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Epidemiology of Yersinia enterocolitica Serovar O:8 Infection
in the Tsugaru Area

Yoshimitsu OHTOMO ", Yasunobu TOYOKAWA ' ,Masaaki SAITO? Mikako YAMAGUCHI?,
Seiji KANEKO® and Tsutomu MARUYAMA*

From January 1987 to January 1994, Yersinia. enterocolitica serovar O:8 organisms were isolated from 31 patients exhibiting symptoms of
mainly fever, diarrhea, and abdominal pain in 30 sporadic cases in the Tsugaru area of Aomori prefecture, Japan. Of all isolates, twenty-eight
were from stool, two from appendix, and one from a hip ulcer. These strains belonged to biovar(Wauters) 1B, harboring 42 megadalton
virulence plasmid, positive for autoagglutination and calcium dependency. Twenty cases occurred in summer. Twenty-nine were simple case
and one (two patients) was intrafamiliare. Seventeen patients were male, 28 were under 15 years of age and three were over a 45 years. One
patient handled raw pork and four ate cooked pork. Most of the patients were living in mountainous areas and kept dogs. Infectious sources were
unknown, but it would be supposed that raw pork, dogs, wildlife animals, and stream water might be contaminatsd by pathogenic Y.

enterocolitica serovar QO:8.

Key words : Yersinia enterocolitica,

Yerdinia enterocolitica serovar O:8,

epidemiology, virulence plasmid

1.

Until now, Yerusinia enterocolitica serovar (O:8 strain

Introduction 2. Materials and Methods

Thirty-one isolates of Y. enterocolitica serovar :8 strain

from human infection has been found only in limited areas in
North America. Isolates were recently reported, houever, in

2 . In addition, it was demonstrated that

Japan''?’ and Europe®’
the Y. enterocolitica serovar 0.8 strain found in the Tsugaru
area of Japan was harboring the same virulence plasmid as the
“American strain” . In the present study, we describe the
characterization of Y. enterocolitica serovar .8 strain from
humans, which was detected in the Tsugaru area between
January 1987 to January 1994(Fig.l). Further, we discuss
about the cause of infection on the base of the clinical aspects

and life-styles of the patients.
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Fig.1 Annual number of patients infected with
Y. enterocolitica O:8 infection

were examined. Twenty-eight were from stool, two from
appendix, and one from a hip ulcer (Table 1). Biochemical
characterization was determined with API20E(bio Merieux-

Vitek Japan). Biotyping and pyrazinamidase activity(Pyz)

Table 1 Source of Y. enterocolitica O:8 isolates

Source Number
Feces 28
Contents in appendix 2
Hip ulcer

Total 31

were carried out as described previously*®’ . All strains were
serogrouped by slide agglutination with O:7, O:8, O:19
antisera prepared by us. Calcium dependency and
autoagglutination were determined as reported previously ** 7’

The detection of virulence plasmid and digestion with
restriction enzyme Bam H1 were carried out according to
Kaneko®' . PCR method was performed to amplify ail-

chromosomal gene®’
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3.

Phenotypic and Virulence Characterization

Results

All isolates were Y. enterocolitica serovar O:8 biovar 1B
with negative esculin and inactive pyrazinamidase(Pyz ).
Except for two isolates from feces and hip ulcer, 29 of 31
isolates exhibited calcium dependency and autoagglutination
at 37°C, and harbored 42 MDa of virulence plasmid, which
shows an identical pattern in Bam H1 digestion. The ail-gene

was detected in all isolates(Table 2).

Table 2 Virulence marker tests of Y. enterocolitica O:8
strains isolated

No. of Autoagglu- Calcium Virulence Pyrazinamidase ail-gene

strains tination dependency plasmid  activity by PCR
29 + + + - +
2 - - - — +

Circumstance of Occurrence
Of 31 patients, 29 were sporadic, while one case involving

two patients occurred in the same family(Table 3). In 28 of

Table 3 Mode of Y. enterocolitica O:8 infection

Mode No. of cases
Sporadic 29
Familial 1( 2 patients)
Total 30(31 patients)

the patients outbreaks occurred between April and October,

and the peak was July(Fig.2). Seventeen patients were male,
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Fig. 2 Monthly numbers of patients infected
with Y. enterocolotica O:8

28 patients were under 15 years old and three were over 45

years old(Fig. 3 ).
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Fig. 3 Age-dependent incidence of
Y. enterocolotica O: 8 infection

Clinical Symptom and Clinical Examination
The main clinical symptom of the 31 patients was severe
pain around naval or under the right abdominal region.

Twenty-nine had a prolonged fever ranging around 39C

Table 4 Degree of fever between 31 patients

Body temperature
()

Normal temperature
38.0—38.4
38.5—38.9
39.0—39.4
39.5—39.9
40.0—40.4
40.5—40.9

No. of patients

2

=W N Ww oo

(Table 4). Diarrhea, dehydration and nausea were recorded in

27, 10, and 10 patients, respectively (Table 5 ). Some patients

Table 5 The main clinical symptoms of 31 patients

Symptoms No. of patient
Abdominal pain 30
Fever 29
Diarrhea 27
Dehydration 10
Nausea 10
Cough 7
Vomiting 7
Pharyngal pain 7
Headache 6
Snivel 3

who changed from their primary hospital to another could not
be followed their progress. Blood incubation was not
performed, although septicemia suspected in some patients.
Of 24 patients, the number of white blood cell in 19 patients
was increased to more than 10,000/mm*(Table 6 ). Erythrocyte

Table 6 Increase of number of white blood cell (WBC)

WBC (No./mm?) No. of patients
7,000-<10,000 )
10,000-<15, 000 7
15,000-<20, 000 6
20,000-<25, 000 4
25,000-<30, 000 2
Total 24

(Normal range 4,000-9,000)

sedimentation rate (mm/hr) varied among patients (11 were

21-38, 4 were 73-76), as shown in Fig. 4 . C-reactive protein
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Fig. 4 Erythrocyte sedimentation rate (ESR) in patients

was detected in all 20 patients examined(Table 7). All
patients were treated with combinations of antibiotics such as

fosfomycin, aspoxicillin and cefaclor(Table 8).

Table 7 Level of C-reactive protein (CRP) in patients

CRP No. of patients
2+ 2
3+ 1
4+ 4
5+ 1
6+ 12
Total 20

Table 8 Antibiotics used for treatment

Antibiotics patients

Fosfomycim 16
Penicillin

Cefem
Amynoglycosid
Piridoncarbonic asid
Macroride
Tetracycline

— W W A e =3 00

Oxacefem

Ecological Aspect

patients were diffusely distributed in the Tsugaru area, but
were in the vicinity of Hirosaki city, Aomori prefecture.
Fourteen patients were living in mountain areas, 13 were
urban, three resided in plains, and one was near the seashore.
Usually, patients had utilized tap water as drinking water.
However, six patients living in mountain areas often drunk
mountain stream water. Further , it should be noted that one
patient in the urban area was a four year old daughter of a

veterinarian(Table 9 ).

Table 9 Epidemiological aspect on the infectious route
of Y. enterocoliticaQ: 8

Habitat Residential No. of patients having the habitat/
of life area No. of patients in each area
Elggﬁzglgn stream Mountain area 6/14
water Urban area 1/13
Keeping pets Mountain area 9(Dog)/14
Plain area 2(Dog)/ 3
Ulban area 1(vetenarian's child)/13

4. Discussion

Of 31 isolates of Y. enterocolitica sevrovar O :8 strain
from human, two did not harbor virulence plasmid. However,
the two isolates (feces and hip ulcer) were both Pyz™ and ail”.
Suggesting that the virulence plasmid was lost during the
isolation of the bacteria at 37°C, as this condition is
inadequate for maintaining the plasmid. Furthermore, in the
case of hip ulcer, the loss may be ascribed to the exposure to
body temperature for a long time. The infection source is not
clarified, except in the case of raw pork'' . Since we have
isolated the strain from the intestinal contents of healthy
swine slaughtered in Aomori prefecture (unpublished data),
pork may be one of foods contaminated with virulent O:8
strain.

It has been reported that virulent O : 8 strains were isolated
from free-living rodents in Japan''. Accordingly, it is
supposed that the infection to humans may be attributable to
drinking water in mountain streams or springs, contaminated
with feces of wild animals carrying the virulent O 8 strain.
In addition, it is likely that pets may be one of the reservoirs
of virulent O :8 strain, because a veterinarian’s daughter was
infected. We are now attempting to clarify the pathway of
infection by the strain in the Tsugaru area through

epidemiological research.
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Induction of Apoptosis by Infection of Enterovirus

Toshiyuki

MIKAMI', Junko

KIMURA', Nobutake SATOH'

and Ichiro HATAYAMA'

Inducibility of apoptosis by six species of enterovirus (echo 9, poliovirus III, enterovirus 71, coxsackievirus B5, coxsackievirus A10 and
A16) was investigated using GMK cell as host cell. The occurrence of apoptosis was estimated with distinctive DNA fragmentation on
agarose gel electerophoresis. All enterovirus species produced a characteristic 180 bp nucleosomal ladder from the first to third days after
viral infection. The result indicates that infection of enterovirus induces apoptosis, and suggests that there is a common mechanism in

apoptosis induction by the enterovirus family.

Key words : enterovirus, apoptosis, cytopathic effect
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Abstract

Suppression of Glycogen on the Induction of Glutathione S-transferase]]
Altered Foci during Chemical Hepatocarcinogenesis of Mice

Hironori MIURA', Junko KIMURA', Masanori TAKAHASHI',
Yoshiaki TAKAYA®, Hidemitsu UCHIZAWA?, Hajime MATSUE?,
Hidetaka ICHINOHE®, and Ichiro HATAYAMA'

Effect of scallop glycogen purified by DEAE Sephadex A-25 column chromatography on chemical hepatocarcinogenesis of mice
was immunohistochemically investigated. The effect of glycogen was evaluated as the alteration of induction of glutathione S-
transferase [l (GST-II) altered foci. Diethylnitrosamine-induced preneoplastic hepatic lesions of male BEC3F: mice were detected as
GST-II positive foci, while those of female were detected as GST-]] negative foci. The number and area of GST-II negative foci
in male mice were significantly decreased by administration of glycogen (2008 and 400 .8 /mouse, ip). In females, the decrease of
area was found in the group treated with 20048 of glycogen. The result indicates that glycogen prepared from scallop suppress the

chemical hepatocarcinogenesis of mice.

Key words © glycogen, glutathione S-transferase, chemical carcinogenesis, mouse liver
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Abstract

Hot Springs in Aomori Prefecture (V])

Masanori TAKAHASHI', Ikuyo OKETA®, Masami NOMURA',

Fiichi KOBAYASHI®?, Atsuko MURAKAMI', Hiroaki HIRAIDE®,

Yumiko AKIYAMA?®, Junko KIMURA', Shigeki KOBAYASHI®
and Shin-ichi ISIZUKA'

A study on chemical characteristics of thermal water in 399 places of hot springs in Aomori Prefecture was made from April
1978 to May 1989. High temperature thermal water was overhelmed in the percentage, 70.4%, when classified by the temperature
of thermal water. As for the classification by pH value, 54.4%, more than half, was weakly alikaline.

Hypotonicity occupied 81.0% in the classification by osmotic pressure. Chlorides water was 54.6% and simple water was
26.3% ; both were 82.7% in the whole. Chlorides water was found mainly in Seihokugo, Simokita, and Sanpachi areas while

simple water was found mainly in Chuukounankoku and Kamikita areas.

key words ® hot springs, temperature of thermal water, pH, osmotic pressure

: Aomori Prefectural Institute of Public Health and Environment
. Aomori Prefectural Environmental Preservation Division

. Higuchi Hospital Supply Co., Ltd.

. Aomori Prefectural Aomori Public Health Center

. Aquaculture Research Center of Aomori Prefecture
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Abstract

Field Study on Agriculture Village Waste Water
— Evaluation of Water Quality by WQI —

Hideki OHKUBO', Hajime MIKAMI', Shin-ichi ISHIZUKA',
Shunji SAKAZAKI', Shinya KUDO?®, Toshiaki KUDO'®,
Toshio HAYAKARI', Motoichi SAKAGAMI' and
Kazuhito TAKAYANAGI®

A field study was made on agriculture village waste water in 30 locations in Aomori Prefecture from May 1992 to September
1992, the season of irrigation. The study was made mainly on the effect of village waste water early in the morning by evaluating
water quality index (WQI) on the five items : BOD, COD, SS, T—N and T—P. It was found that pollution was progressing in
7 Locations and the situation shown by the water pollution map was similar to that of the public water ; thus, the agriculture
village waste water was suggested to be a cause of river water pollution.

Treatment effect in the facilities for agriculture village waste water studied was found 75% or higher with respect to organic
pollutant such as BOD and COD, however, was 50% or lower with respect to T—N and T—P. It was judged that reduction of

nutrient saits such represented by T—N and T—P is important for the agriculture village waste water.

Key word : agricultre village, waste water, WQI (water quality index),

evaluation of water quality, treatment effect

1 . Aomori Prefectural Institute of Public Health and Environment
2 > Aomori Prefectural Atomic Energy of Environmental Control Office

3 I Aomori Prefectural Institute for Machinery and Metals
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Abstract

GC/MS Survey on Organic Substances in
Environmental Water and Sediment

Shin-ichi ISHIZUKA

A survey on organic substances in water of River Tuchibuchi, sediment of Lake Jusan, and bottom material of Mutsu
Bay was made by GC/MS mass spectrometry and PTRI for the purpose of studying what kinds of organic substances are
detected in environmental water and sediment. As a result, agricultural chemicals (mepronil, flutolanil, diazinon, and
chloropyrifos), decomposed agricultural chemicals (MPP-sulfoxide, p.p-DDD, p,p'—DDE), natural compounds (bornyl
acetate, phytol, myristic acid, and oleic acid), a medicine (crotamiton), plasticizers (DEP, DBP, DEHP, and DOA),
an antioxidant (BHT), polycyclic aromatic hydrocarbons (perylene, fluoranthene, pyrene, B(a)A, chrysene, B(b)F, B
(j)F, B(k)F, B(e)P, B(a)P, B(ah)A, and B(ghi) A), and an insecticide (p—dich]orobenzene) were detected.

In the survey, the combination of mass spectrum library search and PTRI was useful.

Key words : mass spectra, PTRI, library search, GC/MS,
environmental water and sediment
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Geochemical Study on Groungwater in
Kuroishi Alluvial Fan

Shin-ichi ISHIZUKA'
and Mariko SATO’

Shinya KUDO?

A geochemical study on groundwater in Kuroishi alluvial fan was made with the following results.

The deeper a well is, pH of the water became of more alkalinity and HCO: concentration became higher. Shallow wells contain
more NO3~, Cl™,and SO.°" than deep wells. Composition of water depending the depth was classified as : 1000m (hot spring) was
Na—HCOs5 type, 100m (deep well) was Ca—HCOs type, and 5 ~30m (shallow well) was mostly Na—Cl type or Ca—HCOs

type depending on the location.

Shallow wells in the west side of Kuroishi City have higher concentrations of Na*, K", Cl",SO:° and NOs~, while HCOs  is rich

in the east side. The water composition was Ca—HCO: type in the east side and Na—CI type in the west side. The groundwater

from the southeast side of the City is understood to flow to the northwest side increasing the concentrations of NOs , Cl™ and S0.*"

by the supply of them from the ground surface. NOs  and other from the ground surface did not reach the deep wells. The

groundwater near rivers was sometimes influenced by the infiltration water.

key words : groundwater, alluvial fan, shallow well, deep well, Kuroishi City

1 : Aomori Prefectural Institute of Public Health and Environment
2  Aomori Prefectural Atomic Energy Environmental Control Office

3 . Aomori Prefectural Hirosaki Public Health Center
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Abstract

Tritium Concentrations of Surface Water
in Rokkasho Village (I)

Kumiko TONOSAKI', Hideshi KUDOH', Daisuke ADACHI' and Hideki KIMURA'

In order to estimate the influence of a nuclear fuel recycling complex, it is important to know the behavior and distribution of
tritium around the site. A survey of tritium concentrations in lake and river water was made in Lakes Obuchi and Takahoko and
the rivers flowing into those lakes. The tritium concentrations in Lake Obuchi were lower than those in Futamata River and there
was correlation between the tritium concentration and salinity. Seawater flowed into Lake Obuchi, so the tritium concentrations in
Lake Obuchi were influenced by seawater whose tritium concentrations were lower level. The tritium concentrations in Lake

Takahoko were almost the same as those of the rivers flowing into it.

Key words : tritium, lake water, river water, nuclear fuel recycling complex, Rokkasho Village

1 : Aomori Prefectural Institute of Public Health and Environment
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Abstract

Concentration of Chlorinated Hydrocarbons in Environmental
Atmosphere in Hachinohe City

—Investigation of Pollutant with Passive
Sampler for Long-term—

Noriko OKA', Seiichi KUDO' and Tetsuo NAKAMURA'

A field survey on one month average concentration of chlorinated hydrocarbons in environmental atmosphere in Hachinohe City
was made in five locations in the City using passive sampler for long-term on February, June, August and November for the
purpose of understanding the concentration level of chlorinated hydrocarbons in environmental atmosphere in the City.

In result, nearly same degree of the pollution by 1,1,1-trichloroethane and carbon tetrachloride was observed regardless of the
locations and seasons. Trichloroethylene and tetrachloroethylene pollution were found only in the exclusive industrial district, and

tetrachloroethylene pollution was notable near a plant using it in summer in particular.

Key words : volatile chlorinated hydrocarbons (VCH), passive sampler for long-term, air pollution

1 . Aomori Prefectural Institute of Public Health and Environment
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Study on Acid Rain and Stream Water in Mount Nakui

Ryuji KUDO'

and Masashi

MODA'

A study on acid rain and stream water was made in a middle location of Mount Nakui, a mountanious region, 20km apart from

Hachinohe coastal industrial zone.

The weight average value of pH of precipitation in winter was between 4.6 and 4.9 for continuous three years since 1992

showing the snow in this area is acid snow. The stream water was confirmed that it contained increase nitrate ion in early spring,

however the lowering of pH thereby was not observed.

Influence of the precipitation was not directly reflected to the stream water. Total alkalinity of the stream water was as high as

40 degree (0.8meq/#). These suggest that the buffering capacity of stones and rocks, soil trees and plant is large enough and the

possibility of acidifying the stream water in this area is very little.

Key words : acid rain, stream water, snow melt acidic shock

1 : Aomori Prefectural Institute of Public Health and Environment
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Characteristics of Chemical Components in Precipitation
depending on Weather Conditions

— Case Study in the Southern District
of Aomori Prefecture —

Seiichi KUDOQ', Masashi NODA', Noriko OKA',
Ryuji KUDO' and Tetsuo NAKAURA'

On the basis of study made on acid rain in the area of Nagawa and Hachinohe, the relationship between the weather conditions

and chemical components in precipitation was analyzed. Two cases in which pH of the precipitation was lowered in both Nagawa

and Hachinohe occurred when cold front passed;the chemical components in the precipitation were poor in Na®, Cl” and Ca’' and

rich in SO+*~ and NO;~.

Influence of typhoon was significant in the content of Na*

influence varied depending on the passage route.

and CI' from sea salt in the precipitation while the degree of the

Key words : acid rain, cold front, typhoon, sea salt
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Abstract

Evaluation of Water Pollution in Southern
Rivers in Aomori Prefecture (I)

—Mabechi River and Oirase River Systems—

Masashi JIN', Toshio HAYAKARI', Kumiko OYAMADA'
Yukinobu SHIBATA' and Seiichi KUDO'

A statistical analysis was made on measurement results of the water quality, such as BOD load amount, of Mabechi
River and Oirase River flowing through the southern part of Aomori prefecture for studying overall characteristics and
similarity of the water quality. According to the analysis of main components, Mabechi River system was able to be
classified into three groups : the upper stream area, the lower stream area, and Asamizu River that is a tributary stream.
The upper steam area was more polluted than lower stream area while Asamizu River was highest in the degree of
pollution. Oirase River system was able to be classified into the estuary and the upper stream area , the estuary was

more polluted.

Key words : Mabechi River, Oirase River, evaluation of water, load amount
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Report on Cholera Broken out in Overseas Traveller Living
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Finding on Shellfish Poison in Aomori Prefecture (1993)
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Sex-dependent expression of class Pi glutathione S -
transferase during chemical hepatocarcinogenesis in
B6C3F1 mice. I.Hatayama, S.Nishimura', T.Narita’
and K.Sato'. Carcinogenesis, 14 :537—538, 1993.

2 5 APi Glutathione S-transferase (GST— 1) D=
AL S BRI BT 5 BB & REMBILFERY IR~
72 GST— N ORFEIZ BT 2 RBITFW 2 MEEL2RL,
ERMFICRELASKRESAZVOIEL, #TiRS
wOSENDH B, FEHAIDENK G 12N~ 7 2T,
EEAFICIEED 5 N2 WGST— 1T il A R <
7z %7z, DEN#5 2438 OO AT HEHHEIIGST— T
BMWREEHDSALND—T, BTIERMER L L ORISR,
REAC B b EB OB RE Shiz, BRTIE, HH
T ARV — = RHS TR, RIS
Bid, GST-TERN RN R b I L %RT,

1 1 BLHTRAR AR 2 A fber

2 1 SARTREEFERES 2 R

Selective high expression of protein phosphatase PP1«
mRNA in rat poorly differentiated ascites hepatomas. K.
Kitamura', Y.Mizuno', 1. Hatayama, K. Sato® and K.
Kikuchi'. International J.Oncology, 2 :237—240,
1993.

7 v RSN S L UK EDOPPl o, PP2AG,
PP2C® Northern blot f##7 & 1, Zi15H O mRNAIZES
B CEZEAL 2o 7245, PPLla (BEKAFAEAHLS,

“AH66F, AHI30TIEHFDI0E LNz R L7z,
T, INH3MOTA VYL LBFHRLIIHEST, »
ONLIOFREEDO RO SN, 2ol kid, M
HsE5H O protein phosphatase FEB~DBE G- % /RIET 5,

1 ¢ b KA R SR R b JE

2 D BARTRFESEERSS 2 ke

Releasa of Ofloxacin from silicone gel sheet. Y.Sawada’,
I. Hatayama and K. Sone'. British j.Plastic Surgery,
46 : 576—579, 1993.

1) 3 ¥ VD Ofloxacin (OFLX) D4MEER S & U
MBEPAOHHIZELT, Iy F &AW TR L7z 4t
GESCIE, 0.2%OFLX% H\7:350.02% £ 0 b 2 2
L5fEENrol. LA L, MEHIZIE, HME Lo s
Nhehoiz,

11 ALBT RS R AE AR R

Lack of peroxisomal enzyme inducibility in rat hepatic
preneoplastic lesions induced by mutagenic carcinogens :
contrasted expression of glutathione S - transferase P form
and enoyl CoA hydratase. Y. Yokohama', S.Tsuchida',
I. Hatayama and K. Sato'. Carcinogenesis, 14 @ 393—
398, 1993.

Solt—FarberE 7 VI X 57 v MAFRIMHE L,
Glutathione S—transferase P (GAT—P) 2% L T %,
ZDETF NIV F F 2 — L88TEE) (PP) clofibrata®
#5355 LEnoyl CoA hydratase (ECH) 1395 B L HIZ
FEINDIEHRITIEN L 2 ) BRHOBES AL N,
72, ~OVEF Ty — L385EH] (PP) clofibric acid D)
B EIFME~OFEMIZECH mRNAKS I & 3L &R
Fe—junlZ L AGST-POFEZMH L7zo ZOZ L
5, ¢—JUNEPPRERDH ST X Be—JUNDAIEHEAL
29 GST-PRIDE T AE A STz,

1 BAETRSFESERE 2 AL

Menkes EY 7 AWICH I3 F b yO—L - FF L5 —
EHELVR=N—FFXI K SALZ—EDEHET &
SHAEOMR. TR, MIL—88, &ERE", KH
M=, AE=ER [ BRERSEES, 1, 95-100, 1993.

B 2ETHIET D A 27 AR T ADREIR & §iG
ENEOBF 2R 5%, [HERI% OBrindled mouse
(BM) MM OSHARAFEBETR O % #05T L 720 FEHHEBM
@ cytochrome oxidase 35 & (Nsuperoxide dismutasei&itfiZ,
EHEMIEOE %230%, 80% Th o 7245, $H—NE 5 CiF
TREECPIEE LAV E L), EHT COFETIEHE
SNz,

1 : sLBIRSEIR A 2 R Bl

2 D BLRTRFESFEE 2 A fuy

3 I BLRTRFEF I AR AL

The relationship between time of application of
prostaglandin E1 and improved flap survival. Y.Sawada
', 1.Hatayama and K. Sone'. British J, Plastic Surgery,
46 : 580—581, 1993.

BLRIANT VAT v FEHWT, BB OEEFL
prostaglandin E1 (PGEL) % 5:I5 & OBLE A WS L7z, 2
EAHE & BT, F 7213 3R ICPGELZ 4T L 7285
£, HEBOEBRIFRICEA LD, 6 BRLEORK
HRRA T 1o 12



1 @ BARTRFEFEA RS
A study of topical and systemic prostaglandin E1 and
survival of experimental skin flap. Y.Sawada’, M.
Sugawara', I.Hatayama and K. Sone'. British J.
Plastic Surgery, 46 :670—671, 1993.

PGE1 D5 & BB OEFRICH L TRETL
7z BAER, PGE1 R a7k L CORTEHRH
5, 1 HHEOEEANERSOVTIICE TS H
DAEFRIERICHEML 72

1 @ BLRTRZEFEIF A

Complete recovery of cytochrome oxidase and superoxide
dismutase activities in the brain of brindled mice receiving
copper therapy. N.Yoshimura', I.Hatayama, K. Sato
? and M. Nishimura®. J. Intellectual Disability Research,
37 . 561—567, 1993.

e bDX 2 ZAFHDETIVEY T & % Brindled mouse
(BM) D8 512 & % {H# L cytochrome oxidase (CO),
superoxide dismutase (SOD) /HEMEZEEN & MFf L7z, Atk
2 ADBMBE D COEMILIER <7 2 D30% Th > 7243
$—[E#%5- 8 1 AT TEEL 72, —F, SODIE
80%72593% & 7% o 72,

1 @ ShRTRFEFEESE 2 IR

2 1 BARTRFE IS 2 b

3 LIEREMAREEREY L 5 -

Phosphatidylcholine peroxidation and liver cancer in mice
fed a choline —deficient diet with ethionine. L—S.
Yoshida', T.Miyazawa', I.Hatayama. K.Sato’, K.
Fijimoto' and T.Kaneda’. Free Radical Biology and
Medicine, 14 : 191—199, 1993.

IF A RMa) P REEHRG LTHFELIZT TR
BV HI#E R 5 % glutathione S —transferase Il O RIE G B THE
AL, JEHEEBDphosphatidylcholine (PC) ?@EE{L L ~ )L
TALFRERICTHEE L 72 ZOMKRE, FiERED
PCHABRALIZ, EFFICHEBELT2H&E, LAt
L2 BERAGREORED, BEOFHECBILOREITE
HLTWwB LEZ bR,

1 RALRFERF A LS

2 I BLETRFEEES 2 EfbE

3 L ELIFRFEKES

Specific expression of glutathathione S —transferase Pi
forms in (pre) neoplastic tissues : Ther properties and
functions. K.Sato', K.Satoh', S.Tsuchida', 1.

Hatayama, H.Shen', Y.Yokoyama', Y.Yamada'
and K.Tamai’. Tohoku J. Experimental Medicine,
168 : 97—103, 1993

b, 7y b, T AOEHERE, HEIZET HPi
25 A Glutathione S-transferase D 5E %M, £ HAyHERE,
R L ToRH.

1 @ BARTRFE IS 2 AL

2 MBI RFE SR E R

Function of Pi-class glutathione S-transferase : Roles in
carcinogenesis and suppression by oxidative stress. S.
Tsuchida', K.Sate', K.Satoh', I.Hatayama, Y.
Yokoyama', Y.Yamada', H.Shen', S.Nishimura',
S.Suzuki' and H.Nakano'. In {Structure and function of
glutathione transferase] K.D.Tew et al., Eds., CRC
Press Inc. p221—233, 1993.

PiZ  AGlutahione S-transferase f#aHERE & ML ICB
FAERE, BLOEEREZICLATERLEEICOWT
DR,

1 ! BARIRFEFEE 2 £1LF

EHARICBIZILFIRERRICOVT (1984—1991)
KRR GLRIES:, 45, 22—27, 1993
FHRETIZI984EDN 19914 F T3 EFO I L I HE
BhHotze TLIEWHRBHEE, WIRITE 2 %, Bt
14, BN BN ERNNEOREED 220G
5% (BWE24, EERE3IR) Tholz, THELL
AVIWETRCAV I BEREEGOERN LI —
WEIC, AU EFENERLFE—Th o7z, T72, SRR
I OVEWE IR ZTWERL, T b IT A2
Yk orOS ATz a—-VIZIEEP272), FLT Y
A2 IR Ch o7, —F, FEERO—EBIC
BERFHHI OB OB L0T, RENRTOERK
Fizix, BYLBEBOBRSLELEbND,

INSZ7-T27RAYFH0 8 BEFEDREERN
IZ2WT KRR &mEEsE, 43(8), 717,
1993

Yersinia enterocolitica MEF O: § W OREMEREIZ L 2
IEGLAEL, B MFERIE 12 AR  BAED B4k
RIS &5 SR T5, & 5 05ERNIZIER
RSN Tz, L TAH, 1991E—~FEI2 L) FHRE
TO: 8BIAVHES U TER, 19924 8 A £ T18BI4%E

Bansz, BEITEERXICHEL, TOLMHS B



WRILAERE T B HESE L O PEFFTIC S o7z, $72
BEEAFUTPEAN, 7TI2512FFTHTA, 16+
DED3ANEECERBICS Aoz, EIRITEE
(38.2~40.0C) RSN, LrdHERMMAEL,
BRSPS AEEM L H o 72, £ AT IH,
EREiiz, 2BIHREYRTLZIT Tz, £ DIE
BT FMER £ 0 & CRPD LR A S 7z,

Boticin E# B/ EER Y ) X 2B OERIFEE & (CES
TB3ME KRR GARIES, 45, 309—316, 1994
EHFETHLHPERRY Y X AW (EAKRE) 12481t
ZRMERO BT 5 ERARELNRE (EREMNE) o
HAEEY B/ N2 7 1) 42, Boticin E (BE)

OMBEERE* A L2 ERFAROENREETEFL,
KIERAFTNA02ME S & U EAME (B, &) 428k 5
SrEEL-ERARRERBIEEEL 024~ DIGH 7 3
A7zo BEIIK T 2 £EEMO RS ESERIE, BEEAN
GB— 3#k & TPGY 7 1 3 VM TREZER, %k, =L
ZLTiEE L THS N EWE (BEW) & SBRHKLLVG
FERFAREE M L CHEBRICKELTERAL, HERRET
HIEFOFELYBET 2 HETITo 72, ZOME, EA
AW & BESEEA E AVELIH I I BEWIH L THRARE
M THEE OB H KL Do 7205, BRMEHERO
Wik 5 O EBREOEFFEPVEDOTIATLELD
HFRTHRES L CHELOBRBICITZ 2 Z L AHIHL
77






Ty bk, ¥UXBLTE MPIVTRXTIVEFFLS— b
LR T I -EOEENMEE EEAEZ' MU
—BR LTHEE' $HAKmE BN SEFal &
BEE ool HAAFEAEILZH S, e,
1993. 5. 29

Piz 7 AGSTIE, Mx#z TR TR, BRFEM,
FIEFZZVEDDT7 7 3 —% 7% T, AlphaPMu? 7
A& HELT, HEGSTIE, BUTLHWEEFESE*
5, HEFNIXT 5B D e Pi7 7 AGSTIZFEA
BLIZHWEIRE LT, GSTIIHEERELZOT, 20
FHITEROER OBREE L b %) KMo —K &
HoTwbeBbbhib,

1 @ BLETRFESFHSE 2 1L

Yersinia pseudotuberculosis B AEEMZE E5) g
NZRE © EAEEYHM RS E 4RSS, M,
1993. 7. 9

HETLI974F A & 19917F £ TIZFA L 7215FH 0
Yersinia pseudotuberculosis BEHAEE FFHEFHIZ DV
T, R, BEOBKER, EFIRERESIZO
WTHGET L7z RIS & 2 IKGE O SRR IR D b F
ATTEL, BEORFRITILABRE—-REOME
ERBS A AR L7, BRYIMISHERE R EIC T
BHLEC, BEOMBERIT, BRI TEE,
HEO#E, B#EELEHTH 72,

Detection of the thermostable direct hemolysin (tdh)
gene of Vibrio parahaemolyticus by polymerase chain
PHRE BRI EEAR KRRX
BRI EEE'  H4TEE AR AR TS,
+HIHT, 1993. 9. 2

Vibrio parahaemolyticus DT Z A M7 & (2T (tdh) 12
BBRLAT 74 -2 MBICERL, REBEKREZHEVT
PCRERIT o7z, Z0KR, WZEIIELREME(KPT) D95
WEE T HBETH D, wmE/lIBREEBEEO128, M
DY 7 ) 9H3THEME (KP' OV, mimicus® Fx<), 77
LEUE ITEIILTERETH -7,

1 deBRE

2 I RERYA

reaction

EHERNTRELA2EGOER KR Y UXXEGSE
KRR} BINRE : HALMEEFSBOOR FAHr#iE
£, flisT, 1993. 9. 30
191EFHRENT2HFDORY ) X AAHEIFE L
720 WEFIE QFEKNBEIER Y R AEMBETH -7, 1
HHNEY 74 WFLERRAMRE L, BIRE10ET 14
PRI L 2B E I ERIERER LCERE L2, ¥
7 A ORERILDFIOFETHE Y ) X AE RS S
NTHWDL/NINEBHTH 72, o 1 FFE7 20T L%
JRRAEME L, HIE20%F 1 GHBELZ0BH TR
V) X APERMEERICL D ER L, 720w d LIC
LBEBI OV TREAROHRFATEZTo72L 25,
T AOEEI NN O HEEIZRY ) R AERE
HorHEs Tz,

INDZF-IFOTYUFH0OI8BRPENRERERRIC
DVT KRB AGEERREAEN S, SRR,
1993. 10. 1

(E'5HNs . AafrEmse, 43 (8), 7—17, 1993)

Fy b, ¥OX, 5LV MPIVZRTIVEFF L S—
S RT 1 T—EDIBEENT A VA LELTDS
Wo0 EEAZ MU—BR: BIBNEE Y- —
ffges, AT, 1993. 10. 4

Glutathione S-transferase (GST) (&, %< OPE T
LEMD TN E T+ A IGERHERLE IET 2BHETH
%, FRLEGSTILHE % # 2 TAlpha, Mu, Pi, Theta? 4
FEICAEENL DS, F0OHT, Pir I AGSTIZfE 4 OH
AR RCBAHE IS L TCA T L, A VWEE RN
EFOZEL, CUNE R EIZLAEEHES ) 2L
WZEnh, BEALZETRE L Toxicz &M T T
BRIEEE Kb TR L BT 2 IR RE T 1 v
FA LEHRLEINT,

1 D BLATRFEFEES 2 1%

M~ AFABERECSIIMANEEEZTFS LU
gluathione S-transferasell (GST-II) REA D REFAE
&t FEHET MIL—BR SSARMIE EBAE L E
3EES ~ —# —Biges, (i, 1993. 10. 4

<y AR RO - — L LTBCEHSRATY
% DL G6Pase, AFP, TH 275, HIH IIHETH 2 BT
B8, BEEBEROKRCE,NSONT T 4 VYR TO<
—H—ORENPLZFNTVS, DENIZ L 5~< 7 AL
FERFIIL D IFEFE LR HE T, Glutathione S-



transferase I (GST-11) EN B~ — T -l b Tl t%x
Wi LC&2A, SH, MNEREZTEY c-JUN, c-
FOS, ¢-MYC® 9 H¢-JUNDSGST- [ IZIE# & 5\ it %
nNEVENRI~— - bl ExFERAL,

1 BLRTRFESERS 2 AL

Ah receptor # 7 & L\ 7 J &FRFE 7 7 A ffglutathione
S-transferase (GST) 2 FHEDOHEMN  MHIL—BEF %
Bl' AR B LHEL FHih3E?
BORER: EEAE  E52EHAEFER, G,
1993. 10. 5—7

3-naphtoflavone {Z & % Ah receptor (AhR) % /L 72
GSTOFUM TG Shrze —FH, T/ UEAF /1
(SII) &, ARR% /L T Aryl hydrocarbon hydroxylasei%
HoEmEb7z63 I s, TVBRIZLLGSTOR
BIZAWRE AL THET L0 &) et L7ze AR AT
LHECS7BL/6 (B6) 7™ A THAWRE A L &\l
DBA/2(D2)%7ATd, SI& 3 MeDABHKGIZ&
DIFGST-T, -MEEFICHFEENGST-TIEANL -
7zo AEEIE, TV BEIZANR EASTCSTEFET 2
ZEERT,

1 SLRTRF RS 2 1Ly

2 L EAL R INEHT FE T

Zv MRERECEIBZTILEFA LS~ TR T
1 7—tPR (GST-P) EzFORRICESTIEAR
F o OHAMEE MIL—BR EBEAE HEEX H
S2E H AT 2, iET™, 1993. 100 5—7

GST-P Bz THHMMEMICEGTTLLEZLNTNS
EHK Tc-JUN, c-FOSBLU 7 NVaanvFas K+t
7% —(GR)D T v MMFREREIBIT 5 EH L RESE
BIIZEAX 7z, PCR, RT-PCR® product?® FEHNY ¥ —
pGEX-3XICHAAARBRICHB S €T, EH%FAR
L, Ry ro—Fuifkz B/, GST-P BHiEDHET
i3, c-JUNIZSSRBMEZS - 70 i2x L, GRIZIEF /A
OB TH 72, 2D &iE, GST-POFHKIBIZIUN
TR, GRIZINHIAICE < FERT,

1 D BLRT R RIS 2 ALy

BIEX FLRICKBPIVIATINEFFLS— T
A7 5—-tEOREME  THEEE BURCT @
L—BB : 66 H A4 ¥, HEHE, 1993. 10. 1-—
4

Ty bOBBKEERESEL 70717 L -}

5, b MEESEAOEEREER & BE S5 R
¥, < Acolon26fEHE~DL FF TG IEVWIRDY
PiZ 7 AGSTORHAHHI L7z, TOFIE, PivJ A
GSTOEETHRBIIELA L 22 & D ADORIEE 2T
TWAZ EERT,

1 ShBIRFESE S 2 AL

TWEFFS-FFLRXT27—EEXx+UTETS
CREOMAEEADEE E Zh 504 LEMEE 6
AafE' MHIL—BB R EEAE  FE6HHE A
A s, WECER, 1993. 10, 1—4

GST 2% v 7 LT HRIEGEARINY ¥ — (pGEX-
3X) #HWTHREBRTEYc-Tun, c-Fos, c-Myc, c-
Ha-Ras, ~V A4 ¥ v — LHHHAIZHER, glucocorticoid
receptor & A MFH IM101IZ 563 & & 7=, FERE L SDS-
PAGE, HPLC, “RITESKENC THEL, 712, ¥
BHERALHPIC LA T, SNOOEALXKAE, =7
FUCREL, FREYUELTE, immunoblot il THEMEE
ATz, SHI, BHAROLFRIEORITIIN§ 26 H
HDENZ &AL 72,

1 BAETRFEFEE 2 410

Propylthiouracil (PTU) (Z & % ¥ 7 XBF Glutathione S—
transferase (GST) MFF&E  (HIL—BF % #&' L
HRi' EEEAE' BEEE ook 0 ALLEE, '
TUAR, 1993. 10. 1—4

3fEDO~Y AFGST (GST-1, I, M) ® ) H 2 F APi
GST- I i3 HEAMED 105 LI E & BHE R EEZX RT, O
BRETFAMATO L > THIB I TWAE Z L2
HLTELD, MORVE X OFBICHL TEECAS
nCTwiwv, 40, HIRBEALVEY (T:) DT %2 b 72
5YPTUDR AR 25, M~ Y A TGST-1
WCIREED A SN ho72h%, MGST-T, MHEGST-T
EBEELFELR L, AR, T:&5TRONE
RRESETHLD N0, EFEMICE <Y AFGSTIGT
TEIC & DT CHEBARE L T T2 2 EATHBIL 72,

1 @ BART KR FHE 2 AL

EBEY-H-BF, Fvb, vIXEELTEPIVS
ATNWEFALS— b T RTT—EDHEBENT A
VS LELTOREOW EBAE MIL—ER:
o2l H AR &, (iGih, 1993. 10. 5—7
Glutathione S-transferase (GST) (¥fE4 OFW DO 7NV ¥

FARESERES A, 27048, NALED



EWERL L TOREET b ODBETH 5, Alpha, Mu,
Pi, Theta® 4 FEOGSTSHFHED H &, Pir 7 AGSTILIE
MEICEH T 20, RWEERRE, FRNESHO%
WIEDPOIFFRNT A VA LE L THERD T L RE
MMBIZ BT A2EIMEL VOFEzRL T 50 % LFEMR
ENb,

1 D GLRTRFPE R 2 A 1L

LYFFAlEB 7 X colon 26[EFETD T ILEF A
S—hILXTT-—FORBMHE LHEHEL ML
—HBR EREEEE'  EL2W H AR, lE, 1993.
10. 5—7

Pi~ T AGlutathione S-Transferase (GST) (&, & b K
FEl EORBEHGR Y AT F T TE L
¥4, 7v MPiZ T AGST-PEETOH AL ¥4 —iC
HBETAEERFELTA >y —114F>26(IL-6) —
IKIFEDNA HEJRAVPRE SN TWL DT, IL- 6 FE
BEATRIBEN TR LY FFUIcL ), w7 AOBHEE
KT colon26 D GSTHK T § 520289 kel L7z. L
L, ¥ APiZ 7 AGST (GST-1) A9, IL-
6 LOEBIRIBOLNE ol Ly FF rikEICHES
GST-I D FIEFEIWIL- 6 DAOERIZE B D EE
L7z,

1 :SLRTREE SIS 2 A4

v AFFHIERECS A BNEEETE c-Jun D
B FEH A #HARME EEAE' MELU—B
EBEEE  BL2AIH AMEFS, &, 1993. 10.
5—7

7 ANFRBREOREE T RBUCE LT, HERk
BEOAFR EEICHrasll OV TR SN TE 2, #
2T, MBI EY c-JunD B % BRI
WMEE L 720 BEFIDENE G CHEE N~ ZAfFE
FIRE ORI, JunftEs s LCHRB s h, T4, 8
FEEAE O BN b JunfF R — Ml 2 A b iz,

1 @ BLRTKFE S 2 A1k

PCRFEICEBTAHARELYUTHAEDSA LKLY

7DNADEH ZEAX =Lkz XHEF B
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