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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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2.10 ENDOCRINE DISRUPTING PROPERTIES 
 

2.10.1 Gather all relevant information 
 

Literature search 

A comprehensive literature search for toxicology and ecotoxicology was performed. For details on the 

literature search, please refer to the related Literature Review Report (LRR) in the dossier. 

The search was conducted in accordance with provisions of the ECHA/EFSA Guidance for the 

identification of endocrine disruptors in the context of Regulations (EU) No 528/2012 and (EC) No 

1107/2009 (ECHA/EFSA ED Guidance, 2018), Annex F. 

The objective of the literature search was to identify scientific peer-reviewed open literature that 

could inform an assessment of potential endocrine disrupting properties of glyphosate.  

As the previous literature search on potential endocrine disrupting properties (reported in a separate 

report) only covers the publication period between January 2014 and October 2016, a new literature 

search has been conducted in order to extend the existing search. This new literature search covers the 

publication period between November 2016 and July 2019. 

The literature search has been conducted accessing 11 bibliographic databases: AGRICOLA, BIOSIS, 

CABA, CAPLUS, EMBASE, ESBIOBASE, MEDLINE, TOXCENTER, FSTA, PQSCITECH, and 

SCISEARCH via the service provider STN. 

For articles which appeared to be relevant AND reliable and provided data for establishing / refining 

risk assessment parameters (EFSA GD Point 5.4.1 A for relevance) a summary has been compiled. 

For articles relevant regarding the data requirement, but which in opinion of the applicant provided 

only supplementary information that does not alter existing risk assessment, a justification for such 

evaluations has been provided (EFSA GD Point 5.4.1 B). 

For articles of an unclear relevance, an explanation has been provided why the relevance could not be 

determined (EFSA GD Point 5.4.1 C). 

Detailed reporting of the results of the literature search is to be found in the LRR.  

 

In addition, a non-STN database screening was conducted for glyphosate. The results are compiled in 

the overview below (Table 1). Glyphosate is included in the following lists: 

• EU priority list:  

Not listed due to ED concern (listed as glyphosate with CAS 1071-83-6, referring to glyphosin) 

• EU Impact assessment screening study: 

Unclassified 

• EDSP 21 lists:  

The initial chemicals to be tested under the USEPA Endocrine Disruptor Screening Program were 

selected based on four human exposure pathways, which included food consumption, drinking water 

consumption, residential use exposure and occupational exposure. The highest priority chemicals for 

inclusion on List 1 were those having potential exposure through all four pathways and included 

glyphosate. Throughout the selection process, EPA clearly stated that the list should not be construed 

as a list of known or likely endocrine disruptors. 
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Conclusion Tier 1: No convincing evidence of potential interaction with the estrogen, androgen or 

thyroid pathways. This conclusion was made after reviewing the 11 Tier 1 assays that provided an in 

vitro mode of action assessment of estrogenicity, anti-estrogenicity, androgenicity, anti-androgenicity 

and steroidogenesis and an in vivo assessment of the hypothalamus-pituitary-gonadal axis and 

hypothalamus-pituitary-thyroid axis.  

With regard to the EU priority list, it has to be noted that this database is not recent and actually 

relevant but included for completeness sake. 

With regard to the EU Impact assessment screening report, the following should be noted:  

The results of the screening do not constitute evaluations of individual substances to be carried out 

under the respective chemical legislations [in particular, Regulation (EC) No 1107/2009 on plant 

protection products, Regulation (EU) No 528/2012 on biocidal products, Regulation (EC) No 

1907/2006 REACH, Regulation (EC) No 1223/2009 on cosmetic products and the Water Framework 

Directive (EC) No 2000/60] and in no way prejudge future decisions on active substances to be taken 

pursuant to these pieces of the EU legislation. 

It would thus be erroneous to consider that the substances listed in the results of this study 

(SANTE/2015/E3/SI2.706218) are considered as endocrine disruptors within the meaning of the EU 

legislation. 

Table 1: Non-STN database screening results for glyphosate 

Substanc

e 

CAS Candi

-date 
list of 

SVHC
s 

CoRAP 

list 

ECHA 

ED 
assess-

ment 
list 

Priority 

list EU 

European 

Commissi
on impact 

assessme
nt  

ED

SP 
21 

list
s 

C&L 

Carc/ 
Repro

/ 
STOT 

RE 

PACT 

Glyphosate 107
1-

83-6 

N N N Y 1)  Y: 
Unclassified 

Y 2) N3) Y:  
no ED 

concern 

Y: yes, N: no 

1) Priority list EU: not listed due to ED concern (listed as glyphosate with CAS 1071-83-6, referring to glyphosin) 

2) EDSP 21 lists: Pesticide Active Ingredient (list 1), EDSP WoE conclusion Tier 1: No convincing evidence of potential 

interaction with the estrogen, androgen or thyroid pathways (results) 

3) Glyphosate is not classified for carcinogenicity, reproduction toxicity and Single Target Organ Toxicity after Repeated 

Exposure according to the current Annex VI entry of Regulation (EC) No 1272/2008 nor according to the latest RAC 

Opinion proposing harmonised classification and labelling at EU level of glyphosate (Adopted March 2017). 

 

 

Note RMS: 

An additional literature search was performed by the GRG covering the publication period of January 

2020 to June 2020, as requested by the AGG. The same databases, input parameters, search terms and 

filters were used for this top-up search. See also Vol. 3 B.6.10 for more details on the literature 

search. It is noted that RMS requested the applicant to provide several studies, including study 

summaries and an evaluation, which were excluded for evaluation by the applicant.   
 

In silico screening for potential endocrine disrupting properties 

Following the recommendations given in Annex D of the ED Guidance, an in silico screening for 

potential endocrine disrupting properties and endocrine activity of glyphosate was performed (for 

details please refer to the ED QSAR report (report no 110517-1, KCA 5.8.3-11). 

(Q)SAR predictions were generated using selected publicly available and commercial models. Five 

QSAR tools were applied for predictions of potential endocrine activity of Glyphosate: OECD QSAR 
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Toolbox, Vega, Endocrine Disruptome, Danish QSAR database and ToxCast COMPARA/CERAPP 

consensus models. The list of investigated receptors include: estrogen receptor (ER), androgen 

receptor (AR), thyroid receptor (TR), glycocorticoid receptor (GR), mineralocorticoid receptor (MR), 

liver X receptor (LXR), peroxisome proliferator-activated receptor (PPAR), retinoid X receptor 

(RXR), aryl hydrocarbon receptor (AhR), pregnane X receptor (PXR), and CYP3A4 activation. 

The general outcome of the in silico screening for glyphosate is shortly summarised in Table 2. 

Table 2: Summary of (Q)SAR screening 

Modality Summary 

outcome of in 

silico screening 

Remarks 

Estrogen No indication Estrogenic activity was predicted negative with all five applied models. Due 

to the high amount of data available on ER activity, the high quality of 

CERAPP Consensus predictions and glyphosate being part of the training 

set for ER binding tests, the assessment of ER activity of glyphosate is 

considered reliable.  

Androgen No indication Androgenic activity was predicted negative with all five applied models. 

Due to the quality of COMPARA consensus predictions in combination with 

other models (predicting no androgenic activity), the assessment of 

androgenic activity based on the available models is considered reliable. 

This is further strengthened, as glyphosate is part of the testing battery of the 

Danish QSAR database and tested negative for antagonistic effect on the 

human androgen receptor in vitro. 

Steroid No indication There are three results available for steroid receptors: glucocorticoid 

receptor (GR) and glucocorticoid receptor antagonism and mineralocorticoid 

receptor (MR). No steroid activity is predicted for all three receptors by the 

molecular docking method (Endocrine Disruptome). 

Thyroid No indication TR binding activity is predicted to be low for glyphosate by the molecular 

docking method (Endocrine Disruptome). Results of the two models 

available in the Danish QSAR database are either inconclusive or negative. 

Both predictions are out of applicability domain and thus of low reliability. 

Other No indication Overall, there is no indication of activity for endocrine activities other than 

estrogen, androgen, steroid and thyroid (e.g. PPAR, RXR, PXR), however 

due to the general lack of models for the various receptors, the result should 

be considered with caution. 

 

Note by RMS:  

This study (report no. 110517-1) was evaluated in Volume 3, CA, B.6.8.3.10. RMS concluded that the 

QSAR analysis did not indicate a potential ED concern. 
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2.10.2 ED assessment for humans 

 

The assessment follows the strategy as laid down in the ECHA/EFSA ED Guidance (Guidance for the 

identification of endocrine disruptors in the context of Regulations (EU) No 528/2012 and (EC) No 

1107/2009). All available data were evaluated and the relevant and reliable data (i.e. available 

repeated dose toxicity studies in mammals, in vivo and in vitro mechanistic data, in silico information) 

on glyphosate were considered for the ED assessment (a list of studies is included in Appendix E 

Table attached to chapter 2.1.2). 

 

Note by RMS:  

RMS has included below the table with the list of studies. 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

1 Repeated dose 90-day oral 
toxicity study in rodents 

Rat OECD 408 (1981) 1996 /P/1599 KCA 5.3.2/001-002 

2 Repeated dose 90-day oral 
toxicity study in rodents 

Rat JMAFF (1985), similar to OECD 
408 (1981) 

1996 434/016 KCA 5.3.2/003 

3 Repeated dose 90-day oral 
toxicity study in rodents 

Rat JMAFF (1985), similar to OECD 
408 (1981) 

1995  94-0138 KCA 5.3.2/004 

4 Repeated dose 90-day oral 
toxicity study in rodents 

Mouse OECD 408 (1981), JMAFF 
(1985)  

1995  94-0136 KCA 5.3.2/017 

5 Repeated dose 90-day oral 
toxicity study in dogs 

Dog OECD 409 (1998), JMAFF 
(2000) 

2007 29646  KCA 5.3.2/020 

6 Repeated dose 90-day oral 
toxicity study in dogs 

Dog OECD 409 (1981) 1999 1816 KCA 5.3.2/021-024 

7 Repeated dose 90-day oral 
toxicity study in dogs 

Dog OECD 409 (1981), JMAFF 
(1985), US EPA OPPTS (1984) 

1996  94-0158 KCA 5.3.2/027 

8 Repeated dose 90-day oral 
toxicity study in dogs 

Dog OECD 409 (1981), US EPA 82-1 1996 /P/1802 KCA 5.3.2/025-026 

9 Repeated dose 1-year oral toxicity 
study in dogs 

Dog OECD 452 (1981), JMAFF 
(2000) 

2008 29647  KCA 5.3.2/031 

10 Repeated dose 1-year oral toxicity 
study in dogs 

Dog OECD 409 (1981), JMAFF 
(1985), US EPA OPPTS (1984) 

1997  94-0157 KCA 5.3.2/032 

11 Repeated dose 1-year oral toxicity 
study in dogs 

Dog OECD 452 (1981), EEC Directive 
67/548 (1987), US EPA 83-1(b) 

1996 /P/5079 KCA 5.3.2/033-034 

12 Chronic toxicity 1-year oral 
toxicity study in rats 

Rat OECD 452 (1981), US EPA 83-1 1996 /P/5143 KCA 5.5-006 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

13 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat OECD 453 (1981) 1996 886CCR KCA 5.5-005 

14 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat OECD 453 (1981), JMAFF 
(1985), US EPA 83-5 (1984) 

1997 -94-0150 KCA 5.5-004 

15 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat OECD 453 (1981), EEC Directive 
87/302 (1988), US EPA OPPTS 
870.4300 (1998) 

2001 /PR/1111 KCA 5.5-002 

16 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat US EPA 83-5 (1984) 1993 7867 KCA 5.5-007  
KCA 5.5-008  
KCA 5.5-009 

17 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat US EPA 83-5 (1984) 1990 -10495 KCA 5.5-010 

18 Chronic toxicity 2-year oral 
toxicity study in rats 

Rat OECD 453, JMAFF (2005), US 
EPA OPPTS 870.4300 (1996) 

 2009a SPL2060-0012 KCA 5.5-001 

19 Chronic toxicity 18 months oral 
toxicity study in mice 

Mouse OECD 451 (1981) 2001 1559.CARCI-M KCA 5.5-016  
KCA 5.5-017 

20 Chronic toxicity 18 months oral 
toxicity study in mice 

Mouse OECD 416 (2001), US EPA 
OPPTS 870.3800 (1998), JMAFF 
12 Nohsan No 8147 (2005) 

2009b SPL 2060-0011 KCA 5.5-012  
KCA 5.5-013  
KCA 5.5-014  
KCA 5.5-015 

21 Chronic toxicity 18 months oral 
toxicity study in mice 

Mouse US EPA 82-1 (1984) 1997  94-0154 KCA 5.5-018  
KCA 5.5-019 

22 Two-generation oral toxicity study 
in rats 

Rat OECD 416 (2001), JMAFF 2-1-
17 (2000), US EPA OPPTS 
870.3800 (1998) 

2007 2060-0013 KCA 5.6.1-001  
KCA 5.6.1-002  
KCA 5.6.1-003 

23 Two-generation oral toxicity study 
in rats 

Rat OECD 416 (1983), US EPA 
OPPTS 870.3800, EEC Directive 
67/548 (1988) 

2000 /P/6332 KCA 5.6.1-004 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

24 Two-generation oral toxicity study 
in rats 

Rat OECD 416 (1983), JMAFF 
(1985), US EPA 83-4 (1984) 

1997 -96-0031 KCA 5.6.1-05 

25 Two-generation oral toxicity study 
in rats 

Rat OECD 416 (1983) 1993a 885-RP-G2 KCA 5.6.1-06 

26 Two-generation oral toxicity study 
in rats 

Rat OECD 416 (1983), US EPA 83-4 
(1982) 

1992  47/911129 KCA 5.6.1-007  
KCA 5.6.1-008 

27 Two-generation oral toxicity study 
in rats 

Rat similar to OECD 416 1990 -10387 KCA 5.6.1-010 

28 Prenatal developmental toxicity 
study in rats 

Rat similar to OECD 414 1996 /P/4819 KCA 5.6.2-001 

29 Prenatal developmental toxicity 
study in rats 

Rat OECD 414 (1981), US EPA 83-3, 
JMAFF (1985) 

1995 -94-0152 KCA 5.6.2-002 

30 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 (1981), US EPA 83-3, 
JMAFF (1985) 

1995 -94-0153 KCA 5.6.2-011 

31 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 (1981), US EPA 83-3, 
JMAFF (1985) 

1996 434/020 KCA 5.6.2-010 

32 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 1996 -P-5009 KCA 5.6.2-009 

33 Prenatal developmental toxicity 
study in rabbits 

Rabbit pre-Guideline; in general 
compliance with OECD 414 or 
US EPA 83-3 

1980 -79-018 KCA 5.6.2-019 

34 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 (1981) 1993 884-TER-RB KCA 5.6.2-012  
KCA 5.6.2-013 

35 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 (1981) 1989 1086 KCA 5.6.2-016 

36 Repeated dose 28-day oral 
toxicity study in rodents 

Rat OPPTS 870.7800 2012 -50393 KCA 5.8.2-001 

37 ER Binding Assay Rat, Sprague-
Dawley, 
cytosol from 

OPPTS 890.1250 (2009) 2012 6500V-100334ERB KCA 5.8.3-003 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

uterus 

38 Stably Transfected Human ERα 
Transcriptional Activation Assay 
(ER STTA) 

Human cell 
line (HeLa-
9903) 

OECD 455 (2009) 2012 6500V-100334ERTA KCA 5.8.3-002 

39 AR Binding Assay Rat, Sprague-
Dawley, 
cytosol from 
prostate 

OPPTS 890.1150 (2009) 2012 6500V-100334ARB KCA 5.8.3-001 

40 Aromatase Assay Human (CYP19 
(aromatase) 
and P450 
reductase 
Supersomes 
TM) 

OPPTS 890.1200 2012 6500V-100334AROM KCA 5.8.3-004 

41 H295R steroidogenesis assay Human cell 
line (H295R) 

OECD 456 The OECD validation 
program of the 
H295R 
steroidogenesis 
assay: Phase 3. Final 
inter-laboratory 
validation study. 
Environ Sci Pollut 
Res (2011) 18:503–
515 

DOI 10.1007/s11356-010-
0396-x 

KCA 5.8.3-009 

42 Uterotrophic assay Rat OECD 440 2012 -843002 KCA 5.8.3-005 

43 Hershberger Assay Rat OECD 441 2012 -843003 KCA 5.8.3-006 

44 Female pubertal assay (PP Male 
Assay) 

Rat OPPTS 890.1450 2012 -843007 KCA 5.8.3-008 

45 Male pubertal assay (PP Male 
Assay) 

Rat OPPTS 890.1500 2012 -843005 KCA 5.8.3-007 

46 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 1991  45-901303 KCA 5.6.2-014  
KCA 5.6.2-015 

47 Prenatal developmental toxicity 
study in rabbits 

Rabbit OECD 414 1991  39-901303 

48 Prenatal developmental toxicity 
study in rabbits 

Rabbit DRF 1991  40-901303 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

49 Subacute oral toxicity in rats (28 
days) 

Rat OECD 407 (1981) 1991 .881.28 DDR KCA 5.3.1/001-003 

50 Subacute oral toxicity in rats (28 
days) 

Rat OECD 407 (1981) 1989 5626 KCA 5.3.1/004 

51 Subacute oral toxicity in dogs  Dog DRF 1989 5660 KCA 5.3.1/007 

52 Repeated dose 90-day oral 
toxicity study in rodents 

Rat OECD 408 1991 7136 KCA 5.3.2/011 

53 Repeated dose 90-day oral 
toxicity study in rodents 

Rat US EPA 82-1, OECD 408 (1981) 1993 011-0001 KCA 5.3.2/005-007 

54 Repeated dose 90-day oral 
toxicity study in rodents 

Rat OECD 408 (1981) 1992 .882.90.OR KCA 5.3.2/008-010 

55 Repeated dose 90-day oral 
toxicity study in rodents 

Rat similar to OECD 408 1987 -86-351 KCA 5.3.2/014 

56 Repeated dose 90-day oral 
toxicity study in rodents 

Mouse OECD 408 (1981), FIFRA 82-1 1991 7024 KCA 5.3.2/018 

57 Repeated dose 6-month oral 
toxicity study in dogs 

Dog similar to OECD 409 1983 810166, -81-368 KCA 5.3.2/029 

58 Repeated dose 1-year oral toxicity 
study in dogs 

Dog similar to OECD 452 (1981) 1985 830116, -83-137 KCA 5.3.2/036 

59 Repeated dose 1-year oral toxicity 
study in dogs 

Dog similar to OECD 452 (1981) 1990 7502 KCA 5.3.2/035 

60 Repeated dose dermal toxicity in 
rats 

Rat equivalent to OECD 410 1993 7839 KCA 5.3.3/003 

61 Repeated dose dermal toxicity in 
rats 

Rat OECD 410 1996 -P-4985 KCA 5.3.3/001-002 

62 Repeated dose dermal toxicity in 
rabbits 

Rabbit OECD 410 1982 -81-195 KCA 5.3.3/008 

63 Repeated dose dermal toxicity in 
rabbits 

Rabbit OECD 410 1994  214/94 KCA 5.3.3/004-006 

64 Prenatal developmental toxicity 
study 

Rat OECD 414, US EPA 83-3 (1982) 1991 43-90716 KCA 5.6.2-003 

65 Prenatal developmental toxicity 
study 

Rat OECD 414 (1981) 1991 .883.TER-R KCA 5.6.2-004  
KCA 5.6.2-005 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

66 Prenatal developmental toxicity 
study 

Rabbit similar to OECD 414 
("Teratology study in rabbits") 

1980 -79-018 KCA 5.6.2-019 

67 Carcinogenicity study Mouse similar to OECD 451 1989 7793 KCA 5.5-020  
KCA 5.5-021 

68 Carcinogenicity study Mouse no guideline specified; in 
general compliance with OECD 
451 

, 1983 77-2061 -77-420) KCA 5.5-023 

69 One-generation reproduction 
toxicity study - DRF 

Rat EPA FIFRA Guideline 83-4 
(dose-range finder for 
multigeneration study) 

1991 42-90619 KCA 5.6.1-009 

70 Multigenerational reproductive 
toxicity 

Rat Three generation reproduction 
study 

1981 77-2063 KCA 5.6.1-014 

71 Repeated dose 28 days Rat Range finding study, similar to 
OECD 407 

1989 -88-272/  
88181/ -8921 

KCA 5.3.1/005 

72 Repeated dose 28 days Mouse Range finding study, similar to 
OECD 408 

1978 77-2110 KCA 5.3.1/006 

73 Repeates dose 90 days Mouse None, similar to OECD 407 1979 77-2111 KCA 5.3.2/019 

74 Multigeneration reproductive 
toxicity 

Rat None 1988 Not provided KCA 5.6.1-012 

75 One-generation reproductive 
toxicity 

Rat None 1988 Not provided KCA 5.6.1-011 

76 Repeated dose 90 days Rat OECD 408 1990 -900914 KCA 5.3.2/012 

77 Prenatal developmental toxicity Rabbit None 1979 -79-017 KCA 5.6.2-018 

78 Repeated dose 13 weeks Rats None, similar to OECD 408 1992 92-3135 (NIH publication) NIH publication 

79 Repeated dose 13 weeks Mouse None, similar to OECD 408 1992 92-3135 (NIH publication) NIH publication 

80 Repeated dose 5 weeks Rats None, published study 2016 None, published study KCA 5.6.1/023 

81 Other Steroidogenesis in vitro 
assay in murine Leydig cells 

Mouse in vitro None, published study 2012 None, published study KCA 5.6.1/024 
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Study ID 
Matrix 

Study type Species Study Guideline Year Study Reference (Report 
No.) 

KCA No. 

82 Other Steroidogenesis in vitro 
assay in swine granulosa cells 

Swine in vitro None, published study 2018 None, published study KCA 5.8.3/012 

83 In vitro method (general) (Sertoli 
cell permeability) 

Rat in vitro None, published study 2020 None, published study KCA 5.6.1/015 

84 ER Binding Assay Human in vitro None, published study 2017 None, published study KCA 5.8.3/014 

85 Other ER in vitro assay Human in vitro None, published study 2013 None, published study KCA 5.8.3/015 

86 In vitro method (general, 
immature sertoli cell line) 

Mouse in vitro None, published study 2018 None, published study KCA 5.8.3/013 

87 In vitro method (general) Mouse in vitro None, published study 2019 None, published study KCA 5.6.1/019 

88 Other Steroidogenesis in vitro 
assay  

Cow in vitro None, published study 2017 None, published study KCA 5.6.1/022 

89 In vitro estrogen (Estrogen 
Receptor Transactivation Assay 
with a variant of a human breast 
cancer (MCF7) cell line) 

Human in vitro None, published study 2016; Corrigendum 
2017 

None, published study KCA 5.8.3/016 (initial article) KCA 
5.8.3/017 (corrigendum, 2017) 

90 Aromatase Assay Human in vitro None, published study 2016 None, published study KCA 5.8.3/018 

91 Subacute oral in rodent  Rat None, published study 2018 None, published study KCA 5.6.1/020 

92 Pilot study for EOGRTS 
(description of study design) 

Rat None, published study (one 
generation, dose range-finder 
OECD 443) 

2018 None, published study KCA 5.6.1/021 

93 Pilot study for EOGRTS 
(description of ED-relevant 
parameters) 

Rat None, published study (one 
generation, dose range-finder 
OECD 443) 

2019 None, published study KCA 5.6.1/016 

94 Subchronic oral toxicity in rodents Mouse None, published study 2019 None, published study KCA 5.6.1/017 

95 Subacute oral in rodent  Mouse None, published study 2019 None, published study KCA 5.6.1/018 

96 Repeated dose 90 days rat OECD 408 1989 -891002 KCA 5.3.2/013 
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2.10.2.1 ED assessment for T-modality  

 

Have T-mediated parameters been sufficiently investigated? 

T-modality Sufficiently investigated 

T-mediated adversity  

(i.e. T-mediated parameters) 

Based on the requirements of the ECHA/EFSA ED Guidance, potential T-

mediated adversity of glyphosate has been sufficiently investigated since the T-

mediated parameters thyroid weight and/or histopathology were addressed in 

several repeated dose toxicity (RDT) studies in dog, mouse, rabbit, and rat 

including different life stages (study IDs 5-11, 22, 44, 45, 57 - 59, 62 and 1-21, 

26, 44, 45, 49, 52 - 59, 63, 67, 68, 70, 73, 74, 76, 93 for weight and 

histopathology, respectively). 

T-related activity  

(i.e. in vivo mechanistic data) 

T-mediated potential endocrine activity, i.e. thyroid hormone levels were not 

investigated in subchronic toxicity studies according to OECD test guidelines 

(TG) since those were conducted according to former OECD TG versions. 

However, thyroid hormone levels (i.e. TSH and T4) were addressed in the 

female and male pubertal assay (study IDs 44, 45), corresponding to subacute 

exposure periods of the animals as well as in a published pilot study for an 

EOGRTS (study ID 93). 

Overall conclusion on T-

modality 

Yes, according to the requirements of ECHA/EFSA ED Guidance T-mediated 

adversity as well as related activity is considered sufficiently investigated 

based on the available in vivo studies as described above. 

 

Note by RMS:  

No comments on the information included in the table above. It is noted that RMS concluded that the 

studies with IDs 54, 70, 74 were unacceptable. 

It is agreed that according to the EFSA/ECHA guidance, the T-modality has been sufficiently 

investigated. 

 

 

Lines of evidence for adverse effects and endocrine activity related to T-modality 

Lines of Evidence (LoE) for T-modality, EAS-modalities as well as for parameters “sensitive to, but 

not diagnostic of EATS”, target organ toxicity and general toxicity are included in the Excel file 

(Appendix E Table according to ECHA/EFSA ED Guidance).  

 

Note by RMS:  

RMS had included the table with lines of evidence for the T-modality below, and adjusted it where 

necessary. In the Appendix E document, RMS has checked and adjusted the information where 

necessary (in the tab ‘data’ and ‘data summary’).  

In the last two columns, the argumentations of the applicants are still included, followed by 

comments by the RMS. 

It is noted that the tables including results for endpoints ‘sensitive to but not diagnostic of’ and 

general toxicity are included below in an appendix. 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

Integrated lines of evidence for endocrine activity 

In silico 
mechanistic 

QSAR prediction 
T-modality 

n.a. n.a. n.a. n.a. No effect 
The molecular docking method 

(Endocrine Disruptome) indicates low 

probability of binding. The results 
(inconclusive and negative) from the two 

models available in the Danish QSAR 

database with regard to TPO are not 
reliable (out of applicability domain). 

Given the lack of other models the result 

should be considered with caution and 
thus as supporting information only. 

No indication for 
T-related 

endocrine 

activity of the 
test substance is 

deduced from 

available in silico 
models. 

 

RMS: agreed 

Based on the available 
in vivo mechanistic data 

and supporting in silico 

information, it is 
concluded that the a.s. 

glyphosate does not 

possess any T-related 
endocrine activity. 

 

RMS: agreed 

T 

In vivo 

mechanistic 

Hormone levels Rat (pubertal 

male) 

21 (PND 22 to PND 

42) 

Oral >1000 

mg/kg 

bw/day 

No effect on T4 or TSH levels Thyroid 

hormones were 

analysed in the 
male and female 

pubertal assay as 

well as in a 
published pilot 

study for an 

EOGRTS. No 
relevant changes 

on hormone 
levels were 

observed within 

the pubertal 
assays. In the 

pilot study an 

increase in TSH 

was observed in 

F1 males only 

sacrificed after 6 
weeks of 

exposure. Since 

no effect on TSH 
was observed 

after 13 weeks of 

exposure as well 
as in the pubertal 

assays, covering 

Rat (pubertal 

female) 

31 (PND 23 to PND 

53) 

Oral >1000 

mg/kg 

bw/day 

No effect on T4 or TSH  

  Rat  F0: from GD6 to end 
of lactation; 

Offspring up to PND 

73±2 and PND 
125±2 for the 6 and 

13 weeks cohorts 

Oral 1.75 mg/kg 
bw/day 

Increase TSH 
A statistically significant increase was 

observed in male offspring of the 6 

weeks exposure group only. No effect 
was observed after 13 weeks of exposure 

in males or in females. Moreover, 
histopathological changes in thyroid 

were observed neither in the 6 weeks nor 

in the 13 week exposure group. 
Moreover, the (male and female) 

pubertal assays, covering the same live 

stage as the 6 week period of the current 
study, did not show any increase in TSH 

or changes in thyroid weight and 

histopathology. In addition, no effects 
were observed in the FOB during the 

two-generation study (study ID 22). 

Based on the provided rationale as well 
as the results of the available repeated 

dose toxicity studies, no indication for 

thyroid disrupting effects is provided 
from this pilot study. 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

  Mouse Dams exposed 

during gestation; 
Offspring levels 

were collected on 

GD19, PND7, 
PND21 

Oral 5000 mg/L Increase 

The following serum biochemical 
indexes were determined: TG, T-CHO, 

low- and high-density lipoprotein 

cholesterol (LDL-C and HDL-C) 
aspartate transaminase (AST), alanine 

transaminase (ALT). Additionally,  TG, 

T-CHO, LDL-C and HDL-C content was 
measured in liver homogenate. The 

concentrations of lipids such as 

triglycerides (TGs), total cholesterol (T-
CHO), and low-density lipoprotein 

cholesterols (LDL-C) increased to a 

significant extent in both the serum and 
livers.  

Changes in HDL/LDL are considered T-

mediated only in combination with other 

thyroid endpoints. Since no indication 

for T-related adversity nor activity is 

provided by the available in vivo studies, 
the observed increase in some lipid 

markers in serum and liver is not 
considered related to an endorine MoA. 

the same life 

stage as the 6 
week period of 

the pilot study, 

the TSH increase 
is considered not 

biologically 

relevant (for 
more detail 

please refer to 

study ID 93). In 
conclusion, no 

indication for T-

related endocrine 
activity of the 

test substance is 

deduced from 

available in vivo 

mechanistic data 

in male and 
female rat. 

 
RMS: agreed 

 

Integrated lines of evidence for endocrine adversity 

EATS mediated 

parameter 

Thyroid weight Dog 90 days Oral >1000 

mg/kg 
bw/day 

No effect Thyroid weight 

and thyroid 
histopathology 

were examined in 

14 and 41 

studies, 

respectively; 

including 
subcabute, 

subchronic, and 

chronic exposure 
periods. A 

toxicologically 

relevant effect on 
either T-mediated 

parameter was 

not observed in 

any study 

considering four 

species (dog, 
mouse, rabbit, 

Based on the available 

in vivo data in four 
mammalian species 

after subacute, 

subchronic and chronic 

exposure to glyphosate, 

no T-mediated 

endocrine adversity was 
observed. Therefore, the 

ED criteria with regards 

to T-modality are not 
met. 

 

RMS: 

No treatment-related 

adverse effects on 

thyroid weight or 

histopathology were 

seen in either mouse, 

rat, rabbit or dog.  
No T-mediated 

T 

Dog 90 days Oral >10000 

ppm 

No effect 

Dog 90 days Oral >40000 
ppm 

No effect 

Dog 90 days Oral  2000 ppm Decrease 

Relative thyroid weight was reduced in 

females at 2000 and 10000 ppm. 
However, this effect showed no dose-

response and no histopathological 

changes were observed in thyroid in 
dogs of this study. Moreover, no effect 

on organ weight at similar or higher 

doses was observed in dog after 

subchronic (study IDs 6-7) and chronic 

exposure (study IDs 9-11). Therefore, 

the reduction in thyroid weight in the 
current study is considered not 

toxicologically relevant. 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

Dog 1-year Oral >500 mg/kg 

bw/day 

No effect rat) and different 

life stages in rat. 
Moreover, 

carcinogenicity 

in thyroid was 
not induced by 

the test substance 

in any study. 
In conclusion, 

glyphosate does 

not induce 
adversity based 

on T-mediated 

parameters 
investigated in 

the available in 

vivo studies. 

 

RMS: 

Thyroid weight 
was only affected 

in one 90-day 
dog study. 

However, no 

dose response 
was observed and 

no 

histopathological 
changes were 

found.  In none 

of the other 
studies in dog, 

rat, mouse or 

rabbit an effect 
on thyroid weight 

was found.  

adversity was observed 

following exposure to 
glyphosate.   Dog 1-year Oral >50000 

ppm 

No effect 

Dog 1-year Oral >30000 

ppm 

No effect 

Rat  10 weeks Oral >15000 pm No effect 

Rat  21 days (PND 22-42) Oral >1000 

mg/kg 

bw/day 

No effect 

Rat  31 days (PND 23-53) Oral >1000 

mg/kg 

bw/day 

No effect 

 Dog 6 months Oral >300 mg/kg 
bw/day 

No effect 

 Dog 1-year Oral >500 mg/kg 

bw/day 

No effect 

 Dog 1-year Oral >1000 
mg/kg 

bw/day 

No effect 

 Rabbit 21 days Dermal >5000 
mg/kg 

bw/day 

No effect 

Thyroid 

(histopathology) 

Rat 90 days Oral >20000 

ppm 

No effect Thyroid weight 

and thyroid 
histopathology 

were examined in 

14 and 41 

studies, 

respectively; 

including 

Rat 90 days Oral >50000 

ppm 

No effect 

Rat 90 days Oral >30000 

ppm 

No effect 

Mouse 90 days Oral >50000 

ppm 

No effect 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

Dog 90 days Oral >1000 

mg/kg 
bw/day 

No effect subcabute, 

subchronic, and 
chronic exposure 

periods. A 

toxicologically 
relevant effect on 

either T-mediated 

parameter was 
not observed in 

any study 

considering four 
species (dog, 

mouse, rabbit, 

rat) and different 
life stages in rat. 

Moreover, 

carcinogenicity 

in thyroid was 

not induced by 

the test substance 
in any study. 

In conclusion, 
glyphosate does 

not induce 

adversity based 
on T-mediated 

parameters 

investigated in 
the available in 

vivo studies. 

 
RMS: 

It is noted that 

RMS removed 
the results from 

three studies (IDs 

54, 70, 74), as 
RMS considered 

these studies to 

be unacceptable. 
No treatment-

related effects on 

thyroid 
histopathology 

were found in 

Dog 90 days Oral >10000 

ppm 

No effect 

Dog 90 days Oral >40000 

ppm 

No effect 

Dog 90 days Oral >50000 

ppm 

No effect 

Dog  1-year Oral >500 mg/kg 
bw/day 

No effect 

Dog  1-year Oral >50000 

ppm 

No effect 

Dog  1-year Oral >30000 
ppm 

No effect 

Dog  1-year Oral >20000 

ppm 

No effect 

Rat 2 years Oral >10000 
ppm 

No effect 

Rat 2 years Oral >30000 

ppm 

No effect 

Rat 2 years Oral >20000 
ppm 

No effect 

Rat 2 years Oral >1000 

mg/kg 
bw/day 

No effect 

Rat 2 years Oral >20000 

ppm 

No effect 

Rat 2 years Oral >15000 
ppm 

No effect 

Mouse 18 months Oral >10000 

ppm 

No effect 

Mouse 18 months Oral >5000 ppm No effect 

Mouse 18 months Oral >40000 

ppm 

No effect 

Rat 10 days prior to 

mating, continue 
until termination 

Oral >10000 

ppm 

No effect 

Rat  21 days (PND 22-42) Oral >1000 

mg/kg 

bw/day 

No effect 

Rat 31 days (PND 23-53) Oral >1000 

mg/kg 

bw/day 

No effect 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

Rat 28 days Oral >20000 

ppm 

No effect studies in the 

mouse, rat, rabbit 
or dog. Rat 90 days Oral >1000 

mg/kg 

bw/day 

No effect 

Rat 90 days Oral >20000 

ppm 

No effect 

Rat 90 days Oral >20000 

ppm 

No effect 

Rat 90 days Oral >20000 
ppm 

No effect 

Mouse 90 days Oral >4500 

mg/kg 
bw/day 

No effect 

Dog 6 months Oral >300 mg/kg 

bw/day 

No effect 

Dog 1 year Oral >500 mg/kg 

bw/day 

No effect 

Dog  1 year Oral >1000 

mg/kg 

bw/day 

No effect 

Rabbit 28 days Dermal >2000 

mg/kg 

bw/day 

No effect 

Mouse 2 years Oral >1000 

mg/kg 

bw/day 

No effect 

Mouse 2 years Oral >30000 
ppm 

No effect 

Rat Life time, all 3 

generations 

Oral >30 mg/kg 

bw/day 

No effect 

Rat 21 days (PN 0-21, 
exposure though 

milk) 

Oral >30 mg/kg 
bw/day 

No effect 

Mouse 90 days Oral >50000 
ppm 

No effect 

Rat F0 (M 20; F20); F1 

(M 20; F 27); F2 (M 

20; F 27) 

Oral >3000 ppm No effect 

Rat 90-92 days Oral >7500 ppm No effect 
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Grouping Line(s) of 

evidence 

Species Exposure weeks  Route of 

exposure 

Effect dose 

 

Observed effects (positive and 

negative) 

Assessment of 

each line of 

evidence 

Assessment of the 

integrated line of 

evidence 

Modality 

Rat  F0: from GD6 to end 

of lactation; 
Offspring up to PND 

73±2 and PND 

125±2 for the 6 and 
13 weeks cohorts 

Oral >1.75 

mg/kg 
bw/day 

No effect 

Rat 90 days Oral >7500 ppm No effect   

Evidence of 

general toxicity 

see tables below 

(appendix) 

 See table below (appendix)   
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Initial analysis of the evidence and identification of relevant scenario for the ED assessment of 

T-modality 

Table 5: Selection of relevant scenario 

Adversity based on 

T-mediated 

parameters 

Positive 

mechanistic 

OECD CF 

level 2/3 Test 

Scenario Next step of the assessment Scenario selected 

No (sufficiently 

investigated) 

Yes/No 1a Conclude: ED criteria not met 

because there is not “T-

mediated” adversity 

X 

Yes (sufficiently 

investigated) 

Yes/No 1b Perform MoA analysis  

No (not 

sufficiently 

investigated) 

Yes 2a (i) Perform MoA analysis 

(additional information may be 

needed for the analysis) 

 

No (not 

sufficiently 

investigated) 

No (sufficiently 

investigated) 

2a (ii) Conclude: ED criteria not met 

because no T-mediated 

endocrine activity observed 

 

No (not 

sufficiently 

investigated) 

No (not 

sufficiently 

investigated) 

2a (iii) Generate missing level 2 and 3 

information. Alternatively, 

generate missing “EATS-

mediated” parameters. 

Depending on the outcome move 

to corresponding scenario 

 

Yes (not 

sufficiently 

investigated) 

Yes/No 2b Perform MoA analysis  

 

MoA analysis for T-modality 

Not applicable (according to scenario 1a in Table 5, selected based on the available data on 

glyphosate, a MoA analysis is not required). 

 

Note by RMS:  

Agreed that a Mode of Action analysis is not required.  

 

Conclusion of the assessment of T-modality 

Potential effects of glyphosate on the HPT axis were addressed in several repeat dose toxicity studies 

of subacute to chronic exposure also considering different life stages in rat (level 4 and 5 studies of 

the OECD conceptual framework) where thyroid weight and histopathology were analysed. 

Moreover, a male and female pubertal assay (level 4 studies of the OECD conceptual framework), 

where hormone levels (T4, TSH) in addition to thyroid weight and histology were investigated, were 

performed. Data from in vitro assays regarding potential T-related endocrine activity are not available 

but in silico investigations were performed. 

The general profile of effects for thyroid-active compounds include decreased T4, increased TSH, 

increased thyroid weight and/or altered thyroid histopathology (follicular cell hypertrophy/hyperplasia 

with decreased amounts of colloid). Within the repeated dose toxicity studies, relevant and consistent 

effects on thyroid weights (14 studies) and thyroid histopathology (43 studies) were not observed in 

four mammalian species (dog, mouse, rabbit, rat). Moreover, there were no treatment-related effects 

on thyroid hormone levels (T4 and TSH) in a published pilot study for an EOGRTS and the female 

pubertal assay as well as in the male pubertal assay in the absence of overt toxicity. Furthermore, no 
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indication for thyroid receptor binding is deduced from in silico modelling. Therefore, it is concluded 

that glyphosate does not perturb or adversely influence the thyroid pathways in mammalian species. 

This conclusion is in line with the current Peer review of the pesticide risk assessment of the potential 

endocrine disrupting properties of glyphosate (EFSA Journal 2017;15(9):4979) as well as with the 

conclusion from EPA’s WoE of the Endocrine Screening Program (EDSP) Tier l assays (US EPA, 

2015 “EDSP Weight of Evidence Conclusions on the Tier 1 Screening Assays for the List 1 

Chemicals”). 

Based on the requirements of the ECHA/EFSA ED Guidance, potential T-mediated adversity is sufficiently 

investigated, if the thyroid parameters foreseen to be investigated in the following studies have been measured 

and the results included in the dossier: OECD TG 407, 408, 409, 416, and 451-3. 

T-mediated parameters, i.e. thyroid weight and/or histopathology, were addressed in several repeated dose 

toxicity studies conducted with glyphosate in dog, mouse, rabbit, and rat including different life stages (study 

IDs 5-11, 22, 44, 45, 57 - 59, 62 and 1-21, 26, 44, 45, 49, 52 - 59, 63, 67, 68, 70, 73, 74, 76, 93 for weight and 

histopathology, respectively). T-mediated potential endocrine activity, i.e. thyroid hormone levels were not 

investigated in the available OECD TG studies since those were conducted according to former OECD TG 

versions. However, thyroid hormone levels (i.e. TSH and T4) were addressed in the female and male pubertal 

assay (study IDs 44, 45), corresponding to subacute exposure periods of the animals as well as in a published 

pilot study for an EOGRTS (study ID 93), where immature rats were exposed through pubertal development 

(subacute exposure period) and in adulthood (study ID 93 only). Since thyroid weights and histopathology were 

investigated in several RDT studies and no T-mediated adversity was observed, the dataset on potential T-

mediated adversity is considered sufficient based on the requirements of ECHA/EFSA ED Guidance. 

According to the ED criteria laid down in Regulation (EU) 2018/605, endocrine mediated adversity as 

well as activity and the biological link between those two must be apparent to identify a substance as 

an endocrine disruptor. Since glyphosate does not induce T-mediated adversity, which is considered 

sufficiently investigated according to ECHA/EFSA ED Guidance and no indication for T-related 

endocrine activity was observed in in silico and in vivo, it is concluded that the ED criteria with regard 

to T-modality in mammalian species are not fulfilled for glyphosate (Scenario 1a, Table 5).  

 

Assessment and conclusion by RMS:  

It is agreed with overall conclusion of the applicant regarding the T-modality. RMS considers the T-modality to 

be sufficiently investigated and no adversity was observed.  

Based on the available data on glyphosate, the ED criteria for the T-modality are not met.  

 

2.10.2.2 ED assessment for EAS-modalities  
 

Have EAS-mediated parameters been sufficiently investigated? 
 

EAS-modalities Sufficiently investigated 

EAS-mediated 

adversity  

(i.e. EAS-

mediated 

parameters) 

Parameters for EAS-mediated adversity were investigated in repeated dose toxicity studies 

including six two-generation (study IDs 22 - 27), four one-generation (study IDs 69, 75, 93, 

94) and two three-generation (study IDs 70, 74) reproductive toxicity studies. One two-

Generation study (study ID 22) was performed according to the current version of OECD 

TG 416 (2001) investigating all relevant EAS-mediated parameters as referenced in the 

ECHA/EFSA ED Guidance (Table 14). A second two-Generation study (study ID 23) was 

performed similar to the current version of OECD TG 416 (2001) except for the following 

parameters: anogenital distance (not assessed since sex ratio and sexual maturation was not 

affected), pre-implantation loss, specific pup development parameters (investigations 

restricted to body weight, vaginal opening and preputial separation; no FOB). 

Therefore, EAS-mediated adversity of glyphosate is considered sufficiently investigated 

according to ECHA/EFSA ED Guidance. 
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EAS-modalities Sufficiently investigated 

EAS-related  

(i.e. in vivo and in 

vitro mechanistic 

data) 

 

E:  

Potential E-related endocrine activity was addressed with the Uterotrophic Assay (study ID 

42) which is the required study type for sufficient investigation of E-related endocrine 

activity according to the ECHA/EFSA ED Guidance (chapter 3.4.2). In addition, two in 

vitro assays (study ID 37: OPPTS 890.1250 (2009), study ID 38: OECD TG 455) were 

performed. Thus, E-related endocrine activity is sufficiently investigated for glyphosate. 

 

A:  

Potential A-related endocrine activity was addressed with the Hershberger Assay (study ID 

43) which is the required study type to sufficiently investigate A-related endocrine activity 

according to the ECHA/EFSA ED Guidance (chapter 3.4.2). In addition, an AR Binding 

assay (study ID 39: OPPTS 890.1150 (2009)) was performed in vitro. Thus, A-related 

endocrine activity is sufficiently investigated for glyphosate. 

 

S:  

Potential S-related endocrine activity was addressed with the Aromatase Assay (study ID 

40: OPPTS 890.1200) and the H295R Steroidogenesis Assay (study ID 41: OECD TG 456) 

which are the required study types for sufficient investigation of S-related endocrine 

activity according to the ECHA/EFSA ED Guidance (chapter 3.4.3). Additionally, results 

for E- and A-modality, which are considered sufficiently investigated, are considered. 

Thus, S-related endocrine activity is sufficiently investigated for glyphosate. 

Overall 

conclusion on 

EAS-modalities 

Yes, EAS-mediated adversity as well as EAS-related activity is considered sufficiently 

investigated based on the available in vitro and in vivo studies as described above. 

 

Note by RMS:  

Regarding the reproductive toxicity studies mentioned in the table above:  

Indeed there is one 2-generation study available which was conducted in full compliance with the 

2001 version of OECD guideline 416 (study ID 22). It is noted that RMS concluded that the 

multigeneration studies with IDs 70, 74 and 75 were unacceptable. 

Regarding the E-modality, indeed an Uterotrophic assay is available, and in addition two in vitro 

studies. RMS does note however, that the in vitro study regarding estrogen receptor transcriptional 

activation (study ID 38) was considered unacceptable.  

RMS has no comments regarding the studies indicated in the table above for the A- and S-modalities. 

 

 

Lines of evidence for adverse effects and endocrine activity related to EAS-modalities 

Lines of Evidence (LoE) for T-modality, EAS-modalities as well as for parameters “sensitive to, but 

not diagnostic of EATS”, target organ toxicity and general toxicity are included in the attached excel 

file (Appendix E Table according to ECHA/EFSA ED Guidance). Please refer to chapter 2.1.2. 

 

Note by RMS:  

RMS has included the table with lines of evidence for the EAS-modality below, and adjusted it where 
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necessary. In the Appendix E document, RMS has checked and adjusted the information where 

necessary (in the tab ‘data’ and ‘data summary’).  

In the last two columns, the argumentations of the applicants are still included, followed by 

comments by the RMS.  

It is noted that three additional studies from public literature are available, which were submitted at a 

later time point. These studies (B.6.8.3.17, B.6.8.3.18, B.6.8.3.19) were not included in appendix E 

by the applicant. The applicant is requested to add these studies to appendix E. 

In the study described in B.6.8.3.17, the effect of glyphosate was investigated in an in vivo study with 

C57BL/6 J female mice (PND 42). Body weight, cyclicity, follicle number, circulating ovarian 

steroid hormone levels and ovarian intracellular signaling parameters (representative for 

folliculogenesis and steroidogenesis) were tested in all animals during and after the dosing period. No 

difference between the treated and control animals were seen for any parameter following the 5 or 10 

week exposure period. RMS concluded this study to be reliable with restrictions. 

In the study described in section B.6.8.3.18, glyphosate and the positive control E2 induced Ishikawa 

endometrial cancer cell migration and invasion, as well as the downregulation of E-cadherin mRNA 

expression. Since these observations were reversed by the addition of fulvestrant, the results indicate 

that these processes are estrogen receptor-dependent. The results also indicate that glyphosate and E2 

caused epithelial-mesenchymal-transition-related changes, being an indicator for initiation of 

metastasis. RMS concluded this study to be reliable. 

In the study described in section B.6.8.3.19, the effects of glyphosate on testosterone secretion and 

the role of endoplasmic reticulum stress in the process were investigated in TM3 cells in vitro. 

Results showed that exposure to glyphosate at concentrations below 200 mg/L had no effect on cell 

viability, while glyphosate at concentrations above 0.5 mg/L could inhibit the testosterone secretion 

in TM3 cells. Treatment of TM3 cells with glyphosate at 5 mg/L not only reduced the protein levels 

of testosterone synthase StAR and CYP17A1 but also inhibited testosterone secretion. RMS 

concluded this study to be reliable with restrictions. 

The results from these two in vitro studies do not match the results found in in vivo studies. The in 

vivo study described in B.6.8.3.17 was negative and supports the overall conclusions (see 2.2.5 

below). 

It is noted that the tables including results for endpoints ‘sensitive to but not diagnostic of’ and 

general toxicity are included below in an appendix.  
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A review of the mammalian guideline studies as well as studies available from scientific literature conducted 

with glyphosate revealed no carcinogenicity or any other EAS-mediated adverse effects from a diverse set of 

biological markers (e.g. organ weights, growth parameters, sexual maturation, reproductive indices, 

histopathology of estrogen- and androgen-sensitive organs and those important for steroidogenesis) in four 

species (dog, mouse, rabbit, rat). 

Moreover, under the EDSP Program, the male and female pubertal assays were conducted to investigate a 

potential endocrine effect of glyphosate.  

The female pubertal assay is relatively sensitive to alterations in estrogen function. During validation, the female 

pubertal assay was shown to detect numerous estrogenic compounds. The profile of effects for estrogen agonists 

included early vaginal opening, reduced body weight at vaginal opening, early first oestrus, decreased ovarian 

weight, increased uterine weight and altered ovarian/uterine histology. In the female pubertal assay, glyphosate 

had no effect on age or body weight at vaginal opening, pituitary, ovarian and uterine (wet or blotted) weights 

and uterine and ovarian histopathology. Mean age at first oestrus and mean oestrus cycle length were unaffected 

by glyphosate.  

Experience with the male pubertal assay demonstrated that it is relatively sensitive to changes in androgen 

status. During validation, the male pubertal assay was shown to detect numerous estrogenic compounds. The 

general profile of effects for androgen antagonists included delayed preputial separation, decreased organ 

weights (i.e., prostate, seminal vesicle, levator ani-bulbocavernosus and epididymides), altered serum 

testosterone levels and altered testicular and epididymal histology. Mean dorsolateral prostate weight was 

significantly reduced with glyphosate at mid-dose group, 300 mg/kg bw/day, compared to control. However, 

this change was not noted at the high or low dose groups, so in the absence of a dose-response and coupled with 

none of the other reproductive organ weights were altered, this isolated finding is not considered to be 

endocrine-mediated. Taken together, the results from the pubertal assay with glyphosate does not fit the profile 

of an androgenic or anti-androgenic compound. 

 

Potential EAS-related activity was investigated in vivo in the Uterotrophic and Hershberger Assay, which were 

both inactive. Glyphosate did neither induce uterine weight increases in the Uterotrophic assay nor induce 

significant increases in weights of two accessory sex tissues in the androgenic portion or significant decreases in 

the weights of two accessory sex tissues in the anti-androgenic portion of the Hershberger Assay. Furthermore, 

in vivo hormone levels were investigated in published studies and no relevant effects were observed. Therefore, 

EAS-related endocrine activity, including 5-alpha-reductase is not supported for glyphosate. 

 

In conclusion, glyphosate does not induce EAS-mediated adversity and no EAS-related endocrine 

activity was observed in silico, in vitro, and in vivo.  

 

Assessment and conclusion by RMS:  

It is agreed with that glyphosate does not induce EAS-mediated adversity or EAS-mediated endocrine activity.  

 

 

Initial analysis of the evidence and identification of relevant scenario for the ED assessment of 

EAS-modalities 

Table 8: Selection of relevant scenario 

Adversity based on 

EAS-mediated 

parameters 

Positive 

mechanistic 

OECD CF level 

2/3 Test 

Scenario Next step of the assessment Scenario selected 

No (sufficiently 

investigated) 

Yes/No 1a Conclude: ED criteria not met 

because there is not “EAS-

mediated” adversity 

X 

Yes (sufficiently 

investigated) 

Yes/No 1b Perform MoA analysis  
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Adversity based on 

EAS-mediated 

parameters 

Positive 

mechanistic 

OECD CF level 

2/3 Test 

Scenario Next step of the assessment Scenario selected 

No (not sufficiently 

investigated) 

Yes 2a (i) Perform MoA analysis (additional 

information may be needed for the 

analysis) 

 

No (not sufficiently 

investigated) 

No (sufficiently 

investigated) 

2a (ii) Conclude: ED criteria not met 

because no EAS-mediated 

endocrine activity observed 

 

No (not sufficiently 

investigated) 

No (not 

sufficiently 

investigated) 

2a (iii) Generate missing level 2 and 3 

information. Alternatively, 

generate missing “EATS-

mediated” parameters. Depending 

on the outcome move to 

corresponding scenario 

 

Yes (not 

sufficiently 

investigated) 

Yes/No 2b Perform MoA analysis  

 

MoA analysis for EAS-modalities 

Not applicable (according to scenario 1a in Table 8, selected based on the available data on 

glyphosate, a MoA analysis is not required). 

Assessment and conclusion by RMS:  

It is agreed that a mode of action analysis is not required.  

 

Conclusion of the assessment of EAS-modalities 

Potential effects of glyphosate on the HPG axis were addressed in several repeated dose toxicity 

studies of subacute to chronic exposure also considering different life stages (level 4 and 5 studies of 

the OECD conceptual framework) where EAS-mediated parameters as well as “parameters sensitive 

to, but not diagnostic of EATS” “, and “in vivo mechanistic parameters” were analysed.  

A review of the mammalian guideline studies as well as studies available in scientific literature in four 

species (dog, mouse, rabbit, rat), conducted with glyphosate for different exposure periods, including 

different life stages (in rat), did not show carcinogenicity or any other EAS-mediated adverse effects. 

Since a two-generation study, conducted according to the most recent OECD TG 416 (OECD, 2001), 

is also available, potential EAS-mediated adversity is considered sufficiently investigated based on 

the ECHA/EFSA ED Guidance. 

For sufficient investigation of EAS-related activity, the ECHA/EFSA Guidance proposes the 

Uterotrophic and Hershberger Assay. Both assays have been conducted with glyphosate and shown 

negative results. Moreover, the available in vitro assays and in silico models do not provide any 

indication for EAS-related endocrine activity. Thus, EAS-related activity for glyphosate is not 

observed considering a sufficient dataset as requested by the ECHA/EFSA ED Guidance. 

 

In conclusion, glyphosate does not induce EAS-mediated adversity and no EAS-related endocrine 

activity was observed in silico, in vitro, and in vivo. This conclusion is in concordance with the 

current Peer review of the pesticide risk assessment of the potential endocrine disrupting properties of 

glyphosate (EFSA Journal 2017;15(9):4979) as well as with the conclusion of EPA on the Endocrine 

Screening Program (EDSP) Tier l (US EPA, 2015). 
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According to the ED criteria laid down in Regulation (EU) 2018/605, endocrine mediated adversity as 

well as activity and the biological link between those two must be apparent to identify a substance as 

an endocrine disruptor. Since glyphosate does neither induce EAS-mediated adversity in vivo nor 

EAS-related endocrine activity in silico, in vitro, and in vivo, it is concluded that the ED criteria with 

regard to EAS-modalities in mammalian species are not fulfilled for glyphosate (Scenario 1a, Table 

8). 

Assessment and conclusion by RMS:  

It is agreed with overall conclusion of the applicant regarding the EAS-modalities. RMS considers the EAS-

modalities to be sufficiently investigated and no adversity was observed. Additional in silico and in vitro data 

do not indicate EAS-mediated endocrine activity.  

Based on the available data on glyphosate, the ED criteria for the EAS-modality are not met.  

 

2.10.2.3 Overall conclusion on the ED assessment for humans 

 

Potential effects of glyphosate on the HPT and HPG axis were addressed in several repeated dose 

toxicity studies of subacute to chronic exposure also considering different life stages (level 4 and 5 

studies of the OECD conceptual framework) where EATS-mediated parameters, “parameters sensitive 

to, but not diagnostic of EATS”, and “in vivo mechanistic parameters” were analysed. In addition, in 

vitro and in silico information are available and were considered for the ED assessment of glyphosate. 

The general profile of effects for thyroid-active compounds include decreased T4, increased TSH, 

increased thyroid weight and/or altered thyroid histopathology (follicular cell hypertrophy/hyperplasia 

with decreased amounts of colloid). Within the repeated dose toxicity studies, relevant and consistent 

effects on thyroid weights and thyroid histopathology were not observed in four mammalian species 

(dog, mouse, rabbit, and rat). Moreover, there were no treatment-related effects on thyroid hormones 

(T4 and TSH) in the male pubertal assay in the absence of overt toxicity and no effects on thyroid 

hormones were observed in the female pubertal assay. In a published pilot study for an EOGRTS 

(study ID 93) an increase in TSH was observed in F1 males only sacrificed after 6 weeks of exposure 

post weaning. Since no effect on TSH was observed after 13 weeks of post-weaning exposure as well 

as in the pubertal assays, covering the same life stage as the 6 week period of the pilot study, the 

observed TSH increase is considered not biologically relevant. In addition, no indication for thyroid 

receptor binding is deduced from in silico modelling.  

With regard to EAS modalities, a review of the available mammalian guideline studies as well as 

studies published in scientific literature in four species (dog, mouse, rabbit, rat), conducted with 

glyphosate over different exposure periods including different life stages (multi-generation studies in 

rat), did not show carcinogenicity or any other EAS-mediated adverse effects.  

In addition, EAS-related activity was investigated in vivo in the Uterotrophic and Hershberger Assay 

showing negative results and the available in vitro OECD TG studies and in silico models do not 

provide any indication for EAS-related endocrine activity.  

Thus, EAS-related activity for glyphosate is not observed, considering a sufficient dataset as 

requested by the ECHA/EFSA ED Guidance. 

 

In conclusion, glyphosate does not induce EATS-mediated adversity and no EATS-related endocrine 

activity was observed in silico, in vitro, and in vivo. This conclusion is in concordance with the 

current Peer review of the pesticide risk assessment of the potential endocrine disrupting properties of 

glyphosate (EFSA Journal 2017;15(9):4979) as well as with the conclusion of EPA on the Endocrine 

Screening Program (EDSP) Tier l (US EPA, 2015). 

According to the ED criteria laid down in Regulation (EU) 2018/605, endocrine mediated adversity as 

well as activity and the biological link between those two must be apparent to identify a substance as 
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an endocrine disruptor. Since glyphosate does not induce EATS-mediated adversity, which is 

considered sufficiently investigated according to ECHA/EFSA ED Guidance, and EATS-related 

endocrine activity was not observed in silico, in vitro, and in vivo, it is concluded that the ED criteria 

with regard to EATS-modalities in mammalian species are not met for glyphosate. 

 

Assessment and conclusion by RMS:  

It is agreed with overall conclusion of the applicant regarding the EATS-modalities.  

Based on the available data on glyphosate, the ED criteria are not met.   

 

 

2.10.3 ED assessment for non-target organisms 
Refer to overall Volume 1. 

 

 

2.10.4 Overall conclusion on the ED assessment  
Refer to overall Volume 1. 

 

 

 

 




















































































































































































































































































































































































































































































































































































































































