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Subject: Two Year Mouse Oncogenicity Study Using B6C3F1 Mice. Oral
Feedi_ng.\
¥

- Materials and Methods

Male and female B6C3Fl mice (Fredrick Cancer Research Centsr, Fredrick,
Maryland) five to seven weeks of age were divided into sir groups of 50
males and 50 females per doss group. Th= groups wera formed on a body
weight basis. All animals were individuallu identified by toe clipping.
Groups one and two served as two separate and independent vehicle control
groups. Groups three, four, five amd six received respectively 10, 5@,
250, and 1250 ppm of Pydrin (SD 43775} in their feed.

Mice were housed in plastic cages on a hardwood chip bedding
(AB~SORB~ORI) five per cage per sex. Food (Purina Laboratory Chow, meal)
and acidified tap water (ph 2.5) were available ad libitum. Note here
that acidification of water aids in the control of Psuedomonas
micro-organisms normally found in tap water.

Inspection for mortality was made twice daily, five days per week and
once daily on weekends. Gross signs of toxicity (if any) were noted
daily and a careful physical examination of each mouse was made weskly
and included palpation for tissue masses. 2Animals in poor health were
transferred to an individu.?.l cage. for observation.

Individual body weights were recorded initially amd then zonthly. Food
consumption was estimated on a monthly basis. Aadditionally five (5) male
control mice wers bled from the orbital sinus at week 26 and the samples
submitted for seroclogical testing for hepatitils. (The results were
negative.)

Hematology and clinical chemistry tests were conducted at termination on
6 control mice per sex per group and a minimum of 12 mice per sex per
treated group. The hematological parameters evaluated were, hematoccril,
erythrocyte count, total amd differential leucocyte counts aml
hemoglobin. Tha clinical chemistry parameters evaluvated were, BUN,
glucose, aldbumin, SAP, and SGOT.

The followiny organs were weighed from the same nice from which the blood
samples were drawn for hematology and clinical chemistry; they were
brain, beart, liver, kidney and adrenal glamds.

A gross necropsy was performed on each animal survivingy at termipatior.
Mice that died on study or were killed in a moribund comdition were also
necropsied. When tissue conditions permitted, the following organs (or
portions thereof) were preserved in 10% buffered formalin to be processed
for histopathologic examinations—brain, pituitary, salivary glamd,
thyroid glarmd, larynx, trachea, esophagus, thymus, mammary glands, large
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intestines, adrenal glands, kidneys, lymph nodes (mesenteric, dermal,
mandibular) urinary bladder, prostate gland, testes, ovaries, uterus,
heart, liung, liver, spleen, pancreas, stomach, small intestines,
fallopian tubes, parathyroids, epididymides, skin (dorsal) skeletal
muscle, bone with marrow (femur), nasal turbinates, spinal cord
(thoracic) and peripheral nerve.

Separately and in addition to tha above, portions of liver amd lg=aph node
from each of five mice psr sex from the controls amd high-dose groups
that were killed at termination were preserved in glutaraldebyde for
special processing (presumably for electron microscopy examination).

The slides prepared at Litton Blopetics were then delivered to
representatives of Shell Chemical Comparny for examination amd
interpretation. All tissues from male mice were examined by

C. B. HcCullough of the Shell Company, Houston, Texas. All tissues from
female mice were examined by J. B. M. Gellatly at the Shell Toxiculogy
Laboratory (Tunstall), Xent, England. The patiology report was then
coapiled jointly by the responsible pathologists.

Statistics employed were the Chi sgquare (p < 0.05 as the level of
significance) in the analysis of mortality data. The Dunnett’s t-test
was used in the analysis of effects in treated groups against pooled
control values, for at least chronic but apparently not tumorigenic
effects.

Diet - Preparation and Analysis

Diets were prepared by adding appropriate volumes of an acstone solution
of SD 43775 (40% w/v) to 10 kg (initially) or 20 kg of hasal diet and
mixiny for 30 minutes in a twin-shell blender. Control diet was mixed
with the same volume of acetone as that used in preparation of the
highest dose level. Diet mixes were prepared at l-4 week intervals
during the first two months of the study amd bi-weekly thereafter.
Dosing started February 17, 1977 amd continued for 104-105 weeks.
Sapples of each diet concentration mix, including control, were analyzed
periodically beginning in November, 1977 and then at 3-5 month
intervals. Analysis of the dietary apparently ended during the month of
December 1978.

Analysis - Food, Water, Bedding

The standard Purina Chow meal (5001) diet was periodicaily analyzed for
the presence of certain chlorinated pesticides, metals, antibiotics and
aflctoxin.

The heat-treated, hardwood chip bedding was periodically analyzed for
poluchlorinated biphkenyls and pentachlorophenol.

Tap water (prior to acidification) was analyzed for conformance with the
Envirormmental Protection Agency’s interim drinking water standards.
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Results - Analytical

Diet Concentration - Results indicated that the diet concentrations of
D 43775 (Pydrin), with ons exception, wers between 92 and 102 percent of
the nominal concentrations. The cne sample exception was at a dose lewel
of 250 ppm of Pydrin in ths diet mix which analyzed as flve parts per
million. The valuve of five parts per alllion was subsequently confirmed
with a repeat analysis of the same sample. This error in the opinion of
this reviewer was short lived (probably oaly cue mixing which provided
feed for a two week period - note here that dlat was prepared once every
two weeks according to the protocol) and would not be expected to #ffect
the integrity of the study. This can be said with soma degrees of
confidence based upon acceptance of the following rationale, which uses
femalae body weight data as the crux of the arguemert.

A dietary sample of test feed at the 250 ppm lsvel was taken In July 1978
for an analytical determination armd was found lacking by 245 ppm. The
last previous analytical determination was made with a sample taken In
April of 1978. The time difference between samplings was approximataly
three months (12 weeks) and constituted the maximum possible time the
error could have continued. April represented 56 weeks and July
represented 63 weeks into the chronic feeding study.

Body weights of the male mice were comparable to cdontrols for the entire
experiment. The body weights of female rice, however, stowed a
continuous and statistically significant decrease between weeks 60 and
92. A significant weight decrease was also noted at week 52 but oot week
56 of the study. It is reiterated here that cne preparation of the
dietary provided emough feed for two weeks. The fact that a
statistically significant decrease in the body weight of females began at
weak 50 and was maintained thru week 92 of the experibent would seem to
eliminate the weeks 60 thru 68 (eight weeks) as a pariod of error in the
preparation of the diet. This would leave caly the time pariod between
week 56 and 60 (four weeks) unaccounted for dietary error. This wonld
therafore leave only a minimum of two or a maximum of four weeks cpen to
question as diet was preparad every two weeks. .

It can therefore ba zéasombly concluded that the error in distary

preparation was short lived and did not effect the bagic intergrity of
the study.

Food, water, bedding - apalysis - It was rsported in a sumnary paragraph
that review of 32 feed analysis and 29 beddingy analysis conducted on
material received from March 1977 thru December 1978 indicated reiatively
uniform background levels of the contaminants selected for anal ysis.
Generally, the bedding was analyzed only for pentachlorophenol amd
polychlorinated bi-phenyls. The levels fourd wers reported as not
exceeding those listed in attachment No. 1. :

The results of the drinking water analysis were judged to be
. satisfactory. These results are reflected in attachment No. 2.
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Results
(Chrenie Stuay in Xice)

Survival and Dose Response Nortality: Six hundred mice began the study.
Two were accidentally killed and 12 escaped. Ona hundred-eighty-seven
mice died and 23 were killed in a moribund condition., The cverall
survival rate was approximataly 65%. The survival rate by dose groups is
shown in the following tabulation (control groups combined).

Diet Level % Males X Females
ppa Surviving Surviving
0 70 60
10 46 80
50 76 70
250 67 a2
1250 44 46
Totals 63 67

The percentage of male survivors in the 10, 250 and 1250 ppm dose groups
was less than that of controls. However, only the low and high doss
groupe wera found to be statistically significantly lower than coatrol
values (Chi square; p <0.05). Among the femalss cnly the 1250 ppm dose
group has a greater mortality than controls, but. this difference.was not
significant by the Chi square test. It is noted here for the purpose of
clarity that iff the low survival rate at 10 ppm in males was truly
dose-responzive then all progressively higher doses would have produced a
correspondingly increased mortality. This, howaver, was not seen and
thersfore it was rsascoably concluded that cnly the highast dose produced
2 compourd rslated mortality. Therefore, it can de said that except for

the highest dose in each sex group mo clear dose relatad pattern was
seen, .

Time to Death: The cumulative mortality (including moridund animals
sacrificad) for males in all dose groups was comparable to the control
groups at 6Q weeks (i.e. 15 months). A cluster of deaths was noted in
the high doss group at 17 and 22.5 months as well as the low dosed group
at 22.5 months. Approximataly five to six weeks prior to terminal
sacrifice (25 months) survival between controls and the intermediate
doses was comparable. This was not true however of the low and the high
dosed groups where the survival was significantly lower.
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The cusmlative mortallty (including moribund animals sacrificed) for the
females, in all dose groups, was gensrally uniform when compared o
control groups, for all time periods, with the exception of females in
the high dose group. The survival for the high dosed fesales dscreased
sharply between the 6lst and 70th weeks (15-17 months) when a cluster of
14 females died. However, only three additional animals died, beyord
this point in time, prior to sacrifice.

It can therefore be reasonably concluded, in the opinion of this
Toxicology Branch reviewsr that an accelerated death rate was not 2

conp'licatim factor in the analysis of data for either male or famale
mice,

Tissue Masses: Tables D and B of Volume 1 (Accession No, 241206)
raspectively indicate the total number of masses (includingy multiple
masses) per animasl group per category of classification (i.e. mass;
small, medium or large mass; papilloma)as well as the mumber of animals
with at least one mass. It is not clear In this particular Instance

whather the controls were not pooled or pooled, but whichever the caseray
be:

1. with the former (not pooled), the values to:r' the control group either
far exceed the number of tissue masses fourd in compound dosed groups
or far exceed the number of animals with one tissue mass, or

2. with tha lattar ("pooled controls”) if this Toxicology Branch -
reviewer arbitrarilvu halves the values reported for "pooled controls”
the values attained are comparable to those for compourd treated
groups.

It can therefore ba concluded, in the opinion of this reviewer, that
based upon the pumber of masses, size of the masses, ard the mumerical
distribution of masses within dose groups and between dose groups, the

masses per se are not an issuve per se, but rather that the types of
masses are the issue, and their mumber.

The distinction between "tissue masses” and the types of masses that are
presented within the data is purposely made to avoid any equation or
confusion of the term "tissue masses” with ths concept of oncogenicity.
Many of the masses that were observed during the lifetime of the animal
were categorized as suppurative, - nephritis, - hepatitis, - pneurmonia,

or abscesses, upon necropsy and subsequent histopathological
examination.
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Tumor types: Males: The only non-necplastic pathology induced by
distary administration of Pydrin, in male mice, was multifocal
gramplozata. Pydrin, at 1250 ppm, induced multifocal gramulcmata in
mesenteric lymph nodes, other visceral arnd peripheral lymph nodas, liver
and splsen. Less severe gramilomatous lesions were present in mesenteric
lymph nodes of male mice administered 50 and 250 ppm Pydrin.

The. distary administration of Pydrin also did not result in statistically
significant differences Iin the mmber or type of neoplasms, when compared
to the incidence of neoplasms in male mice fed the untrsated diet
concurrently.

Tumor types: Females: The dietary administration of Pydrin to female
mice did not result In statistically significant differences in mumber or
type of neoplasms, when comparsed to the incidence of neoplasms in mice
fod untreated diet concurrently.

Multifocal gramulomatz, in female mice, was the only non-naoplastic
pathology induced by Pydrin administration. This lesion was present in
mesenteric lymph nodes, liver and spleen at dosage levels of 250 and 1250
ppm. Thig lesion was not observed at the lower doses of 19 and 50 ppm.

Granuicomas: Mesenteric lymph nodas: Multifocal granulomatous
lymphadenitis was observed in mesenteric lymph nodes of female mica “ed
250 or 1250 ppm of Pydrin and of male mice fed 50, 250 or 1250 ppm
Pydrin. The incidence and severity of multifocal gramulomata were dose
related. Granulcmata were cbserved rarely in mssenteric lymph nodes of
female mice fed 50 ppm Pydrin and mice of either sex fed 10 ppam Pydrin or
untreated control diet.

Liver: Small mltifocal granulomata were Identified in the livers of
almost all female aice fed 250 and 1250 ppm Pydrin ard males fed 1250 ppm
Pydrin. The severity of these lesions was dose related in these groups.
No treatment related lesions were observed in the livers of mice fed
untreated control diet or diet with dosage levels of 10 or 50 ppm.

Spleen: Small pigmented gramulomata were present in the spleenic white
pulp of almost all female mice fed 250 and 1250 ppm Pydrin and male mice
fed 1250 ppm. The sevarity of of lesions was dose ralated. No
treatment-related lesions were identified in the spleens of mice fed
untreated control diet or diet with dosage levels of 10 or 50 ppm
Pydri.no )

Other Visceral/Peripheral Lymph Nodes: The following nodes were not
routinely preserved for microscopy although several were frequently
presented for histolegic examination. They wers submaxillary, inguinal
ard anterior »ediastinal nodes available with salivary gland, mammary
glands and thyous respectively. In females granulomata were presemt in
these lymph nodes but lightly pigmented syncytia were observed in
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nodal medullary cords In 250 and 1250 ppm groups. This featura, which
vas frequantly identified in females of the 1250 ppm Pydrin group, was
present rarsly in nodes of female mice fed untreatad control diet or diet
with dosage levels of 10 or 50 ppm Pydrin. In males, multifocal
granulomata, similar to those in mesenteric lyaph nodes were present in
other visceral and psripheral lymph nodes (apparently at least in dermal
lymph node and madibular lymph node; other visceral lymph nodes not
deterninable by this reviewer but also apparently not that important
considering the information available on ths reported lymph nodes) in
about half aof the male mice In the 250 and 1250 ppa Pydrin treated
groups. Such lesions were not present in male mice fed untreated control
diet or diet with dosage levels of 10 or 50 ppm Pydrin.

Body Welght Data: Males: There were no consistently significant
statistical differences between pooled controls and animals fed 10, 50,
and 250 ppm Pydrin in the diet. However, in the high dose group (1250
ppa) statistically significant differences were observed (p < 0.05;
Cunnett’s "t-test”) for lowered body weights when compared to pooled
controls. The reader should also note here that while there was o
statistically significant lowered body weights: for the 10 ppm group, it
was the same group reported earlier which suffered a significant
mortality. As ons would normally expect a decreased body weight,
Indicative of compound toxicity, prior to death in these kinds of
experiments, this result may also be used as an arguemen: against the 10
ppa dose level ax beingy dose related for mortality.

Females: No consistently statistically significant differences were
noted with respect to decreased body weight for animals recaiving 10 and
50 ppm Pydrin in the diet when compared to pocled contrals. No
consistently significant lowered body weights were noted between treated
females and pocled controls for the first 52 weeks of the study at the
250 ppm dose level. Howaver, statistically significant decreases in body
welght, which were consistent, were recorded between weeks §0 thru 92
(inclusive) between treated at the 250 ppa dose level and pooled
controls. Females receiving 1250 ppm showed conevistent ard significant
decreases in body weight for the duration of the feeding.

The above statistical comparisons wers conducted using the Dunnett’s
"t-test” at a significance level af p < 0.05.

Food Consumpti&n: There appears to be o consistent trard ard a
statistical significance is lacking bestween treatsd and control groups.

Hematology: It was reported that all groups wers comparable to controls
with respect to the various parameters examined. The elevataed total
leucocyte count in the 10 ppm females was the only statistically
significant difference and was considered fortuitous. Examination of the

data by this Toxicology Branch reviewer finds no fault with the
conclusions as reported.
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Clinical Chemistry: Males: The comparison of treated groups to poolad
control values for blood urea nitrogen (BUN) and blood glucose (GLCS)
revealed neither trends nor significant differences by Dunnett’s "t-tast”
at ths 0.05 lavel of probability. Values for serum alkalins plospahtase
(SAP) weare comparable between all the animal groups on the test. Valuss
for serum glutamate cxalate transaminage and albumin were comaparable
betwaen groups fed 10, 50 and 250 ppa and poolaed controls by Dunnstt’'sg
"t-test” at the p < 0.05 level. Howaver, animals fad 1250 ppm showed a
statistically significent increases in SGOT levels ard a statistically
significant decrsase in albumin levels.

Review of histopativlogical data amd the clinical chemistry data seemad
to indicate that the increased SGOT levels and decreased albumin levels
for animals fad 1250 ppm might ba ascribed to some degree to the modarite
degree of miltifocal purulogranmulomatous hepatitis as well as to the
various degree of severity of multifocal gramilomata observed in the
lymph nodes, and spleen.

These histopathologic conditions were also obssrved at the lower dose
levels but o a xuch lesser extent. Review of the heart ard kidney data

did not appear to implicata these argans as contributory to the increased
levels of SGOT or decresased levels of albumin at 1250 ppm.

Females: The comparison of treated groups to pooled control valwes for
BUR and GLCS revealed neithsr trends nor msaningful statistically
significant differences by Dunnett’s "t-test” at the 0.05 lavel of
probability. Values for SAP were comparable for all the animals on test.
Values for SGOT and albumin were not statistically significant at any
dose level. However, a marksd increase in SGOT level was noted at 1250
ppm and a sharp dacrease in albumin level was also noted at 1250 ppm.
Tha data for the heart and kidney did not appsar to Implicate these
organs as comtributory to these effects. Howaver, as in the males,
multifocal parulogranulomatous hepatitis amd multifocal gramlomata of

the lymph nodes and spleen may be responsible in whole or part for these
valuas.

organ Neight: Males: Only kidneys at 1250 ppm showed a statistically
significant decrease on an absolute basis when compared to controls.
However, body weights were also statistically significantly lower for the
same time period. The organ to body weight ratio for males showed no
differences for kidney. However, a statistically significant incresse in
brain weight to body weight ratio was recorded. The significance of this
increase was not immediately known. '

Females: Absolute organ weights were not lover on a statistical hasis
for treated animals when compared to controls. The body welght for the
high dose group was however statistically significantly lower than
controls by Dunnett’s "t-test” (p < 0.05). A statistically significant
increase in the organ to body weight ratio was recorded for the kidneys
at the high dose level at the 0.05 level using Dunnett's “t-test”.

6435



009093

-9=

No strong trends or dose-response curves appsar evident for either sex in
both catsgories of measurament.

Summary and Conclusion: Dietary administration of SD 43775 to male and
female mice for two years at concentrations of 10, 50, 250 and 1250 ppm
caused clearly increased mortality in doth sexes only at the highest
feeding laevel, in coaparison to untreated controls. Nortality was not
dosa~related at the lower diaet concentrations (the 10 ppm sales had
nearly the rortality percaatage as was fourd in the highsst dose).

Nean body weights were statistically significantly reduced, compered to
coatrols in tha 1250 ppm mice (both sexes). Nhile these reductions were
fairly consistent throughout the study, body weights of mice in the other
groups showed mo clear pattern with doss or time, except that the 250 ppm
females bagan to lag and were statistically significantly lower from
controls from about the 60th week on to the time of terminal kill.

Tissue masses cbserved grossly throughout the study were not dose
ralatad.

The oniy clinical chemistry changes observed (ssrum albumin reduction amnd
SGOT alevation) were in the 1250 ppm group. Hematology findings were not
exceptional .

Organ weights and organ-body weight ratics gave no real indications of a
dose-relationship.

Dietary administration of Pydrin to male and female mice for two (2)
years did npot result in statistically significant differences in the
number or typs of neoplasms, when compared to the Incidence of neoplasms
in mice fed untreated diet concurrently.

The only non-necplastic pathology induced by dietary administration of
Pydrin was multifocal gramulomata. In female mice, this lesion was
present in mesenteric lymp. nodes, liver, and splaen at dosage levels of
250 ard 1250 ppm Pydrin. In male mice; 1250 ppa Pydrin induced
multifocal granulomata in mesenteric lymph nodes, other lymph nodas,
liver amd spleen. Less severa gramlcmatous lesions were present in
mesentaric lymph nodes of mala mice administered 50 and 250 ppa Pydrin.

NOEL: Males: 10 - 50 ppm
Female: 50 - 250 ppm

LEL: HMales: 50 ppm, multifocal granulomatous lymphadenitis of the
mesenteric lymph nodes.

Females: 250 ppm, multifocal granmulomatous lymphadenitis
(mesenteric lymph node); multifocal gramiloma of the
liver; small pigmented granulomata in the splaenic white
pulp. Statistically lower mean body welights after 60
waeks.,
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HEL: MNales: 1250 ppm, multifocal gramlomatous lymphadenitis
- (mesenteric); multifocal granuloma of the liver; small
pigmented gramlomata were present in the spleenic white
pulp. Increased mortality. Statistically significant
reduction In body welght. Increased SGOT. Decreased
serum albumin. Increased brain/body weight ratio.

Female: 1250 ppm, multifocal gramulomatous lymphadenitis
(mesenteric); mltifocal granulomata of the liver; small
pigmented gramlomata were present in the spleenic white
pulp. Increased mortality. Statistically significant
reduction in dody welght. Increased SGOT. Decreased
serum albumin. Statistically significant kidney/body
welight ratio increase.

Classification: Core-Guidelines

Addandum: Reference: PP 7F2013. Review of Reto Engler dated July 21,
1978,

Pydrin was administered in the diet to d d y strain mice for an 18 month
. beriod. Doses administered were 100, 300, 1000 and 3000 Pp2.

rberuultsandconclmimotthatudgugddgstninﬂm‘which

vas raviewed by Reto. Engler, of the Toxicology Branch are generally
allel to and confirm the results and conclusions re in the
study, using B6C3F1 strain mice, which was reviewed by Albin Xocialski.

”‘? results and conclusions of the twu studies, with regard to
gramulomas, effect levels and oncogenicity were:

l. Oncogenicity is mot indicated,

2. gramlcmatous changes In lymph nodes, spleen and liver were resent
amd related to dose level,

3. the 100 ppm dose level was the lowest effect level (LEL) for effacts
ind d y strain mice and a No—-Observable-gffect-level was not
observed,

4. the pno-observable-effact-level for B6C3Fl mice was bau_reen 10 ard 50'
pp.

0937
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Reviewer’'s Questions:

1.

Portions of liver and mssenteric lymph modes from each of five mice
per sex fram ths controls and high dose groups, that were killed at
termination were preserved in glutaraldshyde, for special procassing,
presumally for examination under the electron microscops. The
Taxicology Branch would like to know the purpose of the examination
the results and the interpretation given'to the electron microscopy

" examination.

What statistical method was used to analyze for the statistical
significance of tumors?

OPP :HED:TOX: A.KOCTALSKI:sb 10/8/80 X77335 TS-769 7R
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Page is not included in this copy.

Pages I .} through lff are not included.

The material not included contains the following type

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

K FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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-~ SUBJECT:" (1) Toxicoiogfc aﬁd Carcinog‘enic Study of SD-43775 by Dietary
Administration to'Mice for Two Years. (2) A Lifetime Dietary

Feeding Study 1in Rats of SD-43775 at the' Singular Dose Level of B

1000 ppm. S _ _ ' - B
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TO: F. D. R. Gee, PM #17 . . S g

- Registration Division (TS-769)

THRU:: Robert Coberly
Decision Uait Leader
Toxicology -Branch/HED (TS-769)

Petitioner: Shell 011 (Chemical) Company
, Sufte 200 |
1025 Connecticut Ave., N.W.
Washington, DJC. 20036

Récommendatfon: It is requé’sted that the Shell Chemical Company res}aond
, e reviewer's questions appearing at the end of each summary and .
- conclusion of the oncogenic istudfes. )

Conclusfons: = Dietary admintstration of Pydrin (SD-43775) at 1000 ppm
resuits in the production of spindle cell sarcomas in male rats of the
[CRL: COBS CD (5D) Br] strafn. : , S

Dfetary administration of Pydrin (SD-43775) at 1250 PP results in no
observable oncogenic effectsﬂ in mice of the 86C3F1 ‘strain.
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