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MEMORANDUM OFFICE OF

PESTICIDES AND TOXIC SU"H‘ANC‘E!‘
SUBJECT: Abbreviated Peer Review Meeting on Guthion

John A. Quest, Team Leader
Scientific Mission Support Staff
Toxicology Branch/HED (TS-769C)

TO: Larry Schnaubelt, Product Manager
Insecticide/Rodencide Branch
- Registration Division (TS-767C)

The Toxicolegy Branch Peer Review Committee met on May
28, 1986 to review the toxicology data base on Guthion
(Azinphosmethyl).

l. Committee members in attendance were:

Their signature indicates concurrence with the preliminar
finding and conclusions concerning Guthicn.

’ V.,
Anne Bartcn . aseﬁoAR;

- “”"’? >
William Buornam yéﬁ~;7 A T

Reto Engler /{2&14;*’154!‘€>>2 ‘
Theodore Farber &;Z;zﬁ%¢ i)ﬁ/{é%i@ééﬁwf

. R
o Bernice Fisher oy i YR
— . {’ o —— 7 S h
Bertram Litt 1/5;4:‘-4/62%’-
. / e .
John Quest 7 . fituﬂ

. . }
Esther Rinde Athu Ruondt

Dave Ritter (Reviewer)

Bruce Jaeger (Section Head) jzz%f/jﬂéﬂz/,%/i—

2. Background: v

<o

- Guthicn is an organcphosphate insecticide that has
I established tolesrances for a substantial number of crops and
for meat, milk, and meat by-products. The data base fcr
Guthion is insufficient for the purpose '¢cf performing & full
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weight-of-the-evidence (WOE) evaluation, but the available
information has previously raised some concern about the
oncogenicity »f the chemizal. The Peer Review Committee
performed a preliminary evaluation of the limited information
that was available, reached a preliminary consensus opinicn
regarding an onccgenicity classification for Guthiorn accoriing
to. EPA proposed guidelines (CFR, XYovember 23, 1984), and
identified toxicolrgy data gaps that need to be filled in
order to perform a definitive WOE evaluation in the Ffuture.

3. . .Oncogenicity Studies-

Three oncogenicity studies were performed on G:zhion.
.-These inciuded (1) a rat study and (2) a mouse stu<v,
both of which were performed by Gulf South Research Instit:te
ESRI as part of the NCI Bioassay Program; and {(3) a second
mouse study performed by Mobay Chemical Corporation.

In the GSRI rat study, groups of 50 male z2nd 50 Zemale
Osborne Mendel rats received dietary doses cf 78 or 133 prm
{males) and 62.5 or 125 ppm {(females) for B0 weeks, znd wers
then observed for an additional 34-35 weeks. CToncurrasnt
control groups consisted of 10 rats/sex. Additional "pool=4"
zontrols of 95 rats/sex were also included. Cuthicrn produz=ad:
{(a) significantly elevate! incidences of follicular zell
thyroid gland tumors in low and high dose meale rats when
compared with poolel controis (pooled controls, 7/83 or 8..%;
matched controls, 1/9 or 11.1%; low dose, 10/44 or 22.7%;
high dose, 12/43 or 27.9%); and (b) a significantly slevat=d
incidence of islet cell adenomas or carcincmas of the pancreas
in the high dose mzle rats when compared with poolei contr=1s
(pooled controls, 2/88 or 2.2%; matched controls, C-3 or C3;
low dose, 1/47 or 2.1%:; high dose »/44 or 13.6%). Zowever,
since the spontaneous incidences of these lesions vzried In
Osborne-Mendel male rats at GSRI (i.e. range of 0% =5 &3% Zor
thyroid tumors and range of 0% to 22% for islet cell tumors),
the NCI report on Guthicn (Azinphosmethyl) concludeZ that =he
"neoplasms of the thyroid and pancreatic isiets suzzest bucz
do not provide sufficient evidence for the c:rcinogenicity of
Azinphosmethyl in male Osborne-~Mendel rats.”™ The Ccamittes:
made the £ollowing additional observations regardiang the
study: (1) the use of pooled control animals was grobably .
inadequatz for comparative purposes because of varizcions iIn
the expsrimental conditions under which animals wers studizd
before they were selected for inclusion in the pool=Z& control
group; (2) an insufficient number of <oncurrent (i. macched)
contrcl animals were tested in this study; a2nd (3) orn »>il
vehicle was used in this f=eding study, and this ve le is know=

0 producs pancreatic islet cell tumors in. rats.
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In the GSRI mouse study, groups of 50 riale and 50 female
B6C3F] mice received dietary doses of 31.3 or 62.5 ppm (males)
: and 62.5 or 125 ppm (females) for 80 weeks, and were then
- observed for an additional 13 weeks. Concurrent control
groups consisted of 10 rats/sex. Additional "pooled" con=rols
of 120-130/sex were also included. Guthion w:s negative Zor
oncogenicity in this study.

4

In the Mobay mouse study, group of 50 male and 50 fenzle
CD-1 mice received dietary doses of 0, 5, 20 or 40 ppm (80
ppm for the first week) for 2 years. A preliminary review
indicated that Guthion was negative for oncogenicity in tiais
study.

4., Ancilliary Data for WOE Determination:

The mutagenicity of Guthion was evaluated only in an
unscheduled DNA synthesis test using primary rat hepatocy-es,
and negative results were obtained. Nc metabolism data
allowing for SAR determinations were available.

o
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2 _ Other information in addition to oncogenicity data was

5. Additiconal Toxicity Data:

&l ;0 discussed. A 105 week toxicity study in male and female
Cocker Spaniel dogs (0, 5, 39.7 and 135.7 ppm; doses are zime-
weighted average doses) resulted in findings of RBC ChE
inhibition (mid and high doses), muscle tremors plus head Zrc
and stagzering (high dose), and reduced food consumption znd
body weight after 85 weeks (high dose). The NOEL was 5 prm. _
A mouse three-generation reproduction study was also performed
(dietary doses 0f 0, 5. 10 or 25 ppm) and no adverse effects
were observed. No other toxicolcgical information was avzilable
for review by the Committee.

G

6. Conclusion:

On the basis of the limited data base available for Guthion,
the Peer Review Committee concluded that the chemical be
classifisd tentatively as a Catecory D carcinogen (inadeguats
animal evidence of carcinogenicity). The category D classifi-
cation was assigned on a interim basis because only cuggestive
(but not definitive) evidence of oncogenicity was seen in a
rat chronic bicassay where questionable and/or inadequate
control groups were used, and because two additional mouss . =
chronic biocassay were negative for an oncogenic effect. In
addtion, insufficient additional supporting toxicological
data was available to assist in the determination on oncozenic
potential. i




7. Additional Data Required for a Definitive WOE ®Determination: .

The Committee recommended that additional data must be
submitted by the registrant to permit a full weight~of-the-
evidence. (WOE) evaluation of Guthion and a final oncogenicity
classification according to EPA proposed guidelines.

The primary data needed to further define the oncogenic
potantial of Guthion is a repeat 2 year oncogenicity study in
rats. This rat oncogenicity study should be performed according
to Subpart F guidelines in a strain of animals for w~hich
there is an adequate historical control data base. A vehicle
other than corn o0il should be employed.

Ancillisry data needed for inclusion in the WOEZ determination
ars additional mutagenicity studies which include gene mutation
tests and chromosome abberation tests, and metabolism studies.
Teratology tests in two species, and neurotoxicity studies,
ars also reguired to complete the data base on Guthion.

%11 6/2/86 sb
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MEMORANDUM

SUBJECT: Abbreviated Peer-Review
of Guthion. and Dinoseb

FROM: Reto Engler, Chief 44//
Mission Support Staff ) 4;72_—) ,
Toxicology Branch, HED TS—~769) y

TO: Addressees

The data base for botY Guthion and Dinoseb is insufficient
to perform a concluvsive weight-of-the-evidence. However, the
information at hand indicates, or has indicated in the past
sore concern on the chemical's oncogenicity.

Therefore an abbreviated peer-review is indicated basgeqd
on the present knowledge. This review should provide a pre-
liminary consensus evaluation and a listing of additional
information which is deemed necessary to perform a definitive
weight--of-the~-evidence evaluation.

Attached for your review are two packages on the abcocve

chemicals, The Review Group is scheduled to meet in Dr. Farber's
office on May 28, 1986 at 2:07 p.m. .

Attachments

Addressees:

Theodore Farber
William Burnam
Jack Quest

B. Litt/Fisher
Anne Barton
Jim Rowe

Winnie Teeters
David Ritter
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AZINPHOS METHYL MINI-PEER REVIEW

ZZINPHOSMETHYL (Guthion), the generic name for 0,0-dimethyl-S-[(b-oxo-
1,2,3-benzotriazin-3-{44)~r2)methyl)phosphorodithinate, is a widely used
organophosphate insecticide with established tolerances of up to 10.3

ppm in & substantial numter of crops and in meat, milk and meat
byproducts. The chemical is an intense cholinesterase inhibitor in
mamrrals and is a Category I toxicant by the oral and dermal routes of
exposure with LDg5gs of 4.6 ng/kg 2nd k.4 mg/kg for males and females,
respectively, for acute oral toxicity and 200/250 mg/kg and 155 mg/kg for
males and females, respectively, for acute dermal toxicity.

CHRONIC/ONCOGENICITY STUDIES

Osbcrne-Mendel rats and B6C2F1 mice Azinphos-methyl was azssayed for
oncogenicity at the Galf 35:%h Research Institute (GSRI) uander =0 *ract
to the YNCI,

Rabk s

Sroups of 50 male and 50 fe=zle rats were offered diets containing
Suthion at 73 or 155 ppm {time weighted average) “sr males and 52.5

or 125 ppm for fenales. CZonzcurrent control groups conszisted of ten
rats per sex. The animals w=2re fed for 80 weeks, and then observed far
an additlonal 3% cr 35 wveeks. Add*tional "nooled” controls of 325
animals per sex were inclui=i. igns 9f organophossph:

incliaded hyperactivity, tre-ors and dyspnea. Docsges

rats were reduced at 20 weeks because of Guthiosn-re

Tumors were reported for the adrenal glands, follicular calls of the
thyroid i21 dosed males and f2males and in the anterior pituitar; and

the parathyrolds of dosed males; the latter was siabtistically significant
when compared to the incidence of this lesion in the pooled ~on<trols

but not when compared to thzt of the concurrent coatrols. These effects
were not considered tc be ccmpound-related.

oL
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Adenomas and adeno-carcinomas were reported for the pancreatic islet
cells ia nambers .that suggested, but did not clearly establish, that
Guthion is an oncogen in male rats. Time-adlusted analyses {(elininating
rats dying before week 52) were calculated for adenomas and adenocarcin-
omas as follows:

Pooled Controls 2/88 (males) 2 7o
Concurrent CTontrols 0/9 " o e
Low dose 1/47 " 2 -
High dose G754 " 14 1 ,

NCI reported that the Ccchiran-Armitage trent test was positive 1sing
either the pooled (p = 0.008) or tae matched (p = 9.015) controls.
Fischer's Exact test was significant (p = 0.015) between matchedi con-rols
and the high dose male rats.

HCTI then tends tc discount these findings br stating that since the
historical control data Zor male Osborne-Mendel rats at G3RI faor the
lesions rang2s fron @ % t¢ 22 % with a mean of 2 % s 1t is doudbt”
that the increase in pancreatic tumors is Guthion-related.

za
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Innreases in other tumor in male rats were noted as follows:

Adrenal carciroma or zorhtical adenoma:

Pooled Con%rols 3/95 (males)
Concurrent Zontrols 1/9 "
Low dose /45 "
figh dose 10/46

Thyroid - all ©ollicular cell tumors:

Pooled Controls 3/95 (males)
Concurrent Controis 1/9 "
Low dose L/ks "
High dose 10/46 v
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The attached discussion by NCI presents their opinion about these
tumors and concludes by stating that "... statistical tests suggest
“hat the increase of thyroid and pancreatic islet-cell tumors in male
rats are associated with administration of Azinphos-nethyl”.

Subsequently, NCI states that these increases, when evaluated in terns

of hissorical controls tend to "... suggest but do not provide sufficient
evidence for carcinogenicity of Azlaphos-methyl Iin male Osborne-~Mendel
rats. ’

Mice

1. Sroups of 50 male mice were offered diets containing 31.3 or 62.5
pvm Gathion in the diet for wvighty weeks, followed by a recuperation
period of 13 weeks. A similar grouap of 50 female mice were offered
diets containing 62.5 or 125 pp=m under 2 similar regimen. A concurrent
contro. group consisted of ten mice of each sex. A "pooled" control
group consisted of 130 males and 120 females. There was no insreased
incidernce of tumors that could be attributed to expos-ires to G:irvhion.

2. A recent oncogenicity 4ssay in D1 mice was perforned by

Yobay [1985). Guthion was fed to mice at 8, 5, 20 or 40 ppm { 80 ppm
for fi st weex) for two years. A preliminary review Indicates that
there was no statistically significant increase in tu=mocr incidence that
coxli 2 attributed to Guthion ingestion. 3ignificant ChE inhidbition

4as sa2en at 20 and 40 ppm ©-r plasma, red cell a=i brain; thus there
was a clearly demonsbtrated ~aximam tolerated dose. Survival rates were
similar for a1l groups; there was no Guthion-related =22fects ¢= any
parame:er except that on ChI innitition.

Chronic Dog Feeding Study

Fcuar groups of 4 pedigree Cocker Spaniel dogs p2» sex were offered
iiets containing %athion as Sollows: O ppm {econtrol) 223 3 ppm {low
dose) for 105 weekxs {TWA = S pr=a); 20 ppm for 36 weeks Shen 52 opnm
for 69 weeks (mid-dose; TWA = 337.7 ppn); and 50 ppm fsr 35 weexs,

100 pp= for 21 weeks, 150 prm for 27 weeks and 300 ppr= Tor the final

21 weexs (high-dose; TWA = 135.7 zpm). Animals were sublected %

standard toxicological evaluation under satisfactory ZLP eonditions.
componnl ingestion. Clinizal signs included fine muscle tremors of

the hiznd limbs, drooping o7 the head and staggering. These sigrns appeared
in the =high-dose animals only. Body weight anl fcod 2onsunption were
similar for the control 2nd low and middle dose anima’ls but these

LY
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measurenents were reduced in the aigh-~dose animals after the Adzsage

was increased to 300 pom at weekx 25, RBC ChE inhibition was no*ed in
the mid- and 4igh-dose aninals. No other adverse 2f72:%"35 were reported
®or any clinical or histopathological parameters [4RID 200R3627).

No tumors were reported in °ﬁj animal. The No Observaedi Effect Level

in this study is 5 ppm {(TWA'.
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NEURQTOXICITY

There are no valid neurotoxiclity studies availatle for Guithion,
neither are there valid antidote studies.

REPRODUCTION/TERATOLCGY

A mouse nulti-generation reproduction study revealed that anicals
offered diets con%aining 0, 5, 10 or 25 ppm Guthion showed no adverse
affects over three generations on reproductive indices (50 ppm proved
to be too toxic to continne, inducing 62.5% mortality). This study
was found to be deficient in reported deta and was classified as
supplemental.

MUTAGSENICITY

Unscheduled DXA Synthesis

Guthiocn 21d not produce a significant degree of nuclear labelinz in
prizmary rat hepatocytes when tested at levels of 0.25 to 50.3 ug/mi.
2-A~7, the positive control induced unscheduled DNA synthesis at =z
level of 0,25 ag/~l. This study partially sa%isfies the requiremznz o
84.2, Gene mitation =<%ia1dies and Chromosomal aberra*iosn studies remzin
outsxtanding. )

SJENI2AL METABCLISM

a nc valid metzbolism studies; Ltherefcre a data ga
ejuirenment 735-1).

'
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WEIGET OF EVIZENCI REVIEW

1) 2ased on =<he fact %hat the rat study citel ahove provides z:vrzas.ive
but not definisira evilance of oncogeniciiy =za3i 2) »osh the NO7 noz:2
and Zhe new Mchay nouse study were negative for oncogenic effect, . ,
a gcomplete Peer Raview and Weight-of-Evidence review of Guthion is o - 7
2% prasent possible. We therefore recommend that the presticide »e
placed tentatively in category "D" until all necessary data, sach =as
anotxer oncofchronic rat. study, additional mntazeni~ity assays and
metahoslism studies are submitted and evaluated.
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‘Eu:hion for Use on Carrots -
Section 13 Reguest and IR-4 Petition

Bertram 0. Litt, Statistician
Toxicolocy Sranch/hED (TS~769)

pPouglas . Campe, Direcctor
Registration Division (7S-767)

¥i111aa L. Burnam, Acting Chief
Tox{icology Branch/uED (T5-769) i

peter E. !icGrath, Cirector
tiazard Evaluatica 0Division (TS-763)

An incremental 1<k assesssent i3 suncarized below for guthion on
carrots relatins ta the Section 18 recusst froo Maryland and the IR-$
Tolerance Petiticn (6EL1763). A sore catailed, docucented, resort of
this risk atcessment wilil ba available shortly. The subject risg
assesseent 15 based on the two year incidenna of benign and/or
uvalignant pancreatic islets cell tumors in the male Ostorne-rendel’
rats reportad in L1l "Bioassay of Azinprcs rathyl for Possidble
Carcinosenicity, HCI-CGR-TR-69". Althoush the study may be
criticized pecduse of the 311 size of the matchea control grouns - i
{10 per sex per species) and the chance of dosace after the first 20
dosaze weers, the finding of excess (P=.C15 cexparison of high dose
to poocled ccntrels) numhers of pancreatic {slets cell tunors and a
dose-rclated resconse (P=.CC2 relative 2o pooled contrals and £+.033
relative to the scatched controls) is present. This finding cannet te
discounted by toxicity reperted earlier =urtng the study.

-
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To estimate risks to the U.S. population groups who may consume
carrots treated with suthion, the assudptions and procedures
recormended by the Cancer Assessment Group have been followed iIn
performing low-dose extrapolation of the animal data and further
extrapolation t3 humans. Extrapclation to low-dose risks of tumors
in the experimental rag strain by several procedures deronstrates
that the estirates of Yirtually Safe Dose levels of guthica may vary
uy as much as 7 orders of cagnitude cepending upcn the mathematical
fodel. The expression "Yirtually Safe Dose" was used by iantel and
Bryan in JKCI Vol. 27, Xo. 2, August 1906l as the qualitative
Judgesent of the Ievel of risk that society would be willing to
tolerate. Their exanple was the 1/i00,C00,CC0 level of risk at the
statistical assurancs level of 99%. They showed methods for
computing paxicwm p value 997 assurance levels, or the upper 99%
confidegge buung3 for the risk associated with dose levels ranging
from 107 22 1C In this risk 2ssesscent the sace

relationship ‘s expressed by zhe lowest dase, estimated by the lower
99% confidence -cund, asscciatzd with the sracific risks of turors.
‘For exa=ple, when the expetted nuuber of tumars, or risk t people,
1s 1x10™", the Tollewing estirates of the Virtually Safe Dcse of
guthinn are fourd:

Mantel-Bryan Procedure 1.5 x 10~1
Multi-Stage Madel - 4.9 x 102
One-Hit Kodel 2.4 x 1078 ppo

Hhen the expected risk 1s 1 x 10‘3 the estimates of Yirtually
Safe Dose levels for cuthion are:

Hantel-3ryan Procedure 1.9 x 103 ppu
Hult{-Stage Model 4.9 x 10-6
One-Hi % Model ‘ 2.4 x 10-107, ppu

Qf the two paranetric mcdels (one-hit and multi-stage) the
pulti-stage model provicdes a petter fit to the observed study data.
Furthermore, there is no reascn to assume that the non-parazetric
Mantel-Eryan prccedyre provices better estimates {n the unocbserved
low-dose .Ge than do parametric models. For these resascns, the
nulti-stage rocel is used for cur extrapolation of cancer risks
asscciated with the use of gutnion on cairrcts.

A. To estimate the risc cof cancer In rats at low-doses of guthion
the averace dafly exccsure of 104 ppom guthion was calcuiated frcnm
the lifetize adjuszadg dafly dese:

(20 wks. « 250 pp) + (80 wks. x 125 ppm) ¢ 120 wks. = 104 ppa

()
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8. Food factors and tolerance levels were used to estimate canrer
risk in humans. As the KECI reports the Azinphos rmethyl (Guthion)
study dosage in terms of the ppm mixed into the diet without
specification of the units consumed, no further interspecies
eorrection factors were considered apprapriate {see “dante]l and
Schneicerman fcotnote to page 1380; Cancer Research; Yol. 35;
1975). To estimate the maximwm average cafly oxposure of quthfon
frem carrots, »e multinly the food factar of 0,43 percent for
carrots (see Revisad Tables in R.0. Schmitt memwo, 1077) by the
proposed tolerance level of 0.5 mg per k3 {or ppm), i.e.

.0048 x 0.5 mg/kg = .0024 ppm guthion per aay.

Secondly, we consider the jmplicatien of starting to 2at guthion .
treated carrots curing the first year of 1{fe: the average daily L g
exposure to suthion in carrots computag for the first two years of )
1i{fe 1s 14.7 times that compuyted above,

C. The USDA soring 1977 estimata of carrot intake (i.e. Ceen Yellew
- Yegetable {ntake used as the estimate for carrots) for children
aged 0~1 and 1-2 years was multipliied by the proposed tolerance.
The product was then adjustad by cdividing 1t by the kg of total
food consumed as calculated by the USDA for these age categories
(USDA Focd Consumction survey Spring 1977). The two estimatas
were then averaged'

.076 kg carrots x 0.5 mg Guthicn/kg carrots = 0.038 m3
Cuthion age 0-1: 0.0383 & .989 k3 faca = (387735
age 1-2: 0.038 + 1.195 kg food = 03173915
age 0-2: _ = L035223 mg Cuthicn
per kg food consuzed

Thirdly, we ccnsider that {f it was unrealistic to estimate risks for
people tased on the average lifetime adjustea coses without
adjusument fcr the age cchort at which the risk bejan, 1t might also
be an error ¢ time-adjust the axposure to study anicals.




[ BEST AVATLAE E a7 )

i

0. It zay be that in an experiz=ent such as this, where a high dosage
{s acministered for 20 waeks, sufficient excosure —ay have teen
admuini{stered to {nduce the tiumors which are observexz later in the
study. [f that were true then the use of the higher {nitial
dosage level as the basis for the risk assesscent mzuld te cors
realistic and would lead to lower estimates of risc <@ the study
anfzals and tG husans.

The following T =le depicis the hman risks estizated under the
assumpcions discussed in paragrachs A, 8, C and O above. The human
TURC estimates cescribed in paracrapns 8 and € are cross-referenced -
to the animal exposure estimatas in paragraphs A and O.

Human Guthion £xposure Upper S5% Guthion Linis on
Guthicn £xirapclated Tu=or Risk
Exposure From Rat Exrosures of:
Scurce mg/kg/day  w/52/1vs . S/LZS /¢S50 nnm
- (Al [5))

11/5/79 Printcut of
all Feods, THEC 0.4557 (B) 2.265 x 10=% 3.350 x 13-4

THRC for Carrsts 0.0023 (B) 4.869 x 10°6  2.025 x 13-6
Alane

Total THAC Carrots 0.4521 (B) 9.315 x 104 3.#70 x 13-4

Yr.l,2 Carrct Intake 0.0353 (C) 7.153 x 10°3 2,980 x 1275
Total + yr.1,Z, 0.4910 (C) 2.986 x 1G=* 4.143 x 124

(TM2C = Theoretical Haxiral Residue 1n Contributiern PP:)
Summarj )
Carre*s (Section 18 and IR-4 Tolerance Petition 621763)

The tumor risk froo carrots treatad with suthion cay be 25 low as
2.03 2 10V o 4% may be as righ as 7.16 x 1€~J, The cuzifsy

of the datz 1n this expari{ment sugcests that the intermeciate value
of 2.98 or 3 x 10=? be used as ocur most defonsidle estimese of

the fncrementzl risk. Thus, if 1 x 1U=% {s taken as the =jency
standarg for én aczeptadle level of risk the quthicn exposuras fron
treated carrots wculd b2 unaccentaSle for the entire popuiation tnat
nfght eat ireatea carrcts. iowever, 1f 1 x lu=® fs taken as the
Anency standard, the acceozzalle lavel cf risk woula be exzueedea far
young chilzren but rot for adults.
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All Foods
The lowest cverall esticate of risk, 3.9 z iO“", for all foods
suqggests that if the analytically determfred suthion residues in the

prepared foods approximate the THRC esticates of exposure; the risk
of carcinogenesis pay suggest a need for reduction of scme uses.

¢c: Ann Barton

 TS-7€9:LITT:s1v:iCM#2:RH.816:X73710:10/24/80




SUMMARY

A bioassay of technical-grade azinphosmethyl for possible cazcino~-
genicity was conducted by administering the test chemical in feed
to Osborne-Mendel rats and B6C3Fi mice.

Groups of 50 rats of each sex were administered azinphosmethyl at
one of two doses for 80 weeks, then observed for 33 or 35 weeks.
Time-weighted average doses of either 78 cr 156 ppm were used for
the males. Initial doses of 62.5 or 125 ppm used f£or the fenmales
were rmaintained throughout the biocassay. Matched coczcrols
consisted of groups of 10 untreated rats of eaca sex; poolzld
controls consisted of the matched controls combined with 93 male
and 95 female untreated rats from similar bioassays of 10 other
test chemicals. All surviving rats were killed at 114 c= 115
weeks.

Groups of 50 mice of each sex were administered azizaphosmet:wvl at
one of two doses for 8C weeks, then observed for 12 or 13 weeks.
The doses were either 31.3 or 62.5 ppm for the ma_es and exther
62.5 or 125 ppm for the ferales. Matched controls consisted of
groups of 10 wuntreated mice of each sex; pcoled cezczrols
consisted of the matched contrcls combined with 130 male ans 120
female untreated wmice from similar biocassays of .1 other test
chemicals. All surviving mice were killed at 92 or 33 weeks.

Figh- and low-dose male rats and mice and high-dose female rats
and mice rad lower mean body weights than correspcnding caz:zched
controls throughout the bioassay. Typical signs of organo-
phosphate intoxication were observed in a few animals of both

species, and included hyperactivity, tremors, and dyspnea.-

Sufficient numbers of animals were at risk in each species for
development of late-appearing tumors.

A great many tumors of the endocrine organs were observed iz both
dosed male and dosed female rats. Those of the adrenal in Zosed
males and females, the follicular cells of the thyroid in <Zosed
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females, the anterior pituitary in dosed males, and the
parathyroid in dosed males occurred at statistically significant
incidences when compared with pooled controls, but not with
matched controls, and they were not considered to be related to
administration of the test compound. The incidences of tumors of
the pancreatic islets and of the follicular cells of the thyroid
in the male rats suggest, but do not clearly implicate,
azinphosmethyl as a carcinogen in these animals.

In nice of each sex there were no increased incidences of tumors$
that could be related to administration of the test chemical. ’

It is concluded that under the conditions of this bioassay,
neoplasms of the thyroid and pancreatic islets suggest but do not
provide sufficient evidence for the carcinogenicity of
azinphosmethyl in male Osborne-Mendel rats. Azinphosmethyl was
not shown to be carcinogeniz in female Osborne~Mendel rats or i?”)
B6C2F]1 mice orf either sex.



does not -appear to be related to the administration of

azinphosmethyl.

A variety of nonneoplastic responses were represented among both
matched-control and dosed animaIs. Such lesions have been
encountered previously and are considered to be spontaneous
events, not unlike those commonly observed 1in aging Osborne-

Mendel rats.

Based on the histologic examination, there was no evidence for
the carcincgenicity of azinphosmethyl in Osborne-Mendel rats

under the ccnditions of this bioassay.

D. ratistical Analyses of Results (Rats)

Tables El and E2 in Appendix E contain the statistical analyses
of the incidences of those rprimary tumors that occurred in at
least two animals in one group and with an incidence of at least

5% in one or more than one group.

In soze instances, the matched-control group had inciderces of
tumors significantly higher (P < 0.05) than those in the pooled-
control group, exclusive of the matched controls. These
instances are indicated in tables El1 and E2 by the symboi "g”

placed beside the incidence shown for the matched controls. This

test was conducted assuming a bincmial distribution of spontan-




eous tumors with the parameter given by the pooled controls
excluéing the matched controls of the subject chemical (Fears et
al., 1977). Zn other instances, the matched controls were not
statisticall§ Zifferent from the pooied controls, but had a
higher incidencs or an incidence comparable to one or more of the
doscd groups. Twhen the incidence in the matched controls either
is gignifican:l? higher than that in the pooled controls or i
comparable to that in the dosed groups, the significance gener-
ated =v the uvse of the pooled controls has been discounted in the

analysis.

In mele rats, the result of the Cochran-Armitage test for

positive dose-rzlated trend on the combined incidence of islez-

cell zZenomas c:r carcincmas of the pancreas is significant, using

———————

either zhe pecclzd (P = 0,008) or =atched (? = 0.033) controls.
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The result of :the Fisher exact test comparing the incidence in
the hizn-dose gzToup with that in the pooled controls was also
significant (2 = 0.0l3). Time-ad justec tests, eliminati=
animais tchat died before week 52 on stuﬁy, were performed on the
incidences of tuimors of the pancreatic islet. The time-aéiusted
incidences (pocied controls 2/88 [2%], matched controls 0/9,

low-dcse 1/47 [ZX], high—dose 6/44 [14%]) resulted in essentially

the same statistics as described for the non-ad justed tests.



Since; however, the spontaneous incidence of this lesion varies
in male Osborne~Mendel rats at this laboratory from 0% to 22X%,
with a mean of 2%, the incidence found in the high-dose male rats
in this study can not be clearly implicated as a chemicall&

induced effect.

The Cochran-Armitco=2 analyses of the combined incidence of

adenocarcinomas or cortical adenomas of the adrenal in male rats

show significant results (P < 0.001) when the pooled-control

group is used,. Thevtesult is not significant using the matched-
control group. The result of the Fisher exact comparison of the
incidence in the high~dose group with that in the pooled controls
inﬁicates a probability level of 0.001; however, the results of
the Fisher exact test are not significant when the incidence in
the matched-control group is compared with that in each dosed
group. In the incidence of adenocarcinoma of the adrenal alone,
the result of the Cochran-Armitage test 1is significant (P =
0.015) wusing the pooled-control group, but not so when the
nmatched-control group 1s used. The Fisher exact test comparing

the incidence in the high-dose group with that in the pooled-

control group indicates a P value of 0,033, which is above the:

0.25 level required for significance when the Bonferroni

inequality criterion is used for multiple comparison. Therefore,

)
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statistically, the association of the tumors in the adrenal is

not well established. No such tumor is observed in female rats.

In male rats, the results of statistical tests wusing the:
pooled~control animals on the incidences of benign thyroid tumors
(follicular-cell adenomas, adenomas, or cystadenomas), malignant
thyroid tumors {adenocarcinomas, cystadenocarcinomas. or
papillary cystadenocarcinomas), or the combined follicular-cell
tumors are all significant. In each analysis, the result of the
Cochran-Armitage test is significant (P < 0.008) using the pooled
controls, and the results of the Fisher exact ccmparisons of the
incidences in any of the dosed grouvps with the pooled-control
group show probability levels less than 0.025. The results of
the Fisher exécc test comparing the incidence. in the
matched-control group with that in each dosed group are not
significant, Time-ad justed analyses, eliminating animals that
died before week 52 on study, were performed on the incidences of
thyroid tumors. T[he analysis of time-adjusted data of 7/82 (9%)
in the pooled-control group, 1/9 (l1%Z) ir the wnatched-control
group, 14/44 (32%) in the low-dose group, and 14/43 (33%) inrthe
" kigh-dose group resulted in essentially the saze 7statistics as

those of the non-adjusted analysis., Since, however, the

spontaneocus incidence of these neoplasms wvaries in male:

t

Osborne-Mendel rats at this laboratory from 02 to 43%, with a




mean of iz. the incidences found in low-dose or high-dose nale
rats in this study can not bg clearly implicated as a chemically

induced effect.

In females, the results of the statistical tests on the combined
incidence cof the malignant thyroid tumors (adenocarcinomas, cyst-
adenocarcinmas., or papillary cystadenocarcinomas) are  not
significant. The incidence in the matched controls does not
differ statistically from that in the pooled controls. When the
benign thyroid tumors are cowmbined with the malignant tumore, the
result of the Cochran-Armitage test on the combined incidence in
female rats, using the pooled controls, i1is significant (P =
0.008), and the results of the Fisher exact test show that the
incidences in the dosed groups are significartly higher (low-dose
P = 0.002; high~dose P = 0,021) than that in the pooled controls.
However, the incidence of 2/9 (22%) 1:\’ the wmatched controls,
higher than that of either dosed group, makes the significance
seen in the use of the pooled controls questionable. Although
the results of the statistical tests of the combined incidance of
cystadenomas and adenomas in the thyroid are significant, cthe
incidence seen in the matched controls is comparable to those in

the dosed groups.

When the thae nuamber of female rats with some type of pituitary

tumor (chromophobe adenomas, adenocarcinomas, adenomas, or
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cysiadenomas) are analyzed, the results of the Cochran~Armitage

test are not significant, and the Fisher exact comparison of
iacidences Iin the low~dose and pooled-control groups irndicates a
probability level of 0,040, which 1s above the 0.025 1level
required by the Bouferroni inequality criterion when multiple
comparison is considered. The incidence in the high-dose grcup

14

is not significant.

In female rats, when hemangiomas and hemangiosarcomas are grouped
for analysis, the results of the Cochran-Armitage test are not
significant, but ar indicated departure from linear trend 1is
observed (P = 0.018}, using the pooled controls, since the inci-
dence in the low~dose group‘is greater than that in the high-dose
group. The Fisher exact comparison of the incidences in the
low-dose and pooled-contrcl groups indicates a ptobabiiity level
of 90.036, which 1s above the 0.025 1level required by the
Bonferroni 1inequalizy cfiterion when wmultiple comparison 1is
considered. The incidence in the high-dose group is not
significant. The incidence of these tumors in the male rats {is

not significant.

Some incidences at specific tumcr sites indicate a higher
incidence in the matched controls than in the pooled controls
(marxed "g” in the tables) or a comparable or higher incidence in-

the matched controls than in the dosed groups. Under these
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circumstances, the significance generated by the use of the

pooled controls 1is questionable. The tusors which are not said
to be .dose associated, because of these reasons, are the
nituitary tumors, the parathyroid tumors, and hemangiomas or
hemangilosarcomas 1in male rats; along with the livef tumors,
cortical adenomas in the adrenal, fibroadenomas of the mamwmary
gland, tumors of the uterus, and tumors of the pancreatic islet

in §emale rats.,

In summary, the statisticali tests suggest that the incidences of
thyrold and pancreatic {isiet-cell tumors in wmale rats are
associated with adminiscration of azinphosmethyl. None of the

tuzors in females could be associated with the test chemical.




V. DISCUSSION

In zhis bioassay, azinphosmethyl had a toxic effect on both rats
and mice, as demonstrated by depressed mean body weights, clini-
cal s_igns, and/or lower survival, High- and low-dose male rats,
high—-dose female rats, and high-dose female wmice had lower mean
bodv weights than their corresponding controls throughout the
stucy. Typical signs of organcphosphorus intoxication were
present in a few animals of both species and included hyper-
activity, tremors, and dyspnea. Convulsions in the mice may have
been related to n~rganophosphorus intoxication, although they were
alsc seen in one control male mouse. In male rats and in both
male and female mice, tests for dose~related trends in mortality
over the Yioassay were not significant at the 0.05 level. In
female rats, 507 of the high-dose animals survived until the end
of :he bizassay, compared with 6&% of the low-dose animals and
70% cf the controls. Sufficient numbers of animals were at risk

in each species for development c: _zte-appearing tumors.

A great ma=ny tumors of the endocrine organs were observed in both
dcsed male and female rats but the small size of the matched
control groups made interpretation difficule, Those of tuhe
adrernal in dorsd males and females, the follicular cells of the
thyrcid in dosed males and females, the anterior pituitary in

dosec males, and the parathyroid in dosed wmales occurred at
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statistically significant incidences when cozpared with pooled
coantrols, but not with matched controls. Sinée the pathologist
examining the dosed and matched-control animals did not examine
the pooled controls, and since the incidences cf the pituitary
and parathyroid in males, and of the thyroid in females were

significantly higher in the matched controls than in the pooled

controls, these neoplasms cannot be clearly related fo'

administration of azinphosmethyl. The incidence of
adenocarcinoma of the piltuitary in female rats cannot be clearly
associated with administration of the test chemical, since the
dose-related trend and the incidence of tumors in thz high-dose
group were not significant; also, the combined benign and
malignant tumors of the pituitary occurred at a lower level of
significance than the adenocarcinoma alone. Although the
incidence of tumors of the liver showed a dose-related trend in
the male rats, the incidences in the dosed groups were not
significantly higher than those in the controls, and these tumors
cannot, therefore, be clearly related to administration of the

test chemical.

In male rats, islet-cell adenomas or carcinomss of the pancreas
occurred ac a significant incidence (P = 0.015) in the high-dose

male rats when compared with pooled controls (pooled controls

2/92, matched controls 0/9, low-dose 1/47, high-dose 6/45), and

~1
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the incid§nces showed a dose-related trend (P = 0.008), using the
pooled controls, Two of the high-dose males had carcinomas,
while the remaining four had adenomas. Since, however, the
spontaneous incidence of this lesion varies in' male
Osborne-Mendel rats at this laboratory from 0% to 22%, with a
mean of 2%, the incidence found in the high~dose male rats in
this study can not be clearly implicated as a chemically induced

effect.

Follicular-cell =zumors of the thyroid, either benign (adenomas,
follicular-cell adenomas, or cystadenomas), malignant (adenocar-
cinomas, cystadenocarcinomas, or papillary cystadenocarcinomas),
or combined benign and maiignanc occurred at significant inci-
dences in dosed =male rats when compared with poocled controls; the
combined tumors occurred at significant incidences (P = 0,001) in
both low- and hign-dose groups when compared with pooled controls
(pooled controls 7/86, matched controls 1/9, low-dose 14/44,
high-dose 14/43), and the incidences showed a dose-related trend

(P < 0.0C01), usizg the pooled ccatrols. Since, however, the

spontaneous = incidence of these neoplasms varies {in male .

Osborne~Mendel rats at this laboratory from O0X to 43%, with a
mean of 7%, the iacidences found in low-dose or high~dose male

rats in this study can not be clearly implicated as a chemically

induced effect.
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In éice, hepatocellular adenomes or carcinomas occurred at a
significant incidence (P = 0.040) in the high-dose male mice when
compared with pooled controls (pooled controls 30/128, matched
controls 2/3, low-dose 11/49, high-dose 19/50), Vand the
incidences showed a dose-relécad trend (p = 0.048).
Hepatocellular adenomas and carcinomas were diagnosed among the
dosed and matched-control groups, and neoplastic nodules of tée.
liver were diagrosed in addition in animals of the pooled-control
group. The probability 1level of the 1liver tumors in cthe
high-dose group is above that required for significance using the
Bonferroni 1ineguality critericﬁ for wmultiple comparisons, a=nd
similar high incidences have been noted 1in other groups of
controls at the same laborétory; thus, these liver tumcrs in male
mice are not ccnsidered to be related to admiaistrztion of th

test chemical.

Azinphosmethyl is an organophosphorus cheﬁical with a primary
biologicalk action of 1inhibiting acetylcholi-esterase. This
activity was very low when seriz, homogenized train, cr submaxil-
lary gland were tested in vitro; however, the ckemical is rapidly
oxidized in vivo to the active chemical (DuBois et al.,'1§57).
In a 2-year fe.diing study using Wistar rats, -there was no
indication that administration of the chemical at concentrations

up to 50-100 ppm induced tumors (Worden et al., 1973). This




e

JUPSE———————— |

e —— ——

e o

concentration was comparable to that fed to the low-dose rats in

the present study.

It is concluded that wunder the conditions of this biocassay,
neoplasms of the thyroid and pancreatic islets suggest but do not
provide sufficient evidence for carcinogenicity of azinphosmethyl
in male Osborne-Mendel rats. Azinphosmethyl was not shown to be

carcinogenic in female Osborne-Mendel rats or in B6C3Fl mice of

either sex.
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Page is not included in this copy.

Pages H 3 through 8_2_ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures. /
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. | K
The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data..

The document is a duplicate of page(s) .

|A The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Judy Loranger

FRCM: D. Ritter, TOX DLQ 9 -3~

Subject: GCUTHION Pegistration Standard.

n order tc clarify the Oncogenic Effects portion of the RS for Toxicology
suggest that the following rewrite on p. 17 he included:

R

'Y

ara. 11:

"In an oncogenicity bicassay performed by the National Tancer Institute at
Gulf Research Institute, azinphos-methyl was administered in the diet of
Osborne-Mendel rats. Two groups of 50 mele rats each received either 78

or 156 zpm for 30 weeks. Two groups of SO females rats each received either
62.5 or 125 ppm for 30 weeks. Concurrent control groups consisted of 10
animals per sex each. A1l animals were observea for an aaditional 3k - 35
veeks, Neoplaszs of the thyroid gland and of the pancress suggested, but did
not provide suf"icient avidence to conclude, that azinphos methyl is oncogenic
to male Csborne-Mendel rats. This study was judged to be inadequate for
statistical evaliuation =f risk hecause only 10 concurrent control snimals

rer sex were usea”.

sponse o the zuesticn, "why were 10 control arimals i{n this study not accertable
as 10 control znimals was acceptable in the mouse study?”:

The rat stucy showez evidence Of potential oncogenicity and was sublected to

sz Analysis. Stazistical techniques for this reguire that the numbers of control
imals be at least similar to those in the treated group, which they were not. .
Hence, we asked for a new rat study. |

The mouse study was clean Sor oncogenic effects; hence no Bisk Analysis was needed.

In any evenz, we consider that the mouse requirement is fulfilled.
~e
Cr. Farber

Dr. Zendziar
- Dr. Engler

Mr. Burnam

Mr. Jaeger




statistically, the association of the tumors in the adrenal is

not well established. No such tumor is observed in female rats.

In male rats, the results of statistical tests using the
pooled-control animals on the incidences of benign thyroid tumors
(follicular-cell adenomas, adenomas, or cystadenomas), malignant
thyroid tumors {(adenocarcinomas, cystadenocarcinomas., or
papillary cystadenocarcinomas), or the combined follicular-cell
tumors are all significant. In each analysis, the result of the
Cochran—-Armitage test is significant (P < 0.008) using the pooled
controls, and the results of the Fisher exact comparisons of the
incidences in any of the dosed groups with the pooled-control
group show probability levels 1less than 0.025. The results of
the Fisher exact test comparing the incidence. 1in the
matched-control group with that 1ian each dosed group are not
significant. Time—-ad justed analyses, eliminating animals that
died before week 52 on study, were performed on the incidences of
thyroid tumors. The analysis of time-adjusted data of 7/82 (9%
in the pooled-control group, 1/9 (11%) in the matched-control
group, 14/44 (32%Z) in the low~dose group, and 14/43 (33%) in the
kigh-dose group resulted 1irn essentially the same statistics as

those of the non-adjusted analysis. Since, “however, the

spontaneous incidence of these neoplasms varies 1in male

[

Osborne-Mendel rats at this laboratory from 0% to 43%, with a




mean of 7%, the incidences found i{n low-dose or high~dose mnale

rats in this study can not be clearly implicated as a chemically

induced effect.

In females, the results of the statistical tests on the combined
incidence of the malignant thyroid tumors (adeaocarcinomas, cyst-
adenocarcinomas, or papillary cystadenocarcinomas) are not
significant. The incidence in the matched controls does not
differ statistically from that in the pooled controls. When the
benign thyroid tumozs are combined with the malignant tumore, the
result of the Cochran—Armitage test on the combined incidence in
female rats, using the pooled controls, is significant (P =
0.008), and the results of the Fisher exact test show that the
incidences in the dosed groups are significancly higher (low-dose
P = 0.002; high-dose P = 0.021) than that in the pooled controls.
However, the incidence of 2/9 (22%) in the wmatched controls,
higher than that of either dosed group, makes the significance
seen in the use of the pooled controls questionable. Although
the results of the statistical tests of the combined incidaence of
cystadenomas and adenomas 1in the thyroid are significant, the
incidence seen in the matched contrcls is comparable to those in

the dosed groups.

When the the number of female rats with some type of pituitary

tuwor (chromophobe adenomas, adenocarcinomas, adenomas, or
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cystadenomas) are analyzed, the results of the Cochran-Armitage

test are not significant, and the Fisher exact compariscn of
incidences in the low-dose and pooled-control groups irndicates a
probability level of 0.040, which 1s above the 0.025 level
required by the Bouferroni inequality criterion when multiple
comparison is considered. The incidence in the high-dose grcup

is not significant. -

In female rats, when hemangiomas and hemangiosarcomas are grouped
for analysis, the results of the Cochran-Armitage test are not
significant, but an indicated departure from linear trend 1is
observed (P = 0.018), using the pooled controls, since the inci-
dence in the low-dose group 1is greater than that in the high-dose
group. The Fisher exact comparison of the incidences in the
low-dose and pooled-contrcl groups indicates a probability level
of 0,036, which 1is above the 0.025 1level required by the
Bonferroni inequality criterion when multiple comparison is
considered. The incidence in the high-dose group 1is not
significant, The incldence of these tumors in the male rats is

not significant.

Some 1iuncidences at specific tumecr sites indicate a thigher
incidence in the matched controls than {in the opooled controls
(marked "g"” in the tables) or a comparable or higher incidence in

the matched centrols than in the dosed groups. Under these
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circumstances, the significance generated by the use of the

pooled controls is questionable. The tumors which are not said
to be dose associated, because of these reasons, are the
pizuitary tumors, the parathyroid tumors, and hemangiomas or
hemangiosarcomas 1in male rats; along with the liver tumors,
cortical adenomas in the adrenal, fibroadenomas of the mammary
gland, tumors of the uterus, and tumors of the pancreatic islet

in female rats.

In summary, the statistical tests suggest that the incidences of
thvroid and pancreatic 1slet-cell tumors in wmale rats are
associated with adminisctration of azinphosmethyl. None of the

tumors in females could be associated with the test chemical.




V. DISCUSSION

In this bioassay, azinphosmethyl had a toxic effect on both rats
and mice, as demonstrated by depressed mean body weights, clini-
cal signs, and/or lower survival. High- and low-dose male rats,
high—-dose female rats, and high—-dose female wice had lower mean
bodvy weights than their corresponding controls throughout the
stucy. Typical signs of organophosphorus intoxication were
present in a few animals of both species and included hyper-
activity, tremors, and dyspnea. Convulsions in the mice may have
been relatad to organophosphorus intoxication, although they were
alsc seen in one control male mouse. In male rats and in both
male and female mice, tests for dose-related trends in mortality
over the biocassay were not significant at the 0.05 level, In
femaile rats, 50% of the high-dose animals survived until the end
of the bicassay, compared with 687 of the low—-dose animals and
70% of the controls. Sufficient numbers of animals were at risk

in ezch species for development ¢: _ate-appearing tumors.

A great many tumors of the endocrine organs were observed in both

dosed male and female rats but the small size of the matched

control groups made interpretation difficult. Those of the
adreral in dossd males and females, the follicular cells of the
thyrcid in dosed males and females, the anterior pituitary in

dosed males, and the parathyroid in dosed wmales occurred at
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statistically significant iacidences when compared with pooled
controls, Sut not with matched controls. Sinc'e the pathologist
examining the dosed and matched-control animals did not examine
the pooled controls, and since the incidences cf the pltuitary
and parathyroid in males, and of the thyroid in females were

significantly higher in the matched controls than in the poocled

controls, these neoplasms cannot be <clearly related t'o'

administration of azinphosmethyl, The incidence of
adenocarcinoma of the pituitary in female rats cannot be clearly
associated with administration of the test chemical, since the
dose-related trend and the incidence of tumors in thz high-dose
group were not significant; also, the combined benign and
malignant tumors of the pltuitary occurred at a lower level of
significance than the adenoccarcinoma alone. Although cthe
incidence of tumors of the liver showed a dose-—relatéd trend in
the male rvats, the incidences in the dosed groups were not
significantly higher than those in the controls, and these tumors
cannot, therefore, be clearly related to admirnistration of the

test chemical.

In male rats, islet-cell adenomas or carcinomas of the pancreas
occurred ac a significant incidence (P = 0,015) in the high-dose

male rats when compared with pooled controls (pooled controls

2/92, matched controls 0/9, low-dose 1/47, high-dose 6/45), and




the incidences showed a dose-related trend (P = 0,.008), using the
pooled controls. Two of the high-dose males had carcinomas,
while the remaining four had adenomas. Since, however, the
spontaneous incidence of this lesion varies in male
Osborne-Mendel rats at this laboratory £from 0% to 22%, with a
mean of 2%, the incidence found in the high~dose male rats in
this study can not be clearly implicated as a chemically induced

effect.

Follicular-~cell tumors of the thyroid, either benign (adenomas,
follicular~cell adenomas, or cystadenomas), malignant (adenocar-
cinomas, cystadenocarcinomas, or papillary cystadenccarcinomas),
or combined benign and wmalignant occurred at significant {1inci-
dences in dosed male rats when compared with poolad controls; the
combined tumors occurred at significant incidences (P = 0.001) in
both low- and hign-dose groups when compared with pooled controls
(poocled controls 7/86, wmatched controls 1/9, 1low-dose 14/44,
high-dose 14/43), and the 1incidences showed a dose-related trend
(P < 0.001), using the pooled coatrols. Siace, however, the
spontanecus incidence of these neoplasms varies 1in male
Osborne-Mendel rats at this laboratory from 0% to 43%, with a
mean of 7%, the incidences found iIn low-dose or high~dose male

rats in this study can not be clearly implicated as a chemically

induced effect.
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In mice, hepatocellular adenoma2s or carcinomas occurred at a

significant incidence (P = 0.040) in the high-dose male mice when

compared with pooled controls (pooled controls 30/128, matched

controls 2/3, 1low-dose 11/49, high-dose 19/50), and the

incidences showed a dose-related trend (p = 0.048).
Hepatocellular adenomas and carcinomas were diagnosed among the
dosed and matched-control groups, and neoplastic nodules of tI':e.
liver were diagnosed in addition in animals of zhe pooled-control
grOoup. The probability 1level of the 1liver tumors in the
high-dose group is above that required for significance using the
Bonferroni 1inequality criterion for wmultiple comparisons, ané
similar high incidences have been noted in other groups of
controls at the same laboratory; thus, these liver tumocrs in male

mice are not ccnsidered to be related to admiaistrzzion of the

test chemical.

Azinphosmethyl is an organophosphorus chemiczl with a primary
biological action of inhibiting acetylcholir-esterase. This
activity was very low when serum, homogenized train, or submaxii-
lary gland were te