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OFFICEOF ,
HESTICIDES AND TOXIC SUDSTANCES

TO: Ww. B, Miller/M. A, Mautz
Product Managers, Team No. 16
Registration Division (75-767)

THRU: Bdwin R, Budd, Section liead b%@ﬁ o
section II, Toxicoloyy Branch SR hﬂﬁ e
Hazard Evaluation Division (TS~769) -

THROU: Orville E. Paynter, Chief
Toxicology Branch
Hazard Evaluation Division (TS5-769)

SUBJECT: VORTHENE Technical (RE-12420): Lifetime Oval
Carcinogenicity Study in Mice. No. 415-006; 2/24/82.°
EPA Accession Nos. 247717-247719; EPA Record No. 71364,

“TOX Chem Mo, 2A

This study was conducted by International Research and
Development Corporation, Mattawan, Michigan, for Chevron
Chemical Company, Richmond, California. The study was revieved
for the EPA/HED/TB (TS-76Y) by a contractor, the MITRE Corporation,
McLean, Virginia. A copy of MITRE's ecvaluation, approved hy
Toxicology Branch, and a summary of the most important
observations, prepared by Toxicology Branch, are attached.
) The most important finding was that female CD1 mice (strain
used in this study), fed 1000 ppm of Technical Orthene for 2
years, had a higher incidence of hepatocellular carcinomas
and hyperplastic nodules than did the controls. All of these
carcinomas and most of the nodules were observed only at the
terminal sacrifice.

“Classification of this study: _Core Minimum.

Crutine, 1L Loche

Krystyna K. Locke, Ph.D,
Toxicology Branch o
Hazard Bvaluation Division (TS-769)
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summary of the Most Important Ghservations in the Study Entitled
TORTHENE Tochnical (RE-12420): Lifetime Oral Carcinogenicity

study in Mice" No. 415-006; 2/24/82. EPA Accession No. 247717~
247719; EPA Record No. 71364, '

T0OX Chem No. 2A

1. Female CDl mice, fed 1000 ppm of Technical Orthene
(acephate; highest level tested) for 2 years, had a
higher incidence of hepatocellular carcinomas and
hyperplastic nodules than did the controls. (Other
levels of Technical Orthene fed were 50 and 250 ppm.)

o The incidence of hepatocellular carcinomas in
the high-dose females and the controls was 15.8%
and 1.3%, respectively. 2ll of these hepatocellular
carcinomas were observed at the terminal sacrifice.
gtatistical analyses of the significance of tumor
incidence were not provided.

The incidence of liver hyperplastic nodules
(non-neoplastic lesions) in the high-dose females
and the controls was 19.7% and 2.7%, respectively.
Most of these nodules (14.5%) were observed at the
terminal sacrifice.

There were no hepatocellular carcinomas and no
hyperplastic nodules in the mid-dose females.

The incidence of hepatocellular carcinomag in
the low-, mid- and high-donse male groups, &nd in
the low-dose females, was either the same or lower
than that observed in the controls.

: The incidence of hepa“ocellular adenomas was
low in this study. For the low=-, mid- and high-
dose females, the incidence was 2.7, 0 and 3.9%,
respectively. For each one of the male test
groups, the incidence of hepatocellular adenomas.
was 1.3%. There were no hepatocellular adenomas
in the male and female control mice.

The incidence of other hepatic neoplastic
lesions (hemangiosarcomas and hemangiomas) in the
females, treated with 0, 50, 250 or 1000 ppm of
Technical Orthene, was 1.3, 1.3, 0 ard 2.6%,
respectively. The corresponding values for the
male groups were 0, 2.7, 0 and 1.3%, respectively.
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The incidenca of hepatocellular carcinomas in the
historical contro:an (22 studias representing 1630 CD1
female mice) ranged from 0 to 63.

There were dcae-related non-neoplastic liver injuries’
{hypertrcphy of hepatocytes, karyomegaly and intranuclear
inclusion bodies, in the males and the females, .n the
groups treated with 250 or 1000 ppm of Technical Orthene,
The highest iicidence of these injuries occurred at the
termins . sacrifice. ’

There were dose-reclated injurles in the Jungs (dark
pigmented alveolar macrophages, eosinophilic foreign
bodies and alveolar hyalinosis) and in the nasal cavities
(acute rhénitis), .n all groups of mice receiving the
test material. At the 1000 ppm level, the highest
incidence of lesions was observed at the terminal
sacrifice, in the males and the females.

Female mice in the 1000 ppm group had larger livers
(relative weight), smaller kidneys and brains (absolute
weight), and smaller ovaries (absolute and relative =~ ..
weights) when compared with the controls, Male mice in
the 100G ppm group has smaller livers and kidneys
(absolute weight) when compared with the controls. The
mean increase in liver weight of the females was
statistically significant at the %% level., The mean
decreases in the weights of othev organs, in both
sexes, were statistically significant at the 1% level,

Male and female mice in the 1000 ppm group weighed
8-30% less during this study than did the controls and
the mice exposed to 50 or 250 ppm of Technical Orthenec.
Most of the decreased weight gains were statistically
significant at the 1% level.

Orthene Technical, at all levels tested, had no
effect on the appearance of animals, behavior, food "
consumption, hematology, mortality and tissue pathology .
{other than liver an lung).

Classification of this.study : Core Minimum.

Gugto. € Lok

Toxicology Branch
Hazard Evaluation Division (TS-769)
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. o 002602

* CONFIDENTIAL BUSINESS INFORMATION *

Tox. Chém. No. 24

Page 1 of 48

MRID not assigned

EPA Accession Nos. 247717-19
EPA Recoard No. 71364

Chemical or:Chemicals

Acephate

(orthene Technical, RE-12420)

Type or Formulation:

Technical (92.7%)

Citation or Citatious:

Spicer, E.J.F. (Study Diractét). 1982, "Lifetime Oral
Carcmogenicxty Study in Mice." Testing Laboratory,
International Research and Development Corporation (IRDC),
Mattawan, Michigan. Study No. 415=006; 2/24/82.  Submitted by’
Chevron Chemical Company.

Reviewed By: . ' , /
Finis L. Cavender . Signature: //(,4 [Z'"(u-{é/

Scientist Date: 57
The MITRE Corperation ' , , 6/7 / 7/ b2 (/ ”& AT
1820 Dolley Madison Boulevard 3/////:3 [.l}zw’«, C;y /

McLean, Virginia 22102
(703) 827-2978

Approved By: ' k )
: ) {
Signature: (! ;M m& Ia LOQL,,, 3{“‘!@
Date: '

EPA/HED [Tny (1s-ues)

?cl{.

Discipline/Topic ot Test nge.

This study has information pernnent to d:.sc:.plme toxzcology,
TOPIC CHRONIC FEEDING AND ONCOGENICLITY.

This study relates to the Propcsed Guidelines data requirement
158.135, Reference Nos. 83-1 and 83-2. Federal Register/
Vol. 47, No. 227/November 24, 1982.

* CONFIDENTIAL BUSINESS INFORMA‘I'ION *
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* CONFIDENTIAL BUSINESS INFORMATION * .

Page 2 of 48
MRID not assigned

7. Conclusions:

Charles River weanling CD-1 mice (75 per sex per group)
approximately 4-veeks € age were fed Orthene Technical (RE-12420)
for 2 years st levels of 0, 30, 250, and 1000 ppﬁ in the diet,
Cheﬁicnl analyqeé’revéaledAwide variéﬁiéus in the weekly''preparation
of diet suv that it is not puasiblé to know the exact dosage levels in
this study. No differences were seen in mortality due to treatment
for either sex. A significant reduction (p = 0.01) in body weigﬁt asy
compared to control values was observed for both males and females in
the 250 and 1000 ppm groués. A significant reduction (p < 0.01) in
food consumption (mg/mouse/day) as ﬁompared to control value ﬁas
noted for the 1000 ppm wice and for weeks 95-104 for the 250 ppm
mice. These may be related tg palatability of the diet since there
were no sigaificant differences on a mg/kg/day basis. An unexplained
decrease in food consumption was noted for female mice fo£ week 4 of
the study and for all grodps for week 43. No rémarkabla rhanges were
noted in the hematological data reported (measured at sfudy
termination) although a conslderable number of data points were lost
due to an equipment malfunction. Approximately one-third of the 7
animals were necrdpsied at the términal sacrifice prior to receiving
an authoriéation from the sponsor to evaluate organ welght as a

toxicological end-point. A significant reduction (p s 0.01) in the

* CONFIDENTIAL BUSINESS INFORMATION *
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: Page 3 of 48
MRID not assigned

absolute brain weight as compared to control values was noted for the
1000 ppm female mice. This and body wéight considerations indicate
that the moximum tolerated dose.(MID) may have been exceeded at the
1000 ppm level. An anreaae in the relative brnxn weight of both
male and female mice in the 1000 ppm group is teflehtive'bf decreased’
body weight in these animals.

0f the proliferacive changes noted in the study, the onlj
treatment-related changes were an increase in liver hyperplastic
nodulas and an increase in hepatocellular carcinomas in the 1000 ppu
female mice. The study provided no s:agis:ical analyses of the
signifincance of tumor incidence. -

of ché non-neoplnstic Iesions{ changes in the liver and lung
were of particular interest. A clear dose-response in liver injury
(i.e., hepatocyte hypertrophy, karyomegaly, intranuclear inclusion
bodies, and accumulation of mononuclear igflammatory cells) was noted
in the 250 ppm and 1000 ppm groups. Tﬁe 50 ppm group was free of
treatment-related liver injury.

Respiratory tract lesions found in all groups of mice ccnsisﬁed
of the accumulatioa of pigmented alveolar macrophages, eosinophilic
crystalloid (foreigi) bodies, alveolar hyalinbsis, and acute
rhinitis. The incidence of pigmented macrophages inc:eased with time
and with increasing dosage. Thevincidence of eosinophilic foreign

4

%* CONFIDENTIAL BUSINESS INFORMATION *
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* Pdge 4 of 48

F ) "tL ' MRID not assigned
ot the Fernminal Sacadxees

bodies/;;s 28% in males and 32% in females in the 1300 ppm group,
while the control, 50, and 250 ppm male and female groups each had the
incidencz of 9~10, 8-12, and 11-12, respectively. The presence of

these eosinophilic foreign bodies had rot been observed previously in
control animals by‘ghevpaghglogistg involved in the study. Their .

: e s ’
presence raises questions as to the health of the snimals and/or the

conduct of the study..

In summary, the reviewer concludea:

For Oncogenicity:

1) The MTD for Orthene Technical may have bYeen exceeded for
Charles River CD-1 female mice at 1000 ppm because of the
absolute brain weight decrease observed in these animals and
because the high dose animals exhibited e 302 decrement in
body weight.

2) Using a 10% decrement in body weight as the criterion for the
MTD, the 250 ppm group did not reveal any tumorigenicity as
compared to controls. ,

'3} An increased incidence of hepatocellular carcinoma was
evident in female mice given 1000 ppm Orthene Technical oanly
at t4he terminal sacrifice; therefore, Orthena Technical does
not increase the onset of cancer,

For Chronic Texicity:

1) The clinical health NOEL for Ortnene Technical is 50 ppm and
the LEL is 250 ppm based un the body weight data.

2) The microscopic pachology NOEL of Orthene Technical is 50 bpm
and the LEL is 250 ppm based on the liver changes noted in
both male and female mice. ) :

* CUNFIDENTIAL BUSINESS INFORMATIOW *
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' CORE CLASSIFICATION:

For Oncogenicity: 00£e Minimuwm,.

For Chronic Toxicity: Core Minimum.

Note: In this: study the diet analyses revealed pogg.qualit}l
contral in the diet preparacion and the possibility of the dieﬁs
beiung suicéhed between the groups on study. In this case, however,
the mean values of distary conceatrations, Ch; increasa in severity
in the liver and lung lesions with cime and with increasing dose,; and
the pattern of body weight ctange, indicate that potential problems
in quality control were not serious emough to alter the development
of these changes.

8. Materials and Methods:

This study was conducted at che.Intétnational Research énd
Developmeﬁt Corporation. '
. y Experimental Design ‘ ’
Csoups éf 407 malé and 407-Eema1é weanling cﬂ:Ll wice
(approximataly 4-weeks old) purchaszd from The Charles River Breeding
Laboratories; Inc., Wilmington, Mzssachuseﬁts {the specific facility
was not designated) Qere teceivéa on June 28, 1978 and conditioned

for 1 week. During the comditioning period, food and body weight

measurements were recorded. Three hundred male (22-26g) and 300

female (18-222) mice with no physical abncrmalities were selected

* CONFIDENTIAL BUSINESS INFORMATION #
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randouly and initiated into the control and three dosage-IeVel groups
as follows:

Doaage Levels ,' . Number of Mice
(ppum) Male Female

0 (control) o 750
50 : 75
250 ) 75
1000 75
. Five mice/sex were alao maintained at éuchvdosage level and i;
the contraol group for 4 veeks as possible replacement animals. One
control male (missing) and one high-dose female (sacrificed in
extremis) were replaced during this 4-week period; therefore, 76"
female animels were available to be examined pathiologically at the
high dose level. At the end of the 4-week pariod, all replacement
mice not used on study were sacrificed and appropriately discarded.
The mice were housed individually in suspended wire-mesh cages
and waintained in a temperature-, humidity-, and light-controlled
room. The light cycle was 12-hr light/12-hr dark. Values and rcnges
were not reported for‘temperature and humwidity. Control and teet
diets were prepared using Purina Laberatory chow® #5001 or Certified

Rodent chowO #5002'(beg£nning in June, 1979, the tweifth month of

the study),-and water weve available ad libitum.

* CONFIDENTIAL BUSINESS INFORMATION *
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Certificaﬁion analysis of each lot of Certified Rodent Chow®
#5002 (Ralston Purina Compary, St. Louls, Missouri) was performed by
Raltech Scieﬁtiflc Services. St. Louis, Missouri. Beginning in 3979,
the International Research and Development Corporation (IgDC)vwatet -
supply was analyzed quarterly for the presence of heavy.metals,
pesticlaes, and coliform bacteria.

The mice were ear‘punched:to indicare the treatment level. Ear
punches were verified at each cage change and before aecropsy.

This study waa initlated on July 7, 1978. A one-year interim
sacrificr: of 10 mice/sex/group was condustfdbon July 6, 1979.. The -
study wes- terminated by sacrifice of approximately ons-third of each
group/day on July 7, 8, and 9, 1980.

Test Article Aduiﬁiatration

Orthene Technical (RE-~12420) was offerad in the dlet at dosage
levels of 50, 250, and 1000 ppm. The test diets were prepared as
follows: on the day before the diet preparation, the frozen test
conpound was removed from cold storage and allowed to reach room
temperature; the appropriate amoant of the test compound was then .
weighed in a beaker, dissolved.in distilled water and added to 500 g
of the basal laboratory feed; additional distilled water, used to
rinse the beaker, was also added. A Hobart food mixer was used for
mixing (10 minutes). The resulting premix was then blended in a

twin-shell blender with an additional amount of basal laboratory feed

% CONFIDENTIAL BUSINESS INFORMATION *
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for 30 minutes (the intensifier bar was run for 2 minutes at the

beginniug and end of the 30-minute period) to yicld prepared test
diets nt dosage levels of 50, 250, and 1000 ppm. Pue to 21 increase
{n the rotal amount of diét being prepared, the premix was increased
to 1000 grams of basal laboratory chow during the time period of
3/9/79 - 8/10/79. For the control diet, distilled water (equal in
quauntity to the tre#ted diets) was mixed with basal laborutory feed.

Fresh diets were prepared on day 0 of each study week.

;} o Approxinately one-half of the prepared diet was administered at the . r

o | seginning of the test weck (aaykb). ﬁnoffetethesﬁ diéés Qeééyféoign

and stored. On day 4 of each study week, additional (thawed) test

diet was offered, On.September 24, 1978 (week 11) and December 1,

1978 (week 21) the test diets were inadverteatly maintained bvernight

at room temperature.

General Quservations

*. Appearance and Behaviox
The mice were observed thrae timeé daily (Monday through
Friday) or twice dally (weekends and holidays) for signs of overt
téxicity. Thése gsigns were recotded'én the day they were noted.

Detailed obsgervations including tissue masses were recorded weekly.

2, Mortality
Moribundity and mortality were recorded on the day observed.

* CONFIDENTIAL BUSINESS INFORMATION *
¢
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3. Body Weights
Bndy weights were recorded weekly for the first 8 weeks nf
the study and monthly thereafter.
ks Foaod and Compound. Consumption S e #»\ i Q;x
Irndividuai food consumption was recorded weekly for tle first
8 weeks of study and monthly thereafter. From these values, the
compound consumption values were calculat;d using the nominal
concentration of Crthene Technical in the diet.
Hematologz
Hematologic studies were conduccrd an blood samples frou 10 et
mice/sex/group at termination of the study. Blood was collected via
punctice of the orbital sinus plexus. _ |
Hematolegical determinations included hemoglobinl, hematocricl,
erythrocyte countl, total leucocyte countl, plarelet coun:l, mean
corpuscular volume (Mcv)l, mean corpuscular hemoglobin ey L, mean
corpuscular hemoglobin concentration (McHC)L, reticulocyte count2, and
differential leucocyte count2,
Most hematologic parameters were measured on the Ortho ELD-8 1;

this instrument auromatically calculates and reads out values for mean

1 ortho ELT-8 Operators Manual, Ortho Instruments, Westwood, MA.,
1979.

2 Miale, J.B., Laboratory Medlcine-ﬂematology, Jth ed., The C.V. Hosby
Company, 1977.

* GONFIDENTIAL BUSINESS INFORMATION *
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corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and mean
corpuscular hemoglobin concentracién (¥McHC) .

Pathology

After 12 wonths of dietary administration of the test article, 10
miée per sex per group were sacrificed by carbon dioxidg.gaphyxiacion
and were subjected to coﬁplete postmortem examinations. After 24
months all surviving mice were similarly sacrificed and examined, and
all ;nimaia dying during the courée of the study‘or sacr%ficed in
extremis were examined as soon as possible after death.

Postmortem examinations were performed under the direct
supervigidu of;ﬁ pathologist andvconsiated>o£ a ﬁﬁoiough;evalﬁation.
for external abnormalities including palpable masses and an inspection
of orifices. The skin was then reflected from a ventral midline
incision and ;ny subcutaneous masses were identified and correlated
with antemortem findings. The organs of the abdominal, choraéic. and
cranial cavities were examined in gitu and after removal and
dissection. Any morphologic changes observed were fecnrded ou the
Pathology Record Sheet.

A number of animals'were necropsied at the terminal sacrifice:
before authorization to determine organ weights was received from the
gponsor. The following organs from terminally sacrificed animals were

trimmed free of fat aad connective tissue and weighed:

% CONFIDENTIAL BUSINESS INFORMATION *
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brain with stem

heart
liver

Page 11 of 48
MRID not assigned

gonads
kidneys

Hematoxylin and eosin stained paraffin sections of the following

tissues were p;epated by standard histologic methods and.examined

microscoplcally from all mice from all groups which were sacrificed at

termination or which died or were sacrificed in extremis.

aorta

adrenals (2)

sternum (bone, bone marrow)

brain (2 sections)

ears (middle)

esophagus ‘

eyes, Harderian glands

gallbladder

testes/epididymides or
ovaries

heart

small intestine (duodenum
jejunum, ileum)

larse intestine (cecum, colon)

kidneys (2)

liver

lung (inflated with formalinm),
mainstem hronchi

lymph nodes (uesenteric,
mediatinal)

mammary gland

nasal cavity, paranasal sinuses

sciatic nerve

pancreas

pituitary

prostate or uterus (corpus, cervix,
and horns) ,

. galivary gluuds

seminal vesicles

skeletal muscle

skin

spinal cord (2 levels)

spleen

stomach

thyaus

trachea

thyroid

urinary bladder

gross changes of uncertain
nature, tissue masses, or
suspect tumors and regional
lymph nodes

blood smear (1f anemia,
enlarged thymus, lymphadenopathy or
hepatosplenomegaly was present)

Tissues were trimmed and processed histologically by personnel

of International Research Development Corporation (IRDC). All

tissues vere examined microscopically by IRDC pathologiéts and a

consultant pattologist.

* CONFIDENTIAL BUSINESS INFORMATION ®
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Statistlics )
All statistical analyses compared the treatment groé}s with the
control group by sex.

) Body weights (weeks 13 26, 39, 52, 65 78, 91, and 104), food
consumption (weeks 0-13, 17-39, 43-65, 69-78, 82-91, and’ 5—104),
hematological parameters (terminal), and absolute and relative vrgan
weights (terminal), were comparad by analysis of variance {one~way
clasaification), Bartlett's test for homogeneity of variances, and
-the appropriate t-test (for equal or unequal variances) as described
by Steel and Torriel and Ostle?. Dumnett's3 multiple commfison
tables were used to judge significance of differences. |

Randomization Procedure

In order to assign animals to test groups, animal numbers and
the corresponding body weights were entered onto magnetic tape which
was used as the data source for the following randomization
procedure., First, the mean body weight and standard deviation were
caleulated by sex,Aand a computer-generated edit developed a listing
of those animals whose body weights were within £1.5 standard
deviarfons of the mean. From these qualifying animals, the

randomization procedure selected and assigned the required number of

1 Steel, R.G.Ds and Torrie, J.H. (1960), Principles and Procedures of
Statistics, McGraw-Hill, New York, N.Y.

- O0atle, Bernard, Statistics in Reaearch, Iowa State College Press,
1954.

3 punnett, C.W., (1964), New Tables'fnr Hultiple Couparisons with a
Control, Biometrics 20: 482-491.

* CONFIDENTIAL BUSINESS INFORMATION *
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animals. Bartlett's Chi-square test for homogeneity of variances as
degeribed by Steel and Torriel was applied to the groups. If the
groups were not judged to be homogeneous, new raundomizations were

applied un;i}‘hogogeneigygwa§‘es;ablished.

Diet Analysis , e

Triplicate 50 g §am§1es‘of the control and test diets (prepared
on day 0 of each study week) were taken as follows: weeks 1-3 (day 0
and 7), weeks 4-12 (day O, &, and 7) and weeks 17, 21, 25, 30, 34;.
36, 38, 43, 47, 51, 56, 60, 65, 69, 73, 82, 86, 91, 95, 99, and 104
(day O, 4, and 7). .Also, triplicate samples were taken on days 0, 3,
and 7 for week 78.

Tﬁo samples were shipped frozen to'the sponsor for test material
analysis. One sample vas stored frozen at IRDC. '

At week 6, 10 g of the day 7 test diet sample for the 50-ppm
.duaage levels was inadvertently added Eo the day 7 sample for the
250-ppﬁ dosage level. This sample was shipped to the sponsor and
analyzed for test materlal cogtént. |

At week 13 day 4, filve samples‘collected from feeders plgced in
an empty'cage and five'éamplés‘collécted from pooled diets of feeders
ih cages containing‘mice were sent to the sponsor. Imn addition, on

week 22, five day-0 samples, five da&-& samples from feeders in empty

1 Steel, R+.G.D. and Torrie, J:l. (1960); Principles and Procedures of
Statistics, McGraw-Hill, New York, N.Y.

* CONFIDENTIAL BUSINESS INFORMATION *
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cages, and five day-4 samples from feeders in cages containing mice
were sant to the spousor to assess any {nfluence of the mice on the
degradaticn of the test compound.

9. Results and Discussion. -

ot
.

The lifetime oral carciadgenlcity scudy-in mice is stated to
have been conducted according to the protocol specified by the
sponsor. The protocol was not included in the report (in addition,
the original protocol mﬁst pot have imcluded the determination of
organ waights as a tbxicological end-point since authorization for
organ weight dgterminatious was received on day one bffthe,éermipglw.
sacrifice). Justificiation of specles and strain selection was uot
given other than historical expei&ence at the testing facility.

Chemical analyses of the test article, Orthenz Technical,
§x-1032, determined the concentration of acephate to be 92,.,7% on
6/28/78, 92.4% on 9/27/79, and $2.3% on 1/15/80. Thus, the acephate
golution was stable throughout the experimental period.

No explanation wés given for the selection of the dose levels.
Onﬁogenicity and chronic toxicity studies usually require thét the
high dose be the MTD. ' -

The specific faciliéy of Charles River Breeding Laboratories,
Inc. from which the mice were.delivereduwaa not reported.
Information about the facility may be important lLecause the mouse
assessment profile (viral profile) 1s different for each fécility and

% COMFIDENTIAL BOSINESS INFORMATION * 17
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may help explain the etiology of the unusual lung lesions described
in the report.

It appears that the animals were identified by ear-punch as to
treatment group and not by individual animal nugbers‘ ‘Agimal numbers
were apparently attached to the cage énd it was ﬁhe caéeﬂnumbers that
were raﬁdomized. It is impossible to verify that the pathology sheet
or bedy weights for a given animal number are for the same animal ’
associated with that cage number at randomization other than to know
by ear-punch that the animal was from the same treatment group.

' The initial randomization of amimals is well described but no
indication was given as to the method of selection or sequence of
processing of the animals for the interin sacrifice_and for each day
of the final sacrifice or f;r the selection of animals for
hematological evaluations

Two animals were replaced during the first 4-weeks of the study.

The environmental conditions 1ncluding excursions ln tempeclature
and relative humidity wére not reported. |

Diet Analyses

The grand average of the analytical data for all batches and the
variation between batches are given in Tablé 1. While the grand
averages and percent of nominal concentration :esults.ate acceptable
values, the coefficient of variation is large. The range

— : .

* CONFIDENTIAL BUSINESS INFORMATION *
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SUMMARY OF DIET ANALYSES
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Diet Analyses

Noninal Concencratiouns .Results of

Perrunt of -
Orthene Acephate in . Grand Nominal Coefficient
Tachnical Orthene Technical Sample Average . | Concentration of Variatio
(ppa). (ppm) Type* (ppn Acephate) of Acephate ) .

1 © 45.2 97.4 15

50 46.4 2 40.3 86.9 29

3 39.4 84.9 13

1 226 . 97.4 12

250 232 2 241 103.9 1%

3 227 97.8 21

) 1 a79 94.8 17

1000 927 2 879 94,8 o 13

3 839 90.5 14

*San:ple type = 1 ~ Freshly prepared diet -
2 - Diet from cages after 4 days .

-y

3 - Diet from cages after 7 days (stored) frozen for 4 days

prior to use)

* CONFIDENTTAL BUSINESS INFORMATION *
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s

of analytical values for each sample type are presented in Table 2.
An average of 30% of all samples are outside of the range of *20% ofb
‘the nominal concentration. With this type of varlation, one might
suspect problems with homogeneity, stability and/or acrual
.pfépatapion of the diet mixture;€frﬁe”h§; of the internal® standard
and spike samples when &;et samples were‘analyzed insured accurate
analytical data. Stability‘and homogenelty studies were not
reported. Stability problems can arise from temperature and/or
relative humidity excutsions. No data were presented in this study
to evaluate possible involvement of temperature and relative humidity
in she stability of acephate in the diet. Thus, one might qﬁestion
the preparation or'stability of the diet and, since not all samples
were analyz-.d (one‘of every 4 preparations after week 8), one cannot
Abe certain as to exact treatment leveis.

While pnone of che‘SO ppm analytical vﬁlués overlapped any of the
250 ppm samplies, several of the 250 ﬁpm samples were higher than some
of the 1000 ppm samples. On at least one occasion (week 38), the 50
ppn rats may have teen fed the 1000 ppm diet and vice versa. This
. could also have occurred (unobse:ved) in other weeks, since diet
analyses were performed on onlywbne of every four preparatioms. It
should be noted that the procedure for mixing the diet was changed on

several occasions without explanation of the reasons for the change.

* CONFIDENTIAL BUSDNESS INFORMATION *




;002602

#* CONFIDENTIAL BUSINESS INFORMATION *

Page 18 of 48
MRID not assigcued

TABLE 2

VARIATION IN DIET ANALYSES

Nominal Concentrations - cwee oo v Results of :Diet Analyses

Nominal Percent of
~ Concentration Range of Samples
Ortheae of Acephate in -{ Analytical Qutside the
Technical Orthene Technical -Values | Ranga of the
(ppm) (ppm) (ppn) Nominal % 20% ° |

21-8 - 65-0 26
28-0 - 61-0 . 62

141 ~ 484 22
160 ~ 385 26
100 ~ 345 34

1 378 - 1400 22
1000 927 2 450 - 1310 26
3 414 - 1830 31

*Sample type = 1 - Freshly prepared diet
2 -~ Diet from cages after 4 days
3 ~ Diet from cages after 7 days (stored) frozem for 4 days
prior to use) - .

* CONFIDENTIAJ, BUSINESS INFORMATION *
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Mortality .

As indicated in Zable 3, more male mice in the 250 ppm and 1000
ppa groups survived to terminal sacrifice (47 and 46, tespectively)
-than in the O ppm and 50 ppm groups (33 and 37, respectively). The
differences betiween groups were marginally significant -(Chi-square =
7.37, D.F. = 3, p = 0.06). Fever females in the 50 ppm and 250 ppm ‘
(25 and 26, respectively) survived to terminal sacrifice than in the
0 ppm and 1000 ppm (31 and 34, respectively)s This difference was
not significant (Chi-square = 4.36, D.F. = 3, p S 0.22).

* >

Body Weight
Body we'ght data for male mice are given in Table 4 and for

fémale mice in Table 5. Statistical significance of body weight
changes was determined for selected weeks (every 13 weeks) but
standard deviations were not reported. Male and female mice in the
1000 ppm group did not gain weighc during the first four weeks of the
study. rﬁé.zooo ppa mice exhibited 8-30% lower body weights than
concrols during the study. The authors attributed the "appearance”
of labored breathing to body weight loss during weeks 41-71 in the
troated mice. It is clear from Tables 4 and 5 that no substantative

changes io body welght were noted after week 30. On occasion, e.g.,

* CONFIDENTIAL BUSINESS INFORMATION *
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TABLE 3

NUMBER OF  ANIMALS ﬁi!ING, MISSING OR SACRIFICED AND NUMBER OF
ANIMALS EXAMINED DURING STUDY PERIOD

Number Dying, Number Examined
DOf: ‘Sacrificed, or Miasing for Hir%opathology
an

Segment ‘ . F . M ... F

0 ppm

0-52 wks
Interim sac
53-105 wks
Final sac
TOTAL

.50 ppm

0-52 wks
Interim sac
53~105 wks
Final sac
TOTAL

250 ppm

0~-52 wks
Interim sac
53-105 wks
Final sac
TOTAL

1000 ppm

0-52 wks 3 5

Interim sac 10 - 10 10 10

53-105 wks 16 27 16 27

Final sac 46 C 34 46 (30) 34 (22)
. TOTAL 75 76 75 75

a0ne animal missing. A .
Number in parenthesis is the number of animals whose organs were
weighed.

* CONFIDENTIAL BUSINESS INFORMATION *
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SELECTED GROUP MEAN AND RANGE OF BODY WEIGHTS FOR MALE MICE

(grams)

0 ppn

50 ppm

250 ppm

1000 ppm

percent of Control
(1000 ppm Group)

30

34
36

L
47
528
654
782
912

1043

24(22-26)
26(22-30)
28(25-34)
30(20-37)
29(23-35)
34(27-41)

| 36¢24~44)

37(24-46)
37(29-48)
37(28-48)
37(29-49)
37(30-49)
37(31-48)
40(29-51)
40(30-52)
40(32-51)
39(30~50)
38(27-53)

25(22-26)
27(23-30)
29(23-32)
29(24-33)
30(25-34)
34(29-40)

35(18-45)
37(31-48) -

36(31-49)
36(30-49)
37(32~52)

37(32~51)

36(31-50)
38(25-55)
39(32-53)
37(29-51)¢
37(31-46)
37(29-46)

24(22-26)
26(22-29)
28(22-32)

29(22-33)

30(22-34)
34(27-40)

- 36(28-42)C

36(29-41)
35(29-42)
35(29-41)
36¢30-44)°
36(29-44)
24(28-42)
37(30-44)¢
36(28-44)¢
36(29-44)¢
35(25-44)¢

34(47-65)¢,

24(22~26)
24(21-28)
24(21-28)
24(20-29)
25(22-29)
29(22-34)¢

.-29(24~35)¢.

30(24-36)
30(24-35)
30(25-34)
30(25-35)¢
29(22~34)
28(23-33)
30(22-31)¢
29(24-37)¢
28(22-34)°¢
29(21-36)¢
29(20-34)°¢

100
92
86
80
86
85
8L
81
81
81
81
78
76
75
73
70

7%
76

ayeeks when the statistical significance of differences between treatment and control
. groups were tested (t-test).
bSiguifican:ly different than Control Group Mean, p < 0.05.

Cyery significantly different than Control Group Mean, p < 0.01.
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SELECTED GROUP MEAN AND RANGE OF BODY WEIGHTS FOR FEMALE MICE

(grams)

0 ppn

50 ppm

250 ppm

1000 ppm

Percent of Control
(1000 ppm Group)

30
34
36

43
47
522
653
783
912
1042

206(18-22)
22(18-25)
23(19-27)
24(20-29)
25(20-29)

28(24-34)

30(26-38)
32(27-40)

-32(27-38)

31(26-39)
32(27-39)
32(25~41)

31(24-41)

33(26-44)
33(25-43)
33(28-42)
34(23-42)
35(24-48)

29(18-22)

22(19-26)
24(21-28)
25(21-29)
25(21-29)

- 29(23-34)

31(24-38)
32(26-40)

32(26-42)

32(27-41)
32(26-40)
32(25-41)

32(25-41) -

34(27-44)
33(27-43)
33(26-41)

32(22-42)

33(21-41)

20(18-22)
22(19-25)
23(19-26)

' 24(18-29)

25(20-29)

29(22-35)-

30(22-37)
32(23-~39)

31(25-39) -
31(25-38)

31.(24-38)

31(23-39) °
30¢21-37) -
31(23-40)

31(23-38)¢

30(22-38)¢

30(24~41)¢

30(22-36)¢

20(18-22)
20(17-23)
20(12~24)
20(17-25)
21(1.8-25)
24(19-29)¢
24(18-28)¢
25(19-30)
25(20-34)
25(19-34)
26(20-37)¢
25(19-34)
24(19~30)
25(20-32)¢
25(29-33)¢
25(19-31)¢
25(17-31)¢
25{18-30)¢

100
91
87
83

86

78
78
8
81
78
- 77
76
76
76
74
71

‘8yeeks where the sratistical significance of differences between treatment and control
groups were tested (t-test).
bsignificantiy different than Control Group Mean, p s 0.05.

Cyery significantly different than Control Group Mean, p = 0.01.
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week 65 for male mice and week 78 Eof female mice, the 250 ppm
animals weighed 10% ;éss than coatrol animals. Based on body weights
as reported in this study, it would appear *h=+ the MID for Ch-1 mice
may be less than 1000 ppm of Ortheﬁa Technical. It should be noted
ﬁhat an additional body weight ménsuremént’was recorded, on March 16,
1979 following a change in the diet mixing an¢ .seding procedure.

Food Consumption

Food consumption values ware not reported for indiv’iual mice.

It is vot clear 1f individual food consumption values were recordéd.HA
Group meaqrvalugs arelpepOtted in terms of g/mouse/day -and g/%glday :
for several weeks of ﬁhe study. From these valﬁes andkby using the
»nominal concentration” of Orthene Technical in the diet, mg/kg/day
weré caleculated. Food consumption data for males are glven in Table
6 and for females in Table 7. The decrease in food consumption with
increasing concentration of Orthene Technical indicate possible
problems with palatability. For statistical analyses, average mean
values for e;ch group were calcglated for each 13 week perlod. Data
that appear unusual are thé food consumption values for week 43 for
both male (Table 6) ard female mice (Table 7). Ti~re was an |
across-the-board decrease of approxinately 30Z in food.consumption
for a;l gr¢upé at week 43 which returns to previous levels at week
47. Values were not recorded for the surrounding weeks (weeks 40,

* CONFIDENTIAL BUSINESS INFORMATION *
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TABLE 6

MALES: MEAN FOOD AND COMPOUND CONSUMPTION

L e

.0 ppm (Control) 50 ppm 250 ppa 1000 ppz
Food Food Compound Food Conpound Food Compound
Week g/ . s/ g/ e/ - wgl s/ g/ - mgl s/ . gl wg/
of mouse/ kg/ wouse/ - kg/ kg/ pouse/ kg/ xg/ wmouse/ kg/ kel
Study day day day day day day " day day day day day
0\ 5.1 212.2 5.1 211.1 11 5.3 222.5 56 5.1 210.7 - 211
1 5.9 226.5 5.5 205.1 10 5.0 190.5 48 5.1 213.7 214
2 6.7 238.0 6.2 215.4 11 5.3 190.5 48 3.9 164.1 164
3 5.1 169.7 6.4 151.8 8 5.1 176.2 44 3.6 149.8 150
4 4.1 141.7 4.3 -143.1 7 4.9 163.2 41 3.5 166.8 141
5 6.1 202.1 5.9 196.2 10 5.3 175.6 44 4.2 160.6 161
6 6.0 186.0 6.4 199.8 - 10 5.7 177.3 44 b4 167.8° - 168 -
7 5.3 171.7 6.3 202.4 10 5.3 169.8 42 4.6 176.3 176
8 5.2 161.2 5.7 183.0 9 5.5 178.% 45 3.82 140.98 1412
13 4.8 146.8 4.2 122.1 6 &4 128.2 32 3.8 131.8 132 .
17 5.4 159.6 | 5.6 165.9 8 5.5 167.7 42 | 4.4 158.6 159
21 4.8 135.8 5.1 149.0 7 4.3 125.1 31 3.gb 130.3> 130
26 4.5 124.3 4.2 119.2 6 4.0 116.5 29 3.5¢ 122.1¢ 122¢
30 5.1 138.1. | 5.2 . 239.9 - 7 4.5 124.6 ) 8 4.0 133.3 133
34 4.7 L 126.7. ] 4.9 135.3 7 5.1 144.8 36 - 4.6 153.2. 153
36 4.7 127.7 4.7 129.4 6 4.9 140.5 35 4.0 133.1 133
39 4.9 133.4 5.0 135.8 7 4.4 122.6 31 4.2 138.7 139
43 3.6 96.4 3.6 96.8 5 3.1 86.5 22 3.0 103.7 104
47 4.5 123.0 4.8 132.9 7 4.5 132.0 33 4.0 143.8 144
52 4.8 119.9 4.9 129.6 6 4.7 126.5 32 4.3 143.7 144
56 ™3 4.6 115.3 4.7 124.2 6 4.3 120.5 30 4.2 150.7 151
61 =3 4.7 117.9 4.8 123.7 6 4.5 126.1 .32 4.3 152.1 142
65 5.0 124.1 4.9 126.2 ) 6 4.7 130.1 33 4.5 153.9 154

f e sy iy -t
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TABLE 6
{CONCLUDED)
0 ppm (Control) -50 ppm 250 ppm ‘ 1000 ppn
Food Food ) Compound Food Compound Food Compound
Heek gl - gl g/ - g/ . ogf g/ g/ wg/ s/ FY] wgl/
_of mouse/ kg/ mouse/  kg/ kg/ mouse/ e/ ke/ wouse/ kgl kg/
Study day day day day day day day day day day day
e R . pa PRV i - -
69 4.8 121.1 4.9 129.2 6 4.6 127.0 32 4.7 161.0 161
74 4.9 124.9 4.9 131.7 7 47 129.9° 32 4.8 163.3 163..
78 4.9 122.9 4.8 130.4 7 4.7 130.9 33 4.5 159.1 159
82 4.8 126.2 4.7 128.0 6 4.6 128.1 32 4.3 149.6 150
87 4.8 123.5 4.7 129.9 [ 4.6 130.2 33 4.2 151.0 151
91 4.64 118.6¢ 4.8 129.7 6 4.5% 128.7% 328 4.1 139.8 . Yo
a5 5.0 127.4 5.0 135.4 7 4.6 135.1 34 4.0 144.3 144
100 4.8 125.8 4.8 130.6 7 4.4 130.3 33 4.2 148.9 149
104 4.7 124.2 4.8 130.6 7 4.6 135.7 34 4.1 142.2 142

apzta for one mouse not recorded. )
ata for two mice not included due to urine soaked diet. *

Cpata for one mouse missing due to urine soaked diet.

. dj)ata for one mouse missing due to broken food jar.

€pata for one mouse not recorded.

".
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TABLE 7

FEMALES: MEAN FOOD AND COMPOUND CONSUMPTION

62

O ppu (Contrel) 50 ppm 250 ppa 1000 ppm
Food Food Compound Food Conpound Food Conpound
Week g/ gl s/ e/ og/ 114 g/ wg/ [ gl wgl/
" of mouse/ kg/ mouse/ kg/ kg/ nouse/ g/ kg/ mouse/ kgl ke/
Study day day day day day day day day day day day
R £.5 224.2 4.6 232.4 ' 5 4.5 ©9223.3 7 © 56 4.5 227.0 - ¢ 227
1 . Gk 202.3 4.2 189.5 9 4.9 221.6 55 4.7 236.2 236
2 5.5 238.6 5.5 230.6 12 5.0 218.5 55 3.5 173.3 173
3 5.4 226.0 5.3 211.6 11 5.5 228.7 57 3.3 163.7 | 104
4 3.8 152.2 3.78 148.28 78 3.7 149.5 37 2.9 136.8 137
5 5.28 207.68 | 4.8d 185.2b gb 4.9 189.7 47 4,63 207.43 2072
6 5.7 217.9 6.24 227.93 118 6.1 235.6P 59b 3.8 174.7 175
7 6.0b 223.2% | 6.9¢ 254.3¢ 13¢ 5.8b 214.3b 540 5.12 229.73 °  230%
8 5.6 215.3 S.7 212.7 . 11 5.2 200.6 S0 4.0 180.0 180
13 5.0 177.1 5.0 171.0 9 4.7 171.0 - 40 3.5 147.9 148
17 6.0 207.5 | 8.1 120.4 11 5.8 199.5 50 4,3 178.8 119
2 5.2 179.6 5.1 168.5 8 4.8 165.1 I3 3.22 133.4¢ 1332
25 5.2 174.1 S.1 165.9 8 4.8d 160.69 40d 3.8 156.9 - 157
30 5.9 183.5 s.5 171 9 4.8 149.9 37 5.8 153.1 153
34 5.2 163.9 5.4 168.5 8 5.5 177.3 &4 4.7 188.7 189
36 5.8 188.1 5.4 169.9 8 4.9 ' 158.8 40 4.0 160.5 * 160
43 3.8 f17.5 3.6 113.9 6 3.5 109.6 27 2.9 118.0 . 118
47 4.9 i57.5 5.1 154.4 8 4.4 147.4 a7 4.0 166.8 167
52 5.0 152.7 5.2 152.4 8 4.6 147.8 37 4.2 168.1 168
56 5.2 163.7 5.1 154.5 8 4.4 145.9 36 4.3 171.3 171
61 5.0 146.2 5.0 146.4 7 4.6 149.8 37 4.3 - 164.8 165
65 5.2 156.4 5.0 150.3 8 4.7 150.7 38 4.3 172.6 173
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0g

dpata
€pata

one mouse missing due to broken food jar.
one mouse not recorded.

* CONFIDENTIAL BUSINESS INFORMATION *

TABLE 7 N
(CONCLUDED)
0 ppm (Control) 50 ppm 250 ppm 1000 pra
Food ’ Food Compound Food Compound Food Compound
Heek s/ g/ s/ g/ ng/ g/ g/ . me/ g/ s/ ng/
of mouse/ xg/ |} mouse/ kg/ kgl mouse/ kg/ e/ mouse/ kg/ kel
Study day day day day _ _day doy day - day day day day
69 5.0 148.0 5.1. 153.9 3 4.6 - 154.7 3_§ 3.8 150.2 - 150
14 4.9 B 1Y ) " 5.0 - 150.8 8 4.7 157.8 ° -39 £.6 183.5 - 183
78 4.8 146.4 5.0 . 151.2 8 4.7 156.5 339 4.2 168.9 169
82 4.7 143.4 4.7 147.5 7 4.5 146.6 a7 4.2 159.6 160"
87 4.7 142.5 4.6 145.0 7 4.3 142.9 36 3.8 157.7 158
91 4.6 134.5 4.7 145.7 6 4.3 144.9 36 3.8 153.8 154
95 4.7 137.2 4.8 150.1 8 4.2 140.5 35 3.8 156.4 156
100 4.8 138.3 4.7 147.9 7 4.0 134.3 34 3.6 145.6 « 146
104 5.0 142.2 . 5.4 153.1 8 4.3 144.4 36 3.6 144.6 145
pata one mouse not recorded.
bpata two mice not included due to urine soaked diet. .
C©pata one mouse missing due to urine soaked diet. S
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41, 42, 44, 45, or 46) so that ome cannot determine if problems
existed in these weeks. This may have implications in the labored
breathing reported between weeks 41-71 and the eventual gross and
microscopic lung lesions seen in all groups of mice including the
controls. An‘abiuﬁtyﬁééféa;éﬁiahaniwébnSumpciBn?ﬁds'alé?“?écdrdei‘
for week 4 for all groups of female and most groups Qf male mice.

The most common situations that can lead to a decrease in food
consumption are: (1) a bacterial or viral infeection; (2) lack of
water; (3) stress due to elevated temperature; (4) stress due to
changes in relative humidity; (5) lack of food; (6) change in
personnel or proéeaurés in the daily care of the animals; and 7)
general cleanliness of‘the room and/or cages. It is mot possible to
determine if any of these possibilities led to a reduction in food
consumption. It should be noted that an additional food consumption
measurement period was conducted on March 9-16, 1979 following a
change in the die: mixing and feeding procedure, the details of which

were not given.

Mean values for food and compound consumption by dose group and

sex (based on aominal concentration) are given in Table 8. No
treatment-related chnnges'in food consumption were noted except as
possibly related to palatability. The reduced food consumption
reaulted in smaller mice in the treated groups. Females received
slightly higher doses of the test article (mg/kg/day) than males.

1]
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TABLE 8

AVERAGE FOOD AND COMPOUND CONSUMPTION

- ~Average ‘Food Consumptfon = ' |'"” Average Compound
— : CAanacumabdnn
n
—— gy Qf v ey ey LY TR LS ] MBI g By )
Level
(ppm) Male Female Male Female Hale Females
0 5.1 S.1 144 172 0 0
50 3.0 5.1 146 160 7 8
250 . 4.7 4.7 144 168 | . 36 42 te .
1000 4.2 40 | 146 167 | 146 = 167
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Appearance and Behavior

Individual data for the clinical health of the mice were not
reported. Incidental f£indings noted for control and treated mice
included hair loss; scabbing, corneal opacity, red and/or swollen
eyelids, lacrimation, distended, swollen or firm abdomeh:‘yellow
stalned fur, pale or blue exposed skin, labored oreathing, masses,
and signs of moribundity. Of these, only labored breathing appeared
to be treatment related; according to the authors. Incidences of the
clinical signs noted in the study were not given. The authors stated
that the clinical signs were not ;~3€tment—related. An incidence
table would be required to verify ‘the statement that no
treatment-related effects were seen.

In reviewing the data for labored bfeathing, the auchorb
concluded that the labored bteathiﬁgl which appeared to be
dose—related‘during weekg 41~71, was an artifact of body weightr
loss. MITRE cannotAagree with this conclusion based on the data
reported. MNo unusual éhanges in budy welght were evident after week
30. Therefbré, there is no téas;n to attribute the reported labored
breathing to body weigﬁt loss between weeks 41-71. When one examines
the food consumption data for week 43, it is apparent that somethiag
unusual happened 1# that all groups of animals consumed approximately.

30% less food that week as compared to weeks 30-39 or week 47.
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Whatever occurred affectéd both control and tveated mice. Since the
250 ppm and 1000 ppm groups may have been stressed more than the
coutrol or SO ppm group, signs of clinical health such as labored
‘bteathing may have been more pronounced for the 250 ppm aund 1000 ppm
mice. In addition, the change in food consumpC1on and thé’ reported
labored breathing nay be related to the unusual lung lesions present
in control and ireated mice in this study.

Hematology

Hemato;ogical determiﬁations weie made only at the terminal
sacrifice; Certain of the hematological values for 40% of the 1000
ppn males and for 100%Z of the 1000'ppm females for which T
determinations wer: made were considered invalid due to an equipment
malfunction. These data should not have been lost since additional‘
aaimals could have been bled on day 2 or day 3 during the 3 day
sacrifice. Loss of the samples precludes a complete evaluation of
the hematological effects. Of the values reported, no data were
remarkable even though some data points were statistically
significantly different.from control values as seen in Table 9 for
male mice and Table 10 for female mice.

Organ Weighés

A large number of animals were necropsied on the first day of
the terminal sacrifice prior to receipt of authorization to evaluate

3
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TABLE 9
MALES: MEANS, STANDARD DEVIATION, N, AND SIGNIFICANCE OF HEMATOLOGICAL VALUES

0 ppn (Control) 50 ppm 250 ppm 1000 ppm
- Study .
Hematology Honth X S.D. N X S.De N X SDs N X S.D. N
l-‘.rgthrocytea 2% 7.59 0,953 10 7.31 1.013 10 8.54®> 0.406 10 8.36%  0.354 6¢
105 /e .
] Leucocytes 24 | 7.2, 375 10 | 5.4 191 10 | 5.4 " 201 10 5.2 1.5 8¢
1103 /o ) ‘ ’ : : : P
Neutrophil 24 47 14.7 10 | 50 16.0 10 | 48 10.3 0 | s2 15.0 10
(Seg.) /100 wic ;
Lymphocytes 24 45 15.5 10 |41 16.8 10 | & 9.8 10 {35 4.6 10
/100 uBC .
Hewatoerit 24 41,8 7.26 10 | 39.2 - 6.53 10 | 48.0 4.13 10 | 48.5 3:93 6¢
b ,
Hemcglobin 24 16.1 2.64 10 | 12.7 2.08 10 | 15.6 1.18 10 | 15.5 1.36 10
g/dl . : . :
Plateletd 24 996 9.2 10 994 21.6 10 Jesi 34.8 10 {911 101,1 6°
103/mc3
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209200

o ion o semn st s




9¢

.

* CONFIDENTIAL BUSINESS INFORMATION *

TABLE 9

Page 33 of 4B

HRID not assigned

{CONCLUDED)

0 ppa {Control) 50 ppm 250 ppm 1000 ppu

Study — — = .
Hematology Month X S.D. N X S.D- N X S.D. N X S.D. N
Reticulocyte 24 5.6 1.57 10 4.8 3.00 10 4.3 127 10 ‘3.9 0.88 10

/100 WBC . . : .
-Cv 24 55 3.6 10 |53 2.8 10 s 3.2 10 |58 2.6 6c
) }ﬂla N e SR i ol B o RN P T4t i S e :
MCH ) 24 18.4 155 10 17.25 0.79 10 ]18.3 0.81 10 ]is.7 0.73 ¢
173 , : -
NCHC 2% 33.6 0.85 10 |32.38 0.5t 30 |32.6 0.76 12 }32.49 0.71 6%
y ,

a These means include values with >signs. See individual animal data for the number of such values included,
Significantly different from Control group mean, p < 0.05.
€ Four values considered invalid were not included in statistical amalysis.
Significantly different from Control group mean, p S 0.01. o
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TABLE 10

Page 34 of 48 .
HRID not assigned

0 ppa (Control) 50 ppm 250 ppm 1000 ppm
Study _—
Hematology Month X S.D. N X S.D. N X S.D. N X S.Db. N
Etgthrocyteb 24 7.40 1.263 10 7.79 0.598 10 7.70 1.239 10 -c - -
10%/mp3 : . :
Leucocytes 24 9,2 10.43 10 5.9 2.26 10 8.8 5.29 10 -t - -
103/mm ) ) .. )
Neutrophils 24 47 Cates o 10 40 T 12067 100 42 a4l 101 487 T10.87 - 10
(Seg.) /100 WBC :
Lywphocytes 24 35 - 10.7 10 § 52 10.4 101} 48 13,7 10 ] 43 10.2 10
/100 WBC .
Hematocrit 24 " 41.9 6.76 10 | 44.2 5.96 10 | 44.1 8.29 10 ~c 10.2 19
z . .
Hemoglobin 24 13.7 2.40 10 § 14.4 1.98 10 § 14.5 2,78 10 } 16.0 11.75 10
gl/dl
Plateletd 24 883  180.4 10 |seo 105.0 10 | 897 - ‘185.4 . 10 | - - -
103 /an3 H .
* CONFIDENTIAL BUSINESS INFORMATION *
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TABLE 10
(CONCLUDED)
0 ppm (Control) 50 ppm 250 ppm 1000 ppm
Study _— — —
Hematology Month X S.D. N X S.De N X S.D. H S.D. N
Re:iéulocyte 24 5.8 4.50 io0 4.5 1.54 10 7.8 7.73 10 5.3 1.9'6 10
/100 WBC . . - _
MV 24 . ST 6i6 w100 5P . w38 . 20 5T~ A6 20 - -
3 . , ’
po _
MCH 24 18.7 2.18 10 18.4  1.23 10 18.8 1.50 10 - -
P8 . . ) PR .
HMCHC 24 32.7 0.79 10 32.3. 0.77 10 32.8 0.68 10 - -
4 .

(¥4

3o statistical significance found.
hese means include values with > signs.
Cyalues considered invalid not included in statistical analysis.

* CONFIDENTIAL BUSINESS INFORMATION *

See individual auimal data for the number of such:values included.
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. Page 36 of 48
. MRID aot assigued

organ weight as a toxicological endﬁéoint (one would have thought
organ weight determination would have been specified in the protocol).

The authors reported a statistically significant decrease in
absolute brain weight in the 1000 ppm fémales. Changes in brain
. weight are unusual and the occurrence of such qhnnges is ?n
jindication that the 1000 ppm dose level may be above the MID. The
.authors also reported au increase in the relative brain weights in
the treated animals as shown in Table 11, The large increase in
relative liver weight in the 1000 prm female mice is due to the
inclusion of four animals with livers weighing more than 5.0 grams
rather than the expeéted»1.5-3;0 grams, iThese‘fouf animals had
proliferative liver ch#nges, i.e., hepatocellular carcinoma. The
other animals in the group that had proliferative liver changes had
livers weighing less than 3 grams. WYhen these four animals are
deleted, the absolute and relative liver weights for the female ﬁice
in the 1000 ppm group are 1.75 g and 7.28%, respectively. .

Pathology

Ingpection of the’pathology data leads one to question the care
with which the study was conducted. 1In the authors' table (Table 10
of the.iepof:), they do not list any hyperplastic nodules in the
1liver of male mice at the interim sacrifice, while another

pathologist at the same laboratory (Table 12 of the report ) listed

%* CONFiDENTIAL'BUSINESS INFORMATION *
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TABLE 11

Page 37 of 49
MRID not reported

ABSOLUTE (GRAMS) AND RELATIVE (Z BODY WEIGHT) ORGAN VEIGHTS

- Testes
Body (g) ZX10
We. Liver Kidneys Heart Brain Ovaries
Group .
Sex () (8) " (%) (2) (%) (g) % () (X) (mg) (Zx10?
0 ppm _ :
M 36 2.37 . 6.54 0.36 2.39 | 0.25 0.71 0.49 1.36 0.2=  5.89
F 34 2.26 ° 6.49 0.62 153 | 0.2% 0.7¢ | 0.50 1.50 | 415 11.87
50 ppm
M 36 2.20 6.08 0.83 2.3z | 0.26 0.71 .50 1.40 0.21 5:91
F 33 2.06 6.44 0.62 1.92 | 0.23  0.70 0.49 1.51 | 430 13.05
250 ppm
M 34 2.09 6.22 0.77%  2.32 | 0.28  0.84 .49 1.47 0.23 7.0
P 30 1.85 6.23 0.51% 1.73 | 0.2¢  0.80 0.48 1.61 | 376 12.05
1000 ppm 1 , |
M 28 175  6.22 0.69b 2,48 | 0.23 0.8 0.49 1.77% | 0.23 8.44b
F 25 2.52 9.902 | 0.6 1.85 | 0.22 0.89 0.46®  1.88b | 100} 3.85b

agignificantly different from O ppm group (p = 0.05).

ery significantly different from 0 ppm group (p < 0.01).

% CONFIDENTIAL BUSINESS INFORMATION *
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Page 38 of 49
MRID not assigned

one hyperplastic nodule in the liver of one male mouse in the 50 ppm
group. However, the pathology data in the appendix (Appendix E of
the report) lists one hyperplastic nodule in the liver of one male
mouse in both the 50 and 259 ppm groups. Since the liver pathology
data is vztal to the study;‘;g 1;k1mportanc to know whxch">‘WVw :
pathologist's observations are given for deaths, unscheduled
sacrifices, and scheduled sacrifices, since a real difference exists
in their diagnoses. These types of differences can lead to real
inccasist@ucies within the data. Howe&;r,‘in&;éciééiﬁé‘ﬁhe
1nczdences of liver leszons durzng the second year of study and the’
final sacrzfxce. there appeara “to be good agreement between lxsted
incidences and the individual pathological observations given in the
appendix (Appendix E of the report).

Remarkable pathology observations for this atudy were ﬁfimarily
limited to the lung and the liver.

Respiratory tract lung lesions consisted of bigmented
macrophages often associatgd with eosinophilic crystalloid bodies,
alveolar hyalinosia, and ;cute rhinitis. Since fibrosis and other

sigas of chronic injury were not present, the authors considered the

‘lung lesions to be reversible.

* CONFIDENTIAL BUSINESS INFORMATION *
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An incidence table of selected respiratory tract lesions is
given in Table 12. Several lesions are included because of

6i£ferences in the description of lesions used by the several

pathologists involved in this study. There is a definite progression

., in severity with time and treatment for the non-neoplastic lesions.

1]
.

and a clear dose-response for the presence of macrophages. These
data indicate that the LEL for Orthene Technical would be 50 ppm
while the NOEL was oot determined in this study. The eosinophilic

foreign bodies were unusual and had never been seen in coatrol mice

by any of the pathologists involved with the study. They were always

" associated with the 4::k-pigﬁ§htéd7maérophége5;'jThe authors
considered these non-neoplastic lesions to be treatment-related
rather than a predisposition due to genetics, shipping, and/or care
of the animals. Since these eosinophilic foreign bodies had never
b;en seen by the pathologists in control animals before, their
presence may indicate that the control animals received some test
article. This could happea if: 1) Orthene Technical was volatile at
the temperature and relative humidity experienced in this study; 2)
Orthene Technical recrystallized as minute crystals in the diet which
could become airborne as the mice scurried about in their feed dish
and cage; and/or 3) the diet between control and treated mice was

switched on one or more ocassions., Although the lung lesions were

» -

* CONFIDENTIAL BUSINESS INFORMATION *
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INCIDENCE OF SELECTED RESPIRATORY TRACT LESIONSR

Page 40 of 48
MRID not assigned

» 0 ppm 50 ppa 250 ppm 1000¢ ppm
site and Lesion b ue d I v T 4 u T 1 u T
Sex M F MF M FIMF M F MM F|HF MP M FIMF MPF HF
Number Examined 1010 3234 3331]1010 28 40 37 2510 10 18 38 47 26] 10 10 19 32 46 34
LURG . '
- Foam cell foci 6o 0o .21l01 006 oaofloo o0 o00l.oo 00 00
~ Brownish pigmented 06 10 2100 00 10}j0O0O 090 0O0}jO0O0C OO0 OO
alveolar macrophages .
-~ Macrophage accumulations 12.00 20006 00 00,00 00 10 87?7 00 ¢ 0. .
- Dark pigmented alveolar 060 30 3 8|2 0 B18 817] 2 4 1234 42251 0 0 1424 46 34
macrophages . ’ :
~ Eosinophilic foreign bodies| 6 0 0 0 3 3] 0 0 0 1 33100 12 5 3].00 2 4 13 11
— Alveolar hyalinosis 21 011 61110 005 2 2]00 235 3 3] 00 00 11 16
- Adenocarcinoma® 00 00 2100 00 2 2}j00 O0O0 2000 00 1} 1
- Adenoma® 60 1011 5/00 0010500 0013 300 001 5
- c_arcinomae 00 00 o0o0lo0 0o0¢g 0o00j00 0O06 1000 00 0 0
NASAL CAVITY - " .
- Acute chinitis 00 33 ooloo 26 12{00 3411 6/ 00 638111
~ Adenocarcincma®’ g 000 o ofo0o oo o]0 0o 00006 00 001 1
. » N
80nly positive findings are listed.
Interim Sacrifice. o
€ynscheduled Deaths and Sacrifices. o
Terwinal Sacrifice. . . no
®Incidence data for neoplastic lesions are for the entire study. g
' N

ey
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- Page 41 of 48
- MRID nct assigned

unusual, they probably do not have mu;Q bearing on the
carcinogenicity of Orthene Technical; Based on these lung changes,
the LEL for Orthene Technical is 50 ppm and the NOEL was not
determined.

Treatment tela:edwchangey in the liver congisted of mononuclgq;
cell foci, hapatocyte hyperttcphy,bkatyomaéal;;’aﬁd %ﬁg;;;géléar
inclusion bodies in both male and female mice and, iﬁ addition,
hyperplastic nodules and hepatocellular carcinoma in the female mice.

an incidence table of selected liver lesions is given in
Table 13. It is clear the Orthene Technical is a liver toxir and

. r;hac‘.so‘ ppni is the ﬁost.whilcf 250 pp;n:,is,_ the LEL for _‘lj.vc,: leaiohs.w
A closer inspection of the daﬁg-é;r'hypcrplascic noduleé,
hepatocellular adenomas, and hepatocellular carcinomas and their
correaponding gross lesions is given in Table 14. The incidence of
these lesiors over segments of the study. period is given in Table »>.
The fact that only 2 hepatocellular carcinomas (in control male mice)
were noted prior to the final necropsy and the total absence of a
tumor response in the 250 ppm female mice are quite remarkable.

Of 2ll reported neoplastic lesions, only 9 tumor types were
notably different among the test groups.- These are givea in

Table 16. There are reduced numbers of total neoplasms at 250 ppm

and 1000 ppm for male mice and 250 ppﬁ female mice as compared to

#* CONFIDENTIAL BUSINESS INFORMATION *
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TABLE 13

INCIDERCE OF SELECTED LIVER LESIONS

Page 42 of 48
MRID not assigned

144 4

Iiver Lesion Type 0 ppa 50 ppm 250 ppm 1000 ppm
- Lesion
13 LI 1 v T 1 v T 1 u T
Sex M F B F M F|M ¥ ¥ F M FI M F M TF M F{ M F ¥ F M F
Number Examined 10 10 32 34 33 31J]10 10 28 40 37 25j10 10 18 3B 47 26110 10 19 32 46 3
NON-NEOPLASTIC - '
- Mdnonuclear Cell 4 & 1 2 sl 3 3 716193 03 6 16 17| 6 3 11.20 328
Infiltrates/Foci . :
~ Hepatocyte Hypertxopy- | 0 ©¢ 0 o0 ¢ o0jJO0 © 0 ©0 @ 0j1 0 0 2 9 10§10 9 10 15 45--30
- Karyomegaly 0 o0 0 o0 0 olo 0 4 0 6 ofjo o 3 2 1 10]o0 0 6 & 37 z4
- Intranuclear Inclusion}] 0 © € 0 @ 0] 0 © G © ©0 0] G O O 2 11 4§ 0 0 0 12 44 19
Bodies .
- Hyperplastic Nodules ¢ o 3 »¥» 7 t}{1 0 1 ¢ 5 1]1r 0 @ O 3 O}(O0 O 4 & 9 11
NEOPLASTIC
- flepatocellular Adenoma { 0 ©6 0 ©0 O 00 0 1 1 ¢ 11e¢ o0 O ': 9 1T 010 ¢ 1 2 o0 1
- Hepatocellular Car- 6 o0 2 o0 2 1/ o0 ¢ 0 2 1Jo0o 0 0 © 3 ojO0 O O O 3 12
cinoma . : . R P L . -
i 4 : i 1
A1nterim Saerifice .
Unscheduled Deaths and Sacrifices
STerminal Sacrifice
pathology data for Interim sacrifice recorded by different pathologists.
* CONFIDENTIAL RUSINESS INFORMATION * 8
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TABLE 14

SELECTED LIVER LESIONS ASSOCIATED WITH GROSS NECROPSY FINDINGS

0 ppm 50 ppm 250 ppm 1090 ppm
Gross Lesious
- Microscopic Lesions M - F M F M F M F

Total Examined 75 15 |15 5 115 74 576

cYST (TOTAL REPORTED)?Z

Cyst

Hyperplastic Nodule
No Cyst Evident
Hemangiosarcoma

No Lesion Listed

NODULE (TOTAL REPORTED)

- Hyperplastic Nodule
- No Lesion Listed
- Hepatocellular

MASS (TOTAL REPORTED)

-~ Hyperplastic Nodule
-~ Hepatocellular Ade-
noma
Hepatocellular Car-
cinoma
Hemangiosarcoma
No Lesions Listed

NO CORRESPONDING
GROSS LIVER LESION
(TOTAL FOUND) (=)

- Cyst 1 - -
~ Hyperplastic Nodule | 1 - 1

aThe total reported refers to the listing given under gross lesions in
the individual pathology data, while the diagnoses are the corresponding
description given in the corresponding microscopic lesions section of
the pathology table. '
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TABLE 15
INCIDENCE OF SELECTED LIVER LESIONS AT VARIOUS SEGMENTS
OF THE STUDY PERIOD
0 ppm 30 ppm 250 ppm 1000 ppm
Study Period
- Liver Lesion u F |w F | M F |'M F
0-52 WEEKS ()2 (1) [ (3) @ (G (2) ] (3 (5)
-~ Hyperplastic Nodulesg| =~ —-— -- —— - - —— -
- Hepatocellular Ade~ | -- -~ - - - -] == -
noma
- Hepatocellular Car- | —- - - - -~ - - -
aoma ’
| INTERIM SACRIFICE . (10) (10)] (10) . (103 (100 (10)| (10) (10)
- Hyperpldstic Nodules| -~ - 1 - 1 - - -
~ Hepatocellular Ade~ | -— - - -— - - e v
noma
- Hepatocellular Car-~ | == - o - - - - -
cinoma
53~78 WEEKS (5) Q2] (7 (6] (6) s) | () (9)
- Hyperplastic Nodules] 1 1 - - -— - - —
~ Hepatocaellular Ade~ | ~- — - - - - — -
nona
~ Hepatocellular Jar- | -- - - - - —— - —-—
cinoma
79-91 VEEKS (10 @ | a2 av| &) e | @ (o
- Hyperplastic Nodules| 1 — 1 -— - - - 2
~ Hepatocellular Ade-~ | == -— - m- —-— — - —
noma
-~ Hepatocellular Car- 1 - - - - —— - -
cinoma

47
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Page 45 of 48
MRID not assigned

TABLE 15

(CONCLUDED)

v O ppm 50 ppm
Study Period
- Liver Lesion M P

N ———
G T R T e e ERE RO S T Rt
% .

92-105 WEEKS (15) (17)

- Hyperplastic Nodules | 1 -~
- Hepatocellular Ade~ { == ~-
aoma
~ Hepatocellular Car- 1
cinoma -

TERMINAL SACRIFICE

i TN uyperpiastic Noﬂ‘nle' T EE S G S, 1 SO IR 4 5 SES R (S EE «11 . )

= Hepatocellular Ade- 1
noma . )

- Hepatoczllular Car- 12
cinoma

8Number in parentheses is number of animals examined during the study
period segment ’
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TABLE 16 -

INCIDENCE OF SELECTED NEOPLASTIC MICROSCOPLIC LESIONS

0 ppm | 50 ppm 250 ppm 1000 ppm
Site ; :
- Neoplastic Lesion M F M F 4 F M F

Total Examined 1575 | 15 74 |15 76

HARDARIAN GLAND

= Adenoma

HEMATOPOIETIC LYMPHOCYTIC, RETICULO-"
ENDOTHELIAL SYSTEMS

= Malignant Lymphoma = _
~ Reticulum Cell Sarcoma

LIVER

-~ Hepatocellular Carcincma -
- Hemanglosarcoma o

~ Hepatocellular Adenoma

= Hemangioma

SPLEEN

~ Hemangioma
- Hemangiosarcoma

TOTAL NEOPLASMS ) 21 22 |18 18

X INC.DENCE 28 29 {24 24

* CONFIDENTIAL BUSINESS INFORMATION *
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' Page 47 of 48
MRID not assigned

controls. The 32X neoplasms in female mice at 1000 ppm is not

significantly different from 297 in control female mice. Thus, what

can one say about the high incidence of hepatocellular carcinomas in
female mice in the 1000 ppm group? Three approaches to that question

are as follows:

. FARE A LT ARD LRy S yt L e - LR s T " N P13 N
Historical control data — Cften historical control data are
useful in identifying an unusual low tumor incidence in the
control group on study. Historical control data for CD-1
female mice among control animals were obtained and, for
hepatocellular carcinomas, the incidence ranged from 0 to
6% in 22 studies at the same testing facilities. When
compsred to the 15.8% incidence observed in female mice in
the 1000 ppm group, these historical data would indicate
that the incidence is significantly different from control
values. )

&

- Maximum tolerated dogse - According to.the NCI defiaition,
the maximum tolerated (MID) dose should be the highest
dose that causes no more than a 10% weight decrement, as
compared to the appropriate control groups; and does not
produce mortality, ..." (NCI Carcinogenesis Technical
Report Series No. 1, February 1976, "Guidelines For
Carcinogen Bicassay in Small Rodents," NCI-CG~TR-l, p.
15). Usging this definition, the 1000 ppm level exceeded
the MTD siace the animals in this group axperienced a 30
percent weight decrement. Inspection of the body data
indicate that the 250 ppm group experienced a 10Z weight
decrement and could thus qualify as the MID. If this vere
the case, Orthene Tachnical would not be considered a
carcinogen based on the fact that the 250 ppm animals
exhibited & reduced number of neoplasms as compared to
control animals. ' '

Fatal and Incidental Tumors - Peto, et al., in their article
" entitled, "Guidelines For Simple, Sensitive Significance
Tests for Carcinogenic Effects in Long-Term Animal
Experiments,"” (International Agency for Resecarch on Cancer
Monograph Series, Supplement 2, pp. 311~426) state that
tumors found at scheduled sacrificas are incidental tumors

* CONFIDENTIAL BUSINESS INFORMATION *
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as compared to those tumors found in animals dying on study
or animals sacrificed in extremis which are fatal or

wo. tality~independent tumors depending on the cause of
death. Without going into great detail of this approach,
all 12 of the heptocellular carcinomas found in the female
mice of the 1000 ppm group were prasent at’'the terminal
sacrifice and would be classified as incidental tumors.
Using this approach, Orthene Technical would not be
considered to increase the onset of cancer based on the
longevity of the female-mice with hepatocellular carcinomas.

Based on theée'two approaches, Orthene Technical could be
considered a potential carcinogen but not a proven.carcinogen. Based
on this study, Orthene Technical (1000 ppm - highest dose tested) was
carcinogenic in female mice only at the terminal sacrifice

(hepatocellular carcinoma).

The 1000 ppm male mice had an increased incidence of multifocal

jntratubular mineralization in the renal cortex of the kidney which
was considered to be treatment-related.

Thus, Orthene Technical is a liver and iung toxicant in Qale and
female CD~1 mice.

10. Techuical Review Time: 195 hours.
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