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PREFACE

This is one of a series of technical reports descrining results of experimental laboratory
programs conducted in the Toxic Hazards Research Unit, NSI Technology Services Corporation,
Environmental Sciences. This document serves as a final report on selected toxicity studies of
chloropentafluorobenzene (CPFB). The research described in this report began in February 1989 and
was completed in October 1990. It was performed under U.S. Air Force Contract No. F33615-85-C-
0532. Lt. Col. Michael B. Bailinger and Maj. James N. McDougal served as Contrat Technical Monitors
for the U.S. Air Force, Harry G. Armstrong Aerospace Medical Research Laboratory.

The animals used in this study were handled in accordance with the principles stated in the
Guide for the Care and Use of Laboratory Animals, prepared by the Committee on Care and Use of
Laboratory Animals of the Institute of Laboratory Animal Resources, National Research Council,
Department of Health and Human Services, National Institute of Health Publication #86-23, 1985,
and the Animal Welfare Act of 1966, as amended.
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SECTION 1

INTRODUCTION

Chloropentafluorobenzene (CPFB) is a candidate material for use as a chemical warfare
simulant by the military for training purposes. Troops wearing chemical defense gear will be exposed
to training environments containing realistic concentrations of simulant vapor and aerosol in order to
assess both the training proficiency of the personnel and mask efficacy. Preliminary screening has
indicated that CPFB provides good detectability for biological monitoring, desirable partitioning in
biological tissues, acceptable physical properties, and relative acute biological inertness (Jepson et al.,
198S). The primary irritation hazard, sensitization potential, and acute inhalation toxicity of CPFB’
have been evaluated in this laboratory (Kinkead et al., 1987). CPfFB demonstrated no potential for
skin sensitization in guinea pigs; however, it did prcduce mild skin and conjunctival irritation in
rabbits. Short-term exposure to CPFB vapor posed no serious hazard %y the inhalation route as all rats
survived a 4-h exposure of 4.84 mg/L. The results of a 21-day inhalation study at concentrations of
2.50, 0.80, and 0.25 mg CPFB/L (2500, 800, and 250 mg/m3) were reported by Kinkead et al. (1990).
Mean body weights of male and female rats exposed to 2.50 mg CPFB/L were depressed significantly
during the last two weeks of the three-week study. Clinical effects included significant increases in
liver/body weight ratios in both sexes of rats and mice. The greatest increase over control values
(71%) occurred in female mice. Histopathologic results of the 21-day inhalation study indicated
significant hepatocytomegaly in both male and female mice exposed at 2.5 mg CPFB/L.
Hepatocellular necrosis was seen in at |2ast 67% of the test mice, but also was noted in 50% of the
control mice. Hyaline droplets were noted in kidneys of all test male rats. it was anticipated that
under the conditions of intended use individuals would be exposed to this simulant on a short-term
repeated or, in the case of instructors, reoccun ng basis. Therefore, it was necessary tc determine the

effects of repeated inhalation exposures to this material.

This multiconcentration inhalation study was desigred to detect a no-observable-effect level
associated with repeated exposure to CPFB for 13 weeks. The study included mice that were

maintained for six-months postexposure to determine if treatment-related effects were reversible.

Both the rat and mouse were selected as test species for the 13-week repeated inhalation study
because of the effects seen following the 21-day inhalation study. The inhalation route was chosen
because it is the most likely route of potential human exposure in the manufacture and use of CPFB.
The species and numbers of animals per group were selected to conform with the Environmental

Protection Agency Health Effects Guidelines (1985) and to allow for significant statistical evaluation




of the results. Existing alternative methods to animal testing were inadequate for this study, which

was designed to investigate the effect of repeated treatment on intact mammalian systems.

A review of the acute toxicity data available on CPFB revealed that the acute oral toxicity of
this compound had never been established. To provide a complete hazard assessment it was
necessary to include this information. The Fischer 344 (F-344) rat was selected as the test species for

this evaluation.
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MATERIALS AND METHODS

TEST AGENT
The CPFB used in this study was purchased from Aldrich Chemical Co., Milwaukce, WI. A

Material Safety Data Sheet was not available from the manufacturer. The physical properties of CPF8
are showninTable 1.
TABLE 1. PHYSICAL PROPERTIES OF CPFB

Chemical Formula CeCIFs
Molecular Weight 202
Boiling Point {*C) 122
Density (g/mL) 1.568
Vapor Pressure (mmHg, 25°C) 14.1

CAS No. 344.07-0

Samples were taken for analysis from each of five supply containers. An infrared spectrum of
CPFB was generated using a Beckman Acculab 4 (Beckman Instruments, Inc., Fullerton, CA) infrared
spectiophotometer. Results of this analysis indicated no significant differences between the samples

of stock material.

ANIMALS
Upon receipt from Charles River Breeding Labs (Kingston, NY), male and female F-344 rats, six

weeks of age, and male and female B6C3F1 mice, six weeks of age, were quality control tested and
found to be in acceptable health. They were group-housed (two to three par cage) in clear plastic
cages with wood-chip bedding prior to the study. The rats and mice (nine weeks of age at initial
exposure) were individually housed and assigned to specific exposure cage locations during the study.
The exposure cages were rotated daily in a clockwise manner (moving one position) within the 650-L
inhalation chambers to compensate for any possible variation in chamber exposure conditions.
Water and feed (Purina Formulab #5008) were available ad libitum except during the inhalation
exposure period when food was removed and when the animals were fasted for 10 h prior to
sacrifice. Ambient temperatures were maintained at 21 to 25°C and the light/dark cycle was set as
12-h intervals (light cycle starting at 0700 h).

Fischer 344 rats for the acute oral toxicity study, also purchased frem Charles River /.reeding

Labs, were quality control tested and found to be in acceptable heaith. The animals were group



housed in clear plastic cages with wood-chip bedding throughout the study. Food, water, and

ambient conditions were similar to those of the inhalation study mentioned above.

ORAL TOXICITY
Sixteen hours prior to the administration of the oral dose, five male and five female F-344 rats,

nine weeks of age, were fasted. Each rat was weighed just prior to oral gavage dosing and a 5-g/kg
dose of neat CPFB was administered. Surviving rats were weighed at 1, 2, 3, 7, 10, and 14 days
posttreatment and signs of toxicity reccrded. On the 14th day posttreatment, the rats were sacrificed

and gross pathology pe-formed. Tissues were harvested for histopathologic examination.

INHALATION TOXIATY

Generation and Analysis of Exposure Atmospheres

CPFB vapor for the two highest exposure concentrations was generated by metering air
through a glass fritted dispersion tube immersed in a gas-w :shing bottle that contained liquid CPF8
(Figure 1). The test atmosphere in the low exposure concentration chamber was generated using a
midget impinger. The liquid levels in che reservoirs were maintained using a polystaltic pump. The
aporized CPFB was delivered into the chamber through a stainless steel tube where it was mixed
countercurrently with the chamber air supply. Toncentration was controlled by adjusting the volume
of air passing through the liquid reservoir. The chamber atospheres were monitored continuously
using a Miran 1A infrared analyzer (Foxboro, 5. Norwalk, L. Because water vapor interfered at the
wavelength scanned, the Mirz 7 was not used as a primary indicator of concentration, but as a means
to monitor fluctuations in chamber concentration. Gas chromatography (Varian 1200, Varian
Associates, Palo Alto, CA) was used as the primary method for measuring CPFB concentration in the
exposure chambers. Samplas were taken every 5 min, cycling from the control chamber through the

high concentration chambar, resuiting in an analysis of each chamber every 20 min.

Exposiire Regimen and Respaonse Assessment

Eight male and eight female F-344 rats and 12 male and 12 female B6C3F1 mice were placed in
four 690-L inhalation chambers and exposed for 6 h/day, 5 dayvweek, for 13 weekr (65 exposures
over 3 90-day test period) to either air only. 10, 53, or 250 mg CPFB/m3. Records were maintained for
body weights, signs of toxicity, and mortality. All rats and eight of the 12 mice per group were
sacrificed followiny the final exposure. Four mice per group were maintained for six months
postexposure. Euthanasia was accompiished via halothane inhalation overdose. At sacrifice, gross
pathology was performed on all animals, and tissues (Table 2) were harvested for histopathologic
examination. Wet tissue weights were determined on adrenals, braii,, heart, kidneys, liver, lungs,

ovaries, spleen, testes, and thymus. Tissues for histopathologic examination were fixed in 10%
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neutral-buffered formalin, trimmed, anu further processed via routine methods for hematoxylin-

eosin-stained, paraffin-embedded sections (Luna, 1968).

Additionally, blood was drawn for hematology (Table 3) and clinical chemistry (Table 4) assays.
Erythrocytes were enumerated on a Coulter counter (Coulter Electronics, Hialeah, FL), and sera for
clinical chemistry evaluation were assayed on an Ektachem 700XR (Eastman Kodak, Roctiester, NY),
Selected hematologica! parameters and absolute leukocyte differentials were determined according
to established procedures. Sera were processed according to the procedures in the Ektachem

operation manual.

STATISTICAL ANALYSIS

Comparisons of mean body weights were performed using the Multivariate Analysis of
Covariance for Repeated Measures Test (Barcikowski, 1983; Dixon, 1985). A two-factorial analysis of
variance with multivariate comparisons was used to analyze the hematology, clinical chemistry, and

organ weight data.

Filter

L
»~ ] S
Flow Control ‘
System ! ‘/;Way
Valve
Waste
Mg Fritted
Glass
Polystaltic Bubbler
Pump [ Exposure
Chamber

Gas Washing Bottle

Figure 1. Test Atmosphere Generation System,
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TABLE2. TISSUES HARVESTED FROM CONTROL AND CPFB-EXPOSED F-344 RATS AND B6C3F1 MICE
FCR HISTOPATHOLOGIC EXAMINATION

Gross lesions

Brain

Lungs

Trachea

Heart

Liver

Spleen

Duodenum

Jejunum

lleum

Urinary bladder
Mandibular lymph nodes
Maesenteric lymph nodes
Skeletal muscle

Tooth (incisor)

Thymus

Kidneys

Adrenals

Pancreas
Ovariestestes
Nasal turbinates
Uterus (females)
Esophagus
Stomach

Colon

Rectum

Sternum

Sciatic nerve
Gallbladder (mice)
Bore (stiflejoint toinclude femur and tibia)

TASLE3. ASSAYSPERFORMED ON WHOLE BLOOD FROM
CONTROL AND CPFB-EXPOSED RATS

Hematocrit
Hemoglobin

Red Blood Celt Count and Indices
Totai and Differential Leukocyte Count

Platelet Count

TABLE 4. SERUM CHEMISTRY ASSESSMENTS OF CONTROL AND CPFB-EXPOSED ANIMALS

Rats
Alanine Aminotransferase (ALT) 8ilirybin
Aspartate Aminotransferase (AST) Chloride
Alkaline Phosphatase (ALKP) Calcium
Blood Urea Nitrogen Sodium
Creatinine Glucose
Total Protein Cholesterol
Potassium Phosphorus
Albumin Serum Triglyceride

Mice

Alkaline Phosphatase (ALKP)
Alanine Aminotransferase (ALT)
Aspartate Aminotransferase (AST)

8lood Urea Nitrogen
Creatinine

12




SECTION3

RESULTS

ORAL TOXICQITY
Five male and five femaie F-344 rats were orally dosed with neat CPFB at the limit test-dose

level of Sg/kg. All rats lost consciousness following dosing, then revived bv 24 h but appeared
lethargic. One male rat died one day after dosing and two female rats died two days posttreatmert.
By the third day posttreatment all survivors appeared normal. Following an initial weight loss the
surviving animals had effectively returned to their initial body weight by seven days posttreatment
and then gained at a normal rate during the final week of posttreatment observations. No significant
lesions that abpeared to be treatment related were found in animals that died spontaneously or were

sacrificed 14 days posttreatment.

INHALATION TOXIQTY
The specified target concentrations of 250, 50, and 10 mg CPFB/m3 were maintained during the

13-week exposure period. Chamber daily mean concentrations of the two highest exposure groups
were maintained within £ 10% of the target concentrations. Chamber daily mean concentration of
the 10-mg CPFB/m3 chamber was maintained within £ 21% of the desired concentration. [Jdean
concentrations for each exposure chamber, along with the high and low daily mean concentrations,
are provided in Table 5.

TABLE 5. ANALYSIS OF CPFB CONCENTRATIONS INHALED BY RATS AND MICE FOR 13 WEEKS

Target Concentration 10 mg/m3 S0 mg/m3 250 mg/m3
Mcan Concentration, mg/m3 10.1 50.4 251.4
Standard Deviation 0.7 14 45
Highest Daily Average, mg/m3 125 s4.9 269.8
Lowes? Daily Average, mg/m1l 83 475 2406

A total of 64 F-344 rats and 96 B6C3F1 mice were inciuded in the 13-week inhalation study.
There were no rat deaths resulting from exposure. One fermale mouse, exposed at 10 mg CPFB/m3,
was found dead following the twenty-ninth exposure day. Examination of this animal determined

the cause of death to be leukemia.

No treatment-related effects on mean hody weight gains were noted in either male or female
rats or female mice during the 13-week study (Figures 2 and 3, and Appendice: \ through D). The
high-level male mouse group had a depression in mean body weights at the conclusior. -, ¥ the study;

however, the difference was not statistically significant.

13
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Figure 2, Effect of 13-Week CPFB Inhalation Exposure on Mean Body Weights of F-344 Male (above)

and Femnale Rats (N = 8). There were no statistical differences between treatment groups
and controls.
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Figure 3. Effect of 13-Week CPFB Inhalation Exposure on Mean Body Weights of B6C3F1 Male
{above) and Female Mice (N = 12). There were no statistical differences between
treatment groups and controls.
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Blood chemistry data from these animals are listed in Tables 6 through 9. Alkaline phosphatase

values were significantly (p<0.01) increased in both male and female mice exposed to 250 mg

CPFB/m3. Male mice exposed at 50 mg CPFB/m3 and female mice exposed at 10 mg CPFB/m3 also had
anincrease in this enzyme. All other parameters were within normal limits.

TABLE6. MEAN2 SERUM CHEMISTRY PARAMETERS FOR MALE F-344 RATS FOLLOWING 13-WEEK
REPEATED INHALATION EXPOSURE TO CPfB

Parameter Control 10 mg/m3 50 mg/m3 250 mg/m3
Glucose (mg/dl) 1286 * 6.2 1244 * 6.0 1244 + A8 1223 £ 6.6
Urea nitrogen (mg/dL) 120 2 05 122 ¢ 0.7 132 ¢ 0.2 127 ¢+ 05
Creatinine {mg/dl) 03 *<0.1 0.4 <01 03 <01 0.4 +<0.1
Sodium (mmol/L) 145.0 ¢ 03 1454 * 0.2 1458 * 04 1456 * 0.5
Potassium (mmol/L) 52 0.1 5.0 + 0.2 St £ 0.1 5.1 £ O
Chloride (mmol/L) 1011 * 0.7 101.0 * 0.7 102.5 + 0.6 101.2 = 09
Calcium (mg/dL) 10.7 £ 041 108 ¢+ 01 108 + 0.1 109 £ 041
Phosphorus (mg/dL) 83 + 0.2 78 £ 0.2 83 +<0.14 86 * 0.2
Cholesterol (mg/dL) 45.0 * <0.1 45.1 £ <01 450 +<0.1 463 * 13
Total protein (g/dL) 6.1 ¢ 0.1 62 * 01 62 ¢ 0.1 64 ¢+ 0.1
Albumin (g/dL) 33 2 041 34 + 01 34 £ 01 35 +<0.1
SGOT/AST (1U/L) 1270 £+ 89 1246 * 10.7 129.1 ¢ 73 1209 £ 6.0
SGPT/ALT (1U/L) 675 + 36 634 + 26 674 + 26 576 + 24
Alkaline phosphatase 108.0 + 3.1 1030 £ 43 1049 *13.7 1088 * 36
(1U/L)

4 Mean ¢ standard error of the mean (SEM), N = 8.

TABLE7. MEAN: SERUM CHEMISTRY PARAMETERS FOR FEMALE F-344 RATS FOLLOWING 13-WEEK
REPEATED INHALATION EXPOSURE TO CPFB

Parameter Control 10 mg/m3 50 mg/m3 250 mg/m3
Glucose (mg/dL) 1099 = 5.0 955 * 45 1054 + 27 105.0 £+ 64
Urea nitrogen (mg/dL) 154 ¢+ 038 146 * 05 139 ¢+ 07 16.1 2 09
Creatinine (mg/dL) 0.4 <0 0.4 £<0.1 0.3 +<01 04 + <01
Sodium (mmol/L) 1445 * 03 1434 * 05 1449 ¢ 03 1438 + 04
Potassium (mmol/t) 5.1 £ 0O S3 ¢ 02 50 * 0.1 50 £ 0.1
Chloride (mmol/L) 101.7 £ 01 100.2 ¢ 05 1006 ¢ 0.6 1003 ¢+ 05
Calcium (mg/dL) 109 * 0.1 110 £ 0.1 109 + 0.1 11.0 2 01
Phosphorus (ma/dL) 77 £ 04 82 ¢+ 03 79 ¢+ 03 72 + 03
Total protein (g/dL) 64 + 02 63 * 0.1 63 + 0.1 65 * 0.1
Albumin (g/dl) 35 + 01 35 £ 01 35 ¢ 01 36 + 01
SGOT/AST (1U/L) 1100 + 56 1036 * 6.6 99.4 = 39 1013 £ 39
SGPT/ALT (1U/L) 565 + 43 504 + 28 50.1 + 13 508 & 214
Alkaline phosphatase 898 + 68 856 £+ 41 894 *+ 30 80.0 £+ 43
(1U/L)

* Mean*SEM N=8,




TABLES. MEAN: SERUM CHEMISTRY PARAMETERS FOR MALE B6C3F1 MICE FCLLOWING 13-WEEK
REPEATED INHALATION EXPOSURE TO CPFB

Parameter Control (8)c 10 mg/m3 (6)o 50 mg/m3(8)> 250 mg/m3(6)>

Urea nitrogen (mg/dL) 280 £ 1441 163 £ 14 178 £+ 1.8 123 £+ 038
Creatinine (mg/dL) 0.1 £ <0.1 0.1 £ <01 0.1 ¢ <01 0.1 £+ <0.1
SGOT/AST (IU/L) 3379 ¢+ 96.2« 1959 *+ 842 2789 ¢+ 535 2603 * 668
SGPT/ALT (1U/L) 3420 * 886 1189 ¢+ 60.7 3786 £ 1111 3145 £ 975
Alkaline phosphatase 769 + 6.1 758 £+ 52 1095 * 43¢ 980 t 36
(tu/L)
* Mean £SEM,(N).
b Number of animals exposed.

w7,
; Significantly different from controls at p<0.01, as determined by a two-factorial analysis of variance with multivariate

comparisons.

TABLES. MEANs SERUM CHEMISTRY PARAMETERS FOR FEMALE B6C3F1 MICE FOLLOWING
13-WEEK REPEATED INHALATION EXPOSURE TO CPFB

Parameter Control (8)0 10 mg/m3 (6)> 50 mg/m3 (8 250 mg/m3(8)>
Urea nitrogen (mg/dL) 165 ¢+ 1.1 157 + 1.0 215 ¢ 49 16.1 + 1.8
Creatinine (mg/dL) 0.1 ¢ <01 0.1 ¢t <0.1 0.1 ¢ 01 01+ O
SGOT/AST (1U/L) 826 + 129 99.3 £ 175 850 £+ 93 848 + 174
SGPT/ALT (IU/L) 281 £ 35 333 ¢+ 36 306 + 38 228 t 6.4
Alkaline phosphatase 1186 * 78 1272 + 44 1213t S50 1478 + 8.2
(1U/L)

*  Mean £SEM, (N).
b Number of amimals exposed.
¢ Significantly different from controls at p<0.01, as determined by a two-factorial analysis of variance with mulitivariate

comparisons.

No concentration-related differences in relative organ weights occurred in either rats or mice
exposed to CPFB (Tables 10 through 13) sacrificed at the conclusion of the 13-week study. Anincrease
in relative liver weight of the 50-mg CPFB/m3 male mouse group was noted; however, no increase

occurred in the relative liver weights of male mice exposed at five times that concentration.
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T B R A AR pAnos v o e 3eamars
Parameter Control 10 mg/m3 50 mg/m3 250 mg/m3
Kidney 1.81% 0.05 1.87¢ 0.03 1.87+ 0.05 1.89+ 0.02
Ratio 0.64% 0.01 0.64% 0.01 0.71% 0.05 0.67 £ <0.01
Heart 091+ 0.01 092+ 0.02 0.88+ 0.03 0.89¢ 0.02
Ratio 0.32+ 0.01 0312 0.01 6.34% 0.03 0.32% 0.01
Brain 186+ 0.06 1.80% 0.02 1.78% 0.03 1.75% 0.02
Ratio 0.66+ 0.03 0.62* 0.02 0.68* 0.06 0.62+ 0.01
Liver 7.19% 0.23 7.56* 0.23 7.51% 0.25 769+ 0.14
Ratio 252+ 0.02 258+ 0.03 284% 0.19 2.74% 003
Spleen 0.58+ 0.02 0.60+ 0.01 058+ 0.01 0.56 £ <0.01
Ratio 0.20 + <0.01 021+ 0.01 0.22+ 0.02 0.20 * <0.01
Thymus 031+ 003 0.27+ 0.01 031+ 0.02 0.28+ 0.02
Ratio 011 0.01 0.09+ <0.01 0.12+ 0.01 0.10% 0.01
Lungs 1.62+ 0.05 1.77% 0.06 1.65¢ 0.06 1.61* 0.06
Ratio 057+ 0.02 0.612 0.02 0.63+ 0.04 0.57¢ 0.02
Adrenals 0.04 ¢ <0.01 0.05* <0.01 0.05 + <0.01 0.05 % <0.01
Ratio 0.02+ <0.01 0.02 <0.01 0.02 + <0.01 0.02 + <0.01
Testes 297+ 0.05 292¢ 004 292+ 0.04 291+ 004
Ratio 1.05% 0.02 1.00+ 0.01 .11+ 010 1.04+ 0.02
Whole Body® 285.1 £ 7.7 2927 + 71 2728 +18.1 281.2 + 30

3 MeantSEM N=8.
b Fasted weight.




TABLE 11. ORGAN WEIGHTS (
RATS FOLLOWING

?;0 AND ORGAN-TO-80DY WEIGHT RATIOS (%) OF FEMALE F-344
-WEEK INHALATION EXPOSURE TO CPFB

Parameter Control 10 mg/m3 50 mg/m3 250 mg/m3
Kidney 1.18+% 0.02 1.14% 0.01 117 0.02 1.17% 0.02
Ratio 068+ 0.01 0.69+ 0.01 0.70¢ 0.01 0.69+ 0.02
Heart 064t 0.01 0.59% 0.01 064+ 002 0.62+ 0.02
Ratio 0.37% 0.01 0.36¢ 0.01 0.38% 0.01 0.37: 0.01
Brain 1.74+ 0.02 1.75% 0.01 1.72¢ 0.02 172+ 0.03
Ratio 1.01+ 0.01 1.06% 0.02 1.03+ 0.02 1.01+ 0.01
Liver 461% 0.12 441+ 0.1 4.44+% (.12 469% 0.05
Ratio 267% 0.05 266+ 0.04 265+ 0.02 276+ 0.04
Spleen 0.43% 0.01 042+ 0.01 0.41 ¢ 0.02 0.40+ 0.01
Ratio 0.25% 0.01 0.25* 0.0 0.24+ 0.0t .24+ <0.01
Thymus 0.23* 0.01 0.21+ 0.01 0.22+ 0.25 023+ q.01
Ratio 0.13+ 0.01 0.12+ 0.01 0.13+ 0.01 0.14%+ 0.01
Lungs 1.20+ 0.04 130+ 0.03 1.27+ 0.02 130+ 0.04v
Ratio 0.69+ 0.02 0.79+ 0.02 0.76+ 0.02 0.76+ 0.02>
Adrenals 0.06 + <0.01 0.05 + <0.01 0.06 + <0.01 0.05 + <0.01
Ratio 0.03 + <0.01 0.03 + <0.01 0.03 + <0.01 0.03 + <0.01
Ovaries 0.11%+ 0.01 0.10 % <0.01 0.10¢ 0.0 0.10+ <0.01
Ratio 0.07+ 0.01 0.06 + <0.01 0.06 + <0.01 0.06 + <0.01
Whole Bady: 1729 £ 39 1659 * 2.7 167.7 + 43 1699 + 3.0
: xl:?zsw,w-a.
¢ Fasted weight.
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TABLE 12. ORGAN WEIGHTS (?)' AND ORGAN-TO-BODY WEIGHT RATIOS (%) OF MALE B6C3F1
MICE FOLLOWING T3-WEEK INHALATION EXPOSURE TO CPFB

Control 10 mg/m3 50 mg/m3 250 mg/m3v
Kidney 0.57+ 0.01 0.61+ 0.01 0.56+ 0.01 0.56+ 0.02
Ratio 191+ 0.06 192+ 0.04 188+ 0.04 1.86+ 0.04
Heart 0.16 + <0.01 0.18+ <0.01¢ 0.16 £ <0.01 0.17+ <0.01
Ratio 0.54+ 0.02 0.57+ 0.02 0.54* 0.01 0.56* 0.01
Brain 044+ 0.01 0.45+ 0.01 0.44+ 0.01 0.45+ 0.01
Ratio 1.48% 0.06 1.53+ 0.04 148+ 0.05 1.42+ 0.05
Liver 1.32+ 0.03 146+ 0.05 196+ 0.04 1.38% 0.03
Ratio 440* 0.07 457+ 0.19 6.57% 0.15¢ 467+ 0N
Spleen 0.07+ 0.01 0.08 + <0.01 0.07 + <0.01 0.07 £ <0.01
Ratio 0.23+ 0.02 0.24% 0.02 0.25+ 0.01 0.24+ 0.02
Thymus 0.04 £ <0.01 0.03 £ <0.01 0.03 + <0.01 0.04 + <0.01
Ratio 0.12+ 0.01 0.11¢ 0.01 0.11% 0.01 0.13+ 0.01
Lungs 0.28+ 0.01 030+ 0.01 0.28+ 0.01 0.28+ 0.01
Ratio 0.95% 0.05 094+ 0.04 0.94+ 0.05 096+ 0.03
Adrenals 0.01 + <0.01 0.01% <0.01 0.01 % <0.01 0.01 £ <0.01
Ratio 0.03 + <0.01 0.04+ <0.01 0.03 + <0.01 0.03+ 0.01
Testes 0.23+ 0.01 0.22+ 0.02 0.24 + <0.01 0.24* 0.01
Ratio 0.77+ 0.03 069+ 0.09 0.81+ 003 0.83+ 0.03
Whole Body¢ 300 + 08 318 £ 05 298 + 0.7 292 + 05

o o«

N6,

comparisons.
d  Fasted weight.

Mean £SEM, N =8,
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TABLE 13. ORGAN WEIGHTS (?3' AND ORGAN-TO-80DY WEIGHT RATIOS (%) OF FEMALE B6C3F1

MICE FOLLOWING 13-WEEK INHALATION EXPOSURE TO CPFB
Control 10 mg/m3e 50 mg/m3 250 mg/m3
Kidney 0.44% 0.02 042+ 0.00 041+ 001 041+ 0.02
Ratio 1.53% 0.05 1.53¢ 0.06 1.48% 0.05 1.51+ 0.07
Heart 0.15% <0.01 0.15% <0.01 0.15¢ <0.01 0.16%¢ 0.01¢
Ratio 0.54% 0.02 0.54% 0.02 054+ 0.02 059 0.02
Brain 0.50% 0.01 0.48+ 0.01 0.48+ 0.01 048+ 0.01
Ratio 1.76 £ 0.05 1.75+¢ 0.09 1.75¢ 0.08 176+ 0.08
Liver 1.28% 0.03 1.28% 0.06 1.32% 0.05 1.34% 0.05
Ratio 451¢ 0.10 461+ 0.12 479+ 0.15 491+ 0.16
Spleen 0.10% 0.01 0.10£ <0.01 0.09 * <0.01 0.10+ 0.01
Ratio 034+ 0.02 035+ 0.02 034+ 0.02 0.37+ 0.02
Thymus 0.05 % <0.01 0.05* <0.01 0.05 + <0.01 0.06 £ <0.01
Ratio 0.18% 0.01 0.19% 0.02 0.19% 0.02 0.20+ 0.02
Lungs 0.27+ 0.01 0.28* 0.01 0.27+ 0.01 0.28+ 0.0%
Ratio 094+ 003 1.03+ 0.04 1.00+ 0.03 1.03% 0.04
Adrenals 0.02+ <0.0* 0.01% <0.01 0.01+ <0.01 0.01+ <0.01
Ratio 0.05* 0.01 0.05% 0.01 0.05+ 0.0 0.05¢ 0.01
Ovaries 0.03 ¢ <0.01 0.03+ <0.01 0.03 ¢+ <0.01 0.02+ <0.01
Ratio 0.10¢ 0.01 0.10% 0.01 0.09+ 0.01 0.08* 0.01
Whole Bodyd 285 ¢+ 05 27.7 £ 09 27.7 * 08 274 + 08

T -

Mean t SEM,N = 8.

N=7.

Significantly different from controls at p<0.01 level, as determined by a two-factorial analysis of variance with mulitivariate

comparisons,
Fasted weight.

21




‘ Treated mice held postexposure gained weight at a rate ccnsistent to that of the control mice

| during the six-month period (Appendix E and F). Blood chemistry assays performed on the mice

| postexposure were all within normal limits (Tables 14 and 15). Organ weights measured at necropsy
showed no treatment-related differences in either sex (Tables 16 and 17).

Microscopic examination of specimens taken from all study animals did not reveal any .
treatment-related lesions. Lesions noted were considered to be nonsignificant, spontaneous findings

not related to exposure.

TABLE 14. MEAN: SERUM CHEMISTRY PARAMETERS FOR MALE B6C3F1 MICE SIX MONTHS
FOLLOWING 13-WEEK REPEATED INHALATION ZXPOSURE TO CPFB

Parameter Control 10 mg/m3 50 mg/m3 250 mg/m3
Urea nitrogen (mg/dL) 198 + 0.7 185 + 29 19.2 + 1.7 185 ¢+ 1.0
Creatinine (mg/dL) 0.1 £<0.1 0.1 £<0.1 0.1 +<0.1 0.1 £<0.10
SGOT/AST (1U/L) 45.8 * 159 620 + 55 663 + 46 575 £ 36
SGPT/ALT (IU/L) 283 +14.2 133 + 71 253 ¢+ 86 280 * 49
Alkaline phosphatase 182.3 +65.6 91.3 £ 159 853 + 7.2 820 + 438
(lun)
2 MeantSEM, N=4,
b Ns=3.
TABLE 15. MEAN: SERUM CHEMISTRY PARAMETERS FOR FEMALE B6C3F1 MICE SIX MONTHS
FOLLOWING 13-WEEK REPEATED INHALATION EXPOSURE TO CPFB
Parameter Control 10 mg/m3 50 mg/m3» 250 mg/m3s
Urea nitrogen (mg/dL) 134 ¢+ 2.1 141 £ 1.3 119 £ 0.2 124 = 0S5
Creatinine (mg/dL) 0.1 +<0.1 0.1 £<0.1 0.1 <01 0.1 £<0.1
SGOT/AST (tU/L) 447 +139 575 + 39 623 + 43 65.7 * 03
SGPT/ALT (1U/L) 19.5 + S5.5¢ 218 + 64 147 + 5.2 207 * 15
1 Alkaline phosphatase 2533 *924 160.3 * 20.4 173.0 £ 176 181.7 +21.3
(/L) '
7’ 2 MeantSEM,N=4,
b N=3
< N=2.
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TABLE 16. ORGAN WEIGHTS (g) AND ORGAN-TO-BODY WEIGHT RATIOS (%) OF MALE B6C3F1
(2

MICE SIX MONTHS FOLLOWING 13-WEEK INHALATION EXPOSURE TQ CPFB
Control 10 mg/m3 S0 mg/m3 250 mg/m3e

Kidney 0.72¢ 0.02 069t 0.03 0.72¢ 0.03 070t 0.04

Ratio 168 0.10 1.78¢ 0.17 1.73¢ 0.03 171t 0.10
Heart 021t 0.0 0.20% 0.02 0.20¢ 0.0i 0.20¢ 0.01

Ratio 0.48¢ 0.01 051 0.02 0.48¢ 0.02 0.49¢ 0.01
Brain 045t 0.01 0452 003 0452 0.01 045% 0.01

Ratio 1.04¢ 0.05 1.15¢ 0.1 1.09¢ 004 1.10¢ 0.03
Liver 1.71¢ 0.10 1.51¢ 0.12 1612 0.12 1.57¢ 0.13

Ratio 397 O.N 385+ 0.12 389¢ 0.16 383: 0.18
Spleen 0.08 £ <0.01 0.08¢ 0.01 0.08 £ <0.01 0.07¢ 0.01

Ratio 0.19¢ 0.01 0.19¢ 0.01 0.19¢ 0.01 0.17¢ 0.02
Thymus 0.07¢ 0.01 008t 002 0.06¢ 0.02 0.06¢ 0.01

Ratio 0.16+ 0.02 0.20¢ 0.02 014 004 0.14% .0.02
Lungs 0.30¢ 0.01 0.29: 0.02 0.322 092 032+ 0.01

Ratio 070 0.02 073+ 0.04 0.79¢ 0.05 0.77+ 0.01
Adrenals 0.01 £ <0.01 0.01 £ <0.01 0.01 £ <0.01 0.01 £ <0.01

Ratic 0.03 £ <0.01 0.03 £ <0.01 0.03 ¢ <0.01 0.0 % <0.01
Testes 020+ 0.04 023 0.01 0.23¢ 0.01 0.24+ 0.01

Ratio 047+ 0.10 059+ 0.05 0.55% 0.02 0.58* 0.01
Whole Body: 430 + 14 394 ¢ 30 413 ¢ 14 408 + 1.8
: x:a;:sw,u-a‘
¢ Fasted weight.
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TABLE 17. ORGAN WEIGHTS (g)' AND ORGAN-TO-BODY WEIGHT RATIOS (%) OF FEMALE B6C3F1

Fasted weght

24

MICE SIX MONTHS FOLLOWING 13-WEEK INHALATION EXPOSURE TO CPF8
Parameter Control 10 mg/m3 50 mg/m3» 250 mg/m3
Kidney 0.47% 002 0.482 0.03 046+ 0.03 045t 0.01
Ratio 1382 0.10 1.27¢ 0.04 1.24% 004 1362 0.10
Heart 018 0.01 0.17 £ <0.01 0.16¢ 0.01 0.17¢ 0.0t
Ratio 052+ 004 0.44: 0.0 043¢ 002 0.52¢ 0.04
Brain 0462 001 0.48+ 001 046+ 0.01 0.45% 0.01
Ratio 138 0.13 1.27¢ 0.03 1.25¢ 0.1 1.39¢ 0.13
Liver 141¢ 0.12 1.36¢ 005 131 003 1.312 0.05
Ratio 4082 010 358+ 0.12 350: 0.13 3962 022
Spleen 0.11: 001 0.11¢ 0.0t 0.10% 0.0t 0.10¢ 0.0t
Ratio 033+ 0.02 0.30¢ 0.05 0.28+ 0.03 0.29¢ 002
Thymus 005¢ 0.0 005 000 006+ 0.0 0.05¢ 0.02
Ratio 0.15¢ 0.02 0.13+ 0.02 0.15+ 0.01 0142 0.04
Lungs 033+ 003 0.33¢ 00t 0.28% 0.01¢ 0.30¢ 0.01
Ratio 096+ 002 088: 004 0.71% 001 090t 008
Adrenals 002+ <001 0.02* <001 0.02+ <0.01 0022 <0.01
Ratio 0.04+ 00! 004+ 001 0042 <001 0.05+ <000
Ovaries 004+ 00Y 003+ 001 0.02¢ 0.0t 0.03% 0.01
Ratio 0.13¢ 004 009¢ 002 006+ 0.0V 008: 0.0t
Whole Body? 347 ¢+ 37 81+ 13 376 ¢+ 24 335 ¢ 30
:: E:/!:a;n:SEM,N-d
4




SECTION 4
DISCUSSION

Single peroral doses of CPFB to rats at the limit test dose level of 5 g/kg caused mortality in one
of five male rats and two of five female rats. These results indicate an LDsq greater than 5 grkg, which

would classify tive compound as “practically non-toxic” by this route of administration (Deichman and

Gerarde, 1969). The oral results are not dissimilar to the other acute toxicity results, which indicate
that this compound does not pose an acute toxicological hazard. A summary of CPFB acute toxicity
assays is preseried in Table 18.

TABLE 18. SUMMARY OF ACUTE TEST RESULTS FOR CPF8

Eye Skin Oral LDgg inhalation
frritations Irritatione Sensitizatione {g/kq) LCso (mg/L)e
Mild Mild Negative >5.0 >4.84

s Data from Kinkead et al. (1987).

The only death that occurred during the 13-week inhalation exposure was a female mouse,
exposed at the lowest CPFB concentration level, which died following the twenty-ninth exposure day.
The cause of death was determined to be !eukemia and not related to exposure. Although aikaline
phosphatase values were slightly increased in both sexes of mice exposed at the highest
concentration level, the differences were not considered physiclogically significant because all values
were within normal ranges repeated by other investigators (Wolford et al., 1986).

Statistical analysis of the histopathologi¢ results revealed no treatment-related effects as a
result of the 13-week inhalation exposure. In the 21-day inhalation study (Kinkead et al., 1990) foci of
hepatic single cell necrosis was reported as a significant treatment.related findirg at 0 2 mg CPFB/L.
This finding was not noted in the histologic results of this study at the same exposure level. Because
of the different findings between the two studies, the hepatic tissues of both studies were reviewed.
Using incidence defined as present or absent, and a severity scoring system based on relative number
of necrotic foci in liver sections, the review disclosed that the finding was present in the original
study. However, the slightly increased number of these foci in dosed animals compared to control
animals, coupled with a severity that did not exceed minor or very slight, suggests an exposure-

induced lasion that is statistically significant, but biologically insignificant,

The concentration of 250 mg CPFB/mI is close 10 the affect threshold at or below which no
deleterious sequelae may be expected. Under the conditions of intended use (short-term, repeated
basis) individuals should not be aliowed to inhale more than 250 mg of CPFB/mJ for extended periods

25



of time. i1t must be emphasized that this "standard” is only an estimate based on experimental data
and is subject to modification by data collected from human experience.
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APPENDIX A

MEAN- BODY WEIGHTS (g) OF MALE RATS DURING 13-WEEK INHALATION EXPOSURE TO CPFB

Day Control 10 mg/m3 $0 mg/m3 250 mg/m3
0 1759 £ 2.7 1755 £ 28 1758 + 26 1766 + 23
8 198.7 + 3.4 1976 £ 36 1989 * 33 2024 + 28
15 208f ¢ 44 209.0 ¢ 40 2086 + 35 2120 ¢ 38
22 224.° + 438 2242 + 4.1 2232 + 43 2248 + 34
36 2448 + 52 2483 ¢ 55 2456 ¢+ 44 2493 + 33
50 2646 * 6.1 269.1 = S.1 2639 ¢+ 53 2664 ¢+ 40
64 276.5 * 7.0 2819 ¢ 59 2760 * 6.4 2798 * 4.0
78 2835 + 78 2966 * 64 2885 + 71 292.7 + 39
92 296.1 + 80 305.2 £ 69 2964 ¢t 76 2955 ¢+ 34

*Mean £ SEM,N=8.
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APPENDIX B

MEAN» BODY WEIGHTS (g) OF FEMALE RATS DURING 13-WEEK INHALATION EXPOSURE TO CPFB

Day Control 10 mg/m3 50 mg/m3 250 mg/m3
1) 1322 ¢ 13 1319 £ 14 1318 £ 1.2 1325 £ 1.2
8 143.0 + 1.4 1408 * 1.7 1389 + 14 1395 ¢ 1.4
15 1484 £ 20 1448 = 1.7 143.7 ¢ 21 143.7 £+ 18
22 1518 £ 1.7 1493 + 22 148.3 ¢+ 22 150.1 ¢ 13
36 160.2 £ 30 1542 ¢+ 24 1544 + 32 1580 ¢+ 2.1
50 169.1 £ 3.1 1608 £ 26 162.2 £ 40 1638 + 3.0
64 175.2 ¢ 30 1674 + 238 1659 * 39 1705 £ 3.1
78 1779 + 29 1721 + 30 1714 * 45 1742 + 29
92 1815 * 31 1730 + 29 1739 + 438 1774 + 238

*Mean £ SEM, N =8,
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APPENDIX C

MEAN: BODY WEIGHTS(g) OF MALE B6C3F1 MICE DURING 13-WEEK INHALATION EXPOSURE TO CPFB

Day Control 10 mg/m3 50 mg/m3 250 mg/m3
0 253 £ 04 252 ¢+ 04 253 £ 04 252 £ 04
7 269 * 03 265 + 03 269 * 05 269 ¢ 03
14 274 ¢ 03 275 £ 03 278 + 06 275 + 04
P3| 279 + 04 279 + 03 286 * 0.6 285 ¢ 03
35 288 + 04 292 ¢ 03 29.7 £ 0.6 294 + 04
49 299 + 05 304 ¢ 04 303 £ 05 306 * 04
63 312 ¢ 05 314 + 04 321 + 05 317 + 05
77 323 £ 05 328 + 04 326 + 0S 319 £ 05
91 331 £ 05 333 ¢ 04 33:1 * 06 31.2 £ 05

SMean £SEM, N=12.
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APPENDIX D
MEAN?BODY WEIGHTS (g) OF FEMALE B6C3F1 MICE DURING 13-WEEKINHALATION EXPOSURE
TOCPFB
Day Control 10 mg/m3 50 mg/m3 250 mg/m3
0 213 £ 03 21.2 + 03 213 ¢+ 03 213 + 03
7 238 + 11 225 + 04 228 + 04 220 ¢ 05
14 241 ¢+ 03 233 ¢ 03 241 ¢ 0S5 243 ¢ 03
21 248 £ 03 246 £ 0.2 247 ¢ 05 256 * 04
35 264 * 03 253 ¢ 05 26.1 £ 04 26.1 + 0.3
49 268 + 03 27.1 £ 050 274 * 05 274 * 04
63 287 + 04 280 + 0.4 286 * 07 288 + 05
77 295 + 04 293 * 0.60 296 + 03 299 + 05
91 303 ¢+ 04 30.2 £+ 0.5 312 £ 08 299 + 05
aMean £ SEM, N =12, ‘

BNa11.
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APPENDIX E

MEANs BODY WEIGHTS (g) OF MALE B6C3F1 MICE HELD 6 MONTHS POSTEXPOSURE FOLLOWING
13-WEEK INHALATION EXPOSURE TO CPFB

Postenposure

Month Control 10 mg/m3 S0 mg/m3 250 mg/m3
1 375 ¢+ 04 340 + 1.2 360 £+ 1.4 338 £ 15
2 393 £ 16 369 + 1.0 398 ¢ 1.7 366 + 1.3
3 448 + 1.7 408 + 1.7 423 + 21 40.1 * 15
4 454 + 20 422 + 19 447 * 15 417 + 20
5 466 * 15 427 + 26 450 * 16 426 + 1.7
6 474 + 1.7 434 + 34 456 + 16 442 * 13
*Mean £SEM,N=4.
ONa3,
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APPENDIX F

MEAN: BODY WEIGHTS (g) OF FEMALE B6C3F1 MICE HELD SIX MONTHS POSTEXPOSURE
FOLLOWING 13-WEEK INHALATION EXPOSURE TO CPFB

Postexposure '; y:
Month Control 10 mg/m3 50mg/m3» 250 mg/m3
1 319 £ 11 342 £ 1.0 332 £ 1.6 306 + 1.7
2 356 + 18 39.2 £ 06 376 ¢+ 29 37 + 22
3 351 ¢ 27 399 £ 1.0 375 + 13 340 & 27
4 360 £ 30 41.7 ¢ 0.7 392 ¢+ 16 368 * 14
5 355 * 34 398 * 20 39.2 ¢ 27 370 £ 29 '
6 369 + 34 394 + 14 389 + 25 359 + 34
*Mean 2 SEM, N =4

SN =3
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QUALITY ASSURANCE

The study, "Effects of a 13-Week Chloropentafluorobenzene
Inhalation Exposure of Fischer 344 Rats and B6C3F1 Mice,  was
conducted by the NSI Technology Services Corporation, Toxic
Hazards Research Unit under the guidance of the Environmental
Protection Agency's Good Laboratory Practices Guidelines, 40CFR
PART 792. No claim will be made that this was a "GLP " study as
no attempt was made to adhere to the strict requirements of these
guidelines. The various phases of this study were inspected by
members of the Quality Assurance Unit. Results of these
ingspections were reported directly to the Study Director at the

close of each inspection.

DATE OF INSPECTION:

May 8, 1989
May 9, 1989
May 11, 1889

May 16, 1989
May 18, 1989
June 7, 1989

June 14, 1986
June 15, 1989
June 20, 1989
July 11, 1989
July 12, 1989

July 13, 1989
August 1, 1989
August 2, 1989
August 8, 1989

August 16, 1989
September 6, 1989
September 25, 1989
November 29, 1589
January 24, 1990
February 6, 1990

November 16-30, 1990
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ITEM INSPECTED:

Weigh, randomize male ratsg.
Initiate 90-day exposure.
Weigh, randomize female mice,
GC calibration check.

Miran calibration check.
Rotameter calibration check.
GC calibration check, data
audit.

Weigh rats.

Weigh mice.

Miran calibration check.
Miran calibration check.

GC calibration check, weigh
rats.

Weigh mice.

Miran calibration check.

GC calibration check.

Weigh rats, sacrifice male
rats.

Animal mortality report.
Weigh mice post exposure.
Data audit.

Weigh mice post exposure.
Weigh mice pogt exposure.
Weigh mice post exposure,
gacrifice female mice.
Final report audit.

¥ 1 o )
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The Quality Asaurance Unit has determined by review procegs that
this report accurately describegs thogse methods and slandard
operating procedures required by the protocol and that the
reported results accurately reflect the raw data obtained during
the course of the study. No discrepancies were found that would
alter the interpretation presented in this Final Report.

M. G. Schneider
QA Coordinator
Toxic Hazarde Research Unit

Date l z BZ :ZZO
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