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' TOX. CHEM. NO.: 660

MRID NO.: 401745-27

TEST MATERIAL: o,o-diethyl—s-(ethylthio) methyl phosphorodithicate

SYNONYMS: Phorate
STUDY NO.: 85015
SFONSOR: American Cyanamid Co.

TESTING FACILITY: Tegeris Laboratories, Inc.

TITLE OF REFORT: One-yea'r Oral Toxicity Study in Purebred Beagle Dogs with ac 35,024.

AUTHORS: T: Shellenbergez and A. Tegeris
REPORT ISSUED: April 20, 1987
S R L9ooukD

QNCLUSIONS: The oral administration of phorate in capsules to male and female
beagle dogs for 1 Year at daily dosage levels of 5, 10, 50 and 250 ug/kg caused
slight tremors in high dose males and females and marginal inhibition of body weight
gain in high dose males. There were no treatment related mortalities.

Plasma cholinesterase was inhibited at 50 ug/kg/day in both sexes; RBC and brain
cholinesterase were inhibited in both sexes at 250 ug/kg/day.

The other investigated parameters in this study, which included ophthalmic examination,
food consumption, clinical chemistry, hematology, urinalysis, organ weights, gross
pathology and histopathology, did not reveal any changes which would reflect
phorate-induced toxicity.

The NOEL and LEL for Systemic toxicity were 50 and 250 ug/kg/day, respectively. The
LELs for cholinesterase irhibition were: plasma--50 ug/kg/day; RBC and brain--

250 ug/kg/day. The corresponding NOELs were: plasma--10 ug/kg/day; RBC and brain--
30 ug/kg/day.

Core classification: Minimgm

Quality assurance: a statement was submitted with the study.
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Phorate technical (ac 35,024); Lot No. iC 4870-110; Purity = 92 1%, A stock

Solution was pPrepared in cora o0il at 4 concentration of 25,000 ug/mi; aliquots of
this solution were diluted in corn 0il =o bPrepare working solutions at+ concentrationsg
of 500, 100 and 50 ug/m]l.

Test material
=== drerial

Test animals
~==2- animals

Purebred beagle dogs, which “ere 5-5 moxzths of age at the initiatjon of the study,
were used. Initial weights were: Tzles- 5.7 +o 10.4 kgq; females 5.3 +o 10.0 %g. The
acclimatjon period was 4 weexks. During ~ae Pretest Period, the dogs were weighed
and randomized into 5 experizental grouss. The control group consisted of g
dogs/sex ang the treated groups haz &/sex. Each animal was identifieq by ear
tattoo number. -

Methods

Test materiaj stabilitz

All working solutions were analyzed for <he first 20 weeks; thereafter, analysis
wWas performed with one dosing solution PeT week, selected via a computer-generated
random number, All stock solurions were znalyzed periodically.

Environmenta}l pParameters

The animals were housed in one room, ind;vidually, in stainless steel cages which
were cleaned daily. Temperature and humiiity in the rooms were monitored twice
daily +o assure a room temperature of 22 = 2°C and humidity of 3G-7¢%, Fluorescent

lighting was provided on a' 12-hour light 3ark cycle.
Feed and water
——=-.21C¢ water

Water was provided ad libitum via witer Lowls. Feed {Purina Certified Canine

Chow, 5007 Meal) was provided for cre hozr each day; each 1lot of feed was recorded.
The feed and w@ater were monitored foe CeZtaminants. Feed consumption wasg measured
daily and Summarized on ga weekly basis as +he mean daily feed consumptian of each
dog for that “eek. Each animal was rrovided wi~p 400 grams of feed for one hour;
unconsumed feed wag weighed and daily fooz consumption wag calculated by difference.

Compound administration

of body weight per day. Capsules were precared on a weekly basis ang staored under
refrigeraticn. The working solutionsg of “zst marerial Were prepared at the Previously
noted Concentrations so that 0.1 ml/cg bozy weight could be administered to each

dog at each docsage level. The *est Protoeccl did not indicate if control dogs
received solvent control (ie. corn c:l only) capsules. Capsules were adzministereq
approximately 1 hour ‘after each daiir feeZing period. The dosage GTroups were
described as follows:




Group Phorate dose level

— (ug/kg/day)

Control 1]

Low dose 5 :
Mi3-1 dose 10

Mid-II Zose 50

Hiagh dose 250

Clinical examination

All animals in the study were examined twice daily for overt signs of zoxicity
including mortality, general physical appearance, behavior, cait and excretory
function. A move detajiled examination was conducted weekly which included all of
thr above as well as palpation for masses and examination of mucous membranes and
external orifices.

Body weight
Body weights were determined during the pretest period {for randomizaticn), on
the day of test iniation prior to the first dose, weekly thereafter during the 52-

week test period and immediately prior to fermination.

Ophthalmologic examinations

Ophthalmologic examinations were perfcwmed on each dog by the consulting Veterinary
Opnthalmologist during the pretest period, at 6 months and prior to terminal sacrifice.

Clinical laboratory srtudies

Clinical laboratory studies (hematology and clinical chemistrv) were conducted on
all dogs once during the pretest period, after & weeks, a*t 3 and € mont=s and
prior to tewminal sacrifice. 8lood samples were collected from dogs pricr to the
da:ly feeding and during the *reatmenr period were obtained approximately 18

nours after the prior dose of the chemical. Control animals w“ere bled concurrentiy
witn *"ne dosed animals.

Zlinical chemistry

The folleowing clinical chemistry parameters were investigared:

Serum glutamic oxaloaceric transaminase (S®@T)
Serum glutamic pyruvic transaminase (SGPT)
3lood urea nitrogen {BUN)

Fasting blood sugar or glucose ,£BS)

Total protein (7Tp)

Albumia (A)

Globulin {G)-calculated

A/G ratio-calculated

Total(TB) and Direct{DB) bilirukin- DB only if TB is elevated
Serum alkaline phosphatase (sap)

Serum lactic denydrogenase (LDH)

Serum creatinine (CREAT)

Calczum (r3a)
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Phosphate (FO4)

Sodium (NA)

Porassium (X)

Chloride (cL)

Total cholesterol (CHL)

Gamma glutamyl transpepridase (GGTP)
Zardon Dioxide (D 3)

Creatine phosphokinase(CPK)

Special assays for plasma and erythrocyte (RBC) cholinesterase (Chg) activities
w“ere conducted twice prior to initiation of the study and after 6 weeks, at 3
and & months and prior to terminal sacrifice. Brain cholinesterase activity in
cerebrum and cerebellum w#as determined on each dog after the terminal s rifice;
brain samples were collected ar necropsy and frozen until assayed. Mean RBC
and plasma cholinesterase activities in treated animals were calculated relative
to the mean pretest cholinesterase activities, whereas brain énzyme activitieg
in treated animals were calculated relative to activity in concurrent controls.

Hematologx

The folluwing hematological parameters were determined on all dogs at the same
intervals as the cliniecal chemistry determinations:

Total white blood count {WBC}

Total 'red blood cell counr (RBC)

Hemoglobin (HGB)

Hematocrit (Hmct)

White blood cell diZferential count (WeC Diff)
Platelet count (piar)

Red bluod cell morphology

Mean corpuscular volume (MC7)

Mean corpuscular hemoglobin (MCH"

Mean corpuscular hemoglobin concentraticn (MCHC)
Feticulocyte coun* !:if signs of anemia are present)

Urinalvsig
—o2ia.USiS

Uriralysis parameters were determined during the pretest period, after & weeks,
a%t 3 and 6 wonths and Erior to %erminal necropsy. The following parameters
were determined:

olor

rrearance

Specific gravity
H

3 )

o)
Zualitative wegtg €ar 3lucose
1<

robilinogen
rctein
ccult blood

J
2
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MicToscopic exam:nas:iom of sediment afser centrifugation

o
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Necrogsz

Organ weights and macroscopic examination

A mid-I dose male that was sacrificed moribund was necropsied for a complete gross
examination and tissues were retained for subsequent histological examination. all
surviving animals were sacrificed and necropsied over a 5-day period following
completion of the test period. I* was indicated that the gross necropsSy was
performed under the supervision of a Veterinary Pathologist. Organ weights and

all gross lesions for each animal were recorded at necropsy. The following organs
were weigned "fresh” from all survivors at terminal sacrifice for the calculiation
of mean organ weights, mean organ-to-body weight and mean organ-to-brain W“eight
ratios:

2drenals(combined weight)

Brain

Gonads(combined weight)

Heart

Kidneys(combined weight)

Liver

Lungs

Thyroids/parathyroids(combined weight)
Spleen

Thymus

Histologic examination

The following tissues fr

.

om all dogs were taken at necropsy and retained in 10%

neutral buffered formalin and examined mizroscopically:

Adrenals

Aorta

Bone and marrow (sternum)

Brain (fore, mid and hind sect:ons)
Cecum

Colon

Du. jenum

Epididymis

Esophaqus

Eyes(both)

Gallbladder

Hear=

Ileum

Jejunum

Kidneys{(both)

Liver

Lungs with mainstem bronchi(left and vight)
Lymph nodes(mediastinal and mesenteric)
Mammary gland

Optic nerve

Ovaries(both)

Pancreas

Parathyroids(both)

Pituitary

Prostate

Salivary gland

Sciatic nerve

Skeletal muscle

Skin(mammary area)

Spinal cord(cervical, thorac:ic
and lumbar)

Spleen

Stomach

Testes(both)

Thymus

Thyroids(both)

Tongue

Trachea

Urinary bladdexr

Uterus(corpus and cervix)

Vagina

Tigsues with gross lesions

This list of tissues includes all of those specified under Guideline 83-1.

A
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Results

Concentrations of Phorate Working Solutions

Nominal concentration Analytical values Mean
(ug/ml) ug/ml(SD) % of nominal
50 30.2--58.5 44.2(+8.5) 88.4
100 57.1--110.4 ) 94.0(+11.2) 94.0
500 204--545 ‘ 480(+37) | 96.0
2500 2000--2720 2480(+198) 99.2

All phorate concentrarions in the working solutions were consistently within 1S%
of nominals with the exception of the 50 ug/ml solution which ranged between 17
to 45% below nominal during weeks 2-11, Concentrations of phorate in the stock

solutions (25,000 ug/ml) ranged from 94.3 +o 141.5% of nominal during the study.

Food consumption

Food consumption was slightly depressed among low and high dose males, relative
to controls, however, the differences were aot consistent throughout +he study,
nor were they statistically significant. Additionally, there was no evidence of
a dose-response relationship, therefore, the noted differences did notr appear to
be induced by treatment.

Clinical examination

Mortalitz

One male in the mid-I dose group was sacrificed moribund during study-week 24
(163 days on test). The investigator indicared that the animal appeared emaciated
and exhibired swelling and edema :n the neck and body areas as well as alcpecia
in most areas of the body. The cause of this lethargic condition was not readily
dpparent from the information provided.

Clinical signs

Alopecia was observed in 1/6 (high-dose) to 5/6 {mid-I and mid-1I doses)males;
this change was not obgerved in control males. Similar incidences of alopecia,
which were also not dose-related, were observed among treated female grougps,
however, this observation was also noted for 3/8 control females. Therefore,
alopecia can not be conclusively associated with treatment.

Soft feces were observed sporadically in every group among both sexes; the incidences
“ere not dose-vrelated.

Jccasional vomiting was observed in high~dose males(3/6) as well as mid-I, mid-

II and high dose females(1/6, 2/& and 1/6, respectively). Apparently, +his wasg
induced by rhe ingest:ion of phoraze since vemiting was not cbserved among *he v
controls of eirher sex. ;’iﬁ

o
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High dose males (1/6) and females (2/6) had slight tremors which, evidently, did
not become more intense during the study. This effect was not observed in any

t CooT s
other dosage group. Y b 3 O

Body weigh+

Slight inhibition of body weight gain was eviden* in hign~dose males. The mean 5$2-
weex gain ia *h:s group was 37.9% compared *o 49.6% for controls and *he mean
final group weigh*t was 10.2% below that for controls (10.8 vS. 12.03 kg for *test
and controls, réspectively); the ini+*ial mean weight for high~dose males was 2.6%
below the control value (7.83 vsS. 8.04 kg). Total mean weight gains among the
treated group for both sexes were comparable to those for corresponding controls.
None of the differences in body weights between *reated and control groups were
statistically significan+ (Dunnett's t test) for either sex throughout tle study.

Ophthalmologic examinations

The ophthalmic examinations performed at 6 and 12 months did not reveal compound
induced changes. Isclated incidences of retinal folds and the absence of tapetum
were observed only in those animals in which these anomalies were seen during
the pre-test examination.

Clinical laboratory studies

Cholinesterase determinations

The differences between pre~*est and 12-month plasma cholinesterase levels for
each group are included in the following *able.

Comparison of Pre-*est and 12-Month Plasma ChE Levels

Mean ChE Levels(mU/ml)

Dose(ug/kg/day)~~ 9 5 10 50 250
Males

Pre-test-- 2028.8 2054.2 1814.5 1929.7 ' 1994.7
12-month-- 1727.9 1661.7 1344.8 900.3 408.8
% change-- -14.8 -19.1 -25.9 - -53.3 -79.5
Females

Pre--egt-- 1891.1 2048.0 1858.3 1922.3 1861.5
12-month-- 1964.0 1970.5 1560.5 1259.0 426.5
% change~- ~3.9 ~3.8 -16.0 ~34.5 -77.1

The mean plasma ChE level in contrcl males decreased during the study *o a 12-

- mon<th level that was 14.3% lower “han the pre-test value. The decreased level in
low-dose males was probably within *he range of normal variabili*ty and a possible
compound-related effect on the decrease observed in mid-I doge zales is questionable.
The 12-month ChE levels in mid~II and high dose females, which were substantially
lower than respective pre-test levels, appear %o be *he result of compound-induced
reductions.

Levels of erythrocy*e and brain ChE, observed a* “he end of the study, are shown
in *he Eollow;ng *ables. —\

<
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Comparison of Pre-~test and 12-Mon*h Erythrocyte Che Levels
Mean ChE Levels (mU,/m1)
Dose(ug/kg/day)-~ 0 5 10 50 ' 250
Males
Pre-test.-~ 3768.8 © 3570.0 3581.7 3706.7 3758.3
12-month-~~ 3675.0 3703.3 3616.0 3523.3 2780.9
% change~-~ ~2.5 +3.7 +1.0 -4.9 ~26.0
Females
Pre-test-- 3636.2 3741.7 4018.3 3778.3 3726.7
12-month-- 3552.5 3793.3 3873.3 3713.3 \e3026.7
3 change-- -2.3 +1.4 -3.6 -1.7 ~18.8

Apparent compound induced reduc*tion in erythrocyte ChE was observed only in high-
dose animals; this effect was marginal in females.

Twelve-Month Brain ChE Levels

Mean ChE Levels (mu/q)

Dose(ug/kg/day)--~ Q S 190 50 250
Males
Cerebrum~-~ 714.1 685.4 717.4 652.1 404.2
Rel.to controlg-- ———— ~4.0 +0.5 -8.7 -43.4
Cerebel lum-- 2564.1 2522.9 2778.5 2264.8 1175.0 .
Rel.to controlg-~ - ~1.6 +8.4 -11.7 ~54.2
Females
i
Cerebrum-- 781.2 872.9 862.5 825.0 433.4 :
Rel.*o controlg-- ———— +11.7 +10.4 +5.6 «44.5
Cerebel lum-- 2334.4 2887.5 1975.0 2314.6 1116.7
Rel.*o controlg-- -———— +23.7 -15.4 -0.8 -52.2

The only obvious compound-induced reduc*ion in brain ChE levels Occurred in high
dose males and females. These da*a show congiderable fluctuation in Chg levels
- (both above and below control levels) in both Sexes among tha other dosage groups.

Clinical chemistry

Total plasma protein levels were lower a+ all intervals in both high dose males
and females “han in Tespective controls; *he differences were Btatistically
Significant (p<0.05, dunnets's + tegt) a¢ all intervals in ®ales and at 3 and § qs

| A
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months in females. Howerer, a dose~response trend was not evident for these
differences and the *erminal *otal protein levels were approximately 5% higher =han
respective pre-~test valzes for both high dose males and females. The corresponding
increases for controls were approximately 18 and 16% for males and females,
respectively. A similar cattern of lower levels of albumin and globulin relative
=0 controls, but not o sre-test values, was shown by the data.

Low plasma calcium leveis relative to control values, were statistically
significant in high dose males a+ & months, mid-II dose females a* week 6, all
female treatment groups a* 6 mon*ths and high dose females at 12 months. Compared
L0 pre~test values, terminal calcium levels in high dose dogs were approximately
15 and 16% lower, respectively, in males and females. However, terminal calcium
-evels in controls were zlso lower than pre~test values; approximately 13 and 10%
for males and females, Tespectively. )

Other statistically sigzificant differences between test and control values were
either sporadic, observed in only 1 sex and/or did not conform to a dose/response
celationship.

Based on considerations :ndicated above, none of the noted differences between
control and test clinical chemistty values appear to be biologically significan=.

Hematology

The investigator indicased that the following differences between control and tes+
values for the measured Tematologic parameters were statistically significant: Secreased
mean corpuscular hemoglcoin concentration in mid-I, mid-II and high dose males a«
6 weeks, mid-II dose males at 3 months and all female treatment groups a*t 3 mon%hs;
decreased mean corpuscu’ar volume in high dose males a+t 12 months; decreased
platelet count in low dcse males at 12 months and increased mean corpuscular
hemoglobin in low and high dose males a* 12 months. Congidering the absence of
dose/cresponse pa*t*terns, -he sporadic nature of these differences and the limited
degree of fluctua*tion cisecrved for the noted parameters, there is not convincing
evidence to indicate %ta= -reatment had an effect on the investigated hematologic
parameters.

Jrinalysis

There was a sligh*t but zonsistent reduction in urine pH (6.0-7.0) in high dose
males and a sporadic reduction (week 6 and month 12) in high dose females.

Urine color *tended %o bz straw or amber among *treated males and females oniy, however,
a relationship %o phoraze dose-level was not apparent.

The changes observed in =-ne urinalysis parameters have no obvious toxicological
significance.

Necrogsz data
Organ weights

A comparison of mean val:es for absolute organ weigh*ts and organ “eights relative
%o body or brain weigh* 3id no* reveal any obvious compound-related changes.
Compared to respective -cntrol velues, ncne of the differences for mean absolute or
telative organ weights were statistically significant (p<0.05, Dunnett's + veg+;

in any treatmen: group £ either sex.

o
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Gross pathology

Treatment-related changes were not observed during gross nNecrepsy. A summary
table (T-4.11.2) as well as the individual animal data (page v-61) indicated that
4 mass was observed on the spleen of 1 high dose female(No. 504232), however,
subsequent histologic examination evidently did not reveal a neoplastic lesicn.

Microscopic pathology

Data from the histologic examination of noted tissues and organs did not demonstrare
treatment-induced lesions (neoplastic or non-neoplastic) in either sex. The
presence of a plasmacytoma, associated with the prescapular lymph node, and a

skin fibroma (head region) were found in the mid-I dose male that was sacrificed
moribund, however, these lesions were apparently incidental findings that were
unrelated to treatment.

A summary table for the incidence of neoplastic microscopic findings for male
dogs was omitted from the report.

Conclusions
L2nesusions

The oral administration of phorate in capsules to male and female beagle dogs for 1
Year at dosage levels of 5, 10, 50, and 250 ug/kg/day did not cause any mortalities.
sne 10 ug/kg male was killed moribund during week 24 of the study, however, the
reason for the lethargic condition was not apparent.

Clinical signs which reflacted compound-induced changes included slight tremcrs
in some of the high dose males and females, sporadic vomiting among all treatment
groups and slight inhibition of body weight gain in high dose males. None of +he
differences in mean body weights between treated and respective control grours
were statistically significant. ’

Low plasma levels of total protein, albumin,, globulin and calcium in treated

groups compared to corresponding control levels did not appear to be toxicolegically
significant. Although the respective differences were usually statistically
significant, the concentration of each was typically higher *than the corresponding
pre-test level.

Other clinical chemistry and hematological parameters were similar in control and
treated animals at al] dosage levels.

There was a slight but consistent reduction in urine PH in high dose males; +hig
occurred sporadically in females. These observations have no obvious toxicological
significance.

Plasma cholinesterase was clearly inhibited at 50 ug/kg/day in both males and
females while erythrocyte and brain cholinesterase were inhibited at 250 ug/<g/day
in both sexes.

The administration of phorate had no apparent effect, at any dose level, on organ
weights which were presented as absolute weights, weights relative o body weight
and weights relative tg brain weight.

Gross and histologic examination of guideline organs <nd tissues from all animals
did not reveal any lesions that could clearly assouciated with treatment.
| W
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The cegistrant should submit a summacy table for the incidence of neoplastic microscopic
findings for male dogs, as previously requested (Memorandum, Swentzel, TS-769cC,
to Edwards, Ts-767C, Januacy 27, 1988).

The LEL for the Systemic toxicity of phovate in this study, based on body tremors
in males and females and inhibited body weight gain in males, was 250 ug/kg/day;
the NOEL for systemic toxicity was 50 ug/kg/day.

The LELs for cholinesterase inhibition were: plasma= 50 ug/kg/day; RBC and brain=
250 ug/kg/day. The corresponding NOELs were: plasma= 10 ug/kg/day; RBC and brain=
50 ug/kg/day.
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SATA EVALTATION REPORT

STUDY TYPZ: Teratogenici<y:Rabbix~s TOX. CHEM. YO.: 660
MRID NO.: 401745-28

TEST MATERTAL: O,o~die:hyl-s-(e:hyl‘:hio) aechyl pnosphorodi~hicare
SYNONYMS: Phora<ze 4

STUDY NUMBER(S): 86-3039

SFEONSOR: american Cyanamié Co.

TESTING FACILITY: Bio/dynamics, Inc.

TITLE OF REFPORT: A Teratology S+udy wi%h Phorate in Rabbi+-s

AUTHDR(S): R. Schroeder
REFORT ISSJUED: April 20, 1987
JEFORT ISSUED

ONCLUSIONS : fhorate, dissolved in corn oil, was adminis=eved via oral gavage =o
groups of 20 pregnant New Zealand white -abbi“g on days 6-18 of gestazion a% dosage
levels of 2.15, 0.50, 0.90 and 1.2 ag/kg’/day. The animals were sacrtificed on Day 30
of ges=ation =o examine the fetuses.

Ma“ernal =oxicity was eviden* at =he 0.50, 0.90 and 1.2 mg/kg/day dosage levels,
based on body weigh* loss during treatment and compound-induced mortality.

Noted malformationg: open eyes and curved scapula in one high-dose litter and argulated
nyoid archies) ia a small number of fetusges in the 0.9 and 1.2 mg/kg/day dosage grcups,
appeaced =5 be secondavy effects of maternal coxiciry.

Treatment 7ad no apparent effect on any of +he investigated reproductive parameters.
None of the other skeletal ot visceral mlfomtions/variations, obgerved in treated
fetuses, were indicative of developmental Toxiciry.

The LOEL and NOEL for maternal toxicity in *his study, based on mor=ality and body
weight loss during “reatment, ate 0.5 and 0.15 mg/kg/day, respectively. The NOEL for
developmenzal toxicity is 1.2 mg,/kg/day, +he highest dosage of phorate adminis+ered.

Classificazion: core-minimum

*

Quali<y assurance: a 8tatement was submjtved with the atudy.
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Animals
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Mating

Each female was placed in a male's
observed, <he female was placed in
obgerved wivh ~he second male, <he
cage. The day on

ges<a%ion.

cage. One

female

Compound adminsi+ration

The <esg= material wasg adminisvered via gastcic intubavion on Days §
vehicle (corn ©2il) alone.

of ges<a<ion. Th: controls were given <he
volume wag 2 al/kg for all groups.

The female rabbiss (100} were divided in-o

¥as Purina High-riber Rabbi«
watering sysvem,

=0 “wo hours af<er coitus
che cage of a second male.

2°F and <he relasive humidisy
fcur lighe/darx cycle

¥as provided.

Chow

wasg
#hena coitus was

which coitus wag observed wish both males wag censidetred Day 9 of

-

o 18, inclusgive,
The dogage

<he following dogage groups:

o \A



Seup e (nerezroey
I 0
I 0.15
11z 0.50
Iv 0.90
4 ’ 1.20
Evaluations
Ma<ernal
In-life

Physical obgervariong

Each female wag examined ~wice daily for signg of phamacoloqic Or “oxicologic
effects and mortali*y. iIn addi~ion, each female wag given a detailed physical
éxam on Days 9, 6, 12, 18, 24 and 30 of gesta<ion. On Days 6, 9, 12, 15 and 18
~hesge detajled Physical examinazions were given after all animals were dosed for

Body wei ghts

Individual “eigh+s were recorded on Days o0, s, 12, 15, 18, 24 and 30 of ges=a<ion.
Pog<mor-em
~—~—=-dortem

Gross examina%tionsg

Gross pogs<moreem examinations were performed on al] mated cvabbitg, T+ wag
indicated «ha« only abnormal “is8ues were saveq in 10% neysral buffered formalin,
Females showing 8igns of abor+ion (passing of placental/fexa] “issue priocr o
Day 25 of gestation or later) were killed via in%ravenous injection of sodium
penzcbarbi«al in ~he marginal eatr vein on the day such evidence wag obseryed.
Reproduc=ive 8ystems were examined. all rtemaining females were gacrificed on Day
30 of ges=ation. :

Reproduc+ive 8ys%em

The intac= iterus (ovarieg atzached) wag temoved from «he abdominal cavixy,
weighed and =he number and loca~ion of “he follcving were recorded for each
uterine horn:
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live fe-uses
dead fevwuses (no 2v:idence 3£ <isgye degenera<~ion)

late resorp-ions ‘cecoginzable dead fev-ug undecrgoing degenera-ion tegavdless
of size)

early resocp=ions {evidence of implan<tation bu- no recognizable fe-us)
lmplan=ation sis=g

The ovaries wece dissected free from <he uterus and evaluated for -he presence
of corpora lu-ea.

#hen no uterine implan+s were grossly appacen=, <he uterus was stained wish
ameonium sulfide. If 20 foci “ere visualized, ~he female was considered not Preguan+«.

Fe=al

Prior %o scheduled “2rmina~ion

Fetuses/delivered p@s recovered during -he Day 26-30 geg*ation interval were
evaluated for ex-ernzl malforma=iong, eviscera=ed and processed for staining of
che skelexal structuces with Alizarin Red s. These stained specimens were evalua~ed
for skele+-al malforme=ions only. Only grossly abnormal fetuses obrained earlier
:nan Day,26 were savzd (10% formalin) fer possible future examinavion.

Sckeduled zermina~iox

All feruses were given a gross examina~ion for =malformationg of *“he extecrnal
forma, including examrna=ion for palatal defeces. Subsequen:ly, each fetus was
weighed and ~agged izdividually for iden=ifica~ion.

Sof~ =issue examina+zon

All fevuses were eva_za=ed for sof: =issue malformations and variations using a
microdissec=ion procedure (Staples) and =he Sex was noted from +he internal
examina“~ion. Follow:zng <hig procedure, ~he visgcera wete removed from the thorac:c
and abdominal cavitisg and discarded. The eviscerated fetus was then skinned. zs
=he skin of %he head was removed, “~he eyes were evaluated grossly for obvious
malforma~ions. The Irain was evalua=ed by making a “ransverse cut with a tazorc
blade pacallel and JI3T posterior «o =he frontal-parietal Suture and through =he
cerebral hemiaspheres. The @micro-diggection procedure was pecformed under a
dissecting microscops (19-20X) and magnification lensg (2.0X). Byes and brain
observationg were periormed grossly.

Skelexal examina*ion

The eviscerated/skir-ed fetal specimens were processed for staining of +he
osgi1fied gkele%al STTicTures using <he Alizarin Red § staining procedure of Crary

%\6
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28 modified by =he inves=igavocr (Bio/dynamics). re-al skeletal specimens werce
evalua=zed under a 2.0X magnificazion lens.

Laze resorp=:ons

Late resoczvions were weighed, examined grossly for ex-ernal malforma~ions (size
permiz=ing) and discarded.

Statis-ical analyses: See Appendix

Resul<s

Tes% marterial stabilivy

Analyses showed =ha*'<he mean phora«e concentra-ion in che stock solution for ~he
duration of =he s=udy was 97% of =ha nominal concentration while *ha* for -he dosiz
solutions was 94-96% of ~-he respective nominal levels.

Mavernal mortalizy

The unscheduled dea<hs on <hig s+tudy are =abula<ed below:

Ma~ernal Mortali+ieg during Ges=a%ion

g

Stoup No. Animal ¥No. Day of Gesta%zion Mode of Deaxh*
(No. of days dosed)

I 1506 13(8) 1
II 2504 14(9) 1
III 3503 19(13) 1
v 4504 18(12) 1
: 4520 18(12) 1

v 5502 15(13) 1
5503 23(13) 2

5504 18(12) 1

. 55058 19(13) 1

5507 ' 14(8) 1

5509 18(12) 1

5510 18(12) 1

5513 17(11) 1

5514 28(13) 3

5518 15(9) 1

*

1: spontanecus
2: sacrificed-abor-ed
3: sacrificed-premazure delivery
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The animals in Groups I and IT (1506 and 2504) died soon af-er dosing, =herefore,
iz is the iaves=jiga-or's opinion <ha- <hese deavhs should be at=ribuved %o intuba<~iczn
errorc.

The Group ITI female =ha< died (3503) had log+« weigh~ during «he “ceatment peciocd.
Since <he :zves=igaror found 1o evidence of an intuba=ion injury, <he deash of =hig
animal was -onsidered =o be “reatmenz-celazed. Based on similac evidence, <he Group
i7 deaths also appear =o be “reatmen=-rela<ed. Likewise, =he spon-anecus dea~hg

11 Group V {3) were evidently rela<ed -0 -cea*men~.

Pregnancy ra=e

All of zhe females <=ha= died Spontanecusly were pregnant a* “he “ime of dea<h.

Pregnancy Rates ‘%)

Group No.: I I1 I1I 1v v

30 30 95 85 100

Marernal body weights

Mean maternal body weight gains during gestation (Days 0-30) were ag follows:

Mean Marternal Body WAeight Gain

Group No.: I IT III v v
Mean w+t.(g3): 491 467 334 348 468
% Gain: 14.2 13.8 _ 9.8 10.2 13.8

These data iandicate *hat maternal bodyweight gain was inhibited in Groups III and
IV. An examination of <he individual data revealed that thevre were 2 outliers in
each of “hese groups; 2 females in Group III had slight weight losges (33 and 21gq)
while 2 females in Group IV had small weight gains (95 and 138g). Excluding these
outliers increases the mean bodyweight gains %o 11.5 and 11.7% for Group IZI and
1V, respectively. Although the intergroup differences in body weight gain were no=
remarkable, <he differences noted in Groups III and IV may be treatment-related. I«
is possible =hat inhibited body weight gain was not indicated by these da=a in
Group V because those females which were adversely affected by treatment 4id no<«
live until Day 30 of gestation. For example, the mean body weight in Group V at Day
18 of gestation was 9.4% lower (p<0.05, ANOVA) than +he control value (con=rol=3729q;

Group V=33773), however, this mean weight included data from females which subsequen<ly

died. The difference in mean body weight between Groups I and V at terminavion was
only -2.7% (Sroup I =3958g; Group V =3850qg). :

Inzergroup comparisons of mean maternal body weights on the lag: day of <vea=men<
(Day 18) showed that tteatment caused gligh% weight losses which followed a dose
~cend.
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Mean mavernal body weights a= Day 18
3roup No.: I II IIX v v
(g)=- 3729 3622 3525 3561 3377
Rel. <o con=rol -———— -2.9 -5.5 =4.5 -93.4
(3 diff.)
Say 18 vs day 6 +3.2 +2.8 -0.6 -0.3 -4.6
(% diff.)

These daza show relatively small differences, in compacrison %o controls, for ~he
3ean body weights in Groups II, III, and IV on she lage day of trearmen-. The
diffecrence for Group V was more pronounced. Differences celative o pre~-=reatmen=~
“eights were also moce pronounced in high~dose females.

The mean cocrected Day 30 body weigh=s (body weight minus gravid utecrus weight)
followed a relative patzern similar =o “hat for <he mean body weigh= gains shown above.

Corrected Day 30 Maternal Body Weights

Group No: I II II1 Iv v

Mean wt.(g) 3392 3301 3234 3272 3317

Relavive- ©o control J—— -2.7 -4.7 -3.5 -2.2
(% diff.) ‘

Alchough *“rea-men<* appeared %o have a sligh% adverse effect on terminal marernal
ody weigh® gain in Groups III and IV, the intergroup differences in carcasgs weights
2id no* appear *o be “oxicologically significane. Treatment caused body weight loss
Zuring “he =reatment period, particularly in Group V females, however, this effect
¥as not remarkable over the entire gestation period.

Matevrnal food consumption

Mean food consumption values were lower in treated groups compared %o the control
value, however, the differences wevre neither vremarkable nor dosage-celated.

Mean Ma%-ernal Food congumption (Gestation Days 3-30)

. {g/day)
Group No.: I IT IIT Iv v

48.5 45.5 42.0 43.8 43.9

Sporadic decreases in mean food consumption values were noted for Group V near “he’
end of <he <cea*men* period (Days 15, 18 and 19 of gestation), however, only the
iifference a% Day 18 was statistically significaat (p<0.05, ANOVA).

Clinical observations during gestation

The inves<=igator did not note any treatment-celazed clinical signs for females in
Sroups II-IV. Several Group V females were observed with stained skin/fur in the

ano-genital area during the “reatment period, however, this ig a common obgecvat
:a dying animals. W\%

e




Reproduction data

Abortion and premature delivery

One abortion and 1 premature delivery were observed in Group V. One female aborted
on Day 23; 4 placentae were found in the cage pan and 8 uterine implantation scars
were found. The premature delivery occurred on Day 28 of gestation; 8 intact fetuses
and 1 partially cannibalized fetus were found in the cage pan and 9 uterine
implantation scars were noted.

The investigator's historical ~ontw=ol data fo> 18 groups from 17 studies showed the
following:
Abortion Index: mean = 3.5%; aborted pregnancies were seen in 33.3% of all
groups; in these groups, the incidence ranged from 4.8 to 33.3%.

Premature Delivery Index: mean = 7.0%; premature Celivery was seen in 66.7% of
all groups; in these groups, the incidence ranged from
4.5 to 19.0%.

Considering the incidences of abortion and premature delivery in Group V (10% each)
in comparison to the investigator's historical data, it is difficult to Clearly
associate these findings with treatment, especially in a group in which the incidence
of maternal mortalities was 40%.

Corpora lutea count

Mean corpora lutea counts were comparable between groups.

Implantation sites

Mean implantation site counts were also comparable between groups.

Pre-implantation losses

The mean number of pre-implantation losscs Per group were:

Group No.: I II ITI Iv v
0.111* 0.063 0.083 0.123 0.104
+0.138 +0.153 *+0.122 +0.223 +0.136

* The investigator calculated this value to be 0.082 +0.097.
A trzatment-related incidence was not evident from these data.

Resorgtions

Treatment did not affect the number of resorptions/number of implants or the
proportion of litters with resorptions.

Viable fetuses and sex ratio

The mean number of viable fetuses were comparable between all groups. N2 dead 325 \Cq\

fetuses were found in any group at the termination of the study.
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Treatmen- had no apparent effect om -he fetal sex ra%zio.

Fexal body weigh+

Mean fe=ai body weigh=g were slightly lower <han correspcnding controls in bo=h

males and females in all “reazed groups, however, <he Geoup Vv weight (combined sexes)
was only 3.6% lower <han “he conxrol value and apparently does no» reflecs a <oxic
effec=.

Ex-ernal malforma+s ons

The only noted external malformations were omphalocele in 1 Group III ferus and
open eyes (bilateral) in 3 fetuses from 1 Group V litter (liteer size = 3). An
examina~ion of the maternal data for the female (No. 5512) which had +thisg lizver
revealed maternal toxici%y: body-weigh® loss was observed during ~rea*mens Days 6~
9, 12-15 and 15-18; ~he *otal weight loss during treatment (Gays 6-18) wasg 7784q;
food consumption was also telatively low. Additionally this female had 3 pre=-
implantation logses and 5 early resorptions.

The incidence of open eyes in Group Vv (3.5%) was considecably higher *han “he repor=ed
0.20% (5/2524) historical ircidence among con%*rols in the investigatocr's labotatoty,
however, all of the control fetuses observed with «hig anomaly (S) wece from one
li®*er. The investigator ci=ed a report (Palmer, A.K., 1972, Sporadic malformations

in Laboratory Animals and Their Influence on Drug Testing. Advances in Experimental
Medicine and Biology. Vol. 27: 45-80) which indicated tha* +he distribution of open
€ye can be clonic (litcer~-baged). The data in the current study is consisten« wi%h
this conclusion. Considering the ex=zent of maternal “oxicity that wasg noted for

female No, 5512, i% can no= be concluded wi+h any confidence that «he open fetal

eyes were a direct resul% of treatment,

Exrernal variations

There was no evidence of treatment-related changes; distendeq abdomen was observed
in 1 Group 11 fetus.

Visceral malformations and variations

The sporadic anomalies noted by the investigator were not associated with the dosage
levels of adminigtered phora=e. :

Skeletal malformations

The only noteworthy malformaziong which occurred at higher incidences in treated
Versus control fetuses were angulated hyoid arches and cucved 8capulae.

Incidences of Noted Skeletal Malformations

Gtroup No: 1 II III v v

1/ Hyoid arch(es) angulated

Fetal incidence: N(%) 3(2.1) 2(1.4) 2(1.4) 8(7.1) 4(4.7)
Lit-er incidence: N(%) 3{(17.8) 2(11.9) 2(11.1) 6(40.0) 4(40.01

2/ Scapula curved

Q
(~]

Fetal incidence: N{%) g 0 3(3.5)
Litter incidence: N(%) 0 0 0 0 1(10.3)
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Mean fetal body weigh~s were slightly low among -reated groups, telative =o centrols,
however, the differences did no= appeac to be bioloqically significan«.

Two no=ewor-hy malformmations were observed in all of the ferzses (3) in one 1.2
mg/kg/day liv=er: cpen eyes and cucved scapula, however, “he dam exhibited significan=
signs of mazernal Toxicirzy during gesta-ion. Addi-ionally, a slightly increased
incidence of angula=ed hyoid arch(es) was observed at ~he 0.9 and 1.2 ng/kg/day

dosage levels, however, =his anomaly also appeared to be secondary “o maternal
toxicixy.

There were né other skeletal or visceral malformations/vatia:ions in fetusesg
from treatment groups which were indicative of developmentai toxicity.

The LOEL and NOEL for raternal ~oxicity in this study, based on mortality and
body weight loss during =reatment, ace 0.5 and 0.15 mg/kg/day, respectively.

The NOEL for developmental ~oxicity was 1.2 mg/kg/day, the highest dosage of chorate
administered.
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Three Gereratior Reproductior in Yice

FICHE/MASTER ID 000923853

Lo e thtey

-ae

Systemic Irsecticide: Successive Gereratior Studies with Mice:
Report No. 65-136. (Yrpublished study received or urkrowr Zate
urder PP0378; submitted by Americar Cyaramid Co., rircetor, N

- .
- Ve w ]

CDL: 092662~3) '

Morici, I.J.; Shaffer, C.B.; Ribelir, W.E.: et al. (1965) Thimer (x-

Test Chemical:

Phorate Technical
Protocol:

Four groups of male ard female Albiro mice (CFl strair) were
assigred to diets cortairirg 0 ppm (cortrol), 0.6 ppm, 1.5 zpm cx
3.0 ppm of Phorate (Thimet). Arimals were approximately ore

morth of age ard acclimatized for ore week before testing. diec
was prepared weekly. For matirg purposes, 8§ matirg groups, each
corsisting of ore male ard 2 females, were set up for each dietzry
level. Some of the subsequent matirgs had fewer females sirce =
few dams were lost,: Matirg groups were housed together urtil is
“as obvious that females were pregrant or a maximum of 13 days
had passed. Males were rotated withir their specific group abou-
midway through this interval, After separation from the males,
females were housed irdividually irn resting cages.,

The study was performed according to the followirg chart,

Fop gereration

Fla (discard)

F1b gereratior

F2a (discard)

Fab gereration

7
L— F33 (discard)

F3p gereration




St mating wers
their secord

2 not reduced in size, Survivizg pups were courtad as
2irth as possinle, ard at 5 ard 21 Zdays afrer Sirzo,

scer afcar

At wearirg (21 days), the bSods weight and sex of each pup was
reccrded, Zacn litter, ircludirg stillzorrn PUps ard those whigt
died before wearinrg, was examired for acrormal or deformed me~pers,

¥y zrimlas were received from a supplier ard mated -at rardom. I
a1l matings of Subsequent litte:s,.:ecc:ds “ere kept of sires arg
Zams to avoigd siblirg matirgs. Arimals were selecteé at rarzon
£rem the Fj, ard Fyn litters for subsequert matirgs. Irsofar as
Po0ssidble, a female was taker from each litrer ard a male was
selected from alterrate litters, Ir those irnstarces where less
thar 16 litters were cast, additioral arimals were selected 1o
orirg the total rumber Up to 16 females ard 8 males.

Ir additior to these gereral commerts relative to all litters,
Observatior specific to giver matirg were:

Fo_Gereration
U _Z=s-ation

6 September 1963 - Started or Test. 4 “eeks old.

25 Odctober 1963 - First mating., 11 weexs old,

8 Jaruary 1964 - Seconrd matirg. 22 weeks old.

Focd corsumptior measured Lo time of first matirg,

Body weights recorded periodically ard sefore each maticg.

Fin_Cereratior.

10 April 1964 - First matirg. 12-14 weexs old.
4 Jaruary 1965 - secord matirg. 23-25 weeks old,
30dy weights recorded periodically ard tefore each matirg,

-

Fob_Gereration

19 Jczober 1964 - First matirg. 12-14 weeks old.
1+ Jaruary 19635 - Second matirg. 23-25 weeks old.
3cdy weights recorded periodically ard cefore each matirg,

Gross Autopsy ard Microscopic Observaticrs, Autopsies ard tissue
examirations were corducted as follows:

fqg = Parernt gereration -~ discarcded Without autopsy..

la = first gereratior, first litters - :irtact arimals observed
for gross defects, discarded Withcut autopsy.

irst gereratior, secord litters - irtact arimals observed
Or grcss defects, discarded Withcut autopsy.

ry
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F2a - Second gererarion, firsg llzzers - inrace arimals observed
for gross defscrs, discarded wiriaout autopsy. ‘

F25 - Seocrnd gereration, secord iitters - 1§ female arnc 8 male
mice from each zroup were selected to produce th F35 and
F3n gereratiocns, After g 3T0sSs examiratior at “earinrng, tne
remairing Fym puns were discarded without autopsy. When
the F3, Zups were weared at approximately 21 days after
Sirth, survivors of these 24 parent arimals for each group

“eére aresthetized with chloroforn, exsanguirated, autopsied,
ard liver, Xidreys, arnd gorads were weighed. No Aaicroscopy
was performed. Autcpsies were in the following sequernce:
male parerts, females failirg to produce yourg or whose
yourg nad died before wearirg, and females raising litter
to 21 days.

F3a - Third gereraticr, first litters - irtact arimals Observed
for gross defects, discarded without autopsy.

F3ny = Thixd gzreration, second litters - PUPS were raised to
21 days, sexed, weighed and killed by placirng ir a jar
corntairing vapor of chloroform. Immediately after death,
the smallest cr least healthy appearing male ard Zemale of
each litter were autopsied ard portions of the following
organrs were fixed with 10% reutral buffered formalir for
Nistologic Processirg: skeletal muscle and femur, spleen,
meserteric lymph nrcde, panrcreas, liver with gall bladder,
stomach, ileum, color, urirary bladder, gorads, prostate or
Mterus, adrerals, kicdreys, thyroids (arnd parathyroid if
ircluded), trachea, esophagus, lurg, heart, brair.

The remairing arimals in the litter were sSeparated by sex ard
autccsied as completely as was Possible withcut damaging any

bores. They were ther skirned, eviscerated, and trimmed of
extrareous tissue. The carcass was fixed in 70% etharol, dehydrated
ir acetore, cleared ir 10% potassium hydroxide, ard the bone
Structure was staired with Saturated alizarir solutior. The bory
skeletor was then examired urder ar illuminated 3x magrifying

lers,

Several litters, or irdividuals withir licters, failed =-o reach
21 Zays of age. These pups were autopsied and their skeletors
“€re processed wherever the arimals were fourd i a pre—autolytic

state or before havirng being eaten 2y the mother,

b




All arimals (Fg through F3) cf all levels, which died before
wearirg, were examired. Examiration, Without autopsy, was
performed by the sciertific assistanrts wheo cornducted day—to-day
operatiors in the performarce of the Successive gereratiorn stucdy.
Frequenctly, mearingful examiratiosns wera dreverted by the rapid

autolysis of mouse tissue, ]

The criteria Proposed by Oser ard Oser (7, Nutritior, 60: 489-305,
1356) were used to evaluate the results of this Study.

Results:

Gereral Observatiors, The author sStated that the overall appeararcsa
ard behavior of test ard control arimals was good throughout the
feeding period. Durirg the first 2 weeks after the start of the
test, several 1.3~ppm ard cortrol arimals, alorg with a few of

the 0.6-ppm group of the Fg gereratior became sick, ard a cortrol
male died. Consequently, all sick—looking arimals were replaced,
i.e., 4 males ard 1 female from the 1.5-ppm group, 3 males and 2
females from the corntrol group, ard 1 male ard 1 female from the
0.6-ppm group. At various times throughout the study, some g
arimals had soft feces, wet-bottoms, loss of fur, or sores on §
their bodies. These corditiors Occurred amorng test ard control :
arimals without ary specific distribution as to feeding level,
Except for these irstances, the overall condition of the animais
was good. .

Body Weight. According to the author, rno statistical evaluaticr
of the data was urdertaker, 1In gereral, however, mean weight of
each group was comparable to that of itsg controls of the
Correspording sex. There also was a relatively close agreement
ir body weight betweer each group at the start of each of the
Successive matings, .

Food Irtake. Food irtake was Measured orliy for the Fg gereratior
prior to the iritial matirg., Sirce animals were housed ip pairs,
o measure of individual corsumption was obtaired. Mean food
irtake ard mear dosage of Phorate for each group, calculated for
a 3-week period during this time, is summarized below:

Males Females !

Dietary Mean food Mean Mear food Mear ]
level intake dosage , intake dosage ?
(ppm) (g/day) {mg/kg/day) {g/day) (mg/kg/day)
0 4.7 - 4.6 -
0.6 5.2 0.12 4.7 0.13 |
1.5 5.0 0.30 5.2 0.33 |
3.0 4.8 0.54 4.6 0.64 i

A\




Foecd intake was rct affected Oy additior of Phorate to the Zists,
Ir fact, the mear intake for each test group was slightly hizner
thar that of cortr2l arimals of the correspordirg sex. Sirce the
T2ti0s betweer the Josages for each dietary level were eéssertially
the same as the Tatlios betweer the dietary corcer ratiors, rhig
Provides further eviderce that the additior of Phorate to tr

diects did rot affect food corsumptior,

v

Reproductior arg Lactatior,

a. Fyg_Gereratior. Ir the first matirg, the l.5-ppm group had
lowered Viability ard Lactatior Irdices, and the 3.0-ppm group
had a lowered Lactatior Irdex. Ir the secord matirg, the 0.6~p.m
JXoup had a decrease ir the Fertility Irdex. Sirce all other
irdices for test Fo arimals equalied or €Xceeced those of the
cortrols, ard sirce the decreases observed ir the first matirg
did rot recur ir the secord matirg, it is corcluded that feedirg
of a diet cortairing as much as 3.0 ppm of Phorate had ro adversa
effect orn the reproductior ard lactation performacce of Ty
gereratior animals,

Mear body weight at “earirg of male pups frem Phorate~fed
arimals ir the firse matirg was lower thar that of the
cortrols. However, since mear body weight of Phorate-derived
females ir both matirgs, and that of males ir the secorg
mating €xceeded that of bups from control arimals, it is
corcluded that diets cortairirg 3,0 ppm, or less, of Phcrate
had ro adverse effect on body weight at wearirg,

The total rumber of pups weaned by the 1.5-ppm ard 3.0-pom
S¥roups ir the first mating was less thar that of the controls.,
Ir the secord mating, all test groups weared more Dups than

the cortrols, Therefore, it is corncluded that diets corztairning
as much as 3.0 pom of Phorate had ro adverse effect or the
~umber of Pups washed.

Amorg corntrols, one had a closed eye at wearing. 1In the 1.5-
PPM group, z animals had both eyes closed at wearinrg, while
the 3.0-ppm group had ore arimal with a closed eye ard a

stillborn PUpP which was deformed ard had orly a bug for ore

O. Flp_Generation. Orly 14 females are irdicated for the secord
nating of the 3.0-ppm group. Excluded were ore female which
w#as found dead the day after havirg been mated for the second
time ard another which suffocated after havirg cast a livea
litter, Since the pups of this latter arimal were destroyed,
she has been excluded from the calculatiors.
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The results of both matings show that contral arimals hag
Fertility o» Gestatior Irdices of 130% ir 3 of 4 irstarces,
Amorg test arimals, the same irdices were 100% ir 9 of 12.
irstances, Faliure to establish Pragrancies irn ore O0.6-cpom
arimal ard ip arother from the 3.0~-3pm group, ard the inaaility
of a control ard a 3.0-ppm Sroup rfemale to cast live litrers,
dccourt for the 4 tinmes that these irdices fell 2elow 1l00.
However, sirce ala arimals irf the 1.5-ppm STOUp conceived arg
cast live litters, it s concluded that this level was w:itheut
effect or the fertility of mice, Viability was slightly
reduced for 0.6-ppm ir both matings ard ir the 1.5-ppm group
for the secord matirg. Sirce viability of the 1.5-ppm group
exceeded that of the cortrols in the Secord matirg, ard sirce
viability in the 3.0-ppm group ir both matings exceeded that
of the cortrols, it is corcluded that 3.0~ppm of Phorate 4dig
rot effect viability. The Lactatior Index for the 3.0-ppm
group in both matirgs fell below that of the cortrols,
Therefore, 1.5 Ppm agair becomes the level at which no adwverse
effect was roted. .

Mean body welght at wearirg of Phorate~fed PUPS exceeded thar
of the controls except for 3 irstances: l.5-ppm males ir the
first matirg ard 0.6-ppm ard l.5-ppm females ir the secord
matirg. Sirce the decreases were slight, and sirnce they Jdig
rnot occur ip ary particular patterrn, it is judged that feeding
of ‘Phorate had.ro adverse effect on body weight of pups az
wearirg.

Ir both matirgs, the rumber of 3.0-ppm Pups weared was lessg
thar that of the cortrols. Sirce the number of pups weared
at l.5-ppm exceeded that of the cortrols, it is concluded
that dietary levels of 1.5-ppm, or less, of Phorate had ro
adverse effect on the number of PUDS weaned,

A small number of assorced defects were seer in the 0.6-pom
ard 1.5-ppm groups. Nore were observed in the 3.0-ppm group,
while a cortrol pup had a missing eye and arother nad both
eyes closed at wearing.

Fon_Gereration. The author stated thaty a cortrol female

died at the start of the first mating while housed with the
other female ard the male, Durirg the first mating, a l.5-gom
female was found suffocated, arg her pups also were dead, 7
days after she cast her litter. 1In the Secord mating, femala
from the 3.0-ppm dietary level died a few days after givirg
birth to a live litter, Her puUps were destroyed. These 3
females have been excludad from the tabulations.

lffi‘?(g%



The dzta or these 2 Ma8tings shiw more variability ehat data
odtalned in earlisr- MALIIZS. The Fercility Index of 211l test
ST2UDS in the secord MATing was selow that 2f the cor=rols.
dowever, tnere is -5 sugziestior of a dose-resporse effect, Te=
Gestatiorn Tndex was not affected”ny the test diets, sirce ail =ut
cre 5I tne estapl:sned FIEgrarciss resulted ip the Dirth of 1:i-2
sUPS. The exceptizrn occurred ir the lowest dietary level during
the firse matirg, zarnd it 2id rot Tecur ir the secord mating

ile zhe 7iabilicy of 3. ~PPm 2ups was decreased irn 20th mati=zs,
immediate post-ratal urvival of 1.5-ppm ard 3.0-gom pugs
alled or exceecded thaz of the cortrols, The lactariorn
perZormance of the J3.6-pmm group also fell below that of the
cortrols. However, femalss from the 2 higher levels 2xceeded zna
cortrcls in this =2spect Zurirg the first mating. Ever thougn
the Lactatior Indices of =zhe 1.5-ppm ard 3.0-ppm groups durirng
the secord mating were atove 90%, they were less thar that of =-=a
cortrols. The amount of he decrease fronm control values was
less than the amourt of waich lactatior performarce of these 2
Groups exceeded that of =1e cortrols during the first mating.
Sirce the failure of ore Zemale frow. the 3.0-ppm GIoup to corczive
dccourted for the cecreasad Fertility Irdex of this group, arg
sirnce the performance of -ne 3.0-ppm group otherwise was compars
O or greater thar shat 2f the cortro:s, it is concluced that
irgestion of diets ortaizing up to 3.0-ppm of Phorate had ro
adverse effect on Tr2productior ard lactacion performarce of =mi-=
during -chis firal »1ase I the study. :

)
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Mear bcdy weight of 3.0-zzm males was only slightly lcwer tharn
that oI the controls, Anile 3.0-ppm females also weigned less
tha

r taelr controls, the Iear weight of this high level group wsas
sT€ater than that ¢* pups Irom lower feeding levels, Sirce thsra
is ro suggestion of 3 dosa-resporse :elationship, it is concluced
that overal! there was rc adverse effect on the mear weight at
“earirg of pups gereratec :n the third Cy<le of this study.

ra
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The totzl rumber of Pups ¥eared cduring these 2 matings was reducag

at the J.6-ppm and i.5-pmm dietary levels, Controls ard 3.0-com
STOUD arimals weared almesc idertical rumbers of pups, Therefzrs,
1t is concluded that a disz corntairirg 3.0-ppm of Phorate hagd --
deleterious effect en the number 5f SUPSs weared,

The nosc commor abrermalizies rotad it these PUps was arn cphtr:lais-s

which caused swelli~g ang closirg of a rumber of eyes, cfrer

urilaterally., This occurrad inm all groups ircluding the contr~=,

Jdther sportareous lesiors were also OoCserved, but with ro dos
relaticrship,



In crder -- 32T 2 IzZnpranerns:ga SiTTire 3% -ns Ferizrmanze -§f --s
2rimals during all s MATINF TyCles, zne Za-: #2I2 ZIAmTinec as
S°CWn Celzw, TRese I134952s ars zages S In2 acrs zthar 39 =2atTim3s
IinZuict=2? 3% a23cn cl2rary lavel S4Zing Tnis 3TiTY.
Siazary ?izs cer l:irear
-3 2crr
fccm, Aliva dearnad F.ZI. Erp J.Z. ~-.
3 o I 7.3 i29 23 2= iz
J.5 2.3 5.3 33 23 22 z3
L.5 3.2 7.3 35 =23 23 =3
3.3 20,1 7.5 93 33 EAY 23
The poorest sveral: serformarce, was tnarc :f Ze 0.35-ppm 3Tzup.
The l.5-ppm ard 3 J-ppm groups nad ar overall reproductior
9ar‘ovmacc which co

cmpares very favoraoly 4*:3 that 2f =he
7 suggestior of ar adverss efface “ould -e
the Lactatior Irdex Obsezy

controls., The or’

slight decrease ir
3roup.

a

To get an owverall

e

ed for <he 13,3- -Dpm

of

Assessmernt of Dup wexﬂhts. “he mean weisne
2ach sex from all litcers zr sacn dleta:y izvel 9% zmcrava 23
Paicu’atcc as follcws:

Dietary Mear wearing we.gnt

level (3)

(pom) Males Females

W= W
. s
Q Uvon

It 1s evidert that 'eed1r~

2f Phorate nad r- agd
“eignt of pups at wearlrg.

Jrzar ANeights at Autopsy.

<lireys were determired at F25 2rimals <4aica mas
mated to produce the F3 1

<liters, Mear weignts of tnese orzarn
3as percentages of Jody weight, “ere cocmpared
durrets (J. Amer

TeZ Oy the metacd -F
2-sided compa'lsor

The weiznts of Li7ers, 3zrads a-=

Statist, Assoc., 33: 1096-&-4
S at the 95% propapilie

1353) us:ing
-vel.

verse 2Zfece ~p



Siecar-

~evel Reiarive organ weigne

foomj) Sex ~.rer Gerad xtdnez
2 R} 5.79 0.53 2.24
3.5 k| 5.64 0.75 2.08
l.3 R | 5.43 0.51 l.82~
.2 A 5.48 0.79 1.89
) F 5.25 0.12 1.85
9.6 F 5.98* 0.11 1,381
1.3 rF 6.82 ] 0.11 . 1.57
3.3 £ 8.22 0.993 1.64

*Jalue diffarg significantly from contzol values (P < .35

AS seer ir the above tabulatior, mear liver weight of 0.6-pom
females was moderately ircreased ard mear kidrey weight of
1.5~ppm ard 3.0-ppm males was slightly decreased. The decresase
ir kidrey weizht seer to be treatmert-related,

Gross Autopsy ard Microscopic Firdirgs, Results of autopsies zn
t1e Fjn, gereratior showed ro corsistert lesions associated wisn
either-male or female regroductive tracts were encourtered., The
crly charge wnich could be .-eatmert-related might be the cccur-
of discolored ("clay-colorz¢ . livers ir 5 ;¢ 14 high level
females, However, the Pres,sire of trhig subjectively roted charge
2id rot appear to impair eitner the arimals’ health or reproductive
aoility, Furthermore, the mlcroscopic examiratior of the F3n
iivers revealed rothirg sirgificant,

Autopsy arnd Mlcroscopic examiratiors of F3p were dore or 11, 3,
?, ard 10 litters available at weanirg from the cortrol, 0.6 pcm,
.3 ppm, ard 3.0 Ppm groups Tespectively. The age of the arimals
tlat autopsy varied from 21 to 24 days excest in some cases wher
arimals died earlier, Accordi=g to the autior, ro consistert

a2drormalities were seern e .thar gre=sly or mic:cscopically.
Corclusiorn:
==_z=-usior

~actatior irdexes ir six, andg vlability irdexes ir two, out of
2ignteer possible irstarces (:r each case), are noticeable low
for vairous ievels of test cencourd though rot consistently dose-
relzted. This Suggests that rhsrate has a somewha: deletorious
effact on zhe Tursing arimals =ost marked at the 3 som lesel,

Sirce cnoliresterase Jetermitasiopg ig lacking here, ore can nce
iireccly “Orrelate reproductive performarce with POSsSible efface
cro2nzyme activiny,
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Five of sixteer female mice of the parertal Fy, gereratior shewed
clay-colored livers at autopsy. However microscopic studies ir
F3p Pups showed no pathological charnges in the liver.

Corservztively, a ro-observed effect level (NOEL) for reproductive
2ffects is corsidered to pe 1.5 Ppm based or the viability ard
lactatiosr indexes.

Core Classificatior:

Core minimum data,.

2.5. This studyvygs origirally reviewed by Dr. M. Quaife 195§,
The study I§ re-evaluated and the review re-writtern using
parts of the registrart's report. )



