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SYNOPSIS 

Fluorad® Fluorochemical Surfactant FC-95 was administered by gay- 

age to rhesus monkeys at dosage levels of 0, (distilled water only) 

0.5, 1.5 and 4.5 mg/kg/day for 90 days. Two male and two female 

monkeys were initiated at each dosage level and also in the control 

group. The monkeys were observed twice daily for general physical 

appearance, behavior and pharmacotoxic signs. Body weights were 

recorded weekly. Hematological and biochemical studies and urinaly- 

sis were conducted once in the control period and at the end of the 

first and third month of the study. 

The monkeys treated at the 4.5-mg/kg/day dosage level died or 

were sacrificed i._9.n extremis between week 5 and 7 of the study. 

These monkeys exhibited signs of toxicity in the gastrointestinal 

tract (anorexia, emesis, black stool and dehydration) from the first 

or second day of study. All the high-dose monkeys had decreased activ- 

ity and before death showed marked to severe rigidity, convulsions, 

generalized body trembling, prostration and !oss of body weight. The 

mean body weight decreased from 3.44 kg at the beginning of the study 

to 2.70 kg at week 5 of study. At I month of study all monkeys at the 

4.5-mg/kg/day dosage level had decreased serum cholesterol values and 

serum alkaline phosphatase activity. 

All monkeys at the 1.5-mg/kg/day dosage level survived to the end 

of the study. The monkeys exhibi=ed slightly decreased activity from 

the first week of the study which occasionally became moderate to 

marked. Monkeys at the 1.5-mg/kg/day dosage level occasionally had 

black stools, diarrhea, mucous in the stool and bloody stool and exhib- 

ited dehydration or general body trembling at the end of study. The 

monkeys from this group had a slight decrease in mean body weight. 
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In the laboratory tests, there was a decrease in the alkaline phospha- 

tase activity and the concentration of inorganic phosphate in the 

serum at 3 months of study. 

All monkeys at the 0.5-mg/kg/day dosage level survived to the end 

of the study. Monkeys at this dosage level exhibited an occasional 

soft stool, diarrhea, anorexia and emesis. Slightly decreased activ- 

ity was noted in three monkeys at this dosage level. At 3 months of 

study a slight decrease in the serum alkaline phosphatase activity 

was noted. 

No gross or microscopic pathological lesions which, were considered 

compound-related were seen in tissues other than the adrenals, 

pancreas, and submandibular salivary glands of male and female rhesus 

monkeys at the 4.5-mg/kg/day dosage level. Microscopica!ly, the adre- 

nals from male and female monkeys at the 4.5-mg/kg/day dosage level 

had compound-related marked diffuse lipid depletion; the pancreas from 

male and female monkeys at the ~.5-mg/kg/day dosage level had compound- 

related moderate diffuse atrophy of exocrine cells; the submandibular 

salivary glands from male and female monkeys had compound-related 

moderate diffuse atrophy of the serous alveolar cells. 

No statistically significant variations in sex group mean weights 

of organs occurred between the control and experimenta! groups. 
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COMPOUND 

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

on October 24, 1977 as shown below: 

Label Description 

Fluorad® Fluorochemical Surfactant white powder 
FC-95 3-M Stock No. 98-0207-0103-7 
Lot 640 Net w~. 5 ibs. 2,2 kg. 
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CLINICAL STUD!IS 

v=~HnD¯ 

i. General Procedure: 

Eight male (~eighing from 2.55 =o 3.55 kg) and eigh~ female 

(weighin~ from 2.7:$ to 3.75 kg) rhesus monkeys were initla=eJ in this 

study. The monkeys were purthaseJ from Primate imports, Port 

Washington, New York. The monkeys were housed individually in hanging 

wire mesh "squeeze-type" ca~es and maintained in a temperature-, humid- 

ity- and !izht-zontro!led environment. Purina.D Monkey Chord was fed 

t~ice each day and fresh apples were fed 3 times a ~eek. Wa~er ~as 

available ad libitum. 

During the conditioning period, the monkeys ~-=-=~.- tattooed on 

the inner ~urface of the thigh and intrapalpebral tuberculin tests 

were conducted. Tuberculin te~ts also ~:ere conducted t~ice during the 

treatmen~ ;eriod. Complete physical examinations were conducted by d~e 

s.=~ veterinarian prior to initiation of compound administration. 

Only monkeTs in good health ~ere selected. 

Ibis study "~as initiated on February 16, 1978. Yermina! 

sacrifices were conducted on May 17, i978. 

2. Co=pound Administration: 

A~ ~he ~nd of ~he condi$ionin~ period the monkeys were divi!ed 

into four ~roups on a random basis, so that the ininial average body 

,;eights ’;era similar: 

Dosage Level v-robe- of ~’ -’" "~ 
(mg.:kg/day) >:ale Female 

0 (Control) 2 2 
0.5 2 2 
!.5 2 2 
~.5 2 o 

1191.0007 
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The monkeys in the control group were previously employed as 

the control group in an aborted 90 day study in monkeys on FC-95 

(study 137-087). The test compound suspended in distilled water, was 

administered 7 days a week by gavage. All doses were given in the 

same volume of water. This volume of distilled water was given to the 

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, behavior and pharmacotoxic signs. Individual body 

weights were recorded weekly. General physical examinations were con- 

ducted in the contro! period and monthly during the study. Food con- 

sump~ion was estimated. 

4. Clinical Laboratory Tests: 

Blood and urine samples were obtained for analysis from all 

monkeys once during the control period and at i and 3 months of 

study. The monkeys were fasted overnight prior to the collection of 

blood and urine samples. 

a. Hematology: 

Hematological studies included: hemoglobinI, hematocrit2, 

erythrocyte count3, total3 and differential leucocyte counts, 

reticulocyte count4, platelet count5, prothrombin time6 and 

activated partial thromboplastln time7 (APTT). Mean corpuscular 

hemoglobin, mean corpuscular volume and mean corpuscular hemoglobin 

concentration were calculated. 

b. Biochemistry: 

Biochemical studies included: the determinations of 

fasting blood glucose8, blood urea nitrogen8, the activities of 

serum alkaline phosphatase8, serum glutamic oxalacetic 

137-092 
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transaminaseg~ and serum glutamic pyruvic transaminaseg, and the 

concentrations of cholesterol9, total protein9, albumin8, 

sodiumI0, potassiumI0, chloride9, inorganic phosphate9, as 

well as the activities of ~-glutamyl transpeptidaseII and creati- 

nine phosphokinase12. 

c. Urinalysis: 

Urinalysis included: measurement of volume, pH13 and 

specific gravity; description of color and appearance; qualitative 

tests for protein13, glucose13, ketones13, occult blood13 and 

microscopic examination of the sediment. 

d. Statistical Analysis: 

All statistical analyses compared the treatment groups 

with the control group~ by sex. 

Body weights (week 13), percent change in body weights bet- 

ween control period and i, 2 and 3 months (sexes combined), hematologi- 

cal, biochemical and urinalysis parameters (months 1 and 3) and 

absolute and relative organ weights (terminal sacrifice) were compared 

by analysis of variance (one-way classification), Bartlett’s test for 

homogeneity of variances and the appropriate t-test (for equal or une- 

qual variances) as described by Steel and Torrie14 using 

Dunnett’s15 multiple comparison tables to judge significance of dif- 

ferences. 

B. RESULTS: 

I. General Behavior, Appearance and Survival: 

There was no mortality in the control, 0.5- and 1.5-mg/kg/day 

dosage levels. Three monkeys at the 4.5-mg/kg/day dosage level died 

between week 5 and 6 of the study. The fourth monkey from this group 

was sacrificed in extremis in week 7 of the study. 

a. Control: 

The monkeys from this group showed an occasional soft 

stool or diarrhea (slight to severe). For one day Monkey 7358 had 

137-092 
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bloody diarrhea, anorexia and slight ataxia and for 3 days Monkey 

7368 had anorexia. Emesls was noted rarely. 

b. 0.5 m~/kg/day: 

Monkeys 7466 and 7504 exhibited occasional diarrhea or 

soft stools. For Monkeys 7463 and 7483 =he soft stools and diarrhea 

were frequent with occasional appearance of mucus ~n the stools. On 

one occasion bloody mucus in the stool and in the refuse pan was 

observed for Monkey 7483. Occasional anorexia and emesis were noted 

for Monkeys 7463, 7466 and 7504. Similarly, a slight intermittent 

decrease in activity was noted for Monkeys 7463, 7483 and 7504. 

c. 1.5 mg/kg/day: 

All monkeys at this dosage level exhibited a slight 

decrease in activity during the first week of study. For Monkey 7501 

the decreased activity frequently was noted throughout the study and 

by week 13 had become moderate. Although no emesis, soft stools and 

diarrhea were noted for this monkey, silght general body trembling and 

mucus in the stool was observed in week 12, as well as slight 

dehydration in weeks 12 and 13. For Monkey 7501 and 7500 anorexia 

became persistent during weeks 12 and 13. For Monkey 7500 d±arrhea and 

soft stool appeared along with mucus in the stool at week 2, black 

stool at week 8 and slight dehydration in week 12. This monkey exhib- 

ited "brulsing" around the right eye followed by "bruising" around 

both eyes at week 12. 

For Monkey 7486 occasional soft stool and diarrhea were 

observed along with anorexia which became persistent in week i0. 

During weeks i0 and II slight dehydration was also noted. Monkey 7462 

had occasional soft stool, emesls for 1 day each in weeks i and 3 and 

the decreased activity was observed in week I only. 

137-092 
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d. ". a m=l .<Z.. cay : 

_-’_t /’.5 m.~/k~/dav the monkeys showed ag~aren: si~.ns 

"oxizi:y in the ~astr~intestir.a! :rac~ from :he first t~ :he se:~r.d 

day. of ~he s~udv. (anore~:ia an~’ partial anorexia, emesis.. "~-~"~.~=~ 

ani."or /ehyir~tion from s~-h*~_~, _ to moderate).    =’i~ h~d iecreasai 

vitv from slight ~o severe. Before death they showed ~2rked to severe 

ri~idiny, convulsions, moderate ~eneralized body ~re~bilng and finally 

proscration. ~’[onkey 7485 had vetechial hemorrhages on the skin of 

the inguinal area, thorax and face and ~o~kev 7484 had pale =~ _ after 

....~_~’" 3 of the study. 

2. Body ~-[eights (Table i) : 

Chan~as in the body %-ei~hZs were si~i!ar fBr m~nkevs in the 

control and at the 0.5-mg/kgiday dosage level. Yhe male monkeys in 

the 1.5-mg/k~/day dosage leve! had a decrease in ~heir body 

from 3.!5 kz at the beginning of the s[udy to 2.93 kg an the end of 

~ szuiv --; from 3 ~ ’.o _ . .... . =..~ .__ ~= to 9.75 kg for the female monkeys 

chan~e in h.ody weight for this group of monkeys was not 3t~tiszica!!y 

significant from the control grBup. 

The monkeys at ~he A.5-mg!kg/day dosage level sho~ed 

of ~he body wei~h: after 2 week~ of :he ~:udy. Their ave=a~e body 

weight deoreased from 3.44 kg at the beginning of the st’;!y 

(week 2) - 3.!B kg (~-eek 3) - 2.97 kg (week &) - 2.70 k~ (week 5) for 

both sexes. A: wee~’ 6 and 7 of the study .... ._~e2 di=d.~ Yhere ~a~ no 

stati~tica! eva!ua~ion of the body weights for monkeys at the 4.5- 

mg/kgidav,    . /o~aSe level, because they. were not a!i~-e a: w=~::__ 13, when 

the statiszi.zs were done. 

-~ ..... (Tables 2-13] : 3. L~.:.a_or} Tests 

a. One Month of the ~tudy: 

A~ I month of study ~here <-;era no 9athologiza!. :han==s_ .=_ in 

values for monkeys from the control and 0.5-mg/kg/day dosa~e lave!. 

[37-092 
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At the 1.5-mg/kg/day dosage level only Monkey 7501 had a slight 

decrease in the erythrocytes which was recovered in the third month of 

study. 

Both the male and female monkeys at the 4.5-mg/kg/day 

dosage level had low values for serum cholesterol which were stat~stl- 

cally significance. 

Monkey 7484 had a decreased alkaline phospha~ase activity 

(312 unit/l), serum potassium (3.6 meq/liter) and chloride 

concentration (102 meq/llter) and Monkey 7503 also had low serum 

chloride concentration (102 meq/llter). 

Although the S.G.O.T. activity of male Monkeys 7484 and 

7485 was in the highest expected normal range (115 units) the dif- 

ferences between these values and that of the control were not sta- 

tistically significant. 

The only unusual changes in the urinalysis were the 

appearance of glucose from Monkey 7500 (1.5 mg/kg/day) and from 

Monkeys 7485 and 7503 (4.5 mg/kg/day). However, these monkeys had no 

pathological increase of the blood glucose. 

b. Three Months of the Study: 

There was a statistically significant decrease in the 

serum alkaline phosphatase activity for the male monkeys at the 0.5- 

mg/kg/day dosage level and for two Monkeys, 7500 and 7501, at the 1.5- 

mg/kg/day dosage level. These latter monkeys also had a decreased 

values of serum potassium concentrations. Monkey 7501 at 1.5- 

mg/kg/day had very low serum cholesterol and Monkey 7500 at 1.5- 

mg/kg/day had a slight decrease in the inorganic phosphate (4.2 mg/100 

ml) concentration. 

137-092 
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PATHOLOGICAL STUDIES 

A. METHODS; 

i. Gross Pathology: 

After completion of the compound administration period all 

surviving monkeys were anesthetized with Sernylan®*, exsanguinated and 

necropsied. At necropsy the heart, liver, adrenals, spleen, pituitary, 

kidneys, testes/ovaries and brain were weighed and representative 

tissues were collected in buffered neutral 10% formalin. Eyes were 

fixed in Russell’s fixative. The thyroid/parathyroid was weighed after 

fixation. 

Monkeys which died during the study were necropsied as above. 

2. HistoDathology: 

Microscopic examination of formalin fixed hematoxylin and 

eosin stained paraffin sections was performed for all animals in the 

control and treanment groups. The following tissues were examined; 

adrenals kidneys salivary gland 
aorta liver lumbar spinal cord 
brain lung pituitary 
esophagus skin stomach 
eyes mesenteric lymph node testes/ovaries 
gallbladder retropharyngeal lymph thyroid 
heart (with coronary node parathyroid 

vessels) ma~ary gland thymus 
duodenum nerve (with muscle) trachea 
ileum spleen tonsil 
jejunum pancreas tongue 
cecum prostate/uterus urinary bladder 
colon bone/bone marrow (rib vagina 
rectum junction) tattoo 

and any other tissue(s) with lesions 

137-092 
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B. .R_~SULTS: 

i. Gross Pathoio~y (Table 14) and Organ Weights (Tabl~ I~ $: 

No gross lesions considered comocund-related were seen in male 

and female rhesus monkeys which died or were sacrificed in extremis or 

were sacrificed after 90 days of study. 

No statistically significent variations in sex group mean 

weights of crgans occurred between the control and experimental groups. 

2. Histogatholo=y (Table 16): 

All male and female monkeys at the 4.5 mg!kg/day dosage level 

had ma~ked diffuse lipid depletion in the adrenals. One male and two 

females at the 4.5 mg!kg/day dosage level had moderate diffuse atrophy 

of the pancreatic exocrine cells. The lesion consisted of decreased 

cell size and !oss of zymogen granules. Two male and one female 

monkeys at the 4.5 mg/kg!day dosaBe level had moderate diffuse atrophy 

of the serous alveolar cells characterized by decreased cell size end 

loss of cytoplasmic granules. These microscopic findings were consid- 

ered compound-related. 

No microscopic changes which were considered compound-related 

were seen in the adrenals, pancreas or submandibular salivary glands 

in ma!e and female monkeys at the 0.5 and 1.5 mg/kg/day dosage levels. 

No microscopic lesions in tissues other than the adrema!s, pancreas and 

submandibular salivary glands of male and female monkeys at the 4.5 mg! 

kg/day dosage level were considered compound-related.. 

137-092 
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Ninety-Day Subacute Rhesus Monkey Toxicity Study. 

MALF.~: .~eaus and Si~n£flcance of Hematolozlcal Values. 

Month Control 0.5 mg/kg/day 1.5 mB/k~i~ay ~.5 mg!k~iday 

C~n=rol ~. 93 5.36 5.0~ 
] ~,.67 :.81 ~.66 4.71 
3 ~ .63 :, .,~ 4.45 - 

Control ~Z.3 12.7 12.3 !3.7 
1 12.& 13.0 13.2 12.8 
3 12.3 12.~ 11.6 

Control 35 38 37 
! 37 37 37 
3 39 39 36 

~onrrol 129 140 114 
1 181 226 161 177 
3 205 226 223 - 

Control O. 5 O. 9 0.6 I .{3 
I 0.3 0.3 0.2 O.Z 
3 0.2 0.3 0.I - 

Con=rol ii !i 11 

3 12 II II 
Control 29 28 29 26 

I 24 25 24 29 
3 25 22 28 - 

Cou~rol 7.03 10.29 8.22 6.39 
1 10.59 I0.-~i 8-’~9 i t .37 
3 8.67 7.06 9.0~ - 

i 79 77 ~o 78 
3 84 80 

¢outrol 25 2~ 25 25 
[ 27 29 28 27 
3 27 26 26 

Control 36 y. 34 36 
l 34 37 36 35 
3 32 33 32 - 

137-092 
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~inecy-Day ~ubacuce ~hes~.s Monkey Toxicity 

FE~.ALES: ~eans and $1gni~Icance of Hematological vaZues. 

Y~n~h Control 0.5 mg/kg/d~ i.5 ~,"k~iday ~.5 mgikgi~ay 

Control 5.66 5.56 5. !i 5.08 
1 5.02 4.56 5.~5 5.00 
3 ~ .71 4.79 -~.37 - 

Co~=rol 1~, 1 1~.6 12. 
1 1~.1 13.~ 12.0 12.9 
3 12.0 12.2 11.7 

Control 39 38 3~ 
~ ~0 38 35 
~ 38 39 37 

Control 1 ~ 6 16~ L 6~ 182 
1 , 151 177 15~ 194 
3 232 236 Z29 

Control 0.4 O.S O. 3 O.S 
~ 0.2 0.i 0.2 0.~ 
3 0.I 0.I 

Co~tr~l I i I0 I i ii 
I II II II 12 

Control 27 27 ~6 27 

3 ~5 29 

Control 7.39 i0.31                  8. Sl                 12.71 
I 8.77 7.82 9.~4 I~.2S 
3 ~. 62 9.09** 

Control 68 69 67 68 
I 79 82 88 75 

Control 2~ 23 25 23 
~ 28 30 31 25 
) 26 26 27 - 

~u=rol 34 33 37 
I 36 36 35 35 
3 32 31 32 - 

137-092 

different from Control Stoup aean, p<O.05. 
different from Control Stoup ~ean, p<O.Ol. 
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~C-9~: ~Ine~y-Da~ Subacuce Rhesus Monke~ To~ic!~! Study. 

TABLE 6. H~L~S: S,~’r7 of ~un BiochenLlcal Valuee. 

$ cudy 
Bioche~.~s=~y ~on~h Control 0.5 ~g/kg/day ~.S m~/kgiday ~,3 n~ikg/da? 

Gluco~e, Control 118 106 I02 
mg/lO0 ~ 1 96 92 115                 99 

3 77 80 107 - 

B.U.N., Canrrml 23.7 29.8 3I.A 
mzi!00 ~ i 23.3 33.3 32.8 29.1 

3 2B.2 26.5 I~.6 - 
.~llne ?hospda=~e, Conrro! 1070 680 1035 1300 
i~’l un1=sil l 1113 897 Iii0 

3 1095 747* 89L - 

5.G.O.T., Control 22 23 18 25 

3 56 49 

In~’l ~i~s/l I 42 27 38 27 
3 35 28 28 

Cholesterol, Control 183 172 tSS 190 
m~/100 ~ l 198 200 213 

3 162 152 

Total Protein, Control 8.38 8.74 8.68 8.90 
~/I00 ~ ~ 8.46 8.59 8.74 8.90 

3 7.85 8.07 .8.~8 - 

g/l~o ~ l 4.75 5.~7 5.22 
3 4.70 4.69 4.98 

Sodi~, Con=rol LbO L56 156 160 
meq/l 1 161 160 160 153 

3 153 151 150 - 
?OCaSSI~, ~CZOl 4.9 5.6 5.4 

meq/! 1 4.9 &.6 ~.7 4.7 
3 4.2 4.2 ~.8 - 

Chloride, ~mcrol I12 ~14 116 ~i~ 
meq/l l 117 LL8 iZl 105 

3 112 ~i0 Iii - 

i~rga~e P~spha~e, ~n~rol 6.8 ~.4 6.0 
mE/100 ~ 1 8.1 &.~ 8.~ 4.9* 

~ 7.4 ~.5 6.0 - 
v - Glu~l Transpep=i~ase ~n~rol 56 36 ~0 46 
Si~ ~s/~ 1 42 45 55 26 

3 56 29 45 - 

Creaci~ne Phospho~se, Coa~rol 25 44 1] 13 
S£~ ~=s/~ 1 62 34 67 

3 20 40 40 - 

137-092 e~sL~nlflcen~17 di~feren~ from Control group mean, p<O.O1. 

- = No~ available 

1191.0022 

3MA10065025 
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FC-95: Ninety-Day ~ubacuce Rhesus .~onkey Toxlc!t7 Study. 

TABLE 6. Cont. FLMALE$: S,-,mmr7 of Mean Biochemical Values. 

Study 
3iochem~s~ry Month Con=rol 0.~ mg/kg/day 1.5 3g/kgiday 4.~ mBik~!day 

Glucose, Courrol 107 119 113 
=8/I00 =i l 163 98 :19 16,’. 

3 88 97 

B.U.N., Control 25.6 22.0 20.7 
mg.’ :00 ~ 1 25.2 25.5 26.~ 3[.6 

3 28.7 21.5 22.6 - 

.~i=e Phcspha~a~e, Con~r=l 1173 1013 770 875 
ing’l uni~a/! I ~092 942 753 615 

S.~.O.T., C~n~rol 16 39 20 57 
in~’l uni ts/i 1 &6 55 ~5 75* 

3 36 36 27 

5.~.P.T., Control 23 42 32 37 
inc’l unlts/l 1 Z3 37 35 45 

3 29 27 34 

Chafes ~er~l, Control 180 208 204 176 
mg/i00 m! ! 198 221 ~69 112" 

3 165 169 100 - 
~oral Prore£n, Control 7.70 8.77 ~ .67 

g/IO0 ml I 7.66 8.47 8.63 8.82* 
3 7.&9 8.02 

.~5~n, ~==rol 4.71 5.27 5.20 5. 
gilO0 ~ [ &.86 5.&l 5.42 5.39 

3 &.77 &.82 5.21 - 
Sodi~, Control 156 158 157 159 

meq/l [ 155 162 157 [56 
3 152 ~51 I~9 - 

P= :assi~m, Co==rol 4.8 5.3 5.2 5.3 
meq/l I 4.7 5.1 3.8 

~ 4.6 ~.1 3.7 - 

~eq/1 i 111 116 113 llO 
3 113 111 109 

~=orga~= Phosp~e, Control 6.4 7.5 5.4 6 
~/£00 ~ I 6.5 8.2 5.7 5.6 

3 6.5 7.3 4.7 
-, - Glut~l Transpe~tidase ~=~rol 38 50 43 
Si~ u~s/~ 1 41 ~7 ~8 30 

3 32 40 30 
Creaul~ne Phosphoki~se, Con=rol I0 20 Z& 

3 5 i0 7 - 

!37-092 

."Significantly different from Control ~zoup mean, p*O.O$. 
eeSignlfican~ly differ~n~ from Com~rol Stoup ~ean, p~0.01. 

available 

1191.0023 

3MA10065026 
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1191.0024 

3MA10065027 
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1191.0025 

3MA10065028 



:_-_. 

PaSe 23 

1191.0026 

3MA10065029 



FC-95: Ninety-Day Subacute Rhesus Monkey Toxicity Study. 

TABLE I0. MALES: S--~,ary of Mean Urinalysis Values. 

Study 
Urinalysis Month Con=rol 0.5 mg/kg/day 1.5 mg/kg/day 4.5 mg/kg/day 

Volume, Con=rol 22 22 28 58 
mi 1 30 25 40 38 

3 i0 33 75 - 

pH Control 7.2 8.3 8.5 8.4 
1 6.4 5.5 5.9 6.4 
3 7.0~ 7.2a 8.0a - 

Specific Control i .032 1.027 1.030 I .034 
Gravity 1 i. 028 I. 027 1.021 i. 033 

3 1.034a 1.033a 1.024 - 

137-092 
asignlficance not determined due =o only one value in the Control group. 
- - Not availaSle 

1191.0027 

3MA10065030 
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FC-95:                Nine=y-Day Subacu=e Rhesus Monkey Toxicity Study. 

TABLE I0. Cont. FEMALES: Summary of Mean Urinalysis Values. 

Study 
Urinalysis Mon=h Conmrol 0.5 mE/kg/day 1.5 mg/kg/day ~.5 mg/kg/day 

Volume, Control 32 53 20 30 
1 25 13 28 23 
3 80 30 40 - 

pH Control 8.1 7.9 8.3 8.8 
1 5.8 5.5 6.~ 6.5 
3 8.0 9.0 8.0 - 

Specific Control 1.031 1.027 1.031 1.027 
Gravity 1 i. 032 i. 032 i. 028 i. 036 

3 1.021 1.021 1.025 - 

137-092 

- - Not availaSle 

1191.0028 

3MA10065031 
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1191.0029 

3MA10065032 
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o o 

1191.0030 

3MA10065033 
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1191.0031 

3MA10065034 
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FC-95 : 

Necropsy Observations, Ter~nel $~c~ce and Deaths. 

Agrenals 
enlarged 
brown Ln color 

Lun~ 
~ellowish mi:e lesions 
dark red area 

pleurel adhesions 
dark red raiJed focus 

aodule x 
accessory splenic tissue x 

Thymus 

S~omach 

raised nodules 

edema, glandular =ucosa 

dar~ yei!ow ~.hick fluid, 

void of �on~en~s 

IIeocoli~ orifice 
�ongestion 

LAver 
accea=uaced lobulacions 
yellowish focus/area 
brown Ln color 
uo::Led 

he~orrhaEe, bindli~bs 
abscess, riEh~ hand 

sacrificed in excre~is. 

1191.0032 

3MA10065035 
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1191.0033 

3MA10065036 
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TA3LE 16. H~c~os~op~� Observations. 

~razn 

Peripheral Ne.-ve 

Eye 

f~c~ of l~hoid ~f~ra~es 
~!an/ 

~ys~ic ~arsal ~l~ds 

Pi£ui=ary 

~ar~ =e~osa 

~renals 

focus of i~pnoid ~filtra~e 
/Lffuse ~on~es~ion 
aci/o?h~ic desenera~on of 
~ s~l! ~roups o£ cells 

diffuse lipid depletiou 

focus of In~mrs~itla! lymphoid 

Parathyroid 1 1 i 1     1 - - - 1 

Tongue 
£oca_i hzalin de~enera=iou o£ muscle 3 3 3 
focl of i~fi~anor7 cell infil~raues 
~ ~�osa! epi:he!i~ and l~i~ ~ropr~ 3 2 2 2 

loci of ~fi*~o~ call 
~ muscle 2 

~nEylo~ s~. i~ ~ucosal epi~heli~ x 

loci of iafl:-~=~ory cell 

1 ! 1 

2 2 ~ 2 2 2 2 3 

3 

1 1 1 

2 4 3 2 

3 

Esophagus 1 1 ! 1 1 ! I 
fccl of i~flam=a=or7 cell ~-f!i’~ra~es in 

lamina ;r~pria 3 2 3 3 2 2 4 3 2 

~ear: I I 1 
loci of ~nters=±tial lymphoid iufil~rates 2 3 3 3 2 3 3 2 2 2 
small focus of myocardial necrosis 2 

Code: x - condition present 3 - slight 6 - ~treme 
1 - not remarkabie & - moderate - - nc~ available 
2 - very. sii~ht 5 - marked * - died or sacrificed in 

!37-092 

1191.0034 

3MA10065037 
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~ai±vary ~$and I I 1 l 
foc~ of in=srs=i:ial L~phoi~ 

infiltrates 2 2 3 2 3 2 2 2 
decreased cell size, loss of 

~ycoplasmic Ecanules 4 ~ 
dila=ed duc:s 3 

foca! perivascular neutrophll infiltrates 
~oca! aggregates of alveolar ~rop~ges 
acarlan ~i~e~= (peri~ronchlclar, 

~erib ronchi~, perlvascular 
loci of per~vascular l~pho~4 ~f~ra~es 
foot of perlbronchial/peribronchiolar 
i~phold aggregates 

lun~ mica in bronchlolar l~en 
acute focal brouchcpne~on~ 
=hroRic focal plauri=is 

focal acc~lation of blood and n~roph~s 
~ alveoli 

focal n~rrhase, focal ~uers¢i¢~ fibrosis 

z 

3 

3 

3 

2 2 2 3 Z 2 Z 2 2 2 2 
3 3 

3 3 3 3 3 2 3 3 3 3 3 

3 

Tonsil 
ksracin-fi!!ed cyet 
fo¢~ of ~nfl=~:ory cell infil=ranes in 
muoosal epithelium and lamina proprta 

focl of !nfl~m~¢ory c~ll ~£~tra~es 
surface epi~he!i~ and ~ons~la~ 3 4 

4 3 2 3 

2 2 2 2 

3 2 2 

3 

Th.~-~u~ 

Lye.oh Nodes 
diffuse re=iculoendo~hellal ce!l 

hyp erp las ia 

Stomach 

i~ propr~ 

~oci of infl~=~o~ call ~f~raues 
l~a ~ropria and serosa 

S~II 
mui~ifocal cystic d~ata~io~ of 

glands 

137-092 

Code: x - condi:iou present 
i - not r~markable 
2 - very slight 

slisht 

marked 
not available 
died or sacrificed in extramls 

1191.0035 

3MA10065038 



TAz~L~ ~6. Con£. Microlcop~c Observations. 
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i. 5 mglk~Iday 

CoiDn 
focal mucosa! hemorrhage 
paras&t!c ~ranuloma Ln muscularLs and 

parasitic ~ranulo~a in serosa and 

f~ci of inflammatory cell Infil=races 
Ln muscularis and serosa 

loci of inflammatory cell £n£11tra~es 

loci of in£1=~ory cell i=~il=rates 
in muscularis, serosa and mesen=e:’y 

parasitic granuloma in mesen=er7 
parasitic ~ranulo~.a in =uscuiaris 
chronic focal seros~=is 

fool of Infl=--’~:o~T, cell infilcra~es 
tn ~uscularis 

focal ly~phold infll:rates i~ 
~eripanc~eatic fat ~issue 

decreased cell size, loss of z~aogen 
~ranules 

focal ince~s=i~ial izmphold infiltrates 

1    1 1 1 
3 

I i 1 i 

3 2 2 

3 
3    3 

3 3 3 2 

i i 1 

3 

x 

1 1     1 

2 3 3 

1 1 

3 

3 

1 1 

2 3 3 3 2 2 

3 2 

137-092 

i - ~o: r~mar~able 
2 - yew s!iEh¢ 

3 - sll~hc 
4 - moderate - = not available 

* - died or sacri£±ced in exCr~mis 
a - autolyzed 

&.5 

x 
X 

x 

x x x 

x 

2    3 

& 4 4 

3 
3 

3 3 

1 

4 4 
3 

1191.0036 

3MA10065039 
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FC-95: Niuer7 Day Subacuts Rhesus ~nkey Toxiclcy 

T.~LE 16. C~nc. ~croscopic Observations. 

~idney 
m~l;inuclea=ed iL~ epi;~e!i~m 

L~ papillar> ducts 
f~al interstitial iTmphoid 
focus of g!omeru!ar fibrosis 

~icroli~h in rerml tubules 
cystic ~lomerull 

Urinary ~ladder 

in lamima prcpria 
loci of inf!=~-cory cell 

loci of ~fi=~ory cell 

loci of interstitial 17~phoid infil=Tates 
LF~phoid modules/infilc:a:es in corpu~ 

Sa~�ocys~is sp. ~n =uscle 

uUer~ne ~lands 
smal! ~oci of hemorrhage 

endomecri~ 
focus of 

prepuberal development 

epi=helium and lamina pr~ri~ 
loci of lymphoi4 infil~ra~es in musc’olarls 
~ocus of ~ucosal epi~hellmm 

~kel~al muscl~ 
Sar=ocys~is sp. 
fool of in~ers=l~lal i~i=.-~=~ory cell 

infil~rates 
small loci of necrosis 

1 

3 3 

3 

1 

2 

3 

I 
3 

4 3 
2 2 
2 

2 2      ] 2 3 2 

3 3 

3 2 

K X 

i 1 1 1 ! 1 

3 2 

2    2 2 

4 3 3 3 

1 1 

4 

1 

2 

3 4 

i 1 

137--092 

C~de: 

no: :~markable 
very slLghu 

3 - sl£gh: 
~ - ~oderace 
5 - ~ar~ed 

- = not available 

1191.0037 

3MA10065040 



FC-95: N~necy Day Subacute Rhesus ~onkey Toxicity Study. 

TASLE 16. Cont. Microscopic.Observatlon~ 
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x 

2    2 2 

3 3 3 

3 2 3 
2    2 

M=~ry Gland 
dermal £nflan=~=ory cell 
infla~r~cory ~xuda~e in d~c~s 

~i!a~sd ~uc~s 

hyperkera~osis 

~one/3one ~rro~ (R~b ~�:Lou) 
h~ocellular ~ov 
~Lff~e conEesclon 

L37-092 

Coda: ~ - condition present 
~ - ~oc :emarlu~le 
2 - very slight 

~ - ~dera~e 
5 - ~arked 

- = uoC available 
* - died or sacrificed £n ex~reeis 

1191.0038 

3MA10065041 


