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Diet/Food: | Certified RODENT CHOW | «d libitum
Water:  St. Louis public water, ad libitum

Housing for premating and gestation (day O through 13):
individual suspended stainless steel cages over paper bedding;
Housi during mating females were housed in the male’s cages
ousing:
8 Housing for gestation and lactation (from day 14 of gestation
through lactation): females housed in double wide cages with

solid bottoms and wood shavings for bedding
Environmental conditions: Temperature: 18 - 26°C

Humidity: 40 - 710%

12 hours light/dark cycle

Q
B: STUDY DESIGN AND METHODS Cix& o@\”\@

Animal assignment and treatment: \ % @
In a two- generation reproduction study groups of 3 )" rag]@ awlgy ats e FO generation
QO g 0 1399 0 666-711, 1983-

@ bw/@ f0r° ales (calculated from
FO and Fla adults)) glyphosate in the dlet Afé&r 11 at pairigg of animals within each
dose group was undertaken on a one male: fema&l@ asi a mgfy s ca%-@for 7 days, to produce the
Fla litters. If there was no evidence of matqg afte ays pula y plu vaginal smear), the female

was co-housed with a male having recorde copehgtory %lvny @ add@al 7 days, or until copulatory
evidence was found. For FO and F1 ;\-@ ationg esta da (0xas n the day on which copulatory
evidence was found and lactation da g\ of g@ps was completed.

At weaning of offspring from the €} ma r f 3(Nmales and 30 females offspring from

each dose group were selected orm Fl g%neratlo%g d u@'

ating procedure for Fla adults was

conducted in the same way exc catl to e ade sik \C ¢ matings. The remaining surviving F0
females and unselected off &e terr@lated ay, @ post partum. FO males were killed at
completion of mating @ T ffsp@g S ted the Fla generation were dosed for at

approximately 14 weeks and the@mated@» prﬁ@ce the&¥a and F2b litters (a second mating of the F1
generation was performed du redu d littet'sdzes ipypups from FO of the 30000 ppm dose group). At
weaning of the F2 litters all surviyigg adulfsvand @elr offspring were killed, whereas F1 males were
sacrificed after completion of mat@%has@@ KQ

Diet preparation and analyses § @

Approximately each week (except m@le wedk when diets were prepared twice the same week and not
during the following week) a known amm%t of glyphosate was mixed with the diet for 10 minutes in a
HOBART HCM-450 mixing machine to #dhicve a batch size of 18 kilograms at each dose level.

The stability and homogeneity of the te%ubstance in the diet were determined by liquid chromatography
of duplicate samples from top, middle and bottom of mixer from the lowest and highest dietary levels
stored in an open container at ambient temperature for 6 and 14 days or when frozen in a closed container
for 35 days.

Clinical observations
A detailed observation for signs of toxicity was performed once weekly for the adult animals and for the
offspring on days of weight measurement.
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Body weight

Adult male animals of the FO and Fla generation were individually weighted once weekly. The same was
done for the female animals until copulation was confirmed, then females were weighted on days 0, 7, 14,
and 21 of gestation and lactation.

Offspring was weighted on days 0, 4 (pre- and post-culling), 14 and 21 of lactation (except Fla males
approximately two weeks prior to sacrifice and Fla females for approximately three weeks prior to mating
for the F2b generation).

Food consumption and compound intake

Food consumption was recorded weekly for FO and Fla adult males, except during mating, and also
weekly for adult FO and Fla female animals until mating. After confirmed copulation, the maternal food
consumption was monitored for days 0-7, 7-14 and 14-21 of gestation and lactation, but it was not
determined for females approximately three weeks prior to mating for the F2b generation and generally

not for female animals that did not became pregnant. @ @ .
Food conversion efficiency was not calculated. §§) . ?\§?@ © @@ °§9
Water consumption b ©@ \6 o@ §
No data on water consumption was given in the report %@ @@ @Q Q 0& &Q
@ ©

Reproduction parameters &\ % A A Q

kN S N .G
Pregnancy and parturition AN X ?&9@

pregnant/ confirmed copulation was monitgged as ant animals) and gestational

&
Data on total paired females, females wkt@or@ed C@%atim@ntal ﬁed, pregnant/total paired,
length in days. For males, the follpgwng itém of@nterﬁwﬁ ven: males with confirmed

copulation/total  paired, males 1 gnag @;:. e° es/! and males impregnating
temales/contirmed copulation. N) & >

@ %\ @ o@
Litter data

0
The following litter data weg(g rde 1tter , dea%ups/l@ %} mean pup weight (on day 0, 4 (pre-

/post-cull), 14, 21) and survi %b@ ©© ©Q @
©)

Physical and sexual developm O @
No details on physical and sex deva}@’neggéﬁthe O@Hng was reported.

. @ o &
Sacrifice and pathology Q %) Q
All adult animals, which died or were sa@ed in moribund condition were subjected to a gross necropsy
and selected tissues were sampled. Pu und@gad or culled pups also underwent gross pathology, but no
tissues were saved. No organ weights were detdrmined.
All Fla weanlings, that were not selected f@%mating, F2a and F2b weanling pups as well as females which
had littered on or after 21 of lactatio te sacrificed as scheduled. Non-pregnant adult females were
killed at least 5 days after last expecteddparturition date and adult males after completion of the mating
phase.
External and internal cavities of the dead animals were opened and the organs were examined in place and
then removed. Hollow organs were opened and examined. The following organs of FO and Fla males and
females from each dose group that were sacrificed at the end of the study sampled, were weighed: ovaries
and testes with epididymides. When present, the following organs from the FO and Fla adults
(unscheduled deaths and scheduled sacrifice) were retained: kidneys, ovaries, prostate, seminal vesicle,
skin/mammary gland, testes, epididymis, uterus/vagina and gross lesions (pituitary retained for Fla adults
only). Tissues from the Fla weanlings were saved at the discretion of the necropsist. From the F2a and
F2b weanlings, which where sacrificed at schedule, the kidneys of 1 pup per sex and litter were saved.

A histopathological examination was performed on all sampled tissues from all FO and F1 control and
high-dose animals, and on one F2b weanling/sex/litter (selected at random) as well as on all retained
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tissues from unscheduled adult deaths. For preparation, fixed tissues were washed, dehydrated, embedded
in paraffin, sectioned, stained with haematoxylin and eosin and examinated under light microscopy.

Statistics

Dunnett’s multiple comparison test (two-tailed) was used to detect statistically significant differences in
adult body weights and food consumption between treated animals and their respective control.

Terminal body weights, maternal body weights and food consumption during gestation and lactation, pup
weights, precoital length, gestational length, litter size, dead pups/litter, pup survival, absolute organ
weights and organ/body weight ratios were evaluated by decision-tree statistical analyses procedures
which, depending on the results of tests for normality and homogeneity of variance [Bartlett’s Test], were
chosed either parametric [Dunnett’s Test and Linear Regression] or nonparametric [Kruskal-Wallis,
Donckheere’s and/or Mann-Whitney Tests] routines to detect differences and analyzed for trend.

The uncorrected Chi-Square test was used to examine fertility indices, e.g. females/males with confirmed
copulation/total paired, pregnant/confirmed copulation (fem and males @mpregnatlng fe@ﬂes/total
paired as well as males impregnating females/confirmed copy@iion.
Fisher’s Exact test with Bonferroni Inequality Procedure \%& usedﬁ%r st*@cal ym@mlcroscoplc

lesions.
Other statistical routines used for some data incluged: -@" S t t0 %/alua Qomogenelty of
variances, Analysis of Variance to determine if thgggampl roup@mea@could con31dered as an
estimate of a common population, and Grubb’s Te@ dete%outh &

Q@ @ 9@

<
I REsngs D@U%@ @@@

O
A.  ANALYSIS OF DOSE FORMU 101@ Q
The analysis of the test substance stabik ed ov§ the 1@ spa@%f the study indicated that the test

material was stable in the diet an ty ,}r ade e fo udy use. The stability of the test
material in the diet was demonstt@d at 10 dos ppvel, stored in an open container at
ambient temperature for 6 and 1 %Vhen fr%Zen 1n‘%§close ontainer for 35 days.

Analysis for achieved conc@t ns ons d thaétgle tesfgubstance-levels in the prepared diet were

in the range of 95 t0 96.7% e nal c&@en&a@
B. TEST COMPOUND IN @
The group mean achieved dos gﬁmarlln tigytable below.

Table 5.6-17: Group mean compou@\ltak@ Ryels @g pre-mating periods of F0 and F1

Dose Dietary . .
group concentration @@@Mea&ﬂy test substance intake (mg/kg bw/day)*
(ppm) N)
%O F1
Males Q Females Males Females

control 0 0 X 0 0 0
low 2000 132 160 140 163
mid 10000 666 777 711 804
high 30000 1983 2322 2320 2536

* based on actual food intake and body weight data; values were calculated in the report

C. MORTALITY

There were no treatment-related mortalities.

One female of the FO generation died early in the study. This animal was never mated and at necropsy
changes 1n bladder in kidneys were observed. Two male animals of the 2000 and 30000 ppm dose groups
(F1 generation) died. Necropsy of these animals noted thymus and respiratory changes. One female animal
of the F1 generation (2000 ppm) was sacrificed in extremis and another female (same generation, same
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dose group) died. Kidney changes and retained foetus; pups in uterus and stomach changes, respectively,
were observed in these two females.

Concerning the offspring, dead pup counts at day O and survival of all Fla, F2a and F2b treated pups were
not adversely affected when compared to the controls.

D. CLINICAL OBSERVATIONS

The only clinical signs that were related to the test substance were soft stool in the animals of the
30000 ppm dose group. Other clinical signs, such as red ocular discharge/laboured respiration/overgrown
teeth/piloerection/abrasions/emaciated and dehydrated appearance/misuse of limbs/focal loss of
hair/swollen feed, occurred sporadically and were not considered to be treatment-related.

E. BODY WEIGHT o)

At the highest exposure level of 30000 ppm, reduced body wé&hts W@yt obd 1@@th S and in FQ
and F1 generation. In the FO generation, body weights gra%%\lly d%reas ithin@ime proximately
8% less than controls prior to mating. FO/F1 wear@g S WS i in 3ight as their
corresponding controls and maintained that weight mff& ce § rox V% less, than c ol) until the end
of the study (see Table 5.6-18).

No test-substance related body weight effects WQ% ob%ved &Lh a{% an%uQs of the 2000 and
10000 ppm dose groups prior to mating.

During gestation and lactation, maternal body &elght est e gro@’@ tended to remain lower
than in controls, but the animals showed e@\%ther{ﬁeater dy w@ght % than the controls during
gestation and lactation so that by the end gflactati @ ody@elght@vere agpfoximately the same as those

Q

of the controls (see Table 5.6-19 and Ta 6-2(8p &
Terminal body weights were significgaily deg ased°§' bo @xes @%he highest exposure level (see
Table 5.6-18). @ && 5@&,9
S @
Table 5.6-18: Mean group body @ts @& > &\
Dietary No.of & c% y\?@» @gean \u/p body weight (g) at Day
concentration anima P Qr Q ’@ JQ 0 7 T
(ppm) QD & '
@ @ @ Q F0 Generation
N @5@18 e 93‘% 549.5 150.5 Fg?a;es 296.31
“ea : .56 . 6. 6.
0 (Control) 30 I@ 1 &.86 46.76 686 | 2385 | 23.63
2000 30 méén 1 497.6 550.19 150.5 272.6 290.64
sd N 1.350@ 49.87 80.72 7.03 22.86 19.50
10000 30 mean Gy 188 & 4844 539 150.2 273 290.71
sd 115 42.13 58.13 7.04 27.92 25.35
mean §% 455.8%* | 503.51%* 150.3 253.8%% | 265.91
30000 30 sd  A1.56 46.46 45.66 7.06 18.46 1544
N F1 Generation
129 219 T 128 219 T
mean 118.3 534.7 625.04 99.8 285.8 316.21
0 (Control) 3 sd | 2611 | 3884 | 5311 1744 | 2763 | 3737
2000 30 mean 115.2 540.3 632.14 96.7 282.1 313.74
sd 16.2 449 74.57 11.47 24.5 30.53
mean 114.8 514.1 590.98 97.1 2759 312.36
10000 30 sd 17.42 58.31 70.06 14.18 20.55 26.71
30000 30 mean 104.9% | 483.4%% | 543 40%* 88.8% 253.77%% | 284.72%%
sd 19.79 41.32 58.12 16.32 19.56 18.04

*: Dunnett’s test (two-tailed) indicates statistically significant difference (p<0.05)
**: Dunnett’s test (two-tailed) indicates statistically significant difference (p<0.01)
*T: Termination
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Table 5.6-19: Mean maternal body weights during gestation

. . No. of Mean group body weight (g) at Day (Gestation)
Dietary concentration (ppm) animals 0 | 7 | 14 | 21
F0 Generation
mean 274 301.83 32441 | 39826
0 (Control) 24 sd 24.26 24.58 22.85 26.12
mean 27272 297.33 31990 | 392.86
2000 29 sd 20.52 21.71 19.84 24.28
mean 271.80 299.22 32343 | 395.08
10000 28 sd 24.12 26.40 28.44 25.87
mean | 255.05%*% | 282.44%% | 305.83%* 375%%
30000 28 sd 16.49 16.27 17.44 24.70
F1 Generation (First Mating
0 7 14 21
mean 28520 30895 & 32870 .56
° 4
0 (Control) 24 sd 2548 6.58<®C» 18 4Ds6.10
2000 o mean 7865 N304, D15 38345
sd ¢ 42 %@ 21 5.0 2818
mean 8.89 2@%3 319@8° | 382.71
10000 28 sd . @% 1928 N@) 81 1%7 21.77
mean & 251.30% 76.28* M48#F | 36046+
30000 28 sd% @%z L @ |<Booo 3331
AN 8N %gﬁ G tion @cond Mating)
@, & q
k?\;@ ] § 0 (®) & 14 21
mean 32437 340.9 363.44 | 428.99
0 (Control) ?» N w ] an @ 27@?©> 27.98 36.87
& 2
2000 29 @v n%% G521 @ 3382 360.35 | 426.88
g f, 26.0 67 28.39 33.67
10000 & [Niean 0 305 N 333.66 35750 | 42851
2 4 s 3 O 2245 24.49 26.17
30000 O, Y m &8;1.46*1@; 308.92%* | 330.95%* | 393.67**
oD @% N a1, 22.19 22.36 34.88
& &
N NS <§
& & O o
N« ©)
¥ &S
Q NN
L @
N &
RN
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Table 5.6-20: Mean maternal body weights during lactation

. . No. of Mean group body weight (g) at Day (Lactation)
t trat
Dietary concentration (ppm) animals 0 | 7 | 14 | 21
F0 Generation
mean 299.96 319.59 317.33 313.39
0 (Control) 24 sd 2321 23.58 28.96 20.01
mean 297.48 317.91 314.53 313.96
2000 29 sd 21.10 18.66 25.22 16.63
mean 298.78 315.15 312.41 319.10
10000 28 sd 20.81 22.04 22.94 18.61
mean 285.84% 307.64 304.75 316.68
30000 28 sd 13.91 12.48 20.68 15.43
F1 Generation (First Mating
0 7 14 21
mean 299.2 313.60 337.6 .49
0 (Control) 24 sd 27&8?@@ @612 F @@fg ADy 35
2000 50 mean %. 6 ,,@\\’308. §2.1q\© 314.69
sd & 58 &2 2 INLELN 23.95
mean 6.63@] 80 328¢y° | 313.14
10000 28 sd @% 190 | o864 L 5%33 14.06
mear, ) 277%** R289.8&* 1588+ | 306.15
30000 28 sd(% @ L ey |[<8Qra 20.18
S @ ?’\\% Ge@tion Gpcond Mating)
-9 0.1 S @@ 14 21
mean 7 34% 34322 353.34 337.16
0 (Control) 24 @g sd@ 2216 @(@ 27@@ 21.15 17.22
megh RH0.16 QF 3 348.40 331.96
2000 S @ 28 548, f§i§ 25.89 20.67
N
10000 2 @e;n @O 33@ %3&2.41 35270 | 334.56
e sd 2 & o[ 26.93 20.43 13.82
30000 ) 5g & m ¥230% QY 324.00% 337.08 329.95
Gy A 23. 73, 20.50 19.09 18.41

Z S

~N S & <§
F. FOOD CONSUMPTIOND @@ L o
Overall, food intake was not nota ly af uring th@tudy.
All animals of the 30000 ppm dosg3xo 9 m&;@bout 1 to 2 grams/day less than controls. This effect
was mostly pronounced in the firs eek BRe and also observed in the FO dams. Subsequent dams
(F1 first and second matings) tended to &P 1mil@or larger amounts of the diet than controls.

No effects on food consumption were @ervgﬁl the animals of the 2000 and 10000 ppm dose groups.

G. REPRODUCTIVE PARAMETE@

Mating Performance, Fertility, Gesta and Lactation

No effects on mating and fertility rates were observed in the FO and Fla dams when compared to controls
and no effects were observed on precoital length at any treatment level.

H. LITTER DATA

Size and Viability

Day 0 dead pup counts among treated groups were comparable to the control group for all three litters of
pups (Fla, F2a and F2b generation).

A slight reduction in the average litter size was observed in the FO dams of the 30000 ppm dose group.
This effect was less pronounced in animals after the first F1 mating. Although the difference was not
statistically significant and not accompanied by an increase in dead pups/litter, a treatment-related effect
could not be excluded. Therefore a second mating of the Fla adults was performed. In the resulting F2b
generation, no dose-related decrease in litter size was observed.
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Growth and Development

Birth weights and initial growth rate for pups from the treated dams compared well to the ones of the
control, except the pups of the 30000 ppm dose group had reduced body weights on day 21 of lactation
(more than 10% difference to controls). The effect was earlier pronounced in the F1 matings (day 14).

This effect was reasoned by the titrated uptake of the test substance-containing diet at the end of lactation.

In the mid dose group, slight and transient decreases in the body weights of the pups were observed. They
were not evident in both sexes from all generations and therefore regarded of questionable toxicological

significance.

Table 5.6-21: Mean pup weights

Clinical signs

No clinical signs were observed in the offspring of treated animals.

L PATHOLOGY

Necropsy

There were no toxicologically significant macroscopic gross lesions attributed to the test chemical
administration.

Organ weights
There were no statistically significant organ weight changes, except a slight increase in testes to body
weight ratios in Fla adults of the 30,000 ppm dose group. This effect was attributed to their lower terminal

body weight.

Dietary concentration No. of Mean group body weight (g) at Day
(ppm) animals 0 21 0 | 21
Males Females
> F0 Generation NS
mean @ 339 @ 6@" @Jo 80
0 (Control) 24 sd @3.9 @ °§ 439
mean ’@ 51 o 91 | 49.47
2000 29 sd @48 e . 4@ 5.05
mean QQ 2% 645 49.16
10000 28 sd 0«§ 66 \Q & 3.12
megdh TR R @@6 12 44.99%*
30000 27 N @2 @D e® [ Soso 434
- @ o F1 Q@erati@)ﬁFlrst Mating)
Nfiean ©) N5.11¢] 595 51.93
0 (Control) B R w0 & O 560 0.55 5.07
e D20 b 2@2 5.90 51.42
2000 B S b\\y\’m@&j@ & 0.70 4.08
nean " 6@ 53* 5.98 48.49*
10000 2@ A sd@ L 7.35 0.64 5.93
) o mean® | X650 o) 47.29%% 6.05 44 417
o . . .
30000 . & %@ o % 0.84 &Q 4.62 0.74 4.90
RN m@ @) ﬁg ,\@ F1 Generation (Second Mating)
0 (Control) T [Smeangy’] & 55.03 6.04 4935
@ © sd 75 6.38 0.63 10.96
N D ©e6.17 52.74 5.86 50.73
2000 > 18@@’ Ssd O (74 6.12 0.83 5.91
10000 @ . @%ea 6.36 52.29 5.92 49.48
A sd 0.52 3.35 0.47 2.52
N &n 6.51 44 43%% 6.04 43.10%*
30000 23 @Q % 0.63 6.86 0.55 3.81
X
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Histopathology
No treatment-related changes were detected.

II1. CONCLUSION

The oral administration of glyphosate to rats via diet at a dose levels of 2000, 10000 and 30000 ppm
for two successive generations resulted in possible treatment-related changes at the maximum dose
of 30000 ppm. A high incidence of soft stools in adults was accompanied by consistent reduction of
body weights of adults and pups at this dose level. Decreases in body weights of the pups obviously
occurred at the end of lactation, with the beginning of consuming the test substance-containing diet.
Furthermore, slightly but not statistically significant reduced average litter size was noted in F0
dams of the 30000 ppm dose group at first mating,.

Therefore the NOAEL was considered to be 10000 ppm for It toxicity for both the F0 z@i F1
generations (corresponding to 666-711 mg/kg bw for mal@nd 7@-‘804.&[( Q@fay Q@Zfemales)

The NOAEL for reproductive toxicity, for both ger@atlo%@@nd @as @QMered to be
30000 ppm. % @ @@ Q @
The NOAEL for developmental toxicity, for b@ gen%tlon Yand ot{sp 1ng@ considered to be
10000 ppm. @ ~
& IS
@ o .9 2
ITA 5.6.2 Separate male and femate studi iey O O O

Not required according to Regulation 11 0@ g@)neeg@% 91/4@EEC

S O
. & K’
ITA 5.6.3 Three segment designs A

> R
Not required according to Regul 110 2009/& an @ecn 1/414/EEC.
& @

IIA 5.64 Dominant letfial ass@%{’or &le fe@ty @

Studies considered not ne@ary Int¥ rmatl@ proved d m ter IIA 5.4.6.

IIA 5.6.5 Cross-matlngg&g‘ treﬁd ng%its w1@©antreated females and vice versa
Not required according to Regulat 07/@ \- d Directive 91/414/EEC.

ITA 5.6.6 Effects on spermatog@sls @

Studies considered not necessary. Effé@s on matogenesis are assessed in the two-generation
reproductive toxicity studies (see I1A 5.6.1%

N
ITA 5.6.7 Effects on oogenesis %

Studies considered not necessary. Effects on oogenesis are assessed in the two-generation reproductive
toxicity studies (see IIA 5.6.1).

ITA 5.6.8 Sperm motility and morphology

Studies considered not necessary. Parameters are assessed in the two-generation reproductive toxicity
studies (see 1A 5.6.1).

ITIA 5.6.9 Investigation of hormonal activity

Separate studies considered not necessary. The potential hormonal activity is assessed in two-generation
and developmental toxicity studies (see IIA 5.6.1, [TA 5.6.10 and ITA 5.6.11).
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ITA 5.6.10 Teratogenicity test by the oral route in the rat

The 2001 EU glyphosate review concluded that in rats the lowest relevant NOEL for both maternal and
developmental effects was 300 mg/kg bw/day and the lowest effect level was 1000 mg/kg bw/day. The

evaluation found there was

no evidence of teratogenicity. A summary of the teratogenicity studies

conducted in the rat are available in Table 5.6-22. Two additional teratogenicity studies have been
performed in the rat that have not been previously reviewed in the 2001 EU glyphosate evaluation. These
studies are considered to be confirmatory data and are summarised below.
Materntal toxicity in rats at 1000 mg/kg bw/day was characterised by GI disturbances (loose
stool/diarrhoea), reduced body weight gain and noisy respiration and in addition at 3500 mg/kg bw/day
maternal toxicity was characterised by mortality, post dose salivation and lower food consumption (Table
5.6-22 Non-specific signs of foetotoxicity were observed at 1000 mg/kg bw/day only in the - study
(1991) which was characterised by a slight increase above the historical control range of foetuses showing

skeletal variations. Reduced foetal weight, delayed ossification
observed at the extremely high top dose of 3500 mg/kg b

ay

in the
<o

d a lower number of viable foe U

(1991) and

- (1980) studies. The toxicological relevance of th%,gincii@ are @enai ca E
increase in mortality in the dams at this dose level sugges& as i@wess\ the r@@mug&@) erated dose.
Q N
Table 5.6-22: Summary of developmental toxicity in rat%@ é@ ﬁ)@)@ A 0& &§
Reference Type of study Dose faxgls A\ VOAEL™ LOAEL
(Owner) / Species ( g é%m ) w!d@ppm%) Targets / Main effects
ay)
0 | S
N & Maternal fisprigy /
PR X O 52
{h\ _@Q & tal
Annex B.5.6.2.1.1 Developme@é 0@1000\ &3@ S 300 Maternal:
Glyphosate toxicity, ra R D 3500 m bwi/day:
Mgli;ngra h CD - o & @ § \Q mnrtalitgy/,k fa;ivatia.ya,
Q 4 & Qs o\@f loose stool, noisy
1991b (CHE) o @ @ % &Q respiration, reduced
© @ S Q| @ body weight, slightly
@\ ISEEE'S reduced food intake,
s ©) @% increased water intake
@@ @@ o 9 1000 & 3500 mg/kg
R @ S @) bw/day: noisy
o \@ é\’ & respiration, reduced
8 Q @ Q body weight gain
z NS Devel I:
= D velopmental:
E N @@ 3500 mg/kg bw/day:
=4 & NS reduced mean foetal
2 ;i
& % weight
v O 1000 & 3500 mg/kg
g %§ bw/day: reduced /
S delayed ossification,
n increased incidence of
-E skeletal variations
E Annex B.5.6.2.1.2 | Developmental | 0, 1000 (Limit 1000 1000 Maternal: no effects
Glyphosate toxicity, rat, test) Developmental: No
Monograph Wistar treatment related effect
I 1091¢
(FSG)
Annex B.5.6.2.1.2 | Developmental | 0, 300, 1000, 1000 1000 Maternal: mortality,
Glyphosate toxicity, rat, 3500 diarrhoea, reduced body
CD weight gain

Monograph

(MON)

Developmental: reduced
number of viable
foetuses
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Reference Type of study Dose levels NOAEL LOAEL
(Owner) / Species (mg/kg [mg/kg bw/day (ppm)] | Targets/ Main effects
bw/day)
Maternal | Offspring /
develop-
mental
= IIA 5.6.10/01 Developmental | 0, 250, 500, 1000 1000 Maternal: no effects
=1 1996b toxicity, rat, 1000 Developmental: no
s (SYN) Alpk: APSD effects
5
g B
2=
2 .:_5 IIA 5.6.10/02 Developmental | 0, 30, 300, 1000 300 1000 Maternal: slightly loose
E o I 1995 | toxicity, rat @ stool o
S | (ALS) o ®° @ velop :No
3 ! é o?\’%) Y S ects ' Qv
2 TN IS AN SENS)
= @O 9 | & &
@ S 2 (@)

Tier I1 summaries are only presented for studi t pr iuusl&y
evaluation. S @
For details regarding studies reviewed dum& the 1E valu@n m@yefer to the Monograph
and the former dossier. D S O @
S ) )
v Q @ > O
S Q < Q
Annex point Author(s) W‘ear,,% Stll%’tlﬂ%
ITA, 5.6.10/01 %} l%&&u i) phosate Acid:
® IS xn.lly Study in the Rat
O |@ @
2 5 &
L& Qg <
@ | @
S |2 < pa €52002-11-20
) N GLP: yes
N <)
Q o\@ :@l published
Guideline: §> © @ OECD 414 (2001): OPPTS 870.3700 (1998):
) § 2004/73/EC B.31 (2004)
Deviations: None

Dates of experimental work: 1995-05-17 to 1996-03-26

Excecutive summary

In a developmental study, groups of time-mated female rats of the Alpk:APfSD (Wistar-derived) strain
were dosed by gavage with 0, 250, 500 or 1000 mg glyphosate acid/kg/day using deionised water as a
vehicle. The day of mating was designated day | of gestation. The rats were dosed on days 7-16
(inclusive) of gestation which thus included the period of major organogenesis. On day 22 of gestation the
rats were killed and their uteri examined for live foetuses and intra-uterine deaths. The foetuses were
weighed, examined for external and visceral abnormalities, sexed, eviscerated and stained for skeletal
examination.

There was no evidence of maternal toxicity attributable to glyphosate acid as assessed by the clinical
condition of the animals during the study, their bodyweight gain and food consumption and the type and
incidence of macroscopic findings post mortem.
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There was no evidence of developmental toxicity attributable to glyphosate acid as assessed by the
number, growth and survival of the foetuses. Observation of the external appearance of the foetuses,
examination of the viscera and assessment of the skeletons revealed no treatment-related findings.

The dose level of 1000 mg glyphosate acid/kg/day was the no observed effect level in this study for
both maternal and developmental effects.

I MATERIALS AND METHODS
Materials:
Test Material: Glyphosate acid
Description: Technical, white solid
Lot/Batch number: P24 bo
Purity: 95.6% wlwa.i Q@ o @ & @
CAS#: Not reported c&& ﬁ\’\? Q @Kv °<\9
Stability of test Confirmed [ ©@ \6 o@ °\©
compound: @ @ N AN §
o & & L &
Vehicle and/or positive control: Deionised wate%ré\ @ é\? I @Q
@ @ N
Test Animals: « @Q é\o@ ?&9@ )
Species @ NS Q @@@
Strain @)
Age/weight on arrival Q
Source
Housing

Acclimatisation period

@ &1% 1cab %
Diet

i & @@ * UK) ad libitum
Water & (et ad li&rum @

@
Environmental & | ure: 2O« 2°
pagglure: L+ 2°UQ

e
conditions ty: 4& 70%
changes / hour

@Q I@ﬁ 12 %@urs light / 12 hours dark

B:  STUDY DESIGN AND MEF@OD@

In-life dates: Start: Not reported %@% Not reported (QA audits conducted between May 1995 and
March 1996)

Mating procedure: Virgin female rats were paired overnight (at the Breeding Unit) with males of the
same strain. On the following morning, vaginal smears from these females were examined for the
presence of sperm. The day when spermatozoa were detected was designated day 1 of gestation and, on
this same day, successfully mated females were delivered to the experimental unit at-.

Animal assignment: A total of 96 mated females was supplied over a two week period. Twelve female
rats were supplied on each of eight days. The study was divided into twenty four replicates (randomised
blocks) with each replicate containing one rat from each group. Animals were randomly assigned to test
groups as shown in the following table.
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Table 5.6-23: Animal numbers and treatment groups

Dose level of Glyphosate acid (mg/kg bw/day)
0 (control) 250 500 1000

1-24 25-48 49-T2 73 -96

Dose selection rationale: The dose. levels selected for this study were based on a dose range finding
study in the pregnant rat. The highest dose level of 1000 mg/kg/day is the limit dose for this type of study.

Dose preparation and analysis: Glyphosate acid was administered in deionised water and the
concentration was adjusted to give a constant volume of 1 mL/100 g bodyweight for each dose level. An
appropriate amount of deionised water was added to a weighed amount of test substance (adjusted for
purity) to provide each preparation. One preparation per concentration (ie 25, 50 and 100 mg/mL) was
made. Each preparation was thoroughly mixed before beigsubdivided into allquots T@ control
substance was also dispensed into aliquots. The allquots &re st@"d a ?¢ l&@)erau@ and fresh
aliquots were used for each day of the study. (& \ @ NS @
d & L O

A sample of each preparation was analysed prior %) the @fart ﬁosing&to v@ the achieved
concentrations of glyphosate acid in deionised walgy Sangptes of I@St co@ntration of dosing

ate nised water. The

formulation was analysed to confirm the homQ elty % glyp
homogeneity of the 100 mg/mlL. formulation .Qj ot d par@ thigssfidy and the data have
5) wh1 e mefod of preparation of the

been obtained from a preliminary study (
dosmg formulations was the same. The -.(.:' Stabilit gly}i@)sate gd in deionised waler was

of 26 days. @Q @@ . @ «§ @

Concentration analysis results: Theﬁe\&&@)nctlon@ gl§ sate acid in deionised water were
within 5% of nominal concentration)

Homogeneity results: The hom elty¢l gl %sate d in @%@omsed water at concentrations of 25
mg/mL and 100 mg/mL was wit all

Stability results: The stabl% m%/@, d@ !Q?-
period of 26 days which Q& ded perlo f use@y this s{yd

Dosage administration: All%ﬁmaﬁre d%% on@©dally from days 7 — 16 (inclusive) of gestation
with 1mL of dosing formulation p 0 g pgdyweight using a disposable syringe and a plastic nelaton
catheter. The volume given to ea@animzl\@/as adfwited daily according to bodyweight. Control animals
received the appropriate volume of dei@ied gyater. Dosing was performed in group order with all
animals receiving the same dose level %ng dog sequentially.

Observations:

Maternal observations: All animals @ observed on arrival to ensure that they were physically normal
externally and were subsequently observed at least twice each day. Any changes in behaviour or clinical
condition were recorded daily during the study.

Bodyweight: The bodyweight of each animal was recorded on arrival and on days 4, 7-16 (inclusive) and
on days 19 and 22 of gestation.

Food consumption: The amount of food consumed by each animal over three day periods was measured
by giving a weighed quantity of food contained in a glass jar on days 1, 4, 7, 10, 13, 16 and 19 and
calculating the amount consumed from the residue on days 4, 7, 10, 13, 16, 19 and 22, respectively.

Terminal investigations: One rat requiring euthanasia was killed by over-exposure to halothane Ph. Eur.
vapour and given a macroscopic examination post mortem.
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On day 22 of gestation the animals were killed by over-exposure to halothane-Ph. Eur. vapour and a
macroscopic examination post mortem was performed. The uterus from any animal without clear
evidence of implantation was removed and stained with ammonium polysulphide to determine whether or
not implantation had occurred.

For pregnant animals the intact gravid uterus (minus ovaries and trimmed free of connective tissue) was
removed and weighed. The ovaries and uterus were then examined and the following data recorded:-

Number of corpora lutea in each ovary
Number and position of implantations subdivided into:
a) live foetuses
b) early intra-uterine deaths (decidual or placental tissue only)
¢) late intra-uterine deaths (embryonic/foetal tissue plus placental tissue)
Individual foetal weights o)
9" <2

The implantations were assigned letters of the alphabet t(%%ientl Stheir pos tlom@%ﬂer arting at the
ovarian end of the left horn and ending at the ovarian en ht h t10 ch foetus was
weighed and individually identified within the 11tter fa boar er weighing the
foetuses were killed with an intracardiac injection 0f@)pr0x®t€ly pentobarbltone
sodium solution.
) & o & @} o\
Percentage pre-implantation loss and percenta% 0st- 1§anta losst@re cz@@lated
& S %

6 S
% pre-implantation loss = number of corgpya lut@Qnumb@r of %anta@ x 100
mbf cor i\fa ll@é

% post-implantation loss = number@? mp]&tatlom@ mb@of liyYoetuses x 100

bQ @mber g:ﬁmplaﬁ&atlon N

@ &
Foetal observations: An e al nat'@ of e §
m

the oral cavity. All foe were (h¢n examined
and fixed in 70% 1ndustr1al me i 1mately 24 hours the head of each foetus was
cut along the fronto-parictal swgre lingyxgi &brain \J examlned for macroscopic abnormalities. The
carcasses were then returned to 70 o@ldus methylated spirits for subsequent processing and staining
with Alizarin Red S. The stained@foetal, @leto Lwere examined for abnormalities and the degree of
ossification was assessed. The 1nd1v1d@®¥b01® of the manus and pes were assessed and the result
converted to a six point scale.
* &

The observations were classified as major %rmanent structural or functional deviations considered likely
to be incompatible with survival or r seen) or minor defects or variants (small, generally transient
deviations considered compatible with Survival). The difference between the minor defect and variant
classification is the frequency of occurrence in the control population of rats of this strain.

Statistical analyses: Data relating to animals which were non-pregnant, totally resorbed their litters or
died intercurrently were excluded from the statistical analysis.

Maternal bodyweight during the dosing and post-dosing periods was considered by analysis of covariance
on initial (day 7) bodyweight.

Maternal food consumption during the dosing and post-dosing periods, the numbers of implantations and
live foetuses per female, gravid uterus weight, litter weight, mean foetal weights per litter and mean
manus and pes scores per litter were considered by analysis of variance.
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Maternal-performance data (excluding the animal with undetermined pregnancy status), the proportion of
foetuses with each individual manus and pes score, the proportion of foetuses with each defect and the
proportion of litters with each defect were considered by Fisher's Exact Test.

Pre-implantation loss, post-implantation loss, early intra-uterine deaths, late intra-uterine deaths, male
foetuses, major external/visceral defects, minor external/visceral defects, external/visceral variants, major
skeletal defects, minor skeletal defects and skeletal variants were analysed as follows:-

¢ Percentages were analysed by analysis of variance following the double arcsine transformation of
Freeman and Tukey (1950)

¢ the proportion of foetuses affected and with the exception of male foetuses the proportion of litters
affected were considered by Fisher's Exact Test.

All analyses were carried out in SAS (1989). For Fisher's Exa@ est the prop tlon in gach tr@ed group
was compared to the control group proportion. Analyses & varja@y ar& e alig¥ @ed for the
replicate structure of the study design. Least-squares C§'Zﬁss fo ch cal d using the
LSMEAN option in SAS PROC GLM. Unbiased estim% of Tenc rom°§ ¢ provided by

the difference between each treatment group least- squg d mea@nd oup IS squares mean.
Differences from control were tested statistically by @pmp eacl@eat grm@least squares mean
with the control group least-squares mean using q@:den&%t tes %ased @ e e@o mean square in the
analysis.

All statistical tests were two-sided. °\@ @7& § © @@@
R ©
RESULTS >

Maternal toxicity: & Q%},’ Q>
Mortality and clinical signs: O @bontrcﬁnim@vas «l@d 0 7;. 7 as a result of being misdosed.
Excess watery fluid in the tho@c ca, and ‘dark reﬁs ea%}n the surface of the lung lobes were
observed at examination post l%onem e pr@&ncy us @%he animal was not determined.
There were no changes @he c@cal ngltlo@f thy §1mals given glyphosate acid which were
considered to be treatment- rela@ @ O &

S A
Bodyweight: There was no eftect @&@ypho@e amdé@n maternal bodyweight.

Table 5.6-24: Intergroup comparison of n@al @dywelght (g) (selected timepoints, adjusted means for
days 8 and 22) %)

DJ/ose le@ of glyphosate acid (mg/kg/day)
day 0 (control) 0 500 1000
1 255.6 %255.5 253.5 252.8
8 288.2 288.1 288.0 287.5
22 406.4 410.1 411.1 408.6

Food consumption: There was no adverse effect of glyphosate acid on maternal food consumption. The
amount of food consumed by the animals given 1000 mg glyphosate acid/kg/day was marginally lower
during the dosing period but differences from the controls were not statistically significant.
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Table 5.6-25: Intergroup comparison of food consumption (g/day) (selected timepoints)

Dose level of glyphosate acid (mg/kg/day)
day 0 (control) 250 500 1000
1-4 239 24.6 24.6 232
13-16 332 334 337 31.9
19226 29.5 31.6% 30.5 30.5

* Statistically significant difference from control group mean, p<0.05 (Student’s t-test, 2-sided)

Sacrifice and pathology:
Gross pathology: There were no macroscopic findings which were considered to be related to the

administration of glyphosate acid.

<
Developmental Toxicity: There was-no effect of glyphosal§id c@xhe nu@per, g@wth orvival of
the foetuses in utero. cix& WRS QV XN A

Observation . @ @ lyp@te a@a(may)

QQontro 280 i(\ ;,g 1000

# Animals Assigned (Mated) 4 @ 24©\\')) %\@ 24 & - o4 24
# Animals Pregnant o & IQ 1w |@ 24

#pregnancy status n(()it dc:,ktgrmined (intercurr@c% Q«@i @J Q@ Q@\‘@ 0 0

ea

Gravid uterus weight (g) &@ @Fg@ 89°§§’% ‘Og7 2§ 91.3 80.9

[| #Intercurrent deaths F«Q && @ ﬁi\ o 0 0

#aborted @v & % 0 o&\\i ) 0 0

# totally resorbed at termifation " ) (& &U 0 0 1
Corpora Luteg@i% @h@ K ({(\© 3 A\W) 15.7 15.5 15.5
Implantatiot%ﬁDam % % Qg4 @ 12.9% 14.1 13.6
Total # Litters (Via@ @@ %8 2%@ 24 23 23
Live FoetusesDam (@ o] 429 124 13.1 12.9
Early (Proportion of litte{%ffecte@ K©)87 3.4k 6.2 5.5
Late (Proportion of litters affeé&% ; /P@ 1.3 0.5 1.6 0.3
Litter Weight (g) 9 S o624 612 64.3 63.6
Mean Foetal Weight (g) f\% 4.86 5.02 4.95 4.96
Sex Ratio (% Males per litter) = 519 54.1 533 51.0
Preimplantation Loss (%) 8.7 18.0%* 8.8 12.0
Postimplantation Loss (%) 9.9 4.0%* 7.8 5.8%

* Statistically significant difference from control group mean, p<0.05 (Student’s t-test, 2-sided)
##% Statistically significant difference from control group mean, p<0.01 (Student’s t-test, 2-sided)

Major defects: The incidence of foetuses with major defects was 1/284, 1/297, 1/301 and 2/296 in the
control and 250, 500 and 1000 mg glyphosate acid/kg/day groups, respectively. Neither the type nor
incidence of major defects provided evidence for an adverse effect of glyphosate acid. The defects were
dissimilar in type and of single incidence.

Minor defect: The proportion of foetuses with minor external/visceral defects and the proportion of
foetuses with minor skeletal defects were similar for all groups. Consideration of the specific defects
provided no evidence for an adverse effect of glyphosate acid.
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Variants: The proportion of foetuses with external/visceral variants and the proportion of foetuses with
skeletal variants were lower in the glyphosate acid treated groups than in the control group. Consideration
of the specific defects provided no evidence for an adverse effect of glyphosate acid.

Manus and pes assessment: There was no effect of glyphosate acid on the ossification of the manus or
pes.

III. CONCLUSION

The dose level of 1000 mg glyphosate acid/kg/day was the no observed effect level in this study for
both maternal and developmental effects.

Annex point Author(s) Year | Study title@ _ N O

A, 5.6.10/02 - 1995

"\"\ dy No.:
NPate: (CEA ~0@@1
Nes N

G e Q
pbpubligpd = © 9@
Guideline: & @Qapm@MFF idelj 59 NohSan No.4200,
@ 198 S
@ «§ U. %PA@delines Subdivision F, 1984
Deviations: @)@ && e O N
Dates of experimental work: ©© @& &95—0@@3 m@%u{)ﬁ-iﬁ

78,
S

‘s

@) O
9 @ X @ S
Executive Summary N O o
A teratogenicity study W& onduct¥d to e%luat e pogaitial maternal and developmental toxicity of

HR-001 in rats. The test stange™ was (yuspe d in 05% aqueous solution of sodium
carboxymethylcellulose and adm@yister Q%ﬂﬂly@ylm stomach tube to 24 copulated Crj:CD (SD)
female rats per group at dose levels&@, 30, @y9 or 1Q00 mg/kd/day from days 6 to 15 of gestation.

No adverse effects related to test@bsta @l‘eatm%@l were observed for maternal rats in the 30 and 300
mg/kg groups. In the 1000 mg/kg groupdQ) f?@pt‘egnant females showed slightly loose stool during the
dosing period and/or on the following A4y of I8t dosing, and the incidence was statistically significantly
high. No treatment related changes were obrved in the body weights and body weight gains. Food
consumption in this group was significan ecreased at an interval of days 6-9 of gestation (early dosing
period),

Observation at cesarian section revealyno treatment related adverse effects in any of the parameters
tested, i.e. gross pathology findings. gravid uterine weights, numbers of corpora lutea, implants and live
foetuses, percent incidences of resorptions and foetal deaths. foetal sex ratio, foetal body weights and
placenta weights.

In the teratological examination foetuses, no treatment related malformations or variations were noted in
any of the treated group.

Based on the results, the No-Observable Adverse Effect level (NOAEL) was set at 300 mg/kg/day for
maternal rats, and that 1000 mg/kg/day is not teratogenic to SD rat foetuses.
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L MATERIALS AND METHODS

A. MATERIALS
1. Test material: Glyphosate technical
Identification: HR-001
Description: ~ Solid crystals
Lot/Batch #: 940908
Purity: 95.68%
Stability of test compound: Not mentioned in the report

2. Vehicle and/
or positive control: Diet

3. Test animals:
Species: Rat
Strain:  SPF Crj:CD (SD)
Source: | N 20
)
Age: 13 weeks v\%
Sex: Males and &@ales ©
Weight at dosing: ~ Males: 30— 45 , fe 267&22 %@

Acclimation period: 11 da@? Q N
Diet/Food: ed , ad libitum
X7
Water: ere&&; ster@%@ Y L ad l@tum

Housmg©@ﬁy pair 1n al s wifhy wire-mesh floors for mating

@ perl § @ed females in aluminium cages

RN
0@@ (l- w1re sh

Environmental co@ons @mpe@lre +
@ Hum@ity: i
& no> m{)& 2@
@hour@ght/ cycle
Q ©\
B: STUDY DESIGN AND MET S &

)
In life dates: 1995-03-23 to 1995-06-26 @

Animal assignment and treatment: %

Vaginal smears were taken from females for microscopic examination. Females showing proestrus or
estrus vaginal smears were paired overnight with males on a 1:1 basis. The females were examined next
morning for the presence of vaginal plugs and sperm in vaginal smears and considered to copulate when
vaginal plugs and/or sperm were observed. These mating procedures were repeated for 4 consecutive days.
Four test groups were set. The test substance was administered orally with a stomach tube to 10 copulated
Crj:CD (SD) female rats per group at dose levels of 0, 300, 1000 mg/kg/day from day 6 to 15 of gestation.

Clinical observations
Each female was observed for clinical signs and mortality at least once daily during the pre-dosing and
post-dosing periods and at least twice daily during the dosing period.



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 3 Point 5:
Toxicological and toxicokinetic studies

May 2012 Page 593 of 1027

Body weight

Individual body weights were recorded on days 0, 6-15 (daily during the dosing period) and 20 of
gestation. Adjusted body weight gains were calculated by subtracting the gravid uterine weight from the
body weight value on day 20 of gestation.

Sacrifice and pathology

All surviving females were euthanized by overdosage of ether inhalation and cesarian section was
performed on day 20 of gestation. Each female was necropsied. The ovaries and uterus were removed and
the gravid uterine weight and numbers of copora lutea and implants were recorded. Then the uterus was
opened and the numbers of live and dead foetuses were recorded with their positions in the uterine horns.
Resorbed embryos or dead foetuses were classified into implantation sites, placental remnants or
macerated foetuses (including dead foetuses) according to developmental stage in which resorptions or
deaths occurred. When no uterine implants were grossly apparent, the uterus was stained with 10%
ammonium sulphide solution to detect very early resorptions welghts of each live foetus @f of each
placenta were determined and recorded. Live foetuses @re @ d by an
intraperitoneal injection of pentobarbital sodium solution exa t10 ofextern alities. The
eyes were examined for alterations after removing the pral@ g e f@ @:Qmﬁned for
visceral and skeletal abnormalities. % @ © 0 ©

o S o L &

- S & A Lo
Statistics @ S @ @ ~
Variance analysis using Bartlett’s test was ex&uate@r b weidhy, adj@sted body weights, body
weight gains and food consumption of matef@ rats mbe(§‘;0rl@a lut mplants and live foetuses,
and weights of gravid uteri, foetuses and pl%@entasQ (@) @ @

S @ &K
)
IL @ TS @m USSIQN
S @
A.  CLINICAL OBSERVA s @ <

During the pre-dosing period, glnical obyerva i‘s.@ rev no ©0rmalities n any groups.

During the dosing period, no ties ete ob d penaternal rats of the control group. In the 30
and 300 mg/kg groups, 0@ twom: tern&r ts ha@hair lgsoor scabs on the skin which have been usually
observed in the historical con ALs. e 1 @0 mgge group, 20 out of 22 pregnant females showed
slightly loose stool and the incfsase in @y inci %e wastatistically significant.

During the post-dosing period, sl h@loos@too also observed on the following day of last dosing
(day 16 of gestation) in 9 out of emales@hat s&&d this finding during the dosing period in the 1 000
mg/kg group. Another finding observ§urin@his period was hair loss in 1-2 maternal rats in each
treated group.

No deaths occurred during the study in any grodps.

B. BODY WEIGHT &

No significant differences were found in the mean body weights and the mean adjusted body weights of
maternal rats between the control groups and any of the treated group.

No significant differences were found in the mean body weight gains of maternal rats between the control
group and any of the treated groups.

C. FOOD CONSUMPTION AND COMPOUND INTAKE

No significant differences were found in the mean food consumption of maternal rats between the control
group and any of the 30 and 300 mg/kg groups. In the 1 000 mg/kg group, lower and higher values were
observed in the mean food consumption at intervals of days 6-9 of gestation (early dosing period) and
days 15-20 of gestation (post-dosing period), respectively, and the differences from the corresponding
controls were statistically significant.
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D. NECROPSY

Gross pathology at cesarian section

Gross pathological examination of maternal rats at cesarean section revealed several findings such as hair
loss and pelvic dilatation in the kidney in 1-2 animals in all groups including the control group. These
findings were not considered to be due to test substance treatment.

Ovaries and uterus

Out of 24 copulated females, 23, 24, 24 and 22 were proved to be pregnant in the control, 30 mg/kg, 300
mg/kg and 1 000 mg/kg groups, respectively.

No significant differences were found in the mean gravid uterine weights and the mean numbers of
corpora lutea and implants between the control group and any of the treated group.

E.FOETUSES R
Number of live foetuses and percent incidences of resorptlo@and foetal deaths b
There were no significant differences in the mean number e £ @xcs % peg f { incidence
of resorptions and foetal deaths between the control grou}b &

ted g@ o@
Sex ratio, fetal body weights and placental weights. \ @
There were no significant differences in the foetal@ratlo @e mee@foeta@ody @ghts and the mean
placental weights between the control group and a@of th@&;c;ated up. @} . @@

Findings in external, visceral and skeletal e a%nn @
External malformations observed were shorf etus @ %@glkgup and microphthalmia in
a foetus of the 1 000 mg/kg group.
Visceral examination revealed two Lypesgy Qma ati @ rlgk@rtlc in a foetus of the 300 mg/kg
group and ventricular septal defects i 1n eac (?Ethe and@@o mg/kg groups.

group. The types and number in

Visceral variations were observed 1@&11 g% s in 1ng“@ co
fetuses were thymic remnant in th atlo@ the 1 pgl@s and lett umbilical artery in 16-26, 1-

2 and 0-3, respectively. e}

Skeletal examination reveale%hree S of IforpEyons gplitting of the ossification centers of the
thoracic vertebral bodies @ 1 2 fi es igythe cgiirol, 300 mg/kg and 1000 mg/kg groups,

respectively, asymmetry e sfer ebra&] ith sepno- cl Joint displacement in a foetus of the 300
mg/kg group, and fusion of \(‘?’ br@ a Q@JS of ® 300 mg/kg group, and fusion of the sternebrae

in a foetus of the 1 000 mg/kg Bssup
Skeletal variations were observed m\@l grm@ inchfing the control group. The types and the number in
toetuses were cervical ribs shorte 3th r@umber ribs, sacralization of the lumber vertebra and
asymmetry and/or splitting of the stemd@ n 0@, 0-1, 1-11, 0-1 and 3-5, respectively

@
@. CONCLUSION

Based on these results, no observable éffect level and minimal toxic level in the teratogenicity study
with technical glyphosate in SD rats were established as follows.

Maternal rats Foetal rat
No observable effect level 300 mg/kg/day 1000 mg/kg/day
Minimal toxic level 1000 mg/kg/day -

It is also concluded that the highest dose level of 1000 mg/kg/day of HR-001 is not teratogenic to SD
rat foetuses.
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IIA 5.6.11 Teratogenicity test by the oral route in the rabbit

The 2001 EU glyphosate review concluded that the NOEL for developmental effects was 350 mg/kg
bw/day (I 1980) and that effects on the foetuses were only observed in the presence of marked
maternal toxicity. Overall the previous evaluation determined that glyphosate was not teratogenic in
rabbits. Three additional studies have been included in this submission. The results from these studies are
consistent with the data that has been previously reviewed, the pattern of maternal toxicity is consistent
and effects on the foetuses were only observed in the presence of maternal toxicity.

In rabbits, glyphosate exposure via oral gavage led to clinical signs of toxicity in does consistent with
gastro-intestinal disturbances. Rabbits were more sensitive to oral gavage dosing than other species.
Clinical signs observed included diarrhoea/soft faeces, reduced faecal output, reduced body weights,
reduced food consumption and increased mortality. Table 5.6-22 details maternal toxicity observed
following glyphosate treatment via oral gavage. These effects are consistent with gastro-intestinal stasis
(ileus) likely caused by the mucosal membrane irritatiopQpotential of glyphosate ac16°Rabh1ts
(caecotrophs) are particularly sensitive to disruption of tig gast@xmtes | tra(@@"Stres@and other
environmental factors can lead fo the normal muscular L(ﬁn%sacn f the Stom: nd iige¥tines bemg
greatly diminished, which in turn leads to disruption of @ norméd inte Iz"t.e,a@n batNgrial flora. It is
likely that the mucosal membrane of the rabbit gastro-ig@stina is f '1ted&y bol @mmlslratmn of
glyphosate acid. Consequently the associated stress Stasis @e gross necrops

signs observed in maternal animals in the studies §§ (1996) and
(1996), such as hair like boluses in the stomach, fille@y wgtm@ istension in the lower
gastrointestinal tract are indicative of gastro- 111&5:1na]$515 *-- fi ¥ appears to be relevant te only
hindgut fermenters as it is not seen in rats 010@5 foIIQ in 111181@1011 Oi‘@@ oral bolus dose.

Further evidence, that these findings are ted t aslr0~@estl Histug@nce comes from the NG
(2012) study that measured dermal absggption i uro@uoll it sk This study demonstrated that
systemic exposure to glyphosate acid@’low:m& rcytaheou min@ion in the [ study (1982)

ure@ﬂowm%ral age @adwinistration in many of the rabbit

was equivalent to the systemic
g@of S ece@yteduced faecal output. reduced body

ex
developmental toxicity studies w@;h&ceﬂ si
weights and mortality were obsebed @}

Table 5.6-27: Summary of ma@lal %@a 7 in @%hosa@ld d@elopmental toxicity in rabbits

A > Y RN Number
Dose @ @ @© Red @ of dams
Strain level Mater@ Dig&@hoea/sy q Body weight Noerensy ol with live
2 psy findings :
(Reference) | (mg/kg | Mortalif} faecéag t ot # effect young or
bw/day) N @@ § p litters at
Q RN Day 29 4
Japanese 300 1/18 @ @ ont Lower than Erosion in the 15/18
White ) ) control stomach, hair bolus
(I ) in stomach, watery
1995) % conients in large
N intestine/caecum
NZW 400 2/18 \\@16 218 Initial loss and Fluid filled large 16/18
- then statistically | intestines,
significant haemorrhage.
1996) lower ulceration and
bodyweight sloughing of the
gain than stomach, duodenum
control congested and
colon, rectum and
appendix gas
distended.
200 1/18% 0/16 2/18 Lower body - 16/18
weight gain than
control
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Number
Dose Ridseal of dams
Strain level Maternal Diarrhoea/ faccal Body weight N - findi with live
(Reference) | (mg/kg | Mortality# | loose faeces # e effect RCRIRSY SANER young or
output # A
bw/day) litters at
Day 29 #
NZwW 300 2/20 19/20 9/20 Reduction in Hair-like substance 17/20
maternal body in the stomach
1996) weight gain
175 2720 11/20 9/20 Reduction in - 17/20
maternal body
weight gain
Dutch 350 10/16 16/16 not recorded | No effect - 6/16
Belted 175 216 slight increase | not recorded § effect % N 11/16
in incidence O
1550 D D @ @
NZW 450 1/20 13120 2206 Noalied V- & N 13/20
s 150 0/16 5/16 1/1 @ect N\ | ~ N 15/16
al., 1991) @;b NSRRN &\@ &
NZW 500 8/15 12/15 a5 K@aﬁsl@ A’ O 6/15
= & ol $
1993) N % lo ody &
& @ o @@
) IS ts thal @) ~
¥ o SR
NZW 500 0/15 RS <15 <Qs;emsu@y @é& 12/15
{_ % @7 @ Slg
1989) Q »@Q & Q
@ &S ht gﬂgﬁ%

#- x/y: number of animals affected/total numb@f anim@lyin greyp

X
* - due to mal-dosing. & § \Q
Foetotoxicity/developmental to&@y occlyred a?& 'lbc@ dos‘ﬁg@ﬂlat caused maternal toxicity. Most

indications of developmental toxX¥ity w redu@d 0s§ auon&@ skull, phalangeal and sternebral bones,
which are typically seen ino@ litte ant a@:'l Is &t do not eat well and lose weight during
pregnancy (see expert stagi&nt o %), @he importance of this observation should not
be misconstrued to meanﬁh'u m@rna] (@yicity hose ses was the proximale agent that injured the
fetus, but rather that if expo caus?!’ @ are kept below the doses that cause maternal
toxicity, the developing offspring ar otec est observed effects on the foetuses occurred at
ossification and decreased foetal weights

mg/kg bw/day.

300 mg/kg bw/day and were char

A
1996). The relevant NOAEL for f@om@y is 2 %B

A report from an independent source

2011) has claimed that congenital malformations,
especially of the cardiovascular system, were™used by glyphosate exposure in this same series of studies.
A variety of malformations were reporte oss the database of glyphosate studies; these included:
e Dilated aorta/narrow pulmona ery
Narrow aorta/dilated pulmonary artery
Interventricular septal defect
Cardiomegaly
Single ventricle
Retro-esophageal right subclavian artery
Interrupted aorta
Right subclavian artery arising from aortic arch
*Seal-shaped™ heart

0 2012:Review and evaluation of the rabbit

developmental toxicity database on glyphosate, with particular attention to cardic malformatjons,-ml 2-
04-30, 1200798.000.A0T0.0412.AWO01
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If glyphosate does cause congenital heart defects, it would be anticipated that the prevalence of congenital
heart defects would be increased and one would expect the malformation rate to increase with increasing
dose until the pregnant does would become intoxicated or the fetuses would die. The malformations
occurred at a low incidence across all dose groups: they did not exhibit a positive dose-response; and often
clusters of the malformations occurred in the same fetuses.

The incidence of aorticopulmonary septum-related defects in the combined control groups was 1/879
(0.19%): in the combined glyphosate-treated groups the incidence was 12/2250 (0.5%). One half of the
malformed fetuses was found in litters exposed to the highest doses (450 and 500 mg/kg/day). which also
experienced severe maternal toxicity including maternal deaths. abortions, and weight loss. If these
groups are not considered because of the potential confounding factor introduced by maternal health
issues, the incidence of the defects is 6/2049 (0.3%). These data show that the overall incidence of
aorticopulmonary septum-related defects in offspring from mothers exposed to glyphosate at doses below

those that cause severe maternal toxicity is similar to that seen @()mexposed rabbits.

The other prominent cardiovascular malformation is dilated h@rt. A

56;@1}5
both control and treated groups) occurred in a study condué&edl in a%vlg]e borat

study has several weaknesses including a small numbe@f li wvai
pregnancy rates and maternal deaths in the mid- and
reported dilated hearts. Neither the criteria used to dg

that e "obs

fm@tir @rmc@@

@xh-dage~ grouy
°d@ ose ﬁed 1\@111&;15
were provided, so it is not possible to directly com@e the {ilated hgart figdi

than 2800 fetuses in the other studies. It is poss é
stringent inspection compared to criteria used b

dila
9D

ation

Ny

gstol

@

ther six studies
nents of the hearts
hearts of the more

earts is due to overly

. @
Taken together, overall data regarding @ntial@dio@cul Qalfor@tions in the seven rabbit
developmental toxicology studies do no

lop
nt of

of

Qc contEntio

po
effect on the foetal heart. A comprehen@ye mé/
conducted by experts in the field of G

submitted in Doc K (see expert stat

1plal tx%ol

TR

TF
nd

it th
bit
thi

is a clear compound related
lopmental toxicity studies was
eport is referenced in Doc L and

O XN N K -
Table 5.6-28: Summary of develo@lentxicitg\\@ rabhik\g &Q
Reference '@Jof @@ / @se e | o NOARL LOAEL
(Owner) & Spe @i; > (mg/Ky @kg bw/day (ppm)] Targets / Main effects
S 9 O ¢ .
AR @3 % O] Maternal | Offspring /
@ O A developmental
N4 :

I1A 5.6.11/01 Develop}ﬁnta%%%lo, 109, 100 300 Maternal: defecation of
£ | 995 toxicity, 9300 @ loose stool and
§ (ALS) gavage, rabbiy § subsequent abortion or
s Japanese White premature delivery and
2 4$ reduced body weight
§ Y} Offspring: no effects
u IIA 5.6.11/02 Developmental "| 0, 50, 200. 200 400 Maternal: increased
'En toxicity, 400 mortality, reduced
= 1996 gavage, rabbit, body weight and
2 (NUF) NZW diarrhoea (at the high
g dose), clinical signs
2] (reduced faecal output,
= scours), reduced body
® weight at the mid-dose
-] Offspring: no
A treatment-related

effects
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Reference Type of study/ | Dose levels NOAEL LOAEL
(Owner) Species (mg/kg [mg/kg bw/day (ppm)] Targets / Main effects
bw/day)
Maternal Offspring /
developmental

g 1A 5.6.11/03 Developmental | 0, 100, 175, 100 175 Maternal: diarrhoea,

= 5 I 19%a toxicity, 300 reduced faecal output,

E § (SYN) gavage, rabbit, staining of genital area

E % NZW 31 thedhlgh and mid-

a2 ose dose

s 2 Offspring: delayed

8 5 ossification, decreased

E = body weights at the

e K high dose @y °

> %
Annex Developmental | 0, 75, 175, @ @° %\@ @atem@o tiarrhoea
B.5.6.2.2.2 toxicity, 350 ‘ié' °§'§? @ §énd Stool, and
Glyphosate gavage, rabbit, Q@ < NN N @ inc d mortality at
Monograph Dutch Belted @ Q N) &\ ; h dose
1A 5.6.11/04 S §79 Q Q’ spginﬂ‘ No
o&\@) % % © N Q’eatme nt-related
1980 A Q) @ N ) effects
@ @
(MON) L & O 4
An_nex Dew:'e.lopment.al 0, 89 150, &@ @@’ 6\? 15@)° Maternal:.r.ed uced food
B56222 toxicity, rabbit, | 459 Q © ﬁ 9 consumption,
Glyphosate NZW é\’ @Q : @C? Q© soft/liquid faece s,
Monograph @ s:v\@ & reduced body weight
1A 5.6.11/05 @ &@,Q ?;,\ 4 - Q@ Developmental:
N) N increased

g | 1991a (CHE) Q) A @@9 O Q\} embryo/foetal deaths

e ©© @& @K’ N @ and post-implantation

= loss

o Z % Ry m&

5, - 4
% Annex 1o A L 100 100 Maternal: increased
p

2 | BS5.6221 icity, rabbit, 0 © mortality, soft stool/

& S

| Glyphosate N @ @Zﬁ ®) 3 liquid faeces

£ Monograph s?\@’ @f y;% @»@ Developmental:

Elums | %S¢ i

3 | (FSG) %9\ N incomplete

E N f@ ossification)

“ [ Annex Developmenf@ | 0.83, 250 250 250 Maternal: body
B.5.6.2.2.2 toxicity, %O weights and food
Glyphosate avage, rabbit, consumption signify-

Yp gavag ?§ p £n

Monograph NZW if cantly reduced; 2

IIA 5.6.11/07 abortions were noted in
the high dose group

1989 Developmental: mean

(EXC) number of viable im-
plants significantly
reduced, mean number
of external, visceral
and skeletal malfor-
mations, and mean
number of variations
significantly increased.
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Figure 5.6-1: Results of developmental toxicity studies in rabbits
Rabbit Developmental Toxicity Studies
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\ 9D
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|© Maternal NOAEQS Matern@\hQ\EL *gYspring NG@®L X Off

g LOAEL |

&y o $
Tier II summaries are presented % all &%ﬁ%@dles@l& d{@)mental toxicity in the rabbit to
allow for a robust weight of evid e evaluatio end& 3 \@9
O e & O
Annex point Aughet(s) 510 UY(;@ Sﬁ\lﬂy tighe”
ITA, 5.6.11/01 6@5 @R-0 Teratogenicity Study in Rabbits

a owner: Arysta Life Sciences
@%tudy no.: [ 94-0153

&) Date: 1995-07-21

S | GLP: yes

not published

Guideline:

Deviations:

Dates of experimental work:

Executive Summary

OECD 414 (1981), IMAFF 59 NohSan 4200
(1985), US-EPA 83-3 (1984)
None

1995-03-31 to 1995-06-09

HR-001 was administered by gavage to three groups of 18 artificially inseminated Japanese White rabbits
each, at doses of 10, 100 and 300 mg/kg bw/day from Gestation Day 6-18 (artificial insemination = Day1).
A further group of 18 animals was exposed to the vehicle to serve as control.

No adverse effects related to test substance treatment were observed in any animals of the low and mid
dose group. In the high dose group, defecation of loose stool and subsequent abortion or premature
delivery was considered to be related to test substance treatment with regard to the results of the

preliminary study.
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Mean maternal body weights and body weight gains on Days 16-24 of gestation in the high dose group
decreased slightly although the differences from controls were not statistically significant.

Examinations at caesarean sectioning demonstrated no significant differences in the gravid uterine weights
and the numbers of corpora lutea and implants between the control and the treated groups. The mean
number of live foetuses, mean percent incidences of resorptions and foetal deaths, foetal sex ratios, mean
foetal body weights, and mean placental weights in the treated groups were comparable to those in the
control group.

Teratological examinations demonstrated no test substance treatment-related external, visceral and skeletal
abnormalities in any foetuses in any treated groups.

Conclusion:

The oral administration of HR-001 to artificially inseminated rabbits by gavage Gestation Day 6-18
resulted in treatment-related changes at 300 mg/kg bw/day. Therefore the NOAEL was considered to be
100 mg/kg bw/day for maternal toxicity. The NOAEL for @)ring was cg sideredéto be @O mg/kg

bw/day. O @ % o@
ISP s
L. MATERIALS 1@@) M@Ol& @ &

NGO O S

A. MATERIALS @ S o L Q&
1. Test material: ”\% @ é\? @} )
- @ N

Identification: Glyphosate%echn sy Co

R'Qg“\ &

i
Description: White cﬁ%%al @,& Q

9
LouBatch # T-94100 X @@© @6 QQ
Purity: 9 NN (RN
Stabili : o oy & R
ability of test compound: @@t re& d @ § N
2. Vehicle and/ Q & K,@ o&\ o\«@’
or positive control: O 05 arbo@yme ‘éellul%@
3. Test animals: °\@@ @ 6\' ©Q @@
0§§ccies abb' < (©)
Str@ JTap@ese V&@e rabkds Kbl:JW, SPF

Source:
Age:QlS we@ (ferﬁ@s); 5-50 month (males)
Sex:  Mafgyand {@hales
Weight at dosing: 3% — 4@ ke
Acclimation period: 10 d

Diet/Food: , ad libitum (females) / 120 g/day

(males)
Water: Tap water, ad libitum
Housing: Individually in aluminium cages with wire-mesh floors.
Environmental conditions: Temperature: 22 +2°C
Humidity: 55 £ 10%
Air changes:  15/hour
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: 1995-03-31 to 1995-06-09
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Animal assignment and treatment:

In a teratogenicity study groups of 18 Japanese White female rabbits received doses of 0, 10, 100 and
300 mg/kg bw/day test substance in carboxymethylcellulose by gavage from Gestation Day 6-18 after
artificial insemination performed on 12 or 16 females each day for 5 consecutive days. The dose levels
were chosen based on results of a preliminary teratogenicity study.

Diet preparation and analyses

For each dose level, dosing solutions were prepared two times during the study by suspending the test
substance in purified water with the aid of 0.5% sodium carboxymethylcellulose. For each dose level
dosing solutions were analyzed for concentration of the test substance before use.

Clinical observations
A check for clinical signs of toxicity, ill-health or behavioural changes was made once daily during the
pre- and post-dosing periods and twice daily (before and after (@’ng) during @gdosmg period. b

@’ .
Body weight qé N © K’ %\i\’

Individual body weights were recorded on Day 0, 6-18, @ an of g t:) iono§ t gains were
calculated by subtracting the body weight value on & 0 ofi tatlrom ékach v determlned on
Days 6 through 27 of gestation. Adjusted weights v@e also@lcula 1] by@)tract the gravid uterine
weight from the body weight on Day 27 of gestatl% % A &

@
Food consumption AN @ @ @

@ %
Food consumption of females was determine@n altetnate d§ from@ay Vo)") ay 26 of gestation and on
Days 26- 27 of gestation. In each interval 3daily f cons@lptlo@/rab day) was calculated for each

female by dividing values of total food c@umpt tl@numlg@q f da@

O
Sacrifice and pathology @ @
Females were euthanatized by an @Jectlo f rd@ f a tobarbital sodium solution into the
auricular vein on Day 27 of gest b]ecte 0 caeﬁ@rean ioning.

The ovaries and uteri were re oved, ghed@ thenyxamin&d for the number of corpora lutea and for
the number and position % pl and @ud o foel)
classitied into 1mplantat1 tes, phacental %mnar@ and cerated foetuses according to the difference

in developmental stage at wh1 @aths ed. n uterine implants were not grossly apparent,
the uteri were stained with 0 a nium%lfid olution to detect very early resorptions. After
examination of the ovaries and COHC@JSGS fen@le was necropsied.

SN

Developmental parameters @
Live foetuses and their placentas we dividgally weighed. Live foetuses were uniquely identified by
litters. Then they were euthanatized b@ mE@perltoneal injection of a pentobarbital sodium solution and
examined for external abnormalities. The e%s were examined for alterations after removing the palpebral
skin. The sex of the foetuses was detern%@ by observation of the gonads.

After these examinations, each foetus was examined for visceral abnormalities. Then the thoracic and
abdominal organs were removed and preserved in 10% neutral- buffered formalin along with the ovaries
and placentas. The remaining skeletons were fixed in 70% isopropanol, stained with alizarin red S and
cleared in 70% glycerin for examination of skeletal abnormalities. After examination, skeletal specimens
were stored.

Statistics

The following statistical tests were used to estimate significance of differences between the control group
and the treated groups. The data on body weights, adjusted body weights, body weight gains, and food
consumption of maternal rabbits, numbers of corpora lutea, implants, and live foetuses, and weights of
gravid uteri, foetuses and placentas were evaluated as follows: Equality of variances was first evaluated by
Bartlett’s test. When group variances were homogeneous, a parametric analysis of variance in one-way
classifications was used to determine if any statistical differences exist among groups. If the analysis of
variance was significant, Dunnett’s t-test or Scheffé’s multiple comparison test was performed to detect
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any statistically significant differences between the treated groups and their corresponding controls. When
Bartlett’s test indicated that the variances were not homogeneous, Kruskal-Wallis test was used for
detecting any statistical differences among groups and if significant, Dunnett-type mean rank test or
Scheffé-type mean rank test was performed to detect statistical differences between the treated groups and
their corresponding controls. Fisher’s exact probability test was used for the data on the incidences of
clinical and gross pathological findings in maternal rabbits, incidences of maternal rabbits having foetuses
with malformations and variations, incidences of foetal malformations and variations, and foetal sex ratio,
and Mann-Whitney’s U-test for the data on the percent incidences of resorptions and foetal deaths.

II. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS
The test substance was detected at levels of 95-105% of the tar@concentratl s in each dosm@flutlon

<@’ &,
B. FOOD CONSUMPTION Qé &S @ &
Mean food consumption in the treated groups was comp@ble @at 1 on@ grroughout the
S S
study period. % ,
& &L
C. MORTALITY Q AN <
One rabbit in the high dose group died on Day 2@ ges @@%n w1@<§u sh@c@mg aﬁ%%hnlcal signs.
N &)
D. CLINICAL OBSERVATIONS & @ S S @

During the treatment period one anlmal%gach Q@(]’ed I@r los forell& and scab on the auricle,
respectively in low and mid dose gro espe(@v ly (@@e Ta @5 6- @ In the high dose group four
animals showed loose stool and two shpwed saifed furm e petvanal gglon that was considered to be an
alteration caused by defecation of lﬁ% he % -1» dené‘f loontool was significantly high when
compared with the control. @'
During the post-dosing perlod andene an%ﬂal 1n£§he €O a~ ol group showed loose stool and red
material on the tray, respectl thé([ grou air ld&s (forelimb) was found in one animal and
loose stool in another. Be &;‘-‘ on Day 20 of gestation, and another one
prematurely delivered on estatl . In t]@mld dQsé group only one animal showed hair loss in
the lower abdominal region. I{ﬁhlg @se 2reyp, tw Shimals out of four, that had shown loose stool
during the dosing period, still sipwed alterdtion, one animal out of these two aborted on Day 26
of gestation. Although loose stool d@pear@emm the two other dams, the first prematurely delivered on
Day 27 of gestation and the secondthad hajfdpss (d@al region).

Considering the results of the preliming@y stu. efecation of loose stool and subsequent abortion or
premature delivery observed in the h%%st d@ group were considered to be related to test substance
treatment.

Table 5.6-29: Observed clinical signs dur@w dosing period
Number of rabbits affected in dose group#

Clinical sign Control Low Mid High
(0 mg/kg/day) (10 mg/kg/day) (100 mg/kg/day) (300 mg/kg/day)

No abnormalities detected 18/18 (0) 16/17 (1) 15/16 (2) 13/17 (0)
Hair loss 0/18 (0) 1/17 (0) 0/16 (0) 0/17 (0)
Scab on the auricle 0/18 (0) 0/17 (0) 1/16 (0) 0/17 (0)
Soiled fur in the perianal 0/18 (0) 0/17 (©) 0/16 (0) 217 (0)
region

Loose stool 0/18 (0) 0/17 (0) 0/16 (0) 4/17 (H*

#x/y: number affected / total number of animals in group

* Significantly different from control at p < 0.05.

Figures in parentheses represent the number of animals having no grossly observable conceptus. These animals were excluded
from statistical evaluation.
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E. BODY WEIGHT

Mean body weights of animals in the low and mid dose group were comparable to those in the control
group. In the high dose group, although differences from controls were not statistically significant, the
mean values on Days 16-24 of gestation were somewhat lower than those in the control group.

F. PATHOLOGY

Necropsy

Necropsy of maternal animals aborted, prematurely delivered or found dead on the study noted no
abnormalities in the rabbits in the low dose group. In the high dose group, the aborted rabbit had yellow-
coloured adipose tissue, a hair bolus in the stomach, watery contents in the large intestine and accentuated
lobular pattern in the liver. The prematurely delivered rabbit in the high dose group had soiled fur in the
perianal region, erosion in the stomach, a hair bolus in the stomach, and watery contents in the caecum. In
the dead rabbit, pale liver and ascites (red) in the abdominal cavity were found; however, the cause of

death was not known.
Gross pathological findings observed in animals which survivgy to te@ﬂnatf th @dy \g%@e hair loss
in the lower abdominal or dorsal region in one animal in e@» of th %h ,\ ; hair bolus

in the stomach in one animal each of the control and 1@/ dos@oup e o@rre% of these gross
pathological findings was low, and considered to be un&@ated tt suce tﬁ&atmelb

& & O Q
Observations on the ovary and uterus %
In the control, low, mid and high dose groups$ 164 u\ ectlvely, survived to
termination of the study and were proven to be$aregn 0 '\4 aggl one females in the low,

mid and high dose group, respectively, had @rossl seryaple co le implantation sites were
fide@ptutio IldlC very early resorptions;. all

culatie@s
=@- ated@ abneﬁnahtle@ all @ups including the control. Mean

gravid uterine weights and mean nyders orpofh lute@d 1m1@nts were comparable between the
control and the treated groups. @ & . @
& @

N
G.  DEVELOPMENTAL I@RA@I‘E@ QO
Number and viability of fo @
No statistically significa eren@ were%ted @e @ number of live foetuses and mean percent
incidences of resorptions an foel@death@@etwe@ %&ol group and the treated groups.
Sex ratio, foetal body weights an(%@«@ent elg s©
No statistically significant differ s we@ notgddn the sex ratios, mean foetal body weights, mean
placental weights, mean number of liv tuse %ﬁd mean percent incidences of resorptions and foetal
deaths between the control group and tlt@ﬁeatoups

External, visceral and skeletal examlnat

No statistically significant differences oted in the incidences of maternal animals having foetuses
with external, visceral and/or skeletal m: ormatlons in the low and mid dose groups when compared with
the controls. In the high dose group, the number of litters with malformations was significantly higher than
that in the control group (see Table 5.6-30). This increased malformation rate was due to an increase in
skeletal malformations, as no external or visceral malformations were noted in foetuses from the high dose
group. This was considered to be a sporadic alteration rather than the test substance treatment-related
alteration because the types of skeletal malformations observed were inconsistent. Further, a dose-
response in the number of foetuses showing skeletal malformations was not evident across dose groups.

With regard to variations, the incidence of total no. of litters with skeletal variations in the 100 mg/kg
bw/day group was significantly higher than that in the control group (see Table 5.6-30). This high value
was due to a significantly high incidence (87.5% of litters, 27.3% of the foetuses) of lumbar ribs in this
dose group when compared with the control (72.2% of litters, 16.4% of foetuses). The total litter incidence
for skeletal variations in the 100 mg/kg/day group was 100%. However, the increased incidence of lumbar
ribs n the 100 mg/kg/day group was considered to be a sporadic alteration because the value was within
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the historical control range (8.1-35.0% of examined foetuses), and because no such increase was observed

in the 300 mg/kg bw/day group (13.4%).

Table 5.6-30: Incidence of fetal malformations and variations in rabbits treated with HR-001

. 1 Dose level (mg/kg bw/day)
Foetal findings 0 10 100 300
Malformations
No. of litters examined 18 15 16 14
No. of foetuses examined 140 130 150 112
No of litters with anomalous foetuses 1 3 3 5%
Percentage of litters with malformations (%) 5.5 20.0 18.8 35.7
Skeletal malformations
Fusion of the frontal/parietal bones 0 1 0 2
Fissure of the parietal bone D 0 0 3 5. 0
Hypoplasia of the interparietal bone S Q @1 Ao 0 P O
Splitting of the parietal bones L& [« O 0 A 3R 1
Shortening of the nasal/frontal/mandibular bones D 0. NG 0
Hemivertebra RYEER AN &2 [ W 2
Unil.ateral ossification centre of the thoracic/lumbar&\‘j‘/teblg@ @ 0 4 1 4© 0 0
bodies %) © Q
Bifurcation of the ribs & N S 0 0
Sternal cleft @ N7 or @] % 1 0
Splitting of the sternebrae with sternocostal joint dls@%eme;ﬁ% SO & 0 0
Total no. of foetuses with skeletal malfor © Q1 LD 4 6 5
Percentage of foetuses with skeletal malﬁg‘ﬁmatmm% ) R, 0.7 @@ 3.1 4.0 4.5
Total no. of litters with skeletal malforfations ¢, & 1O 3 2 5
Percentage of litters with skeletal malf6rmatiéQs (%)ﬁ\’ W x> 20.0 12.5 29.4
Variations NN o
No. of litters examined Y N AT A T8 15 16 14
No. of foetuses examined @ & RN O Y0 140 130 150 112
No of litters with anomalous feBtuses,D @ Né O 16 14 16 8+
Percentage of litters with y&gjatio ) A O @ | 889 93.3 100 57.1
QL & O &
Skeletal variations P~ o SIS
No. of foetuses examined <& & QO O 140 130 150 112
27 presacral vertebrae v Qr R ~ © 4 1 4 3
27 presacral vertebrae with 13" /ﬁw © S 12 9 15 12
Cervical ribs NN 1 3 1 1
Lumbar ribs NN 23 19 41 15
Extra ossification centre anterior t 1" siépnebra with costal
cartilage joining (@% $@ 0 0 0 !
Total no. of foetuses with skeletal variatiéxs 40 32 61% 31
Total no. of litters with skeletal varia%&% ” 16 12 16 8
Percentage of litters with skeletal variations (%) 88.9 80 100 57.1

* Significantly different from control at p < 0.05.

II1. CONCLUSION

The oral administration of HR-001 to artificially inseminated rabbits by gavage from Gestation Day
6-18 resulted in treatment-related changes at 300 mg/kg bw/day. Therefore the ‘No Observed
Adverse Effect Level’ (NOAEL) was considered to be 100 mg/kg bw/day for maternal toxicity. The

NOAEL for offspring was considered to be 300 mg/kg bw/day.
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Annex point Author(s) Year Study title

A, 5.6.11/02 1996 Glyphosate technical: Oral gavage teratology
study in the rabbit

UK

Data owner: Nufarm

B oicct no.: 434/020

Date: 1996-07-04

GLP: yes

not published
Guideline: OECD 414 (1981), IMAFF 59 NohSan 420

(1985), USSKPA 83- %[198@ o
Deviations: None b @ °<\9@

. NS
Dates of experimental work: 1993@11@*) 1 o\@ @\
0 @

Executive Summary @
Glyphosate technical was administered by gavage three ups %Ne %ﬁhﬂd White rabbits
each, at doses of 50, 200 and 400 mg/kg bwfdz@ rom tatl ay ? {ma ¢ = Day 0). A further
group of 18 animals was exposed to the vehu,le % COT

Individual clinical observations, bodyweigl d tocons llon @re r ded during the study. The
females were killed on Day 29 of gefation, Q nme@ de ‘Oplt,@y for external and internal
malformation. The uteri were examined 1ber @LOFR@ Iule?}z% pl:ug on number, position and type,
foetal weights. external appearance a nterq@mcer&&’u s/abyrmalities were recorded. All live
foetuses were preserved, processed $ ég uenthy xal for @l&lal anomalies with the heads of
half the offspring preserved and exdlined for viscsQy ano@es AN

At the high dose level there wi ldE of tre 1ellt—fblated

.(

death. Clinical signs of tox S
bodyweight gain and reduu@od lmp
severe, effects were seer bod 15111 gain. A Q e
observed. There were no lreat rel effe@ on @terim or foetal parameters examined in any
dose group.

Nects resulting in one treatment-related
faeccal output and diarrhoea, reduced
aLthe intermediate dose level similar, but less

Conclusion: Q @ C&&

The oral administration of glyphosate t Ncal time-mated rabbits by gavage from Gestation Day 7-19
resulted maternal toxicity at 400 mg/ks\¥w/dagp There were no treatment-related effects on pregnancy or
foetuses at any dose level. Therefore the N@EL was considered to be 200 mg/kg bw/day for maternal
toxicity. The NOAEL for developmental t@gity was considered to be 400 mg/kg bw/day.

g

L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: Glyphosate technical
Description: White powder
Lot/Batch#: HO935DI61A
Purity: 95.3%
Stability of test compound: not reported
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2. Vehicle and/
or positive control: 1% carboxymethyl cellulose

3. Test animals:
Species: Rabbit
Strain: New Zealand White
Sourcc: | UK
Age: 17 -19 weeks
Sex: Females (time-mated)
Weight at dosing: 2.2 -4.1kg
Acclimation period: At least 4 days
Diet/Food: [ Standard Rabbit Dietm U@od
libitum C&&Q ﬁ\@ Y o?\i\y
Water: Tap water, ad libitu @\ \b
Housing: Individually in sta&@@ss st@age@m griﬁ%oor §
Environmental conditions: Temperature: o@i 3%@ ©) \Q Q&

Humidity: 90 + ST SN
Air changesg@ 15@ Q@Q Q@j @\
12 hour&@@ht/da&@cyd@@ % @@@
S Q @ O
B: STUDY DESIGN AND METHOKS
& @@ w\@ ~ §Q

In life dates: 1995-10-13 - 1995- 12§ && Y

<

B
@@

@
“0

Animal assignment and treat @ in t@prelnﬁﬁgry s‘i}ly
Twenty-tfour time-mated femaleS®wer pph@Sex y maQ virgin females were paired with stud
males. The day of copulatioﬁ@s d @1 ted @ny 0 stat ) The females were delivered to |||
I o b%?@ Day&3 of g@atlo allocated randomised to treatment groups.
Groups of 6 mated New ealan@whlte@emal al blts eived 0, 50, 200 or 400 mg/kg bw/day test
substance in 1% carboxymeth;i@ellu by gﬁyage /kg bw) from gestation Day 7-19. The dose
levels were chosen based on results a@yt pre narygose finding study with 6 female nulliparous rabbits,
where administration of 500 or mg/g bwy&ulted in toxicity signs (scours, fluid filled caecum,
stomach ulceration, body weight loss, r d food consumption). Based on these findings dose levels of
> 500 mg/kg bw were considered to be 1@) higlgr a prolonged study.

Animal assignment and treatment in thea%aln study:

Seventy-two time-mated females were suffplied as described for the preliminary study (see above). Groups
of 18 mated New Zealand white female Yabbits received 0, 50, 200 or 400 mg/kg bw/day test substance in
1% carboxymethyl cellulose by gavage (5 ml./kg bw) from gestation Day 7-19.

Dose formulation and analysis

For each dose level, the test material was suspended daily in 1% carboxymethyl cellulose by weighing the
required amount into a glass jar and adding vehicle to make the appropriate final volume. Homogeneity
was assured by mixing the formulation with a homogeniser. The concentration, stability and homogeneity
of the test material were analyzed. The formulation was stable for at least 1 h.

Clinical observations
A check for clinical signs of toxicity, ill-health or behavioural changes was made once daily during the
pre- and post-dosing periods and twice daily (before and after dosing) during the dosing period.



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 3 Point 5:
Toxicological and toxicokinetic studies

May 2012 Page 607 of 1027

Body weight
Individual body weights were recorded on Day 3, 7, 10, 13, 16, 19, 22, 25 and 29 of gestation.

Food consumption
Food consumption of females was recorded on Days 3 to 7, Days 7 to 10, Days 10-13, Days 13-16, Days
16-19, Days 19-22, Days 22-25 and Days 25-29 of gestation.

Sacrifice and pathology
Females were euthanatized by an 1.v. injection of an overdose of sodium pentobarbitone into the auricular
vein on Day 29 of gestation, examined for macroscopic abnormalities and subjected to caesarean
sectioning. The ovaries and uteri were removed, weighed and then examined for the number of corpora
lutea and for the number and position of implants and dead or live foetuses. Resorptions and foetal deaths
were classified into implantation sites, placental remnants, and macerated foetuses according to the
difference in developmental stage at which deaths had occu@. After exa%nation of the (@ﬁes and
conceptuses, each female was necropsied. Ci&@ @" © @ °§9
Q,
Developmental parameters b @\ \6 o§ °\©
The foetuses were killed by intrathoracic injection of @um Qoba@ne. N foet@ were dissected
and examined for visceral abnormalities macroscopigglly. TiheadCo1 aligrate f@ses were removed
and identified using an indelible marker and plac @1 Boutn‘s fixfitive. After a minithum of 14 days, the
heads were transferred to 90% industrial meth %\\téd spfedts (I ":%
visceral anomalies under a low power binoc mjékcop

) in d@ftilled*wgater and examined for
foetuses were identified using colour codedoz@es @p ace T0%@MS il%@stilled water. The foetuses

angdulsingh@and Bennett 1977). All
were eviscerated, processed and the skeletgns stainedPwith @;lzarin@d (Daggon 1926). The foetuses were

examined for skeletal development and a@%alie@ @ «§ @
O\ @
Statistics in the main study Q@ &@, X N
Female bodyweight change (relatye to ﬁy 7 ges @yn) food consumption were analysed

statistically by one-way analysi O varighce wit™ihe Bﬁnferr aib multiple comparison test followed by
pair wise analysis of control v 1@3 aga%st tre&?@i grou%value&using Students ‘t* test where appropriate.
All foetal parameters, skel@ev%?‘nent @roup 4 &1 specific visceral and skeletal anomalies
were analysed statisticall& Krusk¥ll-Wallss non amgL analysis of variance followed by pair wise
analysis of control values again%@%ated@@lues @ng theMann-Whitney U - test where appropriate.

RS

IL @ RESGLTS AND DISCUSSION

o, @ K
A.  ANALYSIS OF DOSE FORMUIQYTIO
The test substance was detected at %@Ievel@ 81-102% of the target concentrations in each dosing

solution.

B. FOOD CONSUMPTION @

In the preliminary study, significantly r%ced food consumption was observed while administering in the
high dose level of 400 mg/kg/day (Days 7 to19 of gestation). This observation was confirmed in the main
study. At the high dose level, there was a reduction in food consumption during the dosing period
compared to controls (Days 10 to 13, p < 0.05; Days 13 to 19, p < 0.01). No other significant changes
were observed in the remaining groups during the main study.

C. MORTALITY
In the preliminary study, two does were killed in extremis in the high dose group, one had aborted foetuses
and the other was bleeding from the vagina. No mortalities occurred at any dose up to 400 mg/kg/day in
the preliminary study.

In the main study, two rabbits were found dead or moribund at the high dose level. One female was found
dead prior to dosing on Day 19 of treatment. One female was killed in extremis on Day 20 of treatment.
Clinical observations noted at this time included hunched posture, lethargy, ptosis, hypothermia and blood
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on the litter tray. At the intermediate dose level, one female was found dead after dosing on Day 16 of
treatment. Necropsy findings of reddened lungs, a fluid filled thorax and test material in thoracic cavity
are consistent with mal-dosing. At the low dose level, no mortalities occurred. One female was found dead
two minutes after dosing in the control group. Necropsy findings of blood in thorax, inflated appearance of
lungs and a large area of congestion on the right caudal lobe are consistent with mal-dosing.

D. CLINICAL OBSERVATIONS

In both the preliminary and the main study, the clinical signs were in general the same. There was a
toxicologically significant increase in the incidence of clinical observations, particularly scours, reduced
faecal output and diarrhoea at the high dose level (400 mg/kg bw/day). Observations of lethargy, ptosis,
hunched posture, hypothermia and blood on tray were noted for one animal of the main study killed in
extremis.

At 200 mg/kg bw/day, vaginal bleeding and blood on tray were noted for one animal of the main study.
Scours were also noted in animals at 200 and 50 mg/kg bw/ as well as in_the control gro@ but the
incidence and duration were not as severe as at the high dos%@vel &? @ T abgﬁ 3]%@1 0 ot@treatment-
related observations were evident.

Thus, for the findings observed at doses below 400 -fu p bv@r a d@@s Q - 3¢ could not be

established. % @
@
Table 5.6-31: Observed clinical signs during the dosng\permg& Ao \ Q

N@ber 0 bblt ected@ dose geiﬁup
Clinical sign Control rmedigle High
(0 mg/kg/day) % @@ mg[@day) (400 mg/kg/day)
Scours 5/14 (4) % KS 0/18 BN TARAR) 16/16 (2)
Reduced faecal output 0/14 (HQ R 1/180) & &6 Q) 2/16 (2)
Diarrhoea 0/14 (49 ’@‘” &0 @ N6 (2) 10/16 (2)
Diuresis V&R & WWBROSN [ SR 0/16 (2)
Blood on tray D fop/18 (B 1/16 (2) 1/16 (2)
Noisy respiration T4 () O VWY o 116 1/16 (2)
Lethargy QU4 & b, 08l O 0/16 (2) 1716 (2)
Ptosis G 01 SF @?%ﬁ 0@ 0/16 (2) 1716 2)
Hunched posture N THD &7 R R 0/16 (2) 1/16 (2)
Hypthermia 04 (4),, © 0/186 0/16 (2) 1/16 (2)
Anal staining @@6/14 N Q  0/I&Y0) 0/16 (2) 1/16 (2)
Subdued behaviour XN 0/14Q) o (0 0/16 (2) 1/16 (2)
Vaginal bleeding 0@@(4) (©) /18 (0) 1/16 (2) 0/16 (2)

i x/y: number affected / total number of a@ﬂs in g@p K&)
havj

Figures in parentheses represent the number of al@ ng no grossly observable conceptus.

Y &
E. BODY WEIGHT 9 S
In the preliminary, study a toxicologically s%nlflcant decrease in body weight gain from Day 13 to 19 post
coitum was evident at the high and inter, ate dose levels.
Likewise a reduction in group mean bo@lght gain from Days 9 to 29 post coitum was observed in the
high dose level group during the main study. The difference in group mean bodyweight change compared
to controls was statistically significant (P<0.05 to 0.01) from Days 13 to 29 post coitum. Also in the
mtermediate dose level group a slight reduction (although not statistically significant) in group mean
bodyweight gain from Day 9 to Day 29 post coitum was noted. In the low dose level group bodyweight
gain was comparable to controls throughout the study period (see Table 5.6-32).

&
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Table 5.6-32: Mean body weight gain during gestation

Dose level No. of Body weight change (g) at Day (relative to Day 7)
(mg/kg bw) animals 10 13 16 19 22 25 29
0 (Control) 14 29 95 202 260 314 375 409

50 18 12 75 158 223 278 325 395
200 15 -11 54 143 198 263 309 294
400 15 -33 -45% 1% 2] %% 96%** | 153 250%*

* Significantly different from control at p < 0.05.
*# Significantly different from control at p < 0.01.

F. PATHOLOGY

Necropsy

The macroscopic necropsy findings of the two does of the high@el dose gro that died or w@kllled in
extremis included fluid filled large intestines, haemorrhag?: cera@)‘h a% ou @’@g of stomach,

duodenum congested and colon, rectum and appendix gas SStendddTh dm@mdl@ that the test
material may affect the gastrointestinal tract. The anim@klll ,‘C” extRey zs a&\@ 1 also had both
uterine horns containing blood and dead foetuses in th¢@ erus@phis Hhe a $ternal toxicity.
All other necropsy findings were not treatment-relatg@ @) N &

NN & R
Observations on the ovary and uterus @ &) @Q @@
No treatment related effects were evident in botfithe p nagwud @am s@’@dy

S e

In the control, low, intermediate and highkglose 1 gro@ps 14,@8 16§d 16 females, respectively,
survived to termination of the main stud@d wefp ogg_’:to be ‘$‘ he number and distribution of
ent t

females that were not pregnant indic % e welsoho tred
Litter size at caesarean necropsy wa$n dhle in 3 reat% grou@.
G. DEVELOPMENTAL @AM@#ERSN S8
Number and viability of foetyse % % N

A
The litter size at caesarean 5{;@ Q& comp@able @ll trga@hent groups. In the high dose level group,
there were slight, but not sticallysignifitant, ingyeas ate foetal deaths and post implantation loss,
mainly due to one animal nine e degilys, resifiing in a post implantation loss of 69.2%. This
was therefore considered not\, treaﬁ%ent T d effect. At 200 mg/kg bw/day, there were
statistically significant increases (p@ ) in @ﬁl foetal deaths and post implantation loss. These increases
were caused by a slight, but not @tlstlca 1®signi t, rise in early foetal deaths. As at this dose level,

there was no rise in late foetal deaths,\® een@t the high level; the effect on early foetal deaths was
considered not to be treatment-related. &
NS

ed effects on pregnancy rates.

{@

Foetal body weights
No statistically significant differences ﬁg noted in the mean foetal body weights between the control
group and the treated groups. Mean totalNitter weights were comparable in all treatment groups.

External, visceral and skeletal examination

At the high dose level, there was one litter with one foetus with major malformations. This foetus was
tound to have spina bifida and clubbed and malrotated hind limbs. At the intermediate dose level, two
foetuses of two different litters had major malformations. One foetus had retinal infolding and a
haemorrhage in the retinal layer, the other acephaly, small kinked tail, bilateral forelimb flexure,
mterrupted aorta and an intraventricular septal defect. At skeletal examination, this foetus was found to
have multiple rib and vertebral column abnormalities. At the low dose level, three foetuses of two
different litters had major abnormalities. In one litter, one foetus had forked ribs with a displaced vertebral
centrum. In another litter, one foetus had a small eye with retinal infolding and aphakia. A second foetus
from this litter had nostrils close together, and a thin nasal septum not attached at posterior pole near the
front of the nasal passages. In the control group, there were two foetuses from two different litters with
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major abnormalities. One foetus had gastroschisis and the other foetus had an extra vertebral arch resulting
in scoliosis.

These findings were considered to be within the range of normal variation for this species. There were no
treatment-related effects on the degree of skeletal development.

Table 5.6-33: Incidence of foetal malformations and variations in rabbits treated with glyphosate acid

: 5 Dose level (m bw/day)
Foetal findings 0 50 gfkgm) 400
No. of litters examined 14 18 15 15
No. of foetuses examined 128 157 119 134
Skeletal malformations
Total no. of foetuses with skeletal malformations 1 0 1 0
Total no. of litters with skeletal malformations 1 0 1 0
Percentage of litters with skeletal malformations (%) RS Tl 0.0 6.7 o 0.0
Skeletal variations A o @ as° oy
Total no. of foetuses with skeletal variations q:é, @43 YO 48 A 3‘& 49
Total no. of litters with skeletal variations & 130 | N O 15
Percentage of litters with skeletal variations (%) @9 Q928 Z{‘g‘” Q00 100
External and visceral findings % Y Q l»n? 1O
No. of litters examined - @ 7 V4 S 18 Y 15 15
No. of foetuses examined KN\ Avisa]| 152, ] 119 134
No of litters with anomalous foetuses O N @ 29 5 2 3
Percentage of litters with anomalous foetuses (%) @AY ‘1@% G 3 13.3 20
No. of litters with major malformations 2 O Q) O P92 2 1
Percentage of litters with malformed foengg{%) o O pu3g 1Ll 13.3 6.7

m NCE 10 «@\” N)
N %. @ :
The oral administration of glyp te tec l\@pre@t ra@ts by gavage from gestation Day 7-
19 resulted maternal toxicity at=400 g bwiday. , her@?vere no treatment-related effects on
pregnancy or foetuses at any clo e ls@h e the\'No Observed Adverse Effect Level’

@f

(NOAEL) was considere ®w/da ;-\-' al toxicity. The ‘No Observed Adverse
Effect Level’ (NOAEL) e‘el enta oxici€y was gonsidered to be 400 mg/kg bw/day.

S
Q@x@»@

Annex point Author(s)® Ye@\\’ Study title

A, 5.6.11/03 @6 @yphosare acid: Developmental toxicity study in
@ the rabbit

Nl
&

Data owner: Syngenta

e Report No.: 5009

Date: 1996-07-02

GLP: yes
not published

Guideline: OECD 414 (1981), EEC B.31 (1988),US-EPA
83-3

Deviations: None

Dates of experimental work: 1996-01-01 to 1996-02-09

Executive Summary

Glyphosate acid was administered by gavage to three groups of 20 mated New Zealand White rabbits
each, at doses of 100, 175 and 300 mg/kg bw/day from gestation Day 8-20 (mating = day 1). A further
group of 20 animals was exposed to the vehicle (deionised water) to serve as control.
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Individual clinical observations, bodyweight and food consumption were recorded during the study. The
females were killed on Day 30 of gestation, examined macroscopically for external and internal
malformation. The uteri were examined number of corpora lutea, implantation number, position and type,
foetal weights, foetal sex, external appearance and internal visceral anomalies/abnormalities were
recorded. All live foetuses were preserved, processed and subsequently examined for skeletal anomalies
with the heads of half the offspring preserved and examined for visceral anomalies.

Administration of 175 or 300 mg/kg bw/day was associated with dose-related maternal toxicity. This
toxicity was manifested as signs of diarrhoea, reduction in faecal output as a result of reduced food
consumption and a corresponding reduction in body weight. There was no maternal toxicity attributable to
the administration of 100 mg/kg bw/day. At the high dose level, when maternal toxicity was seen, a
reduction in mean foetal weight and very minor alterations in foetal ossification were evident. There was
no effect on the number of foetuses or their survival and there was no evidence of teratogenicity.

S '

Conclusion: @°

The oral administration of glyphosate acid to time- mate(f&g%bblt@ﬁ)y Q frc&&es@n Day 8-20

resulted in maternal toxicity at 175 and 300 mg/kg bw/@y we ted effects on
terlfél toxigy. Therefore, the

pregnancy or foetuses at any dose level that could n@e at ted @
NOAEL was considered to be 100 mg/kg bw/d@y al t@lcny\Q]d 17§mg/kg bw/day for

offsprin R
pring. @§ @ @ . \@@
L  MATERALSHND METHGES &
9 @7& o Q @@
A. MATERIALS é’w Q © @6 ©
1. Test material: @ Q@ o§)} @ $Q

Identification: @ (¢ ade@ﬁy\)
Description; @Whlt@o id & °® .

Lot/Batch @403 % &@9
g &

Stability of test coﬁgxgound

@ peri % Q
2. Vehicle and/ @ @
or positive control: \‘ 10n1§ wat@
3. Test animals: @\

Species: R@lt §)@

Strain:  New Zgaland White

Source:

Age: Notteported
Sex: Females (time-mated)
Weight at dosing:  approximately 3.8 kg
Acclimation period: At least 4 days
Diet/Food: |GG :bbit dict, ad libitum
Water: Tap water, ad libitum
Housing: Individually in mobile rabbit units
Environmental conditions: Temperature: 17 £2°C
Humidity: 55+ 15%
Air changes:  25-30/hour
12 hours light/dark cycle
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B. STUDY DESIGN AND METHODS
In life dates: 1996-01-01 to 1996-02-09

Animal assignment and treatment:

Eighty time-mated females were supplied. Sexually mature, virgin females were paired with stud males.
The day of copulation was designated Day 1 of gestation. The females were delivered to- at or before
Day 3 of gestation and were allocated randomised to treatment groups. Groups of 20 time-mated New
Zealand white female rabbits received 0, 100, 175 or 300 mg/kg bw/day test substance by gavage (2
ml/kg bw) from gestation Day 8-20. The dose levels were chosen based on results of a preliminary dose
finding.

Dose formulation and analysis ¢

For each dose level an appropriate amount of deionised @@r @ ad@to ay\’@'@f’iglg mount of
glyphosate acid (adjusted for purity). Each preparation~@as mﬁeugh& ixesQund ivided into

aliquots. Fresh aliquots were used for cach day of @e sl@ Tg re jong were made per
concentration (i.e. 0, 50, 87.5 and 150 mg/mL). The do pre tion@ ere st&ed at @Pm temperature.
Representative samples of each dosing preparation wgj¢ an d prigy to Qg use@r dosing to verify
the achieved concentration of glyphosate acid in Yehicld, Samy wer&t en %r e determination of
homogeneity at 50 and 150 mg glyphosate acid/mgglow igkﬁ lew@s). °N

The chemical stability of glyphosate acid in th&vehicls was Tmi y re@nalysis of the lowest and

highest concentrations of the dosing prepara&@s afé?n mtezgal of ayé?
r

Dose formulations were shaken prior to doigg, an ing @sing z@requir :
9
Clinical observations §@ N °\y\’ g $
A check for clinical signs of toxicit@' I-h aﬂ@ or vio@ chan@s was made once daily during the
pre- and post-dosing periods and twge dai&befor@ d t@iosi during the dosing period.
g

Body weight % y\,@ % N
Individual body weights wﬁm .Qf @al, O@y or to dosing on Days 8 to 20 and on Days
23, 26 and 30 of gestation ) o S

o ©° o &£
Food consumption ?g@, x>

Food consumption of females was @rded@@ays@-& Days 8-11, Days 11-14, Days 14-17, Days 17-
20, Days 20-23, Days 23-26 and ]@rs 261,&@3f geals ion.

Sacrifice and pathology § @@@

All rabbits at scheduled termination o%day 3and any requiring euthanasia during the study were killed
by an overdose of 200 mg/mL sodium pegdgbarbitone solution given as i.v. injection. All animals were
subjected to an examination post morte 1s involved an external observation and an examination of the
thoracic and abdominal viscera. The pre;%ancy status of each animal was determined. Where there was no
clear evidence of implantation, the uterus was removed and stained with ammonium polysulphide to
determine whether or not implantation had occurred. For pregnant animals the intact gravid uterus (minus
ovaries and trimmed free of connective tissue) was removed and weighed. The ovaries, uterus and
contents where then examined. Number of corpora lutea, number and position of implantations, number of
live foetuses, foetus weight and early and late intrauterine deaths were determined for each sacrificed doe.

Developmental parameters

After weighing the foetuses were killed with an intracardiac injection of approximately 0.1 mL of
200 mg/mL pentobarbitone sodium solution. An external examination of each foetus was made together
with an examination of the oral cavity. All foetuses were then examined internally for visceral
abnormalities, sexed, eviscerated and fixed in 70% industrial methylated spirits. After approximately 24 h
the head of each foetus was cut along the fronto-parietal suture line and the brain was examined for
macroscopic abnormalities. The carcasses were then returned to 70% industrial methylated spirits for
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subsequent processing and staining with Alizarin Red S. The remaining stained foetal skeletons were
examined for abnormalities and the degree of ossification was assessed.

Statistics

Data relating to those animals which were non-pregnant and animals that died intercurrently were
excluded from the statistical analysis. Maternal bodyweight during the dosing and post dosing periods was
considered by analysis of covariance on initial (Day 8) bodyweight. Maternal food consumption during
the dosing and post dosing periods, the numbers of implantations and live foetuses per female, gravid
uterus weight, litter weight, mean foetal weights per litter and mean manus and pes scores per litter were
considered by ANOVA. Maternal performance data, the proportion of foetuses with each individual
manus and pes score, the proportion of foetuses with each defect and the proportion of litters with each
defect were considered by Fisher‘s Exact Test. Pre-implantation loss, post-implantation loss, early intra-
uterine deaths, late intra-uterine deaths, male foetuses, major external visceral defects, minor
external/visceral defects, external visceral variants, major sl@tal defects @Jnor skeletal @écts and
skeletal variants were analysed as follows:

1) Percentages were analysed by ANOVA following dotgle ar&ne Ltg@?orma@ns %%eeman and
Tukey (1950),

2) the proportion of foetuses and, with the exception g@male Qtuse@%&: érg rtlo§ litters aftected

were considered by Fisher‘ s Exact Test. @
o, @\9 \

o S D) N
All analyses were carried out in SAS (1989). For@her‘ ©xact Tpsis the@opor‘h@ in each treated group
was compared to the control group proportio An S 0@@:' d gByariance allowed for the
replicate structure of the study design. Le HJ@ or eald gro ere calculated using the
LSMEAN option in SAS PROC GLM. Un@ased ate@ d1ff®nces m control were provided by
the difference between each treatment g leas ean @trol group least-squares mean.
Differences from control were tested sticy ;~ y c ari ch Wtment group least-squares mean
with the control group least- squares &'&g s&st b@d on the error mean square in the
analysis. @
All statistical tests were two 31d é}

@@11 @%{E&@ms é@o @@USSION

A. ANALYSIS OF D&E MU TIO@S @

The concentrations of glyph agin (hew dosigg~formulations were within 12% of the target
concentrations. The homogenelty stab of ¢he test substance in the dosing formulations was
satisfactory. \ KQ

B. FOOD CONSUMPTION O 2
During the dosing period, does recelv%lg 1790r 300 mg/kg bw/day showed reduced food consumption
compared to the controls. @

C. MORTALITY %

The incidence of intercurrent deaths was 1, 2, 2 and 2 in the control, 100, 175 and 300 mg/kg/ bw/day
groups, respectively.

In the post-dosing period, one doe in the control group showed weight loss, reduced food consumption,
signs of diarrhoea, mucus in the facces, few faeces and staining in the genital area. This animal aborted on
Day 30. Changes in the stomach and caecum were observed post mortem.

In the low dose level group, one doe showed slight loss of bodyweight and reduced food consumption
between Days 4 and 8 (i.e. prior to the onset of dosing) and this response continued into the dosing period,
until the animal aborted its litter on Day 19. Examination post mortem noted the presence of a mass in the
right inguinal region of the abdominal cavity. A second animal in this group aborted its litter on Day 25
having shown weight loss and reduced food consumption from Day 14.

At the intermediate dose level, one doe was killed for humane reasons on Day 23 having shown loss of
bodyweight and reduced food consumption from Day 4 on. By Day 23, the animal had become thin and
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subdued and all uterine implantations were found to be dead. A second animal in this group aborted its
litter on Day 22 having shown slight weight loss from Day 14 and reduced food consumption from Day 4.
At the high dose level, two animals aborted their litters on Days 24 and 23, respectively. Both animals
showed a reduction in food consumption from Day 11 and bodyweight loss from Day 11/13. A hair-like
substance was found in the stomachs of both animals at examination post mortem.

D. CLINICAL OBSERVATIONS

In the high dose level group, there was an increased incidence of animals producing few faeces, with signs
of diarrthoea or with staining in the genital area, in comparison with the control group. The production of
tew faeces and signs of diarthoea were also of increased incidence in does of the intermediate dose group.
There were no clinical effects observed in rabbits treated at a dose level of 100 mg/kg bw/day (see Table
5.6-34).

Table 5.6-34: Observed clinical signs during the dosing period & h°
. 0 Z
Number of r@)ltsg @Ted l@%»se gg@ o\@
Control (%vs Int@nedla @ High
9
Clinical sign (0 mg/kg/day) | (108 gl%@o @5 m Q300 mg/kg/day)
Blood on tray 0 @ 2 {) 1
Cold 0 > D 1 .6 0
Dry sores 1 or more areas 0 &) NI y\\@ @J 0 & 0
Ears torn 0 .& @2 L & W 1
\
Eye opaque 0« Y ¢y b @Q@ 0
Few faeces on tray }@AQ 2N Sl Qo 9
Mucus in faeces @J @§ N0, O N 0
& ~
No faeces on tray N 0 /Q& @;}} 1> R 2 3
Scabs in 1 or more areas (5\\@ 4 g c’:&\ I S .. b 3 3
Signs of diarrhoea @ Q@ % \”§ @ 11 19
Staining in genital area D @,)\3 ((‘\\% (0)\5 2 @\ 3 11
Subdued behaviour @ @ 0 @ @“Q 1 0
Thin @ @ . Q@ 1 2
, OB\ G
Urine coloured %o - Cy 1 1 0
Wet sores in 1 or more areas @2 () & O 1 0
9 D )
K N K
E. BODY WEIGHT NS

Administration of 300 mg/kg bw/day@ aSS(@ated with a reduction in maternal body weight gain. The
statistical different observed body weight de“%lopment at 175 mg/kg bw/day was due to differences in
body weights at the begin o the study. nimals except one of the high dose group showed signs of
recovery in the post-dosing period. Th uction in food consumption was therefore accompanied by a
corresponding reduction in body weight.”In the low dose level group, bodyweight gain was comparable to
controls throughout the study period (see Table 5.6-35).
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Table 5.6-35: Mean body weight development (in g) during gestation

Dose level in mg/kg bw/day
0 (Control) 100 175 300
Animals per group 17 18 17 17
8 3024 3771 3822 3815
9 3845 3837 3834 3823
10 3857 3863 3856 3830
11 3885 3873 3874 3854
12 3894 3879 3877 3856
13 3017 3905 3002 3880
14 3042 3932 3930 3875
Day of 15 3975 3082 3939 3896
gestation 16 4020 4031 3959Q 3008 . @©°
17| 4049 4053 Wy <P N D
18 4063 4051 W[ (Dariay | 9
19 4085 4061 @005 | O3> QO
20 4088 4059 =S 3008 Fy 3Rt P
23 4177 4118 49¢ R 3081Fr N
26 4236 210 @7 Q169 o | @932
30 4313 101> | @ 4250 [>T 41859
* Signiﬁcantly different from control at p < 0.05. °\L@ @ @) O @59
** Significantly different from control at p <0.01. R, Q (@) @@ @
F. PATHOLOGY @@ & L @ S

Py

/)\-}/!—?

Necropsy g Ro X Q@
There were no macroscopic findlng@at vé&e co@ ed, relfted to the administration of glyphosate
N

acid. ©© S o\«@?

@ 4 ©
SR
Observations on the ovary r@v Q @
No treatment related effeg@re eSdgent 1n®e stu @
In the control, low, intermeds d 2h dosggeve@ups 17, 18, 17, and 17 females, respectively,
survived to termination of the main s ere to be pregnant. The number and distribution of

females that were not pregnant 11% re no treatment-related effects on pregnancy rates.
Litter size at caesarean necropsy w co@ﬁable mvall treatment groups.

G. DEVELOPMENTAL PARA@IETE@

Number and viability of foetuses

The proportion of foetuses that were mal@s statistically significantly increased in the intermediate dose
level group, in comparison with the cor%l group. In the absence of a dose-related trend, this finding was
considered incidental to the administration of glyphosate acid. There was no adverse effect of glyphosate
acid on the number or survival of the foetuses in utero.

Foetal body weights

There was a statistically significant reduction in mean foetal weight in the high dose level group, in
comparison with the control group. This difference was considered attributable to two litters for which the
mean pup weight was particularly low.

External, visceral and skeletal examination

The number of foetuses with major defects was 3/143 (2/17 litters), 1/147 (1/18 litters), 0/135 (0/17 litters)
and 2/144 (2/17 litters) in the control, 100, 175 and 300 mg/kg bw/day groups, respectively. Neither the
type nor incidence of major defects provided evidence for an adverse effect of glyphosate acid. The
proportion of foetuses with minor external visceral defects was similar for all groups, including the
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control. There were no significant differences in litter incidences for minor external/visceral defects noted.
Consideration of the specific defects provided no evidence for an adverse effect of glyphosate acid (see
Table 5.6-36 and Table 5.6-38).

The proportion of foetuses with minor skeletal defects was statistically significantly increased in the 100
and 300 mg/kg bw/day groups, in comparison with the control group, but not in the 175 mg/kg bw/day
group. Evaluation of the specific defects noted an increased incidence of foetuses in the high dose level
group with partially ossified transverse processes on the 7™ cervical vertebra (8 foetuses in 2 litters),
unossified transverse processes on the 7™ lumbar vertebra (14 foetuses in 4 litters) or partially ossified 6™
sternebra (16 foetuses in 7 litters). None of the specific minor defects were statistically significantly
increased in the low or intermediate dose level groups. None of the foetuses were found to have an
external/visceral variant.

The proportion of foetuses with skeletal variants was statistically significantly increased in the high dose
level group, in comparison with the control group. Evaluation of the specific variants noted a slight, but
not statistically significant, increase in the incidence of foe s in this grup with partla ossified
odontoids (62 foetuses in 15 litters) or with 27 pre-sacral ver %% et 1 @ers) @

The slightly higher mean manus score observed in the h ve 0 p, m@eom on with the
control group, was due to a slight reduction in ossific@) own ea% incidence of
foetuses scoring 4 or 5. A similar response was appareom U@ Ppes sgQres. 0 ©)

@ NS
Table 5.6-36: Summary of the type and incidence of m}jor defects ®x, N Q
@ber (@foetu@%baffect@\m do‘b@roup*

Major foetal defects Control & @§ Lowy @erm@ate High
0 my/gy) | 400 mg@@day) Q175 meflyday) | (00 mfkeday)
Heart single ventricle, ventricle Qu O
walls thickened, aorta enlarged, @3 9 . @.@/147 @§ @)/135 1/144
pulmonary artery reduced & /)Q A
% N &)

Encephalocoele (gross @? N <£@° 0 § < 0/135 1/144
malformation of the skull) &) N O o Q7

&
Cebocephaly, internal Q& @
hydrocephaly, maxillae fused an@ @ :

S
shortened, aorta enlarged, pe ent 1@ o

ogﬁ 0135 07144
truncus arteriosus @ 7

Shortened upper and lower jaWS,@ @@ %g?@ ©©

cleft lip, cleft palate, nares absent, RN
forepaws flexed (right extremely, Q\@» 1/ 14@9@9 § 07147 07135 07144
left slight) S &
N %)
Reduced number of lumbar
vertebrae (25 pre-sacral vertebrae) @5@143§) 07147 /135 07144

* number affected / total number
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Table 5.6-37: Summary of the type and incidence of major defects (litter incidences)
Number of litters affected in dose group*
Major foetal defects Control Low Intermediate High
(0 mg/kg/day) | (100 mg/kg/day) | (175 mg/kg/day) | (300 mg/kg/day)
Heart single ventricle 0/17 1/18 0/17 1/18
aorta enlarged 1/17 1/18 0/17 1/18
pulmonary artery reduced 0/17 1/18 0/17 1/18
Encephalocoele (gross
malformation of the skull) u7 /18 u7 1/18
Cebocephaly, internal
hydrocephaly, maxillae fused and
shortened, Shortened upper and 1717 0/18 017 0/18
lower jaws, cleft lip, cleft palate,
nares absent PR NG
persistent truncus arteriosus 1/17 /TR P VL %) &@a" gﬁ
forepaws flexed (right extremely, R S .
left slight) 1/17 jq,& @@» b Q}h § RS /18
Reduced number of lumbar IR
vertebrae, 25 pre-sacral vertebrae 117 Q@ o1 8\@ (@Q %7} a § 0118
* number affected / total number N 7 O AN Q
NI
Table 5.6-38: Incidence of foetal malformations ag@ariatj@g% in rapits trﬁ\@éd Wi?&%yphosate acid
. 3. A Dos el (mg/kg bw/day)
Foctal findings 2 r@%@ S | O B0 | 115 | 3w
No. of litters examined X @) © S 17 @ 18 17 17
No. of foetuses examined On 9> Y 143 147 135 144
Skeletal malformations N N RS
Total no. of foetuses with major defgs N RN B 0 0 1
Total no. of litters with major defes ’ NS N\ 0 0 1
Percentage of litters with majosdedects (@ S S N 118 0.0 0.0 5.9
Total no. of foetuses with mino}ﬁefec%v +©D AN N 58 82* 59 79%
Total no. of litters with mirtel@lefec($Qp Q) Q° © 16 18 16 17
Percentage of litters witg¥ghor dé¥édts (0)Q 2 & 94.1 100 94.1 100
Skeletal variations @ @ IN
Total no. of foetuses affected QO 9 I 0O 119 129 116 132%
Total no. of litters affected ° 9 X, , 2 17 18 17 17
Percentage of litters affected (%) A a2 a 100 100 100 100
External and visceral findings A, N
No. of foetuses with major defects NAEK?) 2 1 0 2
No of litters with foetuses with major@gfects «2 2 1 0 2
Percentage of litters with foetuses with maj Q\r\@}@fects (%) 11.8 5.6 0.0 11.8
No. of foetuses with minor defects S 12 7 9 11
No of litters with foetuses with minor ts 8 5 8 7
Percentage of litters with foetuses with miinor defects (%) 47.1 27.8 47.1 41.2
* Statistically significant from control (p < 0.05)
II1. CONCLUSION

The oral administration of glyphosate acid to time-mated rabbits by gavage at a maximum dose
level of 300 mg/kg bw/day from Gestation Day 8-20 resulted maternal toxicity at 175 and 300 mg/kg
bw/day. There were no treatment-related effects on pregnancy or foetuses at any dose level that
could not be attributed to maternal toxicity. Therefore the ‘No Observed Effect Level’ (NOEL) was
considered to be 100 mg/kg bw/day for maternal toxicity. The ‘No Observed Effect Level’ (NOEL)
for developmental toxicity was considered to be 175 mg/kg bw/day.
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Annex point Author(s) Year Study title
ITA, 5.6.11/04 1980 Technical Glyphosate: Teratology study in rabbits

Date: 1980-02-29
GLP: no (pre-GLP study)
not published

Guideline: Not stated. (pre-guideline; satisfies in general the
requirements of OECD 414 (1981), but not of
OECD 414 (2001))

Deviations: Not app[ica$
Dates of experimental work: 19?9—04@ 19@4)5 11@

‘&
Executive Summary
Glyphosate acid was administered by gavage to nroup @ 16 &mm Lh Béhed ¥ \\5\
of 75, 175 and 350 mg/kg bw/day from gestation Da ~"7 ( minggpn = y 0).
animals was exposed to the vehicle (0.5 % aqueous@etho ®) to Sgve as C trol

Individual clinical observations and budywmgh@re @ﬂg thgy tudy’@e animals were either
s

killed on Day 28 of gestation, or after they had uring t rio@pAll sacrificed animals or
animals found dead were subjected to a gro@ec%?. Thegiteri w@pe ex ed for number of corpora

lutea, early and late resorption, and total imsplantaj Fo&ises v@r& weiglfted, sexed and examined for

external and internal malformations, as as in viggeral arfQmalies@bnormalities.

At 175 mg/kg bw/day, a slight increa Ia@? ol dlﬁrrh@’a w served in dams. At 350 mg/kg
bw/day, definite signs of maternal t & obsglyed: t oxici as manifest as signs of soft stool
and/or diarrhoea in all high dose @nnzd%t leaso ce,o .1] d 1arge as well as an increase in the

number of dams that died. Thm@@as ngmaternd 0x1c1 allr:@& ble to the administration of 75 mg/kg
bw/day. In addition, there WE'I’%I sig dc@pmen&;! effe oted in any dose group.

@ O
Conclusion: @‘6\ @ ©© @
of g

The oral administration yp@e aci@@o preggant r s by gavage from Gestation Day 6-27 resulted
in maternal toxicity at 175 an&k3»0 m bw/ﬁw‘v E were no treatment-related effects on pregnancy
or foetuses at any dose level that c%;@ not Nttnbtgte to maternal toxicity. Therefore, the NOAEL was
considered to be 75 mg/kg bw/ or m@rnal icity. The NOAEL for developmental toxicity was
considered to be 350 mg/kg bwfday NS @

o &P
L MA%ER]ALS AND METHODS

A.  MATERIALS %
1. Test material:
Identification: Glyphosalte technical
Description: White powder
Lot/Batch#: XHI-64
Purity: 98.7%
Stability of test compound: Not reported

. Vehicle and/
or positive control: 0.5 % aqueous Methocel®

(]

3. Test animals:
Species: Rabbit
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Strain: Dutch Belted
Source: | U A
Age:  Approx. 7 month
Sex: Females
Weight at dosing:  2.533 —3.234 kg
Acclimation period: At least 30 days
Diet/Food: [JJij Rabbvit Chow | . << (ibitum
Water: Tap water, ad libitum

Housing: Individually in suspended wire mesh cages

B. STUDY DESIGN AND METHODS N \@

Environmental conditions: Temperature: Exact values not reported 60
Humidity: Exact va@not ported @ %° @
Air changes:  Exact Qaékues @epo%@ @ §
Light controlled @ Q\ 0&\@ @
A S
NOR

%
In life dates: 1979-04-10 to 1979-05-11 @ Q@ o Q@& -2
S

Animal assignment and treatment: °\@ N ©
Sixty-four female Dutch Belted rabbits w artlf@ly m@mnat@ and @%omly assigned to treatment
groups of 16 animals. The day of inse tion @S de @aate estation. The rabbits received

daily doses of 0, 75, 175 or 350 mg/k /dayARst sub avag@ ml/kg bw) from gestation Day
6 to 27. Individual doses based on i du&ﬁ@ y Y ts n gestation Day 6.

Dose formulation O &
For each dose level an appropriate a unt w; ro tec cal glyphosate was suspended in 0.5 %
aqueous Methocel® solutlo% d h -u ems The sol ns were prepared daily.

Clinical observations
A check for mortality or bekg 10ur$h wasde once daily prior to treatment. During the
treatment and post-treatment perlo&@ rab@ wer&observed once daily for clinical signs of toxicity,
mortality or behavioural changes

Body weight @ @@@

Individual body weights of dams were 2cordsd on gestation Days 0, 6, 12, 18, 24 and 28.

These time points for body weight determynation differ from the requirements of the current OECD
guideline 414 (2001) (i.e., body weigh ould be determined on gestation day O and at 3-day intervals
thereafter). Although the time-intervals® were longer than required, the time points for body weight
determination are considered to be sufficient to evaluate the body weight development of the pregnant
animals.

Sacrifice and pathology

Dams

All rabbits at scheduled termination on day 28 were sacrificed, the uterus was excised and weight and the
foetuses were removed. The number and location of viable foetuses, early and late resorptions, the number
of total implantations and corpora lutea were recorded. The abdominal and thoracic cavities and organs
were examined for gross pathological changes.

Rabbits that died during the study were necropsied to determine the cause of death.
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Foetuses

All foetuses were weight, sexed and examined for external malformation and variations, as well as for
visceral malformations and variations. The carcasses were then fixed in alcohol, macerated in potassium
hydroxide and stained with Alizarin Red S for skeletal examination.

Statistics

All statistical analyses compared the treatment groups to the control group with a level of significance at p
<0.05. Foetal sex distribution and number of litters with malformations were analysed using the Chi-
square test with Yates correction and/or Fisher’s exact probability test. Ther number of early and late
resorption and post-implantation losses were compared by the Mann-Whitney U-test.

Mean numbers of viable fetuses, total implantations, corpora lutea and mean fetal body weights were
compared by ANOVA (one-way), Bartlett”s test for homogeneity and appropriate t-test.

II.  RESULTS AND D@§SS@N @ 9 @
&

SIS
A.  MORTALITY b N S
There was an increased incidence of mortalities in the @1 dos@ oup @ Tab]jg@ 6- 3@

@ S o &

Table 5.6-39: Mortalities of dams N AN A n _

Control 5}’ y @} Ir@medfa{? High

Y o & | 9
(0 mg/kg/dg? @mg/k§y) @75 mg/fyday) | (350 mg/kg/day)

Spontaneous deaths* 0/162 Q U QO Q16 10/17
Time of death (gestation day) @ &P 2B oy | 92,25 31021
% mortality QY | « e3n, [ 125 58.8
Sacrificed after abortion ey 2 & ,\@ Q&\\ 1 1
Sacrificed on gestation day Q 2 N &\ 7 @ 27 23

* dead animals / total animals in gr 4 \J
g 7 @ &«

2 @ o K
For five of the rabbits tha)@ spo@neous@ the @se of «@ath was attributed to pneumonia, respiratory

disease, enteritis or gastroenteritiggj‘or on@yabbi e -dose group and the other 7 rabbits of the high
dose group, the cause of death £8ttld ng % det@@ned @)

The mortality rates in the intermedigp , p601 1n the high-dose groups were greater than 10%,
which exceeds the OECD guldehQ 414 g@) s@stlon of no more than approximately 10% maternal
mortality.

D. CLINICAL OBSERVATION@ §’7

Clinical signs consisting of soft stool and\diarrhea were noted in all dose groups during the treatment
period. In the 175 mg/kg bw/day dose 5@% the incidence of this finding was slightly increased when
compared with the control group. At 35§ g/kg bw/day, either soft stool, diarrhea or both were observed
in each animal at least once during the treatment period. Also in the high dose group, there was an
increased incidence of animals with nasal discharge in comparison with the control group.

E. BODY WEIGHT
There were no treatment-related effects on maternal body weights and body weight gain.

F. PATHOLOGY

Necropsy

There were no macroscopic findings in dams that were considered to be related to the administration of
elyphosate technical.

Observations on the ovary and uterus
No treatment-related effects were evident in the study.
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Table 5.6-40: Maternal observations

Historical Control Low Intermediate High
control | () me/kg/day) | (75 mg/kg/day) | (175 mg/kg/day) | (350 mg/kg/day)
Surviving dams at 27128
caesarean section® 14/16 15/16 13/16 6/17
Pregnant rabbits 24/28 12/16 15/16 11/16 6/17
Non-pregnant rabbits 3/28 2/16 0/16 2/16 0/17
Abortions 1/28 2/16 0/16 1/16 1/16

* number of surviving animals / total animals in group

G. DEVELOPMENTAL PARAMETERS

There were no statistically significant differences in the mean numbers of early or late resorptions, total
implantations, corpora lutea, foetal body weights or foetal segQatio in any of the test substa@é groups
when compared to control. The number of viable foetusesQyas s]@ﬁly, statg ﬁllz@nificmtly,
increased in the low-dose group at 75 mg/kg bw/day. How&sgr, thisiﬁndi% SC er@ncidental and
not related to the test substance. @ NN o@ N

The mean foetal body weights were slightly decreased if&the tegp, bst@ grmﬁ% as ¢ ared to control.
However, the mean foetal body weights in all test @y stan@group@ er@pmp e to the historical

control data (i.e. 30.9 g) (see table below). N
( ) ( ) @§ & & \@
Table 5.6-41: Mean litter data at caesarean sectiofly ﬁQ &
Historical \@Con & @@termediate High
control | ~ & ¢ 175 (350
SKC rr&d@ mg/kg/day) | mg/kgday)
Pregnant dams® 24 I(\@ NIPE 11 6
Viable foetuses/dam 6 {{@3 + 283 5.9+277 6.3 +2.25
Post implantation loss/dam”" A% N 0.7 2889 0.2 +0.40 0.8 +1.33
Total implantations /dam™ Q7.5 & 5.882.39 6.1+2.84 72+£2.93
Corpora lutea/dam™ ©10.9 | @ =213 10.5 +3.45 8.5+1.87
Foetal sex distribution D @ Qj)
(males/females) * D Yy 4 32/33 1721
Mean foetal body weight ()" | 5309 5| 334¥727,> 30.9+443 29.9+7.21 29.3 +4.82
7 Total number QO
" Number + SD; historical co§ with@@SD > @©
* Statistically significant difference&@pared @yontrol € < 0.05)

It should be noted that, in all dose gro@the@umber of pregnant dams were less than the number of
pregnant dams required by the curren @CD @yideline 414 (2001); i.e., 16. Therefore, the evaluation of
the developmental parameters may be Ifmiteds

S

Ay

Skeletal and visceral examination

The percentages of foetuses with skeletal malformations were 0.0, 2.6, 3.1 and 5.3 in the control, 75, 175
and 350 mg/kg bw/day groups, respectively. Although malformations were observed in the test substance
groups, neither the type nor incidence of the malformations provided evidence for an adverse effect of
glyphosate acid. There were no visceral malformations observed in any of the dose groups including
control. There were no statistically significance differences in the variation observed in the test substance
group when compared to the control group (see Table 5.6-42).
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Table 5.6-42: Summary of foetal malformations and variations

Hist. Control Low Intermediate High
contr. | (0 mg/kg/day) (75 mg/kg/day) | (175 mg/kg/day) | (350 mg/kg/day)
Number of litters examined 12 15 11 6
% x/y % x/y % x/y % x/y %
Skeletal malformations 0/63 0.0 3/114 2.6 2/65 31 2/38 5.3
Exencephaly -- 0/63 0.0 0/114 0.0 (};ﬁ) 1.5 0738 0.0
Acrania -- 0/63 0.0 0/114 0.0 0/65 0.0 (11//368) 2.6
Scohos‘ls with associated rib 06 0/63 00 2/114 18 0/65 00 0/38 00
anomalies (2/15)
T1 rib absent -- 0/63 0.0 0/114 0.0 (};ﬁ) 1.5 0738 0.0
Carpal flexure 0.6 0/63 0.0 0/1§ 0'0 o 2}\5@ 0@° @%;@ 2.6
4 Q AN %
R
Fused cervical vertebral centra 0.6 0/63 0.0 %??54)“ @29 d @/65 . §.0 K @/38 0.0
Visceral malformation -- 0/63 0.0 %@0/1 1491 0.0 D 0/65°N 0.0 038 | 0.0
Total malformations 0/63 0000 | 26y 265 % 238 | 5.3
Variations O A A, . _
6/63 | oy 4 O D65 {2 7/38
27 presceral vertebrae 8.7 (5/12) .5 @@@3/15 %) 6.1<\;\2%4/1 ]@;\ 13.8 (5/6) 18.4
N4 >
13% rudimentary rib(s) 3.7 (;/5%7@ 7(%@% 1(4/§ 12@ 3/@% 4.6 (33//368) 7.9
g%% X (6)% 14 |7, g?s 6/38
13% full rib(s) 81 | @) é}}% R %/15) @§8'8 &?&2/11) 77| e | 158
‘ Q@ 21114, | 1/65 B B
Hyoid arches bent w)@ && @Z\;\o S 15@ a1 1.5
Hyoid body unossified A @/63) Q& 0%@/1 5 & @8 (gjﬁ) 9.2 - -
)
‘ ‘H‘ NisaZ S 1765
Parietals reduced fication @ 0.6 P 1. - - 1.5 - -
arietals reduced in ossifica 10;9\\ L0 Qp (1/%%@ o /(\?@» (/1)
Sternebrae #5 and/or #6 6/ 4 13/65 4/38
unossified & @6 2) g% 715) 114 (5/11) 20.0 (2/6) 10.5
ES ST
. . /63 TN /114 4/65
Pubis unossified -- @@(1/1%&%\ 6.2( Q) (1/15) 0.9 1) 6.2 - -
Talus unossified Q é/@; Q@ - -- é;ﬁ) 7.7 -- --
Extra ossification center, cervical @ c@ 1/65
area TG T NCQ B B B (1/11) 15 B B
Major vessel variations 8.7 g%% 17.5 l(gﬁg 12.3 (1 ;/1615) 21.5 (64/368) 15.8

x/y: number of foetuses affected / total numRer of foetuses examined
(a/b): number of litters affected / total number of litters

II1. CONCLUSION

The oral administration of glyphosate acid to pregnant rabbits by gavage from Gestation Day 6-27
resulted maternal toxicity at >175 mg/kg bw/day. There were no treatment-related effects on
pregnancy or foetuses at any dose level that could not be attributed to maternal toxicity. Therefore
the NOAEL was considered to be 75 mg/kg bw/day for maternal toxicity. The NOAEL for
developmental toxicity was considered to be 350 mg/kg bw/day.
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Annex point Author(s) Year Study title
A, 5.6.11/05 1991 The Effect of Glyphosate on Pregnancy of the
Rabbit (Incorporates Preliminary Investigations)
Data owner: Cheminova
Study/Project No.: 45 & 39 & 40901303
Date: 1991-10-14
GLP: yes
not published
Guideline: OECD 414, US EPA 83-3
Deviations: None ©°
Dates of experimental work: 1989-12- {@lo 1@%3 %@ %) o%’\@
o D
b @\ \6 . § °\©
Executive Summary @ S 0 XL
In a developmental toxicity study, groups of 16 - 20 t e~mfem @ € Iamk@hlte rabbits were
administered glyphosate acid in 1% melhyl-..::]lulosg%nce u§ b vag 0 vels of 0 (vehicle
control), 50, 150 or 450 mg/kg bw/day from Day nan mat;l ay 0). All animals
were observed daily for clinical signs and ) li[y 1d b an od consumption were

measured on Days 1, 7, 9, 11, 15, 20, "4 29 o @%staﬂ@ On 29 @lZgestation, the does were
sacrificed and a gross necropsy was pedorl%ed T@’ovar d[‘ld tl we@examlned to determine the
number of corpora lutea, the number agl*distr] 10n o %éng number and distribution of
embryonic and /foetal deaths, individu@®foet: elgb d fo abr alities. All live foetuses were
examined for external, visceral and sk@al abfrmal ied

Observations recorded included on %.ﬂh& 50 ni@kg ﬁa}! t%@mg abortion, reduced food intake
during the treatment period and 1 CllOIKﬂ bod@ewh Days 11 — 19 of pregnancy. Clinical
signs included a dose- relatebmc & in @he ngl r females showing soft/liquid faeces
(gastrointestinal dlsturbameﬁ@nd s@ re 10115@ o% nsumption and body weight at 150 and

450 mg/kg bw/day. &Q ’ @

Glyphosate was not teratogem@a this c@r&lo @m] t@city study in rabbits. The NOAEL for maternal
toxicity was 50 mg/kg bw;’day sedllm% signs @toncny including reduced food consumption and

bodyweight gain and soft/liquid f: ur1 - he ng period. The NOAEL was 150 mg/kg bw/day for
foetotoxicity and was 450 mg/kg b \@ $ erat&emcny

@? o
L MATERIALS AND METHODS
A.  MATERIALS &

1. Test material:
Identification: Glyphosate acid
Description: White solid
Lot/Batch#: 206-JAK-25-1
Purity: 98.6%
Stability of test compound: Stable over the duration of the study

2. Vehicle and/
or positive control: 1% methylcellulose

3. Test animals:
Species: Rabbit
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Strain:  New Zealand White

Source: - | UK

Age: 11-24 weeks (on delivery)
Sex: Female
Weight at dosing: Females: 3582 — 3709 g (mean values)

Acclimation period: 7 days

icyTooq: NI Standard abbic i [

UK), ad libitum
Water: Mains drinking water, ad libitum

Initially in litters, sexes separately, after assignment to
experimental groups in gr(@of four rats per sex per cage ©°

Environmental conditions: Temperature: 19 +1 g9 %) @
I.) . %§% o?’\? @ 0%\’\9
Humidity: 49 i @\ \@ S o\@
Air changes:  Noiggcord N <
. Ol
Natural lighting @plem@ted wigh tlf@al lig
21:00 hours

Housing:

B: STUDY DESIGN AND METHOD&\@ «@%
R
In life dates: 14 -12-1989 — ()2-03-199(0) @ Q
@ @ & » K

Animal assignment and treatment: @ A X Q

In a developmental toxicity study, é\w ﬁmﬁ:-r@d I¢ New Zealand White rabbits were
administered glyphosate in 1% thylc lose se v@me /kg) once daily by gavage at dose
levels of O (vehicle control), 50, 50 g b day fr @Day 7 to Day 19 of pregnancy. Dose
volumes were calculated f0r° 1m@ on justed according to body weight on Days
9, 11 and 15. The day o@mg cons@%red ay §OSG levels were based on the findings of a
preliminary study.

&

D f lati rr Minigt d1th1 3h f ti
osing formulations were prepare and@d n Kere within 3 hours of preparation.

Q
Observations Q \ B

All animals were regularly handled andQbserved=taily for overt changes or signs of reaction to treatment.
Animals that died or were killed for 4&mal Wlfare reasons were weighed and subjected to post-mortem

examination. %

Body weight %
Individual body weights were recorded Days 1,7, 9, 11, 15, 20, 24 and 29 of gestation.

Food consumption and compound intake
Food consumption was recorded on days of weighing throughout gestation.
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Sacrifice and pathology

On day 29 of pregnancy all surviving does were subjected to post-mortem examinations for congenital
abnormalities and gross pathological changes in maternal organs.

The ovaries and uteri were examined to determine the number of corpora lutea, the number and
distribution of live young, the number and distribution of embryonic and /foetal deaths, individual foetal
weight and foetal abnormalities. Embryonic/foetal deaths were classified as Early, Late or Abortions.

Litter parameters

Live young were examined for external, visceral and skeletal abnormalities employing appropriate
techniques. Live young were killed by intrathoracic injection of pentobarbitone sodium then weighed and
dissected for examination of visceral abnormalities. Where appropriate, suspected abnormalities were
further examined by alternative procedures such as microdissection and histopathology to clarify initial
observations. Pups were fixed in industrial methylated spirit, the heads sliced along the 11ne of the
frontoparietal suture and the brain examined for abnormal before cle lng and staln ° by the
modified Dawson technique of the carcasses for skeletal ex atlol@‘Str ‘U 2 ch,@es presented

0
as malformations, anomalies or variants.

& R
> 5 S §
Statistics @ @ @ Q

Two-tailed tests for significance were performed % itter data onl§and Sig nific t 1% and 5% were
reported. Mean values of litter size, pre and pos@ pla@@lon lgﬂtte@/elgm ean foetal weight and
the incidence of anomalous offspring were ana zed b@v al \@13 tes®p Intergroup comparisons
were made by the non-parametric equlvale@of 1111§? tesQfollo a significant h-statistic.
Where 75% of the values for a given variabie, consj of ofig valu@ Fishgy's exact test was used.

@ o &

1L @ TS @m I}@USSQN

A. ANALYSIS OF DOSE MU T ION§ 0&
The analysis of the dosing forpufatio aken@h u&%dom 1N
be within 6% of the nominaﬁé Wt the $®v-dos oup &@
renalysis on Day 19 show, e concéntration to beQ% abp{e

owed the mid- and high-dose group to
19% below the nominal dose; however, a
the nominal dose.

B. FOOD CONSUMPTIGY QO
During the dosing period, fema @recei@g 15Q and 450 mg/kg bw/day showed reduced food
consumption compared to the %n ols, slighd reduction was evident from Days 11 — 19 at
150 mg/kg bw/day (approximately 12% pargd with controls) and throughout the treatment period for
the 450 mg/kg bw/day dose group (6-@ dug@ ays 7-19) (see Table 5.6-43).

Table 5.6-43: Summary of mean food consumglon (g/rabbit/day)

Dose Group (mg/kg bw/day)
0 (conx:l) 50 150 450
Mated females 19 16 20
No. of animals included in 18 12 15 13
assessment
Food consumption
(g/rabbit/day) during
Days 1-6 142 143 141 152
Days 7-8 143 154 150 135
Days 9-10 146 148 148 132
Days 11-14 153 149 134 129
Days 15-19 148 151 131 123
Days 20-23 142 154 149 149
Days 24-28 131 143 153 166
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C. MORTALITY

There was one death in the 450 mg/kg bw/day dose group on Day 20 following signs of abortion on Day
19 and signs of gastrointestinal disturbance, manifested as soft/liquid faeces, severe reduction in food
consumption and bodyweight loss from the onset of treatment. Two other deaths (a broken hind leg and
an incidence of congenital abnormality) were unrelated to the treatment and were eliminated from the
study assessment.

D. CLINICAL OBSERVATIONS

Clinical signs included a dose-related increase in the number of females showing soft/liquid faeces
(gastrointestinal disturbances) and signs of lack of appetite (off feed/reduction in food consumption) at
150 and 450 mg/kg bw/day (see Table 5.6-44).

Table 5.6-44: Summary of relevant clinical signs in does

Parameter Dose Gro@(mg/kg bw/day) b°
0 (COntrOl) 50 © ((77(\° ]z\s 2 ‘ M@{)
Mated females 19 ERNIEE 1Y & ;Qﬁo
Not pregnant 0 [y D N O N 5
Number olf does with live 18 %@ @\9) ©Q> 15 0& & 13
young or litters at Day 29 S N Al Q
Clinical signs# RN I Y
Off-feed 8 N e D SN .9 9
Reduced faecal output 9 P2 & Y K71, 12
Soft/liquid faeces 0 ea D TN 507 13
# Only animals with live young included %\ Q@ ©© @U @@c;)
E. BODY WEIGHT o é@ 9 @§ K

A slight reduction in bodyweight gain@s nowgk fror@y 1 xgf pre@cy to termination of treatment in
the 150 and 450 mg/kg bw/day d grov@&, whic@eoincég@d wi e

during the same period (see Table -45)& y@ &\ 0
o @ 4 &
Table 5.6-45: Summary of bod X eight (gr@p me @“&
Parameter N 4 Dose p (mg/kg bw/day)
S éntr S C»@ 5@ 150 450
Mated females &2 196 JO @&V 16 20
No of animals included in N Qy N Q2 15 13
assessment @ () &
Bodyweights (g) at Q 2« O
Day 1 3538Q°Y |, 3524 3568 3658
Day 7 3580 & 3604 3624 3709
Day 9 RN 3639 3637 3732
Day 11 3601 3653 3661 3743
Day 15 37287 3804 3779 3833
Day 20 3T 3831 3775 3835
Day 24 3844 3927 3849 3965
Day 29 3999 4084 3975 4103

F. PATHOLOGY
Necropsy
Gross examination of does at post-mortem did not identify any treatment-related effects.

Observations on the ovary and uterus

A total of 18, 12, 15 and 13 pregnant females survived to termination and 163, 104, 112 and 95 foetuses
were recorded for the 0 (control), 50, 150 and 450 mg/kg bw/day dose groups respectively. Litter size at
caesarean necropsy was comparable in all treatment groups. Total litter loss was recorded for one female



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 3 Point 5:
Toxicological and toxicokinetic studies

May 2012 Page 627 of 1027

of the 450 mg/kg bw/day dose group which aborted on Day 19 and died and also for one female at
50 mg/kg bw/day. One female at 150 mg/kg bw/day aborted 1/9 foetuses.

There were no significant intergroup differences in the numbers of corpora lutea, implantations, pre-
implantation loss, foetal sex ratios or foetal weights (see Table 5.6-46 ). There was a statistically
significant increase in embryo/fetal death and post-implantation loss at all exposure levels. The study
mvestigators questioned the biological significance of these findings for several reasons: 1) No dose-
response pattern was evident, 2) the control value was at the lower end of the historical control range,
while those of the exposed groups were at the higher end, and 3) the values in all groups were within or
slightly above the historical control range. The latter two statements are supported by the historical control
data provided in the study report (page 32) (see Table 5.6-46). Although embryo/foetal death was within
the historical control range, post-implantation loss was above the historical control values in the high-dose
group, and both of these parameters were statistically significant (p<0.01) at the high dose. b

<

Table 5.6-46: Summary of the maternal and litter parameters (gg9up mepmf valgp@ ﬁ@" i%@»

Parameter Dose Group ( g bs@%{y) 6\’/ QvHi@cal control
0(control) 500D K 450, @ N7 range

K%) ») S f\\Qmean value)

No. of mated females 19 1950 N6 o] % N --

No. not pregnant 0 N 1« . R -

?Io. of does with live young or 18 é}@ @\5 1 5@3@ @ 13 o\(@ --

itters at Day 29 & NI N Ca

Corpora lutea 11.5 ¢ 1249 | @7 AY 11g° [90-129(11.2)

Implantations 97 10.9 .o & 7.0—-11.1(9.5)

Pre-implantation loss 146 7 1N 234, | 1.8 2.3-26.1(15.1)

Early embryonic deaths 04 @ | &aF9 22 06y N 0.3 —1.1(0.6)

Late embryonic deaths 02 [ @09 Q5 AP 1.3 0.1-1.3(0.7)

Abortions oYy N 0.Gy N1 X[ 007 0.0-0.1(0)

Total embryonic deaths Y6 @k > 1.5y 1.8%% 0.6-2.0(12)

Post-implantation loss (%) 5.7 @ | 495 Y 158D 21.0%% 6.5-17.5(12.9)

Live young Al 9.0\ C)Q?sj @ \ 73 6.1 -9.5(8.3)

Litter weight T 389%0 9370. .5 315.0 281.9-402.2

eht () Q| 0 Q é;)@ p (352.9)

Mean foetal weight (g) @39 ©| &3 K #40 445 41.4-47.6 (44.1)

Sex (% males) WA 55352 | 558 2| 57.6 53.8 --

* Statistically significant by Kru%@kiWa H’ te&tPQ 0.05

*x Statistically significant by 1 -Wehis ‘H; @U'P <0.01

# Fisher exact test follow-up by ter@ conéga ison with control was not statistically significant P > 0.05

G. DEVELOPMENTAL PARAD@TEI{@?

Number and viability of foetuses @

There were 18, 12, 15 and 13 viable%ters at 0, 50, 150 and 450 mg/kg bw/day, respectively. The
concurrent control showed low mean values for embryonic deaths and post implantation losses when
compared with historical control values. When compared with these historical data as noted above, mean
values in the treated groups were within the expected range; therefore, it was concluded that no adverse
effect on foetal survival was attributed to glyphosate.

Foetal body weights

There was a dose-related reduction in mean foetal weight on a litter basis in all treated groups (not
statistically significant) compared with the control; however, the mean individual foetal weight was not
affected.

External, visceral and skeletal examination
Malformations were slightly increased in the 150 and 450 mg/kg bw/day dose groups compared to
controls and appeared to be associated with an apparent increase in malformations of the thoracic region.
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However, neither the incidence nor the percentage of malformed foetuses was outside the historical
control range and the values were not statistically different from concurrent control values. Several of the
cardiovascular malformations that were observed, particularly in the high-dose group, occurred in the
same animals and are related to a single morphogenetic mechanism (i.e., displacement of the developing
aorticopulmonary septum), which is likely to adjust during the first two weeks of postnatal life. These
related findings, which often cluster together, included dilated/narrow aorta and narrow/dilated pulmonary
artery; interventricular septal defect; and disproportionately sized right and left ventricles. These findings
were observed (often in clusters) in the historical control data that were provided by the conducting
laboratory. Individual presentation of these malformations in tables when the malformations occurred
together in the same foetus and are due to the same mechanisms and artificially inflates the sense that
there is a much stronger cardiac effect than is actually present.

The cardiac malformation observed with greatest frequency in this study was interventricular septal defect.
The number of foetuses and litters with ventricular septal defe were 1, 1, 1 3 d 4 in the 0, 587150 and
450 mg/kg bw/day dose groups, respectively. Comparison 0@6 his ‘éal 1 d@fsee@le 5.6-47)
shows that the heart findings (when presented on a percerfd d1v 1 an lltteﬁiamd@ basis) were
slightly outside of the historical background range fron@ S CO; cted same period.
However, the disparity in values is a consequence of th&all ber llttersf%n the y report. If the
data are displayed as a fraction (rather than a percgiggge), t@ the @mbe littepsSaffected were 1/18,
1/12, 1/15, and 4/13 in the 0, 50, 150, and 450 mgéli@ﬂay e gro respec vel e historical control
range is /19 —3/13. Thus, the findings at the higiy“dose & ar§ outsi@@ of thNfstorical control range.
Further, they were observed in con]unctlon&wnh ar kgns of®tem@® toxicity (reduced food

consumption, body weight gains and increase@lini1gns)© @) %

O
The other cardiovascular finding fom@n thi@%udé@ﬁgot relfged to%in@e morphogenetic mechanism

mvolving formation of the spiral sept opha 1 right®ubcldytan artery. This finding was also
observed regularly throughout th t per nothcommon and is oftentimes an
inconsequential anatomical dlfferer@ m vas lar agl ger&@ A@topsy this condition is found in 0.5 —
2.0% of subjects. 6 @% * 0
S &

The malformations of the @al n, lum £ lumbar/sacral regions did not show any
treatment-related trend ered e ent& e incidences of anomalies and variants did
not suggest any treatment relatl 1n01§‘nce etuses with reduced ossification did not show
any dose-relationship; howeve wer lal w observed for the 450 mg/kg bw/day dose group
with reduced ossification. @

Qo@

The observed foetal malformations and @all@me summarised in the following (Table 5.6-47).
9

RN
S
<
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Table 5.6-47: Summary of foetal parameters

Parameter Dose Group (mg/kg bw/day) Historical control
O(control) 50 150 450 range or x/y ¢
(mean)

Number of does with live young or litters at Day 18 12 15 13 --
29
Mean foetal weight (g) 43.9 43.3 44.0 44.5 41.4 - 47.6 (44.1)
Sex (% males) 55.3 55.8 57.6 53.8 --
Malformations --
Total number of foetuses examined 163 104 112 95 1511
No. of malformed foetuses 3 3 5 6 51
% 1.9 5.8 4.3 5.9 (F) 0.7-5.9(3.8)
Number of Affected Litters 3 3 3 5 43/188
% 16.67 25 20 38.5 22.9
Thoracic region malformations S O o Q
No. of foetuses with interventricular septal defect 1 O @1 o 4 9\\&@ o%@f 1511
7z 0.6 0 R 0.0 5 4§ o066
Litier incidence OIS AN @ “qorss
% 5502 8@ | & N8 1o 5.32
Foetuses with enlarged left, reduced right N (@\) S) @ L 2 8 2/1511
ventricles = N AN N @ N _ Q _____________________________________
% @00 D 0.0 00 22 | 013
Litter incidence 0.5 & X | e | 2188
% D 0T | 8 o @54 1.10
Foetuses with retro-oesophageal right subclavia& Q@’ @% Q@ 3 C@ 2
artery ) 2 O O
% @ 00557 0.y | 2B 2.1
Litter incidence Q> O Oa Q, ar 1
% A DN 6.6 7.6
Foetuses with narrow/dilatc?d aortic @& g %T &\\'@ 1 o\? 1 3
arch/pulmonary trunk/arterial trunkb @ @ aZ ) N Y S —
% & SN 0.6 | B 0.9 32 052
Litter incidence N S |ST 1 3 | 818
% &6 8.3 6.67 23.1 425
Anomalies Y o2 (@) A --
Total number of foetuses examinddy’ @y Y 160C)y 101 107 89 -
No. of foetuses with gross/visceral anom@es  €4° X 14 14 6 | -
% {Q @ | 19.5 12.9 9.6 (K) -
No. of foetuses with skeletal anomalies O |, 21 13 14 m | -
% N > 11.7 177 1 1255 10.1 -

® K)
No. of foetuses with reduced ossification N 7 4 5 L -
% K 44 4.0 4.7 4.5 -
Mean foetal weight of foetuses with reduce&Yé 37.9 43.6 37.7 26.1 --
ossification (g)

0 number affected / total number examined

# Malformed foetuses are excluded

(3] Fisher’s exact test applied, not statistically significant (P > 0.05)
Kruskal-Wallis ‘H’ statistic, not significant (P > 0.05)

(K)

no data

II1. CONCLUSION

Glyphosate was not teratogenic in this developmental toxicity study in rabbits. The NOAEL for
maternal toxicity was 50 mg/kg bw/day based on clinical signs of toxicity including reduced feed
consumption and bodyweight gain and soft/liquid faeces during the dosing period. The NOAEL for
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foetotoxicity was 150 mg/kg bw/day based on statistically significantly increased embryo/foetal
deaths and post-implantation loss. The NOAEL for teratogenicity was 450 mg/kg bw/day.

Annex point Author(s) Year Study title

ITA, 5.6.11/06 _ 1993 Teratogenicity study in rabbits — Test compound:
Glyphosate technical (FSG 03090 H/05 March
1990)

Data owner: Feinchemie Schwebda GmbH

study No.: [JJJks4-TERRB

Date: 1991 17, amendecg@1994—06 18 ©°
GLP %‘ @ Y @ ﬁ@
not pl@% ed fey A@ SO
Guideline: OECRA 14 a@m ) N
G &

Deviations: I\@ D ©© \Qy &©
Dates of experimental work: O91- 12%4 to g\% 03&06 R

& & o 2 &
Executive Summary N, @ N @ @@9
This developmental toxicity study in rabbltqk not c@trly cur: te@ doc@ented and does not provide
appropriate interpretation of the study ﬁ ups 0 female New Zealand White
rabbits were administered once dally I@gah ])g ate h 60 purity 96.8 %) in 0.3 %
carboxymethylcellulose (dose vo]ume 1l/kg @xt do is%@{) (v e control), 20, 100 or 500 mg/kg
bw/day from Day 6 to Day 18 of gn&% {ma@lg ose volumes were calculated for

individual animals from day 6 adju ted ac ﬁng cly> @lghl daily. The day of mating was
considered as Day (. Dose If:@ we @Ja'sed lhe mg @ preliminary studies. All animals were
observed twice daily for ong@and on 51gn tox' iy and for mortality. All animals in the
experiment that died, we Niled rlbun r kill® at tefQyination on day 28 were subjected to post-
mortem gross pathologic aml@t:on dmdua ody@lghlb of dams were recorded on Days 0. daily
from Days 6 — 18 and on Day % gest@on @\9 @)

w ©)

ine number of corpora lutea, implantations, the number
r an®-distribution of embryonic and /foetal resorptions.
tal @pight and foetal abnormalities, sex and visceral organ
ed W@Jn's technique.

The ovaries and uteri were exami ﬂ&) det,
of dead/abnormal/live foetuses, @e nuf

Foetuses were examined for individua
malformations by foetal necropsy/mo

There were 4/16 and 8/15 mortalities at@e levels of 100 and 500 mg/kg bw/day, respectively. The
deaths at 500 mg/kg bw/day were accoiWpanied by clinical signs, including the increased incidence of soft
liquid/diarrhoea or mucoid faeces, reduction in feed consumption and reduction in body weight gain
during the treatment period. However, clinical signs were not evident for the 100 mg/kg bw/day dose
group and only one incidence of soft faeces was recorded at 100 mg/kg bw/day. Further, a number of lung
and tracheal findings in the dams at gross necropsy indicated possible gavage errors to which the deaths at
this dose may be attributed. Thus, the NOAEL for maternal toxicity was set to 100 mg/kg bw/day.

Glyphosate technical was not considered to be teratogenic in this developmental toxicity study in rabbits.
The incidence of one visceral effect, dilated heart, was increased at the highest test dose and was present at
lower dose levels, but there were too few foetuses present in the high dose group to corroborate a dose-
response relationship. Further, foetal findings at the highest test dose were observed in the presence of
extensive maternal toxicity. Mortality and clinical signs of toxicity at 500 mg/kg bw/day included reduced
feed consumption and soft faeces and reduced bodyweight gain during the dosing period one incidence of
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complete resorptions. The NOAEL for foetotoxicity and teratogenicity was 100 mg/kg bw/day based on
occurrence of general signs of secondary toxicity (incomplete ossification and similar).

L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: Glyphosate acid
Description:  Odourless white crystals
Lot/Batch #: 60
Purity: 96.8% & @ . o)
Stability of test compound: Stable over 2 years at n&@ent t&@)eratﬁ@ ?\,@ o?\’\?@

2. Vehicle and/ 0.5 % wlv carboxym@ylcell@se \b . § °\©
or positive control: %@ %) @@ 0&\ §
3. Test animals: @ @ @ \Q Q&
Species: Rabbit &\ é\? NN )
Strain: Female Ne%@ealan@%hlt&@ Q@ >
Source:
Age:

Sex: M@s m@male@
Weight at dosing: @mal@>25@ <§
Acclimation perio®© At 1@[ 10 %ys. 0&

Diet/ligpd: P@md @bi%?ﬁ%lppl

ompagiion ed @lysis reports were provided) was

@ @QSIOV@(?QCZ liD¥

Wm@ Pr - Roted & Qell drinking water, treated via activated
;- coal@ker a V in Aquaguard on-line water filter-cum-

rifiegprovid€@ad libitum
Housing: Indi allygn 3-tier all aluminium cages with wire mesh bottom
ommgy self-draining litter trays.
Environmental conditions: Temperatte: 22 +3 °C
Hum@ 40-70 %

Alr%anges 10— 15/h

Natural lighting supplemented with fluorescent lighting 12 hours
light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: not reported

Animal assignment and treatment:

In a developmental toxicity study, groups of presumed mated female New Zealand White rabbits were
administered once daily by gavage, glyphosate (batch no.. 60, purity 96.8 %) m 05 %
carboxymethylcellulose (dose volume 2 ml/kg) at dose levels of 0 (vehicle control), 20, 100 or 500 mg/kg
bw/day from Day 6 to Day 18 of pregnancy. Dosages for individual animals were calculated from day 6
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and adjusted daily according to body weight. Dose levels were based on the findings of preliminary
studies.

In a preliminary dose-range finding study, one male rabbit/dose group was administered by gavage
glyphosate technical dissolved in 0.5% carboxymethylcellulose (dose volume 2ml/kg bw) at dose levels of
O(control), 10, 20, 50, 500 or 1000 mg/kg bw/day for 13 days. Doses of > 500 mg/kg bw/day resulted in
loss in body weight and in feed intake and the 1000 mg/kg bw/day test animal died on Day 9 of treatment.

In a second dose-range finding study, one pregnant rabbit was administered 500 mg/kg bw/day glyphosate
from day 6 to 18 of gestation and the findings compared with that of 20 historical control animals.
Caesarean section and terminal necropsy was performed on day 28. There were no signs of toxicity from
the treatment; body weight gain was greater (26% more than the historical control mean) but notable
apparent treatment-related changes were substantial reduction in feed intake (34% of historical control
mean) and reduced litter size in the test female (4) compared W@Lhe historical control mean (7b°

L & 9 & Y

Observations N D NN ©
All animals were observed twice daily for onset and dur@on ns oxiciﬁ@d ortality. All
animals in the experiment that died, were killed morib or kgfhed at g‘- 'natiﬁn wergyubjected to post-
mortem gross pathological examination. Tissues vigy gross@sions &fcre l@erve histopathological
. . \
examination as necessary. A
’ SN OIEC
: o & @

Body weight AN @ N ?&9@ &)
Individual body weights were recorded on D@O, d fron@ys 6 QI8 4 ‘b@ Day 28 of gestation.

X O
Food consumption and compound int @Q &) <

QQ

Food consumption was recorded on daysof w@ng th%ﬁgh% esta@.
A
S &S NI
Sacrifice and pathology O A @@9 O AN
On day 28 of pregnancy, all su@ng d@as wer&ubjec to p «@-omortem examinations and pups were
delivered by Caesarean sectio he @%ﬂes @uteri%ere extSed and weighed and maternal and foetal
data were recorded. Theﬁern Qaia %@rmin ere egnant/non-pregnant, uterine weight, the
im

number of corpora lutea numbey’ of antat@yns, theQsumber of embryonic and foetal resorptions.
The foetal data recorded were @num%@ of d@d/ab 6'\’,’ al/live foetuses, individual foetal weight and
Sex. A9 g RS @)
@ >~
. QN O S
Litter parameters @D Q

All the foctuses were examined for ex@l, visceral and skeletal abnormalities employing appropriate
techniques. Live young were euthan%%@with er and visceral organs examined by a modified Wilson
technique. Skeletal assessments wer perf&ﬁned after appropriate preparation including staining in
Alizarin Red. Structural changes were pres%ted as variants, minor and major malformations.

Statistics %

Statistical methods employed included the following. Maternal body weight and weight gain, feed intake,
number of corpora lutea, number of implantations and mean foetal weight were analyzed by Bartlett‘s test
followed by ANOVA and Dunnett’s test. Day ‘(’and absolute body weight data were compared by the
Paired Student’s "t test. The number and percent embryonic resorptions and foetal resorptions, the
number of dead foetuses, the number of abnormal foetuses and percentage pre-implantation and post-
implantation loss by Mann Whitney test. Litter size was by Student ‘t° test. The sex ratio, number of dams
with any resorptions, number of dams with all resorptions and incidence of malformations were analysed
by Chi-square test.

The statistical analysis and comparison of individual treatment groups with control value were done at 5%
probability level and the results were designated as significantly higher (+) / lower (-) than control value at
P <0.05.
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IL. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS

Not reported.

B. FOOD CONSUMPTION

During the dosing period, feed consumption was significantly reduced (31%) in females receiving the
500 mg/kg bw/day dose compared to the controls (see Table 5.6-48). Feed consumption during the post-

treatment period did not show significant intergroup differences.

Table 5.6-48: Summary of food consumption

Parameter Historical Dose Group (mg/kg bw/day)
positive 0 (cont 20 100 S00
control# @\@) A @ &’ @b
Food consumption (g/rabbit/day) RN RN S «r\v\ v
No of dams included in assessment 7 220 ¢ J&© A 12 N 6
Day 0 — 6 (Pre-treatment) 105 olld O] I O° 120 118
Day 6 — 19 (Treatment) 70% N 1082 | ©10947 ) 71
Day 19 — 28 (Post treatment) 129 o Q 109 N 1358 Q07 105
Day 0 - 28 RY7 11} €, 108 92
# Treatment with Acetylsalicylic acid (ASA) at 200 %@(g lﬁ’éatn@bay@@; post-theatment: Day 18-28)
*  Significantly lower than controls by Dunnett 8 Q @@@
& O O @

C.

related by the study director (see Ta
control, the absence of signs of toxici{y at

MORTALITY
The four and eight deaths observed in

the considerably high number of

?’\9

llel studies

©

SET

Q o
T

Gme/kgh

@

n a relation to treatment at this dose

e considered to be treatment-
thedwo confirmed misdosings in the

@e a%@e of mortality in this dose range in
doy

level. Further, various findings ross @tropsy were poted m® lungs and trachea for the 100 and 500
mg/kg/day dose groups; thes indin ugg 033@ gav, errors, which could be responsible for
some of the deaths observe@ nd a@ opriately discussed in the report.
Table 5.6-49: Summary of mortali{¥Fin da @ @ @<§

Parameter ”\’ Bpse Group (mg/kg bw/day)

Q\@ontrom 20 100 500

Mated females Q7 26D O 17 16 15

Dead during treatment Y 0 4 5

Died post-treatment NF & 0 0 3

Total number of deaths 7N 0 4 8

% mortality 7.7\ 0.0 25.0 533
*  Animal died due to wrong gavaging L7

D.

g

CLINICAL OBSERVATIONS
Signs of toxicity were observed at the 500 mg/kg bw/day dose group and were predominantly
gastrointestinal effects, which included soft stool/liquid faeces and soft stool with mucus. Further signs of

toxicity were rales, weakness, dyspnoea and ocular discharge.

Table 5.6-50: Summary of relevant clinical signs in dams

Parameter / clinical sign Dose Group (mg/kg bw/day)

0 (control) 20 100 500
Mated females 26 17 16 15
Pregnant at termination 20 13 12 6
Rales 1 0 0 3
Soft stool with mucus 0 0 0 2
Soft stool/liquid faeces 0 0 1 12
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Parameter / clinical sign Dose Group (mg/kg bw/day)
0 (control) 20 100 500
Weak 0 0 0 2
Ocular discharge 0 0 0 1
Dyspnoea 0 0 0 1

E. BODY WEIGHT

No treatment-related and dose-related significant changes were observed in maternal body weight and
body weight gain between the control, low- and mid-dose groups. In the high-dose group, initial body
weight and body weights at the different time intervals were significantly lower than in the control group.

Table 5.6-51: Summary of maternal body weight data

Parameter Historical §Dose Group (éng/kg bw/day) ©°
positive 0 (cont 20 U 500
control# g\& ?’\@ Q Q{r@ §@

Number of dams pregnant at 0 () O 12 o 6

termination i @)@ @ §> N Q\

Mean bodyweights (kg) Y NANEENG L

Day 0 RUEENRE RN QI 2.6%
Day 6 A N 3 € 3.0 2.8%
Day 18 0| 2 @ RAY 3.1 2.8
Day 28 - D33 | N33 P 33 3.0%
Day 28 (bodyweight — uterine weight) I by 3.0 V3.0 ¢ 29 27
Mean bodyweight gain (kg) AN Q9 © S O

Day0-6 (Pre-treatment) 02 DT @1 R 0.0 0.1

Day 6 — 18  (Treatment) INEERN S0l, 2 Wl 0.1 0.0

Day 18 — 28 (Post treatment) > AT Y 08T | R0.2 0.2 0.2

Day 0 —28  (Throughout gestation)Q) 703 YN y 0.5%* 03 0.3

*  Significantly lower than contro ett’s P<
** Significantly higher than coq ls b @ netti@yest P 0 @

SN S

o 0 o &

F. PATHOLOGY  § @, R
Necropsy ?’\’ &
Gross examination of dams at p@%orte@ did @®f identity any treatment-related effects. However,
various findings were noted in th a for the 100 and 500 mg/kg/day dose groups which
suggest possible gavage errors and 1331%@’wnh al husbandry.

O
Observations on the ovary and uterus
A total of 20, 13, 12 and 6 pregnant fe oy Survived to termination and 134, 80, 78 and 28 foetuses were
recorded for the O (control), 20, 100 and500 mg/kg bw/day dose groups, respectively, and were included
in the assessment. Litter size at caesarean necropsy was comparable in all treatment groups. Total litter
loss (complete resorptions) was recorded for one female in the 500 mg/kg bw/day dose group; otherwise,
the incidence of dams with any resorptions did not show any treatment-related differences.

X
# Treatment with Acetylsalicylic ac SA) 200 mg/vg lz):&%jy @U

There were no significant intergroup differences in the mean numbers of corpora lutea, pre-implantation
and post-implantation losses and resorptions (embryonic and foetal) (see Table 5.6-52).
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Table 5.6-52: Summary of maternal observations

Parameter Historical Dose group (mg/kg bw/day)
positive
control# 0 (control) 20 100 500
Mated females 12 26 17 16 15
Total number of deaths 4 2 0 4 8
Pregnant at termination 7 20 13 12 6
Mean number of corpora lutea 9 11 10 10 9
Mean number of implantations 8 8 8 9 6
Total number of embryonic resorptions (%) 6(11) 10 (7) 11(11) 11(11) 924
Total number of foetal resorptions (%) 2@ 8(5) 70 13 (13) 13)
Total number of pre-implantation loss (%) 10 (19) 72 (48) 28 (29) 20 20) 14 (37)
Total number of post-implantation loss (%) 8 (15) 18 (12) 18 (18) 24 (24) 10 (26)
Number of dams with any resorptions (%) 2 (29) 12 (68), 11 (85) 9(75) s 2 (33)
Dams with complete resorptions (%) 1(14) 0 . 0O@ £ }\j 117
# Treatment with Acetylsalicylic acid (ASA) at 200 mg/kg bw Qév og\o\%@ ©) @J §
<,
G. DEVELOPMENTAL PARAMETERS @b Q@ Q\ &\Q Q\
Number and viability of foetuses S @ Q ¢

Q
@ A58 e e
Because of the large number of maternal deaths ato& mg/Kgtday thudythe re@ed number of total
litters), the total number of foetuses was substantily lesshy this@ose gé&p conappred to the other dose
Y ces

groups. However, the mean litter size, the meag umb@s of T ad or Tve foetuses and the sex
ratios of foetuses did not show any significan@eatm elal C@h
Q,

ffergty
an increase in the number of foetal deaths in ro (s abl@@6-5% &)
X O

Foetal body weights @Q Q@ o%@ @§ @
Although foetal body weights in the 2®nd g@»mg/@?day dage gro@were reported to be significantly
different from control, the weights e iué@ sed, @@ cha wege Tess than 10% of control values and
no dose-response across treatmen upsgyas evi@t. Tiathe fPetal body weight differences observed
in these two dose groups are @) ogic@y in(@lsequgtlal wi@ respect to adverse effects (see Table
5.6-53). -9 @% X

&

osate also did not cause

O ot &
Table 5.6-53: Mean litterd%ﬁaatc arean@%on ) A

@u H@foric@ @) Dose group (mg/kg bw/day)
> @@positi&e# oF) 20 100 500
AR coné\@ $

Mated females ™ 26 17 16 15
Total number of deaths N4 © 2 0 4 8
Pregnant at termination YIRS 20 13 12 6
Number of litters = 20 13 12 5
Total number of foetuses Afé 134 80 78 28
Mean litter size =8 7 6 7 6
Abnormal foetuses (%) Y 0(0) 1(1) 2(3) 0 0
Dead foetuses (%) 0 ) 0 ) 1(1) 1(1) 00)
Post-implantation loss (%) 8 (15) 18 (12) 18 (18) 24 (24) 10 (26)
Number of live foetuses 46 133 77 77 28
Mean weight of live foetuses (g + SD) 20+ 14 32+53 35+3.7* 35 +2.4% 33+49
Sex ratio (Male : Female) 1:1.3 1:0.7 1:1.2 1:1.2 1:1.8

# Treatment with Acetylsalicylic acid (ASA) at 200 mg/kg bw
SD = standard deviation
* Significantly higher than controls by Dunnett’s test P < 0.05

External, visceral and skeletal examination
The incidence of major external malformations did not identify any treatment-related differences; further,
none of the external malformations occurred in the highest dose group.
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Visceral examination noted no significant treatment-related incidences of minor malformations or
variants. Major visceral malformations primarily affected the heart, but occurred in single incidences and
showed no dose-response (see Table 5.6-54). The exception was dilated heart, which was reported in four
foetuses of 3 litters in the 20 mg/kg bw/day dose group, 4 foetuses (3 + 1) from 2 litters of the 100 mg/kg
bw/day dose group and all foetuses (4) of one litter and one foetus of another litter at the 500 mg/kg
bw/day (Statistically significant P< 0.05). The terminology used to describe the heart malformations in
this study is different than that typically employed in teratology research (e.g., dilated heart, seal-shaped
heart). Consequently, what is meant by the description “dilated heart” is not well defined and not
documented with photographs or retained tissue sections or slides.How this malformation might relate to
others reported in the heart (i.e., dilated left or right ventricle, seal-shaped heart, cardiomegaly) is not
clear. Further, because too few foetuses were available for examination in the high dose group, it cannot
be determined whether these defects exhibited a true dose-related increase. It is important to note,
however, that only 2 litters exhibited major visceral malformations in the high dose group. Additionally,
these findings were found in the presence of extensive matgial toxicity, idenced by rf:é;@%d food
consumption and body weight gains in the few animals thaf@urviv fhis le Clinig@signs, and
substantial deaths. % ﬁ\?;@ N @\@C °]§

> @ N °® N
Major, minor and skeletal malformations did not show @ cleatn@relat@ﬁﬁnd@ and appeared

to be incidental . \@ @) \Q Q
& X
Table 5.6-54: Summary of relevant external, viscer@Z}nd sk€gthl fi os (li &r dat"a@
L AN N C g D@g level (mg/kg bw/day)
Foetal findings % &@ ata’ (g% 0@ 20 100 500
No. of litters examined R fﬁﬁ’ (&) S P 13 12 5
No. of foetuses examined Q s e & | a3 79 71 28
Minor external malformations Y @w @\7\7 @ ¢§
Percentage of small foetuses (%) g@ R N - a0 0 1.3 0
Litter incidence (%) A A O A ) 0 0 8.3 0
Major external malformations N N SN L
Percentage of foetuses with up@ cleft &@%te (0/@;:% “0& n@ 0.8 2.5 0 0
Litter incidence (%) . &) A N A >y 0 5 15 0 0
Percentage of foetuses W@reli@g&hro@osm @) r - 0 0 1.3 0
Litter incidence (%%, O -- 0 0 8.3 0
Percentage of foetuses with Ple magFtmatiod A 0 0.8 2.5 0 0
Litter incidence (%) % QL2 © 0 5 15 0 0
Percentage of foetuses with major @\@ormat@\?s (%) &, 0 1.5 2.5 1.3 0
Litter incidence (%) Q NERNS - 10 7.7 8.3 0
Major visceral malformations N @ N
Percentage of foetuses with dilated hegz@%) 2 -- 0 5.1 5.2 17.9
Litter incidence (%) RN - 0 23.1 16.7 40.0
Percentage of foetuses with anencephaly (%), 0 0.8 0 0 0
Litter incidence (%) Q° 0 5.0 0 0 0
Percentage of foetuses with heart—seal med (%) 0 0.8 0 0 0
Litter incidence (%) 0 5.0 0 0 0
Percentage of foetuses with cardiomegaly & sealed heart (%) -- 0 0 1.3 0
Litter incidence (%) -- 0 0 8.3 0
Percentage of foetuses with dilated ventricle (left) (%) -- 0 0 1.3 0
Litter incidence (%) -- 0 0 8.3 0
Percentage of foetuses with dilated ventricle (right) (%) -- 0 0 0 3.6
Litter incidence (%) -- 0 0 0 20
Percentage of foetuses with persistent truncus arteriousus (%) -- 0.8 0 0 0
Litter incidence (%) -- 5.0 0 0 0
Percentage of foetuses with gallbladder absent (%) -- 0 0 0 3.6
Litter incidence (%) -- 0 0 0 20
Percentage of foetuses with liver (median) haematoma (%) -- 0 0 0 3.6
Litter incidence (%) -- 0 0 0 20
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. HC Dose level (mg/kg bw/day)
N Data® | 0 20 100 | 500
Minor skeletal malformations
No. of foetuses with extra 13" rib 0 L 2 1
Percentage of foetuses with extra 13" rib 8.7 %% 0 1.3 2.6 3.6%
Litter incidence (%) - 0 it 16.7 20
Major skeletal malformations
Percentage of foetuses major malformations (%) 10.9 8.3 6.3 0* 3.6
Litter incidence (%) L e 20 23.1 0 20

" Historical positive control data (- no data available)
* Significantly different from control at p < 0.05.
*%  Significantly different from control by Contingency test (P < 0.05)

II1. CONCLUSION

Glyphosate technical was not considered to be teratng{%‘@ pmen@ tn‘gi@' study in
rabbits. The incidence of one visceral effect, dilated heart, wa rea at t ighg st dose and
was present at lower dose levels, but there were too@ { S predent i hi ose group to
corroborate a dose-response relationship. Furthegy~Toe indingy at high@ test dose were
observed in the presence of extensive maternak@mtv ex@de ideligg) recommendations
for a high dose. The NOAEL for maternal to by/day % on mortalities at
dose levels of > 100 mg/kg bw/day. Mortali ca l s 0 @ucﬂv Mcluding reduced feed
consumption and soft faeces and reduced bod) ei @ am tlos pEl'lI]d one incidence of
complete resorptions at the 500 mg/kg’ !da lose @re L for foetotoxicity and

teratogenicity was 100 mg/kg bw/day ed 0 ccur @Ene{sgns of secondary toxicity
(incomplete ossification and similar) hi&@l e@
&\

S

Annex point Author(s) ~°| Year >
A, 5.6.11/07 1659 @ ipey Study with Glyphosate
CER SIS
N v’ Q
AN A
@@ @@ § Dﬂt ner: Excel
Y (N Stu@y no. JJProject No. 1086
» o &e 1989-11-03
Q °{7J P: no
\Q @ not published
Guideline: & Q@@ OECD 414 (1981)
Deviations: % no uterine weight. no maternal necropsy findings
Dates of experimental work: § 1989-07-03 to 1989-11-02

Executive Summary

This developmental toxicity study in rabbits is limited in its extent of documentation. Glyphosate
Technical was administered by gavage to three groups of 15 successfully mated New Zealand albino
rabbits each, at doses of 125, 250, and 500 mg/kg bw/day from Gestation Day 6-18 (mating = Day 1). A
further group of 15 animals was exposed to the vehicle to serve as control.

No adverse effects related to test substance treatment were observed in any animals of the low and mid
dose group. Mean maternal body weights and food consumption were lower in the high dose group,
however clinical signs of systemic toxicity were not observed at any dose. In the high dose group, two
cases of total abortion were considered to be related to test substance treatment.

The mean number of viable implants (foetuses) per litter was lower in the high dose group and the mean
number of external, visceral and skeletal malformations as well as the mean number of variations was
higher in the high dose group compared to the control group. No differences in the examined
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developmental parameters were found in the low and mid dose groups, although a dose-related increase in
the numbers of malformations and variations was noted.

Conclusion:

The oral administration of glyphosate to successfully mated rabbits by gavage from Gestation Day 6-18
resulted in treatment-related changes at 500 mg/kg bw/day. The NOAEL for reproductive and non-
reproductive toxicity was considered to be 250 mg/kg bw/day.

L MATERIALS AND METHODS
A. MATERIALS
1. Test material: @ bo
Identification: Glyphosate technical  © @° ©@ @O @
. . %ﬁ N < S
Description:  White amorphous p% @\ \@ S o\@
Lot# 38 @ @Q S X
" R\ S o O
Purity: 95% @ @ S \Q Q

Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:
Species:
Strain:

Source:

. N
o@x. Hggales o &
Weight ay@ng: )50 — R0 keQy

Acclimation perl% 6 dey @

@)
Diet/Food P@i@ted bit f; eg%upplied by
i

Q\,li?dia° @
Water: ag\er, }ﬁ%bitum, supplied in polypropylene bottles by
. Individud¥¥y in stainless steel cages equipped with food and

Housing: .

water giypensers and stainless steel grate at bottom
Environmental conditions: Te@a@rature: 20+£3°C

Humidity: 30 to 70%

Air changes:  not reported

12 hours light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: 1989-07-03 to 1989-11-02

Animal assignment and treatment:
In a teratogenicity study groups of 15 New Zealand White female rabbits received doses of 0, 125, 250
and 500 mg/kg bw/day test substance in 0.1% gum acacia in water by gavage from Gestation Day 6-18

after successful mating with adult vigorous males. The day of mating was taken as the 1% day of
pregnancy.
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Diet preparation and analyses
For each dose level, dosing solutions were prepared in 0.1% gum acacia in water as vehicle.

Clinical observations
A check for clinical signs of toxicity, ill-health or behavioural changes was made twice daily (before and
after dosing) during the dosing period.

Body weight

Individual body weights were recorded on Days 0, 6, 12, 18, 23, and 29 (at necropsy). Changes in body
weight were calculated and recorded as group maternal weight changes for the periods of Days 0-6 (pre-
exposure), 6-12, 12-18, 18-23, 23-29 and 18-29 (post-exposure observation period).

Food consumption o)
Food consumption was recorded on Days 0, 6, 12, 18,23, an (at J@Top% &’ 0%@
. SN S @ 9
Sacrifice and pathology b @ o\
Females were euthanatized by carbon dioxide asphyxl& n on@ y 29 gestaﬁ@n an amined for any
abnormalities that would affect pregnancy. @
The ovaries and uteri were removed, the uteri wel the & ies examlned for the

number of corpora lutea and uteri for the numberggitd pcgdon ofgmplant@and déagor llve foetuses. Uteri
from non-gravid females were placed in 105 amggoniu Nulfld@olut&% for detection of ecatly

resorptions. °\@ & @ @@

Developmental parameters

Each rabbit foetus was removed tro V& 2 ute and v@& kille®by 1®tlon of pentobarbitone. All live
foetuses were weighed and examinedyr r e s\' al aé 1ncl@1ng cleft palate and variations. All
live foetuses were examined for th(ﬁamc an 1sc b 1tle d each foetus was sexed. Following
visceral examination, all foetus Qere cerate and cess or skeletal staining with Alizarin Red
SAll foetuses were decapltate% d hedds wexed n%Boun& solution for examination of craniofacial

S ctures. @
truct &@\ Q ©© @@ @

Statistics @ @ @
Not reported. &@9 @@@ @ @©
N o
I UL'E@ND DISCUSSION

NS @
A. ANALYSIS OF DOSE FORN%@ATI ONS
The analytical purity of test substance Wwas st@&l to be 95%.

B. FOOD CONSUMPTION @

Mean food consumption in the low an?mid dose groups was comparable to that in the control group
throughout the study period. Significantly lower food consumption (~17% lower mean food consumption
compared to control, low or mid dose group) was observed in the high dose group starting with the day of
treatment throughout the rest of the observation period.

C. MORTALITY
None of the rabbits died during the study period.

D. CLINICAL OBSERVATIONS
No toxic symptoms were observed in any of the animals during the study.

E. BODY WEIGHT
Mean body weights of animals in the low and mid dose group were comparable to those in the control
group. In the high dose group, the mean maternal weight increase was lower for each of the observation
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periods between Days 12-29 compared to controls, but no stastical comparison was provided in the report.

F. PATHOLOGY
Necropsy
No abnormalities that could affect pregnancy were reported at maternal necropsy.

Observations on the ovary and uterus
Two animals of the high dose group aborted (see Table 5.6-55).

Table 5.6-55: Gestational parameters in rabbits treated with glyphosate

. Dose level (mg/kg bw/day)
Gestational parameter 0 125 250 500
No. of pregnant females 15 15 15 15
No. of early deliveries PR 0 0 0 s O
No. of abortions A Q @0 4.° 0 @b 2
No. of females with no live foetuses RN G Q 0 fi\ @&9 2
No. nonpregnant at termination @ 2 O NIEBR®) 3
No. of litters a2 O 1 MRS 12
Mean no. of corpora lutea per doe N B 0 lp161 {O103 9.8
Mean no. of total implants per litter Y S 0 93 L7 94 8.5
Mean % pre-implantation loss R S Soisg 148, 14.7 13.1
Mean no. of viable implants per litter @ 7 QF 739 Ry 8.0 5.2
Mean no. of non-viable implants per litter @ O 807 @13 0.27 1.4
Mean no. of early resorptions per litter N @) Q7 P11 1.0 1.9
Sex ratio (% males) N oo © 444 Q) 49.2 49.7 50.1
Mean foetal body weight per litter =~ 9> L 40| 471 47.5 48.7

& &V o\‘\, U(@’ @

&
G. DEVELOPMENTAL PARY ME RS Q> -
Number and viability of foetusgs X
The mean number of viable 1mplan @foet%@%) peritter ‘ﬁgas lower in the high dose group, and
pl

accordingly, the mean num %@’wab
group (see Table 5.6-55), & o statigtical comparigns weedyprovided in the report.

Sex ratio, foetal body welghtsgd pl@ntag %ghts@»@

No differences were noted in the seg@tios foggal body weights, mean number of corpora lutea per
dose, mean number of total im &% @ttﬁ:r, an percentage of pre-implantation loss, and mean
number of early resorptions between the@ rol the treated groups. In the high dose group, two dams
had no live foetuses due to abortions (@T abl@ -6-55). However, stasticial analyses were provided in the

report.
N

External, visceral and skeletal exami(@n
No difference was noted in the incidentes of maternal animals having foetuses with external, visceral
and/or skeletal malformations in the low and mid dose groups when compared with the controls. In the
high dose group, the incidences of external, visceral and skeletal malformations were higher than that in
the control group (see Table 5.6-56). With regard to the heart malformations, 0, 1, 1, and 2 interventricular
septal defects were observed in the 0, 125, 250, and 500 mg/kg bw/day dose groups.

A similar pattern was seen in the variations observed externally, viscerally and skeletally; in the high dose
group, the total number of observed variations was higher than those of the control, low or mid dose
groups. The increase in malformations and variations observed in the high dose group occurred in the
presence of maternal toxicity (reduced food consumption and body weight gains). Further, this was at a
dose (500 mg/kg bw/day) that caused significant toxicity, including mortality, in another rabbit
developmental study. However, stasticial analyses were provided in the report.
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Table 5.6-56: Incidence of foetal malformations and variations in rabbits treated with glyphosate

- Dose level (m, bw/day)
Foetal findings 0 | 125 |g/k % 50 | ¥ 500
Malformations
No. of litters examined 13 14 14 12
No. of foetuses examined 109 113 120 78
No of litters with malformations 3 6 10 12
% of litters with malformations 23.08 42.86 71.43 100
No. of foetuses with malformations 3 6 10 20
% of foetuses with malformations 2.75 5.31 8.33 25.64
Number of foetuses (litters) with external malformations
Tail abnormal 1(D) 1(1) 2(2) 3(2)
Low-set ears 0 1(1) 1) 2 (1)
Total external malformations A 1 3 . 3
Total external malformations (%) L 092 [s1.77 1,250, 9 385
Number of foetuses (litters)with visceral malformations oY @ © NN
Ventricular septal defect B PNTONNME G 2 (2)
Postcaval lung lobe absent QO S 0 Q> I X2 43
Kidney(s) absent Nz @ 22 ©2 @ 6(4)
Total visceral malformations L@ S @ 4 A 5 12
Total visceral malformations (%) S AN BN092, 0 354 F 417 15.38
Number of foetuses (litters) with skeletal malformatl@7 O @ §
Rudimentary rib (no. 14) S A Q@ &0) 2(2) 5(2)
Total skeletal malformations o @ & A o @0 2 5
Total skeletal malformations (%) N SO ey IN092 AP 0.00 1.67 6.41
Variations Q N R
No. of foetuses examined fr\@ @U o Qr IE@b 113 120 78
Total no. of observed variations 4(«@’ A X (%%r 30 49 93
Number of foetuses (litters) with extepa varidtigns o AL
Tail blunt tipped Q) & BN N2 o1y oo | 3 | 5@

Number of foetuses (litters) with viteral y&@ationse, N4 .
Irregular rugae on palate | & Oﬁ N YN 0 2 (1) 32 2(2)
Lateral ventricles of cerchgas dll@ N @) KD 0 (0) 2(2) 2(2) 6 (4)

©

Right ventricle small théﬁmorm o D 1(1) 3(2) 3(2) 5(3)
Globular heart NS A 2(2) 0(0) 3(2) 5(4)
Incomplete separation of lung%tgbes @‘@’o - ~ @) 1(1) 2 (1) 2 (1) 4(2)
Parietal foetal atelectasis © YIS 0 (0) 1(1) 1(1) 1(1)
Liver irregular shape O{ Y Cﬁo\\@ 0 ) 2(1) 2(2) 6 (4
Kidney(s) globular shape @\) G 00 00) 2 (1) 5@3)
Number of foetuses (litters) with skeletal $adiation€,
Cervical centra 1-3 and/or 4 bilobed 2 1(1) 00) 1(1) 2(2)
Anterior arch of the atlas poorly ossified & 2 (1) 2 (1) 1(1) 4(2)
Anterior arch of the atlas split (\Q 00 00) 2 (1) 3(1)
Extra thoracic centrum and arch X 1(1) 3(2) 2(1) 503)
Thoracic centrum only one ossification centre 1(1) 00) 1(1) 3(2)
Thoracic centra fused 2 (1) 1(1) 1(1) 2 (1)
Extra ribs on thoracic centra and arch 13 bilateral 1(1) 00) 3(2) 5)
Sternebra 6 poorly ossified 2(1) 1(1) 2 (1) 4(2)
Sternebra(e) split 2(1) 2(1) 1(1) 5(3)
Sternebra(e) unossified 3(2) 1(1) 3(2) 64
Pubis, poorly ossified 3(2) 2(2) 3(1) 4(3)
Some ossification in knee area 1) 0 3(2) 4(3)
Skull bones poorly ossified 1) 3(2) 2 2(2)
Frontal, hole in bone 0O 1) 2(2) 2(2)

Reduced number of caudal segments 1(D) 2(2) 1) 3(2)
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II1. CONCLUSION

The oral administration of glyphosate to mated rabbits by gavage from Gestation Day 6-18 resulted
in treatment-related changes at 500 mg/kg bw/day. Therefore the NOAEL for reprotoxic and non-
reprotoxic effects was considered to be 250 mg/kg bw/day. Considering the significantly reduced
food consumption and gain in body weight at 500 mg/kg bw/day, the maternal NOAEL is 250 mg/kg
bw/day.

ITA 5.7  Neurotoxicity

The 2001 glyphosate evaluation concluded that there was no evidence of neurotoxicity in acute,
subchronic or chronic studies in rodents and dogs. Glyphosate is often en‘oneously callecl an
organophophate pesticide. However, it is important to note tha yphosate is ngj an o :J,nopate ester

but a phosphonoglycine, that does not inhibit cholmest 'Fl@efor udle For delayed
neurotoxicity are not considered essential. Despite thi s for@elaye eurg@ncnty in hens
(-1987 and 1988) have been conducted and @ wed 1n0 20 U glyphosate
evaluation confirmed the absence of neurotoxic el‘fecj&

AEL@nv@from l@e studies is 1000
mg/kg bw/day.
An acute neurotoxicity in rats was performed by

96a)@?} ot e@pwed during the 2001
glyphosate evaluation. Administration of glyp te agy pro @td al sion¥ of toxicity (including

decreased activity, subdued behaviour, hunch post @s:d& che@n tip-¢ gait and/or hypothermia)
at approximately 6 hours after dosing on dg %lb n '%M‘@a m'l%%@ on 1ch Ereived 2000 mg/kg. One of
these females was subsequently found &Lﬂl s were considered to reflect
general toxicity associated with the ad@nsu' oﬂ@ doggylevel glyphosate acid. Quantitative
assessment of landing foot splay, sen per 1om, wkcle makne@d locomotor activity revealed no
changes indicative of neurotoxic nti &Hj tof@rholo wxtion of the central and peripheral
nervous system revealed no treaty ~re]%d Lhﬂl@l’; Is é&wlng 2000 mg/kg.

The no-observed effect level (N&L) @muro@ucn'gllo smgle oral administration of glyphosate

acid was 2000 mg/kg and the @)EL tox was mg/kg.
In addition a sub—chron@urm(@uy sy w (]SO ormed by - 1996b). In this study

administration of glyphosate ac@ prod@ed CllnlC signs of toxicity or effects on any of the
quantitative functional observiion b -:- tcs‘?sv comotor activity that indicated any neurotoxic
potential. In addition, there were@ s }cnl— atccl changes in brain weight, length or width.
Comprehensive histopathologica luagl@ of penpherdl and central nervous system revealed no
evidence of any changes which could ibuted Yo administration of glyphosate acid. The no observed
effect level (NOEL) for neurotoxic poptial, j\@' owing dietary administration of glyphosate acid for at
least 90 days, was 20000 ppm {equwa@lt to 3#7/1631 mg/kg bw/day in males and females respectively).
There was a treatment-related effect on grodth and food utilisation in males receiving 20000 ppm (1547
mg/kg bw/day). In this study the NOEL f&¥ystemic toxicity was 8000 ppm (617 mg/kg bw/day) in males
and 20000 ppm (1631 mg/kg bw/day) in§emales.

In a study performed by | (1996. see IIA 5.10/03) ex vivo investigations with isolated rat
gastrocnemius muscle were performed. Evaluation of innervated muscle response showed that glyphosate
technical, when administered at the maximum solubility concentration in physiological saline (12 mg/mL),
did not cause any neuromuscular blocking activity.

Overall, across a wide database of both specific neurotoxicity and repeat dose studies there is no evidence
that glyphosate has neurotoxic potential.
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Table 5.7-1: Summary of neurotoxicity studies with glyphosate acid

ek Dypealntony Dose levels NOEL / NOAEL Targets / Main effects
(Data owner) Species
Annex B.5.7 21-day, oral 0, 250, 500, Toxicity: 1000 mg/kg bw/day: slight
Glyphosate diet 1000 mg/kg 500 mg/kg bw/day ataxia in 1 hen;
Monograph Hen, White bw/day Neurotoxicity: all hens appeared hunched,
i-rl%? leghorn 1000 mg/kg bw/day | lethargic, red liquid and
& | (EXC) mattening of feathers in
= anogenital region, body
= weight and food
i consumption |,
2 haematological changes
(]
2 Annex B.5.7 21-day, oral 0, 400, 800, Toxicity: 1000 mg/kg bw/day: slight
= Glyphosate diet 1600 mg/kg 80fQme/kg bw/day ataxia in 1 hef\°
& | Monograph Hen, White bw/day toxjicity: @ | an @fs ap d hunched,
% irwsa leghorn bw/ R rgic, ¥a¥liquid and
e i RN e
= | (EXC) b & \b . tte { feathers in
- @ S S JNartog region, body
N @ Q) ¢ weiglDand food
o@ @ © \Q c@mpﬁon |, hasmato-
N Q% A & al changes, reduced
& @ @ o
@ A @ @ ¢ number
100 TN .
- |mAS57.1/01 | Acute, oral 0, 5001000, &@ T%ﬁty. 5 g9 2000 mg/ke bw/day: on
2 |l 9%6a | gavage, 2001 Ly LO bw/day~ | day 1 subdued behaviour,
£ | (SYN) Rat b@ay Q \Neurot@icity: © decreased activity,
g Alpk:APSD 9 &) 200 g@jay hunched posture, sides
D @ QN Qr > L :
= @@ > N s N pinched in, tip-toe gait and
S St & A Q> Q hypothermia in females
2 X IR N guly
£ |HA57.4001 | 13-week @P) S9000, 8000, N Tox@é?’: 20000 ppm (1546.5 mg/kg
2 (I o%6b | diet, ! = 6117 1630.6 bw/day) males: reduced
‘5 (SYN) Rat °\@ Q ¥55.517.1 kg bw/day (3/9) | body weights and food
E Al ;SD 154@5 m eurotoxicity: utilisation
= @ | b@day for males, (°1546.5/ 1630.6
D
& ?&@9 @d 0, b3, 6720 | mg/kg bw/day (3/9)
2 znd 1830.6 m
! % 3
E X | bw for o
& Q fg\ es) EN
| = decreased: 1 = increased; @V @@@

%
Tier I1 summaries are only presented fm%tudies not previously evaluated in the 2001 EU glyphosate

evaluation.
For details regarding studies review%guring the 2001 EU evaluation we refer to the Monograph
and the former dossier.



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex 1, Document M, Section 3 Point 5:
Toxicological and toxicokinetic studies

May 2012 Page 644 of 1027

IIA 5.7.1 Acute neurotoxicity — rat

Annex point Author(s) Year Study title

1A, 5.7.1/01 | BRI

Glyphosate acid: Acute neurotoxicity study in rats

Data owner: Syngenta

Report No. -48 66

Date: 1996-03-01
GLP: yes
unpublished

Guideline: No guideli ated in the report but in gene&

comph:m ith %ACD 42@( 1997@@ @

Deviations: None @ @ \
Dates of experimental work: NO[ r Hﬂ%@e 2 \'5 oA é : u-.lrmg
Xpe : g@ lggﬁ© & &©

9,

Executive Summary y\&?\
Groups of 10 animals Alpk:APfSD rats per se@wers@mms@d 0, @0 10@ and 2000 mg/kg bw
glyphosate acid. Two weeks post admmlstrat%n all@ malswere @ewe@ally for any changes in
clinical condition. A detailed clinical ob tion Was pegprmed Qt weef® intervals. At scheduled
termination 5 rats/sex/group were subjeci®d, to | ]«@,ﬂsf r@rrem amm@m Selected nervous system
tissues were examined |‘mtrosc0p1cally &) N

N\, (3 $

Clinical signs of toxicity (including (@@ c&lcn\m@;@B ubdu&b&hn@ut hunched posture, sides pinched
in, tip-toe gait and/or hypothermig§ceurred du limited to 3 females in the highest
dose group. One of these female u@queml ouncfd a ay 2.

Slight reductions in food cons mption%:thomxg y ass \ ated & ects on body weight, were also observed
during Week 1 for both sexeX\f th fest A& ¢ UQ @
Quantitative assessment eurotoxic parameterCsnd fpathologic:ﬂ evaluation of the central and

peripheral nervous confirmed n@:rot pote@ia] forglyphosate.

R
In conclusion, the NOAEL for nf:u@:\wﬁy&ﬁllow@g single oral administration of glyphosate acid was

2000 mg/kg bw. @\ C&
S @
L @MA@UALS AND METHODS
A. MATERIALS @
1. Test material: %
Identification: Glyphosate acid
Description: White solid
Lot/Batch#: Y04707/034
Purity: 95.6% wiw
Stability of test compound: The test substance was shown to be stable for the period of use.

2. Vehicle and/
or positive control:

3. Test animals:

Deionised water

Species: Rats
Strain: Alpk:APSSD (Wistar-derived)
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Source:
(UK)

Age: Atleast 28 days
Sex: Males and females
Weight at dosing:  $ 171.4-175.0g; @ 144.6-148.7 ¢
Acclimation period:  Approx. 2 weeks

Diet/Food: CT1 diet
Bl UK). ad libitum, except 24 h prior dosing

Water: Tap water, ad libitum

Housing: In groups of five, separated by sex, in multiple rats racks.

Environmental conditions: Temperature: @ 19 -23 °C ©°
Humidity: O @ 4P & O
. ' & L9 N

Air changes: S @\ %— 30/ -©~> S

12 hours light/darg e @© Q\ o&\ ©>©\

O p
B STUDY DESIGN AND METHODS °\@ @ ?\9@» \Q Q&
SO § Lo

Animal assignment and treatment N

@
In an acute neurotoxicity study groups of &Y mal <@ﬂ te @mal k: D (Wistar derived) rats were
administered with a single oral dose of 0, l@% 0 m,
@ S

Dosing Formulation Analysis N && %}}, Q
Verification of the achieved cong atior&was (@ wiﬂ%ple\h each preparation. Homogeneity was
determined with samples from @ low @high@ase leyéls. Th&rhemical stability of glyphosate acid in
water was also determined fqr@gl dos mu]@ons 0@% perggd of 10 days.

Q
Clinical observations @ < ©) @

Clinical observations were mad@;@rior l@@admi@ratio@nd daily thereafter. Any abnormalities together
with the observation of no abn%%nali%@tect&were réebrded.

N <)
Body weight Q °\@ KQ
The body weight of each rat was re@ed of@Days -7 and -1, immediately before dosing (Day 1),
approximately 6 hours after dosing (D& 1) a@n Days 8 and 15.

Food consumption %

Food consumption for each cage of rats%s recorded throughout the study and calculated on a weekly
basis.

Functional Observational Battery

Prior to the start of treatment (Week -1) and on Day 1, 8 and 15, all animals were observed for signs of
functional/behavioural toxicity. Detailed clinical assessments and functional performance tests were
performed together with an assessment of sensory reactivity to different stimuli. Locomoter activity was
also assessed at these time points.
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Sacrifice and pathology

At scheduled termination, 5 rats/sex/group designated for neuropathology were sacrificed. The following
tissues were submitted: brain, spinal cord (cervical and lumbar), Gasserian ganglion, dorsal root ganglia
and spinal roots (cervical and lumbar), gastrocnemius muscle, sciatic nerve, sural nerve and tibial nerve.
Neuropathological examination was performed on control and highest dose group animals only.

Statistics

Analyses of variance and covariance were carried out using the GLM procedure in SAS (1989). Least-
squares means for each group were calculated using LSMEAN option in SAS PROC GLM. Unbiased
estimates of differences from control were provided by the difference between each treatment group least-
squares mean and the control group least-squared mean. Differences from control were tested statistically
by comparing each treatment group least-squares mean with the control group least-squares mean using a
two-sided Student’s t-test, based on the error mean square in the analysis.

s @ 4 @
@ % .
I.  RESULTS AND ﬁ%cu@ Nb § @Q\&
N N
A.  DOSING FORMULATION ANALYSIS @ @ @ S §

The achieved concentrations of glyphosate acid ingyater \@e w1t@n 3f the Qominal levels. The

homogeneity was considered acceptable, with a d@tlon %m th@@veral man % s of approximately
+ 8%. The chemical stability was considered satigy tOIYQ @ o\

B. MORTALITY AND CLINICAL OE@RV% ON @ @

Two females receiving 2000 mg/kg bw cid skowed dued@@éanavmur decreased activity,
hunched posture, sides pinched in, tip-togsait an@hypogl@ymia %Qhe dg$f administration. One of these
animals died on the subsequent day. @&NIc oone they With agyidditional female which showed
diarrhoea on the day of administrati gaipédTull 1 very@ subs@lent day.

One female receiving 500 mg/kg b¥lywas ;%‘d d pp ate 2% h after administration.

In the absence of any treatment- @ted ical sf%fs prl(ﬁ\to deafh, and because no deaths were observed
at the intermediate dose levega@ IOO%mg/k«g%@w thv%death&@ thls animal was considered not to be
treatment related.

Distension of the abdo@ was aorded@or s@ras from all treated groups on the day of

administration. However, in the%@encegany @se rel -Q-)e ship, this was not considered to be treatment-

related. ~ @)
C. BODY WEIGHT Q\ @© KQ&

No treatment-related effects were obser VQ\ @

D. FOOD CONSUMPTION 2 @

During Week 1, mean food consumption lower in animals receiving 2000 mg/kg bw glyphosate acid
compared to controls, although the diffezence did attain statistical significance only in females (see Table
5.7-2). There was no evidence of treatment-related effects in animals receiving 500 or 1000 mg/kg bw.

Table 5.7-2: Intergroup comparison of food consumption (g/rat/day) during Week 1

Dose level of glyphosate (mg/kg bw)

0 (control) 500 1000 2000
Mean + SD Mean + SD Mean + SD Mean + SD
Males
209+0.7 | 20.0+0.1 | 30.1+0.4 | 284402
Females
224+1.0 | 222+02 | 228+03 | 20.6%+03

* Statistically significant difference from the control group mean at the 5% level (Student’s t-test, two-sided)
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E. FUNCTIONAL OBSERVATIONAL BATTERY
Examinations of the functional observational battery did not identify any conclusive treatment- and dose-
related effects

F. PATHOLOGY

Necropsy

No macroscopic findings were detected.

Histopathology

No microscopic findings were considered to be treatment-related.

II1. CONCLUSION

Based on the study results the NOAEL for acute neurot@ﬂy, fgiowin, glg@ﬁl ao@nistraﬁon

of glyphosate acid is 2000 mg/kg bw. °§? Q> N
2 6 . Q
@b ST

@ O
ITIA 5.7.2 Delayed neurotoxicity following @te e&ﬁmure@? \Q @
There were no indications for a neurotoxic poteézal Q'c\wti)ylzah e obqﬁ’vedol%acute and subchronic

neurotoxicity. acute, shorl-, and long-term toxi l@tom %?@ The \@/o a Dudy for the assessment
of delayed neurotoxicity following acute expo%ure is c@lder@ ot n Re sary@@

9
IIA 5.7.3 28-day delayed neur ot(@ﬁty Q @ )
erved in acute and subchronic
ctive and developmental toxicity

There were no indications for a neu nllal@g]yp@sate 3
{J
neurotoxicity, acute, short-, and Ion§&n ty. well Nia reprey
4

studies. Therefore, a 28-day delaye uro&lcuy@’les 1@5 t ree :

; © % "\o N &C}
1A 5.7.4 Subchromc@mn@ity .éat g@@ @
@ f§
Annex point Author %ar @) Stu le
1A, 5.7.4/01 @3{99@& Gly@hosate Acid: Subchronic Neurotoxicity
fydy In Rats

Q\
Q\ @
&) S Data owner: Syngenta
% Report No.: -4867
N Date: 1996-03-11
% GLP: yes
unpublished

Guideline: Study was pre-guideline, but satisfies in general
the requirements of OECD 424 (1997)

Deviations: None

Dates of experimental work: 1995-04-25 to August 1995

Executive Summary
In a subchronic neurotoxicity study. groups of 12 male and 12 female Alpk:APfSD (Wistar-derived) rats

were fed diets containing 0, 2000, 8000 or 20000 ppm glyphosate acid for 13 weeks.

All animals were observed prior to the study start and daily throughout the study for any changes in
clinical condition. In addition, detailed clinical observations, including quantitative assessments of
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landing foot splay, sensory perception and muscle weakness, were performed at intervals. Locomotor
activity was also monitored at intervals. At the end of the study, 6 rats/sex/group were killed and
subjected to a full post mortem examination. Selected nervous system tissues were removed, processed
and examined microscopically.

Administration of glyphosate acid produced treatment-related effects on growth and food utilisation in
males receiving 20000 ppm, with no associated effects on tood consumption. There were no treatment-
related effects on bodyweight, food consumption or food utilisation for males receiving 2000 or 8000
ppm, or for females from all treated groups.

There were no clinical signs of toxicity or effects on any of the quantitative functional observation battery
tests or on locomotor activity that indicated any neurotoxic potential. In addition, there were no treatment-
related changes in brain weight, length or width. Comprehensive histopathological evaluation of the
peripheral and central nervous system showed no evidence 0@3/ changes v@lch could be a@buted to
administration of glyphosate acid. @

giyp @ o% @ @ o%

The no observed effect level (NOEL) for neurotoxlc@ote folng @Iy admiinistration of
glyphosate acid for at least 90 days, was 20000 ppm. %
@ & Q Q%

L MATERI@A ME D
A. MATERIALS N% glﬂ ‘\

1. Test material: @ &
Identification: Glyphwte ac chn@Q) @ ©)

Description: Wh@%ohd@@ o@ ¢§ @
Lot/Batch #: &&@’ QZ}}\ @ QQ
Purity: Q95.6% & o\@ . @

Stability of test compoun@g@ Con@r%ned @ 1 the %&%}' per@

2. Vehicle and/ N2 ey
or positive control'&@\ @© ©©Q @@

3. Test animals: @ @

S 9 @ Q
Spectes: R@' @)
Strain: S pk: ABESD

ain: Q Ag% X
Source:

Age:

Sex:

male@a female
Weight at dosing: 2%0 218.6 g (mean); Q 173.5 — 178.8 g (mmean)
Acclimation period: Approximately 2 weeks

Diet/Food: CT1 diet
ad libitum (except up to 24 hours prior to dosing)

UK),

Water: Tap water, ad libitum

Housing: Four per cage per sex in stainless steel cages (26.5 x 50.0 x

20.7cm)

Environmental conditions: Temperature: 19-23°C
Humidity: 40-70%
Air changes: 25-30/hour

Photoperiod: 12 hours light/dark cycle
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B: STUDY DESIGN AND METHODS
In life dates: 1995-05-09 to August 1995

Animal assignment and treatment:

In a subchronic neurotoxicity study, groups of 12 male and 12 female Alpk:APfSD (Wistar-derived) rats
were fed diets containing 0, 2000, 8000 or 20000 ppm glyphosate acid for 13 weeks. (equivalent to mean
achieved dose levels of 0, 155.5, 617.1 and 1546.5 mg/kg bw/day for males, and 0, 166.3, 672.1 and
1630.6 mg/kg bw/day for females) Glyphosate technical.

All diets were based on CT1 diet supplied by

UK. The experimental diets were prepared in 30 kg batches by direct addition of the test substance to 30
kg of CT1 diet and mixing thoroughly. The diets were stored at room temperature until required for use.

Samples from all dietary levels (including controls) were t@en a terv \,%)out° study and

analysed quantitatively for glyphosate acid. The homo elty QQ gl 0 ate 1 diet was

determined by analysing samples from the low and high @ ta ity of glyphosate

acid in diet, under the conditions of storage used on t& tudy@yas d i (;f\\for 2088 ppm and 20000

ppm diets prepared for use on a concurrent 1 year fee@lg st n th @ samedaboratory.

Clinical observations & & °\@

A check for clinical signs of toxicity, ill healﬁi and es w@@ made once daily on all
swal§ ind@pn W erformed on cach rat prior

animals. All observations were recorded. A
to start of treatment, and at weekly 1nterva1‘§\\t,herea

| | @
Functional observational battery (F _§.

Prior to the start of treatment and c\gi g &«@; ;% %4 all@nmals were observed for signs of
mﬁﬁ

functional/behavioural toxicity. Th€nssessment i Vagns in the home cage and/or while the
rat was moving freely in a stan are %llowgﬁv ipulafiye/in hand tests Functional performance
tests were also performed to to e er ssm of s ory reactivity to different stimuli. The
examinations included quan 1ve @ssm @ of ing fQH splay, sensory perception (tail-flick test)

and muscle weakness (fo d hln imb grp stre@gth). clinical observations included, but were not
limited to, the following llst of m@sure @sesm@nt of nomic function (e.g. lachrymation, salivation,
piloerection, exophthalmus, uﬁ%ﬂon g@ecaﬂ%ﬁ, pu y function, ptosis); description, incidence and
severity of any convulsions, tremon& norngPmotag function, abnormal behaviour; reactivity to stimuli;
changes in level of arousal; senso@otor E@onse&@lteratlons In respiration.

Locomotor activity: § @
Locomotor activity was monitored by%} autodated activity recording apparatus. All animals were tested
at weeks -1, 5, 9 and 14. FEach observatie} period was divided into ten scans of five minute duration.
Treatment groups were counter balancgdMcross test times and across devices and when the trials were
repeated each animal was returned to same activity monitor at approximately the same time of day.
Motor activity was assessed in a separate room to minimise disturbances.

Body weight
Individual body weights were recorded in week -1, immediately prior to treatment), at weekly intervals
thereafter, and at necropsy.

Food consumption and compound intake
Food consumption was recorded as required for each cage group throughout the study and calculated on a
weekly basis. Food utilisation and compound intake were calculated.

Water consumption
Not reported.
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Ophthalmoscopic examination
Not performed. However, ophthalmological data are available from other repeated dose studies.

Sacrifice and pathology
At the scheduled termination, all main study animals not required for neuropathology, were killed by
overexposure to rising concentrations of carbon dioxide gas and were discarded without examination.

At termination, the six rats/sex/group designated for neuropathology were deeply anaesthetised with
mntraperitoneal sodium pentobarbitone and killed by whole body perfusion fixation with modified
Karnovsky's solution. The following tissues were submitted: brain, spinal cord (cervical and lumbar),
Gasserian ganglion, dorsal root ganglia and spinal roots (cervical and lumbar), gastrocnemius muscle,
sciatic nerve, sural nerve and tibial nerve.

Brain weight, brain length and brain width were determined. @ ©°

2
Submitted tissues were processed as follows: brain (segﬁé lev%? 1nc g th@cere cortex the
hippocampus, the cerebellum, the pons and medulla), d@al r ang d ¥s” from cervical

and lumbar regions of the cord after decalcification, a&[ astr(@lemu@ uscley om @ receiving either
control diet or diet containing 20000 ppm glyphggpte ao;@5 wereCgouti prog&ssed, paraffin wax
embedded and Spm thick sections were cut and @ stal%d w1§baema{)x lin @ eosin. Sections of
brain and cord were in the transverse plane. @ @

@Q SRS %

The Gasserian ganglion, sciatic nerve, spin@@ord v1ca]§i lun@lr po%ns), sural and tibial nerve
from control and high dose group rats werg&groce and Ggn em@dded @ Araldite. Semi-thin sections
were cut and then stained with toluidine Bjweé. Fo@sﬁlat @USS% nly @eft was processed. All tissues
were sectioned in the transverse plane@s ept “ scmti’%!erv ich W@y sectioned in both the transverse

and the longitudinal plane. @ @ Q
N

Neuropathological examination&s pe ed@ on con an(@l? hest dose group animals only. All
sections were examined by lig crosdOpy. %
Ve s

Statistics @ ’ N @
All data were evaluated usin gi@cﬂym 2) @nce ab@r analysis of covariance for each specified

parameter using the GLM pro re i

O &
The levels of probability chosen@ mgnqii\@nt d&@rent from control were p < 0.01** and p < 0.05%
(Student’s t-test, two-sided). NS @
N

&
. PRESOLTS AND DISCUSSION

A.  DOSING FORMULATION ANARYSIS

The achieved mean concentrations of GNphosate acid in diet were within 4% of the nominal levels, with
individual values being within 15% of nominal. There were considered acceptable. The homogeneity of
the low- and high-dose diets was considered acceptable, with a deviation from the overall mean values of
+4%. The chemical stability was considered satisfactory.

B. MORTALITY
No deaths occurred during the study.

C. CLINICAL OBSERVATIONS
There were no treatment-related clinical signs of toxicity.

7 SAS Institute Inc. SAS/STAT User's Guide, Version 6, Fourth Edition, Volume 2. Cary, NC: SAS Institute Inc.,
1989
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D. FUNCTIONAL OBSERVATIONS
Functional observational battery (FOB)
There were no clinical signs that could be attributed to administration of glyphosate acid.

There was an apparent increase in the incidence of miosis and decreased pupil response to light in males
receiving 20000 ppm. However, as these signs were seen for several of these males pre-experimentally
and were also present at a similar incidence in females with no obvious relationship to treatment, this was
considered to be incidental and unrelated to administration of glyphosate acid.

Landing Foot Splay Measurements
There was no evidence of any treatment-related effect on landing foot splay.

Time to Tail-Flick
There was no evidence of any treatment-related effect on time @ﬂ ﬂle @°
9" @

Grip Strength Measurements E‘b) @K’ %\&
There was no evidence of any treatment-related effect on @ehr@ hin@\; tre o

@
Motor activity % @ @ Q N
There was no evidence of any treatment-related ef@on I(Qmotcgwtlvn& Q

@ o @

During week 5, slightly reduced locomotor a&lvny & e ed Q@CC&S@S for females receiving
20000 ppm. However, in the absence of ansg@eat -rela @" ffectCpn m activity for these animals
at other time points during the study, this g@msi d to h@lnmd@al angyihrelated to administration of

glyphosate acid. @ @@ . @ «§ $Q
Table 5.7-3: Selected motor activity flm@gs ” «%\% Q
N@@fetag)@gncenﬁmion (ppm)
O %ales B &L Y Females
Week | Assessment 0 S 2 @00 %ZOOOO&\J 0 2000 8000 20000
period o\@@ Q ) {2
(min) < K & 9 @
5 1-50 87T Fd21p, | 335.6° | 38 4412 3793 4578 359.3
9 1-50 3047 SN[ 41309 | 20A [ @73 5123 | 4889 555.1 557.0
14 1-50 20047 | 3080 (2922 (8728 553.0 [512.7 569.3 514.7
* Statistically significant difference frofagontro %&up S at the 5% level (Student’s t-test, 2-sided)
** Statistically significant difference co groupiiean at the 1% level (Student’s t-test, 2-sided)
E. BODY WEIGHT @@Q @@

Group mean bodyweight for males receivi %000 ppm was statistically significantly lower than that of
controls throughout the study. At week éroup mean bodyweight for these animals was 92.8% that of
controls, equating to a reduction in bod@&e' ght gain of approximately 12%.

Group mean bodyweight for males receiving 8000 ppm was also marginally lower than that of controls
from weeks 6 to 14. However, these differences did not attain statistical significance and were considered
too small to be of biological importance.

For males receiving 2000 ppm, and for females at all dose levels, mean bodyweight was essentially similar
to that of concurrent controls throughout the study.
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Table 5.7-4: Intergroup comparison of bodyweights (g)

Dietary concentration (ppm)
Males Females
Week 0 2000 8000 20000 0 2000 8000 20000
1 216.0 217.0 218.6 215.0 173.5 178.8 175.6 175.3
2 263.5 264.7 264.9 254.6%* 192.7 200.6 196.1 194.3
4 338.2 340.7 339.6 323.7* 214.3 228.3%* 224.9%* 219.2
8 440.7 440.1 429.1 405.8%* 253.6 262.1 260.4 2554
14 534.7 532.8 526.5 496.1%* 285.1 291.5 287.9 281.0

* Statistically significant difference from control group mean at the 5% level (Student’s t-test, 2-sided)
** Statistically significant difference from control group mean at the 1% level (Student’s t-test, 2-sided)

F. FOOD CONSUMPTION AND COMPOUND INTAKE

There were no effects on food consumption. The efficiency of §00d utilisation for males receiying 20000

)

iere were

ppm was statistically significantly lower than that of concurregeontrols duringgweeks, 1,to 8.

no changes in the efficiency of food utilisation for males r% in @0 or 0 ppcor for *t@ ales from
all treated groups.
. b S PSS
Table 5.7-5: Intergroup comparison of food utilisation (g@)ww AY J,@)
Dietary.c@centration (pp BN O
Males & A & Fema
Week 0 2000 8000 | @000 P 0 200 ['N\N8000 20000
1-4 18.13 17.16 1694 | 1528% o] 0 | &8 _©936 9.61
5-8 11.52 10.69 10.35 « 393+ N [ #P @.55 ¥ 539 5.70
1-13 12.00 11.45 11. 38%’\9 10885 [ @08 ¢y 6.03 ﬁ 6.06 5.96

* Statistically significant difference from ¢ groujggitan a e 5% 1@1 (Stfdnt’s t-test, 2-sided)
** Statistically significant difference from »\ rol g ~'i D mea& the 1 evel ent’s t-test, 2-sided)

The mean doses received for male d fe&ies @tlv 5 5,617.1, 1546.5 and 166.3, 672.1,
1630.6 mg glyphosate acid/kg/d dos vels 000, <& 0000 ppm, respectively

% N

G. PATHOLOGY & @ @
~N & & ©© @
Brain measurements @ @
There was no evidence of any @cts g‘;@ ain h ]@@th or width.
%

Necropsy \ N @©
There were no macroscopic findings tha@se co ered to be attributable to treatment.

S
Histopathology % N

There were no microscopic findings in the lglpheral or central nervous system that were considered to be
attributable to treatment. §

II1. CONCLUSION

Dietary administration of Glyphosate acid to rats for a period of ninety consecutive days at dietary
concentrations of up to 20000 ppm produced evidence of toxicity in the form of reduced growth and
reductions in food utilisation for males. Comprehensive histopathological evaluation of the nervous
system showed no evidence of any changes in the peripheral or central nervous system which could
be attributed to administration of glyphosate acid.

The no observed effect level (NOEL) for neurotoxic potential, following dietary administration of
glyphosate acid for at least 90 days, was 20000 ppm, corresponding to 1546.5 / 1630.6 mg/kg bw/day
for males and females, respectively.
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ITA 5.7.5 Postnatal development neurotoxicity
There were no indications for a neurotoxic potential of glyphosate observed in acute and subchronic
neurotoxicity, acute, short-, and long-term toxicity, as well as in reproductive and developmental toxicity
studies. Therefore, it is not necessary to conduct a postnatal development neurotoxicity study.

ITA 5.8

Toxicity studies on metabolites

The metabolite aminomethyl phosphonic acid (AMPA) was investigated for acute and subchronic effects,
mutagenicity and teratogenicity. These studies previously evaluated in the 2001 EU glyphosate evaluation
have shown that AMPA has a lower toxicity than the parent compound and is devoid of any mutagenic or

teratogenic potential.

Studies conducted after the 2001 EU evaluation, further investigated the potential dermal and oral toxicity,
as well as skin sensitizing potential of AMPA. From these studies a dermal LDsp of > 2000 mg/kg bw/day
for rat and an oral LDsj of > 5000 mg/kg bw/day for rat and m1

N 99. 1A 5.801: |

1988, IIA 5.8/02). In

sensitizing effects of AMPA were observed (

was found (_'700”&

Kliei@n M@mlsat

Sy

a
o@%@:\s b

5.8/03;
Test, no

S

Table 5.8-1: Summary of toxicological studies with meta&)@es of hosa@ 0&\ @\@
Reference Type of study | Metah@@it P@tv @ Ex @
(Data owner) Species, @ %%] cond&ons ! test T Results
Strain @ @ﬂ@ @ethod’~

Annex B.58.1.1 | Metabolism MPA @ not & @beh Of 6.7 mg [14C]-

Glyphosate Rat ° @ @,& a@@ le E er si oral | AMPA, 74%

Monograph N Grdosingd) appeared in faeces,
g = @Q @Q ) @N 20% in urine, <0.1%
5 & @,@ R A IR in exhaled air; 0.06 of
S (MON) S S EFSERES the total dose
fod ©) &» Q«b’ ! @ N recovered from
= Q & R @ °\@P carcass; liver, kidney,
5 6 @ @ QV &@9 and muscle exhibited
= R&) @ é\’ Q ) residues of 6, 6 and 3
g QY & O£ ppb
5 Annex B.58.1.1°> | Acgg oral @) AJ\gY &2 Limit test LDs, > 5000 mg/kg
- Glyphosate ity @ | oS (©) bw
f‘} Monograph t @ 3 <

@ & &
> @& O
- 1993a Q NN

(CHE) N @
G TIA 5.8/01 ACI:IR_E O@V @IPA 99.33 Limit test LDy, > 5000 mg/kg
g - 1996 toxicity bw
22 | (ALS) Mice ((és
2 ?J: TIA 5.8/02 Acute oraly~ | AMPA | >99 Limit test LDy, > 5000 mg/kg
25 | 988 (SYN) | toxicity bw
2 é Rat, Wistar
w
| ?: IIA 5.8/03 Acute dermal | AMPA 98 Limit test LD, > 2000 mg/kg
2+ F 2002 | toxicity bw

] (FSG) Rat, CD
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Reference Type of study | Metabolit Purity Exposure
(Data owner) Species, e [%] conditions / test Results
Strain method
s Annex B.5.8.1.1 Acute dermal | AMPA 99.2 Limit test LDs, > 2000 mg/kg
b= Glyphosate toxicity bw
= Monograph Rat
5
= 1993b
& (CHE)
& Annex B.5.8.1.1 Skin AMPA 99.2 MKT Not sensitising
E Glyphosate sensitisation
= Monograph Guinea pig
5
=
B8 1993c @ b°
[ s o -
(CHE} © (07&\0 C@ I ) QM@
» 5| TA 5.8/04 Skin AMPA [ 68O xwm@\” O Naggitising
=8 2 2002 | sensitisation > ¥ O S
= g8 . . @ A @
= .= 3| (FSG) Guinea pig @ N S
== P @ 4 Q
115 o & |& & ¢
= U e o,
=) Q % A, 3
28 5O SN
= D g S ((775)@ S @ N
Annex B.5.8.1.1 | 4-week oral C%ﬁlm @§99.2é% savage @@@ NOAEL = 100/ 1000
Glyphosate toxicity N @% Q QO 2 mg/kg bw/day (/%)
Monograph Rat é Q <) §> @)
- @ 9" W@ &Q
1993 (CHE) N @@ NS o S
Annex B.58.1.1 | 13-weehydral 2 [AMPAGSY [ 990" | Svage NOAEL > 1000
Glyphosate toxi > N o@ @\ mg/kg bw/day
8 Monograph R& @} @K’ AN é}
E % > Qb N
5 1993 g@ o o @\Q @
i Annex B.5.8.1 AN 90-day%ral Y AMP@ @6 diet NOEL = 400 mg/kg
§ Glyphosate @y @ o bw/day
2 Monograph [} @@ N 63
B o0 @ BN
£ S
g | ™Moy Q> @
2 Annex B.5.8.1. 90-day oralQ)™ A@Pﬁ 87.8 capsule NOAEL = 300 mg/kg
"S Glyphosate toxicity S & bw/day
& Monograph Dog @ N
1991 (MON) @
Annex B.5.8.1.1 GenotoxicW AMPA 99.2 Reverse negative
Glyphosate in bacteria mutation in
Monograph bacteria (Ames
i1993a test)
(CHE)
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Reference Type of study | Metabolit Purity Exposure
(Data owner) Species, e [%] conditions / test Results
Strain method
[IA 5.8/05 Genotoxicity | AMPA 99.2 Reverse negative
= 088 in bacteria mutation in
a (SYN) bacteria (Ames
& test) in S.
= typhimurium &
B AE E. coli
E = IIA 5.8/06 Genotoxicity | AMPA 99.33 Reverse negative
E S -1996 (ALS) in Bacteria mutation test in
w % -
=1 S. typhimurium
2 &E. coli
k=l 1IA 5.8/07 Genotoxicity | AMPA [ 99.948 | UDSinr | negative®’
& B2 | invio &Q J@bato N2
(ALS) Ny N o
Annex B58.1.1 | Genotoxicity | AMPA D92 <& M@&ﬁuc]e@)@ Rggitive
Glyphosate §9 @ S 2 Q
=z Monograph @ @ @) Q
-2 KN N q
‘g‘ 1991d y\% % A, & % S
E (CHE) @ a @ (77(\Q @ 0\
o Annex B.58.1.1 | Develop- %NPA @ 92 | B, 3¢ NOAEL > 1000
= Glyphosate mental N S @ @00 m mg/kg bw/day
= Monograph toxicity R Q@ S E}bw!da@ avage | (maternal and
g 1992 Rat @»© <) %@ N ges@m days 6- | developmental)
g (CHE) & |, U@ SR N
2 Annex B.5.8.1 Develgpy® K&AMPA%\) 9438 R 150, 400, NOAEL 150/ 400
= Glyphosate menf > @ o, @ @§l 000 mg/kg mg/kg bw/day
A Monograph tc&y S e &\ °~] bw/day; gavage | (maternal /
- 1901 R @ @ Qy &Q gestation days 6- | developmental)
SIS > @ |15
(MON) N o O KR P2 |°
AMPA = Aminomethyl Phq%}‘%@mc AW N QD
MKT = Magnusson Kligman Maxim@tion T&) ®) @
X D« @)
N o O
Tier II summaries are only pms@d fo udi@kot previously evaluated in the 2001 EU glyphosate
evaluation. Q\
For details regarding studies reviewed (lurthe 2001 EU evaluation we refer to the Monograph
and the former dossier. % N
S
Annex point Author(s) Lear Study title
ITA, 5.8/01 I ?1996 AMPA: Acute Oral Toxicity Study In Mice.
Data owner: Arysta Life Sciences
Report No.:[JJjpe-0075
Date: 1996-11-11
GLP: yes
not published
Guideline: OECD 401 (1987), IMAFF 59 NohSan 4200
(1995), US EPA (1984)
Deviations: None

Dates of experimental work: 1996-09-24 to 1996-10-08
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Executive Summary

The test substance, AMPA, was evaluated for its acute oral toxicity potential in ICR mice when
administered as a gavage dose at a level of 5,000 mg/kg bw. No mortality occurred during the study.
Neither clinical signs nor macroscopic lesions at necropsy were observed in any animals. All animals
gained body weights 7 and 14 days after administration when compared with the body weights on the day

of administration. The acute oral LDs, was calculated to be

LDsy, oral, mice > 5000 mg/kg bw

According to EU and OECD Globally Harmonized System (GHS) classification criteria the test substance

AMPA is not to be classified for acute oral toxicity.

@ 5

N VATERIALS I. MATERIALS Aqui&@@'{%@DS © @ . @
. > @ O
1. Test material: @ @ S 0&\ §

Identification:  AMPA o) @Qﬁ S L Q&

Description: White powdei@ @ é\? § .9
LovBatch#  A-960719 <2 @Q «@ %@@ @\
Purity: 99330 & & > O D2
Stability of test compound: Stabl@r 1y at RTO O @)
: o @ .2 oS &
2. Vehicle and/ Q o?\’\’ 92
or positive control: 5 arb@net celh@e (Cl\@
3. Test animals: ©) N @ O @
x> N

Sex: gg ale ©
Weight at dosing:Q 300%@34.@ 229-248¢
Acclimation period: 7 d @

Diet/Food: P&et Di T Vo). od libitum except for

approxa3 h before and after dosing

Water: Ta@er, ad libitum
Alurthinium cages with wire-mesh floors in groups of 5

Housing: animals/sex/cage.
Environmental conditions: Temperature: 23 +3°C
Humidity: 55+ 15%
Air changes:  12/hour
12-hour light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: 1996-09-17 to 1996-10-08
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Animal assignment and treatment:

A group of five fasted mice per sex received the test material at a dose level of 5000 mg/kg bw by oral
gavage (limit test). The dosing volume was 20 ml/kg bw. Observations for mortality and
clinical/behavioural signs of toxicity were made |, 3 and 6 h after administration and at least once daily
thereafter for 14 days. Individual body weights were recorded just prior to dosing and on Days 7 and 14,
On Day 14 after dosing, each animal was euthanized under ether anaesthesia and subjected to gross
necropsy.

1L RESULTS AND DISCUSSION

A.  MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS <
No clinical signs were observed during the study.

> @ ¥
C. BODY WEIGHT @ SRS
No body weight losses were recorded in any animal 7@?}& 14 ] aft@@ﬁe a fnislra@.

N
D. NECROPSY <$ @ &9 @? D
Q le

@ & & @
The oral LDs, of the test material AxWas estignate be g@er than 5000 mg/kg bw. Based
on the EU and the OECD Globa a niz ste HS)¢lassification criteria, AMPA is not
@ @ 7
& & & 9§ o

S,
Annex point Auytior(s) X} Yéar | Sehidy tie
A, 5.8/02 @@88 Q Ami@mh}ll Phosphonic Acid: Acute Oral
RO X

Toii y to the Rat.

Data owner: Syngenta

@Q §@ Report No.: 2266

Date: 1988-08-10

@ GLP: yes

not published

QY .@

Guideline: Not stated, but method is in accordance with
OECD 401.

Deviations: None

Dates of experimental work: No date given in the report.

Executive Summary

The test substance. Aminomethyl Phosphonic Acid (AMPA), was evaluated for its acute oral toxicity
potential in Wistar rats when administered as a gavage dose at a level of 5000 mg/kg bw. No mortality due
to the test substance occurred during the study. Signs of slight toxicity were observed following dosing,
but all animals appeared normal by Day 4. Observed body weight losses were not regarded to be
treatment-related since no associated clinical abnormalities or any abnormalities at necropsy were
observed. The acute oral LDsy; was calculated to be
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LDsy, oral, rat > 5000 mg/kg bw

According to EU and OECD Globally Harmonized System (GHS) classification criteria the test substance
AMPA is not to be classified for acute oral toxicity.

I MATERIALS AND METHODS
A. MATERIALS
1. Test material:
Identification: Aminomethyl Phosphonic Acid (AMPA)
Description:  White solid

Lot/Batch #: ' Y06384/001/001 (CTL r@@ence@O @

Purity:  100% (assumed) Q%& °Q\7\’ ©©

Stability of test compound: No data given in th ort.Q ) 0&\ §

2. Vehicle and/ A\ © @)
or positive control: 0.5% (wiv) aq{@s P(’l&ba{@ \Q Q&

3. Test animals: @4\’ O @Q @} °\@

Species: Rat & @Q N ?@ %

' ) S o @
Strain: Wist%ﬁpk:fﬁm, é@‘ )
Source:
Age:

Weight at dosing? &
R i
Acclimation @od: ea
D&Qjood'

(Rays R &
@ Combird Dih), ad libitum
K@a excépt for &@rox. 2®h before dosing

Water: Igp wat@d lil&'tum

. Q usp d st&@ss steel/polycarbonate cages with stainless
Housing: . .
ste sh %ors in groups of max. 5 animals/sex/cage.
Environmental conditions: T eratgf@: 15 -24°C

Humidity: 50 £ 10%
Air cfdnges: 20 — 30/hour
12-hvur light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: No date given in the report.

Animal assignment and treatment:

A group of five fasted rats per sex received the test material at a dose level of 5000 mg/kg bw by oral
gavage (limit test). The dosing volume was 10 ml./kg bw. One animal was accidentally killed (by mis-
dosing) on Day 1 and another animal was therefore substituted, but was dosed one day later. Observations
for mortality and clinical/behavioural signs of toxicity were made once 30-90 minutes, 4 and 6 hours after
administration and at least once daily thereafter for 14 days. Individual body weights were recorded one
day prior to dosing, the day of dosing (Day 1) and on Days 3, 5 or 6, 8 and 15. On Day 15 after dosing,
each animal was euthanized under ether anaesthesia and subjected to gross necropsy.
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IL RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
Signs of slight toxicity (diarrhoea, chromodacryorrhea, piloerection, stains around nose, ungroomed

appearance, signs of urinary incontinence) were seen in the animals, but these did not persist and all
animals had recovered by Day 3 or 4.

C. BODY WEIGHT

All animals lost weight initially due to the pre-dose fast, but all ghen gained weight and had cxc@ded their
initial bodyweight by Day 6. Moreover, one male lost weigh tw;@al)ay 6@nd 8 %1 one @rther male

and three females between Day 8 and 15. The reason w&éunci&& 5 tl'% e % ass ted clinical
abnormalities, nor were there any abnormalities at necrop@ @@ N o@ §
@ & & 0
D. NECROPSY . @% & & N S
The gross necropsy conducted at termination ofthg@ildy n%ed no ‘éb,sewa@e abn lities.
9 o > @ S
S & 2
IHEPONGL SIQY  © &

N O O O O

The oral LDs; of the test material (A ) wagestimated to @gre@ than 5000 mg/kg bw. Based
on the EU and the OECD Globally mod Sys¥m (

to be classified for acute oral toﬁc@ &&

’
/?@ .
o
¥4 >

@)
S 7 N
Annex point Author(s)” % Stu@ title &~
) \% "
11A, 5.8/03 Aeite Toaiity Study of AMPA (Aminomethyl
@hosphmivic Acid) in CD Rats by Dermal
@ myjstration — LIMIT TEST

S

Y @

Q Qé\ ata owner: Feinchemie Schwebda GmbH
) @@@ Report No.: 16168/02

2 | Date: 2002-12-03

S GLP: yes
<

S not published
N
Guideline: OECD 402 (1987), EEC B.3 (1992)
Deviations: None
Dates of experimental work: 2002-10-21 to 2002-11-01

Executive Summary

The test substance, Aminomethyl Phosphonic Acid (AMPA), was evaluated for its acute dermal toxicity
potential in CD rats when administered at a level of 2000 mg/kg bw. No mortality occurred during the
study. Neither clinical signs nor macroscopic lesions at necropsy were observed in any animals. All
animals gained body weights 7 and 14 days after administration when compared with the body weights on
the day of administration. The acute dermal LDsy was calculated to be

LDsg, dermal, rat > 2000 mg/kg bw
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According to EU and OECD Globally Harmonized System (GHS) classification criteria the test substance
AMPA is not to be classified for acute dermal toxicity.

I MATERIALS AND METHODS
A. MATERIALS
1. Test material:
Identification: AMPA (Aminomethyl Phosphonic Acid)
Description:  White solid powder
Lot/Batch #: FA005563
Purity:  98.0%
Stability of test compound: Stable until 2004-12-03 at

2. Vehicle and/ @b
or positive control: 0.5% aqueous hydmx%@ymg\l?@ﬂ celgp fohe g o?\i\y
3. Test animals: b
Specics: @ @Q S @
pecies: Rat KN @
Strain:  CD/Cil:CD 22

Source: %@?ﬁm@
L 0-2dys” @ NN

Age. ¢ @ @@@
Sex: Male gg?}fem @’& @© ©© @Q’)
Weight at dosing; 238 Q@ 2185223 @Q\ @

AN

Acclimation period:

~
Diet/Food:
eriny), a ltun@ep& W approx. 16 h before dosing

W @ Tm%@aterx@l lzbzt@% &
%@Nld@ RN cages (type IID) with granulated
%EE e Wxtu 0d@s be §

Environmental condltloi@ Ter@erat 22
idit % 15%
QEII ch@ges K@Ot reported

12§ hgl@lark cycle

B: STUDY DESIGN AND METI%)DS @

ast 5 @ys

In life dates: 2002-10-21 to 2002-11-01?@

Animal assignment and treatment:

The acute dermal toxicity of AMPA was tested on five male and five female CD rats. One day before
treatment the administration site was clipped free of hair. A single dose of 2000 mg/kg bw test substance
prepared as suspension in 0.5% aqueous hydroxypropylmethyl cellulose gel was applied uniformly over
an area of about 10% of the total body surface. The dosing volume was 10 mL/kg bw. The application site
was covered with an occlusive dressing for 24 hours. After removal of the dressing, possible residual
substance was removed. All animals were observed for overt signs of toxicity or behavioural changes
before and immediately, 5, 15, 30 and 60 minutes, as well as 3, 6 and 24 h after administration and
subsequently once daily for 14 days. Individual body weights were recorded before administration and on
Days 7 and 14. All surviving animals were killed at the end of the 14-day observation period.
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IL. RESULTS AND DISCUSSION

A.  MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
No clinical signs were observed during the study,

C. BODY WEIGHT
No body weight losses were recorded in any animal 7 and 14 days after the administration.

D. NECROPSY
The gross necropsy conducted at termination of the study noted& observable abnormalities. bo

4 @ @
O @ o F @
1L CONCLL%%N &
Q

NN <
T NS
The dermal LDsy of the test material (AMPA) wa&estug@d to @ grggyfer th £2000 mg/kg bw.
Based on the EU and the OECD Globally Ha ds em&(@lS) o Y sific@n criteria, AMPA
is not to be classified for acute dermal toxicity.é}, S Q @& N \@9
e s e
G2 & & S @
Annex point Author(s) Yedr | Sindy tjtfe Y~ G
[IA, 5.8/04 B | Q% ¢ Rxamgan @Mp@%nﬁnomemyl
é\@ @fQ Ph hon 1d) inJhe’ Skin Sensitisation Test in
N g to Magnusson And
©\> && itngsation Test)
Y | @
o B &
S ZS
L& Qg <
@ | @
€ @ 9
&
@\ @ @ ublished
Guideline: § @Y)ECD 406 (1992); EEC B.6 (1996)
Deviations: ) § None
Dates of experimental work: % 2002-10-12 to 2002-11-26
<
Executive Summary %

AMPA (Aminomethyl Phosphonic Acid ) was tested for its sensitizing effect on the skin of the guinea pig
in the Maximisation Test. The test-substance concentrations for the main test were selected based on the
results of the pre-test. The intradermal induction was performed with a 5% dilution of the test item in
purified water and an emulsion of Freund's Complete Adjuvant (FCA)/purified water. The epidermal
induction was conducted for 48 h under occlusion with the test item at 50% one week after the intradermal
induction.

Two weeks after induction the animals were challenged by epidermal application of the test item at 50%
under occlusive dressing. The study was performed using a control group consisting of five animals, one
test group consisting of ten animals and a positive control group consisting of 20 animals.

None of the vehicle control or test animals exhibited a positive skin reaction (defined as scores of > 1)
after the challenge treatment. Animals treated with the positive control benzocaine in 40% ethanolic 0.9%
NaCl solution exhibited a sensitising reaction in all animals in form of a discrete or patchy erythema
(grade 1).
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Based on the study results and according to the EU and OECD Globally Harmonized System (GHS)
classification criteria, AMPA is not to be classified for skin sensitization.

I MATERIALS AND METHODS
A. MATERIALS
1. Test material:
Identification: AMPA
Description:  White solid powder
Lot/Batch #: FA005563
Purity:  98.0%
Stability of test compound: At room temperature stabé> ntll@gecemb@ 1, 2%4 @b°
2. Vehicle and/ N q& W3S Q @Kv A
or positive control: Purified water D @\ \b - °\©
3. Test animals: %@ @Q @Q 0&\ §
Species: Guinea pig o\@ S © \Q Q&
Strain: &y @ é\? @} &)
Source: ermany
Age: &
Sex: Male@ @Q © @6 QQ
Weight at dosing: @307 %osm\;&% %@rou@%& -3l g

Acclimation period: s@leag@lays Qr

DicFoogcS % Germany), ad
libi @ A

w{@r wate&id h @
&1 Mal@;v)lon @ (type IV) with granulated textured
smg@ wo a ed%@

Environmental condltlgﬁs eratzge 22@ 3°C
umlod@ (O +15%
Air@geS@ no data

I@urs @hi/dark cycle

B: STUDY DESIGN AND METH%&
In life dates: 2002-10-12 to 2002-11-26

Animal assignment and treatment:

AMPA was tested for its sensitising effect on the skin of the guinea pig using the Maximisation test
according to Magnusson and Kligman. Male Dunkin Hartley guinea pigs, young adults with body weights
ranging from 228 to 341 g were used. The test substance concentrations for the main study were selected
based on the results of the pre-testing performed with eight animals. The main study was performed in 10
test animals, 5 control animals and 20 positive control animals.

The induction phase consisted of an intradermal injection at Day 0 and an epidermal application on Day 7.
On Day 0 the test substance was injected (0.1 mL/site) into the clipped dorsal skin of the shoulder region
at a concentration of 5% either in purified water or in a 1:1 (v/v) mixture of Freund’s Complete Adjuvant
and purified water.
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On Day 6 the skin was shaved and coated with 0.5 mL sodium laurylsulfate 10% in vaseline in order to
induce a local irritation. On Day 7 the test substance was topically applied at a concentration of 50% to the
clipped and shaved skin of the shoulder region and covered with an occlusive dressing, which was left in
place for 48 hours.

The challenge was conducted on Day 21 by an occlusive patch at a concentration of 50% which was
applied to the clipped and shaved left flank of each animal for 24 h. The clipped and shaved right flank of
each animal was treated in the same way with the vehicle only. 24 and 48 hours after removal of the
dressing skin reactions were scored according the Magnusson and Kligman grading scale.

The animals of the positive control group were treated with a 2% benzocaine solution intracutaneously in
the induction phase and with a 5% solution topically in the induction phase and at challenge.

Body weights were determined at the first day of treatment of the main study and at termination. Mortality
and clinical signs were recorded daily during the study period. @ @ ©°
o ° @
O 9 O

Evaluation criteria for classification as a potential skin sensﬁ%er: RN Q> N

At the 24-hour and/or 48-hour reading, 30% or more of ﬂ@test als g@bit 2 iti@@ponse (scores

> 1) in the absence of similar results in the vehicle con&@grou@ © 0& ©)
o S o L &
S SNPNE S

IL MSUIJ&@AN@%SC 0Ny <

A.  MORTALITY R © )
No deaths occurred. %’\9\ Q@ & @Q))
¢ & @ ¢ &

B.  CLINICAL OBSERVATION RN

No signs of systemic toxicity were (@@rve&& @Z}};’ § \Q
NN,
% o,

C. BODY WEIGHT Yy @ @ %ﬁ &@}

All animals showed the expe&@l galr@bodlght@

@
Q
D. SKIN REACTIO@ ¢ o &

. : D . .
No skin reactions were observ or afts@e cha@pnge treatment with AMPA in the control or test
group o @ R, ©
P . @ ey, . . .
Animals treated with the positive £sirtrol hes) oc@ in 40% ethanolic 0.9% NaCl solution exhibited a
i e

@S‘

sensitising reaction in all animals morm gka disctaie or patchy erythema (grade 1).
§ &
I%%ONCLUSION

<

Based on the study results and accor: to the EU and OECD Globally Harmonized System (GHS)
classification criteria, AMPA is not to be classified for skin sensitization.
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Annex point Author(s) Year Study title
IIA, 5.8/05 1988 Aminomethyl Phosphonic Acid: An Evaluation of
Mutagenic Potential Using S. Typhimurium and
E.Coli

Data owner: Syngenta
Report No.: [JJi}/2206
Date: 1988-09-21

GLP: yes

not published

Comparable to OECD 471 (1997): OPPTS
870.5100 @8) 2000/32/@(3 B. %)[B 14 2300)
Deviations: None g&& @ o&>

@ A
Dates of experimental work: 1988 @-01 @88 g@l o&\@ §
% 7
I
Excecutive summary y\’& A &
In a reverse gene mutation, plate incorporation aggay ?@terla aron @nd Aﬁ@, 1983), five strains of

Guideline:

Salmonella typhimurium (TA1535, TA1537 TAL538 A8 dhd TAND) andlpne stain of Escherichia
coli (WP2 uvrA pKM101) were exposed to om onic §9id. %

In at least two separate experiments, the pour@%d n@lndug@dy si ©10ant reproducible increase in
the observed numbers of revertant ¢ 1es Qny o‘i\t e gty straifly used, either in the presence or
absence of an auxiliary metabolisin t ef@ts were observed in strain TA1537
in the first experiment, these were @t repro u01 xperiments with this strain. In each
experiment, the positive conn@@ reséﬁded a expeﬁ&ed i cating that the assay was working
satisfactorily. % y\,@ % N

9D @& O @
Under the conditions of&ﬁ% assg@ammﬁlethlc acid gave an unequivocal negative, ie

non-mutagenic, response, when@sted limitdose ofN 000 ug/plate,
% )

@%A@RIAI@%ND METHODS

A:  MATERIALS: Q
Test Material: Amin lel @osphonlc acid
Description: Crognetabifie of, and an impurity in, ICIA0224, white solid
Lot/Batch number: 48F-3 893’%
Purity: >99% aQd>
CASt#: Not reported
Stability of test Confirmed by Sponsor

compound:
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Control Materials:

Negative: Water

Solvent control Dimethylsulphoxide — DMSO (10 pL/plate)

(final concentration):

Positive control: Nonactivation:

Acridine mutagen ICR191 TA1537

2-Aminoanthracene TA1537, WP2 uA

Daunomycin hydrochloride TA98

4-Nitro-o-phenylene diamine TA1538
N-Methyl-N"-nitro-N-nitrosoguanidine TA1535, TA100,

WP2 uA

Activation: @ b
2-Anﬂn0anﬂnac%@Al§\@ TA Tﬁ@% m 98,
TA100, WP2 @

Acridine mut 1c1@1 T@ 7 °® N
2-Aminothradene 535@15 ’TAls&@TA% TA100,

f’

WP2 uA + @ \ Q
N-Meﬂ@fb&l\l ”-H@N-n@iﬁ@@sogL@idine@@PZ uA
NS < o
o & FE P
Mammalian metabolic system: S9 deriv @ Cs N m@@
X | Induced X | Aroclor 1254}@)@ @ )i ?\%{at UQ\/ (QQ\J X | Liver
Non-induced Phenobar@) @\% ST M%ge@v N Lung
None @(\Q @ . f@? oI\éﬁster X Other
Ot 1@ ?&, @t er °@
B n thoﬂ&ne AN &Q
Q ©

The metabolic activation & (S@‘ux) u‘@ n sts prepared as a 3:7:20 mixture of S9

fraction, Sucrose-tris-EDTA buff@(ZSO@@!l ml@ and et ctor solution.

The cofactor solution was prepared I@ulk a llow %QHPO4 (150 mM), KC1 (49.5 mM), glucose-6-
phosphate (7.5 mM), NADP (Na @(6 mI@ and@ I, (12 mM).

Test organisms: @ @@@
S. typhimuriym strains % @

TA97 X | TA98 J® TA100 TA102 TA104
X | TA1535 X | TA1537 %’ X | TA1538 list any others
E. coli strains

WP2 X | WP2 uvrA

(pKM101) (pKM101)
Properly maintained? X | Yes No
Checked for appropriate genetic markers (rfa mutation, R factor)? X | Yes No

Test compound concentrations used:

Nonactivated conditions: 5000, 1000, 200, 40, 8 and 1.6 pg/plate

Activated conditions: 5000, 1000, 200, 40, 8 and 1.6 pg/plate

For all strains triplicate plates were used for all test substance and positive control treatments. For solvent
controls 5 plates were used.
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B: STUDY DESIGN AND METHODS:
In-life date: Start: 10 May 1988 End: 23 May 1988

TEST PERFORMANCE
Preliminary Cytotoxicity Assay: Not performed.
Type of Bacterial assay:
e X standard plate test (both experiments —S9, initial experiment +S9)
__ pre-incubation (60 minutes) (second experiment +59)
__ “Prival” modification (i.e. azo-reduction method)
__spot test
__other

Protocol: &© @O Q
Bacterial cultures were prepared from frozen stocks by in u%ating (%')\' 10- l@ours §@7%}@

X . L ; ) N
The following materials were mixed in a test tube and p@ i g@p

¢ 100uL Test solution at each dose level, solveni\and p§ﬁve C@IOISQy &©
500 pL. S9 mix or phosphate bufter; °\@ N@» Q
100 uL. Bacteria suspension; 9\,& @ Q M%)
2ml  Overlay agar containing 50 uM hj@jne o@ypm@l as pria@%.\

Q,

@ o
In this assay 100 pL aliquots of an 0vernigl&t§?ﬂtur@$ eac@@acte trai @gfe stored in bijou bottles at
room temperature until required (1-2 hourgy" 50048k S9 miX (or 3 acm@lffer mix) was then added by
dispensing syringe to the number of bij @)ottle@ on @in reguired ne dose level, followed by 0.1
mL of the appropriate concentration e te @bstw&cp soly@en ad y micropipette. Finally, 2.0 mL
top agar was added to each bijou, for(é\\%’ addifn w Q%lfficign o mix the contents. The mixture
was then rapidly poured onto a pigpared Yogel er agy latc%@After the agar was set the plates were
incubated upside down for 64 - hou% 37° @in the%ark. F&@each strain and dose level including the

controls, three plates were us@ Qr & Q @
" &

Following the total inculéﬁbon p@od th@)lates w@e e)@ned for the lack of microbial contamination
and evidence that the test was §§d: i.cGhere si@ld b ackground lawn on the negative control plates
and on the plates for (at least) the lo osegf test sudstance, and that the positive controls should show
at least a two-fold increase in a@%&ge I sion @gequency rate and there should be a dose-response

relationship. ©\ @

The plates were counted using an auto@ated @ny counter (AMS 40-10) with the discrimination adjusted
appropriately to permit the optimal countin& mutant colonies.

Statistical analysis: None — see Evaluﬁﬁn Criteria below.

Evaluation criteria: A positive response in a (valid) individual experiment is achieved when one or both
of the following criteria are met:
¢ asignificant, dose-related increase in the mean number of revertants is observed;
¢ atwo-fold or greater increase in the mean number of revertant colonies (over that observed for
the concurrent solvent control plates) is observed at one or more concentrations
A negative result in a (valid) individual experiment is achieved when:
¢ there is no significant dose-related increase in the mean number of revertant colonies per plate
observed for the test substance; and
¢ in the absence of any such dose response, no increase in colony numbers is observed (at any
test concentration) which exceeds 2x the concurrent solvent control.
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For a positive response in an individual experiment to be considered indicative of an unequivocal positive,
i.e. mutagenic, result for that strain/S9 combination, then the observed effect(s) must be consistently
reproducible.

REPORTED RESULTS

Mutagenicity assay: In two separate experiments, aminomethyl phosphonic acid did not induce any
significant increases in the observed numbers of revertant colonies in Salmonella typhimurium strains
TA1535,TA1538, TA98, TA100 and Escherichia coli WP2 uvrA pKMI101 in either the presence or
absence of an auxiliary metabolising system (S9).

In the first experiment, slight responses were observed in strain TA1537, reaching maxima of 1.9 x and
2.0 x background in the presence and absence of SO respectively. These responses were only of limited
dose-relationships, and were of limited statistical significance givboth cases. %1 two further e}@rlments
no significant increases in colony numbers were obser\§§1ther @ith 1th0(&9%§9 s lack of
reproducibility indicates that the observed effects in the fir: perf&’nt al‘n t du@ co@und -induced
mutations. @

@ @ @ &

7

Q @ .
The positive controls for each experiment 1nduced e exl@te r@pons@ndlc the strains were
working satisfactorily in each case. & % A §

> @ 9
0L &NCJ@IO& N 2
©
Under the conditions of this assay, amm@ne «@msp@m gaV@@ﬁj‘jn unequivocal negative, ie
non-mutagenic, response, when tested llm

se (@000 lat(@
@ A@’ o @@ @Q

Annex point Author(s) Q] Year

O N .
1A, 5.8/06 -§) 96 @ mutation test.

& 5 &
& Q@ < _
@ @ er: Arysta LifeScience
& |2 S éﬁ o.: il 96-0076
Zi@] é\, 1996-12-09
Q\ %) @P yes
©\ @) Dot published
Guideline: &> & US.EPAFIFRA Guidelines, Subdivision F
> OECD guidelines 471, 472 (1983)
@ Japan MAFF guidelines 59 NohSan N° 4200
(1985)

Deviations: % None
Dates of experimental work: 1996-09-09 to 1996-10-11

Executive Summary

Reverse mutation tests were performed on AMPA in Escherichia coli WP2 uvrA and four tester strains of
Salmonella typhimurium (TA100, TA1535, TA98 and TA1537). Experiments were carried out with and
without metabolic activation system (S9 mix) at dose levels up to 5000 pg/plate. The mean number of
revertant colonies did not exceed the factor of 2 above that of the corresponding solvent control in any
strain at any dose with or without S9 mix.

Based on the results, AMPA is non-mutagenic to bacteria.
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I MATERIALS AND METHODS
A. MATERIALS
1. Test material: AMPA
Identification: AMPA
Description:  White powder
Lot/Batch #:  A-960719
Purity:  99.33%
Stability of test compound: Stable for 1 year at room temperature
Solvent used:  Sterile water

2. control materials:

Negative: Sterile water @ R @ o bo
Solvent/final concentration: Water / 50 mg/mL Q§© ﬁ\’%@ Q @@ °§»
Positive: non-activation b ©@ \6 o@ %\Q
and activation \@ i@ (\(\Q y& Q)
Strain qu\\@e contro “? @ AN &
Without S9 (ug/plate) ]_ S Nithsy fug/platesy
TA100 AF -2 (0.01) &@ RS Q@%& D e,
TA1535 NaN, 05) « @D K| A OFAA®
WP2 uvra AR2001%y o | © O 24400
TAYS AF-2 (0@ K@ A2 gy 24AR0.5)

TA1537 9-AAQBY) % §AA Q)
AF-2:2-(2-Turyl)-3-(5-nitro-2- mryI@sﬁamld %Ved D % aN ‘%dlum az& olved 1n sterile water
2-AA: 2-aminoanthracene dissol ygain DMS% -AA:9- crldm@hlousolved in sterile water

@ ©
N @ % o
- -9 o .
3. activation: @ (o@ ¢ engyy e act@ m ed by mutagenicity was good.

@ S9 m@ w edlately before the experiment by

K@? tlon co-factor. The component of S9 mix were
(v/ 9 fra ton, 8 mM Mg(Cl12, 33 mM KCI, 5 mM

Q ucos pho te, 4 mM NADH, 4 mM NADPH and 100
um @g%@sphate buffer.
N

o ¥
4. test organisms: Esch@ria coli WP2 uvrA
Sal%nella typhimurium (TA100, TA1535, TA98 and TA1537)

>

5. test concentrations:
(¢) Preliminary cytotoxicity assay: One preliminary assay was performed:
Plate incorporation assay: Concentrations up to 5000 pg/plate were evaluated with and without
S9 activation in strain TA1535, TA1537, TA98, TA100 and WP2
uvrA. A single plate was used, per dose, per condition.

Pre-incubation assay: As above.

(d) Mutation assays:
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Plate incorporation assay: 156, 313, 625, 1250, 2500 and 5000 pg/plate were evaluated in
triplicate in the presence and absence of S9 activation; all test strains
were used.

Pre-incubation assay: As above for the plate incorporation assay.

Re-tests: Not concerned

B: TEST PERFORMANCE

1. Preliminary cytotoxicity/plate incorporation mutation assay
Results of the range-finding are presented in table below.

<
Table 5.8-2: preliminary dose range finding test ((-‘\\@ o @ ° @»b
Concentration CiéReve %ﬁ) s (n° cvloni te) °§\’
(ng/plate) TA100QY, TA1558 V@uvn TA9§§ TA1537
Solvent Control (H,0)  [150* @ @ [V 200> | 28 7%
200 Jo | St @ NE 8
. |500 Q32 N 10| «19 gl S22 6
- S9 mix S D &
1000 OB @ [ K215 20 5
2000 e 130 | & B 2392 | 4 10
5000 “ DS 18 11
Solvent Control ( ) %6* 6*@\4 OP3* 25% 10*
200 AL vx 92\ LIRNNE 16 16
. |500 NS @@ NITEEES 24 15
+ S9 mix < -
100 O 024 @ 5 25 17 12
2000 . @ 1020 6 24 30 8
5000 ) j\&, 1%@ @0 29 26 11
| - |copoumdQy 87| B2 [Qwan, AE-2 AF-2 | 9-AA
Q
£ |89 Lighle ¢ @ vor & 05 0.01 0.1 80
§ Mix Revertﬁ\@plaq\(‘:@ K 6665 9[  673% 201 658% | 540%
2| + [Compound @ e 24K 2-AA 2-AA 2-AA | 2-AA
E $9 |ughplate Q° @ | Q 2 10 0.5 2
Mix Revertants/plat )Y % 450% 233* 415% 456* 84

AMPA did not show any toxicity to an p to the highest dose of 5000 pg/plate with and without S9
Mix. é

2. Pre-incubation assay
The independently repeated mutation assay was conducted using the pre-incubation modification to the
standard plate incorporation test. The pre-incubation assay was carried out as described above with the
following two exceptions: (0.5 mL of buffer were added to cultures prepared for testing under non-
activated conditions; prior to the addition of top agar, reaction mixtures were incubated for 20 minutes at
37 £ 1°C.

3. Statistics

Results were judged without statistical analysis.
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4. Evaluation Criteria

The test items were carried out twice. Reproducibility of results was confirmed by two independent
experiments. Results were judged positive without statistical analysis when the following criteria are all
satisfied:

1. A two-fold or greater increase above solvent control in the mean number of revertants is

observed
2. This increase in the number of revertants 1s accompanied by a dose-response relationship
3. This increase in the number of revertants is reproducible.

II. RESULTS AND DISCUSSION

A. ANALYTICAL DETERMINATIONS
None @
Q

B. PRELIMINARY CYTOTOXICITY ASSAY D & @
AMPA did not show any toxicity to any strain up to the ¢ggghest Jabe of 0

Mix. . \@ @ N@»@ \Q Q&
C. MUTATION ASSAYS @ Q@ @Q @

& @ %’\7 N
Results are shown in table hereafter
Table 5.8-3: Reverse mutation tests w1thg\u$meh§hc a@@atlok xpeﬁ@nent 1
Concentration rtants@ col s/plate) *
@
(ng/plate) o TA@ Tz@ﬁssstl% 2 uy TA98 | TA1537

Solvent CO@ &1&1‘%17 N1+1 5 174@ 1843 443

HO b /\9

30 o 8427 Y 10}§ eNT+6 1442 5+3
- $9 mix 5 | onF [ D S 177 16+4 442

@250@” &217 P$3 142 1322 422

®/

2508, @ 017 NS 1548 15+2 62
9 106 | 138 16+4 1645 3+1
Positive | Compound @ | AE2 |, NaN, AF-2 AF-2 9-AA
Control [ug/plate @  |@P01,D 0.5 0.01 0.1 80

(-89) | Revertantsiplate ~Q¥19£57 | 61945 | 160£22 | 667460 | 710473

* . J
: Average = SD @@@ §,}
Table 5.8-4: Reverse mutation tests with me%olic activation— Experiment 1
Concentrationw Revertants (n° colonies/plate) *
(ng/plate) TA100 | TA1535 | WP2uvrA| TA98 TA1537
Solvent Control 10511 10+4 19+1 30+5 101
H,0)
313 10545 1242 16+4 28+5 943
+ S9 mix 625 92+6 6+1 161 28+7 1342
1250 9043 6x1 16+2 25+7 1143
2500 8349 9+4 20+4 25+8 1043
5000 9310 10+4 2446 32410 7£1
Positive | Compound 2-AA 2-AA 2-AA 2-AA 2-AA
Control | ug/plate 1 2 10 0.5 2
(+589)  [Revertants/plate 520433 | 18445 384420 407+11 9442

*: Average =+ SD
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Table 5.8-5: Reverse mutation tests without metabolic activation— Experiment 2

Concentration Revertants (n° colonies/plate) *
(ug/plate) TA100 | TA1535 | WP2uvrA | TA98 | TA1537
Solvent Control 12043 9+3 15+3 18+4 32
(H0)
313 13629 | 4x1 1843 144 443
- §9 mix 625 124£16 | 5%2 16+3 13£3 342
1250 10711 | 624 1244 15£2 343
2500 96+6 9+4 1243 16+6 440
5000 11722 [ 723 2045 13£2 342
Positive | Compound AF-2 NaN; | & AF-2 AF-2 9-AA 3|0
Control | ug/plate 0.01 0.5 @ 0. | @1 &° 80@y
(-59)  [Revertantsiplate | 668+27 | 696x8Q] 16316 | “650+8) 698333
* : Average + SD @ 9D \@ o@ N
. . B e VA SRS
Table 5.8-6: Reverse mutation tests with metabolic actlon— rlm@z Q &
&%, S N O
Concentration %”\,% l‘@ants @ coloo /platedf
(ug/plate) TA TAQS35 | M2 u TA% | TA1537
Solvent Control | @3 [aFx2 £ 178" %5 722
o) > O o s
313 DI+EY 883 | 4 Q) 2146 1045
+$9 mix 625 o9 8 | Fed [ Do 2125 743
1250 & | 1658 722 op” 174 28+9 7+1
25000 | D734} 114 Hx2 211 61
S®YT @ 1155127 95 | e+ 22+3 6+5
Positive |Compoggd )| 23%A AA G 2-AA 2-AA 2-AA
Control %& Q |1l P2 & 10 0.5 2
(+59) | R&Eriantsiplpte  @584+56 ] 169438 | 46128 | 334x14 | 824
* . Average + SD @ 9 %&J Q
N« O
@ o &
Q> @& 9
X @)NCLUSIONS

A two-fold or greater increase in 7} meaiynumber of revertant colonies was not observed in any
strain at any dose of AMPA in the rever§e¢ mutation tests with or without metabolic activation. It is
concluded that AMPA is non mutageni€Jor bacteria under the conditions used with this experiment.
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Annex point Author(s) Year Study title
1A, 5.8/07 I 2002 Measurement of unscheduled DNA synthesis
(UDS) in rat hepatocytes in vitro procedure with
AMPA (Amino methyl phosphonic acid).
Data owner: Arysta LifeScience
Study No.: --R-02025
Date: 2002-09-10
GLP: yes
not published
Guideline: OECD guideline n® 482 bo
Deviations: None °
Dates of experi : 5@9 ©@ @ 0%\?\9@
perimental work: 2002-0 to@ 07@2 NN RS
NERC I

Executive Summary

AMPA was examined for mutagenic potential b&\ eas&%

synthesis in primary rat hepatocytes

&

Cytotoxicity of AMPA was estimated in a pregcreen (%) expagiig celidMo 8
determination of survival. From these data a Mge o

2.5, 5 and 10 pg/ml are selected for UDS

test
@ysm cedurgﬁ
2-acetamidofluorene prepared in DMSO®&as us pgﬁre co@%l. $Q
@re DQ& dam@ang
8
&

Based on the results, AMPA did no

o@’@

@
R

1t%§§ﬁlty

N

22

ndueQ%nscheduled DNA

-2

@%)centrations of AMPA for

()@ @plvent control), 0.625, 1.25,

in vitro.

@
cen% ns

a@lty 1&& bacteria.
@TE@ALS %ﬁn h@ﬂ

A. MATERIALS
1. Test material: MPAQ'© @© ®@
Identlflcau@@ A @b@‘) @ @@
Descrlptlon te a@&alhn@owd&:r
Lot/Batch #Q\zm L)
Purity: 99@ @
Stability of test compound: N& men@ned in the report
Solvent used: Willi E medium Gibco
2. control materials: N\
Negative: /
Solvent/final concentration: See above
Positive:  2-acetamidofluprene
3. activation: none
4. test organisms: Rats hepatocytes
5. test concentrations: 5 dose level were tested: 10, 5, 2.5, 1.25 and 0.625 mM with and
without S9 metabolic activation
B: TEST PERFORMANCE
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1. Test principle

Hepatocytes were 1solated from livers of rats. The primary hepatocyte cultures were exposed to the test
article in the presence of 3H thymidine which is incorporated into the DNA, if DNA damage is occuring.
DNA repair systems then stimulated UDS and increased the incorporation of thymidine which was
measured by grain counting after autoradiography of hepatocytes.

The following results are presented:
- The average NNG and standard deviation
- The percent of cells in repair and standard deviation (>=5)
- The average cytoplasmic and nuclear grain count
- The number of cells in S-phase

2. Statistics

Results were judged without statistical analysis. § @° © @" 0%@
S ARSI
O & V&S
L @ N L
3. Evaluation Criteria KN\ @ o ¢ &Q
o\@ @ @ \Q Q

Results are judged positive when: % % X &

- At any dose tested, group, mean NN%@alue @@ater @ 0 &WG anﬁ@O% or more of cells

responding (NNG value >=5) @ X RN %
- Anincrease is seen in both NNG and& pergentage @the e mr @}

- A dose related increase is seen in NN@nd é@ﬁerce @ cells in repair
- Any induction of UDS can be re duc an i pen@ exp% ent.

0

X

4. Validity Criteria ©§ && @Z}\’ NS

o RS < O o

The assay is considered valid if: @Q S RS 0& ION
- Negative control slides have a g @% my NG%lu w@n the historical range
- The positive control @nean@NG es o s than 5 NNG counts with 50% or more
cells having NNG moréQhd statistical gnificant relative to the solvent control.
L 2 o

N @)
KII @%%;Ts @@f) DISCUSSION

A. ANALYTICAL DETERM%A'@IS K

None
@
B. MUTATION ASSAYS %
Negative control gave a group mean value of less than zero with a percentage of cells in repair

comparable with historical control data. In positive controls, group mean net nuclear grain count (NNG)
values as well as percentage of cells in repair obtained were within the range of historical control. The
sensitivity of the cell type used to a DNA damaging agent requiring metabolism for its action, 2-
acetamidofluorene was demonstrated. Thus, the validity criteria of the test were fulfilled.

The findings of both experiments are summarized in the tables below.



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 3 Point 5:
Toxicological and toxicokinetic studies

May 2012 Page 674 of 1027

Table 5.8-7: UDS data of the first experiment

. Net Nuclear Grain Net Nuclear Grain % cells in repair
Concentration Count (NNG) COllI.lt of cells in (NNG >5)
(ug/ml) repair (NNG >5)
Mean +-sd Mean +-sd Mean +/- sd
Solvent control -2.38 5.20 5.63 0.51 4.21 1.53
0.625 -3.81 5.29 6.61 1.56 3.89 1.53
1.25 -3.61 5.23 6.99 0.56 4.02 1.53
2.5 -3.93 5.24 6.83 0.91 5.18 1.53
5 -3.35 5.10 6.28 1.66 345 1.00
10 2.04 4.82 6.91 0.74 543 1.53
Positive control: q §°
2-acetamidofluorene 30.81 18.22 3 484 @ 96.65° 0
6.25 UM N 9 Q Q\\’% °\@
. S SRS
Table 5.8-8: UDS data of the second experiment %@ @ <®© 0& o
- 2 § Co 9, ﬁ@
N n - - -
Concentration Neté\l uclear Gq@n (<) eo§u§ cel(l;r' ; 0\@@0 l\llllflgl :gpalr
(ng/ml) ount N@ Q re@ NN

Mean |@y+/- sd@ M@l (%% sd @% Mean +/- sd
4.62 5 {0 37 & 028°| 374 2.08

NSRS ) 1.78 0.00
4Q8 @5?35 N 6877 [ Qo 4.49 1.53
Solvent control 81 4N 580 QT [ Ret 6.18 2.08

0.625 2347, | SR [ o!W3, @ 0.29 7.73 1.73

1.25 Q 5@ | .96 6.97 1.29 3.76 1.53
)

7
Positive contrel® RN D N
2—acetamidowe 7 <>© 11. @Q @f@% 3.29 94.94 9.45
625 u @ @ @
NS
Over the two experiments (Tabfes %@1-1 d 5.8.1@-2), group mean net nuclear grain count (NNG)
values at the dose range tested fro to 6@ re less than zero (-2.04 to —3.81 vs —2.38 in solvent
control in the first UDS assay and>5.581 " 4.77Ns —4.62 in solvent control in the second UDS assay),
that is to say below the threshold valur NN®for a positive response.
Furthermore, no significant increase i€2he p tage of cells in repair at any dose of AMPA tested when
compared with the respective controls (5.43 to 3.89% vs. 4.21% in solvent control in the first assay and
3.76 t0 1.78 % vs. 3.74% in solvent contr@Ni the second assay). In addition, in cells in repair, group mean
net nuclear grain count (NNG>5) valu%ere comparable with the solvent controls (6.91 at 10 mM to
6.61 at 0.625 mM vs. 5.63 in control in the first assay and 6.97 ta 10 mM to 6.90 at 0.625 mM vs. 5.37 in
control in the second assay).

III. CONCLUSIONS

Under the conditions of this experiment, AMPA did not reveal any genotoxicity activity in the
Unscheduled DNA synthesis assay.
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IIA 59  Medical data
IIA 5.9.1 Report on medical surveillance on manufacturing plant personnel

Monsanto Glyphosate Manufacturing Industrial Hygiene Monitoring Data, ||| | | | QB JREEEEE UsA

Industrial hygiene air monitoring data for glyphosate with workers at the Monsanto ||| | | [ |Gz
manufacturing facility are available for the years 1981-1998 and are presented below. No such data are
available from a Monsanto European manufacturing facility. Based on the measured low exposures to
glyphosate in the manufacturing setting (well below the ADI) and low toxicological concern, glyphosate
specific medical monitoring is not considered necessary. These data are air concentration measurements
which are conservatively applied as 100% bioavailable to calculations of mean and maximum daily
exposures. o

O c D o @
Table 5.9-1: Particulate exposures from glyphosate technical opns in@ving@%ak@%@,

supersack or container filling operations. Values are time w%;g ted @}‘age&b A o@
U e

O N
, s Q@ @ 1\@1 Dails> @um Daily
Glyphosate Technical Dust (mg/m”) &, @ @xpo Q* Exposure
Sample Type # Samples Range @n QAsD &(mg/lé%ay) 4 Q(mg/kg/ day)
v N 2
All 179 0.0003-0.2594 «@)06416%.02@b L B.0010N 0.04323
Personal 176 0.0003-0.2549¢ 0.006® ]| 0. | 2 0.0gR® 0.04248
SN @ [d@s LY 9
Area 3 0.0008-0.8%% | 04®153 &1 © @os 0.00400
Z \&)
Operator 158 0.0008.02594 800727 P0.02%y]  B.00121 0.00393
S Qr 0.08l4 | &Y
Maintenance 16 0.00890.00&3> 0.0(@%6 Q@ LR 000034 0.00088
)
Lab 2 0@03-0.6004 | BPO35 4\%%0 " 0.00006 0.00007
* based on breathing 10 m” air/shiftle}d 60§&>\rorke@ % &@
& YK M
Table 5.9-2: glyphosate iso ylam@salt li@id for latim@ttling, drumming and tote filling operations.
Values are time weighted ages;, e KD
Glyphosate IPA Salt- id Fgé@ulatiﬁ@(mg@ Mean Daily | Maximum Daily
N é;\ & Exposure** Exposure**
Sample Type # Samples QRange. @ | afhn SD (mg/kg/day) (mg/kg/day)
All 72 0.000137 |@p.085 | o0.105 0.01050 0.05804
Personal 58 0.00@0.47 P o0.0251 | 0.106 0.00310 0.05804
Area 14 0.004—0.28\\J 0.0932 0.105 0.01151 0.03458
Operator 54 0.0001-005° | 0.0966 | 0.11 0.01193 0.05804
N
Maintenance 4 0.0041-00088 | 0.00792 | 0.00187 0.00098 0.00099

*#+ based on breathing 10 m” air/shift and 60 kg worker and divided by 1.3496 to convert IPA salt to technical acid

Improvements in manufacturing facility containment and ventilation systems over recent years further
reduce the likelihood of operator exposures within glyphosate manufacturing facilities.

ITA 5.9.2 Report on clinical cases and poisoning incidents

See ITA 5.9.4. Clinical cases and poisoning incidents are referenced in order to address the clinical signs
and symptoms of poisoning.

ITIA 5.9.3 Observations on exposure of the general population and epidemiological
studies

Please refer to the literature review, captured in section IIA 5.10 in regards to epidemiologic studies.



