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PREFACE BY TRANSLATOR -

This is a total translation of the original report in Japanese
language. On this work, 1 have paid close attention to transfer the
real facts and the correct meaning in the text, confirming scientific

matters to the original auther, the study director Mr. Michio Otsuka.

April 23, 1997

Translator : y/
5 M. Semioks

Makoto Tennichi_
General Manager

Bio-Medical Research Laboratories Co., Ltd.
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Title : Twenty-eight-day Repeated Dose Oral Toxicity Study of
Sample D-1 in Rats

Study Number : BMR143C

The said study has Been conducted in compliance with the "GLP Standard

for Industrial Chemicals"™ in Japan (1984, amended 1988).

(Signature) (Date)

Signed . February 16, 1993

(Makoto Tennichi)

General Manager

Bio-Medical Research Laboratories Co., Ltd.
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the report has been prepared exactly based on the experimental

results.
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(Michio Otsuka)

Study Director
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GENERAL MATTERS

1. Title

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

rats
2. Study Number BMR143C

3. Purpose

To investigate toxicological potential of the test substance. Sample
D-1, through serial oral administration 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 compliance with the Japanese "GLP Standard

for Industrial Chemicals™ (1984, anmended 1988).

5. Testing Guidelines

The testing methods conformed to the Japanese “"Guidelines for

Screening Toxicity Testings of Chemicals” (1888).

6. Sponsor
Sumitomo 3M Co., Ltd.
3-8-8, Minami-hashimoto, Sagamihara, Kanagawa, Japan
(Responcible Person) Nobushige Murakami ‘
' Manager., Technical Department,

Chemicals Division
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7. Testing Facilities =~
Key Facility
(@ Bio-Medical Research Laboratories Co., Ltd.
3078 Susugaya, Kiyokawa-mura, Aikoh-gun, XKanagawa, Japan
Partial Comtributor
(Blood Biochemical Examination)
@ Kashima Laboratory, Mitsubishi-Kasel Institute of Toxicological
‘ and EnvironmentBI'Sciences (*) V
14, Sunayama, Hasaki-machi, Kashima-gum, Ibaraki, Japan
*)The company name has altered.to Mitsubishi Chemical Safety
Institute.
(Histopathological Specimens Preparation)
@ Nara Pathological Research
Kinomine, Hayama, Tﬁge-nura. Yamabe~gun, Nara, Japan
(Histopathological Examination)
@ Hatano Research In.stitute. Food and Drug Safety Center

729-5 Ochiai, Hadano-city, Kanagawa, Japan

B. Responsible Personnel

(Circled figure after the name indicates each belonging facility cited

above.)
General Manager '~ Makoto Tennichi, (@
Study Director Michio Otsuka, 6))
General Participants Hiroyuki Ishii, @
Nacto Ichikawa, @
Osamu Tanaka, @
Mikiko Kawanabe, (1)
Quality Assurance Yutaka Kambara, )
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Partial Participants
(Responsible to biochemical determination)
Naoto Toyota, ®
(Responsible to histopathological specimens reparation)
Yoshimi Tatsumi, @)
(Director for histopathological examination)
Shinsuke Yoshimura, @
(Participant to histopathological examination)

Fumie Kawashima, Q@

9. Dates in the Study
(Initiation of the study) June 23, 1992
(Animals reception) July 1, 1992
(Administration period)
-Male~ July 6 - Aug. 2, 1992
~Female- - July 7 - Aug. 3, 1992

(Termination of observation, blood sampling and necropsy)

-Male, main groups- . Aug. 3, 1992
-Female, main groups- Aug. 4, 1992
-Male, recovery groups- Aug. 17, 1992
~Female, recovery groups-— Aug. 18, 1992
(Completion of the study) Feb. 18, 1993

10. Retention of Records and Samples
All documentation records and samples (including specimens) of the
study are retained in the archives of Bio-Medical Research
Laboratories Co., Ltd. for 10 years after the completion of the study.
As to further retention, it will be decided on consultation with the

sponsor and the contractor.
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SUMMARY -

1. Sample D~1 was administered to both sexes of rats with doses of 0.1, 1,
10, and 30 mg/kg for 28 days. A group of rats given the vehicle (olive o0il)
alone was included as the control. Besides the main groups for nonrecovery
study, a satellite group for l4-day recovery study was added to each of the

highest dose and the control groups.

2. No death occurred throughout the administration period. One male of the 30
mg/kg group, however, died during the recovery period: the death was

considered to be caused by the test substance.

3. No abnormal clinical signs were found in all rats of the control
(including those for the recovery study) and the 10 mg/kg or lower dose
groups throughout the whole of the oSserva{ion period. In the 30 mg/kg
group. however, such signs as. the followings were observed during the
administration and the rec;very periods: reduced spontaneous movement, tonic-
clonic convulsion, lying or crouching, bradypnea or cyanosis, salivation,
reddish salivation, brown urine, loss of hair, and coat staining. These were

considered to be caused by the test substancs.

. 4. Body weight gain was suppressed during the administration pericd in both
males and females of the 30 mg/kg group from the second week and after; the

suppression continued throughout the recovery period.
§. Food consumption was suppressed during the administration period in both
males and females of the 30 mg/kg group from the second week and after; it

tended to return during the recovery period, however.

6. Hematological examination at the end of the administration period revealed

—_ 4 -
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decreased hemoglobin concentration in males of the 10 and 30 mg/kg groups,
and reduced prothroinbin time in females given 30 mg/kg. Moreover, at the end
of t!le recovery period, the followings were still detected in the 30 mg/kg
group: decrease of erythrocyte count and hematocrit, shortening of
prothrombin time, and increase of leukocyte count, in males; decrease of
hemoglobin concentration and mean corpuscular hemoglobin concentration,
shortening of activated partial thromboplastin time, and increase of mean

corpuscular volume, in females.

Biochemical examination revealed the the followings at the end of the
administration period: decrease of GOT in females of the 1 mg/kg and higher
dose groups; increase of albumin in females of the 10 mg/kg and higher dose
groups; increase of GPT and chloride, and decrease of total cholesterol in
both sexes, decrease of total protein and increase of alkaline phosphatase
and of A/G ratio in males, increase of urea nitrogen in females, all these
in the 30 ng/kg group.

At the end of the recovery period, the followings were observed in the 30
mg/kg group: decrease of triglyceride and increase of A/G ratio, in males;
increase of urea nitrogen, total protein, albumin, and calcium, and decrease
of glucose and triglycerides, in females.

Besides, reddish change of serum was recognized in both sexes with the 10

mg/kg or higher dose main groups, and in the 30 mg/kg recovery gl:oup.

‘By urinalysis, acidic shift in both sexes and decrease of protein in
females were noted in the 30 mg/kg group during the administration period.

Acidic shift remained in males during the recovery period.
As for absoclute organ weight, the administration resulted in increase of

the liver weight in both sexes of the 10 mg/kg or higher dose groups and

decrease in the kidneys 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 6;
females were still noted in the 30 mg/kg group.

Relative organ weight 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 dose. After the recovery period, increase in the liver of both sexes

and increase in the kidneys of females 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
liver.

In the scheduled necropsy at the end of the administration period, the
following findings were detected by macroscopic examination: dark reddish
change in the liver of females receiving 30 mg/kg; grayish dot or patch and
hypertrophy in the liver and blackish change in the kidne}s in males given
30 mg/kg: dark reddish change, yellowish change, grayish patch, and hyper-
trophy in the liver of females receiving 30 mg/kg.

The examination at the end of the recovery period revealed grayish patch,

dark reddish change, and hypertrophy in the liver of both sexes of the 30

mg/kg dose.

11. Higtopathological examination at the end of the administration period
revealed dose-dependent changes as eosinophilic degeneration in centri-
lobular hepatocytes and swelling in the liver in males of the 1 mé/kg or
higher doses and in females of the 19 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 degemeration in peripheral lobule
in males receiving 30 mg/kg.

No abnormal change was detected in the heart, kidneys, spleen, adrenals,

brain, and testes or ovaries.

3M_MNO01650001
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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 not
recover in both sexes given 30 mg/kg., and focal necrosis also remained.

In case of one maie given 30 mg/kg and died during the recovery period,

in addition to the same changes as found in the liver of the main groups,

the followings were detected: hemorrhagic foci in the brain. ulcer and
hemorrhage in the glandular stomach, and congestion and hemorrhage in the

thynmus.
12. Judging from the above, the toxicological no-observed-effect level (NOEL)

of the test substance, Sample D-1, was considered to be 0.1 mg/kg for both

male and female rats. .

3M_MNO01650002
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MTERIALS AND METHODS

1. Test Substance

1-1 Name
(Chenical Name) 2-[N—Ethyl-N-perfluoroalkyl(C-1-8)sulfonylamino]
ethyl acrylate
(Abbreviation) Sample D-1

1-2 Structural fofmula
Cz PIS 0
| il

(n ranges from 1 to 8)
(Composition} about 78% for n=38 component,

about 21% for n=1-7 components.

1-3 Molecular weight 625

1-4 Lot number 101 (supplied by the sponsor)
1-5 Appearance Amber-colored waxy solid
1-6 Purity 99% or above

1-7 Strage conditions Stored at room temperature

2. Preparation of Dosing Solution

2-1 Vehicle Olive oil

2-2 Procedufe Required amount of the test substance was weighed
and suspended homogeneously in the vehicle mentioned above. The dosing
solution was divided into ‘daily batches and stored in a réfrigerator,at
4 °C until just before use.

2-3 Frequency of preparation The dosing solution was prepared once a
week, because the stability of the test substance in the nmixture for

eight days was confirmed in Japan Food Research Laboratories (Tokyo) by

— 8 —
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our request.

3. Laboratory Animnls and Reason for Choice
The animals used were SPF Crj:CD(SD) rats of both sexes. They were purchased
from Charles River Japan, Inc. (795 Shimo~furusawa, Atsugi, Kanagawa, Japan)
at four weeks of age on July 1, 1992. After five (male) or six (female) 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
be uniform for the mean body weight based on the last weighing during the
acclimatization. The weight ranged from 132 to 151 g for males and 121 to
141 g for females at the initiation of administration.
Reason for choice: Haéing sppropriate nature for laboratory animals and
being bred under good genetic and microbial control, this species and strain
) aré widely used in toxicological studies; our testing facility, besides,

has accumulated back ground data on this animal.

4. Animal Housing

Five or two (during or after the acclimatization, respectively) animals of
the same sex were housed together in a stainless steel wire mesh cage of the
hanging type (26x38% 18 cm). The animal care room was a barriered facility

that was automatically controlled to keep the following conditions:

Temperature T 22 -286

Humidity : 30 - T0O% RH

Ventilation ; 13 times/hour (all fresh air)
Lighting : Light /dark cycle of 12 hours

(lights on 6:00 to 18:00)
A little deviation of temperature and humidity occurred during the animal

keeping; it was, however, judged not to affect to the reliability of the

study.

The diet was MF pelleted food for laboratory animals (Oriental Yeast Co.,

—_— 9 _—
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Ltd.) and drinking water was tap water subjected to filtration and UV
irradiation. Animals were allowed access to food and water ad libitum except
for fasting from the evening before necropsy. Analysis of the ingredients
and microbial contamination of the diet was performed by the nmanufacturer,
and toxic contaminants were examined by Japah Food Research Laboratories
(Tokyo) at the manufacturer's responsibility. The guality of the tap water
was perliodically examined by Atsugi Public Health Center by our reguest.
These data were checked and stored by us.

Cages were replaced with freshly autoclaved ones once a week.

5. ldentification of Animals

Each animal was identified by marking a2 number on the tail with a saturated
alcoholic solution of picric acid. To identify the dose group to which each

animal belonged, a colored mark was painted on the tail with an oil-based

felt-tip pen.

6. Identification of Cages

Each cage was identified with an attached card on which the study number,
abbreviated name of the test substance, dosage, and individual animal number

were listed.

7. Test Procedures

The testing methods conformed to the Japsnese “Guidelines for Screening

Toxicity Testing of Chemicals ” (amended on Decenber §, 1986).

7-1 Dose levels and reason for selection

Prior to the principal study, preliminary dose-finding studies ranged
between 4 and 14 days in administration period was perfarmed with such doses
as 20, 40, 50, 100, 200, 500, and 1000 mg/kg, each in a few (three to five)

male and female rats. It resulted death of more than half number of rats in

— 10 -—
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1000 mg/kg for 14 days repeated administration; suppression of body weighg.
gain was observed in 40 mg/kg dose, though none of changes found in 20 mg/kg
dose. Hence. the highest dose was decided at 30 mg/kg in the principal study
and the lower doses were get at 10 mg/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 Number of animals

Forty-two rats of each sex were used.

7-3 Route, frequency. and duration of administration

Administration was performed via the oral route, once a day for 28 days.

T-4 Method of administration
The dosing mixture was intubated directly into the stomach via a plastic

gavage tube..The volume administered was 1 ml per 100 g 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 any toxic effects, satellite groups were added

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

Grouping by Dose -Main Groups(*1) Recovery Groups(*2)
dose levels (ng/kg) (Sex and Number of animals)

Control 0 male & female, 6 rats each | male & female, 6 rats each

Lowest dose 0.1 | male & female, 6 rats each

Intermediate-l 1 male & female, 6 rats each

Intermediate-2 10 male & female, 6 rats each

Highest dose 30 male & femals, 6 rats each | male & female, 6 rats each
Total male & female,30 rats each | male & female,12 rats each

— 11 -
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(*1) Animals were necropsied on the next day of the last administratrion.
(*2) Animals were necropsied immediately after the recovery period was over.

Note., Individual senimal number. Each animal was numbered with four-digit

figure.

First digit, Dose groups: a, the control group
1, the lowest dose group
2, the intemediate-1 group
3. the intemediate-2 group
4, the highest dose group

Second digit, Sexes; 1, males

2, females
Third and fourth digits, individual animal of main or recovery groups;
01-06, animals of the main groups

07-12, animals of the recovery groups

8. Parameters Assessed

8-1 General condition
B-i—l Clinical signs
The  appearance, behavior, and excreta of every animal were observed daily
throughout the administration and the recovery periods.
8-1-2 Body weight
Every animal was weighed with an electric balance at the commencement of
the administration, once a week thereafter.
8-1-3 Food consumption
Leftover food from each cage was weighed on day 0 and once a week

thereafter, and the daily average consumption per animal was calculated

for each group.

8-2 Laboratory tests
8-2-1 Hematology
Blood samples were collected from the inferior vena cava under ether

anesthesia just before the scheduled time of sacrifice. Blood sampling was

3M_MNO01650007
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done under non~fasting condition. The hematological parameters determinea*

are listed below.

The anticoagulant used was ethylenediaminetetraacetic acid dipotassium
salt (EDTA-2K), except that 3.13% sodium citrate was used to determine the

prothrombin time and the activated partial thromboplastine time.

Parameters Method
(1) Leukocyte count (WBC) Electrical resistance method
(2) Erythrocyte count (RBC) Electrical resistance method
(3) Platelet count (PLT) Electrical resistance method
(4) Hemoglobin concentration (Hgb) Photo-electric colorimetry
(5) Hematocrit (Hct) Pulse detection method
(6) Mean corpuscular volume (MCV) Calculated from (2) and (5)

(7) Mean corpuscular hemoglobin (MCH) Calculated from (2) and (4)
(8) Mean corpuscular hemoglobin

concentration (MCHC)  Calculated from (4) and (5)
(9) Differential leukocyte count Giemsa-stained smear
(10) Prothrombin time (PT) Quick's one-stage test

(11) Activated partial thrombo-
plastin time (APTT) Activated cefaroplastin method

Insturuments

(1)-(8) : Automatic cell counter, Sysmex model CC-180A, TOA Medical
Electronics Co.,Ltd.

(9) : Optical microscopy
(10)-(11) : Blood coagulater, Model KC-1, Amelung Co.,Ltd.

Among these data, PT and APTT of one male in the recovery group (animal
no. 0111) were missing owing to coagulation at blood sampling. On the
other hand, reticulocyte counting was added in the main groups after
sequential staining with new methylene blue process and May-Gruenwald-

Giemsa process, because anemia was suspected in animals of this group.

8-2-2 Biochemistry

The residual blood sample was let stand at room temperature for 30 min and

3M_MNO01650008
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then centrifuged at 3000 rpm for 10 min to separate serum. The serunm,
being frozen to -20 °C, was sent to Kashima Laboratory of Mitsubishi-Kasei
Institute of Toxicological and Environmental Sciences for biocherical

examination. Parameters examined were as follows:

Parameters Method
(1) Total protein Biuret's method
(2) Albumin Bromocresol green method
(3) A/G ratio Calculated from (1) and (2)
(4) Glucose Enzymatic UV-spectrophotometry (Hexokinase~G6~PDH)
(5) Triglycerides Enzymatic method (LPL-GK-G3PO-POD)
(6) Total cholesterol Enzymatic method (CES-CO-POD)
(7) Urea nitrogen Enzymatic UV-spectrophotometry (Urease-GLDH)
(8) Creatinine Jaffe method
(9) Calcium o-Cresolphthalein complexone method

(10) Inorganic phosphorous Phosphomolybdate-UV spectrophotometry

(11) GOT (AST) uv spectrophotdmetry-rate method (Modified SSCC)
(12) GPT (ALT) UV spectrophotometry-rate method (Modified SSCC)
(13) ¢ -GPT 7<—Glutamyl—p—nitroanilide substrate method

(Modified SSCC)
(14) Alkaline phosphatase (ALP) p-Nitrophenyl phosphate substrate method

(15) Sodium Ion selective electrodes method
(16) Potassium Ion selective electrodes method
(17) Chloride Ion selective electrodes method

Instrument: Automatic analyser (Hitachi 736-~10 type)

8-2-3 Urinalysis
Fresh urine was collected from all animals at six or seven days before the
completion of administration, and four or five days befére the end of the
recovery period. (In each of two successive days, the former and the

latter days were for male and for female respectively.) These were tested

for the following parameters.
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Parameter Method
pH, Occult blood, Protein, Glucose, Paper test, MULTISTIX ®
Ketone bodies, Urobilinogen, Bilirubin (Miles-Sankyo Co.,Ltd.)

8-3 Pathological examination

8-3-1 Necropsy and macroscopic examination

On the next day of the last administration..all survived animals except
thosé assigned for the recovery test were sacrificed for necropsy after
blood sampling: whereas for animals of the recovery groups, the necropsy
was held on the scheduled day just after thq recovery period was over.

After careful investigation for any macroscopic abnormalities, the
following organs were removed and fixed in 10% neutral buffered formalin:
brain, pituitary, eye ball, (with Harderian glands), thyloid (with
parathyloid), heart, lungs, liver, kidneys, spleen, adrenals, stomach,

testes or gvaries, urinary bladder, and right femur (with bone marrow).

8-3-2 Organ weight
The following organs were weighed befors fixation, then the relative organ
weight (ratio of organ weight to body weight on the day of necropsy) was

calculated: brain, liver, kidneys, adrenals, and testes or ovaries.

8~4 Histological examination

From the following fixed organs of all rats in the control and the highest
dose (30 mg/kg) groups, histological sections of paraffin-embeded specimens
were cut and subjected to hematoxylin-eosin staining, then histological
changes were surveyed: heart, liver, spleen, kidneys, adrenals., brain, and
testes or ovaries. (typical seven organs)

The survey of the liver was expanded to animals of the other dose grdups

since some chages were found in case of 30 mg/kg dose group.

3M_MNO01650010
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Additional histological survey was conducted to the following cases in which
any macroscopic changes were observed at the necropsy: lung in one case
(animal no. 0105), kidneys in two cases (animal nos. 1103, 2102), and testes
in one case (animal no. 0111).

Concerning the dead animal which occurred during the recovery period in ome
male (animal no. 4109), histological survey was performed in the typical
seven organs and in thymus and stomach, the latter two were additional
because of the macroscopic changes found at the necropsy. In this animal,
tarry intestinal contents were found between duodenum and ileum at autopsy;
however, preparation of the specimen and histological examination were not
performed because of post-mortem autolysis

All through the histobathology, histological specimens were prepared in Nara
'Pathological Research, whereas the microscopic examination was carried out

in Hatano Research Institute of Food and Drug Research Center, both at our

quest.

‘. Statistical Analysis

For metrical data, homogeneity of variance among all groups was first tested
by Bartlett's method. Then the homogeneity of all group means was tested by
one-way layout analysis or Kruskal-Wallis H-test, depending on whether the
"group variance was homogeneous or not, respectively. When group means were
significantly heterogeneous and each group had the same n;mber of data
items, differences in mean values between any group and the control were
tested by Dunnett's mnultiple range test or Dunnett's rank sum test,
according to whether the group wvariance was homogeneous or not,
respectively. When group means were heterogeneous and the number of data
items in each group was unequal, the above-mentioned procedures were
replaced by Scheffe's multiple range test or Scheffe's rank sum test,
respectively. Armitage's chi-squared test was used to assess discrete data

such as urinalysis findings.

3M_MNO01650011
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RESULTS

1. Mortality

All rats survived to the end of administration period; duping the recovery

period, however, one male given 30 mg/kg died on day 32 (viz. day 4 of
recovery *).

*) Each day throughout the study is indicated with such way as ‘the day

of commencement of the administration is named "day 0 " ; and the next

day of the last administrafion (viz. day 28), that is the first day

of recovery period, is expressed as “day 0 of recovery "

2, Clinical Signs (Table 1, and Appendix 1)
2-1 During the administrationm period
No abnormal signs were noted in all rats of the control and the 10 mg/kg
or lower dose groups. With rats receiving 30 mng/kg (inclusive of the
recovery gréup), however, the following findings were detected:-
Salivation---a considerable number of animals of both sexes, in the
latter‘ half of administration period; and in one male on day 0,
besides;
Reddish salivation---in a few males and females, occasionally;
Tonic—-clonic conQulsion, lying, bradypnea---in bne male on day 26;
Reduced spontaneous movement.‘-clonic_ or tomic-clonic convulsion, lying
or crouching, bradypnéa or cyanosis~--in one and two females on day 20

and from day 25 to 27, respectively;

A

Loss of hair and coat staining~--in three and one females respectively,

on day 17 and after.

2-2 During the recovery period

No abnormal signs appeared in both males and females of the control group

as well as in the administration period. In case of the male given 30

_ 17 -
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mg/kg and died during the recovery period, reduced spontaneous movement;.
lying, bradypnea, reddish salivation 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 du;ing the administration period lasted
until the terminationAof the recovery period, whereas the coat staining in

one female disappeared after day 34 (viz. day 6 of recovery).

3. Body Weight (Fig.l, Table 2, Appendix 2)

3-1 During the administration period
Body weight gain in the 10 mg/kg or lower dose groups was similar to that
of the control throughout the administration period. Significant suppres-
sion of weight gain, however, appeared in both males and females receiving

30 mg/kg (rats of the recovery group inclusive) from week 2 and after.

3-2 During the recovery period
The above-mentioned suppression of weight gain during the administration

period lasted until the end of recovery period.

4. Food Consumption (Table 3, Apendix 3)

4-1 During the administration period
Food consumption in the 10 mg/kg or lower dose groups was similar to that
of the control throughout the admimistration period. Siénificaﬁt suppres-
sion of the consumption, however, was observed in both sexes receiving 30

mg/kg (rats of the recovery group inclusive) from week 2 and after.
4-2 During the recovery period

The suppression in females of the 30 mg/kg group lasted one more week

after the finish of the administration.

3M_MNO01650013

2797.0027



5. Hematological Findings (Table 4 and 5, Appendix 4 and 5)

5-1 At the end of the administration period
Hematological examination with animals of the main groups performed on the
scheduled necropsy-day revealed the fo]lowing changes: decreased
hemoglobiﬁ concentration in males of the 10 mg/kg and higher dose groups;

reduced prothrombin time in females receiving 30 mg/kg.

§-2 At the end of the recovery period
After-recovery examination with animals of the 30 mg/kg recovery group
revealed- the following changes: in males, decrease of erythrocyte count,
hemoglobin concentration, and hematocrit, éhortening of prothrombin time,
and increase of leukocyte count; in females, decrease of heﬁoglobin
concentration and mean corpuscular hemoglobin concentration, shortening of

activated partial thromboplastin time, and increase of mean corpuscular

volunme.

6. Biochemical Findings (Table 6, Appendix 6)
6-1 At the end of the administration period
The examination with animals of the main groups resulted in decrease of
GOT in females of the 1 mng/kg and higher dose group, and increase of
albumin in also females of the 10 mg/kg and higher dose groups. Moreover,
in the 30 mg/kg group. the following changes were significant: increase of
GPT and of chloride, and decrease of total cholesterol, all these in both
sexes; decrease of total protein and increase of alkaline phosphatase and
of A/G ratio, all these in males; and' increase of urea nitrogen in
females.
In addition, reddish change of serum was visually recognized in two males
(animal nos. 3102, 3103) and in one female (animal no. 3205) given 10

ng/kg, and in five males (animal nos. 4101, 4102, 4103, 4105, 4106) and in

all females given 30 mg/kg.
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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;
increase of urea nitrogen, total protein, albumin, calciun, inorganic
phosphorous and sodium, and decrease of glucose and triglycerides, all
these in females.
And besides. reddish change of serum was recognized in four males (animal

nos. 4108, 4110, 4111, 4112) and in three females (animal nos. 4207, 4210,

4211).

7. Urinalysis (Table 7, Appendix T)
7-1 During the administration period
The examination performed with rats (inclusive of the recovery group) one
week before the end of administration period resulted in the followirng
changes: pH shift to alkaline side in males of the 1 mg/kg and 10 mg/kg
groups and in females receiving 0.1 mg/kg; pH shift to acidic side in both
sexes receiving 30 mg/kg; decrease of occult blood in males receiving 30

mg/kg: decrease of protein in females receiving 30 ng/kg.

7-2 During the recovery period
Shift of pH to acidic side was noted in males of the 30 mg/kg recovery

group in the examination conducted one week before the end of the period.

8. Pathological Findings

8-1 Organ weight (Table 8 and 8; Appendix 8 and 9)
8-1-1 Absolute organ weight
1) At the end of the administration period

With the animals of the main groups, liver weight increased in both males

— 20 —
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and females of the 10 mg/kg and higher dose groups: whereas weight
decreased in kidneys of males and ovaries of females, both in the 30 ng/kg
group.

2) At the end of the recovery period

Changes noted in the 30 mg/kg recovery group were as follows: increase of
the liver weight in both sexes; increase in the testes of males; decrease

in the kidneys, in the adremnals and in the ovaries, all these of females.

8-1-2 Relative organ weight

1) At the end of the administration period
Increase of liver weight found in the absolute weight with the 10 ng/kg
and higher dose groups was also detected in the relative weight in both
males and females. In addition, the followings were observed: increase in
the brain of both sexes receiving 30 -mg/kg; increase in the adrenals and
the testes of males receiving 30 mg/kg; increase in the kidneys of females
given 10 mg/kg and higher dose.

2) At the end of the recovery period
Changes detected in the 30 mg/kg recovery group were as follows: increase
in the liver and the brain of both sexes: increase in the testes of males:

increase in the kidneys of females.
8-2 Macroscopic findings at necropsy (Table 10; Appendix 10 and 12)

8-2-1 Macroscopic findings in the dead animal
Autopsy on the male died during the recovery period (animal no. 4109)
revealed the following changes: atrophy and dark reddish patch in the

thymus; hemorrhage and tarry contents in the stomach; tarry contents in

the small intestine; grayish patch in the liver.

8~2-2 Macroscopic findings at scheduled necropsy

- 21 -
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Gross pathological findings observed were listed below.

1) At the end of the administration period

Males of the 30 mg/kg group---greyish dot or patch in the liver and
hypertrophy of the liver, in all six rats; blackish change in the
kidneys and dark reddish change in 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 one rat.

Females of the 10 mg/kg group---dark reddish change in the liver in one
rat.

Others---graysh patch iﬁ the kidneys of one male éf the 1 ng/kg group;
pyelectasis in the kidneys of one male of the 0.1 mg/kg group; cyst in
the kidneys and dark reddish patch in the lung, each in one male of
the control group.

2) At the end of the recovery period

Males of the 30 mg/kg group---grayish patch and dark reddish change, and
hypertrophy in the liver, all these in two rats.

Females of the 30 mg/kg'grohp———dafk reddish change and grayish patch, and
hypertrophy in the liver, in five, one, and one rat respectively.

Others~--atrophy of the testes in one male of the control.
8-3 Histological findings (Table 11; Appendix 11 and 12)

8~3-1 Histological findings in the dead animal
Histopathological examination Ni}h the male died during the recovery
period (animal no.4109) revealed the following findings: eosinophilic
degeneration in centrilobular hepatocytes, focal necrosis and peripheral

fatty change in the liver; dilated tubules in restricted part of the
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kidneys; hemorrhagic foci in the brain; ulecer and hemorrhage in the
glandular stomach; congestion and hemorrhage in the thymus. No abnormality

was obvserved 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 administration period
@ Liver
In centrilobular hepatocyfes. cytoplasm appeared to be granular and
eosinophilic, and swel;ing was recognized in all males and females of the
30 mg/kg group:; in the 10 mg/kg group, the similar changes, though
slightly, were found in all males; and in females, either the swelling or
eosinophilic change was observed in four rats even slighter in incidence
and intensity than in male; in the 1 ;g /kg group, the similar change was
slighter in intemsity and incidence than in 10 mg/kg grbup. (Photo 1 and
2).
Focal necrosis in hepatocytes was found in five males and two females of
the 30 mg/kg group, and in two males of the 10 mg/kg group. The necrosis
was found also in one male of the comtrol.
Fatty change in peripheral lobule was remarkable in males of the 30 mg/kg
group (Photo 4); in females, however, the incidence and intensity was
similar to that in the control. Localized fatty change was also observed
in one male of the control.
Microglanuloma was found in a few males and females of all groups, though
clear difference in incidence and intensity was not noticed between each
dose group and the control group.
(® Heart
No abnormalities were found except extremely localized myocardinal
degeneration in two male of the control group.

— 23 —
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@® Spleen

No abnormalities were found except extramedullary hematopoiesis in three
male 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
between two grouﬁs was noted. Other findings: dilated tubules in one male
of the control; infilt_ration of lymphocytes in the interstitial tissue in
one male of .the 30 mg/kg group and three male and female of the control;
dilation of pelvis in two males and in 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

Centrilobular hepatocytes were eosinophilic and showed swelling in all
males and females given 30 mg/kg. As compared to the main group animals,
eosinophilic intensity turned slighter in both sexes; however, the
intensity of swelling was similar to that in the main group.

Focal necrosis in hepatoﬁytes was found in three males and two females of
the 30 mg/kg group, though none in the control.

Other findings: fatty change in perjphe;'al lobule and microglanuloma were
observed, the former was somewhat definite in males given 30 ng/kg, the
latter, however, no difference was found with the control.

©® Heart

Very sligh£ myocardial fibrosis was found in one male of each of the 30
vg/kg and the control group, and myocardial degeneration was found in cne
female of the cotrol. No other abnormal findings were noted.

® Spleen

No abnormal findings were found except extramedullary hematopoiesis in one

—_ 24 -
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male of each of the 30 mg/kg and control groupsl

@ Kidneys

Regenerated tubules were found in both sexes of every group: infiltration
of lymphocytes in interstitial tissue was observerd in one male and in two
female of the 30 mg/kg and the control group, respectively; very slight
chronic nephropathy was found in one male given 30 mg/kg. No other
abnornmalities was found.

@ Testes

No abnormal findings were noticed except atrophy in one male of the

control group.
@® Adrenals, brain and ovaries

No abnormalities were observed.
3) Histological findings for gross pathological abnormalities
Swelling of cytoplasm of centrilobular hepatocytes and focal necrosis were

found corresponding to the macroscopic findings of hypertrophy and grayish

patch, respectively.
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DISCUSSION AND CONCLUSION

Major findings obtained through repeated oral administration of the test
substance to rats for 28 days were summarized below. Those changes were

considered to be affected by the test substance.

m: male, f: female

‘& Period Administration Recovery
Exanination Findings Dose
' \\ (mg/kg) 0.1 1 10 30 30
Clinical signs (*1)---reduced spontaneous movement,
bradypnea, anemia, salivation, convulsion; sup~ m m
preSsion of body weight gain and food consump- f ’
tion
death occurred (number of the animal) m (1)
Hematological findings---inclination to anemia, m m m
abnormal change of blood coagulation f £
Biochemical findings---Abnormal changes invlipids, m m
protein, and in enzymes or in electolytes £ 3 £ f
Uripalysis (*2)---acidic urine m m
f
Organ weight~--change in absolute weight of the m m m
liver; b f £
change in relative weight of the liver and kid- m m n
neys - £ f £
Macroscopic findings---greyish dot or patch and m n
hypertrophy in the liver £ £
Histolbgical findings---such changes as eosinophilW m m m m
ic swelling and focal necrosis in the liver, £ f £
fatty change in peripheral lobule m

(*1) Observation during each of the administration and the recovery

period.
(*2) Examination one week before each end of the administration and the

recovery period.

The other examination was practised at each end of the administration

and the recovery period.
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[Changes suggesting relation with the liver]
Among the changes detected, decrease of serum cholesterol was remarkable.
Though the mechanism of the reaction is not clear, it is generally
accepted that cholesterol is produced through synthesis in the liver and
absorption of 1lipid in the intestine and is controlled through
accumulation in tissues, conversion into energy and excretion from the
bod&. As decrease of total protein and increase of A/G ratio in males or
increase of albumin in females were found, considering the connection
among protein and lipoprotein and cholesterol, influence of the test
substance on globulin or effect .to decrease lipoprotein was suggesfed;
hence, for the reduction of serum cholestérol. cancern 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 enzymes relating to the liver. increase of the liver
weight such macroscopic findings iﬁ the necropsy as grayish @ot/patch and
hypertrophy, and histopathological pictures such as eosinophilic swelling
and focal necrosis in centrilobular hepatocytes which were considered to
be connected with the macroscopic findings, all these changes éuggested
that the test substance affected to the liver parenchyma.
Additional changes suggesting relation with the liver were shortened
prothrombin time in females of the 30 mg/kg main group and in males of the
same dose of the recovery group, shortened activated partial
thromboplastine time in females of the 30 mg/kg recovery group. Changes of
calcium 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 administ-
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ration of the test substance was presumed. _

[Changes suggesting relation with other crgans]

As to the increase of leukocyte count observed in the 30 mg/kg recovery
group, the mechanism was unclear; the same tendency, however, was noticed
in the main group‘ though statistically insignificant. Therefore the
connection with the test substance was suspected.

For the increase of urea nitrogen found in females given 30 mg/kg in both
the main and the recovery groups. it was not clear whether the change was
caused by degradation of protein or by excretion disturbance in the
kidneys; however, considering such facts as the incréase of chloride in
both sexes of the 30 mg/kg main group and the increase of the ki'dneys
waight in females of the 10 mg/kg or higher dose main groups and of the 30
mg/kg recovery group, effect of the test substance to the kidneys was
suspected, though no histological changés were found.

As to reddish change of serum recognized visually in both sexes of the 10
and 30 mg/kg groups, sometimes 4 ~-GTP activ'ity does not change apparently
when redd‘ish serum was caused by hemolysis. In this case of the study,

however, the relation among the reddish serum and hemolysis and v ~GTP was

unclear.

[Changes considered not to be related to the test substance]

The following changes were considered not to be related to the effect of

the test substance.

Changes of inorganic phosphorous and sodium observed in females of the 30
mg/kg recovery group were unconnected to the test substance, because the
magnitude of the changes was within limit of physiological variation and

the changes were not found in the main group.

In urinalysis, significant decrease of occult blood was recorded in males

of the 30 mg/kg main group; it was, however, considered to be apparent,
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becaﬁse one case of occult blood occurred in the control accidentally,
hence the change was detected statistically.

Urine pH shifted to alkaline side with the administration in males
receiving 1 and 10 mg/kg and in females receiving 0.1 mg/kg; the change,
however, was not dose~dependent, and the»change was considered not to be
related to the test substance, therefore.

Weight increase of the brain and the testes and decrease of the ovaries
were observed in males or females given 30 mg/kg in both the main and the
recovery groups; no histological findings, however, were detected.
Therefore, the changes were considered to be apparent caused by decrease
of the body weight and to have no toxicologi?al significance.

As for the macroscopic changes in the adrenals found in males or females
given 30 mg/kg, no histological findings were detected: they were judged
to have little toxicological significance, therefore.

Concerning any other changes such as gross pathological findings having no
dose dependency and no histologocal findings except above-mentioned

incidents, they were judged to be unconnected with the test substance.

[Conclusion]
As '‘mentioned above, significant response was found in the liver by
administering the test substance to both sexes of rats with 1 mg/kg or
higher dose. Whereas none of response was observed in the 0.1 mg/kg group
with both male and female.
Therefore the toxicological no-observed-effect level (NOEL) of the test

substance, Sample D-1, was concluded to be 0.1 nmg/kg for both male and

female of rats.
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FIGURES AND TABLES (Group Mean Data)
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Photo.1 Liver of a male rat of control. (Animal No. 0103)
Showing normal centrilcbular region.

H.E.stain x 180

e Y

Photo.2 Liver of a male rat given 30 mg/kg. (Animal No. 4105)
Eosinophilic change and swelling of centrilobular hepatocytes are
noted.

H.E.stain x 180
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Photo.3 Liver of a male rat given 30 mg/kg. (Animal No. 4105)
Focal necrosis is noted.

H.E.stain x 180

Photo.4 Liver of a male rat given 30 mg/kg. (Animal No. 4106)
Peripheral fatty change is found.

H.E.stain % 180
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