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The RMS is the author of the Assessment Report. The Assessment Report is based on the
validation by the RMS, and the verification during the EFSA peer-review process, of the
information submitted by the Applicant in the dossier, including the Applicant’s assessments
provided in the summary dossier. As a consequence, data and information including
assessments and conclusions, validated and verified by the RMS experts, may be taken from
the applicant’s (summary) dossier and included as such or adapted/modified by the RMS in the
Assessment Report. For reasons of efficiency, the Assessment Report should include the
information validated/verified by the RMS, without detailing which elements have been taken
or modified from the Applicant’s assessment. As the Applicant’s summary dossier is published,
the experts, interested parties, and the public may compare both documents for getting details
on which elements of the Applicant’s dossier have been validated/verified and which ones have
been modified by the RMS. Nevertheless, the views and conclusions of the RMS should always
be clearly and transparently reported; the conclusions from the applicant should be included as
an Applicant’s statement for every single study reported at study level; and the RMS should
justify the final assessment for each endpoint in all cases, indicating in a clear way the
Applicant’s assessment and the RMS reasons for supporting or not the view of the Applicant.
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1 STATEMENT OF SUBJECT MATTER AND PURPOSE FOR WHICH THIS REPORT
HAS BEEN PREPARED AND BACKGROUND INFORMATION ON THE
APPLICATION

1.1  CONTEXT IN WHICH THIS DRAFT ASSESSMENT REPORT WAS PREPARED
1.1.1 Purpose for which the draft assessment report was prepared

This renewal assessment report (RAR) has been prepared in accordance with Regulation (EC) No 1107/2009,
Commission Implementing Regulation (EU) No 844/2012 and the EFSA Administrative Guidance Document? in
order to evaluate the application and the collective dossier submitted by Knoell Germany GmbH on behalf of the
Glyphosate Renewal Group (GRG) and to allow a decision on the renewal of the approval of the active substance
glyphosate.

GRG submitted an application for MRL setting in honey. However, due to a data gap no MRL for honey is
proposed.

A proposal for Classification and Labelling is included in this renewal assessment report.

1.1.2 Arrangements between rapporteur Member State and co-rapporteur Member State

Commission appointed with Commission Implementing Regulation (EU) 2019/724 four Member States (France,
Hungary, the Netherlands and Sweden) to act jointly as 'rapporteurs' for the renewal of glyphosate. This group of
Member States is known as the Assessment Group on Glyphosate (AGG).

1.1.3 EU Regulatory history for use in Plant Protection Products

First approval
Glyphosate was first evaluated as part of the 1% stage of the work-programme for existing active substances

referred to in Article 8(2) of Council Directive 91/414/EEC with Germany being the designated Rapporteur
Member State (RMS).

The task force Monsanto/Cheminova as well as Feinchemie Schwebda GmbH were considered main data
submitters for glyphosate. Zeneca Agrochemicals (Syngenta) was main data submitter for glyphosate trimesium.

Following a peer review organised by the European Commission, the overall conclusions of the evaluation of
glyphosate, as finalised by the Standing Committee on Plant Health on 29 June 2001, were provided in the Review
Report (Glyphosate; SANCO/6511/V1/99-final, 21 January 2002).

Glyphosate was included in Annex I of Council Directive 91/414/EEC with Commission Directive 2001/99/EC
(OJ L 304/14, 21.11.2001), entering into force on 1 July 2002, with an expiry date of 30 June 2012.

Commission Directive 2010/77/EU extended the expiry date for glyphosate to 31 December 2015.

Commission Implementing Regulation (EU) No 540/2011 arranged glyphosate to be deemed to have been
approved under Regulation (EC) No 1107/2009.

First renewal of approval (AIR-2 programme)

In agreement with Article 4 of Regulation (EC) No 1141/2010, Monsanto Europe N.V./S.A. on behalf of the
European Glyphosate Task Force submitted an application to Germany as RMS and Slovakia as Co-RMS notifying
the intention to renew the existing approval of glyphosate on 24 March 2011.

A collective supplementary dossier from the Glyphosate Task Force comprising 24 applicants was submitted on
25 May 2012.

! European Food Safety Authority, 2019. Administrative guidance on submission of dossiers and assessment reports for the peer-review of
pesticide active substances, EFSA supporting publication 2019:EN-1612. 49 pp. doi:10 2903/sp.efsa.2019.EN-1612
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The renewal assessment report, prepared by Germany and Slovakia, was submitted to Commission and EFSA on
20 December 2013.

The International Agency for Research on Cancer (IARC) published a Monograph containing detailed information
on its evaluation as regards the carcinogenic potential of glyphosate in July 2015. The Commission mandated
EFSA to review the underlying information and to include those findings in its conclusion.

Commission Implementing Regulation (EU) 2015/1885 extended until 30 June 2016 the period of approval of
glyphosate to allow the completion of its review.

On 30 October 2015, EFSA sent to the Commission its conclusion on the risk assessment of glyphosate
(Conclusion on the peer review of the pesticide risk assessment of the active substance glyphosate (EFSA Journal
2015;13(11):4302)).

Also on 30 October 2015, following a request from the Commission dated 19 November 2014, EFSA sent to the
Commission a ‘Statement of EFSA on the request for the evaluation of the toxicological assessment of the co-
formulant POE-tallowamine’ (EFSA Journal 2015;13(11):4303).

Commission Implementing Regulation (EU) 2016/1056 extended until "6 months from the date of receipt of the
opinion of the Committee for Risk Assessment of the European Chemicals Agency (ECHA) by the Commission
or 31 December 2017, whichever is the earlier" the period of approval of glyphosate to allow the completion of
the assessment of the dossier concerning the harmonised classification and the completion of its review. Given
that the Opinion of the Committee for Risk Assessment of ECHA was submitted to the Commission on 15 June
2017, the expiry date of glyphosate was extended until 15 December 2017.

The conditions of approval of glyphosate were amended in light of the new scientific and technical knowledge by
Commission Implementing Regulation (EU) 2016/1313. Reference is made to the ‘Addendum to the Review report
for the active substance glyphosate (SANTE/11051/2016, rev 0, 11 July 2016).

On 7 September 2017, following a request from the Commission dated 27 September 2016, EFSA sent to the
Commission a conclusion on the potential endocrine disrupting properties of glyphosate (Conclusion on the peer
review of the pesticide risk assessment of the potential endocrine disrupting properties of glyphosate. EFSA
Journal 2017;15(9):4979).

The Renewal Report on renewal of approval (SANTE/10441/2017, Rev 2, 9 November 2017) was finalised in the
meeting of the Standing Committee on 9 November 2017.

The approval of glyphosate in accordance with Regulation (EC) No 1107/2009 was renewed with Commission
Implementing Regulation (EU) 2017/2324. The expiry date for glyphosate is 15 December 2022.

Second renewal of approval (AIR-5 programme)

On 10 May 2019, the Commission appointed four Member States (France, Hungary, the Netherlands and Sweden)
acting jointly as ‘rapporteurs’ for the renewal of glyphosate (Commission Implementing Regulation (EU) 2019/724).
This group of Member States is known as the Assessment Group on Glyphosate (AGG).

In accordance with Article 1 of Commission Implementing Regulation (EU) No 844/2012, the Glyphosate Renewal
Group (GRG, comprising eight companies with Bayer Agriculture BV as lead registrant) submitted before the
deadline of 15 December 2019 an application to all members of the AGG. The application was checked by the
members of the AGG according to Article 3 of the aforementioned Regulation. The members of the AGG concluded
on 31 January 2020 that — after setting a period of 14 days for GRG to submit missing elements which were received
in time — the application contained all elements provided for in Article 2 of the aforementioned Regulation.

In accordance with Article 6 of Commission Implementing Regulation (EU) No 844/2012, GRG submitted before
the deadline of 15 June 2020, a supplementary dossier to all members of the AGG. On 18 August 2020 — after setting
a period of 14 days for GRG to submit missing elements which were received in time — the members of the AGG
concluded that the dossier contained all elements provided for in Article 7 of the aforementioned Regulation and that
the application was admissible.

1.1.4 Evaluations carried out under other regulatory contexts

10
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The International Agency for Research on Cancer (IARC) published a Monograph containing detailed information
on its evaluation as regards the carcinogenic potential of glyphosate in July 2015:
IARC Monographs on the evaluation of carcinogenic risks to humans; volume 112.

In 2016, glyphosate was re-evaluated by the Joint FAO/WHO Meeting on Pesticide Residues (JMPR).

European Chemicals Agency (ECHA) (2017). Opinion of the Committee for Risk Assessment proposing
harmonised classification and labelling of glyphosate (1SO); N-(phosphonomethyl)glycine (EC Number: 213-997-
4; CAS Number: 1071-83-6).

In 2017, the Canadian Pest Management Regulatory Agency (PMRA) re-evaluated glyphosate (RVD2017 and
RVD 2017-01)

In 2019, EFSA reviewed the existing maximum residue levels for glyphosate according to Article 12 of
Regulation (EC) No 396/2005 (EFSA reasoned opinion, adopted 27 September 2019, amended 16 March 2020,
doi: 10.2903/j.efsa.2019.5862)

In January 2020, the American Environmental Protection Agency (EPA) released an interim decision for
glyphosate: US EPA - Glyphosate Interim Registration Review Decision Case Number 0178

1.2 APPLICANT INFORMATION

Applicants:
1 Company: Bayer Agriculture BV2
Lead registrant on behalf of the Glyphosate Renewal Group
Address: Haven 627
Scheldelaan 460
B-2040 Antwerp
Belgium
Contact:
Bayer AG, Crop Science Division
Alfred Nobel Str. 50
40789 Monheim am Rhein
Germany
Telephone:
Fax:
Email:
2 Company: Barclay Chemicals Manufacturing Ltd.
Address: Damastown Way
Damastown Industrial Park
Mulhuddart Dublin 15
Ireland
Contact:
Telephone:
Fax:
Email:
3 Company: CIECH Sarzyna S.A.

2 In accordance with the new Belgian Code on Companies and Associations, Bayer Agriculture BVBA’s legal form will be
formally converted into Bayer Agriculture BV in the beginning of August 2020. Other than legal form change, all other details
of the company as well as its address will remain unchanged

11
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Address:

Contact:
Telephone:
Fax:

Email:

4 Company:

Address:

Contact:
Telephone:
Fax:

Email:

5 Company:

Address:

Contact:

Telephone:

Fax:

Email:

6 Company:

Address:

Contact:
Telephone:
Fax:

Email:

7 Company:

Address:

Contact:
Telephone:
Fax:

ul. Wspélna 62
00-684 Warschau
Poland

Not available

Albaugh Europe SARL

World Trade Center Lausanne
Avenue Gratta-Paille 2

1018 Lausanne

Switzerland

N/A

Nufarm GmbH & Co KG

St.-Peter-Str. 25
A-4021 Linz
Austria

Not available

SINON Corporation

No. 101, Nanrong Road Dadu District
Taichung City 43245
Taiwan (R.O.C.)

Not available

Industrias Afrasa, S.A.

Ciudad de Sevilla 53
46988-Pol.Ind.Fuente del Jarro
Paterna (Valencia)

Spain
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Email: I
8 Company: Syngenta Crop Protection AG
Address: Rosentalstrasse 67
CH-4002 Basel
Switzerland
Contact:
Telephone: -
Fax: Not available
Email: I

Consultant and primary contact:

Company: Knoell Germany GmbH

on behalf of the Glyphosate Renewal Group towards the European Competent
Regulatory Authorities

Address: Konrad-Zuse-Ring 25, 68163 Mannheim, Germany
Contact:
Telephone:

Email:

1.2.1 Producer or producers of the active substance

CONFIDENTIAL information — Reference is made to VVolume 4.

1.2.2 Information relating to the collective provision of dossiers

For the renewal of approval of the active substance glyphosate and its related salts (variants), a task force
(“Glyphosate Renewal Group”) has been established among the companies listed under 1.2.1. A joint dossier is
submitted by Knoell Germany GmbH on behalf of the Glyphosate Renewal Group (GRG).

The submitted joint dossier for the chemical active substance contains data packages of the members of the GRG,
as well as new studies commissioned by the GRG.

13
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1.3 IDENTITY OF THE ACTIVE SUBSTANCE

1.3.1 Common
name Common name (1SO): Glyphosate
roposed
Er pISO- Related salt-types:
accepted Glyphosate-isopropyl-amine-salt
d Glyphosate-potassium-salt
an Glyphosate-ammonium-salt
Synonym | glyphosate-dimethylammonium-salt
S
1.3.2 Chemical name (IUPAC and CA nomenclature)
IUPAC Glyphosate
N-(phosphonomethyl)glycine
Glyphosate-isopropyl-amine-salt
N-(phosphonomethyl)glycine isopropylammonium
Glyphosate-potassium-salt
N-(phosphonomethyl)glycine monopotassium salt
Glyphosate-ammonium-salt
N-(phosphonomethyl)glycine monoammonium salt
Glyphosate-dimethylammonium-salt
N-(phosphonomethyl)glycine dimethylammonium salt
CA

Glyphosate
Glycine, N-(phosphonomethyl)-

Glyphosate-isopropyl-amine-salt
N-(phosphonomethyl)glycine isopropylammonium salt

Glyphosate-potassium-salt
N-(phosphonomethyl)glycine potassium salt

Glyphosate-ammonium-salt
N-(phosphonomethyl)glycine ammonium salt

Glyphosate-dimethylammonium-salt
N-(phosphonomethyl)glycine dimethylammonium salt

14
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1.3.3 Producer | Bayer uses the following code numbers:
’s
developm For Glyphosate technical material: MON 77973
ent code | For GIy_phosate, isopropylamine salt: MON 0139 (62% aqueous solution), MON 77209
number | (dry solid) .

For Glyphosate, ammonium salt: MON 8750

For Glyphosate, potassium salt: MON 78623

Nufarm uses the following code numbers:
Glyphosate Technical: CA2515 & CA3203.

1.3.4 CAS, EEC and CIPAC numbers

CAS Glyphosate
CAS No.: 1071-83-6

Glyphosate isopropyl-amine-salt

CAS No.: 38641-94-0
Glyphosate potassium-salt (monopotassium salt)
CAS No.: 39600-42-5

Glyphosate ammonium-salt
CAS No.: 114370-14-8

Glyphosate - dimethylammonium salt

CAS No.: 34494-04-7
EEC Glyphosate
EC No.: 213-997-4

Glyphosate isopropyl-amine-salt
EC No.: 254-056-8

Glyphosate potassium-salt (monopotassium salt)
EC No.: Not available

Glyphosate ammonium-salt
EC No.: Not available

Glyphosate - dimethylammonium salt

EC No.: Not available
CIPAC Glyphosate
CIPAC No.: 284

Glyphosate isopropyl-amine-salt
CIPAC No.: 284.105

Glyphosate potassium-salt (monopotassium salt)

15
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CIPAC No.: 284.019

Glyphosate ammonium-salt

CIPAC No.: 284.007

Glyphosate - dimethylammonium salt

CIPAC No.: 284.102

16
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Molecular and structural formula, molecular mass

Molecular formula Glyphosate

Structural formula

Structural formula: HO CHz\N/CHz\P/OH
| || ~OH
(0] H (0]
Molecular mass: 169.1 g/mol
Glyphosate isopropyl-amine-salt
Molecular formula:: CsH17N20sP
Structural formula: CH, + _CH, /OH

o

Molecular mass: 228.18 g/mol

Glyphosate potassium-salt (monopotassium salt)
Molecular formula: C3H;KNOsP

Structural formula: _O\"/CHZ\I\JIF/CHZ\P/OH o
/\ s
Molecular mass: 207.19 g/mol
Glyphosate - ammonium salt
Molecular formula: C3H11N20sP
Structural formula:
0 CHp _ + _CHy__ _OH
\"/ N P\O-
/\ I
Molecular mass: 186.10 g/mol
Glyphosate - dimethylammonium salt
Molecular formula: CsH15N20sP
Structural formula:
0 CHy _+_CHa__ /OH
\H/ N P\o-
/\ I
Molecular mass: 214.15 g/mol

0 +
W/ ~n" \P\O_ HsN—CH
/N \

H H

NH,

CHj;

NH,*
CHj
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1.3.6 Method CONFIDENTIAL information - data provided separately (Volume 4)
of
manufact
ure
(synthesis
pathway)
of the
active
substance

1.3.7 Specificat | 950 g/kg
ion of
purity of
the active
substance
in g/kg

1.3.8 Identity and content of additives (such as stabilisers) and impurities

1.3.8.1 Addit | CONFIDENTIAL information - data provided separately (\Volume 4)
ives

1.3.8.2 Signi | CONFIDENTIAL information - data provided separately (Volume 4)
fican
t
impu
rities
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1.3.8.3

Rele
vant
impu
rities

The active substance as manufactured contains the four impurities formaldehyde, N-
nitrosoglyphosate (NNG), formic acid and triethylamine which are considered as

relevant because of their toxicological properties.

IUPAC name:
CA name:

ISO common name:

CAS No:

EC No:

Molecular formula:

Structural formula:

Molecular mass:

Maximum content:

IUPAC name:
CA name:

ISO common name:

CAS No:

EC No:

Molecular formula:

Structural formula:

Molecular mass:

Maximum content:

IUPAC name:

CA name:

ISO common name:

CAS No:
EC No:
Molecular formula:

Formaldehyde
Formaldehyde

Formaldehyde
50-00-0
200-001-8

CH:0

(@]

N

H™ TH

30.03 g/mol

1.0 g/kg

N-nitroso-N-(phosphonomethyl)-glycine
2-[nitroso(phosphonomethyl)amino]-acetic acid

not available
56516-72-4
not available

C3sH7N206P

-0

PN g
N P—OH
AN
OH

198.07 g/mol

1.0 mg/kg
Formic acid

Formic acid

Formic acid
64-18-6
200-579-1
CH202
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Structural formula:

Molecular mass:
Maximum content:

IUPAC name:

CA name:

ISO common name:
CAS No:

EC No:

Molecular formula:
Structural formula:

Molecular mass:

Maximum content:

0}

N

H OH

46.03 g/mol
4 g/kg

Triethylamine

Triethylamine

Triethylamine
121-44-8
204-469-4
C6H15N

H,c” N7 CH

3
HC)

3

101.19 g/mol

2 g/kg

1.3.9 Analytica
| profile
of
batches

CONFIDENTIAL information - data provided separately (Volume 4)

1.4 INFORMATION ON THE PLANT PROTECTION PRODUCT

1.4.1 Applicant

1.4.2 Producer of the plant protection

Company: Bayer Agriculture BV

product Address: Haven 627
Scheldelaan 460
B-2040 Antwerp
Belgium
1.43 Trade name or proposed trade name | MON 52276

and producer's development code
number of the plant protection product

1.4.4 Detailed quantitative and qualitative

protection product

20
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1.4.4.1 Composition of the plant protection | CONFIDENTIAL information - data provided
product separately

1.4.4.2 Information on the active | Content of active substance: Glyphosate, pure 360 g/L
substances

1.4.4.3 Information on safeners, synergists | CONFIDENTIAL information - data provided

and co-formulants

separately

1.45 Type and code of the plant protection

Soluble concentrate (SL)

Currently, MON 52276 has registered uses not only in
agriculture, horticulture, orchards and vines, but also in
forestry, amenity, weed control of non-cultivated areas,
home and garden uses, amongst others.

The uses in the representative GAP of this renewal
dossier cover uses as pre-sowing, pre-planting and pre-
emergence in vegetables and sugar beet, post-harvest,
pre-sowing and pre-planting in vegetables and sugar
beet, post-emergence of weeds in orchards, vines,
vegetables, railway tracks against emerged annual,
biennial and perennial weeds as well as cereal
volunteers (for post-harvest, pre-sowing, pre-planting).
Moreover, uses as spot treatment against invasive
species and in vegetables and sugar beet against couch

active
substance within the chemical class of glycines,
without any soil residual activity. Additionally, EPSPS
enzyme does not exist in animals. Glyphosate is taken
up by the leaves and other green parts of the plant and
is translocated systemically (apoplastic and symplastic)
in the whole plant, also in underground parts like roots,
rhizomes or stolons.

is a non-selective herbicidal

Symptoms of the herbicidal activity are:

First signs of wilting occur in annual weeds 4 days and
in perennial weeds 7 to 10 days after application of the
herbicide. Leaf symptoms are usually detected 7 to 14
days after application, while a complete destruction of
the plant takes up to 30 days. As light affects the
metabolism via photosynthesis, a higher activity in
plants means a better distribution of glyphosate and
thus a greater herbicidal effect. Increasing temperatures
result in increased biochemical activity and thus in an
increased rate of efficacy. Optimum temperatures are
10 to 20 °C. High humidity affects the quality of the
leaf surface and thus promotes the uptake of the

product
1.4.6 Function Herbicide
1.4.7 Field of use envisaged
grass are included.
1.4.8 Effects on harmful organisms Glyphosate
herbicide.
1.5 DETAILED USES OF THE PLANT PROTECTION PRODUCT
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Details of representative uses

PPP (product name/code)
active substance 1

MON 52276
glyphosate as isopropylammonium salt

Formulation type: SL

Conc. of as 1:

360 g¢/L (486 g/L isopropylammonium salt) -
expressed as glyphosate acid, which corresponds to 360 g/L for MON 52276

safener -
synergist - Conc. of safener: -
Conc. of synergist: -
Applicant: GRG professional use X
Zone(s): central, southern and northern non-professional use ]
Verified by MS: y/n
1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mtlvr\‘/ interval product/ha L/ha e.g. recommended or mandatory
dditionall season etween i
crop) ga itional applications) g)e:];g")lrate a) max. rate per appl. | i tank mixtures
developmen : max
tal stages of a) per use b) max. total rate per
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
PRE-SOWING, PRE-PLANTING, PRE-EMERGENCE
Root &  tuber ::r:]irfged Also applicable to renovation /
vegetables, weeds change of land use applications.
Bulb vegetables, emergéd Tractor Pre-sowing, Pre-
! , - 0 )
12| EU gedbles, | | peremial | mouned | planting, ©pre- | o)1 4Lhe | 2)144kgasha 100400 | NIA | Uk 75 % ciftreducing nozzles,
Brgssica ' and broadcast emergence of the | b)1 b) 4 L/ha b) 1.44 kg as//ha 0 Y '
Leafy vegetables, weeggslal spray crop Maximum application rate of 1.44 kg
Stem vegetables, BBCH > as/ha glyphosate in any 12 months
Sugar beet 13 period.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled | Method/ | Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mm. interval product/ha L/ha e.g. recommended or mandatory
iti season etween ;
crop) §a:dd|t|onall applications) a) max. lrate a) max. rate per appl. min/ tank mixtures
developmen per appl. max
tal stages of a) per use b) max. total rate per
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Root &  tuber Emerged Also applicable to renovation /
annual S
vegetables, weeds change of land use applications.
Bulb vegetables, emergéd Tractor Pre-sowing, Pre-
Fruiting i - ' Application to 100 % of the field.
1b EU vegetables F perennial mounted planting, Pre- | a)1 a) 3 L/ha 8) 1.08 kg asiha 100-400 | N/A Use 75 % drift reducing nozzles
Brassica ' and broadcast emergence of the | b) 1 b) 3 L/ha b) 1.08 kg as//ha '
Leafy vegetables, biennial spray crop Maximum application rate of 1.08 kg
weeds -
Stem vegetables, as/ha glyphosate in any 12 months
(BBCH 13 !
Sugar beet period.
-21)
Root &  tuber Also applicable to renovation /
vegetables, change of land use applications.
Bulb vegetables, Tractor Pre-sowing,  Pre-
Fruiting Emerged . ' ) Application to 100 % of the field.
1c EU vegetables, F | annual bmounted planting, Pre-1 a)1 8) 2 L/ha 8) 0.72 kg as/ha 100-400 | N/A Use 75 % drift reducing nozzles.
- roadcast emergence of the | b) 1 b) 2 L/ha b) 0.72 kg astha
Brassica, weeds sora oro
Leafy vegetables, pray P Maximum application rate of 0.72 kg
Stem vegetables, as/ha glyphosate in any 12 months
Sugar beet period.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 ests e.g. safener/synergist per ha
(crop destination | r E:Jontrolled M_ethod/ Timing / Growth Me_lx. pumber kg, L g, kg as/ha Water g ynergistp
/ purpose of | Kind stage of crop & E)mtl\z interval product/ha L/ha e.g. recommended or mandatory
iti season etween i
crop) §a:dd|t|onall applications) a) max. lrate a) max. rate per appl. min/ tank mixtures
developmen per appl. max
tal stages of a) per use b) max. total rate per
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
POST-HARVEST, PRE-SOWING, PRE-PLANTING
Application to existing row cropland
after harvest for removal of remaining

Root &  tuber crop / stubble and for control of

vegetables, Emerged actively growing weeds and mature

Bulb  vegetables, annual, Tractor ) 1 - 2 annual weeds with hardened-off

Fruiting . Post-harvest, pre- surface

perennial mounted - | (28 days) | a) 3—4 L/ha a) 1.08 — 1.44 kg as/ha 3
2a | EU vegetables, F | and broadcast | SOWing: el )y 1~ 2| by Lha b) 2.16 kg as/ha 100-400 | NIA

Brassica, biennial sora planting (28 days) +0Kg Application to 100 % of the field.

Leafy vegetables, weeds pray 4 Use 75 % drift reducing nozzles.

Stem vegetables,

Sugar beet Maximum application rate of 2.16 kg
as/ha glyphosate in any 12 months
period.

Application to existing row cropland

Root &  tuber after harvest for removal of remaining

vegetables, Emerged crop / stubble and for control of

Bul_b_ vegetables, annual, Tractor ) 1 - 3 actively growing weeds.

Fruiting perennial | mounted Post-harvest, - pre- (28 days) | @)2—3L/ha | a)0.72—1.08 kg as/ha - )

2b EU vegetables, F sowing, pre- ’ : 100-400 | N/A Application to 100 % of the field.
: and broadcast - by 1 - 3|b)6L/ha b) 2.16 kg as/ha o i .

Braiillca, o biennial spray planting (28 days) Use 75 % drift reducing nozzles.

Leafy vegetables,

Stem vegetables, weeds Maximum application rate of 2.16 kg

Sugar beet as/ha glyphosate in any 12 months
period.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)min. interval product/ha L/ha e.g. recommended or mandatory
iti season etween i
crop) S’.‘dd't'onau applications) a) max. rate | a) max. rate per appl. | in/ tank mixtures
. per appl.
?;V;I;g’])ergz? a) per use b) max. total rate per max
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Application to existing row cropland
Root &  tuber after harvest for removal of remaining
vegetables, crop / stubble and for control of
Bulb vegetables, Tractor g 1 actively growing annual weeds
Fruiting Emerged | o nted Post-harvest, - pre- (28 a) 2 L/ha a) 0.72 kg as/ha
2c EU vegetables, annual broadcast sowing, pre- b 1 b) 6 Liha b) 2' 16 kg as/ha 100-400 | N/A Application to 100 % of the field.
Brassica, weeds spray planting (28 days) +0Kg Use 75 % drift reducing nozzles.
Leafy vegetables,
Stem vegetables, Maximum application rate of 2.16 kg
Sugar beet as/ha glyphosate in any 12 months
period.
Root &  tuber
vegetables, Application to existing row cropland
Bulb vegetables, Tractor after harvest for removal of cereal
Fruiting Post-harvest, pre- volunteers.
3a EU vegetables, Cereal mounted sowing, pre- a)l a) 1.5 L/ha a) 0.54 kg as/ha 100-400 | N/A
- volunteers | broadcast - b) 1 b) 1.5 L/ha b) 0.54 kg astha . _—
Brassica, sora planting Maximum application rate of 0.54 kg
Leafy vegetables, pray as/ha glyphosate in any 12 months
Stem vegetables, period.
Sugar beet
Root &  tuber
vegetables, Application to existing row cropland
Bulb vegetables, Tractor after harvest for removal of cereal
Fruiting Post-harvest, pre- volunteers once every three years.
3b EU vegetables, Cereal mounted sowing, pre- a)l a) 1.5 L/ha a) 0.54 kg as/ha 100—400 | N/A
- volunteers | broadcast - b) 1 b) 1.5 L/ha b) 0.54 kg as/ha . —
Brassica, sora planting Maximum  application rate of
Leafy vegetables, pray 0.54 kg as/ha glyphosate in any 36
Stem vegetables, months period.
Sugar beet
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mm. interval product/ha L/ha e.g. recommended or mandatory
dditionall season etween i
crop) §a itiona applications) a)e:n;X‘ lrate a) max. rate per appl. | min tank mixtures
developmen Per appr. b) max. total rate per | Max
tal stages of a) per use b
the pest or ) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
POST-EMERGENCE OF WEEDS
Avoid crop contamination during
treatment.
Maximum application rate of
Emerged Ground 2.88 kg as/ha treated area glyphosate
%tcrr:;rdston:rgr?j annual, directed, a 1 - 2 in any 12 months period.
42 EU ome ’frui ts. kiwi | E biennial shielded Post-emergence of | (28 days) a)3-4L/ha a) 1.08 — 1.44 kg as/ha 100-400 | 7
free nuts b’anana’ and spray, weeds by 1 - 2| b)8L/ha b) 2.88 kg as/ha Band application in the rows below
and tableyolives) ' perennial band (28 days) the trees or as spot treatments. The
weeds application treated area represents not more than
50 % of the total orchard area. The
application rate with reference to the
total orchard surface area is not more
than 50 % of the stated dose rate.
Avoid crop contamination during
treatment.
Maximum application rate of
2.88 kg as/ha treated area glyphosate
Orchard crops Er:]wirzﬁed grrgggé ) 1 - 3 in any 12 months period.
(citrus, st_one _an_d biennial shielded Post-emergence of | (28 days) a)2-3L/ha a) 0.72 — 1.08 kg as/ha
4| EU pome fruits, kiwi, | F 1 spra weeds b 1 - 3 b)8Lha b) 2.88 kg as/ha 100-400 | 7
tree nuts, banana, erennial bzncil‘ (28 days)) GO kg Band application in the rows below
and table olives) P - Y the trees or as spot treatments. The
weeds application
treated area represents not more than
50 % of the total orchard area. The
application rate with reference to the
total orchard surface area is not more
than 50 % of the stated dose rate.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mm. interval product/ha L/ha e.g. recommended or mandatory
iti season etween ;
crop) §a:dd|t|onall applications) a) max. lrate a) max. rate per appl. | min tank mixtures
developmen per appl. max
tal stages of a) per use b) max. total rate per
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Avoid crop contamination during
treatment.
Maximum  application rate of
Ground 2.16 kg as/ha treated area glyphosate
(Oc:tc:,lirdstonecrgr?; Emeraed directed, a 1 - 3 in any 12 months period.
4c EU ome %ruits Kiwi. | E annua?l shielded Post-emergence of | (28 days) a)2 L/ha a) 0.72 kg as/ha 100-400 | 7
free nuts b}inana‘ weeds spray, weeds b) 1 - 3|b)6L/ha b) 2.16 kg astha Band application in the rows below
and table’olives) ' band (28 days) the trees or as spot treatments. The
application treated area represents not more than
50 % of the total orchard area. The
application rate with reference to the
total orchard surface area is not more
than 50 % of the stated dose rate.
Avoid crop contamination during
treatment.
Maximum application rate of
Vines Emerged _2.88 kg as/ha treated area glyphosate
. Ground in any 12 months period.
(table and wine annual, directed a 1 - 2
5a EU ignrta:;ede(ljeaves ?g: F gr']%nmal shielded sv%setéimergence of E)Z)B dai/s) o E)) 21;:1!1_/ ha z)) égg;;:;hig asha 100-400 | 7 Band application in the rows below
. spray, band ' the vine stock or as spot treatments.
human perennial licati (28 days) h
consumption) weeds application The treated area represents not more
than 50 % of the total vineyard area.
The application rate with reference to
the total vineyard surface area is not
more than 50 % of the stated dose
rate.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mtl\z interval product/ha L/ha e.g. recommended or mandatory
iti season etween i
crop) §a:dd|t|onall applications) a) max. lrate a) max. rate per appl. min/ tank mixtures
per appl.
?;V;I;gergz? a) per use b) max. total rate per max
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Avoid crop contamination during
treatment.
Maximum application rate of
Vines Emeraed 2.88 kg as/ha treated area glyphosate
. g Ground in any 12 months period.
(table and wine annual, directed a 1 - 3
5h EU grape, leaves not = biennial shielded Post-emergence of | (28 days) a)2-3L/ha a) 0.72 - 1.08 kg as/ha 100-400 | 7 Band application in the rows below
intended for and weeds b) 1 - 3|b)8L/ha b) 2.88 kg astha -
) spray, band the vine stock or as spot treatments.
human perennial licati (28 days) Th d
consumption) weeds application e treated area represents not more
than 50 % of the total vineyard area.
The application rate with reference to
the total vineyard surface area is not
more than 50 % of the stated dose
rate.
Avoid crop contamination during
treatment.
Maximum  application rate of
Vines 2.16 kg as/ha treated area glyphosate
. Ground in any 12 months period.
(tra;blee I?er:ic\i/eswrlﬂi Emerged directed, Post-emergence of 28 da1 S) -3 a)2 L/ha a) 0.72 kg as/ha
5¢c EU grape, F | annual shielded g 4 ey 100-400 | 7 Band application in the rows below
intended for weeds by 1 - 3| b)é6L/ha b) 2.16 kg as/ha he vi K
human weeds spray, b_and (28 days) the vine stock or as spot treatments.
consumption) application The treated area represents not more
P than 50 % of the total vineyard area.
The application rate with reference to
the total vineyard surface area is not
more than 50 % of the stated dose
rate.
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled Method / Timing / Growth | Max. number kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mtl\z interval product/ha L/ha e.g. recommended or mandatory
iti season etween ;
crop) §a:dd|t|onall applications) a) max. lrate a) max. rate per appl. | min tank mixtures
developmen per appl. max
tal stages of a) per use b) max. total rate per
the pest o b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Avoid crop contamination during
treatment.
;/nec?etables (Egg: Maximum application rate of
vegetables Emerged Inter-row 1.08 kg as/ha glyphosate in any 12
Bugib vegetables annual, application: months period.
o ' biennial ground a)l a) 3 L/ha a) 1.08 kg as/ha
6a EU \':gugtlggl es F and directed, Crop BBCH <20 b) 1 b) 3 L/ha b) 1.08 kg as’ha 100-400 | 60 Applications are performed between
Legume perennial shielded the crop rows. The rate refers to the
vegetables weeds Spray treated area only, which represents
Legfy vegetables) not more than 50 % of the total area.
9 The application rate with reference to
the total surface area is not more than
50 % of the stated dose rate
Avoid crop contamination during
treatment.
;/ne(?etables (t’zgg: Maximum application rate of
vegetables Inter-row 0.72 kg as/ha glyphosate in any 12
Bulb vegetables Emerged appllcstlon: ) )2 Lh 072 kg ash months period.
o ' groun a)l a) 2 L/ha a) 0.72 kg as/ha _
6b EV \I:;ugtlggles F Syelléasl directed, Crop BBCH <20 b) 1 b) 2 L/ha b) 0.72 kg astha 100-400 | 60 Applications are performed between
Legume shielded the crop rows. The rate refers to the
vegetables spray treated area only, which represents
Legfy vegetables) not more than 50 % of the total area.
Y The application rate with reference to
the total surface area is not more than
50 % of the stated dose rate
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled M_ethod/ Timing / Growth Me_lx. pumber kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mtl\z interval product/ha L/ha e.g. recommended or mandatory
iti season etween i
crop) &dd't'onau applications) a) max. rate | a) max. rate per appl. | i/ tank mixtures
developmen per appl. max
tal stages of a) per use b) max. total rate per
the pest or b) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
E::]i;gled Application by spray train
Lo Ground
Ta EU Railroad tracks F l;:]ednmal directed, \Ijvc;téimergence of E)) :22 ((gg ?jzyi)) E)) ioul_h/?]a E)) é% Ilig ZZ//RZ 100-400 | N/A Maximum application rate of
erennial spray 4 K9 3.6 kg astha glyphosate in any 12
5veeds months period.
;T;E;gled Application by spray train
Lo Ground
. biennial - Post-emergence of | a) 1 a)5L/ha a) 1.8 kg as/ha . L
7b EU Railroad tracks F and directed, weeds b) 1 b) 5 Liha b) 1.8 kg as/ha 100-400 | N/A ngklmur;;] af)pllhcatlon _ rate o;
erennial spray 1.8 kg as a glyp osate in any 1
\’I)veeds months period.
Giant
ilz\;zsrii\t/:iltusrgfzi:; ?ﬁg\rl\zﬁgu Spot Post-emergence of | a) 1 a)5 L/ha a) 1.8 kg asfha Maximum  application ~rate  of
8 EU non-agricultural F m g?]aiterlr:jir;t) invasive species b) 1 b) 5 L/ha b) 1.8 kg as/ha 5-400 N/A #gnli%:s@r?oglyphosate in-any 12
areas mantegazzi P '
anum)
Spot
Invasive species Japanese treatment Maximum  apolication  rate  of
9 EU in agricultural and = knotweed (shielded), | Late summer, early | a) 1 a)5 L/ha a) 1.8 kg asfha 5_ 400 N/A 1.8 ka as/ha fp hosate in any 12
non-agricultural (Reynoutri | cut  stem: | fall b) 1 b) 5 L/ha b) 1.8 kg as/ha rﬁont%s erioc? yp Y
areas a japonica) | spray P '
application
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1 2 3 4 5 6 7 8 10 11 12 13 14
Use- | Member Crop and/ F | Pestsor Application Application rate PHI Remarks:
No. | state(s) or situation G | Group of (days)
0 | pests L e.g. safener/synergist per ha
(crop destination | r | controlled M_ethod/ Timing / Growth Me_lx. pumber kg, L g, kg as/ha Water
/ purpose of | Kind stage of crop & E)mtl\z interval product/ha L/ha e.g. recommended or mandatory
iti season etween i
crop) &dd't'onau applications) a) max. rate | a) max. rate per appl. | i/ tank mixtures
developmen per appl. max
tal stages of a) per use 5 b) max. total rate per
the pest or ) max. total | crop/season
pest group) b) per crop/ rate per
season crop/season
Root &  tuber Application to existing row cropland
after harvest for removal of couch
vegetables, rass
Bulb vegetables, Couch grass.
Fruiting Spot Post-harvest, pre- . C
10a | EU vegetables, | grass treatment sowing, pre- a)l a) 3 L/ha a) 1.08 kg as’ha 100-400 | N/A Maximum  application _rate of
Brassica (Elymus (shielded) planting b) 1 b) 3 L/ha b) 1.08 kg astha 1.08 kg as/ha glyphosate in any 12
Leafy vegetables, repens) months period.
glt.ler;]r b\ézgt;etables, The treated area represents not more
Y than 20 % of the cropland.
Root &  tuber Application to existing row cropland
vegetables after harvest for removal of couch
Bulb vegetables, Couch grass.
Fruiting Spot Post-harvest, pre- . Lo
grass - a1l a)2L/ha a) 0.72 kg as’ha Maximum application rate of
10b | EU vegetz?lbles, F (Elymus trea_ltment sowing, pre b) 1 b) 2 L/ha b) 0.72 kg as/ha 100400 | N/A 0.72 kg as/ha glyphosate in any 12
Brassica, repens) (shielded) planting months period
Leafy vegetables, P P ’
ghergr b\g:getables, The treated area represents not more
9 than 20 % of the cropland.
Application to existing row cropland
\?eogoettablfs tuber after harvest for removal of couch
Bulb vegetables, Couth grass once every three years.
Fruiting Spot Post-harvest, pre- . _—
10c | EU vegetables, | grass treatment sowing, pre- a)l a)2 L/ha a) 0.72 kg as/ha 100-400 | N/A Maximum  application _ rate  of
- (Elymus . - b) 1 b) 2 L/ha b) 0.72 kg as/ha 0.72 kg as/ha glyphosate in any 36
Brassica, repens) (shielded) planting months period
Leafy vegetables, P p .
gﬂen;r b\‘/ezgt;etables, The treated area represents not more
g than 20 % of the cropland.
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Remarks @) e g wettable powder (WP), emulsifiable concentrate (EC), granule (GR) d) Select relevant
table (b) Catalogue of pesticide formulation types and international coding system CropL.ife ©] Use number(s) in accordance with the list of all intended GAPs in Part B, Section 0 should be given in
heading: International Technical Monograph n°2, 6th Edition Revised May 2008 column 1
() g/kg or g/l ® No authorization possible for uses where the line is highlighted in grey, Use should be crossed out
when the notifier no longer supports this use
Remarks 1 Numeration necessary to allow references 7 Growth stage at first and last treatment (BBCH Monograph, Growth Stages of Plants, 1997,
columns: 2 Use official codes/nomenclatures of EU Member States Blackwell, ISBN 3-8263-3152-4), including where relevant, information on season at time of
3 For crops, the EU and Codex classifications (both) should be used; when relevant, the application
use situation should be described (e g fumigation of a structure) 8 The maximum number of application possible under practical conditions of use must be provided
4 F: professional field use, Fn: non-professional field use, Fpn: professional and non-professional 9 Minimum interval (in days) between applications of the same product
field use, G: professional greenhouse use, Gn: non-professional greenhouse use, Gpn: 10 For specific uses other specifications might be possible, e g : g/m? in case of fumigation of empty
professional and non-professional greenhouse use, I: indoor application rooms See also EPPO-Guideline PP 1/239 Dose expression for plant protection products
5 Scientific names and EPPO-Codes of target pests/diseases/ weeds or, when relevant, the common 11 The dimension (g, kg) must be clearly specified (Maximum) dose of as per treatment (usually g, kg
names of the pest groups (e g biting and sucking insects, soil born insects, foliar fungi, weeds) or L product / ha)
and the developmental stages of the pests and pest groups at the moment of application must be 12 If water volume range depends on application equipments (e g ULVA or LVA) it should be mentioned
named under “application: method/kind”
6 Method, e g high volume spraying, low volume spraying, spreading, dusting, drench 13 PHI - minimum pre-harvest interval
Kind, e g overall, broadcast, aerial spraying, row, individual plant, between the plants - type of 14 Remarks may include: Extent of use/economic importance/restrictions

equipment used must be indicated
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1.5.2 Further information on representative uses

All information is given in the GAP table under 1.5.1.

1.5.3 Details of other uses applied for to support the setting of MRLs for uses beyond the
representative uses

Only an MRL for honey is applied for. For details of uses, reference is made to 1.5.1.

1.5.4 Overview on authorisations in EU Member States

Details of the currently authorized uses (GAPS) for the representative formulation MON 52276 (glyphosate-
isopropylammonium SL 486 G) in the EU are listed in the tables below.

The GAP included below is a summary of currently registered uses in Europe and for most countries under review
awaiting the evaluation/decision phase of the running ‘Article 43 applications’.

Information is taken from the dossier submitted by GRG, and was not verified by the members of the AGG as the
Acrticle 43 applications are still ongoing.
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PPP (product MON 52276 Formulation type:  [SL @®
name/code):
Active substance 1: Glyphosate Conc. of as 1: 360 g/L expressed as glyphosate-acid®©
Safener: N/A Conc. of safener: N/A ©
Synergist: N/A Conc. of synergist: |N/A ©
Professional use: X
Zone(s): Central @ Non  professional |[X]
use:
Field of use: herbicide
MON 52276 Central zone
1 2 3 4 5 6 7 8 ‘ 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Min. kg or L product |g or kg as/ha|Water e.g. g
(crop destination /|G, |(additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &|a)peruse |between a) max. rate per | a) max. rate per per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
1 NL, BE,|Pre-plant/Pre-sowing |F annual and | spraying actively 1-3 28 a) 1.50 — 10.00 (a) 0.54 — 3.60 (100 — 400 |-
UK, IE,|all crops perennial weeds growing weeds b) 10.00 b) 3.60 20 - 40
HU, CZ,|(YACKR) rotary
SI, SK atomisers
2 NL, UK, | Post-plant/pre- F annual and | spraying uptoBBCHO7 |1 a) 1.50 — 6.00|a) 0.54 — 2.16|100 — 400 |-
IE, HU, |emergence (e.g. perennial weeds b) 6.00 b) 2.16 20 - 40
SK BEAVA, BEAVC, rotary
SOLTU, ...) atomisers
3a | AT, NL,|Pre-harvest weed | F annual and | spraying > BBCH 87,{1-3 a) 1.00 — 6.00|a) 0.36 — 2.16|100 — 400|714
BE, UK, | control: cereals perennial weeds grain/seed b) 6.00 b) 2.16 20 - 40
IE, DE,|(TRZAW, TRZAS, moisture rotary
PL, HU,|[TTLWI, TTLSS, <30 % atomisers
Cz, SK HORVS, HORVW,
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MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Mln. kg or L product |g or kg as/ha|Water e.g. g

(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse between_ a) max. rate per | a) max. rate per ) per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
SECCW, SECCS,
TRZSP, AVESA)
3b | UK, IE,|Pre-harvest weed | F annual and | spraying > BBCH 87,|1 a) 1.00 — 5.00|a) 0.36 — 1.80|100 — 400|728
PL, HU, |control: OSR, mustard, perennial weeds grain/seed b) 5.00 b) 1.80 20 - 40
CZ,SK |lupine, linseed (e.g. moisture rotary
BRSNW, BRSNN, <30 % atomisers
SINAL; BRSNI,
SINSS, LUPAL,
LIUUT, CNISA)
3c |NL, BE,|Pre-harvest weed | F annual and | spraying > BBCH 87,|1 a) 1.00 - 6.00|a) 0.36 — 2.16|100 — 400|714
UK, IE, | control: pulses perennial weeds grain/seed b) 6.00 b) 2.16 20 - 40
CzZ, SK,|(PHSSS, PIBSS, moisture rotary
HU PIBSA, PHSVX, <30 % atomisers
GLXMA)
3d |HU, SK |Pre-harvest weed | F annual and | spraying > BBCH 87,|1 a) 2.00 - 5.00(a) 0.72 — 1.80|100-200 |10 -
control: maize, perennial weeds grain/seed b) 5.00 b) 1.80 14
sunflower - B moisture
HU (ZEAMX, HELAN) aerial spraying <30 % a) 2.00 — 5.00 a) 0.72 - 1.80|50-60
b) 5.00 b) 1.80
4a |DE, UK, |Pre-harvest F crop  desiccation | spraying > BBCH 87,|1 a) 1.00 - 6.00|a) 0.36 — 2.16 (100400 |7-14
IE, NL, | desiccation: cereals treatment grain/seed b) 6.00 b) 2.16
BE, PL,|(TRZAW, TRZAS, moisture
HU TTLWI, TTLSS, <30%
HORVS,  HORVW,
SECCW, SECCS,
TRZSP, AVESA)
4b  |UK, IE, | Pre-harvest F annual and | spraying > BBCH 87,|1 a) 1.00 — 4.00|a) 0.36 — 1.44|100 — 400|8-28
PL,HU |desiccation: OSR, perennial weeds grain/seed b) 4.00 b) 1.44 20 - 40
mustard, lupine, linseed moisture rotary
(e.0. BRSNW, <30 % atomisers
BRSNN, SINAL;

35




Glyphosate

Volume 1 — Level 1

MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Mln. kg or L product |g or kg as/ha|Water e.g. g

(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse between_ a) max. rate per | a) max. rate per ) per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
BRSNI, SINSS,
LUPAL, LIUUT,
CNISA)
4c  |UK, IE, |Pre-harvest F annual and | spraying > BBCH 87,|1 a) 1.00 — 6.00|a) 0.36 — 2.16|100-400 |7-14
NL, BE, | desiccation: pulses perennial weeds grain/seed b) 6.00 b) 2.16 20 - 40
HU (PHSSS, PIBSS, moisture rotary
PIBSA, PHSVX, <30 % atomisers
GLXMA)
4d |HU Pre-harvest F annual and | spraying > BBCH 87,|1 a) 2.00 - 3.00(a) 0.72 — 1.08|100-250 |10 -
desiccation: maize and perennial weeds grain/seed b) 3.00 b) 1.08 14
sunflower - - moisture
HU (ZEAMX, HELAN) aerial spraying <30 % a) 2.00 — 3.00 a) 0.72 — 1.08|50-60
b) 3.00 b) 1.08
5 DE, UK, | Post-harvest/stubble F annual and | spraying actively 1-2 60 a) 1.50 — 10.00 (a) 0.54 — 3.60|100 — 400 |-
IE, NL,|(YSTEG) perennial weeds growing weeds b) 10.00 b) 3.60 20 - 40
BE, Cz, rotary
HU, PL, atomisers
SI, SK
6 AT, DE,|Set aside/fallow | F annual and | spraying or | actively 1-3 a) 1.50 — 10.00 (a) 0.54 — 3.60 (100 — 400 |-
UK, IE,|(YBRAC) perennial ~ weeds, | handheld growing weeds b) 10.00 b) 3.60 20 - 40
NL, BE, woody plants equipment rotary
PL, atomisers
7 AT, DE, | Pasture, meadow, | F annual and | spraying, wiping | actively 1-3 60 a) 0.50 — 10.00|a) 0.18 — 3.60|100-400 |5-21
UK, IE,|grassland perennial weeds growing weeds b) 10.00 b) 3.6
NL, BE, | (NNNFW)
CZ, SK,
SI, HU
8 AT, DE, | Orchards (e.g.|F annual and | spraying actively 1-3 60 a) 0.50 — 10.00|a) 0.18 — 3.60|100 — 400 |no -
UK, IE, | NNNOK, NNNOS) perennial weeds growing weeds b) 10.00 b) 3.60 20 — 40|42
NL, BE,
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Glyphosate

Volume 1 — Level 1

MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Min. kg or L product |g or kg as/ha|Water e.g. g

(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse between_ a) max. rate per | a) max. rate per ) per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
CZ, Hu, rotary
SI, SK atomisers
9 AT, DE, | Vineyards (VITSS) F annual and | spraying actively 1-3 a) 0.50 — 10.00|a)0.18 - 3.60|100-400 [no -
BE, Cz, perennial weeds growing weeds b) 10.00 b)3.60 35
HU, SI,
SK
10 |NL, BE,|Crop interrow (e.g.|F annual and | shielded actively 1 a) 0.10 — 10.00 [a) 0.036 —3.60 |200—400 |-
SK CUMSA, CUUPE, perennial weeds application, spot | growing weeds b) 10.00 b) 3.60
BRSOL, DAUCS, application
ALLCE, ASPOF,
ALLPO, BEAVA,
BEAVC, ...)
11 | AT, DE,|In crop weed wiper|F annual and | wiping actively 1-3 14 33-50% - 30 or
UK, IE,|(e.0. BEAVA, perennial weeds growing n.a.
NL, BE,|BEAVC, BRSRR, weeds,
CZ,SK |BRSRE,...) weeds  taller
than crop
12a | AT, DE, | Forestry: pre-plant | F annual and | spraying, shielded | actively split a) 1.50 — 10.00 (a) 0.54 - 3.60|100-400 |-
UK, IE,|(YACKR) perennial weeds spray growing weeds | application b) 10.00 b) 3.60
NL, BE, wiping
CZ, HU,
SI, SK
SK 33-50%
Ccz 1 a) 3.3 (undiluted) | a) 1.188 Rotary
b 3.3|b) 1.188 atomisers

(undiluted)
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Glyphosate

Volume 1 — Level 1

MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Min. kg or L product |g or kg as/ha|Water e.g. g

(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse |between a) max. rate per | a) max. rate per per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
a) 4.00 (20%) |a)1.188 Rotary
b) 4.00 (20%) b) 1.188 atomisers
12b | AT, DE, | Forestry: inter row F annual and | spraying, shielded | actively split a) 2.00 — 10.00 a) 0.72 — 3.60|100-400 |-
UK, IE,|(e.g. NNNWW, perennial weeds spray growing weeds | application b) 10.00 b) 3.60
NL, BE,|YAUFO, YPFLG) wiping
CzZ, HU,
SI, SK
SK 33-50%
cz 1 a) 3.3 (undiluted) | a) 1.188 Rotary
b) 3.3|b)1.188 atomisers
(undiluted)
a) 4.00 (20%) |a)1.44 Rotary
b) 4.00 (20%) b) 1.44 atomisers
12c |UK, IE,|Forestry:  Christmas | F annual and | spraying over the | actively 1 a) 2.00 — 6.00(a) 0.72 — 2.16|100-400 |-
NL, BE,|trees perennial weeds top growing b) 6.00 b) 2.16
CZ, HU, | (e.g. NNNWW) weeds, during
SI, SK dormancy  of
the trees
13a |UK, IE, | Devitalization of | F woody weeds, | spraying, spot | Freshly cut|1-2 60 a) 5.00 | a) 1.8|100-400 |-
NL, BE,|stumps, trees and shoots, hollow stem | application stem (from b) 5.00 b) 1.8
CZ, HU, |shrubs weeds (incl. [ flowering till )
SI,SK  |(eg. NNNOG, invasive weeds) wiping dieback)  or|1-2 60 35-20%
NNNWL, NNNWN, - . application via ) N
13d |NL NNNHS,....) Hollow stem weeds | Pipette injection freshly cut] 20 % solution | - - -
(e.g. Japanese setm (5 — 10 ml/stem)
knotweed,
bamboo,...)

38




Glyphosate

Volume 1 — Level 1

MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Mln. kg or L product |g or kg as/ha|Water e.g. g

(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse between_ a) max. rate per | a) max. rate per ) per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
| season rate per | rate per
crop/season crop/season
14 | AT, DE,|Non-crop areas (incl.|F annual and | spraying, spot | actively split a) 1.50 — 10.00 (a) 0.54 — 3.60|100-400 |-
UK, IE,|dry ditches w/o water perennial weeds treatment or | growing weeds | application b) 10.00 b) 3.60
NL, BE, | flows) shielded
CZ, HU,|(eg. YNKKX, application
PL, SI,|YNKOB,...)
SK
15 | AT, BE,|Ornamentals (NNNZZ) | F annual and | spraying actively 1-2 a) 400 — 10.00 (a) 1.44 — 3.60|100-400 |-
DE, HU perennial weeds growing weeds b) 10.00 b) 3.60
17 |HU Alfalfa Parasite control | F Cuscuta control in | spot application |5 —7 days after | 2 60 d a) 050 — 0. 70|a) 0.18 — 0.25|150-250 |-
(MEDVA) Alfalfa cutting b) 1.40 b) 0.50
18 |UK, IE,|Aquatic use (eg.|F Aquatic weeds, | spraying actively split a) 5.00 — 10.00|a) 1.80 — 3.60|100-400 |-
CZ, HU,|PASNO) emerged and growing weeds | application b) 10.00 b) 3.60
SK floating weeds
50a |NL, BE,|Home and garden|Fn |annual and | Handheld spray or | actively 1 or split a)2.00-10.00 |a) 0.72 — 3.60|100-500 [no -
DE, AT, |uses perennial  weeds, | hydraulic growing weeds | application b) 10.00 b) 3.60 42
SK Cultivated areas (e.g. brush weeds and | knapsack,
YACKR, NNNZL, sapling
NNNZG, CUMSA,
LACSA, MABSD,
PRNDO,)
50b |NL, BE,|Home and garden|Fn |annual and | Handheld spray or | actively 1 or split a)2.00-10.00 |a) 0.72 — 3.60|100-500
DE, AT, |uses perennial  weeds, | hydraulic growing weeds | application b) 10.00 b) 3.60
SK Areas not intended to brush weeds and | knapsack,
bear vegetation sapling shielded  spray,
(e.0. YNKKX, wiping
YNKOB, ...)
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Glyphosate

Volume 1 — Level 1

MON 52276 Central zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member | Crop and/ | F, Pests or Group of | Application Application rate PHI | Remarks:
No. |state(s) |or situation | Fn, |pests  controlled - . - (days)
© Fpn Method / Kind Timing /| Max. Mln. kg or L product |g or kg as/ha|Water e.g. g
(crop destination /|G, | (additionally: Growth stage | number | interval /'ha L/ha safener/synergist
purpose of crop) Gn, | developmental of crop &/|a)peruse between_ a) max. rate per | a) max. rate per ) per ha
Gpn | stages of the pest season b) per | applications | appl. appl. min / max ®
or |or pestgroup) crop/ (days) b) max. total|b) max. total
1 season rate per | rate per
crop/season crop/season
50c [NL, BE,|Home and garden|Fn |Broad leaved | Handheld spray or | actively 1 or split a) 2.00-7.00 a) 0.72 — 2.52{100-500
DE, AT, |uses weeds,  perennial | hydraulic growing weeds | application b) 7.00 b) 2.52
SK Lawn renovation weeds knapsack,
(NNNZW) shielded spray
50d |[NL, BE,|Home and garden|Fn |Tree stumps or|Paintbrush Treatment of | 1 per spot 5 % - 20 %
SK uses bushes stump surface solution
Devitalization of immediately
stumps, bushes (e.g. after cutting
NNNOG, NNNWL, A
SK NNNWN,  NNNHS, Overgrown weeds Actively 33 % - 50 %
) growing weeds solution
Remarks (a) e g wettable powder (WP), emulsifiable concentrate (EC), granule (GR) (d) Select relevant
(b) Catalogue of pesticide formulation types and international coding system CropLife (e) Use number(s) in accordance with the list of all intended GAPs in Part B, Section 0 should be given in column
table_ International Technical Monograph n°2, 6th Edition Revised May 2008 1
heading: (c) glkg or g/l (f) No authorization possible for uses where the line is highlighted in grey, Use should be crossed out when the
notifier no longer supports this use
Remarks 1 Numeration necessary to allow references 7 Growth stage at first and last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN
2 Use official codes/nomenclatures of EU Member States 3-8263-3152-4), including where relevant, information on season at time of application
columns: 3 For crops, the EU and Codex classifications (both) should be used; when relevant, the 8 The maximum number of application possible under practical conditions of use must be provided
use situation should be described (e g fumigation of a structure) 9 Minimum interval (in days) between applications of the same product
4 F: professional field use, Fn: non-professional field use, Fpn: professional and non-professional field 10 For specific uses other specifications might be possible, e g : g/m? in case of fumigation of empty rooms See
use, G: professional greenhouse use, Gn: non-professional greenhouse use, Gpn: professional and non- also EPPO-Guideline PP 1/239 Dose expression for plant protection products
professional greenhouse use, I: indoor application 11 The dimension (g, kg) must be clearly specified (Maximum) dose of as per treatment (usually g, kg or L
5 Scientific names and EPPO-Codes of target pests/diseases/ weeds or, when relevant, the common product / ha)
names of the pest groups (e g biting and sucking insects, soil born insects, foliar fungi, weeds) and 12 If water volume range depends on application equipments (e g ULVA or LVA) it should be mentioned under
the developmental stages of the pests and pest groups at the moment of application must be named “application: method/kind”
6 Method, eg high volume spraying, low volume spraying, spreading, dusting, drench 13 PHI - minimum pre-harvest interval

Kind, e g overall, broadcast, aerial spraying, row, individual plant, between the plants - type of
equipment used must be indicated
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14 Remarks may include: Extent of use/economic importance/restrictions




Glyphosate

Volume 1 — Level 1

PPP (product | MON 52276 Formulation type: |SL @P)
name/code):
Active substance 1: Glyphosate Conc. of as 1: 360 g/L expressed as glyphosate-acid ©
Safener: N/A Conc. of safener: N/A ©
Synergist: N/A Conc. of synergist: |N/A ©
Professional use: X
Zone(s): Southern ©@ Non  professional |[X]
use:
Field of use: herbicide
MON 52276 Southern zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, Pests or Group of Application Application rate PHI Remarks:
No. | state(s) or situation Fn, pests controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gor kg as’/ha | Water L/ha e.g.9
(crop destination/ | G, (additionally: Kind Growth stage number interval product/ ha safener/synergist
purpose of crop) | Gn, | developmental stages of crop & a) per use between a) max. rate | a) max. rate | mMin/max per ha
Gol?rn of the ;;zsut c;r pest season b) per ap;zlc;gag)ons per appl. per appl. ®
I group crop/ 4 b) max. total | b) max. total
season rate per rate per
crop/season | crop/season
rounded
Zonal uses (field or outdoor uses, certain types of protected crops)
1 IT, GR, Eccs;ipr:gneflllpéfc-)ps Fpn annual and perennial spraying actively growing 1 a) 1.00 - 10.0 [a) 0.36 — 3.60 100 — 400 )
CY,HR (YACKR) weeds weeds b) 10.0 b) 3.60
Post-plant/pre-
emergence (e.g. annual and perennial - actively growing a) 1.00 — 10.0 [a) 0.36 — 3.60 )
2 | BEAVA, BEAVC, | ™" |weeds spraying |\ eeds 1-2 b) 10.0 b) 3.60 100400
SOLTU, ...)
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Glyphosate

Volume 1 — Level 1

MON 52276 Southern zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, Pests or Group of Application Application rate PHI Remarks:
No. | state(s) or situation Fn, pests controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gor kg as’/ha | Water L/ha e.g.9
(crop destination/ | G, (additionally: Kind Growth stage number interval product / ha safener/synergist
purpose of crop) | Gn, | developmental stages of crop & a) per use between a) max. rate | a) max.rate | Min/max per ha
Goprn of the ;;gsut o)r pest season b) per aprz:jlgatsl)ons per appl. per appl. ®
I group crop/ y b) max. total | b) max. total
season rate per rate per
crop/season | crop/season
rounded
Pre-harvest weed
control: cereals
(TRZAW, TRZAS, . grain  moisture )
3 |HR TTLWI, TTLSS, |F 3&‘;‘3@' and perennial | o ving | <30% 1 g)) o006 f))) St =228 100-300 |7
HORVS, HORVW, BBCH 87 ' '
SECCW, SECCS,
TRZSP, AVESA)
Post- . . .
IT, GR, annual and perennial . actively growing a) 1.00 — 10.0|a) 0.36 — 3.60 )
5 CY, HR harvest/stubble Fpn weeds spraying weeds 1-2 b) 10.0 b) 3.60 100 - 400
(YSTEG)
IT, GR,|Set aside/fallow annual and perennial . actively growing a) 1.00 — 10.0|a) 0.36 — 3.60 )
6 cY (YBRAC) PN | weeds spraying weeds 1-3 b) 10.0 b) 3.60 100 -400
Pasture, meadow, . . ;
7 IT, HR grassland Fpn welléil and - perennial spraying 3:;2335')/ growing |, 3 g)) iOO(()) - 100 g)) :?gg = 3601100 400 no-7
(NNNFW) : :
spraying,
Orchards handheld for crop groups
IT GR (CeI'gDNL,I\INOPéIDLC annual and perennial equipment, actively growing a) 1.00 - 10.0 [a) 0.36 — 3.60 and PHIs we refer
8 lcv,HR |NNNOS, IUGRE, |P" | weeds :h'el'iiz?ion weeds 1-5 28d b) 10.0 b) 3.60 100-400  7-90 tSOectitgﬁ Efs"#‘lg
PIAVE, MUBPA, Sggt ' R
ATICH, ELYCA,), treatment
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Glyphosate Volume 1 - Level 1
MON 52276 Southern zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, Pests or Group of Application Application rate PHI Remarks:
No. | state(s) or situation Fn, pests controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gor kg as’/ha | Water L/ha e.g.9
(crop destination/ | G, (additionally: Kind Growth stage number interval product / ha safener/synergist
purpose of crop) | Gn, | developmental stages of crop & a) per use between a) max. rate | a) max.rate | Min/max per ha
Goprn of the ;;gsut o)r pest season b) per app(:jlgatsl)ons per appl. per appl. ®
I group crop/ y b) max. total | b) max. total
season rate per rate per
crop/season | crop/season
rounded
spraying,
handheld
. | equipment, - .
IT, GR, |, annual and perennial | actively growing a) 1.00 — 10.0 [a) 0.36 — 3.60
9 CY, HR Vineyards (VITSS) | Fpn weeds shlel_ded_ weeds 1-3 b) 10.0 b) 3.60 100 - 400 7-28
application,
spot
treatment
Crop interrow (e.g.
CUMSA, CUUPE, for crop groups
BRSOL, DAUCS, annual and perennial | shielded actively growing a) 1.00 — 10.0|a) 0.36 — 3.60 ) we refer to the
10 IT.GRCY ALLCE, ASPOF, PN | weeds spray weeds 1-3 b) 10.0 b) 3.60 100400 Residue  Section
ALLPO, BEAVA, of the dRR
BEAVC, ...)
spraying,
Forestry: inter row annual and perennial shielded actively growing a) 1.00 - 10.0 [a) 0.36 — 3.60
12 HR, IT (e.g. NNNWW, | F weeds application, weeds 1-3 b) 1(') 0 ' b) 3 '60 ' 100 - 400 -
YAUFO, YPFLG) spot : :
treatment
Devitalization  of
:Lurrt?t?s s, trees and treatment of
13 HR (e.g. NNNOG, | F tree stumps or bushes | wiping _stump - surface 1 10%-20% |120ga.s/m? |- -
immediately
NNNWL, after cuttin
NNNWN, 9
NNNHS,...)
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Glyphosate Volume 1 - Level 1
MON 52276 Southern zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, Pests or Group of Application Application rate PHI Remarks:
No. | state(s) or situation Fn, pests controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gor kg as’/ha | Water L/ha e.g.9
(crop destination/ | G, (additionally: Kind Growth stage number interval product / ha safener/synergist
purpose of crop) | Gn, | developmental stages of crop & a) per use between a) max. rate | a) max.rate | Min/max per ha
Goprn of the ;;gsut o)r pest season b) per app(:jlgatsl)ons per appl. per appl. ®
I group crop/ y b) max. total | b) max. total
season rate per rate per
crop/season | crop/season
rounded
Non-crop areas spraying,
ES, PT, IT, | (incl. dry ditches .| spot . .
14 |GR, CY.|wiowaterflows) |F a?el‘éi' and perennial | ¢rooiment, af;‘(’ji'y growing | _ g g)) i(.)og -100 g)) g'g’g ~ 3601100400 |-
HR (e.g. YNKKX, shielded ' '
YNKOB, ...) application
Ornamentals annual and perennial . actively growing a) 1.50 — 10.0 [a) 0.54 — 3.60 )
15 GRIT | (NNNZZ) F | weeds Spraying |\ eeqs 1-2 b) 10.0 b) 3.60 200400
. 40dand60d
Parasite control — . a) 0.40 | a) 0.144
16 |GR,CY F Orobanche ramosa spraying 2 after 300 - 400 7d
tobacco (NIOGL) transplanting b) 0.60 b) 0.216
Aquatic use: ) Spraying
18 PT, GR,|enclosed waters, F aquatic plants, emerged spot 1_5 a) 1.00 — 10.0|a) 0.36 — 3.60 100 — 400 )
CY, HR open waters (e.g. weeds treatment b) 10.0 b) 3.60
PASNO)
Home and garden
uses
Cultivated  areas . .
annual and perennial | Spraying, . .
(e.9. YACKR, actively growing a) 1.00 — 10.0 [a) 0.36 — 3.60 )
50a |IT,PT NNZL, NNZG Fn \E/‘\;e;(::, |ir?rUSh weeds frr:gtment weeds 1-3 b) 10.0 b) 3.60 200 - 500
CUMSA, LACSA, piing
MABSD, PRNDO,
)
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Glyphosate Volume 1 - Level 1
MON 52276 Southern zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, Pests or Group of Application Application rate PHI Remarks:
No. | state(s) or situation Fn, pests controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gor kg as’/ha | Water L/ha e.g.9
(crop destination/ | G, (additionally: Kind Growth stage number interval product / ha safener/synergist
purpose of crop) | Gn, | developmental stages of crop & a) per use between a) max. rate | a) max.rate | Min/max per ha
Goprn of the ;;gsut o)r pest season b) per app(:jlgatsl)ons per appl. per appl. ®
I group crop/ y b) max. total | b) max. total
season rate per rate per
crop/season | crop/season
rounded
Home and garden .
uses | and ] eicAby
: annual and perennial | shielde - . .

s0b |IT, PT Areas not mte_nded Fn |weeds, brush weeds |application, actively growing | 1 or §p||t a) 2.00-10.00 [a) 0.72-3.60 100-500

to bear vegetation . weeds application b) 10.00 b) 3.60

and sapling spot

eg. YNKKX, treatment

YNKOB, ...)

Esc;;ne and garden annual and perennial | Spraying, actively growin a) 7.00 a) 2.52
50c |[IT,PT L . |Fn |weeds, brush weeds |spot 9 911 ' "~ 1200-500 -

awn  renovation and saplin treatment weeds b) 7.00 b) 2.52
(NNNFW) pling

(a) e g wettable powder (WP), emulsifiable concentrate (EC), granule (GR)

coding

system CropLife

Remarks N . ! N
(b) Catalogue of pesticide formulation types and international
table ) International Technical Monograph n°2, 6th Edition Revised May 2008
heading: (c) g/kg or g/l
Remarks 1 Numera_ti_on necessary to allow references
] 2 Use official codes/nomenclatures of EU Member States
columns: 3 For crops, the EU and Codex classifications (both) should be used; when relevant, the

use situation should be described (e g fumigation of a structure)
4 F: professional field use, Fn: non-professional field use, Fpn: professional and non-professional field
use, G: professional greenhouse use, Gn: non-professional greenhouse use, Gpn: professional and non-
professional greenhouse use, I: indoor application
5 Scientific names and EPPO-Codes of target pests/diseases/ weeds or, when relevant, the common
names of the pest groups (e g biting and sucking insects, soil born insects, foliar fungi, weeds) and
the developmental stages of the pests and pest groups at the moment of application must be named

6 Method, eg high volume spraying,

low volume spraying,

spreading,

dusting, drench

Kind, e g overall, broadcast, aerial spraying, row, individual plant, between the plants - type of

equipment used must be indicated
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(d) Select relevant
(e) Use number(s) in accordance with the list of all intended GAPs in Part B, Section 0 should be given in column

(f) No authorization possible for uses where the line is highlighted in grey, Use should be crossed out when the
notifier no longer supports this use

7 Growth stage at first and last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN
3-8263-3152-4), including where relevant, information on season at time of application

8 The maximum number of application possible under practical conditions of use must be provided

9 Minimum interval (in days) between applications of the same product

10 For specific uses other specifications might be possible, e g : g/m3 in case of fumigation of empty rooms See
also EPPO-Guideline PP 1/239 Dose expression for plant protection products

11 The dimension (g, kg) must be clearly specified (Maximum) dose of a s per treatment (usually g, kg or L
product / ha)

12 If water volume range depends on application equipments (e g ULVA or LVA) it should be mentioned under
“application: method/kind”

13 PHI - minimum pre-harvest interval

14 Remarks may include: Extent of use/economic importance/restrictions




Glyphosate

Volume 1 — Level 1

PPP (product | MON 52276 Formulation type: |SL @P)
name/code):
Active substance 1: Glyphosate Conc. of as 1: 360 g/L expressed as glyphosate-acid®©
Safener: N/A Conc. of safener: N/A ©
Synergist: N/A Conc. of synergist: |N/A ©
Applicant: Professional use: X
Zone(s): Northern @ Non  professional |[X]
use:
Verified by MS:
Field of use: herbicide
MON 52276 — Northern zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, | Pests or Group of pests Application Application rate PHI Remarks:
No. | state(s) or situation Fn, controlled (days)
© Fpn Method / Timing / Max. Min. kgorL gorkgas/ha | Water eg.g
(crop destination /| G (additionally: Kind Growth stage number interval product / ha L/ha safener/synergist
purpose of crop) | M. | developmental stages of crop & a)peruse | DPetWeen | aymax rate | a) max. rate per ha
GOF;” of the pest or pest season b) per crop/ ap[zggatsl)ons per appl. perappl. | min/max ®
: group) season 4 b) max. total | b) max. total
rate per rate per
crop/season crop/season
Hydraulic
DK, SE, Pre-plant/Pre- annual and perennial | spray, actively growing a) 1.00 — 8.00 [a) 0.36 —2.88 1007200_
1 NO, Fl, | sowing all crops F weeds tractor weeds 1 b) 8.00 b) 2.88 Knapsack: | -
LV,LT |(YACKR) knapsack 250 — 500
Post-plant/pre- Hydraulic N
5 Bg SFEI' emergence  (e.g. = annual and perennial | spray, actively growing 1 a) 1.00 — 8.00|a) 0.36 — 2.88 lK??a sigl(()' )
LV LT | BEAVA, BEAVC, weeds tractor, | weeds b) 8.00 b) 2.88 2508500'
' SOLTU, ...) knapsack
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Glyphosate

Volume 1 — Level 1
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, | Pests or Group of pests Application Application rate PHI Remarks:
No. | state(s) or situation Fn, controlled (days)
© Fpn Method / Timing / Max. Min. kgor L gorkgas/ha | Water eg.g

(crop destination /| G. (additionally: Kind Growth stage | number interval | product/ha L/ha safener/synergist
purpose of crop) | GN: | developmental stages of crop & a)peruse | PEtWeen | aymax rate | a)max. rate per ha
C‘(‘)F;” of the pest or pest season b) per crop!/ apFE:j';f;ts')O”S per appl. perappl. | min/max ®
| group) season b) max. total | b) max. total
rate per rate per
crop/season crop/season
Pre-harvest weed
control: cereals
DK, NO, | (TRZAW, TRZAS, Hydraulic |grain  moisture
sa |Fl EE|TTLWI, TTLSS,|_  |annual and perennial S{ﬁ 2300/ L a) 200 — 400 |a) 072 — 144|000 |4
LT, LV, HORVS, P | \veeds tgct{)'r BBCH 87 b) 4.00 b) 1.44 -
SE HORVW, '
SECCW, SECCS,
TRZSP, AVESA)
Pre-harvest weed
control: OSR,
DK, SE,|mustard, lupine, . . .
3b FI,  EE,|linseed (e.g. Fon annual and perennial Is-i);graullc grglono/ moisture 1 a) 2.00 — 4.00|a) 0.72 — 1.44 100-200 |10
LT, LV, |BRSNW, BRSNN, | " | weeds tgcti’)'r SBCL 87 b) 4.00 b) 1.44
NO SINAL; BRSNI, '
SINSS, LUPAL,
LIUUT, CNISA)
Pre-harvest weed
DK, LT,|control: pulses . | Hydraulic |70 % of pods
3¢ |LV, FI|(PHSSS, PIBSS, |F 3&‘;‘3@' and  perennial | L™ | ripe 1 E)) f'gg - 4.00 g)) f'4742 ~1441100-200 |10
NO, SE |PIBSA, PHSVX, tractor, BBCH 87 ' '
GLXMA)
Pre-harvest weed
control: pre-cut . | Hydraulic
e |of NOgrass F \aN”e’:(’ﬁ' and perennial | L " | BBCHEL |1 g)) S0 - 400 z)) 108 = 144100 200 |10
(LOLSS, FESSS, tractor, ' '
POASS)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, | Pests or Group of pests Application Application rate PHI Remarks:
No. | state(s) or situation Fn, controlled (days)
© Fpn Method / Timing / Max. Min. kgor L gorkgas/ha | Water eg.g

(crop destination /| G. (additionally: Kind Growth stage | number interval | product/ha L/ha safener/synergist
purpose of crop) | GN: | developmental stages of crop & a)peruse | PEtWeen | aymax rate | a)max. rate per ha
C‘(‘)F;” of the pest or pest season b) per crop!/ apFE:j';f;ts')O”S per appl. perappl. | min/max ®
| group) season b) max. total | b) max. total
rate per rate per
crop/season crop/season
Pre-harvest
desiccation: cereals
DK, NO, | (TRZAW, TRZAS, Hydraulic |grain  moisture
4o |Fh EE|TTLWI, TTLSS,|_  |annual and perennial S{ﬁ 2300/ L a) 200 — 400 |a) 072 — 144|000 |4
LT, LV, HORVS, P | \veeds tgct{)'r BBCH 87 b) 4.00 b) 1.44 -
SE HORVW, '
SECCW, SECCS,
TRZSP, AVESA)
Pre-harvest
desiccation: OSR,
DK, SE,|mustard, lupine, . . .
b FI,  EE,|linseed (e.g. Fon annual and perennial Is-i);graullc grglono/ moisture 1 a) 2.00 — 4.00|a) 0.72 — 1.44 100-200 |10
LT, LV, |BRSNW, BRSNN, | " | weeds tgcti’)'r SBCH 8787 b) 4.00 b) 1.44
NO SINAL; BRSNI, '
SINSS, LUPAL,
LIUUT, CNISA)
Pre-harvest
DK, LT, |desiccation: pulses . | Hydraulic |70 % of pods
4 |LV. FI.|(PHSSS, PIBSS,|F 3&‘;‘3@' and  perennial | v | ripe 1 E)) 250 - 00 g)) D7z = 144 100 200 |10
SE,NO |PIBSA, PHSVX, tractor, BBCH 87 ' '
GLXMA)
DK, SE, ) Hydraulic
NO, Fl, Post annual and perennial | spray, actively growing a) 1.00 — 8.00|a) 0.36 — 2.88 1007200_
5 harvest/stubble Fpn 1 Knapsack: | -
EE, LT, (YSTEG) weeds tractor, weeds b) 8.00 b) 2.88 250 500
LV knapsack B
DK, SE, Hydraulic 100 — 200
6 NO, FI,|Set aside/fallow Fon annual and perennial | spray, actively growing 1 a) 1.00 — 8.00|a) 0.36 — 2.88 Kna _sack' )
EE, LT,|(YBRAC) P 1 \veeds tractor, | weeds b) 8.00 b) 2.88 250'3500'
LV knapsack
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, | Pests or Group of pests Application Application rate PHI Remarks:
No. | state(s) or situation Fn, controlled (days)

© Fpn Method / Timing / Max. Min. kgorL gorkgas/ha | Water eg.g

(crop destination /| G. (additionally: Kind Growth stage | number interval | product/ha L/ha safener/synergist
purpose of crop) | GN: | developmental stages of crop & a)peruse | PEtWeen | aymax rate | a)max. rate per ha
C‘(‘)F;” of the pest or pest season b) per crop/ apFE:j';ats')O”S per appl. perappl. | min/max ®
| group) season y b) max. total | b) max. total
rate per rate per
crop/season crop/season
DK, SE, Hydraulic
NO, FI, Pasture, meadow, annual and perennial | spray, actively growing a) 1.00 — 8.00|a) 0.36 — 2.88 100 20_0
7 grassland Fpn 1 Knapsack: |-
EE, LV, weeds tractor, weeds b) 8.00 b) 2.88
(NNNFW) 250 — 500
LT knapsack
Orchards
(e.g. MABSD,
DK, SE,|PYUCO, MSPGE, Hydraulic 100 — 200
8 NO, FI,|PRNDO, PRNCE, Fon annual and perennial | spray, actively growing 1-3 a) 1.00 — 8.00|a) 0.36 — 2.88 Knapsack:
EE, LT,|PRNAV, RIBNI, PN | \veeds tractor, weeds b) 10.00 b) 3.60 2505)500'
LV RIBRU, RIBUC, knapsack
VACCO, CYLAYV,
CSNNS, IUGRE)
Crop interrow (e.g.
CUMSA, CUUPE, Hvdraulic
10 FI, LV, |BRSOL, DAUCS, = annual and perennial s);a actively growing 1 a) 150 — 3.00|a) 0.54 — 1.08 100- 200 |-
LT ALLCE, ASPOF, weeds kFr]1a ys'ack weeds b) 3.00 b) 1.08
ALLPO, BEAVA, P
BEAVC, ...)
SE. FI In crop weed wiper actively growing
11 No‘ LV’ (e.0. BEAVA, F annual and perennial | weed weeds,  weeds 1 30 - 50 % )
LT' "I BEAVC, BRSRR, weeds wiper min 20 cm taller solution
BRSRE, ...) than crop
DK, SE, Hydraulic
12a, FI, LT, Forestry annual and perennial | spray, actively growing a)2.00-8.00 |a) 0.72- 2.88 100_200_
12b, LV, NO (€g.  NNNWW, | Fpn weeds tractor weeds 1-3 b) 10.00 b) 3.60 Knapsack: | -
12¢ EE YAUFO, YPFLG) knapsack 250 - 500

49




Glyphosate Volume 1 - Level 1

MON 52276 — Northern zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Use- | Member Crop and/ F, | Pests or Group of pests Application Application rate PHI Remarks:
No. | state(s) or situation Fn, controlled (days)

© Fpn Method / Timing / Max. Min. kgorL gorkgas/ha | Water eg.g

(crop destination /| G. (additionally: Kind Growth stage | number interval | product/ha L/ha safener/synergist
purpose of crop) | GN: | developmental stages of crop & a)peruse | PEtWeen | aymax rate | a)max. rate per ha
C‘(‘)F;” of the pest or pest season b) per crop/ apFE:j';ats')O”S per appl. perappl. | min/max ®
| group) season y b) max. total | b) max. total
rate per rate per

crop/season crop/season

Devitalisation  of
stumps, trees and
DK, SE, |shrubs

13a |NO, FI, |(eqg. NNNOG, | F Trees stumps or bushes
LT,LV | NNNWL,

treatment of
paint stump  surface 20 % - 30 %
brush immediately solution

after cutting

NNNWN,
NNNHS,...)
DK, SE, .
NO, FI, Non crop areas annual and perennial Hydraulic actively growing a) 1.00 — 8.00|a) 0.36 — 2.88 100-300 .
14 EE, LT eo. YNKKX, | Fpn weeds spray, weeds 1-3 b) 10.00 b) 3.60 Knapsack: | -
L\/ " YNKOB, ...) knapsack ’ ’ 350 - 500
Remarks (a) e g wettable powder (WP), emulsifiable concentrate (EC), granule (GR) (d) Select relevant
(b) Catalogue of pesticide formulation types and international coding system CropLife (e) Use number(s) in accordance with the list of all intended GAPs in Part B, Section 0 should be given in column
table_ International Technical Monograph n°2, 6th Edition Revised May 2008 1
heading: (c) g/kg or g/l (f) No authorization possible for uses where the line is highlighted in grey, Use should be crossed out when the
notifier no longer supports this use
Remarks 1 Numeration necessary to allow references 7 Growth stage at first and last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN
2 Use official codes/nomenclatures of EU Member States 3-8263-3152-4), including where relevant, information on season at time of application
columns: 3 For crops, the EU and Codex classifications (both) should be used; when relevant, the 8 The maximum number of application possible under practical conditions of use must be provided
use situation should be described (e g fumigation of a structure) 9 Minimum interval (in days) between applications of the same product
4 F: professional field use, Fn: non-professional field use, Fpn: professional and non-professional field 10 For specific uses other specifications might be possible, e g : g/m?3 in case of fumigation of empty rooms See
use, G: professional greenhouse use, Gn: non-professional greenhouse use, Gpn: professional and non- also EPPO-Guideline PP 1/239 Dose expression for plant protection products
professional greenhouse use, I: indoor application 11 The dimension (g, kg) must be clearly specified (Maximum) dose of a s per treatment (usually g, kg or L
5 Scientific names and EPPO-Codes of target pests/diseases/ weeds or, when relevant, the common product / ha)
names of the pest groups (e g biting and sucking insects, soil born insects, foliar fungi, weeds) and 12 If water volume range depends on application equipments (e g ULVA or LVA) it should be mentioned under
the developmental stages of the pests and pest groups at the moment of application must be named “application: method/kind”
6 Method, eg high volume spraying, low volume spraying, spreading, dusting, drench 13 PHI - minimum pre-harvest interval
Kind, e g overall, broadcast, aerial spraying, row, individual plant, between the plants - type of 14 Remarks may include: Extent of use/economic importance/restrictions

equipment used must be indicated
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Use description (all zones):

1. Pre-plant/ pre-sowing
Preparation of the seed bed. Application in spring or autumn (but mainly in spring) before sowing or planting.
Crops are not present in the ground. Examples: wheat, maize, oil seed rape, sugar beet

2. Post-plant/ pre-emergence

Seeds have been sown/crops planted but crops have not emerged (up to BBCH 08, before the ground breaks).
Seeds are present in the soil (in contrast to use 1 (pre-plant)). Application usually in spring. Examples: Maize,
sunflower, sugar beets, spring crops, potatoes

3. Pre-harvest, weed control

a. cereals

b. oil seeds

c. pulses

d. maize, sunflower

e (a-d) Mature crops (> BBCH 87, grain moisture content < 30 %) are treated over the top to control
perennial and difficult to control weeds long-term (e.g. couch, Cirsium avensis). Post-harvest
treatment would be ineffective because weeds would be cut during harvest and therefore would not
have enough leaf surface to allow efficient control. Example: cereals, pulses, oil seed rape.

e. grass

e Pre-cut/ Pre-harvest grass (Grass over the top treatment (> BBCH 61) 10 d before cutting. Hay and
silage can be fed to cattle; to control perennial and difficult to control weeds long-term (e.g. Cirsium
avensis). Post-harvest treatment would be ineffective because weeds would be cut during harvest and
therefore would not have enough leaf surface to allow efficient control. Application in summer.

4, Pre-harvest, desiccation treatments

a. cereals
b. oil seeds
c. pulses

d. maize, sunflower
Mature crops (> BBCH 87, grain moisture content < 30 %) are treated over the top to facilitate uniform
maturity/desiccation of the crops. Examples: lodged cereals, pulses, oil seed rape

5. Post-harvest/stubble
Control of volunteers, annual and perennial weeds, also after shallow soil cultivation. Application usually in
autumn before preparation of succeeding crop. Examples: all arable crops

6. Set aside, fallow
Annual and perennial weeds control for maintenance of fallow. Preparation of the seed bed from fallow land that
was temporarily removed from agricultural production. Application any time during vegetation period

7. Pasture, meadow, grassland (pre-plant, renovation or selective control of weeds)
Pre-plant: Seed bed preparation for pasture seeding (also see use 1)
Renovation: Control existing pasture and prepare for seeding new pasture (avoid livestock feeding)
Selective control of weeds: spot treatment, single weed treatment of perennial or noxious weeds (avoid
livestock feeding on noxious weeds, e.g. ragwort)

8. Orchards

Annual and perennial weeds control whilst maintaining ground cover to minimize competition, erosion and soil
moisture loss. To control a wide range of annual and perennial weeds that otherwise become very well established.
Foliar ground application. Inter-row (between rows), intra-row (within rows) or spot application. Avoid contact
with orchard trees. Examples: pome fruits, stone fruits, nuts, citrus, olives, tropical fruits etc.

9. Vineyards

Annual and perennial weeds control whilst maintaining ground cover to minimize competition, erosion and soil
moisture loss. To control a wide range of annual and perennial weeds that otherwise become very well established.
Foliar ground application. Inter-row (between rows), intra-row (within rows) or spot application. Avoid contact
with vineyard trees.
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10. In crop inter-row
Shielded foliar ground application between the crops (inter-row). Avoid drift and contact with crops. Example:
maize, vegetables (onions, leek, carrots, cucumber, ...), cotton, tobacco, rice levees

11. In crop, weed wiper
Selective application on weeds taller than the crop canopy. Reduced application volume and chemical use with
increase precision of application. Examples: bolter control in arable crops e.g. sugar beet, turnips

12. Forestry (incl. pre-plant, inter-row, spot application, nurseries, Christmas trees and fire break)

a. pre-plant: Seed or transplant bed preparation, see pre-plant use (use 1)

b. inter-row, spot application, nurseries, fire break, stumps see inter-row (use 8), Spot application: single
weed treatment, Nurseries: inter-row application in tree nurseries (usually in protected environments),
Thinning of established trees, injection; Stumps: wiping application on cut tree stumps to control re-
growth, Fire break: Ground application to control vegetation in fire breaks

c. Christmas trees: over the top application on Christmas trees during dormant stage of leaders (Nov —
Feb), control of perennial weeds

13. Devitalisation of stumps, trees and shrubs (incl. invasive weeds control)
a.  Wiping or hand spraying (spot treatment) application to control re-growth of trees and woody weeds
b. Devitalisation of vines and brambles : Spraying, with tunnel sprayer — in autumn (vines >BBCH 91)
c. Ecoplug : Direct insertion of a plastic plug containing the glyphosate dry product into the tree stump or
the standing tree

14. Non-crop areas (industrial sites, amenity (pathways, urban areas, motorways, walkways, land immediately
adjacent to aquatic area, dry ditches, field edges, railways, pavements, airports, cemeteries, sport and recreation
areas etc.)

Broad spectrum long-term control of unwanted vegetation

15. Ornamental plants, lawn

See pre-plant, inter-row and spot treatment
Renovation of public and sport lawns
Nurseries

16. Parasite control (all situations)
Orobanche ramosa control in tobacco

17. Alfalfa
Application during dormancy of the crop (winter), low level application to mainly control grasses or spot
application

18. Aquatic use: Enclosed waters, open waters
Spraying over the water to control aquatic, noxious, invasive and alien weeds and emergent floating plants to
enable water habitat management and to improve water flow

50. Amateur users
Plant Protection Products used in personal home and garden areas, Concentrates, Ready-to-use formulations, Gels

a. Incropped area. Before, after planting, or between crops (e.g. in ornamental culture, pome fruit, vegetable
beds, flower beds, under trees, vineyards....)

b. Areas not indented to bear vegetation: e.g., along fences, permanent and temporary uncultivated areas,
hard surfaces... (spot treatment): non-cropped areas, open hard surfaces, gravel, temporary uncultivated
areas

c. Lawn renovation

d. Against regrowth of trees (tree stump and bushes) : treatment done on the stump surface by wiping
immediately after cutting

e. Control of hollow stem weeds: treatment by injection into the freshly cut stem
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2 SUMMARY OF ACTIVE SUBSTANCE HAZARD AND OF PRODUCT RISK
ASSESSMENT

Summary of methodology proposed by the applicant for literature review and for all sections

A literature search for glyphosate and its metabolites (aminomethyl)phosphonic acid (AMPA), N-acetyl-AMPA, N-
acetyl-glyphosate, (hydroxymethyl)phosphonic acid (HMPA), N-methyl-AMPA, N-glyceryl-AMPA, N-malonyl-
AMPA, methylphosphonic acid and N-methylglyphosate) was carried out by the applicant according to the
requirements stated in the EFSA Guidance document “Submission of scientific peer-reviewed open literature for the
approval of pesticide active substances under Regulation (EC) 1107/2009” (EFSA Journal 2011;9(2):2092).

The literature search was conducted accessing 11 bibliographic databases (AGRICOLA, BIOSIS, CABA, CAPLUS,
EMBASE, ESBIOBASE, MEDLINE, TOXCENTER, FSTA, PQSCITECH, SCISEARCH) in order to identify
scientific peer-reviewed open literature published within the 10 years prior to the renewal dossier submission (2010-
2020). Top-up literature search was conducted to cover the period directly before the dossier submission, e.g.
between January 2020 and June 2020.

Upon removal of duplicates 12,178 articles in total were identified. All 12,178 articles were subsequently assessed
for their relevance at title/abstract level.

A total of 10,558 articles were identified as “non-relevant” in the rapid assessment (e.g. publications dealing with
chemical synthesis, efficacy, analytical methods etc.) and excluded from further evaluation.

The overall results of the search for sections relevant for the environmental or human safety assessment are presented
below.

Rapid assessment Detailed assessment
(title/abstract level) (full-text level)
Section N_umber of Potentially
articles found Non-relevant relevant / Non-relevant Relevant
articles unclear articles articles
relevance
Ecotoxicology 1614 1039 575 412 163
E-fate 1147 842 305 132 173
Residues 491 420 71 30 41
Toxicology 1550 881 669 313 356
Total | 4802 | 3182 | 1620 | 887 | 733

Separate literature searches were conducted for relevant publications on endocrine disruption and on biodiversity,
which are presented in detail in Vol.3 CA B.6.10., and in Vol.3 CP B.9, respectively.

The articles identified relevant by the applicant as well as additional articles found or identified as relevant by the
RMS are evaluated further in Volumes 3 of the RAR for each section.

2.1 IDENTITY

2.1.1 Summary or identity

EU agreed minimum purity of glyphosate is 950 g/kg (95.0 % wi/w) according to Commission Implementing
Regulation (EU) 2017/2324.

There are no additives intentionally added to the glyphosate technical.

Impurities N-nitroso-glyphosate (NNG) and formaldehyde have been identified as being of (eco)toxicological
relevance according to Commission Implementing Regulation (EU) 2017/2324. Two new relevant impurities have
been identified trimethylamine and formic acid. In consequence the reference specifications has been revised.

The level of NNG, formaldehyde, trimethylamine and formic acid in glyphosate technical are less than 1 mg/kg, 1 g/kg,
2 g/kg and 4 g/kg, respectively. Data gap have been identified for several sources claimed.

Depending on the manufacturing process of glyphosate technical material, different impurities might be present as
residue of starting materials or by-products from glyphosate synthesis. Please refer to the individual VVolumes 4 for
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respective information on different glyphosate technical sources from the Glyphosate Renewal Group.

2.2 PHYSICAL AND CHEMICAL PROPERTIES [EQUIVALENT TO SECTION 7 OF THE CLH REPORT
TEMPLATE]

2.2.1  Summary of physical and chemical properties of the active substance

Glyphosate acid and its related salt variations are white (crystalline) powders without odour, with the exception of
glyphosate DMA salt which cannot be isolated. Glyphosate DMA salt (~62 % solution) is a yellow liquid with a
waxy odour. Melting point of glyphosate acid is 189.5 °C and the other related salt variations range from 110 to 164
°C for IPA salt, 219.8 °C for K salt the NH4 salt decomposed at 190 °C before melting. Glyphosate and is variants
all decompose exothermically before boiling. Glyphosate and its salt variations are not volatile substances.
Glyphosate acid has moderate solubility and its salt variations have high water solubility, which shows moderate to
high pH dependence. All partition coefficients in octanol/water of glyphosate acid and its salt variations are at a
negative level. Glyphosate acid and its related salt variations are not highly flammable, not auto-flammable, not
explosive and have no oxidising properties.

Table 1: Summary of physicochemical properties of the active substance
Comment
(e.0.
Property Value Reference measured
or
estimated)
I
I
Physical state at I
20°C and 101,3 | White solid without characteristic odour (1997) Visual
kPa Report no.
RJ2400B
KCA 2.3/001
Melting/freezing | Melting point: 189.5 °C ] Measured
point I (1989)
Boiling point The boiling point is not_appllcat_)Ie because glyphosate and : Statement
its salts decompose during melting
I
H n
_ _ L
Relative density | D%, =1.70 (1997) Measured
Report  no.
RJ2400B
KCA 2.14/02
I
(1991)
Vapour . i o Report  no.
pressure Vapour pressure: 1.31 x 10-5 Pa (25 °C) 6611-676/2- Measured
A
KCA 2.2/001
|
H |
. 72.2 mN/m at 20 °C (1 g/L aqueous solution |
Surface tension Ivoh idi (1g £ . . ) (1997) Measured
Glyphosate acid is not surface active. Report  no.
RJ2401B
KCA
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Comment
(e.g.
Property Value Reference measured
or
estimated)
2.12/001
I N
. : I [
The solubility of glyphosate acid at pH 5and pH 72t 20°C | W
Water solubility | was determined to be greater than 100 g/L. (2020a) Measured
The solubility of glyphosate at pH 9 at 20 °C was 171 g/L. Report  no.
139K-101
KCA 2.5/001
Log Pow = -5.39 at 25 °C (at pH buffers at 5) B
Log Pow = -6.28 at 25 °C (at pH buffers at 7) [ |
Partition Log Pow = -5.83 at 25 °C (at pH buffers at 9) m)
coefficient n- Report  no Measured
octanol/water Note: sufficient log Pow data for the metabolites included in 138K-102 '
the residue definition is also available. See Vol 3 CA B2. KCA 2.7/001
Henry’s law constant is re-calculated based on vapour }
, pressure 1.31 x 10-5 Pa (25 °C) and water solubility >
Henry’s = 1aw | 100 g/L (20 °C) Calculation
constant
Henry’s law constant: < 2.21 x 10® Pa-m3-mol*!
Flash point Flash point is not required, as glyphosate acid is a solid } Statement
(2019)
- The test item glyphosate, technical substance is not a readily | Report  no.
Flammability | o bustible solid PS20190300- | Measured
1
KCA 2.9/001
I
Statement: Glyphosate acid is not explosive, the substance '
Explosive does not contain any chemically instable or highly energetic (1984)
properties groups that might lead to an explosion. ?ggg;"? no. | Statement
Result can be extrapolated to CLP regulation KCA
2.11/002
2019
Self-ianition The test item is not classified as "self-heating substance" I(?e 1or)t no
g according to UN Test N.4 and chapter 2.11 of the GHS and P " | Measured
temperature - PS20190309-
CLP regulations. 5
KCA 2.9/002
|
H |
Oxidising Glyphosate acid is not an oxidising substance. (1997) Measured
properties Result can be extrapolated to CLP regulation Report  no.
RJ2401B
KCA
2.13/001
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optical purity

200 nm

Comment
(e.g.
Property Value Reference measured
or
estimated)
At 20 °C: |
Heptane: < 0.6 mg /L - u
Octan-1-o0l: <0.6 mg /L (1997)
Methanol; 10 mg /L Report  no.
Xylenes: < 0.6 mg /L RJ2401B
Ethyl acetate: < 0.6 mg /L KCA 2.6/001
Solubility in | Acetonitrile: 0.8 mg /L
organic solvents | 1 7_gjchloroethane: < 0.6 mg /L
and identity of
Measured
relevant
degradation
products Acetone: 0.078 g/L
Dichloromethane: 0.233 g/L
Ethyl acetate: 0.012 g/L
Hexane: 0.026 g/L Sggl)t
. eport  no.
Methanol: 0.231 g/L 6759-676/5
Propane-2-ol: 0.02 g/L KCA 2.6/002
Toluene: 0.036 g/L
I
At 20 °C: (1995)
pKal=2.34+0.11 Report  no.
pKa2 =5.73 £ 0.10 141828
S KCA 2.8/001
Dissociation
constant At 25 °C: Measured
' I
pKal =2.74 (1995)
pKa2 = 5.63 Report  no.
pKa3 = 10.2 95-044-1020
KCA 2.8/002
Viscosity Not required as glyphosate acid is a solid } Statement
pH conditions UV/IVIS pH conditions [ ]
Spectra maximum [ | [ |
(UVIVIS, IR, | | Neutral (pH7.19) | 200 122
NMR,  MS), || Acidic (pH 1.99) 200 760 (1997)
molar extinction Basic (pH 10.29) 200 712 Report no. | Measured
at relevant - RJ2400B
wavelengths, The highest absorbance for all samples was observed at KCA 2 4/002
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2.2.1.1 FEvaluation of physical hazards [equivalent fo section 8 of the CLH report template]

221.1.1 Explosives [equivalent to section 8.1 of the CLH report template]
Table 2: Summary table of studies on explosive properties
Method Results Remarks Reference
N N
Statement Not explosive - (1984)
Report no.
122377
22.1.1.1.1 Short summary and overall relevance of the provided information on explosive properties
Glyphosate acid does not contain chemical groups associated with explosive properties, see table A6.1 in
Appendix 6 of the UN RTDG.
221.1.12 Comparison with the CLP criteria

Fulfil the screening criteria in 2.1.4.3 (a), i.e. absence of chemical groups associated with explosive properties.

22.1.1.13

Conclusion on classification and labelling for explosive properties

Not classified as explosive.

2.2.1.1.2 Flammable gases (including chemically unstable gases) [equivalent fo section 8.2 of the
CLH report template]
Table 3: Summary table of studies on flammable gases (including chemically unstable gases)
Method Results Remarks Reference

22.1.121

Short summary and overall relevance of the provided information on flammable gases (including
chemically unstable gases)

Not applicable, the substance is not a gas.

221122

Not applicable.

221123

Comparison with the CLP criteria

Conclusion on classification and labelling for flammable gases

Not classified as flammable gas.

22.1.13 Oxidising gases [equivalent fo section 8.3 of the CLH report template]
Table 4: Summary table of studies on oxidising gases
Method Results Remarks Reference

22.1.13.1

Short summary and overall relevance of the provided information on oxidising gases

Not applicable, the substance is not a gas.
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22.1.132 Comparison with the CLP criteria
Not applicable.
22.1.133 Conclusion on classification and labelling for oxidising gases

Not classified as oxidising gas.

22.1.14 Gases under pressure [equivalent to section 8.4 of the CLH report template]

Table 5: Summary table of studies on gases under pressure
Method Results Remarks Reference
22.1.14.1 Short summary and overall relevance of the provided information on gases under pressure

Not applicable, the substance is not a gas under pressure.

22.1.142 Comparison with the CLP criteria
Not applicable.
22.1.143 Conclusion on classification and labelling for gases under pressure

Not classified as gas under pressure.

2.2.1.15 Flammable liquids [equivalent to section 8.5 of the CLH report template]

Table 6: Summary table of studies on flammable liquids

Method Results Remarks Reference

22.1.15.1 Short summary and overall relevance of the provided information on flammable liquids

Not applicable, the substance is not a liquid.

221152 Comparison with the CLP criteria
Not applicable.
22.1.153 Conclusion on classification and labelling for flammable liquids

Not classified as flammable liquid.

22.1.1.6 Flammable solids [equivalent to section 8.6 of the CLH report template]
Table 7: Summary table of studies on flammable solids
Method Results Remarks Reference
UN test N.1 Not flammable - [ ]
(2019)
Report no.
PS20190309-1
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22.1.16.1

Experimental test demonstrated that the pure substance is not flammable.

22.1.1.6.2

Comparison with the CLP criteria

Short summary and overall relevance of the provided information on flammable solids

The results of the the experimental test (substance not flammable) do not fulfil the criteria in table 2.7.1.

22.1.1.63
Not classified as flammable solid.
2.2.1.1.7

Table 8:

Summary table of studies on self-reactivity

Conclusion on classification and labelling for flammable solids

Self-reactive substances [equivalent to section 8.7 of the CLH report template]

Method

Results

Remarks

Reference

22.1.1.7.1

Glyphosate acid does not contain chemical groups associated with explosive or sel reactive properties properties,

see tables A6.1 and A6.3 in Appendix 6 of the UN RTDG.

22.1.1.7.2

The criteria in 2.8.4.2 (a) are fulfilled, therefore glyphosate does not warrant classification.

22.1.1.73
Not classified as self-reactive.

2.2.1.1.8

Comparison with the CLP criteria

Conclusion on classification and labelling for self-reactive substances

Short summary and overall relevance of the provided information on self-reactive substances

Pyrophoric liquids [equivalent fo section 8.8 of the CLH report template]

Table 9: Summary table of studies on pyrophoric liquids
Method Results Remarks Reference
22.1.18.1 Short summary and overall relevance of the provided information on pyrophoric liquids

Not applicable, the substance is not a liquid.

2.2.1.1.82 Comparison with the CLP criteria
Not applicable.
22.1.183 Conclusion on classification and labelling for pyrophoric liquids
Not applicable.
22.1.19 Pyrophoric solids [equivalent to section 8.9 of the CLH report template]
Table 10:  Summary table of studies on pyrophoric solids
Method Results Remarks Reference
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22.1.19.1 Short summary and overall relevance of the provided information on pyrophoric solids

Experience in manufacture or handling shows that glyphosate does not ignite spontaneously in contact with
air at normal temperatures.

22.1.192 Comparison with the CLP criteria
No pyrophoric properties was observed experimentally.
2.2.1.193 Conclusion on classification and labelling for pyrophoric solids
Not classified as pyrophoric solid.
2.2.1.1.10  Self-heating substances [equivalent to section 8.10 of the CLH report template]

Table 11:  Summary table of studies on self-heating substances

Method Results Remarks Reference

UN test N.4 Not self heating substance
(2019)
Report no.
PS20190309-2

2.2.1.1.10.1 Short summary and overall relevance of the provided information on self-heating substances
The UN N.4 test was negative, thefore glyphosate has no self-heating properties.

2.2.1.1.102 Comparison with the CLP criteria

Glyphosate does not fulfil the criteria self-heating substances, see table 2.11.1.

2.2.1.1.10.3 Conclusion on classification and labelling for self-heating substances

Not classified as self-heating solid.

2.2.1.1.11  Substances which in contact with water emit flammable gases [equivalent to section
8.11 of the CLH report template]

Table 12:  Summary table of studies on substances which in contact with water emit flammable gases

Method Results Remarks Reference

22.1.1.11.1 Short summary and overall relevance of the provided information on substances which in contact
with water emit flammable gases

Knowledge of the substance and experimental studies show the substance does not emit flammable gases when in
contact with water. In addition, glyphosate chemical structure does not contain metals or metalloids.

2.2.1.1.11.2  Comparison with the CLP criteria
Glyphosate fulfils the criteria in 2.12.4.1 (a) and (b), therefore no classification is warranted.

22.1.1.113 Conclusion on classification and labelling for substances which in contact with water emit
flammable gases

Not classified as a substance that emits flammable gas in contact with water.

2.2.1.1.12  Oxidising liquids [equivalent to section 8.12 of the CLH report template]
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Table 13:  Summary table of studies on oxidising liquids
Method Results Remarks Reference
22.1.1.12.1 Short summary and overall relevance of the provided information on oxidising liquids

Not applicable as the substance is not a liquid.

2.2.1.1.122  Comparison with the CLP criteria
Not applicable.
2.2.1.1.123 Conclusion on classification and labelling for oxidising liquids

Not classified as oxidising liquid.

2.2.1.1.13  Oxidising solids [equivalent to section 8.13 of the CLH report template]
Table 14:  Summary table of studies on oxidising solids

Method Results Remarks Reference

EEC A.17 Not oxidizing - ]
I
(1997)
Report no.
RJ2401B

22.1.1.13.1 Short summary and overall relevance of the provided information on oxidising solids

The negative A.17 result is not sufficient to conclude the substance is not oxidizing. The chemical structure contains
oxygen atoms which are not bonded only to carbon or hydrogen.

2.2.1.1.13.2  Comparison with the CLP criteria

Glyphosate does not fulfil the criteria in 2.14.4.1 (b) and should have been tested according to UN O.1 method. The
negative A.17 test provides supporting information that glyphosate is not oxidising, however it is not sufficient to

conclude on the classification.

2.2.1.1.133

Not classified as oxidizing due to lack of data.

22.1.1.14

Table 15:

Summary table of studies on organic peroxides

Conclusion on classification and labelling for oxidising solids

Organic peroxides [equivalent to section 8.14 of the CLH report template]

Method

Results

Remarks

Reference

22.1.1.141

Not applicable as the substance does not contain peroxides.

2.2.1.1.142  Comparison with the CLP criteria
Not applicable.
22.1.1.143 Conclusion on classification and labelling for organic peroxides
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Not classified as organic peroxides.
2.2.1.1.15  Corrosive to metals [equivalent to section 8.15 of the CLH report template]

Table 16:  Summary table of studies on the hazard class corrosive to metals

Method Results Remarks Reference

22.1.1.15.1 Short summary and overall relevance of the provided information on the hazard class corrosive to
metals

The glyphosate melting point was determined to be 189.5 °C, which is above the cut off criteria of 55 °C for testing.
2.2.1.1.152  Comparison with the CLP criteria
No corrosiveness to metals is expected for this substance as its melting point is above 55 °C.

22.1.1.153 Conclusion on classification and labelling for corrosive to metals
Not classified as corrosive to metals.

2.2.2 Summary of physical and chemical properties of the plant protection product

The appearance of the product is a clear yellow homogeneous liquid free from visible suspended matter and
sediment, with amine odour. It is not explosive, has no oxidising properties. The product has no flash point up to
boiling point. It has a self-ignition temperature of 440 + 5 °C. In aqueous solution, it has a pH value 4.83 at room
temperature. There is no effect of low and high temperature on the stability of the formulation, since after 7 days at
0 °C and 14 days at 54 °C, neither the active ingredient content and relevant impurities formaldehyde and NNG, nor
the physical properties changed. The ambient temperature shelf-life studies (two years and five years at 20 °C) show
no significant changes in physical properties and on the content of active ingredient and relevant impurities
formaldehyde and NNG. Therefore, a shelf life of up to five years at ambient temperature can be considered for the
product MON 52276. Its physical characteristics are acceptable for a soluble concentrate formulation.

2.3 DATA ON APPLICATION AND EFFICACY
2.3.1 Summary of effectiveness

Glyphosate acts as a post-emergence herbicide and is only taken up by the green parts of already emerged plants. It
has systemic action and is effective against a range of weed growth stages. Glyphosate is non-selective, hence used
for the control of a broad range of annual, biennial and perennial monocotyledonous and dicotyledonous weeds.

Glyphosate is one of the most utilized herbicides within the European Union (EU). Commercial glyphosate products
have registered uses in agriculture, horticulture, forestry, viticulture, amenity, weed control of non-cultivated areas,
home and garden uses and aquatic weed control. The substance has become an important part of current practices
for the control of weeds and invasive species, including Integrated Weed Management (IWM) programs and in
Conservation Agriculture.

The applicant submitted several reports addressing the efficacy of glyphosate, comparison to chemical/non-chemical
alternatives, the need for effective control, and socio-economic value of glyphosate etc.. The reports address use in
agriculture, in Conservation Agriculture, for railways, and for the control of invasive species. However, considering
that glyphosate is approved and authorisations of plant protection products containing glyphosate have been
evaluated according to the Uniform Principles (Regulation (EC) No 546/2011), detailed data related to efficacy is
not required at this stage. Furthermore, assessments of the value of active substances or socio-economic analyses
are not part of the assessment of applications for (renewal of) approval of active substances under Regulation (EC)
No 1107/2009. Most of the reports submitted have therefore only been briefly presented in Vol 3, B.3 (CA). It is
acknowledged though, that all reports may be of interest in a wider context.
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2.3.2 Summary of information on the development of resistance

The first case of reported resistance to glyphosate in Europe was recorded in 2004 for Conyza bonariensis in
orchards in Spain. In Europe there are about 30 confirmed glyphosate resistance cases reported, mainly for Conyza
spp. and Lolium spp., but recently cases of resistance for H. murinum subsp. leporinum, Bromus madritensis and
Bromus rubens were reported from Spain, and for Eleusine indica in Italy (http://weedsceince.org). The majority of
confirmed cases of resistance within Europe are found in perennial crop situations or railways, with only two cases
in arable crops (wheat).

Globally, 50 different species/sub-species have been confirmed as having weed populations resistant to glyphosate
(www.weedscience.org summary sheet “Glyphosate Resistant Weeds”). The first glyphosate resistant population
was identified in 1996 in Australia.

Glyphosate is classified by HRAC (Herbicide Resistance Action Committee) in group 9 (Inhibition of Enolpyruvyl
Shikimate Phosphate Synthase), in Legacy HRAC this was group G. The mode of action of glyphosate is unique,
which provides an alternative solution to control weeds and plays a role to manage the development of resistance of
weeds to other chemical herbicide with a different mechanism of action.

The applicant provided a management strategy to avoid resistance for consideration at national (or regional) level.
2.3.3 Summary of adverse effects on treated crops

Glyphosate is a non-selective herbicide, taken up by green tissue of the leaves and stems of treated plants. It is
transported systemically (via apoplastic and symplastic pathways) throughout the plant including the roots, rhizomes
and stolons but especially to areas of metabolic activity within the plant (sinks).

In case of pre-planting or pre-sowing applications there are no crops on the treated area.

Pre-planting covers uses on stubble as well as on seedbed preparations. The waiting period between the last application
and the sowing or (trans-)planting of the succeeding crops is 3 days. If the instructions are kept no crop damage is
expected to occur.

Weeds in orchards and vines can be treated throughout the growing season (inter-row or around the stem) provided
that the trees or vines are well developed (woody stems). During application care must be taken not to spray the
green parts of the crops (shoots, leaves) as they could be damaged. The active substance can also damage saplings
younger than 2-3 years which have no lignified trunk, therefore it is recommended not to use the product in new
plantations younger than 2-3 years.

In vegetables an inter-row application should take place before BBCH 20. The spray application must be ground
directed and shielded. If the instructions are kept no crop damage is expected to occur.

2.3.4 Summary of observations on other undesirable or unintended side-effects

There were no reported observations on other undesirable or unintended side-effects.

2.4  FURTHER INFORMATION

2.4.1 Summary of methods and precautions concerning handling, storage, transport or fire
Adequate information on methods and precautions concerning handling, storage, transport or fire is available.
2.4.2 Summary of procedures for destruction or decontamination

Adequate information on destruction or decontamination is available.

2.4.3 Summary of emergency measures in case of an accident

Adequate information on emergency measures in case of an accident is available.
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2.5 METHODS OF ANALYSIS
2.5.1 Methods used for the generation of pre-authorisation data
2.5.1.1 Analysis of the active substance as manufactured

Analytical methods have been provided for the analysis of glyphosate and its impurities. These relevant suitable
methods have been validated by checking the parameters linearity, precision, accuracy, specificity and interference.
For several methods used for the determination of relevant impurities, the LOQs are not fully validated.

2.5.1.2 Formulation analysis

A fully validated analytical method for the determination of the glyphosate in the representative SL formulation has
been developed according to current guidelines.

Analytical methods for the determination of the relevant impurities formaldehyde and N-Nitrosoglyphosate in the
representation SL formulation have been provided. However, the precision data have been addressed only with the
analysis of standard solutions. An analysis using fortified samples should have been performed. This is considered
as a data garp. Moreover, no methods for the determination of the new relevant impurities (formic acid and
trimethylamine) have been provided. This is also considered as a data gap.

2.5.1.3 Methods for Risk Assessment
In support of physical and chemical properties tests
All studies in this section were evaluated for analytical validation data, and summarised if available. The methods
used in peer-reviewed physical and chemical properties studies which are still relied upon for re-approval of the
active substance glyphosate, are considered acceptable as fit for purpose to support the respective studies concerned.
Analytical summaries for new studies are provided and considered valid.
In support of efficacy studies
No analytical data are submitted in support of efficacy studies.
In support of toxicological studies
All studies in this section were evaluated for analytical validation data, and summarised if available. The methods
used in peer-reviewed toxicological studies which are still relied upon for re-approval of the active substance
glyphosate, are assessed and for the majority of methods are considered acceptable as fit-for-purpose to support the
respective studies concerned. Analytical summaries for new or not previously submitted studies are provided and
the majority of methods are considered acceptable as fit-for-purpose.
In support of operator, worker, resident and bystander exposure studies
No analytical data are submitted in support of exposure studies.
In support of residue studies
All studies in this section were evaluated for analytical validation data and summarised if available. The methods
used in peer-reviewed residue studies which are still relied upon for re-approval of the active substance glyphosate,
for the most, they can be considered as validated to support the respective studies concerned. However for some of
methods several deficiencies have been noted such as the demonstration of the derivatisation efficiency. Without
this information, these methods cannot be considered as validated. The stability studies are considered as fit for
purpose. Analytical summaries for new studies are provided.
In support of environmental fate studies
All studies in this section were evaluated for analytical validation data, and summarised if available. The methods

used in peer-reviewed environmental fate studies which are relied upon for re-approval of the active substance
glyphosate, for the most, considered acceptable as fit-for-purpose to support the respective studies concerned except
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two methods for which validation data available do not allow to validate them. Analytical summaries for new or not
previously submitted studies are provided.

In support of ecotoxicology studies

All studies in this section were evaluated for analytical validation data, and summarised if available. Some of the
methods used in peer-reviewed ecotoxicology studies which are still relied upon for re-approval of the active
substance glyphosate, are assessed and for the majority of methods are considered acceptable as fit for purpose to
support the respective studies concerned. For some study reports, no validation data are available. Therefore, these
methods cannot be considered as fit for purpose. Analytical summaries for new or not previously submitted studies
are provided and some are considered acceptable as fit-for-purpose. For some studies, the analytical report is not
available or very limited data are available, therefore these methods cannot be considered as fit for purpose.

2.5.2 Methods for post control and monitoring purposes
Plants and plant products

New analytical monitoring methods (based on HPLC-MS/MS) for the determination of glyphosate and AMPA in
plant matrices with high water content (sugar beet tops), high oil content (undelinted cotton seeds, soybean seeds),
dry (corn grain and corn stover) and fruits with high acid content (oranges) and N-acetylglyphosate in plant matrices
with high water content (corn forage), high oil content (soybean and canola seed), dry (corn grain) and fruits with
high acid content (oranges) have been developed. Independent laboratory validations are available. The methods
with an LOQ of 0.05 mg/kg for glyphosate and AMPA and 0.025 mg/kg for N-acetylglyphosate are suitable to be
used for monitoring/enforcement purposes. Concerning the extraction efficiency, the solvents used in the analytical
method and the metabolism studies have considered identical.

Food of animal origin

New analytical monitoring methods (based on HPLC-MS/MS) for the determination of glyphosate and AMPA or
N-acetylglyphosate in animal matrices (meat, fat, liver, milk, egg) have been developed and validated. An
independent laboratory validation is available. The methods, with an LOQ of 0.025 mg/kg for glyphosate, AMPA
and N-acetylglyphosate, are suitable to be used for monitoring/enforcement purposes. Concerning the extraction
efficiency, the solvents used in the analytical method and the metabolism studies have been considered as identical.

A new method for monitoring purposes of glyphosate and AMPA (based on HPLC-MS/MS) in honey was
developed. An independent laboratory validation is available. The method, with an LOQ of 0.025 mg/kg for
glyphosate and AMPA, is suitable to be used for monitoring/enforcement purposes. The extraction efficiency of the
method is not demonstrated for honey. Therefore, the analytical method for honey is not considered as validated.

Soil

A new analytical monitoring method (based on HPLC-MS/MS) for the determination of glyphosate and AMPA in
soil has been developed and validated. An ILV is not required. The method with an LOQ of 0.05 mg/kg for each
analyte is suitable to be used for monitoring/enforcement purposes.

Water

An already evaluated analytical monitoring method (based on HPLC-MS/MS) for the determination of glyphosate
and AMPA in surface, ground and drinking water is submitted. The method was validated by an independent
laboratory for the analysis of both analytes in drinking water. The method with an LOQ of 0.03 pg/L for each analyte
is suitable to be used for monitoring/enforcement purposes. However, the validation of the derivatisation efficiency
should be provided.

Air
An already evaluated analytical monitoring method (based on GC-MS) for the determination of glyphosate in air is
submitted. An ILV is not required. The method with an LOQ of 5 pg/m® is suitable to be used for

monitoring/enforcement purposes. However, the validation of the derivatisation efficiency should be provided

Body fluids and tissues
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A new analytical monitoring method (based on HPLC-MS/MS) for the determination of glyphosate and AMPA in
urine has been developed and validated. An ILV is not required. The method with an LOQ of 0.01 mg/L for each

analyte is suitable to be used for monitoring/enforcement purposes.

2.6 EFFECTS ON HUMAN AND ANIMAL HEALTH
2.6.1 Summary of absorption, distribution, metabolism and excretion in mammals [equivalent to
section 9 of the CLH report template]
Table 17:  Summary table of toxicokinetic studies
Method Results Remarks Reference
No guideline Systemic exposure (Caax, None Report No.
GLP AUQC) increased in dose 00050502
Deviations: None dependent manner and (2020)
independent of gender
Study acceptable
Sprague Dawley rats, males Plasma elimination within 48 h
and females, 4/sex/dose independent of dose
Glyphosate, batch typof 11-13 h
11493988, purity 97.7%
14-day repeated dose, dietary | NO AMPA detected at 75
applied, at 75 and 400 mg/kg mg/kg bw. AMPA exposure at
bw 400 mg/kg bw approx. 0.6%
AMPA t1p=7.3h
Performed according OECD | [imited absorption with Caax None Report No.
417 0f 0.02-0.04 pg/mL at 1 mg/kg 1413/2-1011
GLP bw and 7.6-8.9 pg/mL at 100 (1996)

Deviations: None

Study acceptable

Sprague Dawley rats, male
females, 5/sex/dose
(excretion, plasma
concentration), 12/sex/dose
(tissue distribution),
8/sex/dose (biliary
excretion).

Glyphosate, batch 08808TG
and H95D161A, purity 96 %
and 95.3 %, respectively

Single oral dose at 1 and 100
mg/kg bw: 1 mg/kg bw/day
(for biliary excretion)

mg/kg bw. Tmax 4-8 h

Widespread but limited
distribution. Apart from GI
tract and carcass, highest
amount in kidney and bone

<1% metabolised independent
of dose

Elimination almost complete
within 48 h

25-35% and 53-55% excreted
in urine at 1 and 100 mg/kg
bw, respectively. 62-73% and
41-42% in faeces at 1 and 100
mg/kg bw respectively.
Negligible biliary excretion,
0.3-0.8%

No gender differences noted
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Method Results Remarks Reference
OECD 417 (1984) Limited absorption (11-13%) None Report No.
GLR . and widespread distribution I /P/4940
Deviations: None (1996)
Study acceptable <0.6% present in tissues after
72 h. Highest amount in bone,
GI tract, carcass, kidney and
Alpk:APsSD rats, males and liver
females, 5/sex/dose.
Urinary excretion mainly
Glyphosate, bat‘:l.l completed within 24 h
Y04707/045, purity 99.2%
Single oral dose at 10 mg/kg No gender differences noted
bw
OECD 417 (1984) Limited absorption (17-18%) None Report No.
GLP and widespread distribution I /P/4942
Deviations: None (1996)
<0.6% present in tissues after
Study acceptable 72 h
Urinary excretion mainly
Alpk:APsSD rats, males and | completed within 24 h
females, 5/sex/dose.
No gender differences noted
Glyphosate, batch
Y04707/048, purity 99.5%
Single oral dose at 1000
mg/kg bw.
OECD 417 (1984) Limited absorption (11%) None Report No.
GLP l/P/4944
Deviations: None Widespread distribution with (1996)
<0.5% present in tissues after
Study acceptable 72 h
Alpk:APsSD rats, males and | Similar pattern as for single
females, 5/sex/dose. oral dose
Glyphosate, batch No evidence of accumulation
Y04707/045, purity 99.2%
Repeated oral dose at 10
mg/keg bw
|
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Method Results Remarks Reference
OECD 417 (1984) Absorbed dose (21-22%) Biotransformation Report No.
GLP excreted in urine investigated  in | [I/P/5058
Deviations: None pooled data from | (1996)
Bile excretion negligible Report No.
Study acceptable I /P/4940;
Glyphosate mainly excreted | [/P/4942:
unchanged with trace amounts | [jj/P/4944.
Alpk:APsSD rats, males and | of AMPA in urine.
females, 2/sex/dose (bile
cannulation), 15/dose/sex
(biotransformation)
Glyphosate, batch
Y04707/048, purity 99.5%
Single oral dose at 1000
mg/kg bw (bile cannulation)
Deviations: Reporting and Low absorption (11-15%) and None. Report No.
methodological deficiencies | independent of dose 9202/95  (part
(e.g. radioactivity was only 1),
investigated in the organs, Bioavailability (F) approx. 038/94 (part 2)
tissues and carcass in one 12%
group receiving a low
intravenous dose. Limited tissue sampled with
Metabolites only highest levels detected in
investigated in urine and not | kidneys
faeces).
No metabolites detected in
Study supplementary urine at 200 mg/kg bw
Sprague-Dawley rats, males | Excretion mainly completed
and females, 4/sex (group I within 24 h
to IIT) and 8 females (group
V)
Glyphosate, batch UN-
NO:1759, 32140, purity
98%
Group I Single i.v. dose of
0.2 mg/kg bw/day
Group II Single low oral
dose of 0.2 mg/kg bw/day
Group III Single high oral
dose of 200 mg/kg bw/day
Group IV Single i.v. dose of
0.2 mg/kg bw/day
Group I to III: urine and
faeces sampling
Group IV: blood and organ
sampling
OECD 417 (1984) Absorbed dose (19-30%) None. Report No.
GLP_ ) similar for both sex and [ |
Deviations: None independent of dose 332/951256
(1995)

Study acceptable
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GLP
Deviations: None

Study acceptable

Sprague-Dawley rats, males
and females, 5/dose/sex

Glyphosate, batch 206-JaK-
25-1, purity 98.6%

Single i.v. dose at 30 mg/kg
bw, single oral dose at 30 or
1000 mg/kg bw and 14-day
repeated dose at 30 mg/kg
bw

single low and high oral dose
and repeated oral dose (22-35%
in urine)

Widespread tissue distribution
with low residues. Highest
amount in bone. Concentration
increased with dose dependent
but independent of frequency
(no accumulation)

No metabolites detected in
urine or faeces.

Rapid excretion (most within
24 h (oral) and 4 hours (i.v.).

Glyphosate Volume 1 - Level 2
Method Results Remarks Reference
Peak plasma concentrations at
Sprague-Dawley rats, males | 5_g h, t of 6-8 h
and females, 9/dose/sex
(plasma concentration, . o
6/dose/sex (distribution), Tissue distribution independent
5/dose/sex (excretion) of gender and dose. Highest
concentration detected in GI
Glyphosate, batch 061221, tract, kidneys, muscle, bone
purity 98.9% and plasma
Single Oﬂfl dose at 10 or 600 | Glyphosate mainly excreted
mg/kg bw unchanged. Main metabolite
AMPA (0.1-2%)
Rapid excretion with most
excreted within 48 h. Within 7
days, 19-23% and 29-30%
excreted in urine at 10 and 600
mg/kg bw, respectively and 75-
84% and 74-75% excreted in
faeces at 10 and 600 mg/kg bw,
respectively. <0.2% of dose
detected in exhaled air
US-EPA FIFRA 85-1 Cumax 0f 0.7-1.8 pg/mL and Toax Preliminary study Report No.
GLP_ ) o within 4 h. Non-detectable 6365-676/1
Deviations: Prelgmnary levels at 12 h
study; only 3 animals at
single dose and limited focus Widespread but limited
Acceptable as prelimin distribution into tissues.
stud P onl P ary Highest concentration 10 h post
y only dose in bone, bone marrow,
Sprague-Dawley rats, males cartilage, GI tract, kidney,
3/dose ’ * | urinary tract and nasal mucosa.
At 24 h negligible tissue
Glyphosate, batch 206-JaK- concentrations except bone and
25-1, purity 98.6% bone marrow
Single oral dose at 30 mg/kg
bw
Performed according OECD | Absorption pattern similar after | None Report No.
417 7006-676/2
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Method Results Remarks Reference

Renal excretion dominant after

i.v. administration
Performed according OECD | Absorption low (30-36%) and Part 2 in report | Report No.
417 independent of dose and No. 7206 7215
GLP_ . frequency
Deviations: None
Study acceptable Tissue residues low (slightly

higher in males). Highest
Sprague-Dawley rats, males | amount in bone. Concentration
and females, 5/dose/sex dose dependent and no sign of
(urine, faeces, tissues), accumulation
3/dose/sex (blood)

Faecal excretion major route of
Glyphosate, batch not elimination irrespective of
reported, purity 99.8% dose, dosing frequency and

gender. Renal excretion
Single dose at 10 mg/kg bw | dominant after i.v.
(i.v. or oral), single dose at administration
1000 mg/kg bw (oral), 14
day repeated dose at 10
mg/kg bw (oral)
Performed according OECD Mainly excreted Part 1 in report | Report No.
417 unmetabolized (98.5-99.3%). | No. ll-7215 7206
GLP AMPA <1% excreted; N-
Deviations: None nitroso-glyphosate 0.06-0.2%

excreted; N-acetylglyphosate
Study acceptable 0.1% excreted; unknown
metabolites 0.5% excreted

Sprague-Dawley rats, males
and females, 5/dose/sex Results independent of dose,
(urine, faeces, tissues), method or frequency of
3/dose/sex (blood) dosing.
Glyphosate, batch not
reported, purity 99.8%
Single dose at 10 mg/kg bw
(i.v. or oral), single dose at
1000 mg/kg bw (oral), 14
day repeated dose at 10
mg/kg bw (oral)
No guideline No human specific None Report No. S19-
GLP metabolites detected. 04081

Deviations : not applicable
Study acceptable

Cryo-preserved pooled male
and female hepatocytes from
human, rat (Sprague-
Dawley), mouse (CD-1),
dog (beagle), rabbit (New
Zealand White, only female)
0.5 x 108 viable cells/mL

Glyphosate, batch
6848SXD008-2, purity
98.3%

Mainly unmetabolized
glyphosate detected (97%).
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Method Results Remarks Reference

Single exposure at 1 and 10
uM for 0,60 and 120 min in
1000 pL.

2.6.1.1 Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

Following intravenous dosing excretion was predominantly via urine (Report No 9202/95, Report No 7006-672/2
and Report No [Jjjjij-7215) and the extent of biliary excretion in rats was low (< 0.1 %) irrespective of dose or sex
(Report No 1413/2-1011 and |jj/P/5058), therefore following oral administration the amount excreted via the
urinary route was considered absorbed.

Glyphosate is absorbed from the gastrointestinal tract with peak plasma levels (Tmax) ranging from 0.5 to 8 h (Report
No 00050502, 1413/2/1011 and |Jjjjij332/951256) after exposure. Absorption after oral application is limited and
independent of dose, exposure duration and sex. Approximately 10 — 35% of the glyphosate dose is absorbed and
excreted predominantly unchanged in the urine.

An overview of the percentage of glyphosate absorbed for the acceptable studies is included in the table below.
These values are based on the amounts found in urine and cage wash. A few studies also include bile cannulated
rats. However, excretion via bile was concluded to be a negligible excretion route and is therefore not included.

Report number Dose level tested Percentage absorbed
1413/2-1011 1 or 100 mg/kg bw, single | 1 mg/kg bw: 24.9% in males, 34.9% in females
oral dose
100 mg/kg bw: 53.3% in males, 55.0% in
Vehicle: deionised water females
Il /P/4940 10 mg/kg bw, single oral | 13.3% in males and 11.1% in females
dose

Vehicle: deionised water
I /P/4942 1000 mg/kg bw, single oral | 16.9% in males and 17.8% in females
dose

Vehicle: deionised water

Il /P/4944 10 mg/kg bw/day, repeated | 10.8% in males and 10.9% in females
oral dose

Vehicle: deionised water
I /P/5058 1000 mg/kg bw/day single | 22.7% in males and 21.4% in females
oral dose

Vehicle: deionised water

Il 332/951256 10 or 600 mg/kg bw, single | 10 mg/kg bw: 22.5% in males and 19.4% in
oral dose females

Vehicle: Water, solubility | 600 mg/kg bw: 30.3% in males and 29.5% in
was increased by addition of | females

sodium hydrogen carbonate
7006-676/2 30 mg/kg bw, single Ziv. | 30 mg/kg bw, i.v. dose:

dose 92.9% in males, 97.4% in females

30 or 1000 mg/kg bw, single | 30 mg/kg bw, single oral dose:
oral dose 35.9% in males, 38.2% in females
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Report number

Dose level tested

Percentage absorbed

30 mg/kg bw/day, repeated
oral dose

Vehicle: 0.9 % w/v sodium
chloride solution in water

30 mg/kg bw, repeated dose:
39.4% in males, 39.8% in females

1000 mg/kg bw, single oral dose:
42.6% in males, 39.1% in females

7215

10 mg/kg bw, single iv.
dose

10 or 1000 mg/kg bw, single
oral dose

10 mg/kg bw/day, repeated
oral dose

Vehicle: sterile saline

10 mg/kg bw, single i.v. dose
79.9% in males, 75.8% in females

10 mg/kg bw, single oral dose
29.9% in males, 24.5% in females

1000 mg/kg bw, single oral dose
21.7% in males, 22.3% in females

10 mg/kg bw, repeated dose

31.7% in males, 25.1% in females

The oral absorption values do not show any sex differences nor a clear difference between the low and the high dose
tested, although some studies (1413/2-1011 and ] 322/951256) do seem to indicate slightly higher absorption at
higher dose levels while the other two studies in which two doses were tested do not (7006-676/2 and [Jjjj-7215)-
In general, repeated exposure did result in higher absorption values.

During the first approval an oral absorption value of 30% was derived. This was lowered to 20% during the previous
EU evaluation as this value was in the middle of the values that were derived in the various studies. The oral
absorption values ranged between 10.8% to 55% for the single oral dose studies, with a mean of 27% (sexes and
different dose levels combined). Therefore, the absorption value of 20% is still considered to be acceptable.

Elimination of ingested glyphosate via faeces and urine is rapid and is nearly complete within 48 h as shown in the
majority of studies. The major route of excretion for the unabsorbed fraction is via the faeces and via the urine for
the absorbed fraction. The pulmonary route of elimination is negligible (< 0.2%; Report NO 5.1.1/010).

The systemic available amount (given as AUC) correlates with the dose level upon single gavage application.
Repeated dietary application resulted in comparably lower maximum plasma concentrations. Maximum blood
plasma concentration in rats after repeated 14-day dietary application of 72 and 385 mg glyphosate/kg bw/day were
0.84 and 5.31 pg/mL for male and 0.64 and 4.69 pg/mL for female rats, respectively (Report No 00050502). After
a single gavage application of 1 and 100 mg glyphosate/kg bw maximum plasma concentrations of 0.02 and 8.91
pg/mL for male rats and 0.036 and 7.63 pg/mL for female rats (Report No 1413/2-1011). After a single gavage
application of 10 and 600 mg glyphosate/kg bw maximum plasma concentrations of 0.22 and 26 pg/mL for male
rats and 0.28 and 29 pug/mL for female rats were determined (Report No [Jjjij 332/951256).

Several studies investigated distribution of glyphosate at different dose levels into the organs and tissues after oral
dose (e.g. Report No. ii/P/4942. l/P/4%44. I 332/951256 and 7006-676/2). The absorbed glyphosate
distributes rapidly, however, only low levels were found in organs and tissues at termination. After a period of 3 - 7
days following oral administration, total body burden accounted for less than 1% of the applied radioactivity. The
highest levels were measured in bone, followed by kidney and liver. There is no evidence of a potential for
accumulation in animals based on residue analysis in organs and tissues after 3 - 7 days. Elimination from bone is
slower than from other tissues. However, the amount of radiolabel in bone after 7 days after a single oral dose was
relatively low at 0.02 - 0.03% of the applied dose. The pattern of absorption, distribution and elimination was not
significantly changed either by single high doses administered or by repeated administration of low doses. Similarly,
the pattern of absorption, distribution and elimination was irrespective of the sex.

Elimination from blood and plasma was rapid with no evidence of accumulation in blood cells. A biphasic pattern
of elimination of radiolabel in plasma has been suggested from the plasma radiolabel in a range of studies and
terminal half-lives were 6 — 12 h and independent of dose level (Report No JJjjjij 332/951256 and 6365-676/1). The
terminal half-lives were comparable (11 and 13 h at low and high dose, respectively) when glyphosate was applied
via diet at 14 consecutive days (Report No. 00050502).

Detection of radiolabelled material in plasma was negligible after 24 h and not detected at 168 h upon single
application. Upon repeated application for 14 consecutive days via diet blood plasma concentrations were higher
but rapidly declined within 48 h.

Metabolism
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In the rat metabolism studies, the metabolism of glyphosate is very limited. Most of the parent is eliminated
unchanged and a small amount, just under 0.5% of the applied dose, is eliminated as aminomethylphosphonic acid
(AMPA). Low AMPA concentrations were detected in faeces and urine upon intravenous application of glyphosate
(- 7206)- Following 14 days of dietary administration of 72 and 385 mg/kg bw/day glyphosate to rats no AMPA
was detected in plasma of the rats at the low dose. AMPA was only detected in plasma at 385 mg/kg bw/day and
only accounted for 0.6% of the systemic exposure (AUCO0-48h) for glyphosate (Report No. 00050502). Maximum
blood plasma concentration of AMPA in rats after repeated dietary application for 14 consecutive days of 385 mg
glyphosate/kg bw/day was about 0.04 pg/mL, which was reached at a Tpax of 0.5 h. The half-life of AMPA was
approximately 7 h.

Metabolism of glyphosate by other mammals was also confirmed to be limited based on an in vifro comparative
metabolism study. At least 97% of the applied radioactivity was identified as glyphosate when cryo-preserved
hepatocytes from human, rat, dog, mouse and rabbit were incubated with 14C-glyphosate. No AMPA was detected
in hepatocytes of any species at any time point and likewise no human unique metabolites were detected (Report
No. S19-04081). Overall, glyphosate metabolism in mammals has been shown to be very limited.

Human data

Reliable kinetic data obtained in humans are scarce. One study investigated the half-life of glyphosate from human
urine samples collected from amenity horticulture workers using glyphosate based pesticide products (Connolly ef
al., 2019a (refer to Vol 3 CA B.6.9.8.3)). Urine samples from seven participants (6 males, 1 female) performing
eight application work tasks were analyzed. Per participant 28 individual spot urine samples were analyzed (3 to 4
spot urine samples per task). Based on these samples, the study authors derived an average glyphosate half-life of
approximately 5.5 to 10 hours. However, it should be noted that there was limited standardization (different products
used, quantity of pesticides applied per task varied and different application methods and different sampling times
were used). The pharmacokinetic analysis revealed first order kinetics but due to the collection of urine samples
over a limited period of time (19-26 hours) multi-phasic kinetics may not have been identified.

In addition, a public literature study is available in which 13 poisoning incidents with glyphosate-based herbicides
in France (Zouaoui ef al., 2012) were analysed. This publication was evaluated during the previous assessment
of glyphosate by RMS DE. However, it is not re-submitted by the applicant. For the process under Regulation
(EC) No 1107/2009, the applicant is requested to provide the study and an assessment. For the process under the
Regulation (EC) No 1272/2008. the applicant is asked to submit the missing information during the public
consultation period. This study showed that there is at least strong evidence that biotransformation of ingested
glyphosate to AMPA is very limited also in man. The glyphosate: AMPA ratio in blood analyses varied between
12:1 and 6933:1 with a median value of 235:1. In urine, with data from 7 cases available, the individual ratios ranged
from 243:1 to 7863:1 with a median of 422:1. These ratios were independent from the severity of symptoms or a
fatal outcome.

2.6.2 Summary of acute toxicity
2.6.2.1 Acute toxicity - oral route [equivalent to section 10.1 of the CLH report template]

Table 18:  Summary table of animal studies on acute oral toxicity

Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso

deviations if exposure

any
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Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
OECD 425 Rat, RjHan:WI Glyphosate 5000 mg/kg bw >5000 mg/kg bw | CA 5.2.1/002
(2008), GLP Female technical Single oral dose Report no.:
3/dose Batch: 569753 Clinical signs: 10/218-001P
No significant (BX20070911) none (2011)
deviations Purity: 96.3%
Study acceptable
OECD 423 Rat albino, CD / Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.1/003
(2001), GLP Crl:CD(SD) technical grade Single oral dose Report no.: 24874
Female Batch: Clinical signs: (2010)
No deviations 6/dose 2009051501 none
Purity: 96.4%
Study acceptable
OECD 423 Rat albino, CD / Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.1/004
(2001), GLP Cil:CD(SD) technical grade Single oral dose Report no.: 24602
Female Batch: 20090506 Clinical signs: (2010)
No deviations 6/dose Purity: 97.3% none
Study acceptable
OECD 423 Rat albino, CD / Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.1/005
(2001), GLP Cil:CD(SD) technical grade Single oral dose Report no.: 23910
Female Batch: 20080801 Clinical signs: (2009)
No deviations 6/dose Purity: 98.8% none
Study acceptable
OECD 423 Rat, HanRec: WIST | Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/006
(2001), GLP (SPF) technical Single oral dose Report no.:
Female Batch: GI-1045 Clinical signs: | C22864
No significant 6/dose Purity: 96.66% none (2009)
deviations
Study acceptable
OECD 425 Rat albino, Sprague- | Glyphosate tech | 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/007
(2008), GLP Dawley grade mixed 5- Single oral dose Report no.:
Female batch Clinical signs: 12170-08
No significant 3/dose Batch: 080704-1 activity decrease, | (2009)
deviations thru 5 diarrhoea,
Purity: 96.40% piloerection,
polyuria and
Study acceptable calivation
OECD 423 Rat albino, Wistar Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/008
(2001), GLP Hannover technical Single oral dose Report no.: -
Female Batch: 20070606 Clinical signs: 3996.305.475.07
No significant 6/dose Purity: 98.05% none (2008)
deviations
Study acceptable
OECD 425 Rat, HanRec:WIST | Glyphosate 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/009
(2001), GLP (SPF) technical material Single oral dose Report no.:
Female Batch: 0507 Clinical signs: B02755 (2007)
No significant 3/dose Purity: 96.1% ruffled fur,
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Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
deviations hunched posture
Study acceptable
OECD 423 Rat, HanRec:WIST | Glyphosate 2000 mg/kg bw > 2000 mg’kg bw | CA 5.2.1/010
(2001), GLP (SPF) Technical (NUP Single oral dose Report no.:
Female 05068) Clinical signs: B02272 (2007)
No significant 6/dose Batch: 200609062 slightly ruffled fur
deviations Purity: 95.1%
Study acceptable
OECD 425 Rat albino, Sprague- | Glyphosate Acid | 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/011
(2001), GLP Dawley derived Technical Single oral dose Report no.: 15274
Female Batch: 040205 Clinical signs: (2005)
No significant 3/dose Purity: 97.23% diarrhoea,

deviations anogenital and
facial staining,
and/or reduced
Study acceptable faccal volume
US EPA OPPTS | Rat albino, Sprague- | NUP5a99 62 % 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/012
870.1(:11;)0 (in " Dawley derived glyphosate MUP Single oral dose Report no.: 7907
g:goclb nee With Male and female Batch: Drum (not corrected for | Clinical signs (1999)
videlines), GLP 5/sex/dose Sample E purity) (females only):
g ’ Purity: 62% (IPA diarrhoea or soft
salt) faeces, anogenital
No significant staining
deviations
Study acceptable
OECD 401, GLP |Rat, Alpk:APfSD Glyphosate acid 5000 mg/kg bw > 5000 mg/kg bw | CA 5.2.1/013
(Wistar-derived) (technical) Single oral dose Report no.:
No significant Male and female Batch: P24 I /'P/4660
deviations 5/sex/dose Purity: 95.6% Red or mottled (1996)
areas in the lungs
Study acceptable or thymus in three
males and two
females
JMAFF 59 Mouse, Crj:CD- MON 0139 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/014
Nthan No. 4200 [ 1(ICR) Batch: LBRV- Single oral dose Report no.: B-
E:ilt;‘g‘gg;ﬂce Male and female | 11092 Slight retardation | 3101
g 5/sex/dose Purity: 62.34% in body weight (1995)
guidelines), GLP L.
’ (IPA salt) gain in males
No significant
deviations
Study acceptable
OECD 401 Rat, Sprague- Glyphosate 5000 mg/kg bw > 5000 mg/kg bw | CA 5.2.1/015
(1987), GLP Dawley (Cr1j:CD), technical, Code: Single oral dose Report no.: Jill
SPF HR-001 L 04.0134
Clinical signs:
No significant Male and female Batch: 940908-1 decreased (1995)
deviations 5/sex/dose Purity: 95.68% spontaneous
motor activity,
Study acceptable salivation
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Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
OECD 401 Mouse, ICR Glyphosate 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/016
(1987), GLP (Crj:CD-1) technical, Code: Single oral dose Report no.:
Male and female HR-001 Clinical signs: 94-0133
No significant 5/sex/dose Batch: 940908-1 decreased (1995)
deviations Purity: 95.68% spontaneous
motor activity,
sedation,
Study acceptable crouching position
Slight body
weight loss in one
male.
OECD 401 Rat, Sprague- Glyphosate acid | 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/017
(1987), GLP Dawley technical Single oral dose Report no.: 00917
Male and female Batch: 1073 (1995)
Body weights 5/sex/dose Purity: 97.6% Necroscopy:
only 1‘°‘?°fd°d congested lungs,
once prior to start splenomegaly and
Ind.1v1dual body centrilobular
erl.ghts agd hepatic congestion
clinical signs not
reported. On day
of dosing, animals
observed for 1-2
hours after dosing
only.
Study acceptable
but with
restrictions
OECD 401 Rat, Sprague- I 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/018
(1987), GLP Dawley Glyphosate 62 % | Single oral dose | (not corrected for | Report no.: 00926
Male and female IPA purity) (1995)
Body weights 5/sex/dose Batch: 940950
only recorded Purity: 62% (IPA Necroscopy: lung
once prior to start salt) congestion,
Ind.1v1dual body splenomegaly,
weights and hepatomegaly
clinical signs not with centrilobular
reported. On day congestion and
of dosing, animals subcapsular renal
observed for 1-2 petechiae
hours after dosing
only.
Study acceptable
but with
restrictions.
US EPA Rat, Sprague- T1586.3 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/019
Subdivision F, 81- | Dawley Glyphosate Single oral dose Report no.: 10670
. M 0,
1 .(m accordance | Male and female Technical 95% Clinical signs: (1995)
with OECD Batch: - . .
idelines), GLP 5/sex/dose : piloerection,
guidelines), Purity: 95% subdued
behaviour and
No significant hunched
deviations appearance
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accordance with
OECD
guidelines), GLP

No significant

deviations

Study acceptable
Remark RMS:
For the process
under
Regulation
(EQ) No
1107/2009, the
applicant is

requested to
justify why for
the same batch
different
conclusions are
drawn
regarding the
purity and the
acceptability of
acute toxicity
studies. For the

process under

the Regulation
EC No

1272/2008, the

applicant is
asked to submit

the missing
information
during the
public
consultation
period

CA 5.2.1/020
acceptable

CA 5.2.3/016
acceptable

CA 5.2.4/012
supportive due to
low purity

CA 5.2.5/015
supportive due to
low purity

CA 5.2.6/016
acceptable

5/sex/dose

146-4
Purity: 46.1%

(glyphosate),
62.2% (glyphosate

IPA salt)

none

Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
Study acceptable
EPA OTS Rat, Sprague- Glyphosate 5000 mg/kg bw > 5000 mg/kg bw | CA 5.2.1/020
798.1175, EPA Dawley Premix Single oral dose Report no.: 545/37
OPP 81-1 (in Male and female Batch: 290-JaK- Clinical signs: (1994)
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Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
OECD 401 Rat, Sprague- Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/021
(1987), GLP Dawley Technical 95% Single oral dose Report no.: 710/14
Male and female Batch: - Clinical signs: (1994)
No significant 5/sex/dose Purity: 95% none
deviations
Study acceptable
OECD 401 Rat, Wistar, Glyphosate 5000 mg/kg bw > 5000 mg/kg bw | CA 5.2.1/022
(1987), GLP Male and female Technical Single oral dose Report no.: -
5/sex/dose Batch: 36300892 Body weight: 94-401/R
No significant Purity: 97.2% statistically (1994)
deviations significant
decrease in weight
gain during 2
Study acceptable week (males only)
Necroscopy: heart
weight
significantly lower
(males only).
OECD 401 Mouse, Crl:CD-1 Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/023
(1987), GLP (ICR) Technical Single oral dose Report no.:
Male and female Batch: - Clinical signs: 940020
No significant 5/sex/dose Purity: - piloerection, (1994)
deviations hunched posture,
hypoactivity
Study acceptable
OECD 401 Rat, Sprague- Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/024
(1987), GLP Dawley technical Single oral dose Report no.: 134/37
Male and female Batch: L3258 Clinical signs: (1992)
No significant 5/sex/dose Purity: - none
deviations
Study acceptable
OECD 401 Mice, Bom:NMRI Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.1/025
(1987), GLP Male and female Technical (PMG) Single oral dose Report no.: 12321
5/sex/dose Batch: 206-JaK- Clinical signs: (1991)
No significant 25-1 piloerection,
deviations Purity: 98.6% sedation
Study acceptable
OECD 401 Rat, Wistar Glyphosate 2500, 5000, 7500 |> 7500 mg’kg bw | CA 5.2.1/026
(1987), GLP Male and female Technical mg/kg bw Report no.:
5/sex/dose Batch: 60 Single oral dose | Mortality: 2/5 Il -874.A0R
Significant Purity: 96.80% males and 2/5 (1991)
deviations: dose females at 7500
volume 25 mL/kg mg/kg bw
bw: day of clinical
observations not .. .
rovided Clinical signs:
P ) lethargy, ataxia
and dyspnoea.
Study acceptable Body weight gain
but with affected.
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further specified),
GLP

Male and female

Batch: 206-JaK-

Clinical signs:

Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
restrictions
OECD 401 Mice, Swiss albino | Glyphosate 2500, 5000, 7500 | > 7500 mg’kg bw | CA 5.2.1/027
(1987), GLP Male and female Technical mg/kg bw combined and in Report no.:
5/sex/dose Batch: 60 Single oral dose females Il -875.A0M
Significant Purity: 96.80% > 5000 mg/kgbw | (1991)
deviations: dose in males
volume 25 mL/’kg
bw; day of clinical Mortality: 1/5
observations not males at 2500
provided, animals mg/kg bw; 1/5
14 weeks old males and 1/5
females at 5000
Study acceptable mg/kg bw: 3/5
but with males and 1/5
restrictions females at 7500
mg/'kg bw
Clinical signs:
lethargy, urine
incontinence
ataxia and
dyspnoea. Body
weight gain
affected.
OECD 401 Rats, CD Glyphosate 3000, 5000, 8000 |> 8000 mg/kgbw |CA 5.2.1/028
(1987), GLP Male and female technical mg/kg bw Report no.: il
5/sex/dose Batch: 0190 A Single oral dose Clinical signs: 900823B
Significant Purity: 98.1% decreased activity, | (1990)
deviations: no abnormal body
fasting after posture, abnormal
dosing, clinical gait, abnormal
signs not reported limb position
individually
Study acceptable
but with
restrictions
OECD, EEC, EPA | Rat, Sprague- Glyphosate 5000 mg/kg bw > 5000 mg/kg bw | CA 5.2.1/029
guidelines (not Dawley Technical (PMG) Single oral dose Report no.: 5883

(1989)

5/sex/dose 25-1 piloerection,
Purity: 98.6% reduced activity,
No significant ataxia
deviations
Study acceptable
OECD 401 Rat, KFM-Han., Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.1/030
(1987), GLP Wistar technical (IPA Single oral dose Report no.:
Male and female salt) Clinical signs: PRO439 /238050
No significant 5/sex/dose Batch: unknown none (1989)
deviations Purity: 62% (IPA
salt); 46%
(glyphosate
Study acceptable cquivalents)
EPA 81-1 (in Rat, Sprague- Glyphosate 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/031
accordance to Dawley Report no.:
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OECD
guidelines), GLP

No significant
deviations

Study acceptable

Male and female
5/sex/dose

Batch: XLG-256
Purity: 70.7%

Clinical signs:
ataxia, decreased
activity, diarrhoea,
rectal sores

Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
OECD 420), GLP | Male and female Batch: XLI-55 Single oral dose 88.2053.007
5/sex/dose Purity: 97.76% Clinical signs: (1988)
No significant diarrhoea,
deviations apparent urnary
incontinence, and
hair loss on the
Study acceptable abdomen
EPA 81-1 (in Rat, Sprague- Glyphosate (MON | 2222, 5000, 7500 | 4613 mg/kg bw CA 5.2.1/032
accordance to Dawley 8750) mg/kg bw (males: 5904 Report no.: [ii-
OECD 420), GLP | Male and female Batch: XL.G-255 | Single oral dose lfng/klg b‘2V2;22 86-431/9308A
5/sex/dose Purity: 90.8% mates £oss (1987)
. 5000 mg/kg bw)
No significant
deviations
Mortality: 1/5
males and 5/5
Study acceptable females at 5000
mg’kg bw; 4/5
males and 5/5
females at 7500
mg/kg bw
Main clinical
signs: ataxia,
decreased activity,
diarrhea and
labored breathing
Abnormal changes
at necroscopy in
the lungs,
stomach, and
intestines.
EPA (in Rat, Sprague- Glyphosate (MON | 5000 mg/kg bw > 5000 mg’kg bw | CA 5.2.1/033
accordance to Dawley 8722) Single oral dose Report no.: |-

86-430/93087A
(1987)
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guideline, sex, no/group duration of LDso

deviations if
any

exposure
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Method, Species, strain, Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations if exposure
any
Table 19:  Summary table of human data on acute oral toxicity
Type of | Test Relevant information about the study (as| Observation Reference

data/report | substance applicable) S
No poisoning cases with non-formulated glyphosate alone were reported. A short discussion with respect to
glyphosate-based formulation is provided in the text below. No data relevant for classification purposes is
considered available from humans.

Table 20:  Summary table of other studies relevant for acute oral toxicity

Type of | Test Relevant information about the study (as| Observation Reference
study/data substance applicable) S
No information from other studies is considered relevant for classification purposes with respect to acute

oral toxicity.

2.6.2.1.1 Short summary and overall relevance of the provided information on acute oral toxicity

There were 39 acute oral toxicity studies in rat and mice of which 27 studies were concluded to in accordance with
OECD test guidelines and to be fully acceptable. All 39 studies reported LDsp values that were above 2000 mg/kg
bw. The most commonly occurring clinical signs were ataxia, diarrhoea, decreased activity, piloerection, hunched
posture and anogenital staining. Reduced body weight gain was also noted in a few studies. There were no
differences noted between glyphosate administered as an acid or as a salt.

No studies or case reports are available in which humans would have been exposed to the active ingredient itself.
However, over the course of time, a large number of poisoning incidents have been reported that were due to
accidental or intentional intake of glyphosate-based herbicides (mostly oral, in very few cases by inhalation). Refer
to Vol 1 section 2.6.9 for an overview. In most cases, the actual exposure remained unknown. Furthermore, it is not
possible to clearly distinguish between effects due to glyphosate and those caused by co-formulants. Therefore,
reports on poisoning incidents in humans are not appropriate to be used for the purpose of classification and labelling
of glyphosate for acute oral toxicity.

2.6.2.1.2 Comparison with the CLP criteria regarding acute oral toxicity

The classification criteria for acute oral toxicity under Regulation 1272/2008 are as followed:

Category 1: < 5 mg/kg bw
Category 2: 5 mg/kg bw < ATE < 50 mg/kg bw
Category 3: 50 mg/kg bw < ATE < 300 mg/kg bw
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Category 4: 300 mg/kg bw < ATE <2000 mg/kg bw
Since all acute oral toxicity studies indicated a LDsq value of >2000 mg/kg bw no classification is required.
2.6.2.1.3 Conclusion on classification and labelling for acute oral toxicity

Glyphosate does not need to be classified for acute oral toxicity according to the CLP Regulation (EU) No.
1272/2008.

Not classified — Conclusive but not sufficient for classification.

2.6.2.2 Acute toxicity - dermal route [equivalent to section 10.2 of the CLH report template]

Table 21:  Summary table of animal studies on acute dermal toxicity
Method, Species, strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure
OECD 402 Rat; RjHan:WI Glyphosate 5000 mg/kg bw >5000 mg/kg bw | CA 5.2.2/001
(1987), GLP Males and females | technical Single dermal in males and Report no.:
dose females 10/218-002P
No significant 5/dose/sex Batch: 569753 (2011)
deviations Purity: 96.3% Exposure: 24 Clinical signs:
hours none
Study acceptable Vehicle: water
OECD 402 Rat; Ctl:CD(SD) | Glyphosate 2000 mg/kg bw > 2000 mg/kg bw | CA 5.2.2/002
(1987), GLP Males and females | technical Single dermal in males and Report no.: 24876
dose females (2010)
Deviations: 5/dose/sex Batch:
Occlusive 2009051501 Exposure: 24 Clinical signs:
dressing used Purity: 96.4% hours none
Study acceptable Vehicle: Aqua ad
injectabilia
OECD 402 Rat; Crl:CD(SD) | Glyphosate 2000 mg/kg bw > 2000 mg/kg bw | CA 5.2.2/003
(1987), GLP Males and females | technical Single dermal in males and Report no.: 24604
dose females (2010)
Deviations: 5/dose/sex Batch: 20090506
Occh}sn’e Purity: 97.3% Exposure: 24 Clinical signs:
dressing used hours none
Vehicle: Aqua ad
Study acceptable injectabilia
US EPA OPPTS | Rats; Sprague- Glyphosate tech | 5050 mg/kg bw >5050 mg/kg bw | CA 5.2.2/004
(1998), GLP Dawley grade mixed 5- Single dermal in males and Report no.:
Males and females | batch dose females 12171-08
No significant (2009)
deviations from 5/dose/sex Batch: 080704-1 Exposure: 24 Bqdy weight: 2
OECD 402 thru 5 hours animals lost or
Purity: 96.71% failed to gain
Study acceptable ;v_ellfht during Day
Vehicle: deionised
water
OECD 402 Rats; Glyphosate 2000 mg/kg bw > 2000 mg/kg bw | CA 5.2.2/005
(1987), GLP HanRec:WIST technical Single dermal in males and Report no.:
(SPF) dose females 22875
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Method, Species, strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure
Deviations: Low Batch: GI-1045 (2009)
female ) Males and females | Purity: 96.66% Exposure: 24 Skin observations:
bodyweight at hours very slight
start i
5/dose/sex Vehicle: purified crythema in 4
females on Day 4-
water 10,11,12 and
Study acceptable »11,14 an
scabs in 2 females
on Day 9-11
OECD 402 Rats; Crl:CD(SD) | Glyphosate 2000 mg/kg bw > 2000 mg’kg bw | CA 5.2.2/006
(1987), GLP Males and females | technical Single dermal in males and Report no.: 23912
dose females (2000)
Deviations: 5/dose/sex Batch: 20080801
Occll.Lsive Purity: 98.8% Exposure: 24 Clinical signs:
dressing hours none
Vehicle: Aqua ad
Study acceptable injectabilia
OECD 402 Rat; Wistar Glyphosate 2000 mg/kg bw > 2000 mg/kg bw | CA 5.2.2/007
(1987), GLP Hannover technical Single dermal in males and Report no.: -
Males and females dose females 3996.310.456.07
Deviations: Low Batch: 20070606 (2008)
female 5/dose/sex Purity: 98.05% Exposure: 24 Body weight: 2
bodyweight at hours females lost or
start ) o failed to gain
Vehicle: deionised weight during Day
water 7-14
Study acceptable
OECD 402 Rat; Glyphosate 2000 mg/kg bw > 2000 mg/kg bw | CA 5.2.2/008
(1987), GLP HanRec:WIST technical (NUP Single dermal in males and Report no.:
(SPF) 05068) dose females B02283
Deviations: Low | Males and females (2007)
female . Batch: 200609062 Exposure: 24 Clinical signs:
bodyweight at 5/dose/sex Purity: 95.1% hours none
start
Vehicle:
Study acceptable polyethylene
glycol 300 (PEG
300)
OECD 402 Rat; Glyphosate 5000 mg/kg bw >5000 mg/kg bw | CA 5.2.2/009
(1987), GLP HanRcc:WIST technical material | Sinole dermal in males and Report no.:
(SPF) dose females B02766
Deviations: Low | Males and females | Batch: 0507 (2007)
female ' Purity: 96.1% Exposure: 24 Clinical signs:
bodyweight at 5/dose/sex hours none
start . .
Vehicle: purified
water
Study acceptable
OECD 402 Rat; Sprague- Glyphosate acid | 5000 mg/kg bw >5000 mg/’kg bw | CA 5.2.2/010
(1987), GLP Dawley derived, | technical Single dermal in males and Report no.: 15275
albino females

Deviations: Low
female
bodyweight at
start, humidity and
air changes not
reported

Males and females

5/dose/sex

Batch: 040205
Purity: 97.23%

Vehicle: distilled
water

dose

Exposure: 24
hours

Clinical signs:
none

(2005)
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Method, Species, strain, | Test substance Dose levels, Value Reference

guideline, sex, no/group duration of LDso

deviations! if any exposure

Study acceptable

OECD 402 Rat; Alpk:APsSD | Glyphosate acid | 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.2/011

(1987), GLP (Wistar-derived) Single dermal in males and Report no.:
Males and females | gatch: P24 dose females I/ P/4664

Devif\tions: Purity: 95.6% o - (1996)

Specific age 5/dose/sex Exposure: 24 Clinical signs:

animals not ) o hours slight erythema on

reported, no Vehicle: deionised Dayl-2 in 1 male

observations in water and small scabs in

first 30 min, 1 female on Day2-

occlusive dressing 7

used

Study acceptable

OECD 402 Rat; specific Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.2/012

(1987), GLP pathoge'n free SD | technical (Code Single dermal in males and Report no.: 94-
rats (Crj:CD) HR-001) dose females 0154

Deviations: Lower | Males and females (1995)

age and Batch: 940908-1 Exposure: 24 Clinical signs:

bodyweight at 5/dose/sex Purity: 95.68% hours None

start, solvent

control included, ) o

occlusive dressing Vehicle: deionised

used water

Study acceptable

OECD 402 Rat; Sprague- Glyphosate acid | 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.2/013

(1987), GLP Dawley technical Single dermal in males and Report no.: 00917
Males and females dose females (1995)

Deviations: Batch: 1073

Ind1v1d'ua.l animal | 5/dose/sex Purity: 97.6% Exposure: 24 Spler.lomegaly and

data missing, hours centrilobular

occlusive dressing ) hepatic congestion

used, age animals Vehicle: Cotton in males and

not reported, low seed oil (500 females

bodyweight at mg/mL)

start and not

frequently

recorded during

study, air changes

not specified

Acceptable but

with restrictions

OECD 402 Rat; Sprague- Glyphosate 62% | 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.2/014

(1987), GLP Dawley TPA salt Single dermal in males and Report no.: 00926
Males and females dose females (1995)

Deviations: Batch: 940950

Individual animal | 5/dose/sex Purity: 61.8% Exposure: 24 Severe lung

data missing, hours congestion,

occlusive dressing ) splenomegaly,

used, age animals Vehicle: none hepatomegaly

not reported, low
bodyweight at
start and not
frequently
recorded during
study, air changes

with centrilobular
congestion, and
subcapsular renal
petechiae in males
and females
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Method, Species, strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure

not specified

Acceptable but
with restrictions

OECD 402 (1981) | Rat, Sprague- Glyphosate 2000 mg/kg bw >2000 mg’kg bw | CA 5.2.2/018

GLP Dawley technical Single dermal in males and Report no.:
Males and females dose females 134/38

Deviations: purity Batch: L3258 o ' (1992)

and stability of 5/dose/sex Purity: not Exposure: 24 Clinical signs:

test substance not reported hours None

reported, animals
10-14 weeks old
instead of 8-10
weeks

Vehicle: distilled
water

Study acceptable

87



Glyphosate

Volume 1 - Level 2

Method, Species, strain, | Test substance Dose levels, Value Reference

guideline, sex, no/group duration of LDso

deviations! if any exposure

but with

restrictions

OECD 402 (1987) | Rat, Wistar Glyphosate 2500 and 5000 >5000 mg/kg bw | CA 5.2.2/019

GLP Males and females | technical mg/kg bw in males and Report no.:

Single dermal | females [ 876.ADR

Deviations: 5/dose/sex Batch: 60 dose o (1991)

occlusive dressing Purity: 96.8% Clinical signs:

used, low Exposure: 24 bo(;iyw:elglll)t ;

bodyweight at . > hours reduction Day 7-

start, animals 14 Vehicle: distilled 14 in one female

weeks old instead water both dose groups

of 8-10 weeks

Study acceptable

OECD 402 (1981) | Rat, CD Glyphosate 3000, 5000 and >8000 mg/kg bw | CA 5.2.2/020

GLP Males and females | technical 8000 mg/kg bw in males and Report no.: -

Single dermal females 900823A

Deviations: 5/dose/sex Batch: 0190 A dose o ) (1990)

occlusive dressing Purity: 98.1% Clinical signs:

used, >20% Exposure: 24 None

variation in male Vehicle: 0.9% hours

bodyweight, age i

animals not salme

reported and

transient reduction

of room

temperature, air

changes not

specified, no

justification for

choice and use

vehicle included

Study acceptable

OECD 402 Rat, Sprague- Glyphosate 2000 mg/kg bw >2000 mg/kg bw | CA 5.2.2/021

GLP Dawley technical (PMG) | single dermal in  males and | Report no.: 5884
Males and females dose females (1989)

Deviations: Batch: 206-Jak-

occlusive dressing | 5/dose/sex 25-1 Exposure: 24 Clinical  signs:

used, purity, Purity: 98.6% hours piloerection _afld

amount vehicle (from CA reduf:ed activity

not reported, low 5.2.1/25) 30min — 1day post

bodyweight at
start, air changes
not specified

Study acceptable

Vehicle: water

dosing and scab
formation Day 2-
14. Bodyweight
reduction Day 7-
14 in one female
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Method, Species, strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure
US EPA (1984) Rabbit; New Glyphosate 5000 mg/kg bw >5000 mgkg bw | CA 5.2.2/023
GLP Zealand White Single dermal in  males and | Report no.:
Males and females | Batch: XLI-55 dose females 88.2053.008
Deviations: Purity: 97.76% . (1988)
occlusive dressing | 5/dose/sex Exposure: 24 Mortahty:. 1
used, individual Vehicle: hours female animal
data and age e Clinical signs:
. physiological .
animals not i diarrhoea,
reported, air salne anorexia and soft
changes not stool, bodyweight
specified, no reduction in one
justification for male animal on
choice and use Day7-14
vehicle included,
observation time
on the day of
application not
specified
Study acceptable
but with
restrictions
US EPA (1982) Rabbit, New MON 8722 5000 mg/kg bw >5000 mg/kg bw | CA 5.2.2/024
GLP Zealand White Single dermal in  males and Report no.: 9307A
Males and females | Batch: X1,.G-256 | dose females (1987)
Deviations: Purity: 70.7% . .
occlusive dressing | 5/dose/sex Exposure: 24 Clinical signs: soft
used, individual Vehicle: hours stool
da?a and age physiol(;gical
animals not f
. saline
reported, air
changes not
specified, no
justification for
choice and use
vehicle included
Study acceptable
but with
restrictions
US EPA (1982) Rabbit, New MON 8750 5000 mg/kg bw >5000 mg/kg bw | CA 5.2.2/025
GLP Zealand White Single dermal in males  and | Report no.: 9308A
Males and females | Batch: X1.G-255 | dose females (1987)
Deviations: Purity: 90.8% .
occlusive dressing | 5/dose/sex Exposure: 24 Mortahty:. one
used, individual . hours female animal Day
Vehicle: 3
data and age hvsiological
. physiologic .. .
animals not f Clinical signs:
. saline .
reported, air anorexia (in the
changes not female that died),

specified, no
justification for
choice and use
vehicle included

slight weight loss
(in two males),
decreased activity
and soft stools
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Method, Species, strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure
Study acceptable
but with
restrictions
Table 22:  Summary table of human data on acute dermal toxicity
Type of | Test Relevant information about the study (as| Observations Reference
data/report | substance | applicable)
No human data available on glyphosate-poisoning by the dermal route.
Table 23:  Summary table of other studies relevant for acute dermal toxicity
Type of | Test Relevant information about the Observations Reference
study/data substanc study (as applicable)
e

dermal toxicity.

No information from other studies is considered relevant for classification purposes with respect to acute

2.6.2.2.1

There were 27 acute dermal toxicity studies in rats and rabbits of which 22 were performed with glyphosate acid
and 5 with glyphosate salts. Of the 22 studies performed with glyphosate acid, 20 studies were conducted in rat 20
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while only 2 studies were conducted in rabbit. Of the 5 studies performed with glyphosate salt, 2 and 3 studies were
performed in rat and rabbit, respectively. Of the total of 27 studies, 20 studies were concluded to in accordance with
OECD test guidelines and to be fully acceptable (acceptable or acceptable but with restrictions). All 27 studies
reported LDso-values above 2000 or 5000 mg/kg bw irrespective of the test substance (glyphosate acid or salt) and
the species (rat or rabbit). Apart from two isolated mortalities (report nos. 88.2053.008 and 9308A), there were no
deaths. In both studies, a total of 10 animals were treated with a limit dose of 5000 mg/kg bw; neither death was
considered test item related. A few studies reported clinical signs such as body weight loss, diarrhoea or soft stool

and slight local effects.

Poisoning incidents by the dermal route with non-formulated glyphosate in humans were not reported and therefore

no human data is available for the purpose of classification and labelling of glyphosate for acute dermal toxicity.

2.6.2.2.2

Comparison with the CLP criteria regarding acute dermal toxicity

The classification criteria for acute oral toxicity under Regulation 1272/2008 are as followed:

Category 1:
Category 2:
Category 3:
Category 4:

Since all acute dermal toxicity studies indicated a LDsp value of >2000 or > 5000 mg/kg bw no classification is

required.

2.6.2.2.3

Glyphosate does not need to be classified for acute dermal toxicity according to the CLP Regulation (EU) No.

1272/2008.

< 50 mg/kg bw
50 mg/kg bw < ATE <200 mg/kg bw
200 mg/kg bw < ATE < 1000 mg/kg bw
1000 mg/kg bw < ATE < 2000 mg/kg bw

Not classified — Conclusive but not sufficient for classification.

Conclusion on classification and labelling for acute dermal toxicity

2.6.2.3 Acute toxicity - inhalation route [equivalent to section 10.3 of the CLH report template]

Table 24:  Summary table of animal studies on acute inhalation toxicity
Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
OECD 403 Rat; Wistar Glyphosate 5.04 mg/L air |>5.04 mg/L air | CA 5.2.3/001
(2009) RjHan technical Nose-only in males and Report no:
GLP Males and exposure for 4 | females 11/054-004P
females Batch: 614034 hours (2011)
No significant (20100609\Mille Mortality: 1/10
deviations 5/dose/sex d)
Purity: 96.9% Clinical signs:
Study laboured and
acceptable MMAD: 3.65um noise
GSD: 2.24um respiration,
increased
respiratory rate,
gasping,
sneezing,
decreased
activity, thin
body
appearance
OECD 403 Rat; CD/Crl:CD | Glyphosate TC |[5.18 mg/L air |>5.18 mg/L air |CA 5.2.3/002
(1981) Males and Nose-only in males and Report no:
GLP females Batch 20090506 | exposure for 4 | females 24603
Purity: 97.3% hours (2010)

91




Glyphosate

Volume 1 - Level 2

Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
Deviations: 5/dose/sex No mortality.
MMAD >4um; MMAD:
GSD >3 4.633um Clinical signs:
GSD: 3.02um slight tremor
Study and dyspnea up
considered to 3h post
acceptable, but dosing
with restrictions
OECD 403 Rat; CD/Crl:CD | Glyphosate TC [5.02 mg/L air |>5.02 mg/L air |CA 5.2.3/003
(1981) Males and Nose-only in males and Report no:
GLP females Batch exposure for 4 | females 24875
2009051501 hours (2010)
Deviations: 5/dose/sex Purity: 96.4% No mortality.
MMAD >4pum
MMAD: Clinical signs:
Study 4.197um slight ataxia,
considered GSD: 2.64um tremor and
acceptable, but dyspnoea up to
with restrictions 3h post dosing
OECD 403 Rat; albino Glyphosate TC |5.12mg/L air |>5.12 mg/L air | CA 5.2.3/004
(1981) CD/Crl:CD Nose-only in males and Report no:
GLP Males and Batch 20080801 | exposure for 4 | females 23911
females Purity: 98.8% hours (2009)
Deviations: No mortality.
MMAD not 5/dose/sex MMAD: -
calculated GSD: - Clinical signs:
slight dyspnoea
Study and ataxia up to
considered 60min post
acceptable, but dosing
with restrictions
OECD 403 Rat; Glyphosate Tech [5.04 mg/L air | >5.04 mg/L air | CA 5.2.3/005
(1981) HsdRccHan: WIS Nose-only in males and Report no:
GLP T Batch: GI-1045 |exposure for 4 |females 2743/0001
Males and Purity: 96.66% | hours (2009)
Deviations: females Clinical signs:
MMAD >4um:; MMAD: 5.25ug increased
GSD >3, female | 5/dose/sex GSD: 3.35ug respiratory rate
bodyweight upon removal
slightly outside from the
range chamber up to
1h post dosing
Acceptable but
with restrictions
US EPA Rat; Sprague- Glyphosate Tech [2.24 mg/L air |>2.24 mg/L air | CA 5.2.3/006
GLP Dawley Grade Mixed 5- | Nose-only in males and Report no:
Males and Batch exposure for 4 | females 12107-08
Deviations: females hours (2009)
concentration Batch: 080704-1 Clinical signs:
low for limit 5/dose/sex thru 5 piloerection and
test, GSD not Purity: 96.71%; decreased
calculated, low 96.40% activity up to
female day 4 post
bodyweight at MMAD: 2.6 ug dosing
start, humidity GSD: -
outside the
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Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
specified range
on occasion
Study
acceptable but
with restrictions
|
OECD 403 Rat; Glyphosate 3.252 mg/L air |>3.252 mg/L air | CA 5.2.3/008
(1981) HanRcc:WIST Technical NUP | Nose-only in males and Report no:
GLP Males and 05068) exposure for 4 | females B02327
females hours and 30 (2007)
No significant Batch: minutes Clinical signs:
deviations 5/dose/sex 200609062 deep
Purity: 95.1% respiration,
Study rales and
acceptable MMAD: 2.95- salivation,
3.05pum transient
GSD: 2.73- bodyweight
2.97um reductions
OECD 403 Rat; Sprague- Glyphosate Acid [2.04 mg/L air |>2.04 mg/L air | CA 5.2.3/009
GLP Dawley derived | Technical Nose-only in males and Report no:
Males and exposure for 4 | females 15276
Deviations: females Batch: 040205 hours (2005)
concentration Purity: 97.23% Clinical signs:
low for limit 5/dose/sex None
test, GSD not MMAD: 2.5um
reported, GSD: -
humidity and air
changes not
reported
Study
acceptable but
with restrictions
OECD 403 Rat; Sprague- MON 78623 2.21and 5.27 |>5.27 mg/L air |CA 5.2.3/010
(1981) Dawley mg/L air in males and Report no:
GLP Males and Batch: GLP- Nose-only females 3044.969
females 0306-14124-F exposure for 4 (2004)
No significant Purity: 47.2% hours Clinical signs:
deviations 5/dose/sex (57.8% transient
potassium salt of incidences of
Study glyphosate) congested
acceptable breathing and

dark material
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Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
MMAD: around the
2.9;3.8um facial area and
GSD: few faeces,
2.18;2.20pm slight transient
bodyweight loss
OPPTS Rat; Sprague- NUP5a99 62 % |2.08 mg/L air |>2.08 mg/L air |CA 5.2.3/011
870.1300 Dawley derived | glyphosate MUP | Whole body in males and Report no: 7909
(1998) Males and exposure for 4 | females (1999)
GLP females Batch: Drum hours and 15
Sample E minutes Clinical signs:
Deviations: 5/dose/sex Purity: 62% ocular and nasal
whole body discharge,
exposure MMAD: 2.6um hunched posture
GSD: 1.72um and
Study hypoactivity
acceptable during dosing
OECD 403 Rat; Alpk:APfSD | Glyphosate acid |2.47 and 4.43 |>4.43 mg/L air |CA 5.2.3/012
(1981) Males and mg/L air in males and Report no:
GLP females Batch: P25 Nose-only females I /P/4882
Purity: 95.6% exposure for 4 (1996)
No significant | 5/dose/sex hours Mortality: 0/10
deviations MMAD: 3.57, at 2.47 mg/L
3.03um air; 4/10 at 4.43
Study GSD: 2.91, mg/L air
acceptable 3.41pm Clinical signs:
salivation,
irregular
breathing and
auditory
hypoaesthesia,
breathing
irregularities,
reduced righting
reflex, shaking,
splayed gait
OECD 403 Rat; F344/DuCri | Glyphosate TC |5.48 mg/L air |>5.48 mg/L air |CA 5.2.3/013
(1981) Males and Whole body in males and Report no: il
GLP females Batch: T941209 |exposure for 4 |females 94-0155
Purity: 97.56% | hours (1995)
Deviations: 5/dose/sex Clinical signs:
whole body MMAD: 4.8um wetted and
exposure GSD: 1.7um soiled fur
chamber,
MMAD >4pum,
inconsistency in
reported lot
number and
purity
Study
acceptable but
with restrictions
OECD 403 Rat; Sprague- Glyphosate 535 mg/Lair |>5.35mg/L air |CA 5.2.3/014
(1981) Dawley technical Nose-only in males in Report no:
GLP Males and exposure for 4 | females 710/16
females Batch: - hours (1994)
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justify why for
the same batch
different
conclusions are
drawn
regarding the
purity and the
acceptability of
acute toxicity
studies. For the
process under
the Regulation
(EC) No
1272/2008. the

applicant is
asked to submit

the missing
information

during the
public

Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
Deviations: Purity: 95% Clinical signs:
MMAD >4um | 5/dose/sex ptosis, brown

MMAD: 4.4um staining,
Study GSD: 0.47um hunched posture
acceptable but and
with restrictions piloerection.

||
OECD 403 Rat; Sprague- Glyphosate 424 mg/L air |>4.24 mg/L air |CA 5.2.3/016
(1981) Dawley Premix Nose-only in males and Report no:
GLP Males and exposure for 4 | females 545/39
females Batch: 290-JaK- | hours (1994)

No significant 146-4 Clinical signs:
deviations 5/dose/sex Purity: 62.2% as hunched

glyphosate posture,
Study isopropylamine piloerection and
acceptable salt; 46.1% as wet fur

glyphosate
Remark RMS:
For the process MMAD: 1.1pm
under GSD: 0.57um
Regulation
(EC) No
1107/2009. the
applicant is
requested to
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Method,
guideline,
deviations if
any

Species, strain,
sex, no/group

Test substance,
form and
particle size
(MMAD)

levels,
of

Dose
duration
exposure

Value
LCso

Reference

consultation
period.

CA 5.2.1/020
acceptable

CA 5.2.3/016
acceptable

CA 5.2.4/012
supportive due to
low purity

CA 5.2.5/015
supportive due to
low purity

CA 5.2.6/016
acceptable

OECD 403
(1981)
GLP

Deviations:
MMAD and
GSD not
specifically
reported
(claimed to be
<3pm)

Study
acceptable but
with restrictions

Rat: Wistar
Males and
females

S/dose/sex

Glyphosate
Technical

Batch:21/39
Purity: 62 % in
water equivalent
to 46% (w/w) of
N-
phosphonomethy
Iglycine acid

4.1,4.42,6.49
mg/L air
Nose-only
exposure for 4
hours

>6.49 mg/L air
in males and
females

Clinical signs:
nose bleeding
and ruffled fur

CA 5.2.3/019
Report no:
238105
(1989)
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Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
No guideline Rat; Sprague- MON 8750 1.9 mg/L air >1.9 mg/L air in | CA 5.2.3/020
stated Dawley Technical Whole body males and Report no: i}-
GLP Males and exposure for 4 | females 87-228
females Batch: XLH-270 | hours (1988)
Deviations: Purity: 85.52% Clinical signs:
MMAD >4um, |[5/dose/sex hypoactivity,
low limit MMAD: 4.2ug red/brown
concentration, GSD: 1.8ug perinasal
whole body encrustation on
exposure, Day1-2
certificate of
analysis not
attached
Study
acceptable but
with restrictions
No guideline Rat; Sprague- Rodeo Herbicide | 1.3 mg/L air >1.3 mg/L air in | CA 5.2.3/021
followed Dawley Whole body males and Report no: L-
GLP Males and Batch: LHRO- exposure for 4 | females 6582
females 12010 X hours (1987)
Deviations: Purity: 53.8 % Mortality: 1/5
whole body 5/dose/sex Isopropylamine females and 0/5
exposure, low salt of males
limit glyphosate,
concentration 46.2 % Inert Clinical signs:
yellow/brown
Study MMAD: 3.1ug nasal discharge,
acceptable but GSD: 1.9ug focal and or

with restrictions

generalized loss
of hair, transient
bodyweight
decreases,
abnormal color
and focus in
kidney and
focus in lungs
and thymus,
alopecia of the
skin and
hydrometra in
uterus
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Method, Species, strain, | Test substance, | Dose levels, | Value Reference
guideline, sex, no/group form and | duration of | LCso
deviations  if particle size | exposure
any (MMAD)
Table 25: Summary table of human data on acute inhalation toxicity
Type of | Test Relevant information about the study (as| Observations Reference

data/report | substance | applicable)
No human data available on glyphosate-poisoning by the inhalation route.

Table 26:  Summary table of other studies relevant for acute inhalation toxicity

Type of | Test Relevant information about the study (as| Observations Reference
study/data | substance |applicable)
No information from other studies is considered relevant for classification purposes with respect to acute
inhalation toxicity.

2.6.2.3.1 Short summary and overall relevance of the provided information on acute inhalation toxicity

There are 22 acute inhalation toxicity studies of which 17 studies were concluded to be in accordance with OECD
test guidelines and to be acceptable (acceptable or acceptable but with restrictions). Of the 22 studies performed in
rats, 15 studies were performed with glyphosate acid and seven studies with glyphosate salts. In several studies the
limit dose of 5 mg/L was difficult to achieve. Of the acceptable studies, only 10 studies dosed at concentrations at
or above the limit dose of 5 mg/L.

The LCso derived in these studies were all above the limit of 5 mg/L. The most commonly occurring clinical signs
included laboured breathing, decreased activity, slight ataxia, tremors, dyspnoea, hunched postures and piloerection.

Poisoning incidents by the inhalation route with non-formulated glyphosate in humans were not reported and
therefore no human data is available for the purpose of classification and labelling of glyphosate for acute inhalation
toxicity.

2.6.2.3.2 Comparison with the CLP criteria regarding acute inhalation toxicity

The classification criteria for acute oral toxicity under Regulation 1272/2008 are as followed:

Category 1: <0.05 mg/LL

Category 2: 0.05 mg/L < ATE <0.5 mg/L
Category 3: 0.5 mg/L <ATE 1.0 mg/L
Category 4: 1.0 mg/L < ATE < 5.0 mg/L

The overall LCsg value for glyphosate is >5 mg/L. Therefore, glyphosate does not meet the criteria for classification
for acute inhalation toxicity.

2.6.2.3.3 Conclusion on classification and labelling for acute inhalation toxicity

Glyphosate does not need to be classified for acute inhalation toxicity according to the CLP Regulation (EU) No.
1272/2008.

Not classified — Conclusive but not sufficient for classification.
2.6.2.4 Skin corrosion/irritation [equivalent to section 10.4 of the CLH report template]

Table 27:  Summary table of animal studies on skin corrosion/irritation
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Method, guideline, | Species, Test substance | Dose levels, Results Reference
deviations if any strain, duration of |- Observations and
sex, exposure time point of onset?
no/group - Mean scores/animal
- Reversibility
OECD 404 (2002) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/001
GLP New technical hours, signs or effect on Report no:
Zealand occlusive bodyweight 10/218-006N
Deviations: White Batch: 569753 (2011)
occlusive dressing | Males (BX20070911) | Vehicle: not | Erythema: 0.11
Purity: 96.3% | specified Oedema: 0.0
Study acceptable 3/dose
Reversible by 48 hours
OECD 404 (2002) |Rabbit; Glyphosate TC | 0.5g, 4 No mortality, clinical CA 5.2.4/002
GLP Himalayan hours, semi- | signs or effect on Report no:
Males Batch: occlusive bodyweight 24605
Deviations: 20090506 (2010)
Himalayan rabbits, | 3/dose Purity: 97.3% | Vehicle: Erythema: 0.0
air changes not purified Oedema: 0.0
specified water for
injection
Study acceptable
OECD 404 (2002) |Rabbit; Glyphosate TC | 0.5g, 4 No mortality, clinical CA 5.2.4/003
GLP Himalayan hours, semi- | signs or effect on Report no:
Males Batch: occlusive bodyweight 24877
Deviations: 2009051501 (2009)
Himalayan rabbits, | 3/dose Purity: 96.4% | Vehicle: Erythema: 0.0
air changes not purified Oedema: 0.0
specified water for
injection
Study acceptable
OECD 404 (2002) |Rabbit; Glyphosate TC | 0.5g, 4 No mortality, clinical CA 5.2.4/004
GLP Himalayan hours, semi- | signs or effect on Report no:
Males Batch: occlusive bodyweight 23913
Deviations: 20080801 (2009)
Himalayan rabbits, | 3/dose Purity: 98.8% | Vehicle: Erythema: 0.0
air changes not purified Oedema: 0.0
specified water for
injection
Study acceptable
US EPA Rabbit; Glyphosate 0.5g,4 No mortality, clinical CA 5.2.4/005
GLP New tech grade; | hours, semi- |signs or effect on Report no:
Zealand Mixed 5-Batch | occlusive bodyweight 12173-08
No significant White (2009)
deviations 1 male and | Batch: 080704~ | Vehicle: Erythema: 0.0
2 females |1thru$s deionized Oedema: 0.0
Study acceptable Purity: 96.4% | water
OECD 404 (2002) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/006
GLP New Technical hours, semi- | signs or effect on Report no: -
Zealand occlusive bodyweight 3996.311.476.07
No significant White Batch: (2008)
deviations Females 20070606 Vehicle: not | Erythema: 0.0
Purity: 98.05% | specified Oedema: 0.0
Study acceptable 3/dose
OECD 404 (2002) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/007
GLP New technical hours, semi- | signs or effect on Report no:
Zealand material occlusive bodyweight B02777
White (2007)
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under Regulation

(EC) No
1107/2009, the

Method, guideline, | Species, Test substance | Dose levels, Results Reference
deviations if any strain, duration of |- Observations and
sex, exposure time point of onset?
no/group - Mean scores/animal
- Reversibility
No significant 1 male and | Batch: 0507 Vehicle: Erythema: 0.0
deviations 2 females |Purity: 96.1% | purified Oedema: 0.0
water
Study acceptable
OECD 404 (2002) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/008
GLP New technical (NUP | hours, semi- | signs or effect on Report no:
Zealand 05068) occlusive bodyweight B0229%4
Deviations: treated | White (2007)
surface >6cm? 1 male and | Batch: Vehicle: Erythema: 0.0
2 females |200609062 purified Oedema: 0.0
Study acceptable Purity: 95.1% | water
OECD 404 (2002) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/009
GLP New Acid Technical | hours, semi- | signs or effect on Report no:
Zealand occlusive bodyweight 15278
No significant White Batch: 040205 (2005)
deviations Males Purity: 97.23% | Vehicle: Erythema: 0.0
distilled Oedema: 0.0
Study acceptable 3/dose water
Reversibility very slight
erythema one animal by
24 hours
OECD 404 (1992) |Rabbit; Glyphosate 0.5g, 4 | No mortality, clinical CA 5.2.4/010
GLP New Acid hours, signs or effect on Report no:
Zealand occlusive bodyweight Il /P/4695
Deviations: White Batch: P24 (1996)
occlusive dressing |Females | Purity: 95.6% | Vehicle: Erythema: 0.0
deionized Oedema: 0.0
Study acceptable 6/dose water
OECD 404 (1992) |Rabbit; HR-001 0.5g, 4 | No mortality or effect |CA 5.2.4/011
GLP New (glyphosate hours, on bodyweight Report no: il
Zealand technical) occlusive 95-0035
Deviations: White Erythema: 0.0 (1995)
occlusive dressing, | Females | Batch: T- | Vehicle: Oedema: 0.0
clinical signs not 941209 deionized
reported 6/dose Purity: 97.56% | water
Study acceptable
US EPA Rabbit; Glyphosate 0.5mL, 4 | No mortality, clinical CA 5.2.4/012
GLP New Premix hours, semi- | signs or effect on Report no:
Zealand occlusive bodyweight 545/40
Deviations: water | White Batch: 290- (1994)
solubility and 1 male and | JaK-146-4 Erythema: 0.11
physicochemical S females |Purity: 62.2 % Oedema: 0.0
properties not as glyphosate
reported isopropylamine Reversibility very slight
salt (46.1 % as erythema 2 animals by
Study acceptable glyphosate) 48 hours
Remark RMS:
For_ the process
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Method, guideline,
deviations if any

Species,
strain,
sex,
no/group

Test substance

Dose levels,
duration of
exposure

Results
- Observations
time point of onset?
- Mean scores/animal
- Reversibility

and

Reference

applicant is
requested to
justify why for the
same batch
different

conclusions are
drawn regarding
the purity and the
acceptability of
acute toxicity
studies. For the

process under the
Regulation  (EC)

No 1272/2008, the

applicant is asked
to _submit _ the
missing
information
during the public
consultation

period.

CA

acceptable
CA 5.2.3/016
acceptable
CA

supportive
low purity
CA 5.2.5/015
supportive
low purity
CA

acceptable

5.2.1/020

5.2.4/012
due to

due to

5.2.6/016

OECD 404 (1992)
GLP

Deviations: purity
test substance not
reported, data on
mortality, clinical
sings, bodyweight
and necropsy
missing

Study  acceptable
but with restrictions

Rabbit;
New
Zealand
White

2  males

and
female

1

Glyphosate salt

Batch: 1056
Purity: -

0.5mL, 4
hours, semi-
occlusive

Erythema: 0.0
Oedema: 0.0

CA 5.2.4/013
Report no:
710/29
(1994)
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Method, guideline, | Species, Test substance | Dose levels, Results Reference
deviations if any strain, duration of |- Observations and
sex, exposure time point of onset?
no/group - Mean scores/animal
- Reversibility
OECD 404 (1987) |Rabbit; Glyphosate 0.5g, 4hours, | No mortality, clinical CA 5.2.4/015
GLP New technical occlusive signs or effect on Report no:
Zealand bodyweight Il 878.SKIN
Deviations: White Batch: 60 Vehicle: (1991)
occlusive dressing, | Sex 2 male | Purity: 96.8% | distilled Erythema: 0.0
limited reporting and 1 water Oedema: 0.0
female
Study  acceptable
but with restrictions
OECD 404 (1981) |Rabbit; Glyphosate 0.5g, 4hours, | No mortality, clinical CA 5.2.4/017
GLP New acid semi- signs or effect on Report no:
Zealand occlusive bodyweight I -©00822A
Deviations: limited | White Batch: 0190 A (1990)
reporting Males Purity: 98.1% | Vehicle: Erythema: 0.0
saline Oedema: 0.0
Study  acceptable | 3/dose
but with restrictions
US EPA Rabbit; Glyphosate 0.5g, 4hours, | Erythema: 0.0 CA 5.2.4/018
GLP New technical semi- Oedema: 0.0 Report no: 5885
Zealand occlusive (1989)
Deviations: limited | White Batch: 206-
reporting 2 males | Jak-25-1 Vehicle:
and 4 | Purity: 98.6 | water
Study  acceptable | females (not  specified
but with restrictions in study report
US EPA Rabbit; Glyphosate 0.5g, 4hours, | Erythema: 0.0 CA 5.2.4/020
GLP New semi- Oedema: 0.0 Report no:
Zealand Batch: XLI-55 | occlusive 88.2053.010
Deviations: White Purity: 97.76% (1988)
irritation evaluated |3 males Vehicle:
at 30 min instead of | and 3 saline
1 hour, six instead | females

of 3 animals used
and treated
simultaneously, age
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Method, guideline, | Species, Test substance | Dose levels, Results Reference
deviations if any strain, duration of |- Observations and
sex, exposure time point of onset?
no/group - Mean scores/animal
- Reversibility

animals not
reported, air
changes, water
solubility and
stability not
reported, no
justification for
choice and use
vehicle included

Study acceptable

US EPA Rabbit; MON 8750 0.5g, 4hours, | Erythema: 0.0 CA 5.2.4/021

GLP New semi- Oedema: 0.0 Report no: i
Zealand Batch: XLG- | occlusive 86-431/9308A

Deviations: limited | White 225 (Assigned (1987)

reporting Male FDRL Vehicle:

Identification | saline
Study  acceptable | 6/dose 86-0616)

but with restrictions Purity: 90.8%
I
Table 28:  Summary table of human data on skin corrosion/irritation
Type of data/report | Test substance Relevant Observations Reference

information about
the study (as
applicable)
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No cases of skin effects after exposure to non-formulated glyphosate alone were reported. Therefore, no data
relevant for classification purposes is available from humans.

Table 29:  Summary table of other studies relevant for skin corrosion/irritation

Type of | Test substance |Relevant Observations Reference
study/data information

about the study

(as applicable)

No information from other studies is considered relevant for classification purposes with respect to skin
irritation. Data from repeated dose toxicity studies after dermal application do not indicate dermal irritant
properties of glyphosate (refer to Vol 3 CA B.6.3.3) as in rats and rabbits either no or only slight dermal
irritating effects were observed (at high doses after repeated exposure).

2.6.2.4.1 Short summary and overall relevance of the provided information on skin corrosion/irritation
There were 23 skin irritation studies of which 18 studies were concluded to be in accordance with OECD test
guidelines and to be acceptable (acceptable or acceptable but with restrictions). In all available studies glyphosate
showed either no or only very slight skin irritation potential.

No human data is available on skin exposure to pure glyphosate.

2.6.2.4.2 Comparison with the CLP criteria regarding skin corrosion/irritation

The classification criteria for skin corrosion (Category 1) under Regulation 1272/2008 are as followed:

Destruction of skin tissue, namely, visible necrosis through the epidermis and into the dermis, in at least
one tested animal after exposure <4 h

The classification criteria for skin irritation (Category 2) under Regulation 1272/2008 are as followed:
(1) Mean score of > 2,3 - < 4,0 for erythema/eschar or for oedema in at least 2 of 3 tested animals from
gradings at 24, 48 and 72 hours after patch removal or, if reactions are delayed, from grades on 3

consecutive days after the onset of skin reactions; or

(2) Inflammation that persists to the end of the observation period normally 14 days in at least 2 animals,
particularly taking into account alopecia (limited area), hyperkeratosis, hyperplasia, and scaling; or

(3) In some cases where there is pronounced variability of response among animals, with very definite
positive effects related to chemical exposure in a single animal but less than the criteria above.

In the available skin irritation studies, most studies did not show any skin irritation potential with erythema and
oedema scores of 0. In the few studies that did show some skin irritation the highest mean irritation score was 0.33
for erythema which is below the criteria for classification. Therefore, based on the results of these studies it can be
concluded that glyphosate does not required classification for skin irritation.

2.6.24.3 Conclusion on classification and labelling for skin corrosion/irritation

Glyphosate does not need to be classified for skin corrosion or irritation according to the CLP Regulation (EU) No.
1272/2008.

Not classified — Conclusive but not sufficient for classification.
2.6.2.5 Serious eye damage/eye irritation [equivalent to section 10.5 of the CLH report template]

Table 30:  Summary table of animal studies on serious eye damage/eye irritation
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality, clinical signs | CA 5.2.5/001
(2002) New technical undiluted | or effect on bodyweight Report no:
GLP Zealand solid 10/218-005N
White Batch: 569753 | glyphosate, | Pain reaction score of 3 (0-5 |(20011)
Deviations: Males Purity: 96.3% | 24 hours scale), conjunctival
pH 1.99, but discharge, corneal erosion,
treatment 1 rabbit No rinsing | redness of conjunctiva with
performed only of eyes pale areas, pink, clean ocular
discharge, oedema of the
Study eyelids, a few black points
acceptable on the conjunctiva and dry
surface of the eye at 1 hour.
Positive fluorescein staining
and conjunctival discharge at
24 hours.
Study terminated at 24 hours
1-24 hours scores: 3 corneal
opacity, 1 iris lesions, 3
conjunctival redness, 4
conjunctival chemosis.
OECD 405 | Rabbit; Glyphosate TC | 0.1g, No mortality, clinical signs | CA 5.2.5/002
(2002) Himalayan undiluted | or effect on bodyweight Report no: 24606
GLP Males Batch: solid (2010)
20090506 glyphosate | Conjunctival redness and
Deviations: 3/dose Purity: 97.3% chemosis observed from 1
Himalayan Eyes hour post dosing
rabbits, air washed Corneal opacity and lesions
changes not with of iris observed from 24 hour
reported sodium post dosing
chloride 1
Study hour post | for corneal opacity: 1.00,
acceptable dosing 1.00, 1.00 (reversibility 4-6
days)
7 days | for iris lesions: 0.67, 0.67,
observation | 1.00 (reversibility 72 hours -
4 days)
for conjunctival redness:
1.00, 1.33, 2.00 (reversibility
5-7 days)
for conjunctival chemosis:
0.33, 0.33, 0.33 (reversibility
48 hours)
OECD 405 | Rabbit; Glyphosate TC | 0.1g, No mortality, clinical signs | CA 5.2.5/003
(2002) Himalayan undiluted | or effect on bodyweight Report no: 24878
GLP Males Batch: solid (2009)
2009051501 glyphosate | Conjunctival redness and
Deviations: 3/dose Purity: 96.4% chemosis observed from 1
Himalayan Eyes hour post dosing
rabbits, air washed Corneal opacity and lesions
changes not with saline | of iris observed from 24 hour
reported 1 hour post | post dosing
dosing
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
Study for corneal opacity: 1.00,
acceptable 8 days | 1.00, 1.00 (reversibility 4-8
observation | days)
for iris lesions: 1.00, 0.67,
0.33 (reversibility 48 hours -
4 days)
for conjunctival redness:
1.00, 1.00, 1.00 (reversibility
4-6 days)
for chemosis of the
conjunctiva: 0.67, 0.33, 0.00
(reversibility 24-72 hours)
OECD 405 | Rabbit; Glyphosate TC | 0.1g, No mortality, clinical signs | CA 5.2.5/004
(2002) Himalayan undiluted | or effect on bodyweight Report no: 23914
GLP Males Batch: solid (2009)
20080801 glyphosate | Conjunctival redness
Deviations: 3/dose Purity: 98.8% observed from 1 hour post
Himalayan Eyes dosing
rabbits, air washed Corneal opacity observed
changes not with from 24 hour post dosing
reported sodium
chloride 1 | for corneal opacity: 1.00,
Study hour post| 0,00, 0.67 (reversibility 72
acceptable dosing hours - 4 days)
for iris lesions: 0.00, 0.00,
4 days | 0.00
observation | for conjunctival redness:
1.00, 0.67, 0.67 (reversibility
72 hours - 4 days)
for conjunctival chemosis:
0.67, 0.00, 0.00
OECD 405 |- Glyphosate - pH 1.93, no test performed. | CA 5.2.5/005
(2002) technical Report no:
GLP Based on the very low pH 22897
Batch: GI- the test substance item has (2009)
No significant 1045 corrosive properties;
deviations Purity: 96.66% therefore, no eye irritation
study with this batch of
glyphosate technical was
performed in rabbits.
OECD 405 | Rabbit; Glyphosate 0.1mL No mortality or effect on CA 5.2.5/006
(2002) New Tech Grade (93.2 mg), |bodyweight Report no:
GLP Zealand Mixed 5-Batch | undiluted 12172-08
White solid Conjunctival redness and (2009)
Deviations: 2 males | Batch: 080704- | glyphosate |chemosis observed from 1
temperature and 1]|1thrus hour post dosing
and humidity | female Purity: 96.4% | Eyes Corneal opacity and lesions
outside range, washed of iris observed from 24 hour
clinical sings with water | post dosing
not after 24 h
investigated, for corneal opacity: 1.00,
compound 17 days 0.00, 2.00 (reversibility 4-10
stability  not observation | days)
reported
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
for iris lesions: 0.00, 0.00,
Study 1.00 (reversibility 7 days)
acceptable for conjunctival redness:
2.00, 0.67, 2.00 (reversibility
72 hours - 17 days)
for chemosis of the
conjunctiva: 1.67, 0.00, 3.00
(reversibility 24 hours - 17
days)
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality or effect on CA 5.2.5/007
(2002) New technical undiluted | bodyweight Report no: Jij-
GLP Zealand solid 3996.312.599.07
White Batch: glyphosate | Conjunctival redness and (2008)
No significant | 1 male and | 20070606 chemosis, corneal opacity
deviations 1 female Purity: 98.05% |21 day and lesions of iris observed
observation | from 1 hour post dosing
Study
acceptable No rinsing | for corneal opacity: 3.33 and
of eyes 3.67 (1 animal reversibility 7
days, 1 animal not reversible
at 21 days)
for iris lesions: 1.00 and 1.00
(reversibility 7 days)
for conjunctival redness:
3.00 and 2.67 (1 animal
reversibility 14 days, 1
animal not reversible at 21
days)
for chemosis of the
conjunctiva: 2.00 and 1.33
(reversibility 21 days)
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality, clinical signs | CA 5.2.5/008
(2002) New technical undiluted | or effect on bodyweight Report no:
GLP Zealand material solid B02788
White glyphosate | Conjunctival redness and (2007)
No significant (2  males | Batch: 0507 chemosis observed from 1
deviations and 1| Purity: 96.1% |7 day hour post dosing
female observation
Study for corneal opacity: 0.00,
acceptable No rinsing | 0.00, 00.0
of eyes for iris lesions: 0.00, 0.00,
0.00
for conjunctival redness:
0.67, 1.67, 1.67 (reversibility
72 hours — 7 days)
for conjunctival chemosis:
0.00, 0.33, 1.00 (reversibility
24 — 72 hours)
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality, clinical signs | CA 5.2.5/009
(2002) New technical (NUP | undiluted | or effect on bodyweight Report no:
GLP Zealand 05068) solid B02305
White glyphosate | Conjunctival redness and (2007)
No significant | 1 male and | Batch: chemosis, corneal opacity
deviations 2 females |200609062 14 day and reddening of the sclera
Purity: 95.1% | observation
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
Study observed from 1 hour post
acceptable No rinsing | dosing
of eyes
for corneal opacity: 1.67,
2.00 and 0.67; (reversibility
72 hours — 7 days)
for iris lesions: 0.00, 0.00,
0.00
for conjunctival redness:
2.67,2.00, 2.00 (reversibility
10 days)
for chemosis of the
conjunctiva: 2.00, 2.00, 1.00.
(reversibility 72 hours — 7
days)
OECD 405 | Rabbit; Glyphosate 0.06 g No mortality or clinical signs | CA 5.2.5/010
(2002) New acid technical |powdered Report no: 15277
GLP Zealand glyphosate | Conjunctival redness and (2005)
White Batch: 040205 chemosis, corneal opacity
Deviations: Males Purity: 97.23% | 10 day and lesions of iris observed
low amount of observation | from 1 hour post dosing
test substance, | 3/dose
humidity and No rinsing | Corneal opacity: 1.00, 1.00
air  changes of eyes and 1.00 (reversibility 10
not reported days):
Iris lesions: 1.00, 1.00 and
Acceptable 1.00 (reversibility 7 days)
but with for conjunctival redness:
restrictions 2.33,2.67 and 2.67
(reversibility 10 days)
for chemosis of the
conjunctiva: 1.67, 2.00 and
2.00. (reversibility 7 days)
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality, clinical signs | CA 5.2.5/011
(1987) New acid undiluted | or effect on bodyweight Report no:
GLP Zealand solid I /P/5138
White Batch: P24 glyphosate | Initial pain reaction was (1997)
No significant | Females Purity: 95.6% none to moderate 0-3 (scale
deviations 8 day 0-5)
6/dose observation
Study Conjunctival redness and
acceptable No rinsing | chemosis observed from 1
of eyes hour post dosing

Corneal opacity observed
from 1- 24 hour post dosing
Lesions of iris observed from
24-48 hours post dosing

for corneal opacity: 0.67,
1.00, 1.33, 2.00, 1.00, 2.00,
(reversibility 72 hours — 7
days)
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
for iris lesions: 0.33, 0.67,
0.67, 0.67, 1.00, 1.00,
(reversibility 72 hours — 4
days)
for conjunctival redness:
1.67, 2.00, 2.00, 2.00, 2.00,
2.00 (reversibility 7-8 days)
for conjunctival chemosis:
1.33,1.33, 1.67, 2.00, 2.00,
2.00. (reversibility 4-7 days)
Us EPA | Rabbit; Glyphosate 0.1 mL Results of animals with CA 5.2.5/012
(1984) New Technical (equivalent | rinsed eyes not reported here | Report no: 2981-
GLP Zealand (WetCake) to 0.065 g), 96
White undiluted | No mortality or clinical signs | (1996)
Deviations: 6 males [ Batch: 120594 | solid
some animals | and 3 | Purity: 98.2% | glyphosate | Conjunctival redness and
eyes were | females chemosis observed from 1
rinsed 30 sec 21 day hour post dosing
post dosing observation | Corneal opacity observed
from 1- 24 hour post dosing
Study Eyes rinsed
acceptable 30 sec after | for corneal opacity: 1.00,
application | 1.00, 2.00, 1.00 1.00, 1.00
in 3 male | (reversibility day 4-21; not
animals reversible within 21 days for
2 animals)
for iris lesions: 0.00, 0.00,
0.00, 0.00, 0.00, 0.00
for conjunctival redness:
2.67,3.00, 2.67, 3.00, 2.33,
3.00 (reversibility 10-21
days; not reversible within
21 days for 2 animals)
for chemosis of the
conjunctiva: 1.67, 2.67, 2.33,
2.00, 2.00, 2.33 (reversibility
4-21 days: not reversible
within 21 days for 1 animal)
OECD 405 | Rabbit; HR-001 0.1g, Results of animals with CA 5.2.5/013
(1987) New (glyphosate undiluted [ rinsed eyes not reported here | Report no: i
GLP Zealand technical) solid 95-0034
White glyphosate | No mortality, clinical signs | (1995)
Deviations: Females Batch: or effect on bodyweight
eyes of groups T941209 21 day
B and C were | 12/dose Purity: 97.56% | observation | Effects observed from 1 hour
rinsed before 1 post dosing
hour Eyes rinsed
after 30
Study seconds in |[for corneal opacity: 2.00,
acceptable group B 2.67. 2.00, 2.00, 2.00, 1.67
and 2 (not reversible in 3 animals;
minutes in | reversibility 7-13 days)
group C for iris lesions: 1.00, 1.00,
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to justify why
for the same
batch
different
conclusions
are drawn
regarding the
purity and
the
acceptability
of acute
toxicity
studies.
the rocess
under the

Regulation
(EQ) No
1272/2008,
the applicant
is asked to
submit the
missing
information
during the
Bublic

For

Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
1.00, 1.00, 1.00, 0.67
(reversibility 4-10 days)
for conjunctival redness: 2.00
for all animals (reversibility
7-16 days)
for conjunctival chemosis:
2.00, 1.67, 2.33, 2.33, 2.00,
1.67 (reversibility 4-7 days)
Us EPA | Rabbit; Glyphosate 0.1mL No mortality or clinical signs | CA 5.2.5/014
(1984) New premix undiluted, Report no:
GLP Zealand (technical 72 hours Conjunctival redness and 545/41
White concentrate) chemosis observed at 1 hour |(1994)
Deviations: 3 males No rinsing | post dosing in all animals
None and 3 | Batch 290- of eyes Lesions of iris observed at 1
females JaK-146-4 hour post dosing in 4 animals
Study Purity: 62.2%
supplementary as glyphosate for corneal opacity: 0.00,
due to low isopropylamine 0.00, 0.00, 0.00, 0.00, 0.00
purity. salt, 46.1% as for iris lesions: 0.00, 0.00,
glyphosate 0.00, 0.00, 0.00, 0.00
Remark RMS: for conjunctival redness:
For the 0.00, 0.00, 0.00, 0.00, 0.00,
process 0.00
under for chemosis of the
Regulation conjunctiva: 0.00, 0.00, 0.00,
EC No 0.00, 0.00, 0.00
1107/2009,
the applicant
is requested
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
consultation
period.
CA 5.2.1/020
acceptable
CA 5.2.3/016
acceptable

CA 5.2.4/012
supportive due
to low purity
CA 5.2.5/015
supportive due
to low purity

CA 5.2.6/016
acceptable
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality or clinical signs | CA 5.2.5/016
(1981) New technical undiluted Report no: Jilll-
GLP Zealand solid for corneal opacity: 2.00, 93-405/N
White Batch: glyphosate |1.00, 1.33, 1.00 (reversibility | (1994)
Deviations: Female 36300892 7-14 days)
limited Purity: 99.6% | 14 day for iris lesions: 1.00, 1.00,
reporting 4/dose observation | 0.33, 1.00 (reversibility 48
hours-7 days)
Study No rinsing | for conjunctival redness:
acceptable but of eyes 1.00, 1.67, 2.00, 2.00
with (reversibility 14 days)
restrictions for chemosis of the

conjunctiva: 2.00, 1.67, 2.00,
3.00 (reversibility 14 days)
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
OECD 405 | Rabbit; Glyphosate 0.1g, No mortality CA 5.2.5/019
(1981) New technical undiluted Report no: -
GLP Zealand solid Corneal opacity and 900822
White Batch: 0190 A | glyphosate | conjunctival chemosis (1990)
Deviations: no | Females Purity: 98.1% observed from 1 hour post
data on 8 day dosing
clinical signs | 3/dose observation | Conjunctival chemosis
or bodyweight observed from 24 hours post
and other No rinsing | dosing
limited of eyes Lesions of iris observed from
reporting 48 hours post dosing
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
Study for corneal opacity: 1.00,
acceptable but 1.00, 1.67 (reversibility 6-8
with days)
restrictions for iris lesions: 0.00, 0.00,
0.67 (reversibility 7 days)
for conjunctival redness:
1.00, 1.00, 1.33 (reversibility
7 days)
for chemosis of the
conjunctiva: 0.67, 0.67, 1.00
(reversibility 72 hours)
US EPA Rabbit; Glyphosate 0.1g, No mortality CA 5.2.5/020
GLP New technical undiluted Report no: 5886
Zealand solid Dullness of the cornea of the | (1989)
Deviations: White Batch: 206- glyphosate | whole area observed from 1 -
only one | Male Jak-25-1 24 hours post dosing
animal tested. Purity: 98.6% |4 day Conjunctival redness and
No data on|1/dose observation | chemosis observed 1 hour
clinical signs post dosing
and No rinsing | Lesions of iris observed 24
bodyweight, of eyes hours post dosing
compound
stability not for corneal opacity: 1.00 (not
reported reversible within 4 days)
for iris lesions: 1.00
Study (reversibility 4 days)
acceptable but for conjunctival redness:
with 2.00 (reversibility 4 days)
restrictions for chemosis of the
conjunctiva: 2.00
(reversibility 4 days)
Us EPA | Rabbit; Glyphosate 0.1g, Mortality: 1 rabbit died CA 5.2.5/022
(1984) New undiluted | following exhibited anorexia, | Report no:
GLP Zealand Batch: XLI-55 |solid and gross necropsy revealed | 88.2053.009
White Purity: 97.76% | elyphosate | a clear gel-like substance in | (1988)
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
Deviations: Males and the large intestine. These
Clinical signs, | females 21 day findings are consistent with
bodyweight observation | mucoid enteropathy
and necropsy | 6/dose
findings not Eyes rinsed | Conjunctival redness and
reported and | Sex 24 hours chemosis observed from 1
other limited | distribution post dosing | hour post dosing
reporting unknown Corneal opacity and lesions
of iris observed from 1- 24
Study hour post dosing
acceptable but
with for corneal opacity: 2.67,
restrictions 1.67, 2.00, 1.00, 2.33, 2.67
(reversibility 14-21 days; not
reversible in 4 animals
including the animal dead on
day 14)
for iris lesions: 0.00, 0.00,
1.00, 0.00, 0.00, 0.00
(reversibility 21 days)
for conjunctival redness:
2.00, 2.00, 2.00, 2.00, 2.00,
2.00 (reversibility 14-21
days; not reversible within
21 days in one animal)
for conjunctival chemosis:
2.00, 3.33, 3.33, 2.67, 2.00,
2.00 (reversibility 14-21
days)
Us EPA | Rabbit; Glyphosate 0.1g, No mortality or clinical signs | CA 5.2.5/023
(1982) New sodium salt undiluted Report no:
GLP Zealand (MON 8722) |solid Conjunctival redness and 9307A
White glyphosate |chemosis observed from 1 (1987)
Deviations: Batch: XLG- hour post dosing
sex of animals | 6/dose 256 72 hour
not specified Purity: 70.7% | observation | for corneal opacity: 0.00,
and  limited | Sex 0.00, 0.00, 0.00, 0.00, 0.00
reporting unknown Eyes rinsed | for iris lesions: 0.00, 0.00,
24 hours 0.00, 0.00, 0.00, 0.00
Study post dosing | for conjunctival redness:
supplementary 0.33, 0.00, 0.00, 0.00, 0.00,
due to low 0.00 (reversibility 24-48
purity. hours)
for chemosis of the
conjunctiva: 0.00, 0.00, 0.00,
0.00, 0.00, 0.00 (reversibility
24 hours
Us EPA | Rabbit; Glyphosate 0.1g, No mortality CA 5.2.5/024
(1982) New (MON 8750) | undiluted Report no: ij-
GLP Zealand solid Conjunctival redness and 86-431/9308A
White Batch: XLG- | glyphosate |chemosis observed from 1 (1987)
Deviations: 255 hour post dosing
limited 6/dose Purity: 90.8% |72 hour
reporting. observation | for corneal opacity: 0.00,

Clinical signs

0.00, 0.00, 0.00, 0.00, 0.00
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Method, Species, Test substance | Dose levels Results Reference
guideline, strain, sex, duration - Observations and time
deviations if | no/group of point of onset
any exposure |- Mean scores/animal
- Reversibility
and Sex Eyes rinsed | for iris lesions: 0.00, 0.00,
bodyweight unknown 24 hours 0.00, 0.00, 0.00, 0.00
not post dosing | for conjunctival redness:
investigated 0.33,0.67, 0.33, 0.33, 0.67,
0.33 (reversibility 48-72
Study hours)
acceptable but for chemosis of the
with conjunctiva: 0.00, 0.00, 0.00,
restrictions 0.00, 0.00, 0.00 (reversibility
24 hours)
Table 31:  Summary table of human data on serious eye damage/eye irritation
Type of | Test substance | Relevant information Observations Reference
data/report about the study (as

No cases of eye effects after exposure to non-formulated glyphosate alone were reported. Therefore, no data
relevant for classification purposes is available from humans. Refer to summary below.
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Table 32:  Summary table of other studies relevant for serious eye damage/eye irritation

Type of | Test substance | Relevant information Observations Reference
study/data about the study (as
applicable)

No information from other studies is considered relevant for classification purposes with respect to eye
irritation

2.6.2.5.1 Short summary and overall relevance of the provided information on serious eye damage/eye
irritation

There are 26 eye irritation studies available of which 18 were concluded to be fully acceptable or acceptable but
with restrictions. A wide range of results were observed in these 18 studies. One study concluded that glyphosate
has corrosive properties based on the low pH of the test material in the study (CA 5.2.5/005, pH 1.93). Six studies
(CA5.2.5/001,CA 5.2.5/007, CA 5.2.5/012, CA 5.2.5/013, CA 5.2.5/020 and CA 5.2.5/022) showed irritation scores
which meet the criteria for eye damage. Furthermore, eight studies (CA 5.2.5/002, CA 5.2.5/003, CA 5.2.5/006, CA
5.2.5/009, CA 5.2.5/010, CA 5.2.5/011, CA 5.2.5/016, CA 5.2.5/019) indicated an eye irritation potential for
glyphosate. In contrast, there were three studies (CA 5.2.5/004 CA 5.2.5/008 and CA 5.2.5/024) were negative.

Of the unacceptable studies, three were negative (CA 5.2.5/021, CA 5.2.5/025, CA 5.2.5/026), one was positive for
eye irritation (CA 5.2.5/018) and two were positive for eye damage (CA 5.2.5/015 and CA 5.2.5/017). A further two
supplementary studies were available that were negative. However, the purity in these studies was low and therefore
these studies are considered of low relevance for the classification and labelling.

Overall, the majority of the studies showed a potential for eye damage or eye irritation.

No cases of eye effects after exposure to non-formulated glyphosate alone were reported. Therefore, no data relevant
for classification purposes is available from humans. On the other hand, several publications are available on
potential eye effects after human exposure to glyphosate-based formulations (refer to Vol 1 Section 2.6.9 and Vol 3
CA B.6.9). The available studies described that eye exposures to glyphosate-based formulations have generally
resulted in temporary conjunctival irritation, clearing after irrigation or in 1-2 days and that permanent eye damage
is considered unlikely (Bradberry ef al., 2004 (Vol 3 B.6.9.8.16)). Another review on ocular exposures to
glyphosate-surfactant formulations (1513 exposures over a 5-year period) described no permanent eye injury
(Acquavella ef al., 1999 (Vol 3 B.6.9.8.12)). As the described cases were reported after exposure to glyphosate-
based formulations, it is not possible to distinguish whether these eye effects are due to glyphosate alone or the co-
formulations or a combination of both. Therefore, no data relevant for classification purposes is available from
humans.

2.6.2.5.2 Comparison with the CLP criteria regarding serious eye damage/eye irritation
The classification criteria for eye damage (Category 1) under Regulation 1272/2008 are as follows:

(a) in at least one animal effect on the comea, iris or conjunctiva that are not expected to reverse or have
not fully reversed within an observation period of normally 21 days; and/or

(b) in at least 2 of 3 tested animals, a positive response of:
(1) corneal opacity > 3 and/or
(i1) iritis > 1.5
Calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the test
material.

Six studies meet the criteria listed above and therefore it is concluded that glyphosate should be classified for Eye
Damage, Category 1 (H318). This conclusion is in line with the current harmonized classification and labelling.

2.6.2.5.3 Conclusion on classification and labelling for serious eye damage/eye irritation

Glyphosate should be classified for Eye Damage, Category 1 (H318).
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2.6.2.6 Respiratory sensitisation [equivalent to section 10.6 of the CLH report template]

Table 33:  Summary table of animal studies on respiratory sensitisation
Method, Species, Test Dose Results Reference
guideline, | strain, substance |levels,
deviations! | sex, duration
if any no/group of
exposure
No studies available, no information from other studies is considered relevant for classification purposes with
respect to respiratory sensitisation.

Table 34:  Summary table of human data on respiratory sensitisation
Type of | Test Relevant Observations Reference
data/report | substance information about
the study (as
applicable)
No human data available.
Table 35:  Summary table of other studies relevant for respiratory sensitisation
Type of | Test Relevant Observations Reference
study/data | substance information about
the study (as
applicable)
No information from other studies is considered relevant for classification purposes with respect to respiratory
sensitisation.
2.6.2.6.1 Short summary and overall relevance of the provided information on respiratory sensitisation

There are no in vivo or in vitro guideline studies available investigating respiratory sensitisation. However, from the
testing data available there is no evidence for skin sensitising potential of glyphosate in rodents (see section 2.6.2.7).

2.6.2.6.2 Comparison with the CLP criteria regarding respiratory sensitisation

There are no data available considering the human evidence. Furthermore, no formally recognised and validated
animal or in vifro tests currently exist for the testing of respiratory sensitisation. Further, glyphosate is not sensitising
to the skin.
2.6.2.6.3

Conclusion on classification and labelling for respiratory sensitisation

No data is available indicating that glyphosate causes respiratory sensitisation and therefore no classification is
warranted.

2.6.2.7 Skin sensitisation [equivalent fo section 10.7 of the CLH report template]

Table 36:  Summary table of animal studies on skin sensitisation
Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
OECD 429 Mouse, CBA/J Glyphosate 0, 10,25 and |No mortality, |CA 5.2.6/001
(2010) Rj, 4 females/ Technical, Batch 50% (w/v) clinical signs | Report no.
LLNA assay |dose 569753, purity 96.3% or effect on 10/218-037E

wW/W body weight. | (2011)
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Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
GLP Positive Simulation
control: 25% | index:
No deviations HCA -1.0in
negative
Study control;
acceptable -1.01in25%
and 50%
glyphosate
groups;
-1.21in 10%
glyphosate
group;
-12.2in
positive
control group
Not a skin
sensitizer.
OECD 406 Guinea pig, Glyphosate 0.01% No dermal CA 5.2.6/002
GPMT Dunkin-Hartley, | Technical, Batch intracutaneous | response Report no.
Females. 2009051501, purity | induction, observed in 24879
GLP 5 negative 96.4% 50% topical | the treatment |(2010)
control; 20 induction, group or
Deviation in | positive control; | Positive control: 25% negative
temperature 10 test group benzocaine in 40% challenge control group.
animal ethanolic 0.9% NaCl
housing solution
Study
acceptable
OECD 406 Guinea pig, Glyphosate 0.5% No dermal CA 5.2.6/003
GPMT Dunkin-Hartley, | Technical, Batch intracutaneous | response Report no.
males. 20090506, purity induction, observed in 24607
GLP 5 negative 97.3% 50% topical |[the treatment |(2010)
control; 20 induction, group or
Deviation in | positive control; 25% negative
temperature 10 test group challenge control group.
animal
housing
Study
acceptable
OECD 406 Guinea pig, Glyphosate 10% No dermal CA 5.2.6/004
GPMT Albino Dunkin- | Technical, Batch GI- | intradermal response Report no.
Hartley, males. 1045, purity 96.66% | induction, observed in C22908
GLP 5 negative W/wW 50% topical | the treatment |(2009)
control; 10 test induction, group or
Deviation in group Positive control: a- 15% negative
temperature hexylcinnamaldehyde | challenge control group.
animal at 3% in PEG 300
housing Not a skin
sensitizer.
Study
acceptable
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24 and 48 Buehler assay
hours after is considered
challenge less sensitive
instead of 30 compared to
and 54 hours; an LLNA or
deviations in GPMT.
humidity;

clinical signs

were not

reported

Study

supplementary

Method, Species, strain, Test substance Dose levels Results Reference

guideline, sex, no/group duration of

deviations, if exposure

any

OECD 406 Guinea pig, Glyphosate 0.5% No dermal CA 5.2.6/005

GPMT Dunkin-Hartley, | Technical, Batch intradermal response Report no.
males. 20080801, purity induction, observed in 23915

GLP 5 negative 98.8% 50% topical | the treatment |(2009)
control; 20 induction, group or

Deviation in | positive control; 50% negative

temperature 10 test group challenge control group.

animal

housing

Study

acceptable

OECD 406 Guinea pig, Glyphosate Tech 400 mg No dermal CA 5.2.6/006

Buehler assay | Hartley-Albino, | Grade Mixed 5-Batch | moistened response Report no
males and (Batch: 080704-1 topical observed in 12174-08

GLP females. thru 5, Purity: 96.4 inductions the treatment | (2009)
5/sex negative %) (3x) and group or

Deviations: control; 10/sex topical negative

negative test group challenge control group.

control not

treated with Study

the vehicle; supplementary

evaluation of since a

skin reaction negative
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Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
OECD 406 Guinea pig Glyphosate technical | Intradermal No dermal CA 5.2.6/008
GPMT (Albino Dunkin | (NUP 05068) (Batch: [ induction: response Report no
Hartley, 200609062, Purity: 3%; topical observed in B02316
GLP CRL:(HA)BR, 95.1%) induction: the treatment | (2007)
SPF), female, 5 50%:; group or
No deviations |negative control, |Positive control: a- challenge: negative
10 test group hexylcinnamaldehyde | 25% control group.
Study at 3% in PEG 300
acceptable Not a skin
sensitizer.
OECD 429 Mouse, Glyphosate Technical | 0, 10, 25 and | No mortality, | CA 5.2.6/009
LLNA assay | CBA/Ca/Ola/Hsd, | Material (Batch: 45% (wiv) clinical signs | Report no.
4 females/dose 0507, Purity: 96.1%) | Positive or effect on GMB8048-REG
GLP control: 0, 5, |body weight. |(2007)
10, 25% HCA
No deviations Simulation
index:
Study <3.0 in all test
acceptable groups; >3.0
in the 25%
positive
control group.
Not a skin
sensitizer.
OECD 406 Guinea pig Glyphosate Technical | Intradermal No dermal CA 5.2.6/010
GPMT (Albino Dunkin | (Batch: HOSHO16A, |induction: response Report no SMK-
Hartley), female, | Purity: 95.7%) 0.195%:; observed in PH-05/0218
GLP 10 negative topical the treatment | (2006)
control, 20 test Positive control induction: group or
Deviations: no | group (historical): a- 60%; negative
clinical signs hexylcinnamaldehyde | challenge: 30 | control group.
reported; no and 60%
data on diet;
minor
deviations
regarding the
room
temperature.
Study
acceptable
OECD 406 Guinea pig Glyphosate Acid 70% topical | Skin reactions | CA 5.2.6/011
Buehler assay | (Hartley-Albino), | Technical (Batch: induction (3x) | observed in Report no 15279
male and female, | 040205, Purity: 97.23 | and topical 6/20 and 1/20 | (2005)
GLP 10 negative %) challenge test animals
control, 20 test and 2/10 and
Deviations: no | group Positive control 0/10 negative
data on (historical): a- control
humidity or hexylcinnamaldehyde animals after
clinical signs; 14 and 48
negative hours,
control not respectively.
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Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
treated with
the vehicle Study results
considered
Study equivocal.
acceptable.
OECD 406 Guinea pig Glyphosate acid Intradermal Scattered mild | CA 5.2.6/012
GPMT (Albino Crl (HA) | (Batch: P24, Purity: | induction: redness in Report no
BR), female, 10 | 95.6% w/w) 0.1%; topical |3/20 and 1/10 ||ll/P/4699
GLP negative control, induction: test and (1996)
20 test group Positive control 75%; control
No deviations (historical): a- challenge: 75 | animals,
hexylcinnamaldehyde | and 30% respectively,
Study when
acceptable challenged
with 75%. No
dermal
responses
observed at 48
h, or in the
groups tested
at 30%.
Test item not
considered a
skin sensitiser.
OECD 406 Guinea pig HR-001 (Glyphosate | Intradermal No dermal CA 5.2.6/013
GPMT (Crj:Hartley), Technical, Batch: T | induction: response Report no il
female, 20 941209; Purity: 97.56 | 5%; topical observed in 95-0036
GLP negative control, | %) induction: the test group | (1995)
20 test group, 10 25%; or negative
No deviations | positive control, challenge: control group.
10 negative 25% Positive
Study control of the control
acceptable but | positive control showed the
with group expected
restrictions reactions.
Study
acceptable but
with
restriction
since the dose
at topical
challenge is
not considered
sufficiently
high.
OECD 406 Guinea pig Glyphosate technical | Intradermal No dermal CA 5.2.6/014
GPMT (Dunkin-Hartley), | (batch not reported; | induction: response Report no
female, 5 purity 95%) 1%; topical observed in 710/19
GLP negative control, induction: the test group | (1994)
10 test group 50%; or negative
Deviations: challenge: control group
batch not 25% and 50% | after
reported challenge.
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(EC) No
1107/2009, the

applicant _is
requested to
justify why
for the same
batch
different
conclusions
are drawn
regarding the
purity and the
acceptability
of acute
toxicity
studies. For

the process
under the

Regulation
EC No

1272/2008, the
applicant _is

asked to
submit the
missing
information
during the
public
consultation
period.

CA 5.2.1/020
acceptable

CA 5.2.3/016
acceptable

Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any

Positive
Study control (HCD)
acceptable but demonstrated
with the reliability
restrictions of the test

system.
OECD 406 Guinea pig Glyphosate premix Intradermal No dermal CA 5.2.6/015
GPMT (Albino Dunkin- | (Batch: 290-Jak-146- | induction: response Report no

Hartley), female, |[4; Purity: 62.2% as 25%; topical | observed in 545/42
GLP 10 negative glyphosate induction: the test group | (1994)
control, 20 test isopropylamine salt; |undiluted; or negative
No deviations | group 46.1% as glyphosate) | challenge: control group
undiluted and | after

Study 75% challenge.
acceptable Positive

control (HCD)
Remark RMS: demonstrated
For _ the the reliability
process under of the test
Regulation system.
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reported, no
concurrent or
historical
positive
control data

Study
acceptable but
with
restrictions

challenge.
Positive
control data
are not
available to
demonstrate
the reliability
of the test
system.

Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
CA 5.2.4/012
supportive due
to low purity
CA 5.2.5/015
supportive due
to low purity
CA 5.2.6/016
acceptable
.
OECD 406 Guinea pig Glyphosate technical | Intradermal No dermal CA 5.2.6/017
GPMT (English), sex (batch not reported; | induction: response Report no i
unknown, 20 purity 95% min.) 5%; topical observed in 1230
GLP negative control, induction: the test group | (1993)
20 test group 50%; or negative
Deviations: challenge: control group
batch not 50% after
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Method, Species, strain, Test substance Dose levels Results Reference

guideline, sex, no/group duration of

deviations, if exposure

any

OECD 406 Guinea pig Glyphosate technical | Intradermal No dermal CA 5.2.6/019

GPMT (Albino Dunkin- | (Batch and Purity not | induction: response Report no
Hartley), female, |reported) 0.1%; topical |observed in 349/11

GLP 10 negative induction: the test group |(1991)
control, 20 50%:; or negative

Deviations: treatment group challenge: control group

e.g. batch and 25% after

purity not challenge.

reported;

positive HCD

slightly older

than required

by OECD 406

Study

acceptable but

with

restrictions

OECD 406 Guinea pig Glyphosate technical | Intradermal No dermal CA 5.2.6/020

GPMT (Albino Dunkin- | (Batch 206-JaK-25-1; | induction: response Report no 5887
Hartley), female, | Purity not reported 10%; topical |observed in (1989)

GLP 20 negative but assumed to be induction: the test group
control, 20 98.6 %, see CA 25%; or negative

Deviations: treatment group | 5.2.1/025) challenge: control group

e.g. limited 25% after

data on challenge.

positive HCD

Study

acceptable
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Method, Species, strain, Test substance Dose levels Results Reference
guideline, sex, no/group duration of
deviations, if exposure
any
Table 37:  Summary table of human data on skin sensitisation
Type of | Test Relevant information Observations Reference
data/report | substance | about the study (as
applicable)
No human data available.
Table 38:  Summary table of other studies relevant for skin sensitisation
Type of study/data | Test substance Relevant Observations Reference
information about
the study (as
applicable)
Public literature in | Glyphosate, batch | in vitro The test predicted CA 5.2.6/023,
vitro study on a and purity GARD™gkin that glyphosate is Lindberg, 2020
transcriptomic- and | unknown. (transcriptome not a skin sensitizer.
proteomic-based analysis) Positive and

approach to evaluate

negative controls

the skin MUTZ-3-derived were also correctly
sensitization cells (human categorised by the
potential of dendritic cells) test system. A clear
glyphosate separation between
Exposure to 500 uM [ sensitizers (PPD)
Study reliable with glyphosate (non- and non-sensitizers
restrictions cytotoxic was observed when
concentration), examining the
DMSO (solvent cellular proteome.
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Type of study/data | Test substance Relevant Observations Reference
information about
the study (as
applicable)
control), water
(negative control),
or PPD (positive
control) for 24
hours

2.6.2.7.1 Short summary and overall relevance of the provided information on skin sensitisation

There are 22 skin sensitisation studies available of which 16 were concluded to be fully acceptable or acceptable but
with restrictions. Of these 16 studies, two were LLNA studies, thirtheen were Magnusson & Kligman Guinea Pig
Maximisation Tests (GPMT) and one was a Buehler assay. All these studies, except the Buehler assay, concluded
that the test substance is not a skin sensitizer. One Buehler study (CA 5.2.6/011; Report no 15279) showed equivocal
results which are further discussed in the next paragraphs.

Of the remaining six studies which were either considered supplementary (one study; CA 5.2.6/006) or not
acceptable (four studies; CA 5.2.6/007, CA 5.2.6/016, CA 5.2.6/021, CA 5.2.6/022), also one Buehler study showed
an equivocal response (CA 5.2.6/018; Report no 3044.229).

Considering the two Buehler assays with an equivocal result (one considered acceptable and one unacceptable), a
faint skin reaction was observed in 6/20 and 4/10 animals, respectively, which were scored as 0.5 in all animals.
According to OECD 406, animals should be scored with whole numbers only. Therefore, it is debatable whether the
severity of the skin reactions should instead be scored as ‘1°. Therefore, the outcome of both assays is considered
equivocal (also in the light of the negative results of the 12 studies which are fully acceptable or acceptable but with
restrictions and the negative results in the four supplementary studies).

Overall, the large majority of the studies was negative for skin sensitisation.
2.6.2.7.2 Comparison with the CLP criteria regarding skin sensitisation
According to the CLP Regulation (EU) No. 1272/2008 a substance shall be classified as a skin sensitizer if a

significant effect has been obtained in an acceptable in vivo test (LLNA, Buehler assay and GPMT). A significant
skin sensitising effect is defined as follows (only the relevant assays used for glyphosate are listed):

. LLNA (OECD 429): Stimulation index > 3
. GPMT (OECD 406): Redness (Score > 1) in > 30% of the test animals
. Buehler assay (OECD 406): Redness (Score > 1) in > 15% of the test animals

Glyphosate did not elicit a positive response in any of the skin sensitisation assays, however, in two assays a
equivocal result was obtained. Considering that the large majority was negative, no classification for skin
sensitisation is warranted.

2.6.2.7.3  Conclusion on classification and labelling for skin sensitisation

No classification according to the CLP Regulation (EU) No. 1272/2008 is warranted.

Not classified — Conclusive but not sufficient for classification.

2.6.2.8 Phototoxicity

No phototoxicity study was performed with glyphosate. The endpoint is not required according to Regulation (EU)
No 283/2013 as no UV/VIS maximum was observed at wavelengths of >250 nm and as the ultraviolet/visible molar

extinction/absorption coefficient of glyphosate is smaller than 10 L/(mol*cm) at wavelengths of > 290 nm and (refer
to Volume 1 section 2.2.1 or Volume 3 CA B.2 (section CA 2.4/002)).
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Table 39:

Summary table of studies on phototoxicity

Method,
guideline,
deviations!
any

Test

if

substance

Dose levels
duration of
exposure

Results

Reference

No data available.

Table 40:

Summary table of human data on phototoxicity

Type of
data/report

Test
substance

information
study (as

Relevant
about the

Observations

Reference

applicable)

No data available.

Table 41:  Summary table of other studies relevant for phototoxicity

Relevant information Observations Reference
about the study (as

applicable)

Type of|Test
study/data | substance

No data available.

2.6.2.9 Aspiration hazard [equivalent to section 10.13 of the CLH report template]

Table 42:  Summary table of evidence for aspiration hazard

Relevant information about Observations Reference

the study (as applicable)

Type of|Test
study/data | substance
No data available.

2.6.2.9.1 Short summary and overall relevance of the provided information on aspiration hazard
No data are available indicating aspiration of glyphosate.

2.6.2.9.2 Comparison with the CLP criteria regarding aspiration hazard

According to the CLP Regulation (EU) No. 1272/2008 classification of aspiration hazard relates to liquids or
mixtures only, although the definition of aspiration includes the entry of solids into the respiratory system.

Glyphosate as the active ingredient is a solid and therefore aspiration hazard is not applicable in this context.
Furthermore, no reliable data are available from humans indicating an aspiration hazard.

2.6.2.9.3 Conclusion on classification and labelling for aspiration hazard

Data lacking; no classification for aspiration hazard is proposed as the substance is a solid.

2.6.2.10 Specific target organ toxicity-single exposure (STOT-SE) [equivalent to section 10.11 of the
CLH report template]

Table 43:  Summary table of animal studies on STOT SE (specific target organ toxicity-single exposure)
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Method, Test substance, Results Reference
guideline, route of - NOAEL/LOAEL

deviations! if | exposure, dose - target tissue/organ

any, species, | levels, duration - critical effects at the LOAEL

strain, sex, | of exposure

no/group

Refer to sections 2.6.2.1 to 2.6.2.6 (acute toxicity studies)

Refer to section 2.6.7 (acute neurotoxicity study)

Table 44:  Summary table of human data on STOT SE (specific target organ toxicity-single exposure)

Type of | Test Route of exposure Observations Reference
data/report | substance | Relevant information about
the study (as applicable)

No appropriate data is available for the active substance. No evidence of organ-specific non-lethal effects
(except eye irritation) can be derived from poisoning incidents with formulations.

Table 45:  Summary table of other studies relevant for STOT SE (specific target organ toxicity-single exposure)

Type of | Test Relevant information about Observations Reference
study/data | substance | the study (as applicable)
No data available

2.6.2.10.1 Short summary and overall relevance of the provided information on specific target organ
toxicity — single exposure (STOT-SE)

Based on the multitude of acute toxicity studies in rats, rabbits and mice (refer to sections 2.6.2.1 to 2.6.2.6),
classification of STOT-SE (categories 1 or 2) is not appropriate because non-lethal effects were confined to very
high doses and were rather unspecific. Clinical findings, if any, that were repeatedly observed in a few acute oral
and inhalation toxicity studies included salivation, piloerection, diarrhoea, decreased activity, ruffled fur, sedation
and ataxia. Further signs observed after acute inhalation were loss of hair, hunched posture, ocular/nasal discharge
or material around the eyes/nose, increased respiratory rate, decreased respiratory rate, congested or irregular
breathing/breathing effects and a slight decrease in body weight. These observations occurred specifically at limit
dose levels or above (i.e. dose levels of 2000 or 5000 mg/kg bw). This assessment is further supported by the acute
neurotoxicity study in rats (refer to Vol 1 2.6.7 and Vol. 3, B.6.7, study report no. Jjjjjj/P/4866) in which no evidence
of neurotoxicity was observed at dose levels of 500, 1000, and 2000 mg/kg bw even though unspecific clinical signs
occurred and one single female animal was found dead at the top dose level. No clinical evidence of single (i.e.,
first) dose effects was obtained from the many toxicological studies with repeated administration in which lower
doses were applied. Suitable haematological and clinical chemistry data is not available since sampling was not
performed during the first days of treatment but, taking into account the toxicological profile of glyphosate,
alterations in these parameters are not expected.

In addition, two acute oral toxicity studies in goats are available (refer to Vol 1 2.6.8.2 or Vol 3 CA B.6.8.2; study
report nos. 80006 and 80007). Severe treatment-related effects, including mortality only occurred at high doses
(>3090 mg/kg bw). However, both studies are considered supportively only due several limitations. The studies
were not performed according to any guideline and the goat does not represent a relevant species. Therefore these
are of limited value for the evaluation for classification for STOT-SE.

Considering human data and STOT-SE, no relevant data is available for the active substance. No evidence of organ-
specific non-lethal effects (except eye irritation or general local effects) can be derived from poisoning incidents
with formulations.

With regard to category 3, no evidence of narcotic effects was obtained in any toxicological study.

Respiratory tract irritation might be expected based on the eye imritating potential of glyphosate. In one acute
inhalation study, nasal irritation was observed in many rats (refer to Vol 1 2.6.3.2; report no[jjjjj877.AIN). However,
this study was not considered acceptable due to the too low exposure concentration (0.644 mg/L air) and due the
inconsistency of the results compared to the other studies, casting doubt on the validity of this study. In the other
acute inhalation toxicity studies (refer to Vol 1 2.6.3.2), no pathological findings were reported in the respiratory
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tract. In the current CLP guidance, it is stated that evaluation, in the absence of validated animal tests, will be based
primarily on human data.

In humans, there is no evidence for respiratory tract irritation by the active substance. However, it should be
acknowledged that such an exposure will seldomly occur. During the previous assessment, it was noted that for
formulations, Burger et al. (2009, refer to Volume 1 2.6.9) reported cases from Germany that might indicate
respiratory irritation but these findings were considered to be likely due to POEA surfactants (tallowamines) present
in the formulation. The RMS notes that this study was not re-submitted for the present evaluation. For the
process under Regulation (EC) No 1107/2009, the applicant is requested to submit the study and an
evaluation. For the process under the Regulation (EC) No 1272/2008, the applicant is asked to submit the
missing information during the public consultation period.

Overall, there is no sufficient evidence to classify glyphosate for respiratory tract irritation. It should be taken into
account that glyphosate is classified and labelled as a substance which causes serious eye damage and, thus, irritating
properties are already adequately covered.

2.6.2.10.2 Comparison with the CLP criteria regarding STOT-SE (specific target organ toxicity-single
exposure)

Generally, the STOT-SE concerns effects elicited by a substance at non-lethal doses.
A classification for STOT-SE category 1 is warranted if:
e Reliable and good quality evidence from human cases or epidemiological studies; or

e Observations from appropriate studies in experimental animals in which significant and/or severe toxic
effects of relevance to human health were produced at generally low exposure concentrations.

A classification for STOT-SE category 2 is warranted if:

e Studies with experimental animals produced significant toxic effects, of relevance to human health, at
generally moderate exposure concentrations.

A classification for STOT-SE category 3 is warranted if criteria for narcotic effects and respiratory irritation are
fulfilled:

Respiratory irritation:

e Respiratory irritant effects are observed in humans that impair function with symptoms such as cough,
pain, choking and breathing difficulties.

e Subjective human observations could be supported by objective measurements of clear respiratory tract
irritation (such as biomarkers of inflammation in nasal or broncho-alveolar lavage fluids)

No animal studies are currently available covering respiratory irritation, but animal studies may provide useful
information in terms of clinical sign of toxicity (dyspnoea, rhinitis etc.) and histopathology (e.g. hyperaemia,
oedema, minimal inflammation, and thickened mucous layer) which are reversible and may be reflective of the
characteristic clinical symptoms described above.

Narcotic effects:

e Central nervous system depression including narcotic effects in humans such as drowsiness, narcosis,
reduced alertness, loss of reflexes, lack of coordination, and vertigo. Effects can also be manifested as
severe headache or nausea and can lead to reduced judgement, dizziness, irritability, fatigue, impaired
memory function, deficits in perception and coordination, reaction time or sleepiness.

e Narcotic effects observed in animal studies may include lethargy, lack of coordination, loss of righting
reflex, and ataxia. If these effects are not transient in nature, then they shall be considered to support
classification for Category 1 or 2 STOT-SE.

For glyphosate, no human information is available to derive a classification for STOT-SE. Observations from
animal studies as mentioned above, occurred specifically at limit dose levels or above and were not consistent
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among the studies suggesting that the findings were unspecific reactions to glyphosate administration. There is no
evidence for specific target organ toxicity following a single exposure to glyphosate.

In addition, no narcotic effects were observed in any of the performed studies and there is no indication for
respiratory tract irritation from the acute inhalation studies (no specific studies for respiratory irritation are
available).

2.6.2.10.3 Conclusion on classification and labelling for STOT-SE (specific target organ toxicity-single
exposure)

Based on the effects observed in the available acute toxicity studies, no classification for STOT-SE category 1 or 2
is warranted as neither significant nor severe toxic effects were observed at non-lethal doses attributed to the acute
exposure to glyphosate.

Further, there is no evidence for narcotic effects or respiratory irritation and therefore no classification for STOT-
SE category 3 is warranted.

In conclusion, according to the CLP Regulation (EU) No. 1272/2008, no classification for STOT-SE is needed for
glyphosate
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2.6.3 Summary of repeated dose toxicity (short-term and long-term toxicity) [section 10.12 of the CLH report]
2.6.3.1 Specific target organ toxicity-repeated exposure (STOT RE) [equivalent to section 10.12 of the CLH report template]

Table 46:  Summary table of animal studies on repeated dose toxicity (short-term and long-term toxicity) STOT RE (specific target organ toxicity - repeated exposure)
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Method, guideline, deviations!

species, strain, sex, no/group

if amny,

Test substance, route of exposure, dose
levels, duration of exposure

Results

- adverse effects
- NOAEL/LOAEL

Data points

Report number
(year)

Oral exposure — 28-day rat/mouse/dog

OECD 407 (1981)
GLP
Rat, Wistar, male and female, 5/sex/dose

Deviations:

The organ weight measurements and the
histopathological investigation did not
include all required organs. Reticulocyte
count, platelet count, urea, total cholesterol
parameters were not measured. Thyroid
hormone levels were not determined.

Acceptable but with restrictions

Glyphosate technical, FSG 03090 H/05
March 1990 / Batch No. 60, purity 96.8%

28-day, dietary dose

Doses of 0, 200, 2000, or 20000 ppm
(equivalent to 0, 17.6, 178.5 or 1894.9
mg/kg bw/day in males and 21.6, 223.3 or
2250.8 mg/kg/day in females)

200, 2000 and 20000 ppm:
No adverse effects observed

NOAEL: 20000 ppm (highest dose tested)

CA 5.3.1/001
CA 5.3.1/002
CA 5.3.1/003

88128 DDR
(1991)
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OECD 407 (1981)
GLP

Rat, Sprague-Dawley, male and female,
5/sex/dose

Deviations:

Dose levels exceed the 1000 mg/kg bw/day
limit dose. Reticulocytes, platelet count,
total cholesterol, urea and bile acids not
assessed. Urinalysis not performed. Only
liver, kidneys, adrenals, testes,
epididymides were weighed. Only liver,
heart, kidneys (in males), spleen and
adrenals from the control and high dose
group and kidney from all dose groups in

Thyroid hormone levels were not
determined.

Acceptable but with restrictions

females were examined histopathologically.

Glyphosate technical, 161-JRJ-131-2,
purity 99.5%

28-day, dietary dose

Doses of 0, 50, 250, 1000 and 2500 mg/kg
bw/day

50, 250 and 1000 mg/kg bw/day:
No adverse effects observed

2500 mg/kg bw/day:

Decreased body weight gain in females (-11%), increased alkaline
phosphatase in males (+60%) and females (+42%), increased
bilirubin in females (+63%) and soft stool in males (3/5)

An increased incidence of very mild and mild nephrocalcinosis in
females was noted at 250, 1000 and 2500 mg/kg bw/day (2/5; 2/5;
4/5), however, this was considered of unknown toxicological
relevance

NOAEL: 1000 mg/kg bw/day
LOAEL: 2500 mg/kg bw/day

CA 5.3.1/004

5626 (1991)
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No guideline reported; in general
compliance to OECD 407 (1981)

GLP

Rat, Sprague-Dawley, male and female,
5/sex/dose

Deviations:
Designed as a dose-range finding study with
limited parameters included (no

haematology/clinical chemistry, no organ
weights or histopathology).  Thyroid
hormone levels were not determined.

Acceptable but with restrictions

Glyphosate, batch XLI-203, purity 97.67%
28-day dietary dose-range finding study

Doses of 0, 30000, 40000 or 50000 ppm
(equivalent to 0, 1921.1, 2634.1 or 3278.1
mg/kg bw/day for males and 0, 2310.6,
3256.4 or 4150.2 mg/kg bw/day for
females)

30000, 40000 and 50000 ppm:

Reduced body weight gain (-22.9% at 30000 ppm, -20.8% at 40000
ppm and -15.4% at 50000 ppm in males and -15.4% at 30000 ppm,
-17.8% at 40000 ppm and 12.6% at 50000 ppm in females), reduced
food consumption (in males -17% at 40000 ppm and -28% at 50000
ppm from Day 1-8 and in females -14% at 40000 ppm and -9% at
50000 ppm from Day 1-8)), soft stool (5/5 males and 4/5 females at
30000 ppm, 5/5 males and 5/5 females at 40000 ppm and 4/5 males
and 5/5 females at 50000 ppm) and diarrhoea (4/5 males and 5/5
females at 40000 ppm and 5/5 males and 5/5 females at 50000 ppm)

No NOAEL derived (study with limited parameters; adverse effects
at all dose levels)

CA 5.3.1/005

6921 (1989)

Non-guideline
Non-GLP
Mouse, CD-1, male and female, 5/sex/dose

Deviations:

No guideline followed, similar to OECD
407 (1981). No sensory reactivity was
investigated; no haematology or clinical
chemistry was performed; organ weights
were not determined; histopathology was
not performed.

Acceptable but with restrictions (as dose-
range finding study)

Glyphosate, XHI-162, purity 83%
28-day dietary dose-range finding study

Dose levels of 0, 100, 300 or 1000 mg/kg
bwi/day (appr. 0, 80, 235 or 800 mg/kg
bw/day actual achieved dose, after
correction for purity)

No adverse effects at any dose level

No NOAEL derived due to limited reporting.

CA 5.3.1/006

77-2110 (1978)
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Non-guideline

Non-GLP (pre-GLP)

Beagle dog, 5 males and 4 females in total
Deviations:

Study is designed as a non-guideline dose-
range finding study with few animals and

limited parameters investigated

Acceptable but with restrictions (as a dose-
range finding study)

MON 0139 (Isopropylamine salt of
glyphosate); LURT-12011 (MON 0139);
purity 62.49% or

Isopropylamine; Luling 2-81; purity 99.7%

Dose-range finding study, gavage or
gelatin capsule administration

Dosages:

- 312.5 (five daily doses), 625 (single or as
five daily doses), 1250 (single) or 2500
(single dose) mg/kg bw/day for MON 0139
in 1 or 2 dogs/sex.

- 72 mg/kg bwi/day (single dose, 1
dog/sex) or 19.43 mg/kg bw/day (5 daily
doses in 1 male) for isopropylamine

Isopropylamine salt of glyphosate at all dose levels:
Mild body weight loss and reduced food consumption, diarrhoea
and emesis (not at the lowest dose).

Isopropylamine: emesis, bloody emesis and loose stools. A single
dose of 72 mg/kg bw/day resulted in severe oedema, haemorrhage,
and necrosis of the rugae in the stomachs (both dogs were sacrificed
in extremis at 30 min after dosing). Five day treatment at 19.43
mg/kg bw/day resulted in mucosal erosions of the stomach and
oesophagus.

No NOAEL was derived from this study.

CA 5.3.1/008

2155 (1982)
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Non-guideline

Non-GLP (literature study)

Mouse, ICR, six mice per group
Deviations:

Investigative study which only included
observation of body weight, liver and
kidney weight, kidney histology and several

other kidney parameters.

Reliable with restrictions

Glyphosate, purity 96%

In vivo:
28-day repeated oral dose by gavage

Dose levels: 0 or 400 mg/kg bw/day

In vitro: 20 to 100 uM mono-
isopropylamine salt

400 mg/kg bw/day:

Exfoliation of renal tubular cells, upregulation of apoptosis and
NMDARI exposure in the proximal tubule epithelium, imbalance
of oxidant/antioxidant balance, a transient increase in urine albumin
and urinary B2-microglobulin

CA 5.3.1/009

Gao, 2019

Non-guideline
Non-GLP (literature study)
Rat, Sprague-Dawley, eight males per group

Deviations:

The study is a non-guideline and non-GLP
investigative study. The purity of the test
substance was not provided, only 8 instead
of 10 animals were treated per dose group
and only males were treated.

Supportive

Glyphosate, purity not reported
35-day repeated oral exposure by gavage

Dose levels: 5, 50, and 500 mg/kg bw/day

5 mg/kg bw/day:

No adverse effects

50 and 500 mg/kg bw/day: reduced body weight gain at both dose
levels (-43% at 50 and 500 mg/kg bw/d); decreased spleen weight
(abs/rel) at 500 mg/kg bw/day (-23% abs/ -24% rel); signs of
oxidative stress, upregulation of liver inflammatory genes and
upregulation of genes related to lipid metabolism were noted at both
dose levels, but effects were mainly slight and/or clinical relevance
of these findings is lacking.

CA 5.3.1/0011

Tang et al., 2017

Oral exposure — 90-day rat
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OECD 408 (1998)
GLP

Rat, Alpk:AP (now known as Alpk:APfSD)
Wistar-derived, 12/dose/sex

Deviations:

No pre-dose ophthalmology, no reticulocyte
count, T3, T4, TSH, less blood clinical
chemistry parameters evaluated (no sodium,
potassium, HDL, LDL, blood urea nitrogen
and creatinine evaluated) thyroids,
epididymis, prostrate, uterus, ovaries,
thymus, spleen and pituitary gland not
weighed, part of the tissues were stored and
no histopathology was performed (eyes,
Harderian gland, larynx, nasal cavity,
mouth, prostrate, seminal vesicles, skin and
voluntary muscle), vaginal smears not
taken; sensory reactivity to different stimuli
was not evaluated. Deviations mainly due to
older version of the OECD test guideline
408 (1998).

Acceptable

Glyphosate acid, batch P15, purity 97.4%
90-day repeated dietary oral dose

Dose levels: 0, 1000, 5000 or 20000 ppm
(equivalent to 0, 81.33, 413.5, or 1612
mg/kg bw/day in males and 0, 90.42, 446.9
or 1821 mg/kg bw/day in females).

1000 and 5000 ppm:
No adverse effects observed.

20000 ppm:
Decreased body weight gain in males (-11%) and increased alkaline

phosphatase in males (+45%) and females (+54%).

NOAEL: 5000 ppm
LOAEL: 20000 ppm

CA 5.3.2/001
CA 5.3.2/002

/1599
(1996)
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OECD 408 (1998)
GLP
Rat, Sprague-Dawley (CD), 10/dose/sex

Deviations:

Reticulocytes not counted; cholesterol not
measured, no blood hormones (T3, T4 and
TSH) measured; thymus, uterus,
epididymis, prostate and seminal vesicles
not weighed with testes; epididymis,
coagulating glands not examined
microscopically and spinal cord only
examined at one level; vaginal smears not
taken; sensory reactivity to different stimuli
was not evaluated. Deviations mainly due to
older version of the OECD test guideline
408 (1998).

Acceptable

Technical glyphosate, batch H95D 161 A,
purity 95.3%

90-day repeated dietary oral dose

Dose levels: 0, 1000, 10000 or 50000 ppm
(equivalent to 0, 79, 730 or 3706 mg/kg
bw/day for males and 0, 90, 844, or 4188
mg/kg bw/day for females)

1000 ppm:
No adverse effects observed.

10000 ppm:
Increased alkaline phosphatase in females (+77%)

Caecum atrophy in 1/10 male and 2/10 females.

50000 ppm:
Soft faeces and diarrhoea in both sexes (10/10), decreased body

weight in both sexes (Day 90 -26% in males and -11% in females,
not significant), decreased food consumption in males, increased
alkaline phosphatase (males +60%; females +56%), slight effects in
other blood chemistry parameters, increased relative kidney weight
in both sexes (+19% and +10% in males and females, respectively),
effect on the caecum (enlarged and filled with fluid in 10/10
animals of both sexes and atrophy in 5/10 animals of both sexes).

NOAEL: 1000 ppm
LOAEL: 10000 ppm

CA 5.3.2/003

434/016 (1996)
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OECD 408 (1998)
GLP
Rat, Sprague-Dawley (Crj:CD), 12/dose/sex

Deviations:

Reticulocytes not counted, clotting not
evaluated, total cholesterol but not HDL and
LDL measured, urea not measured, no
blood hormones (T3, T4 and TSH)
measured; organ weights limited to brain,
liver, kidneys, testes, adrenals and cecum;
vaginal smears not taken; sensory reactivity
to different stimuli was not evaluated.
Deviations from the current version of
OECD 408 (2018) are mainly due to older
version of the OECD test guideline 408.

In addition, three different batches of the
test compound with a different purity were
used.

Acceptable

HR-001 (glyphosate technical),
Batches: 940908-1 (95.68% purity),
941209 (95.0% purity) and T-941209
(97.56% purity)

941209

T-941209

13-week repeated dietary oral dose

Dose levels: 0, 3000, 10000 or 30000 ppm
(equivalent to 0, 168.4, 569 or 1735 mg/kg

bw/day for males and 0, 195.2, 637 or 1892
mg/kg bw/day for females)

3000 ppm:
No adverse effects observed.

10000 ppm:
Distension of the caecum in males (3/12) and increased

absolute/relative weight of caecum (+20/16% in males and
+50/54% in females).

30000 ppm:
Decreased body weight in males (up to -10%), decreased food

consumption in week 1 in males (-9%) and females (-14%),
increased alkaline phosphatase in females (+82%), distension (9/12
in males and 7/12 in females) and increased absolute/relative
weight of the caecum (+106/122% in males and +123/143% in
females), increased relative liver weight in females (+19%).

NOAEL: 3000 ppm
LOAEL: 10000 ppm

CA 5.3.2/004

I 94-0138
(1995)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP

Rat, Sprague-Dawley (Crl:CD®BR
VAF/Plus®), 10/dose/sex

Deviations:

Reticulocytes not counted; blood clotting
not evaluated; total cholesterol but not HDL
and LDL, T3, T4 and TSH evaluated; no
blood hormones measured; prostate, uterus,
thymus, pituitary, thyroids not weighed;
seminal vesicles and coagulating glands
were not examined microscopically; vaginal
smears not taken; sensory reactivity to
different stimuli was not evaluated.
Deviations from the current version of
OECD 408 (2018) mainly due to older
(1981) version of the OECD test guideline
408.

Acceptable

Glyphosate acid, Batch 46540992, purity
97.5%

13-week repeated dietary oral dose

Dose levels: 0, 2000, 6000 or 20000 ppm
(equivalent to 0, 125.2, 371.9 or 1262.1
mg/kg bw/day for males and 0, 156.3,
481.2 or 1686.5 mg/kg bw/day for females)

2000 and 6000 ppm:
No adverse effects observed.

20000 ppm:
Diarrhoea in both sexes (10/10 and 9/10 in males and females,

respectively), blood in urine (10.5 and 3 times higher in males and
females, respectively, compared to the control), decreased body
weight gain in both sexes at day 50 and 85 (-51% and -85% in
males; -71% and -54% in females), decreased absolute and relative
adrenal weights in males (-26% and -21%), increased absolute and
relative spleen weight in females (+18% and +24%).

NOAEL: 6000 ppm
LOAEL: 20000 ppm

CA 5.3.2/005
CA 5.3.2/006
CA 5.3.2/007

011-0001 (1993)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Rat, Wistar, 10/dose/sex

Deviations:

The following organs were not noted in the
gross pathology and histopathological
evaluation; aorta, cervix, epididymides,
mammary gland, peripheral nerve, prostate,
skeletal muscle and bone, skin, spinal cord,
thymus, vagina. The following organs were
not weighed: testes, epididymides, prostate
and seminal vesicles with coagulating
glands, thymus, heart, brain, and spleen.
Thyroid hormone levels (i.e., T4, T3, and
TSH) were not measured. No
ophthalmological examination and urinary
analysis were conducted. Vaginal smears
not taken. Sensory reactivity to different
stimuli was not evaluated. The rationale for
dose selection was not provided.

Acceptable but with restrictions

Glyphosate technical, Batch FSG 03090
H/05 March 1990, purity 96.8%

90-day repeated dietary oral dose

Dose levels: 0, 200, 2000, or 20000 ppm
(equivalent to 0, 14.0, 147.3, or 1358.6
mg/kg bw/day for males and 0, 18.6, 195.7,
or 2012.4 mg/kg bw/day for females)

200 and 2000 ppm:
No adverse effects observed.

20000 ppm:
Decreased body weight in females (up to -13% (week 10)),

increased alkaline phosphatase in males (+50%) and increased
blood glucose in females (+24%).

NOAEL: 2000 ppm
LOAEL: 20000 ppm

CA 5.3.2/008
CA 5.3.2/009
CA 5.3.2/010

J882.90 OR
(1992)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Rat, Sprague-Dawley, 10/dose/sex

Deviations:

Haematology was performed without
determining reticulocyte count; clinical
chemistry was performed without
determining HDL, LDL, T4, T3 and TSH,;
organ weights of the thyroid gland was not
determined; histopathology was performed
without bone/bone marrow, cervix,
coagulating glands, spinal cord and vagina.
Vaginal smears not taken. Sensory
reactivity to different stimuli was not
evaluated. Deviations from the current
version of OECD 408 (2018) mainly due to
older version of the OECD test guideline
408.

Acceptable

Glyphosate technical, Batch 206-Jak-25-1,
purity 98.6%

13-week repeated dietary oral dose

Dose levels: 0, 30, 300 or 1000 mg/kg
bw/day.

30 ma/kg bwi/day:

The increased incidence of parotid cellular alteration was
statistically significant, but only for females. The incidence was
70% in males (compared to 30% in control) and 80% in females
(compared to 20% in control) and the severity grade of findings was
minor (mostly very mild).

300 mg/kg bw/day:

Statistically significant increased incidence of parotid cellular
alteration was observed in both sexes. The incidence was the same
as for the high dose animals, but the severity grade was lower when
compared to the high dose group. At 300 mg/kg bw/day the severity
grade of finding in animals was very mild to mild (except for a
single male animal which showed moderate cellular alteration).

1000 mg/kg bw/day:

Increased blood glucose in females (+11%), decreased urinary pH
in both sexes (-12%), statistically significant increased incidence of
parotid cellular alterations in the salivary gland of both sexes at
1000 mg/kg bw/day. The finding was described by study author as
deep basophilic staining and enlargement of cytoplasm. The
incidence of this finding was 100% for males (compared to 30% in
control) and 90% for females (compared to 20% in control). The
severity grade of finding was minimal to severe in males, and
minimal to moderate in females.

LOAEL.: 30 mg/kg bw/day
NOAEL: < 30 mg/kg bw/day

CA5.3.2/011

7136 (1991)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Rat, CD, 10/dose/sex

Deviations:

No sensory reactivity was examined,;
haematology was performed without
determining reticulocyte count; clinical
chemistry was performed without
determining cholesterol, HDL, LDL, blood
urea nitrogen, T4, T3 and TSH; organ
weights of the brain, epididymides, heart,
ovaries, pituitary gland, prostate (seminal
vesicles and coagulating glands), spleen,
thyroid gland, thymus and the uterus were
not determined; histopathology was
performed without coagulating glands and
vagina. No rationale for target dose
selection is provided. Deviations from the
current version of OECD 408 (2018) mainly
due to an older version of the OECD test
guideline 408. Uncertainties regarding the
exact achieved dose levels in the study.

Unacceptable

Glyphosate technical, Batch 0190 A, purity
98.1%

90-day repeated dietary oral dose

Dose levels: 0, 2000, 5000 and 7500 ppm
(equivalent to 0, 129.1, 320.7 or 482.1
mg/kg bw/day for males and 0, 174.3,
441.6 or 647.3 mg/kg bw/day for females)

2000 and 5000 ppm:
No adverse effects observed.

7500 ppm:
Decreased food consumption in males and females, increased blood

glucose in males.

No NOAEL proposed as study is not considered acceptable.

CA5.3.2/012

900914

(1990)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP

Rat, CD, 10/dose/sex in low, intermediate
low, intermediate high and high dose group,
20/sex in the control group

Deviations:

Haematology was performed without
determining reticulocyte count; clinical
chemistry was performed without
determining cholesterol, HDL, LDL, T4, T3
and TSH. Organ weight of the brain,
epididymides, heart, ovaries, prostate with
seminal vesicles, spleen, thyroid, thymus,
pituitary gland and uterus was not
determined; histopathology was performed
without bone/bone marrow, coagulating
glands, gross lesions, lymph nodes, male
mammary glands, seminal vesicles and
vagina. No rationale for target dose
selection is provided. Deviations from the
current version of OECD 408 (2018) mainly
due to an older version of the OECD test
guideline 408 (1981).

Acceptable but with restrictions

Glyphosate technical, Batch L1656, purity
97.1%

90-day repeated dietary oral dose
Dose levels: 0, 2000, 3000, 5000, or 7500

ppm (equivalent to 0, 100, 150, 250 or 375
mg/kg bw/day for males and females)

All dose levels:
No adverse effects observed.

NOAEL: 7500 ppm (highest dose tested)

CA 5.3.2/013

591002 (1989)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Rat, Sprague-Dawley, 12/dose/sex

Deviations:

Clinical signs were not recorded daily; no
sensory reactivity was examined;
haematology was performed without
determining prothrombin time; clinical
chemistry was performed without
determining HDL, LDL, T4, T3 and TSH,;
organ weights of the adrenals, brain, heart,
ovaries, pituitary gland, prostate (seminal
vesicles and coagulating glands), spleen,
thyroid gland, thymus and the uterus were
not determined; histopathology was
performed without coagulating glands and
vagina. Deviations from the current version
of OECD 408 (2018) mainly due to an older
version of the OECD test guideline 408.

Acceptable

Glyphosate, Batch Lot XLG 161, purity
95.21%

90-day repeated dietary oral dose

Dose levels: achieved dose levels of 0, 950,
4600 and 19000 ppm (equivalent to 0, 63,
317 or 1267 mg/kg bw/day for males and
0, 84, 404 or 1623 mg/kg bw/day for
females)

All dose levels:
No adverse effects observed.

NOAEL: 19000 ppm (highest dose tested)

CA 5.3.2/014

7375 (1987)
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Glyphosate Volume 1 - Level 2

Oral exposure — 90-day mouse
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Mouse, SPF ICR (Crj:CD-1), 12/dose/sex

Deviations:

Reticulocytes not counted, clotting not
evaluated, total cholesterol but not HDL and
LDL measured, urea not measured, no
blood hormones (T3, T4 and TSH)
measured; organ weights limited to brain,
liver, kidneys, testes, adrenals and caecum;
vaginal smears not taken; sensory reactivity
to different stimuli was not evaluated.
Deviations from the current version of
OECD 408 (2018) mainly due to an older
version of the OECD test guideline 408.
Further, it should be noted that the highest
dose tested (~6000-7000 mg/kg bwi/day) is
far above the limit dose of 1000 mg/kg
bwi/day according to OECD 408.

Acceptable

HR-001 (glyphosate technical),
Batch T-941209, purity 97.56%

90-day repeated dietary oral dose

Dose levels: 0, 5000, 10000 or 50000 ppm
(equivalent to 0, 600.2, 1221 or 6295
mg/kg bw/day for males and 0, 765.0, 1486
or 7435 mg/kg bw/day for females).

5000 and 10000 ppm:
No adverse effects observed

50000 ppm:
Decreased food consumption in first week in males (-28%),

increased alkaline phosphatase in both sexes (+84% in males, +50%
in females), increased blood phosphorus in females (+28%),
increased creatinine phosphokinase in females (~9.4 times higher),
decreased urinary pH (not considered adverse), distension of the
caecum (12/12 and 10/12 in males and females; 0/12 in males and
females from the control group) and increased absolute/relative
caecum weight in both sexes (+138/163% in males and +87/95% in
females), and an increased incidence of cystitis in the urinary
bladder in males (4/12 cf. 0/12 in control group).

NOAEL: 10000 ppm
LOAEL: 50000 ppm

CA 5.3.2/017

I 94-0136
(1995)
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Glyphosate

Volume 1 - Level 2

OECD 408 (1981)
GLP
Mouse, CD-1, 10/dose/sex

Deviations:

Ophthalmoscopy and detailed clinical
observations were not performed prior to
dosing. Sensory reactivity to stimuli was not
performed towards the end of exposure
period. Reticulocyte count, platelet count
and a measure of blood clotting
time/potential was not measured during the
haematological examinations. Clinical
biochemistry determination did not include
the following parameters: HDL, LDL and
urea. Serum total T4, T3 and TSH were not
measured at study termination. At necropsy,
the oestrus cycle of all females was not
determined. Organ weight of the thyroid
gland was not determined; histopathology
was performed without bone/bone marrow,
cervix, coagulating glands, spinal cord and
vagina. Deviations from the current version
of OECD 408 (2018) mainly due to an older
version of the OECD test guideline 408.
Further, it should be noted that the highest
dose tested (~4500 mg/kg bw/day) is far
above the limit dose of 1000 mg/kg bw/day
according to OECD 408.

Acceptable but with restrictions

Glyphosate, Batch 161-JRJ-131-2 (purity
99.5%) and 003-89-A (purity 98.0%)

13-week repeated dietary oral dose

Dose levels: 0, 200, 1000 or 4500 mg/kg
bw/day.

All dose levels:

No adverse effects observed. However, evaluation of clinical
chemistry parameters was of limited value since a number of
parameters could not be analysed or only be performed on a low
number of animals due to low sample volumes.

NOAEL: 4500 mg/kg bw/day (of limited value)

CA 5.3.2/018

7024 (1991)
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Glyphosate

Volume 1 - Level 2

Similar to OECD 408 (1981)
Non-GLP (pre-GLP)

Mouse, CD-1, 15/dose/sex (10/dose/sex for
histopathology)

Deviations:

No sensory reactivity was investigated; no
ophthalmoscopy was performed; no
haematology or clinical chemistry was
performed; organ weights of the adrenals,
epididymides, prostate and seminal vesicles
and coagulating glands, pituitary gland,
thyroid, thymus and uterus were not
determined; histopathology was performed
without aorta, coagulating glands,
mammary glands, seminal vesicles, skin,
trachea and vagina.

Acceptable but with restrictions

Glyphosate, batch XHJ-64, purity 98.7%
13-week repeated dietary oral dose

Dose levels: 0, 5000, 10000 or 50000 ppm
(equivalent to 0, 944.1, 1867.2 or

9707.0 mg/kg bw/day for males and 0,
1527.7,2734.7 or 14858.2 mg/kg bw/day
for females)

5000 and 10000 ppm:
No adverse effects.

50000 ppm:
Decreased body weight (up to -10% in both sexes) and body weight

gain (week 0-13: -24% in males and -18% in females; not
significant).

NOAEL: 10000 ppm
LOAEL: 50000 ppm

NOAEL and LOAEL of limited value as no haematology or clinical
chemistry investigations was performed.

CA 5.3.2/019

77-2111 (1979)

Oral exposure — 90-day / 1-year dog

149




Glyphosate

Volume 1 - Level 2

OECD 409 (1998)
GLP
Dog, Beagle, 4/dose/sex

Acceptable, no deviations

Glyphosate technical, Batch HO5SH016A
purity 95.7%

13-week repeated oral dose, gelatine
capsule

Dose levels: 0, 30, 300 or 1000 mg/kg
bw/day

30 and 300 mg/kg bwi/day:
No adverse effects

1000 ma/kg bw/day:

Clinical signs (liquid/soft faeces, dehydration, vomiting; incidence
varying between one animal and all animals);

early sacrifice of two moribund animals and termination of high
dose groups after 11 weeks for humane reason;

decreased final body weight (-22% in males and -19% in females
after 11 weeks), decreased body weight gain in males (+0.5 kg vs.
+2.3 kg in controls), body weight loss in females (-0.5 kg vs +1.0
kg in controls);

reduced food consumption in both sexes (25-75% reduced);
clinical chemistry alterations (between -17% and +321% regarding
blood chemistry and depending on the effect, see Volume 3) and
urine parameters alterations (decrease in mean specific gravity in
1/3 males and 3/3 females;

increase in mean urinary volume accompanied by less marked
colour of urine in 3/3 females),

prostate atrophy (2/3 males vs 0/4 in the control group) and uterus
atrophy (3/3 females vs. 0/4 in the control group);

histological lesions in many organs (such as kidney liver, bone
marrow).

NOAEL: 300 mg/kg bw/day
LOAEL: 1000 mg/kg bw/day

CA 5.3.2/020

29646 g (2007)
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Glyphosate

Volume 1 - Level 2

Heart, thymus, spleen and uterus were not
weighed; microscopic examination of spinal
cord was performed only at lumbar level.
Deviations from the current version of
OECD 409 (1998) are mainly due to an
older version of the OECD test guideline
409.

Acceptable

Dose levels: 0, 2000, 10000 or 50000 ppm
(equivalent to 0, 68, 323 or 1680 mg/kg
bw/day for males and 0, 68, 334 or 1750
mg/kg bw/day for females)

males (-4% to -7%).

NOAEL: 10000 ppm
LOAEL: 50000 ppm

OECD 409 (1981) Glyphosate technical, Batch (expiry dates) | 200 and 2000 ppm: CA5.3.2/021
01.12.1997 & 01.06.1997, purity No adverse effects CA 5.3.2/022
GLP > 95% CA 5.3.2/023
10000 ppm: CA 5.3.2/024
Dog, Beagle, 13-week repeated dietary oral dose Decreased food consumption in week 2 in both sexes (-47% in
4/dose/sex males and -37% in females), increased GGT (+171% in males and
Dose levels: 0, 200, 2000 or 10000 ppm +91% in females after 45 days), alkaline phosphatase (+129% in 1816 (1999)
Deviations: (equivalent to 5.2, 54.2 or 252.4 mg/kg males after 45 days), and bilirubin (+98% in males and +79% in
Detailed clinical observations only bwi/day in males and 5.4, 52.8 and 252.7 females after 90 days).
performed monthly, not weekly. Urinalysis | mg/kg bw/day in females)
only performed at study termination.
Several organ weights missing: NOAEL: 2000 ppm
epididymides, ovaries, uterus, thymus, LOAEL.: 10000 ppm
spleen, brain, heart; several organs were not
sampled: gross lesions, spinal cord, eyes
with optic nerve, trachea, skin, mammary
gland, prostate or other accessory sex
organs. Deviations from the current version
of OECD 409 (1998) mainly due an older
version of the OECD test guideline 4009.
Acceptable
OECD 409 (1981) Glyphosate acid, Batch D4490/1, P18, 2000 ppm and 10000 ppm: CA 5.3.2/025
purity No adverse effects. CA 5.3.2/026
GLP 99.1%
50000 ppm:
Dog, Beagle, 13-week repeated dietary oral dose Decreased body weight gain in males (between -18% and -35%) /P/1802
4/dose/sex and females (between -8% and -41%), decreased plasma calcium in | (1996)
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Glyphosate

Volume 1 - Level 2

OECD 409 (1981)
GLP

Dog, Beagle,
4/dose/sex

Deviations:

Reticulocytes not counted, clotting not
evaluated; blood chloride, sodium and
potassium not measured; uterus and thymus
not weighed. Deviations from the current
version of OECD 409 (1998) mainly due to
an older version of the OECD test guideline
409.

Acceptable

HR-001 (glyphosate technical), Batch T-
950308, purity
94.61%

13-week repeated dietary oral dose

Dose levels: 0, 1600, 8000 or 40000 ppm

(equivalent to 0, 39.7, 198 or 1015 mg/kg

bwi/day for males and 0, 39.8, 201 or 1014
mg/kg bw/day for females)

1600, 8000 or 40000 ppm:

No adverse effects.

NOAEL: 40000 ppm (highest dose tested)

CA 5.3.2/027

I 94-0158
(1996)
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Glyphosate

Volume 1 - Level 2

OECD 409 (1981)
GLP

Dog, Beagle,
6/dose/sex

Deviations:

Blood chloride and urine volume were not
measured, unclear if a middle section of the
spinal cord was observed microscopically.
Deviations from the current version of
OECD 409 (1998) mainly due to an older
version of the OECD test guideline 409.

Acceptable

MON 0139 (Isopropylamine salt of
glyphosate); LUTR-12011 (MON 0139);
purity 62.49%

Six months, oral administration by gelatin
capsule at daily doses of 0, 10, 60 or 300
mg/kg bw/day

10 and 60 mg/kg bw/day:
No adverse effects

300 mg/kg bw/day:
Decreased body weight in males (-13%)

NOAEL: 60 mg/kg bw/day
LOAEL.: 300 mg/kg bw/day

CA 5.3.2/029

810166 (1983)
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Glyphosate

Volume 1 - Level 2

Deviations:

Blood clotting time parameters not
evaluated; epididymis and uterus weights
not reported. Deviations from the current
versions of OECD 409 (1998) and OECD
452 (2018) are mainly due older versions of
the OECD test guidelines.

Acceptable

Dose levels: 0, 1600, 8000 or 50000 ppm

(equivalent to 0, 34.1, 182 or 1203 mg/kg
bw/day for males and 0, 37.1, 184 or 1259
mg/kg bw/day for females)

Loose stool in males and females (3/4 males, 4/4 females).
Decreased body weight gain in males (-19%) and females (-35%),
decreased final body weight in females (-11%).

Lower urinary pH in both sexes (not considered adverse)

Slight anaemia in females (-14%, -14%, and -18% in Ht, Hb, and
RBC count).

Changes in blood electrolytes in females (up to -28% in inorganic
phosphorus).

Increased frequency of slight focal pneumonia in females (1/4, 1/4,
1/4, and 4/4 at 0, 1600, 8000, and 50000 ppm).

In addition, a higher thyroid weight was noted in males (+36%),
accompanied by c-cell hyperplasia in the thyroid.

NOAEL: 8000 ppm
LOAEL: 50000 ppm

OECD 452 (1981) Glyphosate technical, Batch HO5H016A, |30 and 125 mg/kg bw/day: CA 5.3.2/031
purity 95.7% No adverse findings
GLP
1-year repeated oral dose, gelatine capsule | 500 mg/kg bw/day: 29647 (2007)
Acceptable, no deviations Decreased body weight gain in males (-29%)
Dose levels: 0, 30, 125 or 500 mg/kg
Dog, Beagle, 4/dose/sex bw/day
NOAEL: 125 mg/kg bw/day
LOAEL.: 500 mg/kg bw/day
OECD 452 (1981) and OECD 409 (1981) HR-001 (glyphosate technical), Batch T- 1600 and 8000 ppm: CA 5.3.2/032
940308, purity No adverse findings.
GLP 94.61%
I 94-0157
Dog, Beagle, 4/dose/sex 52-week repeated dietary oral dose 50000 ppm: (1997)
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Glyphosate

Volume 1 - Level 2

GLP
Dog, Beagle, 4/dose/sex

Deviations:

Activated partial thromboplastin time not
measured. Clinical signs poorly reported in
the report. Deviations from the current
versions of OECD 409 (1998) and OECD
452 (2018) mainly due to older versions of
the OECD test guidelines.

Acceptable

Jak-25-1, purity: 98.6%; 206-Jak-59-5,
purity: 99.5% and 229-Jak-5-1, purity:
98.9%)

1-year repeated oral dose, gelatine capsule

Dose levels: 0, 30, 300 or 1000 mg/kg
bw/day

No adverse findings

1000 ma/kg bw/day:

Changes in faecal consistency (incidence not provided in the study
report)

Decreased body weight gain in males (-25%) and females (-19%)

NOAEL: 300 mg/kg bw/day
LOAEL: 1000 mg/kg bw/day

OECD 452 (1981) and OECD 409 (1981) Glyphosate acid, batch P24, purity reported | 3000 and 15000 ppm: CA 5.3.2/033
as 95.6% No adverse findings. CA5.3.2/034
GLP
52-week repeated dietary oral dose 30000 ppm:
Acceptable, no deviations Decreased body weight in females (-10%) /P/5079
Dose levels: 0, 3000, 15000 or 30000 ppm (1996)
Dog, Beagle, 4/dose/sex glyphosate acid (equivalent to 0, 90.9, NOAEL: 15000 ppm
440.3 or 906.5 mg/kg bw/day for males LOAEL: 30000 ppm
and 0, 92.1, 447.8 or 926.2 mg/kg bw/day
for females)
OECD 452 (1981) and OECD 409 (1981) Glyphosate technical, three batches (206- | 30 and 300 mg/kg bw/day: CA 5.3.2/035

7502 (1990)
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Glyphosate

Volume 1 - Level 2

OECD 452 (1981)
GLP
Dog, Beagle, 6/dose/sex

Deviations:

Urine volume not measured, spleen and
uterus not weighed, unclear of number and
location of brain sections observed
microscopically. Deviations from the
current version of OECD 452 (2018) are
mainly due to an older version of the
OECD test guideline 452.

Acceptable

Glyphosate, NBP 2472136, purity 96.17%
1-year repeated oral dose, gelatine capsule

Dose levels: 0, 20, 100 or 500 mg/kg
bw/day

20. 100 and 500 mg/kg bw/day:
No adverse findings.

NOAEL: 500 mg/kg bw/day (highest dose tested)

CA 5.3.2/036

I -4965 (1985)

For other sub-chronic oral repeated dose toxicity studies refer to sections 2.6.6 (reproductive and developmental toxicity) and 2.6.7 (neurotoxicity).

Dermal exposure
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Glyphosate

Volume 1 - Level 2

GLP
Rat, Sprague-Dawley, 5/dose/sex

Deviations:

Mean weight of the female rats were slightly
lighter than requested (195 g instead of 200
— 300 g), organ weights of the adrenals were
not determined.

Acceptable

101.5%
Vehicle: diethylphthalate

21-day dermal toxicity study, 6h exposure,
five times per week

Dose levels:
0 and 1000 mg/kg bw/day (limit test)

No systemic effects.
Mild skin irritation (3/5 males and 5/5 females).

NOAELsystemic: 1000 mg/kg bw/day (highest dose tested)
NOAEL cai: < 1000 mg/kg bw/day
LOAEL ocai: 1000 mg/kg bw/day

OECD 410 (1981) Glyphosate acid, batch P24, purity 95.6% | 250, 500 and 1000 ma/kg bw/day: CA 5.3.3/001
No adverse findings. CA 5.3.3/002
GLP Vehicle: deionised water
NOAEL qcal and systemic: 1000 mg/kg bw/day (highest dose tested)
Rat, Wistar-derived, 5/dose/sex 21-day dermal toxicity study, 6h exposure, I /P/4985
five times per week (1996)
Acceptable, no deviations
Dose levels: 0, 250, 500 or 1000 mg/kg
bw/day
OECD 410 (1981) Glyphosate, batch 229-Jak-142-6, purity 1000 mg/kg bw/day: CA 5.3.3/003

7839 (1993)

OECD 410 (1981)
GLP
Rabbit, New Zealand White, 5/dose/sex

Acceptable, no deviations

Glyphosate, batch 39730494, purity 99.6%
Vehicle: water (50% w/v solution)

28-day dermal toxicity study, 6h exposure,
five times per week

Dose levels: 0, 500, 1000 or 2000 mg/kg
bw/day

500, 1000 and 2000 mg/kg bw/day:

No adverse systemic findings.

Slight skin irritation in 1/5 top-dose males and 1/5 low-dose
females.

NOAELsystemic: 2000 mg/kg bw/day (highest dose tested)
NOAEL ocai: 1000 mg/kg bw/day

CA 5.3.3/004
CA 5.3.3/005
CA 5.3.3/006

I 214/94
(1994)
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Publications on repeated dose-toxicity via other routes

Public literature study
In vitro investigative study
HepaRG cell culture

Reliable with restrictions (Klimisch score 2)

Glyphosate (purity > 96 %) was purchased
from Sigma-Aldrich

Test concentrations: 0.06, 6 and 600 uM

No positive controls

Aim of the study was to investigate the effect of glyphosate on the
transcriptome and metabolome profile of differentiated HepaRG
cells.

Glyphosate was found to be only weakly toxic inducing little
change in transcriptome profiles when compared with the other
herbicides tested (quizalofop-p-ethyl, isoxaflutole and mesotrione).
A follow-up metabolomics analysis of HepaRG cells exposed to
glyphosate at 0.06 uM revealed a significant decrease in the levels
of long chain fatty acids and polyunsaturated fatty acids. At the
higher glyphosate concentrations of 6 and 600 puM, lower lipid
levels were also observed but these did not reach statistical
significance.

While the study gives some indication of a slight potential effect of
glyphosate on transcriptome profile alterations in HepaRG human
liver cells in vitro, it does not provide information on a potential
adverse effect in vivo. Therefore, the study is considered to provide
no information that will directly impact the risk assessment of
glyphosate.

CA 5.3.3/010

Mesnage, R. et al.,
2018 (refer to CA
5.3.3/010)

159




Glyphosate

Volume 1 - Level 2

Public literature study
in vivo investigative study

Female mice;
C57BL/6 background wild type and TLR4-
/- mice

BALB/c background wild type and IL-13-/-
mice

Unacceptable (experiments with farm air) /
Acceptable but with restrictions (Klimisch
score 2) for other parts of the study

Animals were intranasally exposed to filter
extracts from ‘farm air’ samples obtained
during and after field spraying with
glyphosate and/or to reagent-grade
glyphosate at 100 ng, 1 pg or 100 ug

The method for the collection and analysis
of the farm air samples was not validated.

Glyphosate-rich farm air samples as well as glyphosate alone were
found to induce pulmonary IL-13-dependent inflammation and
promote Th2 type cytokines.

However, no negative control was included (i.e. farm air without
glyphosate), therefore the effects found with glyphosate-rich farm
air cannot be attributed to glyphosate alone.

Glyphosate exposure at 1 pg or 100 pg resulted in increased total
cell count, eosinophils, neutrophils, and IgG1 and 1gG2a levels in
treated mice compared to controls. No effect was seen at 100 ng.
The inflammation was confirmed by histological examination.

Serum levels of MCPT-1 were higher after glyphosate treatment at
1 pg and comparable to OV A-treated mice, indicating increased
mast cell degranulation. Further, IL-33 and TSLP were increased in
the respiratory epithelium of glyphosate-treated mice.

It should be noted that the air samples and glyphosate were
delivered (in 30 ml) to the nose of anesthetized mice in order to
aspirate the solution. It is, however, unclear how aspiration relates
to exposure to glyphosate by inhalation.

CA5.3.3/011

Kumar et al., 2014
(refer to CA
5.3.3/011)
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Table 47:  Summary table of human data on repeated dose toxicity STOT-RE (specific target organ toxicity-
repeated exposure)

Type of | Test Route of exposure Observations Reference
data/report | substance |Relevant information about the

study (as applicable)
No human data available.

Table 48:  Summary table of other studies relevant for repeated dose toxicity STOT-RE (specific target organ
toxicity-repeated exposure)

Type of | Test Relevant Observations Reference
study/data |substance |information
about the study
(as applicable)

No specific data available.

2.6.3.1.1 Short summary and overall relevance of the provided information on specific target organ
toxicity — repeated exposure (short-term and long-term toxicity)

28-day oral studies

A 28-day dietary repeated dose toxicity study was performed in Wistar rats (report number [Jjjj-881.28 DDR, 1991).
The study was performed according to OECD 407 (1981) and conducted under GLP. The study was considered
acceptable but with restrictions as there were indications of lung infections among both control and treated animals.
Four groups of five male and five females were administered technical glyphosate (FSG 03090 H/05 March 1990 /
Batch No. 60, purity 96.8%) for 28 days via the diet at concentrations of 0, 200, 2000, or 20000 ppm (equivalent to
0, 17.6, 178.5, 1894.9 or 1987.5 mg/kg bw/day in males and 21.6, 223.3, 2250.8 or 2129.7 mg/kg/day in females).
There was no mortality in any of the study groups during treatment. In general, there were no clinical signs of
toxicity observed in any of the treatment groups. However, there were a few incidences of urinary incontinence in
the mid- and high-dose groups. There were no notable intergroup differences in body weights, food consumption,
or haematological parameters. With regards to clinical chemistry parameters, there was a statistically significant
increase in the activity of glutamic pyruvic transaminase (SGPT/ALAT) at the high-dose level, however, this was
not considered adverse as levels were increased by 40-45% compared with controls, which is below the cut-off of
50% as proposed by JMPR as a starting point of adversity. There were no notable intergroup differences in organ
weights. No gross pathology or histopathology findings attributed to administration of glyphosate were recorded.
The NOAEL of the study was 20000 ppm (1895 mg/kg bw/day in males and 2251 mg/kg bw/day in females), the
highest dose tested.

A second 28-day dietary repeated dose study was performed in Sprague-Dawley rats (report number 5626,
1991). The study was performed according to OECD 407 (1981) and conducted under GLP. The study was
considered acceptable but with restrictions due to several deviations as amongst others only liver, kidneys, adrenals,
testes, epididymides were weighed and histopathology was limited to liver, heart, kidneys, spleen and adrenals. In
addition, the limit dose of 1000 mg/kg bw/day was exceeded. There was one premature death, an intermediate dose
group male that died during the week 4 blood sampling. This was not considered treatment-related. Effects were
restricted to the top dose and comprised soft stool in males, decreased body weight gain in females, increased
alkaline phosphatase levels in males, increased bilirubin levels in females. Histopathological changes were limited
to nephrocalcinosis in 250, 1000 and 2500 mg/kg bw/day females (grade very mild to mild) which was considered
to be of unclear toxicological relevance. The NOAEL of the study was 1000 mg/kg bw/day based on a decreased
body weight gain in females (-11%), increased alkaline phosphatase in males (+60%) and females (+42%), increased
bilirubin in females (+63%) and soft stool in males (3/5) at the LOAEL of 2500 mg/kg bw/day. These findings
occurred at a dose above the oral guidance value for classification for specific target organ toxicity (repeated
exposure).

A third 28-day dietary study was a dose-range finding study of glyphosate in male and female Sprague-
Dawley rats (report number [Jjjj-8921. 1989). No guideline was reported for this study, however, the study was
generally in compliance with OECD 407 (1981) and was conducted under GLP. The study is considered to be
acceptable but with restrictions as this is designed as a dose-range finding study with limited parameters included.
All dose levels exceeded the 1000 mg/kg bw/day limit dose. Four groups of five male and five female Sprague-
Dawley rats received glyphosate (batch XI.I-203, purity 97.67%) in their diet at target concentrations of 0, 30000,
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40000 or 50000 ppm (equivalent to 0, 1921.1, 2634.1 or 3278.1 mg/kg bw/day for males and 0, 2310.6, 3256.4 or
4150.2 mg/kg bw/day for females) for four weeks. No animals died during the course of the study. Reduced body
weight gains were noted in both sexes at all three dose levels. Food consumption (g/day) was reduced for mid and
high dose males during the first week of the study. The only clinical signs of toxicity were soft stool (at all dose
levels) and/or diarrhoea (predominantly at the high dose). Gross and microscopic pathology examinations revealed
no treatment-related lesions. Based on the results of this 28—day range-finding study, no robust NOAEL can be
derived.

In mice, one 28-day dose range-finding study is available (77-2110, 1978). In this study, glyphosate (XHI-
162, purity 83%) was administered orally via the diet to mice at target dose levels of 0 (control), 100, 300 or 1000
mg/kg bw/day (approximately 80, 235 or 800 mg/kg bw/day actual achieved dose). The study is considered
acceptable but with restrictions as this study is designed as a non-guideline dose-range finding study with very few
parameters included. The study not performed under GLP as it was performed before GLP was introduced. All in-
life data (physical observations, body weight and food consumption) and gross necropsy observations indicated no
adverse effects of glyphosate at any dose level. As the study is considered a dose-range finding study with limited
reporting, no NOAEL has been derived.

In Beagle dogs, a dose-range finding study (5660, 1989) was performed in which glyphosate (161-JRJ-
131-2, purity 99.5%) was administered by gelatin capsules to one male and one female dog for 7 day periods at
escalating dose levels of 100, 300 and 1000 mg/kg bw daily (Part A) and to one dog of each sex for 14 days at 1000
mg/kg bw/day (Part B). The study conducted in compliance with GLP regulations. No adverse effects were observed
in this study, however, the study was not considered acceptable as only one dog/sex was included for the 7-day
escalating dosing regime and for the 14-day repeated dosing, only few parameters were included in the study and
no control animals were used. Therefore, no NOAEL is derived based on this study.

Another dose-range finding study was performed in Beagle dogs (glj-2155, 1982) using either the
isopropylamine salt of glyphosate (LURT-12011 (MON 0139); purity 62.49%) or isopropylamine (purity 99.7%)
in a single or daily dose for 5 days. The study was not performed under GLP (performed before GLP was
introduced). This study was considered as acceptable but with restrictions (as a dose range finding study) as this
study is designed as a non-guideline dose-range finding study with few animals and limited parameters investigated.
Dosing was by gavage or gelatine capsules with varying regimens of fasting and feeding before and after dosing to
try to control emesis. Dosages of the isopropylamine salt of glyphosate ranged from 312.5 to 2500 mg/kg bw/day
in single doses or daily doses for 5 days. No animals died during the study. Mild body weight loss and reduced food
consumption occurred on and shortly after treatment days at all dose levels. Further, diarrhoea was seen at all dose
levels and emesis at all but the lowest dose. Two dose levels of isopropylamine were given: 72 mg/kg bw as a single
treatment to a pair of dogs, and 19.43 mg/kg bw/day for five days to a single dog. Emesis, bloody emesis and loose
stools were observed. Isopropylamine treatment resulted in severe oedema, haemorrhage, and necrosis of the rugae
in the stomachs of the higher dose level dogs (these dogs were sacrificed in extremis on humane grounds 30 minutes
after dosing). Mucosal erosions of the stomach and oesophagus were observed in the lower isopropylamine dose
level dog. A NOAEL for the isopropylamine salt of glyphosate was not established.

Gao et al. (2019) investigated the effects of glyphosate on renal proximal tubule cell in vitro and in vivo.
This is a non-GLP and non-guideline public literature study. The in vivo part of the study is considered as reliable
with restrictions, as this was an investigative study which only included observation of body weight, liver and kidney
weight, kidney histology and several other kidney parameters. The in vitro part is also considered as acceptable but
with restrictions. In the in vitro part of the study, glyphosate (as monoisopropylamine salt solution (40% wi/w in
water)) was found to reduce cell viability, to increase the incidence of apoptotic cells with an increase in the
expression of apoptosis-related proteins, to increase of oxidative stress in a concentration-related manner, to increase
of the expression of the NMDA receptor and to increase Ca2+ influx. In the in vivo part of the study, kidney
histopathology revealed the exfoliation of renal tubular cells in the animals treated with glyphosate at 400 mg/kg
bw/day during 28 days. Also, upregulation of apoptosis and NMDAR1 exposure in the proximal tubule epithelium
and an imbalance of oxidant/antioxidant balance were observed. Further, a transient increase in urine albumin was
observed after 7 and 14 days of treatment (1.8- to 2.0-fold increase compared with controls) and urinary B2-
microglobulin levels were statistically significantly increased after 7, 21 and 28 days of treatment (1.7- to 3.5-fold
increase compared with controls). Based on this mechanistical study, the authors postulated that glyphosate could
affect renal tubule epithelial cells via the NMDAR1/[Ca2+]i/ROS pathway.

Tang etal. (2017) investigated the effects of glyphosate on rats’ liver function and induction of pathological
changes in ion levels and oxidative stress in hepatic tissue. Sprague-Dawley rats were treated orally by gavage with
0, 5, 50, or 500 mg/kg body weight of the glyphosate (purity not reported) daily for 35 days. This public literature
study was not performed under GLP and was considered supportive as the purity of the test substance was not

162



Glyphosate Volume 1 - Level 2

provided, only 8 instead of 10 animals were treated per dose group and only males were treated. Adverse effected
were noted at 50 and 500 mg/kg bw/day and comprised reduced body weight gain at both dose levels, decreased
absolute and relative spleen weight at 500 mg/kg bw/day. Further, signs of oxidative stress, upregulation of liver
inflammatory genes and upregulation of genes related to lipid metabolism were noted at 50 mg/kg bw and above,
but effects were mainly slight and/or clinical relevance of these findings is lacking. As the study is not considered
acceptable, no NOAEL has been derived.

90-day oral studies in rats

In the first study (report number ll/P/1599, 1996) groups of twelve male and twelve female Wistar-derived rats
were fed diets containing 0 (control), 1000, 5000 or 20000 ppm glyphosate acid (batch P15, purity 97.4%) for 90
consecutive days (equivalent to 0, 81.33, 413.5, or 1612 mg/kg bw/day in males and 0, 90.42, 446.9 or 1821 mg/kg
bw/day in females). The study was considered acceptable and was in compliance with GLP and with OECD 408
(1998). The were some minor deviations which were mainly due to the fact that the study was aligned to an older
version of OECD TG 408. At the low and mid dose (1000 and 5000 ppm, respectively), no adverse effects were
observed. At the top dose of 20000 ppm, considered the LOAEL, body weight gain was reduced in males (-11%)
and alkaline phosphatase levels were increased in both males (+45%) and females (+54%). The NOAEL of this
study is 5000 ppm glyphosate acid (equivalent to 413.5 mg/kg bw/day for males and 446.9 mg/kg bw/day for
females).

In the second study (report number 434/016, 1996), glyphosate technical (batch H95D 161 A, purity 95.3%)
was administered to four groups, each of ten male and ten female Sprague Dawley (CD) strain rats, for ninety
consecutive days, at dietary concentrations of 0 (control), 1000, 20000 or 50000 ppm (equivalent to 79, 730 or 3706
mg/kg bw/day for males and 90, 844 or 4188 mg/kg bw/day for females). The study was considered acceptable and
was in compliance with GLP and with OECD 408 (1998). The were some minor deviations which were mainly due
to the fact that the study was aligned to an older version of OECD TG 408. In addition, the limit dose of 1000 mg/kg
bw/day was exceeded with top dose levels equivalent to 3706 and 4188 mg/kg bw/day, for males and females,
respectively. At the top dose of 50000 ppm soft faeces and diarrhoea was noted in all animals of both sexes. Also a
decreased body weight was noted in males and females and food consumption was reduced in males only. Further,
relative kidney weight was increased in both sexes. In addition, treatment-related changes were observed in the
caecum which was and enlarged and filled with fluid in all animals of both sexes and atrophy of the caecum
characterised by flattening of the intestinal mucosa in five out of ten rats of both sexes. This atrophy in the caecum
was also seen in one male and two females at the mid dose of 10000 ppm. Due to this finding and the increased
alkaline phosphatase levels in females (+77%), this mid dose level of 10000 ppm is considered the LOAEL. The
NOAEL of the study is 1000 ppm (equivalent to 79 mg/kg bw/day for males, and 90 mg/kg bw/day for females). It
should be noted that this is relatively low compared to NOAELSs of other rat studies, however, this is mainly due to
the large dose spacing in the study (factor 10 between low and mid dose).

The third study (report number ] 94-0138, 1995) describes a 13-week (91 day) sub-chronic oral toxicity
study of glyphosate technical was conducted in Sprague-Dawley (Crj:CD) rats. The test substance glyphosate (HR-
001, batches: 940908-1 (95.68% purity), 941209 (95.0% purity) and T-941209 (97.56% purity)) was administered
to rats of both sexes (12 animals/group/sex) at dose levels of 0, 3000, 10000 or 30000 ppm (equivalent to 0, 168.4,
569 or 1735 mg/kg bw/day for males and 0, 195.2, 637 or 1892 mg/kg bw/day for females) for a period of 13 weeks
(91 days). The study was considered acceptable and was in compliance with GLP and with OECD 408 (1998). The
were some minor deviations which were mainly due to the fact that the study was aligned to an older version of
OECD TG 408. In males, treated at 30000 ppm a decreased body weight was observed. No effects on body weight
were observed in top dose females. In both sexes, food consumption was decreased in the first week at the 30000
ppm dose level in both sexes. In females, blood alkaline phosphatase was increased at the 30000 ppm dose level.
Distention of the caecum was seen in the majority of the males and females at the top dose, which was also reflected
in an increased caecum weight at this dose level. Also at the mid dose, which is considered the LOAEL, 3/12 males
showed distension of the caecum and caecum weight was increased in both males and females (+20/16% in males
and +50/54% in females). The effects on the caecum are considered treatment-related and adverse. Based on these
findings, the NOAEL of the study is 3000 ppm (equivalent to 168.4 and 195.2 mg/kg bw/day for males and females,
respectively).

The fourth study (report number 011-0001, 1993) is a 13-week repeated dose dietary toxicity study in which
groups of ten male and ten female Sprague-Dawley rats were fed diets containing 0 (control), 2000, 6000 or 20000
ppm glyphosate acid (batch 46540992, purity 97.5%; dosages equivalent to 0, 125.2, 371.9 or 1262.1 mg/kg bw/day
for males and 0, 156.3, 481.2 or 1686.5 mg/kg bw/day for females). The study was considered acceptable and was
in compliance with GLP and with OECD 408 (1998). The were some minor deviations which were mainly due to
the fact that the study was aligned to an older version of OECD TG 408. Signs of toxicity were only noted at the
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highest dose of 20000 ppm, which is considered the LOAEL and comprised the occurrence of diarrhoea in both
sexes, (10/10 and 9/10 in males and females, respectively), decreased body weight gain in both sexes at day 50 and
85 (-51% and -85% in males; -71% and -54% in females), decreased absolute and relative adrenal weights in males
(-26% and -21%), increased absolute and relative spleen weight in females (+18% and +24%) and the occurrence
of blood in urine (10.5 and 3 times higher in males and females, respectively, compared to the control). Based on
these findings, the NOAEL of this study is 6000 ppm (equivalent to 371.9 mg/kg bw/day for males and 481.2 mg/kg
bw/day for females).

In the fifth dietary 90-day toxicity study (report number Jjj.882.90 OR, 1992) groups of 10 male and 10
female Wistar rats were administered technical glyphosate (Batch FSG 03090 H/05 March 1990, purity 96.8%) at
concentrations of 0, 200, 2000, or 20000 ppm. These dose levels were equivalent to 0, 14.0, 147.3, or 1358.6 mg/kg
bw/day for males and 0, 18.6, 195.7, or 2012.4 mg/kg bw/day for females, respectively. The study was GLP-
compliant and broadly complies with OECD 408 (1981). The study was however considered acceptable but with
restrictions due to limited histopathology and organ weight reporting. There were also some other minor deviations
which were mainly due to the fact that the study was aligned to an older version of OECD TG 408. The rationale
for dose selection was not provided. There were no treatment-related effects at any dose level with regards to
mortality, clinical signs of toxicity, haematology, organ weight and gross and histopathological findings. At the
highest dose level of 20000 ppm, which is considered the LOAEL, decreased body weight in females (up to -13%
(week 10)), increased alkaline phosphatase in males (+50%) and increased blood glucose in females (+24%) was
observed. Based on these findings, the NOAEL of this study is 2000 ppm glyphosate (corresponding to 147.3 mg/kg
bw/day for males and 195.7 mg/kg bw/day for females). It should be noted that this is relatively low compared to
NOAELSs of other rat studies, however, this is mainly due to the large dose spacing in the study (factor 10 between
low and mid dose).

In the sixth study (report number 7136, 1991), glyphosate technical (batch 206-Jak-25-1, purity 98.6%) was
administered to rats via the diet over a period of 13 weeks. The concentrations of the diet were adjusted weekly to
achieve dose levels of 0, 30, 300 or 1000 mg/kg bw/day. The group size was 10 animals per sex and dose group.
The study was considered acceptable and was in compliance with GLP and with OECD 408 (1998). The were some
minor deviations which were mainly due to the fact that the study was aligned to an older version of OECD TG 408.
There were no mortalities or clinical signs. Body weight, food intake, water consumption, ophthalmoscopy and
haematology were unaffected by treatment. Blood glucose was increased in high dose females. A reduction of
urinary pH was noted in high dose males.

Histopathology revealed a statistically significant increased incidence of parotid cellular alterations in the
salivary gland of both sexes at 1000 mg/kg bw/day. The finding was described by study author as deep basophilic
staining and enlargement of cytoplasm. The incidence of this finding was 100% for males (compared to 30% in
control) and 90% for females (compared to 20% in control). The severity grade of finding was minimal to severe in
males, and minimal to moderate in females.

Also at 300 mg/kg bw/day a statistically significant increased incidence of parotid cellular alteration was
observed in both sexes. The incidence was the same as for the high dose animals, but the severity grade was lower
when compared to the high dose group. At 300 mg/kg bw/day the severity grade of finding in animals was very mild
to mild (except for a single male animal which showed moderate cellular alteration).

At the lowest dose of 30 mg/kg bw/day, which is considered the LOAEL, the increased incidence of parotid
cellular alteration was statistically significant but only for females. The incidence was 70% in males (compared to
30% in control) and 80% in females (compared to 20% in control) and the severity grade of findings was minor
(mostly very mild).

This effect on the salivary gland is considered a treatment-related effect for which human relevance cannot
be excluded (refer to Vol 1 section 2.6.8.2). However, for the interpretation of effects on salivary glands several
aspects are considered in order to decide if the effect is adverse or not. The RMS considers salivary gland weight
changes and histopathology (severity grade and incidence) along with dose-response and statistical significance. A
histopathological finding which is statistically significant is not considered adverse if the severity grade of the
finding is minor and there are no salivary gland weight changes. In the event that there are no data for salivary gland
weights, the effect on histopathology might be considered as potentially adverse in the absence of such data as a
precautionary approach.

In this 90-day study, no increase of salivary gland weights was reported. However, salivary gland weight
was determined for the parotid, submaxillary and sublingual glands together. In this case, the conclusion that no
effect was seen on salivary gland weight might be blurred as three different glands are weighed together whereas
the effect only occurs in one of the glands (parotid mostly, submaxillary in some other studies). As for this study no
data is available on the parotid gland weight, the RMS proposes to set the LOAEL at the lowest dose level of 30
mg/kg bw/day as a precautionary approach although the severity grade of findings observed at this dose level
was minimal (very mild).
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The seventh 90-day oral repeated dose toxicity study (gj-900914, 1990) is a study in which groups of
10 animals per sex were exposed to glyphosate (batch 0190 A, purity 98.1%) at 0 (control), 2000, 5000 and 7500
ppm (equivalent to 0, 129.1, 320.7 or 482.1 mg/kg bw/day for males and 0, 174.3, 441.6 or 647.3 mg/kg bw/day for
females). However, the study was not considered acceptable due to poor homogeneity of some batches of the test
diet and uncertainties regarding the achieved dose levels in the study. Based on the dietary analysis the achieved
concentrations were much lower than the target concentrations, however, these were measured 8-16 weeks after
administration. Therefore, it is unclear which dose level was achieved during the study. Treatment-related and
adverse effects observed during the study were a decreased food consumption in both sexes and an increase in blood
glucose in males at 7500 ppm. However, as the study is not considered acceptable, no NOAEL is proposed by the
RMS.

In the eighth sub-chronic oral repeated dose toxicity study (gg-891002, 1989) male and female rats were
dosed with glyphosate technical (batch L1656, purity 97.1%) over a 90 — 92 day period. The test substance was
administered in the diet at levels of 0, 2000, 3000, 5000, or 7500 ppm (equivalent to 0, 100, 150, 250 or 375 mg/kg
bw/day for males and females). The study was GLP-compliant and broadly complies with OECD 408 (1981). The
study was however considered acceptable but with restrictions due several deviations with comprised limited
haematology, clinical chemistry, organ weighting and histopathology. The deviations from the current version of
OECD 408 (2018) are mainly due to the fact that the study was aligned to an older version of the OECD test guideline
408. No rationale for target dose selection is provided (highest dose lower than recommended 1000 mg/kg bw/day).
There were no treatment-related adverse effects on survival, clinical signs, body weight, haematology, clinical
chemistry and histopathology. Therefore, the NOAEL of this study is > 7500 ppm in the diet (equivalent to 375
mg/kg bw/day in males and females).

In the ninth study (EE-7375 (1987), glyphosate was administered to groups of 12 male and female
Sprague-Dawley rats at target levels of 0, 1000, 5000 or 20000 ppm in the feed (equivalent to actual doses of approx.
0, 63, 317 or 1267 mg/kg bw/day for males and 84, 404 or 1623 mg/kg bw/day for females) for 90-days. The study
was GLP-compliant and broadly complies with OECD 408 (1981). The study was considered acceptable as there
were some minor deviations from the current version of OECD 408 (2018) which are mainly due to the fact that the
study was aligned to an older version of the OECD test guideline 408. There was no evidence of toxicological effects
observed in any parameter examined at any dose level. Therefore, the NOAEL for glyphosate, as administered in
this study, is > 19000 ppm (actual dose; equivalent to 1267 mg/kg bw/day for males and 1623 mg/kg bw/day for
females).

The tenth 90-day oral repeated dose toxicity study (reported in the RAR as CA 5.3.2/015, 1985), in which
Wistar rats were dosed by gavage at 0 (control), 300, 1200 or 2400 mg glyphosate/kg bw/day, was not considered
acceptable due to serious reporting deficiencies, e.g. absence of statistical analysis, report identification and dates
of experimental work were not given, and purity and batch number of the test substance was not reported. The only
effect seen in the study was a decrease in both mean body weight and food consumption in both sexes at termination.
There were no treatment-related effects at the mid and low dose. However, no NOAEL is proposed as the study is
not considered acceptable.

Also the 11 study investigating the sub-chronic oral toxicity of glyphosate in rats (reported in the RAR as
CA 5.3.2/015, 1981) was not considered acceptable due to missing information on the actual concentration of the
test substance in the diet and on the homogeneity and the stability of the test substance. At the lowest dose level of
1000 ppm (with a mean calculated compound intake of 102.0 or 105.4 mg/kg in males and females, respectively),
no adverse effects were observed. At the mid dose of 3000 ppm, a reduced red blood cell count and an increase in
leucocyte and platelet count was observed. At the top dose of 10000 ppm, increased blood glucose in females,
increased alkaline phosphatase, AST and ALT activity in both sexes and increased liver weights in both sexes were
reported. However, as the study was not considered acceptable, no NOAEL is proposed.

NTP study in rats (1992): For the process under Regulation (EC) No 1107/2009, the applicant is requested to
provide the study and an assessment. For the process under the Regulation (EC) No 1272/2008, the applicant
is asked to submit the missing information during the public consultation period.

Overall, most of the above studies demonstrated a low toxicity of glyphosate in different rat strains upon
sub-chronic repeated oral administration. Several studies showed no adverse effects up and above the limit dose of
1000 mg/kg bw/day. Toxicological effects attributed to glyphosate exposure were soft stool, diarrhoea, decreased
body weight gain and food consumption, which might suggest some irritation of the gastrointestinal tract by
glyphosate. Further, a decrease in urinary pH was frequently reported. Other effects reported in rats are increased
liver weight and changes in blood chemistry (increase in alkaline phosphatase, AST and ALT, increase in blood
glucose). At dose levels above the limit dose of 1000 mg/kg bw/day, one study reported increased kidney weights.
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Further, the caecum was identified as a target organ because of certain findings (distention, elevated weight of this
part of the intestines and its contents, mucosal atrophy). At much lower dose levels, one study reported
histopathological changes in the parotid salivary gland which comprised deep basophilic staining and enlargement
of cytoplasm at the lowest dose level (30 mg/kg b/day) and above. The RMS considers this a treatment-related effect
for which human relevance cannot be excluded (refer to Vol 1 section 2.6.8.2). However, for the interpretation of
effects on salivary glands several aspects are considered in order to decide if the effect is adverse or not. The RMS
considers salivary gland weight changes and histopathology (severity grade and incidence) along with dose-response
and statistical significance. A histopathological finding which is statistically significant is not considered adverse if
the severity grade of the finding is minor and there are no salivary gland weight changes. In the event that there are
no data for salivary gland weights, the effect on histopathology might be considered as potentially adverse in the
absence of such data as a precautionary approach. As for this 90-day study no data is available on the parotid
gland weight, the RMS proposes to set the LOAEL at the lowest dose level of 30 mg/kg bw/day as a
precautionary approach although the severity grade of findings observed at this dose level was minimal (very
mild).

90-day oral studies in mice

In the first sub-chronic toxicity study in mice (report number ] 94-0136, 1995), glyphosate (HR-001, batch T-
941209, purity 97.56%) was administered through diet to each dose group of 12 males and 12 females of SPF ICR
mice (Crj:CD-1) at a dose level of 0, 5000, 10000 or 50000 ppm (equivalent to 0, 600.2, 1221 or 6295 mg/kg bw/day
for males and 0, 765.0, 1486 or 7435 mg/kg bw/day for females) for a period of 13 weeks. The study was GLP-
compliant and complies with OECD 408 (1981). The study was considered acceptable as the deviations from the
current version of OECD 408 (2018) are mainly due to the fact that the study was aligned to an older version of the
OECD test guideline. It should be noted however that the highest dose tested (~6000-7000 mg/kg bw/day) is far
above the limit dose of 1000 mg/kg bw/day according to OECD 408. Treatment-related and adverse effects were
only observed at the top dose of 50000 ppm, which is therefore considered the LOAEL. At this dose level, a reduced
food consumption in the first week was observed in males (-28%), increased alkaline phosphatase in both sexes
(+84% in males, +50% in females), increased blood phosphorus in females (+28%), increased creatinine
phosphokinase in females (~9.4 times higher), distension of the caecum (12/12 and 10/12 in males and females;
0/12 in males and females from the control group) and increased absolute and relative caecum weight in both sexes
(+138/163% in males and +87/95% in females), and an increased incidence of cystitis in the urinary bladder in males
(4/12 cf. 0/12 in control group). In addition, a shift towards lower urinary pH was observed in all dose groups
(significant in males, not significant in females), however, this effect was not considered adverse as this is due to
acidic properties of the test substance and is therefore not considered a toxic effect. The effect on caecum distension
in one female and slight caecum weight increases observed at the mid dose were not considered adverse as these
were not accompanied by histopathological changes. The NOAEL of this study is 3000 ppm (equivalent to 1221
mg/kg bw/day for males and 1486 mg/kg bw/day for females).

The second study (report number 7024, 1991) was designed to give toxicity information over 13 weeks on
glyphosate (batch 161-JRJ-131-2 (purity 99.5%) and 003-89-A (purity 98.0%)) administered to CD-1 mice via the
diet at concentrations calculated to achieve dose levels of 0, 200, 1000 or 4500 mg/kg bw/day. The group size was
10 animals per sex and dose group. The study was GLP-compliant and complies with OECD 408 (1981). The
deviations from the current version of OECD 408 (2018) are mainly due to the fact that the study was aligned to an
older version of the OECD test guideline and were considered minor. It should be noted that the highest dose tested
(~4500 mg/kg bw/day) is far above the limit dose of 1000 mg/kg bw/day according to OECD 408. The study was
considered acceptable but with restrictions as only a limited number of samples could be analysed for clinical
chemistry due to low sample volumes. Dosing CD-1 mice via the diet for 13 weeks with up to and including 4500
mg/kg bw/day glyphosate produced no findings which could be directly attributed to administration of the test
material. The NOAEL is 4500 mg/kg bw/day, the highest dose tested. However, it should be noted that evaluation
of clinical chemistry parameters was of limited scientific value only.

In the third sub-chronic mouse study (77-2111, 1979), the test material glyphosate (batch XHJ-64, purity
98.7%) was administered to groups of CD-1 mice at dose levels of 0, 5000, 10000 or 50000 ppm (equivalent to 0,
944.1, 1867.2 or 9707.0 mg/kg bw/day for males and 0, 1527.7, 2734.7 or 14858.2 mg/kg bw/day for females) via
the diet for three months. The study was not performed under GLP as it was performed before GLP was introduced.
The study was performed according to a testing regime similar to OECD 408 (1981). Although the main deficiency
was that haematological and clinical chemistry parameters were not included, overall the study was well performed.
Therefore, this study is considered as acceptable but with restrictions. It should be noted however that the highest
dose tested (~10000-15000 mg/kg bw/day) is far above the limit dose of 1000 mg/kg bw/day according to OECD
408. No treatment-related and adverse effects were observed at the low and mid dose. At the top dose of 50000 ppm,
which is considered the LOAEL, body weight was decreased in both males and females at several time points during
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the study (week 0-13: -24% in males and -18% in females; not significant), which was reflected in a decreased body
weight gain in both sexes (up to -10% in both sexes). There were no other adverse findings at this dose level. The
NOAEL of the study is 10000 ppm (equivalent to 1867.2 and 2734.7 mg/kg bw/day in males and females,
respectively). However, it should be noted that no haematological and clinical chemistry parameters were included
in this study and therefore this NOAEL is of limited value.

NTP study in mice (1992): For the process under Regulation (EC) No 1107/2009, the applicant is requested
to provide the study and an assessment. For the process under the Regulation (EC) No 1272/2008, the
applicant is asked to submit the missing information during the public consultation period.

Toxicity of glyphosate to mice was investigated in a relatively small number of sub-chronic studies. At very high
doses (>6000 mg/kg bwi/day) a reduction in body weight (gain), food consumption and alterations in some
haematological and clinical chemistry parameters with the latter findings pointing to liver toxicity. Gross necropsy
revealed caecum distention that was supported by a higher organ weight but not accompanied by histological lesions.
Cystitis of urinary bladder became histologically apparent in some high dose males. Low urinary pH (most likely
due to acidic properties of the test substance) was noted in all treated male groups, but this was not considered
adverse as this was attributed to the acidity of the test substance. The first study (Report no g 94-0136, 1995) is
considered the only study relevant for “overall” NOAEL setting in mice as the NOAELSs of the other studies were
of limited value due to missing or only partial haematology and clinical chemistry investigation. Therefore the
NOAEL for sub-chronic exposure to glyphosate is considered 600 mg/kg bw/day. However, it should be noted that
in the previous assessment a NOAEL of 500 mg/kg bw/day was proposed based on salivary gland findings in the
NTP study in mice. However, this study has not been submitted (data requirement) and therefore the NOAEL
of 600 mg/kg bw/day should be considered a provisional NOAEL. As already indicated above, for the process
under Regulation (EC) No 1107/2009, the applicant is requested to provide the study and an assessment. For
the process under the Regulation (EC) No 1272/2008, the applicant is asked to submit the missing information
during the public consultation period. It is however noted that the LOAEL is clearly above the guidance values
for classification.

90-day and 1-year oral studies in dogs

In the first study (29646 ] 2007), groups of four Beagle dogs per sex received glyphosate technical (batch
HO5HO16A, purity 95.7%) by daily administration by gelatine capsule at dose levels of 0, 30, 300 or 1000 mg/kg
bwi/day for 11/13 weeks. The duration of the treatment period for the high-dose group was shortened to 11 weeks
for ethical reasons due to marked toxic effects. The study was GLP-compliant and was performed according to
OECD 409 (1998). There were no deviations from the guideline. The study is considered acceptable. In the low-
and mid-dose groups no treatment-related signs were noted. However, at the top dose level of 1000 mg/kg bw/day,
the maximum tolerable dose (MTD) was clearly exceeded. At this dose level which is considered the LOAEL,
clinical signs were observed (liquid/soft faeces, dehydration, vomiting; incidence varying between one animal and
all animals) which led to early sacrifice of two moribund animals and making termination of high dose groups
after 11 weeks necessary. Further, a decreased body weight (-22% in males and -19% in females after 11 weeks),
body weight gain (males: +0.5 kg vs. +2.3 kg in controls and in females: 0.5 kg vs +1.0 kg in controls) and food
consumption was observed in both sexes (25-75% reduced), clinical chemistry (between -17% and +321%
regarding blood chemistry and depending on the effect, see Volume 3) and urine parameters were altered
(decrease in mean specific gravity in 1/3 males and 3/3 females; increase in mean urinary volume accompanied by
less marked colour of urine in 3/3 females), prostate (2/3 males vs 0/4 in the control group) and uterus atrophy
(3/3 females vs. 0/4 in the control group) was seen and histological lesions in many organs (such as kidney liver,
bone marrow) related to the moribund state of the dogs. The NOAEL is set at 300 mg/kg bw/day.

In the second study (1816, 1999), three treated groups of four male and four female Beagle dogs received
glyphosate technical (batch (expiry dates) 01.12.1997 & 01.06.1997, purity > 95%) at dietary dose-levels of 0, 200,
2000 or 10000 ppm (corresponding to 5.2, 54.2 or 252.4 mg/kg bw/day in males and 5.4, 52.8 and 252.7 mg/kg
bw/day in females) for 90 days. The study is a GLP-study and is in compliance with OECD 409 (1981). The study
was considered acceptable as deviations from the current version of OECD 409 (1998) are mainly due to the fact
that the study was aligned to an older version of the OECD test guideline. Deviations were that detailed clinical
observations were only performed monthly, not weekly and urinalysis was only performed at study termination.
Several organ weights were missing: epididymides, ovaries, uterus, thymus, spleen, brain, heart; several organs were
not sampled: gross lesions, spinal cord, eyes with optic nerve, trachea, skin, mammary gland, prostate or other
accessory sex organs. In the low- and mid-dose groups no treatment-related signs were noted. At the top dose of
10000 ppm which is considered the LOAEL, a decreased food consumption was observed in both sexes in the second
week of treatment (-47% in males and -37% in females). Further, increased levels of GGT (+171% in males and
+91% in females after 45 days) and alkaline phosphatase (+129% in males after 45 days) were also observed in
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high-dose animals. In addition, higher levels of total bilirubin were seen at all dose levels (+98% in males and +79%
in females after 90 days), however, as no effects were seen on the liver, only the increased levels at the top dose
were considered adverse as these were accompanied by increased GGT and ALP levels. Based on these findings,
the NOAEL of the study is 2000 ppm (corresponding to 54.2 mg/kg bw/day in males and 52.8 mg/kg bw/day in
females).

In the third sub-chronic oral toxicity study (ggj/P/1802, 1996), glyphosate acid (batch D4490/1, P18,
purity 99.1%) was administered to groups of four male and four female Beagle dogs at dose levels of O (control),
2000, 10000 or 50000 ppm (equivalent to 0, 68, 323 or 1680 mg/kg bw/day for males and 0, 68, 334 or 1750 mg/kg
bw/day for females) a period of 90 days. The study is in compliance with GLP and performed according to OECD
409 (1981). The study was considered acceptable as deviations from the current version of OECD 409 (1998) are
mainly due to the fact that the study was aligned to an older version of the OECD test guideline. Deviations were
missing organ weights (heart, thymus, spleen and uterus) and microscopic examination of spinal cord was performed
only at lumbar level. No adverse effects were reported at the low dose of 2000 ppm. At the top dose of 50000 ppm,
which is considered the LOAEL, an adverse decrease in body weight gain in males (between -18% and -35%) and
females (between -8% and -41%) and a decreased in plasma calcium levels in males (-4% to -7%) was seen. Based
on these finding, the NOAEL of the study is 10000 ppm (equivalent to 323 mg/kg bw/day in males and 334 mg/kg
bw/day in females).

In the fourth sub-chronic oral toxicity study (g 94-0158, 1996), groups of 4 male and 4 female Beagle
dogs were given glyphosate technical (HR-001, batch T-950308, purity 94.61%) by incorporating it into a basal diet
at a level of 0, 1600, 8000 or 40000 ppm (equivalent to 0, 39.7, 198 or 1015 mg/kg bw/day for males and 0, 39.8,
201 or 1014 mg/kg bw/day for females) for a period of 13 weeks. The study is in compliance with GLP and
performed according to OECD 409 (1981). The study was considered acceptable as deviations from the current
version of OECD 409 (1998) are mainly due to the fact that the study was aligned to an older version of the OECD
test guideline. Deviations were that reticulocytes were not counted, clotting was not evaluated; blood chloride,
sodium and potassium were not measured; and uterus and thymus not weighed. No toxicologically relevant adverse
effects were observed in Beagle dogs of both sexes following the dietary treatment up to 40000 ppm for 13 weeks.
There was a tendency towards a lower urinary pH in top dose females, which was also seen in other studies, however,
this is not considered an adverse effect because it is attributed to the acidic properties of the test substance. As there
were no adverse effects in the study, the NOAEL is 40000 ppm (equivalent to 1015 and 1014 mg/kg bw/day for
males and females, respectively), the highest dose tested.

The fifth sub-chronic oral toxicity study (report number not reported, refer to CA 5.3.2/028) is not
considered an acceptable study due to due to missing information on the batch and purity of the test substance and
the amount of test substance in the test diet was not verified (stability, homogeneity, actual concentration). The GLP
status of the study was not reported and no guideline was stated in the study report. Groups of three Mongrel dogs
per sex and dose were administered glyphosate (batch and purity not reported); orally via their food at target dose
levels of 0 (control group receiving 0.2% agar solution mixed in mutton soup), 100, 250 or 500 mg/kg bw/day for
90 days. Treatment-related effects were confined to a decreased body weight and food consumption in both sexes
and increased liver weights in males at the top dose of 500 mg/kg bw/day. However, no NOAEL is proposed as the
study is not considered acceptable.

The sixth study (810166, 1983) was performed in accordance with GLP and OECD 409 (1981). In this
study, the isopropylamine salt of glyphosate was orally administered by gelatine capsule to groups of six male and
six female Beagle dogs at daily doses of 0, 10, 60 or 300 mg/kg bw/day for approximately six months. The only
deviations from OECD 409 was that blood chloride and urine volume were not measured and it was unclear if a
middle section of the spinal cord was observed microscopically. These deviations were mainly due to the fact that
the study was aligned to an older version of the OECD test guideline 409. No adverse effects were reported at 10
and 60 mg/kg bw/day. At the highest dose level of 300 mg/kg bw/day, which is considered the LOAEL, a decreased
body weight was observed in males (-13%) at the end of the study. Based on this observation, the NOAEL of the
study is 60 mg/kg bw/day.

The seventh sub-chronic oral toxicity study (8011, 1981) is not considered an acceptable study due to
serious reporting deficiencies as the purity and manufacturer of the test substance is not reported and concentration,
homogeneity and stability of the test substance was not verified in the test diet. The submitted report is a revised
English version of the original Hungarian report from 1981. In the revised version, reporting tables of body weight,
food consumption, haematology, clinical chemistry and organ weights were missing. Only histopathology results
were adequately reported. These results showed a histopathological feature called "indistinct structure™ in the liver
in two high dose males and in all high dose females. This change was also seen at the mid dose (600 ppm) level in
a smaller number of dogs (2 males and one female). The histopathological change was characterised by round shaped
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and enlarged hepatocytes and occasionally also by the narrowing of some of the hepatocytic trabeculae and slight
dissociation of the liver structure. In addition, congestion of the liver was noted in three males and all female dogs
in the highest dose group. As already indicated in the first evaluation of this study in the DAR, it should be taken
into account that similar liver effects were also seen in the 12-month dog study from the same laboratory (8012,
1982) but were not seen in any other dog study with glyphosate obtained from other manufacturers. As the study is
not considered acceptable no NOAEL is being proposed.

In the first one-year dog study (29647 ], 2007), toxicity potential of glyphosate technical (batch
HO5HO16A, purity 95.7%) was assessed in male and female Beagle dogs. Groups of four dogs per sex received
daily doses (gelatine capsules) of 0, 30, 125, or 500 mg/kg bw/day for 52 consecutive weeks. The study was
performed under GLP and was in compliance with OECD 452 (1981). There were no deviations from the current
guideline and the study was considered acceptable. In the study, no treatment-related effects were reported except a
reduced body weight gain in males (-29%) treated at 500 mg/kg bw/day, which is considered the LOAEL. Based on
these effects, the NOAEL of the study is 125 mg/kg bw/day.

The second one-year dog study (] 94-0157, 1997) was conducted in Beagle dogs of both sexes. Groups
of 4 dogs/sex each were given glyphosate technical (HR-001, batch T-940308, purity 94.61%) by incorporating it
into basal diet at a level of 0, 1600, 8000 or 50000 ppm (equivalent to 0, 34.1, 182 or 1203 mg/kg bw/day for males
and 0, 37.1, 184 or 1259 mg/kg bw/day for females) for a period of 12 months. The study was GLP-compliant and
performed in compliance with OECD 409 (1981) and OECD 452 (1981). There were few deviations (blood clotting
time parameters were not evaluated and epididymis and uterus weights were not reported), which were due to the
fact that the study was aligned to older versions of the OECD test guidelines. The study was considered acceptable.
At the low and mid dose groups of 1600 and 8000 ppm, respectively, no treatment-related effects were observed in
either sex. At the top dose, which is considered the LOAEL, loose stool was reported in all animals except one
female. A lower bodyweight at termination was seen in top dose females (-11%) only, whereas body weight gain
was decreased in both sexes (-19% in males and -35% in females). A lower urinary pH was noted in both sexes,
however, this is not considered adverse as this effect may be attributed by the acidity of the test substance. Females
treated at the highest dose level were slightly anaemic (-14%, -14%, and -18% in Ht, Hb, and RBC count,
respectively) and showed changes in blood electrolytes (up to -28% in inorganic phosphorus). Further, an increased
frequency of slight focal pneumonia was noted in top females (1/4, 1/4, 1/4, and 4/4 at 0, 1600, 8000, and 50000
ppm). In addition, a higher thyroid weight was noted in males (+36%), which both showed c-cell hyperplasia in the
thyroid. Based on these findings observed at the highest dose level of 50000 ppm, the NOAEL is set at 8000 ppm
(equivalent to 182 and 184 mg/kg bw/day for males and females, respectively.

In the third one-year dog study in the RAR (gl}/P/5079, 1996) groups of four male and four female Beagle
dogs were fed diets containing 0 (control), 3000, 15000 or 30000 ppm glyphosate acid (batch P24, purity 95.6%;
equivalent to 0, 90.9, 440.3 or 906.5 mg/kg bw/day for males and 0, 92.1, 447.8 or 926.2 mg/kg bw/day for females)
for a period of at least 1 year. The study was GLP-compliant and performed in compliance with OECD 409 (1981)
and OECD 452 (1981). There were a few deviations (organ weight of heart, spleen, ovaries and uterus was not
determined), which were due to the fact that the study was aligned to older versions of the OECD test guidelines.
The study was considered acceptable. Adverse and treatment-related effects were confined to a decreased body
weight in females (-10%) during the course of and at the end of the study at 30000 ppm, which is considered the
LOAEL. Therefore, the NOAEL of the study is 15000 ppm glyphosate acid (equivalent to an overall mean dose of
447 mg/kg bw/day).

In another one-year dog study, reported as fourth study in the RAR (7502, 1990), groups of four male and
four female Beagle dogs were administered glyphosate technical daily via capsule at dose levels of 0, 30, 300 or
1000 mg/kg bw/day. Glyphosate was administered from three batches (206-Jak-25-1, purity: 98.6%; 206-Jak-59-5,
purity: 99.5% and 229-Jak-5-1, purity: 98.9%). The study was GLP-compliant and performed in compliance with
OECD 409 (1981) and OECD 452 (1981). There were a few deviations (activated partial thromboplastin time not
measured and clinical signs poorly reported in the report). As these were not considered to have an impact on the
study outcome and partially due to the fact that the study was aligned to older versions of the OECD test guidelines,
the study was considered acceptable. In the low and mid dose groups which were treated at 30 and 300 mg/kg
bw/day, no treatment-related effects were observed. At the highest dose level, which is considered the LOAEL,
changes in faecal consistency (soft/loose/liquid) were recorded more frequently. In addition, a decreased body
weight gain was seen in top dose animals of both sexes (-25% in males and -19% in females). Therefore, the NOAEL
of this study is 300 mg/kg bw/day.

In the fifth one-year dog study in the RAR (gjij-4965, 1985), glyphosate (NBP 2472136, purity 96.17%)
was administered orally by gelatine capsule to groups of six male and six female Beagle dogs at daily doses of 0,
20, 100 or 500 mg/kg bw/day for approximately twelve months. The study was GLP-compliant and in general
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compliance with OECD 452 (1981). There were a few deviations (urine volume not measured, spleen and uterus
not weighed, unclear number and location of brain sections observed microscopically). As these were not considered
to have an impact on the study outcome and were mainly due to the fact that the study was aligned to older versions
of the OECD test guidelines, the study was considered acceptable. There were no treatment-related and adverse
findings observed at any dose level. Therefore, the NOAEL is 500 mg/kg bw/day, the highest dose tested. It is noted
that the dose levels tested were quite low compared to other repeated dose studies in dogs.

The sixth one-year dose study in the RAR (8012, 1982) is not considered to be acceptable due to serious
reporting deficiencies. The purity and manufacturer of the test substance is not reported. Further, concentration,
homogeneity and stability of the test substance was not verified in the test diet and reporting tables of body weight,
food consumption, haematology, clinical chemistry and organ weights are missing. The submitted report is a revised
English version of the original Hungarian report from 1982. As the study is not considered acceptable, no NOAEL
is proposed. It is however noted that rounded hepatocytes and narrower sinusoids were observed in the livers of
some (2/4) high dose male dogs and mid (2/4) and high dose (3/4) females, but not in the low dose and in the control
groups. There was no further evidence of morphological or functional liver alterations and therefore the reported
findings while possibly treatment-related were not considered adverse effects. These histopathological changes were
also seen in the 3-month dog study from the same laboratory (8011, 1982) but were not seen in any other dog study
with glyphosate obtained from other manufacturers.

Overall, the results show that the dog is of similar sensitivity as the rat when the NOAELS/LOAELS are considered.
However, high dose effects may be more severe in dogs than in rats or mice, but appear somehow inconsistent
among the studies. In the previous assessment, an overall NOAEL for the dog was set at 300 mg/kg bw/day. This
NOAEL is no longer considered valid as in the current assessment for two 90-day dog studies a LOAEL has been
set at or around this dose level (LOAELSs between 252 to 300 mg/kg bw/day). For these studies a NOAEL was set
at 54.2/52.8 and 60 mg/kg bw/day (report numbers 1816 (1999) and 810166 (1983), respectively). Based on these
two studies, an overall NOAEL of 60 mg/kg bw/day (the highest dose level at which no adverse effects were
noted) is proposed for sub-chronic toxicity in the dog. It is noted that this overall NOAEL is below the NOAEL
set in the one-year repeated oral exposure studies in dogs. These studies resulted in NOAELS between 125 and 500
mg/kg bw/day.

Short term dermal studies

Repeated exposure to glyphosate through the dermal route was investigated in several 21/28-day studies in rats and
rabbits.

In a 21-day dermal toxicity study (gll/P/4985, 1996) groups of five male and five female Wistar-derived
rats received 6-hour dermal applications of 0 (control), 250, 500 or 1000 mg glyphosate acid/kg bw/day. Glyphosate
acid (P24, purity 95.6%) was prepared as a paste using deionised water as the control substance and vehicle. A total
of 15 applications were made over a 21 day period (5 applications per week). The study was in compliance with
GLP and OECD 410 (1981) and there were no deviations. The study is considered acceptable. During and at the end
of the study no effects indicating systemic toxicity and no dermal irritation occurred at any dose level. Both the
systemic and local NOAEL of this study are 1000 mg/kg bw/day, the highest dose tested.

In another 21-day dermal toxicity study in rats (7839, 1993) a group of 5 male and 5 female Sprague-
Dawley rats was dosed daily with glyphosate (batch 229-Jak-142-6, purity 101.5%) via the dermal route of
application, for a period of ca 6 h per day for 3 weeks. The group was dosed at a the limit dose level of 1000 mg
glyphosate/kg bwi/day. A further group of 5 males and 5 females served as control and received vehicle only
(diethylphthalate) dermally. The study was a GLP study and was in general compliance with OECD 410 (1981).
Deviations from OECD 410 were that the mean weight of the female rats was slightly lighter than requested (195 g
instead of 200 — 300 g) and that organ weights of the adrenals were not determined. These deviations are not
considered to have an impact on the study outcome. The study is considered acceptable. There were no systemic
effects observed in animals dermally treated at 1000 mg/kg bw/day for three weeks. However, mild irritant effects
(erythema and desquamation) were noted at the dosing site in the animals of the glyphosate-treated group (3/5 males
and 5/5 females). The NOAEL for systemic effects is 1000 mg/kg bw/day, which is the limited dose for this type of
study. No NOAEL for local effects could be derived. The only dose tested (1000 mg/kg bw/day) is considered the
LOAEL for local effects as mild skin irritation (erythema and desquamation) was noted at this dose level.
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In rabbits, toxicity potential of glyphosate technical ] 214/94, 1994) was assessed after repeated
dermal application to groups of male and female New Zealand whites. Doses of 0, 500, 1000 or 2000 mg/kg bw/day
were applied for a 6-hour period on five consecutive days per week over 4 weeks. For application the solid test
substance was mixed with water resulting in a 50% (w/v) solution. The study was a GLP study and was in
compliance with OECD 410 (1981). There were no deviations and the study is considered acceptable. At all dose
levels, treatment-related signs of systemic toxicity were not observed. Local effects were limited to a very slight
erythema noted in one high-dose male and one low-dose female. Only the slight dermal irritation in the top dose
male is considered for setting a NOAEL for local skin irritation. The local effects in the low-dose female is not
further considered as no dose-response was observed. Therefore, the RMS proposed a NOAEL for local effects of
1000 mg/kg bw/day based on the skin irritation observed in high dose males. The NOAEL for systemic toxicity is
2000 mg/kg bw/day, the highest dose tested.

Two additional 21-day dermal toxicity study were performed in rabbits, however, both were considered
unacceptable. In the first study (report number not reported, refer to CA 5.3.3/007, 1985) glyphosate (batch and
purity not reported) was dermally applied to the intact skin of New Zealand White rabbits for 6 hours per day. The
dose levels were 0, 500, 1000, and 2000 mg/kg bw/day and the groups consisted of 3 male and 3 female rabbits per
group. Treatment was performed 5 days per week for 3 consecutive weeks, then followed by a 14-day recovery
period prior to sacrifice. The study was a pre-GLP study and the design was comparable to OECD 410 with the
exception that sacrifice was after a 14-day recovery period for all animals instead, which is not in agreement with
the OECD guideline. As also the batch and purity of the test substance is not reported, this study is considered
unacceptable. The study concluded that there were no treatment-related effects up to the highest dose level, however,
as the study is not considered acceptable, no NOAEL is proposed for this study.

The other study (report number j-81-195 (1982) investigated the toxicity potential of glyphosate technical
(batch NBP 1992026, purity not reported) after repeated dermal application to groups of 5 male and 5 female New
Zealand white rabbits on intact and on abraded skin. Doses of 0, 100, 1000 or 5000 mg/kg bw/day were applied five
days per week for three consecutive weeks. It has to be noted that the surface areas covered (i.e. 1 — 2%, 5 — 10%
and 15 — 20% body surface area for the low, mid- and high-dose group, respectively) were below and above the area
of 10% recommended by actual guidelines. Due to the higher exposed surface area in the high dose group, it has to
be considered that more test substance can be absorbed through the skin and could be therefore systemically
available. The study was a GLP-compliant study and was in general compliance with OECD 410 (1981). Deviations
were that the purity and stability of the test substance was not reported, the application area in the high dose group
was 1.5 to 2 times larger than the recommended 10% of body surface and the highest test dose of 5000 mg/kg
bwi/day fairly exceeded the limit dose of 1000 mg/kg bw/day. Mainly due to the fact that the purity and stability of
the test substance was not reported, the study is considered unacceptable. Although in the previous assessment it
was concluded that no systemic effects were observed up to the highest dose level, in the current assessment the
increased absolute and relative kidney weights in females observed at the highest test dose of 5000 mg/kg bw/day
were considered treatment-related and adverse. In addition, increased sodium levels were noted in males treated at
the top dose. Local effects were confined to a a slight dermal irritation noted at 5000 mg/kg bw/day. However, as
the study is not considered acceptable, no NOAEL is proposed.

Short-term inhalation study

Subacute inhalation toxicity of glyphosate technical was studied in a 14-day inhalation study in rats (report number
not reported, refer to CA 5.3.3/009, 1985). Four groups of 5 male and 5 females Wistar rats were exposed to an
atmosphere containing glyphosate (purity and batch not stated) in propylene glycol for 6 hours per day, 5 days per
week for two weeks. There were one low and one high dose group and two intermediate dose groups. One of the
latter groups was sacrificed 14 days after the treatment period had been finished (reversal group). Two control
groups of the same size were also included, one of them being exposed to filtered air only and the other to an
atmosphere containing the vehicle propylene glycol. Glyphosate was mixed with the vehicle and nebulised by using
compressed air. The animals were exposed in a dynamic inhalation chamber by mouth and nose route by restraining
them in polypropylene tubes. Target dose levels were 0, 0.25, 1 and 4.0 mg/L air and mean measured concentrations
were 0, 0.28, 0.93 and 3.8 mg/L air. The study is a pre-GLP study for which no specific guideline is available. The
study is not considered acceptable due to serious reporting deficiencies, e.g. absence of statistical analysis, and
purity and batch number of the test substance not reported. Up to the highest concentration tested of approx. 3.8
mg/L air (mean measured concentration) repeated inhalation exposure of Wistar rats to an aerosol containing
glyphosate did not lead to any local (respiratory) or systemic toxicity. No NOAEC is proposed as the study is not
considered acceptable.

2.6.3.1.2 Comparison with the CLP criteria regarding STOT-RE (specific target organ toxicity-repeated
exposure)
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Identification of toxic effects requiring classification and labelling for specific target organ toxicity - repeated
exposure (STOT-RE) is usually based on sub-acute, sub-chronic (28-days, 90-days, in dogs also 1-year) and chronic
exposure studies (18 to 24 months in mice, 2 years in rats). In addition, also other study types such a reproductive
or developmental toxicity studies and repeated dose neurotoxicity studies also provide relevant information on
repeated dose toxicity and may possibly support a need for classification. A multitude of oral short-term studies
with glyphosate was conducted mainly in rats and dogs. A smaller number of studies were performed in mice by the
oral route or in rats and rabbits by dermal application. In order to identify any toxic effect requiring classification
and labelling for specific target organ toxicity - repeated exposure (STOT-RE), all available valid studies were
reviewed. There are no human data available relevant for the assessment of specific target organ toxicity after
repeated exposure.

The following criteria for classification for specific target organ toxicity — repeated exposure are given in
Regulation (EC) No 1272/2008 (CLP Regulation), Annex I, Section 3.9.2.1:

Substances are classified as specific target organ toxicants following repeated exposure by the use of expert
judgement (see 1.1.1), on the basis of the weight of all evidence available, including the use of recommended
guidance values which take into account the duration of exposure and the dose/concentration which produced the
effect(s) (see 3.9.2.9), and are placed in one of two categories, depending upon the nature and severity of the effect(s)
observed (Table 3.9.1).

Criteria for classification as STOT-RE according to Table 3.9.1 of CLP Regulation, Annex |
Category 1 (H372):

Substances that have produced significant toxicity in humans or that, on the basis of evidence from studies in
experimental animals, can be presumed to have the potential to produce significant toxicity in humans following
repeated exposure.

Substances are classified in Category 1 for target organ toxicity (repeat exposure) on the basis of:

- reliable and good quality evidence from human cases or epidemiological studies; or

- observations from appropriate studies in experimental animals in which significant and/or severe toxic effects,
of relevance to human health, were produced at generally low exposure concentrations.

Guidance dose/concentration values for different study durations (oral only, since dermal and inhalation studies are
not relevant in this case) are provided below (for reference see CLP Regulation, Annex I, Section 3.9.2.9.6):

Rat (oral):

28-days study: C < 30 mg/kg bw/day?
90-days study: C < 10 mg/kg bw/day
Category 2 (H373):

Substances that, on the basis of evidence from studies in experimental animals, can be presumed to have the potential
to be harmful to human health following repeated exposure.

Substances are classified in Category 2 for target organ toxicity (repeat exposure) on the basis of observations from
appropriate studies in experimental animals in which significant toxic effects, of relevance to human health, were
produced at generally moderate exposure concentrations.

Guidance dose/concentration values for different study durations (oral only, since dermal and inhalation studies are
not relevant in this case) are provided below (for reference see CLP Regulation, Annex I, Section 3.9.2.9.7):

Rat (oral):
28-days study: 30 < C < 300 mg/kg bw/day?

90-days study: 10 < C < 100 mg/kg bw/day

3 According to the CLP Regulation, Annex I, Section 3.9.2.9.5, for a 28-day study the guidance values are increased by a factor of three (Haber’s
rule).
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Short-term studies in rodents and non-rodents

The most relevant studies for the assessment of specific target organ toxicity after repeated exposure (STOT-RE)
are sub-acute 28-day and sub-chronic 90-day repeated dose studies. For dogs, taking into account the life expectancy
of dogs, exposure times of up to one year can still be considered as sub-chronic. In addition, also other study types
such a reproductive or developmental toxicity studies and repeated dose neurotoxicity studies provide relevant
information on repeated dose toxicity and may possibly support a need for classification.

In general, most reported effects among rat, mice and dogs studies included soft stools and diarrhoea, together with
occasionally reduced body weight gain and food consumption, suggesting irritation of the gastrointestinal tract at
high dose levels, as well as changes in clinical chemistry, e.g. elevated plasma alanine aminotransferase (ALT) and
alkaline phosphatase (ALP) levels possibly indicative of an altered liver metabolism which was not associated with
any histopathological change of the liver.

The lowest LOAEL of the acceptable 28-day studies in rats was 2500 mg/kg bw/day. At this dose level, effects of
decreased body weight gain, increased ALP, increased bilirubin and soft stool were reported (study report no. 5626
(1991)). In mice, one 28-day dose-range finding study reported no effects up to a dose-level of 800 mg/kg bw/day,
however, only a very limited number of parameters was investigated (report no. 77-2110 (1978)). A 28-day non-
GLP public-literature study in mice reported exfoliation of renal tubular cells, upregulation of apoptosis and
NMDARL1 exposure in the proximal tubule epithelium, imbalance of oxidant/antioxidant balance and a transient
increase in urine albumin and urinary f2-microglobulin at a dose level of 400 mg/kg bw/day (Gao, 2019). All above
described effects in the acceptable 28-day studies in rats and mice occurred at dose levels above the oral guidance
values for classification.

In the 90-day studies in rats, most studies demonstrated a low toxicity of glyphosate in different rat strains upon
sub-chronic repeated oral administration. Several studies showed no adverse effects up and above the limit dose of
1000 mg/kg bw/day. Toxicological effects attributed to glyphosate exposure were soft stool, diarrhoea, decreased
body weight gain and food consumption, which might suggest some irritation of the gastrointestinal tract by
glyphosate. Further, a decrease in urinary pH was frequently reported, which is not considered adverse as it is
attributable to the acidity of the test substance. Other effects reported in rats are increased liver weight and changes
in blood chemistry (increase in alkaline phosphatase, AST and ALT, increase in blood glucose). The lowest LOAEL
for the aforementioned effects in 90-day studies in rats was 844 mg/kg bw/day, which observed an increase in
alkaline phosphatase in females (report no. 434/016 (1996)). At dose levels far above the limit dose of 1000 mg/kg
bw/day, one study reported increased kidney weights (3706 mg/kg bw/day in males and 4188 mg/kg bw/day in
females; study report no. 434/016 (1996)). Further, the caecum was identified as a target organ because of certain
findings (distention, elevated weight of this part of the intestines and its contents, mucosal atrophy). In two studies,
effects on the caecum were reported at dose levels of 10000 ppm and above (study report no. 434/016 (1996) and
study report no. i 94-0138 (1995)) of which the lowest dose level is equivalent to 569 mg/kg bw/day. All above
described effects in the 90-day studies occurred at dose levels above the oral guidance values for classification for
STOT-RE. However, the most critical effect observed in the 90-day studies in rats were histopathological changes
in the parotid salivary gland which comprised deep basophilic staining and enlargement of cytoplasm observed in
one 90-day rat study (7136 (1991)) at the lowest dose level (30 mg/kg b/day) and above. This effect is considered
as potentially adverse (refer to study summary above), although the severity grade of findings observed at 30 mg/kg
bw/day was minimal (very mild). These effects were observed at a dose level relevant for classification in Category
2 for STOT-RE (90-days study: 10 < C < 100 mg/kg bw/day), however, due to the mild nature of the
histopathological changes in the parotid salivary gland, this effect is not considered a significant effect for
classification. Therefore, classification for STOT-RE is not warranted. Histopathological changes in the salivary
gland with a moderate to severe severity grade were only seen at dose the highest dose level of 1000 mg/kg bw/day
in the 90-day study in rats, which is above the oral guidance values for classification.

Toxicity of glyphosate to mice was investigated in a relatively small number of sub-chronic studies. Three 90-day
oral repeated dose toxicity studies are available, of which only one is fully acceptable (report no 94-0136, 1995).
The other two studies are of limited value due to missing or only partial haematology and clinical chemistry
investigation (report no. 7024 (1991) and report no. 77-2111 (1979)). At very high doses (>6000 mg/kg bw/day),
the main observed effects were a reduction in body weight (gain), food consumption and alterations in some
haematological and clinical chemistry parameters with the latter findings pointing to liver toxicity. Gross necropsy
revealed caecum distention that was supported by a higher organ weight but not accompanied by histological lesions.
Cystitis of urinary bladder became histologically apparent in some high dose males. In mice, no adverse effects were
seen at dose levels relevant for classification for STOT-RE.

The available sub-chronic studies in Beagle dogs covering exposures from 90 days up to one year, showed the
general signs of toxicity of glyphosate to be similar to that reported in rats (except for effects in salivary glands
which were not observed in dogs). However, high dose effects in dogs may be more severe than in rats or mice at
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equivalent dose levels but appear somehow inconsistent among the available studies. The effects reported at dose
levels from 250 up to 1750 mg/kg bw/day were generally characterized by a reduction in body weight (gain),
increase in clinical signs, soft/liquid stool and some effects on clinical pathology parameters. However, in one study
(study report no. 29646 (2007)), the high dose group (1000 mg/kg bw/day) was terminated at week 11 due to
moribund animals. The lowest LOAELs were reported in two 90-day dog studies with LOAELs of 252 mg/kg
bw/day (study report no. 1816 (1999) based on a decreased food consumption and changes in some blood clinical
chemistry parameters. As this is above the oral guidance values for classification for STOT-RE, no classification is
warranted based on the sub-chronic dog studies.

As no significant or severe toxicity is observed below the oral guidance values, classification for STOT-RE is not
warranted.

Short-term studies — other routes

In addition to short-term studies by the oral route (diet, capsule), there are several short-term toxicity studies by the
dermal route available in the rat and rabbit. Of these studies, two studies in rats and one in rabbits were considered
acceptable and two dermal repeated dose toxicity studies were not considered acceptable. In addition, one study is
available for the inhalation route, however, this study was not considered acceptable due to serious reporting
deficiencies. In this first 21-day dermal toxicity study in rats (study report no. Jll/P/4985 (1996)), no local or
systemic effects were observed up to the highest dose of 1000 mg/kg bw/day. The second 21-day study in rats was
a limit dose study (1000 mg/kg bw/day) in which no systemic effects were noted but mild skin irritation was reported
in 3/5 males and 5/5 females (7839 (1993)). In the rabbit study (study report no. ] 214/94 (1994)), also no
systemic effects were reported up to the highest dose tested of 2000 mg/kg bw/day. Only a slight skin irritation was
reported in males at 2000 mg/kg bw/day. As no significant or severe toxicity is observed below the dermal guidance
values for a 28-day dermal toxicity study (< 600 mg/kg bw/day for category 2; < 60 mg/kg bw/day for category 1),
classification for STOT-RE is not warranted based on these repeated toxicity studies by dermal exposure.

Long-term studies in rodents

Chronic toxicity, i.e. occurrence of non-neoplastic effects in studies of longer duration, might be also relevant for a
STOT RE classification. With glyphosate, a large number of long-term studies have been performed in rats and
mice. The long-term (2-year) combined chronic toxicity and carcinogenicity studies and one 1-year study in rats and
the carcinogenicity studies in mice (18-months or 2-year) are reported in Volume 1 in section 2.6.5.

For the long-term studies in rats, the lowest LOAEL was 100 mg/kg bw/day (Report No. 7867). At this dose level,
an increased salivary gland weight and cellular alterations of the salivary gland were reported. However, these
effects were observed at dose level above the oral guidance value relevant for classification in Category 2 for STOT-
RE observed in long-term studies when correcting for study duration (90-day vs. 2-year). Most reported effects in
the other long-term rat studies were reductions in body weight gain, increases in alkaline phosphatase and liver
weight changes. Some studies reported increase in incidence of cataracts, inflammation of the gastric mucosa and
increased caecum weights. As the aforementioned effects were reported at dose levels of 354 mg/kg bw/day and
above, these are not relevant for STOT-RE classification.

In the mouse, non-neoplastic treatment related effects were limited to high dose animals with degenerative changes
of the heart at 10000 ppm (1454 mg/kg bw/day for males and 1466.8 mg/kg bw/day for females; report no. Toxi:
1559.CARCI-M), reduced body weight (gain) at 8000 ppm (838.1 mg/kg bw/day in males and 786.8 mg/kg bw/day
in females; report no. i 94-0151) and urinary bladder epithelium hyperplasia (slight to mild) in males at 5000
ppm (814 mg/kg bw/day in males; Report No. 77-2061). As these effects were reported at dose levels above the oral
guidance values for STOT-RE classification, these are not relevant for classification. classification.

Reproductive and developmental studies

The potential of glyphosate to cause effects on sexual function and fertility was examined in several 2-generational
studies in the rat, only 6 of which could be considered fully valid or supplementary (refer to Volume 1 section
2.6.6.1). In addition, a one-generation range finding study (Report No.: il 42/90619) is available but this study
was considered as supplementary data and not valid for NOAEL setting. For the two-generation studies the lowest
LOAEL for parental toxicity was 197 mg/kg bw/day (Report No. il 47/911129). At this dose level,
histopathological changes in the salivary gland were reported. However, this effect was observed at a dose level
above the oral guidance value relevant for classification in Category 2 for STOT-RE (10 <C <100 mg/kg bw/day).
Other effects observed in parental animals were soft stool (at 666 mg/kg bw/day), reduced body weight (at 666
mg/kg bw/day), reduced litter size (at 666 mg/kg bw/day), increase in liver and kidney weights (at limit dose of

174



Glyphosate Volume 1 - Level 2

1000 mg/kg bw/day), reduced prostate weight (at 2532 mg/kg bw/day), reduced fertility indices (at 2532 mg/kg
bw/day), and distended caecum (at 2532 mg/kg bwi/day). These effects were reported at dose levels above the oral
guidance values for STOT-RE classification and were not considered relevant for STOT-RE classification.

In developmental toxicity studies general toxicity was apparent in rats and rabbits as mortality, gastrointestinal
disturbances (loose faeces, diarrhoea) and reduced bodyweight gain (refer to Volume 1 section 2.6.6.2). In rats also
observations of noisy respiration and salivation were observed but this occurred at or above the limit dose of 1000
mg/kg bw/day. In rabbits, these symptoms were observed at lower dose levels with LOAELSs for mortality at 400
mg/kg bw (2/18; study report 434/020 (KCA 5.6.2/010)), at 300 mg/kg bw/d (1/18, not considered treatment-related;
study report i 94-0153 (KCA 5.6.2/011), at 450 mg/kg bw/d (1/18; study reports il 45. 39, 40 /901303 (KCA
5.6.2/014)) and at 175 mg/kg w/d (study report 401-056 (KCA 5.6.2/019)). In two other rabbit studies mortality was
observed at a dose of 100 mg/kg bw/day (study report Jll/P/5009 (KCA 5.6.2/009) and study report TOXI: 884-
TER-RB (KCA 5.6.2/012/13). It should be noted that in one of these two studies, not all deaths were considered
related to treatment (study report TOXI: 884-TER-RB (KCA 5.6.2/012/13). Two dams in the control group died due
to mis-dosing whereas four mid-dose dams (4/16 at 100 mg/kg bw/d) and eight high-dose dams (8/15 at 500 mg/kg
bw/d) died apparently as a consequence of treatment. The applicant considers the pathological examination to
indicate that two of the deaths among high dose animals and one of the deaths in mid dose could be due to gavage
errors (i.e. congestion in lung, trachea, froth in lung). However, the study author has categorised all deaths in mid
and high dose animals treatment-related rather than accidental. The deaths observed in the other study were not
considered related to treatment since intercurrent deaths occurred in all groups (one in the control and two in each
of the 100, 175 and 300 mg/kg/bw/day groups) (study report jJll/P/5009 (KCA 5.6.2/009)). Similar to the dam in
the control group, the dams in the 100 mg/kg bw/d dose group died after showing slight body weight loss and
reduced food consumption. As discussed in Volume 1 section 2.6.6.2.1, rabbits ingest their caecotrophes which may
result in an increased exposure to glyphosate as it is excreted unchanged in faeces. Since the substance causes
gastrointestinal irritation that results in soft stools and diarrhoea, coprophagy may then be difficult and lead to
undernourishment of the rabbits.

Although treatment-related mortality is seen in two rabbit developmental toxicity studies (study report TOXI: 884-
TER-RB (KCA 5.6.2/012/13) and study report 401-056 (KCA 5.6.2/019)) at dose levels within the oral guidance
value range for classification for STOT-RE category 2 (with the value for a 28-days study of 30 < C <300 mg/kg
bw/day taken as a surrogate), this is not considered relevant for classification as there is uncertainty on the actual
exposure of the rabbit due ingestion of caecotrophes which may contain unabsorbed glyphosate (refer to Volume 1
section 2.6.10 for a further explanation). This may lead to an increased exposure to glyphosate as it is excreted
unchanged in faeces.

During the previous assessment, in the CLH report (2016) classification for STOT-RE Category 2 was proposed
based on the maternal toxicity as observed in the developmental studies in rabbits.

However, RAC concluded that STOT-RE classification is not justified based on a weight of evidence approach
(refer to Box 1 below). As no new findings or new evidence was provided in the current assessment, the RMS
proposes to align to decision by RAC that classification for STOT-RE is not needed.

Box 1. RAC evaluation of maternal toxicity in developmental studies in rabbits
(copied from page 21 et seq. RAC opinion 2017)

According to Annex I: 3.9.2.9.7 of CLP “Classification in Category 2 is applicable, when significant toxic
effects observed in a 90-day repeated dose study...are seen to occur within...” a range of (10 < C < 100) mg/kg
bw/d via oral exposure in the rat. Applying Haber’s rule for a study of shorter duration (28 days) allows for
extrapolation of the guidance values to a range of (30 < C <300) mg/kg bw/d via the oral route. However, in
this case the use of Haber's rule to correct the guidance values includes uncertainties and the results should be
used with caution.

The DS described excessive maternal toxicity as a number of unscheduled, treatment-related deaths in 5 out of
7 rabbit developmental studies within a dose range of 100 to 500 mg/kg bw/d. On this basis the DS proposed
classification as STOT RE 2. Certainly, large doses of glyphosate are associated with severe maternal toxicity
and death in female rabbits. However, the overall weight of evidence for classification is unconvincing due to
the following reasons:

1. Strictly, there are only 2 studies with deaths reported below the corrected guidance value, i.e. 4 female
rabbits in the | (1993) study at 100 mg/kg bw/d and 8 female rabbits at 500 mg/kg bw/d, and 2
female rabbits in the | (1980) study at 175 mg/kg bw/d and 10 female rabbits at 350 mg/kg bw/d
where several of the deaths in each study could be related to mal-gavage.
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2. In the N (1993) study, pathological changes in the lungs were noted in one of the dead animals at
the 100 mg/kg bw/d and were suggestive of gavage errors. The remaining 3 decedents in the 100 mg/kg bw/d
dose-group had no abnormalities and there were no reported clinical signs at this dose level. Five out of 8
mortalities in the high dose group also displayed pathological changes suggestive of gavage errors. The
remaining 3 decendents in the 500 mg/kg bw/d group had no abnormalities. Soft stool and diarrhoea was
reported, however, a clear association with premature death cannot be established. There were also 2 mis-
dosings in the concurrent controls. Overall the frequent reporting of pathological findings in the lung suggestive
of gavage errors raises concern regarding the technical skills in dosing via oral gavage and consequently also on
the inclusion of this study in the assessment of substance induced mortality.

3. In theJ N - (1980) study 1, 1 and 3 premature deaths at 75, 175 and 350 mg/kg bw/d, respectively,
out of 1, 2 and 10 premature deaths at these dose levels were reported to be due to pneumonia, respiratory
disease, enteritis or gastroenteritis; the remaining death was unexplained.

4. Five of the studies included in the table “Rabbit maternal mortality and toxicity from developmental studies
with glyphosate” with dosing over the range 50 to 450 mg/kg bw/d did not reveal signs of an increased

mortality as observed in the study by - (1993) and I (1980).

5. The majority of deaths were associated with high doses of glyphosate and the majority of deaths were
associated with 2 studies where the cause of death is unclear.

6. The physiology of digestion in the rabbit is in some ways unique. In rabbits, caecotrophy ensures that
substances predominantly excreted unchanged in the faeces such as glyphosate are readily available for
repeated oral uptake and constitute a potentially significant oral dose relative to other species including
humans. This possible recycling of glyphosate and increased exposure in rabbits might explain the particular
sensitivity of this species while at the same time casting doubt over the relevance of oral dosing in rabbit
studies for humans. However, there is a lack of information regarding whether the rabbits were able to eat their
caecotrophes or not, and therefore it is not possible to have a clear picture of a possible recycling of glyphosate
and consequently the actual dose absorbed from the Gl tract, leading to uncertainties with using Haber's rule to
correct the guidance value for a STOT RE classification in these studies.

7. Signs of digestive disturbances (soft/liquid stool and diarrhoea) were consistently reported in the rabbit
studies (but also in rats at much higher doses). However, a clear association with premature maternal death
cannot be established. The fact that the female rabbits appear to be uniquely sensitive compared to rodent dams
further support the the caecotrophy hypothesis and weakens the argument for classification in this case.

Furthermore, an in-depth analysis of all the data from both the short-term and long-term toxicity studies only
shows effects at high dose levels exceeding the extrapolated guidance values relevant for a classification with
STOT RE.

Mortality in female rabbits has been used to justify the proposal for classification of glyphosate for STOT RE 2
by the DS. According to CLP, Annex I, section 3.9.2.7.3, morbidity or death resulting from repeated or long-
term exposure can be taken into account for classification as STOT RE. However, CLP further states that
"Morbidity or death may result from repeated exposure, even to relatively low doses/concentrations, due to
bioaccumulation of the substance or its metabolites, and/or due to the overwhelming of the de-toxification
process by repeated exposure to the substance or its metabolites".

Following exposure to glyphosate, mortality in rabbits is considered to either be related to mis-dosing,
infections or diarrhea and the possible mechanism of caecotrophy and recycling of glyphosate. No mortalities
were recorded in the rat studies. In addition, bioaccumulation and over-whelming of detoxification mechanisms
by repeated exposure as a mechanism of toxicity is not likely for glyphosate.

On the basis of a weight of evidence approach and with due consideration of all data from the short-term, long-
term, reproductive and rabbit developmental studies, RAC concludes that STOT RE classification is not
justified for glyphosate.

Neurotoxicity studies

Two acceptable 90-day sub-chronic neurotoxicity studies are available (refer to Vol 1 section 2.6.7). In the first
study, a decreased body weight (gain) and reduced food consumption was observed at the highest dose level of
20000 ppm in males only (dose level equivalent to 1499 mg/kg bw/day; study report no. 2060-0010, 2006). In the
second study (Ell/P/4867, 1996) the findings were comparable with a decreased body weight gain in males at
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20000 ppm (equivalent to 1547 mg/kg bw/day). As no significant or severe toxicity is observed below the oral
guidance values, classification for STOT-RE is not warranted based on these studies.

2.6.3.1.3  Conclusion on classification and labelling for STOT-RE (specific target organ toxicity-repeated
exposure)

No classification is proposed for glyphosate for STOT-RE (specific target organ toxicity — repeated exposure).

2.6.4 Summary of genotoxicity / germ cell mutagenicity [equivalent to section 10.8 of the CLH
report template]

Genotoxicity and mutagenicity of glyphosate were examined in several test systems covering all relevant endpoints
in vitro (in bacterial and mammalian cells) and in vivo (in both somatic and germ cells). In addition, several
publications from the open literature have been evaluated and included in the tables below.

In the previous CLH report (BAuA, 2016), the following was mentioned: “in addition to the studies with glyphosate,
a large number of published studies with formulations containing glyphosate are available which were tested for
different mutagenicity and genotoxicity endpoints in a variety of in vitro and in vivo mammalian and non-
mammalian test systems. A part of these studies revealed positive or at least equivocal results in particular when
testing was performed in non-standard systems and when so-called “indicator tests” were employed. It is likely that
such results were rather due to co-formulants than to glyphosate. Therefore, they cannot be taken into account for
classification of glyphosate for mutagenicity. Furthermore, against the background of an extremely large database
using standard test systems (bacteria, mammalian cells and mammals), data obtained in non-standard test systems
(e.g. plant, insect, worm, fish etc.) was not considered for classification of health related endpoints even if performed
with the active ingredient.” The current assessment has been carried out on the same grounds.
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Table 49:

Volume 1 — Level 2

Summary table of genotoxicity/germ cell mutagenicity tests in vifro

Gl

Test substance

Relevant information about the study
including rationale for dose selection (as
applicable)

Observations /Results

Reference

In vitro bacterial gene mutation assays

No HCD for the
positive control,
limited HCD for the
negative control.

Batch: 2009051501
Purity: 95.23%

plate test and pre-incubation test),
Strains: S. fyphimurium TA 98, TA 100, TA
102, TA 1535 and TA 1537

observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

OECD 471 (1997) Glyphosate technical Ames test, 59, 3-5000 pg/plate (standard No relevant increase in the number of revertants | Report no. 1989201
plate test), 33-5000 pg/plate (pre-incubation | observed in any experiment with the tested (2020)
Study acceptable (refer to Vol 4) test), concentrations in the presence or absence of
Strains: S. fyphimurium TA 98, TA 100, TA | metabolic activation. The test substance is Submitted as Vol 4
1535 and TA 1537 and E. coli WP2 uvr4 considered non-mutagenic under the conditions | confidential
of this study. information
OECD 471 (1997) Glyphosate technical Ames test, £589, 50-5000 pg/plate (standard No relevant increase in the number of revertants | Report no. 18925
plate test), 50-5000 pg/plate (pre-incubation | observed in any experiment with the tested (2019)
Study acceptable (refer to Vol 4) test), concentrations in the presence or absence of
Strains: S. fyphimurium TA 97a, TA 98, TA | metabolic activation. The test substance is Submitted as Vol 4
100, TA 102 and TA 1535 considered non-mutagenic under the conditions | confidential
of this study. information
OECD 471, GLP Glyphosate Ames test, £S89, 1.5-5000 pg/plate (standard No relevant increase in the number of revertants | CA 5.4.1/001;
Batch: 04062014 plate test), 5-5000 pg/plate (pre-incubation observed in any experiment with the tested Report no. 41401854
No significant Purity: 85.79% test), concentrations in the presence or absence of (2014)
deviations Strains: S. fyphimurium TA 98, TA 100, TA | metabolic activation. The test substance is
1535 and TA 1537 and E. coli WP2 uvrA considered non-mutagenic under the conditions
Study acceptable of this study.
OECD 471, GLP Glyphosate Tech. Ames test, £589, 10-5000 pg/plate (standard No relevant increase in the number of revertants | CA 5.4.1/002;
Batch: 20110107-2 plate test and pre-incubation test), observed in any experiment with the tested Report no. 126159
No significant Purity: 97% Strains: S. fyphimurium TA 98, TA 100, TA | concentrations in the presence or absence of (2012)
deviations 102, TA 1535 and TA 1537 metabolic activation. The test substance is
considered non-mutagenic under the conditions
Study acceptable of this study.
OECD 471, GLP Glyphosate technical Ames test, £589, 31.6-3160 pg/plate (standard | No relevant increase in the number of revertants | CA 5.4.1/003;

Report no. 24880
(2010)
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Study acceptable but
with restrictions

OECD 471, GLP

2-AA as sole positive
control; no impact on
study outcome
expected

Study acceptable

Glyphosate Tech spiked
with glyphosine.

Batch: 2009051501
(glyphosate); 1438405

(glyphosine)

Purity: glyphosate
technical grade (purity
97.16% wiw),
containing 0.63% (w/w)
glyphosine in the
technical grade active
ingredient

Ames test, £59, 3-5000 ug/plate (standard
plate test and pre-incubation test),

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/004;
Report no. 1332300
(2010)

OECD 471, GLP

2-AA as sole positive
control; no impact on
study outcome
expected

Study acceptable

Glyphosate Tech.
Batch: 200903051
Purity: 98.2%

Ames test, £59, 31.6-5000 pg/plate (standard
plate test and pre-incubation test),

Strains: S. typhimurium TA 98, TA 100, TA
102, TA 1535 and TA 1537

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/005;
Report no. 101268
(2010)

OECD 471, GLP

No HCD for the
positive control,
limited HCD for the
negative control.

Study acceptable but
with restrictions

Glyphosate technical
Batch: 20080801
Purity: 98.8%

Ames test, £59, 31.6-3160 pg/plate (standard
plate test and pre-incubation test),

Strains: S. typhimurium TA 98, TA 100, TA
102, TA 1535 and TA 1537

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/006;
Report no. 23916
(2009)

OECD 471, GLP

2-AA as sole positive
control; no impact on
study outcome
expected

Glyphosate technical
Batch: 569753
Purity: 96.3%

Ames test, £59, 3-5000 pg/plate (standard
plate test), 33-5000 pg/plate (pre-incubation
test),

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA
(pKM101) and WP2 pKM101

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation for strains TA 98, TA 100,
TA 1535 and TA 1537. For strains WP2 uvrA
(pKM101) and WP2 pKM101, the number of

CA 5.4.1/007,;
Report no. 1264500
(2009)
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Study acceptable

revertants were above or below the limits of the
HCD in the concurrent untreated and vehicle
control, as well as multiple test item
concentrations, but these observations are not
considered to be biologically relevant. In
conclusion, the test substance is considered non-
mutagenic under the conditions of this study.

OECD 471, GLP

No reporting of cell
density; 2-AA as sole
positive control. No
impact on study
outcome expected.

Study acceptable

Glyphosate technical
(NUP-05068)

Batch: 200609062
Purity: 95.1%

Ames test, £59, 3-5000 pg/plate (standard
plate test), 33-5000 pg/plate (pre-incubation
test),

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation for strains TA 98, TA 100,
TA 1535 and TA 1537, as well as WP2 uvrA in
experiment I1. In conclusion, the test substance
is considered non-mutagenic under the
conditions of this study.

CA 5.4.1/009;
Report no. 1061401
(2007)

OECD 471, GLP

No reporting of cell
density; 2-AA as sole
positive control. No
impact on study
outcome expected

Study acceptable

Glyphosate technical
(NUP-05070)

Batch: 20060901
Purity: 97.7%

Ames test, £59, 3-5000 pg/plate (standard
plate test), 33-5000 pg/plate (pre-incubation
test),

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/010;
Report no. 1061402
(2007)
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OECD 471, GLP

No reporting of cell
density; 2-AA as sole
positive control. No
impact on study
outcome expected

Study acceptable

Glyphosate technical
(NUP-05067)
Batch: 0609-1
Purity: 95.0%

Ames test, £59, 3-5000 pg/plate (standard
plate test), 33-5000 ug/plate (pre-incubation
test),

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/011;
Report no. 1061403
(2007)

OECD 471, GLP Glyphosate acid Ames test, £59, 100-5000 pg/plate (standard | No relevant increase in the number of revertants | CA 5.4.1/013,;
Batch: P24 plate test and pre-incubation test), observed in any experiment with the tested Report no.

No HCD; cell density, | Purity: 95.6% Strains: S. typhimurium TA 98, TA 100, TA | concentrations in the presence or absence of CTL/P/4874

cytotoxicity and 1535 and TA 1537 and E. coli WP2 uvrA and | metabolic activation. The test substance is (1996)

precipitation not WP2P (WP2 pKM101) considered non-mutagenic under the conditions

reported; 2-AA as sole of this study.

positive control

Study acceptable but

with restrictions

OECD 471, GLP Technical glyphosate Ames test, £59, 50-5000 pg/plate (both No relevant increase in the number of revertants | CA 5.4.1/014;

No HCD; Cytotoxicity
not reported in detail;
2-AA as sole positive
control; Repeat
experiment identical to
first experiment

Batch: H95D161A
Purity: 95.3%

assays with standard plate test),
Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537 and E. coli WP2 uvrA

observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

Report no. 434/014
(1996)
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Study acceptable but
with restrictions

OECD 471 Technical glyphosate Ames test, £59, 156-5000 pg/plate (standard | No relevant increase in the number of revertants | CA 5.4.1/015;

GLP Batch: 940908-1 plate test and pre-incubation test), observed in any experiment with the tested Report no.
Purity: 95.68% Strains: S. typhimurium TA 98, TA 100, TA | concentrations in the presence or absence of IET 94-0142

No HCD; 1535 and TA 1537 and E. coli WP2 uvrA metabolic activation. The test substance is (1995)

In the repeat- considered non-mutagenic under the conditions

experiment, no of this study.

parameter was

changed.

Study acceptable but

with restrictions

OECD 471 Technical glyphosate Ames test, £59, 1-1000 pg/plate (both assays | No relevant increase in the number of revertants | CA 5.4.1/018;

GLP Batch: 046 with standard plate incorporation test) observed in any experiment with the tested Report no. 887-
Purity: 96% concentrations in the presence or absence of MUT.AMES

metabolic activation. The test substance is (1993)
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No HCD; Conducted
in four valid strains
only. Strains like

S. typhimurium TA 102
or E. coli WP2
enabling the detection
of cross-linking
mutagens not included.
Bacterial cell density
and acceptance criteria
were not confirmed or
specified.

Strains: S. typhimurium TA 98, TA 100, TA
1535, TA 1537 and TA 1538

considered non-mutagenic under the conditions
of this study.

Conducted in four
valid strains only.
Strains like

S. typhimurium TA 102
or E. coli WP2
enabling the detection
of cross-linking
mutagens not included.

Strains: S. typhimurium TA 98, TA 100, TA
1535 and TA 1537

considered non-mutagenic under the conditions
of this study.

Study supportive

OECD 471 Technical glyphosate Ames test, £59, 160-2500 pg/plate in the No relevant increase in the number of revertants | CA 5.4.1/020;

GLP Batch:206-JaK-25-1 absence of S9 mix and 310-5000 pg/plate in | observed in any experiment with the tested Report no.
Purity: 98.6% the presence of S9 mix (standard plate test concentrations in the presence or absence of 12323

No HCD; and pre-incubation test), metabolic activation. The test substance is (1991)
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Acceptance and
evaluation criteria not
specified.
2-aminoanthracene
used as sole positive
control

Study supportive

OECD 471 Technical glyphosate Ames test, £S9, 8-5000 pg/plate in the first The study is not considered acceptable due to CA 5.4.1/021;

GLP Batch: 0190A experiment and 312.5-5000 pg/plate in the the large number of deviations (refer to Report no.
Purity: not reported second experiment, deviations in the first column). Therefore, no 300/1

No HCD; Strains: S. typhimurium TA 98, TA 100, TA | final conclusions can be made. Based on this (1990)

Strains like 1535, TA 1537 and TA 1538. study, however, no indications for mutagenicity

S. typhimurium TA 102 were obtained.

or E. coli WP2

enabling the detection

of cross-linking

mutagens not included.

Purity not reported.

2-aminoanthracene

used as sole positive

control (+S9 mix)

Study not acceptable

OECD 471 Glyphosate Ames test, £59, 10-1000 pg/plate. The study is not considered acceptable due to CA 5.4.1/022;

GLP Batch: not reported Strains: S. typhimurium TA 98, TA 100, TA | the large number of deviations (refer to Report no. not reported
Purity: not reported 1535, TA 1537 and E. coli strain WP2 uvrA. | deviations in the first column). Therefore, no (1986)

No HCD; final conclusions can be made. Based on this

Purity/batch not study, however, no indications for mutagenicity

reported. were obtained.

No correct controls

Study not acceptable

No guideline followed

No GLP (not
compulsory)

Glyphosate
Batch: not reported
Purity: not reported

Ames test, £59, 1-1000 pg/plate.
Strains: S. typhimurium his-G46, TA 1537
and TA 1538.

The study is not considered acceptable due to
the large number of deviations (refer to
deviations in the first column). Therefore, no
final conclusions can be made. Based on this
study, however, no indications for mutagenicity
were obtained.

CA 5.4.1/023;
Report no. 710/20
(1981)
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No guideline followed

No GLP (not
compulsory)

No HCD;

Instead of E. coli strain
WP2 uvrA strain WP2
hcr was used.

2- aminoanthracene
used as sole positive
control (+S9 mix)
Cytotoxicity and
precipitation data not
reported.

Glyphosate
Batch: XHJ-46
Purity: 98.4%

Ames test, £S9, 10-5000 pg/plate.

Strains: S. typhimurium TA98, TA100, TA
1535, TA 1537, TA 1538 and E.coli strain
WP?2 hcr.

No relevant increase in the number of revertants
observed in any experiment with the tested
concentrations in the presence or absence of
metabolic activation. The test substance is
considered non-mutagenic under the conditions
of this study.

CA 5.4.1/024;
Report no. ET-78-241
(1978)

Rec assay not a

standard method for
the endpoint (DNA
damage and repair).

The dose selection not

explained and viability
data not included in the
study report.

The test substance is considered non-mutagenic
under the conditions of this study.

Study supportive

U.S. EPA FIFRA Glyphosate DNA repair test (Rec-assay), £S9, 7.5-240 No relevant DNA-damaging activity in the CA 5.4.1/035;
Guidelines, Batch: HR-001, 940908- | pg/disk presence or absence of metabolic activation Report no. IET 94-
Subdivision F 1 under the conditions of this study. 0141

GLP Purity:95.68% (1995)
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Rec assay not a

standard method for
the endpoint (DNA
damage and repair).

No viability data
(actual plate count)
provided.

Some reporting
deficiencies

Study not acceptable

and no viability data (actual plate count) were
provided. In addition, there were some reporting
deficiencies. The study is therefore considered
not acceptable and no final conclusion can be
made. Based on this study, however, no
indications for mutagenicity were obtained.

Study supportive

U.S. EPA FIFRA Glyphosate DNA repair test (Rec- assay), £S9, 20-2000 The study is not considered acceptable as the CA 5.4.1/036;
Guidelines, Batch: XHJ-46 pg/disk study was not conducted under GLP and not Report no. ET-78-241
Subdivision F Purity: 98.4% according to current testing guidelines. The test | (1978)

No GLP was performed in the absence of S9 mix only

U.S. EPA FIFRA
Guidelines,
Subdivision F
No GLP

Growth inhibition
observed at the top
dose level, the result
not confirmed in an
independent
experiment.

Test performed in the
absence of metabolic
activation only

No viability data
(actual plate count)
provided

Isopropyl-amine salt of
glyphosate

Batch: SN-75-721
Purity: 64%

Given purity refers to
the contents of
glyphosate in the
formulation or the
salt300/2

Escherichia coli. DNA repair (Pol A*/A")
assay, -S9, 0.1-10000 pg/mL

Growth inhibition induced by the test item was
observed at one concentration only. The test
result did not match the evaluation criteria for a
positive result in the absence of metabolic
activation under the conditions of this study.

However, the study is not considered acceptable
as there were many deficiencies (refer to first
column).

CA 5.4.1/037;
Report no.
87BMEO014-E
(1993)
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In vitro chromosome aberration studies

OECDA473 Glyphosate acid Cytogenetic Assay in Human Lymphocytes, | No relevant increase in percentage of aberrant CA 5.4.1/025;

GLP Batch: P24 +S9, 100-1250 pg/mL metaphases observed in any experiment with the | Report no.
Purity: 95.6% tested concentrations in the presence or absence | CTL/P/6050

No HCD: of metabolic activation. The test substance is (1998)

Only 200 cells in considered non-clastogenic under the conditions

metaphase were of this study.

evaluated. Only

positive control for 20

h sampling point. No

short term exposure

without metabolic

activation.

Acceptance criteria not

specified.

Evaluation criteria

inconsistent.

Study acceptable but

with restrictions.

OECD473 Technical glyphosate Cytogenetic Assay in Chinese hamster lung No relevant increase in percentage of aberrant CA 5.4.1/026;

GLP Batch: H95D161A cells, £S89, 39-1250 pg/mL metaphases observed in any experiment with the | Report no. 434/015
Purity: 95.3% tested concentrations in the presence or absence | (1996)

No HCD; of metabolic activation. The test substance is

Only 200 cells in considered non-clastogenic under the conditions

metaphase were of this study.

evaluated

Acceptance criteria not

specified.

Evaluation criteria

inconsistent

Study acceptable but

with restrictions

OECDA473 Technical glyphosate Cytogenetic Assay in Chinese hamster lung No relevant increase in percentage of aberrant CA 5.4.1/027;

GLP Batch: 940908-1 cells, £S89, 62.5-2000 pg/mL metaphases observed in any experiment with the | Report no.
Purity: 95.68% tested concentrations in the presence or absence | IET 94-0143
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No complete HCD
(only for untreated and
solvent controls);

Only 200 cells in
metaphase were
evaluated

Acceptance criteria not
specified.

Evaluation criteria
inconsistent

Study acceptable but
with restrictions

of metabolic activation. The test substance is
considered non-clastogenic under the conditions
of this study.

(1995)

OECDA473
GLP

No complete HCD (no
data for positive
control and testing
lab);

Only 200 cells in
metaphase were
evaluated
Acceptance criteria
and.

evaluation criteria
differed from
OECD473

Study acceptable but
with restrictions

Glyphosate
Batch: 22021
Purity: 96%

Cytogenetic Assay in human peripheral
lymphocytes, £S9, 333-1000 pg/mL.

No relevant increase in percentage of aberrant
metaphases observed in any experiment with the
tested concentrations in the presence or absence
of metabolic activation. The test substance is
considered non-clastogenic under the conditions
of this study.

CA 5.4.1/028;
Report no. 141918
(1995)
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In vitro — micronucleus study

OECDA487 (2016) Glyphosate batch Human peripheral lymphocytes £S9 Negative for induction of micronuclei in human | CA 5.4.1/041

GLP AZM30320TO0, purity peripheral lymphocytes in vitro, in the presence | Report no. 8441969
91.8% Range finding assay: 13.21-1691 pg/mL. and absence of metabolic activation. (2021)

Modified treatment Main assay: 105.69-1268.25 pg/mL (highest

schedule dose eq. to 10 mM).

Acceptable study

In vitro — mammalian gene mutation studies

OECDA476 Glyphosate Mouse Lymphoma Gene Mutation Assay , No relevant increase in mutant frequencies in CA 5.4.1/030;

GLP Batch: P24 +S9, L5178Y TG™ cells observed in any experiment | Report no.
Purity: 95.6% with the tested concentrations in the presence or | CTL/P/4991

No complete HCD (no Range finding assay: 125-2000 pg/mL. absence of metabolic activation. The test (1998)

data for positive Main asasay: 296-1500 pg/mL. substance is considered non-mutagenic under

control); the conditions of this study.

Acceptance criteria and

evaluation criteria

inconsistent

Study acceptable but

with restrictions

OECDA476 Glyphosate Mouse Lymphoma Gene Mutation Assay, No relevant increase in mutant frequencies in CA 5.4.1/031;

GLP Batch: 206-JaK-25-1 +S9, 0.52-5000 pg/mL. L5178Y TG™ cells observed in any experiment | Report no. 12325
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Purity: 98.6% with the tested concentrations in the presence or | (1991)
No complete HCD (no absence of metabolic activation. The test
data for positive and substance is considered non-mutagenic under
negative control); the conditions of this study.
Acceptance criteria not
defined and
evaluation criteria not
applied
Study acceptable but
with restrictions
OECDA476 Glyphosate CHO/HGPRT Gene Mutation Assay, +S9, 2- | No relevant increase in gene mutations in the CA 5.4.1/032;

Non-GLP (not
compulsory)

No complete HCD (no
data for positive and
negative control);

Acceptance criteria not
defined and

evaluation criteria not
specified

Study acceptable but
with restrictions

Batch: XHJ-64
Purity: 98.7%

25 mg/mL.

HGPRT locus observed in any experiment with
the tested concentrations in the presence or
absence of metabolic activation. The test
substance is considered non-mutagenic under
the conditions of this study.

Report no. ML-83-155
(1983)
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The test substance is considered non-mutagenic
under the conditions of this study.

OECD482(1986)
No GLP

Selection of test
concentration not
justified.

High concentrations
cause no cytotoxicity.

No raw data.

Study not acceptable
(OECD 482 was
deleted in 2014 and the
UDS assay is no longer
a standard method)

Glyphosate
Batch: XHJ-64
Purity: 98.7%

The hepatocyte primary culture / DNA repair
assay (UDS assay), 0.0125-125 pg/mL

The study is considered to be not acceptable due
to the noted deviations and since the UDS assay
is no longer a standard method. Therefore, no
final conclusion can be made.

Based on this study, however, no indications for
DNA damage were obtained.

CA 5.4.1/034;
Report no.
M-645649-01-1
(1983)

GLP

Only a single
experiment performed

Negative test result not
confirmed in

Batch: 0190A
Purity: not reported

Test), £S9, 78.125- 2500 pg/mL

were many deficiencies (refer to first column).
Therefore, no final conclusion can be made.

However, treatment with glyphosate did not
induce a statistically significant increase in the
frequency of SCEs per chromosome up to the

OECD479 (1986) Isopropyl-amine salt of | Sister Chromatid Exchange Assay (SCE The study is not considered acceptable as there | CA 5.4.1/038;
No GLP glyphosate Test), +S9, 0.1-100 pg/mL were many deficiencies (refer to first column). Report no.

Batch: SN-75-721 Therefore, no final conclusion can be made. 87BMS013-E
Cytotoxicity and Purity: 64% (1993)
solubility/ precipitation However, treatment with glyphosate
not investigated; purity | Given purity refers to isopropylamine salt did not induce a statistically
not known; no the contents of significant increase in the frequency of SCEs per
duplicate experiment glyphosate in the chromosome up to the highest tested

formulation or the salt concentration in the presences or absence of
Study not acceptable metabolic activation under the conditions of this

study.

OECDA479 (1986) Glyphosate active Sister Chromatid Exchange Assay (SCE The study is not considered acceptable as there | CA 5.4.1/039;

Report no. 300/2
(1990)
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OECD 476 (2016)
GLP

No deviations

Glyphosate Lot/Batch nr
AZM30320TO0, purity
91.8%

HPRT study in Chinese hamster V79 cells
+S9

Preliminary assay: 13.21-1691 pg/mL
Main assay: 105.69-1691 pg/mL

No relevant increase in gene mutations in the
HGPRT locus observed in any experiment with
the tested concentrations in the presence or
absence of metabolic activation. The test
substance is considered non-mutagenic under

CA 5.4.1/040;
Report no. 8441968
(2021)

the conditions of this study.

Study acceptable the conditions of this study.
OECD 476 (1997) Glyphosate technical Chinese hamster V79/HGPRT Gene Mutation | No relevant increase in gene mutations in the Report no. 31405
Assay, +S9 HGPRT locus observed in any experiment with | (2014)
GLP the tested concentrations in the presence or
absence of metabolic activation. The test Study submitted in Vol
Study acceptable substance is considered non-mutagenic under 4 as confidential

information

Other in vifro studies (literature studies)

Non-guideline Glyphosate (analytical | In vitro comet assay in human mononuclear Glyphosate did not induce cytotoxicity or Nagy et al., 2019
(although comet assay | grade; purity not white blood cells with glyphosate and three genotoxicity, whereas cytotoxicity and (KCA 5.4/003)
similar to OECD GL reported); formulations genotoxicity was observed when cells were
489) treated with the formulations. Possibly,
Formulations: Exposure to 1-1000 uM (£ S9 mix) for 4 h genotoxicity is the result of the observed
Non-GLP (literature Roundup Mega, Fozat cytotoxicity or due to co-formulants present in
study) 480, Glyfos the formulations.
Study supportive Limitations:
No HCD, results of positive control not shown,
details about the test substance are missing,
number of scored slides not in line with OECD
GL 489, stability and conc of tested
concentrations not analytically verified
Non-guideline Glyphosate In vitro cytotoxicity test in whole blood Cytotoxicity (whole blood): cytotoxicity De Almeida et al.,
(although comet assay | (purity 99.5%); samples and breast cancer (MCF7 and MDA- | observed, with a dose-response relationship for | 2018 (KCA 5.4/004)
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similar to OECD GL
489)

Non-GLP (literature
study)

Study supportive

Formulations:
Roundup and
Wipeout

MB-231) and endometrial cancer (HEC1A)
cell lines. Exposure at 0.1-500 pg/mL for 18
hours (whole blood) or at 75-500 pg/mL for
24 hours (cell lines). No information
regarding metabolic activation.

In vitro comet assay in breast cancer cells
(MCF7 and MDA-MB-231) and endometrial
cancer cells (HEC1A) at 500 and 1000 pg/mL
for 4 hours. No information regarding
metabolic activation.

Wipeout, but bell-shaped dose-response for
glyphosate and Roundup.

Cytotoxicity (cell lines): at > 75 pg/mL in
HEC1A cells, no cytotoxicity in MCF7 and
MDA-MB-231 cells upon treatment with
glyphosate. No cytotoxicity upon treatment with
Roundup in any of the three cell lines. No
cytotoxicity upon treatment with Wipeout in
MCF-7 and MDA-MB-231 cell lines, however,
a significant increase in cell viability observed
in the HEC1A cell line.

Comet assay (HEC1A; 500 and 1000 pg/ml):
positive for glyphosate, Roundup, and Wipeout.

Comet assay (MCF7; 500 and 1000 pg/ml):
negative for glyphosate, Roundup, and Wipeout.

Comet assay (MDA-MB-231; 500 and 100
pg/ml): positive for glyphosate, positive for
Roundup except at 800 pg/mL with regard to
tail moment, positive for Wipeout at 500 pg/mL,
but not at 800 pg/mL.

Limitations:

At the highest concentration (800-1000 pug/ml)
the cytotoxicity has not been assessed. Therefore
this study is difficult to interpret since the
cytogenicity assay does not indicate any dose-
response relationship.

Details regarding the tested formulations
missing, no HCD, no information regarding
metabolic activation, number of scored slides
not in line with OECD GL 489. Stability and
concentration of test item not analytically
verified.
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489)

Non-GLP (literature
study)

Study supportive

stress parameters

Exposure of HepG2 cells to 0.5-3.5 pg/mL
for 4 and 24 h (Comet assay and MN assay)

Assays without metabolic activation only.

in tail intensity after 4 hours, but not after 24 h.
A decrease in tail intensity might indicate DNA
cross-links, however, according to OECD TG
489 this cannot be reliably detected with
standard experimental conditions.

MN assay: equivocal.

Oxidative stress: no substance related effect.

Reliability of the study is doubted due to several
limitations regarding the publication, a.o. lack of
statistical significance; no reproducible effects
as well as the fact that the control values in the
Comet assay and micronucleus assay seem to be
highly variable; assay only without metabolitic
activation; HCD not reported; proficiency of lab
not demonstrated; purity not reported, test
substance stability and test concentration not
analytically verified.

Similar to OECD GL Glyphosate (purity not | In vitro chromosome aberration (CA) assay CA assay: positive Santovito et al., 2018
473 and 487 reported) and micronucleus (MN) assay in human (KCA 5.4/006)
lymphocytes MN assay: positive
Non-GLP (literature
study) Exposure to 0.0125 — 0.5 pg/mL for 52 h (CA | Limitations:
assay) or 72 h (MN assay) only continuous treatments without metabolic
Study supportive activation, no HCD, proficiency of the lab not
demonstrated, highest dose not in line with the
guidelines; treatment started at 24 h after
stimulation instead of 48 h; exposure duration
exceeded 1.5 cell cycles; purity of test substance
not stated, stability and conc of tested
concentrations not analytically verified.
Non-guideline Glyphosate In vitro: cell proliferation, Comet assay, Cell proliferation: No statistically significant Kasuba et al.,
(although comet assay | (purity not reported) cytokinesis-block micronucleus (CBMN) change. 2017
similar to OECD GL cytome assay, determination of oxidative Comet assay: a statistically significant decrease | (KCA 5.4/007)

Non-guideline
(although comet assay
similar to OECD GL
489)

Glyphosate (95 %
purity)

In vitro: comet assay, DNA repair,
methylation of global DNA, as well as p16
and p53 promotor regions.

Comet assay: positive at > 0.5 mM. Significant
DNA repair was observed after 120 min of
recovery.

Global DNA methylation statistically significant

Kwiatkowska et al.,
2017
(KCA 5.4/008)
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Non-GLP (literature
study)

Study supportive

Exposure of human peripheral blood
mononuclear cells to 0.25-10 mM glyphosate
for 24 h. Assays without metabolic activation
only.

decreased at 0.25 mM, but not at 0.5 mM.
Methylation p53 promotor regions statistically
significant increased at 0.25 and 0.5 mM. No
statistically significant change in the
methylation of the p16 promotor region.

Limitations:

The study indicates statistically significant DNA
damage but this effect seems only to occur at
concentrations above that found in vivo in rats
given 2000 mg/kg bw (i.e., 0.3 mM) and can,
thus, be considered an irrelevant effect. Poor
description of donors, low number of donors,
HCD not available; proficiency of lab not
demonstrated, test substance stability and test
concentration not analytically verified.

Non-guideline study

Non-GLP (literature
study)

Study supportive

Glyphosate and AMPA
(purities not reported)

In vitro: induction of DNA double strand
breaks (immunofluorescence of
phosphorylated H2AX foci);

induction of proteins involved in DNA
recombination (Western blot; glyphosate

only)

Exposure of human peripheral blood
lymphocytes to 0.4-50 uM glyphosate for 1.5
h. Assays without metabolic activation only.

Induction of DNA double strand breaks (DSBs):
positive for glyphosate, but no clear dose-
response relationship. Positive results of DSBs
based on the surrogate marker y-H2AX foci,
however, are difficult to interpret since there is
no guideline for this type of study and no
information on validation of this assay in
available. Negative for AMPA.

Induction of proteins involved in DNA
recombination: statistically significant increase
of p-Ku80, but not of Rad51.

Limitations:

Purity not reported, HCD not reported, test
substance stability and test concentration not
analytically verified. In addition, as no guideline
or validation of this assay is available the results
are difficult to interpret.

Suéarez-Larios, K. et
al., 2017 (KCA
5.4/009)

Non-guideline
(although comet assay
similar to OECD GL
489)

Glyphosate (95 %
purity)

In vitro comet assay.

Exposure of human Burkitt’s Lymphoma
(Raji) cells to 0.1 uM-15 mM glyphosate for

Comet assay: positive at > 1 mM (i.e. doses that
are not physiologically relevant)
Cytotoxicity: > 10 mM

Main deviations from OECD GL 489:

Townsend et al., 2017
(KCA 5.4/010)
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Non-GLP (literature
study)

Study supportive

10-120 min. Assay without metabolic
activation only.

description of lysis conditions incomplete,
number of scored cells too low, study only
performed without metabolic activation, no
HCD are available (lab proficiency not proven),
test substance stability and test concentration not
analytically verified.

Non-guideline
(although MN assay
similar to OECD GL
487)

Non-GLP (literature
study)

Study supportive

Glyphosate and AMPA
(purities not reported)

In vitro micronucleus assay (£S9 and after
photoactivation); intracellular ROS
determination

Exposure of CHO-K1 cells to 5-100 pg/mL
glyphosate (£S9, +irradiation) and 0.005-0.01
png/mL (-S9), 0.1-5 pg/mL (+S9), and
0.00005-0.001 pg/mL (+irradiation) AMPA
for 3 h.

Micronucleus assay (glyphosate): negative (-
S9); positive (+S9; > 10 ug/mL); positive
(+irradiation at 100 pg/mL)

ROS formation (glyphosate): negative

Micronucleus assay (AMPA): positive (-S9; >
0.01 pg/mL); positive (+S9; > 1 ng/mL);
positive (+irradiation > 0.0005 pg/mL)

ROS formation (AMPA): elevated

Main deviations from OECD GL 487: no
continuous treatment schedule, test chemicals
not characterized, no positive control or HCD
(lab proficiency not proven), test substance
stability and test concentration not analytically
verified.

Roustan et al, 2014
(KCA 5.4/011)

Non-guideline
(although comet assay
and MN assay similar
to OECD GL 489 and
487, respectively)

Non-GLP (literature
study)

Study supportive

Glyphosate

(purity: 95%);

Roundup Ultramax (450
g/L glyphosate acid)

In vitro comet assay, MN assay, and
determination of different cytotoxicity assays
(LDHe, XTT, SRB)

20 min exposure of human-derived buccal
epithelium cells (TR146 cell line) to 10-2000
mg/L (comet assay), 10-20 mg/L (MN assay),
and 10-200 mg/L (cytotoxicity assays)
glyphosate and Roundup Ultramax.

Assay without metabolic activation only.

Comet assay: equivocal for glyphosate and
positive Roundup Ultramax (both > 20 mg/L)

CBMN assay: positive for glyphosate and
Roundup Ultramax (both > 10 mg/L)

Cytotoxicity: Glyphosate at > 80 mg/L;
Roundup Ultramax at > 10 mg/L

Apoptosis seems to be pronounced already at 10
mg/L compared to the medium control (and the
positive control). It is therefore not unlikely that
the positive effects observed at 10 mg/L and
above are due to cytotoxicity.

Limitations: Description of the methods very
limited, treatment schedule, only conditions

Koller et al., 2013
(KCA 5.4/013)
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without metabolic activation, no positive control
in the Comet assay, HCD of limited extent, test
substance stability and test concentration not
analytically verified.
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The percentage of polychromatic
erythrocytes among total
erythrocytes determined for 200
erythrocytes.

Bone marrow exposure not
confirmed.

Historical control data of solvent
controls not considered.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

Table 50:  Summary table of genotoxicity/mutagenicity tests in mammalian somatic or germ cells in vivo
Method, guideline, deviations® if | Test substance Relevant information about the study (as | Observations/Results Reference
any applicable)
Genotoxicity/mutagenicity tests in mammalian somatic cells in vivo
OECDA474 (2014) Glyphosate In vivo micronucleus test in mice, 2000 The test substance is considered non- Report no.
GLP technical with one | mg/kg bw/day clastogenic and non-aneugenic under the 14613.402.078.14,
impurity conditions of this study. 2015
Study acceptable Oral gavage, vehicle corn oil
Bone marrow exposure of glyphosate proven | Submitted as Vol 4
by measurement of plasma levels of confidential
glyphosate at 24 h after application. In information
addition, clinical signs (bristling, tachypnoea
and motor incoordination) were noted.
OECDA474 (1997) Glyphosate TGAI | Micronucleus test of glyphosate TGAIin | Treatment with glyphosate did not induce a | Report no. 485-1-
GLP Batch: 20061109 | mice, 2000 mg/kg bw/day statistically significant increase of 06-4696, 2012
Purity: 98.9% micronuclei in the bone marrow of Swiss
Only 2000 polychromatic Oral gavage, vehicle vegetable oil albino mice in vivo under the conditions of | (CA 5.4.2/001)
erythrocytes evaluated this study.

Study acceptable
OECDA474 (1997) Glyphosate Micronucleus Assay in Bone Marrow Cells | Treatment with glyphosate did not induce a | Report no. 1479200,
GLP Technical of the Mouse, 2000 mg/kg bw/day statistically significant increase of 2012

Batch: 569753 micronuclei in the bone marrow of male
Only 2000 polychromatic Purity: 96.3% Oral gavage, vehicle 1% carboxymethyl NMRI mice in vivo under the conditions of | (CA 5.4.2/002)
erythrocytes evaluated cellulose (CMC) this study.
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

Bone marrow exposure not
confirmed.

Historical control data not
considered.

Study acceptable.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

OECDA474 (1997)
GLP

Only 2000 polychromatic
erythrocytes evaluated.

Bone marrow exposure not
confirmed.

Acceptance criteria not specified
in the study report.

Historical controls not considered
in the evaluation criteria

Study acceptable

Glyphosate
Technical

Batch: 20070545
Purity: 99.1%

Micronucleus Assay in bone marrow cells
in mice; 500, 1000 and 2000 mg/kg bw

Oral gavage, vehicle 0.5% carboxymethyl
cellulose (CMC)

Treatment with glyphosate did not induce a
statistically significant increase of
micronuclei in the bone marrow of NMRI
male mice in vivo under the conditions of
this study.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

Report no. 1158500,
2008

(CA 5.4.2/005)
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Method, guideline, deviations® if | Test substance Relevant information about the study (as | Observations/Results Reference

any applicable)

OECDA474 (1997) Glyphosate Micronucleus Assay in bone marrow cells | A small but statistically significant increase Report no.

GLP Technical in CD-1 male mice; 150, 300 and 600 in mnPCE after 24 h in the 600 mg/kg bw 2060/014, 2006
Batch: HOSHO16A |mg/kg bw group, which was within HCD. No increase

Only 2000 polychromatic Purity: 95.7% was seen after 48 hours. The response was (CA 5.4.2/007)

erythrocytes evaluated. Intraperitoneal injection interpreted as a haematopoietic effect due to

Acceptance criteria not specified
in the study report.

Historical controls not provided.
Individual animal data for
clinical signs were detailed in the

study report.

Study acceptable but with
restrictions

bone marrow toxicity by the study authors.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

OECD474 (1997)
GLP

Only 1000 polychromatic
erythrocytes evaluated.

Bone marrow exposure not
confirmed.

Glyphosate
Technical Nufarm
Batch: 037-919-
113

Purity: 95%

Micronucleus Assay in bone marrow cells
in mice; 187.5, 375 and 562.5 mg/kg
bw/day

Intraperitoneal injection

Treatment with glyphosate did not induce a
statistically significant increase of
micronuclei in the bone marrow of male
and female Swiss albino mice in vivo under
the conditions of this study.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

Report no. -
G12.79/99, 1999

(CA 5.4.2/008)
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

Acceptance and evaluation
criteria specified in the study
report inconsistent with those
specified by the guideline.

Historical controls for the
positive or vehicle controls not

provided.

Study acceptable but with
restrictions

OECD474 (1997)
GLP

Body weights and clinical signs
have not been described in the
study report.

Highest dose 5000 mg/kg
bw/day.

Only 2000 polychromatic
erythrocytes evaluated.
Percentage of polychromatic
erythrocytes among total
erythrocytes was determined for
200 erythrocytes only.

Bone marrow exposure not
confirmed.

Evaluation criteria not specified
in the study report.

Acceptance criteria inconsistent
with those specified by the
guideline.

Glyphosate Acid
Batch: P24
Purity: 95.6%

Micronucleus Assay in bone marrow cells
in mice; 5000 mg/kg bw/day

Oral gavage, vehicle saline

Treatment with glyphosate did not induce a
statistically significant increase of
micronuclei in the bone marrow of male
and female CD-1 mice i vivo under the
conditions of this study.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

Report no.
l/P/4954. 1996

(CA 5.4.2/009)
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Method, guideline, deviations® if | Test substance Relevant information about the study (as | Observations/Results Reference

any applicable)

Historical controls not provided.

Study acceptable but with

restrictions

OECD474 (1983) Glyphosate (N- Micronucleus Assay in bone marrow cells | Treatment with glyphosate did not induce a Report no.
(Phosphonomethyl) | in mice; 50-5000 mg/kg bw/day statistically significant increase of 889-MUT.MN,

GLP glycine) micronuclei in the bone marrow. 1993
Batch: FSG 03090 | Oral gavage, vehicle refined groundnut For females, at the high dose (above the

Highest dose 5000 mg/kg H/05 (peanut) oil OECD limit) the test result was considered (CA 5.4.2/010)

bw/day. Purity: 96.8% equivocal.

Only 2000 polychromatic The test substance is considered equivocal

erythrocytes evaluated. for clastogenicity and aneugenicity under the

Acceptance and evaluation
criteria not specified in the study
report.

Historical controls not provided.

Study acceptable but with
restrictions

conditions of this study.
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

OECD474 (1983)
GLP

Highest dose 5000 mg/kg
bw/day.

Only 2000 polychromatic
erythrocytes evaluated.

Bone marrow exposure not
confirmed.

Historical controls not provided.
Acceptance and evaluation
criteria not specified in the study

report.

Study acceptable but with
restrictions

Glyphosate
technical

Batch: 206-JaK-
25-1

Purity: 98.6%

Micronucleus Assay in bone marrow cells
in mice; 5000 mg/kg bw/day

Oral gavage, vehicle 0.5% carboxymethyl
cellulose in distilled water

Treatment with glyphosate did not induce a
statistically significant increase of
micronuclei in the bone marrow of NMRI
SPF mice in vivo under the conditions of this
study.

The test substance is considered non-
clastogenic and non-aneugenic under the
conditions of this study.

Report no. 12324,
1991

(CA 5.4.2/012)
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Method, guideline, deviations® if | Test substance Relevant information about the study (as | Observations/Results Reference
any applicable)
OECDA474 (1997) Glyphosate Micronucleus Assay in bone marrow cells | Treatment with glyphosate did not induce a Report no.
GLP technical in CD rats; 500-2000 mg/kg bw/day statistically significant increase of 23917, 2009
Batch: 20080801 chromosome aberrations in the bone marrow
Only 2000 polychromatic Purity: 98.8% Oral gavage, vehicle 0.8% aqueous of CD rats in vivo under the conditions of (CA 5.4.2/014)
erythrocytes evaluated. hydroxypropylmethyl cellulose this study.
Bone marrow exposure not The test substance is considered non-
confirmed. clastogenic and non-aneugenic under the
conditions of this study.
Historical control data for
positive controls not provided.
Study acceptable buth with
restrictions
OECDA475 (1984) Glyphosate In vivo mammalian bone marrow Bone marrow exposure was indicated by a Report no.
GLP Batch: 046 chromosome aberration test in mice reduction in the mitotic index and clinical 890-MUT-CH.AB,
Purity: 96.8% (5/sex/dose group); 50, 500 or 5000 mg/kg | signs of toxicity. 1994
Only 50 metaphases/ mouse bw/day, dose volume 10 mL/kg bw, 2 days,
investigated (instead of 200). Positive control oral gavage Treatment with glyphosate did not induce a (CA 5.4.2/015)

Mitotic index for 100 cells
instead of 1000 cells.

Only scoring for CA in high dose
group (where toxicity was
observed).

No justification for second dose.

The cell cycle arrest time was
insufficient and the sampling
time after the second dose was
later (24 hours plus additional 1.5
hours cell cycle arrest) than
specified in the current guideline

cyclophosphamide

Vehicle refined groundnut (peanut) oil

statistically significant increase of
chromosome aberrations in the bone marrow
of Swiss Albino mice in vivo under the
conditions of this study.

The test substance is considered non-
cytogenic under the conditions of this study.
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

(24 hours after 2 dose including
cell cycle arrest).

Acceptance and evaluation
criteria not specified in the study

report

Historical control data not
provided.

Study supportive

OECDA475 (1984)
Non-GLP (not compulsory)

Only 50 metaphases/ rat
investigated (instead of 200).

Mitotic index for 100 cells
instead of 1000 cells.

Dose level of 1000 mg/kg bw
(instead of 2000 mg/kg bw); no
evidence of bone marrow
toxicity.

Only sampling at 6, 12 and 24 h,
but not at 48 h.

Acceptance and evaluation
criteria not specified in the study

report

Historical control data not
provided.

Study supportive

Glyphosate
technical

Batch: T830044
Purity: 98.7%

Positive control
Cyclophosphamide

In vivo mammalian bone marrow
chromosome aberration test in rats
(6/sex/treatment group); 1000 mg/kg
bw/day, intraperitoneal administration,

colchicine
4, 10 or 22 h after start treatment

sacrifice
6, 12 or 24 h after start treatment

Treatment with glyphosate did not induce a
statistically significant increase of
chromosome aberrations in the bone marrow
of Sprague-Dawley rats in vivo under the
conditions of this study.

The test substance is considered non-
cytogenic under the conditions of this study.

CA 5.4.2/016;
Report no.
830083, 1983
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

Similar to OECD 474

Non-GLP (literature study)

Four batches of
glyphosate;
Purities: 95.7, 98.3,
95.1 and 95.8%

Micronucleus test in vivo in CD1 mice,
5/sex/group

Oral gavage for two days (24 h interval);

Negative in the in vivo MN test for all four
batches.

No evidence of bone marrow exposure

Ilyushina, N. et al.,
2018a
(KCA 5.4/002)

Non-GLP (literature study)

Study supportive

technical (purities:
96.6, 95.8 and
95.7%)

Oral gavage for two days (24 h interval);
500, 1000, 2000 mg/kg bw; vehicle 1%
starch

Sampling: 22 h after 2nd dose

Negative for batches II and III.

No evidence of bone marrow exposure
provided.

Limitations:

Positive control animals were included but
the data are not reported. No ratio of PCE to
NCE was reported. Data have been presented
per group rather than per animal. HCD data
not included.

Note: Positive result for batch I postulated as
due to the presence of 0.13% formaldehyde
as an impurity. However, no data is
submitted to support this hypothesis. It is
noted that no evidence for induced systemic
mutations is available for formaldehyde
(CLH opinion on formaldehyde, 2012) and it
is questionable whether 0.13% of an
impurity would induce micronuclei in vivo.
Due to the several limitations, however, the
study is considered supportive in any case.

Study supportive 2000 mg/kg bw provided.
Sampling: 22 h after 2nd dose Limitations:
Source of glyphosate batches not reported;
limited detail on methodology
OECD GL 474 Three batches of Micronucleus test in vivo in CD1 mice, 5 Micronucleus test: Ilyushina, N.A. ef
glyphosate animals/group Positive for batch I al.,2018b

(KCA 5.4/005)
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

Non-guideline (although the
alkaline comet assay largely
follows OECD GD 489)

Non-GLP (literature study)

Study not acceptable for the
Comet assay: study reliable with
restrictions for other parts of the
study.

Deviations:

- No justification is provided for
the harvesting timepoint at 24 h
after the last dosing. According to
the OECD GD sampling time
should be determined from kinetic
data (e.g. at Tmax or at the steady
state for multiple
administrations).

- Slides were left 10 minutes for
unwinding of the DNA, whereas
the OECD GD states for at least
20 minutes.

- The frequency of hedgehogs was
determined based on visual
scoring of 100 nucleoids per
sample instead of 150. Further,
the data on frequency of
hedgehogs was not reported in the
publication.

- No data on the proficiency of
the lab for performing the
alkaline comet assay has been
provided in the publication (e.g.
no historical control data on the

Glyphosate of
analytical standard
purity grade (purity
of <100%)

28-day repeated oral dose by gavage

Dose levels: 0.1, 0.5, 1.75 and 10 mg/kg
bw/day

Rat, Wistar, six males per group

Based on the Comet assay, no conclusion
could be drawn regarding the genotoxic
potential of glyphosate (it cannot be
concluded whether the results are positive,
negative, or equivocal; see B.6.4.4.14 for
details).

There was no dose-related effect on
oxidative stress markers in plasma and liver
and cholinesterase activity in plasma.

Body weight gain was lower in the treated
animals of all dose groups, however, without
a dose-response relationship. No changes in
relative liver weight.

Milic et al., 2018

(KCA 5.3.1/010)
(B.6.4.4.14)
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

positive and negative controls are
provided).

Non-guideline (although comet
assay shows some similarity to
OECD GL 489)

Non-GLP (literature study)

Study supportive

Glyphosate and
AMPA

(Purity 96% and
99%, respectively)

In vivo comet assay (blood, liver) and
determination of oxidative stress
parameters (TBARs, SOD and CAT
activity in liver, kidney, lung, and heart)

14-Day exposure of Balb C mice (sex
unknown, 6 animals/ group) to 40 or 400
mg/kg bw/day glyphosate and 100 mg/kg
bw/day AMPA via drinking water.

Comet assay: positive in blood and liver for
glyphosate at 40 and 400 mg/kg bw/day and
for AMPA at 100 mg/kg bw.

As there is no dose-response observed for
glyphosate and as there are no historical
control or positive control data provided for
this laboratory, the results are difficult to
interpret.

Together with the limitations reported below,

this study does not give clear evidence for
positive results for glyphosate or AMPA.

Oxidative stress parameters: No statistically
significant differences except decrease in
SOD activity in heart and increase in CAT
activity in kidney for glyphosate at a dose
level of 400 mg/kg bw/day.

Deviations/limitations:

Description of the method very limited
(essential details missing), sex of animals
unknown, number of doses and scored
nucleoids not in line with OECD TG 489, no
positive controls used and no HCD provided
(therefore lab proficiency is not proven).

Maias et al., 2013
(KCA 5.4/012)
(B.6.4.4.12)

Genotoxicity/mutagenicity tests in mammalian germ

cells in vivo

OECD478 (1984)
GLP

Dose levels were spaced with a
factor of 5 (and not 2-4)

Glyphosate

Batch: code FSG
03090 H/05, March
1990

Purity: 96.8%

In vivo study in germ cells - Dominant
lethal test in Wistar rats; 200, 1000 and 5000
mg/kg bw (single dose)

Oral gavage

Treatment with glyphosate did not induce a
statistically significant increase of dominant
lethal effects in Wistar rats under the
conditions of this study.

Report no. TOXI-
888-DLT, 1992

(CA 5.4.3/001, CA
5.4.3/002 and CA
5.4.3/003)
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Method, guideline, deviations® if | Test substance Relevant information about the study (as | Observations/Results Reference
any applicable)
Number of implantations below The test substance is considered non-

the recommended number of 400
implants per group

Percentages of pre-implantation
losses, as well as percentages of
post-implantation losses were
reported

Acceptance and evaluation
criteria not specified in the study
report

Historical control data not
provided. Not all raw data
reported.

genotoxic to germ cells in vivo under the
conditions of this study.

Study supportive
OECDA478 (2016) Glyphosate (N- | In vivo study in germ cells - Dominant | Treatment with glyphosate did not induce a Report no. not
Non-GLP phosphono-methyl- | lethal test in male CFY rats; 10, 30 and 100 | statistically significant increase of dominant reported, 1982
glycine) mg/kg food/day; corresponding to a mean | lethal effects in CFY rats under the
Relatively old animals used (12 | Batch: 00260481 actual achieved test substance intake of 6.8, | conditions of this study. (CA 5.4.3/004)
months at study initiation) Purity: not | 20.5 and 70.4 mg/kg bw/day
specified The test substance is considered non-

Dose levels were relatively low.

Number of implantations below
the recommended number of 400
implants per group

Resorptions, termed as “dead
implants™ in study report were not
distinguished as early or late
resorptions.

8-week dietary administration

genotoxic to germ cells in vivo under the
conditions of this study.
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Method, guideline, deviations® if
any

Test substance

Relevant information about the study (as
applicable)

Observations/Results

Reference

Acceptance and evaluation
criteria not specified in the study
report

Historical control data not
provided. Not all raw data
reported (no sd calculated).

Study supportive
OECDA478(2016) Technical In vivo study in germ cells - Dominant | Treatment with glyphosate did not induce a | Report no. 401-064,
Non-GLP glyphosate lethal test in CD-1 mice; 200, 800 and 2000 | statistically significant increase of dominant 1980

Batch: XHJ-64 mg/kg bw (single dose) lethal effects in CD-1 mice under the
Number of implantations below | Purity: 98.7% conditions of this study. (CA 5.4.3/005)
the recommended number of 400 Oral gavage

implants per group

Number of males and females
used for mating was too low

Acceptance and evaluation
criteria not specified in the study
report

Historical control data not
provided. Not all raw data
reported. No dominant lethal
frequency was calculated in the
study report.

Study supportive

The test substance is considered non-
genotoxic to germ cells in vivo under the
conditions of this study.

2 Deviations from the current guideline.
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As mentioned by RAC (RAC 40 opinion, 2017), "some genotoxicity studies in human populations after
occupational exposure to glyphosate-based herbicides (GHB) or exposure of bystanders/area residents exist, but
their interpretation in regard to genotoxicity/germ cell mutagenicity of glyphosate is challenging”. RAC
mentioned that, however, some evidence was suggested in two published studies (described below) which
investigated populations believed to be exposed to glyphosate based formulations. Remark RMS: the applicant has
not submitted these publications as the publication date is >10 years before submission of the current dossier.
RMS has copied a description of these studies from the RAC-opinion in Table 51 and in the summary below and
has included the information from the previous RAR for these studies into VVolume 3, section B.6.4.4.15. RMS has
not re-evaluated these two studies.

Copied from the RAC-opinion:

“Paz-y-Mifio and co-workers (2007) examined the consequences of aerial spraying with a glyphosate based
herbicide added to a surfactant solution in the northern part of Ecuador. A total of 24 exposed and 21 unexposed
control individuals were investigated using the Comet assay 2 weeks to 3 months following intensive aerial spraying.
The results showed a higher degree of DNA strand breaks in the exposed group. However, individuals among the
exposed group manifested clinical symptoms of toxicity after several exposures to aerial spraying which may by
itself have an effect on generation of DNA single strand breaks.

Bolognesi and co-workers (2009) reported on a binucleated micronucleus (MN) biomonitoring study in subjects
from five Colombian regions, characterized by different exposures to glyphosate and other pesticides. Blood
samples were taken prior to spraying, 5 days and 4 months after spraying and a significant increase in the frequency
of MN between first and second sampling was observed in three of the regions. In the post-spray sample, those who
reported direct contact with the weedkiller spray showed a higher frequency of MN compared to those without
glyphosate exposure. The increase in frequency of MN observed immediately after the glyphosate spraying was not
consistent with the rates of application used in the regions and there was no association between self-reported direct
contact with eradication sprays and frequency of MN."
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Reliable with restrictions | g/L)): metabolic activation. | pg/mL for hFF cells and
RoundUP LB the ICso for RoundUP
Plus (360 g/ | Also, the difference in | LB Plus was found to be
glyphosate eq.) | cytotoxicity 313.2+£29.3 pg/mL for
(expressed as the 3T3 cells and 361.6 +
AUC of the % 612 pg/mL for hFF
viability vs cells. The standard

and RoundUP LB

concentration curve)
between glyphosate

Plus was investigated.

deviations for the ICso
in human fibroblasts is
relatively high so that
solid conclusions cannot
be made.

No significant
difference between the

Table 51:  Summary table of human data relevant for genotoxicity / germ cell mutagenicity
Type of | Test substance | Relevant information about | Observations Reference
data/report the study (as applicable)
Non- Roundup Ultra | Induction of alkaline SCGE | Statistically significant increases| Paz-y-
guideline (43.9% effects in blood lymphocytes | in damaged cells (comet length| Mifio et
study glyphosate, of populations living within 3 [ 35.5 mu m in exposed group vs. al.
polyethoxylated | km of areas sprayed with [25.94 mu m in control group). (2007)*
Not reliable | tallowamine) glyphosate formulation. Signs of toxicity reported
combined with consistent with severe exposures
adjuvant noted in clinical reports of acute
Cosmoflux poisoning incidents with
411F formulations; reported application
rate was 24.3 /ha which was 20
times the max. recommended
application rate.
Non- Glyphosate - Lymphocyte cytokinesis Increase in CB MN but no clear | Bolognesi
guideline formulation and | block micronucleus (CB MN) |relationship to assumed or et al.
other pesticides | in humans living in areas reported exposures. (2009)*
Reliability where glyphosate formulation
not assessed is applied with aerial or Statistically significant increase
manual spraying of in buccal cell MN
glyphosate formulation for
illicit crop control and sugar
cane maturation.
- Buccal cell micronucleus
(MN) test in agricultural
workers which reported
glyphosate formulation use
reported (along with
numerous other pesticides)
*Study summaries were copied from the previous RAR; RMS has not re-evaluated these studies.
Table 52: Summary table of other studies relevant for genotoxicity / germ cell mutagenicity
Type of data/report Test substance | Relevant Observations Reference
information  about
Status study the study (as
applicable) Deviations/limitations
Non-guideline Glyphosate Cytotoxicity assay in | The ICsp for glyphosate | Adler-Flindt,
(IPA salt; murine (Balb/37T3) isopropylamine salt was | S., Martin,
Non-GLP (literature MON 0138; and human (hFF) found to be 954.8 + S., 2019
study) dissolved in fibroblasts. No 117.1 pg/mL for 3T3 (KCA
water at 620 information regarding | cells and 1211 +885.7 |5.4/001)
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Type of data/report Test substance | Relevant Observations Reference
information about
Status study the study (as
applicable) Deviations/limitations
cytotoxicity curves for
glyphosate (IPA salt)
and RoundUP LB Plus

was observed.

It is noted that in this
study genotoxicity is not
investigated, nor is the
cytotoxicity discussed
in relation to

genotoxicity.
Non-guideline Glyphosate A comet assay was There was a statistically | Alvarez-
isopropylamine | performed in human | significant and Moya C et
Non-GLP (literature salt (96%), lymphocytes, concentration-dependent | al., 2014
study) batch 09816 erythrocytes of increase in the
PE Oreochromis niloticus | migration (tail length)
Reliable with restrictions and staminal nuclei of | of human lymphocyte
Tradescantia. DNA in the comet assay
after treatment with
glyphosate when

compared to untreated
control cells.

Limitations: negative
controls were untreated,
no HCD, unclear if
slides were scored
blinded, only 50 cells or
nuclei were scored per
slide, unclear if
cytotoxicity was
assessed after treatment.

Acceptability criteria

from OECD489 are not

met.
Non-guideline Roundup Human erytrhocytes | 50% of lysis of human | Rodrigues,

formulation, were exposed to erythrocytes at Roundup | H.G., et al.,
Non-GLP (literature unspecified Roundup (5-40 mL concentrations of 31.91 |2011
study) per 100mL water) to |+ 3.86 uL/dL. Above
investigate effect on | this point the

Unreliable membrane. erythrocytes undergo

Micronucleus test in | volume contraction,
Swiss mice via 1.p. deformation and lysis.
injection of 0.148,
0.754 or 1.28 mg/kg | In mice, an increase in
bw Rounup the occurrence of
micronuclei is reported
for the two highest
doses of the exposed
groups.

Limitations/deviations
from OECD474: test
performed with
unknown formulation,
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Type of data/report Test substance | Relevant Observations Reference
information about

Status study the study (as
applicable) Deviations/limitations

no info on number of
animals used or sex, no
HCD, i.p. not a relevant
route for humans, no
evaluation of toxicity,
PCE/NCE ratio not
determined, no
information on clinical
signs, number of cells

scored not reported.

2.6.4.1 Short summary and overall relevance of the provided information on genotoxicity / germ cell
mutagenicity

In vitro genotoxicity studies
In vitro bacterial gene mutation assays

A large database is available to assess the mutagenic potential of glyphosate in bacteria based on the reverse mutation
(“Ames”) test. In total, twenty-six bacterial reverse mutation studies are available for glyphosate, as reported in table
49. These include thirteen studies classified as either fully compliant with OECD GD 471 (acceptable; ten studies)
or have only minor deviations that do not affect the validity or integrity of the data (acceptable but with restrictions;
five studies). Two fully guideline compliant studies were submitted by the applicant as confidential data in Volume
4. One study was performed using glyphosate technical and one study used glyphosate technical together with one
impurity. In addition, three studies were considered as supportive evidence and the remaining eight studies were
considered not acceptable when compared with the guideline requirements. The latter studies are not further
considered for classification purposes. All available studies were performed with and without metabolic activation
to mimic in vivo liver metabolism via S9 supplementation. All thirteen studies that were OECD-guideline compliant
and thus considered acceptable or acceptable but with restrictions, reported consistently the absence of mutagenicity
in bacterial cells in vifro with and without metabolic activation in several tester strains. The same was concluded for
the four studies that were considered as supportive. Therefore, based on the currently available OECD-compliant
studies, there is no evidence that glyphosate causes gene mutations in bacterial gene mutation assays.

In vitro gene mutation assay in mammalian cells

Two mouse lymphoma assays (MLA) and three HPRT gene mutation assays have been conducted with glyphosate
(report nos. 434-015, 12325, ML-83-155, 31405 (reported in Vol 4, report no. 8441968). The two mouse lymphoma
assays (report nos. 434-015, 12325) and the first HPRT gene mutation assay (report no. ML-83-155) are classified
as reliable with restrictions as some minor deviations were noted from OECD GD 476, however, these are not
considered to affect the validity or integrity of the data. A second HPRT gene mutation assay (report no 31405 was
reported as confidential information in Volume 4) and a third new HPRT study in Chinese hamster V79 cells was
submitted (report no. 8441968). Both studies were considered to be acceptable and negative without and with
metabolic activation. All available studies were run with and without metabolic activation to mimic in vivo liver
metabolism. The available studies all reported no mutagenic properties of glyphosate in either the mouse lymphoma
assay or in Chinese hamster ovary cells. Therefore, based on the currently available OECD-compliant studies, there
is no evidence that glyphosate causes gene mutations in mammalian cells.
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In vitro clastogenicity / aneugenicity / DNA damage and repair

Five chromosome aberration studies were performed (report nos. CTL/P/6050, 434/015, IET 94-0143, 141918 and
the study submitted as CA 5.4.1/029). The first four studies are classified as acceptable but with restrictions as some
minor deviations were noted from OECD GD 473, however, these are not considered to affect the validity or
integrity of the data. The fifth study (no report number, study submitted as CA 5.4.1/029) was not considered
acceptable due to several deviations (incomplete historical control data, only 100-200 cells in metaphase were
evaluated, no cytotoxicity at maximum concentration and inconsistencies regarding exposure duration and reporting
deficiencies). This study is not further considered for classification purposes. The available studies were all run with
and without metabolic activation to mimic in vivo liver metabolism. No evidence of clastogenic properties for
glyphosate were found in either of the two studies using human lymphocytes (report nos. CTL/P/6050 and 141918)
or the two studies in Chinese hamster lung cells (report nos. CTL/P/6050 and IET 94-0143).

A new in vitro micronucleus assay was submitted (report no. 8441969). The study was considered to be acceptable
and was negative for induction of micronuclei in human peripheral lymphocytes in presence and absence of
metabolic activation.

Seven studies investigating glyphosate in in vitro DNA damage assays are available. None of these studies were
considered reliable (with or without restrictions). One of these studies (report no. IET 94-0141) is considered as
supportive data only due to methodological shortcomings. This ‘supportive’ study, which was a DNA repair test
(Rec assay), which also showed no DNA-damaging activity in the presences or absence of metabolic activation
(report no. IET 94-0141). The remaining six studies are considered not acceptable due to several methodological
deviations and were not further considered for classification purposes (report nos. 931564, M-645649-01-1, ET-78-
241, 87BMEOQ14-E, 87BMS013-E, and 300/2)

In addition to those regulatory GLP-compliant studies, nine open-literature publications report in vitro findings on
clastogenic and/or aneugenic properties of glyphosate (Santovito et al., 2018; Nagy et al., 2019; De Almeida et
al., 2018; Kasuba et al., 2017; Kwiatkowska et al., 2017; Townsend et al., 2017; Roustan et al, 2014; Mafias et
al., 2013 and Koller et al., 2012).

The open-literature publication by Santovito et al. (2018, CA 5.4/006) describes an in vitro chromosome aberration
(CA) assay and micronucleus (MN) assay in human lymphocytes. At physiological relevant concentrations of 0.025
to 0.5 pg glyphosate/mL the study showed a dose-dependent increased frequency of micronuclei in the human
peripheral lymphocytes cultured in the presence of different glyphosate concentrations. Also, glyphosate induced a
dose-dependent increase structural chromosome aberrations including chromatid and chromosome breaks, dicentric
chromosomes and acentric fragments. This study was broadly compliant with OECD GD 473 and 487, however,
several critical deficiencies were observed and therefore the study is classified as supportive information only. The
following limitations were noted: 1) Treatment with glyphosate was initiated 24 hours after lymphocyte cultures
were stimulated to divide, instead of the recommended 48 hours, consequently the cultures would not have been
asynchronous. This could mean cells in some stages of the cell cycle may have been under-represented, whilst others
over-represented. 2) Exposure to glyphosate was continuous for 28 hours in the chromosome aberration assay or 48
hours in the micronucleus assay. In contrast OECD test guidelines recommend maximum exposure of 1.5 cell cycles,
equivalent to approximately 24 hours for lymphocyte cultures. 3) For both endpoints (chromosome aberration and
micronucleus formation) the paper does not confirm if the slides were coded prior to analysis. 4) the glyphosate
tested was not sufficiently characterized and thus, the influence of possible impurities cannot be assessed. 5) The
stability of the test compound and the tested concentration were not analytically verified. And 6) no historical
(positive and negative) control data is reported, therefore it is not possible to conclude whether proficiency of the
lab is sufficiently proven. Overall, due to these methodological deficiencies the study is classified as supportive
information and therefore the results of this publication should be treated with caution.

Kasuba et al. (2017, CA 5.4/007) studied effects of low doses of glyphosate on oxidative stress and DNA damage
by a Comet and a micronucleus assay in the HepG2 cell line. The comet assay showed a statistically significant
decrease in tail intensity after 4 hours treatment with no difference from control after 24 hours. In the cytokinesis
block micronucleus (CBMN) assay, a non-statistically significant increase in micronuclei frequency was seen after
4 hours without a dose-effect relationship. After 24 hours, a decrease instead of an increase in MN frequency was
reported. The nuclear bud frequency was statistically significantly elevated after 4 hours of exposure but was
statistically significantly lower than control after 24 hours of exposure. The indicator tests for oxidative stress did
not show a substance related effect. Overall, the results of the study do not indicate a genotoxic potential of
glyphosate. The lack of statistical significance, reproducible effects as well as the fact that the control values in the
comet assay and micronucleus assay seem to be highly variable limit the reliability of the study. Other deficiencies
are that the stability of the test compound and the tested concentration were not analytically verified. Further, no
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historical (positive and negative) control data is reported, therefore it is not possible to conclude whether proficiency
of the lab is sufficiently proven. Based on these methodological deficiencies, the study is considered as supportive
only.

A further six publications are available which mostly used an in vitro comet assay to study DNA damaging properties
of glyphosate (Nagy et al., 2019, CA 5.4/003; De Almeida et al., 2018, CA 5.4/004; Kwiatkowska et al., 2017, CA
5.4/008; Suarez-Larios et al., 2017, CA 5.4/009; Townsend et al., 2017, CA 5.4/010; and Koller et al., 2012, CA
5.4/013). All studies are classified as supportive information only, which will be explained later in the text. Five of
these studies showed positive results in the comet assay, except for the study by Nagy et al. (2019, CA 5.4/003),
which showed negative results. In three out of the five publications with positive results, DNA damage was reported
concomitant with high, confounding cytotoxicity (De Almeida et al., 2018, CA 5.4/004) or necrosis/apoptosis
(Koller et al., 2012, CA 5.4/013) and/or positive results were noted at rather high test concentrations as compared
to physiologically relevant concentrations (De Almeida et al., 2018, CA 5.4/004 and Townsend et al., 2017, CA
5.4/010). In the study by Kwiatkowska et al. (2017, CA 5.4/008), the lowest in vitro dose (0.5 mM) which showed
positive results was higher than the in vivo plasma concentration (0.3 mM) measured in guideline-compliant studies
in animals dosed with 2000 mg/kg bw at which no evidence for DNA damage was identified. The study by Suarez-
Larios et al. (2017, CA 5.4/009) showed the induction of DNA double strand breaks, however, without a clear dose-
response relationship. All six studies are considered as supportive information only due to methodological
shortcomings. In none of the studies reported on the stability of the test substance and the tested concentrations were
not analytically verified. For several studies details on the active substance are missing (e.g. the purity) (Nagy et al.,
2019, CA 5.4/003; Suarez-Larios et al., 2017, CA 5.4/009), positive control data is missing (Nagy et al., 2019, CA
5.4/003) and/or no information is provided on historical control data in order to prove the proficiency of the lab
(Nagy et al., 2019, CA 5.4/003; De Almeida et al., 2018, CA 5.4/004; Kwiatkowska et al., 2017, CA 5.4/008;
Suarez-Larios et al., 2017, CA 5.4/009 and Townsend et al., 2017, CA 5.4/010).

The open-literature study by Koller et al. (2012, KCA 5.4/013) described an in vitro comet assay (for which the
limitations are discussed above) and an in vitro micronucleus assay in human buccal epithelial cells. The
micronucleus assay was considered positive as different nuclear anomalies were measured. This study further
demonstrated that there is a big difference in cytotoxicity between glyphosate and a Roundup formulation with the
latter containing surfactant being more cytotoxic than glyphosate itself. Glyphosate was found to significantly
increase tail intensity in the comet assay but without any further increase with increasing doses thereby indicating
that the outcome was equivocal. In contrast, Roundup increased tail intensity in a dose dependent manner with
increasing cytotoxicity and decreasing cell integrity. This indicates that there is a relationship between the
cytotoxicity of Roundup and DNA instability. As the results may be confounded by high cytotoxicity and as the
study is considered as supportive information only due to methodological shortcomings, the results of this
publication should be treated with caution.

Roustan et al. (2014, CA 5.4/011) reported on the cytogenetic effect of two herbicides (glyphosate and atrazine),
their metabolites (AMPA and DEA), and mixtures thereof studied in an in vitro micronucleus test in CHO-K1 cells.
Only the results of glyphosate and AMPA tested alone are further considered here. Glyphosate and AMPA were
tested with and without metabolic activation and under light irradiation. Also, the potency of glyphosate and AMPA
to produce ROS was investigated. No statistically significant increase in the incidence of bi-micronucleated cells
(BMC) was observed with glyphosate at concentrations up to 100 pg/mL in the dark and without metabolic
activation. However, a statistically significant and dose-related increase in BMC was noted from 10 pg/mL in the
presence of metabolic activation. With light irradiation, a statistically significant increase in BMC was noted for
glyphosate at a concentration of 100 pg/mL. The results that glyphosate scored positive only with the presence of
metabolic activation is somewhat surprising since glyphosate is essentially unmetabolized in vitro in the presence
of a rat liver S9 homogenate. Moreover, these results are not corroborated by regulatory in vivo micronucleus tests
in the mouse dosed up to more than 2000 mg/kg bw. Due to several methodological shortcomings (no positive
control included, no historical control data were reported, purities not reported, test substance stability and test
concentration not analytically verified) the study is classified as supportive information only and therefore
interpretation of the results should be handled with caution.

Overall, the studies published in the literature may indicate positive in vitro comet assay and micronucleus assays
to some extent. However, due to inconsistencies in methodology (e.g. cell lines used, exposure conditions, toxicity
measurements, concentrations investigated (cytotoxic and/or physiological irrelevant concentrations),
reproducibility and missing controls, no analytic verification of test substance stability and tested concentration, no
HCD reported in order to prove lab proficiency for performing this specific assay) the toxicological relevance of the
reported findings is unclear. When considered alongside the consistently negative findings in the regulatory
mutagenicity/genotoxicity studies, it is concluded that DNA damage occurs rather secondary to other toxic cellular
events than being the consequence of genotoxic potential of glyphosate. Furthermore, as demonstrated by the
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consistent negative findings in in vivo models, provided that normal homeostasis mechanisms are not overwhelmed,
glyphosate-induced secondary DNA damage does not occur in vivo.

Remark RMS: it is noted that several other in vitro public literature studies were discussed in the previous CLH
report (BAuA, May 2016). Most studies were not submitted by the applicant as the publication date is >10 years
before submission of the current dossier. For these studies, the RMS has included the information from the previous
RAR (see below).

For the in vitro studies included in the previous CLH report but not submitted by the applicant as they were published
over 10 ago, RMS has included the information from the previous RAR. See more details in Vol. 3 section
B.6.4.4.16. RMS has not re-evaluated these studies:

In two studies by Lioi et al. (1998, ASB2013-9836 and ASB2013-9837) an increase in chromosome aberration (CA)
and sister chromatid exchange (SCE) frequency was reported in human lymphocytes from 3 donors at concentrations
between 5 and 51 uM and in bovine lymphocytes at concentrations between 17 and 170 uM. In the previous
evaluation it was noted that the result of these studies are questionable as a number of well performed and validated
studies in vitro mammalian cell and in vivo in mammals did not register comparable effects even in dose levels more
than 10 times higher than the doses used in the studies described by Lioi et al. Three publications reported testing
of technical glyphosate for micronucleus or chromosome aberration endpoints in cultured human lymphocytes
(Manas et al., 2009, ASB2012-11892; Mladinic et al., 2009, ASB2012-11906; Mladinic et al., 2009, ASB2012-
11907). Negative results for the micronucleus or chromosome aberration end points were observed in the absence
of exogenous metabolic activation (S9) in all three publications. The maximum exposure concentration in the
absence of S9 was in the range of 3-6 mM in these studies. It is noted that in the previous evaluation, the studies by
Miladinic et al. (ASB2012-11907) and Maiias et al. (ASB2012-11892) were considered to be not reliable (Klimisch
3) and not relevant; the other study by Mladinic et al. (ASB2012-11906) was considered to be reliable with
restrictions (Klimisch 2) and to be relevant with restrictions.

Bolognesi et al. (1997, Z59299) reported positive results from a micronucleus test in mouse bone marrow
erythrocytes. Either glyphosate a.i. (declared as 99.9% pure) or a Roundup formulation were administered to Swiss
mice once daily by the i.p. route on two consecutive days. Cell samples were harvested at 6 and 24 hours following
the final dose. A weak positive effect was observed at total dose levels of 300 mg/kg bw (2 x 150 mg/kg bw/day)
after 24 hours for glyphosate and of 450 mg/kg bw (2 x 225 mg/kg bw/day) at both sampling times for Roundup.
Further data in this publication indicated for high purity glyphosate a significant and dose-dependent increase in
SCE frequency in human lymphocyte cultures obtained from two female donors from a concentration of 1000 pg/mL
onwards. For Roundup, this effect became apparent even at lower concentrations of 100 and 330 pg/mL. However,
this study was considered to not be reliable in the previous RAR: “The test was not performed according to the
current OECD guideline. In particular, the number of animals used (three male mice per dose group) was too low
since a group size of at least five is recommended. A dose response cannot be assessed since only one dose level
was included. The basis for statistical comparison is questionable since it is not clear when the six control animals
were sacrificed because only one group mean value was indicated. Due to these deficiencies, this isolated positive
finding is not considered to provide sufficient evidence to contravene the previously obtained negative results
regarding the active substance.”

Monroy et al. (2005, ASB2012-11910) found positive SCGE result for two mammalian cell lines exposed to
glyphosate for 4 hours at concentrations of 4.5-6.5 mM (GM39 cells) and 4.75-6.5 mM (HT1080 cells). It was noted
in the previous RAR that “results were found with exposures to mM concentrations of glyphosate. Although this
dose level range is lower than the limit dose of 10 mM recommended for several in vitro mammalian cell culture
assays, an even lower limit dos of 1 mM was recommended for human pharmaceuticals, particularly because of
concerns about relevance of positive in vitro findings observed at higher dose levels. Concerns over the possibility
of effects induced by toxicity have led to several suggestions for experimental and interpretive criteria to distinguish
between genotoxic DNA-reactive mechanisms for induction of alkaline SCGE effects and cytotoxic or apoptotic
mechanisms. One recommendation for the in vitro alkaline SCGE assay is to limit toxicity to no more than a 30 %
reduction in viability compared to controls. Importantly, dye exclusion measurements of cell membrane integrity,
such as those reported in some of the above publications may significantly underestimate cytotoxicity that could
lead to alkaline SCGE effects. Other recommendations include conducting experiments to measure DNA double
strand breaks to determine if apoptotic process might be responsible for alkaline SCGE effects. Measurement of
apoptotic and necrotic incidence were only performed in one publication (Mladinic et al., 2009, ASB2012-11906)
and these measurements indicated both apoptotic and necrotic processes occurring in parallel with observations of
alkaline SCGE effects. These direct observations as well as the reported dose responses, consistently suggest that
biological effects and cytotoxicity accompany the observations of DNA damage in vitro in mammalian cells and
therefore confirm the likelihood that the observed effects are secondary to cytotoxicity and are thresholded.”
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Overall conclusion on in vitro genotoxicity tests

In line with the conclusions of the previous CLH report (BAuA, May 2016) and the RAC opinion (March 2017),
the standard regulatory GLP-compliant genotoxicity assays on glyphosate including bacterial Ames assays and
mammalian cell gene mutation tests gave consistently negative results. Further, the majority of in vitro chromosomal
aberration tests and micronucleus tests were negative. All studies performed according to GLP resulted in negative
findings. Several in vitro indicator tests gave positive results for induction of SCE and DNA strand breaks (comet
assay) mainly at cytotoxic concentrations but a negative result for induction of DNA repair (UDS). However, for all
these studies several methodological shortcomings were identified. Thus, it is concluded that no obvious
mutagenicity/genotoxicity could be evidenced for glyphosate based on acceptable in vitro data.

Remark RMS:

The applicant provided a justification for the 1 mM concentration threshold as a criterium for relevance of public
literature publication. The following text is copied from RAR Vol 3 section B6.10 literature search.

”Some specific criteria were applied for articles on human health. In case of in vitro toxicity tests studies that tested
beyond 1 mM were not considered to be relevant. The reason for this is because it is physiologically not possible to
attain such concentrations in regulatory in vivo testing due to the limited oral bioavailability (appr. 20%), low dermal
absorption and rapid excretion. Further justification on the selection of the 1 mM limit can be found in doc K-CA
section 9.

The applicant provided the following justification in KCA-9 (report no 108689-CA9-1, 2020):

“The limit of 1 mM has been based on the single dose oral pharmacokinetic data of a formulation containing 71.7%
w/w glyphosate where an oral dose of 1,430 mg/kg bw in the rat gives plasma levels of 38.1 ug/mL or 0.225 mM
after 2 hours. When extrapolated linearly (which is possible for glyphosate because it is not subject to hepatic
metabolism) this gives plasma levels of 53.3 ug/mL or 0.315 mM at 2 hours after oral intake of 2,000 mg/kg bw and
107 ug/mL or 0.630 mM at 2 hours after oral intake of 4,000 mg/kg bw. A systemic concentration of glyphosate of
1 mM would then represent an oral dose of more than 6,000 mg/kg bw which is completely unreasonable for repeat
dose experimental in vivo testing under today’s OECD test guidelines. The ADI for glyphosate of 0.5 mg/kg bw/day
corresponds with a daily systemic concentration of 0.17 ug/mL or 1 uM when a 60 kg person with 36 L extracellular
fluid is considered with a glyphosate oral bioavailability of 20%.”

The RMS largely agrees with the above justification, however, a reference should be provided for the study
in which an oral dose of 1,430 mg/kg bw (given as a formulation of 71.7% w/w glyphosate) resulted in plasma
levels of 38.1 pg/mL in the rat. If the study is not already included in the dossier, the study should be submitted
and evaluated. In addition, a further justification should be given on whether locally higher levels of
glyphosate at cellular level could be reached (e.g. in intestinal epithelial cells and/or in the local lymphatic
vessels of the intestinals).

In vivo genotoxicity/mutagenicity studies

In vivo studies in somatic cells

An extensive database is available for glyphosate regarding in vivo genotoxicity in somatic cells, comprising
micronucleus assays and chromosome aberration studies in mice or rats after oral or intraperitoneal application.

Fourteen in vivo micronucleus studies have been conducted with glyphosate, one in the rat (Report no. 23917 CA
5.4.2/014) and the remaining in the mouse. One micronucleus study in the mouse has been submitted as confidential
information in Volume 4 where glyphosate with an impurity was administered (report no. 14613.402.078.14). In
total, nine studies were GLP-compliant and performed according to OECD TG 474 and were therefore considered
as either acceptable (report no. 14613.402.078.14 (Vol 4); report no. 485-1-06-4696 (CA 5.4.2/001); report no.
1479200 (CA 5.4.2/002); report no. 1158500 (CA 5.4.2/005)) or as acceptable but with restrictions (report no.
2060/014 (CA 5.4.2/007); report no. Jij-G12.79/99 (CA 5.4.2/008), report no. Jll/P/4954 (CA 5.4.2/009); report
no. 889-MUT.MN (CA 5.4.2/010); report no. 12324 (CA 5.4.2/012); report no. 23917 (CA 5.4.2/014)). The
remaining four studies were considered not acceptable due to the mentioned deviations from OECD TG 474; the
studies were considered invalid for the evaluation (report no. j-3996.402.395.07 (CA 5.4.2/003 and CA
5.4.2/004); report no. RL33393/2007-3.0MN-B (CA 5.4.2/006); report no. 300/3 (CA 5.4.2/011); report no. not
reported (CA 5.4.2/013)).

All in vivo micronucleus studies that were considered valid (either as acceptable or as acceptable but with
restrictions) were negative and did not induce a statistically significant increase of micronuclei in the bone marrow,
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except in two studies which will be discussed below. In the first study (report no. 889-MUT.MN (CA 5.4.2/010))
an equivocal result was obtained in high dose females. In this study, female mice were dosed at 5000 mg/kg bw/day
administered on two consecutive days, which is above the current guideline dose of max 2000 mg/kg bw/day. Due
to missing historical control data and a high variation in the % of polychromatic erythrocytes with micronuclei, the
biological significance of the weak positive result observed in the females dosed at 5000 mg/kg bw/day is unclear.
Considering this study, the following was stated in the previous CLH report (BAuA, May 2016): “In contrast, a
cytogenetic study conducted in the same laboratory and the same mouse strain under nearly identical conditions
did not provide any evidence of chromosome aberrations even though test material of the same purity was applied
at the same dose levels (890-MUT-CH.AB (CA 5.4.2/015)). In this second study of the same group, a certain degree
of cytotoxicity to bone marrow cells at the highest dose level became apparent since the mitotic index was reduced.
Although not measured in the preceding micronucleus test, such an effect could be expected to have occurred in the
previous experiment, too, and cytotoxicity might have contributed to micronucleus formation. Last but not least, the
study author also concluded that, under the conditions of the experiment, glyphosate was not mutagenic in the
micronucleus test in mice.” The current RMS agrees with the conclusion of the previous CLH-report. Another MN
study in mice using IP administration (report no. 2060/014 (CA 5.4.2/007)) reported a small but statistically
significant increase in micronuclei observed at the highest dose but only at the 24 hour sample (but 48 hour data
were clearly negative). The increase in micronuclei was within the range of the laboratory’s historical control data
and was accompanied by a reduction in the target cells (polychromatic erythrocytes). Based on this observation, the
study authors postulated that this indicates that the increase in micronuclei was the consequence of a haematopoietic
response to bone marrow toxicity rather than to a specific genotoxic effect. Together with the other clearly negative
studies, these studies do not give rise to a concern for clastogenicity and/or aneugenicity of glyphosate.

For the in vivo micronucleus studies, target organ exposure to glyphosate should be proven. However, only
toxicokinetic studies showing bone marrow exposure are available for the rat (e.g. report no. 6365-676/1 (CA
5.1.1/011), report no. 7006-676/2 (CA 5.1.1/012), report no. jll-7215 (CA 5.1.1/014) and report no. |l
332/951256 (CA 5.1.1/010), but not for the mice. One recent guideline-compliant in vivo micronucleus study was
submitted as confidential information in Volume 4 (report no. 14613.402.078.14 (J-CA 5/028)). In this study bone
marrow exposure of glyphosate proven by clinical signs (bristling, tachypnoea and motor incoordination) and by
measurement of plasma levels of glyphosate at 24 h after application. In addition, several MN studies were
conducted using intraperitoneal (IP) injection. While ensuring high systemic exposure, these caused clinical signs
of toxicity consistent with systemic exposure. In one of these studies by IP administration, effects were noted which
were considered to be due to bone marrow toxicity (report no. 2060/014 (CA 5.4.2/007)). Moreover, as also stated
in the previous CLH-report, in a long-term study in rats (report No. 2060-0012, CA 5.5/001) the occurrence of
hypoplasia in bone marrow was reported although this latter finding was confined to a very high dose. Overall, there
is sufficient evidence to conclude that the target tissue in these studies, namely the bone marrow, was actually
exposed to glyphosate. The same conclusion was drawn in the previous CLH report (BAuA, May 2016).

Two in vivo chromosome aberration studies have been conducted with glyphosate, one in mice by oral gavage
(report no. 890-MUT-CH.AB (CA 5.4.2/015)) and one in rats by intraperitoneal (IP) injection (CA 5.4.2/016; report
no. 830083). Although both studies are considered as supportive only, due to several deficiencies when compared
with OECD 475 (2016), they provide some further evidence that glyphosate is not clastogenic in vivo.

Next to the above discussed regulatory guideline studies, four open-literature publications were submitted which
were two in vivo micronucleus assays and two in vivo comet assays. The two in vivo micronucleus assays were
performed with a similar protocol as OECD TG 474, however, the studies were classified as supportive information,
due to several limitations. The first study by llyushina et al. (2018a, CA 5.4/002) negative test results were reported
for a micronucleus test testing four batches of glyphosate (purity of respectively 95.7, 98.3, 95.1, and 95.8%) in
mice at an oral dose level of 2000 mg/kg bw/day administered by gavage on 2 consecutive days. The same authors
published a second paper in which three different technical batches of glyphosate were tested (purity of respectively
96.6 %, 95.8 % and 95.7 %) at concentrations ranging from 500 up to 2000 mg/kg bw/day similar to OECD 474
(llyushina et al., 2018b, CA 5.4/005). In the latter study, the authors reported that the tested samples of technical
products showed different cytogenetic activities, with only one out of the three tested batches causing a statistically
significant, dose-dependent increase in the frequency of micronuclei compared to the negative control. The authors
postulated the presence of 0.13% formaldehyde in the respective batch as cause for the positive result although they
did not provide any data to support their hypothesis. The RMS notes that this may be questionable whether 0.13%
formaldehyde present in the test substance may cause micronuclei, also considering that for formaldehyde no
evidence is known that indicates systemic mutagenicity of formaldehyde.

Remark RMS: in the previous CLH report four additional in vivo micronucleus studies were discussed (Mafias et al.
(2009, ASB2012-11892), Bolognesi et al. (1997, 259299), Rank et al. (1992, Z82234) and Chruscielska et al. (2000,
ASB2013-9830)). These studies were not submitted by the applicant. As these studies were published over 10 ago,
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RMS has included the information from the previous RAR. See more details in Vol. 3 section B.6.4.4.16. RMS has
not re-evaluated these studies.

In the study by Mafias et al. (2009, ASB2012-11892) also an in vivo micronucleus assay was performed in mice at
three dose levels via i.p. injection rendering statistical significance at 400 mg/kg bw (13.0+£3.08 micronucleated
erythrocytes/1000 cells, p < 0.01). In the previous evaluation (RAR 2015) this study was considered not reliable
(Klimisch 3) as there were several guideline and reporting deficiencies.

Bolognesi et al. (1997, Z59299) reported positive results from a micronucleus test in mouse bone marrow
erythrocytes. Either glyphosate a.i. (declared as 99.9 % pure) or a Roundup formulation were administered to Swiss
mice once daily by the i.p. route on two consecutive days. Cell samples were harvested at 6 and 24 hours following
the final dose. A weak positive effect was observed at total dose levels of 300 mg/kg bw (2 x 150 mg/kg bw/day)
after 24 hours for glyphosate and of 450 mg/kg bw (2 x 225 mg/kg bw/day) at both sampling times for Roundup. In
the previous RAR (2015), this study was considered to be not reliable (Klimisch 3) as there were several guideline
and reporting deficiencies.

In the RAC opinion (RAC 40 opinion, 2017), the following was stated regarding the studies by Mafias et al. (2009)
and Bolognesi et al. (1997): “Two micronucleus tests showed positive results. In the first positive study (Mafias et
al., 2009) Balb-C mice (5 per dose, sex unclear) were used. A statistically significant increase in micronucleated
erythrocytes (% MN cells in controls 0.38 and at high dose 1.3) was reported at 24 hours after the animals had
received two i.p. doses of 200 mg/kg bw glyphosate, administered 24 h apart. The two lower doses (2x50 or 2x100
mg/kg bw) were negative in this study. The study was reported by the DS to have some deviations from the OECD
TG 474, the most problematic being that 1000 (instead of 2000) erythrocytes per animal were scored, and
“erythrocytes” instead of immature or “polychromatic erythrocytes” (PCE) were scored for micronuclei. RAC
notes that it is unclear whether the authors have counted mature or immature erythrocytes as they did not specify
this in the article. RAC also notes that counting as few as 1000 PCE (assuming PCE were counted) would give
results which are less reliable. For these reasons, the result from this study should be interpreted with care. In the
second positive study (Bolognesi et al., 1997) an increase (0.075% in control; 0.14% at 6h and 0.24% at 24h) in
micronuclei in mouse bone marrow cells following two i.p. doses of 150 mg/kg bw on two consecutive days was
reported. The study is limited in its methodological description. However, it reports 4 animals (instead of five) in
each of the glyphosate exposure groups, but counting of more cells (3000 vs 2000 NPCs per animal). The publication
gives no reference to historical control data.”

In the study by Rank et al. (1993, Z82234) a micronucleus test in mouse bone marrow erythrocytes following single
i.p. administration, Roundup as well as the IPA salt (i.e., a 1:1 mixture of glyphosate technical and isoproplyamine)
proved negative up to the highest dose of 200 mg/kg bw. However, with Roundup but not with the glyphosate IPA
salt alone, there was evidence of bone marrow cytotoxicity at this top dose level as indicated by a significantly lower
percentage of polychromatic erythrocytes. During the previous evaluation (RAR 2015) the following was noted:
“According to the publication and to further information submitted by Monsanto, it is assumed that the Roundup
formulation used was made of 48 % IPA salt, tallowamine surfactant, and water. The design of the micronucleus
test was not in compliance with guideline requirements. A direct comparison between results obtained with the IPA
salt and Roundup is not feasible since not exactly the same dose levels were used and since there was a difference
in sampling time (24 and 48 h post dosing for the IPA experiment versus only at 24 h after administration of
Roundup). The reported weak bone marrow cytotoxicity occurring already after single i.p. administration of 200
mg Roundup/kg bw (amount calculated as the IPA salt to facilitate comparison) may be considered a possible
formulation-related effect when the observations in other micronucleus studies (see section I) are taken into
consideration.”

The study by Chruscielska et al. (2000, ASB2013-9830) showed negative results in an in vivo micronucleus assay
performed in mice at 300 mg/kg bw via i.p. injection with both the active as a formulation. The study did have
several methodological deficiencies. It is noted that in the previous RAR (2015) the reliability of this study was not
specifically indicated.

RMS comment regarding these four additional literature studies (which were copied from the previous RAR,
2015) and are summarized above: In the studies by Mafias et al. (2009) and Bolognesi et al. (1997) positive
results were found, however both studies were considered not to be reliable due to guideline deviations and
reporting deficiencies. The other two studies were negative for the active ingredient glyphosate. Overall, it is
considered that the results from these four additional in vivo micronucleus assays do not change the overall
conclusion. Based on the consistently negative findings in the regulatory guideline compliant in vivo micronucleus
and chromosome aberration studies, it is concluded that glyphosate does not cause clastogenicity or aneugenicity
in these studies.
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In the first in vivo public literature study using the comet assay (Mafias et al., 2013 (KCA 5.4/012)) a positive result
was reported in liver and blood cells of Balb C mice after glyphosate (96% analytical grade) treatment at dose levels
of 40 and 400 mg/kg bwi/day for 14 days via drinking water. No statistically significant differences have been found
in liver, kidney, lung and heart for all oxidative stress parameters measured with the exception of a decrease in SOD
activity in the heart and an increase in CAT activity in the kidney at a daily glyphosate dose of 400 mg/kg bw. There
was an increase in CAT activity in the lung but this was not statistically significant and did not show a dose-effect
relationship. A statistically significant increase in severity of the elevated DNA damage parameters (tail intensity,
tail length and tail moment) was reported for glyphosate with the exception of tail intensity in the liver at 40 mg/kg
bw/day. No clear dose-effect relationship was evident for DNA damage parameters in blood after treatment with
glyphosate. A dose-effect relationship was present for tail length and tail moment in the liver. This publication is
considered as supportive information only as there were several limitations such as description of the method is very
limited, sex of animals unknown, number of doses and scored nucleoids not in line with OECD TG 489, no positive
controls or HCD provided to prove lab proficiency. Therefore, the results of the study showing an increase in DNA
damage in liver and blood, with only two dose levels tested for glyphosate with few animals and without a dose-
effect relationship in blood should be interpreted with caution. No comparable guideline-compliant studies are
available on repeated oral dose administration of glyphosate during 14-days. During the previous assessment in the
CLH report (BAuA, May 2016) the following was concluded for this study: “More recently, Mafas et al. (2013,
ASB2014-6909) reported a positive Comet assay in liver and blood cells of Balb C mice after glyphosate (96%
analytical grade) administration at dose levels of 40 and 400 mg/kg bw/day for 14 days in drinking water. A clear
dose response was seen only in the liver. The authors also reported evidence of oxidative stress. Taking into account
that glyphosate proved negative in the UDS assay (Uill: 1994 TOX9400697 (reported in the current
assessment as report no. 931564 (CA 5.4.1/033)), the published findings in this indicator test are not considered to
provide convincing evidence of an interaction with the DNA. Positive results in the alkaline elution assay may also
occur as a result of toxic but non-mutagenic effects. In general, DNA damage end points such as SCE or alkaline
SCGE are generally regarded as supplementary to the gene mutation and chromosome effects end point categories.
DNA damage endpoints do not directly measure effects on heritable mutations or events closely associated with
chromosome mutations. Stimulation of oxidative metabolism is not a sign of mutagenicity but may elucidate a
possible mechanism behind toxic effects.” The RMS agrees with the conclusion of the previous CLH-report.

A second public literature study using the alkaline comet assay was reported by Milic et al. (2018, CA 5.3.1/010).
In this study, glyphosate was orally administered to groups of 6 male rats at 0.1, 0.5, 1.75 and 10 mg/kg bw for 28
days. A significant increase in tail length and tail intensity in leucocytes and small (non-parenchymal cells, <30 pm
of head length) and medium (parenchymal cells or hepatocytes, between 30 and 40 um of head length) sized liver
nuclei was observed. However, with the exception of tail length of small sized liver nuclei, no dose-effect
relationship was evident. Moreover, tail intensity of the leucocytes could not be assessed because of the very high
variability of the results. Also, oxidative stress markers in plasma and liver and cholinesterase activity in plasma
revealed no dose-response relationship. Based on the information provided it is not possible to determine whether
the acceptance criteria of the assay are met as no information is provided on the compatibility of the positive and
negative controls with the laboratory’s historical control database. Therefore it is not possible to determine whether
the outcome of the Comet assay should be considered positive, negative or equivocal. The only conclusion that can
be drawn is that with the exception of tail length of small sized liver nuclei, no dose-effect relationship was evident.
Overall, based on overall quality of the reported data, especially missing dose-responses in several parameters, no
conclusive decision on DNA damaging properties of glyphosate is possible.

Overall, the two public literature studies do not provide a clear and conclusive evidence of DNA damaging
properties based on in vivo comet assays. In contrast, based on the extensive database of guideline-compliant in
vivo somatic cell mutagenicity studies it is concluded that glyphosate is not genotoxic to rodents.

Remark RMS: In the previous CLH report some additional in vivo DNA damage studies were discussed (Bolognesi
et al. (1997, 259299) and Peluso et al., 1998, TOX1999-318). These studies were not submitted by the applicant.
As these studies were published over 10 ago, RMS has included the information from the previous RAR. See more
details in Vol. 3 section B.6.4.4.16. RMS has not re-evaluated these studies.

Bolognesi et al. (1997, 259299) found a transient but significant effect towards DNA damage in liver and kidney in
the alkaline elution assay after glyphosate (300 mg/kg bw) or Roundup (900 mg/kg bw) had been administered once
by the i.p. route to mice. This assay may indicate the induction of DNA single-strand breaks and alkali labile sites.
A test for DNA oxidative damage suggested glyphosate and the formulation Roundup to stimulate oxidative
metabolism in the liver (glyphosate) or in the kidney (Roundup) at 24 hours after application. During the previous
evaluation (RAR 2015) the following was noted: “The data from the tests for DNA damage and stimulation of
oxidative metabolism (Bolognesi et al., 1997, Z59299) are hardly to interpret since the results are given in summary
figures only which are based on pooled individual data. There are reporting inconsistencies, e.g. it is not clear how

222



Glyphosate Volume 1 - Level 2

many animals were actually used for testing. A positive control substance was not included. Taking into account
that glyphosate proved negative in the UDS assay which is generally accepted to indicate a more frequent
occurrence of DNA damage and repair (see section B.5.4.1.3 in the monograph), the published findings are not
considered to provide convincing evidence of an interaction with the DNA. Positive results in the alkaline elution
assay may also occur as a result of toxic but not-mutagenic effects. Stimulation of oxidative metabolism is not a sign
of mutagenicity but may elucidate a possible mechanism behind toxic effects.” It is noted that this study was
considered to be not reliable during the previous evaluation (RAR 2015).

In a subsequent study from the same institute (Peluso et al., 1998, TOX1999-318), a low incidence of DNA adducts
was found by means of the very sensitive 32P-postlabeling technique in the liver and kidney of mice following single
intraperitoneal administration of Roundup. All tested concentrations (400, 500 and 600 mg Roundup/kg bw,
corresponding to 122, 152, and 182 mg glyphosate salt/kg bw) caused DNA adducts in both organs. A dose response
was to be seen. In contrast, treatment with the vehicle (i.e., a DMSO/olive oil mixture) and with doses of 130 and
270 mg glyphosate IPA salt/kg bw did not result in DNA adduct formation. During the previous evaluation the
following was noted: “The results of Peluso (1998, TOX1999-318) and his group suggest a direct effect on the DNA.
It has been shown that the observed effects were related to administration of the formulation only but not to
glyphosate IPA salt. Biological significance of the results is equivocal. Generally, it is questionable whether findings
after i.p. administration can be applied to more realistic exposure conditions. Of course, the occurrence of such
effects also after oral intake would be much more relevant for human health evaluation. Furthermore, some
deficiencies of this study make a definitive assessment difficult. It is rather equivocal what a low incidence of DNA
adducts per animal as compared to no adducts in the control group actually means since a positive control substance
was not included. The degree of variation between the animals is not known because only mean values for the groups
comprizing of 3 to 6 mice were reported and individual values are not given but would be helpful for interpretation
of the results. Another point of concern is the lacking information on toxicity. At least with Roundup, one could
expect marked general toxicity when the observations reported from the micronucleus tests (see section | of this
addendum) and from the acute intraperitonal toxicity studies (see section B.5.2.4 in the monograph) were taken into
account. It is known that DNA adducts may be formed not only as a result of direct interaction of cellular DNA with
chemicals but also occur naturally or can be even related to a treatment-dependent increase in endogenous
metabolites. Thus, further characterisation of these adducts and clarification of their nature would be desirable.”
It is noted that this study was considered to be not relible during the previous evaluation (RAR 2015).

Both studies (Bolognesi 1997 and Peluso 1998) seem to give an indication of possible DNA damage. However, due
to methodological and reporting deficiencies both studies were considered not reliable in the previous RAR (2015).
RMS is of the opinion that these studies do not alter the conclusion that based on the extensive database of guideline-
compliant in vivo somatic cell mutagenicity studies it is concluded that glyphosate is not genotoxic to rodents.

In vivo studies in germ cells

Genotoxic effects on germ cells were examined in vivo in three dominant lethal assays with rats and mice. These
studies were considered to provide supportive evidence on mutagenic properties of glyphosate. Based on the
available data, no genotoxic effect of glyphosate on germinal tissues could be evidenced in either rats or mice (report
no. TOXI-888-DLT (CA 5.4.3/001-003); report no. not reported (CA 5.4.3/004); and report no. 401-064

(CA 5.4.3/005)).

In the first study, glyphosate did not induce dominant lethal effects in Wistar rats up to a dose level of 5000 mg/kg
bw (report no. TOXI-888-DLT, CA 5.4.3/001-003). Briefly, investigation of the female uteri contents revealed an
acute toxic effect of glyphosate at 5000 mg/kg bw after the first mating with treated males, but not after a single
dose of 200 and 1000 mg/kg bw by oral gavage. The number and percentage of pregnant females and the number
of implantations per dam were significantly lower than for control animals. In line with these findings, there was an
increased incidence of early resorptions and of pre- and post-implantation losses in the animals of this group. In the
first mating group, there were no adverse effects on the number of corpora lutea, the number of foetal and embryonic
resorptions and the number of live implants per dam. Fertility indices during the remaining 9 study weeks were not
considered to be affected by treatment. Some statistically significant effects were observed (e.g. number of
implantations, number of early, foetal and embryonic resorptions, number of live implants and number of pre- and
post-implantation losses), but those were observed among all dose groups and without any relation to dose or
duration of treatment. Due to the identified methodological deficiencies (e.g. spacing factor between dose levels too
high (5 instead of 2 — 4), too low number of implantations per group (< 400 implants), foetal body weights not
recorded, no information on historical control data provided and the mean pre- and post-implantation losses per dam
not calculated, but percentages of pre-implantation losses and percentages of post-implantation losses
(corresponding to the dominant lethal factor) reported), the study was regarded as supportive information only.
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In the second study, no mutagenic potential in germ cells was observed in CFY rats in a dominant lethal study after
a 8-week repeated dietary administration in male rats (report no. not reported (CA 5.4.3/004)). Dose levels of 10,
30 and 100 mg glyphosate/kg food were applied, corresponding to mean test substance intakes of 6.8, 20.5 and 70.4
mg/kg bw/day. Investigations of the female uterine contents revealed no treatment-related findings and the
percentage of post-implantation loss, corresponding to the dominant lethal factor, was comparable for all glyphosate
and control groups. The study was considered supplementary due to serious reporting deficiencies (e.g. unknown
purity of the test compound, equivocal number of males and females allocated to the individual test groups, number
of implants < 400/group, dose levels appear to be too low for definitive assessment, HCD not reported).

In the last study, the mutagenic properties of glyphosate were investigated in CD-1 mice (report no. 401-064 (CA
5.4.3/005)). Ten male mice were treated with 200, 800 and 2000 mg glyphosate/kg bw (single dose) via gavage.
Immediately after dosing, each male was paired with untreated virgin females (mating ratio 1:2) for 7 days followed
by pairing with two new females for a second week. Investigations of the female uterine contents revealed no
treatment-related findings. The number of pregnant females, the number of corpora lutea and implantation sites and
the number of early and late resorptions were not affected for any mating interval upon treatment with glyphosate.
There was a slight but statistically significant decrease in the number of viable foetuses in females of the 800 mg/kg
bw group mated during study week 1 and in females of the 2000 mg/kg bw group mated during study week 3. As
no increase in early foetal deaths were observed in these groups, the findings were not attributed to glyphosate
treatment and considered to be incidental. Pre- and post-implantation losses and calculated dominant lethal factors
were comparable for treated and control groups. No mutagenic potential was identified for glyphosate in the
conducted dominant lethal assay. Due to several deviations to the current guideline (e.g. number of implantations
per group < 400 implants per group, number of males and females used for mating too low, foetal body weights not
recorded and no historical control data provided, dominant lethal frequency calculated based on raw data provided
in the study report), the study was considered to provide supporting information.

Human data

As mentioned by RAC (RAC 40 opinion, 2017), "some genotoxicity studies in human populations after
occupational exposure to glyphosate-based herbicides (GHB) or exposure of bystanders/area residents exist, but
their interpretation in regard to genotoxicity/germ cell mutagenicity of glyphosate is challenging”. RAC
mentioned that, however, some evidence was suggested in two published studies (described below) which
investigated populations believed to be exposed to glyphosate based formulations. Remark RMS: the applicant has
not submitted these publications as the publication date is >10 years before submission of the current dossier.
RMS has included the information from the previous RAR (2015) for these studies into Volume 3, section
B.6.4.4.15, but has not re-evaluated these two studies.

Copied from the RAC-opinion / RAR 2015:

“Paz-y-Mifio and co-workers (2007, refer to Vol 3 CA B.6.4.4.15) examined the consequences of aerial spraying
with a glyphosate based herbicide added to a surfactant solution in the northern part of Ecuador. A total of 24
exposed (livingin with 3 km of areas sprayed) and 21 unexposed control individuals were investigated using the
Comet assay 2 weeks to 3 months following intensive aerial spraying. The sprayed material was reported to be
Roundup Ultra, a GBF containing 43.9% glyphosate, polyethoxylated tallowamine surfactant and a proprietary
component, Cosmoflux 411F. Specific methods for collection, storage, and transport of blood samples are not
described for either the exposed population or control group. The publication also does not indicate that slides were
coded for scoring which consisted of visual classification into damage categories and measurement of DNA
migration (tail length). Therefore documentation of the Comet assay was insufficient for assessment. There were
fairly large differences in ages and sex distribution of the exposed and control populations but these did not appear
to be statistically significant. The study reported increases in damaged cell categories and statistically significant
increases in DNA migration (tail length) in the presumably exposed population. Interpretation of the results of this
study should consider numerous reported signs of toxicity in the exposed population and the reported application
rate of 24.3 litres/ha which was stated to be 20 times the maximum recommended application rate. Some of the
reported human health effects described by Paz-y-Mino appear to be consistent with severe exposures noted in
clinical reports of acute poisoning incidents with glyphosate formulations and other pesticide formulations (often
self-administered) rather than typical bystander exposures. The factors related to either high surfactant exposure,
unusual components in this formulation or other undocumented variables are likely to be confounding factors in this
study. Further, individuals among the exposed group manifested clinical symptoms of toxicity after several
exposures to aerial spraying which may by itself have an effect on generation of DNA single strand breaks. During
the previous evaluation the study was classified as Klimisch code 3 (not reliable).

Bolognesi and co-workers (2009, refer to Vol 3 CA B.6.4.4.15) reported on results of a blood lymphocyte
cytokinesis-block micronucleus study of individuals in areas treated with glyphosate formulations by aerial spraying
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or manual application. Although the title of the publication contains the term “agricultural workers”, most of the
populations studied do not appear to be agricultural workers who are involved in application of glyphosate-based
formulations. The human lymphocyte culture and scoring methodology employed in the study appear to be generally
consistent with commonly used and recommended practices for this assay. However, there is a significant question
as to how long the blood samples used in the study were stored prior to initiating cultures and this may have affected
the micronucleus numbers observed in the different sets of samples and populations. Also, the populations in the
aerially sprayed regions had a second sampling a few days after the first sampling and this second sampling was not
performed in the control populations. The publication reported a small increase in the frequency of binucleated cells
with micronuclei and micronuclei per cell in samples collected from people living in three regions after spraying of
glyphosate formulations compared with control values of samples collected just before spraying. However, the
pattern of the increases did not correlate either with the application rate or with self-reported exposure. The largest
post-spraying increase in binuclated cell micronucleus frequency was reported for a population with a much lower
glyphosate active ingredient application rate and only 1 of 25 people in this region reported contact with sprayed
glyphosate formulation. Increases in binucleated cell micronucleus frequency did not have a statistically significant
relationship with self-reported exposure for two other populations. Some interpretative statements in Bolognesi et
al. (2009) suggest a small transient genotoxic effect of glyphosate formulation spraying on frequencies of
binucleated cells with micronuclei, but other statements indicate that causality of the observed effects could not be
determined using reasonable criteria and that lack of exposure data precluded conclusions. This study has a
combination of uncontrolled or inadequately characterized variables, such as uncharacterised exposure to ”genotoxic
pesticides”, that would appear to preclude using the data to support any conclusion that exposure to glyphosate
formulations affects binucleated micronucleus frequencies. Actually, the available data, while certainly limited in
nature, support a conclusion that the observed effects do not appear to be attributable to glyphosate formulation
exposure.
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Other studies relevant for genotoxicity

In the previous RAC opinion (March 2017) several studies on oxidative stress were discussed. The following
assessment was done by RAC (text copied from RAC opinion):

“ Measurements of DNA adduct levels and markers of oxidative stress may provide information on the potential
genotoxic mode of action.

Bolognesi et al. (1997) measured formation of the oxidative DNA lesion 8-hydroxy-2' —deoxyguanosine (8-OHdAG)
in liver and kidney from mice 8 h and 24 h following a single i.p. exposure to glyphosate (300 mg/kg bw). A
statistically significant increase in 8-OHdG was reported in liver at 24 h, but not after 8 h and not in the kidney.

No increase in DNA adduct formation was detected by the 32P-postlabelling method following i.p. exposure to
glyphosate isopropyl ammonium salt to mice at a single dose of 130 or 270 mg/kg bw (Peluso et al., 1998).

Oxidative stress is characterized by an imbalance between generation of reactive oxygen species and anti-oxidant
defense mechanisms, and can be measured as an increase in markers of oxidative stress such as malondialdehyde
(MDA) e.g. by the thiobarbituric acid reactive substances (TBARS) assay.

In a study by Mladinic et al. (2009) exposing isolated human whole blood samples to glyphosate in vitro, several
markers of oxidative stress were examined. In this study an increase in plasma TBARS levels was demonstrated at
the highest concentration of 580 ug/mL glyphosate. A modified version of the comet assay was used with addition
of the human 8-oxoguanine DNA glycosylase (hOggl) that recognises the oxidised DNA lesion 8-OHdG. No
consistent increases in Oggl-sensitive DNA lesions was revealed over the concentration range tested.

A few studies (Mafias et al., 2009 and 2013; Dai et al., 2016) have measured levels of lipid peroxidation byproducts
(MDAJ/TBARS) as putative makers of oxidative stress following in vivo exposures of mice or rats to glyphosate.
Significant changes in MDA or TBARS were not reported in mouse tissues to single or repeated administrations of
glyphosate, although some differences in activities of antioxidant enzymes were reported (Mafias et al., 2009 and
2013). In a rat study (Dai et al., 2016) with doses up to 500 mg/kg bw/day for five weeks, no significant increases
in testicular MDA levels or changes in anti-oxidant enzyme levels were reported. In addition, the IARC report and
the RAR both refer to a study in rats by Astiz et al. (2009). This study measured effects on oxidative stress markers
and oxidative defense systems in several tissues following repeated i.p. (10 mg/kg bw) glyphosate exposures three
times a week for five weeks. TBARS concentrations in several tissues were increased (~doubled) in glyphosate
exposed animals compared to the control animals, whereas plasma protein carbonyl levels were unaffected. In the
RAR, this study is given Klimisch code 3 due to deficiencies in reporting, low number of animals per group (4
rats/group), and i.p. route of administration. RAC notes that only the unexposed control data and not the vehicle
control data are presented and that the statistical evaluation seems to compare responses with the unexposed control
data. The authors stated that they did not find any differences between data from the unexposed control group and
the vehicle control group, but this is not shown.

In conclusion, the in vitro and in vivo data suggest that glyphosate may induce oxidative stress. However, increased
levels of oxidative stress were not reliably demonstrated in the repeated dose studies where this was examined. ”

Remark RMS: For the studies mentioned on this subject in the RAC opinion that were published over 10 years ago,
RMS has included copies from the evaluation in the previous RAR (2015). These can be found in Volume 3, section
B.6.4.4.17. RMS has not re-evaluated these studies. In addition it is noted that in the previous RAR, the studies by
Bolognesi et al. (1997), Peluso et al. (1998), Manas et al. (2009) and Astiz et al. (2009) were considered to be not
reliable (Klimisch 3); the study by Mladinic et al. (2009) was considered to be reliable with restrictions (Klimisch
2). The study by Dai et al. (2016) is evaluated in Vol 3 section B.6.6.3.1 (KCA 5.6.1/023).
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More recently, several non-standard studies investigated the effects of glyphosate on oxidative stress and DNA
damage or methylation in diverse cell systems (HepG2 cells (Kasuba et al., 2017, B.6.4.4.7, CA 5.4/007), human
peripheral blood cells (Kwiatkowska et al., 2017, B.6.4.4.8, CA 5.4/008) and CHO-K1 cells (Roustan et al., 2014,
B.6.4.4.11, CA 5.4/011) under in vitro conditions. Further, the effect on oxidative homeostasis in mice after
glyphosate administration was investigated in one study in several tissues including liver, kidney, lung and heart
(Mafias et al., 2013, CA 5.4/012). All four studies were considered as supportive information due to methodological
shortcomings. In general, the investigated endpoints like oxidative stress and/or oxidative DNA damage and
induction of proteins involved in DNA recombination do not directly measure effects on heritable mutations or
events closely associated with chromosome mutations. Especially stimulation of oxidative stress is not conclusively
indicative for mutagenicity but may indicate a possible mechanism of toxicity and induced cellular biological
effects. Alterations in DNA methylation may not necessarily be indicative of genotoxicity, in addition to the mostly
reversible nature of the epigenetic modifications. The toxicological relevance of the results reported by
Kwiatkowska et al. (2017, B.6.4.4.8, CA 5.4/008) in regard to classification purposes for germ cell mutagenicity
remains unclear, especially as global methylation was reported to be decreased whereas methylation of specific
DNA regions was increased.

Overall, the studies reporting rather biochemical and/or molecular events on DNA and protein level after glyphosate
exposure are not considered to provide sufficiently conclusive evidences on genotoxicity. Therefore, they are not
taken into account for classification of glyphosate for genotoxicity/mutagenicity. On the other hand, some of the in
vitro and in vivo studies suggest that glyphosate may induce oxidative stress. However, increased levels of oxidative
stress were not reliably demonstrated in the available studies.

2.6.4.2 Comparison with the CLP criteria regarding genotoxicity / germ cell mutagenicity
The criteria for classification for germ cell mutagenicity under Regulation 1272/2008 is as followed:

Category 1: Substances known to induce heritable mutations or to be regarded as if they induce heritable mutations
in the germ cells of humans. The classification in Category 1A is based on positive evidence from human
epidemiological studies. The classification in Category 1B is based on positive results from in vivo heritable germ
cell mutagenicity tests in mammals or positive results from in vivo somatic cell mutagenicity tests in mammals, in
combination with some evidence has potential to cause mutations to germ cells or positive results from tests showing
mutagenic effect in the germ cells of humans, without demonstration of transmission to progeny.

Category 2: Substances which cause concern for humans owing to the possibility that they may induce heritable
mutations in the germ cells of humans. The classification in Category 2 is based on: positive evidence obtained from
experiments in mammals and/or in some cases from in vitro experiments, obtained from somatic cell mutagenicity
tests in vivo in mammals or other in vivo somatic cell tests which are supported by positive results from in vitro
assays.

Two studies from public literature with data from humans are available (see Table 51). These studies were already
evaluated in the previous RAC opinion and RMS is of the opinion that this conclusion does not change:

“A limited number of biomonitoring studies have examined markers of possible genotoxicity in blood cells from
humans exposed occupationally or from the general population in regions with high use of glyphosate. Some of
these studies showed an apparently positive relationship between exposure to glyphosate and the levels of the
markers being studied. However, all these studies were compromised by the lack of clear information about
exposure to glyphosate itself and glyphosate-based formulations, and the extent to which other substances or
lifestyle factors could have contributed to the findings. In some cases, the low numbers of subjects involved was also
a factor. Although not completely negative, these studies do not provide sufficiently robust evidence of glyphosate
genotoxicity to justify classification for this endpoint. The classification of glyphosate as Muta. 1A is not justified.”

In line with the conclusions of the previous CLH report (BAuA, May 2016) and the RAC opinion (RAC 40, March
2017), the standard regulatory GLP-compliant genotoxicity assays on glyphosate including bacterial Ames assays
and mammalian cell gene mutation tests gave consistently negative results. Further, the majority of in vitro
chromosomal aberration tests and micronucleus tests were negative. All studies performed according to GLP
resulted in negative findings. Several in vitro indicator tests gave positive results for induction of SCE and DNA
strand breaks (comet assay) mainly at cytotoxic concentrations but a negative result for induction of DNA repair
(UDS). However, for all these studies several methodological shortcomings were identified. Thus, it is concluded
that no obvious mutagenicity/genotoxicity could be evidenced for glyphosate based on reliable in vitro data.

Regarding in vivo data in somatic cells:

Fourteen in vivo micronucleus studies have been conducted with glyphosate and RMS considers that overall,
glyphosate does not induce micronuclei in vivo. Additional studies from public literature do not change this
conclusion. Two in vivo chromosome aberrations assay which were negative provide further evidence that
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glyphosate is not clastogenic in vivo.

Two public literature studies discussing Comet assays do not provide clear and conclusive evidence of DNA
damaging properties. Based on the extensive database of guideline-compliant in vivo somatic cell mutagenicity
studies it is concluded that glyphosate is not genotoxic to rodents.

Regarding in vivo data in germ cells:
These effects were examined in three dominant lethal assays with rats and mice. Based on these studies no genotoxic
effect of glyphosate on germinal tissues could be evidenced in either rats or mice.

In line with the previous RAC opinion (RAC 40, March 2017) it is still considered that the mammalian in vivo
database is sufficient and overall indicates that glyphosate does not warrant classification as Muta 1B.

Regarding Cat. 2:

As already indicated in the previous RAC opinion (RAC 40, March 2017):

“Classification in Category 2 is largely based on positive evidence obtained from somatic cell mutagenicity tests in
mammals or other in vivo somatic cell genotoxicity tests which are supported by positive results from in vitro
mutagenicity assays. Glyphosate is only metabolised to a very limited degree and is not a DNA reactive substance.
Bacterial and mammalian gene mutation assays were all negative. Thus, the genotoxicity observed for glyphosate
in some studies is likely to be caused by indirect mechanisms. Glyphosate appears to induce transient DNA strand
breaks as observed in the i vifro and in vivo Comet assays. However, as glyphosate does not induce gene mutations
and bone marrow mutagenicity is considered negative, their biological importance in relation to mutagenicity is
equivocal. Further, it is unclear whether oxidative stress is of biological importance as a MoA for glyphosate as the
data are equivocal. Taking all data into account, and based on the overall negative responses in the existing gene
mutation and oral mutagenicity tests, RAC concludes that no classification of glyphosate for germ cell mutagenicity
is warranted.”

In line with the previous RAC opinion (RAC 40, March 2017) the RMS agrees with the previous conclusion that no
Cat. 2 classification of glyphosate for germ cell mutagenicity is warranted.

2.6.4.3 Conclusion on classification and labelling for genotoxicity / germ cell mutagenicity
No classification for germ cell mutagenicity is warranted.

2.6.5 Summary of long-term toxicity and carcinogenicity [equivalent to section 10.9 of the CLH

report template]
Table 53:  Summary table of animal studies on long-term toxicity and carcinogenicity
Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
OECDA453, Glyphosate, 15000 ppm Report No. 2060-0012
GLP batch - Increased alkaline phosphatase (up to +59% in
HO5HO16A, males and +98% in females) CA 5.5/001
Deviations! purity 95.7% |- Changes in plasma electrolytes
- Increased severity of adipose infiltration of the
Rat, Wistar, male | 24-month bone marrow in males 2009
and female, | dietary - Change in mineral deposition within the kidney
51/sex/dose exposure at 0, | (lower incidence of pelvic/papillary deposition in
(terminal), 1500, 5000 and | males and females; and an increase in the
15/sex/dose 15000 ppm | corticomedullary deposition in females)
(interim) (equal to 0,]|- Skin effects including areas of necrosis/giant
85.5, 285.2, | cell reaction to keratin and keratoacanthoma in
Study acceptable | 1077.4 mg/kg | males. Incidence of skin keratoacanthomas in
bw/day in | males:
males and 0, |2/51, 3/51, 0/51, 6/51
104.5, 348.6
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
and 1381.9
mg/kg bw/day | Salivary glands:
in females) Weight: not determined
Histopathology: submaxillary gland only; no
effect reported
OECD 453, Glyphosate, 20000 ppm: Report No.
GLP batch P30, [ - Minor changes in body weight (<10%) /PRI
purity 97.6% - Increase alkaline phosphatase (up to +70% in
Deviations’ males; up to +87% in females), alanine CA 5.5/002
24-month aminotransferase (up to +59% in males), total
Rat, Wistar, male | dietary bilirubin (up to +50% in males). Decreased
and female, | exposure at 0,| plasma triglycerides (up to -24% in males) 2001
52/sex/dose 2000, 6000 and | and cholesterol (up to -24% in males).
(terminal), 20000  ppm | - Hepatitis in males (8/64, 6/64, 9/64, 13/64).
1.2/se).c/dose fequlal }% (};Sie - Hepatocellular adenoma in males (0/64, 2/64,
(interim) 361 md 1914| 0/64.5/64 in males at 0, 2000, 6000, 20000
Study acceptable | mg/kg bw/day| PPM)-
for males and 0, | - Kidney papillary necrosis (0/64, 1/64, 0/64,
145, 437 and| 14/64 in males at 0, 2000, 6000, 20000 ppm;
1498 mg/kg| 0/64, 1/64, 2/64, 5/64 in females at 0, 2000,
bw/day for| 6000, 20000 ppm), transitional cell
females) hyperplasia (2/64, 3/64, 0/64, 5/64 in males at
0, 2000, 6000, 20000 ppm; 3/64, 1/64, 0/64,
1/64 in females at 0, 2000, 6000, 20000 ppm)
and papillary mineralisation (1/64, 2/64, 0/64,
5/64 in males at 0, 2000, 6000, 20000 ppm;
1/64, 1/64, 0/64, 3/64 in females at 0, 2000,
6000, 20000 ppm).
- Prostate prostatitis (13/64, 22/64, 23/64,
37/64 in males at 0, 2000, 6000, 20000 ppm)
Salivary glands:
Weight: not determined
Histopathology: submandibular and parotid; no
effect reported
|
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
OECD 453, GLP | Glyphosate, 30000 ppm: Report No. ] 94-
batch T-| - Clinical signs including loose stool 0150
Deviations* 941209; T-| (incidences could not be determined due to
950308, purity | grouped housing of animals), bradypnea CA 5.5/004
Rat, Sprague- | 97.56%: (11/50 males compared to 3/50 males in
Dawley, male|94.61% control), mass (37/50 males compared to
and female, 22/50 males in control), soiled fur in perianal | 1997
50/sex/dose 24-month region (21/50 males compared to 10/50 males
(terminal), dietary in control), decreases in incidence of tactile
30/sex/dose exposure at 0,| hair loss (0/50 males compared to 5/50 males
(interim) 3000, 10000 in control), wound (0/50 males compared to
and 30000 ppm 7/50 males in control) and hair loss (3/50
Study acceptable | (equal to O, males compared to 12/50 males in control)
104, 354, and | - Decreased body weight (up to -10% in males
1127 mg/kg| and up to -6% in females) and decreased
bw/day in| body weight gain.

males and O,
115, 393, 1247

mg/kg bw/day
in females)

Decreased urinary pH and protein

Increased caecum weight (+113% in males at
week 104 and +127% in females at week 52
(+84% at week 104))

Distention of caecum (0/18, 1/20, 1/18, 16/29
in males at 0, 3000, 10000, 30000 ppm),
follicular hyperkeratosis of tail skin in males
(7176, 5/75, 2/80, 23/78 at 0, 3000, 10000,
30000 ppm), skin keratoacanthomas in males
(4/76, 3/75, 0/80, 7/78 at 0, 3000, 10000,
30000 ppm), skin basal cell tumours (0/76,
0/75, 0/80, 4/78 in males)

10000 ppm:

- Increased caecum weight (+36% in males at
week 26 (+32% at week 104); +42% in
females at week 52 (+40% at week 104))

Salivary glands:
Weight: not determined

Histopathology: submandibular and parotid; no
effect reported
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- Increase in focal basophilia of the acinar cells
of the parotid salivary gland in females (see
below)

Salivary glands:
Weight: not determined

Histopathology: increase in focal basophilia of
the acinar cells of the parotid salivary gland at
20000 ppm (10 minimal, 3 slight in M and 8
minimal, 5 slight and 2 moderate in F vs 2
minimal in M and 2 minimal in F controls) and

Glyphosate Volume 1 — Level 2
Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
OECD 453, GLP | Glyphosate, 10000 ppm: Report No. 886.C.C-R
batch 60; 046, |- Increased ALP in females (up to +108%)
Deviations® purity 96.8%: |- Increased incidence of cataract (3/50, 4/50,|CA 5.5/005
96% 2/50, 7/50 males at 0, 100, 1000, 10000 ppm;
1/50, 4/50, 5/50, 4/50 females at 0, 100, 1000,
Rat, Wistar, male | 24-month 10000 ppm) 1996
and female, | dietary - Increase in mandibular lymph node lymphoma
50/sex/dose exposure at 0, |in high dose males at terminal sacrifice (not
(terminal), 10-]100, 1000 and |significant). Incidence of mandibular lymph
20/sex/dose 10000 ppm | node lymphoma (dead and moribund sacrificed
(interim) (equal to 0, 6.3, | animals plus terminally sacrificed animals):
59.4 and 595.2|0/48, 0/35, 0/37 and 2/50
Acceptable but|mg/kg bw/day
with restrictions |in males and 0,
8.6, 88.5 and |Salivary glands:
886.0 mg/kg | Weight: not determined
bw/day in | Histopathology: glands not specified; no effect
females) reported
OECD 452, GLP | Glyphosate, 20000 ppm: Report No.
batch P24, (- Clinical signs (increased urinary staining) I /P/5143
Deviations® purity 95.6% | Decreased body weight (up to -7% in males
. and up to -5% in females; both not adverse) CA 5.5/006
Rat, Wistar, male | 12-month . .
. - Decreased food consumption (up to -9% in
and female, | dietary
24/sex/dose exposure at 0, males and females; both not adverse) 1996
2000, 8000 and |- Reduced cholesterol and triglycerides in
Study acceptable | 20000 ppm | males (-13% and -36% at week 27,
(equal to O, respectively), increased bilirubin in males
141, 560 and (+21% at week 14) and increased ALP
1409 mglkg (+86% in males and +88% in females at week
bw/day for 27)
males and O,
167. 671 and |- Increase in focal basophilia of the acinar cells
1664 mg/kg| of the parotid salivary gland (see below for
bw/day for| incidence)
females) - Proliferative cholangitis in the liver
- Prostatitis of the prostate gland
8000 ppm:
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- Increased incidence of skin keratoacanthomas
in males (5/50 compared to 1/50 in controls)

300 mg/ke bw/day:

- Increased ALP (+36% in males and +67% in
females at week 78)

- Decreased absolute or relative liver weight (up
to -16% in males and up to -12% in females)

- Increased absolute or relative salivary gland
weight (up to +94% in males and up to +20% in
females)

- Cellular alteration of salivary glands (refer to
table below)

100 my; bw/day:

Non adverse effects noted:

- Minor increase in ALP in females (+36%)

- Minor decrease in relative liver weight (-8%)
Adverse effects noted:

- Slight increase in salivary gland weight (+12%)
- Cellular alteration of salivary gland (refer to
table below)

Incidence of skin keratoacanthomas in males:
1/50, 2/25, 0/19, 0/21, 5/50

Salivary glands:
Weight: dose-related increase in abs/rel parotid

weight starting at 100 mg/kg bw/day in M at wk
52, but not at wk 104; combined sublingual and
submaxillary gland weight was increased in
males and females at top dose only

Histopathology: parotid and mandibular
(submaxillary) glands; refer to table below for
results (cellular alteration is recorded when cells
were larger and stained deeply basophilic).

Glyphosate Volume 1 — Level 2
Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
8000 ppm (females only: 6 minimal vs 2 minimal
in controls).
OECD 453, GLP | Glyphosate, 1000 mg/kg bw/day: Report No. 7867
batch 229-JaK- [ - Decreased body weight gain (-14% in males and
Deviations’ 5-1; 229-Jak- [-11% in females in the oncogenicity group after | CA 5.5/007-009
142-6, purity | 104 weeks)
Rat,  Sprague-|98.9%: 98.7% |- Increased ALP (+72% in males and +51% in
Dawley, male females at week 102) 1993
and female, | 24-month - Reduced urinary pH
50/sex/dose dietary dose at |- Decreased absolute or relative liver weight (up
(terminal), 0, 10, 100, 300 | to -20% in males and up to -17% in females)
35/sex/dose or 1000 mg/kg |- Increased absolute or relative salivary gland
(interim) bw/day. weight (up to +129% in males and up to +17% in
females)
Study acceptable - Cellular alterations of salivary glands (refer to
table below)
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
Dose group (mg/kg bw/day)
0 10 100 300 1000
glef g ¢ g | ¢ g | ¢ d ?
Parotid — cellular alteration, oncogenicity group (wk 104)
Grade +/- | 4 1 4 2 8 2 3 2 4 5
Grade + 3 0 5 5 9 9% | 21%* | 9%x | 14%* 13**
Grade ++ | 0 1 0 1 4 1 17%* | 9% 18%%* | 18%*
Grade 0 0 0 0 0 0 0 1 0 2
+++
Parotid — cellular alteration, toxicity group (wk 52)
Grade + 0 0 0 0 9** 2 8** 5= 4 8=
Grade ++ [ 0 0 0 0 1 0 4 3 7= 5=
Grade 0 0 0 0 0 0 0 4 1
+++
Mandibular (submacxillary) — cellular alterations, oncogenicity group (wk 104)
Grade +/- [ 7 2 5 0 10 3 14 1 9 6
Grade + 0 9 0 8 12*%** | 9 28** | 15 22%%% | 19%
Grade ++ [ 0 0 0 0 0 0 0 2 0 1
Mandibular (submacxillary) — cellular alterations, toxicity group (wk 52)
Grade+ |0 [0 o [- |1 [2 [5+ Jo J12##= |0
OECD 453, GLP | Glyphosate, 20000 ppm: Report No. Jilll-
batch  XLH- |- Decreased body weight gain in females (-15% | 10495
Deviations® 264, purity | at week 1-7)
96.5% - Increased incidence of cataract (1/29, 3/44,|CA 5.5/010
Rat,  Sprague- 6/25, 13/39 males at 0, 2000, 8000, 20000 ppm)
Dawley, 24-month and lens fibre degeneration (4/60, 6/60, 5/60, ]
50/sex/dose dietary dose at | 8/60 at 0, 2000, 8000, 20000 ppm) [ ]
(terminal), 0, 2000, 8000 |- Increased ALP in females (+87% at 24 months) [ 1990
10/sex/dose and 20000 ppm | - Reduced urinary pH
(interim) (equal to 0, 89, | - Slight increase in liver weight in males (+13%)
362 and 940 |- Increased incidence of inflammation (2/58,
Study acceptable | mg/kg bw/day | 3/58, 5/59, 7/59 in males at 0, 2000, 8000, 20000

for males and 0,
113, 457 and
1183  mgkg
bw/day for
females)

ppm; 0/59, 3/60, 9/60, 6/59 in females at 0, 2000,
8000, 20000 ppm) and hyperplasia (3/58, 3/58,
4/59, 7/59 in males at 0, 2000, 8000, 20000 ppm;
2/59, 3/60, 7/60, 6/59 in females at 0, 2000, 8000,
20000 ppm) of stomach squamous mucosa

- Increased incidence of hepatocellular adenoma
in males only (see incidences below)

- Increased incidence of thyroid C-cell adenoma
(see incidences below).

8000 ppm:
- Increased incidence of inflammation and

hyperplasia of stomach squamous mucosa (for
incidences see above)

- Increased incidence of thyroid C-cell adenoma
(for incidences see below).
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
Incidence of hepatocellular adenoma in males:
3/60, 2/60, 3/60, 8/60
Incidence of thyroid C-cell adenoma:
Males: 2/60, 4/58, 8/58, 7/60
Females: 2/60, 2/60, 6/60, 6/60
Incidence of pancreatic islet cell adenomas in
males:
1/58, 8/57, 5/60, 7/59
Incidence of skin keratoacanthomas in males:
1/59, 3/60, 4/60, 5/59
Salivary glands:
Weight: not determined
Histopathology: No histopathological changes
were noted in the submandibulary glands
whereas the parotid gland was not examined
microscopically.
|
OECD 451, GLP | Glyphosate, No effect on body weight, food consumption, | Report No. 2060-0011
batch white blood cell count and organ weights.
Deviations: no | HOSHO16A, CA 5.5/012-015
histopathology | purity 95.7% | In males increase in malignant lymphoma:
on cervix and 0/51, 1/51, 2/51, 5/51
coagulating 18-month 2009
gland dietary dose at
0, 500, 1500 |Salivary glands:
Mouse, CD-1,|and 5000 ppm | Weight: not determined
51/sex/dose (equal to O, |Histopathology: glands not specified; no effect
71.4, 234.2 and | reported
Study acceptable | 810 mg/kg
bw/day in

males and O,
97.9, 299.5 and
1081.2 mg/kg
bw/day in
females)
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
OECD 451, GLP | Glyphosate, 10000 ppm: Report No. Toxi:
batch 01/06/97, | - No adverse systemic effects 1559.CARCI-M
Deviations: purity >95% - Slight increase in malignant lymphomas (not
mortality significant): 10/50, 15/50, 16/50 and 19/50 for | CA 5.5/016
observed once | 18-month males and 18/50, 20/50, 19/50 and 25/50 in
daily, food | dietary dose at | females
consumption not|0, 100, 1000 |- Statistically significant increased incidence 2001
measured  after |and 10000 ppm | (Peto test) in mesenteric lymph node
13 weeks, | (equal to O, |haemangioma in females: 1/50, 0/48, 0/48, 4/50
histopathology 14.5, 149.7 and
did not include | 1454 mg/kg
cervix, Harderian | bw/day for | Salivary glands: Statistical re-analysis:
gland, lacrimal | males, and 0, | Weight: not determined B.6.5.12.1
gland, male | 15.0, 151.2 and | Histopathology: glands not specified; no effect | CA 5.5/017
mammary glands | 1466.8 mg/kg | reported
and vagina. bw/day for 2017
females Unacceptable due to
Mouse,  Swiss errors in tumour
albino, incidences
50/sex/dose
B.6.5.12.2
Study acceptable Re-analysis by AGG
OECD 451, GLP | Glyphosate, 40000 ppm: Report NO. i 94-
batch T-| - Clinical signs: pale-coloured skin (2/50, 3/50, [ 0151
Deviations: 941209 and T-|6/50, 10/50 in males; 4/50, 2/50, 6/50, 6/50 in
mortality 950308, purity | females)), loose faeces (incidences not|CA 5.5/018-019
observed once|97.56%  and | determined due to group housing of animals),
daily: 94.61% tactile hair loss in males (0/50, 3/50, 3/50, 6/50),
histopathology mass(es) at anus in males (0/50, 0/50, 0/50, 8/50) | 1997
did not include | 18-month and decreased incidence of wounds (22/50,
cervix, lacrimal |dietary dose at|16/50, 20/50, 6/50) and wetted fur (11/50, 9/50,
glands and male | 0, 1600, 8000 | 7/50, 4/50) in males.
mammary gland. |or 40000 ppm |- Reduced body weight (gain) (up to -7% in
(equal to 0, |males and up to -18% in females)
Mouse, CD-1,]165.0, 838.1|- Reduced food consumption (overall group
50/sex/dose and 4348 | mean of -6% in males and -7% in females)
mg/kg bw/day |- Increased incidences of distention of caecum
Study acceptable | for males and 0, | (0/50, 0/50, 0/50, 14/50 in males; 0/50, 0/50,

153.2, 786.8
and 4116

mg/kg bw/day
for females)

0/50, 18/50 in females)

- Increased caecum weight (+173-212%)

- Increased relative kidney weight (females,
111%)

- Increased incidence of anal prolapse (0/50,
0/50, 0/50, 5/50 in males; none in females)

- Erosion/ulcer of the anus (observed in a total of
8 males; not assessed by a statistical method)

- Increase in malignant lymphoma in males (see
below)

8000 ppm:
- Reduced body weight (gain) (up to -10% in

females)
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations if | dose levels - target tissue/organ
any, species, | duration of - critical effects at the LOAEL
strain, sex, | exposure
no/group
Incidence of malignant lymphoma:
Males: 2/50, 2/50, 0/50, 6/50
Females: 6/50, 4/50, 8/50, 7/50
Salivary glands:
Weight: not determined
Histopathology: glands not specified; no effect
reported
OECD 451, GLP | Glyphosate, No adverse findings observed. Report No. 7793
batch 206-JaK-
Deviations® 25-1, purity CA 5.5/020-021
98.6% Salivary glands:
Mouse, CD-1, Weight: not determined
50/sex/dose 24-month Histopathology: parotid, submaxillary, 1993
dietary sublingual; no effect reported
Study acceptable | exposure at 0,
100, 300 and
1000 mg/kg
bw/day
|
OECD 451, | Glyphosate, 30000 ppm: Report No. 77-2061
conducted prior | batch NB | - Reduced body weight (>10%)

to GLP

Deviations :
histopathology
on coagulating
gland, lacrimal
glands, seminal
vesicles and
vagina

no

Mouse, CD-1,
50/sex/dose

1782608/3 and
NB 1782610/7,
purity 99.7%

2-year dietary
exposure at 0,
1000, 5000 and
30000 ppm
(equal to 157,
814 and 4841
mg/kg bw/day
for males and
190, 955 and

- Increased absolute and relative testis weight
(+7% and +18%, respectively)

- Hepatocyte hypertrophy in males only (18%,
10%, 6%, 34%) and necrosis in males only (0%,
4%, 4%, 20%)

- Chronic interstitial nephritis in kidney (10%,
4%, 14%, 24% in males) and proximal tubule
epithelia basophilia and hypertrophy in kidney
(0%, 4%, 8%, 18% in females)

- Kidney renal tubule adenoma in males (for
incidences see below)

CA 5.5/023
.
I

1983
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL

deviations if | dose levels - target tissue/organ

any, species, | duration of - critical effects at the LOAEL

strain, sex, | exposure

no/group

Study acceptable | 5874  mg/kg | - Urinary bladder epithelium hyperplasia (slight
bw/day for | to mild; 6%, 7%, 21%, 17% in males; 0%, 0%,
females) 4%, 0% in females)

5000 ppm:
- Urinary bladder epithelium hyperplasia (slight
to mild) in males (for incidences see above)

Incidence of renal tubule tumours in male (PWG
re-evaluation):

Adenomas: 1/49, 0/49, 0/50, 1/50

Carcinomas: 0/49, 0/49, 1/50, 2/50

Combined: 1/49, 0/49, 1/50, 3/50

Salivary glands:
Weight: not determined

Histopathology: mandibular; no effect reported

! Thyroid/parathyroid weight not measured. Histopathology did not include the cervix, coagulating gland and the
lacrimal gland.

2 Thyroid/parathyroid weight not measured. Histopathology did not include the coagulating gland and the vagina.
3 A large number of parameters were missing in the haematological investigation, clinical chemistry and urinalysis.
Organ weights of epididymides, heart, spleen, thyroid and uterus were not determined. In addition only the weight
of 10 animals in the terminal sacrifice group were measured. Histopathology did not include harderian gland,
cervix, coagulating gland, lacrimal gland and vagina. Except for the liver, kidney, lungs, testes, adrenals and
ovaries only a limited number of animals were examined histopathologically in the low and mid dose.

4 Prothrombine time and activated partial thromboplastin time were not investigated, organ weight measurement
did not include epididymides, heart, ovaries, spleen, uterus and (para)thyroid. Histopathology did not include
lacrimal gland.

’Individual animal weight exceeded the 20% rans, mortality observed once daily instead of twice, haematology
did not include prothrombin time, activated prothrombin time and reticulocyte count, clinical chemistry did not
include P, Cl, Na, K, cholesterol, bilirubin, and creatinine, urinalysis did not include osmolality/specific gravity
and occult blood, organ weights did not include epididymides, heart, spleen, thyroid/parathyroid and uterus. In
addition only 10 animals were included in organ weight measurements. Histopathology did not include Harderian
gland, cervix, coagulating gland, lacrimal gland, rectum and vagina.
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6 Mortality observed once daily, blood samples not taken at start of the study but at week 14, organ weights did
not include heart, ovaries, spleen, thyroid/parathyroid and uterus. Histopathology did not include coagulating
gland, lacrimal gland, mammary gland of males and vagina.
7 Haematological evaluation did not include prothrombin time and activated partial thromboplastin time, urinalysis
did not include glucose, organ weights did not include (para)thyroid, histopathology did not include Harderian
gland, cervix, coagulating glands, lacrimal glands, seminal vesicles and vagina.
8 Animals were approximately 8 weeks old at the start of the study, haematology did not include prothrombin time
and activated prothrombin time, volume of urine was not determined, organ weight measurements did not include
adrenals, heart, ovaries, spleen, thyroid/parathyroid and uterus, histopathology did not include coagulating gland,
lacrimal glands and vagina.
? Histopathology did not include Harderian gland, cervix, eye, coagulation glands, submandibular lymph nodes,
lacrimal glands, seminal vesicles and vagina.

Table 54:  Summary table of human data on long-term toxicity and carcinogenicity

Study reliable
with
restrictions.

Outcome evaluated:

Non-Hodgkin lymphoma (NHL)
and subtypes of NHL

Population:
Ever use: 1690 cases, 5131

controls

Duration of use: 1520 cases,
4183 controls

Frequency of use and lifetime
days of use: 898 cases, 2938
controls

Exposure:
Questionnaire by participants or

by proxies.

Data analysis:
Unconditional multiple logistic

regression.

Adjustments: age at diagnosis,
age at interview or death,
state/province, sex, lymphatic or
hematopoietic cancer in a first-
degree relative, response by a
proxy, and use of any personal
protective equipment (PPE), use
of other pesticides that have been
associated with NHL (2.4-
dichlorophenoxyacetic acid,
dicamba and malathion.

Limitations:
Common limitations of case-
control study, e.g. recall bias.

(NHL) overall:

Ever use: 1.1 (0.8-1.5)

<3.5 years: 1.3 (0.9-1.8)

>3.5 years: 0.9 (0.6-1.4)

< 2 days/year: 0.7 (0.5-1.2)

> 2 days/year: 1.7 (1.0-2.9)

< 7 lifetime days: 0.9 (0.5-1.5)
> 7 lifetime days: 1.1 (0.7-1.8)

Follicular lymphoma (FL):
Ever use: 0.7 (0.4-1.2)

<3.5 years: 0.7 (0.3-1.3)

=>3.5 years: 0.6 (0.3-1.3)

< 2 days/year: 0.4 (0.2-1.1)

> 2 days/year: 1.3 (0.6-3.2)

< 7 lifetime days: 0.6 (0.3-1.6)
> 7 lifetime days: 0.8 (0.3-1.8)

Diffuse large B-cell
lymphoma (DLBCL):

Ever use: 1.2 (0.8-1.9)

<3.5 years: 1.6 (0.97-2.7)
>3.5 years: 0.9 (0.5-1.7)

< 2 days/year: 0.7 (0.4-1.4)

> 2 days/year: 2.1 (1.1-4.3)

< 7 lifetime days: 0.8 (0.4-1.7)
> 7 lifetime days: 1.1 (0.6-2.2)

Small lymphocytic
lymphoma (SLL):

Ever use: 1.8 (0.9-3.7)

<3.5 years: 1.4 (0.6-3.7)

>3.5 years: 1.9 (0.8-4.8)

< 2 days/year: 1.3 (0.4-4.3)

> 2 days/year: 2.3 (0.6-8.8)

< 7 lifetime days: 1.0 (0.2-4.8)
> 7 lifetime days: 2.2 (0.7-6.9)

Other NHL subtypes:
Ever use: 1.5 (0.9-2.6)

Type of | Test Relevant information about Observations Reference
data/report substance | the study (as applicable)

Epidemiological | - Pooled analysis of the case-|Adjusted ORs (95%CI) Pahwa ef al.,
study,  public control studies McDuffie ef al. 2019
literature 2001 and De Roos ef al. 2003 Non-Hodgkin lymphoma

CA 5.5/033
B.6.5.18.8
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

<3.5 years: 1.8 (0.95-3.5)
>3.5 years: 1.1 (0.5-2.5)

< 2 days/year: 1.1 (0.5-2.7)

> 2 days/year: 1.6 (0.6-4.5)

< 7 lifetime days: 1.4 (0.6-3.5)
> 7 lifetime days: 1.3 (0.5-3.3)

Authors concluded that the
results provided some limited,
but inconsistent evidence of
an association between NHL
and glyphosate use. It should
be noted that in the analysis of
the subtypes of NHL there
were at times only a limited
number of cases (e.g. for
SLL).

Epidemiological
study,  public
literature

Study reliable.

The Agricultural Health Study
(AHS), large prospective cohort
study

Outcome evaluated:

Incident cancer diagnosis via
cancer registries (all cancers,
oral cavity, colon, rectum,
pancreas, lung, melanoma,
prostate, testicular, bladder,
kidney, lymphohematopoietic,
Hodgkin lymphoma (HL), non-
Hodgkin lymphoma (NHL),
non-Hodgkin lymphoma B-cell,
chronic lymphocyte lymphoma,
diffuse large B cell lymphoma,
marginal-zone lymphoma,
follicular lymphoma, multiple
myeloma, non-Hodgkin
lymphoma T cell, acute myeloid
leukaemia, chronic myeloid
leukaemia)

Population:
54251 pesticide applicators

recruited between 1993 and
1997 in Iowa and North
Caroline.

44932 (82.8%) reported ever
using glyphosate

Exposure:
Questionnaire by participants at

enrolment and in a follow-up
questionnaire after five years.
Number of year and days were
reported for 50 pesticides
including glyphosate.

Three metrics of cumulative
lifetime exposure were created:
ever/never use, lifetime days of

No increased risk for all
cancers, cancer in lung, oral
cavity, colon, rectum,
pancreas, kidney, bladder,
prostate, melanoma, testicular,
all lymphohematopoietic
cancers, HL, NHL, chronic
myeloid  leukaemia  and
multiple myeloma.

For acute myeloid leukaemia a
non-statistically  significant
increase was noted in the
highest quartile intensity-
weighted lifetime days of
glyphosate use (RR 2.44,
95%- CI 0.94-6.32). When the
incidence of acute myeloid
leukaemia was assessed in
relation to lagged intensity the
effect was significant for the
highest tertile of exposure
with a 20-year lag period (RR
2.04, 95%-CI 1.05-3.97).
However, it should be noted
that a low number of cases was
included in this subgroup (n =
15).

For non-Hodgkin lymphoma
(NHL) of T-cell subtype an
elevated risk ratio was found
for the 20-year lagged
exposure (RR of 2.97, 95%-
CI 1.2-7.31). However, it
should be noted that a low
number of cases was included
in this subgroup (n =9).

Andreotti ef
al., 2018

B.6.5.18.10
CA 5.5/035
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

use and intensity-weighted
lifetime days.

Data analysis:
Poisson regression

Adjustments: BMI, attained age,
cigarette smoking status, packs
of cigarettes smoked per day,
alcohol drinks per month, family
history of any cancer, state of
recruitment, and the five
pesticides most highly correlated
with glyphosate, occupational
exposure to solvents, gasoline,
X-ray radiation and engine
exhaust and pesticides linked to
lymphohematopoietic cancers in
previous AHS analysis.

Limitations:

37% of participants did not
respond to the follow-up
questionnaire after five years.
Exposure assessment is based on
self-report instead of actual
dose, therefore dose-response
relationships must be carefully
interpreted. In general, cohort
studies are not prone to recall
bias, however, the questionnaire
itself contains questions that
could entail recall bias,
especially those that were used
for exposure measurement
matrices (e.g. questions on the
use of specific pesticides). This
is acknowledged by the authors
that nondifferential
misclassification  bias  may
occur.

Epidemiological
study,  public
literature

Study
supportive to the
Andreotti 2018
study

Systematic review and meta-
analysis of six epidemiological
studies on the relationship
between non-Hodgkin
lymphoma (NHL) and
occupational ~ exposure  to
pesticides.

Outcome:
Non-Hodgkin lymphoma and
subtypes of NHL

Limitations:

Data extraction errors by the
study authors that were
identified in a subsequent meta-
analysis by IARC working
groups and by Chang and Delzell

The authors reported a
positive association between
glyphosate and NHL overall
based on 6 studies
(mRR = 1.5, 95%-CI 1.1-2.0)
and for glyphosate and B cell
lymphoma based on 2 studies
(mRR = 2.0, 95%-CI 1.1-3.6).

Schinasi, L.
and Leon,
M.E., 2014

B.6.5.19.28
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

(2016); a possible causal
relationship was not discussed
by the study authors;

There is a more recent meta-
analysis available using AHS
data with extending cancer
incidence follow-up through
2012 in North Carolina and 2013
in Jowa and incorporating
additional exposure information
from a follow-up questionnaire
(Andreotti et al. 2018 (refer to
B.6.5.18.10)). Therefore, this
study by Schinasi is considered
to be only supportive to the
Andreotti study and is not
considered further in the overall
risk assessment.

Epidemiological
study,  public
literature

Study reliable
with restrictions

Pooled analysis of four case
control studies (3 US studies and
one Canadian study) in the North
American  Pooled  project
(NAPP).

Outcome:
Multiple myeloma (MM)

Population:
547 MM cases, 2700 controls

Exposure:
Self-reported information on

pesticide use, farming activities
and demographic characteristics
through interviews with
participants. More  detailed
follow-up questions on pesticide
use for those participants who
reported pesticide use.

Data analysis:

Unconditional logistic
regression
Adjustment for: age,

province/state, use of proxy
respondent, and ever being
diagnosed with any allergy, hay
fever, or rheumatoid arthritis.

Limitations:

Typical limitations for case
control studies. In addition, for
Canadian part of the study
response rate was quite low
(58% for cases, 48% for
controls). No adjustment made
for other pesticide/chemical use,
exposure to radiation or familiar
history of cancers. Small sample

No significant increased ORs
for multiple myeloma
observed (for ever/never use,
for less or more than 3 years of
exposure and for less or more
than 6 lifetime days of
exposure to glyphosate).

ORs decreased when proxy
responders were removed
from the analysis.

Presutti et
al., 2016

B.6.5.18.11
CA 5.5/036
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Incident cancer diagnosis via
cancer registries (all cancers,
oral cavity, colon, rectum,
pancreas, lung, melanoma, lung,
oral cavity, colon, rectum,
pancreas, kidney, bladder,
prostate, melanoma, all
lymphohematopoietic cancers,
Non-Hodgkin Lymphoma
(NHL), leukaemia, multiple
myeloma)

Population:

Pesticide applicators recruited
between 1993 and 1997 in Iowa
and North Caroline.

2088 cases for total cancer
incidence (73.6% of cases ever

lymphohematopoietic
cancers, NHL and leukaemia.
For multiple myeloma
relative risk of 1.1 (0.5-2.4)
when adjusted for age and 2.6
(0.7-9.4) when adjusted for
multiple confounders. There
were indications in the fully
adjusted cumulative exposure
analyses of elevated multiple
myeloma RRs in the higher
exposure categories, though
trend statistics were not
significant.

Study had limited power for
multiple myeloma due to low
number of cases. Missing
data (exclusion of cases due

used glyphosate) to missing information on
confounders) also limit the
Exposure: interpretation of the findings.

Type of | Test Relevant information about Observations Reference
data/report substance | the study (as applicable)

size in exposure groups for both

cases and controls.
Epidemiological | - Pooled analysis of three case- | First stage logistic regression | DeRoos  ef
study,  public control studies. OR: al., 2003
literature 2.1 (95% CI 1.1-4.0)

Outcome:
Study reliable Non-Hodgkin lymphoma Second stage hierarchical
with restrictions regression OR:

Population: 1.6 (95% CI 0.9-2.8)

650 cases and 1933 controls

Exposure:

Self-reported information on

pesticide use or via proxy

respondent.

Data analysis:

Standard logistic regression and

hierarchical regression.

Adjusted for age, study site and

for use of other pesticides.

Limitations:

Typical limitations for case

control studies. Cases with data

missing information for any of

the 47 pesticides were excluded

(in contrast to the re-analysis of

the data set in Pahwa, 2019).

There was a fairly high number

of proxy respondents (40% of

cases, 31% of controls).
Epidemiological | - The Agricultural Health Study | No increased risk for all DeRoos et
study,  public (AHS), large prospective cohort | cancers, cancer in lung, oral | al, 2005
literature study cavity, colon, rectum,

pancreas, kidney, bladder,

Study reliable Outcome evaluated: prostate, melanoma, all
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

Questionnaire by participants at
enrolment and in a follow-up
questionnaire after five years.
Exposure was limited to ever
use.

Data analysis:
Poisson regression

Adjustments: demographic and
lifestyle factors, including age,
education, cigarette smoking,
alcohol consumption, family
history of cancer in a first-degree
relative, and state of residence,
five pesticides most highly
associated  with  glyphosate
exposure  (2,4-D, alachlor,
atrazine, metolachlor,
trifluralin).

Limitations:

Fairly low number of cases for
multiple myeloma (n=32 for
analyses without exposure-day
metrics and n=19 for adjusted
analyses of  exposure-day
metrics).

Epidemiological
study,  public
literature

Study reliable

Re-analysis of the AHS database
conducted with the aim to
understand the results from De
Roos et al. 2015 on the risks of
multiple myeloma. The main
difference is that the study did
not exclude subjects with
missing data.

No risk for multiple myeloma
was observed.

Sorahan et
al., 2015

Epidemiological
study,  public
literature

Study of low
reliability

Case-control study

Outcome evaluated:
Non-Hodgkin lymphoma (NHL)

Population:
910 cases, 1016 controls

Exposure:
Exposure assessed based on

questionnaire focussing on total
work history, exposure to
pesticides, solvents and other
chemicals. For all pesticides, the
number of years, number of days
per year and length of exposure
per day were questioned.

Data analysis:
Unconditional logistic

regression.
Adjustment: for age, sex and
year of diagnosis/enrollment.

Univariate OR for NHL:
2.02 (95%-CI 1.10-3.71)

Multivariate OR for NHL:
1.51 (95%-C10.77-2.94)

OR less than 10 day use:
1.69 (95%-CI 0.70-4.07)
OR more than 10 day use:
2.36 (95%-CI 1.04-5.37)

OR latency period <10 yrs:
1.11 (95%-CI 0.24-5.08)

OR latency period >10 yrs:
2.26 (95%-CI 1.16-4.40)

Eriksson ef
al., 2008
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

The unexposed category
consisted of subjects unexposed
to all pesticides

Limitations:

Typical limitations of case-
control studies, e.g. recall bias
and referral bias. Confounders
such as family history of cancers
and exposure to other pesticides
was not adjusted for. The
exposed group was compared to
unexposed subjects (to all
pesticide) which likely results in
groups that are not comparable
on potential covariates.

Epidemiological
study, public
literature

Study of low
reliability

Pooled analysis of two Swedish
case-control study

Outcome evaluated:
Non-Hodgkin lymphoma

Population:
515 cases, 1141 controls

Exposure:
Questionnaire of occupational

history and exposure to different
chemicals (years and total
exposure days).

Unclear questionnaires were
followed-up by  telephone
interview (unclear how often this
occurred).

Subjects with no pesticide
exposure were used as the
unexposed category.

Data analysis:
Univariate and multivariate

conditional logistic regressions.
Adjustments: not clearly
reported.

Limitations:

Potential for recall bias as
indicated by high ORs for
virtually all pesticide evaluated.
No adjustment for confounders
such as medical history and
lifestyle factors or other
pesticide exposure. Statistical
analysis compared to unexposed
group not exposed to any of the
evaluated pesticides leading to
high potential for confounding
effects. Statistical analysis not
described in detail. Limited

Univariate analysis OR:
3.04 (95% CI 1.08-8.52)

Multivariate analysis OR:
1.85 (95% CI 0.55-6.20)
(multivariate variables
listed by study authors).

not

Hardell et al.,
2002
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

number of exposed cases (N=8)
and exposed controls (N=8)

Epidemiological
study, public
literature

Study reliable

Case-control study as part of the
Nebraska Health Study II.

Outcome evaluated:
Adult glioma

Population:
251 cases, 498 controls

Exposure:
Telephone interview of subjects

or proxies on demographics,
smoking and alcohol
consumption, diet, family
history of cancer, residential and
occupational history, medical
history and history of pesticide
use.

Data analysis:
Unconditional logistic

regression

Adjustments: age, sex and
respondent type. Other potential
confounders were found to not
change the ORs by more than
10% and were therefore not
included in the analysis.

Limitations:

Typical limitations of case-
control studies, e.g. recall bias.
There was a fairly high number
of proxy response, but this was
considered in the analysis by
calculating separate ORs.

OR all cases:
1.5 (95%-CI1 0.7-3.1)

OR self-responders:
0.4 (95%-CI1 0.1-16)

OR proxy-responders:
3.1 (95%-CI 1.2-8.2)

Authors  highlighted  the
striking difference between
self and proxy respondents
and indicated that the positive
association may be due to
misclassification  of  the
exposure by proxy
respondents.

Lee et al,
2005

Epidemiological
study,  public
literature

Reliable  with
restrictions

Case-control study

Outcome evaluated:
Non-Hodgkin lymphoma (NHL)

Population:
517 NHL cases, 1506 controls

Exposure:
Telephone questionnaires

modified from the National
Cancer Institute (NCI) telephone
questionnaire. Questionnaire
was validated in a pilot study in
volunteer farmers and checked
with purchase records from local
agrochemical supplier.

Data analysis:

Adjusted OR for any
glyphosate exposure:
1.20 (95%-CI 0.83-174)

OR for glyphosate use 0-2
days a year:
1.00 (95%-CI 0.63-1.57)

OR for glyphosate use >2 days
a year:
2.12 (95%-CI 1.20-3.73)

McDuffie et
al., 2001
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Type of
data/report

Test
substance

Relevant information about
the study (as applicable)

Observations

Reference

Ever/no use analysis: Logistic
regression adjusted for age,
province  and  statistically
significant medical variables.
Days of use analysis: stratified
analysis adjusted for age and
province.

Limitations:

Typical limitations of case
control study, e.g. recall bias.
No adjustment for medical
confounders made in the ORs
that were stratified for exposure
duration. Low response rate,
particular in controls (48%),
questionnaire was not validated
for all (occupational) groups.

Epidemiological
study,  public
literature

Study of low
reliability

Case control study.

Outcome evaluated:
Childhood leukaemia

Population:
334 cases, 579 control

Exposure:
Face-to-face interview with

parents on demographic data and
data on known risk factors.
Parents active in agriculture or
livestock production completed
an additional interview.
Exposures were expressed as
qualitative (yes, no),
semiquantitative  (unexposed,
low exposure, high exposure)
and quantitative metrics for
specific pesticides and groups of
pesticides.

Data analysis:
Unconditional crude and

adjusted logistic regression
Adjustment : urban or rural
residence, X-ray exposure
during pregnancy. Other
potential confounders such as
maternal age at conception,
infectious diseases child,
mother’s tobacco and alcohol
consumption were found to have
low correlations and were not
included.

Limitations:
Potential for recall bias as
indicated by high ORs for

Elevated OR for all time
points evaluated (year before
conception, 1% trimester, 2™
trimester, 3 trimester, 1% year
of life).

Paraquat, chlorothalonil
glyphosate and ‘others’ were
grouped.

Monge et al.,
2007
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Type of | Test Relevant information about Observations Reference
data/report substance | the study (as applicable)

virtually all pesticide groups

evaluated.

No specific exposure estimate

for glyphosate, only combined

chemical exposure.
Epidemiological | - Case control study OR NHL: Orsi et al.,
study,  public 1.0 (95% CI 0.5-2.2) 2009
literature Outcome evaluated:

Study of low
reliability

Lymphoid neoplasms (LN)

Population:
244 non-Hodgkin lymphoma

(NHL), 87 Hodgkin lymphoma
(HL), 104 lymphoproliferative
syndromes (LPS), 56 multiple
myeloma (MM) cases and 456
controls

OR HL:
1.7 (95% CI 0.6-5.0)

OR LPS:
0.6 (95% CI 0.2-2.1)

OR multiple myeloma:

2.4 (95% CI 0.8-7.3)

OR all LN:
Exposure: 1.2 (95% CI1 0.6-2.1)
Self-administered questionnaire
for socioeconomic

characteristics, familial medical
history, and lifelong residential
and occupational histories. Face-
to-face interview for personal
and familial medical history,
lifestyle characteristics, outdoor
leisure activities and agricultural
use (farmers and gardeners
only).

Data analysis:
Unconditional

regression.

Adjustments: age, center and
socioeconomic category (blue or
white collar).

logistic

Limitations:

Typical limitations noted for
case control studies , e.g. recall
bias.

Uncertainty in the exposure
assessment as repeat interviews
were required due to insufficient
information, but only 56.8%
participated in the repeat
interviews. No adjustments
seems to be made for other
pesticide exposures.

NHL = Non-Hodgkin lymphoma, DLBCL = diffuse large B-cell lymphoma, FL = follicular lymphoma, SLL =
small lymphocytic lymphoma, HL = Hodgkin lymphoma, LPS = lymphoproliferative syndromes, MM = multiple
myeloma.

Table 55:  Summary table of other studies relevant for long-term toxicity and carcinogenicity
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Type of| Test substance | Relevant information Observations Reference
study/data about the study (as
applicable)
Public Glyphosate, Study evaluated the effect | Glyphosate changed | Wozniak ef al., 2020
literature | purity 95% of glyphosate on selected | global DNA methylation
study epigenetic parameters and | pattern of the P21 and
major cell cycle drivers in | TP53  suppressor gene
In vitro human peripheral blood | promoters but no change
study mononuclear cellsfon P16, BCL2 and
(PBMCs) by Real-Time |CCNDI. Gene expression
Reliable PCR. was decreased for P16 and
without TP53 and increased for
restriction BC12, CCNDI1 and P21.
IT was noted that in most
cases no clear
concentration-response
was observed for these
effects.
Regulation of transcription
process is performed at
many different levels and
further and more global
analysis are necessary.
Public Glyphosate, Study evaluated the effect | Glyphosate did not affect | Biserni ef al., 2019
literature | purity >96% of pesticides, including | lipid accumulation
study glyphosate, on lipid
accumulation in
In vitro differentiated adipocytes.
study
Reliable
without
restriction
Public Glyphosate, Study evaluated the effect | The study showed that|Duforestel et al.,
literature | purity not | of glyphosate on DNA |exposure of MCF10A cells [ 2019
study reported methylation and | to a low dose of glyphosate
tumorigenesis in  non- | (10! M) resulted in DNA
In vitro neoplastic MCF10A cells. | hypomethylation with
and in vivo TET3 overexpression.
study MCFI10A  cells  were
exposed to glyphosate in|The study concluded that
Reliable vitro at 10"'! M every three | glyphosate is not
with to four days over 21 days. | oncogenic by itself, but it
restrictions Treated cells were |acts as an oncogenic hit
(only investigated for DNA | factor that, combined with
purity not methylation. Treated cells | another oncogenic hit,
reported) were also injected | promotes the development

subcutaneously in 7- to 8-
week old Swiss nude mice
to  investigate  tumour
development. In addition,
MCF10A cells transfected
with microRNAs
associated with breast-
cancer were exposed as
described above and also
injected  subcutaneously
Swiss nude mice.

of mammary tumours.
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via drinking water.
Subacute study: groups of 5
VK*MYC and WT mice

fibrosis and  collagen
deposition, lung damage,
renal obstruction by large

Type of| Test substance | Relevant information Observations Reference
study/data about the study (as
applicable)
Positive  control: UP
peptide
Public Glyphosate Study evaluated the in vitro | Glyphosate did not induce | Hao ef al., 2019
literature | isopropylamine | autophagic effect  of | autophagic effects while
study salt, purity [ Roundup, glyphosate and |POEA and Roundup
>95% polyethoxylated tallow | containing POEA did.
In vitro amine (POEA) on human
study AS549 cells.
Reliable
with
restrictions
Public Glyphosate Study evaluated the effect | Vk*MYC mice: Wang ef al., 2019
literature of glyphosate on multiple | Glyphosate exposure
study myeloma in VK*MYC and |resulted in  reduced|B.6.5.18.9
wildtype (WT) mice. survival, increased spleen | CA 5.5/034
In vivo weight, change in
study Chronic study: groups of 10 | splenocyte number.
VK*MYC and WT mice |Higher IgG levels and
Reliable (exact number of animals | haematological changes.
with not clearly reported) | Ostolytic bone lesions in
restrictions received 1.0 g/L glyphosate | the femoral shaft, hepatic

received glyphosate at 1, 5, | casts, upregulation of
10 and 30 g/L via drinking | activation-induced

water cytidine (AID).
Limitations: WT mice:

- Number of animals low | Increased splenocyte
and not clearly reported number. Slightly increased
- Daily intake in chronic | IgG levels, slight
study appear low compared | haematological changes,
to the guideline toxicity | less severe

studies (90 mg/kg bw/day
based on extrapolation
from concentration in
drinking  water  using
default values for water
consumption).

histopathological changes
in the liver and lungs, renal
obstruction by large casts

An overview of publications related to carcinogenicity that are classified by the applicant as "relevant but
supplementary after detailed assessment of full-text article" is provided in Volume 3 CA Table B.6.10-2. Upon
review of the titles and abstracts of articles assigned to this category by the RMS, several study summaries were
requested by AGG to further justify the categorization of the information. The study summaries and justification
provided by the applicant were reviewed by the RMS and are presented in Volume 3 CA B.6.5.18 (for
publications related to carcinogenicity). For the three studies - indicated below in Table 2.6.5 - the RMS has set
data gaps for the applicant to provide a full assessment including a relevance and reliability assessment. In
addition a data gap is set to discuss these studies in the overall weight of evidence approach for carcinogenicity.

Table 2.6.5: Summary table of other studies for which RMS has set a data gap

Data Author Year Title
requirement
CA 5.9 Chang E. Et al 2016 Systematic review and meta-analysis of glyphosate exposure

and risk of lymphohematopoietic cancers.
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RMS: A data gap was identified for providing a full
assessment of the study including a relevance and reliability
assessment (refer to Volume 1, section 2.6.5.1.2
Epidemiological studies). In addition, this study should be
discussed in the overall weight-of-evidence approach for
carcinogenicity.

CA5.9 Leon M. E. Etal 2019 Pesticide use and risk of non-Hodgkin lymphoid malignancies
in agricultural cohorts from France, Norway and the USA: a
pooled analysis from the AGRICOH consortium.

RMS: A data gap was identified for providing a full
assessment of the study including a relevance and reliability
assessment  (refer to Volume 1, section 2.6.5.1.2
Epidemiological studies). In addition, this study should be
discussed in the overall weight-of-evidence approach for
carcinogenicity.

CAb5.9 Zhang L. Et al. 2019 Exposure to glyphosate-based herbicides and risk for non-
Hodgkin lymphoma: A meta-analysis and supporting
evidence.

RMS: A data gap was identified for providing a full
assessment of the study including a relevance and reliability
assessment (refer to Volume 1, section 2.6.5.1.2
Epidemiological studies). In addition, this study should be
discussed in the overall weight-of-evidence approach for
carcinogenicity.

2.6.5.1 Short summary and overall relevance of the provided information on long-term toxicity and
carcinogenicity

2.6.5.1.1 Animal studies
2.6.5.1.1.1 Rat studies (short summary of the studies)

The chronic toxicity and carcinogenic potential of glyphosate technical (batch HO5HO16A, purity 95.7%) was
assessed in a 24-month feeding study (S . 2009; Report No. 2060-0012) with 51 male and 51 female Wistar
rats at dietary concentrations of 0, 1500, 5000 and 15000 ppm (equal to achieved dose levels of 0, 85.5, 285.2,
1077.4 mg/kg bw/day in males and 0, 104.5, 348.6 and 1381.9 mg/kg bw/day in females). In addition a satellite
group of 15 rats/sex/dose were included for interim sacrifice. The study was concluded in accordance with OECD
453 with the minor deviations that the thyroid/parathyroid were not weighed and histopathology did not include the
cervix, coagulating gland and the lacrimal gland. Overall, the study was concluded to be acceptable.

Treatment related effects included elevations in alkaline phosphatase observed in the satellite group at 6
and 12 months and changes in plasma electrolytes (at 18 months only). The latter is considered of questionable
toxicological significance mainly because effects were not seen at the 24-month observation point. In addition, a
difference in the site of mineral deposition within the kidneys was observed. There was a lower incidence of
pelvic/papillary deposition in both sexes and an increase in the corticomedullary deposition in females. At the same
time there was a reduction in the incidence of renal pelvic hyperplasia; which is considered a consequence of
decreased mineral deposition. An increase in severity of adipose infiltration into the bone marrow was observed. In
high dose males, skin effects including areas of necrosis/giant cell reaction to keratin and keratoacanthoma was
observed. The keratoacanthomas are further discussed below at ‘Overall consideration of the tumour incidences’.

The NOAEL for systemic toxicity was concluded to be 5000 ppm (equal to 285.2 mg/kg bw/day in males
and 348.6 mg/kg bw/day in females) based on the observed increase in alkaline phosphatase, increased severity of
adipose infiltration of the bone marrow, kidney findings (which were concluded to be of equivocal relevance) and
the skin effects including areas of necrosis/giant cell reaction to keratin and keratoacanthoma observed in high dose
males.

In the second chronic toxicity and carcinogenicity study (Jiiilililid 2001, Report No. jj/PR1111) glyphosate
(batch P30, purity, 97.6%) was administered to groups of 52 male and 52 female Wistar rats at dietary concentrations
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of with 0, 2000, 6000 and 20000 ppm (equal to dose levels of 0, 121, 361 and 1214 mg/kg bw/day for males and O,
145, 437 and 1498 mg/kg bw/day for females). In addition, three satellite groups with 12 rats per sex each were
included for interim sacrifice at 12 months. The study was conducted in accordance with OECD 453 with the minor
deviations that the thyroid/parathyroid were not weighed and histopathology did not include the coagulating gland,
gall bladder and the vagina. Overall, the study was concluded to be acceptable.

Treatment related findings in this study were found in the liver and kidney and were confined to animals
(predominantly males) fed 20000 ppm glyphosate acid. There were a number of changes in males and females fed
20000 ppm, notably renal papillary necrosis, prostatitis, periodontal inflammation, urinary acidosis and haematuria,
which may be attributed to the acidity of the test substance.

Regarding neoplastic findings an increased incidence of hepatocellular adenoma was observed in males
(0/64, 2/64, 0/64, 5/64 at 0, 2000, 6000, 20000 ppm). The relevance of this finding is further discussed below at
‘Overall consideration of the tumour incidences’. An increased incidence in hepatitis was noted in top dose males.
The reported incidences were 8/64, 6/64, 9/64, 13/64 for doses 0, 2000, 6000 and 20000 ppm (no p-values available).
The incidence at the top dose was above HCD mean (11.8%) but within HCD range (0-30%; HCD based on 5 studies
from the same lab and in the same strain performed between 1998-2003). As the background incidence of hepatitis
is highly variable and as the incidence is within HCD range, the relationship to treatment is doubted.

The NOAEL for systemic toxicity was concluded to be 6000 ppm (equal to 361 mg/kg bw/day in males
and 437 mg/kg bw/day in females) based on the observed clinical chemistry changes and histopathological findings
observed in the kidney, liver and prostate.

In a third carcinogenicity/chronic toxicity study in rats (Report No. 1231) groups of 50 Sprague-Dawley rats were
treated with glyphosate (batch and purity not reported) at dietary concentration of 0, 3000, 15000 and 25000 ppm
(equivalent to mean achieved dose levels of 0, 150, 780 and 1290 mg/kg bw/day (males) and 0, 210, 1060 and 1740
mg/kg bw/day (females)). In addition, 20 rats/sex/group were included for the interim sacrifice at week 52. These
animals were treated at the same dose levels except for the high dose animals who were treated at 30000 ppm. The
study showed a large number of deviations from OECD 453 in terms of the parameters examined. In addition, organ
weight were only measured in 10 animals of the terminal sacrifice group and in the mid and high dose group only a
small number of animals were examined histopathologically except for liver, kidneys, lungs, testes, adrenals and
ovaries for which all animals were examined. It was also noted that the background tumour incidence appeared to
be very low. For example, in control males only two neoplastic findings were noted, namely one seminoma in the
testes and one fibroadenoma in mammary gland tissue. This puts into question the sensitivity of the animals used.
Overall, the study was concluded to be unacceptable. The NOAEL of the study was concluded to be to be 15000
ppm (corresponding to 780 mg/kg bw/day in males and 1060 mg/kg bw/day in females) based on an increase in
ALP (+83% in males, +117% in females) and increased kidney and liver weight in females at the LOAEL of 25000
ppm. No effect on tumour incidences was observed.

In the fourth carcinogenicity/chronic toxicity study in rats (Jiiiilii. 1997; Report No. i 94-0150) groups of
50/sex/dose Sprague-Dawley rats were treated with glyphosate (batch T-941209; T-950308, purity 97.56%; 94.61%)
at dietary concentration of 0, 3000, 10000 and 30000 ppm (equal to 0, 104, 354 and 1127 mg/kg bw/day for males
and 0, 115, 393 and 1247 mg/kg bw/day for females). In addition, 30 rats/sex/group were included for interim
sacrifice at 26, 52 and 78 weeks to study non-neoplastic histopathological changes. The study was conducted in
accordance with OECD 453 with the exception that prothrombin time and activated partial thromboplastin time
were not investigated. In addition, epididymides, heart, ovaries, spleen, and uterus and (para)thyroid weight were
not measured and the gall bladder, and lacrimal gland and upper respiratory tract were not investigated
histopathologically. Overall, the study was concluded to be acceptable.

Clinical observations consisted of loose faeces together with soiled fur in the perianal region in the high
dose group as well as increased incidences of tail mass in the mid and high dose group. Moreover, decreases in body
weight were observed in both sexes in the mid and high dose group along with a lower food consumption although
the effect in the mid dose were only slight and not considered to be adverse. Necropsy supported the clinical signs
of loose stool by increased incidences of distension of the caecum in the high dose group together with increased
absolute and relative caecum weights in the mid and high dose group. Moreover, the increased incidences of
thickened areas in the skin of the tail, corresponding to the increased incidences of tail mass, were
histopathologically diagnosed as follicular hyperkeratosis in the mid and high dose group (7/76, 5/75, 2/80, 23/78
at 0, 3000, 10000, 30000 ppm). Skin keratoacanthoma and skin basal cell tumours were observed in the high dose
group males (incidence of skin keratoacanthomas: 4/76, 3/75, 0/80, 7/78 at 0, 3000, 10000, 30000 ppm; incidence
of skin basal cell tumours: 0/76, 0/75, 0/80, 4/78 at 0, 3000, 10000, 30000 ppm). An increased incidence of these
tumours was only observed in males. The relevance of these findings is further discussed below at ‘Overall
consideration of the tumour incidences’.

The NOAEL for systemic toxicity was concluded to be 3000 ppm (equivalent to 104 mg/kg bw/day for
males and 115 mg/kg bw/day for females).
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In the fifth carcinogenicity study in rats (Jiili§ 1996; Report No. 886.C.C-R) groups of 50 male and female Wistar
rats received dietary doses of glyphosate (batches 60 and 046, purity 96.8% and 96%) at 0, 100, 1000 and 10000
ppm (equal to 0, 6.3, 59.4 and 595.2 mg/kg bw/day in males and 0, 8.6, 88.5 and 886.0 mg/kg bw/day in females)
for a period of 24 months. In addition, one vehicle control with ten rats per sex and one high dose group with 20
rats per sex were included for interim sacrifice at the 12th month. The study was mainly conducted in OECD 453
although a large number of haematological and clinical chemistry parameters were not included. Moreover, organ
weight measurements were only conducted in 10 animals instead of all. Based on these limitations the study was
concluded to be acceptable but with restrictions.

There were no treatment-related deaths or clinical signs in any of the dose-groups. Moreover, there were
no treatment-related effects on body weight gain or food consumption. The only treatment-related significant
changes observed in haematological, biochemical parameters was an increase in ALP in high dose females. Gross
pathology, organ weight data and histopathological examination demonstrated no treatment-related and dose-
dependent effects except for an increase in cataract in high dose males. An apparent non-significant increase in
mandibular lymph node lymphoma was seen in high dose males at terminal sacrifice with an incidence of 2/50 at
the top dose, whereas in the incidences in the control, low and mid dose groups were 0/48, 0/35 and 0/37,
respectively. The applicant is asked to provide historical control data for the effect on mandibular lymph node
lymphoma, if available. For the process under the Regulation (EC) No 1272/2008, the applicant is asked to
submit the missing information during the public consultation period. As 1) the incidence at the top dose is
only 2 cases versus 0 cases in the other dose groups and controls, which is not a statistically significant increase and
as 2) no increased incidences of this tumour type are seen in any of the other studies, the finding is considered an
incidental (chance) finding and the relevance is not further discussed below at ‘Overall consideration of the tumour
incidences’. The NOAEL was concluded to be 1000 ppm (equal to 59.4 mg/kg bw/day in males and 88.5 mg/kg
bwi/day in females).

In a 12-month chronic toxicity study |l - 1996, report No. ij/P/5143) groups of 24 male and female Wistar
rats received glyphosate at dietary concentrations of 0, 2000, 8000 and 20000 ppm (equal to mean achieved dose
levels of 0, 141, 560 and 1409 mg/kg bw/day for males and 0, 167, 671 and 1664 mg/kg bw/day for females). The
study was conducted in accordance with OECD 452 with some minor deviations. Overall, the study was concluded
to be acceptable.

A reduction in bodyweight was evident in animals receiving 20000 ppm glyphosate acid, which was
however not considered adverse as the decrease was less than 10% compared with controls. There were no
toxicologically significant or treatment-related effects on haematology, urine clinical chemistry or organ weights.
An increase in ALP was observed at all dose levels. The effects at 2000 and 8000 ppm were slight and without
accompanying pathological and therefore these changes were not considered to be adverse. Prostatitis was observed
in high dose males and proliferative cholangitis of the liver in high dose females. In addition, an increased incidence
of mild focal basophilia of the acinar cells of the parotid salivary gland was observed in both sexes which had
received 8000 and 20000 ppm glyphosate acid.

For the interpretation of effects on salivary glands several aspects are considered in order to decide if the
effect is adverse or not. The RMS considers salivary gland weight changes and histopathology (severity grade and
incidence) along with dose-response and statistical significance. A histopathological finding which is statistically
significant is not considered adverse if the severity grade of the finding is minor and there are no salivary gland
weight changes. In the case there are no data for salivary gland weights, the effect on histopathology might be
considered as potentially adverse in the absence of such data as a precautionary approach. Histopathology revealed
an increased incidence and severity of focal basophilia of the acinar cells of the parotid salivary gland in both sexes
at 20000 ppm (1409 mg/kg bw/day) at an incidence of 57% (males) and 75% (females) with a severity grade of
minimal to slight (males) and minimal to moderate (females). At 8000 ppm (560 mg/kg bw/day) focal basophilia of
parotid acinar cells were all of minimal severity and the incidence for males (12.5%) was comparable to that in the
control group (8.7%), while the incidence for females (25%) was above the control group (8.3%). No statistical
analyses were conducted and no historical control data are available. Since the salivary gland weights were not
investigated in the study it is proposed to set the LOAEL at 8000 ppm based on the effect in females as a
precautionary approach although the severity grade of findings observed at this dose level was minimal. At 2000
ppm no effects on parotid acinar cells were observed. Thus, the NOAEL is set at 2000 ppm (equal to 167 mg/kg
bw/day in females).

No effect on neoplastic findings were observed in this study. However, it is noted that OECD 452 is not
suited to evaluate the carcinogenic properties of active substances.

In the seventh chronic/carcinogenicity study in rat (il 1993; Report No. 7867) groups of 50 male and female
Sprague-Dawley rats received dietary doses of glyphosate (batches 60 and 046, purity 96.8% and 96%) at 0, 10,
100, 300 and 1000 mg/kg bw/day. In addition, five groups of 35 rats/sex, receiving daily dietary doses of, 0, 10,
100, 300 or 1000 mg/kg bw/day. The study was conducted in accordance with OECD 453 with some minor
deviations. Overall the study was concluded to be acceptable.
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At 1000 mg/kg bw/day males and females had statistically significant reductions in body weight throughout
the study. Reductions started at week one of dosing and were still apparent at week 104. The high-dose group males
displayed the greatest reduction in body weights. Clinical chemistry evaluation indicated a treatment-related
increase of ALP in males of the 1000 mg/kg bw/day dose group and females of the 300 and 1000 mg/kg bw/day
dose groups, as well as reduced urinary pH in males at 1000 mg/kg bw/day. Organ weight data showed reduced
relative liver weights in females at 100, 300 and 1000 mg/kg bw/day at interim Kill in week 52, but not after 104
weeks.

For the interpretation of effects on salivary glands several aspects are considered in order to decide if the
effect is adverse or not. The RMS considers salivary gland weight changes and histopathology (severity grade and
incidence) along with dose-response and statistical significance. A histopathological finding which is statistically
significant is not considered adverse if the severity grade of the finding is minor and there are no salivary gland
weight changes. In the case where there are no data for salivary gland weights, the effect on histopathology might
be considered as potentially adverse in the absence of such data as a precautionary approach.

Histopathology revealed a statistically significant increased incidence of parotid cellular alteration in both
sexes at >100 mg/kg bw/day. Furthermore, a statistically significant increased incidence of submaxillary cellular
alteration was found at >100 mg/kg bw/day in males and at >300 mg/kg bw/day in females. At 100 mg/kg bw/day
the increased incidence of parotid cellular alteration observed in males was 67% at week 52 (compared to 0% in
control) and 43% at week 104 (compared to 14% in control). The severity grade of the finding was minimal to
moderate. In females, the increased incidence of parotid cellular alteration at week 52 was 13% (compared to 0% in
control) and 24% at week 104 (compared to 14% in control). In males, at week 104 the increased incidence of
submaxillary cellular alteration was 45% (compared to 14% in control), while no effects on submaxillary gland was
observed at week 52 at this dose level. The severity grade of this finding was mild. No historical control data are
available. Statistically significant increased parotid gland weights were observed in males (absolute weight: 56%,
relative weight: 65%) at the dose level of 100 mg/kg bw/day at week 52 but not at week 104. At 10 mg/kg bw/day
no effects were observed. Thus, the NOAEL for systemic toxicity is set at 10 mg/kg bw/day based on adverse
effects on salivary glands (histopathological changes and organ weight changes) observed at 100 mg/kg bw/day.

An apparent increase in incidence of skin keratoacanthomas in males was observed at the top dose (5/50
compared with 1/50 in controls). The relevance of this finding is further discussed below at ‘Overall consideration
of the tumour incidences’.

In the eighth chronic toxicity/carcinogenicity study in rat (g . 1°°0; Report No. j-10495),
groups of 50 male and female Sprague-Dawley rats received glyphosate at dietary concentrations of , 2000, 8000
and 20000 ppm (equal to mean achieved dose levels of 0, 89, 362 and 940 mg/kg bw/day for males and 0, 113, 457
and 1183 mg/kg bw/day for females). The study was conducted in accordance with OECD 453 with some minor
deviations mainly consisting of missing parameters which are required in the most recent version of the Guideline.
Overall, the study was concluded to be acceptable.

There were no treatment-related effects on survival, clinical signs, food consumption, and haematology and
clinical chemistry parameters except for an increase in ALP in high dose females. Reduced body weight (gain) was
observed in high dose animals as well as increased absolute and relevant liver weight. Increased incidences of
inflammation of the stomach mucosa in mid and high dose animals was observed. Pancreatic islet cell adenomas in
low-dose males were not dose-related and considered incidental findings due to the lack of a dose-response
relationship (1/58, 8/57, 5/60, 7/50 at 0, 2000, 8000 and 20000 ppm) and the lack of concomitant non-neoplastic
findings. Increased incidences of cataractous lens changes in high-dose males were observed. An apparent increase
in liver cell adenomas was observed in high dose males (8 versus 3 in controls) although no effect on non-neoplastic
changes in the liver nor a progression to carcinomas was observed. The relevance of these findings is discussed
below. In addition, an apparent increase in thyroid C-cell tumours (both sexes), pancreatic islet cell adenomas (in
males) and skin keratoacanthomas (in males) was noted (refer to Table 53 for incidences). The relevance of these
findings is further discussed below at ‘Overall consideration of the tumour incidences’.

The NOAEL was concluded to be 2000 ppm (equal to 89 mg/kg bw/day in males and 113 mg/kg bw/day
in females).

In the ninth carcinogenicity study in rat (Jili. 1981; Report No. 77-2062) groups of 50 male and female Sprague-
Dawley rats were treated with glyphosate (batch XHJ-64, purity 98.7%) for a period of 24-months. During the first
week of the study, the test substance was administered at dose levels of 30, 100 and 300 ppm. For the remainder of
the study, dose levels of 3.05, 10.30 and 31.49 mg/kg bw/day for the males, and 3.37, 11.22 and 34.02 mg/kg bw/day
for the females were maintained. The dose levels selected are considered to be too low when compared to the other
chronic studies and there was a lack of general systemic toxicity in the study. In addition, the study report was of
poor quality. Therefore, the study was concluded to be unacceptable.

At the top dose, an increased incidence of interstitial cell tumours of the testes was observed (0/50, 3/50,
1/50, 6/50 at 0, 30, 100 and 300 ppm). In addition, an increased incidence of pancreatic island cell adenomas is seen
among males of all dose groups compared with controls 0/50, 5/49, 2/50, 2/50 at 0, 30, 100 and 300 ppm. The
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relevance of these findings is further discussed below at ‘Overall consideration of the tumour incidences’.

In an US EPA assessment®, another 2-year carcinogenicity study in rats was identified (g - 1°87)
in which glyphosate was administered as a trimesium salt at low dose levels of up to 50 mg/kg bw/d. This study
was not mentioned in the EU review on glyphosate before. According to the summuary provided in the US EPA
assessment, there were no treatment-related increases in tumor incidences in the study. For the process under
Regulation (EC) No 1107/2009, the applicant is requested to provide the study by | (1°987).
if possible, and an assessment. For the process under the Regulation (EC) No 1272/2008, the applicant is
asked to submit the missing information during the public consultation period.

2.6.5.1.1.2 Mouse studies (short summary of the studies)

The carcinogenic potential of glyphosate technical was assessed in an 18-month feeding study in male and female
CD-1 mice (NN 2009, study report no. 2060-0011). Groups of 51 mice per sex received daily dietary doses of 0,
500, 1500 and 5000 ppm glyphosate technical (equal to 0, 71.4, 234.2 and 810 mg/kg bw/day in males and 0, 97.9,
299.5 and 1081.2 mg/kg bw/day in females). The study was conducted in accordance with OECD451 with some
minor deviations and was considered to be acceptable.

There were no treatment-related deaths or clinical signs in any of the dose-groups. There were no treatment-
related effects on body weight gain or food and water consumption noted. No significant treatment-related effects
were noted on differential white blood cell counts in both sexes. The study was performed as a carcinogenicity study
and only a limited of other toxicity endpoints were included. There were no treatment-related trends in the proportion
of masses observed, number of mice affected or time to appearance of palpable masses. Gross pathology, organ
weight data revealed no treatment-related effects. Histopathological evaluation revealed an apparent increase in
malignant lymphoma in males (0/51, 1/51, 2/51, 5/51 at 0, 500, 1500 and 5000 ppm). In females no effect was
observed (11/51, 8/51, 10/51, 11/51 at 0, 500, 1500 and 5000 ppm). The relevance of these findings is further
discussed below at ‘Overall consideration of the tumour incidences’.

As no adverse findings were observed up to the highest dose tested, a NOAEL of 810 mg/kg bw/day in
males and 1081 mg/kg bw/day in females is derived, however, it should be noted that the study was conducted as a
carcinogenicity study and only a limited of other toxicity endpoints were included. Therefore, this systemic NOAEL
is of limited value.

In the second carcinogenicity in mice (- 2001, study report no. Toxi: 1559.CARCI-M) groups of 50 male and
female Swiss albino mice received daily dietary doses of 0, 100, 1000 and 10000 ppm glyphosate technical (equal
to an intake of 0, 14.5, 149.7 and 1454 mg/kg bw/day for males, and 0, 15.0, 151.2 and 1466.8 mg/kg bw/day for
females). The study was conducted in accordance with OECD 451 with some minor deviations and was considered
acceptable.

The survival after 18-month of treatment was 56, 60, 56 and 46% in males and 68, 68, 60 and 60% in
females in the control through high dosage groups, respectively. There were no treatment-related effects on clinical
signs, behaviour, eyes, body weight, body weight gain, food consumption, differential white blood cell counts, gross
pathology or organ weight data. Degenerative changes in the heart were noted in high dose males, however, as the
increase was not statistically significant and within HCD range, this findings was considered incidental. In males,
the number of malignant lymphomas was slightly elevated in the high dose group compared to control (38% in high
dose males compared to 20% in controls, and 50% in high dose females compared to 36% in controls). Using the
Peto method, a significant trend was seen for mesenteric lymph node haemangioma in females (one-sided p-value
of 0.004). The relevance of the observed increased incidences for these two tumour types in the context of the
classification and labelling of glyphosate is further discussed below at ‘Overall consideration of the tumour
incidences’.

The systemic NOAEL was concluded to be 10000 ppm (equal to 1454 and 1467 mg/kg bw/day in males
and females, respectively), the highest dose tested.

In a third carcinogenicity study (EEiiiill. 1997, study report no. jj 94-0151) in CD-1 mice glyphosate was
administered at dietary concentrations of 0, 1600, 8000 or 40000 ppm (equal to 0, 165.0, 838.1 and 4348 mg/kg
bw/day for males and 0, 153.2, 786.8 and 4116 mg/kg bw/day for females) for a period of 18 months. The study
was conducted in accordance with OECD 451 with some minor deviations and was considered acceptable.

In the high dose groups effects noted were an increased incidence of pale-coloured skin, loose faeces,
reduced body weight, reduced food consumption, increased incidences of distention of caecum, increase in absolute
and relative weights of the caecum and an increase in the incidence of anal prolapsed which was correspondent to

4 Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential EPA’s Office of Pesticide Programs
December 12, 2017. (https://downloads.regulations.gov/EPA-HQ-OPP-2009-0361-0073/content.pdf)
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erosion/ulcer of the anus in histopathology. In the mid dose group reduced body weight (gain) was noted in females.
An increase in malignant lymphoma was noted in high dose males. The relevance of these findings is further
discussed below at ‘Overall consideration of the tumour incidences’. The systemic NOAEL was concluded to be
1600 ppm, equal to 165.0 mg/kg bw/day for males and 153.2 mg/kg bw/day for females based on the decreased
body weight gain in females at 8000 ppm. It is noted that the study was conducted as a carcinogenicity study an
only a limited number of parameters for systemic toxicity were evaluated.

In the fourth carcinogenicity study (- 1993, study report no. 7793) in CD-1 mice groups 50 mice per
sex received daily dietary doses of 0, 100, 300 or 1000 mg/kg bw/day glyphosate technical for 24 months. The study
was conducted in accordance with OECD 451 with some minor deviations and was considered to be acceptable.

There were no treatment-related deaths or clinical signs in any of the dose-groups. Body weight, food and
water consumption did not differ significantly from the controls. Moreover, there were no treatment-related changes
in differential blood count. At necropsy the incidence of lung masses was slightly higher in the 1000 mg/kg bw/day
group but no treatment related effect on histopathological findings were observed. Organ weight data showed
marginal increased thymus weights in males at 300 and 1000 mg/kg bw/day after 104 weeks, but not in females and
without corresponding histopathological changes. Histopathological examination noted increased mineral deposit
in the brain of high dose males. These changes were not considered toxicologically relevant. No treatment-related
neoplastic lesions were observed at termination.

The NOAEL was concluded to be 1000 mg/kg bw/day, based on the absence of any adverse findings.

A fifth carcinogenicity study in mice is available (Jj. 1988, reported at CA 5.5/022, no study report number).
The study did not follow a specific test guideline and was not conducted under GLP. Some major limitations were
noted including low dose levels, a very limited number of parameters investigated, the number of animals being too
low and the lacking quality of the study report (e.g. missing individual animal data).

Overall the study was concluded to be unacceptable and no reliable conclusions can be made on the basis
of the study. No effect on tumour incidences were observed although it is noted that the spontaneous tumour
incidences appeared to be quite low with only one hepatocellular adenoma and one lung alveolar adenoma in both
male and female controls.

In the sixth carcinogenicity study in mice (. 1983 study report no. 77-2061) groups of 50
male and 50 female CD-1 mice received glyphosate (batch NB 1782608/3 and NB 1782610/7, purity 99.7%) at
dietary concentrations of 0, 1000, 5000 and 30000 ppm (equal to 157, 814 and 4841 mg/kg bw/day for males and
190, 955 and 5874 mg/kg bw/day for females). The study was conducted in accordance with OECD 451 with some
minor deviations and was considered to be acceptable.

Mean body weights for the high-dose males were generally lower than in controls; differences from control
were as great as -11 % (at Week 102) and were, for the most part, statistically significant. At the terminal sacrifice,
the mean absolute and relative (to body and brain weights) weight of the testes were elevated for the high-dose
group. Of the non-neoplastic findings, hepatic central lobular hypertrophy and necrosis was noted with increased
incidence in the high-dose males. In addition a significant increase in chronic interstitial nephritis was noted in high
dose males. Also, an increased frequency of epithelial hyperplasia in the urinary bladder of males in mid- and high
dose males. In females an increase of proximal tubule epithelial basophilia and hypertrophy were observed in high
dose females. An increase in renal tubule adenoma was observed in males (0/50, 0/50, 1/50, 3/50). The relevance of
these findings is further discussed below at ‘Overall consideration of the tumour incidences’.

Based on non-neoplastic histological changes affecting urinary bladder epithelium in male mice at 5000
ppm glyphosate in diet (814 mg/kg bw/day) and higher, the systemic NOAEL is considered the low dose of 1000
ppm (157 mg/kg bw/day).

A seventh carcinogenicity study is available in mice (S - 1982 study report no. 8010). However,
the study showed a wide number of limitations including dose levels being too low (max 300 ppm), only two dose
levels being tested, lack of detail on test material and animals, body weight measured only monthly, no pathological
examination on animals that died or were sacrificed during the study and the number of animals at termination being
too low (11 to 23). Based on these limitations the study was concluded to be unacceptable.

In an US EPA assessment®, another 2-year carcinogenicity study in CD-1 mice was identified

1987) in which glyphosate was administered as a trimesium salt at low dose levels of up to 991/1341 mg/kg bw/d
This study was not mentioned in the EU review on glyphosate before. According to the summuary provided in the
US EPA assessment, there were no treatment-related increases in tumor incidences in the study. For the process
under Regulation (EC) No 1107/2009, the applicant is requested to provide the study by

5 Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential EPA’s Office of Pesticide Programs
December 12, 2017. (https://downloads.regulations.gov/EPA-HQ-OPP-2009-0361-0073/content.pdf)
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(1987), if possible, and an assessment. For the process under the Regulation (EC) No 1272/2008, the applicant
is asked to submit the missing information during the public consultation period.

2.6.5.1.1.3 Rat and mouse studies - overall consideration of the tumour incidences:

A total of eight unpublished long-term feeding studies with the technical active ingredient in rats (Table 53 above)
were submitted for evaluation of carcinogenic effect of glyphosate of which six were performed in compliance with
OECD TG 453 (either fully acceptable or acceptable with restrictions). The remaining two iilj. 1997, study
report no. 1231; and . 1981, study report no. 77-2062) were flawed by serious deficiencies. Due to the strong
limitations, these two studies cannot be considered suitable for the evaluation of carcinogenic properties of
glyphosate to rats. However, since the study by il (1981) was subject to debate with regard to certain tumour
types, it is taken here into consideration, along with the six guideline-compliant studies.

In mice, five long-term studies are available that may be considered valid according to current standards and were
performed in compliance with OECD TG 451 (Table 53 above). Two other studies were submitted but did not
comply with current standards (gl 1988, reported at CA 5.5/022; and | - 1982, report no.
8010). In both of them, there were serious reporting deficiencies and the top dose level was 300 ppm and, thus,
much too low for meaningful evaluation of carcinogenic effect. No increase in any tumour type had been reported,
but again, these studies are not suitable for the purpose of classification and labelling. Besides the seven studies in
mice submitted by the applicant, another study was performed in 1999 by | This study was mentioned
in the JMPR evaluation on glyphosate and concerns a 18-month feeding study in male and female CD-1 mice.
According to the JMPR analysis, an increased incidence in malignant lymphomas was reported in female mice.
However, as the study report is not available to the RMS, it is not possible to assess the reliability of the study and
to check the raw incidence data. The results as presented in the JMPR assessment are given below.

All tumour types highlighted in Table 53 and in the study summaries above are considered in greater detail below.
This means that incidences of these tumour types observed in all studies are reported together with the statistical
calculations (as reported in the study report, by AGG own analysis and/or by statistical recalculation of the previous
assessment for some studies (taken from CLH report 2016)). Both a pairwise comparison and a trend test are
considered. In addition, for one study in mice (Jlj. 2001, study report no. Toxi 1559.CARCI-M), a Peto-analysis
has been performed (refer to malignant lymphomas below). Where available, historical control data are reported for
the selected tumour types in order to make a comparison with the natural background level.

For overall assessment, however, it must be further acknowledged that glyphosate is different from most other active
substances in plant protection products because a number of comprehensive and high quality studies are available
for nearly all toxicological endpoints. If dose levels are comparable, it would be expected that adverse effects were,
at least to a certain extent, reproducible in other studies. A “weight of evidence” approach should and may be
applied, therefore, as a general principle. Findings (including neoplastic) will be considered to have occurred by
chance if they are not dose-related or cannot be confirmed at similar or higher dose levels in other studies.

Notwithstanding the conclusion of the EU 2001 evaluation, the opinion of the glyphosate renewal task force and of
several other recent reviews of glyphosate (EFSA 2015, ECHA 2016, IMPR/WHO 2016, FSC Japan 2016, PMRA
Canada, 2017, U.S. EPA 2019) where it was concluded that glyphosate is not a carcinogen, in 2015, a review of the
scientific evidence by the International Agency for Research on Cancer (IARC) concluded that the evidence for the
carcinogenicity of glyphosate was limited in humans but sufficient in experimental animals (rats and mice). IARC
further concluded that glyphosate was probably carcinogenic in humans. In response to this IARC conclusion, the
previous RMS has extensively discussed the carcinogenicity findings from animal and epidemiological studies.

The IARC conclusion has triggered a number of experts to investigate why there should be different conclusions
from different investigating bodies (Crump et al., 2020 (B.6.5.18.1) and Portier et al., 2020 (B.6.5.18.2)).

In his paper Crump et al. (2020) point out that the animal carcinogenicity data on glyphosate are unusually extensive
(=15 long term rodent oral bioassays of glyphosate identified by U.S. EPA (2016), EFSA (2016) and IARC (2015).
Each bioassay was conducted in both sexes, with each sex potentially having 40-60 unique tumour types, resulting
in over 1000 potential statistical tests, which could easily result in many significant (p < 0.05) tumour increases
occurring by chance alone — roughly 5%. Crump et al. (2020) have assessed the probability of false positives using
a modification of the permutation approach of Farrar and Crump (1988 and 1990). The statistical method requires
access to individual animal data on histopathological information and tumours, the length of time each animal was
on test, and their doses. These criteria were met in 10 bioassays (4 mouse and 6 rat), which included all the bioassays
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cited by IARC as showing evidence of carcinogenicity. The analysis made by Crump et al. (2020) shows that
statistically significant effects on tumour incidences should be carefully evaluated for biological relevance as chance
findings may occur.

Portier (2020) also provided an additional revised statistical evaluation and trend test analyses. The author asserts
that his updated analyses in the publication support the IARC’s conclusion of evidence of cancer in experimental
animals. The study by Portier (2020) does not take into account the chance effect due to multiple testing as pointed
out by Crump et al. (2020). Moreover, as also indicated in the OECD Guidance document 116 statistical significance
is only part of the interpretation of the biological importance of a particular finding. Nevertheless, the tumour types
showing statistically significant trends in the analysis by Portier (2020) were further taken into consideration (see
below). One of the differences between the study by Portier (2020) and the analysis by AGG is that Portier used
one-sided testing with a significance level of 0.05, whereas in the original study reports and the AGG analysis two-
sided testing is applied with a significance level of 0.05 (which is equivalent to one-sided testing using a significance
level of 0.025).

The statistical analyses provided by AGG are based on values reported in the original study reports, the statistical
re-assessment of the data given in the previous CLH report (2016) and/or by AGG own statistical analysis. However,
both one- or two-sided significance can be calculated, depending on the hypothesis to test. OECD Guidance
Document 116 stipulates “The choice of whether to use a one- or two-sided test should be made at the design rather
than the analysis stage. A two-sided statistical hypothesis test tests for a difference from the negative control (in a
pairwise comparison) in either direction. A one-sided comparison tests for a difference in only one pre-specified
direction, but as a consequence has more power. In a carcinogenicity study, the expectation is often that the change
will be an increase in tumours in the treated group so a one-sided test may be considered more appropriate, although
this can be controversial. If the treatment could also be protective (i.e., reduce tumour incidence or delay it) then a
two-sided comparison may be more appropriate”. In the AGG overall analysis on the tumour relevance, two-sided
testing was applied as this is in line with how the statistical analysis was established in the study protocols of the
available carcinogenicity studies.

A full evaluation of the complete carcinogenicity data package in the context of classification and labelling is
provided below taking into account the findings by IARC, the previous assessment and the public literature
assessment by Portier (2020). In the next section, a discussion is provided for the following tumour types:

1) Testes interstitial cell tumours in rats. This type of tumours was already discussed during the previous
evaluation (CLH 2016 and RAC 2017) and highlighted in the publication by Portier (2020). Although there are no
new findings (except updated historical control data), an assessment of the relevance of this tumour type is presented
here again in order to provide a complete picture.

2) Pancreatic islet cell tumours in rats. This type of tumours was already discussed during the previous evaluation
(CLH 2016 and RAC 2017) and highlighted in the publication by Portier (2020). Although there are no new findings,
an assessment of the relevance of this tumour type is presented here again in order to provide a complete picture.

3) Thyroid C-cell tumours in rats. This type of tumours was already discussed during the previous evaluation
(CLH 2016 and RAC 2017) and highlighted in the publication by Portier (2020). Although there are no new findings
(except updated historical control data), an assessment of the relevance of this tumour type is presented here again
in order to provide a complete picture.

4) Hepatocellular adenoma in rats. This type of tumours was already discussed during the previous evaluation
(CLH 2016 and RAC 2017), however, only was study was considered (- study report no. -
10495). In the current assessment also a second study is taken into account in which an apparent increase is seen
(- 2001) as highlighted by Portier (2020).

5) Pituitary adenoma in rats. The publication by Portier (2020) highlighted a statistically significant trend in the
incidence of pituitary adenomas in male and female rats in the study by i}, 2009 (study report no. 2060-0012).
This finding has not been previously discussed at EU level.

6) Skin basal cell tumours and 7) skin keratoacanthomas in rats. The publication by Portier (2020) highlighted
a statistically significant trend in these types of tumours in male rats. Previously these findings have not been
extensively discussed at EU level.

8) Malignant lymphoma in mice. In the previous assessment, this tumour type observed in mice was extensively
discussed (CLH 2016 and RAC 2017). These tumours were also highlighted in the publication by Portier (2020).
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As a new statistical analysis is available and updated historical control data have been provided, an assessment of
the relevance of this tumour type is presented below.

9) Renal tubule tumours in male mice. Also this type of tumour have been extensively discussed during the
previous assessment (CLH 2016 and RAC 2017). These tumours in mice were also highlighted in the publication
by Portier (2020). As a new statistical analysis is available and updated historical control data have been provided,
an assessment of the relevance of this tumour type is presented below. Although there are no new findings (except
updated historical control data), an assessment of the relevance of this tumour type is presented here again in order
to provide a complete picture.

10) Haemangiosarcoma in male mice and haemangioma in female mice. The haemangiosarcomas in male mice
have been extensively discussed during the previous assessment (CLH 2016 and RAC 2017). These tumours in mice
were also highlighted in the publication by Portier (2020). Although there are no new findings, an assessment of the
relevance of this tumour type is presented here again in order to provide a complete picture. The mesenteric lymph
node haemangioma observed in female mice in one study, have not been discussed before, but were highlighted by
the publication from Portier (2020). Therefore an assessment is provided below.

1) Interstitial cell tumour of the testes in rats

The study by | (Report No. 77-2062, 1981), which is considered not acceptable as the dose levels are
too low and due to a poor quality of the study report, reported an increased incidence of interstitial testicular tumours
in rats with 6 out of 50 animals in the high dose group compared to 0 out of 50 in the control group (Table 2.6.5.1-
1a). The difference was statistically significant using Fisher’s Exact test (p<0.05). However, a clear dose-response
relationship is lacking. The study author argued that this is a common tumour in aging rats and stated that historical
control data showed that the incidence in the high dose group was only slightly outside the historical control range.
As there was a lack of details on the historical control data (HCD) provided in the study report, the applicant was
requested to provide further details on the HCD. The applicant replied that only for one contemporary
chronic/carcinogenicity rat study conducted with Sprague-Dawley rats appropriate historical control data could be
retrieved as for the remaining studies the data has been discarded. In this concurrent study, which was performed
between 1980 and 1982, the incidence of testes interstitial cell tumours was 4/80 (5%) among controls. However,
as HCD of only one study is available, this is of very limited value. The only comparison that can be made based
on this very limited HCD is that the incidence of this tumour in the control group males that is lower (0%) than
observed in this concurrent historical control data set and that the incidence in top dose males that is higher (12%).
In addition, no dose-response effect is observed when all dose levels are taken into account.

Moreover, it is emphasized that the study is not considered acceptable, mainly because of the poor quality of the
study report. More importantly, when considering all acceptable and guideline-compliant studies in rats, it is noted
that no effect on interstitial cell tumours of the testis were observed in any of the other six carcinogenicity studies
in the rat even though they were dosed at much higher dose levels (see Table 2.6.5.1-1b). In addition, no similar
effects were observed in mice.

Overall, it concluded that there is no evidence that glyphosate induces interstitial testicular tumours. This conclusion
is in line with the previous EU evaluation.

Table 2.6.5.1-1a: Interstitial cell tumours of the testes in male rats — overview of results in the different rat
studies

Report No.; Control Low Mid Second High dose | Fisher’s
Test species; mid dose exact test
Dose levels (high  dose
vs control)
2060-0012 (NENEEN2009) 2/51 3/22 1/18 1/50 No
Wistar rats, significant
0, 1500, 5000 and 15000 ppm (1077 difference
mg/kg
bw/day)
BRI G | 563 2/63 2/63 2/64 | No
2001) si-gniﬁcant
Wistar rats (1214 difference
0, 2000, 6000 and 20000 ppm mg/kg
bw/day)
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I 94-0150 (NN 1997) | 3/75 2175 0/80 2078 No
Sprague-Dawley rats significant
0, 3000, 10000, 30000 ppm (1127 difference
mg/kg
bw/day)
886.C.C-R (SR 1996) 2/50 0/37 2/32 3/50 No
Wistar rats significant
0, 100, 1000 and 10000 ppm (595 mg/kg | difference
bw/day)
7867 (NN 1993) 3/50 1/25 0/19 0/21 1/50 No
Sprague-Dawley rats, significant
0, 10, 100, 300 and 1000 (1000 difference
mg/kg bw/day mg/kg
bw/day)
BE-1049 (EEE W | 2/60 0/60 3/60 2/60 No
I 1990) significant
Sprague-Dawley rats, (940 mg/kg | difference
0, 2000, 8000 and 20000 ppm bwi/day)
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Study — —
[ ] 1993 1997 1996 2001 2009
1990
Duration 24 m 24m 24m 24m 24m 24m
Sex Strain Male SD | Male SD | Male SD Male W? Male W Male W
Dose NOAEL /
mg/kg LOAEL
bw/day (systemic)
0 (control) 2/60 3/50 3/75 2/50 5/63 2/51
3.05
6.3 0/37
10.3
11 NOAEL 1/25
31.49
59.4 NOAEL 2/32
85.5 3/22
89 NOAEL 0/60
104 NOAEL 2/75
112 LOAEL 0/19
121 2/63
285.2 NOAEL 1/18
320 0/21
354 LOAEL 0/80
361 NOAEL 2/63
362 LOAEL 3/60
595.2 LOAEL 3/50
940 2/60
1077.4 LOAEL 1/50
1127 2/78
1147 1/50
1214 LOAEL 2/64
p-value not sign | not sign not sign not sign not sign not sign
Fisher’s
Exact test

1'SD: Sprague-Dawley; > W: Wistar

* p-value below 0.05 (statistically significant by pairwise comparison with controls)

2) Pancreatic islet cell tumours in rats

In the TARC evaluation of glyphosate a statistically significant increase in the incidence of pancreatic islet cell
adenomas was noted in the study by ||} I (stvdy report no. Jjij-10495) at two dose levels but there
was no statistically significant positive trend nor progression to carcinoma. During the previous EU evaluation of
glyphosate the RMS re-evaluated the results using Cochran-Armitage trend testing which confirmed the absence of
a positive trend (p=0.1687, source CLH report 2016). The pairwise comparison by Fisher’s Exact test revealed a
significant increase over the control incidence but only at the low dose (p=0.030). There was no progression toward
malignancy since the only carcinoma was observed in a single control male.

In addition, IARC reported a significant increase in the incidence of pancreatic adenoma in a second study (I
1981; study report no. 77-2062) for the low dose males. It should be noted that this study was considered to be
unacceptable due to the low dose levels compared to the other carcinogenicity studies and the low quality of the
study report. No positive trend over all dose groups was observed for the pancreatic adenomas and there was no
clear indication of progression to carcinoma. The statistical re-evaluation which was conducted during the previous
EU evaluation of glyphosate (CLH report 2016) confirmed a significant increase in only low dose animals for the
pancreatic islet cell adenoma, but also revealed a positive trend (p=0.0496) for carcinomas although it should be
noted this was based on a single incidence in high dose males compared to 0 in the control, low and mid dose groups.

There was no dose-response relationship observed in the two studies as indicated by the lack of a statistically
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significant trend. In addition, in the five remaining carcinogenicity studies in the rat with even higher dose levels
clearly no effect of pancreatic islet cell adenomas was observed (see Table 2.6.5.1-2b). There was no increase in
pancreatic tumours in the females. The observed findings are therefore concluded to be incidental and not treatment

related. This conclusion is in line with the previous EU evaluation.

Table 2.6.5.1-2a: Pancreatic islet cell adenomas in rats — overview of results in the different rat studies

Report No.; Sex | Control Low Mid Second | High dose | Response
Test species; mid Fisher’s
Dose levels dose exact test
(source
CLH
2016)
2060-0012 (NN 2009) | M | 4/49 1/14 2/15 1/50 No
Wistar rats, significant
0, 1500, 5000 and 15000 difference
ppm
BEPR | M | 64 1/64 0/64 1/64 No
2001) significant
Wistar rats difference
0, 2000, 6000 and 20000
ppm
B °4-0150 (NN | M' | 4/76 1/75 1/80 1/78 No
1997) significant
Sprague-Dawley rats difference
0, 3000, 10000, 30000
ppm
886.C.C-R . M | 3/48 0/30 0/32 1/49 No
1996) significant
Wistar rats difference
0, 100, 1000 and 10000
ppm
7867 NN 1993) | M | 7/50 1/24 2/17 2/21 1/49 No
Sprague-Dawley rats, significant
0, 10, 100, 300 and 1000 difference
mg/kg bw/day
-10495, M | 1/58 8/572 5/60 7/59 p = 0.030
I 1°°0) adenoma | adenoma adenoma adenoma | (low dose)
Sprague-Dawley rats, 1/58 0/57 0/60 0/59 p = 0.062
0, 2000, 8000 and 20000 carcinoma | carcinoma | carcinoma carcinoma | (high dose)
ppm
p = 0.1687
for trend
.

! Includes interim sacrifice group

a Statistically significant increase compared with controls (Fishers’s exact test; p=0.030) (source CLH report 2016)
and statistically significant at p < 0.01 (Fisher exact test with Bonferroni inequality (source original study report)).

® Statistically significant increase compared with controls (Fishers’s exact test; p=0.027) (source CLH report 2016).
¢ Statistically significant positive trend from carcinomas (Cochran-Armitage trend test; p=0.0496) (source CLH
report 2016).
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Table 2.6.5.1-1b: Pancreatic islet cell adenomas (and carcinomas) in rats — dose and incidence

Study -
] 1993 1997 1996 2009
1990
Duration 24 m 24m 24m 24m 24m 24m
Sex Male SD | Male SD | Male SD | Male W? | Male W Male W
Strain
Dose NOAEL /
mg/kg LOAEL
bw/day (systemic)
0 1/58 7/50 4/76 3/48 1/64 4/49
(control) (1/58)
3.05
6.3 0/30
10.3
11 NOAEL 1/24
31.49
59.4 NOAEL 0/32
85.5 1/14
89 NOAEL 8/57*
(0/57)
104 NOAEL 1/75
112 LOAEL 2/17
/64
285.2 NOAEL 2/15
320 2/21
354 LOAEL 1/80
L 0/64
362 LOAEL 5/60
(0/60)
595.2 LOAEL 1/49
940 7/59
(0/59)
1077.4 LOAEL 1/50
1127 1/78
1147 1/49
1214 1/64
Trend p= notsign | notsign | notsign | notsign not sign
test p- 0.1687
value for trend
/ /
p-value p=0.030
Fisher’s (low
Exact test dose)
p=0.062
(high
dose)

1 SD: Sprague-Dawley; > W: Wistar ; (incidence): carcinomas; * p-value below 0.05 (statistically significant by

pairwise comparison with controls)

3) Thyvroid C-cell tumours in rats

In one study, an increase was noted in thyroid C-cell adenomas at the mid and high dose level in both males and

females

: study report no. Jjjjj-10495). According to the study report, the increase was not

statistically significant (tested with Fisher exact test with Bonferroni inequality). During the previous EU evaluation
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of glyphosate the RMS re-evaluated the results using Cochran-Armitage trend. In this assessment, it was concluded
that the increase in thyroid C-cell adenomas in females was not statistically significant in a pair-wise comparison
(Fisher’s exact test) but was weakly positive in a Cochran-Armitage trend test. No statistical significance was found
when using pairwise comparison (Fisher’s exact test). For males, the increased incidences of adenomas or combined
adenomas/carcinomas were not statistically significant. The applicant provided historical control data for this
finding. Based on this HCD, it is noted that the incidence in mid and high dose males and females are outside
historical control data (males range 5.0-8.6% and females range 3.3%-8.5%; HCD from 3 studies between 1986 to
1989; Table 2.6.5.1-3a). There was no progression to carcinomas (reported incidences of carcinomas were 0, 2, 0,
1 in males and 0, 0, 1, 0 in females for the control, low, mid and high doses, respectively). Further, no effect on non-
neoplastic precursors was observed in the study. In fact, the thyroid does not appear to be a target organ for
glyphosate in any of the repeated dose toxicity studies in rats. Only in dogs, in the 1-year study a higher thyroid
weight accompanied by C-cell hyperplasia was noted in males. No effect on thyroid C-cell adenoma was observed
in any of the other studies (see Table 2.6.5.1-3b and -3c¢). Although the reported incidence is above historical control
range, still the conclusions of the previous evaluation remain that the increased incidences are considered incidental
and not treatment-related as in the other studies no thyroid C-cell adenomas. This conclusion is in line with the
previous EU evaluation.

Table 2.6.5.1-3a: Thyroid C-cell adenoma in rats — overview of results in the different studies

Report No.; Sex Control | Low Mid Second | High dose Fisher’s exact test

Test species; mid (high  dose vs

Dose levels dose 7°“t"°l)
Cochran-Armitage
trend test
(Source: CLH
2016)

2060-0012 (NN 2009) ( M 9/51 1/14 1/13 3/51 Not analysed.

Wistar rats,

0, 1500, 5000 and 15000 | F 5/51 1/18 1/15 0/51 Not analysed.

ppm

PR o | M 2/63 1/63 1/63 0/64 Not analysed.

2001)

Wistar rats F 4/63 0/63 0/64 2/64 Not analysed.

0, 2000, 6000 and 20000

ppm

Bl 40150 (NN | M 6/76 10/74 5/79 6/78 Not analysed.

1997)

Sprague-Dawley rats F 4/78 7/78 8/76 4/78 Not analysed.

0, 3000, 10000, 30000

ppm

886.C.C-R (. | M 2/45 0/26 1/29 1/50 Not analysed.

1996)

Wistar rats F 2/50 0/24 1/17 1/47 Not analysed.

0, 100, 1000 and 10000

ppm

7867 (NN 1993 | M 9/50 1/21 17 |221 9/49 Not analysed.

Sprague-Dawley rats,

0, 10, 100, 300 and 1000 | F 8/50 1/27 1/29 2/29 7/49 Not analysed.

mg/kg bw/day

-10495, (N | M 2/60 4/58 8/58 7/60 No significant

I 1°°0) difference

Sprague-Dawley rats, (3.3%) (6.9%) (13.8%) (11.7%) /

0, 2000, 8000 and 20000 No significant

ppm trend

HCD (3 studies, years | F 2/60 2/60 6/60 6/60? No significant

1986-1989): difference

Males: 5/58 (8.6%), 4/60 (3.3%) | (3.3%) | (10.0%) (10.0%) /

(6.7%) and 3/60 (5.0%) p = 0.0435

Females: 5/59 (8.5%),

5/60 (8.3%) and 2/60
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[ (3.3%)

2 Statistically significant trend (Cochran-Armitage trend test; p = 0.0435; source CLH report 2016)

Table 2.6.5.1-3b: Thyroid C-cell adenoma in rats — dose and incidence males

Study

1990

1993

1997

1996

I
2001

2009

Duration

24 m

24m

24m

24m

24m

24m

Sex Strain

Male SD!

Male SD

Male SD

Male W?

Male W

Male W

Dose

mg/kg
bw/day

NOAEL /
LOAEL
(systemic)

0 (control)

2/60

9/50

6/76

2/45

2/63

9/51

3.05

6.3

0/26

10.3

11

NOAEL

1/21

31.49

59.4

NOAEL

1/29

85.5

1/14

89

NOAEL

4/58

104

NOAEL

10/74

112

LOAEL

1/17

121

1/63

285.2

NOAEL

1/13

320

2/21

354

LOAEL

5/79

361

NOAEL

1/63

362

LOAEL

8/58

595.2

LOAEL

1/50

940

7/60

1077.4

LOAEL

3/51

1127

6/78

1147

9/49

1214

LOAEL

0/64

Trend test
p-value

/

p-value
Fisher’s
Exact test

Not sign
/

Not sign

Not
analysed

Not
analysed

Not
analysed

Not
analysed

Not
analysed

1SD: Sprague-Dawley; > W: Wistar
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Table 2.6.5.1-3c: Thyroid C-cell adenoma in rats — dose and incidence females

Study — W
—
1990

I I I
1993 1997 1996 2001 2009

Duration 24 m 24m 24m 24m 24m 24m

Sex Strain Female SD! Female SD | Female SD | Female W? | Female W | Female W

Dose NOAEL /
mg/kg LOAEL
bw/day (systemic)

0 2/60 8/50 4/78 2/50 4/63 5/51

3.37

8.6 0/24

11.22

12 NOAEL 1/27

34.02

88.5 NOAEL 1/17

104.5 1/18

109 LOAEL 1/29

113 NOAEL 2/60

115 NOAEL 7/78

145 0/63

347 2/29

348.6 NOAEL 1/15

393 LOAEL 8/76

437 NOAEL 0/64

457 LOAEL 6/60

886.0 LOAEL 1/47

1134 7/49

1183 6/60

1247 4/78

1381.9 LOAEL 0/51

1498 LOAEL 2/64

Trend test 0.0435 Not Not Not Not Not

p-value analysed analysed analysed analysed analysed
/ /
p-value
Fisher’s Not sign
Exact test

1'SD: Sprague-Dawley; 2 W: Wistar

4) Hepatocellular adenoma in rats

In the previous CLH report the observed hepatocellular adenomas in male rats were already discussed where it was
concluded that the effect was not considered attributable to glyphosate. However, compared to the previous
evaluation the RMS considers that besides the study by | W -104°5)- a second study (SN
2001; study report no. Jjjjj/PR1111) should be discussed in more detail as a potential treatment-related increase in
hepatocellular adenomas was observed.

In the study by | G- 10495); high dose males showed an increase in hepatocellular adenomas
(8/60 versus 3/60 in controls). The study report did not consider the effect to be statistically significant. However,
re-analysis of the data during the previous EU evaluation of glyphosate (CLH report 2016) showed that the reported
incidence was statistically significant using a Cochran-Armitage trend test (p=0.0171). It is noted that the incidence
in high dose males of 13.3% was slightly above HCD mean of 11.1% (based on 3 studies performed between 1986-
1989; same strain, same lab), however, clearly within the HCD range of 6.7%-18.3% (Table 2.6.5.1-4a). No
statistical trend was observed when the incidences of adenoma and carcinoma were combined (p=0.0752). The
incidence of carcinomas was 3/60, 2/60, 1/60 and 2/60 for the control, low, mid and high dose, respectively, which
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results in a combined incidence of 6/60, 4/60, 4/60 and 10/60. In addition, no non-neoplastic precursors were
observed in the liver.

In the other study by I (EE/PR1111), hepatocellular adenoma was observed in 5 out of 64 animals (7.8%)
compared to zero incidences in controls. The study report reported that the incidence at the top dose was not
statistically significant using the Fisher's Exact test, however, the difference was statistically significant using the
Peto-test for trend. The incidence in high dose males of 7.8% was slightly outside historical control data (range 0-
5.8%, mean 1.5%; HCD from 5 studies between 1998 to 2003). It is noted that, although a statistical trend is
observed, no clear-dose response is seen when comparing the incidences per dose group with 2 incidences at the
low dose, 0 incidences at the mid dose and 5 at the high dose. Overall, there was no progression to carcinomas.
However, an increased incidence in hepatitis was noted in top dose males. The reported incidences were 8/64, 6/64,
9/64, 13/64 for doses 0, 2000, 6000 and 20000 ppm (p-value to be added). The incidence of hepatitis at the top dose
was above HCD mean (11.8%) but within HCD range (0-30%; HCD based on 5 studies from the same lab and in
the same strain performed between 1998-2003). As the background incidence of hepatitis is highly variable and as
the incidence is within HCD range, the relation to treatment is doubted.

The other four carcinogenicity studies in rat (two studies with Wistar rats, two studies with Sprague-Dawley rats)
did not show an effect on hepatocellular adenomas (see Table 2.6.5.1-4b). In addition, no effect in females was
observed in any of the studies (see Table 2.6.5.1-4c). Therefore, the majority of the carcinogenicity studies in the
rat did not show a treatment-related effect on hepatocellular adenoma. The two studies in which a potential increase
was observed no clear effect on non-neoplastic precursors was observed. In general, glyphosate shows low
hepatoxicity based on an extensive data-set. Although the study by NN @E/PR1111) showed an increase in
hepatitis at the top dose, the relation with treatment was doubted as the background incidence of hepatitis is highly
variable and as the incidence is within HCD range.

Based on the explanation above, the observed increase in hepatocellular adenomas is considered incidental and not
related to treatment. This conclusion is in line with the previous EU evaluation.
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Table 2.6.5.1-4a: Hepatocellular adenomas in rats — overview of results in the different rat studies

Report No.; Sex | Contro | Low Mid Second High Fisher’s
Test species; 1 mid dose | dose exact test
Dose levels (high dose
vs control)
/
Cochran-
Armitage
trend test
(Source:
CLH
2016)
2060-0012 (NN 2009) M 0/51 2/51 1/51 - 1/51 Not
Wistar rats, analysed
0, 1500, 5000 and 15000 ppm
F 1/51 0/51 1/51 - 1/51 Not
HCD not available anymore analysed
I/PR1111 O M 0/64 2/64 0/64 - 5/64 No
2001) significant
Wistar rats (0%) (3.1%) | (0%) (7.8%) difference
0, 2000, 6000 and 20000 ppm for Fisher
exact test,
. but
HCD (5 studies, years 1998- significant
2003) for Peto-
Males: mean 1.5%; range O- test for
5.8% trend
(based on
study
report)
F! 0/64 0/64 1/64 - 0/64 Not
analysed
I °4-0150 (- 1°°7) M! 1/76 0/75 2/80 - 1/78 Not
Sprague-Dawley rats analysed
0, 3000, 10000, 30000 ppm
F! 1/78 1/79 0/78 - 0/78 Not
HCD not requested analysed
886.C.C-R (- 19°6) M 24/50 22/50 10/48 - 21/50 Not
Wistar rats analysed.
0, 100, 1000 and 10000 ppm
F 18/50 18/48 19/49 - 13/50 Not
HCD not requested analysed
7867 (NN 1993) M [2/50 |[1/50 1/50 2/50 2/50 Not
Sprague-Dawley rats, analysed
0, 10, 100, 300 and 1000
mg/kg bw/day F 0/50 1/50 3/50 1/50 2/50 Not
analysed.
HCD not requested
B4 Il . M! Adeno | Adeno Adeno - Adeno Adenomas
[ B 1990) mas: mas: mas: mas: :
Sprague-Dawley rats, 3/60 2/60 3/60 8/60° p=0.162
0, 2000, 8000 and 20000 ppm / B
(5.0%) | 3.3%) | (5.0%) (13.3%) |P=00171
HCD (3 studies, years 1986-
1989): Males: 11/60 (18.3%), Carcino | Carcino | Carcino Carcino
5/60 (8.3%) and 4/60 (6.7%):; mas: mas: mas: mas:
mean 11.1% 3/60 2/60 1/60 2/60 p-trend
combined
adenomas
+
carcinoma

S
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=0.0752
F! 6/60 2/60 6/60 - 1/60 Not
analysed
! Includes interim sacrifice group
Table 2.6.5.1-4b: Hepatocellular adenomas (and carcinomas) in rats — dose and incidence males
Study Il B
[ 1993 1997 1996 2001 2009
1990
Duration 24 m 24m 24m 24m 24m 24m
Sex Male SD* | Male SD Male SD Male W? Male W Male W
Strain
Dose NOAEL /
mg/kg LOAEL
bw/day (systemic)
0 3/60 2/50 0/76 24/50 0/64 0/51
(3/60)
3.05
6.3 22/50
10.3
11 NOAEL 1/50
31.49
594 NOAEL 10/48
85.5 2/51
89 NOAEL 2/60
(2/60)
104 NOAEL 0/75
112 LOAEL 1/5
121 2/64
285.2 NOAEL 1/51
320 2/50
354 LOAEL 2/80
361 NOAEL 0/64
362 LOAEL 3/60
(1/60)
595.2 LOAEL 21/50
940 8/60
(2/60)
1077.4 LOAEL 1/51
1127 1/78
1147 2/50
1214 LOAEL 5/64
Fisher’s p=0.162 Not Not Not No Not
exact test / analysed analysed analysed significant | analysed
(high p=0.0171 difference
dose s for Fisher
control) p-trend exact test,
/ combined but
Cochran- adenomas+ significant
Armitage carcinomas for  Peto-
trend test p=0.0752 test for
trend
(based on
study
report)

1SD: Sprague-Dawley; 2 W: Wistar
(incidence): carcinomas
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Study [ |
] 1993 1997 1996 2001 2009
1990
Duration 24 m 24m 24m 24m 24m 24m
Sex Female Female SD | Female SD | Female W? | Female W | Female W
Strain SD!
Dose NOAEL /
mg/kg LOAEL
bw/day (systemic)
0 6/60 0/50 1/78 18/50 0/64 1/51
3.37
8.6 18/48
11.22
12 NOAEL 1/50
34.02
88.5 NOAEL 19/49
104.5 0/51
109 LOAEL 3/50
113 NOAEL 2/60
115 NOAEL 1/79
145 0/64
347 1/50
348.6 NOAEL 1/51
393 LOAEL 0/78
437 NOAEL 1/64
457 LOAEL 6/60
886.0 LOAEL 13/50
1134 2/50
1183 1/60
1247 0/78
1381.9 LOAEL 1/51
1498 LOAEL 0/64
Trend test Not Not Not Not Not Not
p-value analysed analysed analysed analysed analysed analysed

1'SD: Sprague-Dawley; 2 W: Wistar

5) Pituitary adenoma in rats

The publication by Portier ef al. 2020 (refer to Vol 3 CA B.6.5.18.2) highlighted a statistically significant trend in
the incidence of pituitary adenomas in male and female rats (one-sided p=0.045 and p=0.014, respectively) observed
in the study by ] 2009 (study report no. 2060-0012) which they considered as ‘some evidence’ for
carcinogenicity. This finding has not been previously discussed at EU level. However, it is doubted whether a trend
test including the low and mid doses is appropriate as the histopathological examination in this study was only
performed for animals that died pre-terminally and that were moribund sacrificed. In addition, any lesions and/or
palpable masses of terminally sacrificed rats of the low and mid dose groups were investigated. As tumour incidence
in this study is given as incidence/number of animals investigated and not incidence/per total number of animals per
group, the observed trend might be distorted. Further, to allow for a complete evaluation of all the available
information the RMS has included the observations on pituitary adenomas for all carcinogenicity studies in the
tables below. When considering the results from the available carcinogenicity studies in the rat together it is clear
that pituitary adenomas are very common in rats and that no increases in incidence were seen in any of the other
studies. No progression to carcinomas was observed and no effect on concomitant non-neoplastic findings were
observed. Therefore, it is concluded that glyphosate has no effect on pituitary adenomas.
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Table 2.6.5.1-5a: Pituitary adenoma in rats — overview of results in the different rat studies

Report No.; Sex | Control Low Mid Second High

Test species; mid dose | dose

Dose levels

2060-0012 (NN 2009) M 16/51 11/18 10/18 20/51

Wistar rats, F | 24/51 23/28 16/25 32/51

0, 1500, 5000 and 15000 ppm

I/PR1111 (O 2001) M! | 18/64 17/63 18/64 19/63

Wistar rats F' | 47/63 44/63 46/63 49/63

0, 2000, 6000 and 20000 ppm

H °4-0150 (U 1°°7) M! | 38/76 40/75 33/80 42/78

Sprague-Dawley rats F! | 54/78 54/79 47/77 52/78

0, 3000, 10000, 30000 ppm

886.C.C-R (H. 1°°6) M | 3/49 4/30 3/31 5/49

Wistar rats

0, 100, 1000 and 10000 ppm F 7/49 13/33 7/23 6/50

7867 (- 1°93) M | 28/50 12/24 8/19 7/21 17/50

Sprague-Dawley rats, F 33/49 19/28 19/29 25/30 30/49

0, 10, 100, 300 and 1000 mg/kg

bw/day

-4 I B B | M | 34/60 32/58 34/58 31/59

é}g)?:;ue-Dawley rats. F 46/60 48/60 46/60 34/59

0, 2000, 8000 and 20000 ppm

|
! Includes interim sacrifice group
Table 2.6.5.1-5b: Pituitary adenoma in rats — dose and incidence males

Study — ] ,
[ B 1993 1997 1996 2001 2009
1990

Duration 24 m 24m 24m 24m 24m 24m

Sex Strain Male SD | Male SD | Male SD Male W> | Male W Male W

Dose NOAEL /

mg/kg LOAEL

bw/day (systemic)

0 (control) 34/60 28/50 38/76 3/49 18/64 16/51

3.05

6.3 4/30

10.3

11 NOAEL 12/24

31.49

59.4 NOAEL 3/31

85.5 11/18

89 NOAEL 32/58

104 NOAEL 40/75

112 LOAEL 8/19

121 17/63

285.2 NOAEL 10/18

320 7/21

354 LOAEL 33/80

361 NOAEL 18/64

362 LOAEL 34/58

595.2 LOAEL 5/49
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940 31/59

1077.4 LOAEL 20/51

1127 42/78

1147 17/50

1214 LOAEL 19/63

1SD: Sprague-Dawley; > W: Wistar
Table 2.6.5.1-5c: Pituitary adenoma in rats — dose and incidence females

Study —— : :
[ 1993 1997 1996 2001 2009
B
1990

Duration 24 m 24m 24m 24m 24m 24m

Sex Strain Female Female Female Female Female W | Female
SD! SD SD w2 W

Dose NOAEL /

mg/kg LOAEL

bw/day (systemic)

0 46/60 33/49 54/78 7/49 47/63 24/51

3.37

8.6 13/33

11.22

12 NOAEL 19/28

34.02

88.5 NOAEL 7/23

104.5 23/28

109 LOAEL 19/29

113 NOAEL 48/60

115 NOAEL 54/79

145 44/63

347 25/30

348.6 NOAEL 16/25

393 LOAEL 47/77

437 NOAEL 46/63

457 LOAEL 46/60

886.0 LOAEL 6/50

1134 30/49

1183 34/59

1247 52/78

1381.9 LOAEL 32/51

1498 LOAEL 49/63

1'SD: Sprague-Dawley; > W: Wistar
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6&7) Skin tumours in rats

The publication by Portier, 2020 (refer to Vol 3 CA B.6.5.18.2) highlighted skin basal cell tumours and skin
keratoacanthomas in male rats as evidence for carcinogenicity of glyphosate. Previously these findings have not
been extensively discussed at EU level in the context of classification and labelling.

6) Skin basal cell tumours

In the aforementioned publication by Portier, a positive trend for skin basal cell tumours in male Sprague-Dawley
rats was reported for the il study (study report no. ] 94-0150). This trend was confirmed by an external
statistician upon request by AGG (p (two-sided) = 0.001 for the extended Mantel-Haenszel test (stratified Cochran-
Armitage trend)). The study by | (study report no. ] 94-0150) reported an incidence of 3 benign adenomas
and 1 malignant carcinoma. The benign basal cell tumour is an elevated skin nodule that is thought to arise from
hair follicles.
For this tumour type, an overview of the reported incidences in all available rat studies is provided in the table
below. When looking at all studies together, the apparent increase in basal cell adenomas was only observed in one
study in males (SN W 94-015. 1997) and not in the three other studies with Sprague-Dawley rats nor in the
three studies with Wistar rats. The applicant submitted historical control data for this finding, which comprised only
control data obtained from two studies (Table 2.6.5.1-6a). In both studies no skin basal cell adenomas or carcinomas
were reported among controls. However, it should be noted that HCD from only two studies is very limited. In the
study (1997), a statistically increased incidence of follicular hyperkeratosis is reported with an incidence
of 29.5% (23/78) in top dose males and 8% in females (6/78) compared to 9.2% and 0% in controls for males and
females, respectively. This finding might indicate a precursor effect.
In the study by I (report no Jll/PR1111, 2001) one carcinoma in the mid dose groups was observed. The
applicant submitted HCD for this finding, showing that no skin basal cell adenomas or carcinomas were reported
among controls, however, the database included only five studies, which is rather limited considering that these
tumours are rare. Considering that the carcinoma was observed in the mid-dose only, thus lacking dose-response
and that no carcinomas were observed in any of the other five studies, the single carcinoma is considered a chance
finding by the RMS.
For the skin basal cell adenomas reported in the study by il the effect was confined to one study at the top
dose in males (accompanied by follicular hyperkeratosis), whereas no effect was observed in the other five studies
for which a similar dosing regime was applied (Table 2.6.5.1-6b). As very limited historical control data is available
for this type of tumours (only two studies) it is difficult to put this finding into perspective. Moreover, no effect was
observed in females nor in other species. Further, there is no plausible mechanism as no clear effects on skin upon
systemic exposure to glyphosate were reported in the whole database (except for the follicular hyperkeratosis).
Therefore this finding is considered of equivocal relevance and not sufficient for classification.
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Table 2.6.5.1-6a: Skin basal cell tumours in male rat — Overview of all rat studies

Report No.; Sex | Control | Low Mid Second High Stratified
Test species; mid dose | dose Cochran-
Dose levels Armitage
trend test
(Source:
AGG)
2060-0012 (- 2009) M 1/51 0/51 0/51 0/51 Not
Wistar rats, analysed.
0, 1500, 5000 and 15000 (86 mg/kg (285 (1077
ppm bw/day) mg/kg mg/kg
bw/day) bw/day)
IHl/PR1111 . | M 1/64 0/64 2/64# 1/63 Not
2001) analysed.
Wistar rats (121 (361 (1214
0, 2000, 6000 and 20000 mg/kg mg/kg mg/kg
ppm bw/day) bw/day) bw/day)
HCD (5 studies, years 1998-
2003)
Males: all studies 0/52 (0%)
for both adenoma and
carcinoma
H°4-0150 (. M! 0/76 0/75 0/80 4/78#* | p=0.001
1997)
Sprague-Dawley rats (104 (354 (1127
0, 3000, 10000, 30000 ppm mg/kg mg/kg mg/kg
bw/day) bw/day) bw/day)
HCD (2 studies, years 1995-
2000)
Males: 0/50 (0%) for both
studies
886.C.C-R (H 1°°6) M | 0/50 0/30 0/32 0/50 Not
Wistar rats analysed.
0, 100, 1000 and 10000 ppm (6 mg/kg | (59 mg/kg (595
bw/day) | bw/day) mg/kg
bw/day)
7867 (. 1°°3) M 1/50 0/25 0/19 0/21 0/50 Not
Sprague-Dawley rats, analysed.
0, 10, 100, 300 and 1000 (10 mg/kg (100 (300 (1000
mg/kg bw/day bw/day) mg/kg mg/kg mg/kg
bw/day) bw/day) | bw/day)
10495, M [ 0/59 0/60 0/60 1/59 Not
I 1°°0) analysed.
Sprague-Dawley rats, (89 mg/kg (362 (940
0, 2000, 8000 and 20000 bw/day) mg/kg mg/kg
ppm bw/day) bw/day)
|

#Includes one carcinoma;

2P (two-sided) for trend = 0.001 (for the extended Mantel-Haenszel test (stratified Cochran-Armitage trend), source:
statistical re-analysis by external statistician upon AGG request).
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Table 2.6.5.1-6b: Skin basal cell tumours in male rat — dose and incidence males

Study — ;
[ ] 1993 1997 1996 2001 2009
1990

Duration 24 m 24m 24m 24m 24m 24m

Sex Male SD | Male SD | Male SD | Male W? | Male W Male W

Strain

Dose NOAEL /

mg/kg LOAEL

bw/day (systemic)

0 0/59 1/50 0/76 0/50 1/64 1/51

3.05

6.3 0/30

10.3

11 NOAEL 0/25

31.49

59.4 NOAEL 0/32

85.5 0/51

89 NOAEL 0/60

104 NOAEL 0/75

112 LOAEL 0/19

121 0/64

285.2 NOAEL 0/51

320 0/21

354 LOAEL 0/80

361 NOAEL 2/64%

362 LOAEL 0/60

595.2 LOAEL 0/50

940 1/59

1077.4 LOAEL 0/51

1127 4/78%

1147 0/50

1214 LOAEL 1/63

Trend test Not Not 0.001 Not Not Not

p-value analysed | analysed analysed | analysed | analysed

1'SD: Sprague-Dawley; 2 W: Wistar
$ Includes one carcinoma

7) Skin keratoacanthomas

This tumour type was not extensively discussed during the previous EU renewal of glyphosate and not all studies
were further considered in an overall weight-of-evidence approach. The publication by Portier (2020), however,
highlighted increased incidences of skin keratoacanthomas in male rats as evidence for carcinogenicity of glyphosate

(refer to Vol 3 CA B.6.5.18.2). Therefore, this tumour type is further discussed below. The reported incidences of

skin keratoacanthomas in male rats are provided by the RMS in table 2.6.5.1-7 and further discussed below.

Increased incidences of skin keratoacanthomas were observed in male rats in four studies (- 2009;

1997: - 1°°3: B 1°°0) whereas no such finding was observed in two other studies
(- 2001 - 1993).

7.1 Lines of evidence for skin keratoacanthomas — tumour incidences

- In the Sprague-Dawley rat study by |Jiil] 1997 the following results were found in males:
Comparison to control: at high dose of 1127 mg/kg bw/d, frequency of skin keratoacanthomas was
increased versus control (9.0% versus 5.3%).
Dose-response: the increased incidence of skin keratoacanthomas was only observed in the high dose group

and the incidence at the mid dose was 0%.
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Comparison to historical control data (HCD): HCD (2 studies: 4% and 8%) were exceeded at the high dose.

- In the Sprague-Dawley rat study by | 1993 the following results were found in males:

Comparison to control: at high dose of 1000 mg/kg bw/d, frequency of skin keratoacanthomas was
increased versus control (10% versus 2%).

Dose-response: the increased incidence of skin keratoacanthomas was only observed in the high dose
group; the incidence at the low dose was 8% and the incidences at the two mid dose groups were 0% (low
mid and high mid dose). However, it should be noted that not all animals from low and mid and high mid
dose levels were examined (25, 19 and 21 animals per group, respectively; only the animals that died during
the study or that were killed in extremis were investigated in these groups). Therefore, a dose response is
not interpretable.

Comparison to historical control data (HCD): HCD mean and range (13 studies: mean 0.7%, range 0-6.1%)
were exceeded at the high dose.

- In the Sprague-Dawley rat study by | 1990 the following results were found in males:

Comparison to control: at the low, mid and high doses of 89, 362 and 940 mg/kg bw/d, frequency of skin
keratoacanthomas was increased versus control (5.0%, 6.7% and 8.5% respectively versus 1.7%).
Dose-response: increasing number of skin keratoacanthomas were found with increasing doses, following
a monotonic, non-linear curve.

Comparison to historical control data (HCD): HCD (3 studies: 1/6, 1/5 and 0/2) were exceeded at all tested
doses. These HCD incidences are reported as incidence of animals for which histopathological examination
of skin lesions was performed. As it may be assumed that is it highly unlikely that any skin lesions (which
might be skin keratoacanthomas) have been missed by the study pathologist, then an assumption of an
overall historical control incidence of 1 case per study (50 animals generally) might be reasonable.

- In Wistar rat study by ] 2009 the following results were found in males:

Comparison to control: at high dose of 1077 mg/kg bw/d, frequency of skin keratoacanthomas was
increased versus control (11.7% versus 3.9%).

Dose-response: the increased incidence of skin keratoacanthomas was only observed in the high dose group
and the incidence at the mid dose was 0%.

Comparison to historical control data (HCD): no HCD are available. HCD were requested for the purpose
of this renewal but applicant informed that the data have been discarded.

- In Wistar rat study by Jiiiiill. 2001 the following results were found in males:

Comparison to control: frequency of skin keratoacanthomas was not increased versus control up to the high
dose of 1214 mg/kg bw/d (1.6%, 0%, 1.6% and 1.6% in the control, low, mid and high dose groups,
respectively).

Dose-response: no dose response was observed.

Comparison to historical control data (HCD): no HCD were requested by AGG.

- In Wistar rat study by Jll- 1996 the following results were found in males:

Comparison to control: skin keratoacanthomas were not observed in any of the control and treated groups
up to 595 mg/kg bw/d (0% in each group).

Dose-response: not applicable.

Comparison to historical control data (HCD): no HCD were requested by AGG.
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Skin keratoacanthomas in male rat — overview of tumour incidences per dose level (as number and (as %)) observed in the carcinogenicity studies

Study ] I B 1993; | NN 1997: | NN 1996; | NN 2001; | . 2009;
- 1990; 7867 40150 886.C.C-R I/PR1111 2060-0012
-—10495

Duration 24 m 24m 24m 24m 24m 24m

Sex Strain Male SD Male SD Male SD Male W? Male W Male W

Dose NOAEL/

mg/kg LOAEL

bw/day (systemic)

0 1/59 (1.7%) 1/50 (2.0%) 4/76 (5.3%) 0/50 (0%) 1/64 (1.6%) 2/51 (3.9%)

3.05

6.3 0/30 (0%)

10.3

11 NOAEL 2/25 (8.0%) ¢

31.49

59.4 NOAEL 0/32 (0%)

85.5 3/51 (5.9%)

89 NOAEL 3/60 (5.0%)

104 NOAEL 3/75 (4.0%)

112 LOAEL 0/19 (0%) ¢

121 0/64 (0%)

285.2 NOAEL 0/51 (0%)

320 0/21 (0%) ©

354 LOAEL 0/80 (0%)

361 NOAEL 1/64 (1.6%)

362 LOAEL 4/60 (6.7%)

595.2 LOAEL 0/50 (0%)

940 5/59 (8.5%)

1077.4 LOAEL 6/51 (11.8%)

1127 7/78 (9.0%)

1147 5/50 (10%) ’

1214 LOAEL 1/63 (1.6%)

AGG analysis)

Trend test p-value (two-sided;

p=0.15

p=0.07

p=021

Not analysed, no

trend.

Not available —
0.774 if

Not available —
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extrapolated from | p = 0.06 if
1-sided test extrapolated from
1-sided test
Trend test p-value (one-sided; p =0.042 p =0.047 p =0.029 Not analysed, no | p =0.387 p=0.03

Portier analysis)

trend.

Historical control data

3 studies, years
1986-1989: 1/6,
1/5 and 0/2 4,

13 studies, years
1989-1995
overall mean
0.7%; range O-
6.1%

2 studies, years
1995-2000:
2/50 (4%) and
4/50 (8%)

1 SD: Sprague-Dawley; 2 W: Wistar; 3 HCD not requested;  Historical control data reported as incidence of animals for which histopathological examination of skin lesions was performed. As it
may be assumed that is it highly unlikely that any skin lesion (which might be a skin keratoacanthoma) would have been missed by the study pathologist, then an assumption of an overall historical
control incidence of 1 case per study (50 animals generally) seems reasonable.> HCD not available anymore; ¢ Lower number of animals investigated. Only the animals that died during the study
or that were Killed in extremis were investigated according to the study authors.
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7.2 Lines of evidence for skin keratoacanthomas — statistical analysis

Pairwise comparisons
In none of the studies the incidences were significantly increased in a pairwise comparison based on the statistical
analysis available in the study reports (2-sided testing).

Trend analysis
The p-values for trend tests were performed one-sided by Portier, 2020 and AGG reports two-sided tests. For skin

keratoacanthomas, the following p-values are reported:

- In Sprague-Dawley rat study by . 1997:

Statistical test for male rats p-value (reference) Comment
Trend test Cochran Armitage 1-sided: 0.029 (Portier, 2020) 1-sided: <0.05 statistically significant
2-sided: 0.21 (AGG analysis)* 2-sided: >0.05 not statistically significant

! Stratified Cochran-Armitage trend test performed by AGG

- In Sprague-Dawley rat study by [l 1993

Statistical test for male rats p-value (reference) Comment

Trend test Cochran Armitage 1-sided: 0.047 (Portier, 2020) 1-sided: <0.05 statistically significant
2-sided: 0.07 (AGG analysis)* 2-sided: >0.05 not statistically significant
but borderline

! Stratified Cochran-Armitage trend test performed by AGG

It should be noted that in the study by il (1993) not all animals from low and mid and high mid dose levels
were examined (25, 19 and 21 animals per group, respectively; only the animals that died during the study or that
were Killed in extremis were investigated in these groups). Therefore, performing a trend test is questionable.

- In Sprague-Dawley rat study by [ 1990

Statistical test for male rats p-value (reference) Comment
Trend test Cochran Armitage 1-sided: 0.042 (Portier, 2020) 1-sided: <0.05 statistically significant
2-sided: 0.15 (AGG analysis)* 2-sided: >0.05 not statistically significant

! Stratified Cochran-Armitage trend test performed by AGG

A statistical analysis was conducted considering the combined incidences of skin keratoacanthomas observed in the
three studies using Sprague-Dawley rats, excluding the low/middle doses of the study by |l (1993). Based
on the combined data, a significant trend (p=0.014) was observed using the extended Mantel-Haenszel test (stratified
Cochran-Armitage trend, two-sided). It is noteworthy that this analysis was performed without correcting or testing
for differences in background incidences among studies and was only performed for Sprague-Dawley rats and not
for Wistar rats.

- In Wistar rat study by . 2009

Statistical test for male rats p-value (reference) Comment

Trend test Cochran Armitage 1-sided: 0.03 (Portier, 2020) 1-sided: <0.05 statistically significant
2-sided: not available — 0.06 if | 2-sided: >0.05 not statistically significant
extrapolated from 1-sided test but borderline

- In Wistar rat study by [ 2001
Statistical test for male rats p-value (reference) Comment

Trend test Cochran Armitage 1-sided: 0.387 (Portier, 2020) 1-sided: >0.05 not statistically significant
2-sided: not available — 0.774 if | 2-sided: >0.05 not statistically significant
extrapolated from 1-sided test

- In Wistar rat study by . 1996

Statistical test for male rats p-value (reference) Comment
Trend test Cochran Armitage Statistical analysis not performed, no | -
incidence of skin keratoacanthomas in
any group.
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7.3 Overall Weight of Evidence approach for relevance of skin keratoacanthomas

In four studies out of the six acceptable rat studies increased incidences were observed at the high dose (in all three
studies in Sprague-Dawley rats and in one of the three studies in Wistar rats). Dose-response is shown in one of the
these studies (. 1°90). however, it should be noted that this was not linear with the three-fold
stepwise increase in dose-levels. When available, HCD are exceeded. The incidences were not significantly
increased in a pairwise comparison based on the statistical analysis available in the study reports. Regarding trend
analysis, statistical significance was demonstrated using one-sided Cochran-Armitage tests (Portier, 2020), whereas

two-sided Cochran-Armitage tests were either not statistically significant or borderline significant.

Study Lines of evidence — tumour incidences Lines of evidence — statistical analysis
I 1097 Increased incidences versus control (at high | Statistically significant 1-sided trend test; not
SD rats dose by 1.7-fold); no dose-response; HCD | statistically significant 2-sided trend test
exceeded.
I 1993 Increased incidences versus control (at high | Statistically significant 1-sided trend test; 2-sided trend
SD rats dose by 5-fold); dose-response not | test not statistically significant, but borderline
interpretable (animals from low and mid dose
levels not examined); HCD exceeded.
Increased incidence versus control at all tested | Statistically significant 1-sided trend test; not
1990 doses (by 3-fold, 4-fold and 5-fold at the low, | statistically significant 2-sided trend test
SD rats mid and high doses respectively); dose-
response, but non-linear; HCD exceeded at all
doses.
I 2009 Increased incidences versus control (at high | Statistically significant 1-sided trend test; 2-sided trend
Wistar rats dose by 3-fold); no dose-response; HCD | test not statistically significant, but borderline
unavailable.
, 2001 No increased incidence; no dose-response; | Not statistically significant trend test
Wistar rats HCD not requested.
I 1996 Not observed in any of the control and treated | Not available
Wistar rats groups.

Depending on the statistical method applied, the increased frequencies were either non-significant, borderline or
significant. However, it should be noted that when performing trend tests, in the case that effects only occur at the
highest dose, it is in fact the high dose levels that trigger the statistical significance in a trend test. Further, in the
AGG analysis on the relevance of skin keratoacanthomas, two-sided testing was applied as this is in line with how
the statistical analysis was established in the study protocols of the available carcinogenicity studies (refer to the
general comment on the statistical analysis above at section 2.6.5.1.1.3).

In addition, in an overall Weight of Evidence approach, not only statistical significance but also other factors should
be considered. The skin keratoacanthomas were only observed in one species of one sex. In the carcinogenicity
studies in mice, no skin keratoacanthomas were reported. In addition, none of the studies in rats reported increased
incidences in females. In addition, the increased incidences in skin keratoacanthomas were only observed at very
high dose rates, which slightly exceeded the maximum recommend dose rate according to the OECD GD. The only
exception is the study by | (19°0) in which a dose-response is seen which is, however, not linear
with the three-fold increase in dose levels. The reported incidences of skin keratoacanthomas at the control, low,
mid and high doses of 0, 89, 362 and 940 mg/kg bw/d were 1/59, 3/60, 4/60 and 5/59, respectively). There was no
statistically significant trend by 2-sided testing, only by 1-sided testing. The pairwise comparison of the incidence
at each dose level vs control by Fisher exact test did not result in statistically significant differences (2-sided testing).

Skin keratoacanthoma is a benign tumour which is rather common in aged male rats (Zwicker et al., 1992)8,
According to this publication, these tumours are in general first observed at an average age of 549 days (range of
303-702 days). In the rat studies with glyphosate, this tumour type was also reported after approximately 550 days
(based on the available data for . 2009; I 1°°7 and . 1993). which is in agreement with the
publication by Zwicker et al. (1992). The probable cell of origin is the squamous cell (Evans, 1997 and Mecklenburg,

& Zwicker, Eyster, Sells and Gass (1992); Spontaneous skin neoplasms in aged Sprague-Dawley ratsToxicol Pathol 1992;20(3 Pt
1):327-40. doi: 10.1177/019262339202000303.
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20137). On histologic section, the tumour appears as a crater- or flask-like invagination forming one or a few cystic
spaces which are often filled with keratinaceous debris, which are connected to the exterior by a pore. The tumour
involves both the dermis and epidermis. The keratoacanthomas are commonly seen accompanied by hyperkeratosis
of the squamous epithelium. However, neither in the long-term studies nor in the other studies epithelial
hyperkeratosis is reported (except for follicular hyperkeratosis as reported in the study by Jiili| as discussed in
the previous section on skin basal cell tumours). Moreover, in the available studies no malignant squamous cell
carcinomas were reported.

No plausible underlying mechanism is currently identified. In humans, this type of benign skin tumours is associated
with multiple exposure to sunlight. Whereas in rats, which are most likely only exposed to artificial light, the cause
of keratoacanthomas is unknown. However, traumas and genetic predisposition are factors that may contribute to
the development of this type of skin tumour in rats. No explanation/rationale have been provided on the fact that
increased incidences of keratoacanthomas were found following oral exposure. The relation with glyphosate
exposure remains, therefore, unknown.

Overall, when considering that:

- The increased incidence in skin keratoacanthomas were observed at very high dose rates, which slightly exceeded
the maximum recommend dose rate of 1000 mg/kg bw/day according to the OECD guideline. The only exception
is the study by | (1990) in which an apparent dose-response is seen which, but not linear with the
three-fold increase in dose levels.

- Even at this high dose rate (= 1000 mg/kg bw/day), it is still a relatively rare tumour with 6/51 (12%) as the highest
incidence;

- In one study in Wistar rats (Jiiiiill- 2001) at the same high lose level (1214 mg/kg bw/day) no increase in skin
keratoacanthomas was seen;

- Although the incidences exceeded the background incidence (for which limited information is available for most
of the studies), no statistically significant differences were observed (either by pairwise comparison or by trend
analysis; 2-sided testing);

Together with the following factors:

- The skin keratoacanthomas were only observed in one species (rat) of one sex (males);

- The tumour is a benign tumour, which is rather common in aged male rats;

- No non-neoplastic precursor effects were observed; and

- No malignant squamous cell carcinomas were reported;

the RMS considers that the apparent increase in skin keratoacanthomas is not of sufficient relevance for
classification and labelling.

" Evans MG, Cartwright ME, Sahota PS, Clifford CB.(1997). Proliferative lesions of the skin and adnexa of rats. ISI In: Guides
for Toxicologic Pathology. STP/ARP/AFIP, Washington, CD

Mecklenburg (2013). Proliferative and Non-Proliferative Lesions of the Rat and Mouse Integument. J Toxicol Pathol. 2013; 26(3
Suppl): 27S-57S.
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8) Malignant lymphoma in mice

Malignant lymphomas in mice were already extensively discussed during the previous renewal of glyphosate. In the
current renewal the findings from the carcinogenicity studies were re-evaluated and an analysis of these findings in
an overall weight of evidence approach is performed below.

8.1 Lines of Evidence for Malignant Lymphomas — tumour incidences

- In mouse study by . 2001, some additional elements in comparison to previous renewal allow further
detailed evaluation of this study. For this study, an additional trend test (Peto analysis) was performed (by the
applicant and by AGG) and updated historical control data (HCD) was provided request by AGG (HCD provided
from 8 studies performed between 1996—2002). For this study, the following results were found:

For male mice:

o  Comparison to control: at all dose levels the frequency of malignant lymphomas (ML) was increased
versus control i.e., respectively 30%; 32%; and 38% for 15; 151; 1454 mg/kg/day versus 20% in the
control group. It is noted that control presents a relatively high background level of ML, but increases at
low, intermediate and high doses were 1.5-fold, 1.6-fold and 1.9-fold higher, respectively.

e Dose-response: increasing number of ML were found with increasing doses i.e., following a monotonic,
but non-linear curve, which might indicate a dose-response.

e Comparison to historical control data (HCD): HCD min—max range is 6—30% and the mean is 15.8%.
In all groups, including the control group, the incidences are above mean ML HCD frequencies. The
maximum HCD incidence is exceeded in the intermediate and high dose groups. It is noted that the
updated HCD provided an identical range compared with the previous evaluation, however, the updated
mean is slightly lower (new HCD mean 15.8%, previous mean HCD 18.4%).

For female mice:

e  Comparison to control: there is slight increase of ML frequencies at 15 and 151 mg/kg/day versus control
i.e., respectively 40% and 38% versus 36% in control. At high dose of 1467 mg/kg/day frequency of ML
is 50% i.e., greater than 36% in control.

e Dose-response: there is no monotonic response with increasing doses for female rats.

e  Comparison to historical control data (HCD): HCD min—max range is 14—58% and the mean is 33%.
In contrast to male mice, for none of the tested doses in female mice the HCD is exceeded.

- In mouse study by il 2009, no HCD are available. HCD were requested for the purpose of this renewal but
applicant informed that the data have been discarded. The following results were found:

For male mice:

e  Comparison to control: at doses of 71; 234 and 810 mg/kg/day ML frequencies are respectively 2%; 4%
and 10%, all exceeding control incidence (0%).

e Dose-response: there are increasing number of ML with increasing doses of glyphosate i.e., following a
monotonic curve, hence dose-response is shown.

e Comparison to historical control data (HCD): no HCD available, however, considering the fact the ML
are not rare tumours, the observed frequency of 0% in the control group is rather low.

For female mice:

There is neither exceedance of response from tested doses versus control nor clear dose-response (respectively 16%;
20% and 22% respectively for 98; 300 and 1081 mg/kg/day versus 22% for control).

- In mouse study by N 1997, details on historical control data have been provided for male mice upon
request by AGG. The following results were found:

For male mice:

e Comparison to control: only the very high dose tested of 4348 mg/kg/day showed increased ML
frequency versus control i.e., 12% versus 4%, which is 3-fold greater.
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Dose-response: no dose response is found with ML frequencies of 4%; 0% and 12% respectively for
doses 165; 838 and 4348 mg/kg/day. It is noted that the gap between intermediate dose and high dose is
very large.

Comparison to historical data (HCD): HCD were provided for 7 studies. Over these 7 studies the min—
max range is 3.8%—19.2% and the overall mean 7.0%. However, it is noted that 6 studies out of the 7 are
all below 6% and only one has a much higher incidence, with a value of 19.2%. The latter study might be
an outlier and if excluded the min—max range would be 3.8%—6% and the mean 4.92%. In this case,
ML frequency of 12% from the high dose would exceed the maximum from HCD.

For female mice:

Comparison to control: a slight increase is observed compared to control (12%) for intermediate (16%)
and high (14%) doses, but not for low dose (8%).

Dose-response: no dose-response is observed.

Comparison to historical data (HCD): HCD were provided for 7 studies. For these 7 studies the min—
max range is 7.8%—26.9% and the overall mean 15.7%.

- In mouse study by [ 1989, the following results were found:

For male mice:

Comparison to control: only comparison of the high dose versus control can be performed, with
frequencies 6 out of 50 animals versus 4 out of 50 animals, respectively. It should be noted that not all
animals from low and mid dose levels were examined (25 and 21 animals per group, respectively; only
the animals that died during the study or that were Killed in extremis were investigated in these groups),
therefore no comparison can be made for these dose groups.

Dose-response: there is no dose response.

Comparison to historical data (HCD): no HCD requested by AGG.

For female mice:

Comparison to control: only comparison of the high dose versus control can be performed, with
frequencies 13 out of 50 animals versus 14 out of 50 animals, respectively. It should be noted that not all
animals from low and mid dose levels were examined (34 and 24 animals per group, respectively; only
the animals that died during the study or that were killed in extremis were investigated in these groups),
therefore no comparison can be made for these dose groups.

Dose-response: there is no dose response.

Comparison to historical data (HCD): no HCD requested by AGG.

- In mice by G 1983, the following results were found:

The study by

, 1983 (Report No. 77-2061) did not use the term malignant lymphoma in the

description of the effects. However, malignant tumours in the lymphoreticular system were reported which do not
show an effect up to a dose levels of 4841 mg/kg bw/day in males and females. If a more recent histopathological
nomenclature would have been used, malignant lymphoma was covered by this data. There was no dose-response
in either sex. No HCD was requested by AGG.

Table 2.6.5.1-8a. Malignant tumours in the lymphoreticular system (S - 1°83)

Type of tumour Sex Control Low Mid High dose
Dose level 0 1000 ppm 5000 ppm 30000 ppm
Lymphoblastic lymphosarcoma | M 1 4 3 2

with leukaemia

Lymphoblastic lymphosarcoma | M 0 1 0 0

without leukaemia

Composite lymphosarcoma M 1 0 1 0
Lymphoreticular  neoplasms | M 2148 5/49 4/50 2/49
(total)
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Lymphoblastic lymphosarcoma | F 1 4 5 1
with leukaemia

Lymphoblastic lymphosarcoma | F 0 1 0 3
without leukaemia

Composite lymphosarcoma F 4 1 1 6
Granulocytic leukaemia @ F 0 3 0 0
Lymphoreticular  neoplasms | F 5/49 9/49 6/49 10/49
(total)

2 it should be noted that granulocytic leukaemia are not lymphomas.

- In mouse study by I 1999. no historical control data are available and incidences are reported only for
female mice. This study was reported in the 2016 evaluation by JMPR, however, as the study report is not available
to the RMS, only very limited data is available for this finding. It should be noted that an extremely high top dose
was applied in this study (8690 mg/kg bw/day).

For female mice:

o Comparison to control: the intermediate (8%) and high (12%) dose groups show greater incidences of
ML versus control (6%).

e Dose-response: there is no dose response shown.

e Comparison to historical data (HCD): no HCD available.
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Table 2.6.5.1-8b: Malignant lymphomas in male rat — overview of tumour incidences per dose level (as number and (as %)) observed in the carcinogenicity studies

Study I - 1993 I 1997 I 2009 - 2001
1983 *
Duration 24m 24m 18m 18m 18m
Sex Strain Male Male Male Male Male
CD-1 CD-1 CD-1 CD-1 Swiss
Dose NOAEL
mg/kg bw/day LOAEL
(systemic)
0 2/48 ® 4/50 2/50 0/51 10/50
14.5 15/50
71.4 1/50
98 2/25*
149.7 16/50
157 NOAEL 5/492
165.0 NOAEL 2/50
234.2 2/51
297 1/21*
810 NOAEL 5/51
814 LOAEL 4/502
838.1 LOAEL 0/50
988 NOAEL 6/50
1454 NOAEL 19/50
4348 6/50
4841 2/49 2
Fisher’s exact test | 2-sided testing Not available p=0.741% p=0.269 p=0.056 p=0.077
(high dose vs control) | (CLH 2016)
1-sided testing Not available Not reported Not reported 0.01<p <0.05 001 < p < 0.05
(Portier 2020) (Portier, 2020) (Portier, 2020)
Cochran-Armitage 2-sided testing Not available p =0.0760% p = 0.0085 p =0.0037 p =0.0655;
trend test (CLH 2016) p = 0.092 (Combined
Peto test)
1-sided testing p=0.754 p=0.087 p=0.016 p =0.0007 p =0.064;

(Portier 2020)

p = 0.046 (Combined
Peto test)

Historical control data

7 studies, years 1993-
1998)
Males: mean 7.0%: range

[

8 studies, years 1996-
2002)
Males: mean 15.8%:
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[

| 3.9-19.2%

| range 6-30%

# Lymphoreticular neoplasms
# Limited number of animals investigated in the low and mid dose groups.

# Statistics in CLH report (2016) based on incidences / 50 animals per dose group, instead of the incidences/number of animals investigated.

VHCD not requested; 2 HCD not available anymore

Table 2.6.5.1-8c: Malignant lymphomas in female rat — overview of tumour incidences per dose level (as number and (as %)) observed in the carcinogenicity studies

Study

I
- 1953 °

I 1993

I 1557

b

2009

1999l

I 2001

Duration

24m

18m

18m

18m

Sex Strain

Female
CD-1

Female
CD-1

Female
CD-1

Female
CD-1

Female
Swiss

Dose
mg/kg bw/day

NOAEL
LOAEL
(systemic)

/

0

5/49

14/50

6/50

11/51

3/50

18/50

15.0

20/50

93.2

1/50

97.9

8/51

102

12/34 %

151.2

19/50

153.2

NOAEL

4/50

190

NOAEL

9/49 ®

298

9/24 *#

299.5

10/51

786.8

LOAEL

8/50

909

4/50

955

LOAEL

6/49

1000

NOAEL

13/50

1081.2

NOAEL

11/51

1466.8

NOAEL

25/50

4116

7/50

5874

10/49

8690

6/50

Fisher’s exact test
(high dose s
control)

2-sided testing
(CLH 2016)

Not available

p=1.000

p=1.000

p=1.000

Not significant in a
pairwise comparison
(JMPR 2016)

p=0225
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(Portier 2020)

1-sided testing Not available Not reported Not reported Not reported Not significant in a | Not reported
(Portier 2020) pairwise comparison
(JMPR 2016)
Cochran-Armitage | 2-sided testing Not available p =0.4831 p=0.2971 p = 0.3590 Statistically p = 0.068;
trend test (CLH 2016) significant in a trend | p = 0.174 (Combined
test JMPR 2016) Peto test)
1-sided testing p =0.070 p=0.484 p=0.294 p =0.353 p = 0.050 p =0.070

p = 0.087 (Combined
Peto test)

Historical control data

8 studies, years 1996-
2002:

Females: mean
33.0%; range 14-58%

2 Lymphoreticular neoplasms; ° including 3 cases of granulocytic leukaemia, which are not lymphomas.
L As reported by JMPR, study not available to RMS; 2HCD not requested; * HCD not available anymore;
# Limited number of animals investigated in the low and mid dose groups.

## Statistics in CLH report (2016) based on incidences / 50 animals per dose group, instead of the incidences/number of animals investigated.
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8.2 Lines of Evidence for Malignant Lymphomas — statistical analysis

For malignant lymphomas, the following p-values are reported:

- In mouse study . 2001:
For male mice, there are statistically significant results if one-sided testing is applied. For female mice, there are no
statistically significant results.

Summarized statistics for g 2001

Statistical test for male mice

p-value

Comment

High dose versus control
Fisher exact test

1-sided: 0.01<p< 0.05 (Portier, 2020)
2-sided: 0.077 (CLH, 2016)

1-sided: <0.05 statistically significant
2-sided: >0.05 not statistically significant but
borderline

Trend test
Cochran-Armitage

1-sided: 0.064 (Portier, 2020)
2-sided: 0.0655 (CLH, 2016)

1-sided: >0.05 not statistically significant but
borderline

2-sided: >0.05 not statistically significant but
borderline

Peto analysis 1-sided: 0.046 1-sided: < 0.05 statistically significant
2-sided: 0.092 2-sided: >0.05 not statistically significant
(AGG analysis, Vol 3 CA 6.5.12.2)

Statistical test for female mice | p-value Comment

High dose versus control
Fisher exact test
Trend test

2-sided: 0.225 (CLH, 2016) 2-sided: > 0.05 not statistically significant

1-sided: 0.070 (Portier, 2020) 1-sided: >0.05 not statistically significant but

Cochran-Armitage 2-sided: 0.068 (CLH, 2016) borderline
2-sided: >0.05 not statistically significant but
borderline
Peto analysis 1-sided: 0.087 1-sided: >0.05 not statistically significant
2-sided: 0.174 2-sided: >0.05 not statistically significant

(AGG analysis, Vol 3 CA 6.5.12.2)

A statistical re-assessment of the il study was performed by the applicant (g, 2017, refer to Vol 3 CA
B6.5.12.1) as some issues were identified in the statistical analysis performed in the original study report.
(2017) re-performed the Peto-analysis used in this study. A Peto-analysis is a sort of a trend analysis that takes into
account differences in intercurrent mortality within dose groups. A more detailed explanation is given by AGG in
Vol 3 CA B.6.5.12.2. Although the method applied by ] (2017) is technically correct and could largely be
reproduced by AGG, the re-analysis is not acceptable as some errors were noted in the tumours incidences used in
the statistical calculations. In turn, AGG performed a new Peto-analysis based on corrected tumour incidences (refer
to Vol 3 CA B.6.5.12.2 for details) and the resulting p-values from this analysis are given in the table above.

- In mouse study by . 2009:
For male mice, there are statistically significant results if one-sided testing is applied and on one occasion if two-
sided testing is applied. For female mice, there are no statistically significant results.

Summarized statistics for J, 2009
Statistical test for male mice | p-value

Comment

High dose versus control
Fisher exact test

1-sided: 0.01<p<0.05 (Portier, 2020)
2-sided: 0.056 (CLH, 2016)

1-sided: <0.05 statistically significant
2-sided: >0.05 not statistically significant but
borderline

Trend test
Cochran-Armitage

1-sided: 0.007 (Portier, 2020)
2-sided: 0.0037 (CLH, 2016)

1-sided: <0.05 statistically significant
2-sided: < 0.05 statistically significant

Statistical test for female

mice

p-value

Comment

High dose versus control
Fisher exact test

2-sided: 1.000 (CLH, 2016)

2-sided: >0.05 not statistically significant

Trend test
Cochran-Armitage

1-sided: 0.353 (Portier, 2020)
2-sided: 0.3590 (CLH, 2016)

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant

- In mouse study by [ 1997
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Summarized statistics for . 1997

Statistical test for male mice

p-value

Comment

High dose versus control
Fisher exact test

2-sided: 0.269 (CLH, 2016)

2-sided >0.05 not statistically significant

Trend test
Cochran-Armitage

1-sided: 0.016 (Portier, 2020)
2-sided: 0.0085 (CLH, 2016)

1-sided: <0.05 statistically significant
2-sided: <0.05 statistically significant

Statistical test for female

mice

p-value

Comment

High dose versus control
Fisher exact test

1.000 (CLH, 2016)

2-sided >0.05 not statistically significant

Trend test
Cochran-Armitage

1-sided: 0.294 (Portier, 2020)
2-sided: 0.2971 (CLH, 2016)

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant

- In mouse study by . 1993:

It should be noted that in the study by I (1993) not all animals from low and mid dose groups were examined

only the animals that died during the study or that were killed in extremis were investigated in these groups).

Summarized statistics for . 1993

Statistical test for male mice

p-value

Comment

High dose versus control
Fisher exact test

2-sided: 0.741 (CLH, 2016)

1-sided: >0.05 not statistically significant;
compares 6/8 animals versus 4/4 animals

Trend test
Cochran-Armitage

1-sided: 0.087 (Portier)
2-sided: 0.0760 (CLH, 2016)

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant but
borderline; limited number of animals low and
mid groups

Statistical
mice

test for female

p-value

Comment

High dose versus control
Fisher exact test

2-sided: 1.000 (CLH, 2016)

2-sided: >0.05 not statistically significant;
compares 13/14 animals versus 14/14 animals

Trend test
Cochran-Armitage

1-sided 0.484 (Portier, 2020)
2-sided 0.4831 (CLH, 2016)

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant

- In mouse study by I 1953
Summarized statistics for _— 1963

Statistical test for male mice

p-value

Comment

High dose versus control
Fisher exact test

Not available

Trend test
Cochran-Armitage

1-sided: 0.754 (Portier, 2020)
2-sided: not available —
extrapolated from 1-sided test

1.000 if

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant

Fisher exact test

Statistical test for female | p-value Comment
mice
High dose versus control Not available -

Trend test
Cochran-Armitage

1-sided: 0.070 (Portier, 2020)
2-sided: not available -
extrapolated from 1-sided test

0.140 if

1-sided: >0.05 not statistically significant
2-sided: >0.05 not statistically significant

- In mouse study by . 1999:
Only data of females were reported, which provides limited or no evidence.

Statistical test for female mice

p-value

Comment

High dose versus control
Fisher exact test

Not reported as a value (CLH

. 2016)

Not statistically significant (JMPR 2016)

Trend test
Cochran-Armitage

1-sided: 0.050 (Portier, 2020)

2-sided: Not reported as a value (CLH,

2016)

1-sided: <0.05 statistically significant
2-sided: <0.05 statistically significant (JMPR
2016)
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8.3 Overall Weight of Evidence approach for relevance of malignant lymphomas

Malignant lymphomas are one of the most common neoplasms in mice, with generally higher incidences in females
than in males. Four out of five studies were performed in CD-1 mice, whereas one study was performed in Swiss
mice. In addition, a sixth study is available (S ll- 1999). however, for this study in CD-1 mice only incidence
data for females is available, but no study report. In Swiss mice, the background incidences of ML appear to be
higher than in CD-1 mice.

In males, in three out of five studies, higher incidences are associated to glyphosate administration. Dose-response
is shown in two out of the five studies (iilj. 2001 and . 2009). When available HCD, are exceeded. A Peto
analysis, which is a trend test that takes intercurrent mortality into account was performed for one study (S
2001), which did show a statistically significant increase, but only for 1-sided testing. A trend test gave significant
results in 2 out of five studies, however, possibly driven by low control incidences and borderline significant results
were obtained in two other studies.

For females, incidence data are available for five studies (and only limited information from a sixth study). There
are no clear greater incidences and no dose-response shown. There are no statistically significant patterns.

Study Tumor incidence Statistical analysis
I 2001 For male: increased incidences versus control | For male: pairwise: 1-sided statistically significant, 2-
(all doses); dose-response; HCD exceeded sided not statistically significant, borderline.

Trend test: not statistically significant, borderline (1-
and 2-sided); statistically significant 1-sided in the
For female: slight increase versus control; no | newly Peto analysis

dose-response; below HCD
For female: not statistically significant (1- and 2-sided)
. 2009 For male: increased incidences versus control | For male:

(all doses); dose-response; HCD unavailable | statistically significant trend (1- and 2-sided), pairwise
statistically significant (1-sided), 2-sided not statistically
For female: no increase versus control; no | significant, borderline

dose-response; HCD unavailable

For female: not statistically significant (1- and 2-sided)
. 1997 For male: increased incidence versus control | For male: statistically significant trend test (1-and 2-
(at high dose by 3-fold); dose-response | sided),

unclear; HCD exceeded if outlier study
discarded

For female: not statistically significant
For female: slight increase of high versus
control; no dose-response
. 1993 For male: only comparison high dose versus | For male: not statistically trend test 1-sided and 2-sided,
control neither increase nor dose-response but 2-sided borderline
For female: only comparison high dose
versus control neither increase nor dose- | For female: not statistically significant
response

B B | For male and female: no increase versus | For male and female: not statistically significant
| I 1983 control; no dose-response; HCD unavailable

. 1999 For female mice: increase at intermediate and | For female: statistically significant trend test (1-and 2-
high-doses; dose-response unclear; HCD | sided)
unavailable

Depending on the statistical method applied, the increased frequencies were either non-significant, borderline or
significant. In the AGG analysis on the relevance of malignant lymphomas in mice, two-sided testing is applied as
this is in line with how the statistical analysis was established in the study protocols of the available carcinogenicity
studies (refer to explanation above at section 2.6.5.1.1.3). Further, it should be noted that when performing trend
tests, in the case that effects only occur at the highest dose, it is in fact the high dose levels that trigger the statistical
significance in a trend test. This is the case for the studies by ] (2009) and I (1997) as these studies
showed statistically significant increases with dose for male CD-1 mice in the trend test but a rather low or even
“zero” incidence in the control groups might be behind this finding. In addition, for the study in mice by | NN
it should be noted that not all animals from low and mid dose groups were examined. In these dose groups, only the
animals that died during the study or that were killed in extremis were investigated. Therefore, performing a trend
test on this data is rather questionable.
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In addition, as also indicated in OECD GD 116 and in the previous EU evaluation, statistical significance is not the
only criteria to decide if an effect is treatment-related. For the assessment of the biological significance of these
findings, it is important to consider that malignant lymphomas are among the most common spontaneously occurring
neoplasms in the mouse. To allow for a final conclusion the biological significance of the observed tumour rate, the
database as a whole in the species and the respective strains (i.e. historical control data on the background incidence
of a given tumour type) and aspects such as dose selection and dose response should be considered. These points
were already extensively discussed during the previous EU evaluation. In the current assessment no new findings
were identified compared to the previous evaluation.

During the previous evaluation (CLH 2016), the background incidence in Swiss mice was extensively discussed
(W study). The AGG has now received HCD of 8 studies (in total 400 untreated control animals per sex) instead
of data from 5 studies during the previous evaluation. The RMS notes that the updated HCD has only slightly
changed the mean value, but not the range.

During the previous evaluation (CLH 2016) the following was added considering the high background incidence of
this tumour type in Swiss or Swiss-derived strains of mice and the possible role of oncogenic viruses: “Nonetheless,
it seems well in line with information that was found in the literature providing confirmation that Swiss mice are
prone to developing lymphoreticular tumours. According to older articles, control incidences in male mice of Swiss
or Swiss-derived strains may reach 18-27.5% and exceed 36% in females (Sher, 1974, Z22020; Roe and Tucker,
1974, ASB2015-2534; Tucker, 1979, Z83266). In a more recent publication, Tadesse-Heath et al. (2000, ASB2015-
2535) even mentioned a nearly 50% lymphoma (mostly of B cell origin) incidence in a colony of CFW Swiss mice
but also emphasised the contribution of widespread infections with murine oncogenic viruses to the high but
remarkably variable incidence of tumours of the lymphoreticular system in this species. This problem is known for
long and was often addressed in the past in textbooks of virology or mouse pathology. Already more than 30 years
ago, Wogan and Pattengale (1984, ASB2016-889) described the contradictory situation as follows: “The role of
oncogenic viruses in many hematopoietic tumours in mice is well established. Virtually all spontaneous or induced
lymphomas which have been studied in mice contain oncogenic viruses. It is also recognized that oncogenic viruses
and chemicals can act synergistically on cells in vitro and in vivo to cause tumour formation. This can be manifested
by either increased incidence, decreased latency, or both. This raises the important issue as to whether a chemical
which induces lymphoma in mice requires the presence of a murine oncogenic virus. If so, perhaps the induction of
this tumour in mice would not be relevant to human carcinogenic risk. However, since it is possible that many other
species, including man, carry undetected oncogenic virus which may act with chemicals to increase tumour burdens,
considerations of viral carcinogenesis do not totally resolve the questions concerning the significance of mouse
lymphoma in safety testing, except to point out that the prevalence of oncogenic viruses in mice may make them
highly susceptible to the induction of lymphoma, leukaemia, and perhaps other neoplasms.”

No information is available on possible abundance of oncogenic viruses in the mouse colonies from which the
animals used in the glyphosate studies were obtained. During a teleconference (TC 117) on carcinogenicity of
glyphosate hold by EFSA (EFSA, 2015, ASB2015-12200), it was mentioned by an U.S. EPA observer that the |l
(2001, ASB2012-11491) study had been excluded from U.S. EPA evaluation due to the occurrence of viral infection
that could influence survival as well as tumour incidences, especially those of lymphomas. However, in the study
report itself, there was no evidence of health deterioration due to suspected viral infection and, thus, the actual
basis of EPA’s decision is not known.” As no information is available on the possible abundance of oncogenic
viruses in the mice colony that was used for carcinogenicity testing in the study by il and as there are no
indications that the mice in this study had a suspected viral infection, it is not clear whether or not this could have
had effect on the outcome of the study. In addition, it is noted that the survival among all dose groups was relatively
low in this study (62% in the control group, 64% in the low dose, 58% in the mid dose and 53% in the high dose
groups, both sexes combined). However, as the reason for this high mortality is not known and/or whether there is
any relation with the suspected viral infection as discussed above, it is unclear whether or not this could have
introduced any uncertainly in the findings related to malignant lymphomas.

As indicated above dose selection and dose response in the individual studies should be considered (refer to Table
2.6.5.1-8b/c). As already indicated in CLH report and adopted by RAC, the results between the studies are rather
variable. In the studies by ] (2009) and by JEEEEE (1993) in CD-1 mice, comparable top doses of 810 or 1000
mg/kg bw/day were administered and a similar incidence of malignant lymphoma was noted in high dose males
(5/51 or 6/50, respectively). However, the control group incidences were clearly different (0/51 vs. 4/50) resulting
in a positive trend test in the study by | (2009) only. In the study by | (1997), which was also
performed in CD-1 mice, a dose of 4348 mg/kg bw/day was applied as a maximum. The incidence in malignant
lymphomas of 6/50 at the top dose level was similar to what was seen in the two studies mentioned before even
though the applied dose was by four to five times higher. This is surprising since a more pronounced increase would
be expected if it was a treatment-related effect. Whereas in another long-term study in CD-1 mice by |
I (1983) in which an even higher dose of 4841 mg/kg bw/day was fed without an increase in lymphoreticular
tumours in general. It should be noted, however, that in this study malignant lymphoma was not mentioned as a
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particular pathological entity but it can be reasonably assumed that such tumours have been reported as
“lymphoreticular neoplasia” (refer to section above). Therefore, it was concluded in the previous CLH report (2016)
that if all four studies in CD-1 mice are taken together, there is no consistent dose response. The current RMS agrees
with this conclusion as no other new information that would change this conclusion was identified.

Considering the background incidence of malignant lymphoma in CD-1 mice, based on the concurrent control data
and the historical control data it is noted that the incidence is higher in females than in males for both strains. In
addition, the background incidence is lower in CD-1 mice than in Swiss mice (refer to the discussion above). For
the studies in CD-1 mice reliable historical control data on malignant lymphoma incidence from the performing
laboratories is available only for one of the three studies (Jiiiilj- 1997)- During the previous assessment (CLH
2016) a comparison with incidence data from the open literature or from industry databases has been made.
However, this comparison should be made with caution.

In the previous CLH report (2016) is was overall concluded that “On the balance, based on uncertainties with regard
to partly contradictory study outcomes depending on the statistical method applied, inconsistent dose response in
the individual studies, and a highly variable tumour incidence as suggested by historical control data, it is not likely
that glyphosate has induced malignant lymphoma in mice. A possible role of oncogenic viruses should not be
ignored. Moreover, human relevance of such an effect, if occurring only as a high-dose phenomenon as it was the
case here, is considered equivocal.”

The current RMS agrees with the previous assessment and conclusions as outlined above. In the current assessment,
the study by (1999) has been added (study report not available to RMS). In this study, an apparent increase
in malignant lymphoma was observed in female mice (6/50 versus 3/50) at a very high dose level of 50000 ppm
(8690 mg/kg bwi/day). However, as in the other studies in CD-1 females no increases in malignant lymphomas were
observed, as the increase is only slight and as this finding occurred at a very high dose level, which is 8- to 9-fold
higher than the maximum recommended dose level of 1000 mg/kg bw/day according to the OECD TG 453 (2009),
this finding is considered of very limited relevance. The current assessment did not yield any other new findings
that were not already taken into account during the previous assessment.

In addition, RAC (2017) concluded the following for the malignant lymphomas in CD-1 mice:

“No significant increases in malignant lymphomas were found in the mouse studies when assessed by the pairwise
Fisher’s exact test. However, in two of the five studies, a significant positive trend for malignant lymphoma
incidences in males was reported. In two studies, increases were observed that were not statistically significant. In
the fifth and oldest of the studies, the term malignant lymphoma was not used, but there was no statistically
significant increase in lymphoreticular neoplasms reported in this study in response to glyphosate exposure. Thus,
the lymphoma incidences in male mice show a slight, but clearly variable increase. Further, no increase in treatment
related non-neoplastic lymph nodes were reported, thus supporting the conclusion that the tumours were of a
spontaneous nature. The biological and human relevance of the findings is uncertain for the following reasons:

i) the maximum incidences were regarded to be within the historical control range for the CD-1 mice,

although adequate historical control data were not available for all studies;

ii) the increases in malignant lymphoma incidences appeared to be confined to the high dose groups in the

CD-1 mice;

iii) the incidence of malignant lymphomas is known to be related to the age of the animals. However,

significant associations between exposure to glyphosate and induction of malignant lymphomas were not

observed in the 24-month studies. Furthermore, there was no reduction in overall survival in the exposed

groups;

iv) no parallel increases were observed in female CD-1 mice. It is known that female CD-1 mice are usually

more prone to develop spontaneous malignant lymphoma than male mice (Son and Gopinath, 2004,

ASB2015-2533). The lymphoma incidences were generally higher in females than in males, but no

glyphosate related increases were seen in female CD-1 mice.”

Based on the weight of evidence approach presented above, the RMS agrees that the biological and human relevance
of the findings is uncertain. The RMS largely agrees with the above reasoning, however, it is added that only for
one of the two studies showing a significant trend appropriate historical control data is available. Nevertheless, this
is not considered to change the overall conclusion. More important is the fact that overall no dose-response
concordance is seen between studies. The RMS further adds that, although an increase in malignant lymphoma
incidence in females was seen in one ‘new’ study by | (1999; study report not available to RMS), this
finding is not considered to change the conclusion. This is because the dose administered was extremely high (refer
to discussion above) and it therefore not considered of relevance for the overall evaluation. No other new information
was identified during the renewal evaluation which would change this conclusion.
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To summarize:
* In three mouse studies, a slightly higher incidences in the rather common malignant lymphoma in males

was seen [ I 2"C I 2001);

* I study: Swiss mice, overall no significant trend was observed and together with the high variability
in the background incidence, the apparent increase in malignant lymphomas is not considered treatment-
related;

* I 2" CD-1 mice an increase in malignant lymphomas. Only trend sign, but not the pairwise
comparison;

»  Only for one of the three studies in CD-1 mice HCD is available, showing that the incidence at the top dose
level was within HCD range (Sl 1°97);

- Two studies showed no increased incidences (il 1993 and I 1°53);

- Variability in background incidence was shown based on the (limited) historical control data;

- The increases in malignant lymphoma incidences appeared to be confined to the high dose groups in the
CD-1 mice which were around or above the OECD limit dose of 1000 mg/kg bw/day;

- No clear dose-effect concordance between studies was observed;

- The incidence of malignant lymphomas is known to be related to the age of the animals. However,
significant associations between exposure to glyphosate and induction of malignant lymphomas were not
observed in the 24-month studies. Furthermore, there was no reduction in overall survival in the exposed
groups;

- No parallel increases were observed in female CD-1 mice. It is known that female CD-1 mice are usually
more prone to develop spontaneous malignant lymphoma than male mice. The lymphoma incidences were
generally higher in females than in males, but no glyphosate related increases were seen in female CD-1
mice;

- The study by | (1999; study report not available to RMS) in which an increased incidence in
females was noted, is considered of limited relevance as the increase is only slight and as this finding
occurred at a very high dose level, which is 8- to 9-fold higher than the maximum recommended dose level
of 1000 mg/kg bw/day according to the OECD TG 453 (2009). Therefore, the previous conclusion that no
parallel increases were reported in females remains;

- Noincrease in treatment-related non-neoplastic ly