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Mammalian metabolic system: S9 derived

X | Induced Aroclor 1254 X | Rat X | Liver
Non-induced X | Phenobarbitol Mouse Lung
None Hamster Other
X | Other Other
B-naphthoflavone

Before the experiment an appropriate quantity of S9 supernatant was thawed and mixed with S9 co-factor
solution. The amount of S9 supernatant was 10% v/v in the S9 mix. Cofactors are added to the S9 mix to
reach the following concentrations in the S9 mix:

8§ mM MgCl, .
3B mM KCI S @ . O
5mM Glucose-6-phosphate &Q @° © @ 0@\9@
5mM NADP b‘& §? S § O
\ °\ D
i 100 mM sodium-ortho-phosphate-bufter, pH 7.4. @ @© S y& §
. | | 174, © &
During the experiment the S9 mix was stored in an g@ath. @ @) \Q Q
. N S SR N
Test organisms: @ IS @ @ S
S. typhimuriym strains < @ (:\&9 o nga@
TA97 X | TA9S NTawgy O Pa102¢ TA104
X | TA1535 X | TA1537 & | TAR38 o~ | o listanyothers
E. coli strains /r‘é/" fm@ °§\§’ W N)
X [ wp2 X [we2ondS Y o o JR
(pKM101) (PKM101O A § O |
N
o> @ 4 O
. RS SN
Properly maintained? o\@@) @@% ©) Q @ X | Yes No
Checked for appropriate ger@marke rfa m@ion, @cterﬂ@ X | Yes No
o ©° o &
Test compound concentratiotigused @ x> (@)

The test item was tested at the follox& cong@yitratiofs:
Pre-Experiment/Experiment I: 3;@; 33;0%@); 33%@000; 2500; and 5000 pg/plate
Experiment IT 33; IOO§ ] 10@; 2500; and 5000 pg/plate

9
B: STUDY DESIGN AND METI%)DS:Q

In-life dates: Start: 23 September 200d: 13 October 2009

TEST PERFORMANCE
Preliminary Cytotoxicity Assay
Not performed.

Type of Bacterial assay
e X standard plate test (pre-experiment/experiment I; —S9, +59)
¢ X pre-incubation (60 minutes) (second experiment ; —S9, +S9)
e _ “Prival” modification (i.e. azo-reduction method)
e _ spottest
e _ other
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Protocol:

For each strain and dose level including the controls, three plates were used.
The following materials were mixed in a test tube and poured onto the selective agar plates:

100 uL.  Test solution at each dose level, solvent (negative control) or reference mutagen solution
(positive control),

500 L. S9 mix (for test with metabolic activation) or S9 mix substitution buffer (for test without
metabolic activation),

100 uL.  Bacteria suspension (cf. test system, pre-culture of the strains),

2000 ul. Overlay agar

In the pre-incubation assay 100 pL test solution, 500 pl. §9 mix / §9 mix substitution bufter and 100 pL
bacterial suspensions were mixed in a test tube and shaken at C for 60 mlnutes After pre ubatlon

2.0 mL overlay agar (45° C) was added to each tube. The mix§yre wa@pour% se]@ve aggzplates

After solidification the plates were incubated upside dow@r a@t 48 g@rs ak @ Ci dark
@ &

@ Q
* Substitution buffer: 8.5 parts of the 100 mM so@-orﬂ@abosp@@:-b r pH 24 with 1.5 parts of

KClI solution 0.15 M @§ @ é\? @} . \@
Statistical analysis: Ay @Q ”\@ @ ©
None - see Evaluation Criteria below. o\@ < (@) @@@

Evaluation criteria: th
A test item is considered as a mutagen 1 lly van @ e number of revertants
exceeding the threshold of twice the ony t 0 ‘b;‘ co ndin@olvent control is observed.
R SIIPASIIS

A dose dependent increase is coredgﬁloglcﬁﬁy rele@t if @ eshold is exceeded at more than
one concentration. % | &

2 0 o R0 ©
An increase exceeding th shol@ only®e COHB@S Judged as biologically relevant if
reproduced in an independent sec@d ex@@men@

[=3
j%
(]
o
22l

@)
A dose dependent increase in the n 1 of Ttanig cg@fonles below the threshold is regarded as an
indication of a mutagenic potenti eprg@ed 1&@ independent second experiment. However,
whenever the colony counts remain wi \xe hl@ ical range of negative and solvent controls such an

increase is not considered biologically vantg,

v

IL LTS AND DISCUSSION

A. PRELIMINARY CYTOTOXICITY ASSAY
Not performed.

B. MUTATTION ASSAYS

Glyphosate technical was assessed for its potential to induce gene mutations in the plate incorporation test
(experiment I) and the pre-incubation test (experiment II) using Salmonella typhimurium strains TA 1535,
TA 1537, TA 98, and TA 100, and the Escherichia coli strains WP2 uvrA pKM 101 and WP2 pKM 101.

The assay was performed with and without liver microsomal activation. Each concentration, including the
controls, was tested in triplicate. The test item was tested at the following concentrations:

Pre-Experiment /Experiment I: 3; 10; 33; 100; 333; 1000; 2500; and 5000 pg/plate
Experiment II: 33; 100; 333, 1000; 2500; and 5000 pg/plate



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

May 2012 Page 403 of 1027

The plates incubated with the test item showed normal background growth up to 5000 pg/plate with and
without metabolic activation in both independent experiments.

No toxic effects, evident as a reduction in the number of revertants (below the indication factor of 0.5),
occurred in the test groups with and without metabolic activation.

No precipitation of the test item occurred up to the highest investigated dose.

No substantial increase in revertant colony numbers of any of the six tester strains was observed following
treatment with Glyphosate technical at any dose level, neither in the presence nor absence of metabolic
activation (S9 mix). There was also no tendency of higher mutation rates with increasing concentrations
in the range below the generally acknowledged border of biological relevance. .

A f 1 @ f
ppropriate reference mutagens were used as positive co, S. N@ley %@ed (N stnget\\? crease o

induced revertant colonies. (& °\ @ N o@

IIL CONCE @SI & S
In conclusion, it can be stated that during ot@ dese ~?\ ed @mtag ity %& and under the
experimental conditions reported, Glyphosate nica 1d n@mduc&gene 1%1 tions by base pair
changes or frameshifts in the genome of the sti@ins u@@ @
& o @ @
ITIA 5.4.2 In vitro genotoxicity te@qg ’@@for @asto@lcnt @ mammalian cells

s@@Q&

Table 5.4-5: Summary of in vitro genoto@ty teg@g %ﬁyphoﬁ@e acigy

Reference Typ &%t or Dbse levels (purity) Results
(Owner) em (Q\ @Metabolie activation
o = Annex B.5.4.1.2 Cyt(@mclt @\Penp al hu g S9: 33 — 333 ug/ml. negative
< .2 | Glyphosate % cyte, 9 24@ + S9: 237 — 562 ug/ml.
g Z| Monograph \ expo (96%)
2| I 295 < . harv€ after
gé’ (AGC, MON) @@ e 8 h) @ o
2R S o O
@ | ¢ &

IIA 5.4.2/01 CytogQ\n @IL ce@ - 89: 62.5 — 1000 ug/mL (| negative
_ R 1995 (ALS) 3\ + S9: 255 — 2000 pug/ml.
=) S @ (95.68%)
g o @
g N
§ g IIA 5.4.21/8926 U Cytogenicity @HL cells +9/-5 83?; 0 - 1250 ug/mL negative
2 E| - o <+ (95:3%)
22
X
Q
= 1IA 5.4.2/03 Cytogenicity | Human lymphocytes -59: 100 — 1250 pg/ml. negative
;Qs) 1998 (SYN) + S9: 100 — 1250 pug/ml.
% (95.6%)

Tier II summaries are only presented for 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
1A, 5.4.2/01 s 1995 HR-001: In vitro cytogenicity test.

F

Data owner: Arysta LifeScience
Study No.: [JJjj 94-0143
Date: 1995-05-29

GLP: yes
not published
Guideline: U.S. EPA FIFRA Guidelines, Subdivision F
Deviations: None bo
Dates of experimental work: 1995 -03-{@[0 199305 -%@ o@
b & D <§ =~
Executive Summary zS) g

The objective of the study was to evaluate the claﬁk%enten @(’ cultures Chinese
Hamster lung cells. HR-001 was tested in the direct® @etho é%ﬁlatlcﬁ% of 1 50, 500 and 1000

pg/ml (for the 24-hr treatment) and 62.5, 125, 25®§nd S@gl or thé\d8-hg @atment) The positive
control was mitomycin C (MMC, 0.1 ug/ml& was, @50 -;~§'7-a" with and without metabolic
activation (S9) system at concentrations of %0 50&@1000 20@415;/11@ he positive control was
Benzo (a) pyrene (B(a)P, 40 pg/ml). © <)

Q o ©

In the direct and metabolic activation s@t em, @e W ot a@Bnifi &g@lncrease in the frequencies of
abnormal metaphases with structural ﬁ@me e%ratmm or p@plmd metaphases. Based on the
results obtained, it was concluded e tio y, the test substance HR-001 did
not induce chromosome aberratgsyis m&Chlnes&amsJ%Hk@ells with or without the metabolic

activation system. 0
' O e o8
L L0 O KR D
@ 1.@ M@g@m A@ETHODS
S A
A. MATERIALS @ X
N (O
Q& O
1. Test Material Gl@ate chnical
Description: 01 &
Lot/Batch #: 94090 @
Purity: 95.6
Stability of test N(%-entioned in the report
compound:
Solvent used: Hank’s balances salt solution and culture medium

2. Control Materials
Test solvent control: Hank’s balance salt solution
Positive solvent control:  Physiological saline (without metabolic activation)
Benzo(a)pyrene (with metabolic activation)
Positive control: Mitomycin (without metabolic activation)
DMSO (with metabolic activation)
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3. Activation

The enzyme activity measured by mutagenicity was good.

S9 mix was prepared immediately before the experiment by mixing S9 fraction and co-factor.
The component of S9 mix were 10% (v/v) S9 fraction, 8 mM MgCl12, 33 mM KCl, 5 mM
glucose-6-phosphate, 4 mM NADH, 4 mM NADPH and 100 mM sodium phosphate buffer.

4. Test organisms: CHL cells established from the lung of Chinese hamster

5. Culture medium: The growth medium was Eagle’s MEM supplemented with 10%
newborn calf serum

6. Test concentrations:
bo
o R A
Preliminary cytotoxicity 8 doses: up to 1000 u%for -h %@tm@ °S
test: 8 doses: up to ZOOO@Lf 48 &@eatn@ §
@ SO

Metaphase analysis: 4 doses: 125, 2‘5@%00 1000 le@ the @hr treatment

4 doses: 62. 5%@5 ZS%DdS g/mlgfor %4 hr treatment

N
@
7. Replicates: & &@ & § @@@
Preliminary cytotoxicity Duphg\} ©© 6 @Q’)
test: Q @Q & SHFES)
@ o SR $
Metaphase analysis: ﬁli ﬁé@ %}} @ Q
F s e
B. TESTPERFORMANCE & @ g P
SR N
o\@@) @: Q @
LGo95-0Q13

1. In life dates &@
@ @

2. Preliminary cytotoxie@ test 9
@ G
CHL cells were seeded athensi &@0 cells with 5 mL of medium and incubated for
48 hours. In the direct me Itures were treated with HR-001 with the doses
mentioned above during 24 48h s. After the treatment, relative cell growth value of
each culture was measured by cor& ng with the staining density in the concurrent solvent

f f@
%

control
In the metabolic activation nt@od, the medium was replaced with 3 mlL of medium
containing S9 mix and then test substance was added to the cultures.

The second growth inhibition test with the activation system was carried out with higher
doses.

Duplicate cultures were used for each experimental point and their relative values were
averaged.



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

May 2012 Page 406 of 1027

3. Metaphase analysis
CHL cells were seeded at a density of 2.0 x 10° cells with 10 mL of medium and incubated for 48
hours. In the direct method, the cultures were treated with HR-001 with the doses mentioned
above during 24 and 48hours.
In the metabolic activation method, the medium was replaced with 5 mL of medium containing
S9 mix and then test substance was added to the cultures.
Duplicate cultures were used for each experimental point and their relative values were averaged.
Diploid metaphase cells which possessed the typical karyotype of CHL cells and polyploid
metaphase cells were analysed for a structural chromosome aberration.
The following data were recorded:
- Number and frequency of polyploid cells
- Number and frequency of each structural chromosome aberration
- Number and frequency of metaphase cells with structurghchromosome aberration be

Q 9D
Only plyploid cell having 3 or more copies of haploid ﬁﬁmber N O%Q)me@as scdret as a
numerical chromosome aberration cell. b

4. Statistics

A. PRELIMINARY CYTOTO I’% STQZ}}:

In the 24-hr and 48-hr treati o5 ts of® t
reduction of the relative 1 grow were.)
Therefore, the doses o ose

hr treatments of the %&go ene test ctn@y

In the metabolic activatio \@tho G celb&)w @mltion effect was observed at the dose of
1000 pg/ml or less, but at 2000 cell growth was inhibited over 50%.
Therefore, the dose of 2000 wa er to be used as the highest dose in the
cytogenetics test with the metaboli vatlo@stem It was noticed that in the both methods the
color of the culture medium was t@ to @ow at 500 pg/ml or more, indicating a decline of

pH. %9 S
D
4




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

May 2012 Page 407 of 1027

Table 5.4-6: Preliminary growth inhibition test

Concentration Relative cell growth (%)
(ug/ml)
Direct Direct Metabolic Metabolic
method method activation method activation
24 h 48 h 6-18 h (1% exp.) 6-18 h (2" exp.)
Solvent control 100 100 100 100
(Hanks)
3.9 100 100 100 -
7.8 97 101 99 -
15.6 100 101 108 -
31.3 96 110 104 -
62.5 100 106 A 97 - & o
125 102 99 < 103 On - O
250 92 82 ¥ @6 © | @ -7
500 74 46 [ N2, [T O
1000 22 9 O | @ 106D D ﬁ”
2000 - 2 @ & 22
3000 - . @ X SO X A3
4000 - A0 A N - @ = 27
5000 - @ O g - @ K7 25
N4
B. METAPHASE A ;@ & S @@
. NALYSIS RGN O

In the 24-hr and 48-hr treatments, the%@eque@s of 1@9@ aber@lt me@%ases (excluding gaps) were
0.5% and 0.0% to 1.0%, respectivgly, sho@@ na@lgnl % t ingfses when compared with the
concurrent solvent control. The of i N0 ug tment gave high cytotoxicity to
the cells so that chromosome ara cﬁg werg %ot 0 ed f the cultures treated at this dose.
There was no increase in the f@uenme of 01d @aph%& at any doses of HR-001 in both 24-
hr and 48-hr treatments. % & @

It was noticed that in the el%(j)ds olor Q%the culgure medium was turned to yellow at 500

pg/ml and 1000 pg/ml, ﬁ%cat ec @ of p

On the other hand, 1\& us 1t1ve co@ﬁol ed a great increase in a frequency of aberrant
metaphases that was consm@nt w1ﬂ§% hl%@cal @@trol data.

In the presence of a metabollc %@vaﬂo stemgnd in the concurrent control experiment (without S9
mix), the frequencies of the anton@iaph @(excludlng gaps) were in the range of 0.5% to 1.0%,
showing no significant 1ncreases @ared with the concurrent solvent control and with the
solvent control, respectively. Th@ose 000 pg/ml gave high cytotoxicity to the cells so that
chromosome preparations were obtai®d from the cultures treated at this dose. The frequencies of
polyploid cells did not significantly 1ne.§ase in either presence or absence of S9 mix.

It was noticed that in both treatm (with and without S9 mix) pH of the culture medium of the
cultures treated at 500, 1000 and 2000 pg/ml went down.

On the other hand, B(a)P used as a positive control caused a remarkable increase in the frequency of
aberrant metaphases in the presence of S9 mix that was consistent with the historical control data.
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Table 5.4-7: Preliminary: Cytogenetics test (direct method 24-hr and 48-hr treatment)
Number of
Number | Mitotic Number of chromosome aberrations aberrant
Treat- | Time | S9 | Dose . metaph
. of index phases
ment (h) [Mix | (ug/ml)
metaphase | (%) Fragmen-
ctb csb . Others | +g | -g
tation
Untreated | 24 - 0 100 6.1 0 05] 0 0 0 1.5 |05
control g™ 0 100 2.5 1.0 0 0 0 [15]10
Sovent 24 - 10% 100 6.0 0 010 0 0 0 0
control
(Hanks) | 48 - 10% 100 34 0 010 0 0 0 0
125 100 6.7 0 0 105 0 0 05105
> E}f
250 100 5.9 0 0, o 0P15]05
24 | - 4O =& ’ «\\é}@ NC «\@
500 100 5.6 1§05 b 0 R 2005
@Cﬁ\ N §’ S
1000 X
HR-001 @ \§ )@ N $>
62.5 100 3.0 . 0 0 0 151 0
I Ql &
125 100 2.9 Oé\ 0.5 0. R 0 [10]o05
48 - 162
250 100 3.1 : 0. @[05'N70 0 25| 1.0
N QS 5
500 100 3.0° > \@5/ o 0 @ 0 0 25| 1.0
Positive | 24 - 0.1 100 3.% 4.@‘21.5 2.5<%0 0 0.5 |505(49.0
control A 4
oMMe) | 48 | - | o1 00 | @p 43pd9.5 i@% ol 15 15 [720]705

Ctb: chromatide break; cte: chromatid exchang ycsb: c@(ﬁ%osor%’@rea

k@chrow@me exchange; +g: including gaps;
QO
Q)

-g: excluding gaps; MMC: mitomycin C @?j
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Table 5.4-8: Preliminary: Cytogenetics test (direct method 24-hr and 48-hr treatment)

Number of
Number | Mitotic | Polyploid Number of chromosome aberrations aberrant
Treat- | Time | S9 | Dose . metaph
- of index phases
ment (h) [Mix | (ug/ml)
metaphase | (%) Ga F N
P ragmen
Judge ctb | cte |csb [cse . Others [ +g | -g [Judge
g tation
Untreated + 0 100 4.9 0 - 151051 0 |0 O 0 0 20105 -
6
control - 0 100 53 (o] - |os|tolos]ofo 0 0 [20]15] -
Sovent + 10% 100 6.3 0 151051 0 |0 O 0 0 1.5 105
control 6
(Hanks) - 10% 100 57 1.0 1.0 0 0 (0|0 0 0 1.0 0
250 100 6.7 0 - 010 0 |O]O 0 0 1.0 1.0 -
D E}f
500 100 56 o] - 1.0 0 0, o 0592010 -
+ &1 g@(z?ﬁ" \/\r\(}?@ S «\\@
1000 100 72 (05| - 18 0.5 p R 1.5 105 -
@Q’\ N §’ S
2000 X
HR-001 | 6 Q@» AS Q@ N $>
250 100 51 (o] - 1.5§<@’ 0o 0 0o |20]10] -
el S ol CA AN
500 100 49 [0 @ Oé\ 050 |0 ) = 0 1.0 | 0.5 B
- AN 2
1000 100 57 (05 - oo [ @] 0[N0 0o [1ofos] -
&5:) @2@ x\@ x<\ 5
2000 ro
B | &7 S| of @
Positive + 40 100 38,0 /Y | 3@4210 @0 2.0q¥ 0 0 [395[385] +
control 6 {? 4503 % 4 %)K%
- - N -
(B(a)P) 40 100 @ Oé °§§7 0 » 0 % 0 0 0 05105
Ctb: chromatide break; cte: chromatid exchang®s ¢sb: c@(ﬁ%osom’é@reak@chrorr@me exchange; +g: including gaps; -g:

excluding gaps; B(a)P: benzo (a) pyrene @?j

of abnormal metaphases &iral om
on the results obtalned as ¢o uded
HR-001 did not induce chro% e rat1@s in
metabolic activation system. %g

é;\’

@
Q> @ O
Annex point Author(s) @E}r & Study title

A, 5.4.2/02 ] @@@'1995@@ Technical glyphosate: Chromosome aberration
test in CHL cells in vitro

In the direct and metabolic %tl atlo‘%yste gther

b

<

% Data owner: Nufarm
Il Project No.: 434/015
Date: 1996-03-13

GLP: yes

unpublished

Guideline: not specified
Deviations: not specified
Dates of experimental work: 30 August 1995 and 4 January 1996.

Executive Summary

Chinese hamster lung (CHL) cells were treated with the test material at six dose levels, in duplicate,
together with negative and positive controls, three dose levels were selected for metaphase analysis. Four
treatment regimens were used: 6 hours exposure both with and without the addition of an induced rat liver
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homogenate metabolising system at 50% in standard co-factors; 24 hours continuous exposure and 48-
hours continuous exposure without metabolic activation. The dose range was selected on the basis of the
results of a preliminary toxicity test and a determination of the pH of culture media after the addition of
the test material and was 39 to 1250 pglml for the 6-hour treatment both with and without S9 and for the
24 and 48-hour continuous treatments. Technical Glyphosate was observed to reduce the pH to an
unacceptable level at 2500 and 5000 pg!ml. The vehicle (solvent) controls gave frequencies of cells with
aberrations within the range expected for the CHL cell line. All the positive control treatments except
cyclophosphamide without S9 gave highly significant increases in the frequency of cells with aberrations
indicating the satisfactory performance of the test and of the activity of the metabolising system. The test
material, Technical Glyphosate, did not induce any significant increases in the frequency of cells with
aberrations in any of the treatment cases. The test material was shown to be toxic to CHL cells in vitro in
the continuous treatment cases, but only when the pH was reduced to an unacceptable level. Technical
Glyphosate was shown to be non-clastogenic to CHL cells in vitro

According to EU and OECD Globally Harmonized Syig@n (G@S) ccag@ crlg@ the test

substance glyphosate does not require classification for ﬁsu end

@
%5

\ o
I.  MATERIALS D o Hc@? 0&\ §
XJ S O K Q&
A. MATERIALS y\’& @ @ & &
1. Test material: &@ Q) @ Q@ @\
e @ ) @
Identification: TECHN@XL PH E © &

N
Description: white@wder@@ @J)@Q @b
Lot/Batch #: glﬁu@ X W
Purity:
Stability of test compound©

&
2. Vehicle/Controls

Negative/solvent ¢

gg%g Q @

@%llto ¢in C Batch No. 104H2504) 0.05 pg/ml
. for ggure@ated 4 or 48 hours in the absence of
Positive contrQ¥: m@boll&g enzy@%s
chlo@pha@e both with and without metabolic activation

LotQNMAT0 %/ 11/0CT/95 ] was prepared in-house at
on 11/0CT/95. Tt was prepared from the
Activation:  1iv@rs of Qle SpragueDawley rats weighing - 200g. These had

recelv%a single ip. injection of Aroclor 1254 at 500 mglkg, up
to 5 days be

Test organisms:: Hamnster CHL line

Eagle's Minimal Essential medium with Earle's Salts (MEM),
Culture medium:  supplemented with 10% foetal bovine serum and antibiotics, at
37' C with 5% CO2 in AIR

Test concentrations::  19.5 to 5000 pg/mlg

B: STUDY DESIGN AND METHODS

In life dates: 30 August 1995 and 4 January 1996.
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Study Conduct:
A preliminary toxicity test was performed on cell cultures using 24 and 48-hour continuous exposure
times without metabolic activation and a 6-hour exposure period both with and without metabolic
activation, followed by an 18-hour recovery period in treatment-free media. The dose range used was 19.5
to 5000 pg/ml. Growth inhibition was estimated by counting the number of cells at the end of the culture
period on an electronic cell counter (Coulter) and expressing the cell count as a percentage of the
concurrent vehicle control value. Slides were also prepared from the cells in order to check for the
presence of cells in metaphase.
- Without Metabolic Activation
1) 24 hours continuous exposure to the test material prior to cell harvest. The dose levels selected for
assessment were 312.5, 625 and 1250 pg/mL
i1) 48 hours continuous exposure to the test material prior to cell harvest. The dose levels selected for
assessment were 312.5, 625 and 1250 pg/mL..
- With Metabolic Activation o)
1) 6 hours exposure to the test material and 59-mix (0.5 er 4@1’1}1 \‘J@f € @@ﬁm&@m% 59 in
standard co-factors). A phosphate buffered saline wash and*ten a er OursigNrea i-free media
prior to cell harvest. The dose levels selected for assessm@ we 2.5$ and@o il
i1) 6 hours exposure to the test material without 59-my&. A pha@)> ufferé& salingyWash and then a
further 18 hours in treatment-free media prior to celpharvesSThis gyup LRasa Lontrol' for group 1).
The dose levels selected for assessment were 312.% 5 an%lZSO mL.. & %
After exposure, cells were harvested and scored figh hro@ome age@ N

o & &

%) & < Q
IL. RES@L\TS A@ COLU@)N
9
- Preliminary Toxicity Test: @ < @,\7@;) @ $Q

In all cases except 6 hours with 59, te
assessment of the slides prepare@ from the Gl e turhowed metaphases present up to

5000 pg/mL in the 6-hour with wit 59-mi¥ treatﬁent cases. The maximum dose with metaphases
present was 2500 pg/mL in tl;% an -hou&@&ntinu&}s expésure treatment case. However, when a pH
1y

rial duc me e@ence of cell toxicity. Microscopic

check was performed on cul os§§'ith ic yphosate it was observed that the pH was
reduced in a'dose-related . At maximum twgy dose dgvels the pH was reduced by ~ 1 unit and this
was considered to be unacciﬁe becise algsrations pH have been shown to cause artefactual
responses. Therefore the maxi do vel sBrected the main study was 1250 pg/mlL..

- Chromosome Aberration Test \@ N &

The test material was acidic at 2@) and‘,ﬁf) ug@L therefore the toxicity observed in the preliminary
toxicity test was not relevant, and 12 / was selected as the maximum dose for all treatment
groups. The vehicle control cultures @ valugg of chromosome aberrations within the expected range .
All the positive control cultures excep cyclo*p}osphamide without 59 gave highly significant increases in
the frequency of cells with aberrations in%ating that metabolic activation system was satisfactory and
that the test method itself was operaia®>as expected. The test material did not induce a statistically
significant increase in the frequency of cells with aberrations at any dose level in any treatment group.The
test material did not induce a significant increase in the numbers of polyploid cells at any dose level in any
of the four treatment cases.

In conclusions, Technical Glyphosate, did not induce any statistically significant, dose-related increases in
the frequency of cells with chromosome aberrations either in the presence or absence of a liver enzyme
metabolising system or after various exposure times. Technical Glyphosate is therefore considered to be
non-clastogenic to CHL cells in vitro.

Based on the EU and the OECD Globally Harmonized System (GHS) classification criteria,
glyphosate is not to be classified for this endpoint.
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Annex point Author(s) Year Study title
IIA, 5.4.2/03 ] 1996 Glyphosate Acid: In Vitro Cytogenetic Assay In
Human Lymphocytes
Data owner: Syngenta
Report No.: [JJJjij/6050
Date: 1998-10-29
GLP: yes
not published
Guideline: OECD 473 (1997): OPPTS 870.5375 (1998):
2000/32/EC B10 (2000) o
Deviations: The stabili d achieved ggneen tion 0@
test subqs% e aq&ontro.lbst 1n{§
vehicéﬁ sed term@ by Sis.
This getiatiofyrom gudgety
guideline g%nmd@d n tgfom&@mse the
ntific Salidity & the y. Q
Dates of experimental work: 95-@5 10 dR98-10R9 | ¢
AN NN
& & & 6\’ @
Excecutive summary %\ @’ @@

Glyphosate acid was evaluated for its @toge@ pot@
Iymphocytes from two donors trea
activation system (S9-mix). Cult
after culture initiation and addl%@
after culture initiation.

>

in a@m v $ ytogenetic assay using human
f a rat liver derived metabolic

Qpresenge bsen
nﬁb,oth @ § at the standard time of 68 hours
cult@es fro c& e&%vested at the later time of 92 hours
@ @ ©)
oS % >
Cultures treated with gl ate @d at @0, 7 and @0 pg/ml were selected for chromosomal

aberration analysis along With g appr@rlate S0 ent posmve control cultures. A 1250 pg/mL
concentration of glyphosate a duc’a@he p the @Ilture medium by 0.57 pH units. Concentrations

higher than this were considered uitafle for c@omosomal aberration analysis due to excessive
reductions in the pH of the cultureQ ) KQ
No significant reductions in mean ml@? actifly were observed in the presence of $9-mix and small
reductions in mean mitotic activity, cé@npar the respective solvent control values, were observed at
the highest concentration selected for chrm%somal aberration analysis in the absence of S9-mix.

At the 68 hour sampling time, no stat%cally or biologically significant increases in the percentage of
aberrant cells, compared to the solvent control values, were recorded in cultures from either donor treated
in either the presence or absence of S9-mix.

No statistically or biologically significant increases in the percentage of aberrant cells, compared to the
solvent control values, were recorded at the 92 hour sampling time in cultures from Donor 2 treated in
either the presence or absence of S9-mix.

The sensitivity of the test system, and the metabolic activity of the S9-mix employed, were clearly
demonstrated by the increases in the percentage of aberrant cells induced by the positive control agents,
mitomycin C and cyclophosphamide.

Glyphosate acid was not clastogenic to cultured human lymphocytes treated ir vitro in either the
presence or absence of S9-mix.
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L MATERIALS AND METHODS
A: MATERIALS:

Test Material: Glyphosate acid
Description: Technical; white solid
Lot/Batch number: P24
Purity: 95.6% a.i
CAS#: Not reported
Stability of test Confirmed by Sponsor
compound:

Control Materials:

Negative: Supplemented RPMI-1640 c@re medmm @ . @bo
Solvent control 800 wl/ml (&&@) o@ Y K,@ S
(final concentration): > @\ \b § o\©
Positive control: Absence of S9 mix: myc@, 0.2bg/mL 0&\ §
Presence of 89 mixgI yclopRdspharaiftc SOQg/mL S
N Ry N Q
. . . S A NN,
Mammalian metabolic system: S9 derived e (©) A@ @) 2
X | Induced Aroclor 1254 S %o Rat i & X | Liver
Non-induced X | Phenobarbitol °\@ %& MQyse © K Lung

&)
None (&\9 fg L I%)msteAQ [(\Q Other

X [other @D &7 &0t $
B-naphth Von;éby :&, & Q

N
The metabolic activation syster§ used ?ﬁﬁthls §sudy repared as required (on each day of
ractl ctor sélution.

culture treatment) as a 1:1 mi
The cofactor solution was % é@’a sin@de sto olu of Na,HPOQ, (150 mM), KCI (49.5 mM),
glucose-6-phosphate (7.5 (Na It) ( ) MgCl, (12 mM) in sterile double deionised
water and adjusted to a final pH 4.

! @ & ) K

Test cells: mammalian cells in culture @ g%’ &

V79 cells (Chinese hamster lun@brobK@ §(\\©

X | Human lymphocytes. Obtained on th @s of @gyture initiation from healthy, non-smoking donors. Donor 1
was male and Donor 2 was female. @1 donép had a previously established low incidence of chromosomal
aberrations in their peripheral blood ympho@t

Chinese hamster ovary (CHO) cells @

N

Media: RPMI-1640 (Dutch modification)

Properly maintained? X | Yes No
Periodically checked for Mycoplasma contamination? Yes n/a No
Periodically checked for karyotype stability? Yes n/a No

Test compound concentrations used

Donor 1 — 68 hours Donor 2 — 68 hours Donor 2 — 92 hours
+ S9 -89 + S9 -89 + 89 -89
100 pg/mL 100 pg/ml. 100 pg/ml. 100 png/ml. 1250 pug/mL 1250 pug/mL
750 ug/mL 750 ug/mL 750 pg/mlL 750 ug/mL
1250 pug/mL 1250 pug/mL 1250 pug/mL 1250 pg/mL
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B: STUDY DESIGN AND METHODS:
In-life dates: Start: 11 March 1998 End: 26 August 1998

TEST PERFORMANCE
Cytogenetic assay: Duplicate human peripheral blood cultures were exposed to the solvent, test substance
or positive control substances at appropriate concentrations in the following experiments:

A cytogenetic test using blood from Donor 1 in the presence and absence of S9-mix with a standard
sampling time of 68 hours after culture initiation. Solvent and positive control cultures were included.

A second independent cytogenetic test using blood from Donor 2 in the presence and absence of S9-mix
with a standard sampling time of 68 hours after culture initi and a later amphng time @@2 hours
after culture initiation. Solvent control cultures were inclu%ezﬁ ¢ positive
control cultures were only included at the 68 hour sampling

In both experiments a range of concentrations of gl@sate Qd w@lsed ﬁorde& define suitable

concentrations for chromosomal aberration analysis; @, &

\ R \
The standard sampling time of 68 hours atter cul@ it n userbin thi@%udy"w%% based on a measured
mean cell cycle time for cultured human per foral b ocyt®f 13.&hours in this Laboratory.

The later sampling time was selected to be 2«4\ urs r the dard@mpl@ime.

Culture and treatment of blood samp Cult@% (1(@1L) weé esta, ©hed by the addition of 0.5 mL
of whole blood to RPMI-1640 ( Sificad @ cul medium supplemented with
approximately 10% foetal bovine se é%[ 1. 0 .~~ §%ﬂn, 1@ [U/mL penicillin and 100 pg/mL
streptomycin. The lymphocytes weé@s stimuldted te@ QA ter c@ws@ by addition of phytohaemagglutinin
(PHA,; at 5% v/v) and the cultu@ere@amtam% at ap \oxlmé}s y 37°C for 48 hours with gentle daily
mixing where possible. @&

Prior to treatment, the ¢ ﬁ@s wer*entrlt%ed :Q e medium was removed and replaced with

tresh supplemented RPMI- 164(@[ure g&hum@ the s "& nt and positive control cultures.

Approximately 48 hours after cultu tabh@hent QmL aliquots of the test substance preparations were
administered to duplicate cultures@s appsg@iate e experiment design. The positive control cultures
were treated at a dosing volume of 50 ulture. In addition, 200 pL. of a 1:1 mix of S9 and co-
factor solution was added to each cult@o be @gated in the presence of S9-mix.

Cultures treated in the presence of S9-mixwere treated for a period of approximately 3 hours at 37°C,
after which the culture medium was Semoved following centrifugation and replaced with fresh
supplemented RPMI-1640 culture medium. The cultures were re-incubated at approximately 37°C for the
remainder of the 68 hour growth period. Cultures treated in the absence of S9-mix were maintained at
approximately 37°C for the remainder of the 68 hour growth period. All cultures due for sampling at the
later 92 hour sampling time received an additional culture medium change approximately 68 hours after
culture initiation.

The effect of glyphosate acid on the pH and osmolality of the culture medium was investigated, using
single cultures containing medium only, as changes in pH and increases in osmolality have been reported
to result in the production of chromosomal aberrations (il 729D

Culture harvesting: Approximately 2 hours prior to harvesting, the cultures were treated with colcemid
at a final concentration of 0.4 pg/mlL. Sixty-eight hours or 92 hours after culture establishment the
cultures were centrifuged, the supernatant was removed and the cells were re-suspended in approximately
10 mL of 0.075 M KCI at room temperature for approximately 10 minutes.
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Details of slide preparation: The cultures were centrifuged, the supernatant was removed and the
remaining cells were fixed in freshly prepared methanol/glacial acetic acid fixative (3:1 v/v) added
dropwise and made up to a volume of approximately 10 ml.. The fixative was removed following
centrifugation and replaced with freshly prepared fixative. This fixation process was repeated at least
twice prior to slide preparation on clean, moist labelled microscope slides. The slides were air dried,
stained in filtered Giemsa stain (10% Guir's R66 in buffered [pH 6.8] double deionised water) for 7
minutes, rinsed in water, air-dried and mounted with coverslips in DPX.

Slide analysis: Slides were examined to determine that they were of suitable quality and, where
appropriate, the mitotic index was determined by examining 1000 lymphocytes per culture and calculating
the percentage of cells in metaphase.

For each donor, both in the presence and absence of S9-mix@plicate cultuges treated with @ﬁphosate
acid at three concentrations were selected for chromosoma@errati@f an at 68013@ sampling
time along with the appropriate solvent and positive %Q trol%&dtux In Qe the highest
concentration was selected on the basis of reduction in th%pH cul g med&@ andqhe suitability of
the metaphase preparations for chromosomal aberrati(&alys@ In ion (;f&plica Itures from the
Donor 2 treated with glyphosate acid at the highest cggcentrafidon sel€ a@e 68 @r sampling time in
the presence and absence of S9-mix were select%?for cl%mosc&al abega ion gnatysis at the 92 hour
sampling time along with the appropriate solventgghtrol cudture @ N

@ x> &)
The slides were coded prior to analysis and &@hun B cell@eta@ase, re possible, were analysed

from each selected culture for the incigknce ? uchi@a ch@mso damage, according to the

rinciples of the criteria recommended b 1999, . N
princip S §Q
Evaluation criteria: . The percen@@ H@etm@s an@he number of aberrations per cell
bo

S op &L
were calculated for each treatmefip scorée%? cl anxcluding cells with only gap-type
LT gy v

aberrations. ©© ) S
. . SN
The Fisher Exact Probabil @Te@@)’ne-%@ wa

@
metaphases showing abg& 10NS cludin cellith

treatment group, in the presence absef@e of $9-mix, @A compared with the respective solvent control
group value. The data have beagrinterppeted %’S% lowsgy

oo NP O S .

¢ No statistically mgmﬁcant@crea @ the Q@entage of aberrant cells (at any concentration) above
concurrent solvent control valuG@T VE.

e A statistically significant incigd¥e in _@e percentage of aberrant cells above concurrent solvent
control values, which falls within theﬂ@ooratory solvent control range -NEGATIVE.

¢ Anincrease in the percentage of ant cells, at least at one concentration, which is substantially
greater than the laboratory histagggal solvent control values -POSITIVE.

e A statistically significant increase in the percentage of aberrant cells which is above concurrent
solvent values and which is above the historical solvent control frequencies value but below that
described in (c) may require further evaluation.

¢ Significantly increased incidence of interchanges, exchange figures or re-arrangements (where
none of the above criteria are met) may require further evaluation

IL. RESULTS

Cytogenetic assay: Small reductions in mean mitotic activity, compared to the solvent control values,
were observed in cultures (37% - Donor 1; 33% - Donor 2) treated with the highest concentrations of
glyphosate acid selected for chromosomal aberration analysis. No reductions in mitotic activity were
observed for culture treated in the presence of S9-mix and harvested at the 68 hour sampling time or
cultures treated in either the presence or absence of S9-mix and harvested at the 92 hour sampling time.
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Cultures treated with higher concentrations of glyphosate acid were considered not to be suitable for
chromosomal aberration analysis due to excessive reductions in the pH of the culture medium.

Chromosomal aberration analysis: No statistically or biologically significant increases in the
percentage of aberrant cells, above the solvent control values, were recorded at the 68 hour sampling time
in cultures from either Donor 1 or Donor 2 treated with glyphosate acid in either the presence or absence
of S9-mix.

No statistically or biologically significant increases in the percentage of aberrant cells, above the solvent
control values, were recorded at the 92 hour sampling time for cultures treated with glyphosate acid in
either the presence or absence of S9-mix.

The positive control materials, mitomycin C and cyclophosphamide induced statistically and biologically
significant increases in the percentage of aberrant cells, compm@*’to the solven@control culture@

@ o & &
?’\7
IIL CONCLUSi&V > o@

@o in either the

o

N@%

presence or absence of S9-mix. . &

N
Glyphosate acid was not clastogenic to cultured h&@an gﬁhoc@ tre
SN

&
& @ ol ‘@
ITIA 5.4.3 In vitro genotoxicity testln% Test@ ge@mut@n 1n@@ammalian cells
ot &
Table 5.4-9: Summary of in vitro genotoxwt)&estmg_@t glyp@sate @ O
Reference Typ@stud@ T %rgan @ose levels (purity) Results
(Owner) %st syge @ Metabolic activation
In vitro tests for gene mutation in mar@alla);(félls O R
Annex B.5.4.1.1.2 se %’\\Mous@\pho% -59:0.61 - 5.0 mg/L. negative
— Glyphosate %) mph@% test cells 783@ +59:0.52 =42 mg/L.
s Monograph y\@ (98.6%)
2. |HEn P & O Q 9
=i (MON/CHE) " Q IS NS
% § Annex B.54.1.172 @ GPRT@spsay Chin@\hamster -59:5-22.5mg/L. negative
a8 Glyphosate § 9 @ OV@(CHO) cells | +S9: 5252 mg/L
'—QS) @ Monograph @@9 Ro (98.7%)
3 B 1983 (published | AN @@9 ©§
i MON study by Q ~ k
. 1055 @ @
= - ITA 5.4.3/01 Mo 9 | Mouse lymphoma [ +/- S9: 296 — 1000 ug/ml | negative
é 3 § S| Il 1996 (SYN) lymphoma tQ cells (L5178Y (95.6%)
Ere
5 > = c
»RE3D &
In vitro tests for DNA damage and repair in mammalian cells
Annex B.5.4.1.3 UDS assay Primary rat 0.13-111.69 mM negative
- Glyphoate (Sprague-Dawley) | (>98%)
= Monograph hepatocytes
To |-
= .2 (FSG)
% E Annex B.5.4.1.3 UDS assay Primary rat 0.13-111.69 mM negative
S Glyphoate (F344) (>98%)
5 i Monograph || | | hepatocytes
2 1983 (published
i MON study by
. 105
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Reference Type of study Test organism / Dose levels (purity) Results
(Owner) test system Metabolic activation
In vitro tests for DNA damage and repair in bacteria
= = IIA 5.4.3/02 Rec assay B. subtilis strains | +/- S9:7.5 —240 pg/disk | negative
é 3 § S Il 1995b (ALS) H17 and M45 (95.68%)
-5 o
9.8 c =
=5 =«
=

Tier II summaries are only presented for 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.

©® o @ &° @
Annex point Author(s) Year Study taée I VW N &

1A, 5.4.3/01 I 1998

é\) @ N

/(\@ “ S notoéishe $Q

Guideline: $ U D 1997¥QDPPTS 870.5300 (1998):
o g\ 0/3BYC ? 2000)

Deviations: ©© he s@lity, ogeneity and achieved
con%;trat of the test or control substances in
(& i L ONY

©) iline are considered not to compromise the
@ ®ientific validity of the study..
Dates of experimental work: Q\ @% 996-01-29 to 1996-05-24

Excecutive summary
In a mammalian cell gene mutation ass 5178Y TK* mouse lymphoma cells were treated in vitro with

various concentrations of test substance, both in the presence and absence of a rat liver derived auxiliary
metabolic system (S9-mix). Mutant frequencies were assessed by cell growth in the presence of
trifluorothymidine after a 48 hour expression time.

Glyphosate acid was tested in two independent experiments up to a maximum concentration of
1000 pg//mL in the presence and absence of S9-mix as concentrations; in excess of this produced
excessive reductions in the pH of the treatment medium. Very little toxicity was seen at the maximum
concentration tested. Minimum survival levels, compared to the solvent control cultures, of 90% and 57%
were observed in cultures treated with the maximum concentration of glyphosate acid in the presence and
absence of S9-mix respectively.

No significant increases in mutant frequency were observed in cultures treated with glyphosate acid in
either the presence or absence of S9-mix in either of the independent experiments.
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The positive controls induced substantial increases in mutant frequency in all mutation experiments thus
demonstrating the activity of the S9-mix and that the assay was performing satisfactorily in being capable
of detecting known mutagens.

Glyphosate acid was not mutagenic to L5178Y TK™" cells in the presence or absence of S9-mix.

L MATERIALS AND METHODS

A: MATERIALS:
Test Material: Glyphosate acid
Description: Technical, white solid
Lot/Batch number: P24
Purity: 95.6% wiw a.i
CASt#: Not reported @ bo
Stability of test Confirmed by the Sponsor © @° @ &’ @
: L o O N X
compound: S N N N
Control Materials: %@ @ § y& Q
Negative: DMSO M%) S © \Q Q&
N N
Solvent control 1% T @ Q> & @@
(final concentration): &@ Q> @ Q@
Positive control: Absence of @ x:@ylm es onat@%)MS) 750 pg/mL
Presence&f}9 Q"ﬂ -nit dlm®y amJ&D(NDMA) 600 pg/mL
g &2 o &
Mammalian metabolic system: S9 derivgdy @ N @ <
X Induced Aroclo 4 K&U l@? Q X | Liver
Non-induced X Pher}r@rbltojl & 9 %use Oy Lung
N @ o oy Ot
X NS o
AP R
X indicates those that apply™, @ @ @ @
. 9
The co-factor solution was pré%are Qa stoezg solutl(@of 75 mM NADP (disodium salt) and 1200 mM
glucose-6-phosphate (monosodiu n !@‘)!-‘« I1 culture medium with a final pH adjusted to 7.5. S9
fraction was added at 5% (1 mL S%addefNg the 28 mL cell culture) and co-factors at 1% (200 pL to the
20 mL cell culture). @
2) 9

Test cells: mammalian cells in culture

X Mouse lymphoma L.5178Y cells @ V79 cells (Chinese hamster lung fibroblasts)

Chinese hamster ovary (CHO) c% List any others
Media: RPMI 1640
Properly maintained? X | Yes No
Periodically checked for Mycoplasma contamination? X | Yes No
Periodically checked for karyotype stability? Yes No
Periodically “cleansed” against high spontaneous background? Yes No

X indicates those that apply
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Locus Examined: Thymidine kinase Hypoxanthine-guanine- Na+/K+

(TK) phosphoribosyl transferase ATPase

(HGPRT)

Selection agent: Bromodeoxyuridine 8-azaguanine (8-AQG) ouabain

(BrdU)

Fluorodeoxyuridine 6-thioguanine (6-TG)

(FdU)

X | Trifluorothymidine
(TFT)

X indicates those that apply

Test compound concentrations used:
Absence of S9 mix 296, 444, 667, 1000 ug/ml.
Presence of S9 mix 206, 444, 667, 1000 pg/mL &

B: STUDY DESIGN AND METHODS:

Test performance N

Cell treatment: Cells were exposed to test con@md, @ative@ ve@positl% controls for 4 hours in
both the presence and absence of S9 mix.
o\@ N

After washing, cells were cultured for 2 d@ﬂ(exp%@@;n &?bd) @re c@@election.
@ XS
After expression, 10* cells/mL werl§pensq§ at ,&90\8 uL/&g@: intoP6 well plates. The cells were

cultured for 10-13 days in selection 1u1;®deter@ne ni¥ibers { sutants. Dilutions of the cultures to
approximately 8 cells/ml. were @@med&for 109" day \%hg fyselective agent to determine cloning

efficiency. 0 @}
%
Cell growth in 1nd1v1dua1 ates @ ass %d @0 13 days using a dissecting microscope.
coréd for number of wells containing no cell growth

The survival plates and 111ty lates
(negative wells). The mutatﬁates% @ed S at each well contained either a small colony
(considered to be associated Wi cla@geni@ ects)Xd large colony (considered to be associated with

gene mutation effects), or no colon @
@ & Q

Statistical Methods: None required. § @

Evaluation Criteria: Each well of the m tzﬁ)n plates (those containing TFT) was scored as containing
either, a small colony, a large colony or n@ony according to the following criteria:

Small Colony - a small colony was one whose average diameter was less than 25% of the diameter of the
well and was usually around 15% of the diameter of the well. A small colony should also have shown a
dense clonal morphology.

Large Colony - a large colony was one whose average diameter was greater than 25% of the diameter of
the well. A large colony should also have shown less densely packed cells, especially around the edges of
the colony.

Any well which contained more than one small colony was scored as a small colony. Any well which
contained more than one large colony was scored as a large colony. Any well which contained a

combination of large and small colonies was scored as a large colony.

An empty well was one which contained no cell growth.
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II. RESULTS AND DISCUSSION

Preliminary toxicity assay: The maximum concentration of glyphosate acid considered appropriate for
testing 1n the mutation experiments was estimated as 1500 pg/mL in the presence and absence of S9-mix,
as a concentration of 2000 pg/mL was found to produce an excessive reduction in the pH of the treatment
medium. A maximum concentration of 1000 pg/ml was however selected for evaluation in both mutation
experiments as a concentration of 1500 pg/mlL was also determined to produce an excessive reduction in
the pH of the treatment medium. Very little toxicity was seen at the concentrations tested.

Mutation assay: No significant increases in mutant frequency, compared to the solvent control cultures,
were observed in cultures treated with glyphosate acid at any concentration tested in either the presence or
absence of S9-mix.

The positive controls, EMS and NDMA, induced substantial i ses in mutt frequency in a@fhutation

experiments, demonstrating the activity of the $9-mix and ¢ agyfy was e rfog@]' g s; @actorily in

being capable of detecting known mutagens. ﬂ@ ﬁ\\? 6 Q& @Q\I\’
SIS

)
L concr@siony® N & O

Y

Q
. : @ © \g o .
Glyphosate acid was not mutagenic to L5178Y;1:<§ cel%m th%ﬁ;esen&e r abserce of S9-mix.
@ O @ N
NSRS
Annex point Author(s) Yeafo
IIA, 5.4.3/02 1995b
|
@
&@’
@} A : ArygtalLifeScience
©© @} tudyf@@.:@-mﬂ
@| Datd(1995-43°14
& o S|l
&@ Y < @pt pu@ed
Guideline: S @ «OUS.EPAFIFRA Guidelines, Subdivision F
Deviations: * @@ é}, I\QQQ
Dates of experimental work: Q\ NG K@%-oz-m to 1995-02-15

@
Executive Summary ) §7)

DNA repair test with Bacillus subtilis s@s of HI17 and M45 was performed to evaluate the DNA-
damaging activity of HR-001 at conce(?ﬁ tons of 7.5, 15, 30, 60, 120 and 240 pg/disk with and without
S9 metabolic activation. HR-001 induced a growth inhibitory zone of 1 mm in diameter at the highest dose
of 240 pg/disk mn the (recE-) strain M45 with S9 system (Table 5.3.1.4-1). The differences of growth
inhibitory zones between the strains H17 and M45 were 1 mm or less. On the other hand, HR-001 did not
induce any growth inhibitory zone in either the (rec+) strain H17 with SO system or both the strains M45
and H17 without S9 system.

Based on the results, HR-001 did not have DNA-damaging activity in the bacteria.

L MATERIALS AND METHODS
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A. MATERIALS
1. Test material: Glyphosate technical
Identification: HR-001
Description:  Solid crystals
Lot/Batch #:  940908-1
Purity: 95.68%

Stability of test compound:
Solvent used:

2. control materials:
Negative:
Solvent/final concentration:

Positive: non-activation
and activation

3. activation:

4. test organisms:

5. test concentrations

Not mentioned in the report

Sterile water

Kanamycin (without activz@n) 60

Water /> 12 mg/mL. § @° @ &’ @
% ?\9 B

mitomycin C (without %l vatl%%’ \

3-amino-1,4-dime p@ 0 [4 1n &@(w@

The enzyme actlv@z meagy Rdb @.uag%i'élty w&@ood
%-edla tely efor e exﬁ@lment by
mpe:

{ivation)

S9 mix was pr s ed

mixing S9 fr, on t of S9 mix were
10% (v/v) ractj w 8 m g KCl, 5 mM
glucoseo@,phosphg 4 NAIRKY 4 ADPH and 100
mM sg%um phd&phate pytfer. @ @Q’)

Q
R@g@mblr@n wﬂ%%(rec%@am Is@%
@co ﬁ%atlon in M45 of Bacillus subtilis

icienQec
dos%level tes@? 0, 60, 120 and 240
ugl@ w1ﬂ@nd wgo S9

tabollc activation

B: TEST PERFORMA@E &' ©© @@ @@
@ o o S
1. Test description v\@’ @@@ N ©©

DNA-damaging activity was eval \1 by, @C’%\IA &air test (Rec-Assay), with Bacillus substilis strains of
recombination wild (rec*) H17 and rec \ﬁlatl %eflclent (recE’) M45, at concentrations of 7.5, 15, 30,
60, 120 and 240 pg/disk with and w%ut Sgymetabolic activation. The S9 fraction for the metabolic
activation was obtained from liver 0FPmalesSD strain rats previously treated intraperitoneally with 30
mg/kg phenobarbital (x 1), 60 mg/kg phenakarbital (x 3) and 80 mg/kg 5,6-benzoflavone (x 1). Negative
control substance, kanamycin (0.2 pg/dishy ' without S9, and positive control substance mitomycin C (0.01
pg/disk) without S9, and positive controd substance 3-amino-1,4-dimethyl-5SH-pyrido [4,3-b] indole (Trp-
p-1, 5 pg/disk) with SO were also tested on both strains. In addition a solvent control, sterile water (20
pl/disk) without S9, and sterile water and co-factor solution (20ul: 20 pl/disk) with §9, was included in
the experiment.

Paper discs (8 mm diameter) impregnated with 20 pl of the solution of the test substance were placed on
the prepared spore agar plate containing the tester organism for each test, with and without metabolic
activation. Duplicate plates were used for each experimental point. Diameter of a growth inhibitory zone
of each strain was measured after incubation at 37°C for 24 hours.

2. Statistics

Results were judged without statistical analysis.
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3. Evaluation Criteria

Results are judged positive when growth inhibitory zone of M45 is larger than that of H17, and the
difference in diameter was 5 mm or more at one or more dose levels that caused growth inhibitory zones,
or 4 mm or less in diameter in the H17 (rec®) strain.

I1. RESULTS AND DISCUSSION

A.  ANALYTICAL DETERMINATIONS
None

B. MUTATION ASSAYS o

HR-001 induced a growth inhibitory zone of | mm in diam at the highes@jose (%'240 p@sk in the
(recE’) strain M45 with S9 system (Table hereafter). The df c:'enf c@h 1 ory %ncs between
the strains H17 and M45 were | mm or less. On (he&cr ha@ %l didggot in any growth

inhibitory zone in either the (rec”) strain H17 with S9 sygjém o th the}y rains@i 3 al? without S9
system. @% ) ©© Qy &
o\ \ Q

The assay was considered as valid because: y\’& % XN & &
in the negati ith kana®ci ©@§ & 0\h' i
- gative control plates treated with kanag cm@@ chl‘r&9 ce ; owth, inhibitory zones between
M45 and H17 strains was 2-3 mm . Q @
@ S5 o O

~ @,
-in the positive controls of mitomycin C without % nd T@p-1 v@h 59, @%wth inhibitory zone in M45
is larger than that of H17, and the differe§1n di@pieter 16519 mmQnd 1 mm, respectively.
g {519 mpdnd 1@ pestively

-in the solvent control, no growth inhi@ry z@ wa&gﬁeweﬁgn enl@train.

L
Table 5.4-10: Results of DNA-repai AN v . N
p(f\\@ él\) %&Q ,n@ ogzbf
Q) @ fracggn (-) > o S9 fraction (+)
TN ihi . gk
Gompoond Dns_e { \@nlnbl_ zongx, [@1“ o Inhibitory zone T
{pgld[sk)%\ QO) ) QY é (mm) (mm)
> V4 iy Cy B M45 H17
Solvent  control A @@@ .ol Al 0 0 0
(H0) 0 Gy @ < 0 0 0 0
-3 0@ @& & 0 | 0 0 0
: Q. @ JO 0 0 0 0
i kol [ 8 0 0 0
i D 0.9 0 0 0 0
0 0 9 © | 0o | 0 0 0
) 0 ,\&_g 0 0 0 0
HE-401 - 0 S L 0o | 0 0 0
0K 0 0 0 0 0
0 0 0 0 0 0
120 0 0 | 0o 0 0 0
1 0 1 0 0 0
2. S e
40 0 0 0 0 0 0
Negative control | 8 6 [ B . ' v
(Kanamycin) i 9 6 3
it b b
POS.IIIVE .cuntrol 0.01 20 1 e L @ .
(Mitomycin C) 20 19 ] Y
Positive control 5 A B
(Trp-p-1) . A 12 0 12

* Diameter of growth inhibitory zone subtracted the diameter of disk (8 mm)
L Diameter of growth inhibitory zone in M435 strain subtracted that in H17 strain
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1.

CONCLUSIONS

Under the conditions used in this experiment, HR-001 did not have DNA-damaging activity in the
bacteria.

ITA 5.4.4 In vivo genotoxicity testing (somatfic cells)
marrow, or micronucleus test in rodents

— Metaphase analysis in rodent hone

During the 2001 EU glyphosate evaluation, a number of in vive cytogenicity studies and bone marrow
micronucleus tests in rats and mice have been evaluated. The weight of evidence clearly show that
glyphosate is not clastogenic in vive. A micronucleus tests performed by - (1993) using the
extremely high and already cytotoxic dose of 5000 mg/kg bw/day may have indicated a weak increase in
the incidence of micronuclei in females. This study was previously reviewed in the 2001 EU glyphosate

evaluation and it was concluded that the result of this study w nlikeiy to be 1‘elevant becauc e effect
was only seen in females (usually the less sensitive sex in a x@cron [@@van m the %
of polychromatic erythrocytes with micronuclei was c&éidem’%b hi Mol mg ose groups
compared to controls, whereas the results in the male Lro@s we ll\.h%& h @gen . In addition,

¥ using the same
1nd1cale a certain

in a cytogenetic study conducted in the same laborat @und ear
doses and test material did not provide any evidence @ chroggsome ¢
degree of cytoxicity at the highest dose level to bor&\narro cells. %y,

The ability of glyphosate to cause chromosorg)® aber@idns i

tical ﬁsndm 7

eated in the in vive

=

micronucleus test . 2009b, 20 , 1999, -
2006, . 1996 & 3 Al styies we@une ally nega!we except the
Durward, 2006 study where a statisticakgignifig inc@sise i:@’ s observed at 600 mg/kg.

However, the response observed was
animals and was therefore concluded tpgR & bloltug, al rel@ance Overall the new data supports the
previous findings. Against the backgradnd gfqlds ial \ ata and K@¥ed on the overwhelming weight of
evidence, it can be concluded lhalé@@ actii&lore R og@t EK}?I! a genotoxicity risk to humans.

ical range for vehicle control

modgy anc@ulhm@e hi

Reference Type 9 \0 %se levels (purity) Results

(Owner) stu/ﬁ@ D amplin
Annex Cyto@emcu@ Swi@albin 0, 50, 500, 5000 mg/kg Negative for
B.5.4.2.1 in bone ‘2’\,@ oral catt bw/day (96.8%) clastogenicity:
Glyphosate marrow 2 suggsswe & sampling 24 h after second mitotic index | at
Monograph N\ ® dose 5000 mg/kg bw
[ e Q \ W
(FSG) L’ @

s Annex Micronucleus ?{ss al mice; 0, 50, 500, 5000 mg/kg A negative

e B.5.42.1 test in bone aily oraapplications | bw/day (96.8%) © :equivocal

%' Glyphosate marrow for cessive days sampling 24 h after second

o Monograph % dose

= . 1993c

a | (FSG)

2 Annex Micronucleus | NMRI mice, single oral | 0 — 5000 mg/kg bw (98.6%) | negative

E B.5.4.2.1 testin bone | application sampling after 24, 48,72 h

£ Glyphosate marrow

& Monograph

= 1991

7] (CHE)
Annex Cytogenicity | Sprague-Dawley rats, 0 — 1000 mg/kg bw (98.7%) | negative
B.5.4.2.1 in bone single i.p. injection sampling after 6, 12,24 h
Glyphosate marrow
Monograph
B 1983
(MON)
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Reference Type of Test organism / test Dose levels (purity) Results
(Owner) study system Sampling
ITA 5.4.4/01 Micronucleus | CD-1 mice & single 0, 150, 300, 600 mg/kg bw Stat. sign. Tin
test in bone i.p. dose (95.7%) PCE at 600
2006 marrow sampling after 24 and 48 h mg/kg bw (24 h),
(NUF) within historical
control
overall: negative
ITA 5.4.4/02 Micronucleus | CD rat, single oral 0, 500, 1000, 2000 mg/kg & negative
. 20090 | testinbone | application bw/day Q: negative
(HAG) marrow (98.8%)
sampling after 24 and 48 h
=
% ITA 5.4.4/02 Micronucleus | Swiss albino mice ¢, 0 8, 15, 30 mg/kg bw/day negative
= [ ] test in bone | daily oral applications 1% °
5 . 2007 | marrow for 2 successive days @mphn 2 h @@eco%9 @
s (HAG) & ose o RN
S N NS
= 1A 5.4.4/02 Micronucleus | Swiss albino mice @v 62 31@\5 62. S@ﬁkg Rhegative
= |EE2008 |testinbone | 3+, dailyip. <\ Biay &Q
2 (HAG) marrow applications for. 8% \ Q
2 successive d @5 sam@ 24 héafter se@l
5 D 7| dogy @
g ITA 5.4.4/02 Micronucleus | Swiss albi@miee@+ %%7 5 @ 562&1g/kg negative
= test Q, twokhZinjectons
38 4 h?iw;erval (03 ©E95 4@) @Q’)
E 1999 (NUF) & San@hng 24@nfter 2™
« @ @ & frcatio
ITA 5.4.4/02 Micronucleus @ 5 6 &5000 £\l?kg bw negative
[ ] test in bone @%/do . @D 5.698,
. (996 | marrow  © pom&smgle 1 doseg™ sam@fg after 24 and 48 h
(SYN) (¢ o &@»
ITA 5.4.4/02 Mi @? n o ﬁ QQ)ZOOO /k li i
4. ic eu , mg/kg sampling negative
[ ] tesﬁ'@ one ﬁﬂ/dos /sam g after 24 and 48 h, 500 &
2008 (SYN) marrow @ po @ Q @<§\ 1000 mg/kg bw sampling
%’\9@ s@@e oral'dese € after 24 h only.
@ PN (99.1%)
o, @ K@

Tier II summaries are presented fom@l

evaluation.
For details regarding studies rev1e‘% u@lg the 2001 EU evaluation we refer to the Monograph
and the former dossier.

3
©

1e5@0t previously evaluated in the 2001 EU glyphosate

Annex point

Author(s)

Year Study tit

le

IIA, 5.4.4/01

2006
Mouse

Report N

GLP: yes

Glyphosate Technical: Micronucleus Test In The

—

Data owner: Nufarm

0.: 2060/014

Date: 2006-02-08

unpublished

Guideline:

OECD 474 (1997); Commission Directive
2000/32/EC B.12 (2000), USA EPA, JIMAFF
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Deviations: None
Dates of experimental work: 2005-06-07 - 2005-07-20

Executive Summary

The Micronucleus Test was performed to assess the potential of the test material to produce damage to
chromosomes or aneuploidy when administered to mice.

Based on the results of a range-finding the main test was performed using only male mice. The
micronucleus test was conducted using the intraperitoneal route in groups of seven mice at the maximum
tolerated dose (MTD) 600 mg/kg and with 300 and 150 mg/kg bw as the two lower dose levels. Animals
were killed 24 or 48 hours later, the bone marrow was extracted, and smear preparations made and stained.
Polychromatic (PCE) and normochromatic (NCE) erythrocytes were scored for the presence of
micronuclei.

Further groups of mice were given a single intraperitoneal do@of phosphate buffered salinefgach of 7
mice) or dosed orally with cyclophosphamide (5 mlce) servg, as veliddle anghy°positgge controls
respectively. Vehicle control animals were killed 24 or 48@:@@uxs L@ a @sm@n&o imals were

killed after 24 hours. [ 2 ¥ O °\©
@ > &7 L

A statistically significant decrease in the percen@ polsy rom@@ ery@rocyteég%CEs) per 1000
erythrocytes was observed in the 24-hour 600 mg oup when com}&red toge control group. A
similar decrease was also observed in the 48-ho bw@oup, the«» er standard deviation
resulted in no statistical significance being appited r wu.. cggresence of clinical signs
was taken to indicate that systemic absorp\(f@n hadg ‘{\ and osur@to the bone marrow was
confirmed.

There was a small but statistically mgnlf@nt 1n (se 1 e 1nce cronucleated polychromatic
erythrocytes in animals dosed 600 mg bw the ZA‘QNNI gr@p \ ompared to the control group.

However, the response was very modgst; e hixtoric ge fg@®yvehicle control and did not include
any individual animal values that d n @ble vehidle Control animals. The response seen
is considered to be most likely €@ to a &emato%@ etic @f’ect m@ed by the cytotoxic effect of the test
material on the bone marrow ather OXIC hanism. Therefore the response was
considered to have no genot@ &gnlt@%n

ce.Q
The positive control groug@owe mark@lncr@ n ﬂ@ncidence of micronucleated polychromatic
erythrocytes hence confiring @ye sen@ivity of the Qystem to the known mutagenic activity of
cyclophosphamide under the CQak tlonégﬁ?? the ©©
@ o
The test material was considered t@ no1- @Qotog&@&under the conditions of the test.
¥ e
L %MAT@%IALS AND METHODS
A.  MATERIALS §
1. Test material:
Identification: Glyphosate Technical
Description:  White crystalline solid
Lot/Batch#: HO5SHO16A
Purity: 95.7%
Stability of test compound: At room temperature stable until March 2008.

2. Vehicle and/
or positive control: PBS

3. Test animals:
Species: Mouse
Strain: CD-1
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Source: - |

Age:  Approx. 5 - 8 weeks
Sex: Males
Weight at dosing: 21-29¢g
Acclimation period: At least 7 days

. Certified Rat and Mouse Diet Code ||| | | | NN
Diet/Food: .
B UK), ad libitum

Water: Tap water, ad libitum

In groups up to seven in solid-floor polypropylene cages with
wood flake bedding.

Environmental conditions: Temperature: 19 -25°C @
Humidity: 30 - 70@

Air changes: app&é&ﬁ/ho@ \©©

12 hours light/dark gyele O

Housing:

S
B: STUDY DESIGN AND METHODS @§
In life dates: 2005-06-07 to 2005-07-20 @&

Animal assignment and treatment: Q>
The test was conducted using young ni@e CD) c oup sevéngce each were dosed via the
intraperitoneal route at 150, 300 and 6®mg/ Q@aw ?g, ~V

One group from each dose level y c@lcal ocatign ¥4 hours following treatment and
another group dosed with test ma 1 at 00 mg 8 @zrs In addition, three further groups of
mice were included in the study of s ven mi @were dosed via the intraperitoneal route
with the vehicle alone (PBSQ @d a t groﬁgve dosed orally with the positive substance
cyclophosphamide. The v 1lle or @houxs following dosing and positive control
group animals were kille foll g dosm

Immediately following termln&@n bo ere d®sected from each animal, aspirated with foetal
calf serum and bone marrow Snear epalrs'i@o llov@lg centrifugation and re-suspension. The smears
were air-dried, fixed in absolute @n‘ thano @talne@n May-Griinwald/Giemsa, allowed to air-dry and

II. Rgﬁ_,TS AND DISCUSSION

A. MORTALITY %
No mortality occurred.

B. CLINICAL OBSERVATIONS

Clinical signs were observed in animals dosed with the test material at and above 150 mg/kg bw in both
the 24 and 48-hour groups where applicable, these included as follows: hunched posture, ptosis, ataxia and
lethargy.

C. EVALUATION OF BONE MARROW SLIDES

A statistically significant decrease in the percentage PCEs per 1000 erythrocytes was observed in the 24-
hour 600 mg/kg bw group when compared to the control. A similar decrease was also observed in the 48-
hour 600 mg/kg bw group, but the larger standard deviation resulted in no statistical significance being
applied. This accompanied by the presence of clinical signs was taken to indicate that systemic absorption
had occurred and exposure to the bone marrow was confirmed.
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There was a small but statistically significant increase in the incidence of micronucleated PCEs in animals
dosed at 600 mg/kg bw in the 24-hour group when compared to the control group. However, the response
was very modest and within the historical range (see Table 5.4-12 and Table 5.4-13). The response seen is
considered to be most likely due to a haematopoietic effect induced by the cytotoxic effect of the test
material on the bone marrow rather than any genotoxic mechanism. The increased erythropoiesis caused
by the test material toxicity might cause some cells to cycle more quickly than in the vehicle control
animals and, therefore, there may also be less opportunity to repair spontaneously-occurring DNA damage
before the final mitosis and enucleation, resulting in small increases in micronucleated cells. Therefore the
response was considered to have no genotoxic significance.
The positive control group showed a marked increase in the incidence of micronucleated PCEs hence
confirming the sensitivity of the system to the known clastogenic activity of cyclophosphamide under the

conditions of the test.

Table 5.4-12: Summary of results D A
Treatment group / sampling Number of PCE with @@CE j {@ % @"E /
time micronuclei/2000 icro ei ) @thro Cydds
PCE <) . R
Group mean | SD Qggboup l@n @ Q?@up Q@l SD
Vehicle control (10 mL/kg) / 2.0 24 B 0.1@ .12 ¢ “36.01 &\J 4.39
48h N Q
Vehicle control (10 ml/kg) / 1.3 1% 7| 0.0% 3806 4.58
& | & SE| S
it P 2
Positive control (50 mg/kg) / 60.6 . @@.7 g@ 3.03¢8 5@149 @@1 46 445
24h N Q) Q @)
Glyphosate (150 mg/kg) /24 h 14 XN 0| 0Oy QO] 0.0©] 45.23 6.12
Glyphosate (300 mg/kg) /24 h 11 o @ «@.06 N | @83 | 3857 8.69
P X, YO
Glyphosate (600 mg/kg) / 24 h 308N ~NE 0.1 B07 | 27.71%* 4.95
Glyphosate (600 mg/kg) / 48 h ENEE SN % 080y Q0.1 | 2816 1423
PCE = polychromatic erythrocytes Q) ’ . (O)
SD = standard deviation Q @& & 0&\ °\«@7
*:p <0.05, % p <001, ¥ : p< .001% @ % &@
© @

° @
Table 5.4-13: Historical cogﬂ@} dat@ relat

=
2

B
¢

a@ries of micronuclei per 1000 PCE*

24-h saﬁ)lin @ @ ™ @ 48-h sampling

Frequency Groups% 9D 9 %@ Q@'equency Groups %
categories @ S categories

0.0-04 15 D> 2%y Q) 0.0-04 21 35

0.5-0.9 25 @& > 05-09 18 30

1.0-14 14 N 1.0-14 14 23

15-2.0 3 P 5 1.5-2.0 7 12

2.1-25 3 g& 2.1-2.5 0 0

* Data from 60 studies
g
II1. CONCLUSION

The test material glyphosate technical was considered to be non-genotoxic under the conditions of

the test.
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Annex point Author(s) Year Study title
1A, 5.4.4/02 e 2009b | Micronucleus test of Glyphosate TC in Bone
Marrow Cells of the CD Rat by oral
administration

Data owner: HAG
Report No.: JJjjj 23917
Date: 2009-05-18

GLP: yes
unpublished
Guideline: OECD 474&997) Commission Directive
2000/32/ELB.12 %OOO) HA EP%,OJM
Deviations: None \
Dates of experimental work: 04/02@)09 @@03/2@@ §
Executive Summary @ @ @ Q &©
Glyphosate TC was assayed in an in vivo bone ow micronuy, 1n the or the detection of
damage to the chromosomes or the mitotic appa@jus e ee d@ levél@y oral administration.
The dose levels had been selected based on a pidlimi ora te taICity st ..; employing one animal

per dose and sex. Three dose levels of 58§ 1000 0%and 2 mg @st 1t kg b.w. were tested. The
administration volume was 20 mL/kg. No §gns O%ktenn(ﬁﬁ)xlclt ere I@ed and no mortality occurred
up to the top dose level of 2000 mg Gl sate Fo m: 'Qtudy three ascending doses of
500, 1000 and 2000 mg Glyphosate /kg . p.S\werx%ﬁnis@ed. Further groups received the

vehicle (0.8% aqueous hydroxypro l%e lulo, and@e furﬂ@ group the positive reference item
cyclophosphamide (27 mg/kg b.w @p ) g d g)%male and 5 female rats. No signs of
systemic toxicity were noted aft atlon 0 Gl ﬁ%sate @up to the highest reasonable dose level
of 2000 mg/kg b.w. until 48 urs af he Iast sampling time point). Immediately after
sacrifice, bone marrow sme3 epar Two samplihg times were employed in this study: 24
hours after admlnlstratlo ples re prepared f€om th icle, positive reference item and all 3 doses

of test item-treated anlmals 4 admgnjstratiply samples were prepared only from the vehicle
control and high dose-treated als @wo Lpg“%and (@Y00) erythrocytes were evaluated per animal. The
highest reasonable dose level of 20 @i?ng Glgy osatQTC/kg b.w., p.o. did not result in an increase in the
incidence of micronucleated pol romab ryth tes (PCE). The incidences of PCEs per 2000 PCEs
after 24 hours were 1.2 for male and 0. e animals. After 48 hours, the PCEs were 1.6 for male
and 0.8 for female animals (vehicle § (male) and 1.8 (female) after 24 h, 2.0 (male) and 2.2
(female) after 48 h). Cyclophosphamide resﬁ%d in a significant increase of 30.2 (male) / 24.0 (female)
micronuclei per 2000 PCEs. The ratio of ychromatlc to normochromatic erythrocytes (NCE) was not
influenced. %

In conclusion, under the present test conditions, Glyphosate TC tested up to the highest reasonable dose
level of 2000 mg/kg b.w. by oral administration showed no mutagenic properties in the rat bone marrow
micronucleus study at the two tested sampling times of 24 hours and 48 hours. In the same system,
cyclophosphamide (positive reference item) induced significant damage.

L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: Glyphosate TC
Description:  Solid, White powder
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Lot/Batch #:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:

Species:
Strain:
Source:

Age:

Sex:

Weight at dosing:

Diet/Food:

Water:

Housing:

Environmental conditions:

Animal assignment and tmatme@z °\

. o AN 3
&es wihvoodslake ng.
&mpu um:@— %5§4‘ \Q

@@

B: STUDY DESIGN AND%IETg@@DS = ©
' ' N RS

20080801
988.0 g/kg

Stable for two years at ambient temperature

Vehicle: 0.8% hydroxypropylmethylcellulose
Positive Control: Cyclophosphamide

Rat

CD ©°
B . o

Males: 32 — 33 days C&& o§7@ Q @@ °§@
Females: 33 — 34 d Q% ©\© o@ §
Male and Fema]e% @ © o& &©

Males: 106 — i @ ?\?@» \Q

Females: 8 1 @ Q @ o\@é)

Commercial NG

approx.%@mur Sefor agih
Tap »@vn ad@@um ©

)
A&S@lls w@%p&?&%’ému;@% 2 S

imals by sex in solid

@)

@ O

The test was conducted using young mals and f@male CD rats. Groups of five male and five female rats

were dosed via oral rout (positive ref@nce |

was administered via intraperitoneal route) at 500, 1000

and 2000 mg/kg bw. Sampling was perforéned after 24 hours for all groups and after 48 hours for the

vehicle control and the highest dose groupg
calf serum and bone marrow smears

th femurs from each rat were dissected, aspirated with foetal
ared following centrifugation and re-suspension. The smears

were air-dried, fixed in absolute methanol, stained in Mayers Haemaleum and eosin, allowed to air-dry
and coverslipped using mounting medium. 2000 polychromatic erythrocytes (PCE) per animal were
scored for the incidence of micronuclei. The ratio of PCE to normochromatic Erythrocytes (NCE) was
determined for each animal by counting a total of 1000 erythrocytes.

IL

A.  MORTALITY
No mortality occurred.

RESULTS AND DISCUSSION
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B. CLINICAL OBSERVATIONS

No signs of systemic toxicity were noted after administration of Glyphosate TC up to the highest
reasonable dose level of 2000 mg Glyphosate TC/kg b.w. until 48 hours after administration (the last
sampling time point).

C. EVALUATION OF BONE MARROW SLIDES

No test item-related increase of micronucleated polychromatic erythrocytes was observed in the treated
groups as compared to the corresponding vehicle control group (see table 1) at the two sampling times.
The positive reference item group which received cyclophosphamide (27 mg/kg b.w., 1.p.) exhibited a
significant increase in the number of micronucleated polychromatic erythrocytes. Historical control data is
shown in Table 5.4-14.

Table 5.4-14: Summary of results

Treatment group / sampling time Number of PCE@h umber of PCE @ﬁ
micronuclei/2000 @E (mafp)® gf}cron@ﬂzg CE
animals) § 6 (ﬂ§a e i@ S)
Group me@;b @g@D \}}\ Gl@) me% > SD
Vehicle control (20 mL/kg) / 48h 2 RS 1.9©@ Q 2.7 1.3
: N N Q
Vehicle control (20 mL/kg) / 24h Q.6 @ X NENZE 04
_ < QO @gﬁl m@ L(@\
Positive control (27 mg/kg) / 24h 9 30.&@ Q> 0.56&, @ 24.0 4.9
N @« @
Glyphosate TC (500 mg/kg) / 24 h X Q‘% © 1> © 12 1.3
Glyphosate TC (1000 mg/kg) / 24 h @J @&f 0.8°\ ‘004 1.6 0.9
Glyphosate TC (2000 mg/kg) /24 b ¢y7 [N g S Ny 0.8 0.8
Q ko DT D
Glyphosate TC (2000 mg/kg) / 48 KO 0 @ 1.6% &@.9 0.8 0.8
PCE lychr i h og@ QA\/% ;;\, CS® 2
= polychromatic erythrg
SD = stgnd);rd deviationy &@ @ © ®®
@ @@ o

Table 5.4-15: Historical control@ata @y %N (@)
Sex Group mean %@rou@%&n & | Animals (%) with 0, 1 or more

ratio PCE/- fre y 01‘2&©> micronucleated PCE (per 1000) #

NCE" mimuclped |0 |1 2 |3 |4 |5 |6

(pe@e%) "
Males Mean | 0.87 97 11.3 | 347 [30.0 | 107 | 6.7 |40 |27
Range | 0.26 —2.94 0.4 —‘ﬁg
Females | Mean | 0.76 1,868 14.0 | 30.0 [ 213 [ 187 |73 |53 |33
Range | 0.32 —1.47 0.8-4.7
#1 Average of group means from the most recent background data. Data from 24, 48 and 72 hour samplings are
combined.

#2 Individual animal profile based on the above experiments; data from 300 animals.
m male
f female

PCE  polychromatic erythrocytes
NCE  normochromatic erythrocytes

II1. CONCLUSION

The test material glyphosate technical was non-genotoxic.
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Annex point Author(s)

Year Study title

A, 5.4.4/03

2007 Mammalian Erythrocyte Micronucleus Test for

Glifosato Téchnico Helm

Report No.: 3393/2007-3.0
Date: 2007-12-13

GLP: yes

unpublished

Guideline:
Deviations:

Dates of experimental work:

Executive Summary

Three groups of Swiss mice were treated by orgl

OECD 474 (1997); Commission Directive
7‘000}'32:”EC§ 12 (2000), USA EPA, JMAF%

None @ 2N

76;11%%9 ‘ S §

@ @ @

mml@ﬂmn @ 8 ‘@] ‘3 mg/kg bw and
e (deionized water.

@
S
9
@

@@/

0

Ve an

30 mg/kg bw. Two concurrent control groups, ne d%osmgcew cI the Y

5 ml/kg bw) and cyclophosphamide (75 mg/kg @' tlvel@ one @rrow s of the animals were
blindly evaluated for the presence of micronuelai. as yggil a @lhe @1011 een polychromatic and
normochromatic erylhrocytes Comparisonng Ewc&? negagly anc@ms:t comro]s demonstrated a
significant increase in the micronucleus n 15.4:G<0. 0@ The @ilerence between the number
of micronucleus in the groups treated wg A EC and the concurrent negative
control was not statistically slnmfca g bws x—’? = ) and 15 mg/kg bw (f:B.]Z:
p=0.077). At 30 mg/kg bw (3" 5 44y~ &&) the § stlczﬂ@swmf@nce was not biologically relevant.
Under the conditions of this study SLIFO atch n® 2007091801) did not induce

GLI
at 8

an increase of micronucleus nun@

@A@UA@N@;THODS

\@'@1

A.  MATERIALS

1. Test material:

Description:

Lot/Batch #:

Purity:

Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:
Species:
Source:
Age:
Sex:
Diet/Food:

in n@se bo %marr@%w eryl@cy tes.

@@@ 9 ©©®
& &
CNICO HELM

1he

Sm@i’ (CIPAC MT 46, 54°C, 14 days)

Vehicle: deonized water

Positive Control: Cyclophosphamide

Swiss mice

-

09 — 10 weeks
Male

Commercial food _ ad libitum
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Water: ad libitum

Housing: Animals were kept in groups of 6 animals in solid cages bedded
with wooden chips.

Environmental conditions: Temperature: 18 -21°C
Humidity: ~57%
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

Animal assignment and treatment: o

The test was conducted using young male mice. Groups of si&ce ere dosé@ via o%krout@&& 15.0
and 30.0 mg/kg bw. The animals were treated twice at 0 h. Sain llng@as ol med’@»iP hours after
last treatment. Both femurs from each rat were disse , aspl@g d foetghcalf @m and bone
matrow smears prepared following centrifugation and r@uspe Th@smear Qwere @ned fixed and
stained, allowed to air-dry and coverslipped using untin edlu@ olychQ atic erythrocytes
(PCE) per animal were scored for the incidence z\ i @uclel L to normochromatic

ing aQwtal 0@@000 e@ocytes

@
L A@) Dlééﬁ SS @@@
@
A. MORTALITY @C))Q @6 QQ
No mortality occurred. ?’\, @ %

B EVALUATION OF BONE 1@2 %
When animals treated with GLI @AT CECH \%3@ compared to the concurrent negative

control group, no statlstlcally sl flC cre i th umbe& micronuclei was observed at dosage of
8 or 15 mg /kg bw (see Ta 1) @ sults @btained were statistically significant when
compared to the control @p bufd ey di b§ ical relevance when compared to historical
control data. @ @ ) é
N @ N
Table 5.4-16: Summary of results @ P(\
Treatment group / sampling time Q @ﬁmh%@\f PCE with %2
cronudlei /18000 PCE
Vehicle control (5 ml./kg) @ @05/ 11 n.a.
RN
Positive control (75 mg/kg) % 347 3154 (p <0.001)
N
Glyphosate TC (8 mg/kg) Y? 19 2.14 (p=0.144)
Glyphosate TC (15 mg/kg) 21 3.12 (p=0.077)
Glyphosate TC (30 mg/kg) 25 544 (p =0.020)

PCE = polychromatic erythrocytes
II1. CONCLUSION

The test material glyphosate technical was non-genotoxic.
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Salts of Glyphosate

Annex point Author(s) Year Study title
1A, 5.4.4/04 [ 2008 | Evaluation of the mutagenic potential of
Glyphosate Technical Micronucleus assay in mice
L
Data owner: HAG
Report No.: - 3996.402.395.07
Date: 2008-09-29
GLP: yes
unpublished
Guideline: OECD 474 (1997); Commission Directive
2000/32/EC B.12 (2000), USA EPA, JMAF%
Deviations: None 2N @
Dates of experimental work: 19/05/2@& 1208 K’ °%\?\’
p S § o\@
& @ SRS $

Executive Summary
A mouse bone marrow micronucleus assay was ¢

i

7

Q
out @order@ ass@the Qi?agenlc potential of
wag dilute

the test substance GLYPHOSATE TECHNIC e te ubst terile corn oil and
administered intraperitoneally twice after an in @1 of the d&&es of 2,31.25 and 62.5 mg
kg- t (b.w.) corresponding to cytotoxicity anal s ive a ositi® contré were administered with
the same schedule of the test substance: tw ap neal inist&tions giter an Interval of 24 hours.
Negative control group was treated with 11ut ehlc@and itive @ntrol with cyclophosphamide
(25 mg kg", b.w.). After 24 hours of t]@ 0 Bpl m; ere euthanized, their femurs
excised to obtain the bone marrow cel repa@n smdats a% aineddn slides used for observations.
&&

The results pointed out no incre @ n r@ﬁ onu @s in polychromatic erythrocytes in
animals treated with the test sub ed t(ﬁ@he n ve control. As expected, a statistically

significant increase in this p
conditions of this study, th
mutagenic activity in Imc&

meter&gls oe(i@an

ltsate%@at G

@\ treated with cyclophosphamide. In the
E TECHNICAL produced no evidence of
N

%@ @%’AT@NAL@D METHODS

\
A. MATERIALS Q \ KQ
. L' @
1. Test material: N &
ldentification: GEYPHESATE TECHNICAL

Description: Sohd@

Lot/Batch # 20030606

Purity: 980.0 g/kg

Stability of test compound:

2. Vehicle and/
or positive control:

3. Test animals:
Species:  Swiss mice
Source:

Age: 07 — 12 weeks

Stable to hydrolysis at pH 3, 6 and 9 (5-35°C)

Vehicle: sterile corn oil
Positive Control: Cyclophosphamide
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Sex: Male and Female
Weight at dosing: approx. 30 g

Diet/Food:  Commercial food (G G-
)

Water:  ad libitum

Housing: Animals were kept in groups of 5 animals by sex in solid cages
bedded with sterile sawdust.

Environmental conditions: Temperature: 20 -24°C
Humidity: 50 -70%
Air changes:  approx. 10 - 15/hour
12 hours light/dark cycle @

B: STUDY DESIGN AND METHODS @ @ N &\
> & &L
: : . @ O Q
Animal assignment and treatment: @ R
The test was conducted using young male and ale n@ge Groups of@%e mﬂ@and five female mice

were dosed via oral route (positive reference ifem Q} dmimtggered Y@ intra@ritoneal route) at 15.62,
31.25 and 62.5 mg/kg bw in a final volume gfG5 mL §&t dos @’amp mf was @rformed after 24 hours for
all groups and after 48 hours for the vehiclg contro 480 thegighestdpse grpd@. Both femurs from each rat
were dissected, aspirated with foetal alf seH bon@mam@ smears prepared following
centrifugation and re-suspension. The sfears re aig?ied, fred stained, allowed to air-dry and
coverslipped using mounting mediu 00 chrofuatic rocyy (PCE) per animal were scored for
the incidence of micronuclei. The gafio of//PC t rmocfyomatiNFrythrocytes (NCE) was determined
for each animal by counting a totadDf 10rythr%& tes. @ N

@ % &Q
o @Q) @ NG @
&@\ 1 K20) REQ?LT@Q\JD SCUSSION
2 0 o £
A.  MORTALITY K@a @C‘f@ N ©©
No mortality occurred. @ o
N & O
B. EVALUATION OF BONE A@W @%DES

The statistical analysis of the results%ﬁinted@lt that the test substance did not induce an increase in
micronuclei number in polychromatic rythl@ytes of the bone marrow when compared to the negative
control at any evaluated concentrations. 1\% adverse effect was observed in the ratio of polychromatic
erythrocytes to mnormochromatics 1 Shimals treated with the test substance GLYPHOSATE
TECHNICAL, at any evaluated concen&ions. A significant statistical increase of micronucleated cells in
polychromatic and normochromatic erythrocytes was observed in animals treated with

cyclophosphamide, as expected (see Table 5.4-17).
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Table 5.4-17: Summary of results
Treatment group / sampling time male female
Number of PCEs/NCEs Number of PCEs/NCEs
PCE with PCE with
micronuclei micronuclei
/2000 PCE, /2000 PCE,
Group mean Group mean
Vehicle control (15 ml/kg) / 24h 0.0 1.78197 0.0 1.77195
Positive control (27 mg/kg) / 24h 0.0 1.76831 0.0 1.79107
Glyphosate TC (15.62 mg/kg) / 24 h 0.0 1.74353 0.0 1.76047
Glyphosate TC (31.25 mg/kg) /24 h 0.0 Q@71071,° 0.0.%° 676
SiHGC A aE
P O A
Glyphosate TC (62.5 mg/kg) / 24 h 23.0 D 1%@\5 \O 1g\ {@1.72844
%@» o) @3 0& Ub
PCE = polychromatic erythrocytes
SD = standard deviation °\@ @ © \Q Q&
L N XN
p<=0.01 N ISEE SN
111 GENCLESION @ & N
The test material glyphosate technical wa§ﬁ%n-g 0xi@© ©© &)
X O
IS
@ m@ =2 @§ &Q
Annex point Author(s) S Yeay i
1A, 5.4.4/05 o 14"
o
@
& 5 &
& Q@ <
| 2 d
g
$ e S
SRS
Vo) gﬁ
Guideline: N&pec' . Internal SOP M 069 - Micronucleus Test
@S
Deviations: Not q%)licable
<
Dates of experimental work: Z%Ctober/ 1999

Executive Summary

A mouse bone marrow micronucleus assay was carried out in order to assess the mutagenic potential ofthe
GLIFOSATE TECNICO NUFARM by measuring its ability to induce chromosome breakage. The
product was diluted in water and administered intraperitoneally twice with a 24 hour interval at levels of
187.5, 375 and 562.5 mglkg corresponding to 25%.,50 % and 75 % ofthe LD50 for mice, respectively.
Determination of the LD50 for the product as well as the negative and positive controls, used the two
applications protocol with 24 hours interval. Negative control mice were treated with dilution vehicle and
positive control mice with 25 mg/kg cyclophosphamide. Samplings were carried out 24 hours after the
second application, when femurs were removed and smears of bone marrow cells prepared and stained.
No increase in the number of polychromatic or normochromatic erythrocytes containing micronuclei was
seen in animals treated with GLIFOSATE TECNICO NUFARM when compared to the vehicle control. A



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

May 2012 Page 436 of 1027

statisticallysignificant increase in polychromatic and normochromatic erythrocytes containing micronuclei
was observed in animals treated with cyclophosphamide.

GLIFOSATE TECNICO NUFARM showed no evidence of mutagenic activity in this study.

According to EU and OECD Globally Harmonized System (GHS) classification criteria the test substance
glyphosate does not require classification for this endpoint.

L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: GLIFOSATE TECNICO @FARM

Description: White powder (&&Q QQ\?\?@O ©@ @?\,@ ’ o§»
LouBatch #:  3578/99 N S NN
9§ 29
Purity:  95% %@ OIS N9
Stability of test compound: No data availab@ @ N@» \Q Q&
2. Vehicle and/ %’N& @ Q> @} o\@
or positive control: Water &@ N @ L o
3. Test animals: °\@ &@ § & @
@ 9
Species: Mou%& Q © @b @)
Strain:  Swi®albi @ o§)) @ Q
N N .

Source:
. - y
Age@@-lZ {ee S @ °\ o @
o SO
Sex) M @Fen@e % &@9
. A @
Weight at (@%)g: %@2 g@@ ©Q @
Acclimatio&eriod@ ot specified ©
Diet/F coercm@ue%@iet )
Water: @p waté}’ad likigum
on w shas, in propylene rodent cages (five of the same
sexqst cageywith stainless mesh lids.
Environmental conditions; T@@lpera@: 20-24° C
Humi(%y: 50-60%
Al ges:  not specified
12-hour light/dark cycle

Housing:

B: STUDY DESIGN AND METHODS
In life dates: 28/0October/1999

Animal assignment and treatment:

Three levels of the GLIFOSATE TECNICO NUFARM were tested: 187.5, 375 and 562.5 mglkg
corresponding to 25 %, 50 % and 75 % of the L.Dso for mice, with ten animals (five male and five female)
per level. The nimals were dosed twice with intraperitoneal injections in volumes of 0.45 mL for 30
glanimal within a 24 hours interval, and sacrificed 24 hours after the second injection. Negative control
with water and positive ontrol with cyclophosphamide (1.66 mglml. in physiological solution,
corresponding to 25 mglkg), were also applied with the two injections protocol. Mice were killed by
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cervical dislocation 24 hours after the econd dosing. From the freshly killed animal both femora were
removed in total. The bones were then freed from muscle, the distal epiphyseal portion was tom off by
gentle traction and the proximal end of the emur was shortened with scissors until a small opening ofthe
marrow was visible. The bone marrow cells were gently flushed out with fetal calf serum. After
centrifugation at 1,000 rev./min. for 5 min., the bone marrow cells were resuspended in fetal calf serum
and smeared on glass slides which were air dried overnight. The following day, the smears were fixed in
ethanol 70 % for 10 min. air dried and stained for 20

min. with Fosin-Methylene Blue solution. The slides were coded and observed with a 1,000X
magnification objective in a Olympus microscope. The technicians were not allowed to know the
corresponding coding in the slides. For each animal 1,000 polychromatic erythrocytes (PCEs) and 1,000
normochromatic erythrocytes (NCEs) were examined for the presence of micronuclei (MN). The relation
PCESINCEs were

determined in the first 1,000 PCEs or NCEs enumerated. Differences in the incidence per animal of
MNPCEs and MNNCEs per 1000 cells and the relation PC CEs were compared usmg t@"[(ruskal
Wallis test for independent samples (Conover, 1980). All th @sts w o) g@e control.
The criteria for a positive response was the detection of a% rodﬁ %ly cant (p :0;
0.05) positive response for at least one dose level and th mcr uclei to be at
least twice the vehicle control. The test is con31dera11d @ly ofgonuclel in the
vehicle control @ @
stays within the historic value ofthe laboratory.

% O
A.  MORTALITY @Q o S
There were no mortalities during the s < °%\7\’ @
SR S

A
B. CLINICAL OBSERVA%ﬁES
y

No systemic or local signs of to

Q,

C.  BODY WEIGHT &
No significant changes obsetved. @

@
9
D. NECROPSY @@
No macroscopic changes of signif} e W@Q]ot%i@

N
E. BONE MARROW EVALUATI&%S @@@
NS

Table 5.4-18: Summary of results

Micronuclei in 1
Group Polychr. %mochr Polychromatic | Normochrom. | Polychr./Norm
Erythrocyte | Erythr. Erythr. Erythr. Ratio
Vehicle 0.6 0 879 997.7 0.9151
187.5 mg/Kg 0.3 0.1 779.2 978.1 0.81341
375 mglKg 0.6 0.3 871.7 948.4 0.9348
562.5 mg/Kg 0.5 0.3 832.8 987.8 0.8513
Cyclophosphamide 4.8* 2.0% 648.9 1029.5 0.6296

Differs statistically from the vehicle control by the Kruskal Wallis test
* p=0.05, and ** for p= 0.01.
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1. CONCLUSION

Presence of micronuclei in PCEs and NCEs were similar to control animals. Animals treated with
the positive control cyclophosphamide showed a significant increase in micronuclei. Therefore,
under the test conditions, the GLIFOSATE TECNICO NUFARM did not have mutagenic activity in

mice.

Based on the EU and the OECD Globally Harmonized System (GHS) classification criteria,
glyphosate is not to be classified for this endpoint.

Annex point Author(s) Year Study title

A, 5.4.4/06 - 1996 | Glyphosate Acid: Mouse Bone Marrow

Micronucl est
(N 13 ¢ Jod

Datncr:
rt N

S
Dt 1%603-% R

oL o @ ¥
Frogming & o
N7 @FCD 479(1997)yCom@gssion Directive

Q& QooosBEc B
@ h@@?ilit)’ mogdgsity and achieved
@ 3 q&}nlra&gp of tl st and control substances in
N && t@ovehl Ru re not determined by
A © @m]y hf;@nﬁed purity and stability of the
Deviations: 8 %
6 @ con subs @LES are not available.
% N ove iations from the current regulato
o @ @ @ g ry
N @ @ e considered not to compromise the
ientf@® validity of the study

Dates of experimental wurk@ @@ s@ [99§) -04 to 1996-03-21
@

)
Excecutive summary Q \ KQ
Glyphosate acid has been evaluated fo abi o induce micronucleated polychromatic erythrocytes in
the bone marrow of CD-1 mice. A sn@le Drﬁi was given to groups of 5 male and 5 female mice at a
dose level of 5000 mg/kg: this being the ljxit dose for this assay. Bone marrow samples were taken 24
and 48 hours after dosing. §
No statistically or biologically significant increases in the incidence of micronucleated polychromatic
erythrocyies, over the vehicle control values, were seen in either sex at either of the sampling times
investigated.

Guideline:

Comparison of the percentage of polychromatic erythrocytes showed no statistically or biologically
significant differences in either sex at either of the sampling times between the vehicle control animals and
those treated with glyphosate acid.

The test system positive control, cyclophosphamide, induced statistically significant and biologically
meaningful increases in micronucleated polychromatic erythrocytes, compared to the vehicle control

values, thus demonstrating the sensitivity of the test system to a known clastogen.

Glyphosate acid, under the conditions of test, was not clastogenic in the mouse micronucleus test.
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I MATERIALS AND METHODS
A: MATERIALS:
Test Material: Glyphosate acid

Description: Technical, white solid
Lot/Batch number: P24
Purity: 95.6% wiw a.i
CAS#: Not reported
Stability of test Confirmed for the duration of the study.
compound:

Control Materials:
Negative control N/A Fm@ olume N/z@ Boute @)’A
(if not vehicle) : o

Vehicle: Physiological saline qﬁnal@l % mlzﬂ@@ R@e oral

Positive control : Cyclophosphamide @ ln%@%es
> & S Q

Test Animals: @ N Q
Species
Strain
Age/weight at dosing
Source
Housing
Acclimatisation period
Diet

Water M swat dlzbz

Environmental §> @per@ 19@C @
conditions A 40-70% &
@@Alr A gego\?@/hou©
P@@penﬁ@ IZh&@ dark/12 hours light

@)
Test compound administratloan °\@ §\©
Dose Levelyy @  Final Volume Route
Preliminary: 5000 mg@ N 20 mL/kg oral
Main Study: 5000 mg/kg % 20 mL/kg oral

B: STUDY DESIGN AND METI%DS

In-life dates: Start: 11 December 1995 End: 11 January 1996

Preliminary Toxicity Assay: A maximum tolerated dose (MTD) was determined, based on patterns of
lethalities or severe toxicity observed over a four-day observation period following a single oral dose of

5000 mg/kg.

Micronucleus Test: Male and female mice were weighed and given a single oral dose and sacrificed 24
or 48 hours after dosing as shown in the table below:
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Table 5.4-19: Experimental Design

Treatment Dose Number of Animals /Time of kill
24 hours 48 hours
Glyphosate acid 5000 mg/kg 5 male and 5 female 5 male and 5 female
Vehicle control 10 ml/kg 5 male and 5 female 5 male and 5 female
Positive control 65 mg/kg 5 male and 5 female
(cyclophoshamide)

Slide Preparation: All animals were killed by over-exposure to halothane followed by cervical
dislocation.

Femurs were removed and stripped clean of muscle. The iliac gnd of the femur was removed
paint brush was rinsed in saline, wiped to remove the excess é wetted w1tl@ solutjon of

w/v in physiological saline). This was then dipped into the, xg al an@wo s S WG ainted on
an appropriately labelled clean, dry microscope slide. Thy §%mce(@%: was@peat@ gly@)ur smears of

marrow per slide. @
& F &K

The slides were allowed to air dry and were stalne@lth po@hrom@n&:ﬁs@ne b]@aﬂd eosin using an
automatic staining machine. @4\, @@ é\? & . @@
Slide Analysus: Slides were coded and s%ored @ind. ‘ﬁlsan@@mmamre polychromatic
erythrocyles were examined for the preseifs€ of ronud®i fo Qh al@lal The slides were also
examined for evidence of cytotoxicity, w mayde manfest b eratjdak in the ratio of different cell
types in the bone marrow. This was assggSed b@ ungg@he r@§ of i 1 ture to mature erythrocytes in
a sample of 1000 erythrocytes. @ &\ %

N & > X

Statistics: The incidence of miéﬂucle te po@ro eryﬂ@cytes and percentage polychromatic
erythrocytes in the erythrocyte@mple@vere @nmde% by a@ ysis of variance at 24 and 48 hours,

separately for males and fema@ @ N @&

Analyses were carried o %ng ﬂ’GLM%rocea@Q n ,\é\ (1989). Each treatment group mean was

compared with the control gr ogpspondiny sampling time using a one-sided Student's t-
©

test, based on the error mean s e in & anal%ps @

IQ\ R@LT@D DISCUSSION

Preliminary toxicity assay: As no clingpal ﬁor lethalities were observed over a four day observation

period, at the limit dose level of 500(%15;/1( 1s was selected to represent the maximum tolerated dose
for both males and females. %
N

Micronucleus test: No adverse reacti% to treatment were observed for either males or females dosed
with glyphosate acid at the limit dose of 5000 mg/kg.

No statistically or biologically significant increases in the incidence of micronucleated polychromatic
erythrocytes, over the vehicle control values, were observed in either males or females at either sampling
time investigated.

No statistically significant differences in the percentage of polychromatic erythrocytes, between the
vehicle control and glyphosate acid treated animals, were observed in either males or females at either
sampling time investigated.

The test system positive control, cyclophosphamide, induced statistically and biologically significant
increases in the frequency of micronucleated polychromatic erythrocytes in both male and female mice at
the 24 hour sampling time.
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II1. CONCLUSION

Glyphosate acid, under the conditions of test, was not clastogenic in the mouse micronucleus test.

Annex point Author(s) Year Study title

1A, 5.4.4/07 I 2008 Glyphosate Technical — Micronucleus Assay in
Bone Marrow Cells of the Mouse

Data owner: Syngenta

Report No. 5 8500 bo
Dae: 200 @ 9 @

args 00 & F
not p shee@ NS %?@ é\s\
R 0 47 97). ©PA QPPTS 8 395
Guideline: (@®s). 2(%/32/&@@?5 B .gzooaé
Deviations: @S’&one < & @ o\@
Dates of experimental work: AN 20@2-11%@%00@6-09 &)
o\@ S § o @@

Excecutive summary

In a NMRI mouse bone marrow micropgeleus % @ales/ (-5_\ eated orally with Glyphosate
Technical at doses of 0, 500, 1000 000 me/kg bW B arr@@ cells were harvested at 24h (all
doses) and 48 h (only the high dosQ), os}&v‘ﬁeatme ?\’Theﬁe icle ‘@s 0.5% CMC. All animals were

treated once orally (gavage) at an @hcat oll@ of 2%@/1(%@&/ (except the positive control group,
which were treated with 10 mL.

There were no signs of toxic @ uringthe stm@ osat echnlcal was tested at an adequate dose
(maximum recommended OE@guld posmve control induced the appropriate
response.

There was not a 51gn1ﬁcant se 1@% fr@lency micronucleated polychromatic erythrocytes
in bone marrow after any tr ent@ane @

I Q\ M@ERI@@S AND METHODS

A: MATERIALS: @
Test Material: G@osag echnical

Description: solid, whi

Lot/Batch number: 2007

Purity: 99.%W/W Glyphosate (estimated error + 0.3%)
CASH#: 1071-83-6

Stability of test not available

compound:

Control Materials:

Negative control N/A Final Volume: N/A Route: N/A
(if not vehicle) :
Vehicle: 0.5% CMC Final Volume: 20 ml/kg  Route: oral

Positive control  Cyclophosphamide Final Doses: 40 mg/kg Route: oral
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Test Animals:

Species mouse
Strain NMRI
Age/weight at dosing 7-8 weeks
Source |
Housing 1/cage
Acclimatisation period At least 5 days
Diet ad libitum
Water tap water ad libitum
Environmental Temperature: 19-25°C
conditions Humidity: 30-70%
Air changes: 15/hour bo
Photoperiod: 12hours dar hm@olight @ @" . @
o O RN
Test compound administration: b ©@ @\ o@ @
Dose Levels Fi \/&j@le ® N Rougy
Preliminary: 2000 mg/kg b.w. o @ mL w. © \Q 0@
Main Study: 500.1000.2000  «§20mike b & g
mg/kg b.w. &@ @Q @ %@@ @@\
B: STUDY DESIGN AND METHOD°S§@ @% § © @@@
S O O ©

In-life dates: Start: 25 February, 2008 Gy° ER 1348rch, @8 K
SR % @ .
Preliminary Toxicity Assay: A @mu@ ng D)\w % determined, based on patterns of

lethalities or severe toxicity obser overa two-@obse om@od following a single oral dose.
©
N

._.
[¢]

=

o
@
s /

@ 9
Micronucleus Test: & % “@ % @
&g & o
Table 5.4-20: ExperimentafN)esign ©
P Aesig & @ S . . .
Treatment N @pse @ @) Number of Animals /Time of kill
> (o v P 24 hours 48 hours
@ @l &L
Vehicle control Q 10 m@g §(\\© 6* 6*
Positive control 4(@5}1(&,@ 6*
Test substance 290 mg@ 6% 6*
Test substance 1000 @\/kg 6%
Test substance SGgﬁﬁag/kg 6*
N

*: the 6™ animal was used as a reserve.

Slide Preparation: All animals designated for bone marrow smears were killed by over-exposure to CO,
followed by bleeding.

The animals were sacrificed using CO, followed by bleeding. The femora were removed, the epiphyses
were cut off and the marrow was flushed out with foetal calf serum using a syringe. The cell suspension
was centrifuged at 1500 rpm (390 x g) for 10 minutes and the supernatant was discarded. A small drop of
the re-suspended cell pellet was spread on a slide. The smear was air-dried and then stained with May-

Griinwald T Co < slips were mounted
with EUKITT ). Atleast one slide was made from each bone marrow sample.
Slide Analysis: Slides were coded and scored blind. Two thousand immature erythrocytes were

examined for the presence of micronuclei for each animal. The slides were also examined for evidence of
cytotoxicity, which may be manifest by alterations in the ratio of different cell types in the bone marrow.
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This was assessed by counting the ratio of immature to mature erythrocytes and expressed in immature
erythrocytes per 2000 erythrocytes.

II. RESULTS AND DISCUSSION
Preliminary toxicity assay: In a pre-experiment 4 animals (2 males, 2 females) received orally a single
dose of 2000 mg/kg b.w. Glyphosate Technical formulated in 0.5% CMC. The volume administered was
20 mL/kg b.w..
The animals treated with 2000 mg/kg b.w. did not express any toxic reactions.
Micronucleus test: In the main experiment for the highest dose group 12 males received orally a single

dose of 2000 mg/kg b.w. Glyphosate Technical formulated in 0.5% CMC. For the mid and low doses 6
males per group received orally a single dose of 1000 or 500 n@g b.w. Glypl@sate Technical @rmulated

in 0.5% CMC . The volume administered was 20 mL/kg b.w,© <) @
&, % N
Neither the test item treated animals nor those treated w@bhe @le c %hl (O@ Cl@g?expressed any

toxic reactions. %

Q
@ @ © Q é
The mean number of polychromatic erythrocytes w@s not%crea after&tr tme t with the test item as
compared to the mean value of PCEs of the vehigle co ing tligs Gl ate Technical did not

have any cytotoxic properties in the bone marro&b @ é\o @ ©
©

In comparison to the corresponding vehlcl@&gpntro ere w@s no b@oglca@@relevant enhancement in the
frequency of the detected micronuclei at prep@ation @gerva @d do vel after administration of the
test item. The mean values of micronpgicl obyg t widly Glyphosate Technical were near
to the value of the vehicle control grg in '\ 1sto@a vehl@ control range.

@ %11 céNCLUﬁ}ON é}@’

In conclusion, it can be& "‘ d‘é@lg ttu Qescrlbed and under the experimental
conditions reported, the& 1tem Jid not duce@lcro@l as determined by the micronucleus test

in the bone marrow cells o tl@use@@ @ o
N @ S O
. O .
IIA 54.5 In vivo genotoxn@y tes@g (sg@tlc cells) — Unscheduled DNA synthesis or a
mouse spot test § @
9

©
Since all the in vitro and in vivo studies pr@?d under [TA 5.4.1 to IIA 5.4.4 are negative, further in vivo
testing in somatic cells is not necessary ing to the data requirements specified in Council Directive
91/414/EEC or Regulation (EC) No. 11% 009.

ITA 5.4.6 In vivo studies in germ cells

In the previous 2001 EU glyphosate evaluation genotoxic effects on germ cells were examined in
dominant lethal assays in rats and mice. In both species no genotoxcic effect of glyphosate on germinal
tissues was found. No new studies were performed since the last review.
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Table 5.4-21: Summary of in vive germ cell genotoxicty testing with glyphosate acid

Reference Type of Test organism / test Dose levels (purity) Results
(Owner) study system metabolic activation
- Annex B.5.4.2.2 DLT Wistar rats, single oral | 0, 200, 1000, 5000 mg/kg bw/day | negative
2 Glyphosate dose, 10 successive (96.8 %)
a (e
w o |Monograph one-week mating
=g 1992 (FSG) periods (1:1 sex ratio)
E ‘_:‘i Annex B.54.22 DLT CD-1 mice, single oral | 0, 200, 800, 2000 mg/kg bw/day negative
= £ | Glyphosate dose; each treated male | (98.7 %)
& ¥ | Monograph mated with a total of 16
2 etal., 1980 (MON) females over a period
(7]
of 8 weeks

DLT = dominant lethal test

@

.
IIA 5.5  Long-term toxicity and carcinogenicity &© @° Q@ @ ‘{\@
The long-term toxicity and carcinogenic potential of ziy 10 dte scs;@n d mice. The
study results are summarised in Table 5.5-1 and Table 242. TR re u@cf st@ praQously evaluated
in the 2001 EU glyphosate evaluation are mc!udcde& th;s @.’ to @icili an a @smcnl of all the
relevant studies. The 2001 EU glyphosate evaluallncl -$ th 1910:1&1: st@es in rats and mice
there was no evidence of carcinogenicity. It alsosggnclu that@ o) @no adverse effects on
survival or clinical signs. A reduction in body. @&lght@nm i d % phosphatase and liver

weight changes, an increase in incidencg@ﬁ catgécts, 0 > e gastric mucosa and
histopathological changes in the salivary glaids wefyobse sp adi ross the studies previously
nclude ha 1-ne dSt]C treatment related effects

reviewed. In the mouse the previous 200
were limited to high dose males in the stugdind comprised of a reduction in
body weight gain, hepatocyte hypertr and@paddeg e 1thel‘nﬂ, hym&m

Five additional long term studies hs be@ ndu% in rat in the mouse that have not been
prewouslv reviewed at the EU The GTF @sder e no evidence that glyphosate acid is

carcinogenic in any of these @udle @hat h@e nok heen @viously submitted. These studies are
N
b@ﬁ“’ O R

summarised in the relevant s;@g)ns

A 5.5.1 Long-teré%% ye@’ or toﬂcn@m t§

Studies that were not assesse ing @"00! aluaie are summarised below. A 1-year toxicity study
(I 1996, DA 5.5.1/01) was ne rats with dietary doses of 0, 2000, 8000 and 20000 ppm
glyphosate acid. Based on body '," t ayl@aliva\\r@and effects at 20000 ppm, the NOAEL for toxicity
for glyphosate acid was 8000 ppm equ@m t@ 0 mg/kg bw/day in males and 671 mg/kg bw/day in
females.

In another study, by || (1997. %2 Jﬂ@mts received diets providing 0, 3000, 10000 or 30000 ppm
glyphosate. The NOAEL for toxicity is 3{ ppm equivalent to 104 and 115 mg/kg bw/day for males and
females, respectively, based on histopat l@glcctl and clinical effects of the caecum together with follicular
hyperkeratosis and/or folliculitis/follicul¥r abscess in the mid and high dose groups.
From another combined chronic toxicity and carcinogenicity study {i’)OOI 5.5.2/03), which was
performed with glyphosate technical in rats receiving diets providing 0, 2000, 6000 or 20000 ppm
glyphosate acid. the NOAEL was set at 6000 ppm equivalent to 361 and 437 mg/kg bw/day for males and
females, respectively. It was based on liver and kidney effects, prostatitis, periodontal inflammation,
urinary acidosis and haematuria, which may be attributed to the acidity of the test substance.

The 2 year dietary rat study conducted by -]99?} concluded that there were no adverse treatment
related effects and the NOAEL was 30000 ppm equivalent to 1290/1740 mg/kg bw/day in males and
females respectively.

The most recent rat dietary carcinogenicity study was conducted in 2009 by _ again there were
no adverse treatment related effects at the highest dose tested. The NOAEL for this study was 1230 mg/kg
bw/day.

In the 2001 EU evaluation, salivary glands have been suggested as possible target organ. Histological
changes described as "cellular alteration” in the parotid and mandibular salivary glands and a higher organ
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weight of these glands were noted at 100 mg/kg bw/day and higher ([ NENNEEE 1993. 1A5.5.2/04).
These findings determined the lowest NOAEL in the previous review from the long-term studies. In
addition similar changes have been observed in subchronic rat studies (see 1A 5.3). In contrast, there are
several chronic studies where no effects on the salivary glands were reported. These differences may be
more or less pronounced depending on the rodent strain used or methodological differences. Additional
studies were conducted to examine species sensitivity, reversibility of the effects and the hypothesis
previously suggested in the WHO/FAO 2004 evaluation of glyphosate; that local irritation of the oral
cavity by the organic acid mixed into diet may result in an adaptive salivary gland response (IIA 5.10).
Based on the outcome of these examinations the treatment-related pathological findings (increased
salivary gland size and flow) can be considered as adaptive responses due to oral irritation from the
ingestion of glyphosate acid in the diet. When the salivary glands are viewed in perspective as an adaptive
the change the lowest effect level in the long-term rat studies is 354/393 mg/kg lww’day in males and
females respectively (JJJJ il 1997). Overall the NOEL/NOAEL levels estabhshed in the long term

studies in rats varied between approximately 31 mg/kg/day (30@9pm in diet, the highest dose t@d in this
pre-guideline study. considered a supplementary study in the mm@‘i’apnjﬂ.l l?@ng]l@v;’day

Table 5.5-1: Summary of long-term toxicity and carcmogen@h st%@ inr o @ @
Reference Type of @ @ \J@EL ‘h)
(Ot p Dosegivels AEL ﬁa L (mg/kg bw/day)
Spe ge " ( mg{kg\bw!dgs% ay | rgets / Main effects
@

25 ITA 5.5.1/01 1-year, oral o) (]Qil_ 5 409 ?2 1409!1664: Salivary
5= diet 167 e (14(@| 664) glands, body weight
=2 51996 (SYN1) | Rat, Wistar Kg% @00, ¢ reduction
523 Alpk: APSD @\300 )
= u @ Q
458 S S

-]

s SLE & & Q
i Annex B.5.5.12 | 2- yeab@al 0:7.4,58741 2§ 86 3/9 | >3595/886: Only mild
§ Glyphosate dle > a0, 8’%; 59.4, 3595 A+ effects on clinical
v £ | Monograph 1sta_% :\ 6.8 %\%886 &Ct»?d,] d+9) chemistry (liver enzymes)
52 | mAs.5.201 ) ithout histopathological

= 5. @00, without histopathological
EZ | 9% ‘@ ’ 000 <§ changes
ool < (FSG 1) @
z"° @ @Q Q o
3 T &> o

@ | &«

IIA 5.5.2/02 2-yeakQral -|@ 0, 19@354, 1127 | 104/1153/9 | 354/393: Caecum weight
3 E 1997 dRiet ) Q¥ 0,445, 303, 1247 | (1127/1247) increasedl. distensi?n of
o ( 1) at, Sprag (0, . 10000, caecum, loose stool,
{:‘_’, Dawley ppm) follicular hyperkeratosis
= and/or folliculitis/
BT é Q> follicular abscess, reduced
EE X body weight
2 % IIA 5.5.2/03 2-year, oral &0, 121, 361, 1214 | 361/437 3/9 1214/1498: Kidney and
B 2001 diet (1214/1498) liver findings. Increased

0, 145, 437, 1498 | '
7 (SYN 2) Rat, Wistar i‘% 3000 £0D0 survival due to bw
=] Alpk: APSD | 55000 Pi’m} ) reduction, reduced food
(‘,E} consumption, prostatitis,
periodontal inflammation
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Refi " NOAEL
‘ 02 e ]1[':11‘1::} rgi‘li’;v“ff Dose levels (NOAEL)* LOAEL (mg/kg bw/day)
Spe cies (mg/kg bw/day) tmé.fkg i) Targets / Main effects
Annex B.5.5.1 2-year, oral 0, 10, 100, 300, 300 1000: Decreased body
Glyphosate diet 1000 (1000) weights, decreased urinary
;[d:%ogr;?& gat. Sprague- plff. Saliv;rylg]ands
et awley (histopatho-logy at
terminal and interim kill,
1993a (CHE 1) organ weight 1 at interim
8 kill); evidence of weak
§ liver toxicity (clinical
T; chemistry AP 1, organ
v weight |)
§ Annex B.5.5.1.2 | 26-month, 20,3,10,31 Q3134819 @ No U‘egtmen@@fted
o Glyphosate oral diet 00,34, 11,34 @) @° e R\
'g Monograph Rat, Sprague- | (4 3, 100. 300 ‘&& ﬁ\\? @Q Q> ©\
5 1A 5.5.2/05 Dawley o > . Q% N SIS
| (- CESTHS
= ( 1) Q N
= (@4 (@)
& é:‘me; B.5.5.1.2 ﬁ?year, oral | 30, 39362, 9@ 36457 f@e\ 940R1 183:
yphosate et Q 0, @3, 457 3 /1183) NSy stemic effects: cataracts
Monograph Rat, Sprague- | o, 2600, 30@ AS Q@ ¢4 &. reduced body weight in
ITA 5.5.2/06 Dawley 2@){] ppo§y §° (@) @1 2, increased liver weight.
- e @ ) 6 ©@ Local effects:
1990 QO @Q & Q Q inflammation of gastric
(MON 2) B 3 N mucosa
2 1A 5.5.2/07 2-year, u§ 2@150 80, 12@ 129@40 @19 | > 1290/1740: Only mild
= 1997 | diet @ % 0. % 060, (1290/1740) toxic effects without
'-é g | (EXO) Rat S@ague- 4 1740 X @ ° histopathological changes
£ 2 Daviy %@ (030, 15@. I\
3E & @ [0} @
=2 [massas [ Qyear bl |95, 3@%23§ 1230 > 1230;
S § diet @ @ o (1230) No treatment-related
= 2009a (NUF 1) R@ism Dl =S Q sty
;! Y| v, O
@ @ | A
*  NOAEL for carcinogenicity ¢ NN
*#% Number refers to the data presented in@ 5. ]@l.
| = decreased; 1 = increased ) §

Tier 11 summaries are presented for a %’aﬂable chronic rat studies to provide a robust weight of

evidence and an appropriate endpo

u\@cﬂon for ADI dete

rmination.
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Annex point Author(s) Year Study title
ITA, 5.5.1/01 1996 Glyphosate Acid: One Year Dietary Toxicity
Study in Rats

Data owner: Syngenta

Study No.: [INIEI:N5143

Date: 1996-10-02

GLP: yes
not published
Guideline: OECD 452, US EPA 83-1
Deviations: Several org@weighls not determined 60
Dates of experimental work: 1995-04-(K- 199@f76-0 @ @O o%’\@
(5@ SO Q

D
- > @ L. ©§ N
Executive Summary @ N) S
The chronic toxicity potential of glyphosate acid was assesse @n 12_@pnthA5éding y in 24 male and
female Wistar rats per group with 0, 2000, 8000 and\@l}oo ppin (eguivalen me:u%chieved dose levels
of 0, 141, 560 and 1409 mg/kg bw/day for males 0, 1655971 1664%0g/kg Byy/day for females).
Observations covered clinical signs, body weig&@bod @nsumﬂ@)m atol%} clinical chemistry and
urinalysis as well as organ weights, necropsy %d hisggﬁholo@al ex nati
A reduction in bodyweight was evident in afsmnals ivi 000Q ppm gl
marginal reduction in bodyweight in rats r@{}(} . Th toxicologically significant or

Eivin
treatment-related effects on haematolo g}’ood@% urigexlinicghehemidgs or organ weights.
ir @

osate acid, together with a

]

The treatment-related pathological fin@ng, i sedggn?idenogpf mi cal basophilia of the acinar cells
of the parotid salivary gland in bot @xes&l ch ha®recei 200Q0"ppm glyphosate acid, is considered
an adaptive response due to oral iggfation Qom theQngestign el glyf@fosate, an organic acid, in the diet.

In conclusion, the NOAEL for ‘@ 105@&(1 i@OUU Qn (co&@pon{ling to 560 mg/kg bw/day in males
and 671 mg/kg bw/day in feg@s). Q X @

o X
Q o° & :
A Lo, M RIAYS AXD METHODS
A. MATERIALS
1. Test material:

Identification: G]@Qsat& @id
Description: Wite sc@
Lot/Batch# P24
Purity: 95?@%‘?‘?
Stability of test compound: At least | year when stored at RT.

2. Vehicle and/
or positive control: Diet

3. Test animals:
Species: Rat
Strain: Wistar (Alpk:APSSD)
Age: 22-24 days (on delivery)
Sex: Males and females

Males: 150.5 — 151.5 g (mean values); females: 126.7— 1333 g

Weight at dosing: .
e ' (mean values)
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Acclimation period: At least 10 days.

Diet/Food:  CT1 diet (G UK ). « libitn

Water: Mains drinking water, ad libitum

Initially in litters, sexes separately, after assignment to

Housing: . .

experimental groups in group of four rats per sex per cage.
Environmental conditions: Temperature: 21 +2 °C
Humidity: 55+ 15%

Air changes:  at least 15/hour

12 hours light/dark cycle
B: STUDY DESIGN AND METHODS & @ ) @©°
S RS <@ 2o
In life dates: 1995-04-03 to 1996-06-03 & RSN
\ . @ \

Animal assignment and treatment: a

In a chronic toxicity study groups of 24 Wistar- de@ed raf@mr se@rec dal% etary doses of 0,
2,000, 8,000 and 20,000 ppm glyphosate acid (eq Qlent t 1eve dose lgyels of 0, 141, 560 and
1409 mg/kg bw/day for males and 0, 167, 671 @664 ay @emale&»

Test diets were prepared in either 30 or 60 kg batc @mg app f’) iate amount of the test
substance with the basal diet. The stablll‘tx@and ogex@ly of @ te% bstance in the diet was
determined in an in-house stability study @000 m@ OOO@pm

% Q
Observations B @ @7\7 @ $

Rats were examined for toxic signs,{-he T be@om@l@han e&d pre-terminal deaths prior to the
start of the study and once a d fteryards. @ﬂedo@lcal servations were conducted weekly.
Ophthalmic examination was d n al mal at’the stavet of t@\study The eyes of the control and high
dose group were additionally %amlne h: e W to te atlc@}

8)
Q
Body weight &@ ’ < ©) @
Individual body weights were ded r to @t of @ment, at weekly intervals from Week 1 to 14
and every two weeks thereaftetenti n>
&

lte@mna%
Food consumption was recorded on 3§§(ly @t each cage group from Week 1 to Week 13, once in

@

Food consumption and compoun@mtak
Week 16 and every fourth week there

Blood was collected from 12 animals p x and group at Week 14, 27 and at termination (Week 53). The
following parameters were measured: Haegmatocrit, haemoglobin, erythrocyte count, MCV, MCH, MCHC,
blood cell morphology, platelet count, total leukocyte count, differential leukocyte count, red blood cell
distribution width, prothrombin time, activated partial thromboplastin time, alkaline phosphatase, aspartate
amino transferase (AST), alanine aminotransferase (ALT), 7y-glutamyl-transferase, creatine kinase,
creatinine, urea, total protein, glucose, albumin, total bilirubin, triglycerides, total cholesterol, inorganic
phosphorus, calcium, sodium, potassium, and chloride.

Haematology and clinical chemistry S

Urinalysis

Individual urine samples were collected from the same animals as those used for haematology analyses
(except for Week 52) at Week 13, 26 and 52. The following parameters were determined: Volume, colour,
appearance, specific gravity, pH, glucose, ketones, protein, urobilinogen and blood.



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

May 2012 Page 449 of 1027

Sacrifice and pathology

Necropsy was conducted on all animals except for Rats 38 and 149-152, which were killed during Week
6/7 due to a sexing error. The following organ weights were determined from all animals surviving to
scheduled termination: Adrenals, brain, epididymides, kidneys, liver and testes.

Tissue samples were taken from the following organs: Adrenals, aorta, bone & bone marrow (femur incl.
Jjoint), brain (cerebrum, cerebellum, brainstem), caecum, cervix, colon, duodenum, epididymis, eye, gross
lesions, Harderian gland, heart, ileum, jejunum, kidneys, liver, lung, lymph nodes (cervical and
mesenteric), mammary gland, nasopharyngeal cavity, sciatic nerve, oesophagus, oral cavity, ovary,
pancreas, pituitary, prostrate, rectum, salivary glands, seminal vesicles, skin, spinal cord (cervical,
thoracic, lumbar), spleen, sternum, stomach, testes, thymus, thyroid/parathyroid, trachea, urinary bladder,
uterus and voluntary muscle.

Statistics

All data were evaluated using analysis of variance and covari for each sp cified parametablsmg the
GLM procedure in SAS (1989). Differences from control &ere te@‘d Stay cal By co@rlng each
treatment group least- squares mean with the control grou @ usm@ tw@ed Student’s
t-test, based on the error mean square in the analysis. All&tlst ests tw&@ﬂed@

I.  RESULTS 1@\) DI@USS Q Q§>
8 & ©

A. ANALYSIS OF DOSE FORMULATIO & @Q ~
The mean achieved concentrations of glyphosa acidggideach $ietarys paratcf’gn were within 8% of the
nominal concentration and the overall mean cen%@o @ withi®)4% minal.
The homogeneity of glyphosate acid in diag,at ¢ trati@os of @00 an 000 ppm was satisfactory;
percentage deviations were within 7% o ove& N
The stability tests determined at 2000 20008 pp %we&a@t the@&t substance 1s stable for at least

90
61 days when stored at room temperatre. && A NS

v
5
/@

B. MORTALITY AND CL A GNS
There were no treatment- relat%d@ cath. %

C. CLINICAL OBSE@@ATK@S
There was a small increase 1
(wet or dry). All other clinical @0

% 20000 ppm group which had urinary staining
= and incidence expected for rats of this strain.

D. BODY WEIGHT
Bodyweights of rats receiving 20000 pRa glyplggsate acid were lower than those of controls throughout
the study. Bodyweights in the inte iate @oup were slightly reduced throughout the study. The
difference from control was not statistically st s%lflcant in males and was statistically significant in females
only from Wecek 46. As the pattern of the gffyct was similar to that of the high dose rats for both sexes this
minor difference in bodyweight is const d to be related to administration of glyphosate acid.

There was no effect on bodyweight in rats receiving 2000 ppm glyphosate acid.

E. FOOD CONSUMPTION AND COMPOUND INTAKE

Food consumption was generally lower in rats receiving 20000 ppm than in controls. The difference was
most marked at the start of the study. Food consumption was generally slightly lower than controls in rats
receiving 8000 ppm glyphosate acid. There was no effect on food consumption in rats receiving
2000 ppm.

The group mean achieved doses are summarised below.
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Table 5.5-2: Group mean achieved dose levels

Dietary Mean achieved dose level
Dose group concentration (mg/kg bw/day)
(ppm) Males Females
1 (control) 0
2 (low) 2000 141 167
3 (mid) 8000 560 671
4 (high) 20000 1409 1664

The results show a higher test material intake for females when compared to males for each dose level.
The mean intake for each dose group is 0, 141, 560 and 1409 mg/kg bw/day for males and 0, 167, 671 and

1664 mg/kg bw/day for females for 0, 2000, 6000 and 20000 p@ respectively. 60
O @ & & @
F.  OPHTHALMOSCOPY NS QN
NS

There were no treatment-related effects observed. b <) \6 . @ N

v & & & §F
G. HAEMATOLOGY AND CLINICAL CHE TRS@ @ \Q 8
Haematology Q
A number of statistically significant differences @ co @1 we, Qdentl@ but’tiere was no evidence of
a relationship to dose and the differences were all n co@tentl ezt all the time points and

therefore were considered to be unrelated to 0g@hos & a01d nlst@lon
Clinical chemistry
Plasma cholesterol and plasma trlglde @ere ﬁ%’gln@&@?edu@ in males receiving 20000 or

8000 ppm at Weeks 14 and 27.

Moreover, there was a treatment- a@? dose&late @ (,-\\'
For rats receiving 2000 ppm gl sategeid the?%ncreaéﬁ Wwas i
only for females at Week 14. Th 1ncr % in ctlvﬁ%of pla ALP in animals at all dose levels was
compound-related but as the @t y1n tholal change in either the liver or bone this is
considered not to be of to& oglca 1gn1f1

All other differences from co@ol wg;z;? smaﬁ%mdm@@ere not dose-related and are considered to be
incidental to administration of glypl@te am@“ &

S
Table 5.5-3: Clinical chemistry findings @\ &
N} N Dose group (ppm)
@ @d 2000 8000 20000
S é g | @ g | © g 1 ©

Alkaline Phosphatase K
) N

Week 14 248 161 281 201* 342%* 227%* 429%* 202%*

Week 27 221 135 250 171 306%* 200%* 412%* 254%*

Week 53 232 87 258 100 291 ** 114 379%* 160%*

*p<0.05; % p < 0.01

H. URINALYSIS
There were no consistent treatment- and dose-related effects seen in the any urinary parameters.

L NECROPSY
Gross pathology
There were no treatment-related macroscopic effects.
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Organ weights
There were no treatment- and dose-related effects on organ weights when corrected for bodyweight.

Histopathology

An increased incidence and severity of focal basophilia of the acinar cells of the parotid salivary gland
were seen in both sexes receiving 20000 ppm glyphosate acid. This change was considered to be related to
treatment and consequently the salivary glands of the 8000 ppm dose group were examined. The examples
of focal parotid basophilia seen at this dose were all of minimal severity and the incidence was
comparable to that in the control group.

All other observed differences in the incidence of findings are considered to be unrelated to the treatment
with glyphosate acid in view of the spontaneous incidence in this strain. No treatment-related neoplasms

were found.
©@
IIL. CONCLUS%N °?\7\’@ ©©
N

D> B
Based on the study results the NOAEL in rats a&@ chl@l@ ex re t lyp@te acid for 12
month is 8000 ppm (corresponding to 560 m g@ bwf@y in @ya es\Ql @mgﬂ(g bw/day in

females).

@
S e &S o
IIA 5.5.2 Carcinogenicity study in #@rat @7& O Q @@
& 9 © O 0O
Annex point Author(s) Qear [\QStqd@tle PR
ITA, 5.5.2/01 _ Q@ 199@ @xicily and Carcinogenicity
Q\} & phosute Technical in Wistar Rats
P o
o B @
S ZS
L& Qg <
© | @
€ @ 9
AN
A @9 @%& published
Guideline: Q\ “OECD 453 (1981)
Deviations: @Q ¢ Individual animals exceed the 20% range in body
N weight: organ weights were not determined for all

% animals: weights of heart, spleen and
§ (para)thyroids are missing

Dates of experimental work: 1992-03-04 - 1994-03-04

Executive Summary

The chronic toxicity and carcinogenic potential of glyphosate technical was assessed in a 24-month
feeding study in male and female Wistar rats. Groups of 50 rats per sex received daily dietary doses of 0,
100, 1000, and 10000 ppm glyphosate technical (equivalent to mean achieved dose levels of 0, 7.4, 739
and 764.8/740.6 mg/kg bw/day for 12/24 months respectively). In addition, one vehicle control with ten
rats per sex and one high dose group with 20 rats per sex were included for interim sacrifice at the 12
month to study non-neoplastic histopathological changes. Observations covered clinical signs, body
weight, food consumption, haematology, clinical chemistry and urinalysis, as well as organ weights,
necropsy and histopathological examination.

There were no treatment-related deaths or clinical signs in any of the dose-groups. Moreover, there were
no treatment-related effects on body weight gain or food consumption noted. All dose- or treatment-
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related significant changes observed in haematological, biochemical parameters as well as the urinalysis
were within the range of the historical control data and hence appear to be of no biological significance.
Gross pathology, organ weight data and histopathological examination demonstrated no treatment-related

and dose-dependent effects.

In conclusion, glyphosate technical was not carcinogenic in the Wistar rats following continuous dietary
exposure of up to 740.6 mg/kg bw/day (average for both sexes, 595.2 / 886 mg/kg bw/day (3/9)) for 24
months. Given the lack of correlating organ weights and histopathological data for the biochemical
parameters the NOAEL for toxicity is considered to be 595 mg/kg bw/day for males, and 886 mg/kg

bw/day for females (740.6 mg/kg bw/day for combined sexes).

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:

Diet/Food:
Water:

Housing:

Environmental conditions:

exgy Maleggnd felgn
Weight at dosi?@ M@%: 9(;% N

Acclimation period: \@leas @e Wi

MATERIALS AND METHODS

Glyphosate technicalb ©@
White odourless c@@gals @
60; 046

Y

o
cS @

9 gales: 80-151¢

Q.

O ). od
{ @

" @
D@p bordwell water treated with charcoal filter and UV rays,
ad libiz%n
Inig in groups of five per sex in polypropylene cages and in
groups of three from Week 12 onwards.

Temperature: 19 -25 °C
Humidity: 40 - 70%
Air changes:  not reported
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: 1992-03-04 to 1994-03-04
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Animal assignment and treatment:

In a combined chronic toxicity and carcinogenicity study groups of 50 Wistar rats per sex received daily
dietary doses of 0, 100, 1000 and 10000 ppm (equivalent to mean achieved dose levels of 0, 7.4, 73.9 and
740.6 mg/kg bw/day for 24 months respectively) glyphosate technical. In additional one vehicle control
with ten rats per sex and one high dose group with 20 rats per sex were included for interim sacrifice at the
12™ month to study non-neoplastic histopathological changes.

Test diets were prepared fortnightly by mixing a known amount of the test substance with a small amount
of basal diet. This pre-mix was then added to larger amount of basal diet and blended for further 20
minutes.

The stability of the test substance in food was determined in an in-house stability study at 2000 and 20000

Observations °

Veterinary examination was made before and after grouping at thgyend @ ch m&ih o@erimental

schedule. Rats were examined for toxic signs and pre-termi deaﬂ%}onc ay. Ohthalgagyexamination

was done at the start of the study and at termination. b ©@ \
@

Body weight .
Individual body weights were recorded before dose, at %ekly @g@rval&u til end of week 13 and
every 4 weeks thereafter until termination. @ &)

%

Food consumption and compound intake o\@
Food consumption was recorded once wagkly ach @nge g@up fr@y Week 1 to Week 13 and

subsequently over one week in every 4 Wk unt mij@gion. «§ @
O\ @

Haematology and clinical chemistr§ &&@7 %}} @ Q

Haematology @) ©) @

Individual blood samples were@lect rom SZﬁ<§rats/§§\x/gro€} at 3, 6, 12, 18 and 24 months. The
following parameters were mgasured: aem@bin, el%emalt, erythrocyte count, clotting time and
total leukocyte count and di ntigh f&ikocy@cou Q
QTS &
©

Blood chemistry & @ @ @
At the scheduled intervals ofd; 12, and 4 mo , blood collected from 10 rats/sex/group was
subjected to clinical chemistry apg®sis. following parameters were measured: Total proteins,

albumin, ALT, AST, GGT, ALP, @od us@liﬁog@and blood glucose.
o ' @

Urinalysis N)

Individual urine samples were collec@?@d from 10 rats/sex/group at 3, 6, 12, 18 and 24 months. The

following measurements were made: A%)lume, appearance, pH, nitrite, urobilinogen, bilirubin,

erythrocytes, protein, glucose, ketones, @030@3/ of sediments.

Sacrifice and pathology

Histopathological examination was carried out on all tissues collected at interim sacrifice, control and high
dose groups; all pre-terminally dead and moribund sacrificed rats of the low and mid dose groups and on
all lesions of the terminally sacrificed rats from the low and mid dose groups.

The following organ weights were determined from 10 rats per sex per group: adrenals, brain, gonads,
kidneys and liver.

Tissue samples were taken from the following organs: adrenals, aorta (main group animals), bone & bone
marrow (sternum and femur incl. joint), brain, caecum, colon, duodenum, epididymides (main group
animals), eyes (with optic nerve), heart, ileum, jejunum, kidneys, liver, lungs, mammary gland, lymph
nodes (mesenteric, mandibular and mediastinal), muscle (femoral), oesophagus, ovaries, pancreas,
pituitary, prostrate, rectum, salivary glands, sciatic nerve, seminal vesicles and coagulating glands, skin,
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spinal cord (cervical, thoracic and lumbar), spleen, stomach, testes, thymus, thyroid/parathyroid, trachea,
tumour/mass, urinary bladder and uterus.

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, gross lesions and masses
from low and intermediate dose groups at termination were examined microscopically.

Statistics

Using specific computer programs, body weight, net body weight gain, food consumption, haematology,
clinical chemistry and organ weight data of different groups were compared by Bartlett’s test for
homogeneity of intra group variances. When the variances proved to be heterogeneous, the data were
transformed using appropriate transformation. The data with homogeneous intra group variances were
subjected to one-way analysis of variance (ANOVA - Snedecor and Cochran, 1980). When ‘F’ value was
significant, Dunnett’s pair wise comparison (Scheffe, 1953) of means of treated groups with control mean
was done individually.

Net food intake (g/kg bw/d) and test compound intake (mg@ w/d@f/as late&@@)r th @ﬁlole study

1

period using calculated means and food intake was statistfslly sed &c @\glven above.
Incidence of gross, histopathological changes of mas@‘,@s) mcidsice nd malignant
neoplasia in the treatment groups were statistically co ed con group%y 7Z-tgsP wherever it was

applicable/necessary. The incidence of neoplasms v anal d by© oc CArmi linear trend test,
Life table analysis for fatal tumour incidence and Q s m ntal our gna ysis

When a significant difference to the control wgg ﬁ of@he trea@ent groups, the dose
correlation co-efficient was estimated and subje&ed to @

IL @UL@E{Z@)@I)SCO &Q

A
A.  ANALYSIS OF DOSE FORMPLATIBNS S QQ
Analyses for achieved concentratioR sho tha dieg, par s of the control, low, mid- and high
dose group were within an acc@ole r e. Th&l ﬁe ievedhConcentrations of the test substance of
eight batches of the prepared fest sub 0 99+ 4.7, 9953 + 36.8 and 9993.1 £ 277.5
ppm, for the control, low, r@l @’ 0se up, ect@
B. MORTALITY @

There were no treatment- relat@eat ﬁserve (N unn e study.
The numbers of pre-terminal deaths& ogel&cny study groups are displayed in Table 5.5-4.

Table 5.5-4: Cumulated mortalltles%ter @eekéletary exposure to glyphosate technical

N & Dose group (ppm)
Sex 0 9 @ 100 1000 10000
Male 30 N 30 32 21
Female 26 RSN 24 17 29
\7

B. CLINICAL OBSERVATIONS
There were no treatment-related clinical signs of toxicity observed during the study.

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

D. FOOD CONSUMPTION AND COMPOUND INTAKE
There were no treatment-related effects on food consumption for either sex noted during the study.
The group mean achieved doses are summarised below.
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Table 5.5-5: Group mean achieved dose levels in the main groups

Dietary Mean achieved dose level (mg/kg bw/day)
Dose group concentration Males Females Overall mean
(ppm)
1 (control) 0
2 (low) 100 6.3 8.6 7.4
3 (mid) 1000 59.4 88.5 73.9
4 (high) 10000 595.2 886.0 740.6

The results show a higher test material intake for females when compared to males for each dose level.
The mean intake for each dose group 1s 7.4, 73.9 and 740.6 mg/kg bw/day for 100, 1000, and 10,000 ppm,

respectively.

E. HAEMATOLOGY AND CLINICAL CHEMISTRY@® @° @ &’ b

The following significant dose related changes of the blo&&c y p%ag??eter re @ at the high
dose O @ °

a) decrease in GGT level at 12 months in male rat$® @ N
b) decrease in Albumin level at 6 months in fer@ rats@ ©© Q
¢) Increase in AP (alkaline phosphatase) leve]@ﬁ m(%ths in fgmale r@% Q

No other dose or treatment related significant cﬁ:anges ed @? l\oglcal and biochemical
parameters. These changes observed were @ tem ere ®f co @)ently seen at all sampling
periods throughout the study. The dose relat\? SO V@lln th@nge of the historical control
data and hence appear to be of no blologl 4] 31gn «§ @
Table 5.5-6: Statistically significant chahges @%d ch%mlstrx;\\% QQ
Parameters é’%ﬁ @ N @ \ Dose group (ppm)
©) & > O 100 1000 10000
6\@@«9@@9@9@9
Albumin (g/dL) 9D | 6gnonth 49 3@ [ 39 37 [4.0 [37 [3.9 [35*
Alkaline phosphatase (U/L) S fPmonthy”  [@TF [ 488 | 251 146 | 227 | 153 | 185 | 235+
GGT (U/L 12 m 83 (S8 [83 7.7 184 |63 |5.1%]53
*p< 0.(05; ) Q@ é@h @ é
N <Y O
SCEENOEEES
F. URINALYSIS Q" & 0

N
There were no treatment-related flndm%Q

G. NECROPSY
Gross pathology @
There were no treatment-related macros@wplc findings observed during the study period.

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

Histopathology

None of the significant microscopic changes, both increased and decreased incidences (in liver, spleen,
Iymph nodes, adrenals, thymus, gonads, uterus, mammary gland) observed have shown dose relationship,
hence appeared to be incidental and not related to the treatment with the test compound.

Neoplastic changes

The historical data on neoplasm incidence for the test species indicates that the incidences of various
tumours observed in the present study are within the range. The types of tumours seen were also
comparable to the historical records.
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No statistically significant inter group difference between the control and low, mid and high dose
treatment groups has been recorded in respect of the number of rats with neoplasms, number of malignant
neoplasms and incidence of metastasis either sexwise or for combined sex.

Table 5.5-7: Summary of neoplastic histopathological findings

Dose group (ppm)
Males Females
0 100 1000 10000 0 100 1000 | 10000
Findings for dead and moribund
sacrificed animals
Cholangiocarcinoma 0/30 2/30 2/32 221 1/26 0/23 0/17 0/29
Hepatocellular adenoma 9/30 9/30 6/32 6/21 2/26 8/23 3/17 5/29
Hepatocellular carcinoma 12/30 12/30 9/32 5/21 4726 4/23 2/17 5/29
Intrahepatic bile duct adenoma 1/30 1/30 0/32  |a 021 0/26 0/23 0/47 .| 0129
Histiocytic sarcoma 2/30 0/30 232 121 | 126y | 023 @y 0/29
Fibrosarcoma 0/30 1/30 0/@\& 0RO | o> ;&;@’3 i 0/29
Findings for animals sacrificed at b @) @ @3\ RS
termination o NS N SN Y
Cholangiocarcinoma 1720 120 [NF16 &Zﬁ 129Q1 0/247 0® | 032 0/21
Hepatocellular adenoma 1520 | 1320, 420 1520 | 1« | o5 | 16/32 | 821
Hepatocellular carcinoma 9/20 16/% 9/ @%9 {6/24 125 | 12/32 4/21
Intrahepatic bile duct adenoma 1/20 0@ | A | 29 1Den4 “Ié%} 125 | 12/32 | 411
Histiocytic sarcoma 0/20 120 | @716 A 0R29%y 0/249| 1725 0/32 0121
Benign mixed intra-hepatic bile duct 0/20 \“‘% 0 Q)’ 1/1@© 9@) N 025 032 oL
adenoma @E’) D %@2} ®

QS
@ & & o &
O
WA
Incidentally, the number of benign@mours the@® an&@d d@% group males and combined sex was
lower and higher in the mid gr@ femai%s hé% wat}ao dose-response relationship and the

significances were considered } mdenta% RS
The different liver tumours §ée the @ad a@nori g d sacrificed and terminally sacrificed rats
uc

included hepatocellular a@ 0ma, ahe %c bil&yduct nomas cholangiocarcinoma, hepatocellular
carcinoma, histiocytic sarcomz§%sar a angymp @\a coma. Of these, hepatocellular adenomas and
carcinomas occurred more fretfaently, @ oft serv@) 1n ageing rats. The occurrence of these tumours
appeared to be incidental and no @mpm% relat«%i as their frequency of occurrence was not dose
dependent. No reasons could be a@ ed he dgs &rase in the number of benign tumours in the low and
mid dose group males and for comblne§ an@or an increase seen in the mid group dose females (see

Table 5.5-7). &
@

From this, it is concluded that the te;s@ound at the doses tested does not cause treatment or dose

c///

related gross and histopathological ch and it is not carcinogenic under the testing conditions.

II1. CONCLUSION

Based on the study results the NOAEL in rats after chronic exposure to glyphosate technical for 24
month is 595 mg/kg bw/day for males, and 886 mg/kg bw/day for females (740 mg/kg bw/day for
combined). It is concluded that glyphosate technical is not carcinogenic in rats.
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Annex point Author(s) Year Study title
A, 5.5.2/02 _ 1997 HR-001: 24-Month Oral Chronic Toxicity and

Oncogenicity Study in Rats

Data owner: Arysta Life Sciences
Study No.JJjo4-0150
Date: 1997-07-01

GLP: yes
not published
Guideline: OECD 453 (1981), IMAFF 59 NohSan 3850
(1984), US-EPA (1989)
Deviations: None 2%
D . @ ¥x 1§© Qo\v °§'\Z@
ates of experimental work: 1994-1 2§ 1.{9 12~ S N

N

@ @ \ O&\Q @\

Executive Summary @

The chronic toxicity and carcinogenic potential of }@ 01 155cﬁsed in¥ Q"ﬁl—lr@}l feeding study in
male and female Sprague-Dawley rats. Groups o rats&g sex&elve daily dietary doses of 0, 3000,
10000, and 30000 ppm HR-001 (equivalent to 0@ 4, 3a¢and bw/dsy for males and 0, 115,
393 and 1247 mg/kg bw/day for females). Iﬁaddl@ 3 tsfse oup &rre included for interim
sacrifice at 26, 52 and 78 weeks to study ncm@eopl ARNe hisigy thold@cal C#fges Observations covered
clinical signs, body weight, food consumgien, hagyiatolog2 chm@ chm@ ry and urinalysis as well as
organ weights, necropsy and l'llSlOp‘lﬂlO] ical ex@inati@p.

There were no treatment-related death@n any gidthe doseZgr @Clin&& observations consisted of loose
stool together with soiled fur in the @flan &glon uﬁhe hi Q%ose g@up as well as increased incidences
of tail mass in the mid and high group Mor@wr ase body weight were observed in both
sexes in the mid and high Mith N loweaNood consumption. Ophthalmological
examinations, urinalysis and l@m'&tol cal loo@%cheal analyses did not demonstrate apparent
toxicity of the test substance {ge

1(1@& or g
Necropsy supported the QK@ al 31?1:1 f loo@smo@y incpRysed incidences of disiension of the caecum in

the high dose group together incrggsed abgylute relative caecum weights in the mid and high
dose group. Moreover, the inc¥gsed ingyden s%fthic@gned areas in the skin of the tail, corresponding to
the increased incidences of tail ma@) wergfistop&thologically diagnosed as follicular hyperkeratosis
and/or folliculitis/follicular absces@n lhec@ andigh dose group.

In conclusion, HR-001 was not car-..@emc@@ the Sprague-Dawley rats following continuous dietary
exposure of up to 30,000 ppm for 24 Pnonth The NOAEL for toxicity is 3000 ppm, corresponding to
104 mg/kg bw/day for males and 115 mcj@whjay for females.

g

L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: Glyphosate technical, Code: HR-001
Description: White crystal
Lot/Batch #: T-941209: T-950308
Purity: 97.56%: 94.61%

Stability of test compound: No data given the report.
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2. Vehicle and/
or positive control: Diet

3. Test animals:
Species: Rat
Strain:  Sprague-Dawley (Crj:CD)

Source: Japan, ]
Age: 5 weeks (males), 6 weeks (females)
Sex: Males and females

Weight at dosing: 65 -85¢

Acclimation period: At least one week

Diet/Food: a J apan@td libitugm 60
Well water treated wi d N Oarcc?@filt 1 an \@
Water: w w th& N @A°

rays, ad libitum b @\ \b o@ °\©

In groups of ten ani@@als of@ sa X in ﬁa e-m§ stainless
steel cages durir%ne ac@fﬂatis pe@d. Duzfkg the study
males were hogdsd in ggoups ok per a§ until week 72, in
groups of <3anwtil we€lk 78 ndiv&ally@eafter. Females
were housein gr of »{57’ nti@ek 7#gand individually
thereaftm\@ & Q @@@

+2 o O

Tempégkature:

Hur§?y: D558%B% o> R

As@han&@?Q @om &@ QQ
AN

@

23R

Housing:

Environmental conditions:

® O
s Q@
& O &

S

B: STUDY DESIGN AN@/IE‘

N
In life dates: 1994-12-19 16> 1996g2-25

@
S A
Animal assignment and treatment: @, X
In a combined chronic toxicity arcoirééni 'l@%tudy groups of 50 Sprague-Dawley rats/sex/group
received daily dietary doses of 0, 3000, and 30000 ppm (equivalent to mean achieved dose levels of

0, 104, 354 and 1127 mg/kg bw/day inJnales 0, 115, 393 and 1247 mg/kg bw/day in females) HR-
001. In addition, 30 rats/sex/group wel@incl for interim sacrifices at 26, 52 and 78 weeks.

Test diets were prepared weekly by mixing known amount of the test substance with a small amount of
basal diet. This pre-mix was then addedto’ a larger amount of basal diet and blended by a blending
machine. %

The stability of the test substance in food was previously determined in a 4-week dose-range finding study
in mice. Homogeneity analyses were performed on samples of each dose level of the first diet preparation.
Analyses for achieved concentrations were done for each dose level in monthly intervals.

Observations

Rats of all groups were examined for toxic signs and pre-terminal deaths once a day. In addition a detailed
veterinary examination was made at least once per week. Ophthalmic examination was done at the start of
the study and at termination.
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Body weight

Individual body weights were recorded at weekly intervals until the end of Week 13 and every 4 weeks
thereafter and before necropsy, except for dead or moribund satellite animals, which were discarded
without body weight determination.

Food consumption and compound intake

Food consumption was measured for a period of three consecutive days weekly from Week 1 to 13 and
every tour weeks from Week 16 to 104. Mean individual food consumption, group mean food
consumption and group compound intake were calculated.

Haematology and clinical chemistry

Blood samples were collected from 10 rats/sex/group of the satellite groups in Week 26, 52, from all
surviving animals of the satellite group in Week 78 and from 10 rats/sex/group of the main group in week
104. Before sampling animals were fasted overnight. T ollowing p ameters were @%asured:

hematocrit, haemoglobin, erythrocyte count, MCV, MCH, C @a"tele (4 gé:@f le yte count,
differential leukocyte count, alkaline phosphatise, glutandi¢-oxa ic amn@e ( , glutamic-
pyruvic transaminase (GPT), y-glutamyl- transpeptldase ‘eat os 1nas% re e, blood urea
nitrogen, total protein, glucose, albumin, globulin, alb /g @ 1nr > tot lrub al cholesterol,
morganic phosphorus, calcium, sodium, potassmm,oa@ chlor
U N . @
rinalysis @ @ S
Individual urine samples were collected from rats@/gro atelll@groups in Week 26, 52,
8 @ fronfQ0 rat, group of the main group

from all surviving animals of the satellite gr
in Week 104. The following measuremefgere . deniay, vo@sne ap@yarance, pH, protein, glucose,
occult blood, ketones, urobilinogen, sedi ) &)

& & T S
Sacrifice and pathology N) 5@%’ Q> Q
Necropsy and histopathological efminatio W@@ carrd@o t all tissues collected at interim and
terminal sacrifice. The follow10rga@ eights werefe{eter d from all animals: adrenals, brain,

caecum, kidneys, liver and testis. @ % &
Tissue samples were taken § th owl rg% e aorta, bone & bone marrow (sternum and
femur incl. joint), brain (gﬁ@ rum, cérebelltm, po@y and \\c‘ lla oblongata), caecum, colon, duodenum,

epididymides, eyes, gross lgg Hpfderian cglands<heart, ileum, jejunum, kidneys, liver, lungs,
mammary gland, lymph no (cerg ﬁ\?mesm) oesophagus, ovaries, pancreas, pituitary,

prostrate, rectum, salivary glands @bma y af@ sublingual), sciatic nerve, seminal vesicles and
coagulating glands, skeletal mus@, ski @ema];& only), spinal cord (cervical, thoracic and lumbar),
spleen, stomach, testes, thymus, thyrog@ath@nd trachea, urinary bladder, uterus (horns and cervix)

and vagina. > §,}

Statistics

Statistical significance of the difference@een the control group and the treated groups was estimated at
5% and 1% levels of probability.

The data of body weight (main group only), food consumption, urine specific gravity, urine volume,
haematological parameters, blood biochemical parameters, and organ weights were evaluated by Bartlett’s
test for equality of variance. When group variances were homogeneous, a parametric analysis of variance
of a one-way layout type was conducted to determine if any statistical differences existed among groups.
When the analysis of variance was significant, Dunnett's (when sample size of each group was equal) or
Scheffé’s (when sample size of each group was different) multiple comparison test was applied to evaluate
differences between the treated and the control groups. When the group variances were heterogeneous, the
data were analyzed by Kruskal-Wallis non-parametric analysis of variance. When significant, Dunnett
type (when sample size of each group was equal) or Scheffé type (when sample size of each group was
different) mean rank sum test was applied to determine if any significant differences existed between the
treated and the control groups.

The data of urinalysis except for specific gravity and urine volume were assessed by Mann-Whitney’s U
test.
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Mortality was analyzed by Life table analysis.
The data of clinical sign (main group only), ophthalmology, necropsy, and histopathology were evaluated
by Fisher’s exact probability test.

II. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS

The coefficient of variation for the homogeneity of the test substance for each dose level was 2.2% and
less. Hence, the results indicated a good homogeneity.

Analyses for concentrations showed that the diet preparations achieved 97 - 98% of the target concentra-
tion. Thus, the concentrations of the test substance in the test diets were within acceptable limits.

B. MORTALITY AND CLINICAL SIGNS . ©°

In the high dose group neither sex showed an increase in mogflity, a@@ugrtalig@h mg as lower

than the control during the last halt of the treatment per witl’i%tatist'a sigmifsanc most of the

weeks. In all other groups mortality was comparable to c(;@;@rol. @inatah@@ gi@ Table 5.5-8:
@ O

Table 5.5-8: Final mortality at termination of treatmen@(%%;) § @)© (\Q f\&

& Doseigroup gpm)* S
Sex 0 3000 é% K 3@0 D 30000
&

7

Male 32/50 (64) &3‘6/5@' RS (64)¢5 21/50 (42)
Female 35/50 (70) @D 31585 AN G50 (68D 36/50 (72)
9

* number of mortalities / total number of rats/gsgup (% @@ality)@v @ ©
> & .0 S &
C. CLINICAL OBSERVATION SRS %
In the high dose group, significan cr%@’in y¥siden
observed in males when compared @the ¢Onirol. ysis aften of ecach mass showed that the ones
in the tail were present in 27 malke®whiclfwas ap ently{@’g idence compared to 11 of the control.
The incidences of mass in other catieg&@)mp ble to control. With respect to soiled fur, the
sign was located at the ext@@ ge or pylanal @ion&les in this group also showed significant
decreases in incidence of,¥&ltile loss,®loun@ d hégr loss. In females, a significant increase in
incidence of wetted fur was obsei@gd; the@ign was mainkseen in the external genital region. Besides the
signs mentioned above, loose 1 wbserﬁ@ n a&ages of this group from Week 24 in males and
Week 23 in females until the end ofggic He@ent. mals showing loose stool could not be identitied
because of group housing, theref(Q\khe sigy1s 0&@ escribed here in the text but not included in Table
559.
In the mid dose group, the incidencedpf ta@% hair loss was significantly decreased in males and
significantly increased in females whe@omp@ed to the respective control.
In the low dose group, significant incre%es i incidence of decreased spontaneous motor activity,
bradypnea, and soiled fur and a signific& decrease in incidence of tactile hair loss were observed in
males. Analysis of location of the soi% fur demonstrated predominant occurrences of the sign in the
external genital region and foreleg. Females in this group showed significant increases in incidence of
ptosis and tactile hair loss.

>

ot bra@pnea, mass, and soiled fur were
loc
1
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Table 5.5-9: Statistically significant changes in clinical signs

Dose group (ppm)
0 3000 10000 30000
Parameters 3 Q 3 Q 3 Q 3 Q
Decreaseq spontaneous 9 23 19% 9 9 20 13 2%
motor activity
Bradypnea 3 7 10* 14 4 6 11% 12
Ptosis 7 4 6 12% 4 6 6 6
Tactile hair loss 5 1 0* 17%% 0* OF* 0* 4
Integument
Wound 7 2 4 2 6 2 0** 1
Mass 22 37 26 36 21 38 37* 43
Hair loss 12 16 7 13 15 21 3% 25
Soiled fur 10 16 20%* 17 12 11 21* 18
Wetted fur 9 5 7 5 & 7 a5 | .16 © 15%
* -k O 7
p < 0.05; % p < 0.01 ‘&&U °§@ N é@ og\o\\;
> @ O e ®
T & S &L
D. BODY WEIGHT @ o 2 @

In the high dose group, body weights were lowe@lan Lh§ contrSP throut @ treatment period;

significant decreases in their body weights were rve %yring@%eks lgto 8Q %males and at Week 7
and during Weeks 9 to 60 in females. The gro odﬁghts OF males and females at
termination of the treatment period were both resp i¥e cogol @@

In the mid dose group, males showed a ¢ reas dy @elg in dggng the first few weeks of
treatment with a statistically significant eren é%l ek 6. Their retarded growth
persisted throughout the treatment perg e &@ grogpymeak body weight at termination of
treatment was 95% of the control. 8ody M&ht %\ge iR, femaléwas comparable to the control
throughout the treatment period. <Y
In the low dose group, body weigégof b@ sexe@ere @ar@b@o the control except for a significant
increase in females at Week 16. @ @

% N
@
E. FOOD CONSUMP@N @
In the high dose group, ¢ @sten ith th ecrea31 bo elght or decreasing body weight trends, food
consumption showed a decrea%§trend@@ mal@% rin @e first few weeks.
In the other groups, food consu ptlo malg\\and f& es was comparable to the respective control.

The group mean achieved doses arqum@{gsed b%‘k)w

@
Table 5.5-10: Group mean achieved doséjeévels @w main groups
Dietary Mean achieved dose level (mg/kg bw/day)
Dose group concentration (% Males Females
>
(Ppm) N
1 (control) 0 N
2 (low) 3000 104 115
3 (mid) 10000 354 393
4 (high) 30000 1127 1247

The results show a higher test material intake for females when compared to males for each dose level.

F. OPHTHALMOLOGIC EXAMINATIONS
No abnormalities were observed.
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G. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematological and blood biochemical analyses did not demonstrate apparent toxicity of the test
substance in either sex or group.

Statistically significant changes in haematology and blood chemistry are displayed in Table 5.5-11 and
Table 5.5-12.

Table 5.5-11: Statistically significant changes in haematology

Dose group (ppm)
3000 10000 30000
Parameters a4 Q a4 Q a4 Q
Haematocrit 108* 99 111 84 131%* 96
Platelet count 91 105 88 115 66%* 104
# Figures represent values in the treated groups when the corresponding control is 100.
# p < 0.05; % p < 0.01 @ be
O @ & &L
Table 5.5-12: Statistically significant changes in blood chemisft&b o N N
> @oup@m O N
3000 @ 00 @00

Parameters 4 % Q@% é N Q
Alkaline phosphatase Week 52 129° [2N\P27 | 1454 118\ 138 2145

Week 78 185% X303 ¢, 15 gé . D71 116
Glutamic pyruvic transaminase Week 52 94 9 o> g\@ &5 A 67* 66
Creatinine Week 26 102, B [ NN otsgf 97 89
Total protein Week 52 1 a1 JO100 ¥ 96 99 96
Albumin Week 26 | 300 JQ 92¢ Y 1080 &9 103 95
Globulin Week26 @ 8P 1082 & | 35 95 95%

Week 528 105y | JOP [ «l0l I 93+ 100 99
Glucose Week & | A0 | gt 107, KR 99 97 87+
Total bilirubin Weeldo [, 100 JQ 80P 9 96 106 88
Chloride Wask 104 > 97+ ¥ 1000\ @‘}* 100 98 101
Figures represent values in the treat roups =den the sponding controlys 100.
*piOOS E*p<001 \g pa% @ép

S Q S o &
G. URINALYSIS @ © @

Urinalysis did not demonstrat@%pare@@f?oxlgg%of thst substance in either sex or group. Statistically
significant changes in urinalysis par&@ters dlspgged in Table 5.5-13.

Table 5.5-13: Statistically significant cha@ urj %ysm

e group (ppm)
3000 2 @ 81005)0 °P 30000
Parameters 3 Q SN 3 Q 3 Q
pH  Week 26 RSHE L 1
Week 52 X~ 1* L L
Week 78 l 1* l
Week 104 l ¥* l
Protein 1*
Volume 1#*
Appearance Dark* Dark* Dark*

*p<0.05; % p < 0.01

Metabolism of glyphosate after absorption from the intestine is minimal. Thus, most of the glyphosate is
excreted via urine as the unchanged parent compound. In the urine glyphosate dissociates into the free
acid, which can lead to a reduction of the urinary pH. Therefore, the reduced urinary pH might be of no
toxicological significance.
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H. NECROPSY

In the high dose group significant increases in incidence of distension of the caccum were observed in
both sexes, accompanied by soiled fur in the perianal region in males. Moreover, significant increases in
absolute and relative weights of the caecum in both sexes in the high and mid dose group were seen, but
not associated with histopathological abnormalities,

The incidences of thickened areas in the skin of the tail, corresponding to the tail mass in the clinical
observations, were significantly increased in the mid and high dose group. The lesion was
histopathologically diagnosed as follicular hyperkeratosis and/or folliculitis/follicular abscess. An
increased incidence of hair loss was also observed in high-dosed females, but it lacked corresponding
histopathological changes.

All changes regarding neoplastic lesions were not statistically significant.

From this, it is concluded that the test compound at the dosg\tested does not cause [re'ltm@ or dose
related gross and histopathological changes and it is not can.&@gemn @ﬂ:ler stm@ondlg@s

\

b P & S &
I, CONCA@SIO@ S Qﬁ O
©
Based on the slight body weight effects, and n @psy mgs ﬁwfhou t& histopathology at
the mid-dose the NOAEL in rats after chu& exp u 0@ for ‘E%month is 3000 ppm
(corresponding to 104 mg/kg bw/day for mafts andg} 5 m, hw@y for@pmales). It is concluded
that HR-001 is not carcinogenic in rats. o\@ & @ @

Annex point Author(s) A“i'ear@,
A, 5.5.2/03 q} ZQ%U i %’o Year Dietary Toxicity and
O &
o | @
& 5 &
&Q @ Q @la ov@: Syngenta
o| @ |Sunds
|2 5] Dug2001-03-15
) N GLP: yes
N <)
Q] @ i published
Guideline: § "~ @ OECD 453 (1981), EEC B.33 (1988), MITI
) §> (1992), US OPTTS 870.4300 (1998)
Deviations % None
Dates of experimental work: N 1998-04-07 - 2000-10-16

A3
Executive Summary
The chronic toxicity and carcinogenic potential of glyphosate acid was assessed in a 24-month feeding
study in 52 male and 52 female Wistar rats with 0. 2,000, 6,000 and 20.000 ppm (equivalent to mean
achieved dose levels of 0, 121, 361 and 1214 mg/kg bw/day for males and 0, 145, 437 and 1498 mg/kg
bw/day for females). In addition, three satellite groups with 12 rats per sex each were included for interim
sacrifice at the 12" month to study non-neoplastic histopathological changes.
Observations covered clinical signs, body weight, food consumption, haematology, clinical chemistry and
urinalysis as well as organ weights, necropsy and histopathological examination.
Treatment related findings in this study were found in the liver and kidney and were confined to animals
(predominantly males) fed 20,000 ppm glyphosate acid. There were a number of changes in males and
females fed 20000 ppm, notably renal papillary necrosis, prostatitis, periodontal inflammation, urinary
acidosis and haematuria, which may be attributed to the acidity of the test substance. Despite the findings
at 20000 ppm, survival was better in males fed 20,000 ppm than in the controls and lower dose groups.
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This improved survival was associated with lower food consumption, lower bodyweights and a decreased
severity of renal glomerular nephropathy.

In conclusion, glyphosate acid was not carcinogenic in the Wistar rats following continuous dietary
exposure of up to 20,000 ppm for 24 months (corresponding to 1214 mg/kg bw/day in males and 1498
mg/kg bw/day in females). The NOAEL for toxicity is 6,000 ppm (corresponding to 361 mg/kg bw/day in
males and 437 mg/kg bw/day in females). In addition, there was no evidence of neurotoxicity.

L MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification: Glyphosate acid (technical material)

Description: White solid @ @ o 60
o @
Lot/Batch# P30 §§© %@ Q %@ o>
Purity:  97.6% wiw [ Q@ \6 -O §
Stability of test compound: At least 2 years w&@stog@at 208", Qy& &©
2. Vehicle and/ °\@ © N Q
.o . N % A &
or positive control: Diet @’\, Q) Q @ o\@
3. Test animals: A @Q é’\?@ Ka@ )
Species: Rat °\@ @,& @@ ©© @@@
Strain: @
Source: UK

. AN
alegand fe%&es \@ 0\@@’

2. 1559 1563 o (medivalues); females: 136.0 - 138.4 ¢

Age: e]g& dely)
Se%@%

Weight at dgs\@g: an vaDes) @Q @
Acclimatioﬁéﬁiod:@ At 16@;@0 day®
Diet/Fo@ CT Gliet UK), ad libitum

Water: @1ns d@king water, ad libitum

Housine: Initiai@n lit&@ sexes separately, after assignment to
& expiidinientapgroups in group of four rats per sex per cage.

Environmental conditions: T@@pera@: 22+£3°C

Humidyy: 30 - 70%
Air%@lges: at least 15/hour
12 hdurs light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: 1998-04-07 to 2000-05-07

Animal assignment and treatment:

In a combined chronic toxicity and carcinogenicity study groups of 52 Wistar-derived rats per sex
received daily dietary doses of 0, 2,000, 6,000 and 20000 ppm glyphosate acid (equivalent to mean
achieved dose levels of 0, 121, 361 and 1214 mg/kg bw/day for males and 0, 145, 437 and 1498 mg/kg
bw/day for females).

A further twelve animals per sex were added to each group and were designated for interim kill after one
year to study chronic toxicity and non-neoplastic histopathological changes.
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Test diets were prepared in 60 kg batches by mixing a known amount of the test substance with 1 kg of
basal diet. This pre-mix was then added to the remainder of the 60 kg batch of basal diet and mixed
thoroughly. The stability and homogeneity of the test substance in the diet was determined in an in-house
stability study at 2000 and 20000 ppm.

Clinical observations

Rats were examined for toxic signs, ill-health or behavioural changes and pre-terminal deaths prior to the
start of the study and once a day afterwards. Detailed clinical observations were conducted weekly.
Ophthalmic examination was done in all animals at the start of the study, at Week 52 and prior to
termination. A functional observational battery including motor activity was conducted in Week 52 in
animals allocated to the chronic toxicity assessment of the study.

Body weight
Individual body weights were recorded prior to start of tlreatm@b at weekly @ervals from W@{ 1to15
and every two weeks thereafter until termination. @° Q @ o%
Q’\& SR

Food consumption and compound intake @ NN o@ N
Food consumption was recorded once weekly for each @e gro@) fro eeck Iﬁ% We§4, once in week
16 and every fourth week thereafter. @ & \ S

& % PO
Haematology and clinical chemistry y\’ @ @ °\@

Blood was collected from 13 animals per sex&and g@p at s "\‘e’:ek @ 27, 8, 79 and at termination.
Different animals were used for the tail velno&@m’g@gy an@nlcal‘lemis samples.

The following parameters were measuregk,hem it, h@nogl@n, ergirocyte count, MCV, MCH,
MCHC, blood cell morphology, plate coun® total @uko%ﬁ cou@ differential leukocyte count,
reticulocyte count, red blood cell dis tio dth timgy activated partial thromboplastin

time, alkaline phosphatase, aspartafy n@b ), @une aminotransferase (ALT), -
glutamyl-transferase, creatine ki e, cre meurea tal tein, glucose, albumin, globulin,

albumin/globulin ratio, total b} lycerl S, toﬁﬂ cholesterol, inorganic phosphorus, calcium,

sodium, potassium, and CthIl% % % N
o ot &

Urinalysis @ ’ @ @

Individual urine samples were cted als as those used for haematology analyses at
Week 13, 26, 52, 78 and p to tgrfina 18%? Th lowing parameters were determined: volume,

abnormal colour and appearance, spe@ic gr , pH glucose, ketones, protein, bilirubin, and blood.
P a@ o

W
Sacrifice and pathology ©\ 5
Necropsy was conducted on all anim: he f& w1ng organ weights were determined from all animals

surviving to scheduled termination: adrénals ‘@aln gonads, heart, kidneys, liver and spleen.

Tissue samples were taken from the followgg organs: adrenals, aorta, bone & bone marrow (femur incl.
joint), brain (cerebrum, cerebellum, stem), caecum, cervix, colon, duodenum, epididymis, eyes
(retina, optic nerve), gross lesions incliding palpable masses, Harderian gland, heart, ileum, jejunum,
kidneys, lachrymal gland, larynx, liver, lung, lymph nodes (cervical and mesenteric), mammary gland,
muscle, oesophagus, ovary, pancreas, pharynx, pituitary, prostrate, rectum, salivary glands
(submandibular, parotid), seminal vesicles, skin, spinal cord (cervical, thoracic, lumbar), spleen, sternum,
stomach, testes, thymus, thyroid/parathyroid, trachea, urinary bladder and uterus.

Statistics

All data were evaluated using analysis of variance and/or analysis of covariance for each specified
parameter using the MIXED procedure in SAS (1996). Kaplan-Meier survival estimates (Kaplan and
Meier, 1958) were calculated separately for each sex and treatment group.

The overall incidence of each tumour type was considered by comparing each treated group and the
control group using Fisher’s Exact Test. In addition, a test for trend with group number was performed
using the Cochran-Armitage Test described in Gart et al. (1986). Analyses were carried out for all
animals, intercurrent deaths and at terminal kill.
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II. RESULTS AND DISCUSSION

A. ANALYSIS OF DOSE FORMULATIONS

The mean achieved concentrations of glyphosate acid in each dietary preparation were within 10% of the
nominal concentration and the overall mean concentrations were within 1% of nominal.

The homogeneity of glyphosate acid in diet at concentrations of 2000 and 20,000 ppm was satisfactory;
percentage deviations were within 2% of the overall mean for the 20000 ppm group and within 4-9% of
the overall mean tor the 2000 ppm group.

The stability tests determined at 2000 and 20000 ppm showed that the test substance stability was
satisfactory at room temperature and when stored at -20°C for at least 45 days which covered the period of

use in the current study.
<
S LD

B. MORTALITY @° @ & <9
The male groups were terminated in Week 100 because su%val m@he c % low@md dose groups
was approaching 25% (criteria for termination of the stu @czﬂ@mf survival was
observed in males fed 20000 ppm than in the other % S 0.0 tat cal $§1ﬂcant overall
trend was also observed for males (p = 0.03). g
The female groups survived to scheduled tern%}tlon %d th%v were&\ 31%<gcant differences in
mortality between the groups.
§FLEE
The survival rates are displayed in Table 5. 5«@ S § © @

(NS @@

Table 5.5-14: Survival rates during up to 1@1’ eek @%a %posure@ glyp}@ate technical
se

0 2080 W(m&@ 6000 20000
NaY

) @g ) \r&%f SO [ Y e ) e
Week 1 1.00 KO0 § 1065 w® [~\¥oo 1.00 1.00 1.00
Week 13 098 N 1.0 1@ [ N.00 {098 0.98 1.00 1.00
Week 26 0959 1> v [ 1.00 @ 0098 0.98 1.00 1.00
Week 39 050 | &0 [1.00 JP 710> 0.97 0.98 1.00 1.00
Week 52 0 [ pl.00 @ 097 ° 1 0.97 0.98 0.98 0.98
Week 56 089 X 1.009] oY [ Q@00 0.93 0.98 0.98 0.98
Week 60 087 T 100 | 92 [S1.00 0.91 0.97 0.98 0.97
Week 64 0.87 A0 D90 ~p 098 0.91 0.95 0.98 0.97
Week 68 087 | %094 D088 0.96 0.87 0.95 0.98 0.95
Week 72 0.85 094 0.8 0.96 0.85 0.93 0.97 0.91
Week 76 0.81 0.9%,° | &0 0.92 0.82 0.89 0.97 0.91
Week 80 0.73 0.88 W78 0.87 0.72 0.89 0.89 0.83
Week 84 0.69 0.85 & 0.67 0.83 0.63 0.89 0.85 0.83
Week 88 0.64 081t 0.57 0.81 0.59 0.83 0.77 0.81
Week 92 0.56 079 [ 050 0.81 0.53 0.81 0.71 0.80
Week 96 0.50 0.73 0.46 0.73 0.53 0.77 0.66 0.72
Week 100 0.40 0.69 0.44 0.63 0.42 0.77 0.56 0.66
Week 104 — 0.62 — 0.56 — 0.77 — 0.57

* Terminated in Week 100 because survival in the control, low and mid dose groups was approaching 25% (criteria for
termination of the study).

C. CLINICAL OBSERVATIONS

At 20000 ppm there was a treatment related increase in the incidence of red-brown staining of tray papers,
particularly in males.

There were no other treatment related clinical observations.

There were also no treatment-related effects noted in the functional observational battery.
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D. BODY WEIGHT

The bodyweights of the animals fed 20000 ppm glyphosate acid were statistically significantly lower than
controls throughout the study. The maximum reduction from control values was approximately 5% for
males and 8% for females.

There were no treatment related effects in animals fed 2000 or 6000 ppm glyphosate acid.

E. FOOD CONSUMPTION AND COMPOUND INTAKE

Food consumption was lower throughout the first year of the study in animals fed 20000 ppm glyphosate
acid. In females the difference was statistically significant over the first 11 weeks (with a maximum
reduction of approximately 5%) and again in weeks 40-56 (with a maximum reduction of 6%). In males,
the difference was statistically significant over most of the first 6 months with a maximum reduction of

6%.
$

The group mean achieved doses are summarised below.

Table 5.5-15: Group mean achieved dose levels : ggeQ }g ’ @ @O °§9
Dietary Mean achieved dose levef 6 § RS
Dose group concentration (mg/kg bw(@ny) ©\ &\ @\
(ppm) Males 4% th%@es ¢ D Q0 &Q

1 (control) 0 INYEERN R &\ Q

2 (low) 2000 DRigy | 214558 | @ o\@@

3 (mid) 6000 E1S Nl ENIPE SN SN

4 (high) 20000 L @ 4R A @

R %

The results show a higher test material i¥gke fi mal when@mpa@o males for each dose level.
The mean intake for each dose group 152121, B and314 m&ke bwiday for males and 0, 145, 437 and

1498 mg/kg bw/day for females for @0? 0()&@0 ggg@()oog@m ris@ctively.
SRR
F. OPHTHALMOSCOP S

) S S

There were no treatment-rel effe ser@d. Q
& SRS

©
G. HAEMATOLOGY AN@JIN@L %@MI@

Haematology RS Q 2 ©
Minor variations from control valuere d®ained¥or most parameters but showed no consistency and

were confined to intermediate tirf¥ poin d/okQese groups and were considered not to be treatment-

related. An increased haemoglobin co atigyg and decreased platelet count was seen in all female
treated groups at the interim kill but, igfie a@ce of any apparent dose-response or effects at other time
points, these variations from mean control v¥ues are considered not to be treatment-related (see Table

5.5-16).

©
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Table 5.5-16: Haemoglobin and platelet count

Dose group (ppm)
0 2000 6000 20000
S - ST - ST - g | @
Haemoglobin (g/dL)
Week 14 15.9 15.7 16.0 15.5 16.0 15.9 15.8 15.0%
Week 27 15.5 15.7 15.8 15.8 15.8 15.7 15.7 15.6
Interim Kill 14.7 14.4 14.4 15.1%% [ 14.3 14.9% 14.4 15.0%
Week 53 16.1 15.9 15.7% 15.9 155% [159 15.9 15.8
Week 79 15.9 159 15.2 15.8 15.5 16.0 15.4 15.5
Week 105 13.3 14.3 12.9 14.1 13.1 13.8 13.6 14.2
Platelet count (x 10°/L)
Week 14 885 11 897 877 892 910 847 948
Week 27 903 909 871 868 917 858 880 |, 830%
Interim Kill 889 821 895 7@@ 888 | 7407 [, 860 O] 764*
Week 53 911 842 977 R @11 O 75409 8687 | 814
Week 79 963 854 993 06 AND50 )] SRS | 833 855
Week 105 1015 780 980 |O783af 08 | D [/7 846
#p < 0.05; % p < 0.01 %J @ @V p Q
o S o L &
%§ N &9 SN
Clinical chemistry 9 @ N

In rats fed 20000 ppm glyphosate acid, 1ncrease{§1n pl@a al @Iﬁle p@hata@were present until Week
79 (Table 5.5-17). Increases in alanine amlm@nsfe actigites wef® presgiiPeonsistently in males until
Week 79 and in females in Weeks 14, 79 a#id 105. ease@otal @rubln @as also present in these males
throughout the study and increased plaspgpdaspar@c a @gtrans@ se a ty was present in males at the
mterim kill. Plasma triglycerides and estepOb evef ere ced @om Weeks 14-53 and Weeks 53

onwards, respectively) in males

In animals fed 6000 ppm, there w @smal& rea&@@fl a ep hatase activity over the first year of
the study and variable increase@ plaS@ alanin amuj%iransf@ase activity at intermediate time points
throughout the study. g@

Plasma creatinine values w& O\W all ted ale gr0y ps at Week 27 and in females receiving
6000 and 20000 ppm at \b@ 14, in thexabsen@ of ang Sifects later in the study, this is considered to
be of no toxicological significanc®

Other minor variations from con value?é?vere fined to intermediate dose groups or time points
and/or showed no dose response, al@ werey n&d%ed not to be treatment- related.
@ 0
Table 5.5-17: Clinical chemical findings {)\ P
N & Dose group (ppm)
@ @ 2000 6000 20000
S -\ S S - ST
Alkaline Phosphatase N
(IU/L) N
Week 14 234 156 246 177 284** 245%% 387** 266**
Week 27 196 121 219 136 239%* 166%* 327** 203**
Interim Kill 230 82 244 102 269 123* 306** 144%*
Week 53 231 92 249 117% 2777** 152%% 357** 172%*
Week 79 208 114 254% 131 244 181%* 353** 178%*
Week 105 184 144 205 129 218 158 280 173
Alanine Aminotransferase
(IU/L)
Week 14 94.9 81.9 103.5 92.5 121.8%* | 103.9% 143 .4%* | 104.7*
Week 27 91.8 99.5 95.9 113.8 116.8 132.77*% 125.9* 101.8
Interim Kill 77.6 83.4 84.0 82.8 97.7 113.2% 123.3** | 959
Week 53 84.2 90.1 99.8 108.2 103.5 121.5* 133.8% 114.0
Week 79 69.2 90.0 81.2 97.2 102.4%*% | 110.6 105.9** | 116.0*
Week 105 64.1 83.5 58.6 78.6 63.9 78.9 82.7 108.2%*
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Dose group (ppm)
0 2000 6000 20000
SH S SH g 1 @
Total Bilirubin
(nmol/L)
Week 14 1.23 2.00 1.23 1.92 1.46 2.00 1.85%% | 2.46*
Week 27 2.08 2.31 2.31 2.08 2.31 2.08 2.62%% [ 223
Interim Kill 2.09 2.50 1.91 242 2.18 2.58 2.67%% [ 2.64
Week 53 2.62 2.54 2.46 231 2.92 2.46 3.46% | 3.15%*
Week 79 2.46 2.92 2.92 231 2.85 2.38 3.15% [ 3.08
Week 105 1.75 1.19 2.29 1.04 1.67 1.77 2.54 1.40
Aspartate
Aminotransferase (IU/L)
Week 14 107.9 104.5 113.5 112,6 [ 1292 124.0 148.Q¢ [ 114.3
Week 27 110.5 156.8 114.8 186> [ 1380 42084 [14130 [ 1483
Interim Kill 90.0 117.8 91.5 0890 @104 14982 | 1388+ | 131.5
Week 53 111.8 151.9 124.8 944 "NP1303, | 2189 [D.7 214.8%
Week 79 88.2 156.0 102.7 Q1297 138 [T Y12 197.0
Week 105 75.8 130.7 81491 102®° | B4 _[,21.8 o 92.8 168.5
Plasma Triglycerides @ S \% N
(mmol/L) QN 2 N
Week 14 133 1.03 |8 Q096 N[ 1.4%>° R 111* 0.94
Week 27 1.40 118 742 N1 128F | M8 [en.95+ 1.14% 1.09
Interim Kill 1.65 1.00, 5|20 | 1L @99 @1.07 1.45 0.99
Week 53 1.53 1.62 LS |45 0 T1.50 D] 1.39 1.15% 1.39
Week 79 1.90 2.5 @5 A 2771 &1 1.6 [226 1.42 231
Week 105 1.83 6 813 3580 | 184 3.02 1.67 2.82
Cholesterol (% R NU
(mmol/L) S & & Q
Week 14 240" | 2.6 201 N2, D 2.48 2.80 2.54 271
Week 27 2.y | @ @302 (o1324Cy |3.18 3.13 2.98 3.15
Interim Kill #7469 X505 [ 29 [4.83 2.98 3.89% 3.01
Week 53 303 ARP3.56AY | 4.5 | o409 5.15 3.45 4.06% | 3.66
Week 79 6.87 4.26 60 K64 5.81% 3.92 5200 [ 3.96
Week 105 R0 [49 22 V4 7.79 4.13 5.72% 4.11
Plasma Creatinine R (@fy %)\’ (@)
(umol/L) D @) &
Week 14 5850 ] 6L4D %@ 59.6 57.2 59.0% 56.8 58.6%*
Week 27 60.8 &N 61.2 60.3% 59.4 60.5% 58.4 58.0%%
Interim Kill 55.8 D6 @@58.0 51.8 56.5 52.3 56.6 50.9
Week 53 61.0 88 yl6l5 59.5 62.5 58.1 60.5 58.2
Week 79 80.7 627\ |859 59.2 86.2 62.8 66.4 61.8
Week 105 79.1 56> 1808 514 79.2 53.5 66.2 50.7
*p<0.05; ** p < 0.01 X~

H. URINALYSIS

Urinary pH was lower throughout the study in males fed 20000 ppm glyphosate acid (Table 5.5-18).
Moreover, in the same dose group an increased incidence and severity of blood/red blood cells was
present in males and, to a lesser extent, in females.

There were no other treatment related findings in the urinalysis.
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Table 5.5-18: Urinanalytical findings

Dose group (ppm)
0 2000 6000 20000
S S S ST
Urine pH

Week 13 6.85 6.00 6.77 6.00 6.92 6.08 6.31%F | 585
Week 26 6.77 5.77 6.69 5.85 6.69 6.00 6.15%% | 577
Week 52 6.85 6.15 6.85 6.23 6.85 6.31 6.15%% | 592
Week 78 6.54 6.38 6.28 6.77 6.15 6.46 5.69%* | 6.00
Week 98 6.08 — 6.00 — 6.00 — 5.85 —
Week 104 — 6.00 — 6.08 — 6.15 — 6.00

** p < 0.01; NEG: negative, +: very few (1 or 2); ++: few; +++: many

L NECROPSY @ R @ o b

O @ %" O
Gross pathology L o O N N
Treatment-related macroscopic findings were seen in %s fe@OOOO@pm a@or e ppm in the
kidneys, liver, prostate and testes. These findings cons@ of @nor@reas@ mcif@nce of enlarged

kidneys, single masses in the liver, firmness of the p tate avd a re@:tlo@ﬁ the i&@ience of reduced
testes. L
Additional findings were not considered to be treatigjent re@kd @
¢ & @ %
Organ weights D © o N @
Significant lower relative adrenal gland weight was @ed a int 19 kill #pfemales fed 20000 ppm and
6000 ppm glyphosate acid. Furthermore llvﬁveight as g fica@ lower at the interim kill in
males fed 20000 ppm glyphosate acidé(@@ K
There were no other significant and degs-relatg@effegts On orgag wei
ST

@

Histopathology @ g y@ °® o\@\

A minor increase in the 1n01den@ but seve@y of pyeliferafi@e cholangitis in the liver was present in
males fed 20000 ppm glyphqsé@s a01d$ter' d t@nal Bb (see Table 5.5-19) .

Moreover, in males fed 2 PP yphogaic a01@1 ingfased incidence of hepatitis and periodontal
inflammation was obser he 01den of pro Sitis R hlgher than the control group in all treated
males and there was a decrea@ in ﬂ@lnmd&@e of ular degeneration of the testis in males fed
20000 ppm glyphosate acid. The inci®hce ﬁgprosta s was within historical background levels in all

treated groups but, as the control ;\?-) n ﬂg&mdy@ﬂ s low, the relationship to treatment at the high dose
level cannot be entirely dlsmlssed

O @

The main changes in interim and te@gpinal males and, to a lesser extent, females fed 20000 ppm
glyphosate acid, were observed in the kidney. These changes consisted of slight increased incidence of
papillary necrosis with varying degrees o eralisation of the papilla and/or transitional cell hyperplasia.
There was also a very small increased Wetdence of papillary mineralisation only (males and females fed
20000 ppm glyphosate acid) and transitional cell hyperplasia alone (20000 ppm males only).

All other observed differences in the incidence of findings either fall within the historical background
level or are considered to be unrelated to the treatment with glyphosate acid.
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Table 5.5-19: Summary of histopathological findings

Dietary concentration of glyphosate (ppm)
Males (n=64) Females (n=64)
Finding Historical | 0 | 2000 | 6000 | 20000 | Historical 0 2000 | 6000 | 20000
Control Control
Liver
Proliferative cholangitis - 56 57 33 64 - 55 58 59 61
Hepatitis 4712 -8] 8 6 9 13 - 6 7 4 6
Kidney
Papillary necrosis 0.4 [0-2] 0 1 0 14 - 0 1 2 5
Transitional cell
hyperplasia - 2 3 0 5 - 3 1 0 1
Prostate 234
Prostatitis [13-351 | 13 | 22 23 IR - - - D -
Testis Q ° D 2 @
Unilateral tubular Cié' o?\’\?@ Q @" -J>
degeneration - 18 | 13 18 5 ’? \b ENEN .
Periodontal @ é\e N N N
inflammation - 25 27 PEA § p© @ 18 @4 32 28
n= number of animals per group &\@ %, Q&\
Historical control (mean and [range]) é}, @ @ @}. N \@
Ve &S e
Neoplastic changes N, & Q @
There was no evidence of carcinogenicity %@\m difppe 11:::@@2“:&%@13 gl@@)s in tumour incidence.

< @Q e S &
@ Q - 70 N
N
&1 @ON(@SIO@L, Q

Based on the study results t @§%) m ra@afte on@xposure to glyphosate acid for 24
month is 6000 ppm (corres dm 36@11g/k ‘bw!d n males and 437 mg/kg bw/day in
females). It is concluded thal\%lyph%: te@ma] t ca@inogenic in rats,

@ < @ @
@ ©
S 9 O 9o
Annex point Author(® 1OV Stuy title
=
olg @phosate — 104 week combined chronic feeding

IIA, 5.5.2/04
NS o F)ilcogenicily study in rats with 52 week interim

f@@ § kill (results after 104 weeks)
@ Data owner: Cheminova

Study No.: 438623; Report No.: 7867
Date: 1993-04-07
GLP: yes
not published

Guideline: US-EPA Pesticide Assessment Guidelines
Subdivision F, 83-5 (1982)
Deviations: None

Dates of experimental work: 1990-02-16 to 1992-03-09

Executive Summary
The chronic toxicity and carcinogenic potential of glyphosate technical was assessed in a 104-week
feeding study in male and female Sprague-Dawley rats. Groups of 50 rats per sex received daily dietary
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doses of 0, 10, 100, 300, or 1000 mg/kg bw/day glyphosate technical for 24 months. In addition, five
groups of 35 rats/sex, receiving daily dietary doses of, 0, 10, 100, 300 or 1000 mg/kg bw/day, were
included for interim sacrifice at the 12™ month for evaluation of chronic toxicity. Observations covered
clinical signs, body weight, food and water consumption, ophthalmoscopy, haematology, clinical
chemistry and urinalysis, as well as organ weights, necropsy and histopathological examination.

Achieved doses throughout the study period were generally close to nominal. There were no treatment-
related deaths or clinical signs in any of the dose-groups. Opthalmoscopic examinations showed no inter-
group differences. At 1000 mg/kg bw/day males and females had statistically significant reductions in
body weight throughout the study. Reductions started at week one of dosing and were still apparent at
week 104. The high-dose group males displayed the greatest reduction in body weights. Food and water
consumption did not differ significantly from the controls. Moreover, there were no treatment-related
changes in haematological parameters. Clinical chemistry evaluation indicated a treatment-related increase
of ALP in males of the 1000 mg/kg bw/day dose group and females of the 100, 300 and 1000 mg/kg
bw/day dose groups, as well as reduced urinary pH in males at 0 mg/kg bw/day.

At necropsy no treatment-related gross lesions were obsery ﬁ§ %vei g @QJ ata @wed uced liver
weights in females at 100, 300 and 1000 mg/kg bw/day at 1 k 52, b@enot 104 weeks.
At week 52 salivary gland weights were increased in 100@00 000 Ng/kg l@i group males.

Combined sublingual and submaxillary gland welght&@ére algy incrgased in fﬁales females treated
with 1000 mg/kg bw/day. However there were pgsignifi@nt in€y-gro diffe@ces by week 104.
Histopathological examination noted cellular alte ﬁiﬁ)n of% su 111ar§&and p salivary glands in
males and females of the 300 and 1000 mg/k /da ose $ s (@pek 5Hzand the 100, 300 and
1000 mg/kg bw/day dose groups of both sexes At eek foll@yed a dose-related pattern
and are considered treatment related. H(m@er e c ar al@atlo @yre similar to those seen
occasionally in other subchronic or long-g&gm st and@re co@dered@) be an adaptive response to
acidic diet and are of no adverse conseq e. N

No treatment-related neoplastic lesionsgwere owved Z\“@ér % $

In conclusion, glyphosate technic & carcenl mal@and female Sprague-Dawley rats

following continuous dietary expos@ive of up o 1@@ A@wl dathe limit dose for this type of study)
for 104 weeks. The NOAEL for @cny @&éon&d?\l\%d to lj&> 00 &g bw/day.
N
AL MA‘%RI @ETHODS

A. MATERIALS
1. Test material: Q\@ . @Q
Identification: ate %nlcal
Description: Wﬁ(@
Lot/Batch #: 229-] a%S -1; 229-Jak-142-6
Purity: 98.8%98.7%

Stability of test compound: At least two years at ambient temperature in the dark

2. Vehicle and/
or positive control: Diet

3. Test animals:
Species: Rat
Strain: Sprague-Dawley
Source: - |
Age:  Approx. 4 weeks upon arrival at testing facility
Sex: Males and females
Weight at dosing: Males: 85 £5 g, females: 60 +5 ¢

Acclimation period: 14 days
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Il Expanded (Fine Ground) Rat and Mouse Maintenance Diet

No. | (. ! Iirum

Water: Tap water, ad libitum

Diet/Food:

In groups of five per sex in suspended polypropylene cages with

Housing: stainless steel wire grid tops and bottoms
Environmental conditions: Temperature: 20 +2 °C
Humidity: 55+10%

Air changes: 15 —20/ hour

12 hours light/dark cycle
B: STUDY DESIGN AND METHODS @ bo
O @ & & @
In life dates: 1990-02-16 to 1992-03-09 ng& ¢§7 6@ @Kv Qé\
SAEN SRS BIRN
Animal assignment and treatment: @b N &\ )

ups @0 @ague E@Qlley rats per sex
lyph ate te@ncal An additional

In a combined chronic toxicity and carcinogenicit
¢ A
s of 10, 189, 306%r 1000 mg/kg bw/day

sexé@hd p se e toxggity study were scheduled
for interim sacrifice after 12 months The d@ leved ereecte sed @ the results of a 13-week
dietary toxicity study in rats. % @’ @ @Q’)

)

Test diets were prepared once per wee the @@t 13° ks al@%lt le ce every two weeks thereafter
by direct admixture of the test substande’to [&@fam (ﬁ@; an ing 0 minutes.
Analyses for achieved concentrati test tanc theNdjel were conducted from formulated
diets at approximately fortnight i vals f&y the fifsr 12 WQ%kS alfé@ intervals of 2 month thereafter.
The stability and homogeneity of the ~-@- sulg@]ce 1%@16 dl%@&/as determined prior to the start of the
study. 0\@@ @ Q Q @

@ < @© @
Clinical observations @

@
A check for mortality was m @ice daily oﬁ@ anighals throughout the study. In addition, all animals
were examined for clinical signs dureac WNay. A detailed clinical examination and check for palpable
masses were done once each weeloph ever i a@m ophthalmoscopic examination was conducted on
20 rats per sex of each group of the onc@icity S dy before the start of the study and on 20 rats per sex
of the control and high-dose group eythe %
opthalmoscopic examination was corrducted

toxicity study at week 102. %
N

Body weight %
Individual body weights were recorded for each animal before dosing, at weekly intervals until the end of
week 13 and approximately every 4 weeks thereafter until termination.

Food and water consumption and compound intake

Food consumption was recorded once weekly for each cage group starting one week before treatment until
Week 13 and subsequently every 4 weeks until termination. Water consumption was monitored by visual
mspection throughout the study period.

Achieved dosages were calculated from nominal dietary concentration, taking into account actual food
consumption and body weight data.

Haematology and clinical chemistry
Individual blood samples for haematology and clinical chemistry evaluations were collected from the
orbital sinus of 10 rats/sex of each study group of the toxicity study after approximately 14, 25, 51, 78 and
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102 weeks. Samples were taken where possible, on the same animals at each time point. Individual blood
smears for differential blood counts were taken from the tail vein after approximately 52, 78, and 103
weeks of dosing from all surviving animals of the oncogenicity study.

Haematology
The following parameters were measured: Haemoglobin, haematocrit, total erythrocyte count total

leukocyte count, differential leukocyte count, platelets, and clotting time. Absolute indices were
calculated.

Ditferential blood counts were evaluated with blood smear samples from all control and high-dose animals
of the oncogenicity study at weeks 53 and 79. In addition, differential blood cell counts were evaluated on
all surviving animals of the oncogenicity study at week 104.

Blood chemistry
The following parameters were measured: Total proteins, all@un albumi n-%lobuhn ratio, @T AST,

ALP, blood urea nitrogen, blood glucose, sodium, potassé@ chlm@é tero @'@reatl% calcium,
phosphate, total bilirubin, plasma cholinesterase, cr @(Jsphgl ase @ad @ blood cell
N

cholinesterase. %@b S § 0 §
Brain cholinesterase activity determination @ @ & Q
Brain cholinesterase activity was determined frogg;ﬂ ratsper om €ge dos up at the week 52
and 104 necropsies. Approximately 0.5 g of br as @@dmveﬁ the @ck 52 d 104 necropsies and
stored at -20°C until analysis. @ @ ©

. @ & § o Q@
Urinalysis @ @)
Individual urine samples were collecte m l(ﬁgs/se@) f each3tudy, @)up of the toxicity study after
approximately 14, 25, 51, 78 and 102 > @S‘\‘ ples w@re ¢ whe&)ossible, on the same animals at
each time point. Samples were co ed a pstrod a§ hourQ)f food and water deprivation in
metabolism cages. The following @asure S vol , specific gravity, pH, urobilinogen,

[E ma,
bilirubin, blood pigments, protel@um@ etone?’ax’ml ﬁscopy ediments.

Sacrifice and pathology

At interim kill after 52 %ks l@ats Qsex ¢ toxicity study group were sacrificed and
necropsied. All remaining tox $r stu rv1v1 ncogenicity study animals were killed and
necropsied after 104 weeks. A all &ad angtgnoribund sacrificed rats were also necropsied.
The following organs were weighed f@m all rim&ill animals of the toxicity study and from 10 rats per
sex per group of the oncogenlley stue%adr @ brain, heart, kidneys, liver, lungs, ovaries (with
fallopian tubes), parotid salivary glandsy@ytui prostrate, sublingual and submaxillary salivary glands
(weighed together), spleen, testes 1ncl|é%§g epidildymides, thymus and uterus.

The following organs were collected: dren@@ aortic arch, any abnormal tissue, bladder, bone and bone
marrow (sternum and rib), brain, ears, eyegntestine (duodenum, jejunum, ileum, caecum, colon, rectum),
kidneys, liver, lungs, mammary gland, nodes (mesenteric and submandibular), muscle (thigh), nasal
cavity (oncogenicity study only), oesophagus, optic nerve, ovaries (with fallopian tubes), pancreas, parotid
salivary glands, pituitary, prostrate, sciatic nerve, seminal vesicles, skin, spinal cord (cervical, thoracic and
Iumbar), spleen, stomach (glandular and non-glandular), sublingual salivary glands, submaxillary salivary
glands, testes with epididymes, thymus, thyroid/parathyroid, tongue, trachea, uterus and vagina.

A detailed histopathological examination was performed on all tissues collected from the control and high-
dose animals at interim kill, all oncogenicity study animals, and all animals that died or were killed in
extremis. In addition, a histopathological examination of the liver, kidneys and lungs was performed on all
other toxicity study animals at interim kill and all oncogenicicty study animals. Furthermore, the salivary
glands of all low- and mid-dose animals at interim kill and the oncogenicity study were examined.

Statistics

Haematology, clinical chemistry, organ weight and body weight data were analysed for homogeneity of
variance using the F-max test. If the group variances appeared homogeneous a parametric ANOVA was
used and pair wise comparisons made via Student’s t-test using Fisher’s F-protected LSD. If the variances
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were heterogeneous log or square root, transformations were used. If the variances remained
heterogeneous a non-parametric test (e.g., Kruskal-Wallis ANOVA) was used. Organ weights were also
analysed conditional on body weight (i.e., ANOVA). Differences in survival between the control and test
substance groups from the oncogenicity study were assessed graphically using Kaplan-Meier plots and
tested formally using the Gehan-Wilcoxon test. Because no notable survival differences were evident,
histological lesion incidences were analysed using Fisher Exact test.

II. RESULTS AND DISCUSSION
A. ANALYSIS OF DOSE FORMULATIONS
Analyses for achieved concentrations showed that the diet preparations of all dose groups were within an

acceptable degree of accuracy (£ 10%).

B. MORTALITY

There were 336 pre-terminal deaths throughout the study. TIBre w %?ln e ggb at any of
these deaths were treatment related. There were also ns 1gn1f at en ate ects on the
<,
survival times in the oncqgenlclty study. o Q o&\ @\
The numbers of pre-terminal deaths are summarised in {&@ble 5. be@ Q h &©
Table 5.5-20: Cumulated mortalities after 104-week d@tary sure t@glyphp e tec h al
e ar %fmg@%w/d@\‘ °\L@

Sex 0 10 & By 1000

Male 27/85 32 ks‘s o &35 26/85

Female 42/85 41/85 85 ™\ @4’40/85 35/85
*number of dead / total number Q <

o & & ¢ &

8 58 @
C. CLINICAL OBSERVATIGHS A° @ N
The only notable clinical sign w le fadges, frd*hﬁreek@ 1%{@6 majority or all the cages of animals
(males and females) in the 300 o/k&day e grogp¥ had pale faeces. However, this clinical
sign was not considered t0° glc mgn@ant @here were no other notable clinical signs
considered to be treatmen}%@ted 6

Opthalmoscopy examinatioiis der@nstrat@ no inter- grofferences.

@@ @“’ O
D. BODY WEIGHT &
The high-dose group males and f@\es h tatl&@ﬂy significant reductions in body weight throughout
the study. Reductions started at week 0xQ) ng and were still apparent at week 104. The high-dose
group males displayed the greatest r@tlon@ ody weights and body weight gains. The mean body
weight gain data are summarised in Table 5 51 below.

Table 5.5-21: Body weight development ( Ql values) after 52 and 104-week dietary exposure to glyphosate
technical — oncogenicity stu%

Dose group (mg/kg bw/day)
0 10 100 300 1000
3 ¢ J ¢ J e J e J ¢

Weight gain (g) 514 265 498 285 523 270 500 274 450 243
(0-52 weeks)

% of control - - 97 108 102 102 97 103 88 92
Weight gain (g) 635 376 609 445 644 391 623 405 549 333
0-104 weeks

% of control - - 96 118 101 104 98 108 86 89

E. FOOD AND WATER CONSUMPTION AND COMPOUND INTAKE
There were no treatment-related effects on food and water consumption for either sex noted during the
study.
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The overall group mean achieved doses are summarised in Table 5.5-22 below.

Table 5.5-22: Group mean achieved dose levels — oncogenicity study

Mean achieved dose level Mean achieved dose level
Nominal dose (mg/kg bw/day) (% of nominal)
Dose group (mg/kg bw/day)
Males Females Males Females
1 (control) 0 -- -- -- --
2 (low) 10 10 10 100 100
3 (mid I) 100 101 103 101 103
4 (mid IT) 300 306 311 102 104
5 (high) 1000 1007 1018 101 102

Over the entire study duration the mean achieved dosages in all&oups were close to the nominag6>°

Q9 O
F. HAEMATOLOGY AND CLINICAL CHEMISTRQ% @ Q < X
Haematology 6 @ @

Haemoglobin, haematocrit and mean corpuscular hzﬁ@%obl @ere o&asmw@%f m sed m 100 and

1000 mg/kg bw/day dose group males. HaemoglobigSwas z@) incry hales &gm the 300 mg/kg
bw/day dose group and females from the 1000 m; / gro ema%s of thQ,OOO mg/kg bw/day
dose group also had increased levels of mean co@cular 0 olQb

The haematological changes were not consider atmela ~’i\ due e lack of a clear dose—
response relationship. In addition, the diffgrences ok grve Qere r r sn@l and no consistent trend
became obvious throughout the study. L&}he a any stopa @oglcal change these small
increases are not considered to be of toxlo@‘\o)glca nlfl@lce (s able@ 23).

Clinical chemistry @ @’ %’\, N

Clinical chemistry measurements @Ned&gnlg@’ 1ncr§d alkaline phosphatase levels in males at

1000 mg/kg bw/day and in femal& at 108, 300 OOQ@ﬂg/k%é /day. Although the increases were of
la

small magnitude they were consitent ﬁ@ Atme ted. However, in the absence of any
histopathological changes smal ngegydre no@ nsi @d to be of toxicological significance (see
Table 5.5-24). All other é@ges i@hmca@hem@ eters were not considered to be treatment-
related. @ @
< o O o
N o ©
@
N (XIS
Q" & 0
NS @
Y &
RN

3
©
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Table 5.5-23: Haematology findings (group mean values)

Dose group (mg/kg bw/day)
0 10 100 300 1000
S S ST g 1 @ SH
Haemoglobin
(g/dL)
Week 14/15 15.6 15.5 15.8 | 15.0% | 16.2 15.0% 16.2 15.5 16.2 15.9
Week 25/26 15.3 15.2 155 | 149 16.1%¥*% | 149 15.9* | 154 16.4%¥*% | 15.6
Week 51/52 15.3 14.7 155 | 14.6 15.9 14.5 15.4 14.7 15.6 15.3*
Week 78/79 15.1 14.1 143 | 13.8 15.7 14.4 14.6 14.4 15.4 15.1
Week 14.0 12.1 13.1 13.6 14.3 13.1 13.8 13.3 14.6 12.9
102/103
Haematocrit
(/L)

Week 14/15 | 0.397 | 0.396 | 0.405 | 0.386 [ 0.406 0Q87 0.407 &0.395 LT 0407

0.4
Week 25/26 | 0.388 [ 0.302 [ 0.380 | 0.389 [ 0.400*+ | @384 @6.39@%.39&"@ 0.406€ | 0.403

Week 51/52 | 0406 | 0.3904 | 0415 [ 0.388 | 0415 “J0.386 0.44Q 7| 0.3 J@i 0.408

Week 78/79 | 0405 [ 0.382 [ 0.386 [ 0.375 [ 0415 ©] 03822 | oY |a®y [ NT1 0.406
Week 0392 | 0.343 [0.365 [ 0.381 | 0.394D | 0@y7 487 _|,2:369 P40l 0.363
102/103 (oé KN (»@g L <

MCH (pg) QD N o X

Week 14/15 [ 213 [ 226 [21.1 | 225 T OP24Q 21> [38D [218 22.8
Week 25/26 [ 212 [224 [214 |224 19 L [22P  [and 2 [220 22.8
Week 5152 | 202 | 221 | 201 | 2235, | 2149 |1 A8 @222 | 20.9% 22.7
Week 78/79 [ 20.1 [ 223 [19.7 D2 4224 5 T2069D[23.0 [20.9% 23.1%%
Week 204 [223 [20.1 3 LR 2.0 | 207 [ 22.6 |20.6 22.7
102/103 @@ @2@ =2 @§ S

WBC (x 10° N N . N

L) S rS o & R

Week 14/15 [ 140 [120 |85 [433 @&4 P12.0 @y | 13.7 11.1 14.2 12.0
Week 2526 | 134 [ 88 @N3.2 @93 1.8 | 9.9, 122 8.9 12.7 10.5
Week 5152 [ 12.8 [ 7.9, [13.7<\ 9.1 ) 11.7) 12.9 74 12.4 8.8
Week78/79 | 124 | 1287 13801 730 | 18 1 13.6 6.8 10.6 7.0
Week 10.5 NN [ 12Y | 7V @3 o4 [ 116 73% | 95 8.4
102/103 A @ @@ & @

Lymphocytes N N @U

(x 10”/L) ol

Week 25/26 10.7 7.1 9.8 @g 8.1 10.1 74 10.3 8.6
Week 51/52 | 109 6.5 11.0 O7.4 .4 6.6 10.8 6.0 10.3 7.5

Week 14/15 [ 117 [108 [4% |[1g) @ 10.9 11.8 9.2 12.2 10.7
6
9.7
8.7
7.3

Week78/79 | 100 | 57 | 1039] 5.6 6.4 10.1 4.8 8.5 5.6
Week 7.6 5.7 8.0 & 4 3k 7.8 4.7% 6.7 5.6
102/103 &
*p < 0.05; * p < 0.01; *** p < 0.001 %
Table 5.5-24: Clinical chemistry findings (group mean values)
Dose group (mg/kg bw/day)
0 10 100 300 1000
g | @ g | @ g | @ g | @ S
ALP dU/L)
Week 14 287 182 | 329 158 320 213 334 223 461 #Hk 244*
Week 25 251 148 | 272 152 | 267 201* 306 227%* 367+ 225%*
Week 51 308 144 | 293 143 310 190* 353 195* 403 221 %*
Week 78 258 124 | 286 139 | 284 172 351% 207%* 414k 186*
Week 102 212 190 | 265 161 287* 193 267 228 35%** 286*

#p<0.05; % p < 0.01; *% p < 0.001
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G. URINALYSIS
Urinary pH was slightly reduced in males at 1000 mg/kg bw/day. This change was consistent with that
found in a previously conducted 13-week toxicity study with glyphosate.

H. NECROPSY
Gross pathology
There were no treatment-related macroscopic findings observed at the interim and terminal kill necropsies.

Organ weights

At the interim kill (week 52) absolute liver weights were reduced in males and females at doses of
100 mg/kg bw/day and above. However, for males this finding was not confirmed by the sensitive means
of covariance analysis, i.., with correction for final body weight. Absolute adrenal weights were reduced
in males at 300 and 1000 mg/kg bw/day. However, this finding was also not confirmed by the sensmve
means of covariance analysis, i.e., with correction for final bodgWeight.

At the terminal kill (week 104) no statistical significant decref®e in liggt an@en @'@1ght @as noted in
any dose group. Absolute kidney weight was reduced in S at°@() ‘ %ﬁay after 104
weeks, but a clear dose relationship was lacking. % ©\

@
At 52 weeks parotid salivary gland weight was 1ncr@%ed m@ales 2@@00 @0 an 00 mg/kg bw/day.
Combined sublingual and submaxillary gland t wal increfsed in h dogeSmales and females.
However, salivary gland weights were not affect we&@ 104 y do@ evel°

Histopathology °\@ &@ @ @

The most notable histological finding was $e¢en in ghe sallva@y glan@wher@ [lular alteration was seen in
submaxillary and parotid salivary glandsdn-maleGa c les @00 mg/kg bw/day at week 52,
and in both sexes at 100, 300 and 10 /kg é@@day lg% - The§y’changes followed a dose-related
pattern and are considered to be He§§1 Sreve se ce@lar alterations are similar to those
seen occasionally in other subchroiffo or lon \~ tar}@ are considered an adaptive response
due to oral irritation from the 1\§UOn @%glypé»o te, aﬁ%org cid, in the diet and are of no adverse

consequence.
& @% &
Another histopathologicq@dmg s a d@rease ncld =S
1000 mg/kg bw/day at interim k his D
reduced severity. Nephropath 1ng old rats and as the incidence is decreased this
finding 1s not considered as toxlcol ly S flC
In addition, the decreased 1n01den% rplasm in high-dose females at week 52 and 104, as
well as i females at 300 mg/kg V@ek 104 is also not considered to be of toxicological

significance. 9

Neoplastic changes
Neoplastic lesions were seen in all dos@ups, however there was no dose relationship in the incidence
of any individual tumour or in the incidence of animals with tumours.

It is concluded that the test compound at dose levels up to and including 1000 mg/kg bw/day produced no
carcinogenic effect.

II1. CONCLUSION

Based on the study results and the lack of toxicological significance of the salivary gland findings, as
well as a slight increase of plasma alkaline phosphatise observed at 300 mg/kg bw/day, the NOAEL
in rats after chronic exposure to glyphosate technical for 104 weeks is considered to be 300 mg/kg
bw/day. It is concluded that glyphosate technical is not carcinogenic in rats.
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Annex point Author(s) Year Study title
A, 5.5.2/05 B s A Lifetime Feeding Study

of Glyphosate (ROUNDUP Technical) in Rats

Data owner: Monsanto
Study/Project No.: 77-2062
Date: 1981-09-18

GLP: no
not published
Guideline: Not stated: In general accordance with OECD 453
(1981) o
Deviations: None @ o 6
Dates of experimental work: In-life: %@?8 07N to &@ @Ci@ ﬁ\i\’@
o O .G O

@©©°&\@

Executive Summary )
In a chronic toxicity and carcinogenic study groups @50 ma% and €0 fem@ Spr ) -Dawley rats were
administered in the diet glyphosate (Round-up lee@uca]) oncegrationsof 0, %% 0 and 300 ppm for
the first week and at concentrations of 0 (contr: .05, 40730 angh)31.49 @ﬁg]l\g bw/day for the males, and
0 (control), 3.37, 11.22 and 34.02 mg/kg bw/day for (@@ fem for ﬁaast Dmonths. Males received

treatment for 775 - 776 days and females 783785 @z&s befc@ ters @lon @
w &

Observations were made for mortalitiéﬁlini ngu ody ﬁghl @d consumption, haematology,

clinical chemistry and urinalysis. S ule 1edu% terrmﬁl investigations included organ

weights, necropsy and h1stopath010%3© ex@lallor@ @

Th @ pipti o @

e findings for meortality, fi congy 4@6 and water umpt:on data., haematology, clinical
chemistry. urinalysis and ter na] ol hts pregan/body weight ratios and organ/brain
weight ratios did not indic attri ble e a
However there was duru st f e % pel@d a

mstranon of glyphosate

ht but consistent trend toward reduced body
ased resulting in little difference in mean body
ect was slight and not evident at termination, it

weights in the treated male‘;

weights between groups at teﬁ'm atio
was considered to be not toxicolo mgr@canl S

The treated females showed no &&sllca igni t differences in mean body weights as compared to
the controls through Month 19 of the y. Iggwever, for the following 2 months, the treated groups
showed statistically significant reduciggeis in &up mean body weights, especially in the low and mid-
dose groups, although not in a dose-related fasion. Thereafter, the treated females gained weight relative
to the control group resulting in nearly ldf@a] group mean body weights at termination of the study.

The incidence of interstitial cell tumou?of the testes in high dose males was elevated compared to the
controls. Although an effect on the incidence of this tumour due to the administration of the test substance
cannot be ruled out, the incidence in high dose males is within the range observed in recent historical
control data. In addition, the data suggest that the incidence in all test substance groups is within the
normal biological variation observed for tumours at this site in this strain of rat. Other gross and
microscopic changes occurred sporadically in the control and/or treated rats and were considered unrelated
to the administration of the substance.

The highest dose in this study is considered the NOAEL for toxicity, 300 ppm (corresponding to 31.5
mg/kg bw/day in males and 34.0 mg/kg bw/day in females). This old study, initiated before the
establishment of regulatory testing guidelines, no longer meets current testing guideline criteria due to the
low doses employed. Therefore, this study type was repeated by Monsanto with higher doses, in
accordance with subsequent regulatory test guidelines.
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L MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Identification: Glyphosate acid (Round-up technical material)
Description: Fine White powder
Lot/Batch #: XHIJ-64
Purity: 98.7% wiw
Stability of test compound: At least 45 days when stored at -20°C.
2. Vehicle and/
or positive control: Diet @ ® .
3. Test animals: c&&@ ) §?@ Q @@ A
> @ P oW

Species: Rat

Strain: Sprague-Dawley Cl@ &\ §
Source:
Age: I@on ofﬁ%lvery

Sex: Males an%emal é\o

O
Weight at dosing; ?I/Ir;aeles}hSleO &6 Oy ean@@lues),@@%ales 136.0-1384 ¢
2 o K

Acclimation period: 1 \ %
d %br@aydl : - ) ad libitum. Freshl
Diet/Food: &na@ ora e ad libitum. Freshly
@ rep%fd wee@ &\ @1@
. § auig@ed vt sy<G (I
W@r. ltul@ V% %
y@ng d1v1d®ly 1@% alnless steel cages.

Environmental condm% Te ¢. atug@ @ Monitored but values are not stated

7& not stated
Qﬁ&lr chg not stated
11 %ark cycle

@ &P
B: STUDY DESIGN AND METHOD%

In life dates: 12-07-1978 to 04-09- 1930%

Animal assignment and treatment:

In a chronic toxicity and carcinogenic study, groups of 50 male and 50 female Sprague-Dawley rats were
administered in the diet glyphosate (Round-up technical) at concentrations of 0, 30, 100 and 300 ppm for
the first week and at concentrations of O (control) 3.05, 10.30 and 31.49 mg/kg bw/day for the males, and
0 (control), 3.37, 11.22 and 34.02 mg/kg bw/day for the females for 26 months. Males received treatment
for 775 - 776 days and females 784 - 785 days before termination.

A 0.5 oz. sample of the test substance was taken at weeks 1, 11, 16, 24, 36, 48, 60, 72, 84 and 96 and
submitted to the sponsor for analysis. Samples of control feed and feed for each dose level were collected
for analysis.
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Observations

Rats were examined for mortality and signs of toxicity twice daily. Detailed physical and clinical
examinations were performed weekly and included palpations for tissue masses. Ophthalmic examination
was done in all animals at the start of the study, at Week 52 and prior to termination. A functional
observational battery including motor activity was conducted in Week 52 in animals allocated to the
chronic toxicity assessment of the study.

Body weight
Individual body weights were recorded prior to start of treatment, at weekly intervals from Week 1 to 14
and every two weeks thereafter until termination.

Food consumption and compound intake
Food consumption was recorded pre-test, once weekly for from Week 1 to Week 14 and every second
week thereafter until termination. @ )

@° ©@ @O @

Water consumption ‘&& ?\& Qé\
Water consumption was investigated during the 18 and 2@1011% trent 0@2 ﬂg@day periods in
10 animals/sex/dose group. % @ 0 ©

o@$©\QQ&

Laboratory investigations @ % &
Haematology and clinical chemistry 1nvest1gat10@ erc p2r orr@ﬁ on ]@male‘é@d 10 females of each
dose group during Months 4, 8, 12, 18 and 24 nx ths ood obt@d viaGgnipuncture of the orbital

sinus (retrobulbar venous plexus) under llg @ aes . A@mals e selected randomly; the

f

same animals were used at all intervalgigvhen deasibleCRats @re fagegd overnight prior to blood

collections and were not dosed until afte mple@' re c@ecte @

Haematological parameters investi 3%1%%@ ed Y\ ato K’haen@lobln erythrocyte count, platelet
count, total leukocyte count and differenti uko ~&~"~ cou Cli chemistry parameters were alkaline
phosphatase, aspartate amin sfer §“F§ alﬁlne swimotransferase  (ALT), lactic acid

bilirubin and direct bili erl @ ch@ero organic phosphorus, calcium, sodium,
potassium, and chloride. ever a resu of a gy 101

dehydrogenase, blood ure tr gen, stlng coseéglbumﬁg, globulin, albumin/globulin ratio, total
§ 101, potassium was not evaluated at months
8 and 12 and inorganic phosphc@vas %@ﬁuate@t mo

68 and 12 onl
Q.) y.
Urinalysis was performed durlng @nme ?%lths ag for haematology and clinical chemistry except at 8
months and the parameters repo inc @d gr@appearance specific gravity, pH, glucose, ketones,
protein, bilirubin, and blood and mlcros an@/sm

Sacrifice and pathology @ @

Necropsy was conducted on all animalsQwhich died prematurely or were killed at termination as
scheduled. Organ weights were dete ed for all animals surviving to scheduled termination and
included the adrenals, brain, gonads, hea, thyroid, kidneys, liver, pituitary and spleen.

Samples from organs and tissues including the adrenals, aorta, blood smears, bone & bone marrow
(costochondral junction), brain (cerebrum, cerebellum, brainstem), caecum, cervix, colon, duodenum,
epididymis, eyes (retina, optic nerve), gross lesions including palpable masses, Harderian gland, heart,
intestines (Including the caecum, colon, duodenum, ileum and jejunum), kidneys, lachrymal gland, larynx,
liver, lung, lymph nodes (cervical and mesenteric), mammary gland, muscle, oesophagus, ovary, pancreas,
pharynx, pituitary, prostrate, rectum, salivary glands (submandibular, parotid), seminal vesicles, skin,
spinal cord (cervical, thoracic, lumbar), spleen, sternum, stomach, testes, thymus, thyroid/parathyroid,
trachea, urinary bladder, uterus and vagina.

Statistics
Parameters analyzed statistically were bodyweight, food consumption, haematology and clinical chemistry
values, terminal organ and body weights, organ/body weight ratios and organ/brain weight ratios.
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Statistical evaluation of equality of means was made by the appropriate one way analysis of variance
technique, followed by a multiple comparison procedure if needed. First, Bartlett’s test was performed to
determine if groups had equal variance. If the variances were equal, parametric procedures were used; if
not, nonparametric procedures were used. The parametric procedures were the standard one way ANOVA
using the F distribution to assess significance. If significant differences among the means were indicated,
Dunnett’s test was used to determine which means were significantly different from the control. If a
nonparametric procedure for testing equality of means was needed, the Kruskal-Wallis test was used, and
if differences were indicated a summed rank test (Dunn) was used to determine which treatments differed
from control. A statistical test for trend in the dose levels was also performed. In the parametric case (i.e.
equal variance) standard regression techniques with a test for trend and lack of fit were used. In the
nonparametric case Jonckheere’s test for monotonic trend was used. The test for equal variance
(Bartlett’s) was conducted at the 1%, two-sided risk level. All other statistical tests were conducted at the
5% and 1%, two-sided risk level.

@9
II.  RESULTS ANDb CU@ONb S o@

o F ® e
A. ANALYSIS OF DOSE FORMULATIONS %@ @ S AN )
Results of diet analyses were not reported. @ @ & \Q Q&

Q XN
B. MORTALITY AND CLINICAL SIGNSg)® & o o 9
There was no significant difference between th&eontrghand tréied b@exes &gith regard to the survival

oh Month 20 of the study

@@%

rate during the course of this study. Surv1va@as apProximgicty 80-@)

for all groups. Thereafter, significant reductigns 1n§ num&er of s@ylvm tmals occurred in all groups
in roughly an equivalent fashion, culml ng 1n@1 terl@natlo the @dy at Month 26. At this time,
survival had decreased to 30% in the 1 ose - dose ales requiring that the study be
terminated to insure a sufficient nu of - e te al ne@psy At 24 months, survival levels
equalled or exceeded 50%, which 1@0mparale (G \K orlc ata for rats of this strain.

The survival rates are displayed § & able

There were no treatment-r ﬁ’ of @cny al findings observed including alopecia,
excessive lacrimation, ng& isch ales r nt in all groups without a treatment-related
trend.

Table 5.5-25: Survival rates during u@@% m&h dle@ry exposure to glyphosate technical (%)

Q @ g@se group (mg/kg bw/day)
S Females
0 3.0;@ 1@ 31.49 0 3.37 11.22 34.02
Month 20 74 862 96 92 88 88 76
Month 24 44 56 & 46 66 52 62 64 48
Month 26 30 52 { 32 52 36 46 60 30

C. FUNCTIONAL OBSERVATIONS

A functional observational battery of tests was not performed. It is not considered to affect the validity of
this study.

D. BODY WEIGHT

There were no statistically significant differences in mean body weights in males. During part of the
growth period, a slight but consistent trend toward reduced body weights in the treated males was evident.
The maximum decrease was approximately 6% in high dose males. Thereafter, this difference decreased
resulting in little difference in mean body weights between groups at termination. Because this effect was
slight and not evident at termination of the study and did not affect survival, it is not considered to be
toxicologically significant. In females, no statistically significant difference in mean body weights was
observed in treated animals compared to the controls up to Month 19 of the study. However, for the
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following 2 months, the treated groups showed statistically significant reductions in mean body weights as
compared to the control, although not in a dose-related fashion. The magnitude of the reduction ranged
between 10-15% with the greatest difference evident in the low and mid-dose group. Thereafter, the
treated females gained weight relative to the control group resulting in nearly identical group mean body
weights at termination. The absence of a dose-response relationship in this observation suggests the
finding was most likely due to biological variation which is evident from the standard deviation of the
mean body weights for all dose groups. The body weight changes are noted to have occurred well after
the main growth phase in both sexes and lacked a dose- response relationship in females. The top dose
was only statistically significantly reduced compared with controls during weeks 92 and 94 when body
weight reduction was approximately 11.5% and 11% respectively; however at the next measurement
during Week 96 body weight reduction compared with controls was only 5.7 %.

E. FOOD CONSUMPTION AND COMPOUND INTAK .
Occasional statistically significant differences were noted in treated ani of both sex@lative to
their respective controls. However, these changes in m%@ood@nsum@on va@s wexdslight and
. . . N
occurred sporadically and showed no treatment-relatlonsl‘%g @ N K
<& S O &

The target concentrations for treatment as administere%@ th&t we @\? (c lar%l), 3 (0 and 300 ppm
which corresponded to approximate compound i s of 693.05, @).30%@ 31. o/kg bw/day for

males and 0, 3.37, 11.22 and 34.02 mg/kg bw/day@\% S @é\? @} e,

@ o N
F. WATER CONSUMPTION S & & S 2
There were no treatment-related effects obseived. Q ©© ©© @@@
G. LABORATORY INVESTIGA é@ 22 > &Q

Haematology

Haematology data did not indicate tOXl&JOglC g@m dﬁﬁg%nces in the findings for both sexes
for any of the parameters eval All@ean werel E\ ¢ normal physiological range for the
laboratory rat. The few statlstlca g eren c% note(k@peared to be due to random variation as

Bean, gy
no consistent treatment- relate\@'@)atte @% 6@1 , ha@patological parameters were unatfected by
€

the treatment of glyphosa@ S

@ © <
Clinical chemistry K@y <) @ @)
Clinical chemistry parameters for bo@%ales d fe a@s were within the normal physiological range and
did not deviate significantly in ,Nreat -re] manner from controls. Occasional statistically

significant differences were noted;>but e ap%r to be due to random fluctuation, as no treatment-
related pattern emerged. N

RN
Urinalysis

Urinalysis parameters did not show any @lﬁcant differences were between treated and control groups.
Occasional values outside the normal%ge were found; however, these values occurred sporadically
exhibiting no consistent pattern..

§

H. NECROPSY
Gross pathology
There were no treatment-related gross pathological findings.

Organ weights
There were no statistically significant differences noted in the terminal organ weights, organ/body weight
ratios and organ/brain weight ratios of the treated animals compared with their respective controls.
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Histopathology

Neoplastic changes

The most common tumours were found in the pituitary in both sexes of both control and treated animals

In the females, mammary gland tumours were the next most common neoplasm found. In general, the
incidence of all neoplasms observed in the treated and control animals were to a similar degree, or
occurred at low incidence such that a treatment-related association could not be made (Table 5.5-26).

Table 5.5-26: Summary of critical tumour findings in 26-month dietary study with glyphosate technical

Dose group (mg/kg bw/day)
Males Females
Dose Groups 0 3.05 10.3 31.49 0 3.37 11.22 34.02
Pituitary tumours
Adenomas 16/48 19/49 20/48 18/47 34/48 29/48 31/50 26/49
Carcinomas 3/48 2/49 3/48 1747 & 8/48 7/48 5/48 212/49
Combined 19/48 21/49 23/48 19/47Tp 42/48% @S |436/50 @ 38/49
$oT &S
However, the incidence of interstitial cell tumours of the $gstes in @\ale r botidthe s@@uled terminal
sacrifice animals as well as for all animals suggeste@ a p le t@tment@ ated@hding and was

noted that at 12 months the incidence of interstitial jsfours\was near zero hdwever fanimals aged 24-29
months at necropsy, the incidence increased to appiroxima 109%The historical@ntrol data for chronic
toxicity and carcinogenicity from 5 studies teénatet 24%@ mo sho background levels of
interstitial cell tumours comparable to that gpnd (7’ ¢ highest dgs¢?in th@ystudy. The incidence of
mterstitial cell hyperplasia did not provide %ﬁence @ra pr pla%c esiob@é’)

presented along with the most recent historical controg% ta at@ tim&@ theQLfdy for¢omparison. It was

Table 5.5-27: Summary of the interstiti%&@l tum@? find@% in tl@Qestesg%Qrats after 26-month dietary
n@’ Ao @\

exposure to glyphosate technical R
@? AN @D(}@oup (ug'kg bw/day)*
Parameter A 0g Q D 10.3 31.49
Interstitial cell tumour 6 ‘\@ G N4 .
Terminal sacrifice e @&5 X @2/26@\ 1/16 4126
& O 0%) f@ O (17D (6.3%) (15.4%)
All Animals 0/5 © 1/50 6/50
@ W9 ) %) (12%)
Interstitial cell hyperplasia %o QY (@)
Terminal sacrifice 0715 & | & 1726 0/16 0126
QX6IHD O (3.8%) (0%) (0%)
All Animals TN N 1/50 1/50 0/50
& A ow Q%) (0%)
*number of animals affected / total numberdf ani@f/s examined
(): Percentage %

Table 5.5-28: Summary of the concurren%torieal control data for interstitial cell tumours in the testes of in
chronic toxicity studies

Parameter Study
1 2 3 4 5
Terminal 4/65 3/11 3/26 3/24 3/40
Sacrifice (6.2%) (27.3%) (11.5%) (12.5%) (1.5%)
All Animals 4/116 5/75 4/113 6/113 5/118
(3.4%) (6.6%) (3.5%) (5.3%) (4,2%)

*number of animals affected / total number of animals examined
(): Percentage

The investigators noted that at terminal sacrifice, the incidence in the present study was 15.4% (4/26),
while the range in control animals from 5 contemporary studies (historical controls) was 6.2% (4/65) to
27.3% (3/11) with an overall mean value of 9.6% (16/166). When all animals on test are included, the
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incidence for the Group IV males was 12% (6/50) compared to a range of 3.4% (4/116) to 6.7% (5/753)
with a mean of 4.5% (24/535). Therefore, this comparison suggests an incidence of this tumour in the
Group I males which is slightly lower (0%), and an incidence in the Group IV males which is slightly
higher than recent historical control data. Although an effect on the incidence of this tumour due to the
administration of the test substance cannot be ruled out, the data suggests that the incidence in treated rats
is within the normal biclogical variation observed for tumours at this site in this strain of rat.

III. CONCLUSION

Based on the study results the NOAEL in rats after chronic exposure to glyphosate acid for 24
month is 31.5 mg/kg bw/day in males and 34.0 mg/kg bw/day in females. It is concluded that
glyphosate technical is not carcinogenic in rats. This old study, initiated before the establishment of
regulatory testing guidelines, no longer meets current testi@guideﬁne criteria due to th@‘w doses
employed. Therefore, this study type was repeated by{@mant@ﬂ'ith@;er @es, o1 @rcordance

with subsequent regulatory test guidelines. °§? @ N ©\
> & & H &
o L O & X
N\ @ ) Q
Annex point Author(s)
A, 5.5.2/06
Guideline: N @ é\a U@A P@ticiﬂe Assessment Guidelines
Q\ S Sopdivi F, 83-5(1982); in general accordance
A o @ . SithQED4s3
Deviations: Q> &) @ (Fro@OECD 453: only 10 rats/sex for interim
> @ R sacfifice; overall survival at termination was

O © @ow 50%)
Dates of experimental work: Q O 87-08-05 — 1989-08-10

ERIRN
Executive Summary %
The chronic toxicity and carcinogenic pot&Q¥ttal of glyphosate was assessed in a 24-month feeding study in
50 male and 50 female Sprague—Dawl&%‘ats with 0, 2,000, 8,000 and 20,000 ppm (equivalent to mean
achieved dose levels of 0, 89, 362 and 940 mg/kg bw/day for males and 0, 113, 457 and 1183 mg/kg
bw/day for females). In addition, 10 rats per sex per dose were included for interim sacrifice after 12
month. Observations covered clinical signs, ophthalmic examinations, body weight, food consumption,
haematology, clinical chemistry and urinalysis as well as organ weights, necropsy and histopathological
examination.
There were no treatment-related effects on survival, clinical signs, food consumption, and haematology
and clinical chemistry parameters. Observed increased urine specific gravity, decreased urinary pH, as
well as increased absolute and relative liver weights in high-dose males were not considered to be of
toxicological significance, since there were no correlated findings in clinical chemistry or histopathology.
Increased incidences of inflammation of the stomach mucosa in mid-dose females, and pancreatic islet cell
adenomas in low-dose males were not dose-related and considered incidental findings.
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Treatment-related findings in this study were statistically reduced body weights in high-dose females, as
well as increased incidences of cataractous lens changes in high-dose males. There was no evidence of a
carcinogenic effect observed in any dose group of either sex.

In conclusion, glyphosate was not carcinogenic in Sprague-Dawley rats following continuous dietary
exposure of up to 20,000 ppm for 24 months (corresponding to 940 mg/kg bw/day in males and
1183 mg/kg bw/day in females). The NOAEL for toxicity is 8,000 ppm (corresponding to 362 mg/kg
bw/day in males and 437 mg/kg bw/day in females), based on reduced body weights in females and
cataractous lens changes in males at 20,000 ppm.

L MATERIALS AND METHODS
A. MATERIALS
1. Test material: @ bo
Identification: Glyphosate &Q ) @° ©@ @‘7 °§9
Description:  White solid 6(& @\ \@ . § o\@
Lot/Batch #:  XLH-264 @ @Q @@ < §
Purity:  96.5% @ S o & Q&

S . .
Stability of test compound: Guaranteed f&é@he st@perl@onfﬁ@ed b

2. Vehicl.e .and/ ‘ &@ @@ %’\@ Ka@@ @\
or positive control: Diet | \@ I\ § o @@@
3. Test animals: Ao Q@ © @ ©
Species: Alb§ Rat Q@ @ ¢§ @
Strain: Te, >
Source: { USA
Ag@g@

N Ny
Ap .
o@(: l\ﬁm@%male@ @
Weight a@ng: ales:%prox 4 g@ales: approx.221 g

- . @D e LD
Acclimation per%% 29 @

@)
T certjtfe Rodent Chow [ (D). <
QUM O
Water: Mah@rink@g water, ad libitum
inleg&teel cages with wire mesh bottoms suspended over

Housing: paper bedding

Environmental conditions: Ani ousing & husbandry were in accordance with the
provgstons of “Guide to the Care and Use of Laboratory Animal ”;
USPHS-NIH Publ. No. 85-23

Temperature: 17.8-21.1°C
Humidity: 40 - 70%

Air changes:  not specified
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: 1987-08-05 to 1989-08-10
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Animal assignment and treatment:

In a combined chronic toxicity and carcinogenicity study groups of 50 Sprague-Dawley rats per sex
received daily dietary doses of 0, 2,000, 8000 and 20000 ppm glyphosate (equivalent to mean achieved
dose levels of 0, 89, 362 and 940 mg/kg bw/day for males and 0, 113, 457 and 1183 mg/kg bw/day for
females) for 24 months.

A further ten animals per sex were added to each group and were designated for interim kill after 12
month to study chronic toxicity and non-neoplastic histopathological changes.

Test diets were prepared in approximately weekly intervals by mixing a known amount of the test
substance with basal diet. The stability of the dietary formulations were determined by analysis of samples
of the low- and high-dose levels after storage at room temperature for 7 and 14 days, and frozen after
storage for 35 days. The homogeneity of the test substance in the diet was determined for the low- and
high-dose level preparations in the first and 88™ week of the study. Analyses for achieved concentrations
were done for all dose levels for the first six weeks, and for at least one dose level in weekly intervals
thereafter. The stability of the neat test substance was verifie@y analysis before the start o@f»@sfe study,

during month 8, 14 and 21, and after termination. &@ @" @ R\
O L
Clinical observations > % \6 o@
All rats were examined for mortality and clinical (#¢ns (@?oxi i twicg&dailyetailed clinical

observations were conducted weekly. An ophthalmjcgxami nw one\ all apimals before the start

of the study, and prior to termination. %\,&\ % RN Q.
@ S @Q @ N
Body weight AN A Ky@ &)
Individual body weights were recorded prioaz@ star treal t, at@eekly@ervals from Week 1 to 13
and every four weeks thereafter until termigigfion. Q (@) @ @)
e S

N Q
Food consumption and compound i @ NN © $
Food consumption was recorded ee& ter for@ firstQ3 weeks, and every fourth week

thereafter. . N
ereafter @@@ N Kg@ &\@ @

. ’ ©
Haematology and clinical chgmistry % y\,@ % AN
Blood was collected from @te mals@er se d gr at Months 6, 12, 18, and at termination.
The following paramete ere m sured.é‘naerr@@t, emoglobin, total erythrocyte count, MCV,
MCH, MCHC, platelet count, (&l le @cyte @punt, erential leukocyte count, reticulocyte count,

alkaline phosphatase, aspartaseg "b’ ansfefase ( , alanine aminotransferase (ALT), creatinine,
blood urea nitrogen, total protei ucosé}\albumgn, globulin, total bilirubin, direct bilirubin, total
cholesterol, inorganic phosphorusQa cium\@bdiu%@otassium, and chloride.

. ¥ @
Urinalysis N)
Individual urine samples were collecte% fromMie same animals as those used for haematology analyses at
Month 6, 12, 18 and prior to terminatim% Sampling was done over a period of about 18-hours via
metabolism trays. The following para s were determined: appearance, specific gravity, pH, glucose,
ketones, protein, bilirubin, urobilinogendand blood. In case that blood and / or protein in excess of the
control urine samples were found, the sediment was examined for the presence of bacteria, epithelial cells,
erythrocytes, leukocytes, casts or abnormal crystals.

Sacrifice and pathology

A gross necropsy was conducted on all surviving animals at scheduled sacrifice after 12 and 24 month.
The following organ weights were determined: brain, kidneys, liver, and testes with epididymides.

Tissue samples were taken from the following organs and subjected to a histopathological examination:
adrenals, aorta, bone & bone marrow, brain, caecum, colon, duodenum, eyes, gross lesions including
palpable masses, Harderian gland, heart, ileum, jejunum, kidneys, liver, lung (with main stem bronchi),
Iymph nodes (mesenteric and submandibular), muscle, nasal turbinates, oesophagus, ovaries, pancreas,
pituitary, prostrate, rectum, sciatic nerve, seminal vesicles, skin (with mammary tissue), spinal cord
(cervical, thoracic, lumbar), spleen, stomach, submaxillary salivary gland, testes with epididymis, thymus,
thyroid/parathyroid, trachea, urinary bladder, uterus (corpus and cervix).
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Statistics

Dunnett’s Multiple Comparison Test (two-tailed) was used for body weights, cumulative body weight
changes, food consumption, absolute leukocyte counts, reticulocyte counts, urine pH, urine specific
gravity and clinical chemistry data obtained at Months 6, 12 and 18. Fisher’s exact test (one-tailed) was
used for incidence of selected ocular lesions, as well as in combination with Bonferroni inequality
procedure for incidences of non-neoplastic (at p < 0.01) and neoplastic lesions (at p < 0.01 and <0.05).
EHL decision tree analysis was used for evaluation of terminal haematology, clinical chemistry, body
weight, absolute and relative organ weight data and organ to brain weight ratios. Depending on the results
either parametric (Dunnett’s Test and linear regression) or nonparametric (Kruskal-Wallis, Jonckheere’s
and / or Mann-Whitney Tests) were applied. Mortality data were analysed by SAS lifetable procedure, and
Peto Analysis was used for evaluation of histopathological data.

IL RESULTS AND D @§SS © o @
SHE NI

N
A.  ANALYSIS OF DOSE FORMULATIONS b % \6 v@
The stability analyses proved the neat test substance to tablggirou t the §%udy p@d.

The stability and homogeneity of glyphosate in digy at c@entra@ns @OOO @ 20000 ppm was
&y atton

satisfactory. The mean achieved concentrations o@phos% in e@b diet rep were 95% of the
nominal concentration. @ S @ @ ~

Vo E S e
B. MORTALITY L &Sy o @

There were no statistically significant diffeggnces i@e gro@p surv@l rate@%he percentage of survival in

each of the dose groups are summarised @w. ) & N
F & oa
Table 5.5-29: Percentage survival at tg@a;}o&@fter %mon@etary@posure to glyphosate
(©) i ﬁ Dm@oup m)
Sex %C@ 9 000 & é\ 8000 20000
Male 2 Q] <D 38N N 34 34
Female & T o R 9 34 36
@ £ Y < ©U
2 o o &
C. CLINICAL OBSERVARIONG,? = (9
There were no treatment-related clini¢y sing@@ted %cept the ophthalmological findings (see below).
Q" & 0
D. BODY WEIGHT §

There were no effects on body weighy noteggﬁl males of any dose group. In high-dose females body
weights were statistically significant reduced Yom Week 7 through approximately the 20™ month. During
this time, absolute body weights gradua@g ecreased to 14 % below the control value. The maximum
difference in body weights was obser at 20" month. At this time-point the cumulative body weight
gain in high-dose females was 23 % lower as compared to controls

There were no treatment-related effects in females fed 2000 or 8000 ppm glyphosate.

E. FOOD CONSUMPTION AND COMPOUND INTAKE

There were no statistically significant decreases in food consumption in any group of either sex during the
study period. However, significant increased food consumption was noted frequently in high-dose males,
and on some occasions in low-dose males. The group mean achieved doses are summarised below.
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Table 5.5-30: Group mean achieved dose levels

Dose group Dietary Mean achieved dose level
concentration (mg/kg bw/day)
(ppm) Males Females
1 (control) 0 0 0
2 (low) 2000 89 113
3 (mid) 8000 362 457
4 (high) 20000 940 1183

F. OPHTHALMOSCOPY

There were no treatment-related ocular effects observed in females of any dose group, as well as of males
of the low-, and mid-dose group. In high-dose males a stagcally increased 1n01dence (p £.05) of
cataractous lens changes were observed at the ophthalmic ex$C tl(@prlo§ 1dgtion. @Never the

observed incidence of 25% was within the historical coﬁa&ol T of % ecq dependent
ophthalmic examination also performed prior to termlna@n g@ned N tlS 31 cant increase
ose thdles (1 1) compared to

(p < 0.05) in the incidence of cataractous lens chan §@n hi

bel@s @
Table 5.5-31: Incidences of cataract and lens fibre @neral@%m s obS@%ed d‘t@g ophthalmic

8/19 (high dose)). The results are summarised in the

examinations & DN
&
o \@ De@e)groug%ﬁpm 1@1&)
0 L 20 oo > 80062 20000

1* examination 0/15 N N 5/20%%

2" examination 0/14 @) @ 22T Wy X 8/19%
*  number of rats affected / number of rats e@uned R NU
**  statistically significant from control (p 5) && % @ Q

. N

& \@ X . .

The histopathological examlna cor@ ed sllgh > ut@t statistically, increased incidence of
degenerative lens changes g%catar and/ &G lens e@meratlon) in high-dose males (see Table

fé)
5.5-32 below). @
/\@ @ &

Table 5.5-32: Histopathological ¢pn & melden@ of caﬁﬁt and lens fibre degeneration in males

BN Q- %\’ D@se group (ppm in diet)*
0. D g 2600 8000 20000
Terminal sacrifice Ukl T - @349 3/17 5/17
All animals 460 QY 5, 6/60 5/60 8/60

* Number of rats affected / number of rats exan@?d @@

Due to the small number of rats examined<dphthalmologically and affected at termination, the results are
difficult to interpret. Nevertheless, Lh%@currence of degenerative lens changes in high-dose males
appears to be exacerbated by treatment.

G. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology and clinical chemistry evaluations noted various changes in the examined parameters.
However, the changes were not consistently noted at more than one time point, were within historical
control ranges, small in magnitude, and/or did not occur in a dose-related manner. Therefore, they were
considered to be either unrelated to treatment or toxicologically insignificant.

The statistically increased alkaline phosphatase level observed in high-dose females at termination was
mostly due to an extremely high value for one animal. However, this finding is in line with observation
made in other long-term studies in rats.
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H. URINALYSIS

Urine specific gravity was statistically significant increased at the Month 6 examination. The observed
statistically significant decreased urinary pH at 6, 18 and 24 months might be related to the renal excretion
of glyphosate, which is an acid.

I NECROPSY
Gross pathology
There were no treatment-related gross pathological findings observed at necropsy.

Organ weights

At interim kill after 12 months relative liver weights were slightly, but statistically significant increased in
high-dose males. At terminal sacrifice absolute liver weights, as well as liver to brain weight ratios were
also statistically increased in high-dose males. There were no other significant and dose-related effects on

organ weights. @ ©°

o @ % @
Histopathology (&& N N @K’ ©\
Non-neoplastic lesions b % NN o@ N
Apart from the eye findings mentioned above histopa gicami ¥on shg%ved o@ne other lesion

that reached statistical significance. This was an iggfeasedShcidenCy of {Jammafton of the stomach
squamous mucosa in females fed 8,000 ppm glypl@te (SG%T able&j -33), Q

@ -2
Table 5.5-33: Incidence of inflammation and hype%plasm e slﬁmach gﬁ@mo%ucosa
@ N roup@pm 1@% t)*
™ @ 00 X, 000 20000
Males Inflammation 958 & ey 38 LD 559 7/59
Hyperplasia K\\V@B/ss L [ 3580 N 459 7/59
Females | Inflammation & 0580 B, 3 IS 9/60%* 6/59
Hyperplasia RN AR NN 7/60 6/59
*  Number of rats affected / number of @)s examiged U'

**  statistically significant at p< 0.01 ( her e@est W]@BOHIS@ 1neq@y)

Although the incidence of \1631 mle fe@ s ( Q‘“": was slightly outside the historical control
range (0 — 13.3%) for théﬁa or ry, thy was n&dose, ©lated trend across all groups of females, and
there was also no significance d renc@ ma@ts Tlgy

fore, this finding is considered to be incidental
and not related to treatment w1§°glyp@ te. sy o

N\

Neoplastic lesions Q ‘\@ KQ
The only statistically significant differe§ m négplastic lesions was an increased incidence of pancreatic
islet cell adenomas observed in low-@psSe mi (see Table 5.5-34). The incidence (14%) in low-dose
males was outside the historical control ragge (1.8 — 8.5%) for this laboratory, but was in the historical
control range (> 17%) observed in repor m other laboratories. In addition, there was no dose-related
trend for this finding in the male groufgsras indicated by the lack of statistical significance in the Peto
trend test. Due to the lack of a dose-related proliferative effect (hyperplasia) and or progression
(carcinoma) of this lesion, and as such effects were not observed in females, this finding was not
considered to be treatment-related.
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Table 5.5-34: Incidence of pancreatic islet cell findings

— Dose group (ppm in diet)*
R e 0 2000 8000 20000

) Males 2/58 0157 4160 250
Hyperplasia TFemales 4760 1760 1760 0/50
—— Males 1758 g/57% 5760 7750
TFemales 5760 1760 4760 0/50

Pr—— Males 1758 0757 0/60 0/50
TFemales 0/60 0760 0/60 0/50

#  Number of rats affected / number of rats examined
*##  Statistically significant at p< 0.01 (Fisher exact test with Bonferroni inequality)

ITI. CONCLUSION

S .o

Based on the study results the NOAEL in rats after chl%w&@ e:tgm‘e t«@%ph e fg month is
7

8000 ppm (corresponding to 362 mg/kg bw/day in n% m@(g b QdAy i <u@eﬁnales] It is
concluded that glyphosate is not carcinogenic in rats, N

@ S
8T @ o S
°§@ @ @ \Q &

Annex point Author(s) Year s@udyﬁﬁe & G

- 2
A, 5.5.2/07 . 1997 '%?rcinoncnicity

| in Sprague
&2
X

Guideline: -9 @ @& o@ 43 ﬁ%l)

ﬁhts were not determined for all
Deviations: @ animaf§y weights of heart, spleen and

s@ @@ N ymlds are missing

Dates of experimental work: \@ é}’ [@4*06 -09 - 1996-06-12

Executive Summary
The chronic toxicity and carcinoge %ot l of Glyphosate technical was assessed in a 24-month
feeding study in male and female Sprague ley rats. Groups of 50 rats per sex received daily dietary
doses of 0, 3000, 15000, and 25000 ppm hosate technical (equivalent to mean achieved dose levels of
0, 0.15, 0.78 and 1.29 g/kg bw/day (md%, and 0, 0.21, 1.06 and 1.74 g/kg bw/day (females)). In addition
20 rats/sex/group were included for interfm sacrifice at Week 52, to study non-neoplastic histopathological
changes with a different high dose level of 30000 ppm. The dietary doses correspond to 0.18, 0.92 and
1.92 g/kg bw/day (males) and 0.24, 1.13 and 2.54 g/kg bw/day (females) for 3000, 15000 and 30000 ppm,
respectively. Observations covered clinical signs, body weight, food consumption, haematology, clinical
chemistry and urinalysis as well as organ weights, necropsy and histopathological examination.
There were no treatment-related deaths or clinical signs in any of the dose-groups. Moreover, there were
no treatment-related effects on food consumption noted. Significantly reduced body weight gain that
lasted throughout study until termination was observed in males receiving the highest dose. In all other
groups body weight gain was comparable to the control at termination. Apart from increased alkaline
phosphatase levels in the high dose of the carcinogenicity study at study termination, all other significant
changes observed in haematological, biochemical and physio-pathological parameters of urine were within
the range of the historical control data and hence appear to be of no biological significance.
Gross pathology and histopathological examination revealed no treatment-related and dose-dependent
effects. Regarding organ weights, significant and dose-dependent effects after 52 weeks were found only
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i animals dosed at 30000 ppm. After 104 weeks the effects were seen as well in the mid dose group.
Increased organ weights that were observed after 52 weeks but not after 104 weeks could be due to the
different high dose level, e.g. 25000 ppm and 30000 ppm, respectively.

In conclusion, Glyphosate technical was not carcinogenic in the Sprague Dawley rats following
continuous dietary exposure of up to 1.29 g/kg bw/day for males and 1.74 g/kg bw/day for females for 24
months. The NOAEL for toxicity is 1.29 g/kg bw/day for males and 1.74 g/kg bw/day for females.

L MATERIALS AND METHODS
A. MATERIALS
1. Test material: @ bo
Identification: Glyphosate technical  © @° @ <) @
. . . N oA @ X °§9
Description: No data given in the geport. @\ \@ § o\@
Lot/Batch #:  No data given in thegeport QS O X
. o © o 5 QO
Purity: No data given 1;1\@6 repeif; S \Q Q&
Stability of test compound: No data givew@ the r@rt. é\? @& NS
2. Vehicle and/ &@ N ?@ Q> @\
or positive control: Diet \@ &@ § & @
3. Test animals: R @ & @Q’)

Species: Rat@Q @@Q o@ @§
S
Source: { India

Strain:
Ag@@. :
o@x: s m@%mal@
Weight ing: “Wlales: 7.0 - €32 ¢, ales: 70.0 -90.6 ¢
)

o PN )
Acclimation periads Onek@ ©)

Diet/Food: ]@@ﬁere&wt fee@_ India), ad libitum
Water:Q}llter@ure @er, ad libitum

mi%@y in ggyups of five in polypropylene cages, in groups of
Housing:  theg fro§@Week 24 t0 52 and in groups of two from Week 53 to

terminag10n.

Environmental conditions: Tem@%ure: 22-25°C
Huidity: 50 - 70%
Air changes: 10 - 15/hour
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: 1994-06-09 to 1996-06-12

Animal assignment and treatment:

In a combined chronic toxicity and carcinogenicity study groups of 50 Sprague Dawley rats per sex
received daily dietary doses of 0, 3000, 15000 and 25000 ppm (equivalent to mean achieved dose levels of
0, 0.15, 0.78 and 1.29 g/kg bw/day (males) and 0, 0.21, 1.06 and 1.74 g/kg bw/day (females)) Glyphosate
technical for two years. In addition, for the control and each dose group 20 rats per sex were included for
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mterim sacrifice in Week 52 to study non-neoplastic histopathological changes (chronic toxicity study).
Selected dose levels were the same except for the highest dose which was 30000 ppm. Here the dietary
doses correspond to .18, 0.92 and 1.92 g/kg bw/day (males) and 0.24, 1.13 and 2.54 g/kg bw/day
(females) for 3000, 15000 and 30000 ppm, respectively

Test diets were prepared weekly by mixing appropriate amounts of the test substance with the basal diet.
The stability and homogeneity of the test substance in food was determined in-house stability study at all
dose levels before the start of dosing. Analyses for achieved concentrations were performed monthly
during the study period..

Clinical observations
Rats were examined for toxic signs once and pre-terminal deaths twice a day. Ophthalmic examination
was done at the start of the study, at interim sacrifice and at termination in the control and high dose group

Body weight @ o .

Individual body weights were recorded on Day 0, at weekly, @erval@flere unt@@e el@ Week 13
. .. N RN O B

and every 4 weeks thereafter until termination.

Food consumption and compound intake %@ @ Q
Food consumption was recorded once weekly for e c\@group @m WK 1 t@ eek d subsequently
in Week 25, 38, 51, 65, 78,92 and 104. R
& &S & e
Haematology and clinical chemistry AN @Q X ?&9@ ©
Haematology o\@ N § Q )
Individual blood samples were collected fragn 20 Q@sex/g@up 0f@e mal&mups at3, 6,12, 18 and 24

months and from all surviving animals e sat@l e gkro\g t %§non Before sampling animals were
tasted overnight. The following pargcters e ureg:

thrombocytes, total leukocyte count di%@ tial .@[ OCYRES unt\ Q

) \@ ®
Blood chemistry @Q % & é}
Individual plasma samples wege Tolle ?fro Q‘ rat x/gr of the main groups at 6, 12, 18 and 24
months and from all surv1v§ telll oup 2 months. Before sampling animals were
fasted overnight. The fo eters ere @gasur otal serum proteins, albumin, ALT, AST,

GGTP, SAP, blood urea nltrog%@id bl@ gluC@e

Urinalysis \@@ é}’ &

Individual urine samples were col@cted fed@ 20 sex/group of the main groups at 3, 6, 12, 18 and 24
months and from all surviving animals & llite group at 12 months. The following measurements
were made: Specific gravity, volume, @earal@, pH, protein, glucose, occult blood, ketones, microscopy
of sediments.

Sacrifice and pathology @

Necropsy was performed on all animals &t scheduled termination.

The following organ weights were determined from 10 rats per sex per main group and on all animals of
the satellite groups: adrenals, brain, gonads, kidneys and liver.

©©

Histopathological examination was carried out on all tissues collected at interim sacrifice, control and high
dose groups; all pre-terminally dead and moribund sacrificed rats of the low and mid dose groups and on
all lesions of the terminally sacrificed rats from the low and mid dose groups.

Tissue samples were taken from the following organs of all animals: adrenals, aorta, body cavities, brain,
caecum, colon, duodenum, epididymis, eyes (both), femur, heart, ileum, jejunum, kidneys, liver, lungs,
Iymph nodes (mesenteric and mandibular), mammary gland, oesophagus, ovaries, pancreas, pituitary,
preputial gland, prostrate, rectum, salivary glands, sciatic nerve, seminal vesicles, skeletal muscle, skin,
spinal cord, spleen, sternum with bone marrow, stomach, testes, thymus, thyroid/parathyroid, trachea,
urinary bladder and uterus.



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

May 2012 Page 494 of 1027

Statistics

Probabilities of survival were estimated by the product-limit procedure of Kaplan and Meier (1958).
Animals withdrawn from study during the interval (those taken for moribund sacrifice) are taken into
consideration by giving enough weightage.

The incidence of neoplasms was analysed by Life table analysis for fatal tumour incidence and Peto’s
incidental tumour analysis.

In addition to these tests the Fisher exact test for pairwise comparisons and the Cochran Armitage linear
trend test for dose response trends were carried out. All reported P-values for the tumour incidence
analysis are one-sided.

The biochemical, haematological and organ weight data was analyzed for significance using Student ‘¢’
test or Cochran ‘t’ test.

1L RESULTS AND DIS@SSION

A. ANALYSIS OF DOSE FORMULATIONS ©
Analyses for concentrations showed that the diet pre tlo@cov 86e @98. \ of the target
concentration. Thus, the concentrations of the test subsigfte in @ag"test gitts wer, 1th1 imits.
Analyses for homogeneity recovered 87.5 - 90.0% @t 300®pm Q7 - %0% @15000 ppm, 94.3 -
95.1% for 25000 ppm and 91.8 - 92.6% for 30000% e%i: theRgsults Q cate ood homogeneity.
Moreover, stability analyses showed that recove diet @paraf ranged between 87.5
and 95.0%. @

Q, @
@@,& o ©@@@
CI

_— o & O N
No treatment-related clinical signs or de@ were@@ v in thtelll@roups, e.g. the chronic toxicity
study. @ (b' N)

\
In the carcinogenicity study, e.g. aft , m3 ‘5}-- 1 of the@gh dose group exhibited slight but
statistically insignificant higher mo@ 1tles o @

B. MORTALITY

@

The numbers of pre-terminal @s n th¢ mai oup Y 1spls¥§g©é’d in Table 5.5-35:
A ‘gﬁ &Y

Table 5.5-35: Cumulated I@ﬁlltles’er 104®eek diglary sure to Glyphosate technical*

OF

@ © s group (ppm)
Sex %@ @a@ @ 3009@ 15000 25000
Male 16/50 . @ 17/@)\2) 18/50 (4) 23/50 (14)
Female 19/5@) CZ» 2000 (2) 20/50 (2) 25/50 (12)
* Values in parentheses indicate increases in morI@ omparedl to control in percent.

Y &
C. CLINICAL OBSERVATION®
No significant toxic signs were observed ina%eated or control groups.

D. BODY WEIGHT %

Significantly reduced body weight gain that lasted throughout study until Week 104 was observed in
males receiving the highest dose. In all other groups body weight gain was comparable to the control at
termination.

E. FOOD CONSUMPTION AND COMPOUND INTAKE

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

The results show a higher test material intake for females when compared to males for each dose level.
The mean intake in the chronic toxicity study for each dose group is 0.18, 0.92 and 1.92 g/kg bw/day
(males) and 0.24, 1.13 and 2.54 g/kg bw/day (females) for 3000, 15000 and 30000 ppm, respectively.

The mean intake in the carcinogenicity study for each dose group is 0.15, 0.78 and 1.29 g/kg bw/day
(males) and 0.21, 1.06 and 1.74 g/kg bw/day (females) for 3000, 15000 and 25000 ppm, respectively.
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The group mean achieved doses are summarised below.

Table 5.5-36: Group mean achieved dose levels

Dietary Mean achieved dose level (mg/kg bw/day)*
Dose group concentration Males Females
(ppm)

Chronic toxicity study (52 weeks)

low 3000 0.18 0.24

mid 15000 0.92 1.13

high 30000 1.92 2.54
Carcinogenicity study (104 weeks)

low 3000 0.15 0.21

mid 15000 0.78 A 1.06 bo

high 25000 1.29 N @ g0 o

* Calculations were done with values from Week 13 (chronic) and Weel%& arci r&ucny %d/ o?\’\y

F OPHTHALMOLOGICAL EXAMINATIO %@b @9@ C@Q 0&\ S
' R

Ophthalmological examinations revealed no abnor ies.

S
G. LABORATORY INVESTIGATION &~ & &
Haematological examination did not reveal abnofgraliti Q&lbu@]e to_(@ treatment. Regarding the

clinical chemical investigations, a significgql incr in tl@ lk;gg phgtase level was only seen in

@/7 ,
Qp
/s

the high dose of the carcinogenicity studyap studeissminggion (se€Y able £H-37).
g genicity %@ n@j ( 48 )
Other significant changes observed 1 glc parameters were within the range
of the historical control data and he@ app gglca‘wgmﬁcance
Table 5.5-37: Statistically s1gn1f1c§t chas in @d chefqistry &
D X %f‘)seg&m (ppm)
S 15000 25000
Parameters S @@ (02 3 g 1 @ g 1 @
Alkaline phosphatase QO 9D x\?
Month 6 25.58 24.989 7 \?3.25 24.85 25.2 23.07 25.11
Month 12 2564 | 2 |22996 AF25.35% | 27.64 | 28.3* 22.88 22.88%
Month 18 27.7 2% 47 A 594 | 28.42 28.73 27.71 26.68 25.28
Month 24 26.04 24.87 $’ 26@ 26.95% 28.42% 25.75 47.71% 53.86%*
*p<0.05 ©
H. URINALYSIS %

Urinalysis did not reveal any abnormali‘@s attributable to the treatment.

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

Organ weights

Significant and dose-dependent effects in the chronic toxicity study were found in both sexes of the high-
dose group. In males, weights of kidneys, brain and testes were increased. In females, in addition to
kidneys and brain, the liver weight was increased as well.

In the carcinogenicity study which lasted 52 weeks longer, significant and dose-dependent eftects in males
consisted of increased weight of brain and testes in the mid and high dose group. Effects on the kidneys
were not observed, perhaps due to the lower dose level in the highest group compared to the chronic
toxicity study, e.g. 25000 ppm to 30000 ppm, respectively.
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In females, significant and dose-dependent effects after 24 months occurred only in kidneys. Like for male
animals, this increase could be due to the different high dose levels.

Histopathology
Histopathological changes were found at all dose levels including control, hence it is concluded that these
are no treatment-related effects.

Neoplastic changes
There were no (reatment-related neoplasms observed.

II1. CONCLUSION

histopathological changes the NOAEL in rats after chro expo e teci#ical for 24
month is 25,000 ppm (corresponding to 1290 mg/kg bwtay foi’\mal and 1 g@» w/day for
females). It is concluded that Glyphosate technical is [@car gem rats\ N

S
@ 0@
@%d@@?@ﬁ&
Y

Based on the mild toxic effects on body weight gain a he mcreasgﬁ organ weigh@“without

N

Annex point Author(s) Year Jagu e
ITA, 5.5.2/08 2009a &CQ ly ate 1@“ @)1&(3N0mbmed
5 ltyf inoge@city in the Rat
o\@ @
X
Q' g e—
§@ Q i\ NO.: ‘7\6}‘
| Dute: 200804.23 @ Rended 2009-05-08
J S
o A [ S @
%© @% fj\hot pl}%dlshet"g\

; ’ . <\ v\%@ $1$981), IMAFF Guideline 2-1-16
v $ ©© ,\ OPTTS 870.4300 (1996)
Deviations: @ @ one
Dates of experimental work@ @@ K@ 20@9 -01 - 2008-03-19

N
Executive Summary N%) KQ

The chronic tcmcuy and :.dr(:mDm%m-.@Xntl of Glyphosate technical was assessed in a 24-month
feeding study in 51 male and 51 fema@’vlst. ts at dietary concentrations of 0, 1500, 5000 and 15000
ppm (equivalent to mean achieved do& levely of 0, 95.0, 316.9 and 1229.7 mg/kg bw/day) Glyphosate
technical. To ensure that a received dose X 1000 mg/kg bw/day overall was achieved, the highest dose
level was progressively increased to 2@ ppm. In addition, three satellite groups with 15 rats per sex
each were included for interim sacrifiSe at the 12" month to study non-neoplastic histopathological
changes.

Observations covered clinical signs, behavioural assessment, functional observations, body weight, food
consumption, ophthalmology, haematology, clinical chemistry and urinalysis as well as organ weights,
necropsy and histopathological examination.

There were no treatment-related deaths or clinical signs in any of the dose-groups. Effects noted only in
clinical biochemistry and histopathology were considered to not represent adverse toxic changes.

In conclusion, Glyphosate technical was not carcinogenic in the Wistar rats following continuous dietary
exposure of up to 12297 mg/kg bw/day (average for both sexes) for 24 months. The NOAEL for toxicity
is 1229.7 mg/kg bw/day.

I MATERIALS AND METHODS
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A. MATERIALS
1. Test material:
Identification: Glyphosate Technical
Description:  White crystalline solid
Lot/Batch#: HO5SHO16A
Purity:  95.7% wiw
Stability of test compound: No data

2. Vehicle and/
or positive control: Diet

3. Test animals:
Species:  Rat @@
Strain:  Wistar Han Crl: WI cg& ﬁ’\@

Source:

Age: 5—6 weeks N §@ Q Y
Sex: Males and fem %
Weight at dosing: Males: 112 @o\\% g,ém eS8 — 15@% °\@@

Acclimation period: At least t% ays , @ Q\I
evood: Ratand Mousc I Geha Dict No. |
Diet/Food: UK). @ libit g @n B@
Water: @ drinks gwﬁ%" ad Jibhum &
I 1a1%&i%> grouppBf thiddper 6@1 polypropylene solid-floor

Housing: .
| G o SR S
Environmental condlthh@ ratul@ 21 &2°°C | ©

Q,

idit SQE5%D
N 5@
&Q ’ir cha@es @9 16&% /hour

3P 1.}}3 h@dark

&
B:  STUDY DESIGN AND M@{O}:@ S

In life dates: 2005-09-01 to 2007-08 é%,@ Q@

Animal assignment and treatment: %

In a combined chronic toxicity and car?@genicity study groups of 51 Wistar rats per sex received daily
dietary doses of 0, 1500, 5000 and 15008 ppm (equivalent to mean achieved dose levels of 0, 95.0, 316.9
and 1229.7 mg/kg bw/day) Glyphosate technical. To ensure that a received dose of 1000 mg/kg bw/day
overall was achieved, the highest dose level was progressively increased to 24000 ppm.

In addition, three satellite groups with 15 rats per sex each were included for interim sacrifice at the 12"
month to study non-neoplastic histopathological changes. The satellite control group with 12 rats per sex
served as veterinary control. The animals were to be used for investigations should any health problems
have developed with study animals. No such problems occurred and therefore the observations of these
animals have not been included in the report.

Test diets were prepared weekly by mixing a known amount of the test substance with a small amount of
basal diet for 19 minutes at a constant speed. This pre-mix was then added to larger amount of basal diet
and blended for further 30 minutes.
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The stability and homogeneity of the test substance in the diet was determined in an in-house stability
study. The homogeneity and achieved concentrations of the test substance preparations was determined at
monthly intervals until Week 26, and in 3-month intervals thereafter.

Clinical observations

Rats were examined for toxic signs, ill-health or behavioural changes once and for pre-terminal deaths
twice a day. A routine clinical observation session including veterinary examination was made weekly,
including palpation for new or existing masses. Ophthalmic examination was done at the start of the study
in all satellite animals and at Week 50 in ten satellite animals per sex of the control and high dose group.
Prior to treatment and at weekly intervals thereafter all satellite animals were observed for behavioural
toxicity.

Body weight
Individual body weights were recorded prior to start of treat > at weekly @tervals from W@{ 1to013
and every four weeks thereafter until termination as well at t@mal ka)” Q @ 0%@
NS SENERS)
Food consumption and compound intake b % NN N N
Food consumption was recorded once weekly for l-«’ c@ rou@%om @%ek 1§ Week 13 and
subsequently for one week in each four weeks until t @nnati : @) N Q&
XN
Water consumption y\’& @ N @} °\@@

Water intake was observed daily, for each cage@ é%oup, ﬁlsug@spe@. &)

Haematology and clinical chemistry
£x fro e satellite and main groups at
rfor on 20 animals per sex from the

Haematological examinations were perf
ere ‘@asured hematocrlt haemoglobln

3, 6 and 12 months. Further haematol
main groups at 18 and 24 months.
erythrocyte count, MCV, MCH, M@IC, pla q
reticulocyte count, prothrombin @ Eplastin tlme
Blood chemical investigations wete pe rmed@ ten aﬁg’n sex trom the satellite groups at 6 and 12
months and from the main ﬁps @ and @ mo The o i
glucose, total protein, al n, al n/ lguhn io, spQetim, potassium, chloride, calcium, inorganic
phosphorus, ASAT, AL 1ne %%bsph@se c @J"\ nine, total cholesterol, total bilirubin, and
cholinesterase. 0

_ \@ &
Urinalysis N @
Urinalytical investigations were perfom@o anlmals per sex from satellite groups at 3, 6 and 12
months and from main groups at 18 @ 24 wgnths. The following measurements were made: specific
gravity, volume, pH, protein, glucose, tonesyblood, urobilinogen, reducing substances and microscopic
examination of sediment. @

Sacrifice and pathology %

Necropsy was conducted for all animals surviving until study termination (main groups: 104 weeks;
satellite groups: 52 weeks) as well for all animals found dead or killed in extremis.

The following organ weights were determined from 10 rats per sex and main group and from all satellite
animals: adrenals, brain, gonads, heart, kidneys, liver, spleen and thymus.

Tissue samples were taken from the following organs: adrenals, aorta (thoraic), bone & bone marrow
(sternum and femur incl. joint), brain (cerebrum, cerebellum, pons), caecum, colon, duodenum,
epididymides, eyes (with optic nerve), gross lesions including palpable masses, head (pharynx,
nasopharynx, paranasal sinuses), heart, Harderian gland, ileum (incl. Peyer's patches), jejunum, kidneys,
liver, lungs (with bronchi), lymph nodes (cervical and mesenteric), mammary gland, muscle (skeletal),
oesophagus, ovaries, pancreas, pituitary, prostrate, rectum, salivary glands (submaxillary), 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
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histopathological examination was performed on all sampled tissues of the control and high-dose animals.
In addition, gross lesions and masses from low and intermediate dose groups at termination were
examined microscopically.

Histopathological examination was initially carried out on all tissues collected from control and high dose
groups; all pre-terminally dead and moribund sacrificed rats and on all lesions and palpable masses of the
terminally sacrificed rats from the low and mid dose groups.

Since there were no indications of treatment-related bone marrow changes, examination was subsequently
extended to the remaining treatment groups.

Statistics

Where appropriate quantitative data was analysed by the ProvantisTM Tables and Statistics Module. For
each variable, the most suitable transformation of the data was found; the use of possible covariates
checked and the homogeneity of means assessed using ANOVA or ANCOVA and Bartletts’s test. The
transformed data was analysed to find the lowest treatment levglthat shows a 1gn1flcant effec@smg the
Williams Test for parametric data or the Shirley Test for par@‘éma Ig@ dos @esponse is

found, but the data shows non-homogeneity of means, th be C‘} sedy a S 1se Dunnett
(parametric) or Steel (non-parametric) test to determine@gm di ~ m ontrol group.
Finally, if required, pair-wise tests are performed u@ den@ est (ﬁ%rame ) or the Mann-

Whitney U test (non-parametric).
Histopathology data were analysed using the fi @Vlng%ethogm de@}nne s%nflcant differences
between control and treatment groups for the indigdual g& @
1. Chi squared analysis for differences in the %&enc& em@& occu®g w@l(»@an overall frequency of I
or greater. ° ©
2. Kruskal-Wallis one way non-parametri@%@;\lalys@ vari@©ce fo@he co@)@@gﬂson of severity grades for
the more frequently observed graded cor@ons. & & N @

@ N @ @

R X

&
I @? R@UL@@V&@CU@!ON
A.  ANALYSIS OF DOSEg RM ATL@ZS

Stability assessment demonsisated % .(’ZO) he t&@mate@prelgﬁons in the diet were stable for at least six
weeks. Y

Analyses for achieved concew ﬁ ed th@ the reparatlons were within an acceptable range.
On one occasion the achievedsdncenggHons divthe 1, mld and high-dose group were 79%, 83%, and
87%, respectively. At week 2 the ¢ ntratippin the mid dose group was 112%. However, these isolated
deviations from the nominal range@ere sulﬁ\g&onsg&@d to be acceptable.

@

B. MORTALITY S &2
No significant treatment-related effect%n m@%hty were observed during the study.
The numbers of pre-terminal deaths in the @m group are displayed in Table 5.5-38:

Table 5.5-38: Cumulated mortalities afteI%M-week dietary exposure to Glyphosate technical

Dose group (ppm)
Sex 0 1500 5000 15000-24000
Male 12 14 13 6
Female 14 17 15 12

C. CLINICAL OBSERVATIONS
No significant treatment-related clinical observations occurred during the study.

There were no treatment-related effects on behavioural assessments, functional performance tests or
sensory reactivity assessments observed.
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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 or food efficiency for either sex noted
during the study.

The group mean achieved doses are summarised below.

Table 5.5-39: Group mean achieved dose levels

Dietary Mean achieved dose level (mg/kg bw/day)
Dose group conc(;rll)tllr':;tlon l\g/(jges Females Ovel Qllo mean
1 (control) 0 © ol 2 %w@ %SZ»
2 (low) 1500 GJy5.5 © 045 & | 95.0
3 (mid) 5000 @285.2@@ )@48.&@5 N 316.9
15000 Week 1-11 I V) NG D >
17000 Week 12-155> @Q@ ©© Qy &Q
4 (high) 19000 Week 16- %77.4 R 1%81 9 Q 1229.7
21000 Week ;% S £ @ -9
24000 Week 40-104 L @ e D @A
2 &~ & o O
The results show a higher test material ln%e for ales@en pare males for each dose level.
The mean intake for each dose group is 9K¥, 31 nd ¢ bu@ay for 1500, 5000, and 15000-
24000 ppm, respectively. The mean 1 valés repr%ent th@om bingtion of satellite and main group

values. R

S &S @ @ Q
@ é R o@ o @
F. WATER CONSUMPTI%? @ PNRIN

There were no treatment; relat fect wa@@@on sy thIl during the study.

@ o QW
G. OPHTHALMOS@@Y ’ < ©© <§@

There were no treatment- relate@ects m@‘ rv%@ ®

R @@ % ©
PNy
H. HAEMATOLOGY AND &INC BMISTRY
Haematology ¥ @

All variations were considered to be @men@nd unrelated to treatment because of the lack of either a
true dose response, a consistent change th%lg out the study, a lack of progression of change with time
and/or lack of concomitant effect in both Q¥

Clinical chemistry %

At the highest dose level there was an increase in alkaline phosphatase activity for satellite group males
and females compared with controls at 6 and 12 months. Main group males were also affected at 18
months. Values for all alkaline phosphatase activity values are presented as follows:

Table 5.5-40: Alkaline phosphatase activity (IU/L)
Dose level
Control Low Intermediate High
Timepoint J e 3 e 3 e 3 e
Month 6 (Satellite) 87.8 49.6 94.5 62.9 103.4 62.0 128.5%% | 91.9%*
Month 12 (Satellite) 87.7 46.1 96.5 59.7 116.3* 58.1 140.2%% | 91.3%*
Month 18 (Main) 93.3 65.7 110.5 55.8 110.9 70.9 125.0% 92.7
Month 24 (Main) 107.2 66.0 98.8 58.5 101.0 81.7 111.9 86.8

*p<0.05; % p < 0.01



