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ABSTRACT ‘

A toxicity evaluation of the technical grade synthetic pyrethreid inseaticide
(5~benzyl=3=furyl) wmethyl=2,2«dimethyl=3=(2~methylpropenyl)
cyclopropanecarboxylate (resmethrin) was conducted by this Agency using rats,
rabbits, gquinea pigs, and doys. The technical grade compound did not produce
skin irritation when applied to the intact and abraded skin of rabbits. The
. - compound did not produce a skin sensitization reaction in guinea pigs nor a
i photochemical skin irritation reaction in rabbits., Repeated applications to
| h the ears of rabbits failed to manifest an acneform dermatitis reaction. The
: : application of technical grade compound on the skin as well as compound
, impregnated cotton sateen cloth caused only slight skin irritation in a
g ' 24-day wear test in rabbits. Data indicate that the compound is
z nonteratogenlc and nomwmutagenic. There is little toxic hazard from ingestion
of resmethrin based on feeding studies in which a daily ingestion of 1500
mg/kg was required to produce mwortality in rats, Daily intravenous dosages
of 25 and 10 mg/kg in dogs for 15 days produced no toxic signs, gross
abnormalities, nor compound related changes in selacted enzyme systems, The
data in these studies indicate that there should be no toxic hazard to humans
from topical exposure to resmethrin nor should resmethrin impregnated cloth,
at a limited use goncentration of 0,25 mg/cmy, and 1 percent resmethrin in
pyrax powder cause adverse skin rquxzona.
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TOXICOLOGICAL EVALUATION OF PYRET! R0IL INSECTICIDE
{5-BENZYLw-3-1'URYL) METHYL=-2,3-DIMETHYL~3- (2-METHYLPROPENYL)
C YCLOPROPANECARBOXYLATE (RESMETHRIN)

STUDY NO, 51-0830-77
OCTOBER 1975 = JANUARY 1977

l. AUTHORITY.

a., Memorandum of Understanding Between the US Department of the Armmy,
Office of The Surgeon General, The US Army Health Services Command, The US
Army Environmental Hyglene Agency, the Armed Forces Pest Control Board, and
the US Department of Agriculture, aeffective December 1970 with Amendment No.
1, effective Augqust 1974,

b. Letter, AFPCB, Armed Forces Pesl Control Board, 21 October 1975,
subject: Request for Toxicologlical Evaluation,

2. REFERENCES,

a. Report, this Agency, Toxicological Evaluation of Pyrethroid
Insecticide (5-Benzyl-3-Furyl) Methyl-2,2-Dimethyl-3-(2-Methylpropenyl)
Cyclopropanecarboxylate (SBP-1332%M)+*, special Study No, 51-127-71/72,
December 1970 - February 1972, AD 747345,

b. Report, this Agency, !lazard Evaluation of Aeroscl Formulations
Containing The Synthetic Pyrethroid Insecticide (5-Benzyl-3-Furyl)
Methyl-2,2-Dimethyl-3~(2-Methylpropenyl) Cyclopropanecarboxylate
(sBP-1382tM) *, special Study No. 51-136-71/74, June 1971 - January 1973, AD 770403,

ce Toxicology Division Procedural Guide, US Army Environmental Hygiene
Agency (USAEHA), 1972,

e

* SBP-1382 is a registered trademark of CPC Internativnal, Inc., S. B. Penick
Company, 100 Church Street, Naew York, NY 10007, Use of trademarked nanes
does not constitute endorsement of the chemical by the US Army, but is used
only to assist in identification of a specific compound or instrument.
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3. PURPOSE. These studies wera conducted to acquire information concerning
the potential health hazards associated with the use of (S5~benzyl-3=furyl)
methyl-2,2-dimethyl-3-(2-methyl propenyl) cyclopropanecarboxylate
(resmethrin), Pravious studies by this Agency had devaloped information
relating to handling resmethrin (ref para 2a) and for its use in proposed
aerosol formulations (ref para 2b)., The present studies were performed to
provide information relating to potential exposure hazards resulting from the
proposed use of resmethrin for impregnating stored military garments and
fabrics (ref para lb). The information from those studies would provide a
basis for advising the Armed Forces Pest Control Board on the potential
hazaxds associatsd with this use, in accordance with the provisions of the
Memorandum of Understanding (ref para la).

4, SUMMARY OF FINDINGS,

a, AI3-27474, SBP-1382, and resmethrin are designations for
(5-benzyl=3=furyl) methyl-2,2-dimethyl-3~ (2-methylpropenyl)
cyclopropanecarboxylate. The technical grade compound, B8 percent pure, is
an ameorphous, waxy, yellow solid. Tha lot number of the material used in the
tests conducted at this Agency was No, 3521~L0V-4, The compound is scluble
in acetone and ethanol and insoluble ip water. An infrared spectrum of the
sample of resmethrin evaluated by this Agency is found in Appendix A.
Definitions of melected terms and abbreviations used in this report are found
ir Appendix B. Tabulation of toxicity doses by various routes of
administration are listed in Appendix C. The formulation for artificial
(ecorine) sweat is provided in Appendix D. The skin irritation scoring
system is provided in Appendix E, Numarical data presented in the appendices
are expressed as the mean plus or minus the standard deviatlon, Statistical

significance in this report has been selected at the 0,01 level of
probability,

b. A toxicity evaluation of the technical grade aynthetic pyrethroid
insecticide, resmethrin, was conducted by this Agency using rats, rabbits,
guinea pigs, and dogs. The techalcal grade compound did not produce skin
irritation when applied to the intact or abraded skin of rabbits, Repeated
applications of the compound to the ears of rabbits did not induce acneform
dermatitis., Resmethrin did not sensitize guinea pig skin to subsequent
compound exposure nor rabbit skin to UV radiation. The dermal application of
1 percent technical grade compound in pyrax powder, 10 grams of neat
compound, as well as compound-impregnated cotton sateen cloth (0.247 mg/cm?)
caused only slight skin irritation in a 24-day wear test in rabbits,
Mutagenicity tests with resmethrin using selected yeast and bacterial
cultures demonstrated that this compound was nonmutagenic in this in vitro
system, Prenatal toxicity was observed in rats at 1500 mg/kg/day consumed in
ground feed; however, maternal toxi-ity was also observed at this dosage
level, This compound was nonteratogenic, aven at the 1500 mg/kg/day dosage
level, Feeding studies demonstrated that the minimum dietary effect dosage
of resmethrin in Long-Evans rats was 240 mg/kg/day based on increases in
live~=to=bcdy weight ratios., The feeding studies alsc demoristrated that
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resmethrin was more lethal among male rats than female rats in the Wistar
derived Sprague-Dawley as well as Long~Evans straing. The intravenous
administration of resmethrin in dogs (25 and 10 mg/ks) for 15 days produced
no toxic signs, gross abnormalities, nor compound related changes in selected
enzyme systems, The results of tests parformed at USAEHA indlcate that
technical grade resmethrin has low potential toxicity and that there is
little hazard to man from accidental ingestion or contact with technical
grade compound and compound-impregnated cloth, A detailed tabular
wresentation of toxicity data follows. *

* The experiments reported herein are conducted according to the "Guide

for the Care and Usc of Laboratory Animala", preparaed by the Committee on
Revigion of the "Guide for Lahoratoryv Aniwal Tacilities and Care", of the
Institute of Laboratory Animal Resources, National Research Council (1972).
This study was performed in animal facilities fully accredited by the
American Assoclation for Accraditation of Laboratory Animal Care,
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Study No. 81=0830-77, Oot 75 « Jan 77

TARMILAR PRESENTATION OF DATA

TELT

et e

RESULTS

INTERPRETATION

PROLONGED ADMINTSTRATION BTUDIES

lid-Day Fesding ttidy - Rats {Spragus~bawiay)

Uroups of uix ratw from eavh mex wure
placed ofi edch dletary level of
reamothrin, The chemical was added to
toud by diwmsolving measured amounts of
compouhd {n avetone ard mizing with
ground foed in the proportion of 1 liter
of acatone per 2 kilograms feed,
Acktons was removed from the faed by
ehean svaporation, Trested fesds wers
atored at 4'C,  Compound concentrations
in grbund fuod ware verifled by gaw
chromatographic analysam,

A1)l animale wors neoropmied after baing
maintained on appropriate diute
containiny resmethrin, for 14 days.
Varioud tissues and organs from each
animal wore examined tfor mlorowcoplc
Lusione,*

Rats woere maintained nn‘dlneu'cunuuininq

the following dowage levals of
renmethrin in theit fesd)

: Projeutnd Uossges  Aotual Douagex

my/kgfday my/Xg/day
Hale rimale
0,0% 0,04 04t
3750 30,0 1230
70,0 600140 610,60
, 1500,0 1250,0 1230,0
; 3066.0 1924,0 - 4670,0
6000 0 5100,0 1680.0

dynopsis of data ls found in Appendix J,
Tablex 1 and 2 and Appendix K, Tabled 1
and 2,

cCompound ralated histologloal changes

were hot obwerved in any of tho exanined

timmusy and organs.

Femals Laby

6000 m¥£hg£dn* = Five out of wix
raty died, ‘he averdye body walght
dsdroannd,

o000 mgfkggdgx = Tha mean terminal
body welght wan signifioantly lowar
than the mean torminal vontrol body
welght, ’

1500 my/kg/day = Lowsst done at
which tremors wexe observed,

315 _mg/Kg/day - Lowest dose at which
thers wun a signifloant inorease in

the liver ovgan~to-budy walght
ratio,

Hale Rats

6000 ?*Z%g[dl* =- Flym out of eix
rats diad, Ths avorage body weight

dacrenued,

3000 myg/ka/day = Threa out of aix
rats dzed. ha averadoe body weidht

duoraassd, Lowewt dore at which

thers was a siynificant inorease in

the kidnay argan-to~body weight
ratio,

1500 Mq/kg/day ~ Lowsat dose atb
vh tnave was a significant
increase {n the tentioular

organ=to=hody welght ratio. Lowest
dosa at whioh tremors wars observed,

150 my/kg/day « Lowsst dose at whiah
thare wam a signifiocant ihcreass in

the liver oryan-to-hody walght
ratio,

The minimum dietary
sffnot loval wer
found to be 375
meg/kg/day barued on
tha increase of khe
avorage liver
organ-to-body welqgit
ratio among famale
rate, The maximam
ro sffect dietary
laval wan 376
my/kg/day for male
rakm only,

I A ter - 3z e T T T

1 Acmtone snlvent aontrol

[T A RERT

2

12

¢ Examined tlwwumes and organs ware wys, brain, lung, testes, kldnav, liver, splesn, heart, stomach, pancrean, largu
ntestine, wkeletal musole, bone, urinaxy bladder, small intestine, ovaries, uterus, and ovidust,

b

gy e ST
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study Noe 51.0830-77, Oct 75 = Jan 77

TABULAR PRESENTATION OF DATA

TELT REAULTS INTERPRETATION

PROLONGED ADMINAYTRANLLON HPUDERY

L4=bay Fooding Study = taty (Long-ivans)

Groups of gix paty from vavh sex wore

gynopila of data ls found in Appendix L,

The minimun dictary

i placed on each diabary lovel of Tablen 1 and 2 atid Appondix M, Tablops 1 affeot laval was
! vesmethrin,  Tho chamiocnl was added to and 2, tound to be 378,0
! tead by dissolving meusurod amounts of mg/kg/day based on
compound {n acatona and mixing with the Llnoreasn of the
gound foeed in the proportion of 1 liter average liver
of acerone per 2 kilograms feed, orqgah-to=body waight
Acotong van ranaved froam tha fand by ratio amony male
! utoam evaporation, freated fowds wore rats. Tho maximgm
! storad at 4°C.  Compound conpentrations no affact dietary
’ tn around feed ware vovified by qay leval wan 184 mg/
vhromatogeaph ic analysen, ky/day for hath
temale and male
ALY animaln worn nocropsied after baing rats,
' walntained on appropriate diets for 14
\ days. Various timsues and orqgans fromn
. odch andmal wore axamdnuwd tfor
i nivrosvopio losionu* .
_ Rotm were malntained on dlets contalting Compound re)ated blatologioal changos
the followlng dusage luvels of wuxe not obwerved {n any of tho axamlnad
i rosmethrin in their feed} tinkvieon and orqans.
1\1-panct9rl Dousgon otusl Dosngen lemale Rabn
| ng/ky/day mg?kg/dly
) 3000_myskg/day - SiX out of sik rats
{ male Fomaly dlad,
|
. 0,0t 0,0t o0t 1500 mg/ky/day - Onw out of six rats
94.0 60,9 90,0 dled, "The mwean texminal body weight
188,0 147,9 180,0 way signifioantly lower than tho

IR 97,3 06,0 maan tarminal control bady wolght,
50,0 . 584,0 668.0
1400,0 1375,0 1080,0 '_I_?O mg/kig/day = Loweet duse st which
3100,0 1266,0 2533,0 thers wan a slantficant Increase Ly
the livor orgah=tosbody welght
ratlo,
375 mg/kg/day ~ Lowoent dose at which
tromors wWore obsurvaed,
Malo Ratn
3000_my/kg/day - Six aut of aix vats
dled,
3500 my/kg/duy » Thraw out of eix
rate disd,
. _&Mu = Lowent dose at which

trumors wars obwerved,

178 ‘“‘10‘9@51. ~ Lowant dose at which
There was a significant inorsase in

» ghe liver crgan-to=body weight ratio,
A Exwmined Linnuus and organs were oyv, bratn, luny, testes, kidney, llver, wpleen, heart, atomach, pancroeas, larqge
fotontine, nkoeletal muncle, bone, urinary bisdder, snall intestine, ovayiom, uterun, and oviduot,
t Accotone solvent control,

. UL MG (MBI e AR A w1t
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TABULAR PHEBENTATION OF DATA

Intravenouk injeoctions of 28.mg/ky of
rasmethrin in 95 percant ethyl aloohol

{250 mg/ml) 8 daym a weak for 3 wesks in
three nale Beagle doygs, Hlood savplem were
drawn twice weekly for blood cliniocal
chemintry studies,

Intravanous injection of 10 mg/kg of
rewmethrin in 95 poroent ethyl slushol
(100 mg/ml) 5 dayu a week for 3 weeks in
throo male Unagle dogs, Blood samplen were
drawn twice woekly for blood clinical
chemintcy studiew,

Intravenoun injections of 0.1 wl/kg of

Y8 percent mthyl aleohol (solvant

control) § days a wesk for 3 weeku in
five male keagle dogm. Hlood sampley wore
drawn . twiow weekly for blood alinical
chemistry studies,

All animslu wers necropsied at the end
of tha 2l-day emat period, Various
tigpmuas and organs wars axamined foy
microscoplc lesions

The following olinical paramsters wiwe
neasuredy

8gor

8UPT

LoH

Alkaline Phosphatams
Biliruhin

Gamna Glutamyl Transpeptldase
BUN

sodium

Potansium

RBC Cholinestarawn
plasma Cholinastaerase

All mnimals sppesred grosaly normal and
no signy wers noted after 21 tesd: daym,

There uwere no significant differsnces in
organ~to=body welght ratios betwoon test
and control animals. Bynopais of data
is found in Appendix R.

Compound related histological changes
ware not observed In ahy of the axamined
tisses and organs, The only
uneguivooal compound related changes
wera the injection cellulitis,
aasociated vasculitin, and the drainage
of blood from those lesions Into
regiona) lymph nodes dua to repoated
oompound Lnjuntions.

No mignificant trends wera found
diffarent from control clinical
chemistry values | any test doy given
10 mg/kg or 25 my/kg resmethrin per day
for 16 days, Hynopsis of data i Found
in Appopdix 8, Tables 1 through 4,

iBT —_RERULTH K RURETAT TON
PROLONGED ADMINISTRATION BTUDIES
Dogu (male)

Compoutid produced na
significant compound
ralated changes in
salactad snayine
nystetun,

16

U

* Examined tissues and oryans were wpinal chord, eye, brain, lung, trachea, heart, tonsil, lymph noda, asophagus, stomach,
amall intewtine, ceoum, bone marrow, large intestine, pancreas, liver, adrenal gland, kidney, splesn, urinary bladder,
prontate, tongue, skin, skeletal muscle, thyrold gqland, parathyroid gland, salivary gland, bone, and testos,
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5, DISCUSSTION,

a. The results of toxicity studies performed by USAEHA show that larqg
doses of resmethrin are necessary to cause toxlc responses in animals, The
findings indicats that resmethrin should not present any significant
potential health hazard to man as a congequence of accldental or unavoidabl
contact with the technical grade compound,

b. A single application of technical grade compound did not lrritate
rabbit skin in this study, but application of a 33 percent (w/v) solutlon in
acetone produced mild primary irritation of intact skin and skin surrounding
abraded areas., Little irritation would by dxpected from a single topical
application of technical grade compound since there was only a slight
difference between the gross skin lrritation scores of exposed and control
rabbits during the 24-day wear test in which rabbit skin was exposed to
repeated applications of resmathrin-impregnated cloth (0,247 mg/amz),
technical grade resmethrin (10 g), and 1 percent resmethrin in pyrax powder.

¢. Animal data from skin sensitization gtudies indicate that resmethrin
would not be expected to sensitize human akin to subsequent compound exposure
nor cause a photochemical lrritation reaction from exposure to sunlight,

d, DPrsnatal toxicity in rats which consumed resmethrin in ground feed,
was cbierved only at a dosage (1500 mg/kg/day) high enough to kill adult
rats,

a. These studies ghow that resmethrin is nonteratogenic in rats and
nonmutagenic in an in vitro test aystem and indicate that it would probably
not be detrimental to man.,

f. A dosage level of 1500 mg/kg/day was necessary to produce mortality
in rats which ingested the compound in ground feed in 14 and 90 day feeding
studies evan though toxic signs such as tremors were observed at the 375
mg/kg/day dosaga level,

6. CONCLUSIONS. Taechnical grade resmethrin does nct present any acute toxic
hazard to man from acclidental ingestion or topical exposure. A concentration
rot exceesding 0.25 mg/cm2 of the synthetic pyrethroid insecticide resmethrin
as a clothing impregnant or 1 percent raesmsthrin in pyrax powder should
pragsent no toxic hazard to man,
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5. DISCUSSION,

a., The results of toxic.ty studies pearformed by USAEHA show that large

doses of resmethrin are necensary toc cause toxic rasponses in animals, These

findings irdicate that resmethrin should not prese:i any significant

‘potential’ health hazard t& man as a consequence of accidental or unavoidable

contact with tha technical grade compound.

b. A single application of technical grade compound did not irritate
rabbit skin in this astudy, but application of a 33 percant (w/v) solution in
acetone produced mild primary irritation of intact skin and skin surrounding
abraded areas. Little irritation would be dxpected from a single topical
application of technical grade compound since there was only a slight
difference between the gross skin irritation goores of exposed and control
rabbits during the 24~day woaar test in which rvabbit skin was exposed to
repeated applications ¢f resmaethrin-~impregnated cloth (0,247 mg/em?),
technical grade resmethrin (10 g), and 1 percent rasmethrinh in pyrax powder,

c. Animal data from skin sensitization studies indicate that resmethrin
would not be expected to sensitize human skin to subsagquent compound exposure
nor cause & photochemical irritation reaction from exposure to sunlight.

d. Prenatal toxicity in rats which consumed resmethrin in ground feed,

was observed only at a dosage (1500 mg/ky/day) high enough to kill adult
rats, '

@, Thege studies show that resmethrin is nonteratogenic in rats and

nonmutagenic In an in vitro test system and indicate that it would probably
not be deatrimental to man.

f. A dosage level of 1500 mg/kg/day was necessary to produce mortality
in rats which ingested the compound in ground feed in 14 and 90 day feeding
studies even though toxic signs suoh as tremors were observed at the 375
mg/kg/day dosage level,.

6. CONCLUSIONS. Technical grade resmethrin does not present any acute toxic
hazard to man from acoldental ingestion or toplcal exposure., A goncentration
not exceaeding 0,25 mg/cm2 of the synthetic pyrethroid insecticide resmethrin
as a clothing impregnant or 1 percent resmethrin in pyrax powder should
prasent no toxlic hazard to man,
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; 7. RECOMMENDATIONS, Approval should be given for the use of the gynthetic
» pyrethroid insecticide (S5~kenayl-3-furyl) methyl-2,2-dimathyl-

: 3~ (2~methylpropenyl) cyclopropanecarboxylate (resmethrin) as a clothing
impregnant or as a 1 percent dust in pyrax powder (auth para 1lb)., The use
concentration should not exceed ¢,25 mg/cm? in cloth or 1 percent dust in
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APPENDIX A
WAVELENGTH IN MICRONS
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WAVENUMBER CM™?

(5-BENZYL.3-FURYL) METHYL-2,2-DIMETHYL.3.

GAIN: 3%
{2-METHYLPROPENYL) CYCLOPROPANECARBOXYLATE

{RESMETHRIN)

LE:

2

PERIOD:

ROUTINE

ORDINATE: 0.100%7T

200 CMV/MIN
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APPENDIX B

GLOSSARY OF RECURRING DEFINITIONS, ABBREVIATIONS AND SYMBOLS
USED BY THE TOXICOLOGY DIVISION, USAEHA

Definitions of medical terms and abbreviations used in this report are in
agreement with the New Gould Medical Dictionary, Second Edition, published Lbv
the Blakiston Diviaion of McGraw~Hill Book Company, Inc, Statistical terms
and abbreviations are in agreament with those found in J, Maxwell Little's,
An_Introduction to the Experimental Method, 1961, Burgess Publishing Company,
Minneapolis, Minn., The following terms and abbreviations are either not
found in the above references or have bean modified to fit the special

‘purpoaes of this report, Some of the terms have been included below for

special emphasis,

DEFINITIONS
WORD DEFPINITION

Acute Exposure or One exposure to exogenous test material for
Application no longer than 8 hours. Animals are normally
observed for 14 days after exposure,

Approximats Lethal Dose In range finding the first dose of the lowest
gerles of three ascending doses (each being
50 percent higher in concentration than the
previous) all of which produce fatalities,

Chronic Exposure Repeated dally or constant exposure to a test

material for 180 or more days., Postexposure

observation period will vary.

Garry and Routh Unit That amount of cholinesterase activity which

causes the liberation of one micromole

of SH groups from acetylthiocholine in

3 minutes at 37°C per milliliter of serum,

plasma, or packed red cells or pex

gram tissue,

Hazard Evaluaticn A study performed to estimate the degree of

danger assoclated with the use of a material

under spucified conditions of use,

Internaticnal Unit/Liter That amount of enzyme which will catalyze the
transformation of lumole of the asubstrate
per minute undar defined conditions. Analyses
in these studies were performed at 37°C,
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mg/dl

Primary Irritation

Skin Sensitizer

Subchronic Exposure

Technical Grade Compound

Milligrams per deciliter

A local inflammatory rsaction of the skin,
produced by a compound, which does not: produce
destruction or irreversible changs at the

site of ocontact.

A compound which produces an allergic dermatitis
under the conditions of the test,

Repeated daily or constant exposure to a test
material for no longer than 179 days or less
than 2 days, Post observation period will vary.

As produced by the manufacturers for their

commercial compound; definition dependent
upon manufacturer's oriteria,

B=2
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s

ABBREVIATION

ALD
BUN
DNCB
ED
GGTP
Hb
ip
IR
iv

LCg( (96 hours)

LDH
Lbgg

p =< 0,01

SGoT
SGPT
%C
8D

SE

R

ABBREVIATIONS
MEANING
approximate lethal dose
bloed urea nitroyan

dinitrochiorobenzene

affective dose

Gamnma Glutamyl Transpeptidase

hamoglobin
intraperitoneal
infrared

intravenous

" the concentration of a liquid required to kill
50 percent of those exposed for 96 hours.

lactic dehydrogenasa

median lethal dose

The probability of the change from normal
or control baing due to chance alore iu
less than 1 out of 100,

Serum Glutamic Oxaloacetic Transaminase

Serum Glutamic Pyruvic Transaminase

suboutanacus

standard deviation

standard error

B~3
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APPENDIX C

C i —_..m& R e

1 i TABULATION OF TOXICITY DOSES*

5 o ‘ ' VARIOUS ROUTES OF ADMINISTRATION

i ? - Inhalation 4-Hr Vapor
: : Commonly LDg5p Single Exposure Mortality LDgg Skin
ﬁ Used Terms Oral Dose Rats 2/86 - 4/6 Rats Rabbits
f Highly toxic 50 mg/kg or less 100 ppm or less 43 mg/kg or less
| | Toxic 51=500 mg/kg 101-1, 000" ppm 44350 ma/kq
\ f Moderatly '
| ; toxde 501-5,000 mg/kg 1,001=10,000 ppm 351-2,800 mg/kg
| ’ slightly
i ( toxic 5,001-15,000 mg/k¢ 10,001=-100,000 ppm 2,B01-22,600 mg/kg
‘ ? Practically
‘ | nontoxic above 15,000 mg/kg >100,000 ppm ahove 22,600 mg/kg

* hAdapted from Hodge, H. C, and Sterner, J., H. American Industrial Hyglene
Association Quarterly, 10:14.93 (December 1943)

C~1
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APPENDIX D

FORMULATION OF ARTIFICIAL (ECCRINE) SWEAT*

Urea 1.72 em/1

Glycine 0,20 gm/1

Glucose o,oa'gm/l

Lavtio acid 2,50 gm/1

Nacl 1, 7l5 am/1

xcl 0,22 gm/L

NH, OH Sufficient to adjust to pH 5,0
VI

* This formulation includes all constituents described by 8. Rothman,
"Physiology and Blochemistry of skin," University of Chicago Press (1954)

D=1
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APPENDIX E

EVALUATION OF SKIN REACTIONS*

Erythema and Eschar Formation

Fe No arythema 0
Hﬁ’ Vary slight erythema (barely perceptible) 1
E Well defined erythema 2
Moderate-to-sevare erythema 3

VIXQJ Severe erythema (beet redness to slight 4

C e eschar formation) \

Edema Formation

l i f No edema 0
P i { Very slight (barely perceptible) 1
b Slight edema (edgas of area waell defined 2
' by dufinite raisming)
{
i Moderate adema (edges raisaed approximately 3
- 1 mm)
severs ¢dema (raised more than 1 mm and 4

extending beyond area of exposure)

* An individual irrltation score is equal to the sum of the scores for edema
formation and cerythema and eschar formation,

- e T
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APPENDIX F

PRIMARY IRRITATION EVALUATION PROGRAM
DEFINITIONS OF CATEGORIES OF COMPOUNDS BEING
CONSTDERED FOR ACUTE APPLICATIONS

CATEGORY I - (Formerly Categories I and II) - Compounds producing no primary
Trritation of the intact akin or no greater than mild primary irritation of
the skin surround an abrasion., (INTERPRETATION: No restriction for acute
application to the human akin,)

Except when specifically requested for individual compounds, the
following Eye Injury Categories A through F, are determined only for those
compounds which are in Category I,

EYE CATEGORIES

A. Compounds noninjurious to the eye, INTERPRETATION: Irritation of
human eyes is not sxpected if the compound should accidentally et into the
eyas, provided it is washed out as soon ms possible.

B, Compounds producing mild injury to the cornhea, INTERPRETATION:
should be used with caution around the eves, '

C. Compounds producing mild injury to the cornea, and in addition some
injury to the conjunctiva., INTERPRETATION: Should be used with caution
around the eyes and wmucosa.

D. Compounds producing moderate injugz to the c¢ornea, INTERPRETATION:
should be used with extreme caution around the eyes,

E. Compounds producing moderate injury to the cornea, and in addition
producing some injury to the conjunctiva, INTERPRETATION: Should be used
with extreme caution around the eyes and mucosa,

F. Compounds producing severs injury to the zornea and to the
gonjunctiva, INTERPRETATION: Should be Used witl; extreme caution. It is

recommended that use be restricted to areas other than the face.

CATEGORY II - (Formerly Category III) - Compounds producing mild primary
Trritation of the intact skin and the skin surrcunding an abrasion.
(INTERPRETATION: Should be used only on human skin found by examination to
have no abrasions or may be used as a clothing imprcgnant., However, if the
compound might come in contact with abraded skin, a prophetic patch test
should be conductsd on human gkin to determine primary irritation potential).

P=-1
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CATEGORY III ~ (Formerly Category IV) - Compounds producing moderate primary
irritation of the intact skin and the skin surrounding an abrasion,
(INTERPRETATION: Should not be used directly on the skin without a prophetic
patch teat having been conducted on humans to determine irritation potential
to human skin, May be used without patch tasting, with extreme caution, as
clothing impregnants, Compound should be resubmitted in the form and at the
intended use concentration so that its irritation potential can be reexamined
using other test techniquea on animals, prior to humun testing).

CATEGORY IV - (Formerly Cateqories V and VI) = Compounds producing moderate
to severe primary irritation af the intact skin and of the skin surrounding
an abrasion and, in addition, producing necrosis, vesiculation and/or
eschars, (INTERPRETATION: Should be rasubmitted for testing in the form and
at the intended use concentration. Upon resubmigsion, its irritation
potential will be reaxamined using other test technigues on animals, prior to
possible prophetic patch testing in humans, at concentrations which have been
shown not to produce primary irritation in animals),

CATEGORY V = (Formerly Category VII) = Compounds impossible to clasaify
because of staining of the skin or other masking affects owing to physical
properties of the compound, (INTERPRETATION: Not suitable for use on
humans) .
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“ v APPENDIX G
24~DAY RABBIT WEAR TEST
SUMMARY OF SKIN IRRI'TATION SCORES* (DORSAL/VENTRAL) MEANLSD
. DAy of Tegt
L Type of Appliocation 3 3 10 K] 17 a0 24
3 Exposed
i Cottan cloth treated with 0,7 0,7 1,2 0.7 0.6 0,6 0.4
o resmethrin (0,247 mg/cm®) $0,3  #0,3 1,2 $0.5 0,5 0,5 20,5
1,2 0.6 0,6 0.4 0,4 0,4 0.4
t1.1 20,6 0,7  t0.4 0.5 #0060 10,4
i
' Cotton oloth treated with 1.0 0,6 0.5 0,6 U.h 0.5 0.2
rosmethrin (0,247 mg/em?) $0.6  $0.,4 $0,5 $0.4 40,5 £0,3 0,3
over 1 milliliter of
swaat (ref Appandix D) 0.5 0,4 0,5 0,2 0,2 0, 0.4
0,8 20,5 0,7 $0,3 +0,13 £0,4 0.4
Cotton oloth traated with 1.1 1,1 1,6 1.3 0.7 1.1 0.9
acetone over 10 grams of 10,8 20,4 11,2 0,6 t0.4  £07 10,6
! technical grade rosmethrin
. 0,9 0,6 0,9 0.9 0,7 0,7 0.7
b $0,9 0,6 £0,8 0,7 0,9 #0.1 20,6
! ; Untreated cotton cloth ovay 0.8 0.4 0.8 0.2 0.4 0.2 0,2
X j 1 gram per Rilogram of hody t0.6 10,5 £0,7 40,31 0.4 40,4 $0.4
; ' weight of 1 percent
} ! reumethrin in pyrax powdoy 0.5 0.5 0,7 0.4 0.4 0.4 0.3
i t0, 20,6 0,5 0,7 20,6 +0,7 0,
: Controlm
i
) Cotton cloth treated with 0,3 0.5 0,5 0.8 0.4 0,4 0,5
acetone 10,4 0,4 0,5 10,9 t0,4 10,4 +0,4
0,5 0.4 0,3 0.3 0.3 0.4 0.3
+0,8 0,4 0,4 t0.4 0.4 0.6 0,
Cotton eloth treated with 0.6 0,2 0,3 0.6 0.4 0.4 0.2
acetons over 1 milliliter t0,5 10,3 10,4 10,6 £0.3 £0,4 $0.3
of uweat
0,5 0,3 0,7 0.2 0.2 0.1 0.1
0.7 0.4 10,4 20,3 10,3 0.2 t0.2
Untreated gotton cloth over 0,8 0,5 0.6 . 0.3 0.4 0.3
1 gram per kilogram of body t0.4 0,5 10,6 0.4 £0.4 $0,3 0,1
weight of pyrax powdar
1.0 0.6 0,7 0.3 0.5 (O] 0,3
0.6 0,6 tl.0 0.6 0.4 $0,4 £0,3

* The irritativn scoring syatem found in Appendix E wao used in the
evaluation of skin rasponsss.

G=1
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APPENDIX H

24~-DAY RABBIT WEAR TEST
SUMMARY OF ORGAN~TO~BODY WEIGHT RATIOS

MALE RABRITS

Mean Organ-to-Body Weight Ratios

Spleen

Terminal
Body Weight {gms/100 gms body welght)iSD
Type Application (kq) Liver Lung Kidney Tesatas
Exposed
Cotton cloth treated with 3.62 3,25 0.56 0.66 0.16 0,05
resmethrin (0,247 mg/cm?) +0,40 0,64 20,19 £0,07 £0,04 £0,02
Cotton cloth treated with 3,50 3,17 0,68 0,68 0,16 0.05
resmethrin (0,247 mg/cm?) +0.20 +0.40 *0.18 0,06 0,03  £0,02
over 1 millilitex of
sweat (ref Appendix D)
' Cotton cloth treated with 3.54 3,10 0.84 0.69 0,18  0.04
] acetone over 10 grams of 0,25 +0,406 *0,20 +0,06 0,02 $0.,01
; technical yrade resmethrin
Untreated cotton cloth over 3.45 3.02 0.54 0,66 0.16 0.05
1l gram per kilogram of body t0.40 0,70 0,20 0,10 +0,03 +0,02
weight of 1 percent
rasmethrin in pyrax powder
controls
.
! Cotton c¢loth traated with 3.72 3.08 0.65 0.58 0,14 0.01
acetone £0,18 0,30 £0,20 £0,05 0,03 £0.01
Cotton cloth treated with 3.77 3.23 0.75 0,65 0,16 0,03
: acetone over 1 milliliter 0,32 10,40 0,20 ' 10,06 +0, 04 £0,01
i of sweat
Untreated cotton cloth over 3,55 2,94 0,51 0,68 0,15  0.05
| 1 gram per kilogram of body  $0,47 $0,30 30,14 $0,10 $0,04  £0,03

weight of pyrax powder

s AP TLTAT SRR D
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g APPENDIX I
TABLE 1. 24-DAY RABBIT WEAR TEST - SUMMARY OF SGOT RESULTS (INTERNATIONAL
UNITS/LITER)
Pretest Period of Test = MaaniSD
(7 weeks)
Type Application MeantSD Day 8 Day 12 Dav 19 Day 24
Moo Exposed
Jotton cloth treated with 18.3 © o 21.5 20.2 25,9 24,9
resmethrin (0.247 mg/cm?) 4,5 8,7 £8,5 16,6  $21.9
Cotton cloth treated with 22,6 25,5 17.8 21,7 22.4
resmathrin (0,247 mg/cm?) £4,9 $12.4 £5,6 £7,5 +14.4
over 1 milliliter of aweat
sweat (ref Appendix D)
| Cotton cloth treated with 16,2 18,0 13.3 16,5 17,6
! acetone over 10 grame of 4,9 5,8 43,2 3,8 8.8
! , technical grade resmethrin
- Untreated cotton cloth over 23.4 23,6 23,9 25,4 21,2
f 1 gram per kilogram of body 6,8 £9.4 t11.4 $10.8 £12,5
weight of 1 percent
resmathrin in pyrax powder
Control
Cotton cloth treatad with 19.9 21,9 16.0 18,8 16,5
acaetone $4.3 16,5 6.5 +7,.5 +5,2
Cotton cloth treated with 19,1 16.5 14.5 13,6 20,7
acetons over 1 milliliter £3.5 t4,.6 *4,6 3.1 +13,9
of aweat
Untreated cotton cloth over 18.8 19,0 18.8 28,0 22,3
1l gram per kilogram of body 3,1 +4.2 t8.5 t12,0 16,3

welght of pyrax powder

* Significantly different from pretest mean at 0,01 level of probability.

1.1
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TABLE 2, 24-DAY RABBIT WEAR TEST = SUMMARY OF SGPT RESULTS (INTERNATIONAL

; UNITS/LITER)
; Preteat Paeriod of Test - Meantsb
j {7 weeks)
Type Application MeantSp Day 5 Day 12 Day 19 - Day 24
stw :
i
Y Engsed
Cotton cloth treated with 43,4 52,4 43,1 40,7 41,2
resmethrin (0,247 mg/cm?) $11.4 © $14,2 £10.9  £11,9  $1C.6
Cotton cloth treated with 38,3 40,5 30,3 3l.1 33,1
resmethrin (0,247 mg/cm?) +11.4 £7.5 16,1 $7,1 +8.4
over 1 milliliter of '
sweat (ref Appendix D)
; Cotton cloth treated with 36.0 53,.8*% 35,2 27.9 28,6
; acetone over 10 grams of +13.,3 +25,3 +10,2 9.7 £10.7
: : tachnical grade resmethrin '
: Untreatad cotton cloth over 51,2 59.5 46.6 42.9 39.7
: ; 1l gram per kilogram of body £16,2 +8,3 $14.9 $9.6 +9,3
' : weight of 1 percent
resmethrin in pyrax powder
Controls
Cotton cloth treated with 33.8 42,9 33,3 25,4 30.2
acetone +12.3 x17.4 x11,5 t10.,6 $12,5
Cotton cloth treated with 30.7 29,3 29,5 24,1 29.1
acotone over 1 milliliter t12,3 +13,2 +8,5 £9,0 +13,1
of sweat
Untreatad cotton cloth over 42.3 48,6 43,3 3.3 39,7
1 gram per kilogram of body t12.7 t12,2 t16.3 +13,6 +13,1

weight of pyrax powder

* Significantly different from pretest mean at 0,01 level of probability,
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TABLE 3, 24~DAY RABBIT WEAR TEST - SUMMARY OF LDH RESULTS (INTERNATIONAL

UNITS/LITER)
Pretast Period of Tast = MeantsSD
(7 Weaks)
Type Application MeanSD Day 5 Day 12 Day 19 Day 24
Exposed
i
: Cotton cloth treated with 158.3 187,.8 135,.3 194.6 136,7
resmethrin (0,247 mg/cm?) £54,6 £85.4  £65.0  £54,9  £57.7
" Cotton cloth treated with 193.5 181.8 147.3 198,3 132.3
resmethrin (0,247 mg/om?) +48,2 O £42.7 +58,7 +48,2 £59,2
over 1 milliliter of sweat
(ref Appendix D)
Cotton cloth treated with 119.1 124,6  151,9 90,3 108,1
acetone over 10 gvams of £37.5 . £71.7 +66,2 £32,5 $41.,3
% technical grade resmethrin
} | Untreated cotton clcth aver 134.9 130.0 155.4 ° 103,1 108,8
' : l gram per kilogram of body 26,1 t68.,0 85,3 +35.,0 t46,.6
: ! weight of 1 percent
; : resmethrin in pyrax powder
Controls
Cotton cloth treated with  231.8 200.4 ~ 119.1  181.4  139,0
acetone +67,2 *67.7 +73.4 £52.7 £41,5
Cotton cloth treated with 187.9 199.3 115,.9 149.4 214.,8
acetone over 1 milliliter 164.4 63,2 +37.5 +103,0 57,5
of sweat
Untreated cotton cloth over 155.6 205.9 148.8 160.0 173,7
1l gram per kilogram of body +43.8 +59,0 t68,1 16B.4 43,9

% weight of pyrax powder

- 7
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TABLE 4, 24=-DAY RABBIT WEAR TEST = SUMMARY OF ALKALINE PHOSPHATASE RESULTS
(INTERNATTONAL UNITS/LITER)

Pretest Period of Tesat - MaantSD

i (7 Weeks)
; Type Application Meantsp bay 8 Day 12 Day 19 Day 24 |
; |
‘ Exposed
Cotton cleth treated with 118.0 67.3% 67.,9% 66, 2% 66,8%
: resmethrin (0,247 mg/am2)  ° £39.4 $45,1 34,3 40,7  #41,6
: | . cotten cloth treated with 145.1 70.2%  65.2¢  76,7%  68,3%
: : resmethrin (0.247 mg/cm?) £53.8 ‘$21,0  %25,4  £28,7  £20,9
3 over .1 milliliter of asweat : "
: (ref Appendix D)
‘ ? Cotton cloth treated with 159,3 ' 62.6% 57.9* 64,3 62,8%
; : acetone ¢ver 10 grams of 57,5 tl18.8 +16.4 15,9 19,3
A-i { teachnical grade resmethrin
' } " . Untreated cotton cloth ovar 145.3 68,0% 69,7* T2,4% 63,1*
; ‘ 1 gram per kilogram of body  t44.3 $30,6  128.3  $29,6 £25,1
' ! waight of 1 percent
i | resmethrin in pyrax powder
Controls
.Catton cloth treated with 133.2 66,4% 61,3 65,3* 50,8*
acetone $39.2 t27.4 +25,.6 +25.4 £11.8
Cotton cloth treated with 138.9 71.4% 71.1* 67,8* 61,7*
acetona over 1 milliliter T 126.7 +30,6 124,3 £26,0 t25,9
of sweat
Untreated cotton c¢loth over 130.1 58,7% 57.3% 55,.4* 54,4%
1 gram per kilogram of body £21.6 t12.6 *17.9 $17.% +15.9

weight of pyrax powder

* gignificantly different from pretest mean at 0,01 level of probability,
Pathological review uf liver failed to uncover developing abnormalities.

Change was nout attributed to test compound effect.
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TABLE 5. 24~DAY RABBIT WEAR TEST - SUMMARY OF BUN RESULTS (mg/dl)

. Pretest Period of Test = MeantSD
; bl (7 Weeks)
: e, Type Application MeantSD Day 5 Day 12 Day 19 Day 24
i :EL ' Expoied
‘ B .
B Cotton cloth treated with 16.8 19,8% 15.4 15.3 22,8%
oo resmethrin (0,247 mg/cm?) £1,7 +4,0 3,4 +2,6 £2,7
Cotton cloth treated with 18.3 © 1845 19,5 13,5% 22,6
_ 3 resmathrin (0,247 mg/om?) £2,3 td, 4 $10,2 £2,.8 3.4
i i over 1 milliliter of aweat
| 8 : (ref Appendix D)
" ~ Cotton cloth treated with 17.5 C 14,2 11,7 17,4 22,5
i " ‘ acetone ovar 10 grams of $3.3 £3.2 4,7 3,7 t6,5
; y technical grade resmethrin '
] )
' L Untreated cotton oloth over 17.3 14,5 15.4 18.4 21.4
b 1 gram per kilogram of body 2,9 #2,1 +3,3 1.8 £5,2
i weight of 1 percent :
’ resmothrin in pyrax powder
l ‘
i | Controls
' 0
; : Cotton cloth treated with 19,7 15,8% 15,4 16.4 14 .4#
! ; acetone 2.7 tl.3 t1.3 2.9 3.6
. ;
; v Cotton cloth treated with 17.9 14.4 15,0 16,4 17,1
i ! acetone over 1 milliliter $2.3 t3,6 +2.5 2.4 £2,5
; g of sweat
i
’ Untreated cotton cloth over 16.5 13,4 16.0 17.0 22,8

1l gram per kilogram of body 2.1 22.4 12,5 13,1 5.4
welight of pyrax powder .

e I T TR

* Significantly different from pretest mean at 0,01 level of probability.
Pathological review of kidney failed to uncover developing abnormalities.
Change was not attributed to test compound effent.
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APPENDIX T

TABLE 1, 14-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
= FEMALE RATS (SPRAGUE-DAWLEY)

Projected Doaage Resmethrin Levels (mg/kg/day)
Solvent

Grams diat consumed/rat/day

Gramg diet consumed/kg/day

Mean weight gain of rata
during study (grams)

Feed utilization (total
body weight gain/total
food consumed)

Grams water intake/rat/day
Grams water intake/kg/day

Mean terminal body
weight (grams)

Actual mearn dosage
reamathrin (mg/kg/day)

Control .375 750 1500 3000 6000
13.5 13.9  12.9 12,5 12,5 3.2
90 86 84 82 89 28
34 30 21 9 4 -3g*

0.17 0.14 0,11 0.05 0,02 =2.41
27.6 1.5 24,8 31,1 26,4 19.0

184 195 162 205 189 166

167 - 177 163 155 142 96

-—— 323 630 1230 2670 1680

¥ Represente body weight decrease,
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TABLE 2, 14-DAY FEEDING STUDY ~ SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA

= MALE RATS (SPRAGUE-DAWLEY)

Proiected Dosage Res {m
Solvent - . ... .. . .
- Contrel ' 378 - 750

mlﬁhrin Lavels

1500 3000 ° 6000

Grams diet consumed/rat/day 19,5 18.6 18,4 16,8 11.0 14,2

Grams diet consumed/kg/day 8% a3 88 83 64 85

Mean weight gain of rats 84 ] 61 31 -20%  ~E1l®
during study (grama)

Feed utilization (total 0.29 0.28 0,22 , 0.12 ~0.18 =~D.65
body weight gain/tstal

tood consumed)

Grams water intake/rat/day 31.5 35,2 33,7 36,2 28,1 24.8
Grams water intake/kg/day 128 158 162 la0 164 ° 149
Mean terminal body , 270 261

229 216 161 135
weight (grams) :

Actual mean dosage - 310 660 1250 1923 5100
resmethrin (mg/kg/day)

* Represents body weight decrease,

J=2
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APPENDIX K

TABLE 1, 14-DAY FEEDING STUDY ~ SUMMARY OF ORGAN-TO~BODY WEIGHT RATIOS =
PEMALE RATS (SPRAGUE~DAWLEY)

Terminal Mean Organ-to-Body Weight Ratios

Body Welght - {lgms/100 gms body weight):SD
Dosage , . lgm) - Tung " Liver Kidney Spleen
Solvent Control - 167 0.70 4.07 0.82 0.31
375.0 myg/kg/day 177 . 0,71 4,65% 0.81 0.28
+7 +0,04 0,02 +0,06 +0,03
750.0 mg/kg/day 163 | 0,69 5,37+ 0,90 0.28
+8 . 40,08 0,22 +0,05 +0,04
1500,0 mg/kg/day 155 0,77 6,25% 0.90 0,30
t15 £0,16 +0,35 +0.08 +0.04
3000,0 mg/kg/day C 142w 0.74 7.22¢% 0.94 0,29
tl2 £0,07 20,39 0,10 +0,08
6000,0 mg/kg/day o6+ - —— —— -——
+8 _ |

* significantly different from solvent control at .0l level of probability,

K=1
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TABLE 2, 14<DAY FE#EDING STUDY = SUMMARY OF ORGAN=-TO=BODY WEIGHT LALIOS =
MALE RATS (SPRAGUE-DAWLEY)

e A 5 T TR

i Tarminal Mean Organ-to~Body Weight Ratios
; Body Weight lgms /100 gms body weight)+SD
o Dosage: {qm) _Lung Liver Xidney Spleen Testes
’ Solvent Control 270 0,54 4.79 0.82  0.25 1,06
17 0,05 $0,33 £0,08 0,02 0,06
’ 375,0 mg/kg/day 261 0.58 5,30 0,85  0.25 1,00
£17 ‘%0,06 ~ £0,29 +0,11 $0.03 10,08
; 750,0 mg/kg/day 239 0,62 5.,58* 0,34 0.27 1.17
! £18 +0,16 $0.27 $0,08 +0.04 20,14
: 1500.0 mg/kg/day 216w 0.56 6.24% 0,96 0.29 1,35%
‘ ‘
i ' 3000,0 mg/kg/day , 161 0.70% 7.77* 1,04 0,26 1,.40w
,? : : ' 8 £0.02 = $0.63 $0.05 $0.03 $0.15
i i
| 6000,0 mg/kg/day "135%  1,26% 6.80%  1,36% === 1.26
i : +£20 ——— ——— — ——— -
! £ * Significantly different from solvent control at 0,01 level of probability.
| i
. ;
| |
i
i
i
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Study No. 51-0830-77, Oct 75 = Jan 77

APPENDIX L

TABLE 1, 14-DAY FEEDING STUDY ~ SUMMARY OPF DIET CONSUMPTION AND DOSAGE DATA

- FEMALE RATS (LONG=EVANS)

Project Dosage Resmethrin Levels kq/da

Solvent

Contyol 94 188 375 750 1500 3000
Grams diet congumed/rat/day 15.6 18,9 15,5 16.5 13.5 9,8 l¢.5
Grams diet consumed/kg/day 93,6 7,4 95,8 103,00 89.0 72.5 84.4
Mean weight gain of rats 50,2 45,6 44,0 4dl.s 32.8 -4,8% =19,3%

during study (grams)

Feed utilization (total 0,21 0,19  0.19 0,17 0,le
body weight gain/total
food consumed)

Grams water intake/rat/day 32.9 26,8 26.4 25,4  23.Y
Grams water intake/kg/day 197.6 164,0 1l63,7 159,0 156,0

Mean terminal body weight  192.1  186,5 184,5 181,3 168.3
(grama)

actual mean dosage - 90 180 386 668
resmethrin (mg/kg/day)

=-0,03 =0,87

19.8 39,7
147.0 318,0

137,3 1l6.1

1080 2532

* Represeents body weight loss.

L-1
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TABLE 2. 14-DAY FEEDING STUDY ~ SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
= MALE RATS (LONG=-EVANS)

Projected Dosage Resuuthiln Levels (mg/kg/day)

Solvent :
Control 94 lgﬂ 375 750 1300 3000
Grams dist consumed/rat/day 16,3 12.4 18.2 15.4 14.6 14.6 6.3

Gramg diet consumed/kg/day 83,8 64,8 78,7 79.3 77.9 91,7 42,2

Mean waight gain of rats 48.1 42,8 35,6 39,6 26,1 w25,7% ol5, 2%
during study (gramu)

Fead utilization (total 0.18 0.20 0.18 0.16 0.11 -0,15 «0,68
body weight gain/total '

food consumed)

Grams water intake/rat/day 33,7 18.6 23,8 26,0 29,5 32,1  20.3
Grams water intake/kg/day 172.8 102,3 123,4 133,7 156,9 200,7 13%.8

Mean terminal body welght a19.3 218 211.,5 215,1 203,0 155,0 144.,0
(grams) '

Actual mean dosage ——— 60,9 147.9 297,3 584,00 1375.0 1266,0
resmethrin (mg/kg/day)

* Represents body weight loss,

L=-2
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APPENDIX M

= TABLE 1, 14«DAY FEEDING STUDY - SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS =
i FEMALE RATS (LONG-EVANS)

: b ' - Terminal Mean Organ-to-Body Welght Ratics
: . Body Weight {gma/100 gms body welght)+SD
v Dosage {qn) Lung Liver __ Kidney _ _Spleen
i W
j A Solvent Control 192.0 0.62 5.53 0.91 0,28
. o £18,2 +0,08 +0.58 £0,15 +0,04
’ ; 94 mg/kg/duy 166.5 0.71 4.87 0.84 0.28
: tla.d £0,07 +0.62 0,15 +0,03
N 188 mg/kg/day 184.5 0.84 5,02 0,87 0,27
w $11.0 +0.17 $0,88 £0.14 +0,04
375 mg/kg/day 181,.3 0,91 6,60 u.87 0,27
1 : ‘ #8,3 +0,28 +0,44 +0,06 +0,04
o f 750 mg/kg/day 168,3 0.98 6,95 0,92 0.27
' +13.,9 £0,43 +0,68 0,05 +0,03
| 1500 mg/kg/day 137,3% 1,10 9,94% 0.98 0.25
! ; 115.6 +0,36 +1,38 $0,17 +0,03
i‘ 3000 mg/kg/day - —~— - - ——

“

‘ * significantly different from sclvent contrul at 0,01 level of probability

. st et = ¢ T AR
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.L:'a_’;a;__:.t.ui:'i —

MALE RATS (LONG-EVANS)

TABLE 2, 14-DAY FEEDING STUDY = SUMMARY OF ORGAN-TO=-BODY WEIGHT RATIOS -

Maan Organ-to-Body Weight Ratios
(gms/100 gms body welght)+sD

Lung Liver Kidney Spleeh Testes

: : Terminal
| - Body Welght
: ; Dosage (gm)
. ; Solvent Control 219.3
' i $33.7
N 94 mg/kg/day 218.0
z £34.1
!A 188 mg/kg/day 211.,5
: - 31,8
375 mg/kg/day 215,2
_ £22.8
750 mg/kg/day ' 203.0
I £17.8
1500 mg/kqg/day 155,0%
t25,2
3000 mg/kg/day ———

1.18 4.78 0.88 0.24 l.22°
£0.50 #0,20 0,12 $0,03 0,21

0.69 4,68 0.90 0.24 1.15
£0,27 %0,.45 +0,12 £0,05 £0,20

0,70 4,99 0.91 0,24 1,24
0,15 +0,.62 £0,06 0,03 0,18

0.87 6,10% 0.97 0,21 1.17
£0.40 0,32 0.08 0.04 0.07

0,81 6.91v 0.93 0.20 1,25
0,22 1,06 +0,11 £0,02 20,15

0,91 B8,29% 0,99 0.22 1.45
+0.46 +£0,.86 £0,08 +0,03 £0,26

M2

P

* Significantly different from solvent control at 0.0l level of probability,

Pathological review of liver falled to uncover developing abnormalities.
Change was not attributed to test compound effect.
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APPENDIX N

90-DAY FEEDING STUDY
GENERAL DESCRIPTION OF TEST PLAN

A 90=day feeding study was conducted with Long-Hvans rats. The males weighed
o 220-270 grams and the females weighed 160~190 grams when submitted to test
i and had been preconditioned to the special feeding study cages and ground
! i . feed for 2 waeks prior to tha start of the study. The level of resmethrin in
! .o the feed was established in accordance with the data obtained in a li-day
' ' feeding study on Sprague-Dawley Wintar—darived rats. Doeages calculated at
0.5 logyo intervals were as followsi

Actunl Dusages

Projected Dosages mg/ky/day

mg/kg/day Male Female

¢ . Acetone Solvent Control 0.0 0,0

‘ 1 ‘, 3 - 2,7
} | ; 8 - 7.0
¢ ; 28 21,7 , 22,2
’ Y 75 66,3 66,5

i i 240 210.8 219,2

} ! 750 678.,5 723.8

‘ ;’ 2400 —— ——

* Rats died before accurate fuod consumption could be measured,

Concentratione of resmethrin in the feed were adjusted every 2 wesks in order
to maintain a constunt dosage level. All rats remaining at the end of the 13
waek test pariod were macrificed at which time blond samplas were taken via
cardiac puncture for alinical chamistry tests. Organ-hody weight ratios were
determined and selected tissue sections ware saved for pathclogical
examination,

i e
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APPENDIX O

TABLE 1, 90-DAY FEEDING STUDY = SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA

=~ FZMALE RATS

Projected Dosage Resmethrin Levels gmggkgédaxz

3 8 25 75 240 750

2400

Grams diet consumed/
rat/day

Grams dlet consumed/
kg/day -

Mean welght gain
of rats during
study (grams)

Feed utilization
{total body weight
gain/total food
consumed)

Gramg water .ntake/
rat/day

Grame water intake/
kg/day

Mean terminal body
weight (grams)

Actual mean dosage
resmethrin (mg/kg/day)

18,5 16,0 1%,7 15.5 14,7 13.5
6l,l 62,4 65,0 60,5 61,7 66,6

112.6 liB.2 96,7 103.9 79.6 60.4

0l6 ,0l6 ,0L3 015 2012 .010

38,5 38.3 36,3 33,8 33,2 33,5

150,1 146.8 147,9 131.6 138,1 1€8,9

<52.2 292.9 266,4 293,2 247.6 221,0

2.7 7.0 22,2 66.5 219,2 723,8

—

* Rats died before accurate food consumption could be measured.

o=l
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TABLE 2, 90-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA

~ MALE RATS
Projected Dosage Resmethrin Levels (mg/kg/day)
Solvent
Control 25 78 240 750
Grams diet consumed/rat/day 20.1 21,1 20,9 21,1 19,2
; Grams diet consumed/kg/day 54.2 56.9 57.9 58.4 64,0
. Mean weight gain of ratsa 190,3 194.2 200.8 192.4 114.9
: duwring study (grams)
’ Feed utilization (total .020 .020 021 .020 .013
body weight gain/total
food consumed)
% ' Grams water intake/rat/day 44,1 43,8 44,3 43.3 44,9
’ : : Grams water intake/kg/day 114.3  117.4 122.3 119.4 149.9
I Mean terminal body weight 448.3  440.8 432.7 433.2 359.3
(yzams)
Actual mean dosage _— 21,7 66,3 210,.8 678,5
resmethrin (mg/kg/day)

Q=2
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‘ KPPENDIX P
| : TABLE 1, 90-DAY FEEDING STUDY = SUMMARY OF ORGAN=TO-BOLY WEIGHT RATIOS -
i FEMALE RATS
o Terminal Maoanh Organ-to=-Body Weight Ratios
N Body Weight (gme /100 gme body welght)sD
Dosagae term) Lung Liver Heart Kidney Splaen
! L Solvent Control 278 0.55 2,96 0.31 0.62 0.2l
- +36 0,12 $0,27 $0,05 £0,08 £0.04
3 mg/kg/day 252 0.54 2.53% 0.32 0.64 0,17
+25 +0,06 0,33 £0.02 10,07 $0,04
8 mg/kg/day 293 0.49 3,10 0.34 0.58 0.19
’ : £20 0,05 40,20 0,12 $0,06 £0.02
. 25 mg/kg/day 266 0.48 2,95 0.27  0.59 0,18
( L t18 0,05 10,18 $0,02 0.05 +0,06
* , 75 mg/kg/day 293 0,50 3,17 0.29 0.64 0.21
j * +38 : 0,07 $0,.43 $0.04 £0.10 $0.04
| . 240 mg/kg/day 248 0.52 3.84* 0,32 0,67  0.19
; £19 +0.04 0,24 0,03 $0,08 10,04
: 750 mg/kg/day 221+ 0.57 5.14* 0,34 0,70  0.24
¢ 119 0,09 £0.36 $+0.02 £0.09 10,03
]
. 2400 mg/kg/day - - -t - - - -y - T
g * Significantly different from solvent control at 0,0l level of probability,

s, e e N e IR T
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TABLE 2, 90«DAY FEEDING STUDY = SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS -

: MALE RATS
: i Terminal Mean Organ-to=-Body Weicht Ratios
i ‘ Body Weight (gms/100 gme boedy weight)8D
| v Dosage {gm) Lung Liver Heart Ridney Splsen Testes
! 1. . ,
' Solvent Control 448 0,39 3,16 0,27 0,58 0.16 0,72
? P £23 $0,06 $0,26 0,02 £0,06 +0,02 $0,09
; | 25 mg/kg/day 441 0.41 3.13 0.30 0.60 0,16 0,77
‘ ; 51 £0,03 $0,17 #0,03 0,07 %0,02 0,06
| 75 mg/kg/day 433 0.42 3,24 0.29 0,62 0,15 0,77
A : +24 +0,04 20,24 $0,02 £0.06 40,02 0,09
240 mg/kg/day 433 0.44 3.78% 0,30 0.68% 0,16 0,77
! +47 $0,05 £0,18 $0,03 #£0,07 %0,02 £0,09
1 j 750 mg/kg/day 359w 0.46 4.83% 0.31% 0.81% 0,16 0,90%
| ' 37 £0,07 40,32 £0,03 £0.09 $0,03 +0,09

* Significantly different from solvent control at 0,01 level cf probability,
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APPENDIX Q
TABLE 1, 90-DAY FEEDING STUDY - SUMMARY OF CLINICAL CHEMISTRY RESULTS =
PEMALE RATS '
Ciinioal ~Bovage Group Im da
Chemistry Solvent 3 8 25 75 240 750
Tent n(20 n(9 n(l0 n(l0) n(lo) n{l0) n{lo)
Meanz &b
SGOT 286,.8 303.1 246,0 183.4 227.5 235,6 216,0
(International +141.6 =127,1 £73.0 £55.1 +£143,1 $136,0 +53,6
Units/Liter)
B8GPT 76,3 68,7 69.4 73.6 97 .9 102.1 95,5
(International t36.6 £32.5 +l2.,4 %l17.,5 76,5 t82,9 $28,2
Units/Liter) '
Total LDH 1569.2 '1755.6 1446,1 1143.7 1197,7 1042.1 1088,1
(International +394.7 £292,2 $426,5 +322,6 $497.1 $355,2 +276,6
Units/Liter)
Alkaline . 214.6 95,6 187.8% 225.6 245.6 241,9 388,3"
Fhosphatase £78.3 +37.1 +37.5 +84,.5 +45,7 86,2 +85,9
(International
tUnita/Liter)
GGTP 0.80 0.33 0,58 1,30  3.108 0,30 3.60°
(International +1,00 +0,71 £0,97 +0.82 t1,90 +0,48 $3,70
Units/Liter)
Total Bilirubin 0.52 0.53 0.42 0.34 0.41 0.40 0,44
(mg/dl) 20,42 0,13 $0.08 +0,05 +0.09 +0,06 10,13
Total Protein 8.4 8.6 7.9 B.8 8.2 7.7 8,0
(mg/4al) £0,9 £0.4 £0.7 +0,7 $0,.9 t0.§ 0.5
4.5 2.3 1,58 13, 4.9 15,2 5.1

n number of rats per group.

i significantly different from solvent control at <0,001 level of

grobability.

- pignificantly different from solvent control at <0.005 level of

probability.
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i
F! ! TABLE 2, 90=DAY FEEDING STUDY = SUMMARY OF CLINICAL CHEMISTRY RESULTS ~ MALE
‘ g RATE
: Bosage Group [ng/kg/dav]
! Clinical Solvent
. . Chamistry Control 25 75 240 750
! j Tent n(10) n{10) n(10) n(10) nig)
i Y Meantsp
i,! ! SGOT 296,1  218,5  278.4  328,2 . 287,2
5 i (International +168.4 $114.0 £79.7 +l44.,6 £146.9
Units/Liter) ‘
: SGPT 84.3 68.1  111.5 144.5  189.8
; (Intarnntiongl +44.6 10,1 158,0 +80,5 $155.1
i Units/Liter)
Total LDH 1719,0 1251,9 1248,7 1582,3 1442,3
\ : (International £497.5 £375,2 $301,8 £320,1 $475.1
,i \ Units/Liter)
P l f Alkaline 279,8 247,7 385,5 279,0 399,8%
| : Phosphatase £20,9  £58,9  #85,2 79,3  £88,7
| ; (International
{ ' Unite/Liter)
L GGTP 1.9 1.3 1.6 0.3 2.0
: (Intexrnational 4.1 *1,2 £2.0 0,9 12,3
i Units/Liter)
! Total Bilirubin 0.49 0.42 0.46 0.40 0.29*
! (mg/d1) $0.11 10,08  #0,11  $0.16 10,08
i Total Protein 8.5 7,7° 8,0 7.6 8.0
i (mg/d1) £0.6 0.4 0,5 £0.5 0,8
. BUN (mg/d41) 19.5 22,4 21.6 20.9 24,1°
+2,1 4.2 12,9 +3,9

o
[ S
~

: = number of rats per group.

=~ pignificantly different from solvent control at <,002 level of
grobnbility.

~ significantly different from solvent control at <,005 level of probability.
€ . significantly different from solvent control at <,0l level of
probablility,

Q-2
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APPENDIX R

21~DAY INTRAVENOUS STUDY
SUMMARY OF ORGAN-TO=BODY WEIGHT PATIOS

MALE DOGS
Terminal Mean Organ-To-Body Welght Ratios
Body Waight (gum /100 gms body weight):s8D
Dosage (kg) Lung Liver Xidney Splaen Testes
Solvent Control 11,96 1,22 3,70 0.67 0,96 0.7
tl,44 $0,24 20,25 $£0,05 £0,17 £0,04
10 mg/kg 12,03 1.31 3.98 0,77 0.79 0,19
o £l.64 £0.04 %0,37 10,09 20.16 0,01
25 mg/kq 12.80 1.52 3,82 0,76 0,83 0,16
‘43,35 0,29 £0.79 10,09 0,19 40,01
R-l
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APPENDIX 8

TABLE 1. 21-DA¥ INTRAVENOUS STUDY =~ SUMMARY OF CLINICAL CHEMISTRY RESULTS -

a:u‘.m"b"oas
: Clinical Pretest Perlod of Test A
'; Chanistry Dosage  6=Weak (MeantsD)
; Tost Group MeantsD Day 1 Day 3 Day 7 Day 10 Day 14 Day 17 Day 31
f SGOT Solvant 32 30 23 26 22 26 23 22
| . (Intornational Control 7 &9 2 4 3 £ 1] 4 34
; L Units/Liter)
: W 10 mg/kg . 32 20 22 26 19 26 27 26
R %10 £12 +5 6 £3 £10 16 £11
b 25 mg/kg 33 26 17 22 20 25 21 a1
P : 6 1 $1 4 £2 3l $3 6
[
) SGPT solvent 41 86 72 4 52 36 35
{ (International Control 19 £60 £33 £11 18 £13 6 +4
i Units/Liter) ‘
f, o 10 mg/kg 41 299%  164¥ 60 46 38 56 63
% i $12 $33%  $193 +45 £36 t21 £29 £45
) } 25 mg/kg 43 95 90 34 29 45 34 24
| 9 £29 £47 £l 5 t24 t14 £3
j LDH Solvent 44 43 55 39 46 64 66 64
: (International Control $17 £6 +30 5 +18 t21 £37 t21
! Uni ta/Liter)
‘ 0
10 mg/ky 43 k1 56 53 96+ 184 118 €9
119 426 +23 15 312 $92 +8 +14
3 25 mg/kg 43 42 47 53 93%  132¢  100% 68
: %14 $10 t8 £25 £40 +70 +21 $0
. * Signifioantly different from solvent control at the ,01 level of
; probability,
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" TABLE 2. 21-DAY INTBAVENOUS STUDY .~ BUMMARY OF CLINICAL CHEMISTRY RESULTS = MALE DOGS
Clinical Pretest Pariod of Test
Chemistry . Dosage 6-Weak (Meantsp)
Test Group MeantSD Day 1 Day 3 Day 7 Day 10 Day 14 Day 17 ‘bay 21
Alkaline Solvent 59 69 66 95 74 71 73 B4
Fhosphatase Control +19 28 £20 +69 £35 $£24 $20 120
{International ‘
Units/Liter)
10 mg/kg 39 60 59 52 57 68 59 49
8 +30 +2% 215 29 £22 ;1 7
25 mg/kg 52 67 97 78 B9 134 98 72
216 +19 _ +3 14 $29 tllS +59 18
Bilirubin Solvent 0,3 0.5 0.4 0.4 0,3 0.3 0.3 0.3
(mg/4l) Control 0,1 +0,3 +0.2. 10,2 £0.0 *0,1 0,1 30,1
10 mg/kg 0.3 0.4 0.3 0.3 0.4 0.2 0.2 0.4
0.1 +0.1 0,1 0.1 $0.1 20,1 0,0 0,1
25 mg/kg 0.3 0,3 0.3 0,3 0.4 0.3 0.3 0,5
30,1 *0,1 20,1 +0,1 20,2 0,2 10.1 0,1
GcTP Solvent 6 8 5 6 4 6 9 3
(International Control $3 t5 +3 £2 $2 £l +5 +1
Unita/Liter)
10 mg/kg 6 7 5 7 3 5 10 4
2 3 t2 +Q %3 +1l E:] t1
25 mg/kg 6 7 5 8 4 6 12 4
*3 2 *l 22 2 tl 16 +1
8~2

-




i Study No, 51-0830=77, Oct 75 - Jan 77

TABLE 3. 21-DAY INTRAVENOUS STUDY -SUMMARY OF CLINICAL CHEMISTRY RESULTS - MALE DOGS

L 4
" Clinical Pretest Pariod of Test
i Chemistry Dosage  6-Week (MeantsD) :
5 Test Group MeanSp Day 1 Day 3 Day 7 Day 10 Day 14 Day 17 Day 21
4 BUN (mg/dl) Solvent  21.0 21,0 14,9 18,4 19,7 18,4 16,0 18l
Urea Nitrogen) Control 16,5 6.1 46.8 9.3 +6.9 18,7 4.6 £8,2 ‘
| v . 20 mg/kg  19.4 15.1 12.3 15,7 13.3 11.4  13.2  16.2
| \ 5,6 t2,0 $2.3 11,7 t2.4 £2,8 3.5 5,4
1 . 25 mg/kg 17.6 13,0 7.7 131 13,6 13.3 13,0 14,5
: i £3.,0 $3.5 £2.5 t4.4 16,1 4,9 $2,9 t1.4
: | Sodium (mEQ/L) Solvent 146 — 147 148 150 151 147 148
Control  *2 2 x4 £l £l £l 0
: 10 my/kg 145 — 147 149 150 151 149 147
: 1 12 £2 £2 2 1 3
r
{ ] 25 mg/kg 147 ——— 147 148 151 152 148 150
) i +1 1 %2 t4 2 - £ £1
- i Potassium Solvent 4.2 - 4,0 4.1 4,3 4,3 4,2 4.3
l : (mEq/L) Control  £0,3 0.5 20,3 £0,3 20,5 $0,3 $0.4
i .
- 10 mg/kg 4.5 — 4.4 4.2 4,3 4.4 4.7 4,7
£0,2 0,2  $0,3 0,2 0,1  £0,3 £0,3
| 25 mg/kg 4.5 - 4.3 4.2 4,2 4.4 4.5 4.6
: £0,2 0,2 0,3 $0,2  20.4 30,1  $0.1
: f
| I
i .
v.{' !
¢! i
}ef{ |
-
{
|
‘ §=3
1
i
!
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| } TABLE 4. 21=DAY INTRAVENOUS STUDY- SUMMARY OF CLINICAL CHEMISTRY RESULTS =

MALE DOGS
Clinical _ Pretest Period of Test
Chamistry Dosage  6-Week (Meantsp)

;. Test Group  MeantSD Day 1 Day 3 Day 7 Day 10 Day 14 Day 17 Day 21
RBC Solvent 12.1 10.5 10,3 10.5 10,7 11.2 1l.4 8.2
Cholinesterase Control 4.8 $3,7 %4,5 14,7 24,7 5,5 5.1 14 .9

; (Garry and :

' Routh Units)

,\ 10 mg/kg 13,5 12,5 11,6 11,5 12,8 11,7 1l.4  10.7

' 3.2 4.1 23,5 £3.9 $4.4 3,9 ' £4,0 3.8

: 25 mg/kg  13.6 13,6 12,8 12,3 13,1 12,8 12,7 1l.9

‘ $2.4 1.6  £0,0 0,6 2,0 $0.8  %l1.7 3,2

"

" Plasma Solveut 15.3 15.4 14.6 16,6 17.1 17.2 17.4 17.7

,  Cholinesterase Control 12,5 2.4 $2.0 1,5 tl.8 2,2 £l,9 2.0

. (Garry and

» Routh Unitna)

10 mg/kg  16.3 16,1 16.1 16,3 17,0 15.6 16,4 17,0

ki $2.1 1,5 2.0 20,3 0.7 tl,6 $1.3 $1,5

5 25 mg/kg 15,0 15,6 15.1 13,5 14,1 14,2 14,2 14,6

i

]
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