


ANALYSIS OF FC-143 IN SERUM

C7 Fy5 C07
IN SERUM
(20 CC)

1., HCL

2, 80/20 HEXANE-ETHER EXTRACTION
3. CENTRIFUGE

4. REPEAT EXTRACTION TWICE

v

C7 F15 COpH
IN
ETHER - HEXANE

1. EVAPORATE TO 0.5 cc

2, ADD INTERNAL STANDARD (CgF1gCOoH)
3. ADD DAM

Vv

7 F15 C0p CH5

Cq Fg COp CHz
IN METHANOL-ETHER

GC-EC (ISOTHERMAL AT 200°C
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TABLE

ACCURACY? AND PRECISION OF PERFLUOROOCTANOIC ACID
ANALYSIS IN HUMAN PLASMA BY GAS CHROMATOGRAPHY

Perfluorcoctanoic Acid
added to 20 ml Plasma (ppm)

0.015

0.038

0.075

0.15

0.30

d,.,
Sce text for discussion

Perfluorooctanoic Acid
recovered from 20 ml Plasma (ppm) '

0.016
0.017
0.016
0.016
0.018
0.018

Mean £ SD 0.017 % 0.001

0.040
0.039
0.037
0.043
0.040
0.036

Mean = SD 0.039 £ 0.003

0.062
0.062
0.082
0.068
0.077
0.086

Mean * SD 0.073 = 0.010

0.146
0.158
0.162
0.154
0.146
0.150

Mean £ SD 0.153 = 0.007

0.282
0.292
0.32)
0.304
0.275
0.307

Mean & SD 0.297 £ 0.017
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ANALYSIS OF FC-143 IN URINE

C7 Fi5 CO7
IN URINE
(200 CCO

HCL + 80/20 HEXANE-ETHER (EXTRACT)

2, CENTRIFUGE
3, REPEAT EXTRACTION TWICE

4
C; F1g COoH

IN
ETHER - HEXANE

1. EVAPORATE TO 0.5 cc
2. ADD INTERNAL STANDARD (CgF1gCOoH)

3. ADD DAM

N
C7 Fy5 €Oy Chs

+
Cg F1g €Oy Chs
IN METHANOL-ETHER
GC-EC (ISOTHERMAL AT 200°C
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TABLE 2

EXTRACTION RECOVERY OF PERFLUOROOCTANOIC
ACID FROM HUMAN URINE2

Perfluorooctanoic Acid

Perfluorooctanoic Acid
Added (ppm)

Recovered {ppm)

0.0050 0.0052

0.0050
0.0048
0.0050
0.0046
0.0052

Mean  SD 0.0050 * 0.0002

21.0 ug perfluorooctanoic acid added to 200 ml of urine
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ANALYSLS OF FC-143 IN LIVER

hY

C; Fig €03
IN LIVER
(5 - 106)

1. Hy0 - HOMOGENIZE
2. HCL + 80/20 HEXANE-ETHER (EXTRACT)

3. REPEAT EXTRACTION TWICE

v

C7 FlS C02 H
IN
ETHER - HEXANE

1. EVAPORATE TO 0.5 mL
2. ADD INTERNAL STANDARD (CqFqqC0,H)

~3. ADD DAM

C7 F15 COy CH

+
Cnglg COy CHz
IN METHANOL-ETHER
GC-EC (ISOTHERMAL AT 200°C)
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TABLE 3

EXTRACTION RECOVERY OF PERFLUOROOCTANOIC
ACID FROM LIVER TISSUE2

Perfluorooctanoic Acid Perfluorooctanocic Acid
Added (ppm) Recovered (ppm)

0.57 " 0.55
0.59
0.57
0.57
0.53
0.55
Mean = SD 0.56 % 0.02

82.0 Hg perfluorcoctanoic acid added to 3.5 g of homogenized rat liver
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FC-143

SPECIES: RAT

Dievtary Levers: O - 1000 (6 LEVELS)
(pPM)

FPorTALITY: Nowne

SuMmMaRY: EVIDENCE OF LIVER EFFECTS.

SPEC:ES: MONKEY

Dose LEVELS: 0 3 10
(MG/KG/DAY)
MoRTALITY: 0/4 0/4 0/4

~ DuraTion:

DuraTion:
30

3/4

90 Davs

‘90 Davs

100

4/4

SuMMARY: EVIDENCE OF GASTROINTESTINAL AND HEMOTOPOIETIC EFFECTS.

AmMes: NEGATIVE
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FC-95

SPecies: Rar | Duration: 90 Davs

Dietary LEVELS: 0 30 100 300 1000 3000
(pPn)

MoRTALITY: 0710 0/10 5/10 10/10 10710 10/10

SUuMMARY: EVIDENCE OF LIVER, GASTROINTESTINAL, HEMATOPOIETIC,
MUSCLE AND SKIN EFFECTS.

SPECIES: MONKEY ‘ , Duration: 90 Davs

Dose LEVELS: 0 0.5 1.5 4.5 4 HIGHER
(MG/KG/DAY)

FMORTALITY: 0/4 0/4 0/4 4s/4 100%

SumMary: EVIDENCE OF LIVER, GASTROINTESTINAL AND CNS EFFecTs.

Ames: NeGaTIve

SI18€00dVTIH

EID123366



FR-3422

SPECIES: RAT Duration: 90 Davs
DIETARY LEVELS: 0 30 - 100 300 1000 2 HIGHER
(pPH)

FORTALITY: /16 010 o010 0710 10/10 1002

SummaRY: EVIDENCE OF LIVER, GASTROIMTESTIMAL AND KIDMEY EFFECTS.

Species: Mowkey DuraTion: 490 Days

Dose LEVELS: 0 1 3 10 30
(#6/KG/DAY)

MORTALITY: o4 O/% O/ 04 1

Sumsary: EVIDENCE OF GASTROINTESTIMAL EFFECTS.

Ames: NEGATIVE
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CHINA SERUM SAMPLES

ORGANIC f/‘“ INORGANIC
.008 . 051
.013 . 054
.011 ‘ . 046
.014 . 046
. 009 . 044
.009 . 049
. 004 . 046
.017 .076

PPH
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SERUN ORGANIC PLUORIKE

LEVELS OF PLANT BEMPLOYEE

JULY 1976
OCTOBER 1977
APRIL 1978

MAY 1978

JUNE 6, 1978
JUNE 13, 1978
JUNE 20, 1978
JULY 18, 1978
AUGUST 15, l97é
OCTOBER 24, 1978

JANUARY 16, 1979
PPRIL. 1979

BLOOD PPM

Rf F. FC 143
38.8 0.05

40.5 0.03

71 53
67

66.2 ¢ 5

70.8 - 5

65.6 - 5

- o e e W o W m om

URINE
FCl434g/24 hrs.

L R .

484
272
216
160
175
160

220
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SYNOPSIS

Fluorad® Fluorochemical FC-143 was fed in the diet at levels of 10,

30, 100, 300 and 1,000 ppm to Charles River CD rats for 90 days. Five

male and five female rats were initiated at each dosage level and in
The rats were observed twice daily for overt signs
Individual body ‘weights and sex—group food

Hematologic, biochemical and urinal-

the control group.
of toxicity and mortality.

consumption were recorded weekly.

ysis studies were conducted during the pretest period and at 1 and 3

months of study.
sidered to be directly related to the compound were

A slight decrease in

No changes con
seen in general behavior, appearance OT survival.

body weight gailn and food consumption was seen for male rats at the

200- and 1,000-ppm dosage levels.
Hematologic, biochemical and urinalysis values for the fe
s considered to be related to the compound. A few

1
Tna Ll

rats showed no change

values obtained for the males showed a slight deviation from the

control values (i.e. slightly lower erythrocyte count, and elevated

blood urea nitrogen and alkaline phosphatase values).

Compound-related gross observations such as enlargement and varying

degrees of discoloration on the surface of the liver were observed

among male rats in the 1,000~ppm gIroup.
rom the 1,000-ppm group OT in males or females from

There were no such observations

amoung female rats £

lower dietary levels.

_ Statistically significant variations in sex—group mean
rred in the liver

organ

weights, which were considered coapound related, occu
of tats in the 300- and 1,000-ppm dosage groups. All other variations

were unaccompanied by any morphologic alterations.

137-089
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Microscopically, compound—related lesions were confined to the
1iver. The lesions consisted of focal to multifocal, very slight to
slight, cytoplasmic enlargement of hepatocytes located in centrilobular-
midzonal regions of the affected liver lobules, accompanied in some
instances by increased amount of yellowish-brown pigment resembling
lipofuscin in cytoplasm of hepaﬁocytes and occasionally in sinusoidal
1ining cells. The incidence and ;elative severity of the above

lesions were predominantly amoung males and more pronounced among Tats

at 1,000 ppm. The other changes recorded in the liver and other tissues:

were lesions of naturally occurring diseases and they were present in

most instances among the control and test rats.

137-089
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COMPOUND

The compound was received from 3M Company, Saint Paul, Minnesota on

October 24, 1977 as indicated below:

Label Description
Fluorad® Flurochemical FC-143 ) white powder
3M Stock No. 98-0211-0008-0
Lot 340
137-089 i
EID123375
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CLINICAL METHODS

A. METHOD:
1. General Procedure:
Thirty male (222 to 254 grams) and 30 female (151 to 179 grams)
eding

Charles River CD rats purchased from The Charles River Bre

Laboratories, Inc., Portage, Michigan were used in this study. The

rats were distributed among the groups, based upon a
The rats weré housed individually in
perature-, humidity-

computer-generated

table of random numbers.
suspended wire-mesh cages and maintained in a tem

and light-controlled room. During the pretest period, rats were pro-

vided Purina® Laboratory Chow® and water gg_libitum. During the test

neriod, the rats were provided the appropriate test diet and water ad

libitum.

This study was initiated on November 1, 1977 and terminated by

sacrifice of all remaining rats on January 30, 1978.

2. Compound Administration:

The test compound wa

Chow® (i.e., ground basal diet) to provide dosage levels of 10, 30,

100, 300 and 1,000 ppm. Five male and five female rats were used at
each dosage level and in a control group. The control rats received

the basal diet only, on the same regimen as treated rats. Samples of

diet (100 grams each) were taken immediately after preparation and

after 7 days standing in weeks 1, 4 and 12. The samples were frozen

and subsequently shipped to the sponsor. Diets were prepared in the

following manner: to produce a premix, the required amount of Fluorad®
Fluorochemical FC-143 was mixed with 500 grams of Purina® Laboratory

.n- o

Chow® using a Hobart blender. To provide the proper dosage level

diets, appropriate quantities of the premix were combined with addi-

tional ground basal diet in a twin-shell blender. The diets were pre-
pared weekly.
137-089
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3. Observations:
The rats were observed twice daily for overt signs of toxi-

Detailed observations were recorded weekly.

city and for mortality.
Individual body weights and food consumption were recorded weekly
during the pretest and treatment periods.

4, Laboratory Tests:
Once during the pretest period and at 1 month and 3 months of

the study, blood (orbital sinus puncture technique) and urine samples

were obtained for analysis from all surviving rats. Food and water were

withheld overnight prior to the sample collection.

a. Hematology:

Hematological studies included:
3 ror4pn1nnur3545 and total3 and differential

oo
TCoTy AT svaveatie J -

hemoglobinl, hematocritz,

total eryt
leucocyte counts.
b. Biochemistry:
Biochemical studies included:
nitrogen (BUN)>, plasma glutamic pyruvic transaminase (PGPT)> and

fasting glucosas,‘blood urea

plasma glutamic oxalacetic transaminase (PGOT)> activity, plasma alka-
line phosphatase5 activity, y—-glutamyl peptidase6, creatinine
phosphokinase7 and calcium8. Alkaline phosphatase activity was not

determined in the pretest period becsuse of interference by the anti-

coagulant.

c. Urinalysis:

Urinzlycis included: description of color and appearance;

measurement of volume, pHg, and specific gravityg; qualitative
tests for protein?, glucose?, ketone?, bilirubin?, and oceult

blood; and microscopic examination of the sediment.

d. Serum Samples:
Serum samples were obtained for all surviving rats at 13

The samples were pooled by sex and group, frozen, and

weeks of study.
subsequently shipped to the sponsor.

137-089
EID123377
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5. Statistical Analysis:

All statistical analyses compared the treatm
Body weights (week 13) food consumption (weeks

control group, by sex.

1-13), hematological, biochemical and urinalysis p
analysis of variance

arameters and abso-

nd relative organ welghts were compared by
Bartlett's test for ho

lute a

(one-way classification),
test (for equal or unequal variances) as

10 ysing Dunnett's11 multiple comparison

mogeneity of variances

and the appropriate t-
described by Steel and Torrie
tables to judge significance of differences.
B. RESULTS: |

1. General Behavior, Appearance and Survival:

related to the compouhd were

No changes considered to be
earance. Incidental findings noted

observed in general behavior or app

for control and treated rats included ocular discharge and pupil

tion.

survival (prior to sacrifice) after 3 months of compound con-

sumption was as follows:
No. Surviving/No. Initiated

Dosage Level Male -Female
Control 5/5 5/5
10 ppum 5/5 5/5
30 ppum 5/5 5/5
100 ppm 5/5 4/5
300 ppm 5/5 4/5
1,000 ppm 5/5 5/5

Both deaths oécurred following collection of blood. Neither

death was preceded by any signs of toxicity.
2. Body Weights (Tables 1-2):

Comparison of group mean body weights,
0- and 1,000-ppm dosage

in body weight gain for male rats at the 30

137-089

EID123378
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levels. Changes in body weight were similar for control and treated
female rats. At 13 weeks, the group mean body weight for male rats was
significantly (p<0.05) lower than the control group mean. The group
mean body weights at 13 weeks of study were as follows:

Mean Body Weights, g

Dosage Level Male Female
Control 466 259
10 ppm 478 260
30 ppm ' 500 ’ 268
100 ppm - 457 278
300 ppm 431 263
1,000 ppm 362 255

3., Food Consumption (Table 3 )
Declines in food consumption were noted at the higher dosage

jevels for male rats (100, 300 and 1,000 ppm). Food consumption values

were similar for control and treated female rats. The average food

consumption through the 13-week study were as shown below:

Average Food Consumption

(g/rat/day)

Dosage Level Male Female
Control 27.0 19.7
10 ppm 26.7 19.2

30 ppm 28.7 20.7

100 ppm 25.8 21.5
300 ppm 25.7 19.6
1,000 ppm 23.0 19.5

4. Laboratory Tests (Tables §.34 ):
a. Hematology:
A comparison of male rats, by dosage BIOUP, tc the
control group, showed a slight decrease in erythrocytes at 3 months
of study. However, the 1nd1vidpa1 values were within the normal range

for Charles River CD rats of this age in this laboratOty. A similar

comparison of female rats showed no vatiations that could be attribu-

table to compound consumption.

137-089
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b. Biochemistry:
A comparison of male rats, at the higher dosage levels, to

the control male rats, showed a slight increase in the BUN and alka-

line phosphatase values. A similar comparison of female rats showed no

variations that could be attributable to, compound consumption.

¢. Urinalysis:

The presence of occult blood was of a higher frequency in

females than males at all dosage levels. o changes considered to be

related to .compound consumption were observed in urinalysis values:.

137-089
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PATHOLOGICAL STUDIES:

A. METHODS:

1. Gross Pathology:
After 90 days of compound administration, five rats/sex/group were

sacrificed with carbon dioxide and were necropsied. At necropsy, or-
gans and tissues were examined for gross abnormalities and collected in
10% neutral buffered formalin (eyes in Russell's fixative). Liver
samples, obtained from all of the rats at terminal sacrifice, were
frozen and subsequentlj shipped to the sponsor. k

Two female rats which died prior to termination were alsc nec-
ropsied and ti53ues collected as above.

2. Histopathology:
Microscopic examination of formalin-fixed, hematoxylin and eosin

paraffin sections was performed for all rats in control, 100-,

300-, and 1,000-ppm groups. The following tissues were examined histo-

logically.
brain with cervical aorta pancreas

cord spleen liver
lumbar spinal cord mesenteric lymph node kidneys :
peripheral nerve thymus urinary bladder
eyes bone with marrow testes
pituitary (sternum) ovaries
thyroid with para- salivary gland prostate

thyroid small intestines uterus
adrenals (duodenum, jejunum, skin (mammary gland)
lung ileum) any tissue(s) with gross
heart with coronary colon lesions

vessels

e livers from rats from the 10- and 30-ppm dosage
level were also microscopically examined.

B. RESULTS:
1. Gross Pathology (Table 15 ) and Organ Weights (Tables 16-17):

Gross necropsy observations in liver, such as enlargement, and

varying degrees of discoloration on the surface were present'among male
rats at the 1,000-ppm level and were considered compound related. No such
observation was present among the females at 1,000 ppm or in males or
females from lower dietarv-level groups.
137-08¢
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Statistically significant variations in sex-
several organs occurred between the ¢
These variations were of unknown biolo
ception of the increase in liver weigh
1,000-ppm dosage levels.

by morphologic alterations.

Page 10

group mean weights of

ontrol and experimental groups.

gical significance with the ex-

t noted in males at the 300- and

This variation in.liver welghts was accompanied

One female rat at 1,000-ppm, also had

morphologic alterations noted in the liver.

Organ Group Sex Weight Change <

Liver 30, ppm M absolute, relative increase 0.01, 0.05
300 ppm M absolute, relative increase 0.01, 0.01
1,000 ppm M absolute, relative increase 0.01, 0.01
F absolute, relative increase 0.05, 0.05

Kidney 10 ppm F relative increase 0.05

30 ppm M absolute increase 0.05

100 ppm M relative increase ¢.05

300 ppm M relative increase 0.05

1,000 ppm M relative increase 0.01

Brain 1,000 ppm M relative increase 0.01

2. Histopathologv (Table 18):

Compound-related liver lesions occurred in almost zll male test

rats at 100, 30C and 1,000 ppm and one female at 1,000 ppm. The lesion:

consisted of focal to multifocal, very slight to slight cytoplasmic en-

largement (hypertrophy) of hepatocytes in centrilobular to midzonal regions

of the affected liver lobules.

These were accompanied in some instances

by increased amount of yellowish-brown pigment resembling lipofuscin im

cytoplasm of hepatocytes and occasionally in sinusoidal lining cells.

The incidence and relative severity cf

pronounced among male rats at th

137-089
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e 1,000-ppm dietary level.

he zbnve lesions were more
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Tluocracd  Tlucrochemlical FL-i&l: Ninez Dsv Subacute Rat Texicity Studw.
TABLE  w MALIZZ:  Summars ¢f Means and S;gr.ifi:ar.ceacf Hecato.cgpaiza. Vaiues.
Stucy :
Hematclog: Month Controi 10 ppz 30 pom 100 ppm 30C ppz 1,000 pex
Irzprocyrees, Pretest €. 0% €.52 £.00 .0z £.3¢8
107 e : €.8E T3 €.89 €.62 €.53
3 T.85 7.86 ;.08* 7.16% £.3u%7
Kematocrat, Prezes:t e ay “ wt € 57
- 1 5C 50 47 47 b W7
3 45 47 Lb* L6 5% a7
Hemoglobin, Pretest 15.9 16.6 15.6 - 15.0 15.2 16.2
£'10C =l i 1€.¢ 17.0 16.2 15.7 15.3 15.9
3 1€.2 4.7 15.0 15.4 14.% 3.3
Leugcocvres, Prezest 2.5% 10.5¢8 10.39 9.9« £.50
107 e H 12.67 128 11.27 13.5¢ 1C.71
3 10.64 5.8 $.33 9.38 T.63
Neutrophils, Preves: o] 13 12 ) 11 12 [
~ N g 10 9 10 il 14
3 1} 11 i€ 1: 1¢ 1
Lvmphocvees, Pretes: 90 86 87 88 87 9G
o 1 BE 88 80 ge 87 43
3 8¢ 8¢ 82 86 g2 g2
Essincphils, Prezes: : i i i .
- i 1 i 1 2 i i
3 1 1 2 2 2 H
Monocytes, Prezest [} ] ¢ c <
* 1 2 1 0% o* 1 2
3 G ] H 4] 0
Basopniis, Pretes: o] ¢ ¢ [ ¢ o
% 1 [ C 0 4] 0 5}
3 G ¢} ] 4 4 ¢
Reticulocvies, Pretes: ToT €&.3 7.5 5.5 €.¢ £.¢
~ 1 3.i 2.8 3.0 .8 3.3 .6
3 ‘.o 2.5 3.2 2.8 i€ e 3
ex Cortrel grous mem. 2<C. 05
13T-DRe g : erent Irot lenIysi grout peL. 02,
2 Srazistical anans;s ne: conductec on p*eteu v.' 210es
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Page 17

?lucradl Flucroznemicasl FC-1el: Ninet: Dav Subacute Rat Toxlcitw Stuly.
TAILE <. Cont. FEMALES: Summare of Means anc S§& :ificanceaof Hematological Values.
Study
hematoicgy Month Control iC pou a0 ppz ’ 10G ppr 300 prz 1,000 ppo
bt Pretest €.1¢ 6.35 6.4} 6.12 6.1E €.4a8
10° com : £.95 6.9¢ 7.18 6.9~ 6.7 €.82
3 7.8 7.07 6.94 6.%0 6.866 7.3
Hematocrit, Prerest 45 &7 1 46 46 1]
- 1 50 49 52 50 49 LE
3 46 46 &7 47 L7 L?
Hemogiosin, Pretest 15.¢ 1€.4 16.2 15.2 15,1 16.2
g/ 200 wl i 1€.3 1€.4 7.1 1.3 16.€ 1£.2
3 15.6 15.4 15.1 15.3 16.1 15.8
Leugocyres, Prezes: 7.33 8.£3 7.22 7.87 7.28 1¢.72
107/ com ! 7.35 9.56 §.35 9.63 2.7¢C 1G. 8%
E .63 £.377 6.74 3.7« 5.00C 6.0
Keutroonils. Pretest 1l 9 8 1€ il 3
» : i7 11 ie 8 i€ 15
3 15 17 20 19 H 18
Lvephocyees, Pretest 88 96 91 B 8& g3
- i 8C 56 84 i 8G £3
3 84 82 7% 8C 79 82
Zosinophiis, Pretest 1 i 1 c N H
b4 1 2 2 1 1 : 2
3 1 1 i 1 H z
Morocytes, Pretest 0 0 0 4] e}
% H 1 1 1 0 ¢ ¢
3 0 c c G o] ¢
Basophils, Pretes: 0 0 0 0 o] jy
M 1 0 <] 0 ] 4] G
3 0 by} 0 [¢] 0 C
Reticulocvres, Pretes: 4.7 7.3 3.8 5.2 3.5 3.2
4 1 2.7 1.8 2.0 2.6 c.7 P
3 3.0 2.4 3.2 3.3 2.4 2.4

& . - : . .
Srzatistical anazlvsis Dot conducted on pretest vVaiues
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':‘.;;:-'a:I Tlucrooinexmical FI-1l7: Ninety Day Subacute Rat Towicicty Stucy
[ Individuzl Elochemica® Values - Pretest.
Grouy =Glutamvl £.5.0.7 F.G.PLT Lalczux
£ Gluzose 3.ULN. Pesticase int'l int'] Tec
humber Sex g 107 =l me ‘100 wl Sigma units 'kl unizs 'l unizs I Liter
73350 M £” 1.3 [+ 2 4 6% c.é
73353 M e3 15.0 1 7 11s 9¢ £.¢
T35 = 9l 66.0 88 5 &7 6C .2
T35%% v or 14.7 2 ] 9¢ £ l.3
73556 \ 93 15. 2 7 g 7 9.9
Mean el 2+.7 19 7 Ge TE S.¢
73557 F 90 10.2 1 10 69 78 16.¢ !
7355E ¥ ? 8.7 1 7 7€ 72 8.3
73558 F 9¢ 9.3 1 14 78 g7 9.3
7356C F SC 15.0 1 5 7€ 78 12.E
73561 3 9C 15.2 1 7 72 8- 10.2
Mear. 18 11.7 1 9 75 j-1¢] 1G.4
10 ppz:
73562 Y 99 14.7 1 13 99 B 5.9
73563 M 102 15.0 0 14 93 PO 15,0
73565 ] 9¢ 9.3 1 18 8« 93 PO
73562 |3 7t 9.¢ 1 12 81 g7 ig.2
735¢6¢ 4 58 .7 2z 8 7 6% 0.3
Mear. 92 11.3 1 13 33 90 16.4
7356 F 9C 9.3 1 17 87 9C 10.8
73556 ¥ 108 10.8 0 8 iE 8L 1c.2
735¢8¢ b3 §7 11.4 1 19 80 99 1l.¢
73370 ¥ 12 4.4 1 12 - ec ET &4
7371 ¥ 102 13.5 2 10 8C g2 5.¢
Mearn 100 1.9 1 13 8¢ 8¢ ik
30 ppm:
73572 i d 84 8.9 [¢] 16 84 1] 10.0
735872 M 78 8.7 2 14 12¢ 90 10.2
TIsTL hd 7E 10.2 2 2z 9C o¢ &
73573 M 102 7.5 1 13 66 72 .3
7357¢ M 162 11.7 1 2 84 7 1c.¢
Mean ge 9.6 1 15 a5 £3 ic.o
73577 3 120 6.9 [¢] 13 84 e g,
T357¢€ I3 3 6.€ ¢ 18 8- 66 1C.2
73579 F 29 7.2 ] 16 69 66 9.4
73580 3 93 9.3 4] 10 72 84 10.2
73581 F g0 10.2 0 10 63 iz 9.3
Mean 25 8.0 0 13 74 75 9.7
L]
en)
-
o
jve)
(=)
O
(%]
*lreatizine phosphokinase .?f
LiT-08¢ N
EID123397
I RS, 2 g £ r“
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Tlutra: Tiusreinemican Fleial: Ninety Day Subacute Rat Toxicity Stucy. Page 28
mAELE c. individual Biochemical Values - 1 Month.

Groug. v-Glutaml C.P.R.* P.G.0.7. F.G.P.T. Caleium  Alk. Phos.
Ret Glucose 5.C.XN. Tepridase Sigxa int'l {ns '} nes instt
Nuzmcer Se:. =p 100 =l ng. 100 =l Sigma uritsiml urnits./ml unizs'I units ‘2 siter units o

: 108 154 s i ize £ il i

¥ 120 16 .8 ‘ 13 185 82 3.8 228

¥ 108 16,7 3 20 180 &3 12.€ 15¢

¥ s 147 2 : 132 90 1.6 222

¥ 10€ 15.0 : 20 136 8 it el

Nean 12 15.4 3 17 155 gs 1T 19
iy T 113 1.0 2 g 129 66 1.8 il
7353€ F i €.6 2 1 il iz 11. o
73530 F 117 10.8 2 16 180 78 11.8 162
73560 F 108 19.5 1 1 162 63 2.2 &
733€1 F 1 38.7 1 20 . 168, ? 1. 108
| Mean 1 18.1 2 14 15€ 7 1.6

73562 v 130 iz.0 1 20 123 33 168
73563 ¥ 105 1.7 1 2 153 87 231
73562 M 111 15.0 2 15 138 66 318
$3363 Y 108 17,3 3 : a3k ;e 210
7336¢ v 117 1.t 3 6 165 s¢ 22¢
Mear 312 16.8 2 17 143 T8 106
735¢7 F - 4.7 i ‘9 150 g¢ 11.6 108
73566 H 120 1707 2 18 153 78 13.¢ 12¢
73569 F 117 23.7 3 15 14 52 11.8 o7
73370 13 114 7.6 3 28 150 93 i1.¢ 136
rasy: 13 1:° 18.6 aNs 13 147 8¢ ik st
Mear a7 15.3 2 % 148 b 1t
30 oo
73572 ¥ 137 20.7 3 15 123 60 1.8 267
73573 ¥ 12¢ 16.8 2 16 138 8¢ 11.8 220
73574 M 123 15.3 3 8 114 E 112 198
T353: ¥ i 15.3 ! 15 ) €0 1.z 30T
73336 ¥ 153 2.6 1 15 101 gz (S sie
Mear 123 17.9 2 14 128 33 1:.3 220
73577 F 132 21.9 3 16 129 93 13i.€ ag
73578 F ) 15.6 3 5 147 60 P 113
7387¢ 3 123 1€.7 2 13 165 7t 1.2 1
73580 ¥ 114 15.3 0 12 195 96 1.6 108
7358: F 108 15.3 3 12 156 78 1l.a 108
Mean 120 17.0 2 12 158 86 1l.. 121

QXS - Juanzisy nor sufficient
X reszinine rhosphoxinase

878009V TH

LIT-GES

EID123399

POO0021503
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Page 29

Ninety Dax Subacute Rat Toxicity Study.

TABLE 1L,

Individual Biochemical Vaiues - 1 Month.

Srour . Y=Gluramvl C.P.K.*  F.G.0.T. *.6.P.7. Caiciur  Alk. Phes.
£z Giucose E.ULN, Peptidase Signz int'} int'l DEL int'l
Numper Sex mg 100 oo mg 100 =2 S:gma units ol units =2 units, o units o iter unis o
200 opr:
T3382 N 108 15.C 2 i8 33 78 2.« 23
rase: I 123z T 2 18 1358 90 i2.2 26k
v 138 13.3 2 17 9¢ 62 P 18¢
N pcis el 3 2. 12¢ £ PO 2l¢
N 123 18.¢ 1 2 11é 6€ 1Lk 1¢3
127 i7.C 2 19 121 7€ PRl 28
72587 F 1-." 3 2 132 8: LIk o
73588 F 105 14,7 1 55 132 72 PO L 7t
7358¢ I3 138 18.3 3 17 120 87 b 11
73590 F 144 17.7 2 31 L 17 108 11.¢8 122
73591 ¥ 126 15.0 QNs 11 117 60 i2.¢ 9¢
Mean 12« 1e.: 2 25 138 8z pO, 10¢
30 _pom:
72892 d 123 20.7 0 2l 108 78 1ile 213
vases ¥ 132 2.7 1 117 gl b 258
T3E0. b3 123 1£.0 H 11 1A LB tyE 184
T3kel M 132 26,7 2 1C : 117 78 PPN ¢ 2
7336 hd 123 21.6 3 28 11é 90 il 365
Mean 127 16.¢ z 10€ 75 Il.E it
tasa7 F 102 19.5 3 2] 123 6 };-1 132
735%¢ F 105 15.0 1 10 135 7 € 7¢
73s09¢ 7 103 15.3 3 12 108 57 P o
7360C F 117 12,32 1 4 144 9¢ il.. N
736G1 3 162 £.0 b 28 156 66 PN 123
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SYNOPSIS

In a ninety day oral study in rhesus monkeys, Fluorad®
Fluorochemical FC-143 was administered at dosage levels of 0 (control,
treated only with 0.5% Methocel®), 3, 10, 30 and 100 mg/kg/day. Two
male and two female monkeys were initiated at each dosage level and
also in a control group. The monkeys were observed twice daily for
general physical appearance and behavior and pharmacotoxic signs.
Body weights were recorded weekly. Hematological, biochemical and
urinalysis studies were conducted once in the control period, at the
end of the first and third months of study.

The moukeys treated with the higher dose, (100 mg/kg/day) all died
during weeks 2 through 5 of the study. At the 30 mg/kg/day dosage
level, three monkeys died during weeks 7-12. They all showed signs of
toxicity in the gastrointestinal tract (anorexia, emesis, sometimes
brown in color, black stools), pale face and gums, swollen face and
eyes, slight to severe decreased activity and prostration. The
monkeys of the 30 and 100 mg/kg/day dosage level showed body weight
losses from the first week of the study.

Because of the early deaths of the monkeys at the 100 mg/kg/day
dosage level, the clinical laboratory tests were not conducted.

The monkeys at the 30 mg/kg/day dosage level showed, in the first
month of the study, slight increase in prothrombin time and in acti-
vated partial thromboplastin time (A.P.T.T.) values, as well as
decrezced 2lkaline phosphatase activity in the serum (statistically
significant). Only one wmonkey from this dosage level in this period
showed a low albumin value. At the end of the study, the only
remaining monkey from the 30. aglkglday dosage level ‘showed apparent
anemia, low blood glucose, alkaline ﬁhosphatase, total protein and
albumin values.

There was no mortality at the 10 mg/kg/day dosage level. One

monkey had black stool on several days in week 12 and occasionally

137-090
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anorexia and one monkey exhibited pale face and gums. At this dosage

level there was a very slight increase in the activated P.T.T. values

in the female monkeys during the first month of the study {not sta-
tistically significant). There were no changes in the other indices

and no changes in the body weight. In single monkeys from the 3 and

10 mg/kg/day dosage levels, there were trends toward decreased alkaline

phosphatase in the serum.
In the control and the 3 mg/kg/day dosage level there was no mor-

tality, no changes in the body weights and no signs of toxicity. Soft
stool, diarrhea or emesis were observed occasionally.

The mortality and the above mentioned signs of toxicity in the 30
and 100 mg/kg/day dosage levels were compound-related. There was a
trend toward the same signs of toxicity in single monkeys at the 10

mg/kg/day dosage level. The 3 mg/kg/day dosage jevel seems to be free

of signs of toxicity. There is an evident relationship between the

administered doses and the degree of the toxicity.

No gross or microscopic lesions which were considered compound-
related were seen in tissues other than the adrenals, bone marrow,
spleen and lymph nodes for male and female monkeys at the 30 and 100
mg/kg/day dosage levels. Microscopically, the adrenals from male and
female monkeys at the 30 and 100 mg/kg/day dosage levels had compound~
related marked diffuse lipid depletion; the bone marrow from male and
female monkeys at the 30 and 100 mg/kg/day aosage levels had compound-
related slight to moderate hypocellularity; the lpleen and lymph nodes
from male and female monkeys &t the 30 and 100 mg/kglday dosage levels
had compound related moderate atrophy afﬂjﬁ%ﬁ?%?:%gil ties"“

gtatistically significant variations in aexégroup mean weights of

a few organs occurred between the control end exparxmental Eroups.

These variations were of unknown biological significance and were not

accompanied by morphologic alteratioms.
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II. COMPOUND

The compound was received from 3M Company, Saint Paul,

on October 24, 1977 as shown below:

Label pDescription
Fluorad® Fluorochemical FC-143 white powder
3M Stock No. 98-0211-0008-0

Lot 340

R R R
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CLINICAL STUDIES

A. METHODS:
1. General Procedure:
Ten male rhesus monkeys (weighing from

2.60 to 3.90 kilograms)

and 10 females (weighing from 2.95 to 3.80 kilograms) were initiated

on this study. The monkeys were purchased from Primate Imports

Corporation, Port Washington, N. Y. 11050. The monkeys were housed

individually in hanging wire mesh, "squeeze type" cages and maintained

in a temperature, humidity and light controlled enviroment. Purina®

Monkey Chow® was fed twice each day and fresh apples were fed 3 times

a week. Water was available gg 1ibitum.

puring the conditioning period, the monkeys were tattooed on

nd intrapalpebral tuberculin tests

the inner surface of the thigh a
d at bimonthly inter-—

Tuberculin tests were conducte
jod. Also a complete physical examina-
jor to initiation of

were conducted.

vals during the treatment per
e staff veterinarian pr

tion was conducted by th
Only monkeys in good health were selec

compound administration. ted

for the study.
This study was initiated on January 11, 1978.

1978.

Terminal sacri~

fices were conducted on April 12,

2. Compound Administration:

At the end of the conditioning period the monke
so that the initial average body

ys were divided

into five groups on a random basis,

welights were similar:

Number of Honke§s o
Male Female Dosage Level
2 e ‘»,_v.?i:,,«‘_\-.a-v TR £ V J'm {0} SO
2 2 iadind, Mgl kgl day
2 2 10 mg/kglday
2 2 TR0 Eg kgl day
2 2 ~~100 ‘ag/kg/day
137-090
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The test compound, suspended in 0.5% Methocel®, was admin-
istered by gavage, 7 days each week. All doses were given in a
constant volume. Also the same volume of 0.5% Methocel® was given to
the vehicle control group. Individual daily doses were based upon the
body weights obtained weekly. )

3. Observations:
The monkeys were observed twice daily for general physical

appearance and behavior and pharmacotoxic signs. Individual body
weights were recorded weekly. General physical examinations were con-
ducted in the control period and monthly during the study.

4, Clinical taboratory Tests:

Blood and urine samples were obtained for analysis from all
monkeys once during the control period and at 1 and 3 months of
study. The monkeys were fasted overnight prior to the collection of

blood and urine samples.

a. Hematology:
Hematological studies included: hemoglobinl, hematocritz,

erythrocyte count3, total3 and differential leucocyte counts, reti-
culocyte counta, platelet counts, prothrombin time6, activated
partial thromboplastin time7 (A.P.T.T.). Mean corpuscular hemoglo-
bin, mean corpuscular volume and mean corpuscular hemoglobin con-
centration were calculated.
b. Biochemistry:

Biochemical studies included: £fasting blood glucoseg,

blood urea nitrogena, serum alkaline phosphacasea, serum glutamic

oxalacetic and pyruvic traqigminase accivitiess, cholester019

[P o [P 2 R 2T B A

total proteing, albumin8 sodiullo, yotassiumio chloride9

inorganic phosphate?, y-glutamyl transpeptidasell (y-G.T.P.) and

creatinine phosphokinaseg.

137-090
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c. Urinalysis:

Urinalysis {ncluded: measurement of volume, pﬁlz and

cription of color and appearance; qualitative

specific gravity; des
12, ketoneslZ, occult bloodl2 and

tests for proteinlz, glucose

microscopic examination of the sediment.

d. Statistical Analysis:
ysis of body Qeights and clinical laboratory tests
ed the treatment

Anal
All statistical analyses’ compar

were performed.
The tests were compared by

groups with the control group, by seX.
£ variance (one-way classification
test (for equal or unequal

13 using Dunnett 'slé

analysis o ) Bartlett's test for

homogenelty and the appropriate t-

) as described by Steel and Torrie
gnificance of differences.

variances
multiple comparison tables to judge si

B. RESULTS:
1. General Behavior, Appearance and Survival:
monkeys at 0, 3 and 10 mg/kg/day

There was no mortality in
dosage levels.

The monkeys from the control and 3 mg/kg/day dosage levels
or or signs of toxicity. Soft stool or
Frothy emesis

did not show any unusual behavi
moderate to marked diarrhea were noted occasionally.
was also noted occasionally.

At the 10 mg/kg/day dosage leve
cxcept Monkey 7363. In week 7 its face

It had been occasionally anorexic in week
4 and black stopls appeared for several days in week 12 of the study.
At the 10 mg/kgfday @osage dsvel =Euren: g 8, died during

1 the monkeys did not ghow any

unusual signs of toxicily,

appeared swollen and pale.

weeks 7, 12 and 13 of the study. Prom week & “the ‘sonkeys were
anorexic. Slight to moderate and sgﬁgifﬁéﬁwééﬁifgna‘crensed.;ctivity
was noted occasionally to frequently fot.the‘foﬁ£ﬁﬁankeys. “gmesis and

ataxlia were very rarely noted, for one monkeye.

137-090
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W——

and gums were noted. From week 6,
noted. Monkey 7387 showed slig

weeks 2 through 5 of study.
as the previous group,

week 1) and were more marked:

Page 7

Swollen face, eyes and vulva, as well as pallor of the face

for two monkeys, black stools were

ht to moderate dehydration and ptosis

of the eyelids.

o the 100 mg/kg/day dosage level died during
They showed the same symptoms of toxicity

All monkeys fro

but they appeared sooner in the study (from

anorexia, frothy emesis (sometimes

brown in color) pale face and gums, swollen face and eyes, decreased

activity from slight to severe, pt
2. Body Weights (Tables 1-3):

Changes in body weight were similar for monkeys from
Monkeys at the 30

ostration and body trembling.

the

control and the 3 and 10 mg/kg/day dosage levels.
and 100 mg/kg/day dosage levels lost body weight after th

There was statistically significant decreases in the body
ge level in week

e first week

of study.

weight for the male monkeys at the 30 mg/kg/day dosa

13 of the study. The female monkeys of the same dosage level and the

monkeys from the 100 mg/kg/day dosage level were dead in this period.
3, Laboratory Test (Tables 4-15):

a. Hematology:

There were no noteworth
In the first month of the study there

y changes in monkeys from the 3 and

10 mg/kg/day dosage levels.
was a slight increase (not statistically significant) of the A.P.T.T.

the 10 mg/kg/day dosage level and a statisti-
and prothrombin time values

In the third month of

values in the iemaies> ail
cally significant increase of the A.P.T.T.

in monkeys at the 30 mg/kg/day dosage level.
there was a highiné?gase’in%%“ﬁmiﬂantimd 4ndices for

the study
iving monkey from the 30 mg/kg/déy dosage level. The same

the one surv
monkey (#7455) had pronounced anemia as well.

137-090
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The statistically significant increase in the hematocrit
in monkeys at the 10 mg/kg/day dosage level and in the platelet count
in monkeys at the 3 mg/kg/day dosage level at 3 months of study, were
within the normal physiological limits.

b. Biochemistry:
There were no noteworthy changes in monkeys from the

control, 3 and 10 mg/kg/day dosage level. Only one monkey from the 3
mg/kg/day dokage level and one monkey from the 10 mg/kg/day dosage
level showed trends toward decreases of alkaline phosphatase (432 and
474 unite/1l, respectively), without statistical significance.

In the first month of the study, decrease in serum alka-
line phosphatase was noted in wmonkeys at the 30 mg/kg/day dosage level
(statistically significant) and in one monkey in the same dosage
level, the albumin in the serum was lower (3.22 g/100ml). The one
surviving monkey (7455) from the 30 mg/kg/day dosage level showed
decreasing of: blood sugar (66 mg/100ml), total protein (5.52 g/100ml)
with albumin (2 g/100ml) and alkaline phosphatase (360 units/l1) and
slightly elevated cholesterol (240 mg/100ml).

c. Urinalysis:

No changes considered to be related to compound were seen

in the urinalysis studies.

137-090
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IV.

PATHOLOGICAL STUDIES
A. METHODS:

1. Gross Pathology:

After completio

surviving monkeys were ane
At necropsy, the heart,
Jovaries and brain were weighed and repre-

and necropsied.

pituitary, kidneys,

sentative tissues were c
Eyes were fixed in Russe

weighed after fixation.

testes
ollected in buffered neutral 10% formalin.

11's fixative. The thyroid/parathyroid was

Page 9

n of the compound administration period all

sthetized with sernylan®*, exsanguinated

liver,.adrenals, spleen,

Monkeys which died during the study were necropsied as gbove.

2. Histopathology:

Microscopic e

eosin stained paraffi

control and treatment groups.

xamination of formalin fixed hematoxylin and
n sections was performed for all monkeys in the

The following tissues were examined:

adrenals kidneys lumbar spinal cord
aorta . liver pituitary
bone lung stomach
brain skin testes/ovaries
esophagus mesenteric lymph node thyroid
eyes retropharyngeal lymph parathyroid
gallbladder node thymus
heart (with coronary mammary gland trachea
‘ vessels) nerve (with muscle) tonsil
duodenum spleen tongue
ileum pancreas urinary bladder
je junum prostate/uterus vagina
cecum rib junction (bone tattoo
colon @maTTOV)
rectum salivary gland
and any other tissue(s) with lesions
: SEBREINDRENCEE S b A G AT
*Phencyclidine HC1 - Bio-Ceutic Laboratories, Inc.,
st. Joseph, Missouri.
137-090
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B. RESULTS:
1. Gross Pathology (Table 16) and Organ Weights (Table 17):
No gross lesions considered compound related were seen in male

and female rhesus monkeys which died on study or were sacrificed after
90 days of study.

Statistically significant variations ino sex group mean weights
of few organs occurred between the control and experimental groups.

The following statistically significant organ weight variations occurred;

Dosage S

Level e
Organ mg/kg/day x Weight Change p<
Heart 10 F absolute,relative decrease,decrease 0.05,0.01
Brain 10 F absolute decrease 0.01
pituitary 3 M relative increase 0.05

The biological significance of these variations is unknown. These organ
weight variations were not accompanied by morphologic changes which were
considered compound related. '

2. Histopathology (Table 18):
One male and two female rhesus monkeys at the 30 mg/kg/day dosage

level and all male and female rhesus monkeys at the 100 mg/kg/day dosage
level had marked diffuse 1ipid depletion in the adrenals. All male and
female rhesus monkeys at the 30 and 100 mg/kg/day dosage levels had
slight to moderate hypocellularity of the bone marrow, All male and

 female rhesus monkeys at the 30 and 100 mg/kg/day dosege levels had

(2 )

in
in the

moderate atrophy of lymphoid foiliclec he spleen. Ome female at the

30 mg/kg/day dosage level and all male and female rhesus monkeys &t the
100 mg/kg/day dosage level had moderate atrophy of the lymphoid follicles

Vi e AT S T ey
SRR I A LR L emm s

AR DA ml, g “ . .y b
> e etk FRGERENE R e

in the lymph nodeé.
No microscopic changes copsidered com@ound related were seen in

the adrenals, bone marrow, spleen and lymph nodes of male and female

rhesus monkeys at the 3 and 10 mg/kg/day dosage levels. No microscopic

137-090
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lesions in tissues other than the adrenals, bone marrow, spleen and
lymph nodes at the 30 and 100 mg/kg/day dosage levels were considered

compound-related.

PR
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Reitman, Editors 6th Ed., 1963, The C. V. Mosby Company, p. 1132.

Coulter Particle Size Counter, Model A, Coulter Electronics, 590 W.
20th Steet, Hialeah, Florida.

General Diagnostics — Warner Chilcott Laboratories Revised April 1965.
General Diagnostics - Warner Chilcott Laboratories Revised Janurary 1967.
Technicon Auto Analyzer, 6/60 Micro Methodology. l

Micro Auto Analyzer II, 6/60 Micro Methodology.

Atomic Absorption IL, Model 353

Sigma GGTP Procedure Bulletin #545. Sigma Chem. Co., St. Louis, Mo.
Bililabstix (Ames Reagent Strips). |

Steel, R. G. D. and Torrie, J. H. (1960), Principles and Procedures
of Statistics, McGraw-Hill, New York, N. Y.

Dunnett, C. W., New Tables for Multiple Comparisons With a Control,

Riometrics, McGraw-Hill, New York, N. Y.
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FC-143:

Ninety Day Subacute Rhesus Monkey Toxicity Study.

_ TABLE 3. T-Test Comparison of Body Weights.
Study .
Week Sex Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day 100 mg/kg/day
13 M 3.78 3.50 3.68 2. 302 -
F 3-55 3-68 3- 78 - -
#p<0.05
*k
_ p<0.01
137-090 350t included in statistical analysis due to only

one surviving animal.
- Line indicates animals had died prior to week 13.
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Page 17

Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABRLE 4. Means and Significance of Hematological Values.
Month of
Hematology Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Erythrocytes, 1 4.46 4.26 4.71 4.53
106/ cmm 3 4.90 4.74 5.47 3.848
Hemoglobin, 1 11.7 11.4. 12.1 11.7
g/100 ml 3 12.9 12.7 13.3 9.78
Hematocrit, 1 38 37 39 36
A 3 37 37 4O%* 302
Platelets, 1 253 233 210 219
103/ cnm 3 210 285% 216 2612
Reticulocytes, 1 0.2 0.5 0.5 0.2
Z 3 0.3 0.2 0.2 0.248
Prothrombin 1 12 12 13 15%%
Time, sec 3 11 11 11 302
Activated 1 28 28 31 35%%
P.T.T., sec 3 26 26 24 652
Leucgcytes, 1 9.49 9.78 9.93 8.44a
107 /cmm 3 9.40 9.83 11.96 10.14
Neutrophils, 1 24 19 26 15
Z 3 16 19 25 368
Lymphocytes, 1 75 76 72 85
% 3 80 76 67 548
Eosinophils, 1 1 5% 2 0
A 3 3 3 6 3a
Monocytes, 1 0 0 0 0
% 3 1 2 2 78
Basophils, 1 0 0 0 0
Z 3 0 0 0 0@
MCV, 1 86 86 82 80
g 3 75 78 73 782
MCH, 1 27 27 26 26
uug 3 26 27 24 L5e
MCHC, 1 31 31 232 32%
g/100 ml 3 36 35 34 328
SRR T e R et
*Significantly different from control group, p<0.05.
137-090 *%Sjignificantly different from control group, p<0.01.
ayalue not used in statistical analysis due to only
one animal surviving.
EID123438
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141, 2»:».: =_< r:.:: ute Rhesus :::r».v. .ﬁ:x_..:w Study,
Fanbe 7, :::i;::_ _...__r:.::x_. Values - 3 Monthe, '
roup, Frythreo- Hemo— Hemato~ Reticu- Prothrombin  Activated Leueo- X .z).._:m:_...__ 1 Lvapho-  Fos fuo- Mono-  flasa- .
Honkey ten globin erit ! _nwa—mna focyten Time P.T.T. «n.:. A... 2. eyt es© phi i1s© eviest phits' nov  nen MGG
Mubiaeg 0 eom  g/100 mi b4 107/ cns b4 sec sec 107 /cnm Z 4 r4 7 wl iy g/ 100wl
a.::- rol:
7362 M 4,89 12.9 37 217 0.2 Hi 32 7.82 20 0 74 4 2 0 76 20 i
7405 M 5,29 bt 17 218 9.3 HY 25 12.84 o 3] 85 4 L (1] 16 P 19 m.
1336 ¥ 4,72 12.9 16 170 0.4 B 25 8.41 16 0 79 4 1 0 16 27 16 mﬂ
7 36 v 4L 69 12.8 16 234 0.3 t 20 8.51 18 I 80 0 | 0 17 27 0o N
—i
tHean AL 80 12.9 17 210 0.3 i 26 9.40 to [}] an 3 ] 0 75 26 A o
—
3 wg/ky/day: ) a
764 M 4. RB6 _~ 9 37 299 0.1 it 24 7.1 24 0 71 h ) 0 16 27 14
7360 H 6,400 2.0 34 278 0.2 I 26 S5.44 25 0 74 0 0 I 0 27 19
(ALl ¥ 4,97 .o . 149 313 0.2 11 28 18.21 16 0 76 5 3 0 9 76 13
7185 3 4.7 1.0 17 248 0.2 a] 24 8.35 10 0 82 5 3 0 9 2R 35
Mean 4,74 12.7 37 285 0.2 11 26 9.81 19 0 76 3 2 1] /8 27 15
10 mg/kg/day
763 M b, 04 13.6 40 214 0.2 K} 24 8.41 34 0 60 4 2 0 79 27 ¥
7498 M (1] 12.6 40 218 0.3 1 23 20.18 4 0 94 2 0 0 n 12 12
7128 F 5.47 13.4 40 219 ¢.3 i1 23 10.72 13 0 51 11 S 0 73 24 113
ALY F 5.65 11.5 L) 212 G.1 11 27 8.52 0 0 64 ) i 0 69 74 15
Mian 5.47 13.3 40 2186 0.2 it 24 11.96 25 0 67 [ 2 0 7% Hy ¥
0 mglkglday: ha
77, M Died, woek 7
Th54 M 1.860Lb g 7 0 261 0.2 30 65 10,14 36 0 54 3 7 0 /8 25 32
TM2 F pied, week 13 )
7187 F Died, week 12
Hivagy .84 9.7 0 261 0.2 30 65 10.14 16 0 54 3 7 0 8 25 12
LU ___N\rm\.a.....v."
736l M Bied, week 5
J450 M Pied, week 2
Fiin ¥ Died, week 3
13t ¥ bied, week 4
. .. Potkioevionis
¥
147 -t :n Nacteated erythroe YELeR /190 Fonene ytea
. The dtfferenttal teucor yte means have boen ad jostod o ..._::_ 10,
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 8. Means and Significance of Biochemical Valﬁes.
Month of
Biochemistry Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Glucose, 1 89 117% 104 122
ng/100 ml 3 81 96 88 662
B.U.N., 1 23.0 21.2 22.5 26.1
mg/100 ml 3 27.6 20.2 22.0 22.68
Alk. Phos., 1 597 847 601 365%
int'l 3 851 783 743 3608
“units/1 .
S$.G6.0.T., 1 29 35 34 59 **
int'l 3 45 41 35 882
wnits/1
5.G.P.T. 1P 15 21 3k 44
int'l 3 31 31 34 468
units/1
Cholesterol, 1 165 154 158 174
mg/100 ml 3 165 141 154 2408
Total Protein, 1 7.94 8.23 8.66 8.36
g/100 ml 3 8.21 8.24 8.43 5.528
Albumin, 1 4.78 5.05 4.66 4,28
g/100 ml 3 4.82 5.12 5.17 2.008
Sodium, 1 153 152 155 152
meq/liter 3 151 154 159%% 1508
Potassium, 1 5.1 5.1 5.2 5.7
meq/liter 3 5.5 ' 5.6 6.0 5.98
Chloride, 1 112 110 113 112
meq/liter 3 113 112 114 1138
y-G.T.P., 1 61 49 47 33
Sigma 3 44 38 51 498
units/ml
C.P.K., 1 9 14 - 16 19%
Sigma 7 6 9 108
units/ml
Inorganic 1 7.9 7.2 7.0 - 6.7
Phosphate, 3 6.9 6.3 7.3 5.08
mg/100 ml L e LRSS e A NN
-
.
>
os)
*Significantly different from control group, p<0.05. S
137-090 **Significantly different from control group, p<0.0l. ot
aValue not used in statistical analysis due to only =
one animal surviving.
PO0003 1545
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FC-143;

Ninety Day Subacute Rhesus Honkey Toxtcity Study.

TABLE 9,
Group,
Minkey

Control;
7302
7365
7136
7386
Mean
3 mg/kg/duy:
7364 H
71366 M
7184 F
7185 F
Mo an
10 mg/wg/day:
7163
7458

7328
7383

Hean
30 ma/hg/day:

7367
7455

7182

7187
Mooy

00 ma/kg/day:

7361 M
7456 M

73145 F
71381 F

T XX

T XX

mm XX

Hean

1372-10n

Individual Blochemical Values - Control 1.

Glucose
Number Sex wg/100 ml

94
82

19
85

85

111
n

96
a7

96

89.

180

98
98

116

108
110

132
17
17

93
1)

75
9

97

o vt ot 4+ i > o

Y 8 ot st . et s ¢ s 5 em oo s

Alk. Phos. 8.G.0.T. S.G.Pr.T. Choles-  Total

B.U.N. fnt'l int*1 dnt't terol  Protein  Albumin

mg/100 m1  unlts/} units/1  units/1 mg/100 ml g/100 ml g/ 100 mi1
41.0 40 40 99 21y 8.68 5.40
16.7 659 61 Ry 123 9,50 4.30
25.0 915 30 RO 185 9.52 5.3
21.0 960 39 86 190 B.52 5.12
25.7 829 43 88 179 9.06 5.03
880 42 94 197 9.08 5.28
581 60 9 172 9.12 5.80
570 a8 106 133 10.12 5.19
1329 60 76 154 8.72 4.80
833 50 91 ) 164 9.26 5.27
1167 46 118 237 9.84 5.10
B0, 63 136 107 10.08 3.99
776 26 75 189 B8.48 5.14
581 31 91 168 8.32 5.25
B3 42 105 175 9.18 4.87
970 47 114 150 9.38 5.60
687 37 86 205 9.50 5.31
641 40 79 176 11.t0 5.72
974 45 138 194 9.44 5.60
819 42 104 181 9.86 5.56
29.0 59¢ 43 B8O 155 B.60 5.00
NU.O. 199 40 104 202 9.00 5.69
28.0 570 40 96 151 8.98 5.19
22.1 1237 40 1073 124 9.60 4.89
25.5 800 41 96 in8 9.05 5.19

Sodlum  sium  ride Phosphate y-C.T.P.
meqf/l meq/1 mg/100 ml Stpma w/mi

meq /|

160
155

156
162

158

155
157

162
158

158

167
150

157
159

158

170
1673
165
159

163

159
157

157
159

I58

Potas~ Chio- Inorganic

5.0 it 6.5 67
5.3 110 6.7 44
4.3 110 6.5 4t
5.0 1 6.5 37
4.9 11t 5.6 47
4.3 108 5.0 50
4.9 108 7.1 W
6.0 113 6.1 32
5.2 i16 5.4 41
5.1 111 5.9 38
6.2 117 6.7 8
4.9 107 7.7 55
4.4 109 6.3 51
5.1 112 6.0 59
5.2 11l 6.7 61
"6.2 116 6.9 65
5.3 111 * 6.6 59
5.5 112 6.8 43
3.9 113 5.4 39
5.2 13 6.4 52
5.9 116 6.9 64
4.5 1u9 5.7 44
5.2 1t 5.6 38
5.2 112 6.7 4
5.2 12 6.2 53

15
1]

85
16

Y4

12
26

16
29

21

1o
110

34
64

32

15

18
16

17

20
o

V7

Creat tufoe
Phosphok innge
Stpma nfm?
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 12. : Means and Significance of Urinalysis Values.
Month of

Urinalysis Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Volume, 1 35 33 51 41

ml 3 71 94 51 402

pH 1 8.5 8.5 8.1 8.1

3 8.3 7.6 8.2 6.62

Specific 1 1.028 1.026 1.026 1.026
Gravity 3 1.018 1.015 1.024 1.031

4Value not used in statistical analysis due to only
one animal surviving,
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FC-143: Vinety

Page 29

Day 3ubacute Rhesus Monkey Toxicity Study.

TABLE 16. Summary of

Gross Necropsy Observatipns, Terminal Sacrifice.

B
2

0 me/kg.dav 3 mg/ke/dav 10 me/kg/day 30 kg/dav .00 ng;wasday
=z = = T % £ T = L - £ % £ £ %%
e
Site %,ﬁggumcc F D o N e e ™M ~ O s - A =
Lesion EfE f:=22 23232 g2L5xB RLERZR 2SR
s E 2z ~ s ~ o~~~ P~~~ ~ o~~~ ~ o~~~
%o Gross Lesions X b -
External
sweiling, eve ares =
alopecia X
denydrated X
emaciated x
red vaginal discharge : x
scapb., facial area ES
Lung
mite lesion X X x x x X X X X X X
adhesions X X X x x x
dark red foci/reddish purple area x x x X x
vellow, white foci X 4
nodules . X
deart
nemorrhage, subendocardial X x
gelatinized fat, endocardial bs
atrophy X
wymoh Nodes
enlarged x
racdish black in color X
Thyaus
atrophy x
Abdonminal lavitr
gepiezion of Iat X
Sgomach
dars red TYoci X X X %
erasion, mucosa, pvloric portion X
mucosal nyperenmia X
weéilowish z2latinous material,
fundi: porvion X
hemorrhage, fundic mucosa X
ulecars X
Small Intestine
agreenisn-gray mucoid material x
darx red/brown mucoid material o x x X
liquid, blood tinged fluid X
Teddish Srownm inocolcr X
congesticn, mucosa X
hemorriage, mMucosa <
Larze lntestine
songestivn, nucosa . .
o . _V:

hemurrhaze, Tuccsa
dark recdish black foci
semi $slil, blood stained zontents

*Died on Study
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FC-143:

Ninety Day Subacute Rhesus Monkey Toxicity Study.

Page 30

TABLE 16. Cont.

Summary of Gross NeuZo®sy Nbgervations.

0 mg/kg/dav 3 mg/kg/dav 10 mg/kg/dav 30 mg/xg/davy 100 mg/kg/dav
N £z o« = z = = & zZ F & ¥ =z 3 i ¥ =z L &

site B NS 9L S - B ) Lol - - - B} ~oN N R

N . > - :_‘: ™Moox -2 -2 - B - v N e N m B - Voo

Lesion “ - a - = = K .y e = - e = M -~ wm =

pis ~ o~~~ ~ NN~ ~ e P e we ~ o~~~

Pancreas

aciessory spleen x
Liver

erst x

brownisn color X
. accentuated lopulations . X X

granular surface x

yellowish mcttling x

reddish yellow color *
Kidnevs

brownish discoloration x
Skin

subcuraneous ecema, abdomen x

subcuzaneous hemorrhage, abdomen X

*Mied on Study
-
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ST s | SRTE s sty oo page B3
¥C-143: Ninety Day Subacute Rhasus Monkey Toxicity Study,
TABLE 18. o Microscopic Observations, - =
Control 3 eg/kg/day ~ 10 mg/kg/day 30 mgfkg/day 100 og/kg/day
weNIE X N & r X M & E X B & F F B M X x &
o~ b « & & x % & %
Tisnue £ffly s 2 2 $ 2858 328 ¢ B E2E % 8%
Leston E§EQ~~.~:~-~£ f g R R ERRR &R
Brain 1 1 1 1 1 1t 1 1 1 11 1 I | 1 1 1 1
focal perivascular lyuphoid
infilerates 3
Spinal ecord 1 1 1 1 1 1 1 1 1 1.1 1 1 1 1 1 1 1 1 1
peripheral nerve 1 1 1 1 1 1 1 1 i 1 1 1 i 1 1 1 1 1 1 1
Eye 1 1 1 1 1 : 1 1 11 1 1 1
Sarcocystis sp. in ocular
muscle x x x
focal lymphoid infiltrates in
sclera 3
focal lymphoid infiltrates in
lacrimal gland 3 3
focal lymphold infiltrate in
palpebral conjunctiva 3 3
cystic tarsal gland 3
Pituitary 11 1 1 1 1 1 1 1 1 1 1 1 1
diffuse congestion - 3 2 3 3 3
seall parenchymal cyst ‘ : R
Thyroid ' 1 1 1 1 1t 1 1 1 1 1 1 11
foci of interstitisl lymphoid
infiltrates 3 2 2
focal interstitial fibrosis 3 2
diffuse congestion 3 3 3
parathyroid 1 1 1 1 1 1 -« - - . - - - 1 - - - - 1
diffuse congestion . 3
Tougue 1 . 1 1 1 1 1 1
focl of inflemmatery cell infil- L
"7 trates {n lémina propria asd T B S i it e S e .
sucoeal epitheliva . 3 3 4 2 3 2 3 2 2
focl of inflammatory cell infil- T
trates in muscle Fd 3 2 2
sarcocystis sp. ® )
Fsd - . - - RS “*»’;}{ X ; w-,,’& -.}@a‘é}v;«%' ' -.‘E:{.‘
Coda: x < -gonditiod Present ~ivh »:maderasa-
& - autolyzed 5 - marked
"1 - not -Ehesvkedble T TG o RRCRGSS ’;:"“V'v"“" e et e T WA e = - .
.2 ~wary sligbt . .. - ®.nac avallable =
3 - slight $EE T ntied 6t sactlficed “ih Egtrgmis oo EE
w
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FC-143:

TABLE 18. Comt.

da 100 =zg/kg/day

E

Control

M
M
F
F

Tiseue
lesion

73824 p
7387% ¥
74560 M
73618 M
73352 ¥

Croup, S
Honkey e
Number x
7362
7365
7336
7386

—
L]

-
L]
]
L]

Tonsil

foci of inflammstory cell infil-
trates in mucosal epithelium
and tonsillar crypt

Sarcocystis sp. in muscle x

Gongylonems sp. in mucosal .
epithalium x

atrophy of lymphoid follicles & 4

»
~
b
N
L2
w
-
w
S
)
»
w
&

Adrenal 1
foci of dystrophic mineraliza-
tion 3 3 2 2 3 2 3 2 2
diffuse congestion
diffuse iipid depletion
foci of lymphoid infiltrates
in sinusoids 3 2 2 3 3 3 2
scidophilic degeneration of
individual to small groups
of cells

73810 ¥

Trachea
foci of {inflammatory cell infil-
trates in lamina propria 3 3- 3 3 2 2 3 3 3 3 2 2 3

Salivary gland 1 1 1 11
focal interstitial lymphoid o
infiltrates 2 3 2 3 4 3 2 2 3 3 2 3
diffuse congestion
decreased cell size, loss of
cytoplasmic granules

oy
f o

lung

acarien pigment (paribronchial,
peribronchiolar, perives- R
cular) 3 2 2 2 3 2 2 2 2 2 3 g8 3 2 2 & 2 2 2

focal perivascular lysphoid . :
.infilzraces -

mu peribronchial/peribron-
‘chioclar lysphoid aggregates

Jung mite in bronchiolar lumen

interstitiel pneumonia

diffuse congestion

" foreign body pneuecnis

“Yocel hemorrhage’ :

acute focal bronchopneumonia

9f plgmnt

oun Algregates .
‘hden llvecllt mtopha;cs
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FC-143: Ninety Day Subscute Rhesus Monkey Toxiclty Scudy.

TABLE 18. Cont. ) Microscopié 'm»uruttoul

Control . _3 ma/kg/day 10 og/kg/day 30 mg/kg/day 100 me/kg/de
wexi T X W oM X LE M oM E & B B EOZ oA & E R M
o]
o o «®
Tissue I EEE R EEEEEE N EEEEER
Lesion £ ~ R R 8 X R R R R I L g g2 2’ & R R
Heart 1 1 11 1 1 1 1
focal interstitial lyamphoid
infilerates 3 3 3 2 3 3 3 2 2
focus of lymphoid infiltrate in
endocardium . 3
focal subendocardial hemorrhage : . 3
srrophy of epicardiel fat 4 4
Aorta 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1
Spleen 1 1 1 1 1 1 1 1 1 1 ’
atrcephy of lymphoid follicles 4 4 4 4 4 & &
diffuse congestion 3 3 3 3 4 3 & & 3
focal amyloidosis in lymphoid
follicles 3
increased amount of hemosiderin
pigment 3
Lymph node 1 1 1 1 1 1 1 1 1 1 1 1 1
atrophy of lymphoid follicles & & 4 &
incressed amount of hemosiderin
pigment 3 3
neutrophil infilerate in :
sinuses . 3 3 5
diffuse congestion 3
lymphoid hyperplasia 3
Esophagus 1 1 1 1 1 1
focl of inflammatory cell infil-
trates in lamins propris 3 2 2 3 2 3 2 2 3 2 2 2
foci of interstitial lymphoid
infilerates in muscularis 2 2 2 2 2
Gongylonema sp., in wucosal
eplthelivm E
Stomsch
: 2rfoel of tnflaematory csll infile - e En % IELLN I ChalUE LTI MO o L .
trate in lamina propria 3 4 13 3 3 3 4 4 6 3 4 3 3 3 3 2 4
diffuse congestion 2 3 3 3

focl of inflemmatory cell {nfile

trates {n submucosa T 4
foci of infleomatory cell infil- it at T -
trates in muscularis R | ‘

foci of {nflammatory c:ll infil-
. LITCFBLeS AN SBEDER. . . -l
perasitic granuloma :'.n omentumn
focal mucosal hemorrhage
focal coagulation negrosis i{n

micosa : e B
L ks s, e S KR R O ARSI T B e e e = < e
Code:  x - condition present & - moderate >
& - sutolyzed $ . marked g -
1 -~ not resmsrkable _;g @Ktrems S
2 - very slight U e et ivunlblc T W
3 - slighe *Died or sacriffced i3 sxrremis P
137-090 uh
EID123456
"‘.':.‘; R L Lo . e . : . ?"G{}{_}ﬁki EL}JL‘ —
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FC-143: Ninety Day Subacute Rhc:uc Monkey Toxicity Scudy.

Page 36

TABLE 18. Cent.

Wicroacopic Obucrvaticns

L]

Tissue
lesion

Group, S
Monkey e
Humber x
7362

Control

x

7365

3 mg/kg/day

30

mg/kg/day

100 ma/kg/day

7336

333 %

~ 4 L

‘ e

i

10 mg/kg/day

35
7458
7328
7383

&

7453

P

M

137~
7382+~
7387* ¥
7456 M

: "

7361*

[ 4

7335%

(™

Small intestine

diffuse villous atrophy

focal hemorrhage

diffuse congestion

focel aggregate of brown pigmant-
laden foamy macrophages in
oasentery

inflammatory cell infiltrates in
serosa

atrophy of lymph nodule

-

-

i | S S |

1

o
[
(23
1=

-

W e
w

W

W

Cecum 1

transoural inflamsatory cnll
infiltrates

diffuse congestion

focal mucosal hemorrhsage

inflammstory cell infiltrates in
serosa

parasitic granuloma in muscularis

atrophy of lymph nodule

N W

Colon 1
diffuse congestion
perasitic granuloma in submuicosz
trapsoural inflammatory cell
infiltrates
focal mucosal hemorrhage
atrophy of lymph nodule

o~

Rectum 1
diffuse congestion
inflammatory cell infiltrates
in muscularis
atrophy of lymphoid nodule

Pancresas 1
focal periductsal lysphoid
_ infiltrates
“"focal interstitial lymphcid
infilerates
diffuse congestion

IR LT R

o Z

iy
S IRy

A N

Thysus o 1

EL SN .

+37-09n

(RN

uutniyzcd

aot remarkable

very slight
slighe .. .

[..6< extreme -

7381* F

906£00dV1H
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Ninety Day Subscute Rhesus Monkey Toxicity Study.

FC-143:
TABLE 18, Cont. © Microscopic Qbsewvaricms. .- L .- . . - - : S i
Control 3 da 5[53 g 30 glkg/day 100 mg/k_L/dlj
moxl £ T & & 00X X bk & £ X B B X X BB
o P . e
£88 & »n @ w 3 ¥ g 8 2 288 0 g & K & £ & X e
Tiseue e=§a:aznz.a°s:asgaasg”a |
Lesion ug ™~ ~ ~ ™~ ™~ ~ 2 ~ g ~ P - ™~ O~ -~ [ ~ i:.‘ ™~

e

Liver

portal inflammatory cell infil-
trates

parenchymal inflammatory cell
infiltrates 2 2 2 3 3 3 3 3 3 3 2

diffuse congestion .

scidophilic degeneration of
individuzl to small groups

. of hepatocytes 3

diffuse hepatocellular hyper-
trophy with cytoplasmic ]
vacuolation 3 3

neutrophil infiltrates in
sinusoids ’ ’ 3

. Gallbladder 1 a a & a a 1 a

w
L%
(%
(2]
w
~
(%
w
~N
[ 53
[ 53
»~y

foci of inflammatory cell infil-
trates in lamina propria 3 3 4 3 3 2 2 3 2 3 3 3

Kidney

focal interscticial lymphoid

infilcrates 2 2 2 3
mltinucleated lining epithelium

in papillary ducts x X ®
cyst in ssdulle x . L
chronic interstitial nephritis 3
diffuse congestion 4 3 3 3 3 3 3
microlith in renal tubules
small foei of dystrophic miner-

alization 2 2 2 2 2

Urinary bladder
foci of inflammatory cell infil-
trates in lemins propria 3 2 3 2 2 3 2 3 3 3
diffuse congestion 3 3 3 3

Tc:tns
y:cpubc:tl develgpment x x o
“whronic focsl vasculitis - - - & e A e My R
focal perivascular lyuphoid
infilerave

Ovaries e e
emall foci of dyi:rophlc -Lnl!al- Co

tt&:toq

e - e R L o
Code: x - condition pfesent - el
a - sutolyzed =
1 -~ not remarkable g? £
2 - vary slight == oot .evailsble S
3 - slight SmET apled ‘evidatraficed LE— S E
137-090 pogi
<
~3
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FC-143: Hinaty Day Subacute Rhesus Momkey Toxicity Study.

TABLE 18. Cont. : © Ricroscopic nbcma:tnua

Control SPRlkg/day 5( gg z u/k:/day 100 mg/kg/day

‘®r x xO0X &  B

:

¥
1 4

Tissue
Lesion

7366
384
7385
7363
7458
7328
7383
7455
7367¢ M
7382«
7387% §
7361 N
7335¢ ¢
7381y ¢

Group, S
Monkey e
Numbar x
7362
7365
7336
7386

-
-
1]

Prostate
focal interstitial lymphoid
infiltrates 3
focal lymphoid infiltrate in
corpus cavernosus 3 2 2

L84
[ X
w
™
w
"

Uterus
diffuse congestion
blood in uterine glands 2 2 2 2
small focl of hemorrhage in :
endometrium 2 2 3
brown pigment-laden macrophages
in endometriuvm 3
inflammatory cell infiltrates in
endometrium k} 2 4 2
proteinaceous fluid and inflam-
matory cells in uterine lumen

Vagina
foci of lymphoid {nfiltrates in
lamina propriz and mucosal
epithelium 3 4 3 3 4 &
foci of lymphoid infiltrates in
. mugscularis 2 2 3
Sarcocystis sp, x '
focal lymphoid infiltrate in
tunica adventitia 3
diffuse congestion
focal neutrophil infiltrate in
micosa 3

(2]
W
™
wn

Skeletal muscle 1 1 1 1 1 1 1
Sarcocystis sp. x x x x x
focal interstitial inflammatory

cell infiltrates 3 4 2 - 3 2
interstitial fibrosis ’
focal/muleifocal atrophy of muscle
incressed sarcoleamal nuclei

T T ———

Skin
brown/black pigment {n dermis x x x X x x X x x X x x
dermal (nflammatory cell infil- :

trates 2 3

-diffuse eceathosis » 3 3 0 s e el Ve o e .

diffuse congestion T : . . 3

.hmrkcutoou .

“itgw large sreas of heeotihage - S s
. in subcutis

eondition present h . mcdevate TN
- sutqlyzed o § = maTked
- not vemarkable 6§ - extrese

- vary slight .. . . o = got &veilable
- glght teht - D1ed or sscrificed in excremis

W e R
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“ -J 3
. FC-143: Ninety Day Subacute Rhesus Monkey Toxict:y s:udy. 4
TABLE 18. Cont. Microscopic Observations, R
. Control 3 ag/kg/day - 20 mg/kp/day 30 mg/kg/day 100 og/kg/day
N zxmmzz&_&zxkh-::ﬁ-h‘:thh
v € % « & % &«
Tissue g 888 832 32882 ntds g2
lesion N~ R R & ~ ~ R R ~ & R Iy &8 R R R T R R 2
Hagzmary gland 1
brown pigment in dermis x x x x X x X x x X X x x x
hyparkeratosis 3 3 3 3 3 3 3 3 3 3 3
darmal inflammatory cell {nfil-
trates 3 3 2 3 3 3 2
{nflammatory exudate in acinar :
lumen/ducts 2 2 2
{nflamnatory cell infiltrates i{n
intralobular connective tissuse 3 2
diffuse congestion . 3
. iatraepidermal microsbscess ‘ x
Femur T e s e e e e 4 4 4 4 4 41 + 1 1111
Bone marrow (Rib junction) 1 1 1 1 1 1 1 1 1 1 1 1
hypocellular marrow 3 4 4 3 4 4. 4 4
congestion 3 3 4 3 3 4 3
Miscellaneous
scute focal cheilitis, lip 4

.

5 3 { \\‘!.o-r

T IRTERTTTRN

- e et s e s s s Rt

- conditicn preseat - & - modergte
sutolyzed 5 « warked

not remarksble - § - ByTTEES l;;l - ;
vary slight =~ “u not wvailable R
Ilght o *Died or sacrificed {2 extremis
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PPM

10
30
100
300

1000

ANALYSIS OF C,F1cC05 IN SERUM AND LIVER

OF RATS FROM I.R.D.C. STUDY

SURVIVAL

M F

5/5  5/5
5/5 5/5
5/5  5/5
5/5  4/5
5/5* 4/5
5/5%* 5/5

*7-1/2% WEIGHT DECREASE
**22 %

PPM C7F15C0§

IN BLOOD
MoF
0 0
21 -
3 0.15
% -
38 0.25
4y 0.65

. PPM C7F15C0§

IN LIVER
M F
8 0.1
22 0.3

WEIGHT DECREASE - LIVER CHANGES FOR MALE

e,

S T R R R R R S LRSS BT e

016€009dVIH
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PERSONAL & CONFIDENTIAL

L

Sept. 6, 1979.

To: G. H. Patterson
From: Erlk Kissa

FLUORINE IN BLOOD SAMPLES FROM WASHINGTON WORKS,‘PARKERSBURG,W.V.'

The'following blood samples submitted by Dr. Y.L.Power
have been anglyzed for total nonvolatile fluorine ( 3M method)
and inorganic fluorine.

Name ~ PR No. Fluorine ppm
Total Norvolatile Inorganic
3520 2.42 : 0.09 £33
858 0.62 0.08 J-7¥
3133 ~ 0.38 0.08 ;37
e 3793 1.56 o 0.06 .2
eld 3690 ~ 0.30 0.06 .
3904 0.31 0.07 .-~
n 560 0.50 o.ob 20
hys52 : 0.61 0.11 -~
3352 - © 0.un | 0.27 2 17
1482 ~ 0.70 - - 0.11 j;iﬁ
598 - '0.60 0.08 .72
911 | . 0.79 0.09 &7
e 1592 . 0.70 0.11 -5
am 3720 - 2.32 0.25 4.0
W.s. . 0.60 - 0.15
_ PO000315855
-1 -

EID080211

96€£100dIV



Hame PR No. | ‘ Fluofine Ppm

Total Nonvolatile Inorganic

)4.-.”._.\,1 W.S. 0.57 | 0.14 L.H3
“4278 ' 0.85 0.13 2R

3120 . ko5 R 0.1 37!

1447 0.37 ' 0.20 '

864 0.67 . 0.15 .. %

v 767 a 2.19. 0.20

>. 4299 . 1.84 N 0.06 }.75

. 331 186 0.06 [40

These results were obtained by analyzing dfled blood for
fluorine ( 3M metnod) Volatile fluorocompounds if present in
blood, are not detected by this method. The samples will be
analyzed also by our method which determines total fluorine

(volatile andg nonvolatile) in liguid blood.
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