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1. On June 26, 1991, the results of the subject study were
presented;to the Health Effects Division‘’s (HED) Carcino-
genicity Peer Review Committee (see Attached Peer Review

Document) .

Srecial consideration was given to the

incidences of pancreatic islet cell tumors in males, thyroid
c-cell tumors in male and female rats, and hepatocellular

tumors in male rats.

The Committee classified glyphosate into Group E (evidence

of noncarcinogenicity in humans) based on a lack of

conv1nc1nd evidence of carcinogenicity in adequate studies

in two species.
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3. With respect to non-neoplastic lesions, the NOEL is
Qconsidered to be the lowest dose tesced (2000 ppm). The LEL
!is the mid dose of 8000 ppm, and the effect is a
‘ statistically and toxicologically significant increastin “he
~ 1incidence of inflammation of squamous mucosa in the stomachk
of female rats. i
; H
‘ At 20,000 ppm, there were additional significant effects as
follows: inflammation of sqguamous cell mucosa in the stomech
‘ of femalqs, decre§sed bodygweight gain of females, cataracts
of the lens of the eyes in'males, increased male liver
weight rdlative to body weight at 12 months, increased male
absolute {liver we#ght, increased male liver weight relative
to brain jweight at terminal sacrifice, an increased
incidence of pancpeatic acinar cells with atrophy in males,
an increase in urinary specific gravity at 6 months in
males, and a significant decrease in urinary pH in males at
6, 18 and 24 months in males. i

4. A copy off the HED {Peer Rev%ew docv .2nt and the Data
iEvaluation Record for the 2-year chronic
feedingfoncogenicity study are attached. The feeding study
{is classiffied as dore Guideline. |
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Re@;istratiom Division (H7505C)

—

Re egistration Branch
Special Rmricw and Reregistration Division (H7508W)

l

The Health Effects Divisio'n Carcinogcnic,ity Peer Review.
Committee convened on June 26, 1991 to! discuss and evaluate the
weight of the evidence on Glyphosate with particular emphasis on
its | carcinogenic potential. | The Committee comcluded that
Glyphiosate- should be classified as a Group E (evidence of non-

|

1 carcinogenicity for humans), , based upon lack of convincing
‘ carcinogenicit

|

1

%

|

\

E t |

\ g Rossi, |(Chief ;

cvidzncc in ad ate studies in aninal ies.

It should be ized, ho%wever, that Quignatim ot an agent
in Group E is based on the available evidence at the time of

—~aval ion . should not be interpreted as a dafirhtivo conclusion
that the ag will not be a ca cinoqen und‘r any circumstances.
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Glyphosate is the isopropylamine (IPA) or sodium salt of
'N-(phosphonomethyl) glycine, marketed under the trade names of
Eoundup, eo, Sha:.ckla, anci Polado., Glyphos te is a wide spectrum

lant growth regulator herbicide which is used to control grasses,
gedges, and broadllaf weed It acts by the inhibition of aminc
acid synthesis.

Tolerances és&ablishedg for glyphosate a 4 its aminomethyl
phosphonig acid (AiHPA) metabolite in 40 C 180.364 ! include the
. following . ’

whea rice, |[vegetables, cit {s fruits! pome fruits, stone
frui s, tropigal fl’ultf pastures, and élfalfa. '

IPA salit of E’lyphosate- soybeans, cotton, corn, sorghunm,

Sodl'] salt of glyphosate. sugarcane.

C)c -0

| | Ho-CycH-NH-CHa-p-oH . t
B | |
|

{

~ Glyphosate

was first wnsideregd by a panel (then called the Toxicology Branch
Ad Hoc Comnittee) comprised of members of the Toxicoloqy Branch of
the Hazard Evaluation Division. The Committee, in a consensus
réview dated March! 4, 1985? classified glyphosate as a Group C
carcinogen{ based on an increased inc:.dencg of renal tubular

adenomas in male mice. - According éo the consensus i:ev:Lew, the
tumor is rare, it} occurred- in a dose-related manner, and the
incidence was outside the reéported historicall control 'range. The
Committee also concluded that dose levels tested in a 26-month rat
feed:.ng st y were not adequate for the assessment of glyphosate's
ca rc1noge potent al in this species.

subsequently reexamined, nd one patholo ist di gnosed an
acditional|] kidney tumor in control les. ese findings were
‘ esented o the FIFRA SC)%entJ.fic Advisory' Panel (SAP) which
oposed sat glyphosate be classified into Group D (inadequate
animal evidence of |carcinogenic poténtial) The SAP, in their
eting of Pebruary 11-12, 1986 (report dated February 24, 1986),
ncluded at, after adjusting for the greater survival in the
tigh-dose ice compared to concurrent controls, no statistically

The kidney sli{les from the long-term mousb feeding study were

nificant pairwise differences existed, altbough thé trend was
Tnlﬁm . The S furthe{: noted that, altt?ough comparison of

f | | 'i
(_ : l { { |

e o o gt s

On Fepruary 11} 1985, V'tl%ae carcindgenic potential oi: glyphosafé ‘
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these findinga’z to historical’ control incidehices yielded a
statistically significant result, this fihding didinot override the
lack 'of pairwise sighificance of compariscns' to concurrent
controls.

The SAP d ftermined“ that the carcinogenic poténtial of:

glyphokate could not be {determined from ekisting data and proposed
that rat and/or|mouse studies be irepeated iin order to clarify these
equivogal findings. E ‘ i (

kLo deferred a decision on the repedt of an ddditional .

mouse cmcoqenic%ty study until the 1990 rat feeding study had been
evaluated by thiz Peer Review Committee.

g : ’! { : { | ! {
C.

THe materi available for review cohsisted a document
prepardd by Dr.} william|Dykstra 'summarizing major} scientific and
regulatory issiyies and} relevant toxicollogy rmation;] data
evaluatiion recoids of a 'combined!chronic toxicity/carcinogenicity

study rats
Scientiific Advisory Panel report dated Feb 24, 1986, a review of"

historical control data on mouse kidney tumors, a toxicology one-

liner for the glyphosate data base and an OPP peer review report
entitleld "Consensus Revihw of Gly?‘phosate"idated Hai(rch 4, 19((35.

1.4 Lanklit. G. P. |December 23, 1981. A Lifetime study of

Glyphosate in Rats. Unpublished report No. 77-2062
isd by PioDynamics, Inc. [EPA Acc.| Nos. 247617 -
MRID 00093879. (‘ '

{ {

The 1lifetinme feedi study in Sprague-Davley rats at
50/sex/dose! was conducted iat dietary concentrations of
glyphosate &f 0, 30,| 100, and 300 ppml. These concentrations
were adjust during the course of the study so that actual
dos‘u of 0, 3, 10, and 31 mg/kg/day in males and 0, 3,.11, and
34 rg/kg/day in fena}e rats v{era maintained.

b.

Vo]

{ ~ | |

An increase !in the ihcidence'of interstitial cell tumors of
the|testes whas observed in male rats. 'Because of the absence
of dcse-résponse relationship, the!lack of preneoplastic
changes, the wide variability in the spontanecus incidence of
this tumor, the similarity in incidences betweer. the high~dose

d a carcinogenicity dy in mics, tha! FIFRA

<y
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group and the historical controls, and lack of any evidence of

genotoxicity, it was concluded by the previous Peer Review
| Committlee that 'the observed incidence did not reflect a
! carcinoienic regponse. v | ,

o t ! b :
y 1 Additionally, t;xere was the question of possible thyroid
carcinopas in high-dose females. ;After a review of the slides
by a consulting pathologist, and a reassessment of all
relevant data, including,the fact that no effect of treatmemt

| on tumor latency or the combined incidences of adenoma amd
carcinoma was apparent,, the earglier Peer Review Committee
\ 4 concluded that the data\did not| demonstrate a carcinogenic
4 response in the ‘thyroid.
! .
! c. mmmmm_jm_aw
" considerations i Do f

No effect of treatment on the incidence of nonnecplastic
{ lesions was noted. No effects of treatment on survival, boily
, { weight gain, clinical pathology, or findings at necropsy waie
f “| noted. Therefore, there is no evidence that the highest doue
. ( tested was adequate to evaluate the carcinogenic potential ¢

‘_ ' 4 glyphosate. i i T
‘ , . ‘ ’ P

{2. stonut, L. D.& and Ruecker, P. L. (1990). Chronic Study ci;:
glyphosate |Administered in Feed to Albino Rats.

Laboratory oject No. MBL-10495; Sept. 26, 1990. MRID
,415438-4.7;1: Histor;.-ical Coxsatrols: !‘RID No. $17287-00
i ! } .

iThis chronic toxicity/car; inogeni ity study in the rat was
ubmittec{ to the Agency as a replacement study for the 26~

onth 1981 chronié toxicity/carcinegenicity study in the ratl
In this study, randomized groups lof 60 mhle and 60 female
oung (8} weeks o{ld) Spra‘gue-Dawl y rats lwere fed dietary
levels of{ 0, 2000, 8000, or 20,000 ppm or the equivalent of 0,
100, 400, and 1000 mg/kg/day of technical glyphosate for

_ yrears. t 12 momfhs, 10 ainimals/s«?:’:/group %were sacrificed.

Age—-adjusted, statistical analyses of the tumor data

| presented. The most frequently observed tumors in this study
, " were pancreatic islet cell adenomas in males,. thyroid C-cell
adenomas and/or carcinomas in males and females,
hepatocellular adenomas and carcinomas in males. The
following is a discussion of each type of tumor. .

7
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% Low-dose and High-dose!males had a statistically'significant

{

t

,j increased incidence of‘pancreatlc islet cell adenomas.

Llyphosaﬂe - Sprqéue-Dawley Male Rats, Pancreatlc Islet

Table 1:
' Cell Tum?r Rates and Cochran-Armitage Trend Test and
l isher's Exact Test Results (p values).
i -9 -2000 ;EQQQ_ f 20,000
' carcinemas | 1/43"° 0/45 0/49 0/48
: (%) ' (2) - (0) (0) (0)
‘ P : 0.159 0.409(n) 0.467(n) 0.472(n)
Adenonas ! 1/43 8/45 5/49 7/48°
(%) . (2) (18) , (10) % (1), .
ww_[ p | earp 0.018 t0.135 | o0.042". 5
' ” " { t ¢ -
Adenomas/carcinomas | 2/43 8/45 | 5/49 ‘ 7/48
(%) (5)1 (18) (10} (15)
P .3 0.24 0.9s52 [0.275 1 o.108
Hyperplasia only 2/4 04{ {3749 2/48°
(%) (5) } (0) (6) (4)
p = 0.32 0. zbs 0.526 | 0.649
1 !
' {
"  Number of tumor-bearin4 animalsLNumher df animals examined,
excluging those that died or were sacrificed before week 55.
®  First lcarcin observed at week 105, dosie 0 ppm.
' First |[adenoma g¢bserved at week 81, dose 20000 ppm
First lhyperplasia obserzed at witk 91, dqse 20000, ppn.
pxo

Note:

.fS: Fisher's Exact test wiith Bonfeqoni correction.

) signidicance off trend denoted aﬂ Control. Significance of.

paiz-wi

88 CO

rison w1¢h control denoted at ngggglevel. It

then p < 0. 05. i

4
|
|
{

|

‘
{

|

1
4
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Historical control data on the incidence of pancreatic islet
( 11 adenomas from Monsanto's EHL are shown in Table 2 belcw.
| . A : -
! Table}i EHL 7122 <, Historjcal control Information for
Histopatholocgical Findings (All Deaths)

i | {

( Terminal | Months Study '
t Necropsy of Length No. No. %
Study Date | (Months) | Observed | Affected | Affected
1 07/83 24 68 2 . 2.9
! 2 02/85 23 59 5 8.5
| 3 10/85 24~ 69 4 5.8
, 4, 06/85 24 57 1 1.8
f 5 09/88 24 60 5 8.3
é ‘ 6 01/89 24 60 3 5.0
‘ 7 03/39 24 59 | - 3 | 5.1
; ' !

. i ! ‘
: S, i | S
( E Committee's interpretation:. !AJ.though the incidences of the
f pancreatic islet cell adencmas at the low-, mid- and high-dose
‘ grémps excelzded the 'historical control range of 1.8 to 8.5
percent in nale rat:{; there was no statistically significant

pogitive dose~related trend in the occurrence of these tumors
inimales, n¢ progression to ¢arcinoma, and the incidence of
hyrerplasia ‘z::s not dose-related. Therefore, the pancreatic
islet cell tumors were not considered to be compound~related.
It was also ;noted that the incidence jof this [lesion in the
concurrent g¢ontrol for males was at the low end of the
. ) his% orical qontrol range. The Committee concl{udcd that the
i apparent statistical significance of pairwige comparisons
; of e treatpd male groups wi the concurrent (control might
have been a tributagle to is factor and not to actual

i ’ carcinogenic response. | f

: |

The|incidencges of isl!gt cell p!ancreatiq tumors in the earlier
rat| study (Bio/dynamjics Project No. 77-2062) jare shown in
Table 3. The incidence of pancreatic |islet cell tumors for
the' two studies does not show a dose-related ‘increase in
adenomas or adenoma/carcinoma combined and is within the range
of open literature control data for male Sprague-bDawley rats
(0 to 17%) for unadjusted data.
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Table E: Incid’ance of ipancreatic Islet Cell Tumors in Male '

Spragﬁae-nawley; Rats Given Diets Containing Glyphosate for |
26 Months (first rat feeding study). ’

.; ‘ ___l_zgsg_imézkgééazl_____
y rumors

0 3 10 30
{ Hyp%erplasia 3/50 2789 | 150 0/50
- (%) (6} : (4) (2): (0)
| ' Adencmas 0/50 5/49 | 2/50 2/50
(%) 4(0) (10) ; (4) (4)
Carcinomas 0/50 0/49  0/%50 1/50 ‘
g ¢ (%) (0) (0) ‘ (0} | (2)
_ : |
Adenoma/carcinoma . D/s0 1 5/49 | 2/50§ 3/50

(%) (0) (10) | (4) (6)
i : ! ; ! H

? ‘ ‘ t i R B !
|

ii. Thyroid (Tables 4 - 6)

cdcell adehomas were slightly increased in male and female

d- and hitgh-dosa ¢groups as, shown in Tables 4 and 5.
Historical control ranges for the thyroid tumors in Sprague-
Daiwley rats were reported as; shown in Table 6.

COimittee'q interpretation; Although <C-cell adenomas
slightly exceeded the historical control range for both sexes,
there was (no statistically| significant trend or pairwise
compariscn with controls in males. In females, the incidence
of| C-cell adenomas was not statistically significant in the
pajirwise ccmparison| with coptrols but had a; statistically
significant| positive dose-related trend. However, there was
no| progression to carcinoma in a dose-related manner, and no
. significant dose-related increase in severity of grade or
incidence of hyperplasia in either sex. Therafore, the C-cell.

adonomas in males and females are not considered compound- -
related.

— e o i

[y
<
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'rab}.r 4: Glyphosate - Sprague-nawley Male Rats, Thyrcid C-cCell

r Rat and Coéchran-Arpitage Trend and Pisher's
Exzilct Test i sults (p values).
, . ———Dose (ppm)
| Tumors | ._Q_l —29000¢ 8000 l;LQ_.QQ_Q

cinomas . /54 2/55" 0/58 1/58

(%) Lo o (a) (0) (2)

p = ., 0-452  0.252 1.000 0.518
Adenomas | 2/54" 4/55 8/58 7/58
EY) (4) (7) (14) (12)
f p = ; 0.069 ~ 0.348 0.060 6.099

Adenoma/carcinoma 2/54 6/55 8/58 - 8/58
Y boe) b oy (14) - (14)
% p = | 0.077 0.141 0.060 0.060
Hypfmplasia only | 454 1/s5 5/58° 4/58
(%) (7) (2) ! (2) (7)
lo.312 1 0. 176] 0.546 5.601

{First carcinoma observed at week 93 at 8000 ppm.

o

|{First adenoma obderved at!week 54 'at o ppm.

4]

|First hyberplasid observed at week 54 at 8000 ppm.

* |mumber Jdf tumor-bearing animals/Nimber of 'animals examined,
1excludini those that died‘or werea ‘sacrificed before week 55.

Noteﬁ Significance of trend dénoted at! Control. Significance of

pair-wise comparison with contrcl denoted at Doge level. If
{ thenl!p < 0.05!

i .

(WY
P—ql

fi
]
5
7
!
;

EELI_0001359



ﬂcnnﬂ7
- 10 -
Table 5: Glyphosate - Sprague-Dawley Female Rats, Thyroid C-Cell

Tumor Rates and Cochran-irmitage Trena Test and FPisher's
Exact Tests Resulits (p values).

—Dose {vom)
Tupors —9 -2000 8600 20,000
Carcinomas 0/57 c/60 i/5¢*  o/55
(%) (0) (0) (2} (9)
p = 0.445 1.000 0.509 1.000
2denomas 2/57 2/60 €/59° 6/55
(%) (4) , (3) (16) (11)
p= 0.031 0.671(n) 0.147 0.124
Adenoma/carcinoma 2/57 2/60 7/59 6/55
(%) (4) , (3) (12) (11)
p = 0.033 0.571(n) 0.090 3.124
Hyperplasia only 10/57° 5/60 7/59 4/55
(%) (18) {8) - {12} 7
p= 0.113 0.112 0.274 0.086(n)

First carcinoma observed at week 93 at 8000 ppm.
Pirst adenoma cobserved at week 72 at O ppm.
. First hyperplasia observed at week 54 at 8000 ppn.

Number of tumor-bearing animals/Number of animals examined,
excluding thosa that died or were sacrificed before week 55.

(n) Negative change Zrom control.
Note: Significance of trend denoted at Control. Significance of:

pair-wise comparison with control dencted at Dose level. Tf
then p < 0.0S.

12
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Table 6: Historical Control Data for the
, S Inci@ence of, Thyroid <C-Cell, ,
. . Tumoxys in Sprague-Dawley Strain, |
j | —-Rande (%)
{ Tumox Males ; Females
Carcinomas ¢ 0.0 - 5.2 0.0 - 2.9
Adenomas { 1.8 - 10.6 3.3 - 10.0
. Hyperplasia | 4.3 - 20.0 4.3 ~ 16.9

‘ { ;
\ ; ! i

ii. Liver (Table(7) . - | }

There was a slight dose-related increzse in hepatocellular
denomas in males but the incidence was within the range of
historical controls from Homsantco's EHL.

The reported
historical control incidence of hepatocellular carcinomas

_xranged from O to 6.7%, and| that for hepatocsllular adenomas
_{%anged from 1.4 'to 18.3%.

Theras wmre no dose-related

.increases|in the ipcidences of other hepatocellular lesions.

|
Py

1
\,
{ - i |
\ |
1

t

- N -
- I ——
et s p—————-
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Table 7: Gliphosate |- Sprague-Dawley Male Rats, Hepatocellular
i Tumor Rates’ and COchra.n-Amltage Trend and Fisher”"s
{ Exhct Test Results (p values).
1 ; i é Ddse (ppm) | i
Tumers -0 —2000 8600 20,000
Carcinomas 344 | 2/45 | 1/89 2/a8"°
) (7) (4) (2) (4)
p = 0.324 | o.489(n)  o. zss(n) 0.458 (n)
f
| Adencmas 2/44 2/45 3/49 7/48°
(%) z (5) . (4) (6Y ©(15)
p= 0.015 | 0.683(n 0. 5%1 0.101
Adeqoma/carci.noma \ 5/44 l £/45 * 4/49 S/48
(%) (11) (9) (8) (19)
p = { 0.073 ©0.486(n) 0.431(n) 0.245
Hyp&rplasia only 2’ 0/44 ; 8/45 t 1/4%‘ o 6/48
| i BN )Y () 20 (o)
"7y 0.462 - 1.00C 0.527 1.C00
' | i
ed at week Bsiat 20,00{9 ppm.
edatieekSSa 20000#@ o
lasia observed |at week éS at 800(} ppm. ,
animals/Nunier of anhmals examined,
t died or were sacrificed before week 55.
NoAte: Signifi ca of trend dencted at %DEI_QL §1gnificance of
' pair-wise compar with|control denoted a§ Dose level. If
then < 0. 05. | i
|
Commit 's in tion: 1té the slight dose-related
increase ular ademomas in males, this increase
ﬁas not s .gnitim in the ise conparison with controls
nd was within historital control ram;'e.i Furthermore,
ere no sion  from adenoma to ‘ carcinoma and
ncidenc of h lasia were |not compound-related.
herefore the sllghtly mctéased occurrence of
patocel ular in males is not consldered compound-
lated. “ " | ‘
{ | | t l
| {
14
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c. Nonneoplastic lesijons
1 N1 { . i i |
There '.Tre no cc{mpound-related nonnecplastic lesions.
‘ . i ) + ¢ {

d. Adequacy g%t Dosing for Assessment: of Carcinogenic
Potentijal f i i i

{ | f !
The HDJE was  2D,000 ppm which | is they limit dose for
carcinogenicity itesting in rats. | However, it appears that
animals; could ha;ve tolerated higher doses. | i

{

. o ‘ i
13, Hogan, G. (K. (1983). A chronic feeding study of

glyphosate in mice.; Unpublished report prepared by
Big/Dynamics Inc., <ated July 21, 1983, Report No. 77-
2041. EPA lco. Nos.(251007 = 251009, jand 231014.

. { o

{ {

; ‘ . ;
. {Groups df 50 mal¢ and 50 {female CO-1 mice %ere administered
" 1glyphosate in thg diet atf concentrations of 1000, 5000, or

30,000 ppm for 1§ months.

lata { R

carctmosbate rent

Glyphosata produed an edquivocal '1¢arcinoq¢{xnic responsa in

males characterized by j(an incidence of renal |tubular
neoplasmi of 1/49}; 0/49, 1/50, and 3/50 in the control, low-,

imid-, and high~-dose groups, respectively. No kidney tumors
|were found in females. |Historical contrel data from 16

istudies |terminated between 1978 and 1982 jprovided (by the

testing laboratory indicated that the incidence of this type
f tumorwas found in 2/19;control groups (1/54 and 2/60, or
total orf 3/1286). t i ;

. . ] i
"fhe Toxiicology Branch Hoc Oncogenicity Peer | Review

¢, in their meeting of February 11, 15885, tentatively
lasgified glyphosate as a [*Class C" carcincgen (report dated
1985). | The kidpey slides were reexamined by a
patholagist, data were submitted indicating
at an additional kidney  tumor had been found in control
a incidence in the contrpl group| was originally
-eported as 0/49 3:fore the reexamination of| the slides).

| _
then 'equestedz that additional kidney sections
from the mouse study be prepared and examined; The resultant
qicroslid s were,eﬁamined by a number of pathologists. These
examinations revealed no additional tumors, but confirmed the
presence of the tumors identified in the original study
report. The tumor in the control kidney was not present in
any of the additional sections.
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Becaus% of the equivocal nature of the findings, the
Toxicolo

asked Ehe expert assistance of the FIFRA Scientific Advisory
Panel {SAP?) in determining the proper Weight~-of-the-Evidence
classification (of the study. After reviewing ,ali the
available evidence, the SAP, in their meeting of February 11-

gy Branch Ad Hoc Oncogenicity Peer Review Committee

12, 1986, proposed that |glyphosate be classified as “"Class

D," orjhaving "{inadequate animal evidence jof oncogenicity."
The principal reason for this assessment by SAP was their
determination that, after adjusting for the greater survival
in thej high-dose mice cpmpared to concurrent controls, no
statistically significant pairwise differences existed,
although the trend was significant. The SAP further noted
that; al:iough comparison of these findings to historical
contrc{ incidenices yielded a pstatistically significant
result,
significance of {comparisons to concurrent controls.,

: : i ! {
The Sj? determined that the carcincgenic potential of

¥

glyphogate coul@ not be|determined from g¢xisting data and

proposed that rat and/or mouse studies be repeated !n order
to clarify these equivocal findings.

Committee's intsarpretatigcn: In tiheir meeting of June 26,
1991, "‘»{the Health Effects Carcinogenicity Peer Review
Committee concluded that despite the fact that the incidence
of renil tubulaj neoplasm in the high dose males .exceeded
that off historical contrgls, the biological significance of

the fipdings  was gquestionable because of: a) lack of

significance in pairwise comparison with concurrent controls,

b) therpe was no jconcurrent increage in nonrneoplastic renal ‘

tubular lesions in | male | mice ;| (e.q. ; tubular
necrosip/regeneration, hyperplasia, hypertrophy ..etc), c¢)
the examination|of multiple sections of kidneys from all
groups |resulted|in no additional| neoplasms; this |fact is
particularly important since not| only were the original
sections closely scrutinized by more than jone pathologist,
but additional sactions as well, ind d) ingreased incidence
in hi dose oup was| very small compared to control
considering the very high concentration which produced highly
significant reduction in body weight gain in males.
Furthernore, the|increaseqd incidence of chronic interstitial
nephritis in mal¢s is not|relevant|to the tubular neoplasms.
There was. actually a decrease in|renal tubular epithelial
changes { (basophilia and hyperplasia) in males, and although
there was a dose-%related increase in these changes in female
mice, ng tubular{neoplasms were cbserved in females.

] | I

this finding did| not override the|lack of pairwise
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c. i S'O‘ S: 1 { i
1 other nonneoplastic changes noted in high-dose male mice
‘ included cent ilobular hypertrophy and necrosis of
hepatocytes, chronic interstitial nephritis, and proximal
tubule eplthel ,al cell 3basoph1113 and hypertrophy in the
'3 kidneyg of females. Th no-obsq*vable-eﬁfect level (NOEL)
1 : for nopnecplastic chron.}c effecﬁ was th;e mid-dose level,
; 5000 p

,"

Glypho ate was tested in ‘th:.s study at leve‘ls higher than the
limit dose. Body we:l.t_:;l'm:i gain in males of‘the high dose vasl
13, 17 jand 27% less than the controls at 3, 12 and 24 mnths

respe ively. The dec’:rease in body weight gains was’
, statisgically significant (p < 0.01). This effect was less
; ; obvious in females. The doses tested, were considered
i ! adequaqe for the carcinogenic | potential assessment of
; quphosate. | | : ;
| _ . ;
} E. m&mng_mmgmwmm ;
- o ~ ! ‘
| 1. < s | |

When Sprague-bDa a(ley rats were givqlm a singgla oral d‘asa of l
C-14 glyphosate, 30 to 36 percent of orally administerec
glyphos"ate was absorbed. |
Data sHowed that less an 0.27, percent, of the dose was';
as CO, within 24 hours. Glyphosate, per se, was the;
highest; radi i eled material found in the urine and feces.
The minimum- 1.:3;1 of glyphosate extracted from urine and
: !

feces was 97.5 rcent. ino methyl phosphonic acid (AMPA) t
was foupd in the excreta of animals at levels of 0.2 to 0.3 |
percent; and 0. to 0.4 pe*'cent in urine an feces,
respectively.  No detectable AMPA metabolite was found in
intravenously dosed rats rand high, dose, orally dosed rats.
There wW@re no otﬁer metabolltes oé glyphosate found.

| using the "sigma-minus® plotting method, nhales and females

| had alpha half-lives of 2.11 and 7.52 hours and 5.00 to 6.44
‘ hours, ‘ especti*ely. The beta {half-lives of males and |
# : females'in these groups ranged from 69.0 to 181 hours for .
l males arnd 79.9 to 337 hours for females. | :

B Based © ~analys%s of ra oactiv:. y in ur:Lne and f:‘acas and

t ‘ '
Less than 1 perc nt of thfe absoerd dose rémains im tissues
and organs, primarily bone. Repeated dcsm‘; with glyphosate
_ ) i |

-
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does pot significantly, change the metabolism, distribution,
or a2xgretion @f glyphosate. ‘ é ‘

N-Njtyoso josate (NNG)

i R
The A%ency ha} determined that carcinogenicity testing of
nitroso cqnta%inants will normally be required only in those
casesiin which the level of nitroso compounds exceeds 1.0 ppnm
[see | "Pesticide Contaminated ; with N-nitroso  Compounds,
propoged policy 45 FR 42854 (June 25, 1980)"]. The levels of
NNG in technical glyphosate have been examined by HED.
The G content in individual samples of technical

glyphgsate ;nﬁlyzed at¥producticn plants is shown;below:

t

5 percent of the hndividuél

The Qéerall d t& show that 92.
tain less'than 1.0 ppm (1000

glypho&ate samples anal%zed'con

ppb) of NNG. TB concluded that the NNG content of glyphosate

technical is not toxicologically significant. :

5. nﬁ:aginizfsx ‘ | ! i i

‘ L, | .
Glypho?ate has geen tested in several mutiqeniclty ?ssays and

found (to be. negative "in each of the three categories
recommeénded for evaluating genotoxic potential. The

| ‘accept§b1e studies include the fclloving:g Salmonella assay,

both w%th and without 5-9, up to toxicity or 5000 yg/plate, in
vivo ocgenetic assay in rat bone marroq up to 1000 mg/kg,
mammalian gene HGPRT mutation assay in CHO cells jn vitro both
with and without S5-9 up to toxic levels (10 mg/mL) and rec

) - j 2000 isk.
~assay Yith B §?h;;11§ %p to 00 ug/disk

Unacceptable studies uhich uere alss nesative fnclydss oya

'S _betw 0.000013
gﬁgagr%égigggth ggggfyg%gayegneggce up go% 000 mg/kg.
t t
3. Developmental and Reproductive Toxjcity
i i H §

i

In raté, doses lup to 3500 mg/kg/day showed no evidence of

malformations. [Evidence lof developmental toxicity in the form

of uncssified sternebrae! and decreased fetal body weight was

noted in fetusels from tHe high dose (3500 mg/kg/day). This

dose wﬁ:s alsoc ;toxic to! dams as evidenced by weight gain
i T H i

b N

(¢ 4]

s

IMPURITY  INFowpraD s

IS WMot pieeupBY

Paopdes
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deficits, alfiered pb.)J ical appearance, rand mortality during

treatment. The develcgmental and maternal toxic NOEL for this
0 mg/kg/day. | i -

In r%abblts, écses up io 350 mg/kg/day showed no evidence of

malfprmations. The highest dose testediwas toxic to does; as

stu was 10

evidenced byjaltered hysmal appearande and mortality. , No -

treatment-related dev 1cpmental effects lwere noted. The NOEL
for }maternal} toxici is 175 mg/kg/day and the NOEL for
developmenta toxzczé{ is 350 g/kg/day i

t
In a three-g:%;eraticn eprcduct‘lon study! in the rat, the only
toxicologicalily sigm. icant finding was focal renal tubular
dilaEion in \:Ee kzdne?s of male pups from the F, generation

of high-dose idams (30 mg/kg/day} . The NOEL for this effect
was 10 mg/kg/day. No 'effects on fertility, reproductive, or
othe study P rameters were noted.

ionships o
%no strgcturally related pesticides

the

carc; nogenlc otentla]x in mice and rats and reported to be

} i
. ; . i _
1 o
ic'and ch: i i i
3 - f { [
Glyp osate is|not considered tolbe toxic 'to mammals {(rat oral

£ 4320 mg/kg (bo sexes), and a dermal LD, greater than
794 mg/kg in rabbits% g

a 1- ear chronic feeding study in dogs at 6/sex/dose was

cond cted using doses| of 0, 20, 100, land 500 . ng/kg/day,
administered by capsul e. The ; NOEL for the study was 500
' i
| i
A |
. § . . i
considered the following! findings to be of
regarding the waight~of-the~-evidence
lof the carcinogenic potential of glyphosate.

was asiocz.ated ith incrieased incidences of
pancrieatic isllt cell adenomas ih male Sprague Dawley rats at
all creatment levels in comparison to the concurrent control
group| (Table 1). Altﬁough the! low- (18%), mid-, (10%) and
high-dose group (15%) lincidencés exceeded the 1.8 to 8.5%
range| of histdrical controls from Monsanto's EHL data base,
the pancreatic islet cell adenomas were not considered

WY

Adency which resemble glyphosate. A
. pestici e, sulfdsate, hag been rgaviewed for

(]
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compound-related for the following reasons: a) there was no

occurrerice of thdse tumors or in thle incidence of hyperplasia
in males over the wide range of ddsing (2000 to 20000 ppm),
{and b)! there whs no pr'c:gresslonif to carcinoma. Tertiary
evidencel from the open literature' cited by the redlstrant
tshowed a range ‘oft 0 to 17%! for pancreatic 1slet cell a‘denomas
in Spra e-Dawley male frats for! unadjusted data The
incidence of pancreatic islet cell tumors 'for the two rat
studies does not lshow a ddse-related increase in adenomas or
adenoma/¢arcinomal combined and is within the range open

£
literature contr data fér male s rague-na‘wley ratg (0 to
17%) for unadjustc.d data. | ‘ g

o ‘increased inc1 ence of \ihese tumc}rs was cbserved mgfemale
‘rats in omparlsl n to concg:urrent c?ntrols. ‘ ‘

2. c-cel adeno 8 were siightly ifcreased in male and

“ables 4 and 5).
lightly {exceeded | the historical

, statistically
tignificaht trend! or pairwvise comparison with contrbls in

# C-cell adenomas was not
tatistic Elly si ificant in the pairwise ?omparison with

{ statistilcally s:.%m.flcantf pos:.tlve‘ dose-related trend in the

ontrols but had statistically s:.?nitic pogitive dose-
rlelated tdend. HowWever, there was no prograssion to carcinoma
in a dose;-related‘ manner, and no significant dose-related
1kxcrease n severity of gralle or incidence of‘hyperplasia in
either sex. Therefore, the C-cell adenomas in males and
‘fémales arle not comsidered éompound-i‘related. !

|

3| There was a sl%;ght doselrelated increase in :

hepatocellular adenomas in! male rats (Table 7), but the
incidence was within the range of historical controls from
Monsanto's EHL. This increase was not significant in the
pair-wise | comparison with controls und there was no
progression from adenoma to carcxnoma. The incidence of
hyperplasia was noﬁ compound-related. There were no dose-
related increases in the incidences of othar hepatocellular -
lelsions. Therefore,| the increased incidence of hepatocellular
adenomas in males was not cohsidered %:ompound—related. |

|

4. Glyphosate produced an equivocal carcinogenic response in
male mice characterized by an incidence of renal tubular
neoplasms olff 1/49, 0/49, 1/50, and 3750 in the cont:r:ol, low-,
mid-, ‘and Hhigh-dose!groups, &'espect.w\ely. Ro kidney tumors
were found|{ in females. Hilstorical 'control 'data from 16

studies term:inated between 1978 and!1982 provided by the

testing laboratory indicated that the incidenrce of this type

of tumor was found in 2/19 control groups (1/54 and 2/60, or
a total of 3/1286).

IR —
R

EELI_0001368



- 19 -

in the high doge males exceeded that of historicall controls,
the bijclogical s:.gnlficance of the findlngs was questionanle
because of: a) lack of significance in pairwise comparison
with concurrent controls, b) there was no concurrent increase
in non-neoplas}:ic renal tubular lesions in male mice (e.g.
tubular necrosis/regeneration, hyperplasia, hypertrophy
..etc), c¢) the examination of multiple sections of kidneys
from é%l groups{-esulted in no additianal neoplasms; this fact

i
i .Jespl e the fait that the mcz.dence of renal tubular neoplasm

is particularly important since 'not only were the origimail

sections closely scrutinized by more than one pathologist, but

additi nal sections as well, amd d) increased incidence in

high dose group was very small conparnd to control considerimg

‘ ( the very high concentration which'produced highly significast

reduction in body weight gain in males. Furthermore, the

. increaged incid ce of chronic interstitial nephritis in males

ei : ﬁ is not} alavam: to the tubular nsoplasms. There was actually

a decrease in renal tubular epithelial changes (basophilia amd

hyperplasia) in males, and although there was a dcge-related

increage in these changes in female mice, no tubular necplasms

were olserved in females. Overall, the Peer Review Committes

- did not; feel that this lesion was compound-»ralatoﬁ. ;
5. Gl]phosate was tested up to tha limit dose in tha rat,

and up o 1av011: higher ithan the il.imit dosg in niw. !

6. 'I'h re was no evidence of genctoxicity for glyphosate.

{ 7. Currently t.ihra are r,xo structurally reiatad pesticidas

ragiste ed by e Agency which resemble glyphosate. -
nonregistered pasticideq sulfosate, has been reviewed for
carcinogenic potential in mice and rats and was reported to be
J negative. ‘ {

X

{ | t
Conside ring crit ria contalned in ‘EPA Guldeilines {FR
51:33992~ 34003, 1986] for classifyxng carcinogen, the Committee
_ concluded ocsate should bnafclasslfl as a Group =
' (evidence of non- inoqeruc ty for humans), based om, 6 lack of '
conviincing rcin yicity ev]i.dence m adequate studiu in two
animal species. | '
It should be cnphhsizad however, that designation of an agent
in Group E i3 based on the available ‘ evidence at the time of
evaliation and should ot be infi:erpretad as a detinitive c:mclusim
thatithe agen‘ will n t be a cz!urcmogan‘under any circunstances.
- ‘ ! ‘
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Acéession Nt.: N/A‘

"
‘Tegt Material: Glyqposate, qechn1ca1f 96.5% purity; Lok XLH-264

necee7
t

R§v1ewed By
s‘ction I, {Toxicology Branch|I - IRS (H7509C)
Secondary Reviewer: Roger Gardner, Section Head
Toxicology Branch{I -~ IRS (H7509C) -
‘ ; |
| ‘ x :
DATA EVALUATION REPORT

TOX Chem No.: 6€6.A

‘Siudz Type: 83-5 - Combined Chronic
) |

‘ Toxicity/Carcindgenicityi -
‘ -} Rats

{

{ |
f

MRID No.: 416438-01
(V?lumes 1-6)

Rbundup '%
Stidy No.:' MSL-10495

Sponsor: H bnsanto Company |
S't. Louis,| MO

| §]
4 !
{

Te&tigg,?aéllity:fjnansanto Environmental Eealﬁh Laboratory
‘ Skt. Louis,| MO

Title of Report: Chtonic Study of Glyphcsate Administered in
’ Fe d to Alblino Ratsd i i
{ { |

(

|

Authors: LiD. Stoutéand F.A. Ruecker

Re

rt Issuéd: Septimber 26,| 1990 l
{
Co clusions Glyphos

Spriague-Daw ey rats at doses of 0, 2000, 8000 and 20,000 ppm.

The NO!L for systemic effects is 8000 ppm |(the mid-dose)..
At {20,000 ppm (LEL, HDT), theseffects were decreased body weight
and body weight gajn- in females, cataracts in males, decreased -
urinary pR in males, {increased relative liver weight (td body) at
12 months, and increased absolute and relative liver weight (to
brafin) at 24 months in males. |

"Due to the high incidence of pancreatic islet. cell adenomas
in each of the treated male groups in comparison to concurrent
controls, Toﬁicology Branch I (TB-I) has recommended that the
carcinogenic' potential of glyphosate be addressed Ly the Peer
Review Commi{tee. | : ;

| ‘
Clagsification: Corel~Guidelirne [ i

Special Review Criteria (40 CFR 154.7): HN/A

(19

: Yy Ao 22874
Willidm Dykstra, Ph.p. Ablbdanr Ly e 57

b MMy TIryl21
|

te was féd to randomized droups of '60/sex/dose

»
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A. Materi%ls' t . E % i

i

1.

;
Tegst Compound - Glypbosate “echnical; Description: white
powder; Batgﬁ No.: LH-264; Purzty. 26.5 percent;

. Coptaminantg: List in CBI appendix.

| I { ; |
Test Animals - Species: Albino rat; Strain: Sprague~
Da Iey; Age 8 wee?§, Weight: Males 284 g, Females 221

G |Source: [Charles River Breeding Laboratory, Portage,

Ui

B. Studz»Vesign: ] i

, i : oo
1. Animal Assignment - Animals were assigned randomly to the
following test groups: { |

‘ , s Sy ‘ b ! .

[ ' Dose in' Main Study Interim Sac. Total Number
Test J Diet 24 Months | 12 Months of Animals
Group "1 {ppm) "~ Male {Female ,Male Female Hale - Female

{ : w ;

Control . { ¢ 50 50 16 1% 60 50 .
Low (LDT) - 2000 50 S5a ‘10 10 60 60 f
Mid (MDT) 8000 5Q 50 10 10 : 60 60 i
High (HDT).{ 20,000.¢ - 50 ¢ 50 16 - ’lf - 80 68 i
2. Digt Pregaréticn -snzet was péepared w&ekly and stored al
room temperature. Samples of treated food were analyzed
forn stabilijy and co centratxcn routxngiy. ‘
Results - With respect to stability, diets sampled at the
‘ Tow and high concencrations after 7 and 14 days of open
container storage at room temperature averaged 94 percent
of day 0. DRiet analyses for concentration showed all
reported values, except one, to be within 20 percent of
nominal levels. Homogeneity analyses of the 2000 and _
20,000 ppm diets showed the coefficient of variation to
‘ be less than 5%. The following results, summarized in the
report, are of dietary concentrations during the study.
‘ | |
AL " Test Groups
T-1 | T=2 T=3
' 1 | | i i :
Target Exposure (ppm) 2000 8000 20,000
Study Mean ncen. {(ppm) 1900 | 7600 19,000
Stapdard Deviiation (ppm) {140 | 440 1030
Study Average¢ (% Target) | 95 | 85 - gs
3. Animals received food (Purina Rodent Chow $5002) and
’ water ad libitum. i
4. Staéistics - The following statistical procedures were \

used to detect statistically significant differences
between treated animals and their respective controls.

-2- 23
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a. Dunnett's Multiple Comparison Test (two~tailed) -
In-liSe body yeights, cqmuIatIve‘body weight changes,
f food nsumption, absolute leukocyte counts,

| reticulocyte cqunts, urine pH, urine specific
" gravity, and clinical chemistry data obtained at
months 6, 12, and 18 using the KDA clinical analyzer.

{ :
b. Fisher's Exact Test {one~tailed) - Incidence of
selecth ocular lesions.

c. Fisher's Exact Test (one-tailed) with Bonferroni
' Inequaifty Procedure (to aaiust Tor faise positives
. resulting from multiple comparisons) - The incidences
{ of nonbeoplastic microscopic lesions were tested at
the p < 0.01 level. The incidences of neoplastic
microscopic les}ons were tested at p < 0.05 and
£ 0.01} levels. { | '

dy Mortality Data r Analyzed by SAS (Statistical

Anaiys s System;, SAS Ingtitute, ary, North Carolina)
. lifetaple procedure which includes detemsination of
- the GeperalizedWilcoxin and Generalized Savage
.| statisfics. - ) R z

data wjs used tp select [lesions for stati%tical

B ¢ o N ’ i
e} Peto Ahalysis -~} Inspection of tZg histopathologic ?
s of Petj, et al. |

'a-

y analysjls by the| prevalence meth
- 1980, ,

5. ;Qqality asgurance Q%sAperforped and\s@gned by krthur
Uelner on September 12, 1990.

MethodSS and Re!mlts: - ‘ 3

1. Observations - Animals were inspected. twice daily for
signs of toxicity and mortality and clinical examinations
were performed once weekly.

Results . 0 ‘ \

during theistndy. The incidences and,| types of .
servations were noted with,similar occurrence and ]
fqoqucncy between control and treated rats of both sexes.

« | , ‘ .
:S:re were no compound-related toxic %t clinical signs

Mortality (Survival) - There was no compound-related
effect on survival. As presented in the report, survival
was camparable between control and treated rats of both
sexes.

I

24
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| Group/
Period 6 Months 12 Months 18 Months Term
| i :
» {Percent Survival | i
{ ' { i ;
MN o8 9 ’ 73 29
M1 ' | 98 96 76 38
M2 1100 \ 9 84 34
M3 i {100 i 96 . 84 34
| { ‘ i i
| FN (100 § 94 - 76 44
F1 100 109 80 44
F2 | . {100 T 9% ;70 34
F3 - 96 ' 96 76 - 36
{ | !
2. Body Weight - They were weighed omce weekly for 13 weeks,
then moptth for; remainder of study.
. f ! |
Resultsi - There (were no statistically significant

| decreases in body weight or body weight gain in males
| during jthe study. In high-dose females, body weight
decreases were statistically significant starting on day
( 51 throughout month 20. The mean body weight of high-
dose females was decreased by 3 percent at day 51, 14
percent at month 20, and 3 percenft of control at menth
| 24. .By month 20, body weight gain was decreased by 23
| percent| in high-dose females in cymparison,to controls.
Therefore, the NOEL for decreased body weight and body
weight gain is the mid-dose of 80800 ppm. Body weights of
the groups of female rats are shown below. ’

( | Females: Mean Body Weight (Grams)

. Study ’
| Week 1 1 13 81 104

0 220.9 296.8 326.0 543.2 - 488.2
! 2000 220.7 220.9 327.% 523.4 535.6
{ 8CGC0 : { 220.8 | 299.4 | 329.3% 540.0 542.6
| 20,000 2 220.83 Q 287.7* 314.0* 470.6%* 471.4
| § B.H. Gain 0 -11.9% -11.4% «22.7% -6.4%
| (High-Dose | 1 j i | ‘

Animals) .

*p < 0.5, **p < 0.01

3. Food Consumption and Compound Intake -~ Consumption was
detemined and mean dally diet corsumption was
calculated. EBfficiency and compound intake were

calculated from the consumption azd body weight gain
data.
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Results

Food Consumption - There were no statistically
sign cant decreases in food consumption in either
treated sex in ccmparison to controls during the study.

Study averages for consumption of test material (mg
glyphosate/kilogram body weight/day), based on the target
concentrations, were approximately 89, 362, and 940 in
males and 113, 457, and 1183 in females for the low-,
mid~, and high~dose groups, respectively.

4. Ophthalmalogical examinations were performed at pretest
and twice prior to terminal sacrifice on all animals by
Dr. Cecil Moore and Dr. Lionel Rubin.

Rosults - Both Dr. Moore and Dr. Rubin found
statistically significant increases in cataracts and lens
abrormalities in high-dose male rats in camparison to
controls at terminal sacrifice. The results are shown
belcw as presented in the report.

MCORE RUBIN
animals 3 Animals Animals " % Animals
Ardmals With Lens with Lens Animzls with Lens with Lens
Group Examined Abnormalities? Abnormalities® Examized Abnormalities® Abnormalities®

¥H 15 0 o] 14 1 7
M1 22 1 S 22 2 9
M2 18 3 ’ 17 17 3 18
M3 20 5% 25 19 - g* 42
N 23 0 0 23 1 4
F1 24 0 0 24 1 4
F2 17- 1 6 17 1 6
F3 19 2 11 19 3 16

2unilateral and bilatsral cataracts (all types) or Y-suture opacities

bynilateral and bilatsral complete, diffuse posterior subcapsular, anterior polar or
sutural cataracts _ )

*p < 0.05 and > 0.01 (Fisher's Exact Test without Bonferoni Inequality, one-tailed)

oo
(o39

EELI_0001374



e eakls)

62007 (25

Historical control data for lens disorders and cataracts
diagnosed by Dr. Moore from Monsamto's EHL historical data
base or control groups pf studies are shown below.

EHL Bgstctical Control, Incidences of Per inent Lens
Abnorma lities (Includes Unllateral and Bilateral Cataracts
{all types, including Sutural) as Determined by Dr. Moore in
{ Ch Rats)
f |
| i Males Females
Exam No. No. 3 No. NO. 3
Study | Date Observed Affected Affected Observed Affected Affected
|
1 | 07/83 ©37 (V] 0 38 0 0
2 i 02/85 22 | 3 14 17 2 12
3 09/85 30 | 10 33 24 6 25 |
4 11/85 17 2 12 25 3 12
5 toaysss 11 1 9 16 1 6
6 09/88 12 2 17 1 29 1 3

The mean prevalence for males is 14.2 percent with a
range of 0 t9 33 percent. Dr. Bubin's evaluation showed
the high-dose males to be beyond the range of EHL
historical controls.

1

Botf] Dr. Mooje and Dri Rubin c%ncluded éhat the i
occyrrence of cataracfs in the; hxgh—dose group may be
com ound—relxted. i ;
i
Histopatholo<ica1 eva&uation b£ an EHL pathologist of
terziinally sqcrificed|{male rat3 showed the following
cataract incidences: control, 2/14; low-dose, 3/19:
mid-dose, 3/17; and high-dosa. 5/17. There were no
statiistically significant differences.

For all animils on study, the EHL incidence of cataracts
was lcontrol, |4/60; low-dose, 6/60; mid-dose, 5/60; and
high-dose, 8/60. Again, there|were no statistically
significant differences. | {

I t
EPL | thologizt Dr. L*rry Ackeénan also examined all

slidre of eyes of all male rats on study. Dr. Ackerman's
results are summarized below.

- | | |

S T
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| . ACKERMAN (EPL)

MHN
M1

|

M2 -

t13

|
g
|

Animals % Animals
Animals With Lens With Lens
Group  Examined Abnormalities® IAbnormalities®
: ; : -
60 3 i 5 |
60 4 ¢ 7
00 4 : 7
60 8 ! 13
S { ;
0 { 0 i 0 ¢
0 " g { 0
60 . 2 i 3
60 2i 3
{

|

—

i o

"’ { . o
aUniiateral'and b;lateral basopiilic degeneration of major
cat tacts.v'l { | |

{ {

There are no significant aiiferences in Dr. Ackerman's

NOEL for' clataracts fand degenerative léns changés is the
mid-aose 1 vel of 8900 ppa. | | .

5. Blood was .ollectea before treatment and at 6 £2, 18, and

£ ndings. { £ i i .

{ { i |
summary based oh the ophthalmic eﬁamxnatloms, the

1/

ekamined. | {

‘Reticulccytes | ]

months for hematbloygy and cl1n1cal£analysxs€from ‘
sex/ grbup animalls. The CHECKED {(X) parameters were

| |
! |
{

: b3 ' |
Hematdcrit (HCT)* { T Total plasma protein|(TP)
Hemoglobin (HGB)* X . Leukocyte differential count
- Leukodyte count (UBC)*® X Mean corpuscular HGB (HCH)
Erythrocyte count (RBC)* X Mean corpuscular HGB conc. (MCHC)
Platellet count R 4

Me?u corpuscular volume (MCV)
. , , ;

. t

t

]

*Recommended by Subdivision F (October 1982) gu10e11nes for
cpronic stiudles. | [

i
H

e it

|

Resultg - There were no compound-relatea
hematological finaings or changes that were
considered toxicologically significant. Most of the
statistically significant changes observed were
usually small in magnitude, and were not consistent
or dose~related.
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i be Clinical Cnemistry

; {
* v x‘ i (X

Blectrolytes: “Other:
Calcium* X Albumin*
¢ X‘ Chloride* , X Blooa creatinine®
Magnesium® ! ‘X "Blood urea nitrogen*
| - X { Phosphorus* X <holesterol™ !
x Potassium®* X Globulins :
{ Sod1um® { i X Glucose*
nzymes: 1 ! X Total b111ru01n*
X { Alkaline phosphatase X Direct;bilirubin '
Cholinesterase ] X Total protein
Creatinine phosphokinase* | Triylyceriaes

Lactic acid dehydrogenase: {

Serum aJanine aminotransferase (also SGPT)*

1 Serum aspartate aminotransferase (also SGOT)*
i ' © |

e

! T
{ -«

= s [
1 i *Reconaended by Subdivision F (Octopber 1982)
t ‘ guidelines for chronic studies.

Results - There were no compound-~related clinical
chemistry findings or changes that were consxde:ed e
toxicologically significant. Most of the statISw i
tically significant changes were small and were hot 7
congistent or dose-related. At 24 months, there; was’ ]
a statistically significant increase in alkalzne; A
phosphatase in high-dose females (187% of contro :
values) in comparison to controls. This is aue to
animal number F3053 which had a value of 490 1U/L.
wneg this animal is not counted, the high-dose group
o longer statistically significant. Evaluation
( of the histopathological results of F3053 stowed the
| following tumors: pheochromocytoma, adenocarcinoma
(metastatic to the lung) of mammary gland, as well as
| a mammary gland adenoma, adenofibroma, and fioroma. 1
Cther nonneoplastic lesions were alsu present in the
livzr, heart, and kidneys. | |

e bt e st et e

X . X

X Appearance® | i X Glucose®
Volume { X Ketones*
Specific gravity®* X Bilirubin*

! { i [

; { 1
*Recommendea by Subdivision F (October 1982) guidelines

R ' for chronic studies.

{ l (. l | |
| -

! -8= » -

. '/\'
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X pH, X Bblood*
X Sedlment (mﬂroscopic)* Nitrate |
X Protein® i X UrobilinogeA

! { { }

! * i i |

*Recomﬁended by Fubd1v151on F (October 1982) guidelines
for chronic stup1es. ! !

e

) { Results - A statfstlcallyss1gn1f1cant increase in urine

, specmflc gravity; (1.043 in ccntrols vs. 1.061* (p < 0.05)
; in high-dose) and decrease in urine pH (6.9 in controls
- vS. 6.0 at high-dose) was observed, in high-dose males at
f 6 months. Additionally, high-dose males showed
’ statistically significantly decreased urlna;y pH at the
18- and 24-month sampling periods. The authors stated
that this may have been related to, the renal excretion of
quphos?te which is a weak acid. However, since female
rats did not display this finding, this explanation is
not totally valid.

| 18{ Months | | pa ! ‘

S S

. Control ; 6.
= High-Dose < 5

24! Months

o ek s i ot

|
Conptrol J
High~Dose |

wn

.

-~
»

{
| |
| ‘
*pl< 005 | |
**p < 0001 H |

i

| i |
H | i 3
, i The NOEL for uripalysis is 8000 ppm. | ‘ .
|
{

, !
Sacrifice and'Pathologz - All animals that died and that
were sacrificed on schedule were subject to gross
pathological examination and the CEECKED (X) tissues were

collected for histological examination. The (XX) organs
in addition were weighed. |

| i

X - i X

~ Digestive System ~{Cardiovasc./Hemat. ~ Neurologic
Tondue X Aorta?* XX Brain* -

X Salivary glands' X Heart?* X Periph. nerve*

X Esophagus* | X Bone marrow*® . X Spinal cord (3

X -Stomach®* X Lymph nodes* levels)*

*Recommended by Subdivision F (October 1982) guidelines for
chronic studies.

-9-
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Duodenum*

-Jejjunum* i

Ileum®

Cecum®*

Colon*

Rectum?®

Liver*

ua&lbladden*

Papcreas®* |
Respiratory

Trachea* |
uscle* ;

Lung*

Nasal turbinates

t

o T T §><N><N><M

*Reco nded Subdiv
chronic studz s.

| Resul

| ' males.

i - Low
{ Mid
High

xx%§§§§§

EQSG i

1 Control

X Spleen*

X Thymus*

Urogenital
Kidneys*
Urinary bladder*
Testes?*
Epididymides
Prostate
Seminal vesicle
Ovaries
Uterus?®

—

{sion F (Gctober 1%82) guid%llnes for

!
{

Relative

1 Weight Liver (%)

2.4082
2.5166
| 2.5269
2.7122*

1

|

’p.< 0.05

|

Théminal'sactifice - High dose males had-
stically signifiicantly increased abscvlute liver
weight and liver weight relative to brain velght in

co?parison o controls. S

4 |
; 1 o

002007 C\/)

e

X . Pituitary*

X i Eyes (opt1c n. )*

Glandular
X Adrenals*
Lacrimal gland
£ [Mammary gland®*
X i Parathyroids?*
X |Thyroids*
Other
Bone*
Skeletati

skin

All gross
lesions all
masses

X (Harderian gland

|

i

KX KX

14 Months -+ Relative co body weight, liver weight was
statistically significantly increased in high-dose :

| i
s Percent
[ controls

. 104
105
113

%

|
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j ] { . | Percent Liver Weight
. Absolute Liver Weight (g) Relative to Brain Weight

i

!

i }
[}

"Dose’ ; $ Control Dose - $ Control
Control 16.5051 , Control  707.2950
Low 17.9773 109 Low 783.4629 111
Mid - 17.8834 107 Mid 753 2652 106
% High 18.6139* 113 High 805 0906* 114
; o | ; .
; t f
x | i ]
: { i ;
The NOEL| for organ wexghts is 8000 ppm. f

b. Gross Pathology - There were no combound-related
j igross negropsy findings at the interim sacrifice,
- terminal sacrifice, or in animals dying on study.

c. [Microscopic Patho - (Age-adjustpd, statistical

ana yses« y statigticians of SACB are attached.)

1) Nonneo lastic - Mid-level females had a
statlistically significant increased incidence of
inflimmation Of the gastric squamous mucosa. The

‘ 2‘- findings for both sexes, as ptesented in the
: report, is shown below. !

| Number of Lesionsguumber Bxamxned
ncidence ($) ,

Dose :
i Organ/Lesion" - Sex “(ppm): O - - 2000 - 8000 = 20000
‘ |
Stomach '
Inflammation .
| Squam. Mucosa M. | 2/58 3/58 5/59 7/59
‘ (3) (S) (8) (12)
F 0/59 3/6G 9/60% 6/59
! ‘ E (9) ' (5) (15) ) (10)

.....................................

P < 0.01; EiLhct Exact Test with Bonferroni Inequality.
i .

There was no increase in severity of the grade of
the lesion with dose in either sex.

Bistorical control data from EHL are provided
below.

-11-
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Stomach Inflammation, Female ‘1 02/85 23 60 2 3.3
Squamoug mucosa ! 2 10/85 24 70 3 4.3
1 , @ 06/88t 24 60 0 0.0
{ - i 4 09/88' 24 59 1 1.7
i i 5 01/89 24 60 8 13.3
< 6 03/89 24 58 5 8.6
‘ ! Since the lgsion is not dose-related, was not
i increased én severity with dose, is within the
z range of historical controls,;at the high-dose,
and occurred in only two (one mid-dose female
(F2014) and one high-~dose male (%3002))
terminally sacrificed animals (Note: this means
that the 1e§ion occurred a total of 33 incidences
in rats which did not reach terminal sacrifice),
the lesion @s not considered compound-related.
¢ « 2) Neoplastic
1.}?ancréas -~ Low-dose males had a statistically
'significant incidence of pancreatic islet cell
- ladenomas. The incidences of both sexes are
shown below.
i i “tIncidenée ($)
i Dose .
Organ/Lesion “Sex (ppm): 0 20000 ;°8000 20,000
: — |
PANCREAS (hslet Cell) ! !
Hyperplasia M2 | 2/58 | 0/57 4/60 2/59
. (3) (0) (7) (3)
NS ‘ |
t ! ‘ |
Fa 4/60  1/60 1/60 0/59
| | G I E TR TE I ()
Adenoma M3 1/58 | 8/57* 5/60  7/59
. (2) . (14) (8) (12)
% ‘ NS , i ,
| !
E P2 5/60 1/60 4/60 0/59
| | (8)  (2) (7) (0)
| ‘ NS |
| |
Carcinoma o 1/58 =0/s7 0/60  0/59
‘ \ (2) | (0) (0) {0)
NS | -t
| 1 t
! | !
x — , ‘
2\11 deaths considered .
*p < 0.05; Fisher .Exact Test with Bonferroni Inequality
NS = Not significant; Peto Test (p < 0.05)
NA = Peto Test not performed
| =12-
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Incigence (%},

| ,
i ) os3e |
4 ngan/Lesion ; Sex 4ppm): ‘0 200& 8000‘ 20,000
t ; } ,
. ‘ pa | 0/60 0/60  0/60  0/59
'§ | ‘ , (0) (0) (0} (0)
. ¥ NA i : t
i Adenoﬁa, Carciﬁqna
Combined ma 2/58 8/57 5/60 7/59
(3) (14) (8) (12)
NS
, F2 5/60 1/60 4/60 0/59
(8) (2) . (7D (0)
NS

|

?All deaths considered
{ *P £ 0.05; Fisher Exact Test with Bonferroni Inequality
NS = Not significant; Peto Test (p < 0.05)

NA Peto Test no% performed
| ,
. Historical control data from Momsanto's EHL
| { : are shown below. _ {
; e : ‘
EHL 87122 - Historical Control Informatiom for ‘
Hiﬁtopathological Findings (All Deaths)
Terminal Months
Necropsy of No. No. 3 .
Organ Lesion Sex Study Date | Study | Observed Affected . Affected
‘ . H .
Pancreas Islet Cell Male 0‘7/8.‘@ 24 . 68 2 2.9
Adenoma 02/83 23 59 5 8.5
3 10/85 24 69 4 5.8
i P 4 . 06/85 24 57 ‘ 1 1.8
: i : ﬁ 09788 24 60 ‘ S 8.3
01/8 24 60 3 5.0
03/89 24 59 } 3 S.1
‘ It can be seen from the study results that the
incidences of the pancreatic islet cell

adenomas at the low- and high-dose group
, exceed the historical control range of 1.8 to
‘ \ 8.5 percent. owever, there is no dose-
‘ : ‘ response relationship in the occurrence of
= these ‘tumors in males, no progression to
carcinama, and- the incidence of hyperplasia is
not dose-related.

| . i

-13- | 34
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In a 1981 Lifetime (26 Months)) Feeding Study ;
in Rats with Glyphosate (Bio/dynamics Project !

: , No. 77-2062), the incidences of islet cell
| { i pancreatic tumors were as follows: ' ;
‘ Dosé (mg/kg/day)  Sex 0 3 . 10 30 i
T H l ’ :
‘ Hyp?rplasia; M 3/58 L2749 1/50 0/50 ‘
: ‘ (6) (4) (2) (0)
i | ,
; F 2/50 1/50 0/50 0/50
| ‘ ‘ L8 @ () (o)
Adenoma t eg | 0/50 | 5/49° | 2/50 | 2/50
' i | (0) (100 | (4 | (4
i 1}‘ 1 a/s0 1/s0 ' 1/50  o/50
‘ (4) (2) (2) {0)
Carcinoma A zO/SO : 0/50 g O/SO , 1/50 '
Loy @, (0 (2)
“Yosso 0 1/s0 1/50 1/50
' ‘ , (0) . (2) . (2) (2)
Adenama/Carcinama ‘ : ' :
Combined u ,0/50 . 5/50 | 2/50  3/s0
J e L (10) | (&) (6)
R 2750 ! 2750 ! 2750 1750
(4) (4) (4) (2
These findilﬁng were not considered compound- |
related effects in this study; the cambined
incidence of pancreatic islet cell ademoma and
i carcinama in males was 0, 10, 4, and 6§ in the
, control, low-, mid-, and high-dose groups, ‘
t A { respectively. In females, the¢ combined inci-
: dence was 4, 4, 4, and 2 in control, low-,
mid-, and high~-dose groups, respectively.
Shown below are the 1981 and 1990 studies
| ‘ canbined. \ ‘
s Pancreatic {slet Cell Tumors
" ‘ ) | 3 Incidence ; !
i ‘ g Males }
Dose (mg/kq/éay) 0 3 10 30 90 360 ' 940
) ’ ,0
o sxmined“ f!é 49 | so 50 57 60 | 59
Hyperplasia ‘ 2 o1 0 0 7 3
! e h (0 @ @ (@ a2 (s
Adenoma 1 s 2 2 8 s 7
3 - {1) (10) (4)  (4) (14)  (8) (12) I
-l14~ ’ ‘
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Males

! Ddse (mg/kg/day) '0 3 10 30 90 360 940

‘ 1 0 0 1 o 0 0
(L) (0) (0) (2) (0} (2) (0)

)

!
| AAenoma/Caicinoma ‘ 2 5 2 3 ig g 7
Combined |

3 ‘ (2) (10) (4) (6) (14) (8) (12)
| I
? ! i The incidence of pancreatic islet cell tumor%
! for the two studies does not show a dose-
| o related increase in adenoma/carcinoma ccmbinéd

Q ‘ and is within the range of open literature [

control data for male Sprague-Dawley rats (0
‘ { | to 17%). | :
!

Carcinoma
3

Open literature information (data attached)

' provided by Monsanto from other laboratories

i ghows a prevalence:up to 17.0 percent in

. untreated|Sprague-Dawley rats.

i 4 } . .

Due to the high incidence of islet cell

pancreatic adenamas in eachimale treated

' group, in comparison to concurrent controls,

| ' TB-1 recommends that the HED Peser Review
Committee review the oncogenic potential of

glyphosate with respect to this tumor type.

2. Thyroid - C-cell adenomas were slightly
: increased |in male and female mid- and high-
i ? ose groups as shovn below. |
| : _ t
‘ ﬂhyroid C~Cell Lesions
| |

. ) , Monsanto'
| P { * ! ’ | | EHL

. : Historical

Incidence (%) i Comtrol

Sex/Lesion O ppm | ppm | 6000 ppm 20,000 ppm __ « Range 3%

S e B

T, ! . .
Hyéerplasiuw 5/60 1/58 6/58 5/60 j :
(8.3) (1.7) (10.3)  (8.3) 4.3 - 20
I | !

Adenoma ; 2/60 4/58 8/58 7/60 :

.Carcinoma 0/60 2/58 0/58 1/60

Males

]G
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Monsanto's

{ i | EHL
Histecrical
| { 1 + Incidence (%) : i Control
Sex/Lesion 0 ppm 2000 pon 8000 ppn 20,000 ppm Range 3%
{ Females !
—_— i
: Hyperplasid 10760  s/6dl 9/60 5760 * i
‘ Sy uel) (8.3) (15) (8.3) 4.3 - 16.9
Adenoma . 2/60 2/60 6/60 6/60 '
CaFcinoma ! 0/60 0/60 . 1/60 0/60 '
{0) (0} (1.7} (0) 0 - 2.9

| ! glnce the;e was no dose~-response in adenomas

c in either sex, no proygression to carcinoma in
a dose-related manner, no significant dose-

' related increase in severity of grade or

' | incidence in hyperplasia, and in light of

‘ ‘ 1stor1cal controls adencomas, the C-cell
adenomas in males and females are not
Fcnsxdered compound relateu.

ales ~ There was % slight dose-related
ncrease in hepatocellular adenonas in males
ut the incidance ;as wzthlp the range of
istorica cont;~1§ from Monsanto s EHL. !

H patocell%lar Neop#asms in #ales

‘- . Monsanto'é
: EHL !
Historical
Incidence (%)2 Control

Lesion 0 ppm 2000 ppm 8000 ppm 20,000 ppm Range
Adenoma  2/60  2/60 3/60 7/60 !
j
Carcinoma 3/60 2/60 1/60 2/60 !
{5) {3.3) {1.7) {3.3) 0 - 6.?

H ‘16"
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Nonneoplastic liver lesions are shown below.

Hepatocellular Lesions in Males d08897
Monsanto's
EHL
] Historical
Incidence (%) Control
Lesion _0 ppm 2000 ppm 8000 ppm 20000 ppm Range
Hyperplasia 0/60 0/60 1/60 1/60 Not
| (1.7) (1.7) Available?
Focus of 23/60 20/60 29/60 27/60 13.3 - 45.6
Cell (38) (33) (48) (45)
Alteration .
Centrilo- 4/60 5/60 3/60 4/60 Not
bular (6.7) (8.3) (5.0) (6.7) Avajlable
Necrosis

Aould not be determined because hyperplasia and hypertrophy were
'ccmbine? for some studies‘in historical control data base.

- 4 As can seen from the hepatocellular tumor
f - data, tE§ historical controls, and the non-
neoplastic liver lesions data, there is no
" ! . progression from adenama to carcinama and the
- | nonneoplastic legions (gz$erplasia. centri-
lobularinecrosis} and £ s of cell
’ ' ‘ alteration) do nbét show aicomriound-related
effect. Therefore, the slightly increased
occurrence of hepatocellular adenamas in males
is not considered campound-related.

Attachment
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