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STATEMENT ON GLP -

Title Tenty-sight-day Repeated Dose Oral Toxicity Study of
Sample D-1 in Rats

Study Nusber : BMRLESC

The said study has been conducted in compliance with the "GLP Standard
for Industrial Chemicals” tn Japan (1384, amended 1988).

(signature) (bate)

Signed February 16, 1993

(skoto Tonnichi)

General Manager

Bio-Medical Research Laboratories Co.. Ltd.
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Tite Tuenty-oight-day Ropeated Dose Oral Toxicity Study of
Sample D-1 in Rats

Study Nusbor : BMRIASC

Having audited the final report, I, the undersigned, assure that the
study has boen conducted In compliance with Japanese "GL? Standard for
Industrial Chemicals”. and accosplished ith the protocol and
appropriate standard operating procedures of the testing facility, and
the report has been prepared exactly based on the experimental
results.

(signature) (date)

Signed February 16, 1993

(Yutaka Kesbora)

Quality Assurance Unit
Bio-Medical Research Laboratories Co.. Ltd.

Dates of Inspection

Object Dates of Inspection Dates of Report
to Study Director to Mansgement

Protocol 1992. 6.23 1892. 5.23 952. 6.23
1902.7. 3 1992.7. 3 1992. 7.3
1982. 7.7 1992.7. 7 1982. 7.7

Testing Procedures | qq 5. 4 1992. 8. 4 1902. 8. 4
1952. 8.18 1992. 8.20 1992. 8.20

Records, Raw Data 1992.12.17 1992.12.17 1992.12.17
Final Report 1993. 2.18 1993. 2.16 1993. 2.16
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SIGNATURE =

Title: Tuenty-eight-day Repeated Dose Oral Toxicity Study of
Sample D-1 in Rats

Study No.:  BMRI43C

Tho sald study has been conducted under the responsibility of the
undersigned, and this report has been prepared so ss to reflect whole
study correctly.

(signature) (ate)

Signed February 16, 1993

(tichio Otsuka)

Study Director
Bio-Medical Research Laboratories Co., Ltd.
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GENERAL MATTERS -

1. Title

Twenty-oight-day repeated dose oral toxicity study of Sample D-1 in
rats

2. Study Number BHR143C

3. Purpose

To investigate toxicological potentiel of the test substance. Sample
D-1, through serial oral adainistration to rats for 28 days. It was
intended to meet Japanese legal regulation for industrial new chemical
substances.

4. GLP Application

The study was conducted in cospliance with the Japanese "GLP Standard
for Industrial Chemicals® (1584, amsended 1988)

5. Testing Guidelines

The testing methods conformed to the Japanese “Guidelines for
Screening Toxicity Testings of Chemicals” (1988).

6. Sponsor

Suaitono 3M Co. Ltd.

3-8-8. Minani-hashimoto, Segamthara, Kanagawa, Japan
(Responcible Person) Nobushige Hurakant

Manager, Techaical Department,

Cheatcals Division
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7. Tostiog Facilities -
Key Facility ©

© Bio-Medical Research Laboratories Co.. Ld.
3079 Susugaya, Kiyokawa-aura, Akoh-gua. Kanagawa. Japan

Partial Contributor
(81004 Biochemical Examination)
@ Koshino Laboratory, Mitsubishi-Kesel Institute of Toxicological

and Bavironsontal Sciences (4)
14, Sunayasa, Hasski-aachi, Keshima-gun, Ibaraki, Japan

#)The conpany nase has altered to Mitsubishi Chealcal Sofoty
Institute.

(i1stopathological Specimens Preparation)
@ Hora Pathological Research

Kinoaine, Hayasa, Tuge-aura. Yassbe-gun, Nora. Japan
(Histopathological Exantation)
@ Hatano Research Institute. Food and Drug Safty Conter

728-5 Ochiai, Hadono-city, Kanagawa. Japan

8. Responsible Parsons
(Ciseled figure after the nase indicates each belonging facility cited
above.)

Gonoral Manager Hakoto Temnteht, @
Study Director Michio Otavka, ©
General Participants Hiroyuki Tshit,  @

Toto Iehtkova, ©
Osomu Tanaks, ©
Hikiko Kananabe, (©)

Quality Assurance Tutska Kasbara,

005303
— 2 =



Partial Participants -
(esponstble to biochentcal detoratnation)

Noto Toyota, @
(Responsibie to histopathological speciaans separation

Toshing Tatami, @
iractor for histopathological exsaination

Shinsuke Yoshisura, @
(Participant to histopatholoical exaaination)

Funte Kashi, ©

! 9. Dates in the Study

(astiation of the study) sane 22, 1032
(nsaals racoption) sety 1, 1032
(dsinsatation period)

Hate July 6 ng. 2, 1992
“pomsle- suty 7 = dug. 3, 1992

(Toraination of observation, blood sampling and necropsy)
RT— rg. 3, 0m
“Female, natn groups hog 4, 1032
“Hale, ecovery groups- ag. 1. 1032
“Female, recovery groupa- avg. 10, 2032

(Conplatson of the stay) Fob. 16, 1033

10. Retention of Records and Samples
MI documentation rocords and samples (including specimens) of the
Study sce retained in the archives of Bioedical Research
Laboratories Co.. Led. for 10 yaacs after the completion of the study
As to furthes retention, it will ba decided on consultation ith the
sponsor and the contactor.
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"suMMaRy -

1. Semple 0-1 vas acainistered to both sexes of rots with doses of 0.1, 1,
10, and 30 mg/kg for 28 days. A group of rats given the venicle (olive ofl)
sions was included ss the control. Besides the main groups for monsecovery
study. o satellite grow for 4-day recovery study wes added to each of the
highost dose and the control groups.

2. No death occurred throughout the adsinistration poriod. One male of the 30
S/S group. however, dled during the recovery period: the death was
considered to bo caused by the test substance.

3. No sbmorsal clinical signs were fod fn all rats of the control
(including those for the recovery stody) and the 10 mg/kg or lover dose
Sroups throughout the whole of the observation period. In the 30 mg/kg
Grow. however, such signs ss the followings wero oberved during the
adatnistration and the recovery periods: reduced spontansous acvemsnt, tonic-
Clostc convulsion, lying or crouching, bradspncs of cyameats. salvation,
rodsish salivation, brown urine, loss of hair, and cont staining. These were
considered to bo cased by tho test substance

4. Body weight goin was supprossed during tho adeinistration period in beth
males 0d females of the 30 mg/Kg group from the second wesk and ater: the
suppression continued throughout the recovery period.

5. Food consumption was suppressed during the administration pariod in beth
sales and fomales of the 30 na/kg grow fron the second wok and afters it
tended to return during the recovery period. ovever

6. Hematological examination at the end of the administration period revealed
-
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dacransed hesoglobin concentration fn sales of the 10 and 30 mg/kg groups
and raduced prothrosbin tise in females given 30 xg/kg. Moreover, at tho end
of the recovery period. the followings were still detected in the 30 mg/kg
Soup: docrasse of erythrocyte count and hematocrit, shortening of
prothrosbin tie, snd incresse of levkocyte count, in males: decrease of
hesoglobin concentration and mean corpuscular hemoglobis concentration,
shortening of activated partial throsboplastin tims. and incresse of mean
corpuscular volume, in females.

7. Blochenical examination revealed the the folloxings st the end of the
administration period: decrease of GOT in females of the 1 mg/kg and higher
dose grows: fncrease of albuain in females of the 10 mg/kg and higher dose
groups: increase of GPT and chloride, and dacrosss of total cholesteral fn
Both sexes, dacraase of total protein snd increase of alkaline phosphatase
and of A/G ratio fn sles. fncrese of urea nitrogen in fomales, all these
in the 30 =g/kg group.
At the and of the recovery period. the followings ere observed in the 30
»/k group: deceesss of triglyceride and incrosse of A/G ratio, in males:
incranse of ures nitrogen. total protetn. albusin, and calcium. and decrease
of glucose and triglycerides, in fomales.
Besides, reddish change of serum was recognized in both sexes with the 10
25/45 or higher dose sain groups. and fn tho 30 mg/kg recovery group.

8. By urinelysis, scidic Shift in both sexes and decrease of protein in
females woro noted in the 30 xa/kg grow ducing the adsinistration period.
Acidic shift rensinad tn sales during tho recovery period.

9. As for absolute organ weight, tho sdsinistration resulted in increase of
the liver weight in both sexes of the 10 xg/kg or higher dose groups and
decrease in the kidueys weight of males given 30 mg/kg. After the recovery

— 5 =
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period, increase in the liver of both sexes and decrease in the kidneys of
foxales were still noted in the 30 mg/kg group.

Relative organ welght increased In the liver of both sexes of the 10 mg/kg
or higher dose and increased in the kidneys in females of the 10 mg/kg or
higher doso. After the recovery period, Increase fn the liver of both sexes
and increase in tho kidaoys of fomales remained in the 30 mg/kg group.

10. Autopsy for the male died during the recovery period revealed atrophy and
dark reddish patch in the thymus, hemorrhage and tarry contents in the
stomach, tarry contents in the small intestine, and grayish patch in the
aver.

In the scheduled necropsy at the end of the adainistration period, the
following findings were dotected by macroscopic examination: dark reddish
change in the liver of females receiving 30 =g/kg: grayish dot or patch and
hypertrophy in the liver and blackish change fn the Kidneys in males given
30 mg/kg: dark reddish change, yellowish change, grayish patch, and hyper-

trophy in the liver of fosales rocolving 30 mg/ke.
The examination at the end of the recovery poriod revealed grayish patch.

dark reddish change, and hypertrophy In the liver of both sexes of the 30
8/kg dose.

11. Histopathological examination at the ond of the sdainistration period
revealed dose-dependent changes ss eosinophilic degeneration in centri-

lobular hepatocytes and swelling in the liver in males of the 1 mg/kg or
higher doses and in females of the 10 mg/kg or higher dose. Other findings:

focal necrosis in hepatocytes in both sexes given 30 mg/kg and in males

given 10 mg/kg: somewhat remarkable fatty degeneration in peripheral lobule

In males receiving 30 wg/ks.
No obnorsal change was detected in the heart, kidneys, spleen. adrenals.

brain, and testes or ovaries
— 6 —
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At the end of the recovery period. eosinophilic degeneration in centri-

lobular hepatocytes turned slighter; swelling in the liver, however, did mot
racover in both sexes given 30 mg/kg. and focal necrosis also remained.
In case of one male given 30 mg/kg and died during the recovery period,
In addition to tho same changes as found in the liver of the main groups.
the followings were dotected: hemorrhagic foci in the brain, ulcer and
hemorrhage in the glandular stomach, and congestion and hemorrhage in the
thysus. :

12. Judging from the sbove, the toxicological mo-cbserved-effect level (NOEL)
of the test substance, Sample D-1, was considered to be 0.1 mg/kg for both
=ale and female rats.
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MTERIALS AND METHODS -

1. Test Substance
1-1 Nose

(Chontcal Nose) 2-{N-Ethyl-N-per£luoroalkyl(C-1-8)sul fonylanno]
athyl acrylate

(broviation) Semple D-1
1-2 Structural formula

C, Hy °
| I

CpFy $0, N=CH, CH, 0-C—CH=CH,

(a ranges froa 1 to 6)
(Composition) about T8% for n= cosponent,

about 21% for n=1-7 cosponents.
1-3 Holocular weight 625
14 Lot nusbor 101 (supplied by the sponsor)
1-5 Appearance, Asbor-colored waxy solid.
16 purity 99% or above
1-7 Strage conditions Stored at oon temperature

2. Praporation of Dostag Solution
21 vahteto oive 11
22 Procedure Roquired amount of the test substance as weighed

and suspended homogeneously in the vehicle sentionad sbove. The dosing
solution wes divided lato daily batches and stored in a refrigerator at
41°C until Just before use.

2:3 Frequency of preparation The dosing solution wes prepared once a
Wook, because the stability of the test substance in the mixture for
eight days was contirsed in Japan Food Research Laboratories (Tokyo) by

— 8 —
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our request -

3. Laboratory Animals and Reason for Choice

The anisals used were SPF Crj:CD(SD) rats of both sexes. They wers purchased
fron Charles River Japan, Inc. (195 Shimo-furusawa, Atsugi, Kanagawa, Japan)
at four weeks of age on July 1, 1992. After five (sale) or six (Fomale) days
of acclimatization, animals that apparently healthy and showed normal weight
gain were selected for the study at five weeks of age. They were grouped to
bo unifora for the mean body weight based on the last weighing during the
acclisatization. The weight ranged from 132 to 151 g for males snd 121 to
141 g for females at the initiation of administration.
Reason for choice: Having appropriate nature for laboratory amimals and
being bred under good gonotic and microbial control, this species and strain
are widely used in toxicological studies: our testing facility. besides.
has accusulated back ground data on this animal.

4. Antsal Houstng
Five or two (during or after the acclimatization, respectively) snimals of
the same sex were housed together in a stainless steel wire mesh cage of the
hanging type (26x38x18 cm). The onisal care room was a barriered facility
that was autosatically controlled to keep the following conditions:

Temperatura 1 22-28 :

Huntdity i 30 - 108 RH
Vemtilation  : 13 times/hour (all fresh air)

Lighting + Light /dark cycle of 12 hours
(Lights on 6:00 to 18:00)

A little deviation of tespersture and humidity occurred during the animal
kesping: it was. however, judged not to affect to the reliability of the
study.
The diet was WF pelleted food for laboratory snimsls (Oriental Yeast Co.

— 9 —
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Ltd.) and drinking water was tap water subjected to filtration and UY
seradiation. Animals were allowed access to food and:water ad 1ibitus except
for fasting from the evening before necropsy. Analysis of the ingredients
and microbial contaatnation of the diet was perforssd by the manufacturer
and toxic contaminants were examined by Japan Food Research Laboratories
(Tokyo) at tho manufacturer's responsibility. The quality of the tap ater
was periodically examined by Atsugi Public Health Conter by our request
These data were checked and stored by us.

Cagos were replaced with freshly autoclaved ones once a week.

5. Identification of Animals

Bach aniaal was identified by marking a nusber on the tail with a saturated
alcoholic solution of picric acid. To ldentify the dose group to which each
anisal belonged, a colored mark was painted on the tail with an oil-based
folt-tip pen

6. Identification of Coges

Bach cage was identified with an attached card on which the study nusber.
abbreviated nase of the test substance, dosage. and individual animal nusber
wore listed.

7. Tost Procedures
The testing methods conforsed to the Jopaness ‘Guidelines for Screening
Toxicity Testing of Chemicals * (asended on Decenber 5. 1386)

7-1 Dose levels and reason for selection
Prior to the principal study, preliainary dose-finding studies ranged
betwoen 4 and 14 days in adainistration period wes performed with such doses
35 20, 40, 50. 100, 200, 500, and 1000 mg/kg. each in a few (these to five)
male and female rats. It resulted death of more then half number of rats in

— 10 —
005311



1000 =g/kg for 18 days repeated administration; suppression of body welghi
gain was observed {n 40 mg/kg dose, though nono of changes found in 20 mg/kg
dose. Hence, the highest dose was decided at 30 3g/kg in the principal study
and the lower doses were set ot 10 sg/kg. 1 mg/kg. and 0.1 mg/kg for both
sexes. A group of rats given the vehicle alone was included as the control.

7-2 Nusbor of snisals
Forty-two rats of each sex were used.

7-3 Route, frequency, and duration of adainistration

Adatnistration was porforacd via the oral route, once a day for 28 days.

7-4 Method of sdainistration
The dosing mixture was intubated directly Into the stomach via a plastic
gavage tube. The voluse adsinistored wos 1 al per 100 § of body weight based

. on the most recent weight data.

7-5 Grouping.

Four dose groups mentioned above and the control group were set. Besides, to
monitor the reversibility of amy toxic effects, satellite groups were added

to the control and the highest dose groups for a 14-day recovery study.

Grouping by|Dose| MainGrowps'h| Recovery Groups (+2)
dose levels, (Sex and Nusbor of animals)

Control 0 [nate & female, 6 rats each [male & female, 6 rats each
Lowest dose 0.1 [male & female, 6 rats each

Intoracdiate-1| 1 | male & fomale, 6 rats each
Intersediate-2| 10 [male & female, 6 rats each

Highest dose | 30 [male & female, 6 rats each [male & female, 6 rats each
Total [| [eteaeometo.0catscach [mato somata. cars each

“11 —
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(1) Animals were necropsied on the next day of the last adainistrateion.
(42) Antsals were nocropsied insediatoly after the recovery period was over.
Note, Individual animal nusber. Each animal was musbored with four-digit

figure.
First digit, Dose grows: 0. the control group

1 the loxest dose group
2, the intesediate-1 group
a. the intesedtate-2 group
a the highost dose group

Second digit, Sexes: 1 sales
2 fonales

Third and fourth digits, individual animal of main or recovery groups:
01-05. animals of the main groups
07-12, sntaals of the recovery groups

6. Parameters Assessed

8-1 General condition
8-1-1 Clinical signs

The. appearance, behavior. and excreta of every anisal were observed daily
throughout the adainistration and the recovery periods.

81-2 Body weight
Every animal was weighed with an electric balance at the cossencemsnt of
the adainistration, once a week thereafter.

81-3 Food consumption
Leftover food from oach cage was weighed on day 0 and once a week
thereafter. and the daily overago consumption per animal was calculated
for esch group.

8-2 Laboratory tests
8-21 Homatology

Blood samples were collected from the inferior vema cava under ether
anesthesia just before the scheduled time of sacrifice. Blood sampling was

- T2
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done under mon-fasting condition. The hematological parameters determined

are listed below.
The anticoagulant used was othylenediamtnotetrascotic acid dipotassius

salt (EDTA-2K), except that 3.13% sodiua citrate was used to deteraine the

prothrosbin tise and the activated partial throsboplastine time.

Paranters Hothod
TI) Leukocyte count (BC) Electrical resistance method
(2) Erythrocyte count (R80) Electrical resistance method
(3) Platelet count (PLT) Eloctricel rosstance method
(4) Hemoglobin concentration (gh) Photo-electric colorisetry
(5) Hematocrit (Het) Pulse detection method
(6) Moan corpuscular voluse @CV) Calculated fron (2) and (5)
(1) Mean corpuscular hemoglobin (HCH) Calculated from (2) and (4)
(8) Mean corpuscular hemoglobin

concentration (MCHC) Calculated from (4) and (5)
(9) Differential loukocyte count Glosa-stained smear

(10) Prothrombin tise (1) Quick's one-stage test
(1) Activated partial throsbo-

plestin tins (PTT) Activated cofaroplastin method

Insturuments
(-(8) : Automatic coll counter. Sysmex model CC-180A, TOA Medical

Electronics Co.,Ltd.
© + Optical microscopy

(10)-(11) © Blood cosgulator, Model KC-1, Amelung Co.,Ltd.

mong these data, PT and APTT of one malo in the recovery group (animal

fo. 0111) were missing owing to cosgulation at blood sampling. On the

other hand, reticulocyte counting was added in the mein groups after

sequential staining with now methylene blue process and May-Gruemwald-

Giemsa process, bocause anemia was suspected in aniaals of this group.

8-2-2 Biochemistry
The residual blood sample was lot stand at room tesperature for 30 min and

J
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then centrifuged at 3000 pa for 10 in to separate serus. The serus,
being frozen to <20 \C. was sent to Kashima Laboratory of Mitsubishi-Kasel
Institute of Toxicological and Environmentel Sciences for biochemical
exaaination. Paramotors examined were as follows:

_—
Parasoters Wothodemer,——@) Total protein Bluret's method

(@) Mbuatn Bromocresol green method
@) A/G ratio Calculated froa (1) and (2)
4) Glucose Enzymatic UV-spectrophotosstry (Hoxokinase-GE-PDH)
(5) Teiglycorides Enzymatic method (LPL-GK-GIPO-POD)
(8) Total cholesterol Enzymatic method (CES-CO-POD)
(1) Uren nitrogen Enzymatic UV-spectrophotosstry (Urease-GLDH)
(8) Creatinine Jato mothod
(®) Caletun o-Crasolphthalein complexons method
(10) Inorganic phosphorous Phosphosolybdate-UY spectrophotosetry
an cor (asm UV spectrophotoetry-rate method (Modified SSCC)
az) er (mn UV spectrophotometry-rate method" (Nodified SSCC)
an eer 7 ~Glutasyl-p-nitroanilide substrate method

(Modified SSC)
(14) Alkaline phosphatase (ALP) p-Nitrophenyl phosphate substrate method
15) Sodium Ton selective electrodes method
(16) Potassiva Ton seloctive electrodes method
an chloride Ton selective electrodes method

Instrusent: Automatic analyser (Hitachi 736-10 type)

82-3 Urinalysis
Fresh urine was collected from all animals at six or seven days before the
completion of adanistration, and four or five days before the end of the
recovery period. (In each of two successive days. the former and the
latter days wero for male and for female respectively.) These were tested
for the following parameters.

— 14 —
005315



Parameter Method -
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Mditional histological survey was conducted to the following cases in which
any macroscopic changes were observed at the necropsy: lung in one case
(anteal no. 0105), kidaeys in tno cases (animel nos. 1103, 2102). sad testes
in one case (animal no. 0111).

Concerning the dead animal which occurred during the recovery period in ome
male (animal no. 4109), histologicel survey was perforsed in the typical
seven organs and In thyaus and stomach, the lstter two were additional
because of the macroscopic changes found at the necropsy. In this animal,
tarcy intestinal contents were found botween duodenum and ileus at autopsy:
however, preparation of the specimen and histological examination were mot
pertorsed because of post-mortes autolysis

AIL through the histopathology, histological specimens were prepared in Nara
Pathological Research, whereas the microscopic exasinstion was carried out
in Hatano Research Instituto of Food and Drug Research Center, both at our
quest.

9. Statistical Analysis

For metrical data, homogeneity of variance ssong all groups was first tested
by Bartlett's method. Then the homogeneity of all group mesns wes tested by
one-way layout analysis or Kruskal-Wallis H-test, dopending on whothor the
group variance was homogeneous or not, respectively. When group means were
significantly hotorogonoous and each group had the same number of data
Stns, differences in mean values between any group and the control were
tested by Dumett's multiple range test or Dumett's rank sus test,
sccording to whether the group variance was homogensous or mot.
respectively. When group means were heterogeneous and the musber of data
iteas in each group was unequal, the above-mentioned procedures wer
replaced by Scheffe's multiple range test or Schoffo's rank sus test,
rospectively. Armitage's chi-squared test wes used to assess discrete data
such as urinalysis findings

- 16 — 005317



RESULTS -

1. vortatey
ALL rats survived to tho ond of administration periods during the recovery
pariod, however, one male given 30 mg/kg dod on day 32 (siz. day 4 of
secavery 2.

4) Each day throughout the study is indicated with such way os tho day
of comsencesent of the adaiaistration is named “day 0 * ; and the next
day of the last adainistration (viz. dey 28). that is the first day
of recovery period, is expressed as “day 0 of recovery *

2. Clinical Signs (Table 1. snd Appendix 1
2-1 During tho administration period

Yo abnorasl sigs were noted In all Fats of the control and the 10 mg/kg
or lower dose grows. With rats receiving 30 mg/kg (inclusive of the
cacovery group), however. the following ndings ware detected:
Salivationr--a considerable musber of snisals of both sexes. in the

latter Rolf of adainisteation period: and fn one male on day 0.
basidos:

Redden salivation---in a fow sales and females, occasionolly:
Tontcrclonic convulsion, lying. bradypnea—in ono sale on day 26;
Reduced spontaneous movement. clonic or tonic-clonic convulsion, lying

or crouching. bradypaen of cyamosie-r-in one and tro females on day 20
and tron day 25 to 21, sospactively:

Lass of haie and coat staining---in threo snd one famales cospactively
en doy 17 and ator.

2-2 During the rocovery pariod
Yo sbrorssl signs oppeared in both males and females of the control group
us oll a5 in tho administration period. In case of the male given 20
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g/kg and dled during the recovery period, reduced spontaneous movement.
lying. bradypnes. reddish selivation and brownish urine were found on day
31 (viz. day 3 of recovery), then died on the next day. Loss of hair found
in’ females of the 30 mg/kg group during the administration period lasted
until the tersination of the recovery period, whereas the coat staining in
one female disappeared after day 34 (viz. day 6 of recovery).

3. Body Welght (Fig.1, Table 2, Appendix 2)
3-1 During the adatnistration period

Body weight gain in the 10 g/kg or lower dose groups was similar to that
of the control throughout the adainistration period. Significant suppros-
sion of wolght gain, however, appeared in both males and Females receiving
30 ng/kg (rats of the recovery group inclusive) from neck 2 and after

3-2 During the recovery period

The above-mentioned suppréssion of weight gain during the administration
period lasted until the end of recovery period.

4. Food Consumption (Table 3, Apondix 3)
4-1 During the adaintstration period

Food consusption in the 10 mg/kg or lower dose groups was similar to that
of the control throughout the adainistration period. Significant suppres-
sion of the consumption, however, was observed in both sexes receiving 30
s5/ks (rats of the recovery group inclusive) from wesk 2 and after.

4-2 During the recovery poriod

The suppression in females of the 30 mg/kg group lasted ono more week
after the finish of the adsinistration.
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5. Hematological Findings (Table 4 and 5. Appendix 4 and §) -

5-1 At the ond of the adainistration period
Hematological examination with animals of the mafn groups performed on the
scheduled cacropsy-day revealed the following changes: decreased
hemoglobin concentration In males of the 10 sg/kg and higher dose groups
Saduced prothronbin tins in females receiving 30 mg/kg.

5-2 At tho end of the recovery period
Mtor-racovery examination with animals of the 30 mg/kg recovery group
ceveslod the following changes: In males, decrease of erythrocyte cout,
hemoglobin concentration, and hematocrit, shortening of prothrosbin tise,
and tncresse of lskoeyte count: in females. ducresse of hesoglobin
concentration snd sesn corpuscular hemoglobin concentration. shortening of
activated partial throsboplsstin tise, and increase of mean corpuscular
volume.

6. Blocheateal Findings (Tablo 6. Appendix 6)
6-1 at tho and of tho administration period

The exsainstion with saisals of the main grows resulted in decrense of
GOT in females of the 1 mg/kg and higher dese grow. and increase of
albuntn in also females of the 10 mg/kg and higher dose groups. Moraovar.
In the 30 ng/kg group. the Following changes were significant: increase of
GPT and of chlorids, and decresse of total cholesterol, all these fa both
sexes: dacronse of total protein and faceesss of alkeline phosphatase and
of MG ratio, all these in males; and increase of ures nitrogen in
fonates.
In addition, reddish changa of serus was visually recognized in tro males
(anisal nos. 3102, 30 snd in one female (anisal mo. 3205) given 10
“/kg. and 1a five males (animal nos. 4101, 4102. 4103, 4105. 4108) ond in
11 females given 30 ng/kg. K
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6-2 At the end of the recovery period

Significant changes detected in the 30 mg/kg recovery group were as
follows: lowering of triglycerides and increase of A/G ratio in males:
increasa of urea nitrogen, total protein. slbuain. calcius, inorganic
Phosphorous and sodius, and docreaso of glucose and triglycerides, all
those in females.

And besides, reddish change of sorus was recognized in four males (animal
Bos. 4108, 4110, 4111, 4112) and in threo femsles (animal nos. 4207, 4210,
21).

7. Urtnalysts (Table 7, Appendix 7)

7-1 During the adainistration period

The exaatnation perforsed with rats (Inclusive of the recovery group) ome
Weck before the end of adainistration period resulted in the following
changes: pi shift to alkaline side in males of the 1 mg/kg and 10 mg/kg
groups and in females receiving 0.1 ag/kg: pH shift to acidic side in both
sexes rocolving 30 =g/kg: decrease of occult blood in males recelving 30
m8/kg: decrease of protein in females receiving 30 sg/kg

7-2 During the recovery period

Shift of pH to acidic side was noted in males of the 30 mg/kg recovery
Foup in the oxaatnation conducted one week befora the end of the period

8. Pathological Findings

8-1 Organ weight (Table 8 and 3: Appendix 8 and 9)
8-1-1 Absolute organ weight

1) At the ond of the adainistration period
With the animals of the main groups, liver weight (increased in both males
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and females of the 10 mg/kg sad higher dose grows: wheres weigh
decreased in Kidneys of males snd ovarles of females. both in the 30 we/k
croup.
2 At the ond of the recovery poriod
Changes noted in the 30 mg/kg Tocovery group were os follows: incresse of
the Liver weight in both sexes; Increase in the testes of sales; decrasse
a the kidueys. 10 the adranals and in the ovaries, all theso of fomales.

6-1-2 Relative organ weight
1) At tho and of the adatnistration period
Increase of liver weight found in the sbsolute weight ith the 10 mg/kg
ana higher dose groups as also detected fn the relative weight in both
sales and females. In addition, the followings wero observed: incresse in
tho brain of both sexes receiving 30 ag/kg: incresse in the adrenals and
tho testes of sales receiving 30 =y/k: increase in the Kidneys of females
siven 10 ng/kg and higher dose.

2) At the end of the recovery poriod
Changes detected in the 20 xg/ky recovery group were as follows: increase
in the liver and the brain of both sexes: increase In the testes of sales
Increase tn the Kidneys of females.

8-2 Macroscopic tindings at necropsy (Tsblo 10; Appendix 10 and 12)

8-21 Hacroscople Findings in tho desd animal
Autopsy on the male died during tho recovery period (animal no. 4108)
cevealed the following changes: ateophy and dock reddish patch in the

tho small Intestine: grayish patch ta tho liver

8-2-2 Macroscopic findings at scheduled necropsy

a 005322



Gross pathological findings observed were listed below. -

1) At the end of the adainlstration period

Males of the 30 mg/kg group---greylsh dot or patch in the liver and
hypertrophy of the liver, in all six rats; blackish change in tho
Kidneys and dark reddish chango {n the adrenals, in one rat.

Females of the 30 mg/kg group---dark reddish change. yellowish change and
grayish patch in the liver, in four, one and one rats respectively;
hypertrophy of the liver, in all six rats: pyelectasis in the kidneys
of ono rat.

Femsles of the 10 mg/kg group---dack reddish change in the liver in one
sat.

Othors-—-graysh patch in the kidnoys of one male of the 1 mg/kg groups
pysloctasts in the kidneys of ono sale of the 0.1 ng/kg group: cyst in
the kidneys and dark reddish patch fn the lung, cach in ono male of
the control group.

2) At the end of the recovery period
Males of the 30 ag/kg group---graylsh patch and dark reddish change, and

Bypertrophy in the liver, all these in tno rats
Females of the 30 mg/kg group---dark reddish change and grayish patch. and

hypertrophy in the Liver, in five, one, and one rat respectively.
Others-—-atrophy of tho testes in one mala of the control.

8-3 Histological findings (Table 11; Appendix 11 and 12)

8-3-1 Histological findings in the dead anisal
Histopathological examination with the male died during the recovery
Poriod (animal no.4109) revealed the following findings: eosinophilic
dogoneration In contrilobular hepatocytes. focal necrosis and peripheral
fatty change in the liver; dilated tubules in restricted part of the
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kidneys: hemorchagic foc! in the brain: ulcer and hemorrhage in the
glandular stomach; congestion and hemorrhage fn the thysus. No abnormality
was obvsorved in the heart, spleen, adrenals and testes.

8-3-2 Histological findings at scheduled necropsy
Histological findings observed were listed below.

1) At the end of the adatnistration period

© tiver

In centrilobular hepatocytes, cytoplasa appeared to be granular and
eosinophilic, and swelling was recognized in all sales and females of tho
30 mg/kg group: in the 10 mg/kg group. the similar changes. though
slightly, wero found in all males; and in fosales, either the swelling or
eosinophilic change was observed in four rats even slighter in incidence
and intensity than in male; in the 1 mg /kg group. the similar change was
slighter in intensity and Incidence then in 10 mg/kg group. (Photo 1 and
2.

Focal necrosis in hepatocytes was found in five males and two females of
the 30 ng/kg group. and in two males of the 10 mg/kg group. The necrosis
¥as found also in one male of the control.
Fatty change in peripheral lobule xas remarkable in males of the 30 mg/kg
group (Photo 4): In females, however, the incidence and intensity was
siatlar to that in the control. Localized fatty change was also observed
in one male of the control.
Microglanulosa was found in a fox males and females of all groups. though
clear difference in incidence and intensity was mot noticed between each
dose group and the control group.

@ Heart
No abnormalities were found except extremely localized myocardinal
dogoneration in two male of ‘the control group.
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® Spleen =
No abrorsalities were found except extramedullary hematopofesis in three
Bale of the control group.

@ Kidneys

Regenerated tubules were found in both males and females of the 30 mg/kg
and the control groups though no difference in incidence and intensity
botueen two groups wes noted. Other findings: dilated tubules in one male
of the control; infiltration of lymphocytes in the interstitial tissue in
one male of the 30 mg/kg group and threo male and female of the control:
dilation of pelvis in two males and fn one female of the 30 mg/kg group.
® Adrenals, brain and testes or ovaries

No abnormalities were observed.

2) At the end of the recovery period

© Liver

Contrilabular hepatocytes were eosinophilic and showed swelling fn all
mals and females given 30 ng/kg. As compared to tho main group animals,
eosinophilic intensity turned slighter in both sexes: however, the
intensity of swelling was siailar to that in the main group.
Focal necrosts in hepatocytes was found fn three males and two females of
the 30 g/kg group. though none In the control.
Other findings: fatty change in poriphoral lobule and microglanulons were
Observed, tho former was somewhat definite in males given 30 mg/kg. the
latter, however, no difference was found with the control.
@ oart
Very slight myocardial fibrosis was found in one male of each of the 30
mg/kg and the control group, and myocardial degeneration was found fn one
female of the cotrol. No other abnormal findings were noted.
® Spleen
No sbnoraal findings were found except extramedullary hematopoiesis in one
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2ale of each of the 30 g/kg and control groups. -

® Kidneys
Rogonerated tubules were found in both sexes of every groups infiltration
of lymphocytes tn interstitial tissue as observard in one male and in two
fomalo of the 30 g/kg and the control group. respectively: very slight
chronic nephropathy as found fn ome male given 30 mg/kg. No other
[rT T——
© Testes
No sbnorsal findings were noticed except atrophy in one male of the
control group.
© Adrenals, brain and ovaries
¥o abaoeaalities wore observed.

5) Histological findings for gross pathological abnormalities
Swelling of cytoplasa of centrilobular hepatocytes and focal mecrosis were
found corresponding to the macroscopic findings of hypertrophy and grayish
patch, respectively.
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DISCUSSION AND CONCLUSION -

Mejor findings obtained through repeated oral sdainistration of the test
substance to rats for 20 days were sussarized below. Those changes were
considered to be affected by the test substance.

a sale, fi female
\roriod [sasinisiration J recamery

Bxoatnetion Findings Dose
g/kg) 0

Clinical signs (1)reduced spontaneous movement
bradypna, nesta, salivation, convulsion; sup- =
Pression of body weight gain and food consusp- ‘
tion
death occurred (numberof the animal) =

Homatologieal findings=——inclination to anemia, 0
abnorasl change of blood cosgulation ‘

Slochenical Findings —Kbnoras] changes In 1ipids, =
protein, and in enzymes of in electolytes ‘

Urinalysis (acidic urine 7 =

Organ woight-—changs In sbiolute eight of The =
Laver: .
change in relative weightofthe Tver and Kid oe
neys ‘

¥scroscople findings greyish dot or patch and =
hypertrophy fn the Liver ‘

Histological Findings such changes 83 eosinophil =
1c swelling and focal neccosis in the Liver, .
fatty change inperipheral lobule - ”

1) Observation during each of the sdsinistration aad the recovery
pociod.

(+) Exonination one neck before each end of the administration snd the
recovery pariod.

Tho other examination was practised at each end of the administration
30d the recovery period.
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[Changes suggesting relation with the liver] ts
Among the changes detected. decrease of serus cholesterol was remsckable.
Though the mechanisn of the reaction fs mot clear, it fs generally
accepted that cholesterol is produced through synthesis in the liver and
absorption of lipid fn the intestine and fs controlled through
accumulation in tissues, conversion into encrgy and excretion from the
body. As decrease of total protein end increase of A/G ratio in males or
increase of albuain in fosales wore found, considering the comnoction
eaong protein and lipoprotein and cholesterol, influence of the test
substance on globulin or effect to decrease lipoprotein was suggested:
hence, for the reduction of serus cholesterol, concern of the liver was
suspected.
Lowering of triglyceride found in both males and females of the 30 mg/kg
recovery group was also considered to. be affected by the test substance;
because the same tendency was observed in the main group though
statistically insignificant and the facts that the test substance was
suspected to affect to lipids as mentioned above.
Moreover, changes in enzyses relating to the liver. increase of the liver
weight such macroscopic findings in the necropsy as grayish dot/patch and
hypertrophy, and histopathological pictures such ss eosinophilic swelling
and focal necrosis in centrilobular hopatocytes which were considered to
bo connected with the macroscopic findings, all thess changes suggested
that the test substance affected to the liver parenchysa.
Mditional changes suggesting relation with the liver were shortened
prothrombin tise in females of the 30 ag/kg main group and in males of the
seme dose of the recovery group, shortened activated partial
throsboplastine tise in females of the 30 mg/kg recovery group. Changes of
calciua and glucose observed in females of the 30 mg/kg recovery group.
though not found in the main group. were a little remarkable comparing
with level of physiological variation, and connection with the adainist-
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ration of the test subst vas prosusnd. .

Ghenges seppesing swiation with othe orgs]
1+" to tho inceensn of Leukocyte count observed In the 30 musk secovery
Grow, the sechanisn vs uncles: the sm tendency. Bower, van motions
in the sain grow hough statistically fosigeificant. Theretors the
connection with th test substance was svected.
For the incresso of ren nitrogen found In females given 30 mgs in bon
the xan and the recovery groups. §¢ wes aot clans shecher tho charge sas
coved by dogrdation of protets or by sxcretion disturtence fn the
Kidneys: hover, consideriag such facts 33 the incrbuse of chloride tn
both exes of the 50 ng/kg nein grow nd the Incronse of th Kidaors
ight 15 fonaien of the 10 25k ox higher dose man grovps and of the 30
w/e rocoary group, effect of the test substance to She kidneys sas
pected, Shough no histological changes ore found.
1s to radish hangs of sorun sacegnized visually In both sees of Che 10
100 30 wy/g. groups. sumetines 7 GTP sctieity dons not change pperently
“hen reddish sexun was covses by hessizsis, Tn this casn of the study.
bovever, the elation among the seddish serum and heseiysts and 7 GIF en

Chases considered not to bo relat to the test substance)
Tho totioning changes wore considered ot to bn elated fo he affect of

Changes of inorganic phosphorous and soften chaeved fn Femsies of the 30
A——

senitate of the chosgen wes within Tiatt of ghysiologient wavtecion wna
the changes were not found in the main group.

To weimiyate, stguticant deccesse of cclt blood was recorded fn sales
of tho 50 ng/g main grow: i was, Hoxeer, considered to be opparont,
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because one case of occult blood occurred in the control scotdentally,

ores 13s ating wes detected statisti
Trims o shifisd tn allolie se Wh te ststeleiestion in wales
sooateing 2 ant) 0 waste and 0 Seles TRSNTING Bk tHE toe Changes
however, was not dose-dependent. and the change was considered ot to be
A—

Noight fackonse of the brain and the testes and docrosss of the ovaries
wero abssevad fn males oF fanales given 0 ng in both the mein and the
recovery grows: no histological findings. however. vere detected,
Therefore, the chasges were comidoret to bu sppesent cwused by dootorns
of tho body weight and to have no toxicological sigaiticance
hs for the macroscopic changes in the adrenals found In sales o fomsios
2ivsn 35 sari, 70 istslegtont Strings wate deteisnts HRY We Julget
o have Little toxicological sigaiticonce, tharos.
Conconiog any othr changes such as gross pathological findings having 20
toon Supontancy ab me Mrslogwsl Gnbinsn vast dvmeseeiored
nctdenta. hey vere fudged to bo unconnected with th test substance

{onctuntons
Me ‘nontioned shove, significant response was found in the lives by
snintstering the test substance to both sexes of rats with 1 s/he or
Miho dose. Hnorons none of response was cbserved fn the 0.1 mg/kg group
[a
Soosptoce, the snmiootogiesd sporsessisattun faved ED oF the ast
hatasen, agin, Bets wou COSTAE 48. D0 Gob SETHE. S00 WHER 284 O08
——
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FIGURES AND TABLES (GroupMean Data)
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Study No. BMRI43C
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Aopendix 8 Fo 1 Study No. BMRIAIC
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Appendix 9-H Study No. DARLASC
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Appendix 9D Study No. BNRIAIC
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