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DEPARTMENT OF THE ARMY  Mr. Metker/pj/584-3980
U. 8. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010

HSE-LT/WP 23 APR 1980

SUBJECT: Subchronic Inhalation Toxticity of 3-(Phenoxyphenyl) Methyl (+)-Cis,
Trans-3-(2,2-Dichl aroethenyl)-2,2-Dimethylcyc)opropanecarboxylate
(Permethrin), Study No. 75-51-0026-80, May-December 1978

Executive Secretary

Armed Forces Pest Management Board
Forest Glen Section

Walter Reed Army Medical Center
Washington, DC 20012

A summary of the pertinent findings and recommendations of the inclosed
report follows:

a. The inhalation toxicity of 3-(phenoxyphenyl) methyl (+)-cis, trans-3-
(2,2-dichloroethenyl)-2,2-dimethyl cyclopropanecarboxylate {Permethrin)
Al3-29158 was determined in three species of laboratory animals. Rats,
beagle dogs, and guinea pigs were exposed to the aerosolized test material 6
hours per day for 13 weeks at concentrations of 500, 250 and 125 mg/m. The
aerosolized technical grade materia] produced tremors and convulsions in
Sprague Dawley rats at the 500 mg/m’ concentration. These toxic reactions
disappeared by the second week of the study and were not observed in the
other test animals. No gross or microscopic compound-related pathological
changes were nbserved in the three species. Pulmonary function, clinical
chemistries and blood counts were unchanged in the beagle dogs. Oxygen
consumption was monitored in the rats throughout the exposure series to
assess overall metabolic rate; no differences rom cage controls were found
in any test group; urine metabolite studies indicated that the material is
rapidly metabolized and excreted. Enzyme induction studies run in
postexposure male rats indicated that the group exposed to 500 mg/m3 had
induction of liver enzymes, though this effect was not statistically
significant at 30 days postexposure or at the lower concentrations tested.
No permanent changes were observed in dogs, rats or guinea pigs as a result
of repeated exposures to aerosols of Permethrin for 6 hours per day, 5 days
per week for 13 weeks ¢t concentrations of 500, 250, and 125 mg/m3.

b. Ninety-day subchronic inhalation studies in three species resulted in
a no effect concentration of 125 mg/m3. Based on the results of the
inhalation studies and the above considerations, it is recommended that
A13-29158 (Permethrin) be approved for further testing and evaluation as a
space repellent.

FOR THE COMMANDER:

1 Incl JOHN F. MAZUR s

as MAJ, MSC
Director, Laboratory Services

CF:

HQDA (DASG-PSP)

Cdr, HSC (HSPA-P)

Supt, AHS (HSA-IPM)

USDA, ARS, Southern Region
Dir, Advisory Ctir on Tox, NRC
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DEPARTMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010

HSE-LT/WP

SUBCHRONIC INHALATION TOXICITY
OF 3-(PHENOXYPHENYL) METHYL (+)-CIS,
TRANS-3-(2,2-DICHLOROE THERYL)
-2,2-0IMETHYLCYCLOPROPANECARBOXYLATE (PERMETHRIN)
STUDY NO. 75-51-0026-80
MAY-DECEMBER 1978

1. AUTHORITY.

a. Memorandwa of Understanding between the Department of the Army;
Office of The Surgeon General; the US Army Health Services Command; the US
Army Environmental Hygiene Agency; the Armed Forces Pest Contro? Board; and
the U3 Department of Agriculture, effective December 1970 with Amendment No.
1, effective August 1974.

b. Letter, AFPCB, Armed Forces Pest Control Board, 21 October 1975,
subject: Request for ToxicoIogicg] Evaluation.

c. Letter, AFPCB, Armed Forces Pest Contral Board, 5 April 1977,
subject: Request for Toxicological Evaluation.

2. REFERENCES.

a. Interim Report, HSE-LT, this Agency, 16 August 1976, Preliminary
Assessment of Relative Toxicity of Candidate Insect Repellent AI3-29158,
3-phenoxybenzyl cis, trans 2,2-dimethyl-3-(2,2-dichlorovinyl) cyclopro-
panecarktoxylate, Study No. 51-031 76, December 1975-April 1976,

b. Report, HSE-LT/WP, this Agency, 2 December 1977, Toxicological
Evaluation of 3- (phenoxyphenyl) methyl (+)-cis, trans-~3-(2,2-dichloro-
ethenyl)-2,2-dimethylcyclopropane carboxylate (Penmethrin) Study No.
51-0831-78, December 1975-April 1977 (ADA 047284).

c. Report, HSE-LR-B, this Agency, 24 January 1979, Determination of
Urine Metabolite Levels Following Inhalation of the Insecticide Permethrin in
Rats, Study No. 75-53-0053-79, May-August 1978.

d. Toxicology Division Procedural Guide, USAEHA, 1979,

company names mply
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Study No. 75-51-0026-80, May-Dec 78

3. PURPOSE. The purpose of this study was to determine the irhalation
toxicity of Permethrin in rats, dogs, and guinea pigs exposed to the
aerosolized test compound for a 13-week period. The information from these
studies provides a basis for advising the AFPMB on the potential hazards
associated with the use of this compound, in accordance with the provisions
of the Memorandum of Understanding (reference paragraph la).

4. BACKGROUND. Permethrin, (C31HpgCl1503, SBP-1513, NRDC 143, FMC 33297,
A13-29158) a synthetic pyrethroid, is an amber liquid with a specific gravity 4
of 1.20, melting point 35°C, boiling-point 220°C and is soluble in, or ]
miscible with, most organic solvents. The test material used in this study v o
was provided by S. B, Penick & Co., Orange, NJ, as SBP-1513*, Lot No. RAX-6.

The material was identified as Permethrin by the Envirommental Chemistry

Division using gas chromatography (flame ionization detector). Infrared

spectra were also obtained for the compound (Appendix A). The material used

had a stated purity of 92.66 percent and a cis/trans ratio of 60/40, The

structural formula of this material is shown below. j

o

PERMETHRIN
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i

*SBP-1513 is a product designation of CPC International Inc., S. B. Penick v !
Co., 100 Church St., New York, NY 10007. ,
i
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5. PROCEDURES.

a. Materials and Methods. Evaluation of the subchronic inhalation
toxicity of Permethrin was conducted by USAEMA using male Hartley guinea
pigs, male and female Sprague Dawley rats and male and female beagle dogs.
The beagle dogs were purchased fram Laboratory Research Enterprises,
¥alamazoo, MI; the guinea pigs from Marland Breeding Farms Inc., Hewitt, NJ;
and the rats were selected from our own breeding colonies. All animals were
maintained on commercially prepared feeds for the duration of the study.
Food and water were givern ad 1ibitum and the caging facilities were
maintained in a 12-hour light-dark sequence. Exposed and control animals
were deprived of food and water during the ex?osure periods. Arbient
conditions were 24°C +2° and 45-55 percent relative humidity. The 13-week
inhalation exposures were conducted using 1000 and 2000 1iter dynamic flow
chambers. The campound was held in glass reservoirs heated to 50°C and
aerosolized using Collison nebulizers with dried compressed air at 40 psi.
A11 chambers were sampled at 1-, 3- and 5-hour intervals daily to determine
compound concentirations. The three species of laboratory animals were
exposed 5 days per week, 6 hours per day for 13 weeks. Male and female rats
and dogs and male guinea pigs were observed for development of abnormal signs
both during and after exposure. Male guinea pigs were challenged intrader-
mally at the conclusion of the exposure series to determine whether a
sensitization reaction cculd be elicited. Male and female beagle dogs were
tested for pulmonary function before the 13-week exposure and blood was drawn
weekly for determination of blood chemistries and hematology. At the
conclusion of the 13-week exposure, half of the exposed rats were euthanized
and submitted for histopathological examination; the remaining rats were held
for an additional 90 days prior to submission for histopathologic examina-
tion. The beagle dogs were again tested for pulmonary function at the
conclusion of the exposure series, euthanized and submitted for histopathol-
ogy. The male guinea pigs were rested for 14 days at the conclusion of the
test, retested for sensitization, and then submitted for necropsy. Selected
male rats were tested for oxygen consumption before, during and after the
13-week exposure series.

b. Analytical Procedures.

(1) Biochemical Parameters. Serum clinical chemistries were
determined in dogs using the Abbott Bichromatic Analyzer 100 (ABA-100),
Abbott Diagnostics, South Pasadena, CA. Red blood cell and plasma
cholinesterase activities were determined using the Technicon Autoanalyzer I
System, Technicon Corporation, Tarrytown, NY. The Instrumentation Laboratory
Flame Photometer Model 143, Instrumentation Laboratory, Inc., Lexington, MA,
was used in analyzing for sodium and potassium.
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(2) Urine Metabclite Determination.

(a) During the 13th and final week of testing, urine samples were
collected daily from four male rats at each exposure concentration. Samples
were collected overnight from the end of the exposure period until the animal
returned to the exposure chamber the following day (approximately 16 hours)
and for 2 days postexposure. Urine volumes were determined and then analyzed
for the presence of 3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropanecarboxylic .
acid (CIVA). Excreted almost exclusively as the glucuronide and sulfate
esters, this metabolite is k?own to appear rapidly in the urine of animals
receiving Permethrin orally.

(b) Analysis of th; sampies for C1VA was by the unpublished method
of Cridland and Weatherley.Z The method involves enzymatic hydrolysis of the
Permethrin metabolite, followed by esterification with methanolic boron
trifluoride and subsequent analysis of the final product by gas chromatog-
raphy. Standardization was accomplished using a sample of CIVA generously
provided by Dr. James Hubbell of Burroughs-Wellcame Co.

(3) Chamber Concentrations. Ten liter air samples were collected
with glass fiber filters followed in series by two midget im?ingers
containing nanograde toluene. A known amount of the internal standard
(dioctyl phthalate in hexane) was added to all samples and mixed thoroughly.
An aliquot of each of the sample solutions was injected into a Perkin Elmer
3920 gas chromatograph equipped with a flame ionization detector. The
instrument was fitted with a 6-ft x 1/8-in stainless steel column packed with
Chromosorb® W AW DMCS 80/100 mesh coated with 10 percent UCW 98, The
operating parameters were: oven temperature 280°C; inlet temperature 300°C,
attenuation 8x10, carrier gas Ny; column flow rate 40 cc/min; Hp flow 50 cc/min;
air flow 550 cc/min., The reten%ion time for dioctyl phthalate was 3.57 min
while the retention time of Permethrin was 4.97 min. Peak integrations were
calculated using a Hewlett Packard 3352A Laboratory Data System.

c. Physiological Measurements.

(1) Oxygen consumption was monitored in selected groups of male rats
using a Collins small animal envirommental chamber Model P-2500K and a
1-1liter spirometer Model P-2402, Warren E. Collins, Inc., Braintree, MA,

N

~

aw

1 Gaughan, L. C., T. Unai, and J. E. Casida, "Permethrin Metabolism in Rats"’

J Agri Food Chem, 25:9 (1977). v
2 Cridland, J+ S., and B. C. Weatherley, Wellcome Internal Report 77-2, )
Wellcome Research laboratories, Beckenham, Ergland (1977).

® Chromasorb is o registered tradename of Johns Manville, Inc., Denver, CO.
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(2) Pulmonary function testing was performed on the beagle dogs
before and after the exposure series and was accomplished in the following
manner: dogs were anesthetized with Bio-Tal® (Thiamylal sodium), 4.0
percent, by intravenous injection to effect through a pediatric catheter
secured in the cephalic vein. A cuffed endotracheal tube was inserted in the
trachea and the distal end connected to a Fleisch pneumotachometer for the
measurement of airflow. Intrapleural pressure was measured by means of an
esophageal balloon. Transpulmonary pressure (the difference between
esophageal pressure, and airway pressure derived from a lateral tap at the
distal end of the endotracheal tube) was used for all calculations. Both
flow and pressure signals were processed in a Buxco Electronics, Inc.,
Pulmonary Function Computer and the following parameters were recorded on a
Honeywell Mcdel 1858 Fiber Optic Recorder: flow, tidal volume, transpulmo-
nary pressure, compliance and resistanca. These parameters were measured
dynamically on a breath-to-breath basis and averaged every fifth breath.

d. Histopathology. A complete necropsy was perfnried on all animals
that died or became moribund during the test and on all euthanized animals.
The following tissues were taken from each animal and fixed in 10-percent
neutral buffered formalin: brain, lungs, heart, liver, kidneys, spleen,
eyes, bone marrow, trachea, nasal turbinates, thymus, stomach, small
intestine, large intestine, pancreas, adrenal glands, urinary bladder,
*estes, skin, skeletal muscle, and bone. The lungs were infused with
formalin and then submerged in the solution for completion of fixation.
Sections were prepared from the organs and tissues taken at necropsy, stained
with hematoxylin and eosin and examined by 1ight i:icroscopy. Sciatic nerves
from s2lected animals were stained with Luxol Fast Blue myelin stain to
assess myelin sheath integrity.

e. Rangefinding Studies. Detemination of LCgg (4 hours):

(1) Initial rangefirding studies were run using Sprague Dawley rats.
The rats (10 male and 10 female, 175-225 g) were exposed in a 200-liter
dynamic flow chamber for 4 hours. The compound was held at 50°C and
aerosolized with a Collison nebulizer at 40 psi air. A total of 100 rats (20
per concentration level) were exposed at five different concentrations.
Results of a Bliss analysis of_the data yielded a combined LCgg for bhoth
Ta!g; aygsfemales of 1.672 g/m3 95 percent CL ranging from 1.223 g/m’ to

.938 g/mJ.

—

® Bio-Tal is a product of Bio-Ceutic Laboratories, Inc., St Joseph, MO
64502.
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(2) Concentrations used in the 13-week study were based on the LCgg
data and selected at 500, 250 and 125 mg/m3.

6. RESULTS.

a. Ninety Day Subchronic Study. No compound-related deaths were seen in
any of the three species tes over the 13-week test serfes. Severe ;rcmors
and convulsions were noted in the male and female rats at the 500 mg/m+
concentration level but these signs disappeared by the second week of
exposure. The heagle dogs and guinea pigs did not show any toxic signs
during the 13-week exposure.

b. Body Weight and Organ-to-Body Weight Ratios.

(1) Heeklﬁobody weights of the beagle dogs showed a progressive
weight gain throughout the exposure period; grouped data indicated no
significant difference: between control and exposed groups at the p=>0.05
level of significance. Organ-to-body weight ratios at the time of necropsy
indicated no significant differences in any test group. These data are shown
in Table 1. Similarly, guinea pig growth rates showed no exposure-related
effects as shown in Table 2.

(2) The rats were divided into two groups, the first necropsied
iimediately after the exposure series and the second group held for an
additional 90-day period before necropsy. The body weights and organ-to-body
weight ratios of the rats are shown in Tables 3 and 4. There were no
consistent compound-related effects on body or organ weight parameters in any
animals tested.

Cc. Sensitization Reactions. The guinea pigs used in the study were held
for 14 days after the last exposure day and thea challenged with Permethrin,
3.0 percent in propylene glycol. Intradermal injections of 0.05 ml! were
administered to see whether a sensitization reaction could be elicited.
Readings were taken at 24 and 48 hours and no sensitization reaction was seen
in any test animal at any of the exposure concentrations tested.

d. Clinical Chemistries and Hematology. Blood samples were drawn from
the beagle dogs weekly and the following c‘inical chemistry parameters were
run: calcium, sodium, potassium, SGOT, SGPT, GGTP, alkaline phosphatase, BUN
cholesterol, triglycerides, LDH, glucose, totai protein and bilirubin. No
compound-related, statistically significant changes were noted in any of the
above parameters as a result of the 13-week inhalation exposure; the results
are presented in Tables 5§ through 11. Hematological values were also within
the normal range during the entire study and are shown in Tables 12, 13 and

14.
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Week

SUMMARY OF TRIGLYCERIDE VALUES

1

Pretest

Average
(8 weeks)
Mean + SD

¥
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Conﬁsntration

TABLE 9.
Exposure
mg/

o

+1

72.0
422.0

112.8
+39.2

59.5
+5.

85.5
+33.2

Control

63.
111,

135.5
+224.9
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67.5
+27.6

™M~
©

p {

99.0
+55.4

124.3
+37.9

<0
- O
2N

[
un
N

15

85.0
+32.0

112.8
+46.1

(1u/)

111.0
+29.3

130.8
+51.8
SUMMARY OF LDH VALUES

101.5
+36.1

75.0
+15.0

78.3
+28.3

125

52.
49.0

57.3
+15.0

[Y=N))

19.

+|

Control

48.3
+9.7

39.3
+9.5

39.3
49.4

500

250
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e. 231@*955*_53955125ﬁ13311. Pulmonary function data consisted of five
parameters: al Volume, Minute Volume, Transpulmonary Pressure, Compliance
and Resistance. The bssgle Jogs showed great varfability in their individual
measured values but all fell within reported limits.3 Post exposure measurements
were not statistically different from preexposure values and are shown in
Table 15. There is, however, a definite trend toward lower compliance and
higher resistance in the exposed groups. The sigrnificance of this finding is
complicated by the incidence and severity of pneumonia in these animels as
shown in Appendices E-3 and E-4,

f. Oxygen Consumption Studies. A sclected group of five male rats from
each exposure group were monilured for oxygen consumption as a means of
determining their overall metabolic state during exposure to Permethrin.
tach group of five rats was tested for a 15-minute period prior to exposure
and immediately post exposure on the Monday and Friday of each week during
the 13-week exposure. Oxygen consumption was consistent for the four groups
tested and no significant differences were detected between control and test
groups. Results of the study as presented in Figure 1 indicate a gradual
decrease in oxyaen consumption as the animals aged but thigs is similar for
211 four groups. Each data point plotted represents the weekly mean value of
the group and is expressed in milliliters of oxygen per kilogram per day.
Results of this study indicate that \he rats' metabolism as judged by oxygen
consumption was normal throughout the study and was unaffected by the
inhalation of the Permethrin aerosol.

9 Urine Metatolite Studies. The pattern of metabolite excretion
indicates that the rat has an extremely efficient mechanism for metabolizing
this compound. Results cf the study are shown in Figure 2. It is apparent
from the plot that the levels of metabolite rise as the weekly exposure
continues and tail off very rapidly wh;g exposure is terminated. It is
obvious from the plot that the 500 mg/m*> concentration produced urine
metabolite levels three to four times as great as the lower concentrations.
A surprising observation was th;g the animals receiving the lower exposure
concentrations (250 and 125 mg/m3) produced metabolite levels that were
nearly identical. The dramatic decrease in metabolites during the first 48
hours post exposure and the similarity of the plots for all three
concentrations demonstrate that a very efficient mechanism exists for the
metabolism of this material. This conclusion is further supported by the
recent isolation purification and characterization of the enzyme pyrethroid
carboxyesterase from rat liver microsomes.? This enzyme is responsible for
in vivo metabolism of esters of chrysanthemic acid such as Permethrin.

3Altman. P. L. and Dittmer, D. S., "Handbook of Respiration and Circulation,"
. 95, 1970, FASEB, Bethesda, MD.
Suzuki, T., and J, Miyamcto, “"Purification and properties of pyrethroid
carboxyesterase in rat liver microsomes," Pesticide Biochemistey, and
Physiology, 8:186 (197%).
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h. Enzyme Induction Studies. At the conclusion of the 13-week exposure,
10 male rats from each exposure level were tested for enzyme induction. The
method employed was a measure of hexobarbital induced sleeping times. All
animals were injected intraperitoneally with hexobarbital 220 mg/kg.
Sleeping times of the rats were recorded and each exposure group compared to
the 10 controls. This study was rerun using the same animals 30 days post
exposure. The results are shown in Table 16 and indicate that the group
exposed to 500 mg/m3 of Permethrin had shortened sleeping times, indicating
induction of nonspecific liver enzymes, though the effect is not
statistically significant at 30 days post exposure oi at the 1ower
concentrations.

i. Particle Characterization. A total particle size count was made of
the aerosols generated using Teflon® coated slides and a light micrescope
fitted with a Porton graticule. The slides were affixed to an 18-inch rod
and inserted to the center of the exposure chamber for 30 seconds. Slides
were withdrawn and particles counted and sized from random sample areas at 2
magnification of 430 power. A minimum of 200 particles were examined from
each slide. Results of these counts indicated that for all three
concentrations, 85 percent of the total number of particles had a diameter of
1.0 micron or less. The mass median diameter of the aerosol as determined by
a Unico cascade impactor was 5.1 microns. Six-liter air samples were drawn
through the five stages of the impactor at a flow rate of 12.0 liters/min.
The glass slides from each stage were then analyzed for Permethrin by gas

chromatography.

j. Histopathology.

(1) Rats. At the conclusion of the 90-day exposures, half of the
rats were submitted for necropsy. Examination of the tissues by 1ight
microscopy indicated that no compound related lesions were observed. These
data are found in Appendix B. The remaining rats were held for an additional
90 days and then submitted for necropsy. No compound related lesions were
observed in this group and these data are found in Appendix C.

(2) Guinea Pigs. All guinea pigs were submitted for necropsy at the
conclusion of the 90-day exposure. No exposure related lesions were
observed. Results are shown in Appendix D.

(3) Dogs. Exposure related lesions were not observed in male or
female beagle dogs necropsied immediately after exposure. Results are shown
in Appendix E.

7. DISCUSSION.

a. This 13-week inhalation exposure to Permethrin resulted in only
slight toxicity at tha highest concentration tested and essentially no toxic

Teflon® is a registered trademark of E. I. du Pont De Nemours & Co., Inc.,
Wilmington, DE.
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reactions were seen at the two lower concentration levels.
to be the mostniuscepttble species as they exhibited tremors and convulsions
concentration whereas the dogs and guinea pigs showed no

at the 500 mg/y

toxic signs at any of the concentration levels tested.
to the compound appears to be possible in rats as seen in the rapid ;
disappearance of toxic signs and with no signs being detected after the E
Both: prior work and this study have shown that this p
compound is an {nducer of hepatic enzymes and as such can probab:y be handled
by the liver with greater efficienty after an initial induction period.
functional and histological data showed no direct effect on the pulmonary
Irritation of the eyés and
mucous membraties was not seen in this study and the prolonged exposure to
this material did not produce ~ sensitization reaction.

second weck of -exposure.

system and oxygen consumption was unaltered.

organ-to-body weight ratios were unaffected. Clinical chemis* as and
henatology were all within normal limits.

b. The studies done in this lahoratory showed that large doses of the ! i
test compound are required to csuse toxic responsas in animels. Biochemical b
studies done by this laboratnry and othurs irdicated that the material is ! i

rapidly metabolized and excreted.
3. CONCLUSION.

ingestion.
to man under normal use conditions.

9. RECOMMENDATIONS.

as a clothing impregnant or space repellent.

P Y etk
LEROY W& METKER

Pharmacologist
Toxicclogy Division

4

K. CLARK SWENTZEL

Biologist

Toxicology Division
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Chemical Lab Specialist
Environmental Chemistry Division

APPROVED:

ARTHUR H. McCREESH, Pgb.:')/(
Chief, Toxicology Division
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A_ THEODORE W. DOLZINE

CPT, MSC
Chief, Environmental Chemistry
Division
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It is concluded that technical grade SBP 1513 (Permethrin)
does nct present an acute toxic hazard to man from accidental inhalation or i'
its use as 2 clothing impregnant should present no toxic hazard |

1t is recommended that approval be giver to the use cf
the synthetic pyrethroid 3-(Phenoxyphenyl) methyl (+)-cis, trans-3-(2,2-
Dichloroethenyl )-2,2-dimethy?cyclopropanecarboxylate {SBP 1513, Permethrin)
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APPENDIX B
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SUMMARY INCIDENCE TABLES
RATS
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Necropsy Date: 31 Jul 78 to 1 Aug 78

: Compound related lesions were not observed. The lymphoid
i ’ proliferation and pneumonitis observed in controls and all exposure
¢ 1 groups was considered an exprassion of Chronic Murine Pneumonia N

o that is endemic in most rat colonies. This degree of mycoplasmosis
' did not compromise the evaluation by light-microscopy of possible ‘

/( .

CONRAD R. POPE,

LTC, VC
Chief, Pathology and Animal Care Branch

Toxicology Division
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SUMMARY INCIDENCE TABLE

FEMALES and MALES COMBINED

USAEHA
STUDY NO. 75-51-0026-80
Pormethrin
SUBCHRONIC INHALATION
Permethrin CONTROLS HIGH MEDIUM Low
Rats Omg/m3 500m3/m3] 250mg/m3 | 125mg/m3
§ecrops date - 31 July 1978 to
August (1978
No, of Animals {20) {20) (18) (20)
BRAIN (No. Examined) (18, {19) (16) (19)
BRAIN STEM (No. Examined) (19) (20) (16) {(19)
NASAL TURBINATES (No. Examined) (20) (19) (16) (18)
TRACHEA (No. Examined) (9) (15) (10) (10)
Lymphoid proliferation 8 13 . 9 7
LUNG (No. Examined) (19) (20) an {20)
Lymphoid proliferation 19 20 17 20
Pneumonitis, diffuse 3 4 -2
Pneumonitis, focal 2 1 1
Chronic Murine Pneumonia 1 1 1
Macrophages, focal
Macrophages, multi-focal 1 1
EYES (No. Examined) {20) (20) (17) (20)
<1 LIVER (No, Examined) (20 (20) (17) (20)
KIDNEY (No. Examined) (20) (20) an (19)
SCIATIC NERVE (No. Examined) (18) 17 17) (20)
B-3
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SUMMARY INCIDENCE TABLE

MALES
USAEHA
STUDY No. 75-51-0026-80
Permethrin
F—S'UBCHK)NIC AEROSOL INHALATION
Permethrin CONTROL HIGH MEDIUM LOW
Rats 0 mg/m®  |500mg/m3|250mg/m3 |125mg/m3
Necropsy date - 1 Aug 78
No. of Animals (10) (10) (10) (10) g
]
BRAIN (No. Examined) { 8) { 9) ( 8) {10)
K
BRAIN STEM (No. Examined) (.9) (10) ( 8 (9 :
;
NASAL TURBINATES (No. Examined) (10) (10) (8) (9) ¥
i
¥
i
TRACHEA (No, Examined) (6) (7 (3) (5) h
Lymphoid proliferation 5 6 3 5
LUNG (No. Examined) (10) (10} { 9) (10) B
Iymphoid proliferation lo 10 9 10
Pneumonitis, diffuse 3 4 2
Pneumonitis, focal 1
Thronic Murine Pneumonia 1
Macrophages, focal
Macrophages, multi-focal 1
EYES (No. Examined) (10) (10) (9) (10)
| o :
LIVER (No. Examined) (10) (10) (9 (10)
KIDNEY (No. Examined) (10) (10) (9 (9
SCIATIC NERVE (No, Examined) ()] ( 8) (9) (10)
R-4
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SUMMARY INCIDENCE TABLE

§ FEMALES
;
)
USAEHA
: STUDY NO, 75-51-0026-80 .
1 Poermethrin X *
7
3 SUBCHRONIC AEROSOL INHALATION ;
Permethrin coNTrOLS | HigH DIUN LOW i
. Rats . omg/m3 500mg/m¥ 250mg/m3} 125mg/m3 :
Necropsy date - 31 July 1978 !
; No. of Animals {10) (10) ( 8) (10)
E ]
SR BRAIN (No. Examined) (10) (10) ( 8) € 9) ' !
BRAIN STEM (No. Examined) (10) (10) ( 8) (10) 1
E
; :
¥
NASAL TURBINATES (No. Examined) | (10) (9) ( 8) (9) i
4
: TRACHEA (No. Examined) (3 ( 8) (7 (5
; i
b - i
i Lymphoid proliferation 3 7 6 2 !
- 1
* 3
f= LUNG (No. Examined) (9) (10) ( 8) (10)
: Lymphoid proliferation 9 10 8 10
Pneumonitis, diffuse
' Pneumonitis, focal 2 1 i
' =
£ t
Chronic Murine Pneumonia 1 1 1 ;
: .
t Macrophages, focal i
)
g Macrophages, multi-focal 1
3
, :
: EYES (No. Examined) (10) (10) (8) (10)
!: -
E - —_— e
LIVER (No. Examined) (10) (10) ( 8) (10)
;
4 KIDNEY (No. Examined) (10) (10) ( 8) (10)
: .
X
i SCIATIC NERVE (No. Examined) (10) ( 9) { 8) (10)
3
3 B-5 !
f N . o — — ]
v !
3




o

2IAIS
03 JWIWPOB =

1 e S o AL ok T b S

L

4 uot3oes ou = N
a ugﬁxuiuvglx

»

XTX X[ xJx[x{xi{x| X] X

AAMAN JTIVIOS

B —— ot '

x| x| xxf{x}x{xjx]x]|x x 1 Ix [x [x jx | x] x| x| x XINATIN ¢
:

ol x] x) x}xixix{x]|x|x x Ix Ix |x [x [x | x| x| x| x WAAIT -
x bx Ix jx jx |x | x} xj X} x saxd

1eo03~TaTrM *526eydOIITH _

Teoo3 *s3LeydoISwH '

PTUOINAUG JUTILH DTUOIYD

|3 i
z z feco3 ‘st3yucunaud
[4 [4 [4 asn3y3Ip ‘ST3iTUCENIUG .
z -t celejefv [Pl zlzlelzle el e uorsezeyrroxd proydwi M
L w1 |
__
£ 3 gl z] ¢ £ £ z uotaeaaz1Toad pyoudmiT L_
X LB LS NN NIN[N|N]N N |N VEHOW L
x{xfxjx|x{x|[X x| x] X xlxlx|x|x|x{x|x X X SALVNIMNL TYSYN .

1

(g¢ By T @3ep Asdoidau) SITEN

(8L Tuc T 23ep Asdozoou) saTemaz

¢u/6u 0 ST0X3U00

FIAVL FONFAIONI AO0TOHIYIOLSIH

Hlx|xix|x XX X} X| ¥ NK*%K&%%% X Wals NIwWd
ulxlx]x]n]x|x X} x| X N%%NNKN%* X HINEE |
HHMEEHHEHBEE slalalajal2iglg| 2z i =
alw]lwirloljeje]u]lonln

'EZ.lOGaL9SANu utayjaurad

ZLIHIXOL NOIIVIVHNI OINOHHDEAS
08-9200-15-5, "ON Aanis
WHIAVSH

et a1l - ek kit .

L




R et T B REEe——

2IPAIE = § TeWIU = Z UOFII9S OU = i
Jpaspom = ¢ oI¥I = T STAUKIWMEI J0U = X
P31
xfufxix|ximjxx |X {x H]X XXX X IX 31X |X }X el JIIYIDE
x{ix)xIx|Xx{XIX|X|X}iX XIXIXIxXx|IX|X X X |x |X AFNATY
X XIx{x]x|xf{xixixx X|x]xjx|x|x |X |X |X §X Y3IAIT ! .
!
x | x| x| x{x[x|x{x[x{x X| X X{X[X|X[x|x|X |X sar3 |
z Tesoz-131nu ‘sabeydoidey w
PyUOUNAUg SUTINK DTUOIYD _
& Tes03 ’sT3TUOENBUY !
- Nl
¢ t Te ¢ ¢ osnzzTp ‘ST3TuOumeug
gl zl el elelecieizicie efefefr{r|ejz]z|t]e uoy3jexazyroxd proyduwig _M
oNnT |
zZl o |« Zjt}je zZle] 1 Zle}z 4 uotserazrtoad proyduwky
A | 3 ni x N N N YIHOINEL
f X x! x| x| x{ X| X| X1 x{X X| X} XPX}PXPXIN}X X )X SAIYNIDINL TYSYN
1
” ) 4 X x| X] Xjf X|] xjxjx}x X X] X§ x{ x1x}xX|xXxjixi|x K3IS NIWXE
4 x1 x| x! x| xX{ xX{ X{ N} X X| X} X! x] ¥} xpxX{xxXx}x nivue
ocolajoitatuiniriniuv wlwvlvolwmiolo iy o o o po s3eH
ol o] ojojoivwviviv % 4 ool in v v |0 {0
alo|wlr=]ojo]lo}v v slulsotrlole e g e o |, CTayjaused
- “ o ZLIDIAOL NOILVYIYHNI SINCIHOENS
1 - . 08~9200"16-SL -CK xaiLs
(8, by T ajep Asdoidau) ssTen (8L TnL T 23ep »8dOoIdaU) saTewsal YHIYSA
FI1g¥lL FONAQIONI ADOITOHIVAOLSIH
|
~ Y o o . "
D ks ~ Al | i Ltk e s kit el di L 20 el — BV TRPYT TP, o TR DRI ‘.-' - -.-n- -——' _ ﬂ ——- -‘ —




. A

T e e v e v e+ i+« < o

Borarny 30 dina -l e

nus»o. -V Tewture = Z UOT3I098 OU = N {
nerpow = ¢ are2 = | J[qUNTPNRI J0U = X
p.30
b ¢ N XL XIXEIX[X[X{X({X XINIXINIXx XX |X JX |X Ansax DIIVIOS
x (u] x] x[x]x]xf{x]x)x x| ulxfu|x)xfx|x]x |x P
) § Ml X] X XPXiX XXX XINIX|IN|X{X|X|X |X X WAAIT
1 1
X B X X{X|{X{X1XK{X|X XN X|N}X]|X}X]X X ]X SZX3T w
|
z Te003-T3TNm ‘S3be|doIovK i
£t eTUCUMBU AUTINK 2 TUCIYD
Z Te003 ‘sT3ytuotmaugd )
2SNIITP ‘STITUOUTBUG MB
€ Zl el el el 2] e]z]z z v zlzlelz]elz woy3e193TT0:d prouduly I
n N 9NNT
111 4 z ) £ 1 Tjzit uoT3eIa31T02d ProYdmA]
u(m wf | uf & X [ n| x N VEHOWEL
|
. 1
ximf x] xf x| ®} x| XX} X X IN ] X] N} X]XIX|X)X]X SAIYNIQNYL TYSYH
xim| o x| x| uf xf x| x| x x[n ] xI ]l x)x}ix)xix|x XALS NIVES
x| NI X] X{ Xi X X Iy X} N X] XI X{X{X]|X NIVHE
A EREEEEEEE alalglalslsts [s]8 18 s
sl wiwvj~iolwlo]|v % (%] . slwlwlirriolw|o ~ [ uTIyjzduIad
{ ALIDIXOL NOTIVIVHNI DINCHHOHAS
|1 -1~/ *CK AAnis
(8L boy T @aep Asdoidau) saTed (8L inr 1t 3@[&&%? E) ¥ 08-9200-15-5L YHAYSO

cu/bm 0SZ

Z1aYL IONIGIONT ADCTOHIVAOLSIH

[ S TP P




——— - - - —— - MM '
b 1
813438 = P TewtuTw = 2 UOTIIVS OU = K f
fjexdpot = ¢ SII = T ITqEYIVWST JOU = X
I
3 XX X Ix X] X} X]x)x|x X Xt X X xX)xyxlx|x}ix AAEEN 2IIVIDS
XIX|N|¥ | x| %] X| X| X| X X| X X[ x| X| X[X|X(X|X P
i H
- [ : i
P XIX}IX|X] X} X|] X] x]x|Xx X X X xjxpx3xtx|x|x ¥3IAIl i
!
. x|x1x[x| x| x| %[ x[ x[x x| x| x| x] x| x[x]x[x]|x S3X3 m
: i
Te203-T3TNU ‘sabeydozseyy W
3 PTIUOUMAUJ SUTINYK OTUOCIY) i
‘£» | 1
] *.», T®o07 ‘sT3iTUORTIUg !
3 ; T osn3ITP ‘ST3ITUOUMSBUG ih
| creleie| €f v ef 2] 2l Tl e eclejvyrvielejely UuoT3ICIBITTOAE PTOYCUAT
; ; oNaT
T} €} €] €] ¢ 18 4 uoT3:323T701d pTOYdIAT
N{N[N|N|K x| % x N N[ N| 6] & VIHOWSL !
o |
X:N|X|X]|X Xt Xf X|] X| ¥ X X xg x| x| x|] X x] x{I N SIAINNITICT TYSUYN i
NI X{XIX[X X] Xt X} x| x X X X} Xt xX] X} X|] x| x| x w3IS NIYeE
|
xPxx{x|x| x| x| x| xJ x XV o xfx[ x| & x| x] x{ x| NIVER _
olojolo o o jo fo oo o ul vl nfuwlojlujfuiolo e SIE] ;
Ninloin o = (e = e |- of ol | ojo|vlalajuls e
aluintrlolo o v joo . sl wivfr{iololo]lad]loin Z uTIYISWISg w

! ALIDIXOWL NOILVIVHNI DJINCIHOaNS

08-5200~-15-G/ “ON Aanls
(8L Sny T aaep Lsdoadsu) satew (8L TnL TE 23ep Asdorosu) sayewsy YHIWSO

gu/bu gzt
TTEYL 3ONIAIONI XDOTOHIWAOLSIH




T wRm_—— Eerm e Ty e e e mmrme e oo o T Ry T T T R AT T e R T T TR IR T T AT TR AN TR AR T YRR T 7 YT RS A ARATRDSY R E R A e—
[ R R RIS N AR A A e e

: " .
DT . T

Study No. 75-51-0026-80, May-Dec 78

APPENDIX C -
SUMMARY INCIDENCE TABLES
‘ RATS
E 90 DAY POST EXPOSURE 1

e

1 c-1
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. Necropsy Date: 2 Nov 78 k
COMMENTS :
Exposure related lesions were not recognized.
The respiratory lesions were an expression of endemic respiratory ) .
tract mycoplasma infection. The lesions were not of sufficient severity :
. to compromise light-microscopic evaluation. a
' i
The kidney lesions were not considered compound related but an
expression of early spontaneous kidney disease common to the rat.
CONRAD R. POPE, DVM :
LTC, VC g
Chief, Pathology and Animal Care Branch :
Toxicology Division
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SUMMARY INCIDENCE TABLE

O LT s e bt

FEMALL
LARHA
srupy No, 75-51-0026-80
PFormethrin
SURCHRONTC INHALATION
Pormethrin CONTROLS HIGH MEDIUM LOW o
Rats owg/m*  |500mg/m3] 250mg/m3} 128ma/m?
Necropsy date - 2 Nov 78
No. of Animals (10) (9) (10) (10)
BRAIN (No. Examined) (8) (9) (10) (10)
BRAIN STEM (No. Examined) ( 8) (9 (10) (10)
NASAL TURBINATES (No. Examined) (10) (9 (10) (10)
TRACHEA (No, Examined) {10) {9) (10) (e
Lymphoid proliferation 10 8 8 10
Micro-abscess 1
LUNG (No. Examined) (10) (3) (10) {10)
Lymphoid proliferation 10 3 10 10
Pneumonitis, diffuse 2 2 2
Pneumonitis, focal 1 1
Chronic Murine Preumonia 1
Macrophages, focal
Macrophages, multi~focal
EYES (No. Examined® (10} ( 8) (10) (10)
LIVER (No. Examined) (10) (9 (10) (10)
KIDNEY (No. Examined) (10} (10) (10) (10)
Nephrocalcinosis 1
SCIATIC NERVE (No. Examired) (10) (9 ( 0) (0)
c-3} v 1
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SUMMARY INCUDENCE TABLE
1
d
: MALES
£ USAENA
STUDY NO. 75-51-0026-80
) Poxrmethrin
{ ‘SUBCHRONIC INHALATION
'\ Pormethrin CONTROLS HIGH - MEDIUM LOW .
: ! Ravs Nmg,/m3 5¢0mg/m -] 250mg/m3] 125mg /m*
: Mccropsy date - 1 Nov 78
-+
B 3
.lv‘ 3
% No. of Animals (9 (9 (10) (10; 1
AN ' BRAIN (No, Examined) (9) (& (7N ) ’
3 ;
E, BRATN STEM (No. Examined) (9 (s (5 o)) !
3
i .
E: , NASAL TURBINATES (No. Examined) { 8) { 6) { 8) ( 8)
;. 4
i
\ TRACHEA (No. Examined) (2) ( 4 (5 ( 5)
4
Lymphoid prcliferation 2 3 5 4 :
i !
v :
b LUNG (No, Examined) (9 ( 8) (10) (10 j
E Lymphoid proliferation 9 8 9 8
E Pneumonitis, diffuse 1 1 z
§
F' Pneumonitis, focal
N ;
E- Chronic Murine Pneumonia 5
’g’ \ Macrophages, focal 1 1 '
)
E Macrophages, multi-focal
l ;
] :
s
‘ YES (No. Examined) { 6) (8 (9 { 8) i
E
v o
4
i
LIVER (No. Examined) ( 8) (9 (10) (9 ‘j
.
3 i
: :
KIDNEY (No. Examined) (9) ( 8) (10) { 9) ]
i
Interstitial nephritis 2 1 1 }
i SCIATIC NERVE (No. Examined) (0 (0 (0) (0 !
; ]
3 ]
: c-4 :
3
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SUMMARY INCIDENCE TARLE

FEMALES and MALES COMBINED

e -

USALHA

sTUDY No. 75-51-0026-80

Pormethrin N

SUBCHRONIC INHALATION . i

Pormethrin CONTROLS HIGH IMEDIUM LOW

Rats 0mg/m3 boomg/m3 QSOmg/m3 n25mq/m3

Noecropsy date 1-2 Nov 78

No. of Animals (19) (17) (20) (20)

BRAIN (No. Examined) (17) (15) (17) (16)

BRAIN STEM (No. Examined) (17) (14) (15) (17)

NASAL TURBINATES (No. Examined) (18) (1b) (18) (18)

TRACHEA (No. Examined) (12) (13) (15) (15)
Lymphoid proliferation 12 11 13 14
Micro~abscess 1

LUNG (No. Examined) (19) (16) (20) (20)
Lymphoid proliferation 19 16 19 18
Pneumonitis, diffuse 3 2 3 2

. Pneumonitis, focal 1 1 )
Chronic Murine Pneumonia 1
Macrophages, focal 1 1
Macrophages, multi-focal
EYES (No. Examined) (16) (}6) (19) (18)
LIVER (No. Examined) (18) (18) (20) (19)
KIDNEY (No. Examined) (19) (18) (20) (19)
Nephrocalcinosis 1
Interstitial nephritis 2 1 1
SCIATIC NERVE (No. Examined) (10) (9) {0) ( 0)
c-5
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Study No. 75-51-0026-80, May-Dec 78

APPENDIX D

SUBCHRONIC INHALATION
GUINEA PIGS
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SUBCHRONIC INHALATION
GUINEA PIGS -~ Males

USAEHA
Study No. 75-51-0026-80

Permethrin

COMMENTS :

Exposure related lesions were not obhserved.

Low grade respiratory disease was present in both exposed and control
animals. The resultant lesions were not extensive or severe enough to
compromise light-microscopic evaluation of possible compound related
respiratory affects.

The interstitial nephritis was not considered to be compound related.
This lesion was not seen in control animals. The reasons that this
pathologist did not view this lesion as compound related were (l) there
was no dose response relationship among the three exposure groups (2)
there was no evidence of a toxic tubular nephrosis (3) interstitial
nephritis of this type and degree are not infrequently seen spontaneously

in gquinea pigs.
f%ﬁ/f/

CONRAD R. POPE, VM

LTC, VC

Chief, Pathology and Animal Care Branch
Toxicology Division
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SUMMARY INCIDENCE TABLE - Guinea Pig-Males

SUBCHRONIC INHALATION TOXICITY

. SR it ittt Tare

S

USAEHA
STUDY NO. 75-51-0026-80
Permethrin
CONTROL 500 250 125 !
. mq/m3 mq/m3 mg/m3 1
3
Brain (No. Examined) (8) (9) (10) (8) .
E
Eye (No. Examined) (7 (3 (10) (8)
Nasal Turbinates (No. Examined) (2) (9) (9) (8) ‘ ;
Purulent rhinitis 1 :
i
Trachea (8) (9) (10) (8) ;
‘Lymphoid proliferation 2
j
Lung (No, Examined) (8) (9) (10) (8)
Lymphoid proliferation 8 9 10 ]
Interstitial pneumonia 6 9 10 8 “
Mucopurulent bronchiolar 5
vlug 1
‘[Liver (No. Examined) (3) (9) (10) (8)
Kidney (No. Examined) (8) (9) ( 9) (8)
Nephrocalcinosis 2 6 2
Interstitial nephritis 2 4 6
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Study No. 75-51-0026-80, May~Dec 78

APPENDIX E
SUBCHRONIC INHALATION
DOGS

E-1
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SUBCHRONIC INHALATION

DOGS

USAEHA
Study No. 75-51-G026-80

Permethrin

COMMENTS :

Exposure related lesions were not observed in female or male Beagle
dogs.

The pneumonitis and pneumonia that were observed microscopically in 4
beth control and exposed animals was subclinical. The microscopic findings
gave eviderce that both male and female dogs had chronic subclinical
respiratory disease.

Sl e o

It is this pathogist's opinion that the respiratory disease that was
present did not prevent meaningful light.microscopic evaluation of possible

compound related respiratory affects.

CONRAD R. POPE, DVM

LTC, VvC

Chief, Pathology and Animal Care Branch
Toxicology Division
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SUMMARY INCIDENCE TABLE -

Dogs-Male

SUBCHRONIC INHALATION

ek il bk AN AT A A

TUTTTTY

USAEHA
STUDY No. 75-51-0026-80
Permethrin
CONTROL 500 25¢C 125
mg/m3 mg/m3 mg/m3
Brain (No. Examined) (2) (2) (2) (2)
Eye (No. Examined) (2) (2) (2) (2)
Nasal Turbinates (No. Examined) (2) (2) (2) (2)
Trachea (No. Examined) (2 (2) {2) (2)
Lung (No. Examined) (2) (2) (2) (2)
Pneumonitis 2 2 2 2
Pneumonitis with
epithelialization 1
Purogranulomatcus
pneumonia 1
Granulomatous pneumonia 1
Bronhopneumonia 1
Liver (No. Examined) {2) (2) (2) (2
Kidney (No. Examined) (2) (2) (2) (2)
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SUMMARY INCIDENCE TABLE ~ Dogs-Female

¢ SUBCHRONIC INHALATION

!
; USAEHA
: STUDY No. 75-51-0026-80
| Permethrin
- .
4 ;
- f CONTROL 500 250 125
: mg/m3 | mg/m3 mg/m3
3
3
1 5
1 Brain (No. Examined) (2) (2) (2) (2)
Eye (No. Examined) (2) (2) (2) (2)
Nasal Turbinates (No. Examined) (1) (2) (2) 1)
:
k Trachea (No. Examined) (2) (2) (2) (2)
e ]
Lung (No. Examined) (2) (2) {2) (2)
Pneumonitis 1 1 1 1
Pneumonitis with
3 epithelialization 1
] l Purogranulomatous pneumonia 1
3
3 Granulomatous pneumonia 1 2 1
r ) , LU
F Liver (No. Examined) {2) (2) (2) (2) |
E
i t
1
1 Kidney (No. Examined) (2) (2) (2) (2)
] Interstitial nephritis 1l 4
|, !
i
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