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that the acutely toxic effects may be caused by the || surfactant alone, too, and that
toxicity may be even enhanced when complete Roundup formulations were tested.

Furthermore, according to the information available to the Rapporteur, the cases of severe or
even fatal intoxication were related to the ingestion of glyphosate products containing
B surfactant. Sawada and Nagai (1987, Z35531) reported two cases of human
poisonings with surfactants causing clinical signs resembling very much those observed after
ingestion of large amounts of Roundup.

A possible potentiation of toxicity of glyphosate IPA salt and POEA in animals was reported
by I (1991, Z80636) who tested the acute oral toxicity of Roundup
formulations in rats. Using the intratracheal route of administration being of clinical relevance
in cases of aspiration, the same authors observed a marked toxic effect of Roundup and of
POEA alone to the lungs but this was much less pronounced with Polysorbate-80, i.e. another
non-ionic surfactant.

Mucosal irritation in the respiratory tract caused by |l surfactant may be also
behind the much lower threshold level for adverse effects of a Roundup formulation as
compared to glyphosate a.i. upon subacute inhalative exposure (see section B.5.3.3.2 in the
monograph, also reported by WHO/IPCS in 1994, TOX9500301).

A statement of the notifier Monsanto was submitted to the Rapporteur in October, 1998. In
this paper, it is suggested that the toxic and cytotoxic effects of polyoxyethylenamine (POEA)
were responsible for the observed adverse effects on health and environment. Since it is an
important objective to use environmentally safe and less toxic products, the polyoxyethylen

surfactants were replaced at least in some Monsanto products by others. The
company stated that this decision was mainly based on the eye irritation potential and the
aquatic toxicity related to the formerly used substances. Accordingly, in the formulations for
which toxicological data have been submitted as part of the joint dossier of Monsanto and
Cheminova, surfactants of this type are not contained any more. Indeed, cytotoxicity of other
surfactants, e.g. Dodigen 4022, and their potential to cause acutely toxic or irritating effects
are much lower as compared to POEA.

Thus, it can be expected that the replacement of toxic and irritating surfactants like POEA by
other and less critical substances may reduce the risk of death or severe health effects
following intentional or accidental ingestion of glyphosate products as well as the severity of
eye or respiratory tract irritation.

Recently, the notifier Monsanto provided a new assessment explaining that POEA is a group
of chemicals not all capable of causing adverse effects. It is suggested that only particular
substances belonging to this group might be responsible for the toxic effects described in this
addendum. However, since this is clearly relevant for assessment of formulations but not for
health evaluation of the active ingredient, this item hould be considered on a Member state
level.

B.6.4.8 Published data (released since 2000)

B.6.4.8.1 Introduction
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heritable/somatic mutations in humans (Williams et al., 2000, ASB2012-12053). This review
of subsequent glyphosate genotoxicity publications includes analysis of study methodology
and incorporation of all the findings into a weight of evidence for genotoxicity. Two
publications provided limited additional support for the conclusion that glyphosate and
glyphosate based formulations (GBFs) are not active in the gene mutation assay category) The
weight of evidence from in vitro and in vivo mammalian chromosome effects studies supports
the earlier conclusion that glyphosate and GBFs are predominantly negative for this end point
category. Exceptions are mostly for unusual test systems but there are also some unexplained
discordant positive results in mammalian systems. Several reports of positive results for the
SCE and comet DNA damage endpoints have been published for glyphosate and GBFs. The
data suggest that these DNA damage effects are likely due to cytotoxic effects rather than
DNA reactivity. This weight of evidence review concludes that there is no significant in vivo
genotoxicity and mutagenicity potential of glyphosate or GBFs that would be expected under
normal exposure scenarios.

B.6.4.8.2 General review and analysis considerations

able B.6.4-28
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Dose
Point Ames strains | Perzocyd 10 | 2 pg/plate | Negative ‘TAL535 not Chrusciels
‘mutation SL (toxic) used kaetal.,
formulation 2000,
(ASB2013-
9830)
‘Wing spot test | Drosophila | glyphosate | 10 mMin | Negative/ Negative or Kayaetal.,
(96%) larval stage | inconclusive | inconclusive in | 2000,
] crosses not (ASB2013-
sensitive to 9832)
‘recombination
events
| In Vitro Chromosome Effects—Mammalian Systems
Cytokinesis | Bovine Glyphosate | 560 uM Positive? PH,MA, SC, | Piesova,
block lymphocytes | formulation | 48 h -S9 TO 2004
‘micronucleus (62% (ASB2012-
glyphosate 12001)
‘Monsanto
source)
Cytokinesis | Bovine Glyphosate | 560 uM Positive? PH, SC, TO Piesova,
block lymphocytes | formulation | 48h-S9 | Negative 2005
‘micronucleus (62% 2h-89 Negative (ASB2012-
glyphosate | 2h +89 12000)
‘Monsanto
source)
‘Chromosome | Mouse spleen | herbazed 50 pm? Positive Concentrations | Amer et
aberration cells formulation used notclear. | al., 2006
PH, MA, SC, (ASB2012-
TO, RE 11539)
Chromosome | Bovine Glyphosate | 1.12mM | Negative Chromosome 1 | Holeckova,
aberration lymphocytes | formulation | (toxic) FISH analysis. | 2006
(62% (24h) PHIMAGRC) | (ASB2012-
glyphosate) SC, TO,RE 11847)
‘Monsanto
source
Chromosome | Bovine Glyphosate | 1.12mM | Negative PH,MA, SC, | Sivikova
aberration lymphocytes | formulation | (toxic) RE and
(62% (24 h) Dianovsky,
glyphosate) 2006
‘Monsanto (ASB2012-
'source 12029)
‘Chromosome | Human Glyphosate | 6 MM (not | Negative MA, IC,RE ‘Manas et
aberration lymphocytes | (96%) toxic) al., (2009
ASB2012-
11892)
Cytokinesis | Human Glyphosate | 580 pg/mL | Negative SC,RE ‘Mladinic et
block lymphocytes | (technicaly | (toxic) (-S9) al., 2009
‘micronucleus 96%) (est. 343 | Positive (ASB2012-
mM) (+S9) 11906)
Cytokinesis | Human Glyphosate | 580 pg/mL | Negative SC,RE ‘Miadinic et
block lymphocytes | (technical, | (toxic) (-S9) al., 2009
‘micronucleus 96%) (est. 3.43 | Positive (ASB2012-
mM) (+S9) 11907)
| In Vitro Chromosome Effects— Non Mammalian Systems
Chromosome | Onion root | Roundup 1% active | Negative TO, IC, RE Dimitrov et
aberration tip meristem | formulation | ingredient al., 2006
(Bulgaria) | (estimated (SB2012-
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‘End point Test System | Test Material | Maximum | Result Comment® Reference
Dose
4459 11607)
mM)
‘Micronucleus | Onion root ‘Roundup 1% active | Negative TO,RE Dimitrov et
tip meristem | formulation | ingredient al., 2006
(Bulgaria) (estimated (SB2012-
4459 11607)
mM)
| In Vivo Chromosome Effects—Mammalian Systems
Bone marrow | Mouse Glyphosate | 300 mg/kg | Negative DL, TO, SC, [ ]
erythrocyte ip. IM, RE [ ]
‘micronucleus 12000,
Perzocyd | Negative DL, TO, sC, (ASB2013-
10SL IM, RE 9830)
n
‘Bone marrow | Mouse ‘Roundup 69 | 2x200 ‘Negative TO, SC, IE, RE | I
erythrocyte formulation | mg/kg i.p. [ |
‘micronucleus I
[
[ ]
2000
(ASB2013-
11477)
‘Bone marrow | Mouse Roundup™ | 2 x200 ‘Negative TO,SC, IE,RE | NN
erythrocyte formulation | mg/kg i.p. 2002
‘micronucleus (Monsanto) (SB2012-
11834)
Bone marrow | Rabbit Roundup™ | 750 ppmin | Positive? DL, PC, TO, [ ]
‘Chromosome formulation | drinking SC,IC [
aberration ‘water 2005
(ASB2012-
11841)
Bone marrow | Mouse ‘Herbazed 50mg/kg | Negative TO, SC, RE [ ]
‘Chromosome formulation | ip. (13,5 I 2006
aberration (84% days) (ASB2012-
glyphosate) 11539)
100 mg/kg | Positive
oral (1,7,
14, and 21
days)
‘Spermatocyte | Mouse ‘Herbazed 50mg/kg | Negative TO, SC,RE [ ]
‘Chromosome formulation | ip. (13,5 Il 2006
aberration (84% days) (ASB2012-
glyphosate) 11539)
100 mg/kg | Positive
oral (1,7,
14, and 21
days)
‘Bone marrow | Mouse ‘Roundup 1080 mg/kg | Negative DL, TO, IC, [
‘Chromosome formulation | p.o. (1/2 RE Il 2006
aberration (Bulgaria) LD50) (ASB2012-
11607)
‘Bone marrow | Mouse ‘Analytical 2x200 Positive Erythrocytes [ ]
erythrocyte glyphosate ‘mg/kg i.p. scored? Il 2009
‘micronucleus (96%) (TOFSCHICHRE | (ASB2012-
11892)
| Bone marrow | Mouse | Roundup™ | 50 mg/kg | Positive DL, SCICRE [N
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Dose
glyphosate, 2006
‘Monsanto) (ASB2012-
12029)

Alkaline single | Hep-2cells | Glyphosate | 7.5 mM Positive MA,PH,RE | Manas et

cell gel (analytical, | (limited by al., 2009

electrophoresi 96%) toxicity) (ASB2012-

s (SCGE, 11892)

Alkaline Human Glyphosate | 580 pg/ml | Positive (- Miadinic et

SCGE lymphocytes | (technical, | (toxic) S9) al., 2009

96%) (est. 3.43 | Positive (ASB2012-
mM) [ (+S9) 11906)

SCGE Human Glyphosate 700 uM Positive Inconsitent and | Alvarez-
lymphocytes | (96%0) (according not clear dose Moya et
(compared to authors) dependent al., 2014
with Tilapia (ASB2014-
erythrocytes 6902)
and
Tradescantia
nuclei)

SCGE Human Glyphosate 200 mg/l Positive Higher activity | Koller et
buccal (95%) and of formulation | al., 2012
epithelial cells | Roundup than pure a. s. (ASB2014-

Ultra Max 7618)
| In Vitro DNA Damage Non-Mammalian Systems
SOs E. coli ‘Roundup 25 Positive Raipulis et
BIO ‘ug/sample al. 2009
formulation (ASB2012-
12008)

Alkaline ‘Tradescantia | Glyphosate( | 700 uM Positive PH, SC Alvarez-

SCGE flowersand | technical, ‘Moya et
nuclei 96%) al.,, 2011

(ASB2012-
11538)
| In Vivo DNA Damage Mammalian Systems

‘Spermatocytes | Mouse herbazed 200 mg/kg | Positive TO, SC,RE Amer et

and bone formulation | p.o. al., 2006

‘marrow (84% (ASB2012-

glyphosate) 11539)

SCGE Mouse Glyphosate 400 mg/kg | Glyphosate Manas et

blood cells, (96%) and bw/day and AMPA al., 2013

liver cells, AMPA Glyphosate | positive (ASB2014-

or 100 6909)
mg/kg
bw/day
AMPA
| In Vivo DNA Damage Non-Mammalian Systems

Erythrocyte | Crasseus ‘Roundup 15 ppm Positive TO, RE I

alkaline auratus formulation | glyphosate |

SCGE (goldfish) inwater (2, 2007

4and 6 (ASB2012-
days) 11587)

Erythrocyte | Prochilodus | Roundup™ | 10 mg/I (6, | Positive DL, TO, RE I

andgillcell | lineatus formulation | 12 and 24 I 2008

alkaline (tropical fish) | (75%of 96 h | h) in water (ASB2012-

| SCGE LCs) 11586)
| Erythrocyte | Caiman | Roundup® | 1750 Positive RE I
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End point Test System Test Material | Maximum Result Comment? Reference
Dose
alkaline eggs/hatchlin | Full Hg/egg B 2009
SCGE gs 1 (ASB2012-
formulation 12002)
Erythrocyte European eel | Roundup 166 pg/liter | Positive DL, SC,RE [
alkaline formulation I 2010
SCGE (ASB2012-
11836)
Erythrocyte Caiman Roundup® Sprayed 2x | Positive DL, RE [
alkaline eggs/hatchlin | Full with 100 | I 2009
SCGE gs Il of 3%/ha (ASB2012-
formulation 30 days 12002)
apart
SCGE European eel | Roundup 116 po/l positive No increased Guilherme
blood cells Ultra effect of etal, 2012
and glyphosate in (ASB2014-
Glyphosate 35.7 pg/l combination 7619)
and with POAE
POAE 18.6 pg/l
SCGE Fish Roundup 5 mg/I positive Inconsistent Moreno et
(Prochilidus) | Transorb and not clearly | al., 2014
and dose dependent | (ASB2014-
Glyphosate 2.4 mg/| 7522)

a

PH, no indication of pH or osmolality control;
DL, less than three dose levels used; PC, no concurrent positive control;
TO, no concurrent measurement of toxicity reported or toxicity not observed for highest dose level;

SC, independent coding of slides for scoring not indicated for visually scored slides;

MA, Mammalian metabolic activation system not used and short exposure not used;

IC, less than 200 cells scored per treatment or less than 100 metaphases scored per animal for chromosome

aberrations.;

IE, less than 2000 erythrocytes scored per animal;
RE, results not reported separately for replicate cultures or individual animals;.

Positive for small wing spots only in one cross. Negative or inconclusive for all spot categories for
three other crosses.

c

result judged negative.

Statistically significant increase in micronucleated PCE frequency only at mid dose level but overall

A new comprehensive review on genotoxicity studies of glyphosate and glyphosate-based
formulations was submitted by Kier and Kirkland (2013, ASB2014-9587). The authors
concluded that an overwhelming preponderance of negative results in well-conducted
bacterial reversion and in vivo mammalian micronucleus and chromosomal aberration assays
indicates that glyphosate and typical GBFs are not genotoxic in these core assays. Negative
results for in vitro gene mutation and a majority of negative results for chromosomal effect
assays in mammalian cells add to the weight of evidence that glyphosate is not typically
genotoxic for these endpoints in mammalian systems. Mixed results were observed for
micronucleus assays of GBFs in non-mammalian systems. Reports of positive results for
DNA damage endpoints indicate that glyphosate and GBFs tend to elicit DNA damage effects
at high or toxic dose levels, but the data suggest that this is due to cytotoxicity rather than
DNA interaction with GBF activity perhaps associated with the surfactants present in many
GBFs. Glyphosate and typical GBFs do not appear to present significant genotoxic risk under
normal conditions of human or environmental exposures.
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B.6.4.8.3 Structure Activity Analysis

B.6.4.8.4 (GeneMutation
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B.6.4.85.1 Invitro chromosome effects

ASB2012-12053).
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ASB2012-11906; (ladinicretal2009) ASB2012-11907). (Negative

ASB2012-12001; {Piesova,
2005, ASB2012-12000). This test material appears to be a manufacturing batch of the

one publication no statistically significant increases in binucleated cell micronucleus
frequency were observed with 24 hours of treatment (Piesova, 2004, ASB2012-12001). For

system (Riesova;i2005; ASB2012-12000).
dose response pattern was observed in which a statistically significant increase
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Dby weight isopropylamine salt of glyphosate from a Monsanto Belgium source,
2006, ASB2012-11847; SivikovarandiDianovsky;i2006;ASB2012-12029) gBothitherstudies
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positive results. These results reinforce the Williams et al. (2000, ASB2012-12053)


video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben


- 409 -
Glyphosate — Annex Error! Use the Home tab to apply Uberschrift 1 to the text that you want to appear here.: Error!
Use the Home tab to apply Uberschrift 1 to the text that you want to appear here. revised 29 January 2015

>
%)
us)
RO
(=)
[
R
H
N
S
o
)
>
%)
99)
R
o
H
N
[
N
o
S
S
N

ASB2012-11539)

L

ASB2012-11607).

ASB2012-12053).


video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben


-410 -
Glyphosate — Annex Error! Use the Home tab to apply Uberschrift 1 to the text that you want to appear here.: Error!
Use the Home tab to apply Uberschrift 1 to the text that you want to appear here. revised 29 January 2015

B.6.4.85.2 Invivo Chromosome Effects—Mammalian Systems
The Williams et al. (2000, ASB2012-12053) glyphosate toxicity review presented results
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2000j7ASB2013-
8929 and ASB2013-8931). The maximum dose level tested, 90 mg/kg i.p., was reported to be
70 of the i.p LDsy as determined experimentally by the authors. This study had several

2006, ASB2012-
11539). No statistically significant increases in aberrant cells were observed in bone marrow

(spermatocytes). The fact that positive results were not observed in an erythrocyte
(Williams et al., 2000, ASB2012-12053) provides direct evidence that extended glyphosate
was longer and up to much higher glyphosate exposures than those used for the -

(2006, ASB2012-11539) studies. Thus, it appears likely that these effects were due to some

B.6.4.8.5.3 Invivo Chromosome Effects—Non-Mammalian Systems

The Williams et al. (2000, ASB2012-12053) review reported a few in vivo plant assays for
chromosome  effects in non-mammalian systems. These included negative results for
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ASB2012-12002. Eggs were topically exposed in a laboratory setting to Roundup Full Il
GBF, and erythrocyte micronucleus formation was measured in hatchlings (SN

2009) ASB2012-12002).

@ly12000, ASB2013-9832)
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(HTZ080 cells) (Monroy et al., 2005, ASB2012-11910). These concentrations are close to the
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2009) ASB2012-11892).

ASB2012-11906). [Effects

ASB2012-11538)

ASB2012-12008).
of DNA damage in plants exposed to glyphosate are of
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2009) ASB2012-11906)

ASB2012-12053).

BN (2006) ASB2012-11539) feporten

2008) ASB2012-11586).

B 2007 ASB2012-11587)
time. This publication did not report toxicity measurements
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Exposed End point [Exposures Result Reference
| Population
Agricultural workers | Buccal cell Glyphosate Statistically L
‘micronucleus formulation use significant increase | 2009
reported along with | in MN (ASB2012-11570)
numerous other
Ppesticides
Fruit growers Lymphocyte Glyphosate use No effects ]
Alkaline SCGE; reportedin2/191 | attributable to 2003
Ames teston urine | day before captan | glyphosate (ASB2012-11878)
sprayingand 1/19 | formulation
on the day of exposure
Captan spraying.
Agricultural workers | Lymphocyte CB Glyphosate No statistically I 2003
'MN; buccal cell formulation use significantincreases | (ASB2012-11991)
‘micronucleus reported in 16% of | in CB MN or buccal
one of four cell micronucleus
Ppopulations studied | frequencies
(Hungary)
Individualsonor | Lymphocyte Glyphosate Statistically ]
near glyphosate alkaline SCGE formulation significant increases | 2007
spraying aerially sprayed | in damaged cells (ASB2012-11992)
within 3 km
(Greenhouse Farmers | Lymphocyte SCE | Glyphosate Statistically [
formulation use significant increases | 2001
reported in 99/102 | in SCE (ASB2012-12025)
\workers; numerous
other pesticides
used
[Farmers Lymphocyte CB Glyphosate Statistically I 2006
MN formulation use significantincrease | (ASB2012-12045)
reported in3/11 | in micronucleus
farmers frequency but not in
frequency of
binucleated cells
‘with micronuclei
| Environmental Studies
‘Meadow voles living | Blood cell alkaline | Glyphosate Some effects judged | |
on golf cousres SCGE; erythrocyte | formulation use possibly related to | [ 2004
‘micronucleus reported along with | Daconil® fungicide | (ASB2012-11871)
numerous other
pesticides
Fish from dams Erythrocyte Glyphosate Higher MN I 2011
(various species) ‘micronucleus formulation use frequencies than (ASB2012-12017)
reported in adjacent | normal or expected
lands along with | but no negative
other pesticides concurrent controls
used

.,2007) ASB2012-11543 .,[2004) ASB2012-11572;

2003) ASB2012-11878; JE.. 2003) ASB2012-11991; S . 2006) ASB2012-
12045).

In some studies, incidence of GBF use by the population studied was significant but high
incidence of use of other pesticides was also reported (U 2002, ASB2012-
11573; I 2001 ASB2012-12025) Eventhoughipositive effectswererobservediin
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(2009, ASB2012-11570)

I (2004) ASB2012-11528)

(N, 2004) ASB2012-11871)

ASB2012-12017).

After submission of the first draft of this RAR for public comment the following additional
studies have been included.

Koureas et al. (2014, ASB2014-9724) performed a study aimed at estimating the oxidative
damage to DNA in different subpopulations in Thessaly region (Greece) and investing its
correlation with exposure to pesticides and other potential risk factors. The study produced
findings that support the hypothesis that pesticide exposure is involved in the induction of
oxidative damage to DNA. A correlation was found in this study between exposure to
formulations containing neonicotinoids or glufosinate ammonium and oxidative damage to
DNA. However, no significant correlation was reported for glyphosate.
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Gentile et al. (2012, ASB2014-9482) submitted results of the micronucleus assay as a
biomarker of genotoxicity in the occupational exposure to agrochemicals in rural workers in
Argentina. The authors found significant differences in the frequency of micronuclei between
occupationally exposed (20 individuals) and unexposed (10 individuals) workers. However,
no conclusion on genotoxicity of glyphosate or other specific pesticides is possible on basis of
this study.

Da Silva et al. (2014, ASB2014-9358) performed a genotoxic assessment in tobacco farmers
at different crop times. The study sought to determine genotoxic effects in farmers
occupationally exposed to agrochemicals and nicotine. A significant increase of
micronucleated cells in the off-season group was observed. However, no conclusion on
genotoxicity of glyphosate or other specific pesticides is possible on basis of this study.
Benedetti et al. (2013, ASB2014-9279) studied genetic damage in soybeans workers exposed
to pesticides. The evaluation was performed with the comet and buccal micronucleus assays.
The results of both tests revealed DNA damage in soybean workers. No special pesticide can
be identified as cause of the observed effects.

B.6.4.8.8 DNA-Reactivity and carcinogenesis
As noted in the earlier review, *’P-postlabelling DNA adduct studies in mice did not indicate

TOX1999-318; Williamsietialyi2000, ASB2012-12053). Anothen
and Roundup GBF. This study also reported an increase in 8-

hydroxydeoxyguanosine (8-OHdG) residues in liver DNA from mice injected with glyphosate
but not GBF. Increased 8-OHdG was found in kidney DNA from mice injected with GBF
759299

ASB2012-12053).

'ﬂll
|

ASB2012-11845).
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‘numerous regulatory agencies and scientific organisations (Williams et al., 2000, ASB2012-
12053).

B.6.4.8.9 AMPABGNIPOEA

acids (polyethoxylated tallow amine, [NESEEEEE ethoxylate, POEA). Today a wide variety
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2007, ASB2009-9030). Effects on mammalian cells consistent with membrane disruption and

cconsequent cytotoxicity were observed for POEA (Benachour and Seralini, 2009, ASB2012-
11561).

B.6.4.8.10 Genotoxicity of glyphosate mixtures and photoactivation

Roustan et al. (2014, ASB2014-8086) assessed the photo-inducible cytogenetic toxicity of
glyphosate, aminomethyl phosphoric acid (AMPA), desethyl-atrazine (DEA), and their
various mixtures by the in vitro micronucleus assay on CHO-K1 cells. Results demonstrated
according to the authors that cytogenetic potential of pesticides greatly depends on their


video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Notiz
Reference in GTF: Fellows and O´Donovan

video
Hervorheben

video
Hervorheben

video
Hervorheben


-424 -
Glyphosate — Annex Error! Use the Home tab to apply Uberschrift 1 to the text that you want to appear here.: Error!
Use the Home tab to apply Uberschrift 1 to the text that you want to appear here. revised 29 January 2015

physico-chemical environment. The mixture made with the four pesticides exhibited the most
potent cytogenetic toxicity, which was 20-fold higher than those of the most active compound
AMPA, and 100-fold increased after light-irradation.

B.6.4.8.11 Genotoxicity Weight of Evidence

dose-response and relationship of effects to toxicity (Williams et al., 2000, ASB2012-12053).
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ASB2012-11586; (Vlanasieb

or SCE endpoint in the same publication (Cavalcante et al., 2008,
ali2009) ASB2012-11892Mladinicetialii2009) ASB2012-11906Sivikovarand:Dianovskys
2006, ASB2012-12029). These examples confirm the impression that the DNA damage
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ASB2009-4191; WHOIFAON2004) ASB2008-6266).
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759299
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ASB2012-11573
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ASB2012-11572
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ASB2012-11587

* Quoted from article

Klimisch evaluation

Reliability of study: Not Reliable

‘Comment: ‘Methodological and reporting deficiencies (e.g. test
substance source, no concurrent measurement of
toxicity reported, less than 2000 erythrocytes scored per
animal and results not reported separately for
replicates).

Relevance of study: Relevant  with restrictions (Due to reliability.
Discussion  confuses glyphosate with  glyphosate
formulated products.)

Klimisch code: 3

|Author(s) | Year  Study title

Guilherme, | 2010 | European eel (Anguilla Anguilla) genotoxic and pro-oxidant

S. responses following short-term exposure to Roundup® - a

Gaivao, I glyphosate-based herbicide.

Santos, Mutagenesis

M.A. Volume: 25

Pacheco, M. Number: 5

Pages: 523-530
ASB2012-11836
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Z73986, ASB2012-11860

ASB2012-11891



video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben

video
Hervorheben


-435 -
Glyphosate — Annex Error! Use the Home tab to apply Uberschrift 1 to the text that you want to appear here.: Error!
Use the Home tab to apply Uberschrift 1 to the text that you want to appear here. revised 29 January 2015

ASB2012-11892
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Klimisch evaluation

Reliability of study: Not reliable

‘Comment: Guideline deviations and reporting deficiencies. Several
parameters in the MNT not reported. Blind scoring
reported for the CA but not MNT. Exposure route used
in the MNT is not relevant for human exposure. (see
guideline deviations). No indication of pH or osmolality
control for the comet assay. Results not reported
separately for replicates.

Relevance of study: Not relevant (Due to guideline deviations and reporting
(deficiencies).

Klimisch code: 3

| Author(s) Study title

Mladinic, M. Evaluation of Genome Damage and Its Relation to Oxidative

Berend, S. Stress Induced by Glyphosate in Human Lymphocytes in

Vrdoljak, A.L. Vitro

Kopjar, N. Environmental and Molecular Mutagenesis

Radic, B. Volume: 50

Zeljezic, D. Number: 9

Pages: 800-807
ASB2012-11906
Abstract*
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ASB2012-11907
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Klimisch evaluation

Reliability of study: Not reliable

‘Comment: Non-GLP, non-guideline study in vitro. Positive and
negative control results almost indistinguishable for
MN assay without metabolic activation. ~ Negative
control NB and NBP results not reported.

Relevance of study: Not relevant (Proposed mechanism of genotoxicity (in
vitro) is not relevant to human exposure levels. Authors
express confidence that estimated maximum human
exposure levels correspond to acceptable safety levels
Dbased on evaluated in vitro endpoints, and that their
findings need to be verified in vivo.)

Klimisch code: 3

(Author(s) | Year | Studytitle

Paz-Y-Mino, C. | 2007 | Evaluation of DNA damage in an Ecuadorian population

Sanchez, M. E. exposed to glyphosate.

Arevalo, M. Genetics and Molecular Biology

Munoz, M. J. Volume: 30

Witte, T. Number: 2

De-La-Carrera, G. Pages: 456-460

0. ASB2012-11992

| Leone, P. E.

Abstract*

We analyzed the consequences of aerial spraying with glyphosate 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. The results showed a higher degree of

DNA damage in the exposed group (comet length = 35.5 mu m) compared to the control

group (comet length = 25.94 mu m). These results suggest that in the formulation used during

aerial spraying glyphosate had a genotoxic effect on the exposed individuals.

* Quoted from article

Klimisch evaluation

Reliability of study: Not reliable

‘Comment: ‘Documentation of Comet assay insufficient for
assessment.

Relevance of study: Not relevant (Glyphosate formulation was applied at
‘much higher dose rates than recommended for the
intended uses in the EU. In addition, the herbicide was
‘combined with the adjuvant (Cosmoflux 411F) that can
increase the biological action of the herbicide. This
adjuvant will not be used in the EU.)

Klimisch code: 3
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| Author(s) | Year | Study title
Poletta, G.L. | 2009 | Genotoxicity of the herbicide formulation Roundup®
Larriera, A. (glyphosate) in broad-snouted caiman (Caiman latirostris)
E.

Mutation Research
Mudry, M.D. ‘Volume: 672

Number: 2

Pages: 95-102

ASB2012-12002
Abstract*
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