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SUBJECT: 004005. d-Allethrin (Pynamin Forte). Rev1ew of Range
Flndlng Study for Mouse Oncogenicity Study (83-2)

PC Code 004005 ' ' Tox. Chem. No. 025B

DP Barcode D218869 _ Reregistration Case No. 0437

Case No. 818518 ‘ ' ' ID No. 004005
MRID No. 43760401 ‘ : ' o

TO: Dana Lateulere, CRM Team # 72
: Reregistration Branch
Special Review and
Reregistration Division (7508W)

FROM: Pameia M. Hurley, Toxicologlst dﬁﬁﬂqf
Section I, Toxlcology Branch I /ﬁJ/QL
Health Effects Division (7509C)

THRU: - Roger L. Gardner, Sectlon Head
' Section I, Toxicology Branch I /zan.é%%qgﬂn, 542%/53;
' Health Effects Division (7509C)
e

Sumitomo had submitted a dletary mouse oncogen1c1ty stndy
(MRID 41099602) conducted with Pynamin Forte in: response to the
Registration Standard on allethrins. The Toxicology Branch (TB-
I) reviewed the study and classified it as Core Supplementary. -
pending receipt of the range-finding study along with a rationale
on the sélection of the .dose levels for the chronic study.
Sumitomo submitted the range-finding study (MRID 43760401) with
the rationale for dose selection and TB-I has been asked to
review the submission and upgrade the study if appropriate.

Background and Reguest:.

' Tox::.cologg Branch RESQOHSG:'

- TB~I has reviewed the range-finding study and the rationale -
for dose selection and agrees with the Registrant that the
highest dose tested in the mouse oncogenicity study was adequate.
Therefore, the mouse oncogenicity study conducted with Pynamin
Forte is upgraded to acceptable and is: aeceptable for regulatory



‘purposes. The guideline requirement for a mouse oncogenicity
study to be conducted with technical pynamin forte has been :
fulfilled (83-2). The following paragraphs summarize the results
of the range-finding study and the main oncogenicity study.

Technical pynamin forte (93.1% a.i.) was tested in a

carc1nogen1c1ty study in groups of 52 CD-1 mice/sex/dose at. 0,
* 120, 600 or 3000 ppm in the diet (MRID 41089602). The calculated-
_intakes were 0, l4.4, 71.6 or 349.8 mg/kg/day for males and O, -
15.0, 77.3 or 382.2 mg/kg/day for females. The systemic NOEL is
600 ppm and the LOEL is 3000 ppm (increased relative liver
weights (up to 135% of controls in males and up to 134% of
controls in females); increased incidence of moderate fat
deposition in the centrilcbular hepatocytes in males (8/12 for
the high dose group versus 1/12 in controls) associated with
‘moderate enlargement and/or vacuolation of centrilobular
" hepatocytes (3/12 in high dose males versus 0/12 in controls for
both parameters) at 52 weeks:'moderate_generalised fat deposition
. (3/12 in high dose females versus 0/12 in controls) at 52 weeks
-and increased incidence and degree of centrilobular hepatocyte

enlargement in hlgh dose males at términation. There was no
indication of any 1ncrease in any type of- neoplasia.

In a subchronlc toxzczty range-flndlng study (MRID "
43760401), pynamln forte (93.4% a.i.) was administered to 10 CE-
‘mice/sex/dose in the diet at dose levels of ¢, 100, 300, 1000,.
3000 or 10000 ppm (O, 14, 43, 144, 423 or 1550'mg/kg/day for
males and ‘0, 16, 4%, 157, 438 .or 1522 mg/kg/day for. females) fo
5 weeks. There were changes in clinical chemlstry at all dose
levels (decreases in triglycerides in both sexes (28 - 77% of
- controls: more sxgnlflcant in females) and increases in albumin
in females {106 — 119%). ' At 300 ppm and above, there was slight.
to minimal enlargement of hepatocytes and at 3000 ppm.and above,
there were increases in liver weights. At 10,000 ppnm, there were.

decreases in bodyweight (83%) and bodyweight- gain (34%) in males, -

inferior food utilization efficiency: males (267%) and females
(158%), and changes_ln both hematolog1ca1 and other clinical
chemnistry parameters -in both sexes, Technically, the NOEL is 100
ppm, the lowest dose tested and the LEL is 30¢ ppm, based on

- enlargement of hepafocytes, increases in liver weights, - -
supporting clinical chemistry, decreases in body weight and hody
veight gain, inferior food efficiency and hematological effects.
However, most of the significant effacts were observed at 10000
ppm. Iﬁ“lppears that the NOAEL is closer to 3000 ppm and the
LOAEL. ia 10000 ppm.

The submitted rationale for dose selectlon stated that the '

doses were selected on the: follow1ng data from the range- findlnq
study: decreased body 'weight gains in males at 1000 ppm and

" higher and in females at 10000 ppm, increased liver weights in

- both sexes at 3000 ppm and higher and centrilobular enlargement
in males at 1000 PP and in females at 3000 ppm and hlgher. The
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Registrant also submitted to the Agency that "there are no food
uses for Pynamin Forte and that the principal basis for
determlnlnq the MTD "is therefore absent. Further, Pynamln Forte
is not structurally related to any known carcinogens; it is not a
mutagen; and the subchronic data have failed to show morphologlc
effects in organs which may result in neoplasia. Finally,
- Pynamin Forte is not used in any products which present a
significant exposure in terms of the human life span (e.q.
treated fabrics, .dnsect repellents or constant-use indoor
aerosols). Thus neither Pynamin Forte’s chemistry, nor its
toxicology nor'its use patterns call for an oncogenic MTD." .
For decision and information purposes on RED production for | E
the allethrins, TB~I has been continually updating the toxicology ;
data base for this group of pesticides as the data reviews are
completed. The following is a discussion of the background on
these chemicals and a list of completed toxicology study | 1
requirements for registration for each of the technical products o
involved. These only include studies which TB-I has in our :
‘files. They do not include anything that has been submltted to :
the Agency and has not- yet been sent to TB-I.V :

The Toxicology Chaptcr of the Regxstratlon‘Standard for :
Allethrins was written in 1987. This chapter included the L
following 5 technical/manufacturing use allethrln products : ;
reglstered as pest1c1des*

T R

1.  allethrin (pynam:.n, PC -Code. 004001, Caswell 4 @28F Lo

2. d-trans allethrin (bioallethrm, PC che 004003, Caswell #
_ 02534) - L ,

3. -bloallethrln {esblol, PC COde 004004, Caswell # 0250)

O, e A T N S e 0

4. ddcls/trans allethrln (pynamln-forte, Pc Code 004005
Caswell §# 025B) - _

5. esbiothrin (PC COdes‘DQ4003 and.- 004004, Caswell #'s. OZSA .

- -and 025C) o . _ : ‘

- The major components of allethrinlcomprlse a mixture of 8
different isomers. This product is the least insecticidally .
active and is the ‘least pure. It may have already been dropped
- from the. re-reglstratlon process. The major components of

_ pynamin—forto comprise a mixture of 4 of the 8 isomers. The
major oomponents of bioallethrin, esbiol and esbiothrin comprise
mixtures in various proportions of 2 of the 8 isomers: d-~trans
chrysanthemic acid of d- and l-allethrolone.. Bioallethrin is
approximately a 50/50 mlxture, eshiol is approximately a 90/5
mixture and esbiothrin is approximately a 72/21 mixture. -

I



In the Registration Standard, it was agreed that the
requlred chronic studies for bioallethrin, esbiol and esbiothrin
would be satisfied by chronic studies conducted on esbiothrin.

Allethrin and pynamin forte were to have totally separate testing
requirements each. On the basis of these decisions, at this

time, the following data requlrements have been satisfied for
each of the products:

T . . Allethrin
Required. Satisfied

81-1 - Acute Oral Toxicity . Yes ' No
g1-2 Acute Dermal Toxicity. Yes = . No
81-3 . Acute Inhalation Toxicity : Yes " No
81-4 Primary Eye Irritation Yes ' ‘No
81-5 - Primary Dermal Irritation Yes No
81-6 - Dermal Sensitization . Yes 7 No
82-1(a) Subchronic Oral (rodent) . Yes -No
82-1(b) Subchronic Oral (non-rodent) Yes. ' No
82-2 . 2i~Day Dermal : _ "~ Yes : "~ No
83-1(a) Chrenic Toxicity (rodent) , Yes - No
83-1(b) Chronic Toxicity (nonrodent). Yes , No
83-2 - Oncogenicity (mouse) Yes . No
- 83-5 Oncogenicity (rat) T Yes No
83-3(a) . Teratology -(first species) . - -~ -Yes - - . No
83-3(b) Teratology (second speciés) Yes - ‘No
83-4 Multigeneration Reproduction . - Yes . No
84-2(a) . Mutagenicity - Gene Mutation Yes . 'No
84-2(b) Mutagenicity - Structural = , : '
Chromosomal Aberrations- - " Yes. - . No

84-2(c)  Mutagenicity -~ Other Genotoxlc . Yes - . No

.  Effects . o

85-1 .  Metabolism ~~ - _ . 'Yes - ‘No




81l-1
© 81-2
. 81-3
81-4
81l=5
81-6

g82-1(a)
82-1(b)
82-2

83-1(a)
83~1(b)
83-2
83-5

83-3(a)

83-3 (b)
83-4

84-2(a)

84-2(b)

84~é(c}.

8571

Pynamin Forte

Acute Oral Toxicity

Acute Dermal Toxicity
aAcute Thhalation Toxicity

"Primary Eye Irritation

Primary Dermal Irritation
Dermal Sensitization

Subchronic Oral (rodent).
Subchronic Oral (non-rodent}
21-Day Dermal .

Chronic'Tox1c1ty (rodent) ,
Chronic Toxicity (nonrodent)
oncogenicity (mouse)

. Oncogenicity (rat)

Teratology {rat)
Teratology (rabbit)
Multzgeneratlon Reproductlon

Mutagenicity - Gene Mutatlon

‘Mutagenicity - Structural.

Chromosomal Aberrations

Mutagenicity - Other Genotoxlc

Effects
Metabolism

Required

Yes
Yes.
Yes-
Yes
Yes
Yes

.Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes -’

Yes-

Yes
Yes

Yes

Satisfied

. Yes
Yes
Yes.
Yes
Yes
Yes

Yes!
- Yes?
No

Yes
Yes
- Yes
Yes
Yes
Yes

No*

No®
No*

‘Possibly®

No .

fan acceptable,chronlc feeding study in the rat is. avaxlable.
'The subchronic study is not required. : )
’An acceptable chronic. feeding study in the dog. 1s.availab1e.

The subchronic study'is not required.
3Metabolism studies were submitted on biocallethrin to cover all

‘“'the allethrins.

the ‘metabolism. committee).
“The reguirement for mutagenicity testing may be satisfied by

either ﬁh&:old guidelines (listed above) or the new guidelines,

The¢ decision on whether or not the studies can-
- cover all the allethrins needs to be con51dered by HED. (poss;bly“

which ake & Salmonella assay (Ames), a mammalian cell forward

- mutation assay and an in vivo cytogenetlcs assay. -
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Biocallethrin :
. Required Satisfied
81-1 Acute Oral Toxicity Yes Yes
81-2 Acute Dermal Toxicity Yes’ Possibly'
81-3 Acute Inhalation Toxicity Yes Yes
81-4 Primary Eye Irritation: Yes No
81-5 Primary Dermal Irritation Yes No
81-6 Dermal Sensitization Yes No
g82~1(a) Subchronic Oral (rodent) Yes No’
82-1(b) ‘Subchronic Oral {(non-rodent) Yes Yes
82-2 21<Day Dermal Yes _No
83-1(a) - Chronic Toxicity (rodent) Yes Yes?
83-1(b) Chronic Toxicity (nonrodent) Yes Yes?®
83-2 Oncogenicity (mouse) Yes 'No®
83-5 Oncogenicity (rat) ' Yes Yes®
83-3(a) Teratology (rat}) Yes Yes
83-3(b) Teratology (second species) Yes " No
83-4 . " Multigeneration Reproduction Yes Yes*
84-2(a) Mutagenicity - Gene Mutation - Yes .- " Yes
- 84-2(b) Mutagenicity -~ Structural’
T _ Chromoscmal Aberrations Yes No®

84-2(c)  Mutagenicity - Other Genotox1c Yes Yes-

' Effects- : o '
85-1 Metabolism . Yes

Yes

"Possiblllty that study may -be acceptable under current standards

for acutes - only 1 sex tested, can still obtain Tox. Category. :

%A 6 month study is available on bioallethrin and is.graded- core———.——..
minimum. This study was acceptable in the past for a. chromic :

'.study.

The i-year study -on esbiothrin is supplementary,

.upgradable to guideline upon submission of data from. prellminary

study.

thls requirement if it is upgraded.
3The oncogenrcity sﬁudy in. the mouse was conducted on esblothrln
and’is graded supplementary pending submission of preliminary”~ =~

The chronic dog study on. esbiothrin would also satisfy

range—flnding study.
" levels..
upgradedw :

This requirement has been satlsfled by an acceptahle
reproductzon study conducted on esbiothrin.
This requirement has been satisfied by an acceptable
chronlc/oncogenlclty feedlng study conducted on esbiothrin.-
SThis study may possibly be upgradable pendlng ‘submission of .
add1t10na1 data.

This study may be upgraded pendlng subm1551on of hlstopathology

The mice could have tolerated higher dose
This study will satisfy requlrements for bloallethrln if -

tables.



Eshiothrin

Satigfied

. - Required

81-1 Acute Oral Toxicity Yes Yes
Bl-2 - Acute Dermal Toxicity Yes Yes
81-3 Acute Inhalation. Tox1c1ty Yes Yes
21-4 Primary Eye Irritation Yes Yes
81-5 Primary Dermal Irritation Yes Yes
81-6 Dermal Sensitization Yes Yes
g82-1(a) Subchronic Oral (rodent) Yes Yes? )
82-1(b)  Subchronic Oral (non-rodent) Yes No!
82-2 21-Day Dermal Yes Yes
83-1(a) Chronic Toxicity (rodent) . Yes Yes
83-1(b)  Chronic Toxicity (nonrodent) Yes - No!
83-2 Oncogenicity (mouse) . Yes ‘No?
83-5 Oncogenicity (rat) "Yes Yes
83=3(a) Teratology (rat) - Yesg Yes
83-3(b) Teratology (rabbit) : . Yes " Yes
83-4 Hultlgeneratlon Reproductlon_ Yes Yes
84-2(a) Mutagen1c1ty - Gene Mutation Yes . Yes
84-2(b) Mutagenicity -« Structural R .

‘ ' Chromosomal Aberrations Yes . . Ne®
84-2(c) Mutagenicity - Other Genotoxlc ‘Yes. " No®

Effects c e R : .

85-1 Metabolism : “Yes Possibly‘
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1Thel-year study on- esblothrln is supplementary. upgradable to
guideline upon submission of data from preliminary study. The

requirement for a 'subchronic study: in non-rodents.wzll.be, __erh_r;;,,f

satisfied by this study if it is upgraded. o

e oncogenicity study in the mouse is graded- supplementary
pending submission of preliminary range-findinq study.
could have tolerated higher dose levels, - -
SThis requlrement'has been satisfied by an acceptahle chronzc
feedlng study in thd rat.
“4Metabolism studies were submitted.on bioallethrin o cover. all
the allethrins. The decision on whether or not the studies can
cover alk the allethrins needs to be considered by HED (90551b1y
the metabelism committee) .

5The regquirement for mutagenicity testlnq may be satisfied by . E

either the old guidelines (listed above) or the new quidelines, .
which are a Salmonella assay (Ames), a mammalian cell forward
‘mutation assay and an “g vivg cytogenetics assay.-

The mice -

. ,
S Ny A
5 B L i

4
g
3
i
Rl
3
B
e
i "‘q_'
5

SRk



(11775

Esbiol
. - Required = Satisfied
81-1 Acute Oral Toxicity Yes Yes:
81~-2  Acute Dermal Toxicity . Yes No
81-3 _ Acute Inhalation Toxicity Yes - No
81-4 Primary Eye Irritation Yes No!
81-5 Primary Dermal Irritation Yes No?
81-6 Dermal. Sen51t1zatlon Yes No
" 82-1(a) ° Subchronic. Oral (rodent) - . Yes No <
82-1{b) - Subchronic Oral (non-rodent) Yes No,
82-2 21-Day Dermal . Yes. | " No
83-1(a) Chronic Toxicity (rodent) ' Yes . Yes®
83-1(b) Chronic Toxicity (nonrodent) . Yes No®
83-2 Oncogenicity (mouse) == Yes = No*
83-5 . Oncogenicity (rat) Yes '~ Yes®
83-3(a). Teratology (Eirst. specles) - Yes = . No
83-3(bh) Teratology (second species) Yées - -+ No -
83-4 ' Multigeneration Reproduction Yes = Yes®'
84-2(a) Mutagenicity - Gene Mutation Yes. = Yes
84-2(b) - Mutagenicity - Structural I o
- ' Chromosomal Aberrations. - ~ Yes Pendingsz ‘
84-2(c)  Mutagenicity. - Other Genot021c Yes =~ - Pending® "
: " Effects SRITTRE T . ‘ o
85-1 Metabolism -~ = - .f oL Yes  Possibly’

‘study may possibly be upgraded 1f scoring- method subm1tted.
2This study had an: unusual test. de51gn.” Needs addltlonal
1nformat10n., -

~ 3the 1-year. study on- esblethrln is supplementary, upgradable—to
_guideline upon submission of data from preliminary study. The -

chronic dog study on esblothrin w111 satlsfy this requlrement 1f“:

upgraded.

“The oncogen1c1ty study in the mouse.was conducted on esblothrln;_A

and is graded supplementary- pending submission of preliminary -

range-flndlng study.- The mice could have tolerated higher dose {

levels. This study w111 satisfy requirements for esblol 1f
upgfaded.

- SThis reqnirement has been satlsfled by an acceptahle
reproduction study conducted on esbiothrin.

SThis requirement has been satisfied by an acceptable
chronlc/oncogenlclty feeding study conducted on esblothrln.
™Metabolism studies were submitted on biocallethrin to cover all

‘the allethrins.” The decision on whether or not the, studies can

cover all the allethrins needs to be conszdered by HED (possxblyf;

' the metabolism committee).

8rB-I has recelved these studies but has not rev1ewed them as
~yet. ‘ .

~
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[PYNAMIN FORTE] ' 5 Week Range-Finding Study

EPA TOXlCOlOngt’ Pamela Hurley LPM%W , Date ffzz/‘?(,

Review Section I, Toxicology Branch I (7509

EPA Secondary ReVJ.ewer' Roger Gardner ' ., Date [” 22/%4

Review Section I, Tox1cology Branch I (7509¢)

DATA EVALUATION RECORD

STUDY TYPE:Subchronic Oral Tox1c1ty [feedlng] {meuse}, 5 Week
Range-Flndlng Study , '

DP BARCODE: D218869 ' - SUBMISSION CODE: S493044
.C. cong-ooq.oos TOX. CHEM. NO.:025B

EST ﬂATERIAL (PURITY) Pynamin forte (93.4%)
SYNONYMS. d-AllethrJ.n, d-c:.s/ trans allethrln

CITATION: - Edwards, C.A., K. Connaughton, b. Crook, et al.

_ (1986} Pynamin forte® toxicity to mice by repeated
dietary administration for 5 weeks. Huntingdon
Research Centre Limited, Huntingdon, Cambridgeshire,
England. Laboratory Project Number SMO 237/8625,
,October 9 1986. MRID 43760401. Uhpubllshed.

SPONSOR: Sumltomo Chemlcal Company, Ltd OSaka, Japan

EXECUT S :

In a subchronic toxicity range-finding study (MRID 43760401),
pynamin forte (93.4% a.i.) was administered to 10 CD=1
mice/sex/dose in the diet at dose levels of 0, 100, 300, 1000,
3000 or 10000 ppm (O, 14, 43, 144, 423 or 1550 mg/kg/day for.
males and 0,,16, 45, 157 438 or 1522 mg/kg/day for females) for
5 weeks. :

There were chanqes in clxnical chemistry at all dese levels
{decreases in trlglycerldes in both sexes (28 - 77% of controls;

“more 51qn1f1cant in females) and increases in albumin in females

‘(106 - 119%). At 300 ppm and above, there was slight to minimal

‘enlargement of hepatocytes and at 3000 ppm and above, there were .

1ncreases in liver weights. At 10,000 ppm, there were decreases
- in bodyweight (83%) and bodyweight gain. (34%) in males, inferior -

both hematologlcal and other cllnlcal chemlstry
parameters in both sexes._ '

‘Technically, the NOEL is 100 ppm, the: lovest dose tested and the

LEL is 300 ppm, based on enlargement of hepatocytas, increases in . -

liver weights, supporting clinical chemistry, decreases in body
weight and body weight gain, inferior food efficiency and .

hematological effects. However, most of the signiticant etfects ’

were observed at 10000 ppm. It appears that the NOAEL is closer
to 3000 ppm and the LOABL is 10000 ppm. o ‘

jzation efficiency: males (267%) and females: (158%), and"
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{PYNAMIN FORTE] : _ 5 Week Range-Finding Study

This range-finding toxicity study is classified Supplementary.
It was conducted to determine the dose levels for the mouse
oncogen101ty study._

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data = - S
Cohfi@entiality, and Flagging statements were provided. T '

I. MATERIALS AND METHODS

1. Test Materjal: pynamin forte : ' <, -
Description: orange/brown liquid ‘ ' ' 3
Lot/Batch #: batch # 50310 : _ - 5
Purity: 93.4% ai. - o o
Stability of compound. "sufficient for duration of study"

CAS #: 42534-61- o
The following is a generalized structure of one of the . L
memebers of the allethrin famlly. : ' i

* Figure 1}-Allethrin
2.Veh1c;e agd[gg positlve cont;gl N/A, , e
3. Test animals: ' Species: mice Y s
Strain: CD-1 ‘ TTTITTT O TTTTTL T s
Age and Weight’at study 1n1tiatlon' 28 days: old w1thin a
weight range. of 2 g for males and 1 g for . females._ .
- Source: Charles River UK Ltd., Manston,’ Kent, ‘England.
Housing:’ 5/sex/cage in solid bottom polypropylene cages .
{33x15%13 cm hlgh) with autoclaved 51fted sawdust as
. bedding. )
Diet: Labsure Laboratory Animal Dlet No. 2 ad ;1b1tgg
Water: tap water ad libitum )
Environmental ‘conditions: Temperature- 21°C
' Humldlty. 50%: : o _
Air changes: Not stated \ '
_ . Photoperiod: 12 hours 1ight 12 hours dark -
Acclimatlon per10d° 15 days

2‘.



[PYNAMIN FORTE])

B. DESIGN:

5 Week Range-Finding Study’

1. In life dates - start: 10/24/85 end: 2-4/12/85

2. Animal assignment

Animals were a551qned randomly, stratlfled by body welght.

to the test groups in table 1.

TABLE 1: STUDY DESICGN

e ——
Test Group |  Conc. in Mean Dose to # Males # Females
Diet Animal per Group | per Group
ppm mg/kg ' .
Control 0 - 0 10 10
Low 100 14 (d) i0 | 10
: . | 16 . (9) S S
Mid 1 . 300 -] 43 (9) 10§ 10
ri' R S | 45 (9) . 1 -
Miad 2 1000 144 (0) © 10
I'Mig 3 <3000 -} 423 (o) 10
o 438 (9) . .
High | 10000 | 1550 (o)
u , o 1522 (9)°

3. Diet preparation and analysis- .

Diet was prepared weekly by grinﬁlng“the*test*substance**
directly into the diet as a premix and diluting the -
premixes with additional quantities of the untreated. .
diet. It wasn’t specifically stated, but it appears that

bly:stored. at- rgom. - .-

. the treated diets..were. proba

temperature. , Homogeneity and stability were tested prior L

to commencement of the study. .
stability studies were conducted at. dose levels of 25,
100 and 10000 ppm. Stability studies were conducted at
ther room temperature for up to 3. weeks or at.4°C for 1
and 2 weeks. Samples of treated food at all dose levels
‘'were: taken during the first week of the study and durzng
the last week for concentration analyses. .

ai

nggltg‘- Homogenelty Analysis- Hixing appeared‘to be

Both homogeneity and:

‘homogeneous. In the cases where two pre-mix preparatlons

were done; the actual concentratlons were somewhat higher 5*‘**”%

than the nominal concentratlons (33 8-37 Q versus 25 ppm

5‘j
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FORTE] : "5 Week Range-?inding Study }

nominal), however, they were consistently homogeneous.
Where 3 premix preparations were done, the concentrations .
were closer to the nominal (22.8-24.9 versus 25 ppm
nominal).

Stability Analy51s. Pynamin forte was stable for 3 weeks
during storage in the animal feed hoppers and for 2 weeks
during storage at 4°C.

Concentration Analysis: With the exception of two
measurements (group 2, weeks 1 and 5), mean results vere
within # 5% of the nomlnal values. The 2 measurements
were 23 and 22% above the nonminal value. :

The analytical data indicated that the mixing procedure

"was adequate and that the varaince between nominal and

actual dosage to the anlmals was acceptable. -

Statistics' - The follow1ng paragraphs are taken.dlrectly
from the report.

“If the data COnsist predominantly of one particular .
value (relative frequency of the mode exceeds 75%); the
proportion of animals with values different from the mode
were analysed by approprlate methods. 0therw1se'

Bartlett’s test (1) was applied to test for heterogenelty

- of variance between treatments. Where significant (at ~

the 1% level) heterogeneity was found, a logarithmic =~ - L
transformation was tried to see if a'more—Stahlg_Variance;,, N
structure could be obtained. ‘ N T

If no 51gn1f1cant'heEeregeﬁelty'ﬁas deéetected (or 'if a -
satisfactory transformation was found), a one-way

‘analysis of variance was.carried out.” If 51gn1f1cant

. heterogeneity of variance was _present, and could not_be SR
_ removed by a transformation, the Kruskal-Wallls ana1y51s

of ranks (2} was used.

Except for'pre-dose data, analyses of variance was: . .-
followed by Student’s “t’ test and Williams’. test (4) for

‘a dose-relatéd response, although only the one: thought

most appropriate for the response pattern observed was

reported.  The Kruskal-Wallis analysis was. followed by

the non-parametrlc equivalents of the ’t’ test and
Willlams’ test (Shlrley s test, (3)).

'Where approprlate, analysxs of covarlance may be used in

place of analysis of variance in the above sequence. For
most parameters, the appropriate covariant is the same '
parameter -at pre-dose. For organ welght data, the final.
bodyweight may be used as a covariate in an attempt to
allow for differences in- bodywelght whzch might influence
the organ: welghts.“ o )
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C. METHODS:
1. Observations:

Animals were inspected twice daily for signs of toxicity
. and mortality. .

\

2. Body weight

[y . : : ' .
Animals were weighed weeks -2 and -1, on the day of
- commencement of dosing (day 1) and on days 4 8, 15, 22,
29 and 36. , . _ : : .

3. Food consumption and compound intake

Food consumption for each cage was determined on a weekly
basis and mean weekly diet .consumption was calculated as
g food/mouse/week. Food efficiency values were
calculated as weight of food consumed per unit gain in
bodyweight. . The quantity of compound intake in terms of
mg/kg/day was calculated from the mean weekly food
consumption and the group mean bodywelght data.

4. gghtha;moscoglc exam;natlog

Eyes were examined before treatment commenced and duran'- %
week 5 by means of a Keeler indirect ophthalmoscope. '
Prior to examlnatlon, the pupils of all animals were
d;lated usxng a Trop1cam1de ophthalmlc solutxon.:

5. 1ood was co;lgcted during week 5 from the orbital sinus .

~ of ‘all mice under a light ether anaesthesia. Blood from' o
5/group/sex was used for hematological investigations and
blood from the remaining animals was used for the ‘ .
biochemical measurements. Free access to food and water A
was permitted for animals prior to.bloed: sampllng. The -, =
" CHECKED (X} parameters were examlned._'- _ :

Blood clotting measurements* ‘x' | Packed cell volume (PCV)
{Thromboplastin time) ~ - e
(Thromboplastin time)
(Clotting time) :
(Prothrombin time})-

"

g e z o o : .
Hematocrit (HCT)*- -x | Leukocyte differential count*” oL
x { Hemoglobin (HGB)}* x | Mean corpuscular HGB (MCH) 3
‘x | Leukgeyte count (WBC)* % | Mean corpusc. HGB conc. (MCHC) 3
x { Erytlrocyte count (RBC)* x | Mean corpusc. volume (MCV) <
® { Platelet count* - : .. { Reticulocyte count- %
-

Cell. morphology

* Required for subchronic studies based on :Subdivision ?‘dﬁidelines

5 o o~
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b. Clinical Chemistry
ELECTROLYTES X OTHER

Calcium* X Albumnin®
Chloridex* Blood creatininer
Magnesium b4 Blood urea nitrogen*
Phosphorus«* x Total Cholesterol
Potagsium* x Globulins '
Sodium* ’ R b4 Glucosex

i Total bilirubin . )

ENZYMES i x Total serum protein (TP)*
| Alkaline phosphatase (ALK} x Triglycerides

' Cholinesterase (ChE) .

Creatine phosphckinase

Lactic acid dehydrogenase (LDH)

Serum alanine amzno-transferase
{also SGPT)*

‘Serum aspartate aanOwtranaferase

i {alsa SGOT)*

Gamma glutamyl transferase (GGT)

Glutamate dehydrogenase -

Leucine aminopeptidase (LAP}

Serum protein electrophores

* Required for subchroric s;udieé based on Subdivision F Guidelines

MWK KK

6. Urinalysis*

Urine was collected from all animals at weeks 4/5.

not water was removed overnight from animals sampled for

urinalysis.
, . -~ 11X
| Appearance ] 1 x
Volume . ' X
Spec1f1c gravxty '
Sediment (microscoplc) .
'Proteln : : X
R 4
) ’ . I S ' : xX .
M

.Total reducing = S
‘substances s ' '_j_" e

. The CHECKED (X) parameters were examined.

Glucose -
Ketones
Bilirubin-
Blood L
Nitrate : L
Urcobilinogen - LT

Bile pigments. .
Haem.-pigments-_;,

* Not. raqulred for subchronxc studles

‘s_ns;ziﬂse_ar_zsl__z@_b_o_gx

At termlnatlon, all surviv1ng animals were subjected to

. 'gross patholoqlcal examination and the CHECKED (X)
tissues were collected for histological examination.
The report stated that "as the

(¥) organs were weighed..

‘The

terminal procedures took séveral days tovcomplete, the
treatment of 1nd1v1dua1 treated animals continued unt11

6.

RO Y N1 EVIE O U PRI
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the day they were killed. The duratlon of the treatment
period, however, was reported as 5 weeks." An extensive
list of tissues were preserved for future microscopic
examination. However, only a few were actually
microscopically examined. These are checked below.

X DIGESTIVE SYSTEM | X | CARDIOVASC./HEMAT. | X _ NEUROLOGIC
Tongue & Rortax v Brain*Periph.
Salivary glandas#* Yy Heart* nervex*

Esophagus* ' { Bone marrow* Spinal cord (3 .
Stomach* : Lymph nodes* . levels)?
Duodenum* Y Spleen* Pituitary*
Jejunum* ' " { Thymus* - - { Eyes (optic n. y?
Ileum* : ' :
Cecum* UROGENITAL '
Colon* : xy | Kidneys*+ . - . T GLANDULAR
§ Rectum* ' Urinary bladder* - |y | Adrenal gland* ‘
xy | Liver’ y | Testes** Lacrimal gland?.
-{ Gall bladder* , . Epididymides ‘ Mammary gland®
Pancreas* S | Prostate " Parathyroids*™
: . Seminal vesicle Thvroids*t '
RESPLRATORY v | ovaries B S o
' Trachea* : . { Uterus* -
Y Lung* _ . ' ' ) .. - .
Nose . N : ’ -Bone : OTHER -
zgaryox - . ' Skeletal mulcle =
rynx R | . . skin -
X ' All gross lesiona -
‘ _ : . i “and maese's* .

* Required for subchronic studies based on Subdivision P Guidelines
* Organ weight required in- subchronic and chronic studies. ) S
- organ weight regquired. for non-rodent studieg. - - - --— . - .=
T = required only when toxicity .or target organ ' ' '

‘II. RESULTS . |
A-‘M@M;? <

1. Toxiczty - ‘Kortreatment-related clinical slgns of
toxicity weré observed. - :

"2, Hortality - There were,no mortalltles durlng the study.
- However, one 300 ppm females mouse dlsappeared during
week 4 and could not be found. This anlmal was excluded
from the study.

ggg;weight and’ welght gain. The report stated that
“overall, a lower mean bodywelqht gain was observed at

termination for male mice receiving 10000 ppm, when' compafedj

with the controls. Bodyweight change of other male treated
. groups and all female—groups showed no clear effect of.
treatment with. Pynamln Forte, although slightly lower mean
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‘agrees with the authors’ conclusions.
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bodyweight galns were noted for males receiving 1000 or 3000
ppmn. The mean bodyweight losses, okserved for all groups of
males at week 4 were considered to be the result of
overnlght deprivation of food during urine collection which
occurred prior to weighing." The Toxicology Branch (TB-I

The following table.
summarizes the results. -

Group Mean Bodyweights and Bodywelght Galn {9}
Dose (ppm) Week 0 ' Week 5 | Gain Weeks 0-5
‘Males
c ‘ 24.6 34.3 . 8.5
100 28.7 34.3 - 7.4
300 ° 25.4 33.5 - 7.5 ;
100G : 27.8 32,6 ! o s5.9%% .
3000 27.7 32.4 x 5.8%% i
10000 23.4 28.4%% 2.9%*%
Females I : o o |
0. ‘ 22:0 25.9 3.9 - _
| 100 21.3 ©24.7 3.4 '
i 300 21.2 . 242 |- 3.0
R F 1000 20.8 . 24.2 b 3.4 g
: 3000 21.2 24,0 o 2.8 -
N 10000 21.3 23.7 R 2.4
C. Food con sumption - .compoun intake: - LG

Food consumpt;og There was a marginal decrease in mean =
" food consumption in the high dose male mice (143 g/mbuse; o
versus 157 in the controls- (91% of—control value)) ~This— -
was not statlstlcally 51gn1f1cant. o R

COmpougg copsumption (tlme-welghted averaqe) 'The

following average comsumption,valuesufox_pynamin forte. "y}ﬁ‘,
was as- follows' . ‘ C

Average CQmpound Intake over 5 Weeks

KCOncentrations

o Males °
~(mg/kgy/day)

14
- 43
- 144
423"

o Females ‘
- (ma/kg/day)

fPPm)

1600

300
1000
3000 -
10000

16
a5
157
438 -
1522

1550.
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Food efficiency - Food efficiency was calculated as
follows. mean food consumption/mean bodyweight ‘gain. The
report stated that "the food utilization efflclency of
male mice receiving 10000 ppm was markedly inferior to
that of the controls. A similar but less pronounced
finding was observed among females of this group." No
effects were observed in any of the other groups. TB-I
agrees that there appears to be an effect at the hlghest
dose level, especially in males. The values are
summarized as follows: :

Food Efficiency in Male and Female Mice (Weeks 1-5)
Dose {ppm) '~ Food Efficiency.
Males ' :
o - _ © . 18.5
100 o 21.8
300 ) 20,1
1000 , ' ' 26.4
3000 o ' 26.1
i 10000 E o g 49.4
Females ' : . : ' B |
S0 ’ B | : - 34.6 <
100 o 40.6 : o
360 S ' 41.9
1000 . ‘ 38.5 .
3000 ' 45.6
10000 - ) ~ 54.5

D.

OpnthalmOSCOQic'examination~—\No-abnormalities were
observed at the pre-treatment examination. ' After 5 weeks, ‘a
corneal opacity was observed in the eye of one male mouse

.. receiving 3000 ppm. 'Since there was no indication of a -
5dose-response, this is not conSLdered to be related to,

. E.

1.

.treatment.

Blood work: _
Hematology -~ In the high dose group, the report stated

that decreased mean hemoglobin, red blood cell count and PCV

values were observed in both sexes when compared to the
control group at 5 weeks. However, the differences were not

Jarge and in males, only PCV was statlstlcally'slqnlflcantly

different from the control value. No other differences were
considered to be related to treatment. The following table

) summarizes the results.

aty
L,
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Selected Mean Hematological Values for Males and Females at 5
. Weeks
‘Dose (ppm) Hemoglobin RBC (X10%/mm’®) PCV (%)
, (g/dl) '
Méies
0 - 14.2 . 48
100 o 14.2 . 9.0 1 48
300 15,4 ' 8.9 N a9’
1000 13.7 - 8.6 46
3000 | 13.7 8.8 | ae
10000 | . 12.8 8.0 43k
Femalas .
o 14.7 9.3 ' 48
100 o 14.4 A 8.8 : 48
300 1.0 | 9.0 _ 46
| 1000 1.8 | 9.5 | a9
| 3000 . ©14.7 : 9.5 - "} 49
| 10000 | 13.3%x L | g.2#s 44xs

—— — e e T ——
*kStatistically significant p < 0.001 (Williams’ test)

2.

" majority of the individual values were below those recorded '

Clinical Chemistry - The report stated that there were

decreased mean triglyceride values for all treated groups ln '

both sexes. The individual -values in females were - -
conSLStent with this observation but the individual male
values showed no clear trends with dose although the

for control males. There were also increases .in group mean_- . ...

albumin values ,in hlgh dose males and in .all treated female
groups, 1ncreases in mean protein in the high dose group of

_both sexes and increases in cholesterol. values in high dose

females. The authors believed that the slightly higher mean
GPT values may be collated with increased liver weight
although dosage-related trends in the enzyme - -data were not
distinct. They also stated that there was no clear dosage-
related pattern in glucose values although  females showed
lower mean values than the control counterparts.' The
following table summarizes the results. : '

10
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Selected Mean Clinical cﬁemistfy Values for Males and Femalés
Dose Triglyc. Albumin Protein Cholest. GPT Glucose
(ppm)
Males:
0 94 2.8 .s.i 111 31 194
100 72% % 2.9 5.7 129 27 177
300 Y 2.9 5.5 114 28 144 -
1000 | 68w 3.0 5.7 . 104 28 12¢
3000 T2%# 2.9 5.5 122 24 179
10000 53%* 3.3%w 5.8+ 130 45+ 124%%
' Females
0 - 127 3.1 5.5 90 24 187
100 85w 3.3%¢ . | 5.8 85 25 158
300 54+* 3. 3% 5,5 78 33 156
1000 - 52%# 3.4%% 5.7 93 29 154 .
3000 50** 3.3%# 5.7 111 39w 147
ﬁzoooo 36%* 3.7%% | 6.4%% 133 %% 34ne 139
* p < 0,05; ** p < 0.01 (Williams test) _ _

F. g;igglxgig - No treatment-related dlfferences were found

- between treated groups and the control group. o s
G. Sacrifice and Pathology: | -

1. g;gaﬁ weight --Statisticailyfsignificant~iﬁcfeases in
liver weights were observed in both sexes at 3000 and
10000 ppm when the organ weights were adjusted for final

bedyweight as covariate. -

considered to be toxicolagically significant.. The..
follgwing taple.summarizes.the'liver weight data.

'None of the other. changes were

Group Mean Liver Welghts for Both Males and Females

Dcse (ppm) Males Females
o 1.86 1.47
(1.97) (1.56)
100 1.83 1.51
: (2.17) (1.47)
300  1.85 1.47
€1.92) - (1.45) u

1



[PYNAMIN FORTE]

5 Week Range-Finding Study

Group Mean Liver Weights for Both Males and Females
Dose (ppm) Malés "Females
1000 ' 2.02 . 1.57
. (2.18) {1.48)
3000 , 2.25%% _ 2.00%%*
N , {2.17) . (2.11)
10000 o C3.13%% 2.73%%
 (2.55) - (2.67) CJ

**p < 0.01 (Wllllams' test)

- 2. Gross pathology - 'The liver was enlarged in both the 3000
- (7/10) and 10000 (10/10) ppm groups in females when
compared to the control group. Accentuation of the
lobular markings of the liver was also seen in 4/10 male -
and 3/10 female mice at 10000 ' ppm versus 0/10 in the
‘control groups. Other observed changes were considered

to be incidental.

3. Microscopic Qathologx

-a) Non-neoplastic - Sllght to nminimal enlargement of -
hepatocytes was observed in male and female mice
receiving 300, 1000, 3000 or 10000 ppm in the diet. ‘Na
other treatment—related changes were observed.‘The
following table summarizes the mlcroscoplc changes
cbserved in the ILVer.-‘

12
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”"'nig#o;cogic_PchP}égy in the Liver

Effact

Slight enlaxgement | 0/10 | o/10 | 2710 | 8710 | 7710 | 5/10

Il of centrilobular o e .y L
__hepatocytes . : -

Minimal enlargement | 0/10 | 0/10 | o/10 | 0/10°| 2/10 | 5/10 | o/10 | O/10 | ©f/9 | of10 | O/10 | 8/10
- of centrilobular - A S : o . 1 N -

". hepatocytes

'Hglgi"

¥

oi_uxo- '0/1'0-' 1/9 2/10° -'s'/-m' 2/10

SLLTYD
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b) Neoplastic - N/A —

I1I. DISCUSSION .
‘This study was a range~finding study for the mouse oncogenicity
study. As such, it is classified as Core Supplementary, mainly
because of the length of time the animals were exposed to the
test chemical (5 weeks versus 13 weeks) and because of the lack
of a complete microscopic examination. :

Technlcally, the NOEL.is 100 ppm, the lowest dose tested and the
-LEL is 300 ppm, based on the enlargement of the hepatocytes and
supporting clinical chemistry, but most of the significant-

effects were chserved at 10000 ppm. Based on the results of thls

study, the highest dose selected for the oncogenicity study was
3000 ppm. The Toxiceclogy Branch agrees with the selection of
3000 ppm as the high-dose for the oncogenidity study, mainly
because of the significant decreases in bodyweight and bodywelght
gain and the inferior food eff1c1ency observed at 10000 ppm in
this ranqe-flndlng study.

.14
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Tox. Chem No. 025B File Last Updated :

S a - 'EPA , o , | S L
r- Accession Results*_ .. . TOX - CORE-Grade/
g Study/Lab/Study #/Pate | ,
:: Mouse oncogenicity/ Pynamin 41099602 ‘Technibal pynsatin forte (99.1% a.1.) was. /A | Acceptable.
. Huntingdon Res. Cntr./ Forte; 93, 1% tested:in a carcinbgenicity study in groups . : .

w2 #SMO 247,/881026; 3/20/89 pure of 52 CD-1 mice/sex/dose st 0, 120, 602 or

3000 ppin in the diet (MRID 4109960Z). The
oalcul.lt-d intdkes were 0, 14.4, 71.6 or
| 349.8 hit/kg/dey for males end 0,.15.0, 77.3 :
‘or 382:2 mg/kg/duy for females. The . . ‘ . .
systesic WOEL 18 600 ppm and’ the LOKL s - S
‘ . : ) 3000 ppie (increased relative: liver weights . .
C ' _ (up to:135% of controls in miles snd up to ' .
(/ : : . -134% of controls in females)} incressed o . ,
- . o incidwhoe of moderate fat deposition in the S )
: ) B centrilobular hepatocytes in males (9/12.
) - : ) ’ for the high doss group versus 1712 in ’ o
‘ . ' controls). assotisted with modevate ‘
snlargement snd/or vecuclation of .
centrilchular hepatocytes (3/12 in high -
dose males versus 0/12 in conitzols for both
paramesters) st 52 waeks; moderate
. . ) ’ ganaralised fat deposition (3/12 in high’
dose females versus 0/12 in controls) at 52
weeks and increasad incidence and degres of
centrilobilar hepatocyte enlargement in
high doss males at termination. Thers was
po iudication of uv increase in any typo
of neoplasis..
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