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The magnitude of the effect does not appear to increase with age plus the lack of a consistent effect for
females does suggest this to be of limited toxicological importance.

At the 18 month evaluation there was an increase in plasma electrolytes for both sexes. Sodium and
chloride values for males and females and potassium values for males only were increased compared with
controls. Female calcium levels were lower than controls. These elevations/decrements were also observed
at lower dose levels but were not seen in a dose related trend. In addition at the 12 month evaluation for
satellite females a lower sodium value was seen for females. Values for all calcium and chloride values are
presented as follows:

Table 5.5-41: Calcium and chloride values (mmol/L)

Dosélevel Q°
Control Low a ermedifdi &° @g
Timepoint I R =2 99 RN e
Calcium 2, %) o . & DN
Month 6 (Satellite) | 2.587 3.693 2.701 3@ 617 ] 3.638 3.604*
Month 12 (Satellite) | 2.530 2.602 2.543 587 @Q.@g@ 75 414 2.483

Month 18 (Main) 2.231 2.775 2.523 P2.645F | 2656 4% 4P 508 2.468%*
Month 24 (Main) 2.431 2.293 2.487& 2360y | &ST1 F&zzs&@@ 2.297 2.347

Chloride RIS @
Month 6 (Satellite) | 107.7 105.8 1821 @61 107 %y 10g,Y" [ 108.5 106.7
Month 12 (Satellite) | 105.6 103.9 5.1 Gp104.80 | 143 | &7 105.9 104.2

Month 18 (Main) 103.3 101.8  N105.8: 9] 104.2% | 1898+ f@om** 107.6%* [ 107.8%*
Month 24 (Main) 104.5 1034 @] 10447 | M1 P43 1022 105.4 102.8

#p < 0.05; % p<0.01 @ @ y\’ % Q@

At intermediate level similar findé@ e hlgh ose %1 we@een for plasma electrolytes at the 18
month evaluation. A slight 1ncr@ osphg actl@%y was seen for satellite group males at

12 months. At the low dose le@l ther to plasma electrolytes for both sexes at the
18 month evaluation of m; ou als ilst olngations were seen at the highest dose level,

the lack of dose responsef& the eé»fe t be@g limitéd to 0@ ex does make the toxicological significance
questionable. S &) @ ®
N @ ©

All other differences were isolated Hs%@elr fné?flg are therefore not toxicologically relevant.
W

I.  URINALYSIS ©\ @
There were no treatment-related effec@serg@

J.  NECROPSY @
Gross pathology ?
There were no treatment-related macroscopic findings observed during the study period.

Organ weights
No effects on organ weight values were observed.

Histopathology

Adipose infiltration of the bone marrow was seen for the majority of animals examined, with both sexes
being more or less equally affected in terms of incidence and severity. However, greater effects were seen
among male rats dosed at the highest level and this attained statistical significance for terminal kill
animals. This data indicates the possibility of myeloid hypoplasia as a consequence of treatment.
However, given the normal variability of this condition and the influence of other pathological conditions
upon marrow cellularity in ageing rats, the effect was not altogether convincing but cannot be dismissed.
A similar effect was not seen among male rats in the remaining treatment groups but among premature
deaths for animals of both sexes at the intermediate level and only low-dosed females. However, the
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variable duration of exposure and significant background pathology for premature death animals further
negates this as an effect of treatment upon marrow cellularity for female rats.

Moreover, at the highest dose level there was a significant difference in the site of mineral deposition
within the kidneys compared with controls. Pelvic mineralisation was commonly seen in both sexes and
was more prevalent among female rats; however corticomedullary mineralisation was seen in female rats
only. Nephrocalcinosis in rats is generally considered to be related to diet and hormonal status. There was
a lower incidence of pelvic/papillary deposition and an increase in the corticomedullary deposition. Al the
same time there was a reduction in the incidence of renal pelvic hyperplasia in both sexes: which is
considered to be a consequence of the decreased mineral deposition.

The effects on pelvic and corticomedullary mineralisation, and hyperplasia of the pelvic/papillary
epithelium were confined to high dose animals with no indication of a similar effect at any other treatment
level for either sex.

S

&

Neoplastic changes b NS S

No significant effects associated with tumour developr@ wel Q}Sﬁf@ 0&
©

<o

@ % .
§,©©%§\9

No other treatment-related changes were observed.

<o

Based on the study results the NOAEL m@s a chlﬁxpo@m to hosate technical for 24
month is 24000 ppm (corresponding tox4229.7 day @r co! ed sexes), It is concluded
that Glyphosate technical is not carci nic igx <
@ @ °§ %@’ &
A 553 Carcinogenicity sy i %‘%m& &8
S arcinogenicity 8@ yin @

Carcinogenicity studies that %re n@s&s durl e 2 l gl phosate evaluation are summarised
below. §

A combined toxicity 'md//&u'cmo nici ty rudy m@%lu& 2001, 5.5.3/01) demonstrated a slightly
higher mortality in the high d frou ort (@) was @fthin the upper end of the the historical control
range. However, treatment with gly l@'tte lg%g sh@ly have affected the mortality at the highest dose
of 10000 ppm, and because a rela ..n\J ip to@ al@ was unclear a conservative NOAEL for toxicity at
the mid dose of 1000 ppm (150.5 Q g/kt* day ombined sexes) was set for this study. The number
of malignant lymphoma, the most cor §| tun@lr in the mouse, was slightly elevated in the high dose
group compared to control, but this wgs Consi¢@ed as incidental background variation based on historical
control data and was not considered to be ed to treatment. However it should be noted that the high
dose group received a daily achieved do§ f 1460 mg/kg bw/day which is in excess of the limit dose
recommended by most current mlernatt%a guidelines.

In the study by h 1997 the low effect level was 8000 ppm (equivalent to 787 mg/kg bw/day) in
females only based on a reduction in body weight gain. At the top dose of 40000 ppm (equivalent to
4348/4116 mg/kg bw/day in males and females respectively) signs of toxicity included loose stools,
reduced body weight gain, food consumption and food utilisation, caecum distention and increased
absolute and relative caccum weight (without corollary histopathological findings), increased incidence of
anal prolapsed consitent with histopathological erosion/ulceration of the anus.

The most recent 80-Week dietary mouse study was conducted by_ 2009. There were no
adverse treatment related effects at the highest dose tested. The NOAEL for this study was 810/1081
mg/kg bw/day in males and females respectively.

Overall the lowest effect level observed in the long-term mouse studies was 787 mg/kg bw/day in females
in the [ (1997) study and the wide range of NOEL/NOAELSs of 151 — 1081 mg/kg bw/day is an
artifact of dose selection (see Table 5.5-42).
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Table 5.5-42: Summary of long-term toxicity and carcinogenicity studies in mice

(Ig‘:‘::gi:} Typ; of s:tudy/ Dose levels (,: (()):]f[l:; o LOAEL (mg/kg bw/day)
pecies (mg/kg bw/day) conflg /i) Targets / Main effects
Annex B.5.5.2.2 | 2-year, oral diet 0, 100, 300, 1000 | 1000 > 1000
s Glyphosate Mouse, CD-1 (1000) Not clearly identified
= Monograph
[ ]
£ E [ 19935 (CHE?)
_g % Annex B.5.5.2.1 2-year, oral diet A0, 157, 814, 157/190 841/955
E = | Glyphosate Mouse, CD-1 4841 (4841/5874) Decreased body weight,
b= Monograph 9 0, 190, 955, histological changes in
- 5874 & liver and uringry bladder
o (epithelial lasia)
(MON 3) Ol o & | BT
11A 5.5.3/01 18-month, oral [0, 15, 151, 46D Q |, B0 -
diet (0, 100, 1@ %\3}(1460@ ‘@ nerd@ed mortality
Mouse, Swiss 10000 pgt @ Q) 4
albino o S| o \Q @
N
IIA 5.5.3/02 18-month, oral  |0.@99, 150&5000 @}10;1 0@ YR treatment-related
= diet ppm @ N (d‘f&'@ & | effects
S 2009 (NUF2) | Mouse,CD-1 - & & § 04T +5 @@
9 (NS 0/108
s > Q @ S
= ﬁ© 9" .9 “IQ)AQ
g | bAS55303 18-month, @ﬁ” 016008000, %\j Y 3000600 8000 ppm (= 787 mg/kg
2 1997 | diet g 4000@;“1; QO | ppd=838/153 | bwiday) (9): retarded
' (ALS 2) Mouse,(ﬁ & - \@ @’kg bw/day | growth
'ré ©© @)% o 0& @ sJ4)) 40000 ppm: pale-coloured
B % M\f@ % & (4348/4116 skin 7, loose stool,
2 °\@ ] D Q QANEED) retarded growth, reduced
E @ @ ©© @ food consumption and
g @ @ @ food efficiency, caecum
B @ &) s@ @) distension and increased
= ) @ A © absolute and relative
] \@ € ©§ caecum weight without
Q °{7J EN histopathological findings
§ @ increased incidence of
) © anal prolapse, in
S\ consistent with
S histopathological
< erosion/ulcer of the anus
#  NOAEL for carcinogenicity Q?

*%  Number refers to the data presented in Figure 5.11-1.

Tier 11 summaries are presented for the studies not previously evaluated in the 2001 EU glyphosate

evaluation.

For details regarding studies reviewed during the 2001 EU evaluation we refer to the Monograph

and the former dossier.
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Annex point Author(s) Year Study title
ITA, 5.5.3/01 2001 Carcinogenicity Study with Glyphosate Technical
in Swiss Albino Mice

Data owner: Feinchemie Schwebda GmbH
Study No.:[JJjjiji559.cArciIM
Date: 2001-10-10

GLP: yes

not published . .
Guideline: OECD45II981) , @ o @Q
Deviations: None Cié' QK@ Q @’ Y

Dates of experimental work: 1997 @’ 18 @)9—0@ @@ §

% Q Q
Executive Summary 5 @ @ ©) \Q @

The carcinogenic potential of glyphosate lechmcatéﬂs as@ed i ?\f 181tk
female Swiss albino mice. Groups of 50 nuce sex @ew lly PRAN s of 00, 100, 1000, and
10000 ppm glyphosate technical [equlva]en an rage 50.5 and 1460.3 mg/kg
bw/day). Observations covered survival, cﬁm-.a] s§ Lhan@s_ body weight, food- and
water consumption, ophthalmological e)@hnm N @'On. od smears with differential
count analysis, organ weights, necrd@y a hlsL holo l ination. The latter involved
examination of all sampled organ t:ss@ an (@smns@ all @Ey;tro] - igh dosage group animals died,
sacrificed moribund or killed at ter non&

The survival after 18-month of t menlgwas '?6% ) 5 *& (@’m males and 68, 68, 60 and 60% in
females in the control through h@l do @ gro 51\*&! e mortality (combined for both sexes)

onth fegsfing study in male and

was slightly increased at the hegh dosgJavel 38 47% for the control, low, mid- and high-

dose group, respectively. ife g in t@s uppefQuahge he historical control data for mortality, the
mortality in the high d is C@l\lde to re Q)smt OAEL for safety reasons. There were no
treatment-related effects on ical @@ 3 vioudeyes, body weight. body weight gain, food

consumption, and differential ?ﬁhltd ceslgcounts@ﬁ both sexes. Gross pathology. organ weight data
and histopathological examinatio mnﬁed reatment-related effects. The number of malignant
lymphoma, the most common tum@lr int ousé\was sli ghtly elevated in the high dose group compared
to control, but this was considered as inai@ental @uckground variation based on historical control data and
in agreement with the study director. &

Based on the slightly higher mortality and lower survival rates in the high dose groups, the NOAEL was
considered 1000 ppm. Q

In conclusion, glyphosate technical was not carcinogenic in Swiss albino mice following continuous
dietary exposure of up to 1460.3 mg/kg bw/day (average for both sexes) for 18 months. The NOAEL for
toxicity was 149.7 mg/kg bw/day for male mice and 151.2 mg/kg bw/day for female mice (150.5 mg/kg
bw/day for combined sexes).

I MATERIALS AND METHODS

A. MATERIALS
1. Test material: Glyphosate technical
Identification: Glyphosate
Description:  Solid white, odourless crystals
Lot/Batch#: 01/06/97
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Purity: > 95.14 % (w/w)
Stability of test compound: Expiry: December 1999

2. Vehicle and/
or positive control: Diet

3. Test animals:
Species: Mouse
Strain:  Swiss albino, HsdOla: MF1
Source: | G UK
Age: 6 weeks
Sex: Males and females
Weight at dosing: Males: 25 —47 g, females; @ 26¢ @ o @b
2@ O <& &
intéxgtice s&@ lo v‘\\© germs

@

Acclimation period:

5 days c&&

Diet/Food: (%rm By ad libitum
Water: Well water pass@throu eRacti alfoal fﬂ@md exposed
" to UV rays, a@g ztum% é\o & %
In groups %@Ve p VpIQp @ne monse cages with
Housing: stainless top&@ 1 an aem ilize@%?ean paddy husk

beddin \ @
Environmental conditions: Temture Q9 - g@& Q
; 8

In life dates: 1997-12-23 to 19%% 2962 R}
@ @
X
Animal assignment and treatme @ )
In a carcinogenicity feeding stud oups"@SO S%@s albino mice per sex received daily dietary doses of
0, 100, 1000 and 10000 ppm (equivale meagy achieved dose levels of 0, 14.5, 149.7 and 1453 mg/kg
bw/day for males, and 0, 15.0, 151.2 @y 14 mg/kg bw/day for females) glyphosate technical in diet
for 18 month. The dose levels were chosen paxed on results of a 50-day pre-study in mice. Test diets were
prepated prior to start of treatment and thefNn intervals ranging from 10 to 23 days. Diets were prepared
in quantities of 10, 12 or 15 kg. For prefgaration of 12 kg diet mixtures 1.2 g, 12 g and 120 g for the low-,
mid- and high-dose group, respectively, of the test substance was mixed with approximately with 0.5 kg
basal diet and blended for 3 minutes. This pre-mix was then mixed manually with approximately 0.5 kg
food and then added in portions to the remaining bulk amount of food (approximately 11.0 kg) and
blended in a stainless steel ribbon mixer for 20 minutes.
The homogeneity of the test material in diet was determined at beginning of treatment, and at 12 and 18
month. Analyses for achieved concentration were done at three and six month of the study. The stability of
glyphosate technical in the diet was determined prior to start of the study for the 100 and 10000 ppm dose
levels.

Clinical observations

A detailed veterinary examination of all mice was done before and after grouping and monthly thereafter.
A check for clinical signs of toxicity, appearance, behaviour, and neurological changes and mortality was
made once daily on all mice. For mice with observed tumours a separate record was maintained with
details of the tumour development.
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Body weight
Individual body weights were recorded on Day 1 (prior to treatment) and at weekly intervals until the end
of week 13 and every 4 weeks thereafter until termination.

Food consumption and compound intake

Food consumption was recorded once weekly for each cage group from week 1 to week 13 and
subsequently at weeks 26, 39, 52, 65 and 68. Food efficiency and compound intake was calculated from
the recorded food consumption data.

Haematology

Blood smear samples were collected at 9 month and at termination (18 month) from all surviving animals,
and from mice that were killed in extremis. Differential white cell counts were performed on all blood
smear samples. ¢

@
Ophthalmological examination N
Ophthalmological examinations were performed on all @ce 0 S e *6 12 and 18
month of the study. Mydriasis was induced before ex atlo % 2 oplc de solution into

the eyes. All other grossly visible eye findings were r@orde 0 at t@ dai bserv
& A
Sacrifice and pathology % @Q @} °\@
All animals that died or were killed in extrégmls d@g onda,?@of th% study, were necropsied

immediately or preserved in 10% buffered ne@al forthali necrdsy.
All surviving mice were sacrificed at s¢heduledaf€rmingtson. A@ross @%ologlcal examination was
¢ rgeprde

performed on all mice. Any macroscopi din%:?@@ AN
The following organ weights were de 'ne om f&'m @gsexq& group: adrenals, kidneys, liver
and gall bladder, ovaries, and testes.
Tissue samples were taken from @ mice rom@@éﬁ fi @mg@@ms and preserved in 10% buffered
neutral formalin: adrenals, bon rrow emuj&and r (incl. joint)), brain (incl. cerebrum,
cerebellum pons), caecu é du enu 1did ides éy with optic nerve), heart, , jejunum,
d
esop

kidneys, larynx, liver an ly o-:~) (mandibular, mesenteric, and superficial
inguinal), muscle (femor ies, @nCregdd 1tu1tary, prostrate, rectum, salivary glands,
sciatic nerve, seminal ve31cles latln land; kln spinal cord (cervical, mid-thoracic and
lumbar), spleen, stomach, tee@ thy th?gbld/p yroid, trachea, urinary bladder, uterus and all
lesions and tumours/masses.

A detailed histopathological exa \mn,\@s pe @ned on all sampled tissues of the control and high-
dose animals, and on animals that died illed in extremis. In addition, tissues of gross lesions and

masses from all mice were examined n%@osco@;yally.

Statistics

Body weight, body weight gain, food @umption and differential leukocyte counts of different groups
were compared by Bartlett’s test for hdmogeneity of intra group variances. Heterogeneous data were
transformed using log transformation. Data with homogeneous intra group variances were subjected to
one-way analysis of variance using ANOVA. When “F” values were significant, Dunnetts pair wise
comparison of means of treated groups with control means was done individually.

Incidence of gross lesions and non-neoplastic histopathological changes and incidences of benign and
malignant neoplasms in the test substance groups were statistically compared with control group by Z-test
where necessary. The incidence of neoplasms was analysed by Cochran-Armitage linear trend test, Life
table analysis for fatal tumour incidence and Peto’s incidental tumour analysis. When a significant
difference over the control group was observed in any of the treatment groups, the dose correlation co-
efficient was estimated and subjected to t-test. All analyses and comparisons were evaluated at the 5%
level and statistically significant differences (p<0.05) were indicated
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II. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS

Stability analyses indicated that the dose preparations were stable for up to 30 days with a loss 8.37% at
the 100 ppm level and 6.99% at the 10000 ppm level, when stored at room temperature in PE bags inside
stainless steel drums.

Analyses for homogeneity at the start and at 12 and 18 month of treatment indicated that the dose
preparations were homogeneous. Analyses for achieved concentration demonstrated that the mean
prepated dietary admixture concentrations were within + 10% of the nominal concentration for all diet
samples. The overall mean achieved concentrations were 94.0 £ 1.66, 949.5 + 15.84 and 950.7 £ 142.28 as
compared to the nominal concentrations of 100, 1000 and 10000 ppm, respectively.

B. MORTALITY
The cumulated pre-terminal deaths (including moribund sacrlfl@are summarl@ed in Table 5.5 @fbelow.

@ @
Table 5.5-43: Cumulated mortalities after 78-week dietary exﬁ&ure %&yph@sﬁ?teeh@eal «r::\&
Historical control” O O g‘ﬁp ( @ N
Sex min- max~ Mean + SD 4\@ w10 ,& 000 10000
Male 11/50 — 27/50 18+ 5 R0 N 2050 & 22 @;’ 27 (8)
Female 12/50 — 20/50 16+3 &\16 (DI D, 2079 20 (3)
Combined sex | 12/100 — 47/100 17 +4 TOB8 (1€ © | 36 (13 | 4A10) 47 (11)

" Derived from the control groups of 9 studies perﬁgrmed N\Jie tlm%gme a@racm@e study summarised here

*  Number of dead animals / total number of a@l@@ls @
**  Total number of animals per group = 50 % @@’ © @ )
() number of animals killed in extremis @»@ @Q @J) @Q
Q,
The percentage of survival in each of t@dose @%ps%}summnsed
@
Table 5.5-44: Percentage survival a&:g}mingtion afl;gﬁs @dieﬁﬁ:ﬁb’ exposure to glyphosate technical
o @ g os¢ groy@isppm)
Sex & % NS 1005 1000 10000
Male @6 SERFNSEENYES 56 46
Female @ 60 60
Combined @g&\w & Q6 A 58 53
N C@a ”\’ (@)
The survival percentage was sllghﬁ@decre@ed at e high dose level, but the decrease did not attain
statistical significance. o KQ
As can be seen from the historical contr ata g mortality in the high-dose group is, even though at the
upper end, but within the historical ¢ Although the treatment with glyphosate technical might

unclear, the worst-case NOAEL 1s set a3WN00 ppm, corresponding to 150.5 mg/kg bw/day (combined

slightly have affected the mortality at the l§ est dose of 10000 ppm, and a relationship to treatment is
sexes, see Table 5.5-45).

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

D. BODY WEIGHT

There were no significant treatment-related effects on male and female body weight and overall body
weight gain during the conduct of study.

In males incidences of slightly decreased body weights in week 10 at 100 ppm and in months 7 and 8 at
1000 ppm were considered incidental, since no effects on body weights were observed in the high-dose
group.

In females decreased net body weight gain was observed in month 18 at 100 ppm only. Therefore, this
finding was also considered as incidental.
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E. FOOD CONSUMPTION AND COMPOUND INTAKE

There were no treatment-related effects on food consumption for either sex noted during the study.

The observed slightly lower food consumption observed in males in week 1 at 100 ppm and in weeks 1
and 7 at 10000 ppm was considered incidental, since the changes were minimal and the effects was not
consistent during the remaining parts of the study period.

In females lower food consumptions were observed in week 2 for all dose levels, in week 26 at
10000 ppm. Higher food consumption occurred in week 11 at 100 ppm and in weeks 3 and 4 at
10000 ppm. These findings were also considered incidental, since the changes were minimal and food
consumption during the remaining parts of the study was comparable with the control group.

The calculated mean daily test substance intake is summarised in Table 5.5-45 below.

Table 5.5-45: Group mean compound intake levels @ o @o
Dietary Mean daily subgj@ce i € (m, bw/day
Dose group concentration (ppm) Males (ig@ é\@&’ Fe m% A%&? @mbined
1 (control) 0 0.0 O § D | & 0.0
2 (low) 100 14.5 2 @ O ., S 147
3 (mid) 1000 14997 . @ pl2 X A 150.5
4 (high) 10000 1453.8_&0 A\ NS 466.& . ¥ 1460.3
* based on actual food intake and body weight data @\\’ O? @} @\ °\V
&S

F. HAEMATOLOGY X
Differential leukocyte counts at 9 and I@nth %) &) N Q
There were no significance treatment-g&ated cb§ges irdlie w it@%loo@eﬂ counts for either sex at both 9
dhats an@@ightl we lﬁphocyte counts in high dose males
at 9 month were within the hist§cal control @ges. o§ sli%y higher eosinophil counts, higher
neutrophil and monocyte coun@ as wé“as sliglitly 1@%&3& ly@ ocyte counts observed in high dose
females at 18 month were con%arable w&%h hi «?’ cal ol v@\xes and therefore considered incidental.
o\ @;

and 18 month. Slightly higher neutrof}ile &I
0

4

8)
Differential leukocyte cou@&f mund sﬁiﬁce@gﬂce @

Although the differential leuko courgﬁta wedy not @gstically analysed, they appeared to be within
the range of biological variatiof Qr Q,;% (@)

@ S
G. OPHTHALMOLOGICAIQ§A1\§%TI@

There were no treatment-related finding@ erv@ at the ophthalmological examinations performed at 6,
12 and 18 month of treatment. 2)

&

H. NECROPSY S

Gross pathology <

There were no treatment-related macros%mic findings observed for any mice sacrificed at termination or
mice that died or were killed in extremis during the study period.

In animals found dead or sacrificed moribund across control and all dose levels the incidence of
enlargement of superficial inguinal lymph nodes and thymus in mid dose females and in the high dose for
combined sexes was statistically significant increased. These enlargements were associated with
neoplasms of the hemolymphoreticular system. Other changes included enlargement of various lymph
nodes, and thymus, both associated with neoplasms of the hemolymphoreticular system, enlargement of
the spleen, associated with neoplasia and amyloidosis and increased extramedullary haematopoiesis. The
low incidence of observed liver enlargements was associated with neoplasia and amyloidosis. However,
none of these findings were dose-dependent.

In mice sacrificed at termination the following changes were observed: Kidney surface rough/uneven in
high dose males, discoloration / enlargement of mesenteric lymph nodes in high dose females and
discoloration in high dose combined sex, and enlargement of spleens in both sexes combined at the high
dose were significantly higher than in control mice. Since none of these changes showed a dose-
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dependency, and the corresponding histopathological changes were not significantly higher in these
groups, the findings were considered incidental.

Organ weights
There were no treatment-related findings observed in organ weights or relative organ weights.

Histopathology
There were no treatment-related histopathological findings observed in any dose group of either sex.

In mice found dead or sacrificed moribund during the study period the following significant
histopathological changes were seen. Cystic glands of the stomach were significantly increased in high
dose mice of both sexes combined. However, the incidence of these findings was similar to historical
control data and did not show a dose dependency. Therefore, these finding was considered incidental.
Increased haematopoiesis was seen in the bone (femur) of hi ose males, mid- and hlgh dc@ animals
combined sex. Cell debris in tubules of epididymides was 1 @ased@"mle maléy’ and incidence
of sub-capsular cell hyperplasia was increased in adrenals w d n ad@eion, (hevincidence of
kidney nephropathy in mid-dose females, as well a@he jpctdenc ly® Qy& nfiltration of
epididymides in mid dose males was significant decre AH@ se fi as W%EG aIS@ served at lower
doses and/or were not dose dependent. Thus, these fn@mgs also@n31 d incidental.

In mice sacrificed at termination the followmg %%’re fi erve‘angés@vere observed: Cystic
glands of the stomach were significantly 1ncr ed 1 1gh (@se males. However, this
finding was not dose dependent.

Degenerative heart changes were hlghemgl dl%se s a fema& and significant higher in
combined sex. Since the incidences wer@<<§\ tmil li @y h1 thar@torlcal controls, and no dose-
dependency was observed this findin consed i ent er of malignant lymphoma was
slightly elevated in the high dose g§ C - ed (’c\ on his Qmour of the hemolymphoreticular
system is one of the most common@mours mlcco g ?‘e highest percentage of spontaneous

tumours in this species. Ther Sobserved tu r{ﬁm meident 1s considered incidental and not
treatment-related. In addition, thére wa%no m&@ase w&% dose& d the incidences of this tumour varied
with sex and fate (i.e. pre-tgg:al dea &@4 ibular lymph nodes lymphoid hyperplasia
was significantly increa lo d mid>dose @gles g’ combined sex, whereas the incidence was
significantly lower in high dose@male$@In ac@tlon 0 amedullary haematopoiesis was significantly
increased in these lymph n@% at ¢he mid*ose :)Q i combined sex. In spleen extramedullary
haematopoiesis was significantly 1@ased @ femades and combined sex at the low dose level. In the
absence of any dose-relation th flnd@s ag&@ell as several not statistically significant changes

considered incidental (see tables below)xQ @
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Table 5.5-46: Summary of non-neoplastic histopathological findings for dead and moribund animals

Dietary concentration of glyphosate (ppm)
Males Females Combined sex

Finding 0 100 | 1000 | 10000 0 100 | 1000 | 10000 0 100 1000 | 10000
Number examined 22 20 22 27 16 16 20 20 38 36 42 47
Stomach
Cystic glands (n) 8 8 9 16 1 4 5 6 9 12 14 22+
Kidney
Nephropathy (n) 9 7 10 12 5 1 1 3 14 8 11 15
Bone (fermur)
Increased haematopoises
(n) 1 1 8+ 5 0 1 2 3 1 2 10+ 8+
Epididymes
Cell debris in tubules (n) 0 1 4 0 -- -- -- -- -- -- -- --
Epididymes ‘ ‘ 4@ 60
Lymphocyte infiltration QS o @ %0 @
o) a ol s |-]ad @ Q- | -
Heart ~ N @ N
Degenerative changes (n) 11 14 13 16 4 62 «(@ N °@ § 17 17
Adrenals ) N \y 0%
sub-capsular cell % §29 @ Q &©
hyperplasia (n) 3 ] 8+ | 7 10 g 1! 13 15\ 15D 19 20 25
Mandibular LN T S N ((’@
extramedullary @ é\Q @Q @ N
haematopoiesis (n) 3 2 5 3 N 1ol 1 A1 @2 4 3 6 5

n = number of animals affected; LN = lymph noé@ N
+ significantly increased; -- not exannned/deteﬂ@ne @ @© @ @J)

Table 5.5-47: Summary of non- neoplastl @ d n @astl opath@glcal\ﬁ ings at termination

&& 1eta ncon Of@'phosate (ppm) '

\@;Q o Qlemal, Combined sex

Finding 0 1?@ 100%%10000 > 0 0&1%0 }@ 10000 0 100 1000 | 10000

\ZJ R S

étomach(N) 28 . % Zw% RS 4 @ 30 62 6_4 5_8 53
ystic glands (n) 9 O+ &) A 19 31 36

Kidney(N) %b 6 % 3 @9 L 1 30 62 64 58 53

Nephropathy (n) 4o 3 @y 6 5 | & 0 2 12 6 3 8

Bone (femur) (N) 28 @ - & 2% 34 @ 2 1 30 62 - - 53

Increased haematopoises R @’ %G d

n) 1 - 1@ | e Q| o 0 2

Epididymes (N) 28 149 - \@23 1O - - - - - - -

Lymphocyte infiltration

) o | o | - §> 1@ - - - - - - - -

Mandibular LN (N) 28 30 ) g’/ 34 33 28 30 62 64 58 53

extramedullary

haematopoiesis (n) 5 7 9 % 9 3 9 7 4 8 16 16+ 13

Heart (N) 28 2 - véb 23 34 - - 30 62 - - 53

Degenerative changes (n) 14 1 —V 17 2 - - 6 16 - -- 23+

Adrenals (N) 28 - - 23 34 - - 29 62 - - 53

sub-capsular cell

hyperplasia (n) 15 - -- 13 27 - -- 22 42 - -- 35

Hemolymphoreticular

system (N) 28 30 28 23 34 34 30 30 62 64 58 53

malignant lymphoma (n) 1 3 3 6 9 10 6 13 10 13 9 19

N = number examined; n = number of animals affected; LN = lymph node
+ significantly increased; -- not examined/determined
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Table 5.5-48: Incidences of lamlignant lymphoma and comparison with historical control

Dietary concentration of glyphosate (ppm)
Males Females

o 2 0 100 1000 | 10000 0 100 1000 10000
Dead & moribund
Number examined 75 77 22 20 22 27 16 16 20 20
Number affected 20 49 9 12 13 13 9 10 13 12
Percentage affected 267 | 63.6 | 41.0 [ 60.0+ | 59.0+ | 48.0 | 56.0 | 63.0 65.0 60.0
Mean % 26 61.8 -- — -- -- -- -- — -
Range % 0-44 | 0-100 | -- = -- -- - - - -
Terminal sacrifice
Number examined 175 175 28 3028 23 34 34 30 30 28
Number affected 26 50 1 3 3 + 9 10 6 “>° 13
Percentage affected 149 | 289 36 10.0 10.7 D 6.1+@¢26 5 [229.4 @@"20.0 Qb 43.3+
Mean % By s | = | = ~ ] = 2| -
Range % 824 2043 | — | - & | S | 9 s

P S ES | -
All fates AN @ D % 4 4©
Number examined 250 250 50 50 . J© 50 > 50 € SN QT S0 50
Number affected 46 99 10 1R 1| ! l% T 19 25
Percentage affected 184 | 396 | 200 | 3@ \ + | B 38.0 50.0+
Mean % 184 | 416 | ~ | S| o | IS o - -
Range % 630 |uss| - Jo- O - g7 P - -
+ significantly increased; — not examined(detewgiﬁrﬁad Q“@’ @) 6 @“
S 9o S &

@@ SRS
&@ONUSI
Based on mortality at the u f the%blston@ c ﬁ range, the NOAEL in mice after
i

chronic exposure to leph te mc @for { mon s conservatively set at 1000 ppm,

corresponding to 149. 7 m bw (@’ or @a!es, ¢ bw/day for females, and 150.5 mg/kg
bw/day for both sexes c s conQuded osate is not carcinogenic in mice.
@ @
L H °
Annex point Author(s) _ @ Yeaﬁ‘“\’ Sg\u\tfv title
ITA, 5.5.3/02 B@b yphosale technical: Dietary Carcinogenicity
NS @%ludy in the Mouse
Y 9
N
@ o ojcct No.: 2060-0011
N\ Date: 2009-04-22
GLP: yes
not published
Guideline: OECD 451 (1981), IMAFF guideline 2-1-15
(2005), US-EPA OPPTS 870.4200 (1996)
Deviations: None
Dates of experimental work: 2005-10-10 - 2007-11-19

Executive Summary

The carcinogenic potential of Glyphosate technical was assessed in an |18-month feeding study in male
and female CD-1 mice. Groups of 51 mice per sex received daily dietary doses of 0, 500, 1,500, and
5,000 ppm Glyphosate technical (equivalent to an average intake of 84.7, 266.8 and 945.6 mg/kg bw/day).
Observations covered clinical signs, body weight, food and water consumption, palpation of masses, organ
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weights, necropsy and histopathological examination. The latter involved examination of all sampled
organ tissues for all control and high dosage group animals killed at termination. In addition, differential
white blood cell counts were performed for animals that were killed or died in extremis and for selected
animals at twelve and eighteen month of treatment. The dose-levels were chosen based on available
toxicity data.

There were no treatment-related deaths or clinical signs in any of the dose-groups. In the carcinogenicity
study, survival after 78 weeks of treatment was 76, 80, 76 and 69% in males and 73, 75, 75 and 78% in
females in the control through high dosage groups, respectively.

There were no treatment-related effects on body weight gain or food and water consumption noted. No
significant treatment-related effects were noted on differential white blood cell counts in both sexes. There
were no treatment-related trends in the proportion of masses observed, number of mice affected or time to
appearance of palpable masses. Gross pathology, organ weight data and histopathological examination
revealed no treatment-related effects.

In conclusion, Glyphosate technical was not carcinogenic in th -1 mouse following contlnu@§ dietary
exposure of up to 945.6 mg/kg bw/day (average for both se for 1@yh @ he @fA) @o toxicity
was 810 mg/kg bw/day for male mice and 1081 mg/kg bw/day for f ale es@sage tested.

@ 0@ &
L MATERIAQI@%\ND@ETHS \Q Q%Q

A. MATERIALS @
1. Test material: Glyphogagg techIT&@I <
e Ny O
Identification: Glyphegate Q (@) @ ©)
Description: Wh@chys ¢ solf@ @§ @
Lot/Batch #: H016® > >
Purity: §93.7%

O\ o @
Stability of test compoun@ E)@ 20(@;%’3-25 0& &@}
2. Vehicle and/ o\@@) Q 6\' Q @
or positive control'&@ @iet Q ©© @
3. Test animals: Q@ @ ) ©<§
Specibs® M@fse > ©

Strain;
Source: UK
Age: %

Sex: Males

Weight at dosing:

d females
v22 —32 g, females: 18 —28 ¢

Acclimation period: At least ten days

Diet/Food: Ratand Mouse- 'Ground diet No. 1, |
) . (ibitum

Water: Tap water, ad libitum

Housing; g;i;i:sl.ly in groups of three per sex in polypropylene solid-floor
Environmental conditions: Temperature: 21 +2°C
Humidity: 55+ 15%
Air changes:  at least 15/hour

12 hours light/dark cycle
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B: STUDY DESIGN AND METHODS
In life dates: 2005-10-10 to 2007-11-19

Animal assignment and treatment:

In a carcinogenicity feeding study groups of 51 CD-1 mice per sex received daily dietary doses of 0, 500,
1500 and 5000 ppm (equivalent to mean achieved dose levels of 0, 84.7, 266.8 and 945.6 mg/kg bw/day)
Glyphosate technical in diet. Additional 12 mice per sex, designated for veterinary controls, were housed
and maintained alongside treated animals. Ten animals per sex from each group were set aside for an
interim kill (toxicity assessment), which was carried out on the survivors after 39 weeks of dosing. The
remaining 50 mice per sex and dose-level were dosed for a maximum of 79 weeks (carcinogenicity
assessment).

Test diets were prepared prior to start of treatment and then wegkty by mixing a known gmoun@f the test

substance with a small amount of basal diet and blending for@ mingis. T're-l@was@l added to
X R & RS O o,

larger amount of basal diet and blended for further 30 minuks:  °Q > Q> N

The stability and homogeneity of the test material in @t w@ete htied. o®.pl °§P each dietary

admixture were analysed for achieved concentration I@hly f@the f'six mﬁhths a&en every three

o8 Q
S A Lo
@ @ A

months thereafter.

Clinical observations
A check for clinical signs of toxicity, ill health ang@as ni@gle once daily on all mice
and recorded weekly. Observations for ity @ere -,@9 twice daily. Additional
unscheduled examinations were performedsag ani that @owed@heal
All surviving animals were palped week]3¥0r siz&gp s&l(@ and (é’:-\ araj@of new or existing masses.
Body weigh & o F
Iy weight =~ S o & R . .

Individual body weights were recorded onﬁy 1 GaN0r (o @tme and at weekly intervals until the end
of week 13 and every 4 weeks reaf@untﬂ {erminatf. B(@s weights were also determined before
sacrifice. Bodyweight data we% port%only&@ilw 77. &

S ® O ©Q ©
Food consumption and g@oun@takeQ (@) @
Food consumption was record @once @éekly@or e :§cage group from Week 1 to Week 13 and
subsequently over one week &very eekSNantil ination. Food consumption data were reported
only until Week 77. Food efficie&@ and pownd intake was calculated from the recorded food

consumption data. Q @ KQ
@\

Water consumption N) @@@
Water intake was observed daily, for%lch c@e group, by visual inspection of the water bottles for any
overt changes.

N

Haematology %

Blood smear samples were collected after 12 months and at termination from all animals, and from mice
that were killed in extremis. Differential white cell counts were performed on all control and high-dose
animals and on the animals killed in extremis.

¢

7

Sacrifice and pathology

All animals that died or were killed in extremis during the conduct of the study, and all animals sacrificed
at scheduled termination were subjected to a gross pathological examination. Any macroscopic findings
were recorded.

The following organ weights were determined from 10 mice per sex per group: adrenals, brain,
epididymides, heart, kidneys, liver, lungs, ovaries, spleen, and testes.

Tissue samples were taken from the following organs and preserved in buffered formalin: adrenals, aortic
(thoracic), bone & bone marrow (sternum and femur (incl. stifle joint)), brain (incl. cerebrum, cerebellum
pons), caecum, colon, duodenum, epididymides, eyes (with optic nerve), gross lesions incl. palpable
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masses, head (incl. pharynx, nasopharynx and paranasal sinuses), heart, Harderian and lacrimal glands,
ileum, jejunum, kidneys, larynx, liver and gall bladder, lungs (with bronchi), mammary gland, lymph
nodes (cervical and mesenteric), muscle (skeletal), oesophagus, ovaries, pancreas, pituitary, preputial
gland, prostrate, rectum, salivary glands, sciatic nerve, seminal vesicles, skin (hind limb), spinal cord
(cervical, mid-thoracic and lumbar), spleen, stomach, testes, thymus, thyroid/parathyroid, tongue, trachea,
urinary bladder, uterus and vagina.

A detailed histopathological examination was performed on all sampled tissues of the control and high-
dose animals, and on animals that died or were killed in extremis. In addition, tissues of the liver, lungs
and kidneys, as well as gross macroscopic lesions and palpable masses from low and intermediate dose
groups at termination were examined microscopically.

Statistics

All data were summarised in tabular form and analysed by computerised analysis using ProvantisTM
Tables and Statistics Module. For each variable the of varian corporatln Student’s t- test@ﬁ F-test.
For each variable the most suitable transformation of dat @vas f % dse 9@0331@00varlates
checked and the homogeneity of means assessed usin OV& A O s test. The
lowest treatment-related significant effects were determl usi e W for metric data or
the Shirley Test for non-parametric data. If no responsayl foun@ ut theNd ata shf&wed ngyrhomogeneity of
means, data were further analysed by a stepwise Dgpnet (fpamet@) or Stgel (n arametric) test to
determine significant differences from control. If é‘g\lredm%alr W @gests {e perf% d using Students t-

test (parametric) or the Mann-Whitney U test (nogpprara
The levels of probability chosen as significant wore p <zhh '..m p
Histopathology data were analysed using G@squ } (dlf@re @1 the incidence of lesions

occurring with an overall frequency of Rgr gre, \,» e K@kal 1S one-way nhon-parametric
analysis of variance (comparison of seve grad@.
The levels of probability chosen as sigp@fCant e p %&001%@0 01@< 0.05, and p < 0.1.

11@? Rgﬁ(ﬁ% %@@ @U@ON

A.  ANALYSIS OF DOSE, RMATL@S
Analyses for homogeneity @tab%@’mdl £&d th @e d r\‘Q‘ reparations were homogeneous and stable
for at least six weeks. es fo chlev con atl s}‘a emonstrated that the mean prepared dietary
admixture concentrations were wi@in + 3@ of ﬂ@nomi al>concentration for all but 1 sample (500 ppm —
level), which was + 10% of th .r@ dncentration. ©

The group mean achieved doses are&@lmar@ belog.

KQ
Table 5.5-49: Group mean achieved dose ﬁ%
Dietary N & Achleved dose level (mg/kg bw/day)*
Dose group | concentration % Mal@ Females Overall mean
(ppm) Mean Q} Range Mean Range
1 (control) 0 §
2 (low) 500 714 X 33104 97.9 55-155 84.7
3 (mid) 1500 234.2 101 — 365 299.5 176 — 466 266.8
4 (high) 5000 810 461 - 1143 1081.2 610 - 1728 945.6

* based on actual food intake and body weight data

The results show a higher test material intake for males when compared to males for each dose level.
Highest intakes were achieved within the first few treatment weeks, with subsequent decline thereafter.
The mean intake for each dose group is therefore 84.7, 266.8 and 945.6 mg/kg bw/day for 500, 1500, and
5000 ppm, respectively.
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B. MORTALITY

No treatment-related effects on the deaths occurred during the study, as well as no treatment-related
effects on the time of death. From three male mice that were killed in extremis, examination results
suggest that the morbidity of these animals was due to fighting between cage mates.

Table 5.5-50: Cumulated mortalities after 78-week dietary exposure to Glyphosate technical

Dose group (ppm)

Sex 0 500 1500 5000

Male 12 (6) 10 (8) 12 (6) 16 (6)

Female 14 (10) 13 (7) 13 (10) 11 (8)
(): number of animals killed in extremis
The percentage of survival in each of the dose groups are summarised below.

<
Table 5.5-51: Percentage survival at termination after 78-week digtary e ﬂsure t@Glyp Ate tecipical
Doséfgroup@m) \ N

Sex 0 500, @ X § Q5000

Male 76 80 @ NIEEN 69

Female 73 7ﬁ DTS5’ N 78

o, \C] N4 \
S Ry Q
& &S e
C. CLINICAL OBSERVATIONS N @Q KOS
There were no significant treatment-related @@cal s of (gR¥city @erve%@@
. S Q% O © . o

There were no trends in the proportion of pilpablé; asse@@)bserv@ duri the study period. A significant
proportion observed showed evidencoaor re@smn° ore ani reached the point of death or
termination. Based on the results ( abl&aY’5-52 1m0 tr@’lent P@ted effect on the development of

palpable masses is seen for either @x
high-dose females and mid- dos
palpable masses was comparabl

1ght \ ea

(.

number of masses per animal for
ugs cons%ﬁered a@e, incidegice. The median time to appearance of
se

g@bs of %her se‘ig

Table 5.5-52: Group sumn@%f pa@)le m@es (@@ @
Median time
Total number of umb ©I‘0ta mber of Mean number of (weeks) to
Dose . . nlmal@vvlth masses per
animals in group magses per group . appearance of
palp@ mass@ @ animal
@ @) masses
T o T T I T o 1 31 0 1 3 T3
0 51 51 28 |23 1D 45 38 0.88 0.75 42.00 | 45.75
500 51 51 32 & 28 N7 49 49 0.96 0.96 42.00 46.08
1500 51 51 39 2 60 38 1.20 0.75 42.43 44.83
5000 51 51 25 49 51 0.96 1.00 41.67 42.50

5

D. BODY WEIGHT
There were no treatment-related effects on male and female overall body weight gain during the conduct
of study.

E. FOOD CONSUMPTION AND COMPOUND INTAKE
There were no treatment-related effects on food consumption for either sex noted during the study.

F. WATER CONSUMPTION
There were no treatment-related effects on water consumption for either sex noted during the study.
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G. HAEMATOLOGY
There were no significance differences in the proportions of white blood cell counts for either sex at both
12 and 18 month.

H. NECROPSY

Gross pathology

There were no treatment-related macroscopic findings observed for any mice sacrificed at termination or
mice that died or were killed in extremis during the study period.

Organ weights
There were no treatment-related findings observed in organ weights or relative organ weights.

Histopathology
There were no treatment-related histopathological findings obs@d in ny dOS@gIOL}p of ellhe@‘i
® 9
IIL. CONCLUSTON °@§? @Q § §
NN <
Based on the study results the NOEL and NOAE mj@Qﬂe roni cp%xpos <%\to Glyphosate
technical for 18 month is 810 mg/kg bw/day for ggales, 108y mg/ waﬁ for females. It is
concluded that Glyphosate technical is not carc@em‘c% nﬁc&

Annex point Author(s) Yeatd

1A, 5.5.3/03 s 897
@

1 ta LifeScience
94-0151

@
o B &
NS v Q
N @ < P
%§@ @»@ %\g not
Guideline: RS @@ é}’ Japd MAFF Guidelines 59 NohSan No.4200,
N\ 5
Q °{7J .S. EPA FIFRA Guidelines Subdivision F, 1984
§ @ OECD 451 (1981).
Deviations: ) § None
Dates of experimental work: % 1995-02-21 to 1996-09-06
<

Executive Summary %

In order to evaluate the oncogenic potential of HR-001 in mice, the test substance was administered to
SPF ICR mice —Crj:CD-1) by incorporating it into a basal diet at a concentration of 0, 1600, 8000 or
40000 ppm for a period of 18 months (78 weeks). During the treatment period, all animals were observed
for clinical signs and measured body weights as well as food consumption. At week 21, urinalysis was
carried out on 20 males from all groups. Differential leukocytes counts were determined on the blood
smears from 10 males and 10 females of all groups at week 52 and after 78 weeks of treatment, organ
weight analysis was conducted on 10 males and 10 females which were served to the determination of
differential leukocytes counts. All animals of both sexes were subjected to necropsy and histopathological
examinations.

» 40,000 ppm groups In clinical observations, the incidence of pale-coloured skin was increased in
males. In addition, loose stool was observed in all cages beginning at week 21 in males and at
week 20 in females. Retarded growth was persistently observed during treatment period showing
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statistically significant differences in weight from week 16 to 36 in males and from week 6 to end
of treatment in females. These changes were associated with depressed food consumption and
food efficiency. At necropsy, the increased incidences of distention of caecum were noted in
males and females at terminal kill and in all animals examined, which were consistent to increase
in absolute and relative weights of the caccum. However, no abnormalities were recorded in the
caecum histopathologically. In males a significant increase was noted for the overall incidence of
anal prolapsed which was correspondent to erosion/ulcer of the anus in histopathology.

» 8,000 ppm group: Retarded growth was observed in females with statistically significant decreases
in weight at week 6 and weeks 9-24. No treatment related changes were seen in males.

» 1,600 ppm: There were no treatment related changes in either sex in any parameters.

Histopathological examinations failed to show increases of an;@pes of neopl@tic lesions in abfeatment
<o

groups of both sexes. &Q @° ) @ . @
O N S S
Based on the results, the No-Observable Adverse Effect @el ( L)33as seegB,000pPm (equivalent

ot 838.1 mg/kg/da y) for males and 1,600 ppm (e@alent@ 153@5;/1( /ﬁhy) fo ales.

L MATER ANB METHODS
9

A. MATERIALS
. RCAN
1. Test material: Glyph&s?te teclfiical
Identification: HR- )
e °\
Description: S@l cry@ % Ko
LouBatch #: (J041260 @59@
PuritgO 97. 046

7
NneniBd i
en 5 ed

Stability of test compgwa(: 1
2. Vehicle and/ Q\ Q ©© @
or positive contro:& @ Diet @ o @
3. Test animals: &?\@9 @@@ N ©©
Species: use S
. Q
Strain: QS PE: o8 %8D-1)

Source:

- _
Age: 5 week N

Sex: Mal@@éd females
Weight at dosing: Ma: 15-25 ¢, females: 14 -23 ¢

Acclimation period: 9 days in males; 7 days in females

Diet/Food:  Certified diet [ G . /v

Water: Filtered and sterilized water, ad libitum

Housing: In groups of four per sex in aluminium cages with wiremesh
floors

Environmental conditions: Temperature: 24 +2°C
Humidity: 55+ 15%
Air changes:  15/hour
12 hours light/dark cycle
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B: STUDY DESIGN AND METHODS
In life dates: 1995-02-21 to 1996-09-06

Animal assignment and treatment:

Groups of 50 males and 50 females Specific —Pathogen-Free (SPF) ICR (Crj : CD-1) mice received the
test material by incorporating it into the basal diet at a level of 0, 1 600, 8 000 or 40 000 ppm for a period
of 18 months.

Clinical observations
All animals were conducted a cage-side observation daily for clinical signs and their deaths during the
study. In addition, a detailed examination including palpation of the body was performed at least once a
week. Moribund animals showing marked delibility were euthanized by exsanguinations under deep ether
anesthesia and necropsied when an unfavourable prognosis w edlcted Dea d animals were en from
the cage as soon as possible after discovery o minimize the | ®0f tls °s by hib an @cropsmd

Mortality was expressed as ratios of cumulative number 8& n1m ea ﬁi e@a extremis to
effective number of animal group.

0
Body weight @ @ ©© Q @
Individual body weights were recorded weekly fr RDweek Ao 13 evegy ¥ w om week 16 to 76.
Body weights were also measured at week 78, at@ end & treaggent, al@used ‘Técalculatlon of relative
organ weights. Group mean body weights were cul ate mea men@@

©
Food consumption and compound 1ntake§9 Q @ %
Food consumption by each cage was re ed fd&n erl@ of 3 &M co utive days weekly during the
first 13 weeks and every 4 weeks f wegks 6. ]g%@’ effi@hcy and compound intake was
NS

7
(@)
Z;ﬁ

¢
calculated from the recorded food co; m% ata(z}}’

@ & ?@ o@ o, @?
Haematology @) <
Blood smear samples were ¢ ‘%} ed a eek d at mlnaﬁ@@% (18 month) from all surviving animals,
and from mice that were ki 1n g f'- ®1ffer | v@ cell counts were performed on all blood

smear samples.
@ @ &
. Q RN O
Sacrifice and pathology RN 3

All animals that died or were kl@ n e@mls Qurlng the conduct of the study, were necropsied
immediately.

All surviving mice were sacrificed at@‘%du termination. A gross pathological examination was
performed on all mice. Any macrosco%}@lndu@ were recorded.

The following organ weights were de rminedfrom 10 mice per sex per group: brain, adrenals, kidneys,
spleen, liver and gall bladder, ovaries, and tegtes.

Tissue samples were taken from each@e from the following organs and preserved in 10% buftered
neutral formalin: brain, spinal cord, sciabic nerve, pituitary, thymus, thyroids with parathyroids, adrenals,
spleen, bone with marrow, tibio-femoral joint, lymph nodes, heart, aorta, salivary glands, esophagus,
stomach, liver with gallblader , pancreas, duodenum, jejunum, ileum, cecum, colon, rectum, head,
pharynx, larynx, trachea, lung, kidneys, urinary bladder, testes, prostate, seminal vesicles, epididymides,
coagulating glands, ovaries, uterus, vagina, harderian glands, eyes, skeletal muscle, skin, mammary gland,
all gross lesions.

A detailed histopathological examination was performed on all sampled tissues of the control and high-
dose animals, and on animals that died or were killed in extremis. In addition, tissues of gross lesions and
masses from all mice were examined microscopically. The following tissues were examined: brain, spinal
cord, sciatic nerve, pituitary, thymus, thyroids with parathyroids, adrenals, spleen, bone with marrow,
tibio-femoral joint, lymph nodes, heart, aorta, salivary glands, esophagus, stomach, liver with gallblader ,
pancreas, duodenum, jejunum, ileum, cecum, colon, rectum, trachea, lung, kidneys, urinary bladder, testes,
prostate, seminal vesicles, epididymides, coagulating glands, ovaries, uterus, vagina, harderian glands,
eyes, skeletal muscle, skin, mammary gland, all gross lesions

>

@
@
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Statistics

Body weight, food consumption and organ weights were evaluated by Bartlett’s test for homogeneity of
intra group variances. When group variances were homogenous, a parametric analysis of variance of a one
way layout type was conducted to determine if any statistical differences exist among groups. When the
analysis of variance was significant, Dunnett’s or Schetfe’s multiple comparison test was applied. When
the group variance were heterogeneous, the data were evaluated by Kruskal-Wallis non-parametric
analysis of variance. When significant Dunnett type mean rank test or Scheffe’s type mean rank test was
applied.

Mortality was assessed by a life table analysis.

Urinalysis were analyzed by Mann-Whitney’s U test to compare data between the treatment groups and
the controls.

Mann-Whitney’s U test was used to analyze difference of the differential leukocyte counts between the
high dose groups and the controls. For comparison of the datg¥rom all gro Dunnett’s an@&?cheffe S
multiple comparison test was applied. The data from males&@ ed 1@%&e@un@he tlge\\?@nent were
examined by Mann-Whitney’s U test.

Fisher’s exact probability test was used to analyze the dat@f cl@ 31g @nd @en% gross lesions
at necropsy and histopathological lesions. % 0

SR Q%
IL RESUL@AN@%C@ION@& -9

S
A.  ANALYSIS OF DOSE FORMULATEONS &° o O O
Stability analyses indicated that the dose pegparagsHs we@stabl@or up@y 30 days with a loss 8.37%
Homogeneity of the test substance in djghvwas a@alysed@n the ple @ken from the top, middle, and
bottom portion of the mixer. The cocffiCient @vaﬂat’ for e tes&et was within 5.2% or less. The
results indicated that homogeneity o test SybstangeNin dl@as sa@actory in each test diet.

In order to verify concentration of@he test Substa AR 1N ¢ etsydvery batch of test diet was analysed
during the treatment period. M one atlon%f the tﬁst substaiice in test diet at a nominal level of 1
600, 8 000 or 40 000 ppm wa 61+ +39 or 3 83+1 655.0 (mean + standard deviation)
ppm, respectively. The valuek ereﬁhn 9&@% 0 targe J oncentrations and satisfied the acceptable
limit of concentration for stsubst @
@ 9

B. MORTALITY

m llty @tween the treated groups and the respective control

No significant differences were nog
of either sex. Cumulative mortalit eack@oup %@uher sex 1s shown in the following table:

Table 5.5-53: Final mortality at terminag@ of tr@g@nent (%)

Dose group (ppm) 7 Mak Female
0 24159 (48) 18/50 (36)
1 600 <6/50 (32) 14/50 (28)
8 000 23/50 (46) 10/50 (20)
40 000 21/50 (42) 15/50 (30)

C. CLINICAL OBSERVATIONS
Statistically significant changes in clinical signs observed in the treated groups of either sex are shown in
the following table:
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Table 5.5-54: Statistically significant changes in clinical signs:

Male | Female
Dose group (ppm
0 1600 [ 8 000 | 40 000 0 1600 [ 8 000 |40 000
Number of animals examined 50 50 50 50 50 50 50 50
Perinasal region : tactile hair 0 3 3 6% 5 13* 9 8
loss
Anus : mass(es) 0 0 0 g** 0 0 0 0
Integument :
wound 22 16 20 6 3 0 0 0
Erosion/Ulcer 9 5 12 8 16 4% %% ¥k
Swelling 16 6* 13 9 6 2 0 1
Mass(es) 15 13 13 10 13 11 9 A
Pale-colored skin 2 3 6 L@ 4 G e H Op
Hair loss 11 12 21% [ &2 [«©D2 [O23 xF18.3 14
Wetted fur 11 9 7 & 4 g 1. & 1ol KO
#: p<0.05 ; #*, p<0.01 (Fisher’s exact probability test). S
& @ &S
In the 40 000 ppm group, males showed 1ncreased @1den of addle hz&goss @-colored skin, and
mass(es) of anus and decreases of wound and w fur of this grop d ecreased incidences
were observed in ulcer/erosion and mass(es) of I@! addﬁg to thede signs, loose stool was
observed in the cages of both sexes beginning al’ wee, in @ es a ales, the group housing
failed to identify which animal excreted the f@%e st
In the 8 000 ppm group, males show sed mQQieHC@@l hatss of the skin and females
represented decreases in ulcer/erosion a well
In the 1 600 ppm group, males sho ase n\welkgg of kln and females represented an
increase in tactile hair loss as well a e in u /ero N of the
None of the observed effects se to ose ted Q@ateb\@athe dose tested, females were more

sensitive to erosion/ulcer of the gum@ than@ua es. &)

N
@

D. BODY WEIGHT @\ @ @Q

In the 40 000 ppm grou&nales d fer@]es sho@ed T ed growth during the treatment manifesting

significantly lowered weights @week@ 6 tw\? in i@les and at weeks 6 and thereafter in females

compared to the respective co%’ol e enghof tre tg%nt mean average weights were 93% and 86% of

the respective control in males an&ales pectigely.

In the 8 000 ppm group, females gnlfl&ntly decreased weights at week 6 and weeks 9 to 24

compared to the control and the final ®ean g¥@rage weight was 92% of the control at the end of the

treatment, while growth rate in males s co able to the control.

In the 1 600 ppm group, males and fem&s showed similar growth curves to the controls during the

treatment period.

Effects on the body weight were more %portant in females than in males. These effects were durable in

the 40 000 ppm female group whereas they were stopped at week 36 in the male group of the same

treatment dose. Sporadic effects were observed in the 8000 ppm female group. No significant effects were

seen in the 1600 ppm male and female groups.

E. FOOD CONSUMPTION AND COMPOUND INTAKE

In the 40 000 ppm group, males showed significant depressions in food consumption at weeks 1 and 68,
revealing an overall group mean food consumption at 94% of the control during the treatment period.
Females in this group also showed significantly decreased food consumption at weeks 1, 4, 8, 12, 20, 28,
40, 48 and 68, revealing an overall group mean food consumption at 93% of the control during the
treatment period.

In the 8 000 ppm group, females showed significantly lowered food consumption at weeks 28, 40, and 68
compared to the control manifesting an overall group mean food consumption at 96% of the control.
Whereas, food consumption in males was comparable to the control during the treatment period.
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No statistically significant effects was observed in the 1600 ppm group either in males or females.

The food consumption depressions were more important in female than in males. They were not time-
related

Overall average chemical intake in each treated group of either sex was calculated from food consumption
and nominal concentration as shown in the following table:

Table 5.5-55: Calculated test substance intake in mg/kg bw/day:

Dose level (mg/kg bw/day)
Dose level (ppm) Male Female
1600 165.0 153.2
8 000 838.1 786.8
40 000 4348 4116

@

F. HAEMATOLOGY o
Statistically significant changes in differential leucocyte coq{@’obg&@d in @trez%&%rou ’&elther sex

are shown in the following table. @ .
PP e
Table 5.5-56: Statistically significant changes in haemat&&gy pap\&eter 'S 0 4(©
Parameter Sex Fate 0&/ rou pm)@
animaly® Tﬁoo 8 240000
Lymphocytes Males @:@ Q\ND q@w A TI72
Females | ,etk PP L [& @“ T<163
Neutrophil (segmented) Males |o ke 7] AP N A2 81
Numbers in the above table show values in the treaf rou n thgscorres ng valgn the control group is 100.
a: ke, killed in extremis; tk, terminal kill @éﬁ . é@Ke o\% p@.@ ¢ @ sroup
@

b: ND, not determined %, Ko
¢: Dunnett’s or Scheffe’s multiple companso@est && g@, @ Q
4T: Mann-Whitney’s U test @ o, @

@ @& D
In the 40000 ppm group, @(ill in ex{@us de&gng thégr’eatment period showed an increase of
Iymphocytes in dlfferentlalggocy @sunts 4 a ase eutrophil (segmented form). In females of
this group, differential co& f lym; ocyte@/as SI@Rific increased at week 78.

'

%

There were no significant diff@ces @%ﬂferéﬁ%)al lcyte counts at other intervals of examination in
the 40000 ppm group of both sexe @ales ki in &ytremis in the 8000 ppm group, and females at week
78 mn the 8000 and 1600 ppm gr p ﬂ$ q@he controls. No significant treatment-related effects
were conceived in morphology of the le tes@

G. NECROPSY % §>

Gross pathology

Statistically significant changes in inc%@e of macroscopic lesions observed in the treated groups of
either sex are shown in the following tabfe.

Table 5.5-57: Statistically significant changes in macroscopic lesions:

Sex Male Female

Dose group (ppm) 0 |1600]8000]|40000] 0 |1600]8000 | 40000
78tk (N=) (26) | 34 | 27) | 29) | 32) | (36) | (40) | (35)
External appearance: Loss of tactile hair | 0 0 1 5% 4 8 8 O*
Soiled fur on external genital region 9 7 2% 6 0 0 0 0
Spleen: Swelling 5 1* 4 2 7 2 3 3
Lung: Mass(es) 4 12 | 11* 9 8 6 18 8
Cecum: Distention 0 0 0 [11** | O 0 0 | 16%*
Kidney: Cyst(s) 4 4 2 0* 2 0 4 1
Uterus: Cyst(s) - - - - 6 2 2 0*
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Sex Male Female

Dose group (ppm) 0 1600]8000[40000] 0 [1600]|8000]|40000
Skin: Loss of hair 1 4 T* 6 8 11 16 5
Ke/fd (N=) 24) | (16) | 23) | 21) [ (A8) | (A4) | (10) | (A5)
Lymph nodes (mesenteric): Swelling 0 2 0 5* 1 2 1 4
Lymph nodes (others): Swelling 5 2 4 9 0 3 4% 4%
Kidney: Coarse surface 4 2 1 1 6 3 0* 4
Skin: Loss of hair 5 4 7 4 11 5 2% 4
Wound 6 2 3 0* 0 0 0 0
Ulcer/Erosion 6 3 4 6 5 3 0 0
All (N=) (50) | 50) | GO) | (50) | BO) [ (5O | 50y | (50)
External appearance: Loss of tactile hair | 0 0 1| 5 11 9 3
Lymph nodes (cervical): Swelling 5 3 6. ©9 2 ¥ | BH| @
Lymph nodes (mesenteric): Swelling 0 2 N 3 2 Jéi’ S
Spleen: Swelling 16 |4 ]| Q | &P RN 85.Ds* INT0
Lung: Mass(es) 9 14 {87 @5 |9 | _§>] 208 11
Cecum: Distention 0 | @ 0 14 @0 (L0 | A |18+
Anus: Anal prolapse 0 [ Q| | 55| 070 L O 0
Kidney: Pale in color 6 @2 || & | o a1+ | 4
Coarse surface 6 2 @2 a1 WY ,n? O** 5
Testis: Atrophy | ] 500 P- byt - -
Uterus: Cyst(s) A- Q | O .O 6D 2 2 O*
Eye: Opacity A 1P kB [ | & 1 | 0o | o
Auricle: Partial amputation S| @l 2.1 & 0 [N 2 0 1
Skin: Loss of hair N o | ] 1420 10 19 [ 16 | 18 | 9%
Wound > 9 xS | 2 4yl 0 | O 0 0
Ulcer/Erosion O Y 714 4 k0 |G 8 | 3 | 1% | o
Swelling @ o A g3 @1 [ 3 [ o] o] o
Tk: Terminal kill >

Ke/fd: Killed in extremis or fo %ad @ ©© @

All: All animals examined @ @ @) @
(N=): Number of animals examined g@ @ X ©©

*, p<0.05 (Fisher’s exact probability test); >"*é@bl é}; g

In the 40000 ppm group, males an fer@%» shov%%%) significant increases in icidence of distention of the
cecum at terminal kill after 78 weeks ylreat @ Significant increases in incidence of the lesion were
also noted in all animals examined rec@ding 2% (14/50) in males and 36% (18/50) in females. Distended
cecum was filled with loose stool-like magggials. In addition, males showed an increase in loss of tactile
hair and a decrease of cyct(s) in the kidne@ri thosenecropsied at terminal kill, and an increase of swelling
in the lymph nodes (mesenteric) and a%crease of wound in the skin in those killed in extremis or foud
dead during the treatment period when compared to the controls. Among these, significant differences in
incidence were also noted in all animals examined for increases in loss of tactile hair and swelling of the
Iymph nodes (mesenteric) and a decrease in wound in the skin. Moreover, significant differences in
incidence were also noted in all animals examined for an increase in anal prolapse of the anus and
decreases in atrophy of the testis, partial amputation of the auricle, and swelling of the skin. Females
showed decreases in loss of tactile hair and cyst(s) of the uterus in those necropsied at terminal kill, and an
increase in swelling of the lymph nodes (others) and a decrease in ulcer/erosion of the skin in those killed
in extremis or found dead during the treatment period. Among these, significant differences in incidence
were noted in all animals examined for decreases in cyst(s) of the uterus and ulcer/erosion of the skin.
Moreover, significant differences in incidence were also noted in all animals examined for decreases in
opacity of the eye and loss of hair of the skin.
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In the 8000 ppm group, males showed increases in mass(es) of the lung and loss of hair of skin and a
decrease in soiled fur on external genital region in those necropsied at terminal kill when compared to the
control. An increased incidence was also noted in all animals examined for loss of hair of the skin.
Females killed in extremis or found dead during the treatment period in this group showed an increase in
swelling of the lymph nodes (others) and decreases in coarse surface of the kidney and loss of hair of the
skin. Moreover, significant differences in incidence were noted in all animals for an increase in mass(es)
of the lung and decreases in swelling of the lymph nodes (cervical) and spleen, pale in color and coarse
surface of the kidney, opacity of the eye, and ulcer/erosion of the skin.

In the 1600 ppm group, males showed decreased incidences in swelling of the spleen in those necropsied
at terminal kill and in all animals examined and in swelling of the skin in all animals examined, while
temales disclosed a decreased incidence in swelling of the spleen in all animals examined.
Organ weights ¢
In the 40000 ppm group, males and temales showed signifi Incragyts i@olu Grd e ¢ weights
of the cecum. The percentages of the values to those of tfig espé@t\/e canirol wees 1 i males and
187% in females for absolute weight, respectively, and 1@% 12% rela@ w , Tespectively.
In females, relative weight of the kidney was also 1ncre&@d S § cant@% a lev of 1&@ ) of the control.
Histopathology y\;&\ % %\9 &\ Q
Neoplastic lesions @ \
The table below shows neoplastic lesions in th&treat@rou@% alt@sex wph statistically significant
differences in incidence from those of the co@ls @7 @@@

S & 6 o
Table 5.5-58: Statistically significant chan n hls@%thol@y flndl@s n@

Sex @ S M@l’ K% Female
Dose group (ppm) N 87|16 00004@0 1600 | 8000 | 40000
/8tk (N=) O [0) (@ (28 (32) | (30) | (40) | (35)

~

Hematopoietic & Lymphatic sy@% @f @
General: Malignant lymphomgN % ‘% 1 N* 4 8 8 O*

@
L5 0t ¢
Tk: Terminal kill \
(N=): Number of animals exa@@ @ ©© @
*, p<0.05 (Fisher’s exact probabilily test)@)
&
As to neoplatic lesions, the 1n01den0@%? ma ant %homa was significantly decreased in females of
the 1600 ppm group necropsied at@ nal co ed to the control. Neither increases in incidence nor
co

nearly occurrences compared to th were ted for neoplatic lesions in the treated groups of both
sexes.

Non-neoplatic lesions
Statistically significant changes in incid of non-neoplastic lesions observed in the treated groups of
either sex are shown in the following ta

Statistically significant changes in incidence of non-neoplastic lesions:

Table 5.5-59: Statistically significant changes in non-neoplastic lesions:

Sex Male Female

Dose group (ppm) 0 11600]8000]40000] 0 |1600]8000]40000
78tk (N=) (26) | (34) | (27) ] (29) | (32) | (36) | (40) | (35)
Spleen: Inprgased extramedullary 5 ) 4 3 6 5 1% 4
hematopoiesis

Liver: Micro-granuloma 1 5 5 4 15 |16 | 14 T*
Kidney: Cortical cyct(s) 9 6 9 0* 2 1 5 0
Tibio-femoral joint: Proliferation of 14117 | 11 15 18 | 14 | 11* 15

cartilageous tissue




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

May 2012 Page 524 of 1027
Sex Male Female

Dose group (ppm) 0 [1600]8000]|40000] 0 |1600[8000|40000
78tk (N=) (26) | (34) | (27) | (29) [(32) | (36) | (40) | (35)
Ke/fd (N=) 24) | (16) | (23) | 21) | (18) | (14) | (10) | (15)
Bone marrow (femur): Increased 6 3 7 6 7 1% 1 2
hematopoiesis

Lymph nqdes (cervical): Plasma cell 6 | 5 4 5 3 0 0
hyperplasia

Spleen: Amyloid deposition 2 3 2 0 8 3 O* 1*
Small intestine: Amyloid deposition 1 1 1 0 5 * 0 2
Liver: Amyloid deposition 3 3 2 0 10 | 3 [ OF*% | 1%*
Thyroid: Amyloid deposition 2 2 2 0 8 1% | 0% 2
Parathyroid: Amyloid deposition 1 1 a1 0 7 1 0 s 2
Skin: Wound 9 | 5 | 4, | | S5ef 1* @23
All (N=) 30 | ORT0EB0 [T | 07| ol 50)
Bone marrow (femur): Increased D ©® SOy« §? "
hematopoiesis ’ @;b /lﬁ 1(& 0 Q@ ) 2
Bone marrow (sternum): Increased S N ) i N d " "
hematopoiesis %\@ 3 §‘>§) q @0 \Q’ Q 2 2
Bone marrow (Vertebra): Increased D @ Q> ;\ 19

.. 4 N * *
hematopoiesis &, @ EQQ\@ 0 3 2 2
B . & NG @

Lymph nqdes (cervical): Plasma cell o\@ 6 57 ) § ] @ :.) 3 1% 0
hyperplasia A ~0 N N

Lymph nodes (mesenteric): Myeloid cell <& A\ $¢ Q

aggregation ’f(\@ ,@% °@ %@’ 2$ 4 ! ! !

: Q o S

Spleen: Inprgased extramedullary S & 20@?}, 7% 4 @1 131 10| 5+ 9
hematopoiesis &1 .4 N

Amyloid deposition SO K IR T 4V 0 [10 [ 3% [oex ] 1#x
Lung: Alveolar epithelial cell j&\ﬁ;erpla&% D0 |+ | ] 1 3 4 5 5
Small intestine: Amyloid dépfitiopr” O] 2 R 1 R4 0 8 | O%* [ O** 3
Liver: Micro-granuloma Y N ] 6} S 5 16 | 16 | 14 T*
Amyloid deposition 9 O &5 4 [ ox | 12 | 3% [oFx | 1xx
Kidney: Cortical cyct(s) BN » 10 Je | 13 [ 2% | 5 1 5 | o
Glomerular amyloidosis @ Sl 1Y 1 2 0 7 2 | O 2
Uterus: Amyloid deposition Q O |« - - - 6 0% | O* 1
Thyroid: Amyloid deposition RN g3 [ 2| 4 0 | 11 [ axx | oxx | 2%
Parathyroid”: Amyloid deposition ¢y @ 2 1 4 0 10 | 1% | O | 2%
Eye: Cataract M 41515 5 5 12 o] 2
Skin: Skin subacutaneous abscess ~) 3 1 2 5 5 1 O* 1
Tk: Terminal kill %

Ke/fd: Killed in extremis or found dead

All: All animals examined

(N=): Number of animals examined

* p<0.05; ** p<0.01 (Fisher’s exact probability test)

¢: The number animals examined in the control, 1600, 8000 or 40000 ppm groups were 46, 48, 48 or 46 in males and 48, 48, 50 or
49 in females, repscetively.

In the 40000 ppm group, males showed significant decreases in incidence of amyloid deposition in the
liver in all animals examined and cyst(s) in the kidney in those necropsied at terminal kill and in all
animals examined, when compared to the control. In these males, erosion/ulcer in the anus was observed
in a total of 8 animals including 6 cases killed in extremis or found dead during the treatment period and 2
cases necropsied at terminal kill. There was even a large abscess in one case. Among these, regressive
hyperplasia of mucous eithelium of the large intestine was seen in 2 cases with severe lesions in the anus.
However, as the histopathological examinations were carried out only on the anus which were observed
macroscopic lesions, the incidence of erosion/ulcer in the anus was not assessed by a statistical method. In
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females of this group, statistical significant decreases in incidence were noted in all animals examined as
tfollows; increase hematopoiesis in bone marrow (femur, sternum and vertebra), plasma cell hyperplasia in
the lymph nodes (cervical), cyst(s) in the kidney, micro-granuloma in the liver, and amyloid deposition in
the spleen, liver, thyroid, and parathyroid. Among these, significant decreases in incidence were also
noted for micro-granuloma in the liver in those necropsied at terminal kill and plasma cell hyperplasia in
the lymph nodes (cervical) and amyloid deposition in the spleen and liver in those killed in extremis or
tound dead during the treatment period.

In the 8000 ppm group, although males did not show any non-neoplastic lesions with statistically
significant differences in incidence from the control, females disclosed significant decreases in incidence
of proliferation of cartilageous tissue in the tibio-femoral joint in those necropsied at terminal kill, wound
in the skin in those killed in extremis or found dead during the treatment period, and subcutaneous abscess
in the skin in all animals examined. In addition, significant decreases in incidence, when compared to the
control, were observed in all animals examined as followsghcrease hemg opoiesm n bo@ Marrow
(femur, sternum and vertebra), plasma cell hyperplasia in €Be lyn@l nocer f), @medullary
hematopoiesis in the spleen, amyloid deposition in the sp n’@ 1n e, hv@ kld® (glomerular

amyloidosis), uterus, thyroid, and parathyroid, and cata@t in eye.mon incidences of

extramedullary hematopoiesis in the spleen in those negfdpsiedaat ter 1 kill d a id deposition in

the spleen, liver, thyroid, and parathyroid in those kgled in emiCyr fo@ deadduring the treatment
eriod were also decreased significantly. N A

" S o & g 8

In the 1600 ppm group, males in all animals{g?ami %sho "SZ.) a @flcmﬁ’@mcrease in incidence of
alveolar epithelial cell hyperplasia in the luug@nd casegyp incidénce o %@yelmd cell aggregation in
the lymph nodes (mesentery) and extramedal]ary topo@ls n @ sple@ n females of this group, the
incidences in all animals examined w decr@ d sigpific wQeased hematopoiesis in bone
marrow (femur) and amyloid deposgion 1 e sp?%h % int®pine, liver, uterus, thyroid, and
parathyroid. Among these, signific g% (~i denc re al‘@noted for increased hematopoiesis
in bone marrow (femur) and am; 1d dep 110K ( the, @all 1@8&% and thyroid in those killed in

extremis or found dead during % perlo 0& @

1 ON@JSI&@
/\@ Q"
Based on the results, no oncogéic p tlal i oﬁed in glyphosate after treated to mice at a

dietary level of as high as 40 PP r a_périod o months (78 weeks).
No observable effect level and sur&@xm 1 in tl@ present study were established as follows.

No-observable @ Based on
effect level ,,,Q @
Males 8 000 ppm -7 Inchsdised incidences of tactile hair loss, pale-colored skin
(838.1 mg/kg/day) mass(es) of anus at 40 000 ppm

- ecrease in food efficiency at 40 000 ppm

- “Decrease in urinary pH at 8000 and 40000 ppm

- Increase of lymphocytes and decrease in neutrophil
(segmented form) at 40 000 ppm

- Increase in mass(es) of the lung and loss of hair of skin at
1600 ppm but not observed at 40 000 ppm.

- Increase in distension and absolute and relative weight of
the cecum at 40 000 ppm

- Increase in incidence of alveolar epithelial cell hyperplasia
in the lung at 1600 ppm but not observed at higher doses.

Females 1 600 ppm Increase in tactile hair loss at 1600 ppm but not observed in

(153.2 mg/kg/day) higher dose groups

- Decrease in food efficiency at 8000 ppm

- Increase in swelling of the lymph nodes and in mass(es) of
the lung
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ITA 5.5.4 Mechanism of action and supporting data

Considered not necessary. Glyphosate showed no carcinogenic potential in the longterm toxicity studies.

IIA 5.6  Reproductive toxicity

The potential of glyphosate to cause toxic effects on reproduction (reproductive performance, fertility,
development) was examined in several multi-generation studies in rats. In the previous 2001 EU
glyphosate evaluation no specific reproductive toxicity potential was shown for the active substance.
Weak effects on the offspring consisting of a reduced pup weight were seen only at high dose levels and
was associated with signs of paternal toxicity. Treatment-related effects in parent animals were similar to
those seen in sub-chronic and chronic toxicity studies and occurred at comparable dose levels. Since the
last review three new studies have been performed. The mst@of all studies are summaris%in Table

5.6-1 and described below. &© o @@ &@:@O ] @
Developmental toxicity studies were performed in rats a@rabblt@ N % RN
oe{lses
4O%1

Glyphosate does not cause teratogenicity. Adverse effeq@ on H@umb&bof via@ { and the foetal
weight were noted in rats and rabbits at higher do evel@ S0 c@ng fernal icity. A reduced
ossification and a higher incidence of skeletal r vigeceral q&)mli&Nt the@dﬂsages were also
indicative of foetotoxicity. Overall, there is an J3stonsigight pa@mn :‘ I commonly occurring
cardiac defects at maternally toxic doses wgthout Kcle y\@.’- e lowest NOAEL for
developmental effects was 300 mg/kg bw/dgyein rats g

N
bw/day in rabbits ([l 1996: 1A 5.6.1403). @ © D S
An endocrine disruption potential of glyplQsate cgide exgcluded d 0 relevant endpoints evaluated
in the reproductive and developmental city ies.Fhis con@isio

n i&onfirmed by the absence of any
treatment-related findings in reprod e tis&@s andkgrean 9’%slated@ﬁhe endocrine system in repeated
dose toxicity studies conducted wit phégate (sep A 5.3nd IASS).

In addition, dominant lethal ass%@erfm;@@d in r&nd @f (_se@p/-\ 5.4, Table 5.4-21) were negative.

@ & O

A 5.6.1 Two generatiémn r%@%uct@ toxi@ in @e rat
In the 2001 EU giyph(&@ evaluMion a@umb@@ﬁ" @gﬂneralion studies were reviewed. It was
concluded that glyphosate acicégénol ip@cate @pecif" zard for reproduction. It concluded that weak
effects on the offspring as e nce redited pu@@eighl were confined to high dose levels where
compound related effects were obgé@ed inelhe pagent animals. Since the last review three additional
studies have been conducted. Stud@)stimr s are failable for these new studies below.
In the first additional study by 997) parental toxicity was evident at doses of 30000 ppm and
consisted of reduced body weight, soffNtool distension of the caecum (see Table 5.6-1) which was
consistent with findings in the sub-chfonic chronic rats studies conducted at this laboratory. In this
study, effects in offspring consisted mainl reduced body weight and distension of the caecum at 30000
ppm only.
In the [ (2000) study the only efff% of treatment was a reduction in the bodyweight of the FIA pups
in the 10000 ppm group (1063/1634 mg/kg bw/day in males and females respectively) with a subsequent
reduction in bodyweight of the selected F1 parent males for the duration of the mating period. The fertility
and reproductive performance of each generation of parental animals and the clinical condition and
survival of their offspring were not adversely affected by treatment.
In the most modern study by | ] N BB (2007) there was no treatment-related effects on reproductive
performance, parents or offspring.
In the previously reviewed study (_ 1992) there were minimal histopathological changes on
the salivary glands in parental and offspring animals noted at the highest dose (i.e., 10000 ppm) and to a
lower extent at the mid-dose (i.e., 3000 ppm). This observation was also noted in other repeated dose
studies with glyphosate but is considered an adaptive response to high dietary doses of glyphosate, which
is a strong organic acid, and can therefore cause irritation of the oral cavity leading to increased salivary
excretion (see chapter IIA 5.10). Overall the lowest effect level for parental toxicity was 668-771 & 752-
841 mg/kg bw/day in males and females respectively based on slightly reduced body weight in Fl males,
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increased food and water consumption F1 females in the |JJJJJJl(1992) study The relevant parental
NOEL/NOAEL:s ranged from 197-1063 mg/kg bw/day for males and 226-1634 mg/kg bw/day for females.
There were no effects on reproduction (reproductive performance, fertility, parturition, lactation, sperm
parameters and oestrus cycle) noted in any of the dose groups in any of the studies.

The lowest effect level for the offspring was 1063/1634 mg/kg bw/day in males and females respectively
based on reduced body weight of first generation pups during lactation. The relevant NOEL/NOAELSs for
reproductive toxicity ranged from 197-1063 mg/kg bw/day for males and 226-1634 mg/kg bw/day for
females. The range of NOEL/NOAELs is large as a consequence of variation in dose level selection
between studies.

Table 5.6-1: Summary of reproductive toxicity

Studies from the 2001 evaluation

Reference Type of study Dose levels NOAEL LOAEL
(Owner) !/ Species (ppm)* (mg/kg '.-’day (ppm)) Targets / ]\%ﬂol effects
Parengiy Offspring o
&& Q@rodm@@ rrz\,@ o?@
[IA 5.6.1/01 | 2-generation, | 0, 1500, 5000, | 106841634 _G10634EX . (&b treaipent related
B | it rat 15000 4@ @@Q AN Setfeci\On parents,
2007 (NUF) | Sprague- @) off g and reproduction
Dawley ° Q
1A 5.6.1/02 | 2-generation, | 0, 1000, 3008 N G063/1634 319 (10000
8 2000 | diet, rat, 10000 & ppm): Parental: body
g | (SYN/MON) | Alpk:APSD @ weight of F1 males |
s N q during pre-mating
> & @Q Offspring: reduced body
2 @ Q weight of F1A pups during
% ) lactation
= A0 && ) No effects on reproduction
'g 1A 5.6.1/03 | 2-generatiop, 7 0, Lgooo. 600> Ty o JO117-458 and | 2150-2411 & 2532-2760
S diet, rat, n@ 3@ @ |2 @a85- Q[ 485-530 419 | /9 mg/kg bw/day (30000
-2 | 1997 (ALS) Spragug- @@% N Sr’oﬂt@»& (6000) ppm):
B Dawl@ Q) @Q @ Parental: loose stool, slight
2 & © @ decrease in mean body
3 @@ @@ Q| o weight in FI & at 2
3 R @ % @) generation selection,
=2 \@ Q& caecum distension
Q %) g@ Offspring: reduced body
Q\ weight (FO & and F1 §
N @@@ during lactation), caecum
&) @ distension
A No effects on reproduction
Annex 2-generation, 0 @,»1000 ca. 700-800 | ca. 700-800 No treatment-related
B.5.6.1.2 diet, rat, Wistar 1%0 (10000) (10000) effects
Glyphosate
Monograph
ITA 5.6.1/04
1993a (FSG)
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Reference Type of study Dose levels NOAEL LOAEL
(Owner) / Species (ppm)* (mg/kg bw/day (ppm)) Targets / Main effects
Parental Offspring /
reproductive
Annex 3-generation, 0, 3, 10, 30 30 30 No treatment-related
B.5.6.1.2 diet, rat, CD mg/kg bw/day effects
Glyphosate
Monograph
1A 5.6.1/05
——
I 5!
(MON)**
Annex 2-generation, 0, 1000, 3000; | 197/226
B.5.6.1.2 diet, rat, 10000 &)
Glyphosate | Sprague- (3(}[}0)&©
Monograph | Dawley S
1A 5.6.1/06 6
al., 1992 AP SN @
(CHE) Q?) & N ring: no effects
N o effects on reproduction
g : @Z\o . % < 2 :
-£ | Annex 1-generation 0,3000, & RS N(@ &) Parental: soft faeces,
E [B5612 dose range 10000, @00 b]ish@ e@ ished@® | increased urination,
E Glyphosate finder, diet, rat, N @y ©© © | reduced body weight gain
— | Monograph Sprague- é\’ Q @S O and food consumption,
§ Dawley @ Q@ oy\’@ Q @ increased water intake, GI
2 | al, 1991a @ o) &\ Ko ) disturbances, salivary
= | (CHE) O && » X R gland changes
5 & Y - @ % Offspring: soft faeces, and
& O & N O duced food i
T 6 @ h Qi reduced food consumption
5 % @ % N and pup weight, GI
2 9 | Q' @ disturb I
& N Q isturbances, salivary
@ Q) N @3 @ gland changes
@ @ ~ @ No effects on reproduction
Annex 2-generatiQly %‘”?00. S @@?72;@57 ca. 772757 | 1983-2322 & 2320-2536
B.5.6.1.1 diet, rat, %) 00@000 a79 3/° mg/kg bw/day (30000
Glyphosate Sprague- Q\> @ Q) (10000) (10000) ppm): Parental: reduced
Monograph Dawley Q\ B body weight, soft faeces,
6.1 equivocal effect on litters
11A 5.6.1/07 S @@ quivocal eff li
B 1990 © size
( 4 spring: reduced body
MON %Q Offspring: reduced bod
weight
§ No effects on reproduction
Annex 3-generation, 0, \ﬁOD, 1000, ca. 460/500 | ca.462/502 No effects
B.56.1.2 diet, rat, Wistar | 5000 g/ YA
Glyphosate (5000) (5000)
Monograph
* 1985
(Alkaloida)

* except stated otherwise
*# Study was considered supplementary data in the 2001 EU glyphosate evaluation

Tier II summaries are presented for all available studies on reproductive toxicity to allow for a
robust weight of evidence evaluation of endpoints.
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Annex point Author(s) Year Study title
ITA, 5.6.1/01 2007 Glyphosate technical: Dietary Two Generation

Reproduction Study in the Rat

Data owner: Nufarm

o<t no.: 20600013

Date:2007-10-31 (amended 2008-04-08 and

2008-08-08)

GLP: yes

not publish@ . m@°
Guideline: OECD g 20( @IMA 1 K00 TS

EPA S 8@9» 800, 908) NS
Deviations: Non@ Q@ K @ @@\
Dates of experimental work: 2063-1 1- l&jo 20 1
pe 20 1114R 0080 &

Executive Summary
Glyphosate Technical was administered by dleﬁ’ry ad@ture thre@oup @ 28 male and female FO
generation Sprague-Dawley rats each, at dle‘t@ co tratig@y of 1 5@, 50( !@’ 15000 ppm (equivalent
to a mean achieved dosage of 104, 351 an®J 063 kg biday t@ma!e@u] 162, 530 and 1634 mg/kg
bw/day for females respectively). A fur gr{@o 7@3]& 8 f@l& FO dmmals was exposed fo
basal laboratory diet to serve as a cont @ N

Clinical signs, bodyweight developl@l and @F&r ce@unpu@were monitored during the study.
After 10 weeks of treatment, pairi &of a1 n ea se p was undertaken on a 1:1 basis. At
weaning of offspring from the @nau hase rou% ”4 e and 24 female offspring from each

dose group were selected to farm lhe genexy Bon. TN ren@mno surviving FO females and unselected
offspring were terminated @y 2@: P n .@Q
F

ne termination of all FO male dose groups.
The offspring selected fo;@@ 1 gelerationwere @ﬂiéﬁ t least 10 weeks and then paired within each

dose group to produce the F2$& Ag@auin@)f th litters all surviving adults and their offspring
were killed, followed by the te¥ginatiogypt al ale@gpse groups.

Oestrous cycle assessment was pe@ned d@yl¥y for&hree weeks prior to mating for both the FO and Fl
generations. Observations for pa&give @% nce mating were recorded together with the start and
completion of parturition. During the i tioggphase of the Fl generation offspring, males and females
were evaluated for sexual maturati he @po-genital distance was recorded for all F2 generation
offspring on Day | post partum. During the [8Xation phases daily clinical observations were performed on
all surviving offspring, together with l|ttﬂ§g&. Litter weight, individual offspring weights and landmark

developmental signs were also recorde specific days post partum.
All animals at termination were subjected to a gross necropsy examination and histopathological
evaluation of selected tissues was performed.

The following treatment-related effects were observed:

During the end of the lactation phases, females showed less bodyweight loss when compared to controls
for the FO and F1 generations. There was no adverse effect on bodyweight change for males throughout
the treatment period, or for females during the pre-pairing and gestation phases of the study.

An increase in liver weights was noted for females treated with 15000 ppm from both generations. No
such effect was noted for males treated with 15000 ppm or for animals of either sex treated with 5000 or
1500 ppm. However, this finding was considered as an adaptive response to treatment and not as an
adverse health effect.

There were no treatment-related histopathological changes for FO generation animals. Treatment-related
changes in the F1 generation were confined to the presence of lower incidences and severities of cortical
vacuolation of the adrenal glands for treated males when compared to controls.
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Conclusion:

The oral administration of glyphosate technical to rats by dietary admixture at a maximum dose level of
15000 ppm for two successive generations resulted in possible treatment-related changes at 15000 ppm.
Therefore the NOAEL was considered to be 15000 ppm for adult toxicity for both the FO and F1

generations.

The NOAEL for reproductive and developmental toxicity for both generations and offspring was

considered to be 15000 ppm.

L

A. MATERIALS
1. Test material:
Identification:
Description:
Lot/Batch #:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:
Species:
Strain:

Be)
Weight at dosing@ Ma%@138 57 g;ales: 140195 ¢

Acclimation per§

MATERIALS AND METHODS

o © D @ @
Glyphosate technical (&& °§?® ©© @K’ o§
White crystalline s Q@ ©\ &\Q @
HOSHOI6A @Qﬁ Q Qﬁ &©
o, @ @ \ Q
95.7%(w/w)@ AN & g
Not reporte @Q @ Q@ é\
e & & & o
Plain djed® Q © 6 Q@JD
& e &8
RO & O o
UK

@@ast 1;4\\’%%?13/3 ©

BietTood Qﬁ%odenm (certified) diet (TN UK. «/

Water:

Housing:

Environmental conditions:

libitys

T ater @5@:' libitum

Initially t¥¥Ygroups of up to four in polypropylene cages with

i steel grid floors and tops, suspended over

pylene trays lined with absorbent paper. During mating
anintals were house one male : one female. Mated females were
housed individually during gestation and lactation in
polypropylene cages with solid floors and stainless steel lids,
furnished with softwood flakes.

Temperature: 21 +2°C

Humidity: 55+ 15%

Air changes:  at least 15/hour

12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: 2005-11-18 to 2006-11-06
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Animal assignment and treatment:

In a two-generation reproduction study groups of 28 Sprague-Dawley rats per sex of the FO generation
received daily dietary doses of 0, 1500, 5000 and 15000 ppm (equivalent to mean achieved dose levels of
0, 104, 351 and 1063 mg/kg bw/day for males, and 0, 162, 530 and 1634 mg/kg bw/day for females)
glyphosate technical in diet. The dose levels were chosen based on results of a previously conducted
study. After 10 weeks of treatment pairing of animals within each dose group was undertaken on a one
male: one female basis, to produce the F1 litters. At weaning of offspring from the FO mating phase,
groups of twenty-four male and twenty-four female offspring from each dose group were selected to form
the F1 generation. The remaining surviving FO females and unselected offspring were terminated at Day
21 post partum, followed by the termination of all FO male dose groups. The offspring selected for the F1
generation were dosed for at least 10 weeks and then paired within each dose group to produce the F2
litters. At weaning of the F2 litters all surviving adults and thelr offsprlng were killed, followed by the
termination of all F1 male dose groups.

«@
Diet preparation and analyses \
For preparation of diet mixtures a known amount of the @t su @m ~- all amount of
basal diet at a constant speed for 19 minutes in a Ho hig 1} -mlx s then added to
larger amount of basal diet and blended for further 3(@unute a H(@It
The stability and homogeneity of the test mate 1n di were?ﬁeterm{le y admixtures were
analysed for achieved concentration weekly for t]@ st gﬁ wz@f the@udy onthly thereafter.
Clinical observations °\@ &@ N @ @
A check for clinical signs of toxicity, ill-heslgh or I@vmu changgs was &de once daily.
@Q & & s &

Body weight RN
Individual body weights were recor or ale a@prior@&eatm&:nt) and at weekly intervals
for FO and F1 males until terminat@n. FQ"a al&&@re v&%hed daily until mating was evident.

tdsd on Days 0, 7, 14 and 21 post coitum.

Bodyweights for females showi 1de@ of matih gw reco@e

Females with live litters were (%e ghed% ay@x 4, 7@% and@%} POSt partum.
Q

Food consumption and g@ounﬂnakeQ S
During the maturation period, w @ly fo @bon&@ptlon recorded for each cage of adults. For females
showing evidence of mating, r@%ynptlo as 1P ded for the periods covering Days 0 - 7, 7 - 14

and 14 — 21 post coitum. For fem& e litgrs, food consumption was recorded for the period
covering Days 1-4,4-7,7 - 14, 21 po@par
Food conversion efficiency (the rat@8f ywelght change / dietary intake) was calculated

retrospectively for males for both the %@ matigg and post-mating phases of the study. For females, food
conversion efficiency was only calculated fordie pre-mating phases of the study. Due to offspring growth,
milk production and weaning, food efflclgﬁgy could not be accurately calculated for the gestation and
lactation phases of the study. %

Water consumption
Water intake was observed daily by visual inspection of water bottles for any overt change.

Reproduction parameters

Oestrus cycle

Prior to pairing of females for the FO and F1 mating phases, a vaginal smear was taken daily for twenty-
one days and examined microscopically to determine the stage of oestrous.

Pregnancy and parturition

Pregnant females were observed at approximately 0830, 1230 and 1630 hours daily, and at approximately
0830 and 1230 hours on weekends and public holidays. In addition, the females were observed around the
period of expected parturition. The date of mating, date and time of start and end of parturition and
duration of gestation was recorded.



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

May 2012 Page 532 of 1027

Litter data

The following litter data were recorded:

The number of offspring born, the number of offspring alive recorded daily and reported on Day 1, 4, 7,
14, 21 post partum. On Days 1, 4 and 21, the sex of individual offspring was recorded. The clinical
condition of offspring during lactation, as well as individual offspring and total litter weights were
recorded after birth on Day 1, 4, 7, 14.

Physical and sexual development
All live offspring were observed for the detachment and unfolding of pinna, incisor eruption and eyelid
separation and assessed for reflexological response to stimuli by assessing surface righting reflex on Day 1
post partum and air righting reflex on Day 17 post partum. Pupillary reflex and auditory startle response
were performed on Day 21 post partum.

O
All selected F1 offspring were observed for sexual develcgz@m i b -@’ %or e 1nd1v1dua1
animal at the time of sexual maturation was recorded. In t10n° 3 6- g ta@st%\vas recorded
for all F2 generation offspring on day 1 post partum \

>

o @
Sacrifice and pathology @ @ ©© Q

All surviving adult females and surviving offsprin @cep%fsprl&elect&\o fo Qle F1 generation,
as well as surviving males were sacrificed on Da'él p rtu

All adult animals and offspring, including those%bylng §Z tud}g“@re su@ected to a full external
and internal examination, and any macroscop@bno@a itieseere re€rded. females the uterine
implantation sites were counted. In additioﬁ\;he cn@ a lut€y of al@warles@ m pregnant females were

counted at necropsy. N

psy s@ @ S
The following organs of FO males § d @t were sacrificed at the end of the
study sampled, weighed and preser exce for @, wh&%> were weight after fixation:
adrenals, brain, left cauda epidi kldnﬁys livé¥y Ovaries, prostrate, pituitary, seminal

vesicles (with coagulating gla% d ﬂ S), s @1 tesé% thyndys, thyroid glands, and uterus (with cervix
and oviducts). @

The following organs frogﬁé%e mad (@n@ﬁ:miﬂ(’ffﬂ@ from the FO and F1 pairings were weighed:

brain, spleen, thymus, and uterus @

S Q9
The following tissues were prese @ fro 1 FOgmales and females from each dose group in 10%
butfered formalin, except for the h epl> @ht testis, which were tixed in Bouins fluid and 70%

IMS: adrenals, coagulating gland righQepi d1 s ovaries, right testis, pituitary, prostrate, seminal
vesicles, Uterus (with oviducts) and ce@@c vagina and all gross lesions.

A detailed histopathological examination performed on all sampled tissues from all FO and F1 control
and high-dose animals, and on animals died or were killed in extremis.

During the histopathological examinatton there were indications of treatment-related changes in the
adrenal glands for the F1 animals. Thus, the microscopic examination was subsequently extended to
include similarly prepared sections of adrenals from the F1 animals from the 5000 and 1500 ppm dose
groups.

Semen assessment

At necropsy of adult FO and F1 males at least 200 individual sperms were evaluated for motility, motility
characteristics, and morphology. In addition, samples of the testis and cauda epididymis of the control and
high dose animals were homogenised and examined for homogenisation resistant spermatids.

Evaluation of the oocyte number
From ten control and ten high dose females of the F1 generation slides of the ovaries were prepared and
analysed for visible oocytes. The identified oocytes were classified as small, medium or large follicles.
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Statistics
Organ weight (absolute and relative to terminal bodyweight), weekly bodyweight gain, litter weights and
offspring bodyweights were assessed for dose response relationships by linear regression analysis,
followed by one way analysis of variance (ANOVA) incorporating Levene’s test for homogeneity of
variance. Where variances were shown to be homogenous, pair wise comparisons were conducted using
Demnett’s test. Where Levene’s test showed unequal variances the data were analysed using non-
parametric methods: Kruskal-Wallis ANOVA and Mann-Whitney ‘U’ test.

The non-parametric methods were also used to analyse implantation loss, offspring sex ratio and
developmental landmarks and reflexological responses.
Probability values (p) are presented as follows:

p < 0.001 #**

p < 0.01 **

p<0.05*

p = 0.05 (not significant) @

9
Histopathology data were analysed using the following %% thod%% dne@j}niﬁ@ differences
between control and treatment groups for the individual S%SZ NS D
1. Chi-squared analysis for differences in the incidenc& lesi§ occ@ng wifh an 0§a11 frequency of
one or greater. @ @ S
2. Kruskal-Wallis one-way non-parametric analys\@f v
the more frequently observed graded conditions. @

@g"
(@}
o
j%
@
g
</,
=,
w
(@}
=0)
w
o
<
o
=
=
[( (=]
=
j=+}
=
w
=
=

- @
Probability values (p) were calculated as followss < N N ©
p < 0.001 +++ --- % °\@ &@ § & @@@
p <0.01 ++4 -- ** X Q@f © @ )
p<0.05+-* @Q %" .9 @@ &
p<0.1(+) () (%) & NI S
p = 0.1 N.S. (not significant) N) &

(+)-signs indicate positive differend€s from Cconget gray nd igns indicate negative differences.
* refer to overall differences bet@h gr@ variatton whifh'is nofixdirectional.
S
9D
LIL ., U RESOLUTS é@o D@@USSION
D

A. ANALYSIS OF DOSE E(@MU TIO@SQ ©<§

Stability analyses indicated the e prgﬁarati()@ at nominal concentrations of 1500, 5000 and
15000 ppm were stable for at least sif@veeks@fambieqt temperature.

Analyses for homogeneity at the s@t of m@men ifidicated that the dose preparations were homogeneous.
Analyses for achieved concentration pesf@ymed gn ten separate occasions demonstrated that the prepared
dietary admixture concentrations giv@ thegyiimals were in the range of 83 to 102% of the nominal

concentration.
B. TEST COMPOUND INTAKE &
The group mean achieved dosages are summarised in Table 5.6-2 below.

Table 5.6-2: Group mean achieved dose levels

Group Dletary. Estimated dose Mean achieved dose level
concentration level
(ppm) (mg/kg bw/day) (mg/kg bw/day)
Males Females
Maturation Gestation Lactation

Control 0 0 0 0 0 0
Low 1500 75 104 126 108 252
Intermediate 5000 250 351 423 358 808
High 15000 750 1063 1273 1109 2520
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C. MORTALITY
There were no test substance related mortalities.

Four unscheduled deaths occurred during the study. In the FO generation one male of the low dose group
and one female of the mid dose group was killed on humane reasons on Days 87 and 103, respectively.
The male exhibited a mass of about 3 x 4 cm on the lower jar. The female was in extremis following a
suspected prolonged parturition. One high dose female was found dead on Day 97 possibly due to
complications during parturition.

In the F1 generation one control female was killed on Day 99 following severe clinical signs (pallor of the

extremities, lethargy, pilo-erection, hunched posture and staining around the ano-genital region); however

the aetiology of the signs was not established.

D. CLINICAL OBSERVATIONS

No treatment-related clinical signs of toxicity were noted. Cligigal signs observed in control @d treated
animals of the FO and F1 generation are summarised in Tabl® 0-3gytd T@ 5.64%¢low, @hese signs
were considered unrelated to the test substance, since they%gere ei@r comumonlys@en ir@boratory rats,
or caused by physical injury, or occurred in control and tr@ed r@ \ o@ @

>

7
Table 5.6-3: Observed clinical signs in F0 generation &, §@ @)© (\Q f$©
%&ﬁnber%jats %&cted Qa\ose g@)v *
Clinical sign Control  Gl¥ @ @ Mid°& High
O ppm) & 0 ppm@ @5000@) (15000 ppm)
& | & R O Q Q 3 Q
Abrasion to dorsal region 2128 [ OR8 [W28 &:20/28x]" 0282 0/28 1/28 0/28
Generalised fur loss 528 1528 @< 328, [ 52857 2@ 6/28 2/28 3/28
P 7 S

Red/brown staining around 4/2%\@ 0/%§ 5% | 0% @8 328 | 5028 | 0n8
snout . R o a
Red/brown staining of fur %@ ARS8 | Qs ;;Q\b/zs 2/28 2/28 1/28 0/28
Red/brown staining around | Q¢ R o05 917280 1/6{@’ 08 | ons | 308 | oms
eyes ) g» @ N <
Swollen face (due to
overgrowth t((m th) jg@ /%a%’ 9\@7 (\@ @@28 0/28 0/28 0/28 0/28
Cranial abrasion 08 | B28 00728 & 028 0/28 0/28 2/28 0/28
Red stained urine Dng JOonsy] 0L 028 0/28 0/28 1/28 0/28
Facial scab formation s 1281 028> | 0@y | 0/28 1/28 0/28 0/28 0/28
Scab formation L%@% @®_ | a8 0/28 1/28 0/28 0/28 0/28
Large mass under lower jar Q) @728 JOI1/28 0/28 0/28 0/28 0/28 0/28
Mass on dorsal region 0128 3\\&)/28\@ 0/28 0/28 1/28 0/28 0/28 0/28
Scab formation around right 0/2@§ o@v 028 | 0n8 | 128 | o0r8 | ons | o0m8
eye
Physical injury to tail apex 028 | 028 0/28 1/28 0/28 0/28 0/28 0/28
Stained fur on head 028 1028 0/28 0/28 0/28 0/28 0/28 128
Red swollen ears 028\Yf° /28 0/28 0/28 0/28 1/28 0/28 128
Blood seen without evidence of | 50 | 158 | ong | ops | o028 | on8 | ong | ons
offspring born
Blood around vagina
(suspected prolonged 0/28 0/28 0/28 0/28 0/28 1728 0/28 0/28
parturition, killed in extremis)
Pilo-erection 0/28 0/28 0/28 0/28 0/28 0/28 0/28 128
Exophthalmia 0/28 /28 0/28 0/28 0/28 0/28 0/28 128

* x/y: number affected / total number of animals in group
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Table 5.6-4: Observed clinical signs in F1 generation
Number of rats affected in dose group*
Clinical sign Control Low Mid High
(0 ppm) (1500 ppm) (5000ppm) (15000 ppm)
¢ J e J e J ¢
Generalised fur loss 3/28 4/28 0/28 2/28 0/28 6/28 0/28 4/28
Red/brown staining around eyes 2/28 1/28 0/28 0/28 1/28 0/28 0/28 0/28
Red/brown staining of fur 0/28 1/28 2/28 0/28 0/28 2/28 1/28 1/28
ﬁfﬂ’“’wn staining around 128 | 7728 | 1728 | o028 | 4/28 | 728 | 128 | 4/28
f;:bbi“g and fur loss around o28 | 28 | ons | 8 | ons | ns | 18 | ns
Protruding sternum 0/28 2/28 0/28 3/28 0/28 3/28 0/28 0/28
Lethargy 0/28 1/28 0/28 0/28 0/28 0/28 0728 | 0/28
Hunched posture 0/28 128 | 028 | P8 [ 0128 s 0/28 028 0/28
P N N O LJ @
Staining around ano-genital 128 | 028 o&&é@o&g&?\@ 0/28Q (@ 6 0/28
region
Pallor of extremities 1/28 0/28 O/Q@y QP | X -8 f§§28 0/28
* x/y: number affected / total number of animals in group % @\‘j <®\)j Q% ©
N
E. BODY WEIGHT Q
No adverse effect of bodyweight change was dent Qor’ re anl &ls 1If@mparlson to controls
throughout the treatment period for both the FO$%nd Fl nerag for p@yt-partum females treated
with 15000 ppm (see Table 5.6-5). Durlng 1na %veek actat@l bo 0-)@ e FO and F1 generations
showed statistically significant less bodyw@g n co@arlsc@to cogygols (p < 0.001 and p < 0.01
respectively). Q
@ ”’\7 S

Table 5.6-5: Body weight changes duri

@(Gr%%p me lues)()

. . of Body weight Change (g) at Day
Dietary concentration (ppm) @mals & @@ 7 | 14 | 2
a_) A\% <@ AN N F0 Generation

P | o [Q715© 22 0 23

0(Contro) Y @ |Qu DO I 9 15 10

@ @ mean @ 16 3 -26

1500 S 27 ng 6© 9 9 13 13

hgan 16 18 1 -23

5000 RO | Og N 13 11 11

DN feskok
N meany 18 18 1 -8
15000 e N 11 12 14 14
X 9 F1 Generation
0 (Control) 26 Bfean 14 g g 16
A sd 11 13 14 13
P

S mean 14 16 3 21

1500 27 % sd 7 11 9 17

mean 17 10 5 -17

5000 26 sd 12 10 13 13
mean 16 11 10 -4E*

15000 26 sd 9 9 12 13

sd
$k

- standard deviation

- significantly different from control group p < 0.01

**% _ gignificantly different from control group p < 0.001

F. WATER CONSUMPTION
Daily visual inspection of water bottles showed no overt intergroup differences in water intake for treated
males and females from the FO or F1 generations, when compared to their concurrent controls.
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G. REPRODUCTIVE PARAMETERS
Oestrus cycle
There were no toxicologically-significant effects on female oestrous cycles.

Mating Performance, Fertility and Gestation
There were no treatment-related effects on mating performance, fertility and gestation length for both F0
and F1 generation animals.

H. LITTER DATA
Size and Viability
No overt differences in litter size and viability were detected. The mean numbers of corpora lutea and
subsequent number of implantations did not indicate any adverse effect of dietary exposure and pre and
post implantation loss for treated animals were essentially similar to controls. There were no
toxicologically significant differences in sex ratio for both FO - @“and Fl F2 litters. ¢

N ~ &
Growth and Development \ Q> N
No adverse effects on mean offspring bodyweights, b(@lgh@nge vel@-en@e e detected for

male and female offspring in comparison to their contr h

o, @ @ @ \Q Q
Clinical signs \
No clinically observable signs of toxicity were 0 ved g@offs@g fro@reateﬂ@nmals

I PATHOLOGY o\@ @ § @ @@
Necropsy Ao @ (@)
There were no toxicologically significa@acro %10 @orms de@ted in the FO and F1 animals,
nor in the offspring. @ @ N
S Q
Organ weights @Q AN @ N

@ ° .
FO females treated with 1500 ayed %tlstlcﬁiﬂ\y sig@'@cant increases in liver weights, both
absolute and relative to terminal bodywigieht 2 0. 0 An ifcTease in liver weights was also noted for
F1 females treated with 1§§ @ sol@k: P& Q) .05, ative: p < 0.01). In the absence of any
the li

histopathological changeyn incigy ed ljxs
were also noted in another re dosg@xlclt tudy @')Q finding is considered as an adaptive response

rather than an adverse effect. &grthermgre Fo%male cated with 15000 ppm displayed an increase in
kidney weights, both absolute (p < latvaO terminal bodyweight (p < 0.01) (see Table 5.6-6).

No such observations were detect@ T I@ trea@wnh 15000 ppm from either generation.

@
Table 5.6-6: Liver and kidney weights (g@tlve a.&lbsolute) of females (Group mean values)

No. of @ Organ weight (g)
Dietary concentration (ppm) animals % Liver Kidney
N Absolute | Relative Absolute | Relative
X F0 Generation
mean 15.0328 4.3103 2.4315 0.6977
0 (Control) 26 sd | 1.0493 0.2864 0.1706 0.0548
1500 7 mean 15.1465 4.3027 2.5395 0.7233
sd 1.4948 0.3435 0.1602 0.0560
5000 7 mean 15.8791 4.3570 2.5654* 0.7062
sd 1.7649 0.2810 0.2361 0.0592
15000 2% mean 16.9704%** | 4.6806%** | 2.7096%** | 0.7490%*
sd 1.7620 0.2977 0.2203 0.0521
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No. of Organ weight (g)
Dietary concentration (ppm) anir;lals Liver Kidney
Absolute | Relative Absolute | Relative
F1 Generation
mean 16.4887 4.5970 2.6792 0.7483
0 (Control) 22 sd | 20275 0.4038 04137 0.1070
1500 3 mean 16.3848 4.6047 2.5777 0.7257
sd 1.7744 0.2858 0.2776 0.0647
mean 17.2591 4.6543 2.8124 0.7585
5000 24 sd 2.0969 0.3628 0.5326 0.1229
mean 18.0724* 4.9591 ** 2.7660 0.7578
15000 23 sd 1.2434 0.3130 0.2616 0.0517

sd - standard deviation

* - significantly different from control group p < 0.05

** - significantly different from control group p < 0.01 @
##% _ sjgnificantly different from control group p < 0.001

There were no toxicologically significant intergroup dlft@nciﬁfﬁect r @ain&@en or thymus
e

for offspring of either sex from either generation. Furthg@nore werdmo d1 enc% uterus weights
for treated females from either generation when compgied to @MOISQ

0\ N
Sperm assessment @ @ & o\@@
There were no toxicologically significant effect§on th @nce Ngtion ﬁ@tllity@ morphology of samples

of sperm from treated FO and F1 generatlol@nales \v Aen d(’} e&b thei@controls. Furthermore, no
abnormal sperm were detected in the contr%and tred@d mal; fr 'ther @ration.

®f/>
@
A@
/:7

Oocyte assessment @ Q@ °\@@ @
There were no toxicologically signi{gsant d@renc& n i le u@ ers for F1 females treated with
15000 ppm when compared to contggys. & @@’ . @ AN
©© @& BN 0&\ °\«@?
Histopathology @ % &@9
No treatment-related changes\%re ‘e@ d 1@% FO &£dnérati§® animals.
S

In the F1 generation cortﬁ] vac@lation@f thz§renal ds was observed with a lower incidence and
with generally lower grades o®erltong 1 ed with 15000 ppm (p < 0.05), 5000 ppm (p <
0.05 - 0.01), and 1500 ppm (p < wh% ompared to controls. The group distribution of
incidence and of severity grades r@ Isq @gges fyonsequence of treatment. However, the absence of a

dose-related response, may sugges th@hlgh r>than normal background incidence of the condition
among control male rats may have cont@uted «&he effect on this occasion.

Table 5.6-7: Incidence of adrenal cortical va(g\olatlon in males at terminal kill

Historical @ N Dietary concentration (ppm)
control data 0 1500 5000 15000

Generation -- HO K1 HO K1 HO K1 HO K1
Animals examined 234 28 24 27 24 28 24 28 24
adrenal cortical
vacuolation
Absent 153 20 7 -- 14 -- 16 16 14
Present 81 8 17 -- 10%* -- gk 12 10

Minimal 57 6 10 -- 6 -- 6 8 7

Slight 23 2 7 -- 4 -- 2 4 2

moderate 1 0 0 -- 0 -- 0 0 1
% present 34.6 28.6 | 71% -- 24 -- 33 42.9 42

* - significantly different from control group p < 0.1 —p < 0.05
##  _ significantly different from control group p < 0.01 — p <0.05
**% _ gignificantly different from control group p < 0.05
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All remaining morphological changes were those commonly observed in laboratory maintained rats of the
age and strain employed and, since there were no differences in incidence or severity between control and
treatment groups, all were considered to be without toxicological significance.

III. CONCLUSION

The oral administration of glyphosate technical to rats by dietary admixture at a maximum dose
level of 15000 ppm for two successive generations resulted in possible treatment-related changes at
15000 ppm. The effects however were considered not to represent an adverse health effect, therefore
the NOAEL was considered to be 15000 ppm (equivalent to 1063 and 1634 mg/kg bw/day, for males
and females, respectively) for adult toxicity for both the F0 and F1 generations.

The NOAEL for reproductive and developmental toxicity, for both generations and nl’fspnng was
considered to be 15000 ppm.

o@°
L Lo F

N> e
D

NaN
StudyJitle @“@ NN D

Annex point Author(s) Year

TIA, 5.6.1/02 B 2000 | GlgRosaq@id: N@{gﬁ@nﬂ ion @ducmn
N

{Ricity sty in ) O

IR
&@
%;\“'@
& ¢
S @@ GLR Yes S
\ & %ublmd Q
N AL
Guideline: ©\\)) & @EC%E ) (20QF). Annex V 67/548/EEC, 9.ATP
6 @ 87/3 C, L133, 47-50 (1988), US-EPA
& @% & OIS 876,380 (1998)
Deviations: @\ IS ® @
Dates of experimental \ﬁk: @ @ 9998 1 to 1999-12-10
QS 9 O 0
N X S O
Executive Summary §© Q &
Glyphosate acid was admmlsterQ Y d@!y %@xtur& to three groups of 26 male and female FO
0

ngnrations of 1000, 3000 and 10000 ppm. A further group

generation Alpk: APSD rats each, at die
€ to basal laboratory diet to serve as a control.

of 26 male and 26 female FO animals X @

After 10 weeks, the animals were mated allowed to rear the FIA litters to weaning. The regime was
repeated with the F1 parents (26 per se dose) selected from the F1A litters to produce the F2A litters
after a 10 week pre-mating period. The® remaining surviving FO females and unselected offspring were
terminated at Day 29 post partum, followed by the termination of all FO male dose groups. At weaning of
the F2 litters all surviving adults and their offspring were killed, followed by the termination of all Fl
male dose groups. Diets containing glyphosate acid were fed continuously throughout the study. Clinical
signs, bodyweight development, food and water consumption were monitored during the study.

Oestrous cycle assessment was performed daily for three weeks prior to mating for both the FO and F1
generations. Observations for positive evidence of mating were recorded together with the start and
completion of parturition. During the maturation phase of the F1 generation offspring, males and females
were evaluated for sexual maturation. During the lactation phases daily clinical observations were
performed on all surviving offspring, together with litter size. Litter weight, individual offspring weights
and landmark developmental signs were also recorded on specific days post partum.

All animals at termination were subjected to a gross necropsy examination and histopathological
evaluation of selective tissues was performed if necessary.
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The bodyweights of the F1A pups in the 10000 ppm group were lower in comparison with the control
group from Day 2 to Day 29 post partum although a similar effect was not observed for the F2A pups. In
line with this, compound-related reductions in bodyweight and food consumption were evident only in F1
males given 10000 ppm. No further treatment related etfects were observed.

Conclusion:

The oral administration of glyphosate acid to rats by dietary admixture at a maximum dose level of
10000 ppm for two successive generations of the Alpk:AP{SD rat resulted in possible treatment-related
changes at 10000 ppm, where a reduction in the bodyweight of the F1A pups in the 10000 ppm group with
a subsequent reduction in bodyweight of the selected 1 parent males for the duration of the pre-mating
period was observed. The effects however were considered not to represent an adverse health effect,
therefore the NOAEL was considered to be 3000 ppm, for adult toxicity for both the FO and F1
generations (equivalent to 322 mg/kg bw/day for males and 459 mg/kg bw/day for females).

The NOAEL for reproductive and developmental toxicity,@r both gen%tions a£1d off®fng was

considered to be 10000 ppm. Q @ 9 . @
Y SE
oL O
L MATERIALS#ND MBTH RS
o & o & &
A. MATERIALS O & g
X Q) Q> @ o\@
1. Test material: &@ @@ ?@ Ka@ &
Identification: Glyphos@ acidggechni Q )

Description: Whit@hd Q © @b
g

9" 9
Lot/Batch #  YO4RT/08DS™ &S S
Purity: ﬁ & QZ}? @ Q@

Stability of test compoundb'(QQt legt 10 y@@ at a@nt L@erature

2. Vehicle and/ @ @
or positive control: +«© H@% dieé\'

N
3. Test animals: @ N ©©
Speci%g@ Rat@@ @ ©®

Str?n%'l: %:AP (Wistst-derived)
Source: )
UK@

Age: A@ast Goeeks old

Sex: Males females

Weight at dosing:  Male&approx. 160 g; females: approx. 140 g
Acclimation period: At 1¢ast 14 days

DietFood:  CT1 dict (N UK. i

libitum
Water: Tap water, ad libitum

Housing: Rats were house in pairs (same sex) in multiple rat racks (with
rats of the same group in adjacent cages). During mating animals
were house one male : one female. Mated females were housed
individually during gestation and lactation and provided with
bedding material. After day 29 females separated from their litter
were house in pairs until termination. Males were housed up to
four per cage after being used for mating.
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Environmental conditions: Temperature: 22 +3°C
Humidity: 50 £20%
Air changes:  at least 15/hour
12 hours light/dark cycle

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

Animal assignment and treatment:

In a two-generation reproduction study groups of 26 Alpk:APSD rats per sex of the FO generation
received daily dietary doses of 0, 1000, 3000 and 10000 ppm g@hosate acid in dlet The dose @4%13 were
chosen based on results of a previously conducted chronic tox@ y st

After 10 weeks of treatment pairing of animals within each eg ﬁerta& X e male one
female basis, to produce the F1 litters. On Day 29 post p@um ent nd twenty-six
female offspring from each dose group of the FO genegfion vx@ sel to f(&sm th generation. F0
males were terminated after the completion of litteri ales e te@nated or soon after Day
29 of lactation. Unselected offspring were termlnas&gat ]@% t par Th spring selected for
the F1 generation were dosed for at least 10 wee air w1th1@ ch group to produce the
F2 litters. F2 litters were weaned off on Day 29 ﬁost p@m an rnng@i theggfier.
& & © )

Diet preparation and analyses @

For preparation of diet mixtures (60 kg %OW@%‘HO of thQest sydtance was mixed with a small
amount of basal diet in a mortar using A stle rthef’%’lled wasggded to give a pre-mix of 1000 g.
1883 an a@matic pestle and mortar. This pre-
mix was then added to a larger amc@lt of ed fol urther 6 minutes in a Pharma Matrix
Blender Model PMA 150S was eatedNT the same way but without addition of

) )]
the test substance. The stablllt gd ho @ ene@of the% G

st mateHal in diet were determined in the lowest
and the highest dose. Dletar%& Q% wer@naly or agl#¢ved concentration at a 2 month interval.

Clinical observations @
A check for clinical signs of tw@ ity, ]}%alﬂgf» eha@ual changes was made once daily.

@’ &S
Body weight @ Q
Individual body weights were recorded @0 ad Q% mmmediately prior to treatment and weekly thereafter
throughout the pre-mating period. malgs” were weighed weekly thereafier until termination.

Successfully mated FO females were ighee@an Day 1, 5, 8, 15 and 22 of gestation and on Day 1, 5, 8,
15, 22 and 29 post partum. Initial body weights for the F1 adults were recorded at selection on Day 29
post partum and weekly thereafter out the pre-mating period. F1 males were weighed weekly
thereafter until termination. Successfully mated F1 females were weighed on Day 1, 5, 8, 15 and 22 of
gestation and on Day 1, 5, 8, 15, 22 and 29 post partum. All rats were weighed at termination.

Food consumption and compound intake

Food consumption for each cage was recorded throughout the pre-mating period and calculated on a
weekly basis. Food utilisation was calculated as the bodyweight gained by the rats in the cage per 100 g of
food eaten. Food consumption was also recorded for females during gestation and lactation and calculated
on a weekly basis.

Reproduction parameters

Oestrus cycle

Prior to pairing of females for the FO and F1 mating phases, a vaginal smear was taken daily for twenty-
one days and examined microscopically to determine the stage of oestrous. A vaginal smear was also
taken and examined from all FO and F1 females at termination.



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

May 2012 Page 541 of 1027

Reproductive performance

The success of mating (production of viable litter) was established. Length of gestation was measured in
days from the date of the positive smear to the date of birth. Pre-coital interval was measured as the
number of days from the date of pairing to the date of the positive smear.

Litter data

The following litter data were recorded:

The number of offspring born and the number of offspring alive were counted within 24 h after parturition
and thereafter on Day 5, 8, 15, 22 and 29 post partum. The sex and the litter weight was also recorded at
these times. Any clinical findings were recorded. Litters were examined for dead or moribund pups at least
once daily.

Physical and sexual development
All selected F1 offspring were observed for sexual develop@at an@ﬁe belg@or ea@mdlwdual

animal at the time of sexual maturation was recorded.

9

O & &

Sacrifice and pathology %@ @ @ @ @

All surviving adult females and surviving offsprlng,@icept @sprln@elec& to fo the F1 generation,
were sacrificed on Day 29 post partum. Males é@ sac omp tion of littering. All adult
animals and offspring, including those dying c%‘ng &5 ud@ ere &Jecté@o a full external and
internal examination, and any macroscopic a orm: rec d F&FO and F1 females the
uterine implantation sites were counted.  °G N © %

study were sampled, weighed and pre RN
adrenal gland, brain, left and r1ght HdCs ;v 1dney@ liver, ovaries, prostrate, pituitary,
seminal vesicles (with coagulating d andy uids@spl e;@stes rus (with cervix and oviducts).

The following organs from one e fe@ne off 1ng f@m the F1 pairings were weighed: brain,

spleen and thymus.
The following tissues wer&@ l Fo@les rQ!" females from each dose group in 10%
butfered formalin, excep the le 1d1d s, legptestisswhich were fixed in Bouins fixative: adrenals,
brain, coagulating gland left @idy ovarj®left t, pituitary, prostrate, seminal vesicle, uterus
(with oviducts) and cervix, va gross%le’smnsg

©
Q«? O > O
The following organs of FO males an @es frém acl@@ose th@ere sacrificed at the end of the
S
1dyp

Beside all pups killed in extre ageogD ) 3 male and 3 female per F2-litter were given a
macroscopic examination at termination\@ Day, 9 post partum. One of the 3 pups/sex/litter was used for
organ weight determination as descrlg abo@ Following tissues were stored from these pups: brain,
spleen, thymus, salivary gland. Abnortal tisSe from all these pups were taken and fixed as described

earlier.
S

The reproductive organs from animals &pected of reduced fertility were processed for histopathological
examination.

Semen assessment

At necropsy of adult FO and F1 males sperm were taken from the right distal cauda epididymis. At least
200 mndividual sperms were evaluated for motility, motility characteristics, and morphology. In addition,
samples of the right testis of the control and high dose animals were homogenised and examined for
homogenisation resistant spermatids.

Evaluation of the oocyte number

Primordial and small growing follicles were quantified in the left ovary of all F1 females from the control
and high dose groups. Quantification was done using five 5 um thick sections cut from the central third of
each ovary and taken at least 100 pum apart and as evenly spaced as possible.
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Statistics

One or a combination of the following statistical methods were applied for the evaluation of the measured
parameters: analyses of variance (ANOVA), analyses of covariance, ANOVA followed by analyses of
covariance, as well as ANOVA following the double arcsine transformation of Freeman and Tukey
(1950), or ANOVA following a square root formation, or Fisher’s Exact Test.

All analyses were carried out in SAS (1996). For Fisher‘s Exact Tests the proportion in each treated group
was compared to the control group proportion. Analyses of variance and covariance, with the exception of
pup organ weights, allowed for the replicate structure of the study design.

Least-squares means for each group were calculated using the LSMEAN Option in SAS PROC MIXED.
Unbiased estimates of differences from control were provided by the difference between each treatment
group least-squares mean and the control group least-squares mean. Differences from control were tested
statistically by comparing each treatment group least-squares mean with the control group least-squares
mean using a Student s t-test, based on the error mean square in the analysis.

All statistical tests were two sided. @ @ . @°
S AR
II.  RESULTS AND DISCUSSION b % \6 O N
S
A.  ANALYSIS OF DOSE FORMULATIONS, @ S @©

was consistent for at least 6 weeks (at room tem re). @omoggncity e te bstance in the dietary
mixture was satisfactory, percentage deviatio e &uall weg within 4%. The mean
achieved concentrations of glyphosate ae@ in @ prepasations Qyere in 9% of the nominal

The chemical stability of glyphosate acid in the %@@at nodyinal coheentr s of 1@00 and 10,000 ppm
fro

concentrations and the overall mean conceffgation re wighin 3’7@ the inal concentrations.

9
B. TEST COMPOUND INTAI$@ N w\’@g) @J’ @

The group mean achieved dosages a m&&;@éd i (.@ ble @ bel@
Table 5.6-8: Group mean achleved\@se le%ls Fo ar§§1 geﬁe}atmg@\e@?

Group Dietary @ % %gean @ved@%e level
concentration® Qr Q
(ppm) §° < @g/kg E§day)
@flales @ Females
0@ @ @Jratie@ Gestation Lactation
Control 0 B8Y v, 0, © 0 0
Low 1000 I A 1138 90.4 227.9
Intermediate 3000 3%2  348% 277.9 7524
High 10000 10729 ¥ | 11352 910.9 2424.8

9D

2 S
C. MORTALITY
There were no test substance related mor S.
Seven unscheduled deaths occurred du the study. In the FO generation one control male was killed for
humane reasons during week 9 because it was found to have a ruptured eyeball. In the low level dose
group one female was killed for humane reasons during week 14 having failed to litter on time, dead
foetuses were present in the uterus. In the intermediate level dose group one temale was killed in week 14
on gestation day 23 due to difficulties with parturition. In the high-level dose group one female with an
imperforate vagina and one male having a subcutaneous mass were killed in week 15 and 18, respectively.
In the F1 generation two control animals were killed in extremis. One male due to an accidental injury in
week 2 and one female in week 15 due to difficulties with parturition (one dead foetus present in uterus).

D. CLINICAL OBSERVATIONS
No treatment-related clinical signs of toxicity were noted.

During the pre-mating period, annular constrictions were visible on the tails of the FO and F1 male and
female rats. Almost all males and approximately half of the females, in all groups, were affected. Scaly
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tail was also observed in some of the animals. These findings were considered incidental to the
administration of glyphosate acid in the diet. Other recorded changes in clinical condition were either
isolated occurrences or of an incidence comparable with that of the control group

These signs were considered unrelated to the test substance, since they were either commonly seen in
laboratory rats, or caused by physical injury, or occurred in control and treated rats.

E. BODY WEIGHT

There was no effect of glyphosate acid on bodyweight adjusted for initial weight for the FO rats, males and
females, during the pre-mating period. For the F1 males given 10000 ppm, bodyweight was slightly lower
at week 1, in comparison with the control group. Thereafter, bodyweights adjusted for initial weight
remained lower than the controls for the duration of the pre-mating period and were statistically
significant different from week 2 through to week 8 (see Table 5.6-9). There was no effect of 10000 ppm
on the bodyweight of the Fl females and no effect of 3000 or 1000 ppm on the bodyweight of the F'1 males
or the F1 females (see Table 5.6-9). There was no effect of g@hosate acid @1 bodywelght a@\isted for

initial weight for either the FO or F1 rats during gestation or ]@atlon © @ 0%@
N

Table 5.6-9: Body weight during the pre-mating period-F1 MGro@@nean @les) \©
@

AN bo@wa@w&)
Contr@® @ Loy O | Mi@ High
F1 generation () ) @%{1 oo@pm) <&(3 oa@m) (10,000 ppm)
g ~ § S o o | o | @
week 625) @\&26) (=26) | ()6) (p20) | (0=26) | (0=26) | (n=26)
1 Rgo.2 74 |91 r@52 @81 742 | 753 | 734
2 D) 130 1183 13290 115@&%28.6 114.7 | 127.6% | 115.2
3 @ 1{&975 ;@zé @7 1@7 186.5 | 1512 | 183.3% | 152.3
4 f@ 246. “@78.3*’@7@ \80.2 242.8 | 176.5 | 237.3% | 1794
5 S N 300@ | 2087 304@@ 202.7 | 296.5 | 199.7 | 289.5%* | 202.1
6 \@@ @@w €5 2@8 };@.5 224.1 | 334.5 | 217.2 | 3287+ | 218.4
7 A @W/ @“%377.2 @31.75%82.4 237.1 | 369 | 2283 |360.5% | 2344
8 N 40%&9 2419 410.1 | 245.1 | 3953 | 237.2 | 387.0% | 2456
9 @ @S g§53 4333 | 2536 | 4163 | 245.1 [ 411.8 | 2525
10 Q™ dQu345507 [ 4531 [ 2638 | 4351 | 2517 | 4316 [ 2581
11 $ 46;5@ 2657 | 4713 | 2712 | 455.5 | 258.8 | 449.7 | 266.9

* - significantly different from control é@up P @%5
** - gignificantly different from control group ¢%< 0.01

F. FOOD CONSUMPTION

There was no effect of glyphosate acid on food consumption for the FO generation, all F1 females and F1
males of the low and intermediate level dose group during the pre-mating period. Only F1 males of the
high-level dose group showed significantly lower food consumption throughout the pre-mating period.
There was no effect of glyphosate acid on food utilisation for the FO generation, all F1 females and F1
males of the low and intermediate dose group during the pre-mating period. Food utilisation was slightly
higher for F1 males given 10000ppm glyphosate acid, the difference from control being statistically
significant for weeks 5-8 only. There was no effect of glyphosate acid on food consumption for either the
FO or F1 rats during gestation or lactation.

G. REPRODUCTIVE PARAMETERS
Oestrus cycle
There were no consistent toxicologically-significant effects on female oestrous cycles.
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Mating Performance, Fertility and Gestation
There were no treatment-related effects on pre-coital interval, mating performance, and gestation length
for both FO and F1 generation animals.

H. LITTER DATA
Size and Viability
No overt effects of glyphosate acid on pup survival or on litter size during lactation were detected.

In both generations the incidence of whole litter losses was low and similar across all groups. Glyphosate
acid treatment did not affect the percentage of post-implantation loss. The proportion of F1A and F2A
pups born live was slightly higher in the glyphosate acid groups than in the control group.
There was no effect of glyphosate acid on litter size at birth or during the time of lactation for either the
F1A or F2A pups. The proportion of litters with all pups surviving and the proportion of pups surviving
during lactation were also unaffected by the treatment. An i]@ased proportion of litters wi@"all pups
surviving noted for the F1A litters in the 10000 ppm group impa@é’)n e ol were not
present for the F2A litters since the F2A controls showe imf emgntoverge F]@éontrols. Sex
distribution within the litters was not altered by the admj@l@rati glate @ @

Growth and Development @ @Qﬁ @©

2 ©
: SIS
There was no effect of glyphosate acid on pup rrﬁl\t at Byth fo

e FIQ\or F2 Q ps. Thereafter, the
mn co@parisdnwith the control group

bodyweights of the F1A pups in the 10000 pp up @e lo
The differences from control were statistically s%gnifiC@ for S fr@day 8hrough to day 29 and for
females, from day 5 through to day 29. Ao@ﬂar ct was neithéDobse for the F2A pups in the
10000 ppm group nor tor the F1A pups of the low intet@ediate@ose leggl groups. There was no etfect
of glyphosate acid on total litter weigh%ié@\fther & rgg?. Als%@e da @ age when preputial separation
or vaginal opening occurred in the F1 nts yas unaffected eatmé

o~ > & R

Clinical signs NI AN
No clinically observable signs o§icityre noted for ﬁ%prim treated animals.

@ N
I PATHOLOGY 2 & o @@ @
Necropsy & < S @
No macroscopic findings that co@l be %@ibute@o thetment with glyphosate acid were observed in
any animal of the FO and F1 ¢ atiory@, ?;% @
@ o &

The incidence of unilateral pelvic@ tatic%%was &&@uly higher (9/69) in F2A females in the 10,000 ppm
group compared with the other groups. Morhiterg) pelvic dilatation is a very common spontaneous change
in the Alpk:APfSD strain of rat. Ther Was no%%rease in incidence in the FO or F1 adults or in the F1A
pups and, as an isolated observation, it conswlered incidental to treatment with glyphosate acid.

Organ weights @

The treatment of rats with glyphosate %d did not affect the weight of the adrenal glands, brain, right
cauda epididymis, epididymides, kidney, liver, ovary, pituitary gland, prostate gland, spleen, seminal
vesicles, testes or uterus. For the FO males given 10000 ppm glyphosate acid, liver and kidney weights
adjusted for bodyweight were statistically significantly greater than in the control group. Similar changes
were not observed in the F1 males given 10000 ppm glyphosate acid. Absolute and relative values were
comparable with the control group (see Table 5.6-10). The weight changes seen in the liver and kidney of
the FO males were therefore considered not to be treatment related. For the FO males given 3000 or
10000 ppm glyphosate acid, brain weight adjusted for bodyweight was statistically significantly greater
than in the control group. Absolute values were comparable with the control group (see Table 5.6-10).
Similar changes were not observed in the F1 animals. The weight changes seen in the brain of the FO
males were therefore considered to be incidental to treatment.
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Table 5.6-10: Liver, kidney and brain weights (relative and absolute) of males (Group mean values)

Organ weight (g)
Dietary concentration | No, of Liver Kidney Brain
(ppm) animals Absolute | Relative | Absolute | Relative | Absolute | Relative
F0 Generation
mean |19.3 3.4 3.20 0.57 2.11 0.38
0 (Control) 25 sd 2.6 0.2 0.38 0.04 0.09 0.03
mean | 19.1 3.5 3.17 0.58 2.12 0.39
1000 26 sd 2.3 0.2 0.36 0.04 0.08 0.03
mean | 18.7 3.5 3.11 0.58 2.12 0.40
3000 26 sd 1.9 0.2 0.27 0.03 0.07 0.03
mean |19.7 3.6 3,@ 0.59 2.13 04Q .
10000 25 sd | 2.7 02 |88 loos gylo07,.- |og¥

NS

mean |21.4 37y 3429 JO)  NY37
0 (Control) 25 sd 2 0 @y 05 1607 & 10.02

mean 214  |@7 45 05K [2.1 [037
1000 26 sd | 33 &0

4 0373 0.4 g;g% 0.02
mean |20.1 @] 3.6° [3.32) ¢ 71 0.38
3000 26 sd | 24 @  |le o4 @‘?’0.07 0.03
mean | 19%%  joge D36 S0.626 | 2.1 0.39
10000 26 sd 13 o3, oo o0& o007 0.03
sd - standard deviation % @J o?\’\fy 7 $
* - significantly different from control@ppi 5 y\) ?\, Q

There was no effect of glyphosate@d onQraln n orga’nus ®pight.

For the F1A female pups 1mt@§ 100 up a@ te t@%us weight was statistically significantly
lower than in the control %e was@& effec sate acid on the thymus weight of the F2A
pups. The observation in FlA@emaIG@s theg@e cofRidered incidental to treatment with glyphosate
acid. ©
$ @ O
Sperm assessment \ @ é
In FO and F1 males no effect of h acid%&Y the number of sperm, sperm motility parameters or
sperm morphology was observed. @

Y &

©
Oocyte assessment o
There was no effect of 10000 ppm gl@ate acid on the number of primordial and small growing
follicles in the left ovary of the F1 parel%limals.

Histopathology
No treatment-related changes were detected in the FO and F1 generations.
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1. CONCLUSION

The oral administration of glyphosate acid to rats by dietary admixture at a maximum dose level of
10,000 ppm for two successive generations of the Alpk:APfSD rat resulted in possible treatment-
related changes at 10,000 ppm, where a reduction in the bodyweight of the F1A pups in the
10000 ppm group with a subsequent reduction in bodyweight of the selected F1 parent males for the
duration of the pre-mating period was observed. Therefore the ‘No Observed Adverse Effect Level’
(NOAEL) was considered to be 3000 ppm (equivalent to 322 and 459 mg/kg bw/day for males and
females, respectively) for maternal and offspring for both the F0 and F1 generations.

Annex point Author(s) Year Study title

ITA, 5.6.1/03 - 1997 HR-001: A two-generation reproduction slu%jn
rats

P e
3l «§
@at.. 1&? 0648 \Q 0 @Q

S
e ﬁ @ ~
ﬁ& not llsl@v % o“@é)
Guideline: N @C @rl § | PUS-E@X FIFREA Guidelines

> Qubdivity 84), 1$an MAFF Guideline 59
@Q Q@ﬁokﬁ@ @, “@ )

Deviations: @ & n
Dates of experimental work: @? & 6 Ot§lo -03-31
@C@ @} ‘&

Executive Summary %

To evaluate the potential @ @xcli @roups of 24 Sprague-Dawley rats per sex
were fed diets c.ontainju@% st su t'mce oncen@p.mo 1200, 6000 and 30000 ppm for two
consecutive generations. Clinigat®ki odyu@oht opment food consumption were monitored
during the study. Reproducti mating, fertility and gestation indices, sperm
assessment) were also evaluated. %@ pati&mcal@xammanom were performed on all animals. Organ
weight determinations and histop xan ions were also performed on designated animals.
Litter data determined covered the total llve and dead pups, the number of males and females,
viability indices, body weights and clipil si

There were no treatment-related signs of t ny noted in parental animals of the low- and mid-dose
groups. At 30000 ppm treatment-related a se effects consisted of defecation of loose stool in FO and F1
males and females, and decreased b weights in FO and Fl males. Also in the high-dose group
distension of the caecum and increased®liver and kidney weights in FO and Fl males and a decreased

prostrate weight in F1 males were observed at necropsy.

Reproductive performance was not affected by the treatment in any dose group. The slightly lower
gestation indices observed in Fl females of the mid- and high-dose group were considered unrelated to
treatment, as shown by the results of the reciprocal crosses of F1 animals with untreated rats.

No treatment-related alterations were observed in offspring of the low- and mid-dose groups. In the high-
dose group pups of both sexes of the F1 and F2 generation showed significant decreased body weights and
a significant increase in the incidence of distension of the cascum.
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Oral dietary administration of 0,

1200, 6000 and 30000 ppm HR-001 to Sprague-Dawley rats for two
successive generations resulted in treatment-related signs of toxicity in parental rats at 30,000 ppm.
Therefore, the NOAEL for maternal toxicity is considered to be 6000 ppm, equivalent to 417-458 mg/kg

bw/day and 485-530 mg/kg bw/day for males and females, respectively.

The NOAEL for reproduction is 30000 ppm, since the reproductive performance was not affected in any
dose group. Based on the body weight effects and increased incidences of caccum distension the NOAEL

tor offspring is considered to be 6000 ppm.

L

A. MATERIALS
1. Test material:
Identification:
Description:
Lot/Batch #:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:
Species:
Strain:
Source:
Ag
Weight a,@éf;:

MATERIALS AND METHODS

S b

Glyphosate technical, Co@®: HR@H ©
White crystal 6(& o@\ \@
T-950308 @
94.61% (w/w) @ )

4 ©
Vs el @
ales:@Z - lg; f@@s: 112-126 ¢

Acclimation peri%g@ 7 d Q

Diet/Food:

Water:

Housing:

Environmental conditions:

®RS @)
ifie lveriie@feed
3 itug@ QO

Filt&@% ste@ized well water, ad libitum

g ac@matisation in groups of five per sex in suspended
wire-mestYstainless steel cages). During pre-mating, and mating
perio imals were housed in groups o 3/sex/cage. During
maggg one male and one female were housed in aluminium
cage$ with wire-mesh floors and fronts. Mated females were
housed individually during gestation and lactation and provided
with bedding material. After day 29 females separated from their
litter were house in pairs until termination. Males were housed
up to four per cage after being used for mating.

Temperature: 22 +2°C
Humidity: 55 £ 10%
Air changes:  15/hour

12 hours light/dark cycle

), ad
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B: STUDY DESIGN AND METHODS
In life dates: 1996-04-16 - 1997-03-31

Animal assignment and treatment:

In a two-generation reproduction study groups of 24 Sprague-Dawley rats per sex of the FO generation
recetved daily dietary doses of 0, 1200, 6000 and 30000 ppm HR-001 in diet. The dose levels were chosen
based on results of a preliminary reproductive study in Crj:CD (SD) rats..

After 10 weeks of treatment pairing of animals within each dose group was undertaken on a one male: one
female basis, to produce the F1 litters. The day of proved copulation was designated Day O of gestation.
Copulated females were placed individually into breeding boxes with nestle material. The day of
completed parturition was designated Day O of lactation. On Day 4 post partum, litter sizes were reduced
to a maximum of 8 pups, preferable to 4 males and 4 females, and the remaining pups were culled.
Weaning was done on Day 21 of lactation and all FO parental als were sacrificed. Groups @?4 male
and 24 female offspring from each dose group of the F0 g%@tlon @fe sd tq&@rm Lb@’ 1 parents.

Unselected offspring were sacrificed and subjected to a gro ecr

\ N

The offspring selected for the F1 generation were do for 1@ e @d thef%palr Qlthln each dose
group to produce the F2 litters. F2 litters were weanegpn Da 1 of lgorati d ter ated together with
F1 parental animals. F1 parental rats which fallec%%rod% F2 offgprin (1 d 10 females with
normal external genitalia and oestrus cycle) ntrea rats° the same strain and
sacrificed thereafter for fertility assessment (re duct &erf%&mce@ &)
. . \ @, Q @ @
Diet preparation and analyses Av ©

Diets were prepared monthly during the -mat@ erl@ and ee@rmg the breeding period. For
cach dose level a specified amount of g€test & stanc S d mall amount of basal diet in a
mortar. This pre-mix was stirred int reé@ ng l@mt 1@ diets were stored at about 4 °C in
the dark. Analyses for homogeneitfOwere done f ch d@lev (g, the first diet preparation. Analyses
for achieved concentration were@&w @H pre&» ared dle

Clinical observations %

A check for clinical signs@%xlclt@nd m(%ﬂhty @S m nce daily on all FO and F1 parental animals.
fe% prior to treatment, and weekly during pre-

pre-mating periods and on gestatlolx@ys 0, @14 anQZO and on days 0, 7, 14 and 21 of lactatlon and at
necropsy. \ KQ

. ¥ @
Body weight N)
Individual body weights FO and F1 II%GS addlts were determined prior to treatment, and weekly during
pre-mating and breeding periods and at n§§gopsy FO and F1 females were weighed prior to treatment,
weekly during pre-mating periods and @estaﬁon days 0, 7, 14 and 20, and on days 0, 7, 14 and 21 of
lactation, and at necropsy.

Food consumption and compound intake

Food consumption for each cage was recorded and daily food consumption was calculated. Determination
of food consumption was made on a weekly basis during the pre-mating period for males and females and
during the breeding period for males. In addition, for females total food consumption was determined at
the following intervals: Day 0-7, 7-14, 14-20 of gestation and of days 0-7, 7-14 and 14-21 of lactation.
Compound intakes in parental animals were calculated during the pre-mating periods for each sex on a
weekly basis.

Reproduction parameters

Oestrus cycle

The oestrus cycle was checked daily by microscopically examination of vaginal smears. Examinations
were done for each female for one week prior to mating until copulation was confirmed.
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Reproductive performance

Mating indices for males and females were calculated separately after copulation was confirmed. In
addition, fertility and gestation indices, the length of gestation, as well as the number of implantation sites
were determined.

Sperm assessment

An assessment of motility and morphology of epididymal sperm was done at necropsy for 10 males per
group, which were selected for the organ weight measurement, as well as for males that failed to
impregnate females.

Litter data

Total number of live and dead pups, and the number of males and females per litter were determined on
Day 0 of lactation. The sex ratio was calculated for each gr V1ab111ty 1n ices, were det ned for
each litter on lactation days 0, 4 and 21. Body weights wer&@term}@ﬂ oatlo&b@'@ys @ 7, 14 and
21.

A check for clinical signs of toxicity and mortality was r@ie oﬁaﬂy ng @ac perlod on all

F1 and F2 pups. A detailed physical examination was on tlor@s ) 7, 14@

: @ Q
Sacrifice and pathology ”\9
All surviving parental FO and F1 males and fem %%’wer Cnérifi on ]@/ 21 ﬁe@ partum and subjected
to a gross pathological examination. Animals oﬁall geperatio at were@pund dead or were killed

were preserved: adrenals, aorta, brain, caggym, ¢ du@enum@pldld s, eyes, gross lesions, head
(incl. nasal cavity, paranasal sinuses, buceal ml@) al@ears) Qeart, l$\m, jejunum, kidneys, larynx,

liver, lung, mammary gland, oesopha ova Ui, pan&% itary, prostrate, rectum, seminal
vesicles, spleen, stomach, testes, U@s s\ 01d/!?|th tong@ trachea, urinary bladder, uterus

(cornua and cervix) and vagina. _©

moribund during the study period were necr@le(@oon (©) ossibf@ The f$Nowing organs and tissues

Q
F1 and F2 pups that were not lgted Qay 4@? lactaz%n weﬂ&@glso killed and necropsied on that day. In
addition, F1 weanlings tha éere @’sele entg@nimals of the F1 generation and all 2
weanlings were necropsi t 22- -26 @ys ofIheir age, respectively. The same organs, as
described above, were preserve 1ma@er sexPar litter of the F1 and F2 weanlings necropsied.

The following organs weights of &@@’0 m@“ males and females from each dose group that were
sacrificed at the end of the study@ @ frm&@alrs of parental animals that failed to mate: adrenal
gland, brain, epididymides, kidneys, llve&varl@ prostrate, pituitary, seminal vesicles (with coagulating
gland and fluids), testes, uterus.
A histopathological examination was@%)erforf@d on the reproductive organs and pituitary of the control
and high dose FO and F1 parental animals<hat survived until scheduled termination. A histopathological
examination of the reproductive organ Al pituitary in the low and mid-dose group was only performed
on pairs of animals that had failed to produce offspring.

In addition, a histopathological examination was performed on organs with significant weight change, and
on all organs with gross pathological changes.

Statistics

One or a combination of the following statistical methods were applied for the evaluation of the measured
parameters: Bartlett’s test for equality of variance (p=0.05) followed by parametric analyses of variance in
one-way classification (p=0.05) or Dunnett’s t-test or Schetfé s multiple comparison test (p=0.05, 0.01 or
0.001); or Bartlett’s test followed by Kruskal-Wallis test (P=0.05) and Dunnett-type mean rank test or
Scheffé-type mean rank test ((p=0.05, 0.01 or 0.001). Fisher’s exact probability test ((p=0.05, 0.01 or
0.001) and Mann-Whitney’s U-test (p=0.05 or 0.01) were also used.

II. RESULTS AND DISCUSSION
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A. ANALYSIS OF DOSE FORMULATIONS

Based on the results of the dose-finding study the chemical stability of the test substance in the was given
for 5 weeks (at room temperature) in sealed plastic bags in the dark, and for at least 2 weeks after being
released from the plastic bags.

Homogeneity of the test substance in the dietary mixtures was satisfactory, percentage deviations from the
overall mean were within 4%. The mean achieved concentrations of HR-001 in the diet preparations were
in the range of 90 — 105% of the nominal and therefore acceptable.

B. MORTALITY

FO and F1 males

Seven unscheduled deaths occurred during the study. In the FO generation one control male was killed for
humane reasons during week 9 because it was found to have a ruptured eyeball. In the low level dose
group one female was killed for humane reasons during we@M having failed to litOter on @ﬁe, dead
foetuses were present in the uterus. In the intermediate level @@se grogy onale kill week 14
on gestation day 23 due to difficulties with parturition. In%ke hi vel dose gro@ on ale with an
imperforate vagina and one male having a subcutaneous l@s \ illeyrwe and 887 respectively.
In the F1 generation two control animals were killed 1 ‘ktren@ One =}> duc;&éo an ggfidental injury in

week 2 and one female in week 15 due to difficulties @1 ition @ne d& foen@xesent n uterus).
& X

F0 and F1 females @ @ @Q @} °\@@

There were no mortalities observed during the sf&dy p . ?&9@ &)

&t &

° ©
C.  CLINICAL OBSERVATIONS v\,\ Q@’ S o &
IO and F1 males & Q Q

There were no treatment-related clln ns rved the an 00 ppm groups.
At 30000 ppm FO and F1 parental blte %ose 1 W1Q1n01dences during the pre-mating

growth and breeding periods of 3/@ and 284 f era , and of 13/24 and 0/24 for the F1
generation, respectively, with a ific ffere?&e 1n val T the pre-mating growth period of the
F1 generation. Since this findi was obs d in &ger ardyps including control, defecation of loose

stool was considered to be r n@ﬁ

Statistically significant dj nces were al obse@@d 1 incidence of hair loss during the breeding
period for FO males in all test tanc oup , the occurrence of this change in the treated
groups was rather lower than was%n&de@ to be incidental.

During the study period, one FO @ and@*’e Flgmale in the control group and one F1 male in the
6000 ppm group showed maloc@smno(@ the «ifdisors, respiratory wheezing, and red sebum. The
aforementioned one F1 male of the 68@ pn@group also showed distension of the abdomen. These
animals were euthanatised within seveset daysggtter discovery due to unfavourable prognosis. Necropsy
noted a fracture of the facial bones in%] casé@ suggesting that the alterations were caused by an accident
in the cage. Accident malocclusion of incisQgs was also observed in one F1 male in the 1200 ppm group.
However, test substance treatment of thi Shimal was continued until termination of the study because its
condition was improved.

FO and F1 females

There were no treatment-related clinical signs observed in the 1200 and 6000 ppm groups.

In FO and F1 parental females, loose stool was also observed at 30000 ppm. The incidences during the pre-
mating growth period and the lactation and post-weaning period were 1/24 and 6/24 for the FO generation,
and 4/24 and 2/24 for the F1 generation, respectively, with a significant difference in the value for the
lactation and post-weaning period of the FO generation.

D. BODY WEIGHT

FO and F1 males

Mean body weights of FO and F1 males in the 30000 ppm group were consistently lower than those in the
control group from treatment week 1 to the day of necropsy, and the differences from controls at treatment
weeks 1-12 and 14 for the FO generation, and treatment weeks 1-6 for the F1 generation were statistically
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significant. In the 1200 and 6000 ppm groups, mean body weights of FO and F1 parental males were
comparable to the controls throughout the study.

FO and F1 females

There were no significant differences in mean body weights of FO females in any treatment group when
compared to control. In F1 females in the 30000 ppm group, mean body weight on lactation day 0 was
significantly higher than that in the control group. In the 1200 and 6000 ppm groups, mean body weights
of F1 parental females were comparable to the controls throughout the study.

E. FOOD CONSUMPTION AND TEST COMPOUND INTAKE

FO and F1 males

In FO males, mean food consumption at treatment week 13 in the 1200 ppm group was significantly higher
than that in the control group. Since there was no such increase observed in the mid- and high- dose groups
throughout the study, this change was not thought to be treatmegi elated

In F1 males in the 30000 ppm group, mean food consumpt;ﬁgt trea@ént 1gn @ntly lower
m\@hl

than that in the control group, but the values on the o S group were
comparable to the controls. In the 1200 and 6000 ppm g ps @n g tlo@ 1 males was
comparable to the controls throughout the study. % @ © 0 ©
o & o & &

F0 and F1 females Q ﬁ%o S

In FO females, the values on treatment weeks 2- @}i the 0 rowp were‘\s@niﬁcantly higher than
the controls. Inversely, the value on lactation d%ys 7-din ose®up w@ significantly lower than
those in the control group. So it was uncleap@se chdnges treaf@ent-rgfé#ted or not. In the 1200 and

6000 ppm groups, mean food consumptiofigt FO ales @ls cor@arabl the controls throughout the

study.
In F1 females in the 1200 and 600 @oup ean q%()d o@mpt@l on lactation days 14-21 were

significantly higher than those in th ese ges were thought to be incidental
because no such increase was obséyed in do, rou n the 30000 ppm group, mean food
consumption of I'1 females was @\p to the ntro u@mut the study.

The group mean achieved (r@es ghmm@ed 1r§ble gﬁll below.

Table 5.6-11: Group mean%ueve\@lose %@s Fo md F1 &ratlon

Group Dletary. Q %ﬁean a@ﬁeved dose level
concentration \@ @ 8
(ppm) Q @ K@ng/kg bw/day)
@%Jes Females
FO @Fl FO F1
Control 0 09 y/ 0 0 0
Low 1200 83.6 91.7 96.9 104.8
Intermediate 6000 417 &P 458 485 530
High 30000 2150 2411 2532 2760

F. REPRODUCTIVE PARAMETERS

FO males and females

Reproductive performance of FO parental animals was not adversely atfected by test substance treatment,
and no significant differences were observed in such parameters as percentage of females having normal
oestrous cycle, mating index, fertility index, gestation index, duration of gestation, number of implantation
sites , and number, motility and morphology of epididymal sperm between the control group and the
treated groups.
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F1 males and females

In F1 parental animals, reproductive parameters in the treated groups were also comparable to the controls
with the exception of gestation index and number of implantation sites, on which some biases were
occasionally observed.

The significant higher number of implantation sites at 1200 ppm when compared to control was
considered to be unrelated to treatment, since there was no increase noted at 6000 and 30000 ppm.

A similar bias was also found in the fertility index. The fertility indices in the control, 1200, 6000 and
30000 ppm groups were 95.8 (23/24), 95.8 (23/24), 87.5 (21/24) and 79.2% (23/24), respectively, with
somewhat low values in the 2 higher dose groups. However, these decreases were considered to be
incidental because the differences between the control and treated groups were not statistically significant,
and because, as described below, normal reproduction results were obtained in the F1 parental animals,
which had failed to produce offspring in this study, after remating with untreated animals.

Among the total of ten F1 females mated with untreated male ly one femagle in the 30000 @fn group
did not undergo pregnancy. Histopathological of this female Bowedgy? abalit' &n th #productive
organs and pituitary. So the cause of infertility of this fem was“%@t kngwn. Th er F1 females
were proved to have normal reproductive performance. C@ F1 n of Q@ZO ~H00 and 30000
ppm groups could not successtully impregnate K\ catedyTem: mat@%h Th§ 3 males had
histopathological abnormalities in the testes and ep%d@ymide@nd al@prmalitdes in @sperm parameters,
as a cause of infertility. However, the other &\nale%were ved gto” hav rmal reproductive
performance. Thus, the majority of F1 males agg fem Whiﬁd @%Ied tédgfoduce offspring were
proved to have normal reproductive performanc& @ N Ka@ &)

«D & < Q
G. LITTER DATA v\,\ Q@’ @© > @@
Number of pups delivered N &) NS
Mean number of F1 and F2 pups deli n 1200,&5‘000&1@9 300®)pm groups were comparable to
the controls. N) && %}} § \Q
Sex ratio §© S ?\o@ 0&\ °@
Sex ratios of F1 and F2 pups i&g) ) 12@0@%@%00%@& 300@ ppm @5 ups were comparable to the controls.

K
Viability index &@ SEFCNES

The viability indices of F1 and ups gﬁhe 1@0, 6(() i,g d 30000 ppm groups were comparable to the

controls. RN Qr ?;% @
. @ O &

Body weights Q> @ KQ

F1 pups

There were no effects on mean body, @ight @@ed in the low- and mid-dose group when compared to
controls. F1 pups of both sexes in the OOOﬁm group, showed significantly higher mean body weights
on lactation day O than the controls. How&%r, mean body weights on days 14 and 21 were significantly
decreased when compared controls. %

F2 pups
There were no effects on mean body weight noted in the low- and mid-dose group when compared to

controls during the lactation period. In F2 pups in the 30000 ppm group, mean body weights of both sexes
on day 21 of lactation were significantly lower than those in the control group.

Clinical signs
There were no treatment-related abnormalities noted in F1 and F2 pups of any dose group.

During the lactation period, deaths and loss due to maternal cannibalism occurred in several pups in all
groups including the control. However, the incidences in the treated groups were comparable to the
control.
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I PATHOLOGY

Necropsy

FO and F1 generation

Necropsy of parental animals of both sexes noted several findings in all groups including the control
group. Among these alterations, the incidences of distension of the caecum in FO and F1 males and
temales of the 30000 ppm group were significantly higher than those of the controls, and were considered
treatment-related. Statistically significant differences from controls were also found in the incidences of
hair loss in FO males of the 1200, 6000 and 30000 ppm groups. However, the values were rather lower
than controls and were considered to be incidental. Other findings were low in their incidences and
considered not treatment-related.

F1 and F2 pups

Necropsy of stillbirths found on lactation days O, pups found dead during lactation days 1-4, and pups
killed to reduce the litter size on lactation day 4 demonstrated @Ieatment -related abnormalltl@l‘h any of
the F1 and F2 pups.

During days 5-21 of lactation, only 2 F1 pups in the 1200 ﬁ’&h gr er‘@nd d& N@psy of these
dead pups were not performed due to advanced autolysis.

Necropsy of F1 and F2 weanlings in the 30000 ppm p no@g dls@on ofﬁhe c <§m suggesting a
treatment-related occurrence. In the 1200 and 600 gpm er , o @gatm@relat@bnormahtles were

Q,

. . \
observed in any of the F1 and F2 weanlings. @§ @ @é\y &, %
Organ weights AN @Q X ?&9@ &)
FO and F1 males: o\@ ?Q
There were no effects in the absolute and f&lative wddghts 1 and, males of the low- and mid-
dose groups. At 30000 ppm relative ghtsﬁn @@ver @ 1 @ of FO and F1 males were
significantly higher than the control es **- se 1 ase, C&
males in the high-dose group, ther s"
weights of the prostate. Besides th€se chan
group was significantly higher th
change associated with the lov&l}a dy w‘éysg

idered treatment-related. In F1

creas oted in the absolute and relative
\& ralné%mght of FO males in the 30000 ppm
wev@ is finding was considered to be the

N Q @
FO and F1 females @ ’ < @ @
In FO females, the absolute an@atwe @%lght@f all ns were comparable between the control and
treated groups. In F1 females agythe 3 ppiverou e absolute and relative weights of the liver and
kidneys were significantly higher e coglfols, and these increases were considered treatment-related.
Significantly higher-than-control @ue waslso rved in the absolute kidney weight in the 6000 ppm
group. However, this increase was not ¢@sidergg treatment-related because statistical significance in the
difference between the control and 60§(wm ups disappeared when all F1 females were subjected to
the weighing of the kidneys fixed in 1 neudal buffered formalin. The significant lower relative ovarian
weight observed in F1 females in the 1200ppm group was considered to be an incidental finding because
no such decrease was observed in the mid>Nand high-dose groups.

Histopathology

FO and F1 generations

In all FO and F1 males and females in the 30000 ppm group, histopathological examinations of the
reproductive organs and pituitaries did not indicate any treatment-related alterations.

No treatment-related histopathological alterations were also evident in the following organs in which
significant weight changes were detected: kidneys of 1 females in the 6000 ppm group; kidneys of F0
males and F1 males and females in the 30000 ppm group; and liver of F1 males and females in the
30000 ppm group.
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1. CONCLUSION

The oral administration of HR-001 to rats by dietary admixture at a maximum dose level of
30000 ppm for two successive generafions of Sprague-Dawley rat resuited in maternal toxicity at
30000 ppm. Thus, the NOAEL for maternal toxicity is 6000 ppm, equivalent to 417-458 mg/kg
bw/day and 485-530 mg/kg bw/day for males and females, respectively.

The NOAEL for reproduction is 30000 ppm, since the reproductive performance was not affected in
any dose group. Based on the body weight effects and increased incidences of caecum distension the
NOAEL for offspring is considered to be 6000 ppm.

Annex point Author(s) Year Study title

ITA, 5.6.1/04 s 1993 Two Gener@n Reproduc@n Study, in Wig
Rats. Y Q@ @

1 | \
N :
& l&%pub]i@gj O @@
Guideline: N @@ECD A6 (1 &@ QQ
Deviations: @ Q Non%a @’ $
Dates of experimental work: @<§ &@ @ lQ&QApl |]@9” (not further specified)
& S P
Executive Summary [ @ 0 @}
To evaluate the potential effg:@@ of glxphosa %chm@m r %dm,tion groups of 30 Wistar rats per sex

were fed diets containing g@ e co@nmﬁ s 0 (@’00 1000, and 10000 ppm (equivalent to 0,
77,77 and 770 mg/kg b y) F(@wo C(@ecutlve@ener@mq up to weaning of third (F2) generation.

First parental (FO) animals werireateffor ati:;ast 8 Weks before mating. The first pairing produced the
F1 litter from which the second pagdwial oegétic@s selected. All F2 litters were sacrificed at weaning
All groups were observed for c1ica| "Nuns, y weight development, food consumption, mating
behaviour, vaginal smear and pups ob§?§on @umber, sex, survival and body weight). During gestation
and lactation periods the dams wereGgpservegdfor body weight and food consumption. The data were
statistically analysed. From all groups of pagental (FO and F1) rats, major visceral organs and reproductive
organs were subjected to detailed gross n sy. Lesions if any found in reproductive organs/tissues in all
groups were subjected to h]qtopathol@mal examination. All pups were subjected to detailed gross

pathology.

Dietary administration of glyphosate at up to 10000 ppm for two successive generations in Wistar rats
showed no treatment and dose related significant and consistent changes in the incidence of clinical signs,
mortality rate, body weight change and food consumption during treatment, gestation and lactation
periods., No treatment and dose related consistent effects on number of pups bormn (combined and
individual sex) and their growth were observed: however the total litter weight and female pup weight
tended to be higher in treatment groups occasionally.

The reproductive performance parameters like (a) number of dams littered (b) number of dead pups at first
observation (¢) mean litter size; pup survival parameters like live birth index and survival index for 24
hours, day 4, 7, 14 and 21 and fertility index parameters for sires and dams have though shown some
incidental significant changes compared to the control group: however, these changes were not consistent
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in both the generations and there was no relationship with treatment or the dose of the test compound in
the diet.

In the two generation reproduction study conducted on glyphosate at dietary dose levels of 0, 100, 1000
and 10000 ppm no major effects on general health, growth of parents, gestation/lactation period, body
weight and food consumption, gross necropsy findings of pups and parents were observed. The test
compound did not cause any treatment or dose related consistent changes in parental mortality, parturition
performance, mean litter size, pup weight and male and female fertility index. The NOAEL for maternal
toxicity was therefore considered to be 10000 ppm. The NOAEL for offspring was found to be 10000

L MATERIALS AND METHODS
A.  MATERIALS < @ .o
. QO @ 9 @
1. Test material: C:& ﬁ\’\? AS @Kv °N
Identification: Glyphosate technicalb ©@ § o@ §
Chemical name N-(Phosphonometﬁg% glygle © Qﬁ& &Q
Description:  Odourless, wh @ryst N@» &\ Q
Batch #: 60 @4\’ @Q @Q @ °\@@
Pusity: 96.8% > @ & § &
Date of receipt  11/9/ 1%9\9? @ @© 6 @Q’)
Stability of test compound: Mm@%an t&@%e @ amb tem@ture
2. Vehicle and/ @ ) %\ %o O
or positive control: é@hin q@% Q § \Q
3. Test animals: ?@ &\ o\@’
7

T v P
Age at start of treatment
@KN O S
0 QT O

Sex: Ma d f@lales

i 9)
Me'fn} b‘ody welght at l\@es: 16y - 190 g; females: 141 - 160 g
initiation of dosing;

Acclimation period: %

St
Diet/Food: St ard brand powdered rat feed manufactured
by India

Water: Deep bore well water passed through activated charcoal filter
and exposed to UV rays on-line water filter cam-
purifier manufactured by
India) was provided in glass bottles ad libitum

E]

Housing: Groups of five/three rats of same sex per cage depending on the
size of the animals were accommodated in standard
polypropylene rat cages (size: L 430 x W 270x H 150 mm) with
stainless steel top grill; bedding material (paddy husk) was
changed three times per week.
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Environmental conditions: Temperature: 22 +3°C
Humidity: 40-70%
Air changes:  10-15/hour
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: May 1991 to April 1992 (not further specified)

Animal assignment and treatment:

In a two-generation reproduction study groups of 30 Wistar rats per sex of the FO generation received

daily dietary doses of 0, 100, 1000 and 10000 ppm glyphosate @hnical n diet, °

After at least 8 weeks of treatment pairing of animals withi@pach @S‘E g was, @dert on a one

male: one female basis, to produce the F1 litters. The d%&of p?@ved ati agipah smear) was

designated Day O of gestation. On Day 4 post partum, li® sizes&ere %@iedo@ ma m of 8 pups,

preferable to 4 males and 4 females, and the remaining@ps weagg culle, eanijzig wasg@pne on Day 21 of

lactation and all FO parental animals were sacrificoe@ rou@of 30qale @ 30 f@sa e offspring from

each dose group of the FO generation were selected@form%e F1 pagents.

The offspring selected for the F1 generation wergpaired &@thin doséroup%@produce the F2 litters.

F2 litters were weaned on Day 21 of lactation aff termj é§ed t er @1 F1 ental animals.
SCZBN o O @@

Diet preparation and analyses R @’ (@) ©)

The required quantities of test compound re ed agd mix@many with 1.0 kg of powdered rat

teed to prepare the premix. The pre 1\@ wels adde the Bilk ofyemaining quantities of feed and
mixed in ribbon mixer. Prepared feeg

Q ks&g sangg@d a@erent@tervals for assaying test compound

concentration in experimental diet. © o @ N
g N G

@Q
Clinical observations

¢ @
All animals were observed ﬁ@ ﬂ%@wté\é st d a

visible clinical signs were recorded with

details on type, severity, s of onSet and @atio >Any afhhal found dead or sacrificed in extremis was
necropsied and macroscopicall@orm@@ssue@/ere refadned.
N @ S O

Body weight @ S &

Males were weighed weekly un %rmi,n@on. ales were weighed weekly during pre-mating, on
Gestational Days 0, 6, 13, and 20 and o@s 1@, , 14 and 21 of lactation.

Offspring were weighed sex-wise as li@ 011@ s1,4,7,14 and 21 post partum.

Food consumption and compound intak

Food consumption for each cage of mg Swas recorded weekly until termination. Food consumption of

females was recorded weekly during p mating and at the following intervals: Days 0-6, 6-13, 13-20 of
gestation and Days 1-4, 4-7, 7-14 and 14-21 of lactation.

Reproduction parameters

Reproductive performance

The following reproductive indices were recorded: Male and female fertility index, fecundity index, mean
number of implantations, parturition percentage, percentage mortality of pregnant dams, percentage of live
pups born, in females the pre-coital interval (time elapsed between initial pairing and detection of mating)
and duration of gestation.

Litter data

Total number of live and dead pups, viability indices (mean viable litter size on day 0, live birth index),
litter weight, individual sex and observations on individual pups (if any) were determined within 24 hours
after birth. Survival indices were determined on Days 2, 4, 7, 14 and 21 of lactation. Body weights were
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determined on Lactation Days 0, 4, 7, 14 and 21. A check for clinical signs of toxicity and mortality was
made once daily during the lactation period on all F1 and F2 pups. On Day 4 post partum, offsprings were
culled to reduce litter size to eight.

Sacrifice and pathology
All surviving parental FO and F1 males and females and the non-selected weanlings from F1 and all F2
weanlings were sacrificed and subjected to a gross pathological examination. Tissue collection was done
for parent generation only. Animals of all generations that died, were found dead or were killed moribund
during the study period were necropsied as soon as possible.
The following organs and tissues were preserved from all FO and F1 parents of all groups: Ovaries, uterus,
vagina, testes, epididymides, seminal vesicles, prostate, coagulation glands, pituitary, adrenals, liver and
kidneys. The organs were examined for gross pathological changes and those found abnormal were
examined histopathologically.
Females failing to get mated within 21 days and females fa111 produce a 1able lltter by ]@r 25 post
coitum were necropsied and any macroscopically abno tlssu hlS thologlcal
examination. The presence of corpora lutea, 1mp1antat10ns res ons a exa@ned l@males which
had failed to produce a viable litter.
On Day 4 post partum, offsprings were culled to &@ice h@@ sm@ el lﬁ\ whe ﬁossmle culled
offspring or found dead were necropsied. All 2 pup@/ere safgificed @ we@g &

XN
Statistics y\’& @ @ @} °\@@
One or a combination of the following statlstlcaﬁmeth@ plle the €galuation of the measured
parameters: Dunnett’s t-test (for body welgh&@m@ump § littefQumb, Dyigter weight, gestation and
lactation period), Z Test (for mating perforthgnce lity ifdex, g@atlon &ex, live birth index, viability
index, lactation index, pups survival dat @umbe%) de@pups 1rth @Vival indices, number littered)
and t/r test (for dose-response relatlong% @

X
Ré*ULR@@\I @cy@xm
SN
A. ANALYSIS OF DO;I;é?RM@AT > &Q

In-house stability study for > techifal w arriut at 0, 2000 and 20000 ppm. Chemical

stability was given for 304ays at r tem raturgyvith s of less than 7% at 0, 2000 and 20000 ppm
& stainless steel drums.

levels in experimental dlet whi red 1 lye ene 1
The mean achieved concentr hog’ﬁve in @ diet preparations were analysed; the achieved

concentrations were in the range of & 00% e anlnal and therefore acceptable.
B. MORTALITY Q\ @K
FO and F1 males N &)

There were no deaths in male animals.@ N

FO females N

In the females there were three deaths,%wo in the low dose group, (one dystokia and one suppurative
pneumonia) and one in the high dose group (cause of death not ascertained).

F1 females
One dam in low dose group died of dystokia and no other mortalities were seen.

C. CLINICAL OBSERVATIONS

FO generation
Nasal discharge and snuffling and cannibalism were seen in all groups. No other treatment related changes

in clinical signs were observed.

F1 generation
The incidence of clinical signs was low and not treatment or dose related.
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D. BODY WEIGHT

FO males

Initial body weight of treatment groups was higher compared to the control group and this trend continued
during the entire treatment period. The absolute weight gain (difference between initial and terminal)
during entire treatment period was similar to control group in low and high dose while in mid dose it was
slightly higher.

FO females
No significant treatment related differences were noted between treated and control groups.

F1 males

Mid dose group body weight (both initial and subsequent weeks) was more than control. In high dose
group initial body weight (Week () was higher than control but at Week 2 and 3 it was less. However in
this group the body weight tended to be higher (not mgnlflcant)@nng last sev% weeks ¢

Q @

F1 females (&& ﬁ\? @ % N

The body weight of all treatment groups at selection (W@k 0) hlg QOI group and
continued to be significantly higher than in the contr& roup@y up & eeky n and high dose
groups. Body weights of the high dose group daggy on s 0, @and ﬁéatlon period were
significantly higher compared to controls but ﬂ%§body %bght @4 statisgicaly not significantly
different. Another incidental significant findin s hi elgh&&]estﬁ&%nal Day 0-20) of mid
dose group dams compared to controls. Absolut body 1ght d grougpon Lactation Days 1 and

4 and that of high dose group during all perl@@of lactation 31gn1@anth§&her than in control group.

The mid dose group had lost body wei duri@ ays G- 14, @)21 ai®) 1-21 of lactation period as
dt trol.

compared to contro @ @@ R & «§ @

E. FOOD CONSUMPTION A]@E&&@OUN@WTAI@
IO parents
Mean food consumption of mal @as c arablxto the ; %ontro oughout the study. High dose female

animals tended to consume s% 1cant=§% more& @od th§§) conthfs during gestation. During lactation low

and mid-dose females consu ss especially for the Periods 7-14 and 14-21
High dose females consugﬁg 31gn1 ntly re fo atation Days 4-7 as compared to controls.

Q
F1 males @ @ x>
Treatment groups did not show isten “Hnd dage related changes as compared to control group.
However initially (Weeks 0-2) m@ d dos ups consumed significantly less feed and later on a
few occasions mid dose group showed i@ sed@onsumptlon
F1 females % @

Treatment group dams did not show treatnsdnt and dose related consistent difference from control group;
on a few occaslons the treatment group@wed both increased/decreased food consumption over control.
During gestation there was no statistically significant inter group difference in feed consumption between
control and treatments during gestation period. Low dose dams consumed significantly less food than
controls during different lactation periods (except for Day 7 and Period 7-14). Mid and high dose group
dams did not show any treatment and dose related changes over control except for an incidental finding of
increased and decreased feed consumption on Day 7, 14 and Period 7-14 and 14-21 respectively in mid
dose group.

F. REPRODUCTIVE PARAMETERS

Reproductive performance parameters of FO parental animals such as female fertility index, number of
implantations, gestation index, duration of gestation, live birth index, and duration of gestation were not
significantly different between treated and control groups. Male fertility index was significantly higher in
low and high dose groups over control.
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FO generation
On Day 1 of lactation, mean litter size was significantly less than control in low and mid dose groups and

the mean viable litter size at birth was significantly less in low dose group; the number of live pups on
Day 1 was significantly lower in the mid-dose group.

F1 generation
Reproductive performance parameters of F1 parental animals such as male and female fertility index,

fecundity index, parturition percentage and mortality of pregnant dams was not different between
treatment and control groups. The incidence of dams not littered tended to be higher in the mid-dose group
compared to controls. A significantly decreased number of implantations was observed in low and mid
dose groups; the percentage of live pups born was significantly reduced in the in mid dose group and
significantly increased in the high dose group.

Table 5.6-12: Reproductive parameters of F0- and F1-generation (Q h°
Group 1 - control Group2 © @‘i‘ou@@ I p4
0 ppm 100 ppm < X1000 %\’ 0 ppm

F0 Fl FO FLO NF1 O FRY  FI
Number of dams %@ 2) ©\)J Q
in eroup 30 30 30 o& ) 3()% § i&» \Qfo ) $ 30 30
Number of dams 4

N
littered 29 26 260 é\v 4?\@ @)@28 ‘ Q 22\@@ 30 28
Mean litter size 11.3 11.7 9.8 N SEEENE 2 10.4 11.9
Mean viable litter ° LQ* S QO © ~
0
e 1o | 17 | 37 P’ @ 20,9 9.9 11.9
Number of pups @ 2 . > @
alive on day 1 320 305 2@5§ Q?l @276@ 239 296 334
N

NZ )
Mean number of |, | 1@ N2 01166§ %V 120¢ | 123 | 129

implantations Q N o

Percentage of 7 &)

live pups born 879 . & 87 Q‘% :(;)v’ Q’%ﬁ.s @ 865 | 797% | 80.0% | 928+

[%] Q Q D> &

*significantly decreased; *A%tgmﬁC@tly 1nm@sed © @

© ©
G. LITTER DATA %@ @ yi% O
Number of pups delivered \@ © &
Mean number of F1 and F2 pups@ d g litter sizes in the 100, 1000 and 10000 ppm groups
were comparable to the controls. § @
9

Sex ratio @ V

Sex ratios of F1 and F2 pups in the 100, @ d 10000 ppm groups were comparable to the controls.
Viability index %

F1 pups

In the low dose group the pup survival index for Days 4, 14 and 21 was significantly lower than in
controls. In the mid dose group the live birth index and Day 14 survival index were higher and Day 4
survival index was lower compared to controls. In the high dose group on Day 14 and 21 survival index
was higher than in controls. Dose response relationship was not seen in these parameters.

F2 pups
There were no statistically significant inter group differences between control and treatment groups in

parameters of F2 litters at first observation including incidence of external abnormalities in pups. The
mean number of pups (combined and individual sex) during different periods of lactation did not show
statistically significant differences compared to control group.
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The group mean values of pup survival data parameters like: live birth index, 24 hours survival index and
survival index for Days 4, 7, 14 and 21 did not show any significant inter group difference between
control and treatment groups.

Body weights

F1 pups

Mean litter weight of combined sex and female pups in treatment groups were significantly more than
control group on Day 1 and 4, respectively. On Day 7 combined sex litter weight and male pup weight
was significantly less than control in low dose group while in high dose group it was more than control
group. On Day 21 the mean body weight of complete litter and individual sex pups of mid dose group
were more than control group. None of these showed any apparent dose response relationship.

F2 pups

Combined sex litter weight on day one and that of female pu all treatment, groups was hl@f than in
controls; in addition combined sex litter weight in low and se @)‘hps g?\h ale female in
mid dose group was higher than control on Day 4. In high*dgse gf ight on Day
14 and 21 was lower than control. None of these paramet% sho any & ~». res @

Clinical signs % @ @ Q &

There were no treatment-related abnormalities not, é@n F1 and F2 fféps of aay do Toup.

During the lactation period, deaths and loss due@) mat @a alisi@pccurted’in several pups in all
groups including the control. However, the iffsiden eat@&rouwere comparable to the
control. o\@ @7& © Q %

S &S

I.  PATHOLOGY @ ﬁ@ @@ $Q

Necropsy

FO generation @ y\’ S

The gross pathological lesions se@ were nso ed l ecchymoses, chronic liver changes,
kidneys with cysts and dilated p@ ypopl%ﬂc tesj&s (1 i e control group, 2 in the mid-dose and

1 in the high-dose group). The(é@ dene%was 1% nd d%not %}gear to be compound or dose related.

N O
F1 generation & ’ < @© @
The gross pathological les‘§)§seen @ere @onsolidddd and collapsed lungs with emphysema,
hydronephrotic kidneys, and tera oplaic tes €9- L'he lesions observed were few and appeared to
be incidentally. A single incidence@unlla@l test&cular hypoplasia was observed in each of the three
treatment groups, hydronephrosis @s seex@ twog@‘nals in the high dose group.
F1 pups § @
A higher incidence of emaciated pu% was\ecorded for the mid and high dose groups compared to
controls. A low incidence of minor develggnental abnormalities like Kinky tail, rudimentary tail, kidney
hydro-nephrosis and dilated pelvis occ without dose-response relation.

F2 pups
A higher incidence of emaciation has been observed in pups of high dose group. Occasional not treatment

and dose related incidence of hydronephrosis and dilated pelvis in kidney have been recorded.

Histopathology

FO generation

Reproductive organs showing gross pathological changes were recorded as outlined in the following:
testes from one control animal, two mid dose and one high dose animal. The control and high dose
animals showed degenerative changes in the seminiferous tubules while the mid dose group were normal.
These changes appeared to be incidental and not compound related.
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Fl generation

Reproductive organs showing gross pathological changes were recorded as outlined in the following:
testes from one animal in each of the three treatment groups: the testes in the low and mid dose groups
showed unilateral degenerative changes and giant cell formation in the seminiferous tubules and focal
chronic inflammation. The (estes in the high dose were normal though unequal in size. The changes
appeared to be incidental and not compound related.

III. CONCLUSION

The oral administration of glyphosate to rats by dietary admixture at a maximum dose level of
10000 ppm for two successive generations of Wistar-Dawley rats resulted in no maternal toxicity.
The NOAEL for reproduction is considered to be 10000 ppm, since the reproductive performance
was not affected in a dose-related manner. The NOAEL for offspring is 10000 ppm, smce no
treatment-related effects on offspring could be observed. @

O & & & P

NS < D
b & O o 8
Annex point Author(s) Year | Stud@title@” Y >
ITA, 5.6.1/05 1981 A@hree ge@mno 'O%IIOH @y in rats with
11
@
N
@
X

77-417

Dafsi\i bs1 (@’3 L

&S | Gpin @—GLFQ
S && JQvt putbed, @

Guideline: [S) ) @ “Nongdpre- line)
Deviations: @ % NN lic@l

Qr Q plic@le
Dates of experimental \@ @ < Qg 8—% 3 to 1980-04-09

& O o
Executive Summary @ 7 ©)

Rats were administered g]yphosal i die&lﬁ@mnuously for three successive generations. Each
generation (FO, Fl and F2) condted K12 m3Ae and 24 female CD® rats. Dietary
concentrations were adjusted weekly g%rﬁ@vih, and between mating rest periods, to achieve dose

levels of 3. 10, and 30 mg/kg bw/day. @ concuiént control group (plain diet) was included in the study.
Each parent generation was mated to produge two litters. Offspring from the second litters of the FO and
Fl parents (Flb and F2b litters, respec '%y] were selected to be parents for subsequent generations.
Offspring not included in the selectioRpprocedure and offspring from the first litter intervals of each
generation (Fla, F2a, and F3a) were sacrificed at weaning and given a gross post-mortem examination.
Pathological and histopathelogical examinations were conducted from control and high-dose parent
generations (FO, Fl and F2) and from control and high dose F3b offspring at weaning (10/sex/group).
Parameters evaluated for each generation included: mortality, body weight, food consumption, clinical
observation, maternal body weights (gestation/lactation), reproduction-fertility indices (mating, pregnancy
and fertility indices), litter data at parturition and organ weight data. Offspring from each litter interval
were evaluated during a 21-day lactation period for growth, survival, sex distribution data and gross post-
mortem observations including organ weight data (F3b offspring only).

No treatment-related effect was evident in adult mortality data, body weight and food consumption data
(growth and rest periods), and clinical observation data throughout the study (FO, Fl and F2 generation).
Considerable variability was seen in the mating-fertility indices during this study in both, the control and
treated groups, in particular during the F1 and F2 generations. In the control group, mating indices were
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low for both mating intervals of the F1 generation and in the F2 generation these indices were higher than
normally encountered. Similar fluctuations were seen in mating indices for some of the treated groups
during these same intervals. Throughout the study no consistent effect was seen in mating indices, fertility
indices (male) or pregnancy rate data to suggest an adverse effect of treatment.

No adverse effects of treatment were evident in maternal weight data, gestation length, parturition data
(number of live/dead pups at birth) or litter survival indices throughout the study. Concerning the
offspring, no treatment-related effects were indicated in sex distribution data, body weights, survival or
gross post-mortem findings. Likewise, no effect of treatment was evident in mean organ weight data
(absolute and relative to body or brain weight) for randomly selected Day 21 F3b offspring.

No adverse effect of treatment was evident in organ weight data for the FO, F1 generations and F2 adult
males. In the F2 treated females, a non-dose related, albeit statistically significant, decrease in mean
liver/body weight ratio was evident; liver/brain weight ratios for these females showed a similar reduction;
however, these differences from control were not statistically si flcant °

Gross post-mortem evaluations of the adult generations hlst glc . Al @@s of @sues from
randomly selected FO, F1 and F2 high-dose anmimals an %ffsp&@g dl@t indicate a

\

treatment-related effect. %@b @ @ 0&\ §
@ @ @ K >

Conclusion:

Oral dietary administration of 0, 3, 10 and 30 m; @bwl ate D-t Qor three successive
generations resulted in no treatment-related 31gréf toxi€ity in gﬁital@ s. Thsaefore, the NOAEL for
parental toxicity is considered to be 30 mg/kg b\‘%ﬁlday ma nd les, @pectlvely

The NOAEL for reproduction and the NO prin s fouf@l to by mg/kg bw/day, since the
reproductive performance was not affectethgn an se gi@up an@o ad@ e effects on offspring were

observed. S &)
@ o N @
L O MﬁERI@ ANDMETHODS
P & o & O
A.  MATERIALS SN
‘ 2 @& o K @
1. Test material: Q\ Q ©© @

Identification@® Gl}c%@sat
Descriptidn’ Fl@'whl

Lot #; %J 6

Q,

co Ned
N@@@epo@

Pla@

Purlty (0% active ingredient for dosing preparations;
Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:

Species: Rat
Strain:  CD® (Sprague-Dawley derived)

Age at treatment initiation:
Sex:

Mean weight at initiation
of dosing:

Acclimation period:
Diet/Food:

43 days

Males and females
Males: 139.9 - 1443 g; females: 118.0-119.2 g

7 days

Standard laboratory diet ([ | G . < /vt
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Automated watering systern (I
Water: - £y )
ad libitum
Individually (except during mating and lactation), in elevated
. stainless steel wire mesh cages; nesting material: ||| ®
Housing:

hardwood shavings added to cages on Day 19 of gestation and
changed when wet or soiled through Day 14 of lactation

12 hours light/dark cycle
No details on temperature and humidity reported

Environmental conditions:

B: STUDY DESIGN AND METHODS

In life dates: 1978-06-14 - 1980-04-09 @ o)
O @ & &L
Study design Cfé' N < S
> @ ¥ o N
Table 5.6-13: Study design D D O §
Group Dose level No. of adults . @\Io. Q@ C@\\sys poQ @%’tepathology of
(mg/kg bw/day) | initially assigned to &\matin%per Nmorteg\ FO, X! and F2 parents, F3b
mate N gen@gption @xami@ ton o\@@ weanlings
ro, k1, 12 9| Ry, RY o g
Males | Feggles | (@ Q x> D Male Female
Gies | & - Q @@
1 Control 0 12 24 S All 10 10
(plain diet) é\? @@ 2© 5\6 QQ
2 3 12 @ 25| &2 QF 8 none none
3 10 12 B w72 R N none none
4 30 1Y [A24 W 2> R 10 10
¥ T %
Animal assignment and treatn%c?t: @ -~ ~ >

o & O
f1 %le @4 female CD rats received beginning 63
dos@f 0, 3, 10 and 30 mg glyphosate/kg bw in

In a three generation reprodyd@pn st ro
days prior to mating of th ge ton dgdy die
diet. Diet samples were t at f@r wee]@'nterv% or m@sis of achieved test substance concentrations.
D RS @)
Mating: One male and two fer%dles quivalgnt dos&evels were caged together nightly until a sign of
mating (sperm and/or copulation n agin as observed or until 15 days had elapsed with no
hi

evidence of mating. The day on c%% 1denédof mating was observed was defined as Day O of
gestation. S @

i
In this study, the first litters (Fla, F2a and £&3a) from each mating were raised to weaning and discarded.
Rats produced by the second matings ( and F2b) were selected to become parents of succeeding

generations or to be subjected to compl%gross necropsy (F3b).

Diet preparation and analyses
Diets were prepared weekly during the study and were adjusted on the basis of body weight and food
consumption.

Clinical observations
A check for clinical signs of toxicity and mortality was made twice daily. A detailed physical examination
was performed on adult generations at weekly intervals throughout the study.

Body weight

Body weights of all animals were determined weekly during growth and rest periods of all generations.
Pregnant females were weighed on Days 0, 6, 15 and 20 of gestation and lactating females were weighed
on Days 0, 4, 14 and 21 of lactation.
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Food consumption and compound intake

Food consumption was recorded weekly during growth and rest periods of all generations. Test substance
intake was calculated from individual body weight and food consumption data and reported as a group
mean value for weekly intervals during the growth and rest periods of all generations.

Reproduction parameters

The day on which evidence of mating was observed was designated as Day O of gestation; the day of
delivery was designated as Day O of lactation.

Mating indices, pregnancy rates, length of gestation and male fertility indices were recorded.

Litter data
Pups of all generations were examined daily for general appearance and mortality. On Days 0, 4, 14, and
21 they were counted to record the number of live and dead pu@Body weight <%were determln@%)n Days

0,4, 14, and 21 as a litter and on Day 21 individually. @ 0%@

Total number of live and dead pups, and the number of m&gs an Qr llm@bwez@iﬁtemmned on

Day 0 of lactation. The sex ratio was calculated for eacl@rou Day and»@o @a 1on. Viability

indices, were determined for each litter on Lactation D&@O 4 . @ p ©)
AN L &

Sacrifice and pathology &\ % XN

ere@ed H@\n’bund@ring the study period

Animals of all generations that died, were foun@ead
ema were@riﬁc@aﬂer pup selection of the

were necropsied as soon as possible. All adult niales
last Fb litter (FO, F1) and after last F3b lm@wea (F2) leth&Dexpo to ether. Pups that were
found dead or stillborn pups were weighedand giyeiPa gro€y post@ortem amination including internal
sex determination, presence of milk 1 omac@@ 13,E52a, F&® and Qb animals were sacrificed at
weaning, given a gross post-mortem ¢ nay & and % orng%] ssue&ere saved. F1b and F2b animals
which were not selected as future p S W, r& acrifij%d aft@ suln@electlon of parental animals, given
a gross post-mortem examination a@d abnormral tis@ er\@ved@@?

The following organs and tiss wer reser@ from%gl pare@ (FO, F1, F2) and from 10/sex/group of
the F3b weanlings: adrenals; %%rt e andone @ow &ternal), brain, colon, duodenum, eyes with
optic nerve and Harderl o Hads (c%rles @d testsy; heart, ileum, kidney (2), liver (2 sections),
lung with main stem bronchﬁi es (l@sente , mammary gland (right inguinal), pancreas,
pituitary, salivary gland, skele usc icepStemorigwith right sciatic nerve), skin, spinal cord, spleen,
stomach, thyroid/parathyroid, urin adderg eruségrostate gross lesions, tissue masses, thymus.

Microscopic examination of histo{@gical ‘,%f?lon these tissues were done for 10 male and 10 female
animals from control and high-dose gro§ F(@: and 2 parents and of F3b offsprings.

V

The following organs were weighed %om a@parents sacrificed after weaning of the second litters and
from eighty F3b weanlings (10 males and L%females per group): adrenals, gonads, kidneys, brain, spleen,
liver, heart and pituitary. §

All pups of the second litter of the F2 parents (F3b) were necropsied at weaning and specified tissues were
preserved for selected animals in each group.

Statistics

Body weights, body weight gain, maternal body weights, food consumption, number of offspring,
offspring body weights, terminal body weights and organ weight data (absolute and relative), offspring
survival, litter survival, pup viability index at birth, mating indices, pregnancy rates and male fertility
indices data were compared to the control. Statistically significant differences were evaluated using
several methods including Dunnett's test, ANOVA, Barlett's test, Kruskal-Wallis test and Fisher Exact
Test.
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II. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS
Not reported.

B. MORTALITY

FO adults (2 dead females in mid-dose group)

In the FO generation, no unscheduled mortality occurred in the control, low- or high-dose groups. One
female of the mid-dose group died during on Lactation Day 20 of first litter having 13 live pups at time of
death. A second female of the mid-dose group died on Lactation Day 7 of second litter; this female
delivered eight pups - seven live and one dead - and all pups were dead at time of death. No mid-dose F0
male died.

F1 adults (1 dead female in mid-dose group. 1 dead female in -dose group) ¢

In the F1 generation, no unscheduled mortality occurred in ontro t 10 3s. I @ mid dose
group one female was killed in a moribund condition durl%g g perl \second litter.
This female had mated during the first mating but did n@del litt @ d mating this
female had not mated. No other mortality occurred ose I} e hl@ dose group one
female died due to an accident (animal was caught igfhe fe T jar) se hlg se female died on

Day 21 of gestation for the second litter; the ute@f tht%fema ntal&e 15 % foetuses No other
mortality occurred in the high-dose group.

@Q %’\@ @ @
F2 adults (1 dead female in low-dose group °l\(@::ad &lE in ﬁdose @oup) D
In the F2 generation, no unscheduled morgality o@ed ithe c@rol or&h dose groups. In the low-
dose group one female died during the F3a lactat@pericy. Th%h@male&@hvered a litter containing only
dead pups (13 pups) and died the day r par {Rtion. Ny o ortalty occurred in the low-dose group.
In the mid-dose group one male wa 1192 mort*vnd tion ‘@rlng the period between mating of
the first and second litters. This n@je ha ate my nate@both females during the first mating
period. No other mortality occur@@in Lh@njd do@grou@& é}

S & 9 @
C. CLINICAL OBSER Iczg Q

Clinical observation data simi etw@n the@)ntro ((\ treated groups for each generation interval
throughout the study. No advers @%atm@effec@were fdicated.
RS )

D. BODY WEIGHT @ % @

Mean body weight data during Erow perlods were comparable between the control and
treated groups for each generation, thro%@n study. Likewise, mean weight gain during the growth
periods were comparable between sang@y) groups for both sexes throughout all generations. No

treatment effect on body weight data diting t@growth and rest periods was evident.

E. FOOD CONSUMPTION AND%@T COMPOUND INTAKE

Mean food consumption data were constdered comparable between the control and treated groups (both
sexes) during the growth and rest periods for each generation, throughout the study. No adverse effect of
treatment on food consumption was evident throughout the study. Mean weekly test substance intake
values ranged from 2.8 to 3.3 mg/kg bw/day for the low-dose group, from 9.5 to 11.2 mg/kg bw/day for
the mid-dose group and from 27.7 to 33.1 mg/kg bw/day for the high dose group for all generations
including both genders.

F. REPRODUCTIVE PARAMETERS

Male and female mating indices and male fertility indices during both mating intervals of the FO
generation were considered comparable between the control and treated groups. During the second mating
mterval of the FO, pregnancy rates were lower than control in each of the treated groups; however, no
indication of a dose-relationship was evident as the lowest pregnancy rate was seen in the mid-dose group.
This reduction in pregnancy rate for the mid-dose group was not statistically significant. In the absence of
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a dose-response relationship the reduction in pregnancy rate during this mating interval (F1b) in the
treated groups was not considered treatment-related.

In the F1 generation, mating indices (males and females) for both litter intervals were comparable between
the control and treated groups. It is note-worthy that for both mating intervals of this generation, mating
indices for control and some treated groups were lower than normally encountered in multi-generation
studies. The reason for the poorer mating performance in this generation was unclear but no treatment
effect was indicated since mating indices were lowest in the control group. Pregnancy and male fertility
indices for the first mating interval of the F1 were comparable between the control and treated groups.
During the second litter interval, pregnancy rates were lower than those seen for the first interval in
control and treated groups. The lowest pregnancy rate was seen in the high-dose group; however, this
difference from the control value was not statistically significant. Pregnancy rates for the low- and mid-
dose groups, during the second mating interval, were considered comparable to control. Male fertility
indices for this same mating interval were considered comparal@between the @)ntrol and treat@éroups

O

In the F2 generation mating indices for the treated gro&é’ wef&*h)we th n c@ﬁr %\o\yeach mating

mterval. During the first mating interval of the F2 gener@) malatl Jwere lower than
control in each of the treated groups; however, only @ the dorou N dlfference from
control statistically significant. The female matingoi X for@e con@p gr@ at thy nterval was 100%
which is higher than normally encountered. The ing 1\2%63 ohger ed e control group in
this study have shown considerable variability r @n 70. &% 100€)» The i)Q, r mating performance
for the treated groups during the first mating i rval ttrl mal@ in each treatment group
that did not mate either female in their matm@nlt (‘# unlt@as coﬁrised of one male and two
females). @)

@ @ @ Q

During the second mating interval of Q@FZ ratlolx al g@ftlng @formance improved in the mid-
and high-dose groups as both mid- d 3 d oy oS @h dd@males that did not mate during the
first mating interval, mated and m@egna at leas ong @mle ale mating indices for the low-dose
group remained unchanged as me males?%hat di during the first interval, failed to mate
during the second interval. Pregnanc d f@lty m&&ces e treated groups were comparable to

control for both litter interv% th @’gen&@lon ©Q @

Mean gestation length was congble een @ contidand treated groups for each pregnancy interval
in each generation. Over the e stu o colisisten se-related effect was seen in mating, fertility or
pregnancy indices to indicate an ad@ effeé%f tra@nent

G. LITTER DATA Q Q\ @K

Litter size N

Mean litter size data on Day 21 of la%atlon%@eamng) was comparable between the control and treated
groups for each litter interval throughout ﬂ@mdy

Sex ratio %

Pup sex distributions ratios at Day O and 21 were generally comparable between the control and treated
groups for each litter interval for each generation. No adverse treatment effect on sex distribution data was
evident.

Viability index

The mean numbers of live, dead and total pups at birth and pup viability at birth for each pregnancy
interval, were comparable between the control and treated groups for each generation. The litter survival
indices were comparable between the control and treated groups for each lactation interval in the FO, F1
and F2 generation. In the FO generation, postnatal survival indices for Days 0-4 and 4-21 were comparable
between the control and treated groups for the first lactation interval (Fla). For the second litter interval of
the FO, postnatal survival indices for the Day 0-4 interval were comparable between the control and
treated groups. During the Day 4-21 interval, survival indices were significantly lower than control in each
treatment group. The increase in pup mortality during this interval (i.e. Days 4-21) was attributed to high
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pup mortality within one or more litters at each treatment level. In the low-dose group the lower pup
survival was attributed to one female that experienced complete litter mortality (litter contained 14 live
pups at Day 4). In the mid-dose group, one female died on Day 7 of lactation and all seven pups in her
litter died during the Day 4-7 lactation interval. Additionally, three mid-dose litters lost five or more pups
from their litters during the Day 4-21 lactation interval. In the high-dose group, one female lost nine of 12
pups during the Day 4-21 lactation interval.

In the F1 and F2 generations postnatal survival indices for Days 0-4 and 4-21 during both litter intervals
were considered comparable between the control and treated groups. Some statistically significant
differences in these indices were observed between the control and treated groups; however, no trend was
evident through successive generations to indicate an adverse effect of (reatment.

Body weights
Maternal body weights
Mean body weight data during the gestation and lactation 111&?3 and me 1ght change d@}flg these

same periods were comparable between the control and tre ro@"for oo pr @%rval from
each generation throughout the study. No treatment effe& as cat ' ge@on @ctatlon body
weight data throughout the study.

@
Offspring body weights @ @ @ Q &
Mean pup body weight data during each litter in 1 for ch géferatio wer %\, parable between the
control and treated groups. No adverse etfects of @n pu@ 1ght@gata wﬁ& ident.

Adult animals (FO. F1 and F2) &
Mean terminal body weight data were corﬁgarable@g@f’weee co@ol an&eated groups for both males

and females throughout the study. @ @ . @ «§ $
A
L. PATHOLOGY ©§ &&@’ o & R
Necropsy @ & @@ @
F0. F1 and F2 generations v ION
Gross necropsy of parental anl@a@s of b%% sex&@hd n@&g)ndlc@& any adverse effect of (reatment

F1. I2 and I3 offspring @ ’ @
Gross post-mortem observations @offs o at @anln o ¥1a, F2a, F3a, F3b) or post-weaning (F1b, F2b)
did not demonstrate an adver: fect @f treatitent. Liggwise, evaluation of dead pups recovered at birth

and during the 21-day lactation perl& d n@bte a@eatment-related effect.
Organ weights Q\ @K

FO, F1 and F2 generations N)

Mean organ weight data (absolute a%d reladve (o body weights or brain weights) were comparable
between the control and treated groups fore%th males and females from the FO and F1 generations. Some
statistically significant differences we@ted between control and treated groups both in mean organ
weight data and in the relative weight data; however, no trends were evident within dose levels or through
these generations.

In the F2 generation, mean organ weight data (absolute and relative) for the males were comparable
between the control and treated groups. In the F2 female group, mean liver/body weight ratios were
significantly lower than control in each of the treated groups; however, no clear dose-relationship was
apparent. Mean liver/brain weight ratios for the treated 2 females were lower than control; however,
these differences from control values were not statistically significant. Mean spleen weights (absolute and
relative to brain and body weights) were significantly higher than the control value in the F2 mid-dose
temale group; however, mean spleen weight data for the low- and high-dose F2 females were comparable
to control values. In the absence of an effect on spleen weight in the high-dose Fg female group, the
change seen in spleen weight data for the mid-dose females was considered spurious and not biologically
meaningful. Other mean organ weight data (absolute and relative to body weight or brain

weight) for the treated F2 female groups were considered comparable to control data.
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E3b offspring
Mean organ weight data (absolute and relative to body weights or brain weights) were comparable

between the control and treated groups for both males and females. No treatment-related effect was
evident in organ weight data for the F3b offspring.

Histopathology

In total 160 male and female rats (40 adults of each generation FO, F1 and F2 and 40 weanlings of F3b)
were examined microscopically. No microscopic findings were considered treatment related. Proliferative
tissue changes diagnosed as neoplasms were few. The microscopic tissue alterations, neoplastic and non-
neoplastic, were indicative of common incidental histological findings.

ITI1. CONCLUSION

The oral administration of glyphosate to rats by dietary ixture at a maximym do@%vel of
30 mg/kg bw/day for three successive generations of CD J@fs resgjfed t ent ted signs
of toxicity in parental animals. The NOAEL for reps ductﬁn is%}ﬂN mgAQ: bw, , since the
reproductive performance was not affected in any @se 5 W 0:@ f% spring is 30
mg/kg bw/day, since no adverse effects on offspﬁng@'e ob& ved© Q 0& &©

o@ @ \ Q

2.

Annex point Author(s)
[A, 5.6.1/06 @Dmﬁman‘ tration of
e@oduc z¥e Function of Two
+ Cheinova
) j < 471911129
7
o 4 S
&Q @@ OQ @t pu@ed
Guideline: § @ «O OEQR™16 (1983), US-EPA FIFRA 83-4 (1982)
Deviations: @@

Executive Summary &)
Glyphosate technical was administered by ({ictary admixture to three groups of 28 male and female FO
generation Sprague-Dawley rats each at «@ry concentrations of 1000, 3000 and 10000 ppm (equivalent
to a mean achieved dosages of 66.4 — , 196.8 — 230.2 and 668.1 — 771.3 mg/kg bw/day for males and
75.3 —82.1, 226 — 2449 and 752.3 — 841.1 mg/kg bw/day for females, respectively). An additional group
of 28 male and 28 female FO animals was exposed to basal laboratory diet to serve as a control.

Each parent generation was mated to produce two litters. Offspring from the first litters of the FO parents
(F1A litters) were selected to be parents for the Fl generation (24/sex/group). Offspring not included in
the selection procedure and offspring from the second litter of each generation (FIB and F2B) were
sacrificed at Day 21 post partum and given a gross post-mortem examination. Parent animals were
sacrificed shortly after termination of the second litter.

Clinical signs, bodyweight development, food and water consumption, mating performance, pregnancy
rate, and length of gestation of adults were monitored during the study. Litter weight, individual offspring
weights and landmark developmental signs were also recorded on specific days post partum. All animals
at termination were subjected to a gross necropsy examination and weighing of selected organs and
histopathological evaluation of selected tissues for the FO and F1 adults was performed.
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Treatment at 10000 ppm produced marginal signs of toxicity in parent animals and minimal histological
changes in the target organ (salivary gland). Histological changes in the salivary gland were also noted at
3000 ppm. This finding 1s considered to be an adaptive response due to oral irritation from the ingestion of
glyphosate, an organic acid, in the diet and is not considered to be adverse. In the offspring no treatment-
related effects were apparent at dietary administration up to 10000 ppm.

Conclusion:

Oral administration of glyphosate technical to rats by dietary admixture at a maximum dose level of
10000 ppm for two successive generations resulted in minimal effects consisting of increased food and
water consumption of F1 females, possibly reduced bodyweights of F1 males and minimal histological
changes in the salivary glands in FO and F1 adults at 10000 ppm. The only finding associated with
treatment at 3000 ppm were minimal histopathological changes in the salivary glands of FO and F1 adults.
Thus, the parental reproductive and offspring NOAELSs are considered to be 10000 ppm, corresponding to
668 and 752 mg/kg bw/day in males and females, respectively.@ °

o @ °
L MATERIALS AN%%SIET@&%D N é@ QQS\&’
QLS S
A.  MATERIALS KN\ §@ ® Qv &©
1. Test material: &\@ @\9@ N Q
Identification: Glyphosate t@‘iﬂic%@ @Q @} °\@
Description: White 80 > &@ é\’ § @@
Lot/Batch #: 206-Jag§}19-1Q@’ S > 2
Purity: 99.2@§ %" & @@ &
Stability of test compound: Sgable dun& the%%tme%perio@@
2. Vehicle and/ N && Qg § N
or positive control: b@%lain@iet ?g ;&\ o\@’
3. Test animals: o %@ @ | @&Q
S@es: @ O @Q
&smn@ Spragag-Da 19 CrlD (SD) BR VAF/Plus
Sourgy: UK
Age: @pro%@atdyeeks
Sex:QMa%\;nd feriales
Weight at dosing: : 14%@201 g; females: 106 —175 g
Acclimation period: At least IS days
Diet/Food: Diet No.2, ad libitum
Water: Tapwater, ad libitum
Housing: During pre-mating periods, animals were housed in groups of

Environmental conditions:

four in metal cages with wire mesh tront, floor and top. During
the first week of F1A and contingency animals of F2B animals
were housed in plastic cages.

During mating animals were housed on an 1:1 basis in plastic
cages where females stayed after mating for breeding. Males
were re-housed in former metal cages.

Temperature: 23 +4°C
Humidity: 45 £ 24%
Air changes:  not reported

12 hours light/dark cycle



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

May 2012 Page 570 of 1027

B: STUDY DESIGN AND METHODS
In life dates: 1990-03-14 to 1991-03-22

Animal assignment and treatment:
In a two-generation reproduction study groups of 28 Sprague-Dawley rats per sex of the FO generation
received daily dietary doses of 0, 1000, 3000 and 10000 ppm glyphosate technical. The dose levels were
chosen based on results of a previously conducted study. After at least 70 days of treatment pairing of
animals within each dose group was undertaken on a 1:1 basis to produce the F1 litters. At Day 21 post
partum of offspring from the FO mating phase, groups of 24 male and 24 female offspring from each dose
group were selected to form the F1A generation. The remaining pups were sacriticed. Approximately 10
days following the weaning of all F1A pups, FO males and fe were re-ma ed At Day 21 @f partum
all F1B pups were sacrificed. FO males and females were terpi@ated spypitly g 2 of@ pups.
The selected F1A animals were dosed from approximatel§&) eek"%@f agg for at 43
mated on a 1:1 basis (sibling pairings were avoided). On @y 4 @e &It standardized
to 8 pups per litter. The remaining pups were sacrific n Oy ortl Dter Da 21 pgst partum all F2A
pups were sacrificed. Approximately 10 days follagging ﬂ@wean@g of QFZA@W F1 males and
females were re-mated. On Day 4 post partum F@ lltt were %gandargdized to, 8pups per litter. The
remaining pups were sacrificed. On or shortly Da@ ost rtum F2B° s were sacrificed. F1
males and females were terminated shortly after%eanll@ FZ&pups

°@ > O o @@@
Diet preparation and analyses
For the weekly preparation of diet mixt a kncﬁ@% ama@nt of (RS> test 'Qstance was mixed with a small
amount of basal diet. This pre-mix wasghien a 1to l@r agi(o) t of §y3al diet and blended for further 7
minutes in a rotary double-cone-ble . &
The stability and homogeneity of @e test materd d@were Jetermined. Dietary admixtures were
analysed for achieved concentra@ thro@hout th?é\'study

Clinical observations % @

ini vati

A check for clinical sig % ill th WQ mad 'h ly and recorded daily for the first week of
treatment and on a weekly ba @ther fer. S sho .?i ¢ marked signs of ill health or reaction to
treatment were killed and subjected to op {%

Body weight %

Individual body weights were recorded agH each generation (FO: Week 6 of age; F1A: Week 4 of
age) and subsequent at weekly interv@ﬁ:m were weighed daily during mating and continued until
parturition. Weights were reported fo aysQy 7, 14, 17 and 20 of pregnancy. Females with live litters
were weighed on Days 0, 7, 14 and 21 postﬁ%zrtum

Food consumption and compound int%e

Food consumption was recorded on a weekly basis from allocation throughout the first pre-mating phase
of each generation. During this period food conversion ratios and achieved intake (mg/kg bw/day) were
calculated.

Water consumption
Water intake was observed daily during the initial and final two weeks of the first pre-mating period for
each generation and from allocation for the FO generation.

Reproduction parameters
Vaginal smears were taken daily during the 20-day mating period to examine the oestrus cycle and median
pre-coital time. Additionally, date of mating and duration of gestation was recorded.
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Litter data

The number of offspring born and the number of offspring alive were recorded daily. Pups were weighed
on Days O and 4 and all litters containing more than eight pups were culled to eight retaining, where
possible, ideally 4 pups per sex. The remaining pups were also weighed on Days 8, 12, 16 and 21. Dead
and culled young were subjected to necropsy.

Sacrifice and pathology
All adult animals were subjected to a full external and internal examination, and any macroscopic
abnormalities were recorded.

The following organs were weighed of adults: adrenals, brain, heart, kidneys, liver, lungs, ovaries,
prostrate (with seminal vesicles and coagulating gland), testes (with epididymides), thymus.

The following tissues were preserved from all adults: adrenals, gQtta, bone (femur and joint), b(@°marrow
(sternum), brain, cranial vault (for lachrymal glands, teeth, @sal tygpinat 3 m, colon,
duodenum, eyes, heart, ileum, jejunum, kidneys, llveﬁélungs\ p‘@odes@écerv mesenteric),
mammary gland, macroscopically abnormal tissues oe Varigs; pan& S, ary’, prostate
with seminal vesicles (with coagulating gland)’, rect&@ sall ¢l sclage ner keletal muscle,

skin, spinal column (vertebral column), spleen, stoggch, te§es (widhy epi mides)s, thymus, thyroids
(with parathyroids), tongue, trachea (with larynx @phar;%x) m&ary bl@ er, ué% (w1th cervix) and

vagina . @
& & @ @@
Histology of the reproductive tract was res&@ed t;%@%ults §the c@trol hlgh dose group and any

apparently infertile animals at the lower digtary entra@ipns a@conf@ to tissues marked with an

asterisk (*). N
( ) §@ @@@% o%@ @ §
Statistics Q & y\’ @
Two tailed significance tests were ormeddon pat @ters ter consumption, food consumption,
bodyweight, organ weights) an . Evalt™vion (ﬁ‘\other@mameters were found not to be useful.

Significances at 1% and 5% w%e repog% y\,@ @ @
D S
N @ & 9 &
SU ANIDDISCUSSION
& gugingd

A.  ANALYSIS OF DOSE FOAT@NS &

Stability analyses indicated that dos paragids at nominal concentrations of 500 and 30000 ppm
were stable for up to 18 days during storg@p undeg animal room conditions.

Analyses for homogeneity at nomingiNoncegffations of 500 and 30000 ppm indicated that the dose
preparations were homogeneous.

Analyses for achieved concentration perf@&yed at 4-5 weekly intervals demonstrated that the prepared
dietary admixture concentrations given% e animals were within £ 15% of the nominal concentration in
all groups.

B. TEST COMPOUND INTAKE
The group mean intakes of glyphosate are summarised in Table 5.6-14 and Table 5.6-15 below.

Table 5.6-14: Group mean achieved intakes of glyphosate - F0 generation

Group Dietary concentration Mean intakes (Week 1 - 10)
(ppm) (mg/kg bw/day)
Males Females
Control 0 0 0
Low 1000 66.4 75.3
Intermediate 3000 196.8 226.0
High 10000 668.1 752.3




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

May 2012 Page 572 of 1027

Table 5.6-15: Group mean achieved intakes of glyphosate - F1 generation

Group Dietary concentration Mean intakes (Week 5 - 16)
(ppm) (mg/kg bw/day)
Males Females
Control 0 0 0
Low 1000 76.1 82.1
Intermediate 3000 230.2 244.9
High 10000 771.3 841.1

C. MORTALITY
There were no test substance related mortalities.

Four unscheduled deaths occurred during each generation.
In the FO generation one female of the low-dose group and one &ale of the high dose group wergpkilled for
humane reasons during Week 15 and 23, respectively. T female. exhib@ed pi erectigg and thin
appearance and the necropsy noted thickened forestomach cg@wagm@% stomeh m@norﬂﬁk contents in
the gastro-intestinal tract. The male was unable to use @nd lins ing, @rrati of brain and
spinal cord at necropsy. Another male of the high- d@ gro dled@lrlng @seek @ith effects on
pancreas and liver noted at necropsy. One control cr1f1 dun@g Week 16 following poor
condition, however, the actiology of the signs was X stab Q

O @ @ 9
In the F1 generation one female of the low-dosesgroup kill lloy@hg a pggeedural error. In the mid-
dose group one male died during Week 34 aut O@h S pr@ﬁded @yalid necropsy. Moreover,
one male and one female died and were %%flcespe ely,%}rlng @k 23. Necropsies failed to
identify a specific cause of death. Q @ & Q Q
QX @ N
D. CLINICAL OBSERVATIO &@’ % Q
No treatment-related clinical sign LXMDYy W, \(\" ote {%ene signs were observed in occasional
animals from both generations @vere nQ; relatédJo trea@nent. °\e@’

R s

E. BODY WEIGHT o\@@) © Q @
No adverse effect of bod, oht @nge ev1@ tor «@ated animals in comparison to controls for
both generations.
However, absolute mean body. %@ghlgh%@e F les were slightly lower as compared to control.

@

’@

>

In addition it was noted that during thg=tirst #hate of eath generation, bodyweight gains during the initial
stages of pregnancy tended to be &@m y 10 th@ntrols at all dietary levels. Since no consistent dose-
response was apparent these effect @nclu ly be attributed to treatment.

F. FOOD AND WATER CONSUBIPT

Apart from a slightly higher but not stati%?ally significant food consumption of high-dose F1 females
during the second half of the pre-matin€périod, there were no marked intergroup differences in food
consumption of males or females.

Apart from a slight increase among high-dose F1 females (attaining statistical significance in Week 16),
no overt intergroup differences in water intake for treated males and females from the FO or F1
generations when compared to their concurrent controls.

G. REPRODUCTIVE PARAMETERS
There were no treatment-related effects on mating performance, fertility and gestation length for both F0
and F1 generation animals.

H. LITTER DATA

Size and Viability

No overt differences in litter viability were detected.

In the high-dose group total litter size at birth was consistently, but not significantly, lower than controls
across all four matings and remained lower than controls at Day 4 in three of the four matings. Since the
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mean litter size at birth within each mating, was not always the lowest litter size recorded, this finding
could not be clearly attributed to treatment.

Growth and Development
No adverse effects on mean offspring bodyweights, bodyweight change or development were detected for
male and female offspring in comparison to their controls.

Clinical signs
No clinically observable signs of toxicity were observed for offspring from treated animals.

I PATHOLOGY
Necropsy
There were no toxicologically significant macroscopic abnormalities detected in the FO and F1 animals, or

offspring. @ @O @@ o @60

f

Organ weights Q> D
There were no overt or statistically significant treatment- @ted@ges o@ w@@s analysed in
either generation. 0&
. & P L
Histopathology @

No treatment-related changes in tissues assocmt@ ith éé repr@ tlve@%ct V\?&@ detected in the FO or
F1 generation animals. ?&9@ @
o & &

Examination of two previously identified tagget or@k the@arotl(@nd su@%xlllary salivary glands, was
mitially performed only in the control high&dose g@nps. $ cts seen in the parotid gland,
or th&y

examination was extended to the remgiiing menf\g oup bmaxillary gland, examination
was extended to only the FO and F1 al% e lo f@' and dose@oup The findings are summarised
in Table 5.6-16.

& S 8 S
Table 5.6-16: Incidence of saliv %land&ndmg\@ % &Q

Observation N © Q %@ary &Qentration (ppm)
< Males Females
0 @ 1009 | ;&QOQG’ | @)00 0 | 1000 | 3000 | 10000

F0 Generation & //@ > ,,»9
Animals examined 277 o8 B 28, T 26 28 | 27 ] 28 | 28
Hypertrophy of acinar Q . @\\J ©
cells with prominent ©\ R
granular cytoplasm N @
(minimal) & 9

parotid 2 2 Y3 12 0 5 17

submaxillary 0 INEE 0 0 1 4 14
F1 Generation =
Animals examined 24 | 22 ] 23 | 23 24 | 23 ] 24 | 23
Hypertrophy of acinar
cells with prominent
granular cytoplasm
(minimal)

parotid 1 0 4 11 0 0 4 9

submaxillary 0 - - 0 0 0 0 3

- =not examined

Treatment-related minimal changes were apparent in the parotid salivary gland of both FO and F1 males
and females in the mid- and high-dose groups and the submaxillary salivary gland of the FO females in the
mid- and high-dose groups and F1 females in the high-dose group. This finding is similar to those seen
occasionally in other subchronic and long-term dietary studies and is considered to be an adaptive
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response due to oral irritation from the ingestion of glyphosate, an organic acid, in the diet and is not
considered to be adverse. There were no effects on the salivary glands noted in the low-dose group.

III. CONCLUSION

The oral administration of glyphosate technical to rats by dietary admixture at a maximum dose
level of 10000 ppm for two successive generations resulted in minimal effects consisting of increased
food and water consumption of F1 females, possibly reduced bodyweights of F1 males and minimal
histological changes in the target organ (salivary glands) in FO and F1 adults at 10000 ppm. The
only findings associated with treatment at 3000 ppm were minimal histopathological changes of the
salivary glands in FO and F1 adults. No effects were apparent at 1000 ppm. Thus, the parental
reproductive and offspring NOAELSs are considered to be 10000 ppm, corresponding to 668 and 752
mg/kg bw/day in males and females, respectively. ¢

0@ @
NS

N 2 L&
Annex point Author(s) Year | StudWitle ~° XY O

1A, 5.6.1/07 B | 1990 | Tug@enec@on Ryt

sate i€ prasyé

&@

&
&
S @

Q@} @l 'R ishe@

i
Guideline: o\@ @ & Ne®stated @it in general accordance with OECD
<

19§
Deviations: &Q ﬁ: @@a on food efficiency: no details on
N &) g@ fertil@y indices, number of live births and post-
* @ 9. ImpHintation loss, number of pups with grossly
@Q ible abnormalities,

N988-10-24 to 1989-10-13

Executive Summary 2 N
30 Sprague-Dawley rats sex/dose group %ﬂ and Fla generation) were fed daily with glyphosate at
concentrations of 2000, 10000 and 300m (corresponding to 132-140, 666-711, 1983-2230 mg/kg bw
for males and 160-163, 777-804, 232536 mg/kg bw/day for females (calculated from FO and Fla
adults)) through two generations for approximately 11 (FO-generation) and 14 weeks (Fla-generation),
respectively. Animals of the Fla-generation were mated twice to produce the F2a and F2b-generations.
Pairing of animals within each dose group was undertaken on a 1:1 basis. At weaning of offspring from
the FO mating phase, groups of 30 male and 30 female offspring from each dose group were selected to
form the Fla generation. The remaining surviving FO females and unselected offspring were terminated at
Day 21 post partum. Males were sacrificed after completion of mating phase. The offspring selected for
the Fla generation were dosed for approximately 14 weeks and then paired within each dose group to
produce the F2a and F2b litters. At weaning of the F2 litters all surviving adults and their offspring were
killed, whereas F1 males were sacrificed after completion of mating phase.

Clinical observations for mortality and moribundity were performed twice daily, and detailed observations
for signs of toxicity once weekly, when diets were prepared. Body weights were weekly determined for
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adults and on day 0, 4 (pre- and post-culling), 14 and 21 of lactation for offspring. Food consumption was
determined weekly for adults and on days 0-7, 7-4 and 14-21 of gestation and lactation.

All animals at termination and which died, or were sacrificed moribund, were subjected to a gross
necropsy. Histopathological evaluation of selected tissues was performed for control and highest dose
level animals.

No significant changes concerning mortality, mating, fertility, organ weights, gross pathology and
histopathology were observed. In the high dose group at 30000 ppm, soft stool in adults were observed in
both sexes, being accompanied by reduced body weights of adult animals (about 8%) and pups (about
10%) when compared to controls. This effect was assumed to be treatment-related. Furthermore,
decreased pup weights were observed when pups began supplementing their milk with the glyphosate-
containing food. In the 10000 ppm-dose group, decreased pup body weights were observed, too, but the
effect was less pronounced and occurred not in both sexes of all generations.

At the highest dose level of 30000 ppm a slightly, and statistigally not 31gn1f1 ant, reduced av@;age litter
size was observed in the FO and to a lesser degree in the FJQ@ams. @"red w@ot ng\? when F1

Q,

animals were re-mated and treatment-relation was considereylo be°§alvo sal. ©\
D~ o\@ N
Conclusion: @ @ @
Daily oral administration of glyphosate to Sprague@awley@ts vi d\ at co ntrations of 2000,
10000 and 30000 ppm to two generations identifi atm%; -rela effec S a pm which became

manifest In soft stools in adults and conseque parent and offspring
animals. This effect was less pronounced in the ups ose up and not in both sexes
of all generations. °

\
Therefore, the NOAEL was considered ﬁ%be 1 pp@ for @dt tm@@f%y for both the FO and F1
generations.
The NOAEL for reproductive tOXl for @th Q&n rat @and@fsprlng was considered to be
30000 ppm. The NOAEL for devel en&& xlcl%§f0r b@ geri@ons and offspring was considered

to be 10000 ppm. O
N NG

. =
&@\@@I. %A@RIA;@QAN%@ETHODS
A. MATERIALS Q&
1. Test material: ¥ @@

Identification: % k@te (I&@tlflcatlon code: T880068)

Description: OWC@

Lot/Batch #: X@I-203©

Purity:  97.67%

Stability of test compound: No@@ orted

2. Vehicle and/
or positive control: Plain diet

Q
N ©©
<)

3. Test animals:
Species:  Albino Rat
Strain: Sprague-Dawley
Age:  Approximately 7 weeks (FO adults)
Sex: Males and females
Weight at study start (FO): Males: 165 —207.6 g; Females: 135.6 - 162.7 g

Acclimation period: No data



