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Background and Ragy.ut: 

Sumitomo Chemical Company has submitted a dietary mouse 
oncoqenioity stuc1y on Pynamin Forte in reilponse to the 
Registration Standard on Allethrins. The Toxicology Branch (TB­
I) has been asked to rev!GW the submitted study. 

Tgxigoloqy 1;. -... angh Raaponsa: 

TB-I has reviewed the mousP- oncoqenioity study on Pynamin 
Forte. It is classified as core supplementary and does not 
presently satisfy the regulatory requirement for a mouse 
onooqenicity study on Technical Pyn .. in Forte. TB-I believes 
that the mice could have tolerated siqnifioantly higher dose 
levels and is reque•tinq that th& Registrant submit the data from 
the 5-week ranqe finding study on Pynaain Forte in mice alonq 
with a rationale on the selection of the dose levels for the 
chronic study from the ranqe-findinq study. The followinq 
paraqraph is a short summary of the ~esults of the study. 

Pynamin Forte was tested in an oncoqenicity study in m.i.o~·' at l 
o, 120, 600 and 3000 ppa in the diet. The systemic HOBL was 600 
ppm .and the LOBL was 3000 ppm (incr-lied relative liver weiqhts; LJ. II\ 
inoreas4td int:idenoe of moderate fat deposition in the ') O) o/ 
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centril~bular hepatocyte• (males) associated with moderate 
onlarqement and/or vacuolation of centrilo~ular hepatocyte•; 
moderate qen•ralieed fat deposition (females) and incr~aeed 
incidence and deqree of c•ntrilobular hepatocyte enlarqement 
(males)). The oncoqenic NOEL was 3000 ppm (H~r). It appears 
that the animals could have tolerated much hiqher dose levels. 
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Reviewed By: Pamela Hurley, Ph.D • .p~._'rn.~ 1'/IJ./tt 
Section I, Tox. Branch (H7509C) 
Secondary Reviewer: Roger L. C"rdner ~---~ 
Section I, Tox. Branch (H7509C) '•~ 

DATA EVALUATION RECORD 

STYQX TYPE: oncogenicity - Mouse (83-2) 

TQX. CHIN. NO·i 0258 

ACCESSIQN NYMBER/MBIP NO.: 410996-02 

TEST MATERIAL: Pynamin Forte 

SXNONXMS: o-cis;trans allethrin 

PRQJECT HUMBER: SMO 247/881026 

'1 - 'l.O --r 2.-

SPQNSOS: sumitomo Chemical Company, Ltd., Osaka, Japan 

uo94G7 

TESTING FACILITY: Huntingdon Research centrQ, Ltd., Huntingdon, 
Cambridgeshire, England 

TITLE or UPORT: Pynamin Porte Potential Tumorigenic Effects 
in Prolonged Dietary Administration in Mice 

AUTHOR(S): Mayfield, R.; Gopinathy, C.; Crook, 0.1 Offer, J; 
Anderson, A. and Gibson, WA. 

REPORT ISSUEQ: March 20, 1989 

CONCLQSIQN: Pynamin Forte was tested in a carcinogenicity 
study in mice at o, 120, 600 and 3000 ppm in the 
diet. The systemic NOEL is 600 ppm and the LOEL 
is 3000 ppm (increased relative liver weights; 
increased incidence of moderate fat deposition in 
the centrilobular hepatocyte& (males) associated 
with mod~rate enlarqement andjor vacuolation of 
centrilobular hepatocytes; moderate generalised 
fat deposition (females) and increased incidence 
and degree of centrilobular hepatocyte enlargement 
(males)). The carcinogenic NOEL is 3000 ppm 
(HOT). It appears that the animals could have 
tolerated much higher dose levels. 

Classification: Core Supplementary until the results from 
the 5-week range finding study are submitted along with the 
rationale for the selection of the dose levels for the mouse 
carcinogenicity study. 

Testing Guideline satisfied: None. 
. .... 

3 



A. HATERIAL§ ANP MITHOQS: 

1. T11t Cqapoun4Ctl 

Chcgical Nome: 36.5t allyl homoloq of cinerin I and 
55.5t ~~her allethrin stereoisomer& 

oescr\ption: orange/hrown liquid 
Batch f Cal . Other f Ca'_: Batch f 50310 
~u= 93.u 
Source: Sumitomo Chemical co., Ltd. 
yehigle Cif appligoblel: None. 
Po1itiva Cgntrollal Cif opplicablol: N/A 

2. Teat Animals 

Spegies and strain Csexesl: Male and female CD-1 mice 
ass: 28 days upon receipt 
HeiqhtCsl: within a weight range of 4 grams upon 
arrival. 
SourceCsl: Charles River breading laboratories, 
Monston, Xent, U.K. 
Housing: 4/caqa, solid bottom polypropylene 

3 • Procedure: 

a. pietary Preparation: Pynamin Forte was mixed into 
the diet. A premix was first prepared by grinding 
the test material directly into the commercial 
animal diet (Labsure Laboratory Animal diet No. 2) 
and mixing for at least 3 minutes. The required 
concentrations vere prepared by direct dilution of 
the pre-mix with untreated diet and mixed further 
for at least 7 minutes. 

Frequency gf preparation: The pre-mix wa• 
prepared weakly. 

stotts• con4itiona: The test material was stored 
at 4 c protected from light. storage conditions 
of the prepared diets were not given in the 
report. 

Stability An•lY•••: These analysts were conducted 
prior to initiation of the main study. 
Representative samples of freshly prepared diet at 
nominal conctntrations of 25, 100 and 10000 ppm 
were analyzed for concentration of the teat 
material at time o, after storage at room 
temperature for 1, 2 and 3 weeka and after storage 
at 4°C for 1 and 2 weeka. 

2 ..... 
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Test 
Group 

Contr. 
1 
2 
3 

Hggoqeneity Aoalysts: These analyses were 
conducted prior to initiation of the main study. 
Representative samples at the same concentrations 
qiven for the stability analyses were sampled at 
discharqe from the blender from the first kq 
discharqed (the top), from the approximate center 
of the discharqe (the middle) and from the final 
kq discharqe (the bottom) and analyzed for 
concentration of the test material. 

Concentration Analyges: Samples of diets prepared 
at weeks 1, 2, 4, 9, 10, 21, 24, 33, 45, 57, 58, 
69, 80 and at termination were analyzed to check 
for accuracy of preparation. 

b. Bagig For Selection of pogo L&vels: Dose levels 
were selected on the basis of the results from a 
5-week ranqe-findinq study. 

c. Animal Assignment and noaa Levels: 

Dose Admin- Main Study Interim Sac. Interim Sac. 
istered ll weeks* ll weeks 1.1 weeks** 
ppm malo female male femaa_ male female 

0 53 52 12 12 24 24 
120 52 52 12 12 24 24 
600 52 52 12 12 24 24 

3000 52 52 12 12 24 24 

* Terminal sacrifice was starte~ at 81 weeks. Since th~ 
terminal procedures took several weeks to complete, the 
treated animals continued to receive test compound in their 
diet until the day prior to beinq killed. 

** Macroscopic and hematoloqical examinations only - no 
microscopic examinations were done unless animal either died 
or was sacrificed in extremis durinq the treatment period. 

d. Clinicpl Cbgeryation• and Mortality: Animals were 
examined twice daily for mortality or moribundity. 
Durinq the first 4 weeks of treatment, the animals 
were checked daily for clinical siqns of toxicity. 
After that time, they were checked twice weekly. 
ourinq these exa~inations the mice were palpated 
for masses. 

e. Body W.iqht Peto;minationg: Bodyweiqhts were 
recorded at the time of allocation to the caqe, 
one week prior to commencement of treatment, on 
day 1 of treatment, weekly for the first 13 weeks 
and monthly thereafter. 

3 
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009187 
f. Fpgd and/pr Water Contumptipn: Food contumption 

wa1 meatured and reported per cage weekly for the 
firRt 13 week• and monthly thereafter. Vitual 
monitoring of water contumption was mr1de but no 
accurate measurements were conducted. Efficiency 
of food utilization wam calculated during the 
first 13 weeks, the period of fastest growth. 
Group mean intake of test material was calculated 
over the 81 weeks. 

g. Clinical Pathology: (*) recommended by Guidelines 

Jlemotology: 

Collacti?D timaa for blood Cincludinq f gf 
Animals): Venous blood smears were prepared where 
possible, but not examined, from all sporadic 
death animals during the study. During week 52, 
blood samples were collectad from 12 males and 12 
females per qroup. Similar samples were taken 
from all surviving satellite group animals at week 
78 and from all surviving animals at week 82. 

The following CHECKED (X) para~eters were 
examined: 

lxl Leukocyte count (WBC)* 
lxl Leukocyte differential count• 
!x! Cell morphology where applicable 

h. Gross Nocrgpay: 

Animals (gro\·.psj which died or were sacrificed in 
moribund con~ition ~nd/or were sacrificed as part 
of an intarim group prior to end of exposure 
period and were subjected to complete gross 
pathological examinations: All animals. 

Animals (groups) sacrificed at the end of th9 
treatment/observation period which were subjected 
to complete gross pathological examinations: All 
an~.mals. 

i. Hiatgpathglpgy: 

Animal• (groups) which died or were sacrificed in 
moribund condition andjor were sacrificed as part 
of an interim group prior to the end of the 
exposure period and were subjected to microscopic 
examination: interim group (52 weeks) - all 
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control and high dose and lungs, liver, kidneys 
and any mac.roscopically Abnormal tissue in 
intermediate and low dose groupsr all animaln tha·.: 
died during the study. 

Animal~ (groups) which were sacrificed at the end 
of the treatment/observation period and were 
subjected to microscopic examination: all animals 
in high dose and control groups and lungs, liver, 
kidneys and any macroscopically abnormal tissue in 
intermediat.e and low dose qroups. 

CHECKED (X) tissues were preserved for 
histopatholoqical examination and (XX) tissues 
were weighed upon removal from the animal. The 
weights of major orqana of individual mice dying 
or killed preterminally durirag the study were 
recorded at the discretion of the pathologist. 
The (*) tissues were reco~ended by the 
Guidelines. 

X X 
Digestive system Cardiovasc./Hemat. 

x 1 Aorta* 
Neurologic 

1xx 1 Brain* x Tonque 
x Salivary glands* 
x Esophagus* 

xl Heart* 
xl Bone marrow* 

I xiPeriph. nerve* 
I x

1 
Spinal cord 

I I (3 levels)* 
x stomach* 
x Duodenum* 
x Jejunum* 
x Ileum* 
x Cecum* 
x Colon• 
x Rectum* 

xx Liver* 

xI Lymph nodes* 
xl Spleen* 
xl Thymus* 
Uroqenital 

1xx1 Y.idneys* 
I x

1 
Urinary bladder 

1
xx Testes• 

I ~~ :;::i~~~~c n.)* 
Glandular 

x1 Adrenal•* 
I Lacrimal gland 

x
1 

Mammary gland* 
x

1 
Parathyroids* 

x 1 Thyroids* 
x Gall bladder* 
x Pancreas* 

I xl Epididymides 
I x Prostate 
I xl Seminal vesicle 

1
xx 1 ovaries 

Other 
x 1 Bone* 
xl

1 
Skeletal muscle* 

X Skin 
Respira'!ory 

x1 Trachea* 
x

1 
Lunq* 

x
1 

Larynx 
x 1 Pharynx 

I x •

1 

Uterus* 
I x Vagina 
1 x 1 cervix 

I All gross lesions 
and masses 

x 1
1 
Har~erian qla~d 

x 1 Head* 

* to preserve nasal cavity, paranaaal sinuses, oral cavity, nasopharynx, 
middle ear, teeth, lachrymal gland and Zymbal's gland. 

j • stati•tical Malysas: The report stated that "the 
following sequenoy of statistiual teats was used 
for food consumption, bodyweight., organ weight and 
clinical pathology data: If the data consisted 
predominantly of one particular value (relative 
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B. WjSULTS: 

frequency of the aode exceeded 75t), the 
pr~portion of animals with values different from 
the mode was analysed by appropriate methods. 
Otherwise" the followinq tests were used when the 
circumstances warranted it: Bartlett'• test to 
test f<Y& heterogeneity of variance between 
treatmentst one-way ANOVA (if no siqnificant 
heterogeneity detected); Kruskal-Wallis analysis 
of ranks (if heterogeneity of variance present); 
Student'• t-test and Williams test for a dose­
related response; and nonparametric equivalents of 
the t-test and Williams' test (Shirley's test) 
after the Kruskal-Wallis test. 

1. pietary Preparation: The mean concentrations ~f 
Pynamin Forte in the test diet were within -6.7t and 
+9.2t of the nominal concentrations for all of the 
concentrations tested. It appears that the formulations 
were reasonable accurate. The homogeneity tests 
indicated that preparations using 3 premixes (25000, 
2500 and 250 p~m) gave better accuracy of preparation 
(range of 92 - 9Bt of nominal) than using preparations 
of 2 premixes (4000 and 40000 ppm - consistently 35-48~ 
above the nominal), Stability in the diet was 
confirmed for 3 weeks during storage in the animal feed 
hoppers (-3.9 - +49.2 t from nominal) and for 2 weeks 
durinq storage at -4°C (-5.0- +51.2t from nominal). 
The gre~test deviations were at thw 25 ppm level and 
these w~re all in the positive range. 

2. Clinical Observations and Mortality: The report stated 
that there were no treatment-related clinical signs of 
toxicity, although a summary table supporting this 
statement was not provided. In addition, there 
appeared to be no treatment-related mortalities. The 
following table taken directly from the report 
summarizes the mortality incidences throughout the 
study. 

6 
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Mortalities Throughout the Study 

Weok• of Group and Treatment (PP•) 
~1:11tm•ot 111•1 r•••l•• 

0 120 600 3000 0 120 600 3000 

o-52 3 2 5 3 6 3 1 1 
(2) (3) (3) (4) (2) (0) (4) (3) 

53-81. ll 6 5 9 6 5 15 5 
(9) (4) (1) (3) (5) (2) (3) (4) 

81-85 0 3 0 0 1 1 4 0 

Sacrif. (12) (12) (12) (12) (12) (12) (12) (12) 
Wk 52 

Sacrit. (13) (17) (20) (17) 17) (22) (17) (17) 
Wk 78 

Terminal 37 41 42 40 39 4:'1 32 46 
Sacrif. 

' 71 79 8l 77 75 83 62 88 
Survival 
at Term. 

() -Satellite group animals. 

3, Body Weight Qtttr;inationa: There were no treatment­
related differences in mean ~odyweight gains ~etwe•n 
the treated and control groups. The gains were 
analyzed ~y the following statistical procedures: 
Williams• teat and Kruakal-Wallia analysis of mean 
ranks followed ~y Williams• teat. The following table 
taken directly from the report summarizes body weight 
gains for selected time periods. 

7 
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Bodyvaiqht Gaina for Selected Ti.. Perioda (q) 

Treatment Period Group and Treatment (ppm) 
(KIItl) 111111 !•••1•• 

0 120 600 3000 0 120 600 3000 ·-
0··25 13.3 12.9 13.:1 12.8 9.5 8.7 9.5 9.9 

SD 3.1 3.7 4.4 2.6 3.a 3.1 2.6 2.8 

25-53 3.9 5.0 3.9 3.9 5.3 6.1 4.9 4.5 
SD 3.4 3.6 3.6 3.3 3.5 2.9 3.3 3.0 

53-81 -o.3 0.3 -0.3 0.7 2.1 2.4 0.9 1.2 
SD 

0-81 
so 

SD • 

3.7 2.5 3.6 2.4 4.6 2.7 4.0 2.5 

18.4 19.2 17.7 17.6 17.3 17.8 15.6 15.4 
4.1 4.9 3.8 3.8 6.4 4.7 4.2 4.1 

Standard Deviation 

4. Fogd and/gr Water Conaupptign: No treatment-related 
difference• in qroup mean food conaumption ware 
observed in any of the treated qroups when compared to 
controla. The valuaa in qfmouaa for the firat 13 waeka 
ware a• followa: 401, 394, 405 and 393 for malaa and 
361, 363, 361 and 361 f.or famalea for controta, low 
dose, mid-doaa and hiqh doae groupa, respectively. 

Calgulattd Aghityad Intakt of Pmpin rcrta: The 
overall achieved intake• of the teat material/dose 
laval for tha entire atudy ware calculated uainq tha 
mean overall food intake• and the overall mid-•tudy 
mean bodyweighta. The values were o, 14.4, 71.6 and 
349.8 aqfkq/day for aala• and o, 15.0, 77.3, and 382.2 
mq/kq/day for feaales for the controls, low dose, mid­
dose and hiqh do•• qroupa, raapactivaly. 

5. Hematg1gqy: No treatment-related difference• in white 
blood call parameter• ware observ.a between the treated 
and control groupe. Only •light differences were 
observed between values. occaaionally a value attained 
atatiatical siqnificanca when compared with control 
valuaa, but thaaa ware not conaidared to be of any 
toxicoloqical aiqnificanca. Por example, in weak 82, 
aiqnificant deer••••• in lyaphocytaa and monocyte• were 
obaarvad in mid- and hiqh doaa aala•. The dec~••••• 
ware not dose-related and they ware not praaant at weak 
78. 

6. Grp•• fatbglgqy: No trGatmant-ralatad macroscopic 
laaion• ware ob•arvad in any of tha treated qroupa. 

8 
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7. organ Wtiqhtt: A atatiatically aignificant incrtatt in 
mean relative livtr wtighta wart observed in high dose 
group• of both texa• at all aacrific'• timea. In malea, 
marginally (but not aignificantly) higher mean livtr 
weight• were obttrvtd in the mid··dota group at weeks 52 
and 78 but not at termination and j.a femalea, 
marginally (but not significantly) higher liver weights 
were observed in the mid-dose group at termination but 
not at 52 and 78 weeks. No other treatment-related 
differences in organ wtightt wtrt obtervtd in any of 
the treated groupa. The following table tumaarizes 
relative liver weights for both saxe• at week• 52, 78 
and 82. 

Relative Liver weights for Interim and Terminal Sacrifices 

Sacrifice Time 
WE! aka 

0 

52 2.18 
78 2. 46 
82 2. 63 

Males 
120 600 

2.06 2.45 
2.47 :<:.75 
2.58 2.64 

Treatment (ppm) 
Females 

3000 0 120 600 3000 

2.92* 1.82 1.74 1.85 2.39* 
3.32* 1.86 1.83 1.92 2.35* 
3.26* 1.83 1.87 1.95 2.46* 

* Statistically significant from controls p<0.01 using 
Williams• test. 

8, Histopathology: 

a. Nonneoplaatic lation&: 

52-week interim sacrifice and those that died or 
were killed in extremis prior to 52 weeks: In 
high dose males there was an increased incidence 
of moderate fat depoaition in the centrilobular 
hepatocyte• when compared to control• (1/12, 0/12, 
0/12 and 9/12 for controla, low, mid- and high 
doae groupa, respectively). This change was 
associated with moderate enlargement (3/12 versus 
0/12 in controls [0/12 and 1/12 in low and Mid­
doae groupe)) and/or vacuolation of centrilobular 
hepatocyte• (3/12 versua 0/12 in control• [0/12 
and 1/12 in low and mid-doae groupa)) in a amall 
number of affecttd malt mice. In high dose 
females there waa moderate generalised fat 
depoe~~ion in hepatocyte• in 3/12 animal• (0/12 in 
cont~ola and other groupa). No other treatment­
related effect• were observed in any of the 
treated groupa. In additior., no treatment-related 
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effects on the livar vera observed in high dose 
animals vtich had either Jied or were killed prior 
to the 52-week sacrifice. 

T•rminal tacrifict end thQII that ditd gr wtrt 
killed in txtrtmi• alter ,a w11k1 Cincludinq 
aatellite animals that diedl: An increased 
i~cidence and degree of c~ntrilobular hepatocyte 
enlargement was observed in hiqh dose male mice 
when compared to controls. No other treatment­
related effects w•re observed in any of the other 
treAted groups, includinq ~hose that diad prior to 
termination. The following table summarizes the 
lesions of interest in the liver for animals that 
either diad or were killed in extremis prior to 
termi~ation (includinq satellite qroup) and 
animals that were sa~rificad at termination. 

10 
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Non-neoplastic Liver Lesions in Kale and Female Mi~e 
009~t':' 

Lesion Treatment (ppm) 
•l•u• •lea 

0 120 600 3000 0 120 600 3000 

~·· ... ........ ~ ....... 63 ~ 55 ~ 59 _Ji4 59 59 

Min. centrilobular 17 20 16 27 1 2 2 2 
h ........... ... .. ... , ....... 
Mod. centrilobular 0 0 1 5 0 0 0 0 
h .......... . .. Rftlllrfi'R, 

Min. generalized 5 3 6 6 0 0 0 0 
he~:~a+-.;. ............. .,,,.,... .. 

Mod. generalized 4 6 0 0 0 0 0 0 
h ....... t-, ·• anlsraA, 

Min. periportal 1 0 0 0 1 0 0 0 
.. ... .. .. , ..... "'1, 

~in· ... ca~:rilobu~~! .... 13 16 20 11 20 14 20 18 

Mod. centrilobular 0 2 1 6 1 2 1 1 
,., ...... t-, ... • ...... 

Min. generalized 0 1 0 1 2 1 0 1 
,., ...... t-, ... at-, • 

Trace f.!lt "''" ·-·i~i ... n 
............ i.. .:t. ... 

9 8 10 11 5 7 7 7 

Min. fat deposition 3 5 14 6 5 2 2 1 
....... t- .. i,, .. ..... . .. 

Mod. fat deposition 0 1 3 4 0 1 1 0 
.......... i,, ,.,, ... 

Trace gen. fat 0 2 1 0 1 2 0 1 ......... ., . - .. 
Min. gen. fat depos. 0 2 0 1 0 1 1 2 ... 
Mod. gen. fat dapos. 0 1 0 0 2 0 1 0 

~ 
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b. Neoplastic lttiops: There were no treatment­
related increases in either the incidence or 
distribution of tumors recorded or in the number 
of tumor bearing mice in the treated animal• when 
compared to controls. In addition, the authors 
stated that all tumor• observed were considered to 
fall within the spontaneous tumor profile of the 
strain of mice employed in the study (however, 
historical control data were not provided to 
support this statement). The following table 
summarizes neoplastic lesions of interest in this 
study for animals that either died or were killed 
in extremis prior to termination (including 
satellite qroup) and animals that were sacrificed 
at termination. 

12 
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Selected Neoplastic Lesions in Male and Female Mice 

Lesion Treatment (ppm) 
llaa 

0 120 600 3000 0 120 600 3000 
II ,i .... . ......... 63 59 56 59 59 54 59 59 

II ... A. •innr mice 33 31 23 22 25 17 25 21 

Luna - t inad 63 M 55 ~9 59 54 59 59 
Pul 8 11 4 7 6 7 4 6 

PUlmonary 4 1 1 2 3 2 1 0 
.. ·i ........... 

T.i.var - t 'i ......... 63 59 55 59 59 54 59 59 

~eniqn liver cell 9 7 6 8 0 1 0 1 

~i!!~P~=1~e~iqn 3 1 4 2 0 0 0 0 

Maliqnant liver cell 4 5 2 2 0 0 0 0 .. 
Multiple maliqnant 1 0 1 0 0 0 0 0 
liver cell 
• 

_ .. 
3 _l_ 4 l. 3 2 8 4 

Pleomorphic 0 1 0 0 1 0 0 0 , _.. . •. 
• .~ .. 1 ~- 0 1 0 0 1 1 1 0 
IH•toi ...... vtoi,.. a, 0 1 0 0 2 0 1 3 

~oid La 0 0 0 0 1 0 0 0 

9. Quality Aa•urtnga le••urat: Siqnecl Good Laboratory 
Practice and Quality Aaaurance atat .. enta were provided 
for the atudy. 

C. DISClJSSION; The tyateaic MOIL ia 1500 pp1l and the LOlL ia 
3000 ppa (inoreaaecl relative liver weiqhtar inoreaaecl 
incidence of aoclerata fat depoaition in tht centrilobular 
hepatocyte• (aalta) aaaociatecl with aoclaratt anlar;eaent 
and/or vacuolation of cantrilobular hepatocytaar aocltrate 
generaliaed fat depoaition (faaalea) and inoreaatcl incidence 
and degree of centrilobular hepatocyte enlargeaent (aalea)). 
The carcinogenic MOIL ia 3000 ppa (HD'l') , The deaiqn and 
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conduct of the study is acceptable with the exception of the 
highest dose level tested. It appears that the animals 
could have tolerated much higher dose levels. The study is 
classified as core Supplementary until the results from the 
5-week range finding study are sUbmitted along with the 
rationale for the selection of the doll'.e levels for the mouse 
carcinogenicity study. 
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