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SYNOPSIS

FX-3422 was administered to rhestismonkeys by gavage at dosage

levels of 1, 3, 10 or 30 mg/kg/day. A control group received the

vehicle, propylene glycol. Two male and two female monkeys were ini-

tiated 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, biochemical and urinalysis studies were conducted once

in the control period and.at 1 and 3 months of study.

One monkey treated with 30 mg/kg/day died during the last week

of the study.

On and after the second.day of study, all the monkeys,

including the control group showed anorexia, slight to marked decrease

in activity and ataxia. The ataxia disappeared from all the monkeys

directly after the amount of propylene glycol used was reduced from 5

to 2 ml/kg on study day 3. Occasional emesis and diarrhea (sometimes

severe) were observed. Several weeks after the initiation of the study

black stool, mucus and bloody mucus in the stool were observed in most

of the monkeys from each group. For two monkeys receivina 30 mo/kg/dav

the above mentioned signs of toxicity persisted for almost all the

treatment period. One mon-key at the 30 mg/kg/day dosage level died

during the last week of the study.

Most of the monkeys, including those in the control group lost

body weivht early in the study. At 12 weeks of study all the monkeys

were at or near the original body weight except for the groups

receiving 10 and 30 mg/kg/day. At the end of the study the di.1ferences

in the mean body weiohts of the treated and control aroups were nota a

statistically significant.
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txicroscopically, the adrenals from one male and two female rhesus

monkeys at the 30 mg/kg/day dosage level had compound-related slight

to severe lipid depletion. The pancreas from the two female monkeys

at the 30 mg/kg/day dosage level had compound-related moderate atrophy

of exocrine cells. None of the tissues from the other monkeys had

lesions that would be considered compound-related.

Statistically significant variations in sex group mean weights

of liver and-brain occurred between the control and experimental groups.

These variations were of unknown biological significance and were not

accompanied by morphologic alterations.

137-088



InternationalResearchandDevelopmentCorporation

Page 3

II. COMPOUND

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

on 0--tober '-)8,1977 as indicated below:

Label Description

FM-3422 41-2700-3422:-0 off-white to tan
Lot 784/Net-35 DR-1 waxy substance
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CLINICAL STUDIES

A. @ETHOD:

1. General Procedure:

Ten male (weighing from 3.00 to 4.35 kg) and 10 female

(weighing from 3.05 to 4.20 kg) rhesus monkeys were initiated into

this study. The monkeys were purchased from Primate Imports

Corporation, Port Washington, New York on October 25, 1977. The

monkeys were housed individually in hanging wire mesh "squeeze-type"

cages and maintained in a temperature-, humidity- and light-controlled

environment. PurinaODMonkey ChowS was fed twice each day and fresh

apples were fed 3 times a week. Water was available ad libitum.

During the conditioning period (14 weeks), the monkeys were

tattooed on the inner surface of the thigh and intrapalpebral tuberculin

tests were conducted. Tuberculin tests also were conducted at bimonthly

intervals during the treatment period. Complete physical examinations

were conducted by the staff veterinarian prior to initiation of the com-

pound administration and only monkeys in good health were selected for

use.

This study was initiated on February 9, 1978. Terminal sacrifi-

ces were conducted on May 10, 1978.

2. Compound Administration:

At the end of the conditioning period the monkeys were divided

into 5 groups on a random basis, so that the average body weights were

similar:

Number of Monkeys
Group Male Female Dosage Level

1 2 2 Control

11 2 2 1 mg/k-/day
111 2 2 3 mg/k:/day
IV 2 2 10 mg/kg/day
v 2 2 30 mg/kg/day
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The test compound was dissolved in propylene OIycol by heating

to approximately 300 C. The solution was administered by oaavage. For

study day 1 and 2 all of the treated monkeys received 5 ml/'Kgof -he

solution. On and after study day 3 the amount of propylene glycol wasC2

reduced to 2 ml/kg. The control group received 5- and then 2-ml/kg of

propylene glycol on the same regimen as the treated groups.

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 sians. Individual body

weiyhts were recorded weekly. General physical examinations were con-

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

sumption was estimated.

4. Clinical Laboratory 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 overniaht 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 . activated partial throm-

boplastin time (APTT)7. LXean corpuscular volume (MCV), mean corpuscular

hemoglobin (MCH) and mean corpuscular hemoglobin concentration (@XCHC)

were calculated.

b. Biochemistry:

Biochemical studies included: blood glucose blood urea

nitrogen8, serum alkaline phosphatase8, serum alutamic oxaloacetic

transaminase (SGOT)8, serum glutamic pyruvic transaminase (SGPT)8,
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cholesterol9, total protein9, albumin8, sodiumio, potassiumio

chloride9, inorganic phosphate9, Y-glutamyl transpeptidasell,

creatinine phosphokinasel2. Sorbitol dehydrogenase was not deter-

mined because reliable data could not be obtained with the present

instrumentation.

c. Urinalyses:

Uriualyses included: measurement of volume, pR13 and

specific gravity; description of color and appearance; qualitative

tests for proteinl3, glucosel3, ketonesl3, occult bloodl3; and

microscopic examination of the sediment.

d. StatisticalAnalysis:

Analysis of terminal body weights and organ weights

(absolute and relative) and clinical laboratory tests were performed

using a-,ialysisof variance (one@way classification), Bartlett's test

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

unequal variances) as described by Steel and Torrie using Dunnett's

multiple comparison table to judae si-nificance of differences.

B. PESULTS:

1. General Behavior, Appearance and Survival:

Monkey 7490 receiving 30 mglkg/day died during the last week

of the study. The death was preceded by a marked loss of body weight

(1.25 kg) with a marked decrease in activity and ataxia.

Except for one monkey receiving 3 mg/kg/day, ataxia was

observed for all the monkeys in the control and treated groups

beginning at day 2. For most of the monkeys the ataxia was slight but

for a few the ataxia was moderate or marked. With the reduction in

the amount of propylene glycol use the ataxia disappeared usually

before the end of the first week.

In addition to the ataxia the monkeys in the control and

treated groups had anorexia, slight to moderate decreased activity

appearin- on study day 2. Occasional emesis also was observed.
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For the monkeys in the control group, diarrhea was occasionally

observed but for Xonkey 7470, the diarrhea was chronic at the end of

the study. After the second week of study, bloody mucus in the stool

and black stool were noted. Except for the chronic diarrhea, the

observations for the monkeys receiving 1 mg/kg/day were the same as

that of the controls.

At the 3 mg/kg/day dosage level Xonkey 7487 was observed to

have black stool and mucus in the stool during weeks 11 and 13.

Frequently, severe diarrhea was noted for Monkey 7474 during week 12.

For the monkeys at the 10 mg/kg/day dosage level, occasional diarrhea

was observed.

Of the monkeys receiving 30 mg/kg/day, 7499 had bloody mucus

in the stool, emesis and severe diarrhea from the third day of the

study. Severe diarrhea was observed for Monkeys 7472 and 7490. In

addition for Monkey 7490 mucus in the stool, bloody mucus and blood in

the stool also was noted. For Monkeys 7499 and 7490 the signs of

toxicity persisted for most of the treatment period. Monkey 7490 that

died in the last week of the study showed marked decrease in activity

and marked ataxia on the day prior to death.

2. Body Weights (Table 1):

During the first month of study, all the monkeys lost weight

including those in the control group. The percentage change in mean

body weight, at monthly intervals were:

Study Group, dose in mg/kg/day
Weeks 0 1 3 10 30

0- 4 -3.94 -0.29 -0.29 -7.04 -7.32
4- 8 +1.16 +3.25 +4.57 +1.82 -3.04

8-12 +3.76 +2.87 +1.09 +0.60 -3.98

For the group receiving 30 mg/kg/day the low mean body weight

resulted mainly from the 1.25 kg loss in body weight for Monkey 7490,
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which died. However, there were no statistically significant dif-

ferences bet-ween the body weights of the treated and control monkeys.

3. Laboratory Tests (Tables 2-10):

After the'first month of treatment no unusual changes were

observed for the blood and urine analyses. For Monkey 7491, receiving

10 mg/kg/day, there was a slight decrease in hematocrit, hemoglobin

concentration and erythrocyte count at 1 month of study as compared to

the pretreatment period. This decrease was not'found at 3 months of

study.

For most of the monkeys at 3 months of study, the blood glu-

cose values were in the lower range of expected values. Also at 3

months of study, low cholesterol values (56 and 67 mg/100 ml) were

found for two monkeys receiving 30 mg/kg/day, and for one monkey

receiving 10 mg/kg/day (84 mg/100 ml). For Monkey 7477 which had a

cholesterol value of 67 mg/100 ml, a low potassium value (3.5

meq/liter) was found also.
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IV. PATHOLOGICAL STUDIES

A. METHODS:

1. Gross Pathology:

After completion of the compound administration period all

surviving monkeys were anesthetized with Sernylane*, exsanguinated

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

pituitary, kidneys, testes/ovaries and brain were weighed and repre-

sentative tissues were collected in buffered neutral 10% formalin.

Eyes were fixed in Russell's'fixiieive."The thyroid/parathyroidwas

weighed after fixation.

The monkey which died during the study was necropsied as

above.

2. Histopathologz
Microscopic examination of formalin fixed hematoxylin and

eosin stained paraffin sections was performed for all monkeys-in the

control and treatment groups. 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 thym=s
heart (with coronary mammary gland trachea

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

and any other tissue(s)with lesions.

*Phencyclidine HCI - BioCeutic Laboratories, Inc.,
St. Joseph, Missouri.
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B. RESULTS:

1. Gross Pathology (Table 11) and organ Weights (Table 12):

No gross lesions considered compound-related were seen in monkeys

sacrificed after 90 days of study.

Statistically significant variations in sex group mean weights of

liver and brain occurred at the 10 and 30 mg/kg/day dosage levels as

follows:

Dosage Level
organ-- (mg/kg/day)_ Sex weight Change P<

Liver 10 x relative increase 0.05

30 M absolute,relative increase,increase 0.05,0.01.

Brain 10 m absolute decrease 0.01

30 m absolute decrease 0.05

The biological significance of these organ weight variations is not known.

These organ weight variations were not accompanied by morphologi-c changes

which were considered compound-related.

2. Histopathology (Table13):

One male and two female monkeys at the 30 mg/kg/day dosage level,

sacrificed after 90 days of study, had slight to severe lipid depletion

in the adrenal glands. The two female monkeys at the 30 mg/kg/day dosage

level had moderate atrophy of pancreatic exocrine cells. The lesion was

characterized by decreased cell size with loss of zymogen granules. one

of the two pancreas also had several eosinophilic intranuclear inclusions

in exocrine cells. These microscopic findings were considered compound-

related.

No microscopic changes which were considered compound-related were

seen in the adrenal glands of male or female monkeys at the 1, 3 or 10

mg/kg/day levels. No microscopic changes which were considered compound-

related were seen in the pancreas of male monkeys at the 30 mg/kg/day

level or in male or female monkeys at the 1, 3 or 10 mg/kg/day levels. No

microscopic lesions in tissues other than the adrenal glands and pancreas

of monkeys at the 30 ma./kg/day levels were considered compound-related.
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7479 m 3.10 3.00 3.25 3.15 3.15 3.05 3.15 3.20 3.25 3.30 3.20 3.20

7493 F 3.75 3.80 3.70 3.70 3.60 3.55 3.60 3.60 3.70 3.70 3.60 3.80
7495 F 3.00 3.05 3.00 3.00 2.85 2.85 2.90 3.00 3.05 3.00 2.90 2.95

Mean 3.56 3.55 3.59 3.55 3.48 3.41 3.41 3.43 3.45 3.45 3.38 3.43

1 pL/k clay:

7467 m 3.85 4.00 3.75 3.95 3.75 3.85 3.85 3.95 3.95 4.00 3.95 4.00
7473 ti 3.25 3.20 3.30 3.25 3.10 3.10 3.10 3.25 3.20 3.15 3.10 3.10

7489 F 3.05 3.05 2.95 3.00 2.90 3.00 3.05 3.10 3.20 3.15 3.15 3.25
7492 F 4.15 4.00 3.85 3.75 3.60 3.55 3.55 3.55 3.65 3.65 3.60 3.50

Mean 3.58 3.56 3.46 3.49 3.34 3.38 3.39 3.46 3.50 3.49 3.45 3.46

3 mg/kg/day:

7469 H 4.10 4.00 4.05 4.00 3.95 4.00 4.05 4.00 4.10 4.10 4.00 4.15
7474 m 3.45 3.20 3.45 3.55 3.55 3.55 3.60 3.75 3.75 3.75 3.70 3.80

7487 F 3.60 3.75 3.45 3.45 3.30 3.30 3.40 3.50 3.55 3.50 3.45 3.55
7497 r 3.05 3.10 3.20 3.30 3.30 3.15 3.20 3.20 3.30 3.30 3.10 3.20

Mean 3.55 3.51 3.54 3.58 3.53 3.50 3.56 3.61 3.68 3.66 3.56 3.68

*Terminal weight.
137-088



FM-3422: Ninety Day Subacute Rheaus Monkey Toxicity Study.

TABLE 1. Cont. Individual and CrotipMean Body IJelglits,Kilograms,

Group,
Monkey Control Week of Study
Number Sex 0 1 2 3 4 5 6 7 8 9 10

10 ing/kl,,!day:

7475 m 3.80 3.60 3.60 3.50 3.30 3.50 3.45 3.45 3.60 3.55 3.40 3.50
7480 m 3.45 3.30 3.40 3.55 3.40 3.25 3.35 3.40 3.45 3.45 3.40 3.50

7491 F 4.20 4.15 3.60 3.60 3.50 3.50 3.50 3.45 3.40 3.45 3.35 3.45
7498 F 3.10 3.15 2.90 3.05 2.95 2.95 3.00 2.95 3.10 3.00 2.90 3.05

Mean 3.64 3.55 3.38 3.43 3.29 3.30 3.33 3.31 3.39 3.36 3.26 3.38

30 mg/kg/day:

7472 m 3.45 3.40 3.10 3.20 3.15 3.15 3.25 3.25 3.30 3.30 3.25 3.30
7477 m 3.50 3.55 3.25 3.50 3.50 3.60 3.65 3.65 3.75 3.75 3.75 3.90

7490 F 4.00 4.20 3.65 3.65 3.55 3.50 3.65 3.55 3.65 3.60 3.50 3.45
7499 F 3.00 3.05 2.75 2.95 2.80 2.90 2195 2.85 3.00 2.90 2.85 2.90

Mean 3.49 3.55 3.19 3.33 3.25 3.29 3.38 3.33 3.43 3.39 3.34 3.39

*Terminal weight.
137-088 **Terminal weight not included in mean.



Fti-'1422: itinltyilily;soliticutoHitesiontuiiskeyToxicity $tufty.

TARI.E 2. Viliticto-

I:ristili, Erytitrit- llitemb- licanto- I.elico-lllatillf!tRULIG-tilli- Ilro- HelltrA)Lieq! @k I.Yol)liil-itiolitit-Ik
tu)eikey 1::Eti..u siolliti crit cit

08
1(4111111 cyten I.Ilratellill SLn

*

i@l$$-SL.K. cytes istiold 4:y
HilrAllOfSe3t I /$:we 1%/100 ol 2 10 11 /6!omn x %ee !;$!C. 1 2 % 2

Ct)esiro I

7470 H S.il7 11.8 17 14.51 142 1.3 12 26 56 0 43 1
7479 ti 5.73 13.2 37 9.06 119 0.2 It 24 15 0 83 1

7491 p 4.91 12.0 36 12.20 109 019 13 23 is 0 so (I
7495 p 5.48 11.6 36 8.20 10) (1.6 12 24 38 11 59 3

lienn 5.3(1 12.2 37 10.99 Its 0.8 12 25 32 0 66 1

1 m /kp/day;ILI--.--...

7467 11 5.54 14.0 39 8.55 iss 0.2 12 26 35 0 62 3
7413 H 5.115 12.3 37 9.13 116 1.3 It 24- 12 0 86 0

7489 v 4.67 11.0 35 11.69 236 0.6 12 23 27 0 71 2
7492 r 5.24 11.7 36 7.26 102 0.4 11 31) 12 0 87 0

lit!nll 5.13 12.3 37 9.16 160 0.6 12 26 22 0 76 1

74fb9 5.14 12.7 38 11.51 Ila 0 .4 11 23 Is 0 82 3
7474

It
4.98 12.2 16 9.32 182 1.2 12 22 31 a 66 1

7487 F S. 2'1 12.6 '19 7.()() 161) 0.7 12 24 44 0 56 0
14,17 F 4.24 141.2 5.82 246 ().s .12 29 31 0 67 1

4.94) 11.9 16 8.91 1112 0.7 12 25 3(1 0 68 1

7475 N 5.25 12.1 37 11.03 234 1.5 11 24 is 0 60 5
74RI) ti 4.7H 1().S 33 8.93 166 0.3 12 25 33 1 61 3

14111 p 5.418 12.0 16 14.41 174 ().5 if 29 57 0 41 2
741)8 F 4.78 l(I.1 33 8.97 ll)7 0.9 11 25 40 (bit (I

Ili-Jill 4.97 11.3 35 11.44 171 0.8 11 2h 41 (1 56 1

2'1

74/2 1.30 li.fl 32 8.49 248 1.1 12 25 32 0 64 4
Ilol7

It
4.1)8 12.2 19 12.21 252 0.7 12 21 22 76 2

149(1 p ).(19 I'l.2 41 l(I.61 144 ().6 13 29 34 0 66 0
1499 r 5.64 ll.(l 31 q.12 241 0.7 12 26 27 1) 71 2

fleiin 5.40 12.6 36 10.11 221 0.8 12 26 29 0 69 2

117-ONO



Ffl-'iti22:
Hint!tY IIRY Slill;lctsttiKliustintiniskeyT4oxlciiy Stestly.

TAIII.V'I.
VallieN - I fkkltlli.

Cififill. Vrytliro- liewl- llcmato- leilea- Platelet Retl4.lglo- 11r4i- H4.11t riplil!lI@L l.ymiilio-Eusliso- tk)iiii
F&soiki-y alibbill cril el

1128
Citillt t:y Itits Llirlialitit1'.T.T. Spl-. I&in-Beg. cytels iiiiiin cytd!

/em it/ifilllei z 10 ;Cmm 10 /4-00 1 Timc, .4e4: St-.t- 1 7 1

74111 m 4.112 lt.8 35 14.44 lid 0.? 10 '1() 45 0 49 4 214 7!1 ?1 5.4B 13.0 39 10.61 157 (1.4 12 28 25 (1 75 0 1)
714,11 v 4.84 12.5 is 14.59 137 0.6 12 29 53 11 46 1 0744)5 p 5.27 1*1.(b 41 8.6(1 129 11.4 11 26 26 0 73 1 11

tl4.jl 5.11 12.7 38 12.06 145 0.5 11 28 37 0 60 2 1

1461 4.82 12.6 39 8.10 113 41.2 11 31 45 0 54 1 4)?471 m 5.115 12./ Is 7.86 117 0.1 12 lu 6 (1 94 (1
7489 p 4.66 12.0 16 14.51 127 11.3 12 1() 33 (1 67 0 117492 p 5.1(1 13.4 is 12.53 132 o.4 12 31 149 0 51) 1 0

111-1111 4.!16 12.7 37 10.76 122 11.3 12 31 33 0 66 1 0

14(iq n 4.H9 12.0 37 12.19 140 11.3 12 31 23 0 77 0 1)7474 ti 4.Iti 12.4 35 8.19 127 0.4 13 32 39 (1 61 1) 4)
1487 p 5.55 13.8 41) 8.44 128 1).2 12 2fi 45 0 55 0 074,17 p 5.14 13.9 39 8.24 120 11.2 12 29 sa 0 162 1)

5.()') 13.2 38 9.37 129 ().3 12 :1(1 (1 59 0 11

1475 ?1 4.89 12.6 38 ll*.44 129 1).S 12 29 45 0 55 11 111481) ti 4.48 11.1 3.1 7.22 119 1).2 12 29 43 0 57 0 4)
74!11 F 4.48 lti.9 10 18.53 134 0.4 13 32 fift 1) 32 (174418 r 5.38 12.'l 37 8.50 lss 41.3 11 26 57 43 0

4.81 11.7 '15 12.42 139 4).4 12 29 53 0 47 0 (1

1412 ti 4.94 17.1 is 9.29 121 ().2 13 211 27 11 71 2 111477 ti 4.81 13.1 :18 9.46 128 0.2 12 29 24 0 76 4) 0
14911 r 5.36 13.2 40 11.04 127 0.2 12 31) 29 71 1) 11141)') v 4.94 11.1) 35 11.61 134 0.4 12 32 51 0 49 (1 0
tli-ilii 5.()3 12.7 37 l(I.35 128 ().3 12 :io 13 (k 66 1 0

137-f)ma



Fit-'142 2: Nislety IL-sySitibiii,eiteltliefititiNuitkity'rioxicityStimly.

I*Aiil.V4. 3milvisitililliewitolibricillVilliit-#;I lifiliflis.

Pryl lsro- 1144mi- Ileanto- 1.4-tov4j- Pilito.-Iet 1(4.1icelltt- po,4)- Nelitra))IIIID I.YlNllllgl-FAttillit)- tkll
t@toiki!y It-ytt!" glilitin t!rit citual (.'Iiliilt y t(-of t Iti-itimi)Iso Niiii-St-g. ey iell liltI I I& cyl
Niiiulo4-r $L'X 1)

)
/I!Wm K/10(i mi 1 11) /I:m lii /t-.Nmo I z x z z I

14111 H 11.16 1.1.1 :17 12.(ll 1'o6 I 11 29 27 1) 69 3 1
7411) 5.61 13.8 30 7 .*@14 154 41.4 11 25 30 0 69 1 1
741)3 r 5.04 13.6 16 11.414 171& 0.4 11 26 111 (1 59 .1

f
Y4 54 p 4.70 14.1 39 6.41 194 0.2 11 24 54 6 44 1

Fli-iiii 5.13 11.7 38 9.33 170 1 11 26 37 1) 61 2

7467 m 5.42 14.2 41 6.5(1 11)5 4).Il I1 211 49 11 41) 2 1
147*1 11 5.3(1 12.8 35 5.55 1#15 (1.11 11 25 41 fi St. 2

7489 r 5.111 12. *1 '16 14.31 lilt 0.2 11 24 46 2 49 2 1
74,12 v 5.12 12.1 is 8.47 113 11.3 14) 24 54 41 45 1

tlelili 5.21 13.0 37 8.71 153 0.1 11 24 48 1 49 2

7469 11 5.48 13.2 411 12.55 158 (f.0 to 25 52 1 41 3 37/olis 11 1.94 13.3 36 7.38 133 0.5 12 25 51 47 1 1
74H7 r 6.09 14.8 42 6.05 117 0.4 If 27 54 0 43 1 2741)7 v 5.70 14.0 3" 9.91 157 0.3 1,1 23 7() 1 29 0 0

S. Fill
13.8 39 8.97 146 0.3 11 25 57 1 39 1 2

747% 5.16 13.9 40 20.16 127 0.4 11 22 57 f) 39 3 1748() it 5.91 12.4 37 8.63 129 0.3 11 24 52 0 47 0 1
7491 F 4.57 13.6 39 12.:13 114 0.1 12 24 70 0 29 1 17498 p 4.91 12.1 36 8.(&4 1()9 0.6 11 22 51 47 1 1

Fit-lilt 5.14 13.1) 38 12.49 120 0.4 11 23 58 (1 40 1 1

7472 11 I($ 11.4
.1.1

11.103 111$ 11.11 If 22 i: 1) 2h 1

14/1 @l 11, 1 1.11 39 9.111 Ills 1 11 2'1 :Ifl 1) 59 2 1

14-)(l t 1)14.41

)tiliq F S.411 12.2 1 1.82 1.11 11.3 If 11 51 (1 47 1

tl--ziil 5.11 12.2 36 9.42 140 41.3 11 22 53 (1 45 1
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Flitilkt!Y or./Il)Owe'l101) list'I feltII fntII oir.1100 llroguili oil/I(N) MUNI/ Neil/ mull/ I'llosiblitite .1;
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74711 ti till 21).S 51() 69 Is 159 8.67 4.39 154 5.1 112 4.7
1478 it 129 21).(l $46 79 27 16(1 B. 54 4.70 159 5.9 Liu 6.4

1491 r 123 21.9 10511 11 31 163 9.23 5.11(1 [it) 6.7 12t S.2
141)5 r 146 28.1 4911 41 35 192 5.61 5.67 165 5.4 tl7 3.7

Heitit 176 25.fi 651 66 32 16!1 S.Rt 5.14 lh2 5.8 117 5.0

IRAt@z I@Lay .

7461 to 99 20.1 Bill 55 31 24t 8.59 5.24 157 6.5 its 5.7
7473 ti 1117 22.3 831 as 42 t74 8.1(1 5.23 1sit 5.8 118 (1.0

7489 r 193 28.1 564 48 7 168 8.75 5.12 ITIO 5.2 114 6.1
741)2 r 125 18.2 969 88 30 166 8.77 4.70 166 6.1 121 6.2

LJI 22.2 793 40 28 187 3.55 5.07 160 5.9 119 6.0

1469 m 142 26.3 1236 102 26 Is$ 8.41 S.:Is 162 5.9 119 7.0
7474 ti 114 19.5 471 49 30 ]as 8.16 5.39 156 4.1 112 4.2

74MI r 134 2t.9 765 64 32 t96 R.10 5.20 159 5.1 111 4.1
1497 r 118 26.0 570 fie 54 196 8.55 5.16 152 4.8 lit S.4)

F14..;Igk 121 23.4 761 76 36 IN4 8.32 5.28 t57 5.1 113 5.1

7415 to 142 31.3 792 58 22 210 R.55 4.99 lto6 4.8 Ila 5.li
14HO ti Ila 14.7 648 it 32 1311 8.45 5.()l 158 6.5 lt7 6.6
1491 F 151 22.1 7611 li)O 23 148 8.67 4.80 1*57 5.3 116 5.1
1498 F 12'1 19.1 45'1 48 21 2118 8.57 5.311 157 6.9 IJ7 4.2

134 21.8 665 59 25 t74 8.56 S.114 [sit S.9 117 5.4

1412 ti 1(11 25.1 291 48 23 168 8.49 5.St 153 3.9 1(19 5.()
7477 ti 122 Ill.#) 1065 11 37 196 8.75 5.5() 1I.R S.ft 121 5.4

?4'jfl r I,)()21.9 4111 so 2'1 171 9.18 4.92 162 5.3 119 6.1
1499 F 124 25.1 627 59 46 161) 9.54 4.52 1611 6.2 ILL 5.7

124 25.5 617 57 32 174 0.99 5.11 161 5.1 115 5.1
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mi killIt B/ I tillits toilits
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74?41 H oil 19.() BR2 19 48 114 8.71) 4.39 151 5.5 11] 7.6
7419 it l(IS 24.1) 064 20 30 156 8.53 4.81 153 4.6 107 8.4
1491 F 106 2(1.0 9(16 22 29 154 9.29 5.2(1 154 5.2 108 9.1
7495 p Ills 21.2 S40 25 33 170 9.18 5.72 159 5.9 111 7.3

lot 21.1 798 22 35 166 B.95 5.03 tss 5.1 Ito 0.1

7461 119 17.0 750 2() 33 226 8.17 4.92 152 4.9 105 7.27473 107 29.0 852 to 33 182 7.99 5.23 151 4:1 111 7.6
74HO) p 1.!l 21.0 516 44 29 154 8.74 5.415 156 4.5 109 7.4
1492 F 14)1) 19.1 858 11 21 t5(1 9.45 4.52 157 4.7 it] 7.9

112 21.7 744 25 29 17R 8.59 4.93 154 4.6 Ito 7.5

1469 H 111 27.2 l.'90 21 42 154 a.fiti 5.58 lis 5.1 112 7.3
7414 96 1,Y.R 540 17 31 148 1.91 5.17 152 5.0 lit) 5.6
1487 r 126 20.9 612 27 35 172 7.64 5.1(1 152 4.2 107 6.2
1497 r 120 Zb.0 672 15 35 186 8.91) 5.49 151 4.8 jt3 6.8
lit-.Ilt It') 23.0 779 20 :It, 165 8.26 5.34 153 4.8 III 6.5

71,75 m lst 22.4 690 22 46 181. 9.419 5.()tl 157 5.1) tl4 6.4
1480 H 131 21.2 SIH Is 29 It() B.R4 5.01 152 5.1 Ili 7.8
1491 p 119 1 @l.0 7lt4 11) 30 11(1 8.22 4.82 15() 4.s til 5.1749H r 122 211.1 li86 14 31 169 8.25 S.43 ISO 4.4 tI's 5.7

Iloilo% 131 19.2 (112 ts 34 142 B.60 5.1)1 152 4.9 113 6.3

7472 H 911 24.9 276 12 28 112 8.83 5.74 151 3.7 106 6.31417 ti in 22.5 996 19 40 137 ff.61) 5.39 )is 5.6 tio 1.4
741)11 p 89 15.4 384 Is 28 11(1 9.21 5.60 154 4.1 11() 5.57499 r 114 21.4) 6'1(1 it, 38 1()6 9.411 4.90 154 4.4 it] 6.3

98 21.0 572 is 34 121 8.91 5.41 tS4 4.S III 6.4



Fli-3422: Ninety I)ilySill),IellteltileasistupaskeyT4oxlclty Stsitly.

I-Alli.@'.7. lotdivi4liiatBlocitemi.:Pt Valititn 3 tkisitlin.

4.1 Alk. Cluiles- Pntan-
1:141111). rtliiit B.Ii.N. llligota. S.(:.P.T. S.(:.O.T. tt!ri)l 'rolill AllitimlitSop(lium nitis (:Iitor141a liouruiiiiii.-Tr
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Niimli4-i* %4-x at at litill.8 tiltI t NJ illiits at MR/100 ol at I Iti.-r litoir litlr INS/l,)Oat

Cost trisIt

74741 ti 96 2.418 972 li 38 9.(m) 4.42 161 IS() 4.S 122 5.8
7419 11 126 22.2 911) 19 29 8.441 4.72 162 151 4.4 111 6.1

749'1 F 9h 19.11 754) 19 34 8.95 4.92 160 151 5.5 114 6.9
7495 r 117 24.2 504 25 3t 8.68 5.49 179 156 4.7 111 6.3

fit-sill It)') 21.6 709 20 33 8.76 4.89 166 '152 4.8 It] 6.4

7467 to 98 21.() 840 17 311 225 8.20 5.1(1 151 4.2 108 6.()
7473 to 71 '15.4 852 t7 38 tis 7.92 5.20 IS2 4.5 Its 7.1

74119 v 96 22.4 420 14 2(1 160 8.91) 4.70 153 4.2 tit 6.1
7492 r 70 19.8 756 t2 28 125 8.91) 4.21 154 4.7 J17 6.1

tli-ilii 04 24.7 711 Is 29 III 8.48 4.80 153 4.4 111 6.3

'i

14(oll H lft7 25.4) 111() 19 41 111 8.9(1 5.34 164) 4.8 J13 6.4
1474

it
92 24.9 480 15 3H ]fit 8.28 5.12 154 5.0 Its 4.9

74MI v 9@l 29.(l 570 17 27 lss 7.70 4.96 ISO 4.3 113 ri.(I
)li97 v "1 27.8 780 22 31 165 8.95 5.32 155 4.8 117 6.3

tlt!iill 91 26.7 735 18 34 153 8.46 S.t9 155 4.7 115 5.7

"! Aal @ -

/47'p ti 105 22.2 .720 22 32 t72 9.80 5.09 158 4.3 111 5.8
71itit) H 125 15.3 708 19 33 1(14 8.10 5.12 150 5.0 114 6.3

7491 r on 30.2 ](132 is 42 U4 9.38 5.14 151 4.5 115 5.5
141)8 r fis 21.2 528 20 38 tB4 8.60 5.4h 115 4.5 113 5.0

ji)l 22.2 747 19 36 134 9.12 5.21 154 4.6 III 5.7

1472 it 92 JR.4 1014 23 43 ifill a.(,() 5.12 151 4.2 113 5.6
Iifly ?1 77 27.6 ]/a 14 32 67 9.55 6.()9 lss 3.5 111) 6.7

1499 r 1419 ]%.a (112 23 47 56 9.42 4.92 155 5.4) 14)9 5.7
1491) v Itiell

93 20.6 668 20 41 77 9.19 5.'Ie 154 4.2 111 6.0
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Kioiki--y Vil IIIVA* all-I Spec. Clu- (ketilt Ke.- leileo- Krytitra- Epi .

Nooolittr Sux al Apititair. I)II (:rav. Protein Ct)ne B 104141 toiles cyten cytes Cal Is urat4..

74 11)' H 45 $-it1 7.8 1.024 N n N - ficc r
7419 Is N-C 1 7.4 1.042 N N N N - oce v

749:1 r it) B-c 1 6.7 1.037 N N N N - od:c ace
7495 v 23 ILI;-CL 7.6 1.040 N N 2+ N - oce v

).Art@jsl!12y:

7467 ti is S-cl 7.8 1.042 N N oce occ p
1473 H 65 I.S-ct 7.8 1.()30 N N oce

7489 v 25 8-c 1 6.3 1.033 N N tir
7492 F 14 8-co 8.() 1.040 N N u N oce p

7469 H 25 9-cl 7.8 1.024 N N N N - 1-3 occ
1474 it 21) S-el 8.2 1.032 N N N - - 4)CC

7/187 v 45 8-cl 9.0 1.012 N N N N - ace
7497 v 25 S-cl 7.3 [.(135 N u N N - occ occ

7475 m 25 S-el 8.0 1.4)40 N N N - oce
74HO N 3(1 S-el 6.8 1.019 N N cr N - p

74ql p 20 S-.Cl 7.4 1.1)38 N N N N - v
7498 F is 1.% c 1 8.() 1.030 N H tg N - occ oce p

7472 ti 9 1).S-cl 7.8 1.031 N N N u - v
71@77 ti I() S-4:1 7.7 1.043 N N N H - v

74911 F is$ I.Ii-el 8.5 1.013 N N N - oce - (see
74q9 p 2*1 S-ct 7.6 1.041 N N 2+ N - oce 1-3 p

tr - Trace 9 - Striow H - NeRistive I.Am- I.IltilLAmi.c-r
137-(188 1 f- - Trace to aligior 1.%- 1.111111I$Lrisw V - Fe-w I)Am- lliirkAwlit-r

21- - Sl lglit to modl-ral e 1)8- I)iorkiitritw " - Ilitity ciec- 4k:ciiiiloiiiii
'11- - tkillerate el C1411611Y 1. - lADntl4.tl - N4jiiu socii

41- - PlarkL-ol (:Ieitr u - ltiore
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tiallikL-Y yet1llw4! all.1 #pee. Ito- M-6-411t Ki!- l.etico- Prytlsru- Eill.
Hoimlii!r Sex ol Aplot-nr. Jill I;rav. Prilti--Iil come allitial ti)lii.d cyten cytes Cu IIa litates

747(1 m 55 lq-cl 6.5 1.020 N tr r
7411) ti 51) t 7.0 1.026 N N

7493 p 45 S-I!i 8.5 1.033 N tr - ace occ
74115 v 15 S-cl 8.0 1.1135 N N N N - uce p

.L!mt;Lkrii!tiy:

7461 Fl 45 H-el 9.0 1.034 N N m N - ace v7411 250 1.3-cI 6.S qNs N N N - - of:c r
7481) p 35 S-el 9.0 1.012 N N 2+ u - 18-20 ace H7492 r '15 8-4-.l 11.5 1.032 3@ N - - F

.3.mcftl;.tttx:

7461) 11 60 I.S-c1 7.5 1.027 N N N N - - occ p
1474 m iiii IS-cl 8.4) 1.017 N N - - acc v
7487 r 35 S-el 7.5 1.035 N N N N - - oce p
7497 r 125 I-S-el 7.5 1.012 N N N N - - v

1"0 LL-rt!LaI

7475 m so I.S-rl 8.0 1.02fi tr F74811 n 60 1.4;- c 1 6.5 1.024 N N N N occ p
741)1 F 45 I.%-cl 8.0 1.025 N 2+ m - - v74qh 1: 25 IS-el 8.5 1.031 N N 2.1- N - - ace v

7472 11 5 3-ti 6.8 1.()43 N H N - - og!C F7471 H /is IS-el 11.5 1.1132 0 N N N - - F
7499 F '15 I-q-el 7.0 1.033 N N N - ocr
149(1

tr - Triko-.e Straw N - Nt-l-;itIva I.Am- AmliA-r
11-- Ti-sce lipal 1#-111 1.1;- 1.11-.IioRtriew V - Vo-w I)A* - OL-oi,kAmi-,-r
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31 - thodi-rnie 1. - 1AD;1414!41 - flifillitity $lilt tll6ffl4.ii.ilf
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WL. Ail I K Ioliksy
k a R

14 7f) 3.5) 5.14 0.15 70.011 1.97 0.69 1).19 17.47
1419 3.1() 3.51 1).ti 61.88 2.IN) (1.09 11.29 12.80

K-.ill 3.31 4.41 0.13 65.94 1.98 0.79 0.24 IS.In
7411'1 v 3.55 4.16 ().12 74.63 2.10 f).76 0.21 16.511
141)5 r 2.75 2.22 ll.()g 54.72 1.99 (1.77 0.28 14.07

tk-.iii 1.15 3.19 ().10 64.68 2.()S 0.77 0.25

.11a /kr,141iiy:. . IA

141ol ti 1.85 2.86 (1.07 74.19 1.93 (1.91 0.24
1411 11 2.90 3.27. 41.11 59.39 2.05 (1.71 1).24 12.37

1.38 3.07 (1.()9 66.79 1.99 0.81 0.24 14.04
7489 r 1.10 2.83 ().(19 74.It 2.39 0.75 11.24 13.82
1492 3.45 3.81 41.11 65.96 1.91 (1.55 0.16 15.86

'1.28 :1.32 0.10 71).(14 2.t5 0.6s 0.211 14. B4

4.1t) 4.24 1).1() 9(t.74 2.21 0.6(1 11.15 11.31
1474 1.55 3.35 ().1)9 84.32 2.38 (I.Bli 0.21 17.71)

ttt-4111 'S.81 3.80 11.10 87.53 2.29 11.70 0.19 17.51
7481 F 1.10 1.81 ().(16 77.79 2.51 11.75 0.24 15.(Im
7497 F 1.05 3.41 O.IL 62.79 2.01, 0.64 0.21 12.45

tl,.jl4i 3.(ia 2.62 ti.09 70.29 2.20 0.70 0.23 11.77

1471) 3.115 4.20 114.61) 2.45 (.1,) 1).17 l(s.411
74110 ti 3.55 2.39 IJ.07 92.28 2.6(l 11.82 0.23 18.48

tk-itis 3.5(1 3.34 0.10 118.47 2.53* 0.71 0.20 17.44
741)1 F 3.05 4.90 o.j6 86.57 ZiH4 1).98 0.32 15.19
741)11 p 2.95 1.60 0.12 R'l.tl# 2.02 11.9() (1.31 Il.82

Ik,lies ').lilt 4.25 11.t4 $4.06 2.Hl 0.4)4 11.11
3(1.($mg/kg/day:

7472 3.(15 3.79 0.12 97.116 3.18 (1.76 0.2s 14.26
7477 @l 1.75 3.24 4).I)g IIIR.()/$ 2.88 O.H4 0.22 16.26

fit-lift 't.40 3.52 41.11 It)2.55* 3.(11** ().80 0.24 15.26
74119'*' p 2.(.% 3.13 0.12 94.*62 3 ..$7 fl.70 fl.26 15.07
lli!ullis:

2.H$ 3.23 0.11 131.72 4.62 1.42 (1.5(1 15.77

(;r4sitioubpaii ro@ AtiIvs- oirl..niiwi!igllto all4twiliii liiin iiiiiiewert! cnlcioliiii-diI)y avernitiitlttl%4.listilvi4lilellyciticiliall-tiri-

ly stiffet-ceitI*r#lmt:ioottri)l1-.r4sitism-aii, le4 4).Ov. BHI)T litellitit-41IIImiliffolit-ollaliollynln

(:Ibiltt.Abl is-'(1.01.



Ftl-Ili22: Hlit&i!tyI)ay StilinctilieRliest&i4lit)itkeyI'toxicity Stucly.

(:fill ((.riiiiiii)iintikiiiitive (I B(D-lyWolglIL) Orgiiii Wo.-Iglitti.Terialoo,ii need ltuation.

litbily I'llyro 141/

Wt 114!iirt Ilar.itilyroii braill

sex kg xxio 9 2

Cliff t r4i I

3.55 14.6(1 0.41 ().693 0.20 911.38 2.7
14711 3.11) 15.15 0.49 ().771 0.25 92. MB 'I.I

lb,iiii 1. 3:1 14.88 (1.45 ().717 0.22 94.63 2.R

741)') F 3.55 lfi.53 0.47 0.950 13.17 RO. 59 2.2
74,15 r 2.7S 11.56 0.42 0.624 0.21 84.39 3.0

tk.-iiii 3.15 14.05 0.44 1).787 0.25 82.49 2.6

7467 3.BS 14.34 41.37 1.4)62 0,28 96.23 2.S
1411 11 2.90 12.18 ().42 0.455 1).16 93.87 3.2

Ik-iiii I.:Ia 13.26 0.4f) (1.759 0.22 95.(15 2.8

74H4) r 3.If) 16.12 (1.52 0.913 0.29 77.08 2.4
74,12 F 3.45 16.25 0.47 0.820 0.24 Hl.(13 2.3

tk-illl 3.28 16.19 1).50 f).867 0.27 79.(16 2.4

7469 H 4.10 18.4)6 0.44 (1.856 0.21 91.8(1 2.2
7474 '1.55 140.21 1).46 1.545 0.44 1111.12 2.5

t&!Zill 3.fl3 t7.14 0.45 1.201 0.32 90.99 2.'

)/,Hl F 'I.If) 13.B" ().4) 4).7111 0.2'1 82.44 2.6
itilli p I.OS 13.29 0.44 0.533 0.17 82.78 2.7

th-iiii 3.08 11.59 0.44 0.622 0.211 82.61 2.6

14.'Ill (1.42 II.Hift 0.24 79.36 2.@
148(1 3.55 16.114 0.45 (1.619 0.19 82.9fi 2.

@k-lial 3.50 15.21 (1.43 0.749 (1.21 81. 16h* 2.:

7491 r 3.05 11.61) 0.45 0.94)1 O.:I(l 77.70 2.5
149H F 2.95 11.24 0.45 0.4:11 ().15 19.:Il 2.f

:i.oo t3.lil 0.45 0.667 0.22 78.51 2.6

7412 ti 3.05
1
2.111 0.42 0.6241 '.!1$ 84.67 2.

74/: ti 3.75 15.30 1)./11 11.0711 (1.111 05.63 2.2

-1.4(1 14.09 li.41 4).645 (1.19 HS.156 2.5

r 2.65 11.52 0.41)1 4).19 76.87

749(il' 4)..i6 0.445 1).16 81.29 2...........

lilt-loll1,4.1;11lvi- wi!ll*,Iilti Hliciwti lie iiiiii litivit- wt-re &:.,tI(-.ifI it fly iva-riij-,Iili'11

1-4!liiiivt. %jell-,Iiiti.
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!IiMOC7DaY Subscuc* ;thesus'Joakey-,jxiclty icudy.

Tk3LE 13. 4-8croscocie .3bservacLorts.

Concrol I al/kg!dav 3 mg/kg/day 10 ug/kg/dav 30 zqlkg,'dav

a. U. a. a. 26

f- Z% r4 -4
Tissue

r -7 r r Ir @r .7 @7 @7 -Z r @r @7 -r @7 -C
Lasion Zi

Brain I L L I I L L L I 1 1 L L L I L I L

infiltrate ta '-*ocofmef%,-,tges 3

Spinal Cord I L L I I L I I I I I L I I L I I I
focus of porivasculac 1".,*Phoid
itfile.-actsta arachnaid 3

Peripheral 'to.-.re 1 1 L I I L L I I I I I I I L L I
focus of perivascular Lymphoid

infitcrskteLa partneural
.issue

Eye 1 1 1 1 L
seuce conjunctivitis 3
focus at lymphold infiltrate

in ciliary muscle 2 2

foLILcular conjunc-.Lvi".is 4 2 3 2

foci of i.,iterscl-ct&llymphold
infiltrate* La lacrimal SIand 2

Sactoeiscis sp. id% ocular

muscle x

!jci of iz!,-Itrat4s
in p"'pabrallocular

2 2 3 2

I I L I I I I I 1 1* 1 1 1 1 L I

sma2.1 pare-tcltvmal c7st t

I I I I I I I t L L L L I I I I I L I

Parachyr2t-l I L - I I I I I I - I - I

Adrenal I L I I L

small focus@!3cL of d:rscrophic
-at: x x

small focl of 1.7=phoid
tnfil:races in cortical
si-toisaids 3

diffuse congestion 3

diffuse L"pid depl4cian 5 5 3

acidophilic degeneration of
Ladi-tidual co small Sroups
a! calls 3

Trachea I I L L L

foci of Ln:!lamacory call
infiltrates tt la=L:-&

propria 2 2 z 2 2

,oci -3finfl@a=a:or7 call
I-tfil--races!-.tlani.-a
prd)prl-aand =c-asa 3 3 2 3 2 2 3 2 3 3

2@cal cystic dila:a:Lot% of
@tr 3 2.sch*al ilands 3

Cod*: x - condition present 4 - moderate

L - not remarkable 5 - aarked
2 ve" 3ILght 6 - t-c:,-2me

1,37-.338 3 slight - ioe avaiiible
*died
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