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Effectiveness of Foot-bathing with Apparatus and Using the Hands
Based on Objective and Subjective Indices

Yuko ANZUE"', Keiko A1zu*', Seiko Kupo*?
Yoshiko Nisizawa™', Kaoru ISHIOKA™®, Megumi Kupo**
Akemi TSUSHIMA*® and Mitsuhiko MATSUMOTO™*®

(Received October 26, 2009 ; Accepted December 2, 2009)

Abstract : [Purpose] The purpose of the study was to compare the differences between foot
bathing using an automated footbath apparatus and foot bathing using the hands by means of
objective and subjective indices.

[Methods] Fourteen healthy female students were treated using an automated footbath
massager and a foot bathing with hands. As objective indices, the skin surface temperature of
the palm and crus, and the deep temperature of the forehead, palm, and crus were continuously
measured from just before the footbath until 30 minutes after bathing. As subjective indices,
temperature sensation (Gagge et al.) and the level of comfort (Winslow et al) were measured
according to a scale before and after the footbaths.

[Results] Result of repeated-measures ANOVA and two-way ANOVA using SPSS16.0j
Although the temperature of the forehead and palm rose significantly over time (p < 0.05), no
significant differences were observed in skin surface and deep skin temperatures between foot
bathing with the apparatus and using the hands . In subjective indices, the comfort sensation
values were significantly higher after foot bathing using the hands than after foot bathing with
the apparatus.

[Conclusion] With regard to skin surface and deep skin temperatures, similar results were
obtained for both groups. However, based on subjective sensation values, traditional foot
bathing was perceived as more comfortable than foot bathing with the apparatus.

Key words : footbath; skin surface temperature; deep temperature; psychological state
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Characteristics of verbal communication between
nursing students and nurses
—Analysis of the amount of words and content of
conversations in role-playing

Seiko Kupo*', Kaoru ISHIOKA*?, Yoshiko NISHIZAWA*®
Noriko OGURA™*, Kumiko SA1TO**, Mikiko SAITO*®
and Michiko HANAYA*¢

(Received October 30, 2009 ; Accepted December 8, 2009)

Abstract : Aim: The purpose of this study was to identify the characteristics of verbal
communication between nursing students and nurses and to obtain suggestions for instructions.

Methods: Role-plays were conducted for five minutes per session in the setting where the
nurse and patient met for the first time. The role-play participants were two simulated
patients (one with suspected obesity and one with suspected lung cancer), and 24 nursing
students (14 undergoing initial practical training and 10 who had completed the training) and
13 nurses, playing the role of a nurse. The amount of words was measured based on their
verbatim transcripts, and the content of their conversations was classified according to Gordon’
s functional health patterns.

Results: The comparison of the amount of words showed that in the obesity case, the nurses
had a significantly more amount than the nursing students in the part of a nurse, while there
was no significant difference between the both in the part of a patient. In the lung cancer
case, there was no significant difference in the part of a nurse, while in the part of a patient,
the nursing students who had completed the training had a significantly more amount than the
nurses and the nursing students undergoing initial practical training.

The comparison of the content of conversations revealed that in the obesity case, the
nurses focused significantly more than the nursing students on the health perception-health
management pattern and the activity-exercise pattern. In the lung cancer case, no significant
difference was found between the both.

Conclusions: The nursing students, especially those who were undergoing initial practical
training, were insufficient in verbal communication skills to obtain necessary information,
compared to nurses, and this suggested the importance of instruction using the experience of
internal practice and clinical training.

Key words : nursing students; nurses; role-playing; amount of word; content of conversations
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The experiences of parents whose children have chronic illnesses
with disabilities before and after the entrance of elementary school

Ayako OHGINO™', Chiaki KiTAMIYA™?, Tomoko ICHINOHE"?
Mitsuko Suzuki*®, Makiko NARITA** and Susumu YONESAKA™'

(Received October 30, 2009 ; Accepted December 15, 2009)

Abstract : The purpose of this study was to clarify the experiences of parents whose children
have chronic illnesses with disabilities before and after the entrance of elementary school and
to consider nursing intervention for families. Participants were five parents whose children
visited regularly pediatric out-patient clinic of A hospital. Interviewing interventions were done
individually and data were analyzed qualitative and inductive method. As results, five major
categories were identified before the entrance of elementary school. Those were, [parent’s hope
to select school], [different views among education staffs], [coordination within families][factors
of the school choice], [lack of services]. The experiences after the entrance of elementary
school were categorized as, [efforts and difficulties about going to school], [value of school],
[discomfort experiences ], [giving up), [care for illnesses], [supporting factors for parent's behaviors],
[effort in corporation with society], [anxiety for future]. Concerning educational supports, two
categories were identified ,including [satisfaction with school] and [unsatisfactory needs]. The
results suggested that nurse could advise for families to select school from the view point of

medical care, and connect hospital and school by sharing information about children’s care.

Key words : children with chronic illnesses; experiences of parents; children with disabilities;

the entrance of school
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Relationship between a student’s career choice and the preparation
action to local community nursing practicum

Chiaki KitAMIYA™" and Emiko SHIBAYAMA™*?

(Received October 30, 2009 ; Accepted December 4, 2009)

Abstract : The purpose of this research is to create the preparation action to measure of local
community nursing practicum, and investigate relationship with a career choice and the local
community nursing practicum.

The candidates for investigation was 177 nursing students of A University and they were
fourth grades. 126 female students of them were used for analysis. Question type of paper
investigation was conducted and the reliability and validity were measured.

As for the preparation action measure of community nursing practicum, the measure of 18
items of three factors was extracted as a result of factor analysis (a principal factor analysis,
promax rotation). Each factor was named '"clarification of the contents of preparation”, "connection
consultation to a laboratory work person’, and "information gathering of practicum." There
were 38 students who choose to be public health nurses as their occupation, and there were
87 students who did not do so. In order to compare the factor score between those 2 groups,
Wilcoxon's rank sum test was used for. In conclusion, it was found that a difference between
2 groups was 'clarification of the contents of preparation’, and "connection consultation to a
laboratory work person’. It was clear that the student who chooses public health nurse took

more preparation actions.

Key words : community nursing practicum; preparation; career choice
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Attitude of postpartum women towards disclosure of fetal sex

Shizuka TAKAMAGI*' and Mitsuko SUZUKI*'

(Received October 30, 2009 ; Accepted December 10, 2009)

Abstract : We investigated attitudes towards the disclosure of fetal sex. The study participants
were 205 postpartum women in hospital at three maternity clinics in A city . An anonymous
self-administered questionnaire was used for the investigation. A total of 99.0% of the women
acknowledged the feasibility of fetal sex determination; 70.7% of these women wanted to know
the sex of their babies before birth. The proportion of women to whom the sex was actually
disclosed during pregnancy (disclosure group) was 66.8%, and the proportion to whom it was
not disclosed (non-disclosure group) was 33.2 %. In the disclosure group the number of women
with gender expectations for their babies was significantly greater than the number with no
gender expectations; in the non-disclosure group the reverse was true. Among the women in
the disclosure group, answers such as “to prepare baby goods” and “to decide on a name” were
common reasons for requesting disclosure of fetal sex. Among pregnant women, there is great
interest in fetal sex. They also have gender preferences for their unborn babies. However, today,
with the decline of the age-old traditional Japanese concepts of respect for the family system
and male chauvinism, notifying the family of the sex of an unborn baby is unlikely to represent
a threat to the baby’s life.

Key words : disclosure of fetal sex; sex/gender preference; attitude of postpartum women;

prenatal diagnosis

*1Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken, 036-8564, Japan
E-mail: takamagi@cc.hirosaki-u.ac.jp
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Effectiveness of adolescent peer counseling; Peer counseling of
junior high-school students by university students

Setsuko IGARASHI"', Kaoru IWAMA™*?, Takako CHIBA™'

Keiko MoRr1*?, Kayoko NISHINO™' and Akifumi KAGIYA™'

(Received October 30, 2009 ; Accepted December 21, 2009)

Abstract : The objective of this study is to determine the effectiveness of adolescent peer
counseling in junior high-school students by university students. Peer counselors were
University students who attended and obtained certification from the “Peer Counseling Training
Course” of Takamura et al. and this counseling was conducted by them.

Subjects were 305 junior high-school students. A valid response rate of 87.9% (268 subjects) was
achieved. Increased scores of “self-esteem”, “self-acceptance”, “self-expression”, and “consciousness
of being under scrutiny” were judged to have affected subject “self-determination capability”
with regards to sex. Scores were compared before and after peer counseling and used to
evaluate the effectiveness.

Scores for “self-esteem” (24.5+4.7 to 26.0£5.2, p<0.001), “self-acceptance” (15.3+3.1 to 16.1+2.9,
p<0.001), and “self-expression” (22.6+6.1 to 24.0+5.8, p<0.001) all increased, though scores for
“consciousness of being under scrutiny” (19.8%+6.4 to 194+6.9) did not change. Adolescent peer
counseling by university students increased junior high-school student “self-esteem” and “self-
acceptance”, and also encouraged “self-expression”. Adolescent peer counseling was supposed to
lead to an improvement in the “self-determination capability” of junior high-school students with

regards to sex.

Key words : peer counseling; adolescence; junior high school students; self-esteem

*1Department of Disability and Health, Division of Health Sciences, Hirosaki University Graduate School of Health Sciences,
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Does transcutaneous xenon light irradiation around the stellate
ganglion cause instability during standing?

Hideki YOsHIDA™', Kazuya NAGATA"?, Hirokazu NARITA™®
and Saichi WAKAYAMA™?®

(Received October 30, 2009 ; Accepted December 10, 2009)

Abstract : This study investigated whether transcutaneous xenon light irradiation around the
stellate ganglion causes instability during standing. Thirty healthy volunteers were enrolled
in this study, and underwent two experimental sessions: 1) 10-minute xenon light irradiation
around the stellate ganglion in a comfortable supine position (Xe-SGI); and 2) 10-minute rest in
the same position as Xe-SGI (control). After Xe-SGI and the control, they stood up immediately
and maintained quiet standing with their eyes open for 1 minute. Frequency components
of heart rate variability before and after Xe-SGI and the control and postural sway during
quiet standing were examined. As a result, significant changes of the frequency components
of heart rate variability were observed only before and after Xe-SGI. Additionally, postural
sway during quiet standing after Xe-SGI was significantly increased compared with that after
the control. These results suggest that Xe-SGI causes not only sympathetic suppression and

parasympathetic predominance but also instability during standing.

Key words : xenon light; stellate ganglion; instability during standing
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Work capacity of schizophrenic patients with reference
to the task of drawing a square

Takuhiko KATO*', Takao OSANAT"', Makoto TANAKA™'
Miku KAsA1* and Kazumaru WADA™!
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Abstract : The purpose of this study is to survey the ability to work in schizophrenic patients
and how the instruction of an occupational therapist influences work capacity of patients.
This study included 49 schizophrenic patients and 24 healthy persons. We set them the task
of drawing a square. The proportion of the schizophrenic patients who could make good use
of the right angle of the ruler and draw figures precisely was significantly lower than that
in healthy subjects. On the other hand, in schizophrenic patients who were instructed by the
occupational therapist, the population of patients who could make good use of the right angle
of the ruler and draw figures precisely was significantly higher than that in patients who
were not instructed by the occupational therapist. We concluded that the instruction of the
occupational therapist helps to improve the schizophrenic patient’s ability to work.

Key words : persons with schizophrenia; ability to work; occupational therapy
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Psychosocial aspects of inpatients with mental disorders
treated with occupational therapy:
With special reference to their capabilities of daily living and
patient-family relationship.

Kei OsANAT*"?, Hitoshi YAMAzZAKI**?, Takuhiko KATO**

Takao OSANAT**, Makoto TANAKA** and Kazumaru WADA**

(Received October 27, 2009 ; Accepted December 7, 2009)

Abstract : We investigated the factor on the discharge of inpatients with mental disorders
who had been treated with occupational therapy. The present study included 70 patients.
Fifty-one (73%) patients answered that they hope for discharge from hospital, and they
were significantly younger than the patients who did not hope for discharge from hospital.
There was a significant difference in the term of hospitalization and the duration of disease
between the patients who had high capabilities of daily living and the patients who did not
have it. However, a close relationship did not exist between their will to discharge and their
capabilities of daily living. As to patients-family relationship, the mean number of times of their
staying out overnight was 1.2 per year, and 44 (63%) patients had not experienced staying out
overnight. This result appear to show the poor patient-family relationship. In patients who had
experienced staying out overnight three times or above per year, the proportion of patients
who had high capabilities of daily living was significantly higher than that in patients who
had experienced staying out overnight less than three times a year. To facilitate discharge
of patients with mental disorders, we should deepen understanding of their capabilities of
daily living and inpatient-family relationship, and should develop a more effective occupational
therapy.

Key words :inpatients with mental disorders; discharge; capabilities of daily living;
patient-family relationship; occupational therapy
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*3Department of Occupational Therapy, Division of Comprehensive Rehabilitation Sciences, Hirosaki University Graduate
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Characteristics of skills for daily living in inpatient with
schizophrenia; relationship between skills of daily living and
treatment of occupational therapy/ clinical factors.

Takao OSANAT"', Takuhiko KATO™', Makoto TANAKA™'

Takami SHINOHARA™ and Kzumaru WADA™!

(Received October 30, 2009 ; Accepted November 20, 2009)

Abstract : Interaction between disturbance of social skills, personal factors and environmental
factors for the 81 inpatients with schizophrenia were surveyed. Social activity factors and
community skills factors were more impaired than other factors (i,e; Disturbed Speech factors,
Self-care factors and over all rating) of subjects. In the group of the patients over 50 years
old, Disturbed Speech factors were severe and Self-care factors were more impaired than the
group of patients under 50 years old. In the group of the patients hospitalized over 10 years,
Disturbed Speech factors were more impaired than the group of the patients hospitalized
under the 10 years. Social activity factors in the group of the patients whose age at onset was
under 20 years were more impaired than the group of the patients whose age at onset was
over 20 years. These results suggested that disturbance of social skills were influenced by lack
of experience of social life.

Social activity factor of the group treated with occupational therapy was better than that
non of treated group. It was suggested that occupational therapy was effective to improve
social activity of the inpatients whose social skills were disturbed by luck of experience of

social life.

Key words : schizophrenia; abilities of daily living; living skills; personal factors;

environmental factors

* 1 Hirosaki University Graduate School of Health Sciences
* 2Yufuin kohseinenkin hospital



ShHT R PR 9 1 85—92, 2010

[RZ]

R FICHT 5% HREo K
— I & B S B) 00 % TS & % Wt -

AR CET E I
AN R O G 1

ffé%

PN B S N
_ . *2 _l: /{:]Q yvé %*1

(2009410 H 30 H52f+, 20094E12 7 1 H3Z3H)

BE HI AU THFICHBOEREZ1T% ) | 720 ORI 25§ 5 2 & 20
REIC S 5720, EHFOLEPERFOT— ZIEL, e MTsIE2HE L7

MREFDE FRISEFH X Th 5o S B EE M ALY 2 7V 72 A3 5 2479
SEBE L L7z ZEIEOBHTE SIS 20l & U CREGES) & RFAEE T h Eh T o
Wik L L 720 BRIVEIZRY H0°) TORT TR L > T3 BEOMR L2 BE L7z,
ZHEBEO WA E L5 72D N BE O MR L REOIEERZRHIL, N B 5 13 A E

B J P B & SEBYHEPH 2 i L7z,

fik & Z5  ZEUER & HMBUER OB Z KT 5 &, 80 HH3) OB 2 REHAEO
DS HRERFICABIENEZ R L 72 (p<0.05)o JFHBIHIEE) L EDFMFICBWTHTIE%
Molze BEOZENS, WHENPWE LINHBRKEESOZERELIT /2L X, WEOMK
ROMET§ 2 L V) RBAVREN, $72, HEXOFHEZ T 5 L 213, BRI E2RECT

LUENH B ENEZ LN,

F—TU— N ZEPEDE, R, LEES)

I. IEC®IC

NiE, BREED 520 ) 2 bk 4 2 % [ IRE 651 P L A
BLZHS, MYRTEZmLETL TS, &
R i e BB E O X 9 G HLEC R & R )
SHOEEEH T, —EICBRBOITEIORRE 5 %
HERFLLTLEIZEDLLCELAL P, 2hb
OIERIE, [THRFICHEBOMEX(EZTR D ] 7ol s
POEHRLHAE B H B £ 2 b0, BEOH
WG ZMET 2 EERO—D2Ilh>Twb, 2O
HALPERE ) % 379 5 T-B: & L TR OB CHI
WHNTWS DO EREE: F 72 3L HiEEY D
Y,
ZEAREDNL, FRALDEAES T TIE 2 DDl FoRRE

% [ R L ALPR 5 2 A C 0 SO R R R R A TRE D %
FREEE L, HHLHEE RO mR Z OB IRE 5 O Rk
RIEMETX b0 shTwa Y, WeHE, HED
AEANOEE 2 YA Led s, REEZERTT 5
TENROOLEND T EHS, LEIRFEDBIC X DM
W, FRICHREE TR e SO R & R SR
T LT, T OREIROFFAM R 6 LT % a5 % -
THH R EZIRT,

ZHEPEPEICIEY —F v 7 X E Y (working
memory) ASERT A MRS TVwEY, 7—
FUUAEVIE, HHLEL OB TR oW
HIEHRE T0REE] 2o [RBE] $2@2%2b0, W
AHEML, T—F2 7 AT OFEE BT ONEED
B 27 24 (executive system) & Wb, EEYG

RN 1Ny N o T VS (et B B R 9 5y S R a B
AR PR 5
T036-8564 T ARWLEAHT T ANT66-1
E-mail : ot_koeda@cc.hirosaki—u.ac.jp

* 2L TR PR A B DA A E FE R e SRR 8
T R B A B} 2 4y

* 3 I PR AZRWIR AR A & > & —
FAEFRENE E DR E S DA



86 ANCOELEONL W L N il T I B A

OB ZEVIRY 2HETLTWVWDEY . ZOY AT A
Wi LWARGREZ D B, IMoOnTEERE L kDb -
TWVWDZ ENREDHETHO IR TERST,
B TR & TE oWjFE, —E0HBHue
BREBRANICEVE) L) IEHT 22 L mbh
TBY, EMOGFEE WAL 2254, +—3—
Tu—=2HL, TORENI X, FPeBEORGLE
FRTHERO—DE 25,

FEATHRZE T, M REBZE DI, BERE
X RACRRAIEREC BB R A 2 DL LRI AT D
B CTIH LB E RO B 1R O & RS 55 O by % 574l
LTwa Y, Zhbsoifseic s v Tl 7 % ik
OWBIZET AHMAIME SN TWD S, BT &I
FI 2 BB 7 B30, e H 2 G e L7zige
AR, F 7z, AR B EE RGO T D13 H
B ZAG AR O T AVE U A 720, S HEEDY
BIZOWTIELLFHMETE 25 &) »5Ef»% s, ©
T, AW TIE [FBICEBOEENRTE W] &
W IR IR 2 THHLEL O R % b - 7250t R4 % STl
THODNEEEZBHTOZ, BB TN &
BERICEEO L WREHEOT— 7 ZIEL, £HEBR
ECHELEMEMITHI L L Lz,

0.5 %

1. X&E

AWFFE L BART KPR BEE 2 AR R B 2 0K
ROHRNFE NG L7z ORIEFF52008-079) o

SREL, EEBIHICFEEOS SN 7221~ 245K D
WHI% (B5s A%, FHERK23®R) Thb,
X G SN B A S B S B E A R W S &,
FEPRMETH LI L2 &M% LTnwbI L
L7

2. EBAHE
(1) ZEHREOZRE
ZEFEIZIE, BN T— 7 2 EEREOREE
BT 572012, 1EERE TS CHW LA R
& RBGEE) 2 IR L 72, FERREIEIL, WA L RIEGED)
OEEZFIFIIT) 2L TH D, T2, LHFETO
Rt E KT 5 7201 E NN OBE LY B TlT -
72
W5 & EBOESERE O Z DT ISR T,
OREH RS
ZEREDNDI LD 1 OHE LTREEZRE L. B
BlE, EEEOMBRAEICZHCSR, B HHD
DOIEROMITT —F v 7 A 2T 5 — 7%

EEE wbhTwa" Y, HEBRTIE, BYHAYT
DFTEOMBUT X > TEREEFHT L, IFIORT 344
REE Lz, 12HIE, #)H2) TRIITRI W
THEX —HTOEFE (B 1 61x 3, DUF, WisSftha
£ 5%,), 22HIE, TOMTEDY DAY, BIfTHE
W B M X —HIOENTE (B 62x 7, DUF, WA
b E3%,), 32oHIE, TOMETOMNTHD D
D0, BTN D B M X —HiOHNTE (1 : 67 x

6, LLF, BHEEMFcLd5.) THAH,

MR, 28 a2 YRRy 1 B 720 5 R
WRL, ZhzZI0MHBELz. ZhIESEMICBWT
ks L7zo Woild BB SER ENT\W 5 I
WCCHETALDE LT,

@R E R

SEMPEDOI LD 208 & L TH N B I E 5
(LLF, KPIfEESE)) %8 L7z, HBEES L, H
WA TR EABEICRE S LY, o7 vy
72 & DA H 2B W T BRI 2 EIEER) T
»bo EETI, HNEEKEEN, 5, AEE
R BHOOBENL A\ T, /KT - % SE Bl i PR 23t 11 30 2
51208, FEWEAT033Hz 1275 & 9 ISEB ot P &
HEDOFEHE LA oTbEs I LI LT,

EE) ORI IE, AEEATE M S hs E FbhT
B g—F 2y XY b FEBHTERTE A &
nptwbhTwas" ", $abb, WHELEHD
O 2 FREIL, & IO — AL & S 5 720,
2 PR % B I2AT O A IS e LB T X IS
OFEDL LI EL S~ OEICHEOK T %
CFIE (EHOMFRE MOt —N—T 0 —) %
ZONb, BB, HNEEKEEENIT L CiE, N
HEE OFHH L S ASFREITICERINDL LD
TEEDHIPH, MR E A0 5 1 R FREE O
BAEFEHL 72,

(2) FEBRFEhETFIE

FEBL, FUODEELEREOIL&MHEL LI HTOT
YELNCERL, BTHRICESEONMERE 3 &M%
12T U FAICERT Do TDH, WREDEIT
BN EEMRL, NEEEE) O HGEE 1 &M%
1 [AlSEHE L 72
(3) WEIHEHE & FEEpge

s H I, A5 B oo IR £ 1 & W4 0D [l 45
e & L7z

INSERWET 5 EBEEOMMZ X 1 1R T. A
IR OREBERY F BE ISR T =F A= — 2 LT
FHIIL, v ¥a—2I1citsk L7z, BEOmEE,
FEDWE L7 b O & WRE DL 72, BERRE,



WIS 5 % EPGEO B — W LN BIRLEE) 0 % EIVEEIC X 5 MG - 87

HERERTA
d=baa T
A/DIEIEER
| avEa—#% | avEa—4%
| — ruH—RAyF
X1 SEERIFEE DR
B s

[ | sEgEs

_l p<0.05

T
o

—

_l p<0. 05

o
]

4 6

EEH )
FEEEEICH | D EIRERE S EREFORIE

X2

Hi, 75, EHRAPSD3BEOET A A X FITTHo L
Too BRI=F A—% =12 X 55HI, B FEOIR,
BEOIEIZ T Y b a— )V A4 v F TR S 272,

(4) f#NT ik

Ji B E B O MNT 1L, R BIEE OO REREIY £ B A & JH
¥, EEHHEIPH 2 M L7

F Pk, EEFP, B OIESIE, ENRHEO
PIEIZOWT, £ ERUERE & HUHERE R & o g,
FWE R &M TOHEREZ 1T - 720 IR ¥ Fisher's
exact test, A7/ B8 ET SCAE I Bh o JE 3 K & S Eh i PH 1L
XIS D 2w t Mg F W 7ze RN Y 7 b id SPSS
170] (SPSS Japan) ZHW, WFhokE b A &K
2 fERES % & Lz,

8 10

m#& =R

1. BINERERFE S ERERFORIED LB

W SRR B U 5 HUMGERE I & £ FEUEI O iR %
212787,

Wi ek a lICBWT, HUHEREIFIZ1000 1, %
EIEEZ100 20 M TH o 720 BHESEMEDIZBWT,
HOMGRERE X788 £ 191, £ HAEKR 1346 250 TdH
0, FHGERER LR, 2 HEEEFICE RIS (p<0.05)
RV Z IR L7z RS ¢ I2BW»T, HUHEER X
62+311], ZEILEIHI33£20MTH Y, HpERE
BEICHE, L EEIEICA B (p<005) KWz
w7z



88 NOBLE

HnEE

0 01 02 03 04
B (H=z)

1) PR B N A O || R o

-

0 30 60 90
E BB ()

120

X3 AKERIEEICEH TS BIRRERF & S ERER DR

0 2 4 6 8 10
EEH G
R4 BEEFMOBOICESEMREROBERE

Jit BE B E B 12 35 1) B HLAGERE IR & £ H I O B
2K 3I12RT,

It BA E R B O JE e ik, HOEREIG130.32 £ 0.02Hz
TH o720 BHGMa &L 0% EREREZ033+0.02Hz
Tholzo BEREMD & DL EFEREIZ0.35+0.03Hz
TH o720 BHGM c &L D% ERER:X0.35+0.02Hz
Tholzo NEEEENCB 2 FEEOKREI, Hil
AR OB & R, L EERFO TR TORR S
BV THEEIETIE R0 5 72,

JiF B B SE By 0 SE B HPH 1L, HAMEER 131092 +6.8
ETH o7z, BHEMN a &L 0L HEPENFIL109.0+5.3
BETho7. BHSEMD & 0L HEREZ1055+89
JETH o720 BERSM ¢ & DL HPERFIZ1035+10.3

ETH o 7o NEIRIEENC 330 5 38 B #i PH o BRI,
HOMERER O BE & e 2 mALEE 03X T O
S BT T E Do 720

2. BEEEOEWMNIKDREDLE

I 540 HUMGERE R OB S5 03 W IC X B iifE % X
41777,

WS4tk a 131000 R, MESE4MF b 137.8 = 1O/,
MR ¢ 136231 TH D, HMERER O IEE
W, BERSGME a TR, BERESMEDb & c THEIZ (p
<0.05) KW EER L7z,

% BRI ORS00 I X AR O % X
5137R T,



WIS 5 % EPGEO B — W LN BIRLEE) 0 % EIVEEIC X 5 MG - 89

Jt

TR jo8 o
o

p<0.05

60 80 100

IEEEE (%)

5 BWEFRMOENCKZZEREFOEEDRE

L[

0 01 02 03 04

iR (Hz)

0 30 60 90 120
SRR ()

6 BEFEOEVICKSZZERERONBEMESDHRIE

Ji B SR B & BE 5 & 02 FRUEIE O EE U O W T
BB TR % 720012, HAGRERE O 1R85
ML LS EREROEAMEEE (DT, EE
LT 5,) THELL WHEEM al21000£0%, B
S5 b 1355.3+22.0%, W54 ¢ 1355.3+335% C
HY, LHEHFERFOIELEHEIL, BEEMEa OREE O
IR, B LMD & o THREIZ (p<005) K\l
R L7z,

% FAERE ORFE S 0N X 5 N B ETEE) o 5%
HER 6K,

B E B O WIS B W T, HEta b 0%
EIRER20332002Hz, WD & 0% B EE
130.35+0.03Hz, W54 ¢ & D% HiFER130.35+

0.02Hz TdH > 72, % HAEIREO N B £ E) O Pk 5 D
WA R, WS N X B RO T I3 2 55 720
IR EB O EBFPH I BT, BHEEMa L 0% E
ALEREIX1081 £575, BESH S b & 0% HR R X
1050871, WEH 4t ¢ & DL HikER 1031 +9.7
JETH o720 2 MRS 0 I B 55 1 B) 0> 38 B i PR o 1
BT, WEEAEOENZ L 2O NI R h 5 72,

V. E =B
1. REENOZEREOHEDFHICONT
ZEMEEZ, AHIZB T 2 HHLELR USRS
ZWIET BB DI R fE ST 54 L TH D HUE
TIEIN I THONTZMEERZRE L THTOHH



90 VAN 5 - 1 | F: FR A

ZoWT— RIS TwanY 200,
AWFFETIIVEERE TRV AETH Y, £
EIEE ORI 22 ) R0 3™\ ZHL HLE & YE B I |
DWW & N B A E B & B2, ZEIED
RO O W TREHEZIZ & LThE L7,

— WSS BRI B A, %4 0%
HCAT - 72 O HE & BB OBRE L R ICiT-> 72 L
XORFEERBT 22 LIk > THibRTwat Y,
HMGRER L ) 2 HEHPEBEORMIMK T T 50 THNI
X, 2 BRI TE RO & L SE L, 4 — /N —
TU—PELIZ L ZERT S, TOL) BHGTER
FEERIZ X > T & M7z BUBER IR o pili & £ ARSI
DO E T 5 &, L EREFO O T IXIE A
b & c DIROREHFEEICBWTH Nz, —)
LEGEEREIC BT, BN, BB & D ICHL
TREREIRE & R L, 2 EEEFICKEOK T IZ 0o
720
AEBTITFEOEMOBMIZE L L THEHFREIC
FoTHfizshTwb, 2%, HYHA2YTRETL
BoMEriEz, WEEEIHELL 22 L, HHROR
FRMI T B IEMAL L 2D 2 L THMDF —N—7
U—BZhEEZOND, REBRTHELNRET
&, RS a IXTEROREE L A A, LER
IO —N—T7a =2 U o lz. BEEHR
b & TR, WHHRORFFLEUANL LY, LHEBR
R CEROF —N—Tga =2 U2 b5,
UEozZ LX), BREO X9 % dmikE s B i
By X 5 7 Bl 7 BB & B IR ERE 0 £ AR IS
TEMORFF LM F — N =TT =P 572k &
X, RAEREOBEAEIINT T2 L v ) I H B
WREMEAVRIE S 7z LA L, JBATHFZEClE, £ EE
BICBUIARMOETIZIELESICLRONDE V) i
AL L AHN BB RRFFEIZ 35\ TR B U
WEH OB T Lo 7200k, Ehiti L 72 BT
FEB2S, $HENICKREZ 74— NNy 7 LR TV
MTHbNTNEZ & RBE HARHMRERTH 572
DFEFBOBET AR LI WE WS 2BHAE 2 S5h
5

2. KIARDRRESEDFEICDONT
REBROFERTIZ, HAEOELDLENITLEAL
AOENHH o7z, TIUTEEH O EERA R R
T5EE2 5152, Oliver Huxhold 513, ## %,
FRICHEDREE B ITEREROENS {, HifE Tl
NIEPEFRREETEIBN L2 o728 v )RR E 4
TWaY, REBRON G L FHERM2LIEDOETH

HILZE 1 I oo

THY, SO RERE TN REDOTELEEIS
Mo T272DIERD I —/N—=T7 0 =D TIZL D o7z
EEZ D, [ARICHBOEXZT2) ] %24 E
ALED TR 5 & &1E, WRBHEEHETHL L ELC
IAREER DM E OB T X DS EEKE CRE
T HLEENRD > 72

F 72, AREBTRENE L ICHEORTE & 05
& L7275, BRI CldmEE i o202z
TWBHERNRITT LI NSV, HiE g
BHRLZEBHOBEPRTRTVEWIWELH L Z &
B0 AW & ) A LT B L B2 SN,
BR[O EEZ 1775 9 | 1EHLE b
NEFHNT 2 7200FFEE2E 2 T 2012, 5%
(EEEN R O R BVA /& L A F SE A N R E|
L72WE b B THDEEZ D,

V. & & ®

L. [FRICHEBOEREZIT 729 ] 720 O HL G
NEFHT 2 Z L E2WEICT 5700, #EE O
B FESOL EREEOT— 7 ZIEL, JF
W& mH L7z

2. HMGRIEE: L S EREEOEEORKTIX, £&
FERE OBGE DI TR D AT OB TR T T
BArHLGEHEIIBVWTH SN, —TF, FIK
HEEEREIC BV TIE, REOK T RA -7

3. BEREMFOEVIZ X ZBHEO I TIX, 1 dH
D ORBLCRT TN WRTEE L) HHD
OB TR TEND HEEHHEICBWTRON
72—, EBGEEFREICBW T, BEEOKT
T ho 72,

4. WHO XD AREE NEEEE) O X 9 7 Bl
7 ML T 505 S B A AT SR 00 & SR RE IR I TS WO R
EABLC A —N—Ta—=EZ o2k B, FRA
MO BAEDSNAR T 5 & v ) 5FBAsH 5 T g
PEATRIEZ S 7z,

X |

1) Laurent Bensoussan, Jean-Michel Viton et al:
Changes in Postural Control in Hemiplegic Patients
After Stroke Performing a Dual Task. Arch Phys
Med Rehabil, 88: 1009-1015, 2007.

2) R FEBEEL T VYN AR OT
¥y —Fv, 34:1105-1108, 2000.

3)  HEME R HRE B O B R A TSI B O BRI & S8R
PT ¥ ¥ —7 ), 34:313-320, 2000.

4) Gopher D R EHZEA) : BALLHEERR, MW.7



5)

7)

8)

10)

11)

12)

WEEF NS 5% EIEO R - W5 LN BAMEE) 0 % EAVED:IC X 5 MG - 91

A Xy o, “HEREDZELT, pp.320-325, HilEtL,
HE, 1998.

Osaka N, Osaka M, et al: The neural basis of
executice function inworking memory: An f-MRI
study based on individual differences. Neuroimage,
21: 623-631.

Susanne M]J, Ria Seewer: Does excessive memory
load attenuate activation in the prefrontal cortex?
Load-dependent processing in single and dual tasks:
functional magnetic resonance imaging study.
NeuroImage, 19: 210-225, 2003.

Torkel K: Concurrent performance of two
working memory tasks: potential mechanisms of
interference. Celebral Cortex, 8: 593-601, 1998.
Szameitat AJ, Schubert T, et al: Localization o f
Executive function in dual-task performance with
f-MR. J Cogn Neurosci, 14: 1184-1199, 2002.

Brown RG, Marsden CD: Dual task performance
and processing resources innormal subject s an d
patients with parkinson’s disease. Brain, 114: 215-
231, 1991.

Verhaeghen P, Steitz DW, et al: Aging and Dual-
Task Performance: A Meta-Analysis. Psychol Aging,
18: 443-460, 2003.

Stablum F, Umilta C, et al: Rehabilitation of
excutive deficits in closed head injury and anterior
communication gartery aneurysm patients. Psychol
Res, 63: 265-278, 2000.

S SR, REUEBE ¢ AR OB R I F] LB
BB SUBRERIRE. > A 7 A SR
7%, 14:18-25, 2001.

13)

14)

15)

16)

17)

18)

19)

20)

21)

PR, BERR BB IEENSHAOMLES I KT T
WY 5198, ITE Technical Report, 26:27-

30, 2002.

Baddely A: The episodic butter, a new component
of working memory?. Tewnds in cognitive Sci, 4:
417-423, 2000.

Luria A R: The frontal lobes and the regulation of
behavior. Psychophysiology of the Frontal Lobes.
New York, Academic Press, 3-26, 1973.

IA Kapanji (B3R #KEHHE, SROIBHZW): A8
74 BAEIOEBRA 1 48 2 BN BIEN. pp75-99,
[ Bk ok s A, 3R, 1986.

JNHEE, RS, b iR meEee & uie
— HRRR — /NP B & O B D W TAT B R A IS
X L MG ARBREFIIZE, 3(2):7-15, 2005.
Norman D, Bobrow D: On data-limited and
resource-limited processing. Journal of Cognitive
Psychology, 7: 44-60, 1975.

RERL, BHESM  SiE B 236N T ~
A b RAMBEBRE S O BRSO W T —HE R
VTG — JRRREEY v — v, 2:78-84,
2002.

Oliver Huxhold, Shu-Chen Li, et al: Dual-tasking
postural control: Aging and the effects of cognitive
demand in conjunction with focus of attention.
Brain Research Bulletin, 69: 294-305, 2006.

Klaus Hauer, Christian Marburger, et al: Motor
performance deteriorates with simultaneously
performed cognitive tasks in geriatric patients.
Arch Phys Med Rehabil, 83: 217-223, 2002.



92 ANCOBLEONL O N il T I B &

The effect of the multi-task on ordinary people
—Examination using the multi-task with mental arithmetic
and elbow joint movement—

Shuhei KOEDA*', Koshi SUMIGAWA*?, Kota FURUMOCHI**
Yuji KOIKE*”, Yuichi HIRAKAWA*? and Hidefumi KAMITANT*'

(Received October 30, 2009 ; Accepted December 1, 2009)

Abstract : Introduction: The purpose of this study was to correct the data of multi-task and
to analyze characteristics of multi-task on ordinary people. Elderly person and stroke patients
often deteriorate the ability of information processing such as “performing multiple tasks at the
same time”. The multi-task method was used to evaluate this ability. The data of this study will
show the characteristics of multi-task on ordinary people, and it will become the standard for
evaluation of the ability of information processing.

Method: The subjects were 9 healthy individuals. The task in this experiment was to make a
mental arithmetic performing right elbow repetition movement at the same time (multi-task).
The performance of the experiment in the single task was measured as a control (single-task).
The mental arithmetic was used with three different levels. We measured the elbow joint
angle and the number of the correct answer in the mental arithmetic. And we extracted the
frequency and the range of motion from an elbow joint angle.

Results and Discussion: In a difficult mental arithmetic task, the number of the correct answers
of the mental arithmetic was low performance in case of multi-task in comparison with single-
task (p<0.05). The elbow joint repetition movement did not show any change comparing with
the single task in the every condition. Several characteristics of multi-task were shown in the
cognitive task (mental arithmetic) and in the movement control task (right elbow joint repetition
movement). Firstly, cognitive task deteriorates earlier than movement control task when
performing the both tasks at the same time. Secondly, when we evaluate young patients, it is
necessary to set a lot of stages of difficulty.

Key words : Multi-task; Working-memory; Upper extremity motion

*1Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences, 66-1 Hon-cho, Hirosaki-si, Aomori-ken 036-8564, Japan
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The relationship between the ease way of standing up movement
from the entrance step and the plantar pressure, and the range of
motion of lower limb

Koshi SumicaAwA™*", Shuhei KOEDA*?, Hidefumi KAMITANT*?
Yuichi HIRAKAWA*', Tomomi HARATA*?, Takanobu IwAMA™*

Junichiro SHIRAT*® and Yoshiaki SEIMIYA™®

(Received Odtober 30, 2009 ; Accepted December 8, 2009)

Abstract : The purpose of this study was to investigate the relationship between the ease way
of standing up movement from the entrance step and the plantar pressure, and the range of
motion(ROM) of lower limb. The subjects were 13 normal individuals. The height of the pedestal
was 18 cm. The subjects stood up from the pedestal in the conditions with the different knee
position.The plantar pressure in the motion was measured. After the motion, the degree of
the easeness of each standing-up movement was rated by the subject, and the ROM of lower
limb were measured. As for the result, the pressure of all toes appeared to increase in spite of
the way of standing up movement when performed easily or as usual. The subject who rated
as the ease way of the standing up movement with the knees spread showed small external
rotation of the knees, pronation of the feet, and extension of the ankle joint. The subject who
rated as the ease way of the standing up movement with the knees close showed large internal
rotation of the hip joint and extension of the ankle joint. Consequently it was suggested that
the characteristic of ease standing up movement is related with the high pressure of all toes,
and the ROM of lower limb.

Key words : sit-to-stand; qualitative analysis; range of motion
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The relationship between the exercise practice and the
physical fitness of the University faculty teachers
relating Health Sciences

Tomomi HARATA*' and Mihoko NODA*?

(Received October 30, 2009 ; Accepted December 21, 2009)

Abstract : University faculty teachers seem to be so busy to keep their physical fitness. The
purpose of this study was to investigate the condition of exercise/sports practice and the
condition of the physical fitness, and also the relationship between them.

The subjects were the faculty teachers of school of Health Sciences, A University. Fifty-seven
participants (mean age 45.6 years old) were investigated about the condition of exercise/sports
practice, vital capacity, bone density, and the scores of New Physical Fitness test.

We found that 33 participants (58%) were not doing any exercise/sports practice at all. The
average % vital capacity was 103.8%, and the average ratio of bone density compared with the
same age was 117%, which were rather better than standard. Although the physical fitness
level judged by each test score or the total score of the New Physical Fitness test were almost
at the standard level, there were significant negative relationship between the age and the
forward standing jumping, and the 20m shuttle running.

Concerning the relationship between the exercise/sports practice and the physical fitness,
it was suggested that the exercise habit will be effective for the maintenance/improvement of
the physical fitness because the people who have a habit of exercise had a tendency to show

somewhat higher vital capacity, bone density, and scores of New Physical Fitness test.

Key words : New Physical Fitness test; exercises in daily life; university teachers
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Abstract :

Purpose: Document retrieval was carried out regarding chemoradiotherapy for head and neck
cancers, and then an analysis of the present state was made from viewpoints of both tumor
control and side effects.

Materials and Methods: Paper retrieval was carried out by use of Pub Med, a paper database,
regarding randomized clinical control trials of chemoradiotherapy for head and neck cancers
conducted from 2000 to 2008. From these documents, data on treatment results was
statistically examined with a focus on tumor control and mucositis that is one of the most
important side effect.

Results: Fourteen randomized clinical control trials were obtained from the retrieval, all of
which were conducted on concurrent chemotherapy. In 12 clinical trials, loco-regional control
rates of chemoradiotherapy were statistically better than radiation therapy alone (p<0.05).
Survival rates were better in concurrent chemotherapy in all clinical trials and 11 trials showed
significant differences (p<0.05). The mention of mucositis was found in ten clinical trials.
Usually in the case of conventional fractionation, frequency of occurrence of mucositis increased
when chemical therapy was jointly used. In twice a day fractionation, however, no difference
was observed.

Conclusion: Concurrent chemotherapy for head and neck cancers improved tumor control and

survival rates, but requires consideration of safety because occurrence of mucositis increased.

Key words : chemoradiotherapy; randomized trial; head and neck; cancer; side effect

* 1 Department of Radiological Life Sciences, Division of Medical Life Sciences, Graduate School of Health Sciences, Hirosaki
University.
* 2Shizuoka Cancer Center



AT R PR 9 1 127—134, 2010

(]
ik

KB CT 13513 B MBI I 2 JEREBISE (55 1 )
—IEHEFVICH B B —

ENITCRNE CAE B I SR N
WOk WK WO ETT B W om R

(2009410 H 30 H32f+, 20094F12 H 10 H 5 #H)

ZEE AT, WEREIR CT ICBWTEEL - FEEAT ¥ b7 A MRREHREICB XIT
FTRBIZOWTER T 7 v M AFEBREATVRGET L7ze Dk % B L 72 BRI IR B IR 2 A8 L 72
Fa—TERFEEL, SWEZHEERGPE CMo L GRE © H120HU, F=2—7 : #5300, 350
400HU & b S e72), BE7 7 > b A& L, Bogdmix, &EE 120, 100, 80kV, &7E
¥ 1300, 325, 350, 375, 400mA, FEHE : 70Il/40E Lz HEIEHMEiE LT, 2 M5 A b
H (CNR) #8HM L7 T2, /A4 XBLOF 2— THFOWIBE 2O W THE RN 247 -
720 BB O L 1T 720 WEEME T IV F 2 —7HED CT X LA L, AT
THEH AV SRS 120kV & LT 100kV TIi31.18~1.374%, 80kV TiZ1.41~1814% & % - 726
CNRIZ &I T 120kV & 100kV TR TH - 7225 80kV TIIA AL T L7z, HEWEE
flilcBVTd, BHEIE 120kV & L T 100kV TIZWE X% TH - 7245 80kV TIFETF L
720 BRI KA EITT 120kV & B LT 100kV TiZ60%, 80kV TIF29~32% 2k L 72,
PLEX Y, BT 100kV TIEME O T 72 LIS E 0250 5T, wEREIk CT 2B

B RBIESHSE DA YA 7R S ize

F—T— N KRB CT, HEE, HEIK

I

25k e CT (multi detector computed tomography:
MDCT) DBZIZE Y CT OIS HEEHIZIEA Y, #E%k
13 CT CTHiGALDSWEE T - 72 IRBIIRIC SIS H S
b X o Tz, EIREIR CT AL, Dy 7—7
IR IERRR BB TH 5 - D)IE S HifT s b &9
2%, CTRETLZWICAHZEGHIHOND X
Il o 72h, MBS HLITHE D B ORI b
ML 205> T2 % FRATE TS Wi 25 D
BEEDE . F3IC CT HE O K EFEIE  [RFREEO
HTh CT RIS X 28D 50 28 G750 B
BRI X BRERMEED 1 DIZBPAND ), BETHRZ

T

B IR,

HEBEE ALK

WriZ B 2B IE EE 2 RETH 5. R IRE)IR
CT WA TIL, EIREIIRDSHE <, FEH 00 WM ME 7 B
EELTEBY, SOHITMAEIOREIC L) W{RILr7s
BTz, MBERL o CT Mo & bk U T
BAZ WY, RETIE, DB X 2% w0 O
PINND' @ Rl 68 N R R T R NG (VA 1 K N o= il
T2 BB OB A X ) BB AT S5 T B,
A SN TV WEER T O BRI AR 5T A3
HThHhbo

AR, BRI B & OVHIE I OB A HACE R
WCT2NEH SN D XD 2%k o720 IEES, Ishk™
RTIHIRY CRAREICHET 2HERD 5D L
&35 & L7AREEIE O MmE I3 2 L, st

* LR RS R e PRAGE S BIF FE ) PR % 2 iy B 7

BOH R B3
T036-8564 FH ARILOATI T AMI66-1

E-mail : ominoru@cc.hirosaki—u.ac.jp
* 2 NI ZETiE & H B D D PET mi{EZki & ~
5 — SR U R

* 3 I R WS TR 2 T 17 W s 3 e s e SRS A

* A LR PR A TR 8 B IR S

* 5 BLRTR SR A e PRSI FE R A ARG AR} 27 I
PEAR IR HRAAT 200 B (i BT R AR AR 27 h)



128 AL, B K ML % A K Wl kO

EME IO W T oM 2 METE R A OAID R Y Tldz%
Vo

AWFFETld, BRI LFERZ 2L S & TERBIR
BT 7 v b A0 EATV, BRCK b I E W
T, WRIIR CT 1B 2 IG5 MA R & AR
W RIFTHBIZOWTHET L7,

KT, #1He LTEFERBIRE S VICH
THHEET 5,

|1 B
1. FAZES LOEGLERE
CT %1 13216%] MDCT (Discovery ST, GE ##iif 2
TA AN AT AR S, (D ERIBE R IE A
ECG SIMULATOR (MARQUETTE ELECTRONICS,
INC.) ZMEH L7, WENMIZ3DT—27 AT —3 3
> (Advantage Workstation ver4.2, GE ] X 7 4
AN AT LA B TEGL 72,

2. BRBERT 7> M A

DEEBEL-E e = VB o Rk (EE: Y
120mm) OFEIAIHRBIRZ A L72K) 7rEL
VBT 2 —7 (NFE: 2mm, 3mm, 4 mm) ZEEHL,
SRR OISR 7 7~ b A 2R L 72, BB X O°
Fa—TWEE ZNEN CT A7 B 7S A A B
Tii7z L7zo BRIKAIE 120HU & L, F2— 7RI
300, 350, 400HU & &b 3 ® 72, wEeHlg, Kigtta —
FEg#l (7I RN VS MY A XTI VS
W:wars74 2iE76%, I— &A= 370mg/
ml; N TOVEE GRS ML, BEAKTH
MLUHMCTIHE 25 L HITHB L 720 4B, EAl
RO CT I, —BAICHSEICH WO 2 EEE
120kV BT AETH 5.

3. ®EHE

BEE GEEHW SN 5120V B & 087100kV,
80kV) &iEREI (300, 325, 350, 375, 400mA) %
LS THF Lo 7 7 ¥ b 2 OB /5312700 /
e L7ze F72, HEH 3/0mA T, B4 w
REDHIEE TV DIE Lo FERIAldZEEE 120.5sec/
rot, E—2A Yy 51303, A4 RAEB X WG
B TP 120.625mm, FOVIE22em & U7z P E—
NIZFIEE70ml /72 L7z~ v Ft 7 7 B ThH
% SnapShot Burst & H 272, i3l —44:<c3m
31T o 720

B E 55 % B 28 Tk LOERM 217 - 720

4. EHRFHE
(1) HBIREFAli
Fa2a—T7TNEOCTH (CTH ), HRKENED
CTf (CTfib) BXUOEKRKHNED 4 X (74X
b) % EH L& B RN % 4T > 720 CT X F 39l
(mean), /4 XI3E#ERFAE (SD) & L7z, 72, 2
Y M7 A M (CNR) %5 LW B EHli %2 17 - 720
CNRIZLLFIZTRT (A) e Fm L7z, CT B
LU0 A ZFHNEER RO LIS TlT o 720 F 22—
T CT EFHINE, A 4mm OF 2 —7TDAT
15720 BRIKNIEED CT filils L O/ 4 XEHINE, s
BLORHA 3 » FrOAEE4 o il — iR o B O 3
(region of interest: ROI) # &% L TIT> 72,
CTflit —CTHib

CNR = y, /ffb ......... (A)

(2) BLEBFHMG

B I FEA 1, CT 28 T1% 5 728 W% & 3D
J—2 A7 —Yaryzfil L TEKL 7% volume
rendering (VR) f§I22oWT, &EREIR CT MaitEr
AT 5 2 [ OFH A LTI - 720

FHIIE H BRI D ) 4 XB X OF 22— 70D
HIECTH 5,

BRARAIED 2 4 I L Tid, iz 3 BB CRE
fliL7z0 BRMEALHENX, 227 3 @ A4 X0k w, R
72 AXNRREL N, AAT 1) 4 AD% W,
El7ze Fa—TRBOHKEIZENEDF 2 — T
2 VR %% 3 BeBSREAM L 720 FEAMIZEH#EIE, 227 3 :
F 2 — T WFOMPIEF L, A3 72 Fa—
TFOMI N, 2371 F 2 — T EFOHH
AL, & L7z,

MO AELZ K 1 IR T, 428, FE8E
T, YA Y RYLARLBLIOY 4 v PRS0
BEME—EE L, HEZITo 72

5. #ERR=ED%ET
a2 V=V EICERENLCTHEIIE (volume CT
dose Index: CTDIvol) TBli L 720

6. HHEtERT

WERHENT X, T 7 IV fiElStatcel 22 L, CTIH,
J 4 XBXUCNRIZDWT t ME, RS Theat
Zirolze 72, HEMEHIICBT2WE R 37122
Wi, vV - R v ZBRE TR 21T 7. Bl
HHTO—FHRIT I TEHI L 720 A= AK%EIZPp<0.05
E L7



1.

FERBYAR CT 1231 2 oL RSB T 2 BEROIESE (50 1 ) —IRW T T VIZB1T 2 Ha— 129

)=
(1) Bl

I

A A RIZBT B REm A UE

c2.

K1 REFMEOFTMELE
(A) /A RIZEEY BEFME%E
(a1) /A XD %EN, AOF7 3,
(a2) /A ADPPEL., A07 2,
(@l3) JAAXPLZL, Aa7 1,
(B) Fa1—70%BOREEICEYT HBESE
(b1) ~ (b3): Fa—TLBOWEIIEEICEHHATHS. 2373,
(c1) ~ (cB): Fa—TWBOHEIEHHATHD. A7 2,
b1, c1: B 4mm, b2, c2: BEI3mm, b3, c3: BE2mm

(OCT 1#

R FIRBRBHE 7 7 > b 412 B4 2 R R A HHE O

HEEE CTHOMBEZ K22 12K, HFELEOKT
WZBED) F 2 —TED CT D LA SN2 4



130 AL, B K ML % A K Wl kO

a. BT 7 v b LOFER
800
700 F

600

400
—o— 300HU

—8—350HU
—a— 400HU

CTE(HU)

300

200
120 100 80

EEEKV)

b. HHET 7 > b ADOFER

CT{E(HU)
s o o
o o o
o o o

—o— 300HU
—a— 350HU
300 —a— 400HU

120 100 8
EEEKV)

o

K2 SERHEREBOEEBEE CT EORR

a. BT 7> NLDIER

b. BEET7 7> NLADIER

BEEDETICHEVNF 2 —TRED CTEHNER L.
2|RPICHNT, 120kV &8 LT 100kV TlE1.18
~1.371%, 80kV TlF1.41~181EICERLE (p<
0.05) (2a), F7, BEET 7> NLELTHALATE
DFEREFZHOFHABIT o720 (2b), BIRBARIEHE
77V NLATIRZOEEELBE LT, CTEOEEHHK
Xhof,

W B VT, 120kV & F#E LT 100kV Tl31.18~
13785, 80kV TIZ141~181EIC EH L7z (WEFhd
p<005), F7-, Hi#7 5 FAELLTEY 7OEL
VLR MVICHHE L 7250 B R o A BUE S A O BT
AT o 7278 (M2b), BiE7 7~ P A TlEZ oL
W LT, CTHOZEE;KE D7,

HBLCT i & S BIEICHBIT S CTEOMREZM 3
R T 7V FABLI BT 7~ N A TEE
JEDE T I CT A LR L7228, BT 7 > b A
TIE CTHOEF K E H o 720
@74 X

FZEBRIICHB VT, 120kV & H# L T 100kV Tl
26~29%, 80kV TIX102~112%¥mML, wFhdh
BENALN: (p<001) (Kda)e 2O/ 4 AD¥
MEEEEIEET VENBEETH 72, T2, itk

a. B 7 7 o N AORER
800
700 |
600 |

T 500 |

EEIZHTBHCTIEHU)

&uﬂ —o— 120KV
o 300 —a— 100KV
—a— 80KV
200 L L !
300 350 400

FBCTIE(HL)

b. JEHET 7 > b A DORER

=)
ju
J@ 600
=
fz’a 500 |
)
fe; 400 [
Ii_:l —o— 120kV
fi# 300 [ —a— 100kV
H —a— 80KV
Rl s s .
200
300 350 400
SAECTIE(HU)

3 HHCTEEKEEBEICHITS CT EORR

a. BT 7> NLADIER

b. BET 7> NLDHER

BET 7V NLABIOERT 72 NATEEEDETICHEL
CTEN LR LD, BT 72 NATIE CTEOEEHI KA
hof,

J A4 RZIZBAOMMAH 72 R=-097~-0.75) (X
4b)
(3CNR

120kV & % LT 100kV TIZF%TH - 720 L
L, 80kV Tlx, & TOHELNET%TH 7HIAT L
72 (p<0.05). &5 #] A B 350HU 12 B 1) 2 5 H %
D

(2) BUREAYFEMG

J A R AT, SggicBn T, HFRE
120kV TiZ A2 7 3, 100kV Tid X a7 2, 80kV T
ZAa7 1 el sz 2HOF BB THOR T
=L 7.

Fa— T BBOWHBEEICET 2R E1ITRT,
F a2 —7HWE4mm, 3mmTIE, FEE 120kV & I
LT, 100kV CIEMSETH o772 (WIhdFEY A
2730, HEE KV TIZETHOF 2 — 7 TEHA



EARER CT 2B B4 BT 2 ZE8EMATSE (58 1 ) —IEW 7 VBT 2 i —

a. FEE L ERIKNIED 7 4 ZO R

Nost —o— 300mA
N —— 325mA
—a— 350mA
—— 375mA
—— 400mA

120 100 80
EEBEKY)

b. EEN L EENIED 7 A XD

By >\{\‘\(\{
=)

<

25t

<

N

— 5 x

3
pa e o

—o—120kV
5r —8—100kV
—a— 80kV

300 325 350 375 400
EBR(MA)

X4 IRERED/AX

a. BEBEECIREANED /1 AORF

b. BEEREIKAEKED ) A ADOER
EBEDOETICHY, RERED /A XIFHEICHEM
L7z, EBEBRICEWNT, 120kV &L T 100kV
Tl326~29%, 80KV TI&x102~112%EML 7z (p<
0.01) (4a). EERE / A XICIFEDHEED H > 7= (R=
—0.97~-0.75) (4b).

IT7H20~22TH N, 120kV & K L TH R -
72 (p<0.02)s F2—T7HNEFE2mmTIE, FiliHE 1%
DA AT H120kV & HEE L T 100kV THEIZE -
720

2HOFMBMTO—HEIRTFTHo7z (k=
0.55~0.80) o

2. WKIERE

st Gtk D3 X % CTDIvol D% [ 6 127°F 6
CTDIvol & % It 120kV & & L T, 100kV T %
60%, 80kV TI329~32% 294 L7z, EHilt D21k
HEVERIGICZE L L 720123 LT, FEEOZELI
LTI BB R I2 2L L 72,

131

40
—o—300mA
35 —8—325mA
30 —a—350mA
—%—375mA
25 —%—400mA
o
=20 |
o
15 F
10
5
0
120 100 80

EEBEKY)

K5 BEEDEWIELS CNROZELL (&
AIHIRAR :350HU)

120kV £ tE&, LT, 100kV TIRE&H ThH o 727,
80KV TlE2TDI/RFTDB7% TH 7T EIET L (p<
0.05).

NV & =

REIREYIR 1L <, Rl = IR A2 L T8
D, MATIABOEIC L ) WL HS TR v
728, MEALICBIT A CT M L i L <, wiIkEh Ik
CT MAETIIBEEM R 2 L K D 2RV, A%
T, PG S SUHICE SRS L E OB E
Weat L7z

Iy 7 AMERPORETH Ty 7 AR, HE
JED 2 Fe L SBRICHBILY, 7 4 B X OHb
WCHBE Y2 5, ERREPESELGE, BETE
Iy 7 AREITIBINERICH 578, BEELELSE
HEE, Ty 2 AMOT AV F—EILIZ X - TEHR
AL, FEL L WEARNAG T 2 O H1R
SHEHEE 72 B
BEEZETSELE, CTHIZEA L2, 2o
CTHED LAHIZZ Yy 7 AMOZ ANV F LTI
T, I— FEZHORPNAKREL o7z LITERT
bo LAL, RiE7 7 b ELT, BT 7~
FADCT D FHIIEEDTKE Do 720 TOEH),
Fa—T7EOME, HEBLOBET 7~ 205
PEKRTHLILIZLDEEZOND,
EBREORTICES T/ A XML 7258, 7 4
ZOWMEE I NRETOREGELERBETH > 72
120kV & i LT 100kV T1226~29% DN < & %
DIZHF L, 80kV Tid102~112%ML TH Y, 80kV
T/ A APATLIIWINL 720 /4 XD 2 Feldhhizs
ANAHT BTy 7 AREISKIHT 2230, S ok
WTIE, Ty 7 AMEEPLRET LIy 7 AR
BRED 2 FIIHTLDICERBERTICL > TH



132 UNITCRE B SN R - S S -
*1 HEFMICESZTHEEADT (F1—7BB0OHEEE)
4 mm 3 mm 2 mm
120kV_ 100kV 80KV | 120kV_ 100kV 80KV | 120kV __ 100kV _ 80KV
FMi#ENoL | 30 30 22 30 30 22 27 30 22
FEAZNo2 | 30 30 20 30 30 20 27 29 20
Fa—JRZ4Amm, 3mm T, BEE 120kV EHBLT, 100kV CREZTH 2. BBE 80KV TELTO
F1—TTEHAATH, 120kV ERBRLTHEICED o7 (p<0.02), F1—THRE2mm T, THEE 1 ZOA
275 120KV ELBLT 100kV THRICED o7 2 BOFEER TO—HEFRIF CH o/ (k=0.55~0.80).
a. TEE & CTDIvol D RIIE BT 80kV IZBWTASTT v 7 ZFE D KIEIZKA
0 L, JAXHBKRELHMLIEEZOND, 24D/
80 —o— 300mA A ZOBIMTIE /A ZEKIR T A VT —ZHWDHZ LI
T o X0 BB AT 2 WA 55 2 L b HETH S L%
3% T ZbN, S, MELzv.
s CNR 13 120kV & £ LT 100kV TRIA%TH Y,
= 80KV Td, Mo #987% T CNR XA I F L
0t 720 80KV TIETF LA 72 b DI, 120kV ToH CNR
10 DEFHPKREDP o722 EIGRERL, ZhENBioRe
0 . o w0 LB TH - 72720 THDEEZS
BEEEKY) NBo AINEIE—FHZ BT 3T D8R L7225
WIS RE AN, XY E L oO0HTH
b s DRl W2 2 81020 SOBMIZSEL BB ETRSR
%o 100kV 25T CNR L T2, 80kV 1B W
D[ e TUEF L7201d, 100kV T CT o EH-& 7 4 20>
Y [y R & AR E T D, 80KV Tt CT o L5 &
S} V///*///r///*///* Db A ZDOBMEEGHRE D570 ThH D F 72,
Em- 80kV T CNR MK T L7225, Sl oacid, F%E
5“' k,/~kff’“”’k///. FO ERIZ 400mA ThH - 7285 & SIHEIT % WM
onT e SHBZILDOTEZEETE, 80KV IZHBVT, 25
ol R RIS ¢, ONR AET L WG4t b
REWNRTHLEEZEZDOND,

300 325 350 375 400

EEM(mA)

6 CTDIvol Of&

a. BEEE CTDIvol DEFER

b. &&Ei& CTDIvol DRk

FEFE 120kV & LT, 100kV Tl&60%, 80KV TlE29
~32%ICEP L7z (2a), EEROEICHEVERMICELL
7=DICx LT (2b), BEEOEICK > TIHREEEHMICE
L7

M MR

Ay 7 AMEFPKEICHD L2 8, 74V
5 =12 X BT AV F — 5 OWINEN A MK Tt
MHRIICRENT &, A VF LTI BB RIS
BUILEBHROKT, Kzt vF—Tidary 7t i
L& 0 DB REOEEGHINT 52 &% AR

MEFHIICB T, BEETICHEN 4 ZI2MT 5
A2 3 TIHMET L7225, 120kV & iR LT 100kV Tl
Fa—TUBOWBEICE T2 AT TICHEAET R
Pote TNUL, A4 ZEHINL7225, F2—THD
CTHDILALI Y IR T L7228 %
KLL CTwWb, E5I1, Fa—7HE2mm DAIT
1 4 OFHE (FFii#E No.l) T120kV & ik L T
100kV THEICE P> 72 2hd, 100tV TO CT
D EHIC X ) BBEAHBRCHE SN2 720TH D &
ZZbN5b, 80kV TIZAETHF 2 —7T120kV & 1t
BLT, Aa7MEro7z TS 4 A0HIE X
Py b A MOERTICE Y F 2 — 7B AEEH I
a0 ThHhsr 2015, SHBHZIT-
7o#iPH T, 100kV ICBIFT D 2 4 ZOBINEF 2 —
TOWMMGEEL G2 WEE X b,



EARER CT 2B B4 BT 2 ZE8EMATSE (58 1 ) —IEW 7 VBT 2 i — 133

CTDIvol &, FEKDOZEALICEVIEMRIZELL
720 LU, FEIEOWIE VBB RMICELL
72 (120kV 1%} L T 100kV TI1360%, 80kV Ti329~
32% D) o FIBR D X 512, HEHMIZIEEE» SO
Iy 7 AgsAmE, BEIED 2 R L FEBTICLHT
5o FERTIZEEG & CTDIvol O MEI&IE—% L
7o, HEEMTICX % CTDIvol @A HIE EIE
D2FE N RKEDP ST T, FEPOHELT Y
7 AR ESITHMT 4 Vv F —TRILEN S Z LIk
DIEDEALT B0 THLELZ N5,

ARIFFETHRES 24T o 7208 7 7 ¥ b Z3LEO A%
BLTBY, WEERHEE L OHASIHEH ST
B\, TNOLOMEICE DTy 7 AMOWINEEE L
T2WE, EOREVERICBT A IKEERE DK
ISHIZREETH 2000 Litev, EHICEE7 7~ b
ZAFEAEDHY 120mm TH D, HEEIC X 2R 20
EOKREZLDIREV, ZOOHKKICL LTy »
ZFROWIATK & <, BRIDHOBIIZERLE L T~
FIANOBBRBSGHORRER LD EDEZ LN
5o Fiz, BWogskkohLETA VRV Y=L LTz
728, Fa—TIWF Tk I —LhoTEYEHIRA
EMETH - 720 fett b B 575, ikEIR CT BALICH
WTHERBIIRIZT A V& v ¥ —ICHEEET, BRIE
HOBIZIZMEE RS v Bbh s, SHEIE, i)
BI0W/ 5O HRDOMETH Y, MBI O W E~DEE
ML CTWiwv, 72, EHETIVOMGFOATH
D, V78777 OfMEBIZET 2ME 1T Tw
e SHICHBEIELY RIZT EEZ 55 AIKIL
KT A DITo T, LA L, GROBEIC
EoT, HIBHLTVAMVT 2—7DRHIZBVTDH
KEEH ORI RB SN2 &5 7% 5 Hahdd
BTH DD, NEREEONSVEZENG L LW
REYIR CT 12 BV 2 KB HSE O RIS o] G A
RIS N7z,

V # &

AWFge i, EIREIR CT 2B B I stt 2 m Y
CEWIRRICRITTHERZ 7 7 v P AERICBWTRE
L7zo ZEINRH 3B X OBURIOEHIIC B T, WX
120kV & H# LT 80kV TIXET L7225, 100kV Tl
FEECTH o7z T2, FEL100kV TRRWEOMKT
7% L 12 CTDIvol %60% 294> L 72 & HIE % 100kV

KT S5 L, WEOMT 2 LB E O H
WRETH 0, ERER CT 125V T L IREEIEISH
DO HEVED RIE S 7z,

Lt FAKALETFT VR Y 7 V75— 27 EF IV OME
TRV

VI OB
AW D FEITICH T2 TTH IV n, (W)
WHEFZEAT WIS BERE B B4, (1) B
Wrge WA HB LY PET Wikt ¥ — Kk
e 2 RIEEWFeH, A% v 7 DT 2 ~NEHBL T3,

X B

1) Achenbach S, Ulzheimer S, et al: Noninvasive
coronary angiography by retrospective ECG-gated
multislice spiral CT. Circulation, 102: 2823-2828,
2000.

2) Einstein AJ, Henzlova M], et al: Estimating risk
of cancer associated with radiation exposure
from 64-slice computed tomography coronary
angiography. JAMA, 298 (3): 317-323, 2007.

3) (H:) HARBHRE 2 © s E kD720 0
[REBE T A K54 . ppbh2-53, tH:, HIT,
2009.

4) () HATEBRZRFE  TEERIIR OB & GHIC T
574 N4 ». Circulation Journal, Vol.70:1324~
1325, 2006.

5) Jakobs TF, Becker CR, et al: Multi helical CT of
heart with retrospective ECG gating: reduction of
radiation exposure by ECG-controlled tube current
modulation. Eur Radiol, 12: 1081-1086, 2002.

6) Nakayama Y, Awai K, et al: Abdominal CT with
low tube voltage: preliminary observations about
radiation dose, contrast enhancement, image
quality, and noise. Radiology, 237: 945-951, 2005.

7) Heyer CM, Mohr PS, et al: Image quality and
radiation exposure at pulmonary CT angiography
with 100-or 120-kV protocol: prospective randomized
study. Radiology, 245: 577-583, 2007.

8) Wil A& AT M DVTICBUBEELECT
OREY. H67IRLCEILAE BB TE P64, 2008.

9) KAATHE, TN, Al BT RS, pb7, BT 4
VAT A J VERREHE, B 2003

10) FAERETR, MAE =, Ml RO SE ik Ly 6
2. pl150, BEESE M pk Nk, U5, 2003.



134 AL, B K ML % AR K Wl kO

A Preliminary Experimental Study of Normal Coronary Computed
Tomography Angiography: Effects of Scan Parameters on Image
Quality and Radiation Dose.

Minoru OSANAT*', Yoko SAITO*', Kojiro OTA™?
Atsushi KABUTOMORI*?, Kazuhiko OYU*"* and Sachio SATO*"*

(Received October 30, 2009 ; Accepted December 10, 2009)

Abstract : The purpose of this study is to evaluate the effect of tube voltage and tube current
on image quality and radiation dose at coronary computed tomography angiography (CTA).
The phantom was constituted with ball and tubes, and they were filled with diluted contrast
medium (ball: 120HU, tube: 300, 350 and 400HU). The phantom was scanned at 120 kV, 100 kV
and 80kV. The tube current were 300, 325, 350, 375 and 400mA. The scan was performed with
beating at 70bpm. Contrast-to-noise ratio (CNR) was calculated. Also we performed assessment
for image quality, especially noise and sharpness. We also evaluated radiation dose. Compared
with 120kV, the CT numbers were 1.18~1.37 and 1.41~1.81-times higher at 100kV and 80kV
respectively. Compared with 120kV, CNR was similar to that at 100kV, but significantly lower
at 80kV. Also in assessment for image quality, the image score were significantly lower at 80kV.
Compared with 120kV, radiation dose was decreased to 60% and 29~32% at 100kV and 80kV
respectively. In conclusion, with 100kV radiation dose could be reduced without degradation
of image quality, and it is suggested that low-tube voltage technique is also useful in coronary
CTA.

Key words : coronary CTA; tube voltage; tube current; low-tube voltage technique;

radiation dose reduction

* 1 Department of Radiological Life Sciences, Division of Medical Life Sciences, Hirosaki University Graduate School of Health
Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
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A questionnaire survey to evaluate the understanding of medical
informatics education by the students of Hirosaki University
Graduate School of Health Sciences
(The 3" report)
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Hiroshi SHIBUTANI®', Satoru MONZEN*? and Ikuo KASHIWAKURA*?
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Abstract : A new class on medical informatics, which can be attended by all students of
various majors, was started in the 2007 academic year at Hirosaki University School of Health
Sciences. A questionnaire survey was performed at both the beginning and end of this course
to evaluate some of the problems associated with such a course and its effectiveness. The terms
for a questionnaire survey were reconsidered in 2009, although the three categories of ‘medical
information’, ‘general information” and ‘basic informatics’ were the same as in 2008. The results
showed that the overall understanding of the informatics-related terms is significantly lower
than that of medicine and general terms, the rate of correct answers significantly increased as
they had in 2008, however, no significant difference was observed among the various majors
after course. However, the average number of correct answers of "'medical information” after
the course significantly improved, but the rate of correct answers was still low at less than
50%. Since there is a wide variation regarding the rate of understanding among the terms, it is
necessary to determine how to increase the rate of understanding, particularly regarding the

medical informatics terms.

Key words : Medical informatics; Information literacy; Questionnaire survey
Learning strategies.
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M, ARy 7y Fa—AuT biEEEE LT,
BGOSR T 74 KA 7 F 2 ORINER 7
FA KA T F VR OVEBIED PSR AT
bUTHEN Y, 754 KA 7 F ¥ OIFIERHEE 2 Bk
THLILENEETHL, 7714 KA F U ZHAED
Adipo-R1 1% W2, Adipo-R2 (& JH g 12 & = 12 fFE1E
L, 774 X427 F ViZ AMP ¥+ —¥ (AMPK),
peroxisome proliferator-activated receptor (PPAR) «

DEHEALZ A L TIRIIBR oWt 4 ~ A1) v I%ks

DOWER, SV aA—ZADOWAAZLTWVWDLEWVDRT
VB 1380 Al 5y o BB % T
TFARATF U EREOGEEEZW S HICL, e
THEEERERBZ HWT T T4 KA F D7 3
iR $ AR B X OBEmAEO6ED P sk
BT TFARRTF ORI T 5 [Ca®' ], DZALIZD
WTHE L72e 7EF LT > (ACh) 13BN B
a2 H ) v ZHEEEHNLT [Ca7], % LA &=,
77 —YOROgWET S TR ZEWE TH
B s, TFARAZFURBICE ST 3
I — X WENES 7, Ca¥ IS oW TIE, ACh
I & O WM 21T - 720

0. #MRErHE

3._

(1) =EHY
7T~9@EDOSDHET v b (HARZL7) ZMAHL

* 1 BLRITR 2R 7 B AR A I FE R e 8 A iy B} 22 SR
AEREN Ty s g
T036-8564 75 AR UEBAHITH AHT66-1
E-mail : n1220@cc.hirosaki-u.ac.jp

* 2L RSP R A B PR A A SR e i A B2 s
I REFAT B2 00 i

* 3 BLRTR S PR AA TR PR S B R AT BT B2 T
* 445 o PUBT L P LR AR AR
* SR ATBOE NEDNLRBE A AL G R £ > 7 — BRI
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, ABRR, 2 ol

®1 7oA —ERT

BT mey (57 —37) EEPUIN
Ad-FP AAT CCT GCC CAG TCA TGA AG (18)
Ad-RP TCT CCA GGA GTG CCA TCT CT (13)
Adipo-R1-FP GGA CTT GGC TTG AGT GGT GT (13)
Adipo-R1-RP AGG AAT CCG AGC AGC ATA AA (13)
Adipo-R2-FP GGC AGA TAG GCT GGC TAA TG (13)
Adipo-R2-RP CAC CAG CAA CCA CAA AGA TG (13)
GAPDH-FP GTC GGT GTC AAC GGA TTT G (19)
GAPDH-RP GGG TTT CCC ATT GAT GAC C (19)

7oo FEBRIZ, BAWTRFEBREWICHT A4 K74 >~
2l LTIT - 72,

(2) &%

O Ml b PRk E 771 KA 2 F L
+ 7% — (Adipo-R1, Adipo-R2) $ifk (ALPHA
DIAGNOSTIC #t), ENVISION 7 5 A (DAKO
), DAB#:f ¥ v b (REfLE), 7 hn
ATIVTE FEER (15%/857 RVAT VT
K-05%Z7 V7 =)7LV N 8RS,
pH74), 005M hY AMEMEHE (FV AT I/ A%
v 6.1g, IN- HCl 37ml 2 K#=IMAZTIL &
L7z, pH7.6)

@7 3 7 —¥illERA$E:200 ITU/ml 2757 F—+¥ (fI
FAEHE), A - T IT—E¥T AL (EfLFE
i), Na-HEPES # (mM) (NaCl 1400, KCI 47,
MgCl, 1.2, CaCl, 10, 27 )V a2 — Z 100, Hepes
100, pH74), 7 3 I —EHABHE (Na-HEPES
HHLZ01%Y Y IET VT I VR ER L2 D 0)

@®RT-PCR ¥ : Na-HEPES#, RNA Jlater
(Ambiontt ), TRIzol Reagent (Invitrogentt: ),
DNase I recombinant (Roche #t ), M ¥ 7 =
=, zuuaRiV AL T INTIVI—)
(CIA), 3M-NaOAc, PrimeScript™1st strand
c¢DNA Synthesis kit (TaKaRa L), Premix Taq
(TaKaRa #f), Forward primer (FP) (dbifjiE >
AT LA T ARk S&HE), Reverse primer
(RP) (dbiiE > 27 & - 4 =¥ ARk a4),
WHLAETI4 =20l iz, £112
RL7z6

@OV vF A2 =T 7 HRKAE: NaHEPES i,
Fura2-AM (Dojin)

GRS : 7 F a1~ (ACh) (SIGMA-AL-
DRICH#t), 9 v b7 54 K+ 27 F > (globular
domain) (AdipoGen #t)

2. A&
A. B ELeEE

F v M= 7 OVEREET CRNSE S8, BEEE I
WML, 6umOHRY R 2R L 720 AL —IR=R
W, XTI ARV AT VT e FEERTLO5EE L
oo —KVUEE DR, 4ATCTTMEHSEZ, kbt
KD BB iE ENVISION 7 F 2 % v, i T304 1
s E€72; DABRETHEMBSE, /¥ —DAY
b)) VTR EAITV, BK, & BAZITo
726
B. 7X7—tEauEREE

Kitagawa'® D782 HaHL L, NG B2 o0 Mk %
TV, MEE 1.0x10°/mlCHE L7z, 2 oMiEE
W 1 ml 1, control (RN, IKAZMEEELS ACh T
i$1, 10, 100 nM, 774 KA 27 F ¥ Tid0.1, 05,
20ug/ml’ E2BXHIcERZERETML, 37CT
3055 MR L 720 @O BiER LD, 737 —EillE
#{io720 737 —EHlEIL Blue Starch #12 & % %
- T7Ig—E¥TAMRELTH, REA-—H -0
W32 5 KL T o720 7 37— E0ilm O,
Kitagawa'® o i fEvy, 1.0x10° oM o
7 37— ¥ RIS B W E OEE TIT o 72,
C. RT-PCR %

(1) RNA #iH - ks

T U7 & ldiss & W L 72 BB B 2 RNA Jater
AN, 4C THA L TRIzol Reagent % ffivy RNA
L R R 247 o 720 TTEIE A — 7 — OHEBETFIIC
it 720

(2) # RNA ®mill5E

I T A T ZXfD Nano Drop ND-1000 C#&
RNA &8 X 0" RNA HiEzHlE L7

(3)RT-PCR

e Wit sk AL DB > 7V TIE RNA ®A 10u g/ ul
(IEWGRL X 03w g/ 1)) 127 5 & 9 12 PrimeScript™1st
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HLAdipo-R1BUfRG PrAdipo-R2Hufk e fh

1 REEBCERBICEDTT A RRIFUZBEORL

Adiponectin

Adipo-R1

Adipo-R2

2 RT-PCRICKB7T A RRXIF U ZREDEL
(PFEY—H—IZIE100bpDHDEERA L7

strand ¢cDNA Synthesis kit # H \», RT Kt % 17
WeDNA 2 & L 72e TR A — 7 — OHERE TS
it o7z WIZ, DR %Z 50ul & L, PCR 21T 5
72.PCR 1%, %5 1 step T95C T 5 /iR, 4

2 step T1394C T30 # 1, 55C T30 # M, 72C 15
O PRIEIRTEE % 35cycle 4TV, £ 3 step T72TC 10 45
IR U720 KISEWZ 1%7 70— A BRKENEIC X
D, EfEFHETEOAEEREE L 2
D. BEMECHICKD [Ca*] DRIE

(1) HEE L 72 BB i i 37 30 02 30 Ca™ JR R 38
TdH 5D Fura2AM Z 1y MiEE Tz, =i T305
MHE#HE L load L7z

(2) g el % 96 L, 21 % poly-p-Lysin
TI—F 4 YT LA N—=FH5 A%/ 72 8ZH
Bath (2 w7z,

(3) HBM G405 L >~ X (S Fluor) % %4
L 7287 BEMSE (Ti-E, Nikon, Tokyo) & CCD # *
5 (Retiga-2000R, Roper Scientific, USA) % H T
B L7ze Ly A A A — Y ORUE & BT I IZ Gk A
7 b (NIS-Elements, Nikon, Tokyo) % w7z,

(4) Fura2 % 340nm, 380nm ® 2 )% & Thhie L,
510nm i3 TH SN2 5 EHIE L7z. [Ca™ ], L
VigEhEhoEtimElt (F340/F380) 2L DRl
720 [Ca™ ], 05 B L VI ML A 3 C ot 1 L M 2 1
AL, MEREAE TSI LTI AChBLD
TFARRTF U ERG L

m # R

1. feEBdcEde (K1)

R D e AR AL F B Iic B W, 774 KA
F U ZHEARPUKTH % Pt Adipo-R1 O Gt ff T3R5
MBS E R L, it Adipo-R2 TIEHREMNL & 5 ~
TNy A BRI R R L7z,

2. RT-PCR% (K2)

TRENRAEL AR S OV LB L 22 e Rl T 7 74 KA 2
F U ZHERL & R2 OBIZT-OFBIHEIZA SNz,
3. 7X7—tEnHE (K3)

LOX10° oAb S 7 I 7 —+¥® (IU/L-mg
protein) 13737+11.1(mean=S.D., n=5) TH -7,
FM A 52 v e EOREBESFWREITHRT I T —EED



[1]

146 LU - i, *

50
|
0 |
z
; 30 |
o]
1wl
gr 1
10
o ! y - :
0 1 10 100
ACHERE[nM]
X3
(& ORICIE p<0.05)
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©
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0.5 pg/ml Adiponectin

e

&, AR, ol

& ]
= e

2 2

3

o 0.1 05 2
Adiponectindl B[ it g/mi]

FEFNAV D ETTARKIFUVRBICEDT IS —ERHWE

0.4

Time (min)

4 FEFNAUDETTARIXIFURBICED Ca2t I5E

73X —ESWAMEEL, 100 nM Ol Tz~ b
T —)u (ACh ORE) &bl L CTHREAKEES % TR
HEINTW —FH, TTA4RR 7 F HIBICE S
SWalE T v b —)b & HR LB U AR 2 R L

N7z,
4. BEHMEGEICED Ca® ivE (K4)

ACh % 17 - 7211 oM Z & TS L, [Ca™],
PHIEERYIC EH L, 222 ACh Hill# % 47 - 72 1 45718,
[Ca®], D LR H e LTwize S L, 754
RA 7 F R, ACh filic 5O L7211 ol
Farp, SEABUS L [Ca™]; AT L5 L7245, ACh
FIBORE & D b RUS IR BN, BRI, Ao
FHAPEETERL o7z S5 IHIRSNE T
B L, [Ca® ], 2RI DL NWVITRE S 725, TR
ACh ¥ 5 &, 1MAOMEIEE TR & FHERD K

BN L7202 &R L7z,
V. E =

T A RR T F L, PRI SRR R IR
DWENDL Y VST T, A ¥R PSR R Bk
WALIE % EOMEEST AT 74 A4 & LTHE
HxhTwa!' Y, BETRIUEEERICOWTEA
RSN Twb, TT4 KA F UV ZHEKREMNL
72 R PR AR RE R M I P R E AR LS o T B
B2 BV CIRAASHEA TV B 135 8710 s g pE
FZOoWTIRAHLRE DL Ve 4, 5 MEREM
W24 2774 KA 7 F VZHEOGELEE WS D9
2L, 7FARATF 07 I 7 —E¥5WITHT5
EH B X OF Ca™ IS % Mt L7,

IR 2t X B EIREML O T 7 1 R A
7 F v EEOBE TIZ, Adipo-R1, R2 @i )5 A%
FER XN TE Y, apical il % basal Il T F A



F v MEREMBC AT T T4 BA 7 F 2 OfEH 147

Rong, Ml IcfEfE L Twiz, Adipo-R2 2%
AdipoR1 & D B Jefa SN T %25, et i1
VP LOZHEROKE L Twiwv, Hilikco
o llBWTd ML /RE T, ML
AdipoRI JiADIFHEICHEK T2 b DL EZ SN/,
RT-PCRIZE 5T, EHXT T4 X422 F U2ik
Adipo-R1, R2 OAFFENERE S 117z Adipo-R1 & R2
keheEn, B <EH T % C KMo globular
FIEOT T4 KA 7 T ROWEICHR AEHT 52K
TTARLTFVOZHEARTHY, AMP FF+—E]
O°PPAR a DAL &% AL, FRITEREREE B BGA
AR EIREL TR D I EARENTRE Y
8 -10)

w2, 7I9—BHIEDORKREEZ AL L, AChHlig
TR7IT—EHWHIRETLIZEFMONTS
IO RGEERIZ BT b IR ARAEE L W o B N At
Rehiz, —F, 7TTF4RAZFVHBTETII—
B3 EEN 2R L7200, FEAE R EE
BAFME D WL o N o 7oo BURGR & &\ ZBAMEDRE
12k % Ca® IS TIE, ACh HI#C RIS L 7zMile a7
FAERRTF VR TETHIE Lz2b T TIEZ%er o
720 AChHIHIZ XV [Ca™ ] IZHIBFAIC L5 LA ¥
L—ya v EfEsr [Ca™ ], A IHE Fifid 2 i
FWTWie, ZHUSHL, 7714 R4 7 F VR,
[Ca®™]; LA ENTHN, EEIIKL, »olE L
AP —BUETHBR Lol SO EDRTIT—
Yot 3 24 8 2 REEH AR S e WEIN &
o TWAHIREENE Z b7z,

ACh X BEBRBF AL D & A 511) ¥ Z 5K % i3
bo ZIUCHIKLE Gp &I & A A KD /=¥ C (PLC)
B L s, FAT77FINAL 2 b= ) ¥
1% (PIP,) 2SRRI NY 7 v 7 ) va—iv (DG)
EA4 Vb= =E) VR (IP) A EN D, TP Ik
MBI A B 7 O IPRICKEAL T Ca™ Rl s2, &
D [Ca™], 5%, C¥/ANEY 2 ) VRLEMY ~
AL ZREL CT7 25— wz 5] i
¥, — KT, DGiEFTusr4 ¥+ —¥C (PKC)
ZIEMEALL, ShICX B Y EBALRGIE Ca® 15
CHEMEHTT I 79— Y00 iEths 231417,
DX HITAChIZ & 2 HBENTERIZFEIT L AH Y ¥
SZEREDPEEALENA 2 P—=V ) VIREREANL
TT7IT— BRIV sZ LWL ENRTY
5D, TTFAERZF X5 AdipoR]l, R2 Z44k
& A L7 S R R B LR IS S s S T
Whive MBS 12X Y, Adipo-R1, R2 Z#AMKIE
7 M ELER 722 25 5 B O GER N E AR 25Kk 7 7

I — LG - RIS R 52T 7 3 ) — IR
THEE2 5N, AMP ¥+ —+¥, PPARa ®ifTE1L
e &% A U CHRIAERBRBE R BE UA ARV 2 53% L
TWBLIENRENT WS, RFERT, 774 K%K
F VRIFIC X B Ca™ IS ACh HIlEL X 1 E L 2ofik
C—BUETH-7DE, 7T 4 RATF V2imRkn
WO GERHBEILBRMZHEMART 7 3 — LI3HER -
BEREMIC R 5 THB Y, ACh &IZHE 7% 2 I IEH
fREREE DO LR L TWwE05 b LNk v,
L, TTFARRFZF DTy MEREMBNICE
B I HIZEREE 2 I S5 22 LT ERD S

V. & & &

Sy B A L, SR R KR AL A e,
RT-PCROEHIZEL D 7 74 K27 F v ZHAK
(Adipo-R1, R2) 2SFAET 5 2 LWL NI % - 72
L L, Ca IBBFEBRIC X VB TOWEMKLT 7 4
RAZF L, WEREEZHLTWAEDIFTIERW
CEPHMP Lz, TFAERZF VRIS L2
BRBE ML —@ /NS % [Ca™ ] ERZRL, Bt
FCRMZEZE L. TTA4FA 27 F Vid ACh & IR
L, BEEMO T I 9 —E0uwiaet L CEEmN 2
HEVERE 72 S Hisemesl 2 4 L Cw 5 Ll S iz,

X W
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Effects of Adiponectin on Rat Pancreatic Acinar Cells

Kyoko NAKANO*', Teruko TAKEO™', Tomisato MIURA™?
Koh OcHIAT"?, Yusuke KuBosawA™*?, Akihiro Suto**
and Jun NAKAYAMA™®

(Received October 26, 2009 ; Accepted December 10, 2009)

Abstract : Adiponectin is an adipocytokine expressed in adipocytes with antidiabetic and
antiatherogenic actions. In this study, using 7 to 9-week-old SD male rats, we examined the
effects of adiponectin on the pancreatic acinar cells by detecting adiponectin receptors (Ad-
ipo-R1, Adipo-R2) of cells with immunohistochemistry and RT-PCR and by measuring the
amount of amylase secretion from the cells stimulated by 0.1, 0.5 and 2.0 x4 g/ml adiponectin.
In addition, intracellular Ca*" concentrations ([Ca*'];) evoked by 05 x g/ml adiponectin were
evaluated. As results, immunohistochemistry showed adiponectin receptors existence, RT-
PCR revealed that mRNA encoding receptors were expressed and adiponectin induced a
weak amylase release without a dose-dependent manner. Interestingly, adiponectin induced
a transient elevation of [Ca®']; in several cells but not in all cells. It suggests that adiponectin
could stimulate a few acinar cells having adiponectin receptors and induce partial amylase se-

cretion.

Key words : adiponectin: pancreatic acinar cells; rat; amylase; intracellular Ca*" concentrations
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1. REDSDHFE

19834E 1 A 1 H2*520094F 7 A30H £ TI2H TS
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The search report of university activity in medical-related patent
applications
— A search for radiation-related patents —

Hiroshi SHIBUTANI®', Junji YOKOTA"', Hideya MATSUTANI"®

and Tkuo KASHIWAKURA*®

(Received October 30, 2009 ; Accepted December 7, 2009)

Abstract : A previous study reported the university activity in medical-related patent appli-
cations in Japan. This report showed the number of registrations and applications to be quite
small in comparison to the number of all applications, four hundred thousand cases in Japan
per year; however, recent applications show increasing tendencies in this field, and very few
applications were made by universities. In the present study, the survey spread from radia-
tion medicine to radiation, and the applications by universities and various Independent Ad-
ministrative Institutions closely correlated with radiation research from 1983 to 2009. These
results showed that the number of applications and registrations by the universities was 236
and 36, respectively, thus indicating 15.3% of the registration rate. On the other hand, the
Inter-University Research Institute Corporation for High Energy Accelerator Research Or-
ganization and Independent Administrative Institution National Institute of Radiological Sci-
ences applied for 131 patents and 267 patents, respectively, thus indicating registration rates
of 35.1% and 40.1%, respectively. Both organizations had registration rates which were more
than double that of the university. In addition, there are many applications based on basic
technologies that are made by universities, in contrast, the applications of Independent Ad-
ministrative Institutions tend to range from basic to advanced technologies.

Key words : Patent; Radiation; University; Independent Administrative Institute

*1Glyco Japan Inc. 3-8-5 Higashiikebukuro, Toshima-ku, Tokyo, Japan
*2Department of Medical Informatics, Hirosaki University Graduate School of Medicine
*3Department of Radiological Life Sciences, Hirosaki University Graduate School of Health, Sciences
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A consideration of “family nursing” education in the pediatric nursing
—~Based on recognition of “support for the family”in the clinical
practice of pediatric nursing by student nurses—

Yumi SATOU*!, Fumiko MIKAMI*?, Yuko MIKUNT*®

Hitomi TorTaA** and Tomoko ICHINOHE"®

(Received October 30, 2009 ; Accepted December 25, 2009)

Abstract : The purpose of this study is to obtain some suggestions for the family nursing
education in fundamental nursing education course,based on concept of supporting
the family from student nurses clinical practice in pediatric nursing. Of 238 student nurses
who experienced a clinical practice in pediatric nursing, about 90% of students had charged of
infants and children who were accompanied by the child’s parents. Clinical pediatric nursing
practice is valuable opportunity to learn about family nursing because the students are
actually in touch with the family. Most students recognized the necessity of family nursingbut
only about 37%.or less than half,of students considered the family itself as unit of care. Also,
while recognition of the need to support members of the family was high,student nurses didn’
t recognize the importance of relationship among the family or the social aspect of family. It
is believed that in order to deepen students understanding of family nursing and to improve
their practical skill related to it, giving them practical experience after they have studied
family nursing theory enhances the effectiveness of education in fundamental nursing education

courses including pediatric nursing.

Key words : pediatric nursing practice; student nurses; the support for the family;

family nursing
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VSIS AT7 25 —EolEEM (LU GST-P) &
EENLY (K2), AREHIE, SAEFIIVGSH (7
VWEFEV) BTV RETDLT T4 =T 47a< b
7574 —¢DEAEtR VO —R27U0ux NS5 T 4 —
W& o THIGE TR I NIz, GST-PIZxT %
REYURZER L, i b tart i -7z 2
% GST-P &, HidAHEZ (foci, nodule) ZJFTEL T
FHL T (K3)e K/ANDIRZEMNL AT B
B, R AYE Ny 25V R) I3RER
LNhholze THIIHLT, BAI~Y——FHET
RITNVIINET VARTFF—E (GGT) 12L& 5%
WGt TIE, #6774 — A A2 GGT X ERHIC
BHL, MEWHOOMBIINETH 5720 L72do
T, GSTPIZGGCT LV b BENTWVE T LEDBH Do
72 BLETR 7V — 713 GST-P 2% ARELTL D,
MERBIOMEE~— 7 —BEE L ORI 21T
o Tkize —J, HROSDOHKZIV— T, GST-P
@ cDNA 7 0 —= > 7Z5] &fi\v» T genomic DNA 7

A) Solt-Farber 7O k)L

DEN 2/3 FFEIRG ki;"

[ Z=me | AAF(0.02%) |

0 1 2 3 _4 5
(:8)

B) #EAENYIEERE (Ito Test)

DEN 2/3 FFEIRG kill

¥ \: " }

[ Eta | ®BmE |

0o 1 2 3 ._4°7 8
(:8)

C) BukEs7O bl (1-12:8) i

R EEEEEEEE
| AAF(0.02% or 0.04%) [
0O 2 4 6 _8 10 12
(&)
X 1

#EODDEYEE O ML, A)Solt-Farber protocol,
B) hHIE YR B % (Medium Term Bio-Assay, Ito
Test), C) BMIESERE (FhfhOd> bO—IL3EER
(F&88). DEN, >IF)I=bOY I, AAF, 2-7t&F
WFI)7IA Ly, BERRITNE AAF, #iHEI
FThZFhEREBISECTOASDS Y MIZEE5T 3. C)
TlEFIZIE, AAF (0.02%) &, AAF (0.04%) E%E
BN TRE5Y %,

i
B

0—=r 7 %477\, GST-P ®#Efzs T FEBIAL %2 T
RTWBPW, 72 PFHRLDHTTRT IV — TR
WBRD EHIZGST-P ZISH L7z—EDW5E % R L
TWwb, ZOLHIZGST-PHIgEIEELELT3IDD T
V=TI Lo TREL TR GIHCEIZVWI D
—#) o GST-PIZHA (YvAwIAY:) MHAOHEE~—
71— & LTEOMED RS 5, REOANIEZ
RFETHVEDE LS TWS, HIZGST-P ORHIAA
< — o —FEDH AR S N7z PNAS USA #Hc
M Citation Index 1338 1 127 F & 9 1220064E DB 5 T
481 LMD TEWlEE R L TV 5,

i
=i

2. GST-P OIsH

GST-P i35 v b OHiAS AR R IZFHBLT 5
TENLENLEMINT AT — A WL LTHD
ABFEDOIEBENNT O AT L, IWHIIZBWTDH
EINAE S ORFEBICIHH SR Tw a1 2otk
BABHICE 2 TASAMBICBIT 55ILY 3y
wH4-5mg/gF e MO TEHWZ & TH B, —F, 1E
W TI1E30-60ug/ gt & 4D TRV Y, Z g o
=R, F I T AL 1-3H S VE
T, BZIEGCT D% v 237 3B aE D200/ THh 5
W % ORBETHHIDA B X 0D AL A
HCTHHIH2Db 5T, GST-P Ik s /R
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a i b. - —
985 i - -
68- L4 - o - -
.' H’
: > * * -
- - :
‘?: 43- L Hl 3 -
\am -
= > :
- - -
E o
30~ =, Ya
‘\ “li M}Yﬂz
2 -
Y:n 9 Yc:i - r\ i
Yplsz
20~ ! ! 1 - 1 1 1 |
8 7 6 5 8 7 6 5
PH pH
2

HDPAREEET D7 Y bOFEOMBRE SV /NIEDZRTESUKBAH/NZ—2 . allEEZ Y MF (3
> hO—) b HIPARER. (Yal, Yc1), (Ybl, Yb2, Yb'1, Yb2), (Ypl, Yp2) iFZEhEh
Alpha, Mu, PiZZAGSTDOY71=v b, GST-P (Ypl, Yp2) BRIVAREICEEL THYEEIC
BRERLSNERL.

x®1 HIEBY—HD—BHRGSTPOFAE:
PNAS USA'85 #X'" MCitation Index
voor B Snat g,
1935 2 0.4158 9%

1986 17 3.5343 % |

1987 32  6.65289% m

1988 53  11.0187 % wm

A 1989 38 7.9002 9% mm

5004m 1990 41  B8.52399% W

1991 27  5.6133% m

3 1092 36  7.4844% m

Sy NDOFFRIBARZED GST-P Filkic & 5 S imllifL s 1993 33 6.8607% W
FmE GGT IC KB EMERE/NZ—>, Solt-Farber 7O 1994 30 6.2370 % i}
NLTHER LSy NIFOERYI A ZER. 1995 26 5.4054 9% m
19956 14 2.9106 % |

1997 23 4.7817%
1998 19 3.9501% W
1999 kB 2.2869 % |
2000 15 3.1185 % |
2001 15  3.1185%
2002 16  3.3264%
2003 12 2.4948 9% |
2004 7 1.4553 % 1
2005 10 2.07909% i
I

2006 4 0.8316 %
(Total  481)
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5N 5.GST-P 1T v b ORFIKD A TZ%  fli % Olisids
DRI A, BAMBBIZEIL, 5612, ¥T7A, N4
A% =, L MIBVWTHHEBZ THREAP A SN D"
Yo 20720 GST-P IXAFRI, HKEOH A —
H—WRLLTELHWENRT WS, IS (41
K, WD) 1, EAAWIEYRLENS ZBHIT LA
P OMHINZGST-P % end point marker &3 % %%
B L 72" M1BIZ/RT & 92 DEN 2 (ip)
1 EF5-L, 28%»540K 1, SREOWKEME %
GO eSS L, 3EBICHSTURET 29,8
WHIHE % GST-P e L, #5% L 72 GST-P Gtk
RIS AR D% & IR % 5Hll L CEY O FALE (4
—ZyI—y—BrOTaE—¥ k) 2miiTsE
W HETH D, EWORBAMEOEHOMINIRE
ARHT, ERIETIE, A4S0, T v M200PE,
24, TEMEVI X PEEL Tz, TORE,
A R (Tto Test, Medium term bio-assay)
WX Bk, F v MO SHEM, Hooloa A b
THELEVIZLOMEND L, LD TV —TF
& 2 DT X 5 T20034: K  TIIHY 15076 HH 0 B b
A & S LSO ED IOV THRLY, 2o
THARY 7 J53:0%, 20034F- H 2Kk EU [ 38 i 8L BRI
¥ 23k (International Conference on Harmonisation
of Technical Requirements for Registration of
Pharmaceuticals for Human Use, ICH) (2B TH
BRiiegk & UCHR s e,

3. GST-P OEERAVME &4 IRMEE
INVEFFYSFF AT 2T —F (GST) 133
RERE ZHBERICE L, HEIEVWES < OAEN
L5 (Xenobiotics) & GSH & OFa4 RO % filt it -4
L, SeW), BBARORES Y EE L THIEM
THERERETH LY, Ty bOMKLE oW N
W3 CAFAET % GST O £ %% 4 1-#f 1% Alpha, Mu,
PiD32oDr7 5 AHEHEENTEY, GST-PIZPi 7
FAWBLTWA, TNFETICHRMEZ A, GST-P
Ty 7)) VERIGEIRINT, U VBT SRR
Bor FaxutF T F, 4 Fafd2/ 2F =)L
(HNE) 7% EIZRRHWHEEE /R T b O OFp R L I
RBEEHIEDOENT, L LAFORYS b4 Db
EWIH LTS BRI REZ R LY, £
72, AN F U Z oMo FEEFN G EHETH -
720 GST-P OiGVEE AL O VEE % Wy PEAT HAL 22191230
NTHZ &Aoo 53 FHIC Ik L CBUk YA < K
DALEWITRIRWTH - 722, L72d5> T, GST-P
EESM T CH BRI A B L OKBE 0B = #

Z

O (RER7LFE K)
A COOH CH2=CH -CHO
N » (roovq4r)
== - AN
m\75¢F>&hE@&“\/\ABH 0
(4 £ KO% -
2- JRF—IL)
GSH a8 GST-P 537
3 GSX —3 GST-P/GSX Atk
(B=:) (E\E&1t)
4

GST-P O4EHEE. X, REFHOAERMS LUHRAME
ROBAME, GS-X, JINAFHEER.

RIWIZBRENRE Z AR EZ I ONT, ThHD
ZEHMH GST-P OAEFBREIIROLHIIIEZ LN
(B4), MO ER, Mk (I7av—24), £
oMoV YIRE, BIZIET I F FrEEISEBRILIE %
ZFHE, 7r7ul 4, HNE L& EOREHMT VT
b F&EFET A2, 2 S 3 #E R < R TED T
BAHIERBRENTWENRGSH (F Vs FF ) &
O FUBYED D T\ 7280 KER 2SR BEE 12— 5B
PEHEWCGSHIEG I hb L2 b5, Thon
GSH ¥ A K13 IE %M <1, MRP (multi-resistant
protein), Z& EOPEER L TS NL EEZ DN
TWABY, KRECGRLERYTRIETISEL T EDA
bRTwa®, $72, GSHAAKIEZFHEL PAT S E
AP LAZENL OFEEHBL TAEHOD L L
BHISNTWBY, D71, GST-P DIEH IF GSH
Hahkoway 2B LTERL, #hs o@FE
EPHTAIENTEEZ SRS,

M. BADHRSH#E GST-P

1. BIDARIERMRE, > JItl, SZT74+—H2ZA,
D%

SCARBICAS TR IS Ml GARTK, 2 4:4b) 1,
Solt-Farber protocol I231F % GST-P HidA 7 + —H
A DFE WAL % RIS RN 22T, [T a b
INVTTy PO S BBIZIIKRE BT+ = X,
AL AT ADS, BHZEZHSL L REIT/HIS W
THr—HA, I=ZT =W APBHHENZ S 515 -
T b TN HTBRAING 2 il © & 2R 2 72, ¢
b, A=Y 1—4%—LLTHWBDEN %7 v b
ORERE T S LT, 2, 3HBEORYICGST-P
sREETED 182 5 B OMABE 2 & 7% 2 MR OFE5 % 72
W7z (K5)e ZOMHERIL, 2WAHERIZE (D 0¥
O ETHHE XN Moore 5 (KA, WED) O
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X 5

GST-PBHEDS > JIEI, S=2T4—HA. TV bD
BEi2IC DEN (200mg/kg) % 1[EIikS, 3EEDOT Y b
DFFfED GST-P RfEifRe/Na—2,

WIIRZ B W THIZFHE LIRSz, T b 0% R
HLZ M ORO P DB AFK OB G512 X > THOFHERT
LHIENGNY, YUTNEN, IZTr—H AL
HENED, VU 7V VIO zone 1 (I % HE
9 A FF/NEEHLA UL, RS TR PH : zone 1, WOt R DA -
zone 3, ZDOH : zone 2IZXHIENT WD) 128
2%V OO zone WAFEIZIL L, O LD ORI H
WZ10METT %, 737789 LHAEMEICHETE S 5 D2 T
Holo GSTPIZY VY Z VLN, I=2T74—H AIC
MBI L, EFONEEMBIIHREROINLED2 -
720 o T, —HR LT GST-P S BLIZ gk Bz X
hEzZobhl, LarlL, AEERZLIL, Zhoo
ARG BEERRTHLE Y Y 7V EIVIZDEN O
P b 1 AMBICE =7 10E L2 BRI T 5 L w
S — Y DRGE Sy — v R L2 THISH LTS
ZTF— AR VN IVIZHE LTI A SRR
BhReAS 1, 2BEHEPSIEAIIML7, o T, ¥
TNV EEL CI =T 4 — A AR T S
WED, T, YUV EL, ST —HAIBIT
% GST-P O 5 BUI IR FERIZ X 2 0 E AR
HREE LTHELZ, Ailbo X 912, GST-P IZ45FEN
HEEOFPAY— A —BRL LT, EANDL LD
W92 X o TR AMIEDILFERIFIT B X 5D A
HEDOBBIZHIBH SN TS, LA L, GST-P
DAfEIZISHTE DA T%R L, Hikimd Frr»h b6
g, FHMICHITARR L E 2 O TRizf =3 o —
Yavon TR KL EICH B LE
ZbNb, IhUL, o~ —H—EEICR LR VK
ELhFHMEEZ LN,

2. 2HEBOBINAIZT+—HADEE
GGT X GST-P &£ ) i i ~— A —B#R &
LTHWHRTWSY, GGT IZHiASARRZEIZ b FBL

THIEDPWLIERY, TH O EBILRICER A
72N 720 Solt-Farber 78 F I VIZBWTEFNS DF
BB EM LD GST-P' I =74 —HABLVT7 +—
AN D WTHRNTRZY, %1% GST-P'/GGT ™ #l
MHETDH D DREI GCT HEEH I3 L 0-100%
FCHML A BRSO Nz, ThbbI=
TH—NABIXT7 #—H 21213 GST-P/GGT™ B X
O GST-P/GGT B 2 FiFfF T 2 Z L2 L,
FBBAATN LV AOHS LG HIICHBI L CTRig o
2 GGT 2SR EBIZF B L, #%E I -E IR L C
TLFEFHS M E o7z, 2FHD GGT OF5EHIE
AAF (002%) B XU 3-Me-DAB (3-2 Fv-4-I X F
VT I TIYRVEY, 005%) EOHGIZE-TH
HDOENTe INLEDIZ T+ —HABIY T+ —7
ADWEEZFARTHL L, WINHIHEE X OHIIRE
WCREA UCHAERE L, RITBMIBE 128 ICEDLNR
TWiee YOV KRELRT =D A, FEHITIE, ZLHD
BRI IR /HIARAS & > b 7 — 27 DTSR STz,
L7223 T, widtA (RiER) M X3 2 23R 2Hk
Mg 2408 L OWNEREE Z PR LTI &2 b
72, INSEA =Y I—Y 5 Y EBRT B 20Ok
MERDPMATH D, DTFIZ20094E11)0] 5 HBAEZ T
G oN7T—=2IHDLLDBDTH 5,

3. 1Z3I— 3> OB LWELDERRE

(1) Y ZVEVOBRBHRBEI =T+ —H ADH

R (%) B

FRENEZ L, YUV BLIIZ T —
ADFEZNE AAF OFHIREE B IS L CGREIF
BLL, @E (5% BT A HENEH SR, T
MZE 7% 5D AAF (0, 001, 0.02, 0.03, 0.04, 0.05,
006%) Ex#ZzhZh 2 MG LLge, Y7
LIVFHERO AAF RERGFES D THE, BHERE
0.04% 12 B\ T458,000/g Tl & KB FE D FEH AT D
S, THICH LT, AAF (002%) EO#HE5T
25y FOFIBICERT AV Y IV ELVDOE— 2132
WHBTIZIZIZ0T, 6, 7THRBRIIE—T7 LR )FEREK
ER1/3THo72 (KM6). HE> T, AAF (0.04%)
OG- TIiE AAF (002%) OZFRICHELTY v 7
VeV OFFENIA 3R, FREYEIEH1/3
WA I NS LV BLBEOKRERELEZR L, ¥
Y7 VeV DFEFEFIE DEN Tl 1 8% T12400/g I
B, N-= bavELFR) ¥ ORIKGTIZ 2 HEIC
17,600/g Wil & % 205 723 %3, AAF (0.04%) @ 238
WEBICERTHY VI VELVEERL LD, &5
WZ2HIE L o Tze Ml, TABICEZVDESH
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X6

v NOBICE T B2 JILEIL OFELIEERIR.
AAF (0.04%) BD# 5 (O) & AAF (0.02%)
BORE (@),

M, BETZETIARISRILO S DKL
TP VTIR WDy T2, INOEBEEHI =T 4 —
H ZNZHEGE L TAT EFHUTRETIZ R WD T b
DI M #2100 /g I & $4uE, v 27t
WV D 58 $13458,000/ g HFli&/ 2 A TdH 2 2> & E
DFI05%TH %o T v T+ OIFFERHIL M L 4E
ECH CARfFLTB Y, HiEm, 37, AT, %
& (>99.9%) AtRIEfICH b, B O b 0130.01%
DF —F—IZ#mE v, TOEWHEIE, AAFIZX 3
Gy G, ER D IE AL E M O HIH] (AAF 125> mito-
inhibitor, Z>HMHEH]) 12X b EE2 5N 5, WY
ONFFEMIN, Y, FEAAH, BRI &z
HHIEBBLALNTVEY ™, vy 7L eVl
INEEIZ BT B BAEE DS 7 — Vg o P9 Y
Mlao PT]-F 3 Y, BrdU OWLY AHFEE D et
RY—VIEPMLTwEY, LidisT, Yrot
VO PN FEFNL BT O S EH 2358 3 A K AAF
W& T GST-P 2 BB T HERAE L 5 2 L% <
REENTz, F72, AAF (004%) EZ2H%51LT4-6
BRI =T+ —H ADFERT 55 AAF (0.02%)
HEOPGITIE L CTRIZD 2 WA ckE 2 I =
TA—=HRA, T+ —HADFERPBRO LN T,
=T =N AERBET HIRMNOVBANEL, 1=
I—3 gy, FHRIHShTwsds, —H, BBT
BeZNSIdEE LT L LTI 2L AR
LTWb, S=274—HhA, 7+—hADOWJHRER E

Z

HIWIZHARIZE 2 A, 10~20[1 F 72132 DL B L
THINBDH LR ZEDPW O E R o7z THIFET
Db W ESHRE THE MO 2 MUZE vy,

(2) FEDSAKFAE T OFFA I CTHGE 3 2 IR
YTV, BRI O RS EIAFE AT AR
EZHTH HMER, GSTPEZHIMLTAEL LI &N
BRI E N, FNTIE, BAAFEE T OBHAENT
BV CTFEEMNLIE E ORERTET 5 D725 9 Ho
FDDITT v M2/ 3E I E 1T R WAAF
(004%) ExPG—BBHEOIEE RS, Y
Fr D26% % 15 > % A2 0 B35 72 JR5F O BRI A 25580 &
L, Lad Gl JEEMIZIC GST-P 28338 L Tw
720 YU NVENVIEIHIRECHER L THWEHODZFD
B3 7% 32 R 388 — V3RO LN h o
720 TOEBFHRIIZ S OBEELFEEZRIEL TV 5,
Thbb, OFEPAH AAF OFAET TR 5 Dl
P E ML Tk e ISR CTH %, I BT, EER
Z iz, REMBLICBIT S GST-P OFBLIIHE £+ D3
WoBHIZX > TRONZIAFOBEREL L (F
HIMBETH Y, WD AREDTERILRD S o
720 2O E1E, @GST-P DIEH HAKIZR AT ANZE
(preneoplasia) DI & MERFR T H 5 9 & HIRFIC
RLTWS, TNETIIMEA DFEPAFEHRG LT
YT NVENVEBET 55T T HEMIBIC GST-P
DFEBIIRD SN h 572705, QWMVIENAZ L X
AT 5 EREMILD GST-P 2585 5 2 L5
Bt lrolz, TNHITMZ, OEBAFOHFIET T
(P IR S BG Z i Il ST B2 b b
5%, JEMBIZI =7+ —A R, 7+—7 ALk
IHRWIGEREZ R L7z L72h - T, GOIHEMILE 3
=7 4 = A AFECEHPESED SN D, B, T
il X AR s <, FEBEMBE RV RiEL A L
TWa XIHIT-bNEAY, ZRHEERIENY, T

FOFEEIE 2, 3ETDH L HME 4 DOIFFEEMIBIEZ D
HEwEw2, 3EPHRTLIDEHEEIN TV,
WHIZ, 7 v b OMFIEIZFI0gTH 5%%2/ 3 Hu

Yk 5 L 3gdRb. T v b ORFIEIZIFFEMI
HMEETRN% % HDT W5, o7 3g OIFIKIEH
2B TIEDOKE SR DD, BOVARZHRG L7z
B 3HEBEEEZET L, £ZTHL, E@TONEH
e 2 23 T 12g £ 2 D TR E S
Kb, bLb, 10m5HTNIE3kg & & - THERIE
MRLDHRKEL LD, 20 TIE3tEEXRILT %,
COBREERDS L HH D X O IIFEEM D55k
WFARD TV, TR 4 O FF ML O BE K & [R
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SN E BT EBHLNIIERTVEY,

V. ERGEICHT DHBE

1. BIDAHIERMEE GST-P

KEIZH E B, GST-PT Y v 7 v v d 85 LT 3
=T —HAAREET b 0ER, 2, TALDOY Y
TV, IZ7F—HABIT S GST-P 038l
BIETZERIZE DD ELOMCIIH$ 2 & ITRD &
A Bo WD L H Y v 7V VIZIFIE MO
HRE W D B i O ML AT DS A KN IESZ T H 5 72
WIZAEL D ERRTZ ENMK L, GST-P 3L
WEHH) GSTO 15 THTHH00, TORIIM
TN HHEWEOEEZREL TWb, HEMIBICE
\} % GST-P O%BLAMKIIRIASAIRE DT & BFR L
TWaWve XD, U7k oBRFEH & F5E
DY — 7 IZAAFDOPGREIRAF L CTHMET L 2 L
X, 1= =3 viZBIT5IN6 OB EBIEZT
ZAb & MBIR O AALFEATH 2 FE AR R L T
Who it 51X, RRERIERFLTHY, 20
MR IR N Z L AE— DR TH S, T2, i
2L, FEHMTT ¥ ¥ a%w Lozl
ThHIEHEHTHLY, ThiTHLTY vt
WAZ BT B GST-P @ 75813 845 5 1 oo M L2 i sk 5
L ETNEFOFEFRBE RO TEL, £ Thne
LCHEMEAETH D, T2, IMEMB T, &5
FFEIB: & AAF (0.04%) OG- ZfHAEbEEA
GST-P ®F3EBLZ100% I W EETH 5. AT
GST-P I3 HRAMEZD 1 P TFHTH N LZD
FEBUISMHTE B X O MED FED3 AF S DY % B s
ThlorEIZONDL, WL, GST-P OSEHIZMN
DIV AME MRS NS, TN EBRET A0
DAEKBIHEREO VD DL EZ b, FRIRICHD
THEHMNTH 5. ok, NS BEIBA L v
LEFIZ GST-PARBT 2D TH BN 5, Wizt Y
N B TRPARNEZETH L Z i sh
5o BETHHICBWTIE T RV F—D5E & % 5242
B L TWD 208, B L TR Ths L
ENDLDBZOFHMIAWTH D, Lo, H2BG
WCHEDPKRERET LR EOREHEIREZ - 7256
MIBIZHEIZR 5N IER LT, 3ild R THAT
T DT %  RFRAHIEREEZ B LT L <Ly
% &) AALE = B AR EH I 5, b
AT DL, GST-P OFFL#Em T2 L T
BRDOEALFEZALTH D D005 ZIUTRTB DD
AR DAEET— 5 2P 2HiE L, RKOSLNTAL
WS A DG T 2R RFUIHT B AL 72 BGED

A)
RS
(bile canaliculi)
Hisi
mgm T
(bile duct
cell)
gy
INERE (O o o e 8 55
PIAR |pe
B)

NYVOE

@@ ;%
M
B ey 4
m@ﬁﬁ%n (Eﬁﬁﬁa

NEER]
REE

7

A) FFEDO/NEEE. B) BEICDERDPZFMESR
(Fausto, 2003F*?%#XZE).

WEDEEZBND,

2. 412 I— 3 >0 FHlllatkE
WEEMRSI =7+ =D A% 52w Tl
HIIMCHRT 20590 Thbb, =3 1—
¥a YOS THIRRERE (A 3EDLHIITR-T
WBDIEH)H? M TIZHEND X9 IO T2 7%
R X G M (hepatocyte, parenchymal cell)
Engs (Bxz) MBe (biliary epithelial cell, bile duct
cel) 25%->THBY, WHZEAT ST IZHE
H? Hering % (Canals of Hering) ® = F (niche,
BUED) CHET B EEZ BN TwAEY, ), RBHA
#l& T v MIE5-9 5 LA D O MR ASHATIRIZ 3
G L CAT K BIR IR BRI AE L LCTRHDS
T2, 2o AR ERITOIFEEMOfH &,
@M /BIREDOTLK & 2 X 2B ORFEN %
bR ChsEEZOLND, HBIZOHE, MEED
Jevm iR 3 iR 4 IR EEM I e L, sk (7
L—1) 2% oTwb, FFEEMEEBEMZO
N, BEELI=ZT+— D AOEUHEH 570 THEH
THERDEHI D, O3HLGST-P2FHEFHET
b0 @I =7+ — A RIFE, MIBEISHEELTHE
AWIT 2 (Br)Eaf v OREEOHERICH D).
@I =T+ —HAFHEAFEAAA I L AT TIE20[H
e L CART ABGHEEEZ A LT\ 5, R4 §
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A) FFREMM (FFETEN )

Q mam 8 S
HE5EER » (O) » (O > @ Ut
(G1-M) (9 (5) GST-P (0

© nxm ©

»
SNER

B) FBE#ARE (1BiEE, 1 =T —23Y)
1) BUESAR LR GEVRBEEDORRK )

SZT7A—HRA
mw hbxv 1 I e cEERe

DEE HRRISE @Eﬁ
z)ﬁu%mhzhvz(ﬁuﬁwﬁwﬁm)

0)?&%

GST-P D3R

X8

SUINEIN, IZTF—HAOFEEEEEE A) FEREMR  BEHOODIIEDAFICERIRTS >
Ttk UB DI EHEIEYE. B) BEMA (1), 2) BZhETh, BOBIOBOVREPAXNLRAEER
TEHEDIZT 4 —HADHMK, BIREODHRXNETRT,

5 RN 0 53 B8 (X BAHAL 2SR 8 T 3 2 A3ied T i
Vo UK L CHFEEMBIE SIS L7/l T
HY, FOFEBAREIIR , ORI I 2
AL 72 % %0 stemdlike cell ¥ R XN b, Th
LOZENS I T+ —H AIHEEMB TR
EHRLCHE T EEZLND (M8),

3. N7t§w>l?4>(wm)®mm%%
VN2 R D SE Y T EERRE DD
7 v b IZ AAF (0.02%) E#10AfE F 535
LE@ODEHIDIZ T+ —H AN, MBS ISKES
L CHEAEMMT S, EIANINIINAC ZiRMML 7
AAF (0.02%)/NAC (05%) BEx#&535&, M8B
RT I =7 4 —H AFNF I EE S L d5o
TWLOTIERL, To kBN TEMREZAL N

BBV oTWDE I EWGhols (BkkoHIRICH
WCHEBDOIEIZL DR oTnh, F—FE), Th
2> TVBEDEL ) He EIINACIZT VA
WAHINRY I x =L LTYATA Y (LCys) Db
DICHE 272 DTH B, L-Cys& e o T NAC I3
s <, MR A3 wv, L iF
Jif TIXL-Cys ICEWEND Z ENThoTnh, &
DEHIRZENS, WHEBEI VI NVEHEETAMEY
DOHAHINACEHRGTHE, I =74+ —h ADOWEN
WZMFEL &Y Lize LaL, EBEILHET, NAC
EEDER S, 1%DRED D D% 5 2 5 L PRI
ATLEIRTH o720 05% NAC #BEAMT L L ¥
VINENEIZT F—H ADOFIAEFZIHIN L T
Wize 2F D, F v M AAF (002%)/NAC (05%)
#H2 5 ENEORREEIEZ Y, BOHIE
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WEN Lo i ITF B M (small hepatocyte,
nascent hepatocyte, Hi&7-CoMIM) 2451 L T
1 (OB OMILIZHFEAED T V72D A
HANCEZETH L 2 D090 5)e GBI IC
AAF (004%) fZ¥%5 1 EBEOETIE, BEHRo
GST-P* O O \FIE AR 5N B 2 LIFRil L7z,
51, 1THBTIE, INH5OWN, #2272 small
hepatocyte " BEF > TIZ T+ —HAZHKL
THF o FHIEEE AAF(0.04%) 12 H 3 LT AAF (0.02%)
/NAC (05%) EOHL TN OHEIZE L,
FIEZ7R9 & 9 12 GST-P' small hepatocyte ASHIRAE
UL EESEN, B SR TR D O0% ) £
FoTIZTHA—NARRET S, TDI=ZTH—7
ZAT AR OMIAHE1Z care SNTHGE L T4 L7
235 T, AAF (002%) E&¥#%5 L7zRHd R AR
A, MIBEFZE V. SOOI =T =5 R
JRAE AR ISR A L CR AR S 2 X ) IR 2
%, ZMIXDEN (200mg/kg) % ip. &5 L728&12
b HRO5NE, L2L, AAF (002%)/05% NAC & %
P55 % & R MO O S im0 23 o v
faslsi, ZThoPHFNHEEFSTIZT+— DA%
B3 %, T2/ 3% 1T 7210.04% AAF
ZHZ WAL LN, NAC 2300 L 726y
FICIEHBE T o 7co WEEMBIEI =7+ —7
ARG ZHRWE LA, 23S Lo A 723
TH-T, HEMBIZE WY % FFD nascent/small
hepatocyte 13 I =7+ — A AZFKT S, +hiF
GHMICHHRETH 5, B, HEOBERELZ D
o3 bemE LTED, L-2FF =y, 7 /)N
¥y —), 17-a-TFZWVIT A FT VF— )V ZDOMAT
MoENTS, Bz, 4ASOMALERDT v M
05% D, L-=F 4+ = Zx&hb32% & 2 HEZIZIZHF
i 100%3 € % 5T L F 95 FOBE O BEFIIE A A
R

4. B DA =y 2= a VOFHBELS o7
A%, MRS A EFHIHHE TROL I IR D (X
8)o T v MNIEBEDRVBAK ZRGTHE, FE
BRI D 9 BRI O b OIZEZ DT L, D
AFIDHIBNICERET 5. TNOHEBRET L7201
GST-P 2835 5 2%, BRI RTIINT NT LA
T CERI oML % 8 AT 2 & e oA 243
bo TOFEEMGEENT V), TOWPEHD 720
12, JHES GER) B2 Y, small hepatocyte %
R 5. LAL, 20 MDD AHA]
W22 YE T GST-P % 3819 % 25BN AL 25 < e oo

Db D, FRICHIIRE B MG & % 21 5 &Ml As
LEHLICR D —EBRI T 2 KEM45EZ 0 IR e
b, ZZTHEOVIMBRI LSSV ET - TI =
T =N AREKT o OB, BIIIEE 5126
DOMIRE DT EH > TR THE LE L care T5. 2
=7 F — A AFH R TOEIIRHREDML N 72D B
) FCHRER R v, 22 CTEBT AHm A PAIT
5720ICGSTP 2% HT 5, COXHICLT, A
ML 2 5 431b 3% Fh @ small hepatocyte 2345 % X C
B2 & U 72, IR I L R IC IR AL
(disorganization) SN THIVAMBZIEE T 5. L
72035TC, 7y MTHRWIEDBAA MLV A% L 2 7458,
4= 2= 3 vIZBIT 5 GST-P ORBIIEETE
ILE PR TH B 2 LD o7ce TREITFTHRE
B EEZ BNDLA, FRICMAT, ThFTHH
WU ol —a v OKRGBPRZT
Je7z & 3L GST-P id A A @ 3k % 5k % 5 4 fif
HYy—EE5-oTHEVBETERAnEEbN S,

V. $HWIC

A=y 2—va ryOn5TREEINE TS
ENHER L o72A, GSTP2~—h—fEkE LT,
Sy MIBEWEPAA NV AZAMNTLEHM LWL =
VI =gy OB E RS 2 EDGh T,
INE TODVAMIEL, AL TOBIE T IRE RS
2DV T VB DLW D2 E L TRIANIEZE
1o TOWAUREENIHBD THV. 2F 0, HnHo
AL LD ETH0DWAEEMETH VY, 20
% LT 2 53R 5 7 5 IXEH TR OH > TD
RO, fEoT, INHhSRETETY AT 497D
ESUBIETERIICE S VAL F B #RD 2 &
HEVEEEEZ 5h b, BLEELE I Mh. Th
ERE ) BIRE @B (&89 X0 AR
1t) 2% ->TBY, ZHYRALEDOT 70 —F
MUREE D), REQHMIELEEZONL, TV
L ORIA A (RTEK) HFLAFZEDSE D3R L g
Thb, 4B, WETIEDHEH, BV EENPANGE
ATV, HIAAB L O AMNLZ o THRAEE &
LT, TNOAEEICELLITEFLALTI LI
Wi CTH 5, FNoH3T LARIAKZBRGIZHRWT
HEDZDITE TV AR L ZF L TRWIR T L 2
bNb. L, BIAAMIEAFEEL 2 Az s
AKX BEMMFETHRICEL L BbN b, HidA
B LU AMBLORGEA I F S VoMY, SHK
DB AR DOFAEDIF L7z L il —mi
BAZFHTETH 5o MISAMIIIREZ#Z 2 L
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FERIAHEIL L TIT o DBARBWIZHRT TS EH
ZHZELIINETONFAMEDRATHY, BAD
Wk 25, PADOKMKE, H3555 512N TZ O
EboT LEbhs,

VI. 8 &

1. BEFEILEE/LFEL (genetic change &
biochemical change)

EZHE, BEOT—FICHONT, f=vx—V 3
V2B D GST-P O3 BIEEn TERTld % A1t
AT L B & L7z, a2 21T genetic changed
& U epigenetic change (2 I 5, &1L, HKilk
BREREN, BBEILD X F bR EXENL D
DT, WEOHBETORBVTAHEING DS, ZOER
LIS 32 kDS 2 W AL LI &
& F WIEBIE 2R (non-genetic change) &9 5,
FHDL, 4 GST-P ©%H 1L genetic change 12X 5
LEZ Tz, LAL, HIBAB IO AMBBOIA
HHHEAE 2 BV T 5 ICEE A R0
5% L OBERH U epigenetic R ZEALIC L 5 L # 2
BRI 572", L 2 AT ORAE, KA, Ml
BHRAMELZ T &R T 720G EETELD L)
THEZGLWHOTIE R L, MIBEROBED L5 %K
FUPVEEEZDICEST, 2F D, BIETOAF
WD B - 72128 &, FNIIEOBIEICO LB d D
T3 %L, PAMEIDFEE IR ) e WEED
LDTH b, MIZTERIIDVPADOENNZNE HRER
BROPIEKE LTHEL TV RVHETHZ s &
WFFECIXEIE T ERIIDPADEKTIEI RS HERTH S
EXFETL2MAN RSN, BETER (genetic
change B & O epigenetic change) 2" T&$5 (&
MOMZL)DNA £ LEROFANIED @ & BAED
KT r0E207 v FFr—EBL LTEERELZW
LEZTVD,

2. HIDAMRE, DAMBEE KUDAEMEEE DOREE
ftb

HIASAAINE & BRAKIBOFEEREB L OZEL 5 0
B WmAHTH S, LaL, 2WICESIKE T
100D 5 V87 ARy bRy — U 2T 5 L,
Ty N OTABAREE AL (hepatoma) (348 %
THULTWD, WHICBES 2 WA % 1) &
WY =2 e BB THHAIo LW -T, WMHINE UM
Jia 2% (cell lineage) T&H Y, HIASAMNEAMT S 22D
CHEALIC L o THAMBEEE L2 E 2 b5, T
BAMBOFEEITERTFELEZ bR v E TS, A

Z

AMIBLOFMEA D F 72, BEIETEILL BEKREEZ LN
bo —H, A, VbW DDA DO G
bOLiNO0H 5>, HAMNLE FACS THH
FTHERA=FIT REBAZEDH DD EEDIZL
WHDERDH Y, HIHPVBAFEMLEEZ SN TWwa,
INFTOARICESHEROBICE Z 5N D, Hids
AR DO FEBNI A AR OFEBIHATLTB Y, Hi
B3 ARIIE AN A L AL L 72 BRI 2 D JF U B N 3
FICOIEFHHERICR A2 HE LIRS BWEDPE 2 bh
bo FREBHIE L EZ 25N DD, HBEICBWTITHM
faid D IZRIEF I LR VIRREICH 5, DF DS
AR IERIRAL S 28l & DERZ DD DI
%o WINAMBBLBAMEE 52 5D%, Tk d
A () MHEARBT 5720 OFEISH E Vo
BIEDSF-ND, WTFIZE XA =2y —3 3 VI
RIS L & TIUEDs A Ok %5k % % <
CERINITINDREIDICEDRDDE BT
W\, EODIIEHBENTH>THE L DT—%
EEAENQDL LI EITEY 5. ANBEOMEELIZZAL
bOES72OhE R bHLEWE T ZITEBINHX X
9 B

VI. B B

CORBEVD LD LMF/ ML T LOIHEE
5. 2 TTHW 7L R 2 R F B 22 Je ) A B4 4
THRIEHBL T3, FEAPLLRRFAEICBNTS
NE TR Z4T7% 9 2 & DS K7 Ol ki 8%
RIEDETHL L OFEROMEF L 2H0TH 0%
CAHMELL 3, HEIC, HiATA~— 2 —8#% GST-P
% MELRTR A HMFICE ) e &Elo—E2iH)
EAHRIZ LIdEET L, F 2, RIS Te b i
fiflg 7 o0 ? ¥, CHEFTARTMEEZLS
nNCkicfA=vz—3a v, ROOBPAME, %
RpZEVPHRIOEFITFENADOZ ETLZ, ThidY
BAHM R FHEROFAEIH ) ZEBRTHVESD
BHIOESERLTWwET, L2L, GSTP& A =
I —3a DMLY BHMEIZ L - 7202054 D
BEBRI 2 R C 2 2 4FE DB (necrosis) HIBEDOZ &
TFo o T, RETINT TOMEEZIRY KL KK
b, FHELTIREDOHEE T Lo THMGEC
IR R B DENF D= IV SIZivED
ZELTVAHRNITY . BInTERINDELEN 2
SGEE LCiRo b bs 0y, SnICHZZL LT, %K
FIIBVWTINEFTERICH L TCELED L L-FLD
¥a 20TV ALHEL RwE LTITFEOED T, #il
LH L) PEERT S,



2)

5)

8)

10)

11)

12)

MSAY = —FEGSTPIdA = x2— 3 V2T 5 H Y — )V 177

X ®
Prehn RT: Cancers beget mutations versus
mutations beget cancers. Cancer Res, 54: 5296~
5300, 1994.
Farber E, Cameron R: The sequential analysis of
cancer development. Adv. Cancer Res, 31: 125-226,
1980.
Mintz B, Illmensee K: Normal genetically mosaic
mice produced from malignant teratocarcinoma
cells. Proc Nat Acad Sci USA, 72: 3585-3589, 1975.
Farber E, Cameron R: The sequential analysis of
cancer development. Adv Cancer Res, 31: 125-226,
1980.
Pitot HC: Principles of carcinogenesis: Chemical.
In De Vita VT ]Jr, Hellman S, Rosenburg SA.
(ed) Cancer: Principles and Practice of Oncology,
Lippincott JB Co, Philadelphia, PA, pp.116-135, 1985.
Sato K, Morris HP, Weinhouse S: Phosphorylase: a
new isozyme in rat hepatic tumors and fetal liver.
Science, 178: 879-881, 1972.
Sato K, Satoh K, Sato T, Imai F, Morris HP:
Isozyme patterns of glycogen phosphorylase in rat
tissues and transplantable hepatomas. Cancer Res,
36: 487-495, 1976.
Sato K, Sato T, Morris HP, Weinhouse S: Carcinofetal
alterations in glycogen phosphorylase isozymes in
rat hepatomas. Arch Biochem Biophys, Ann N Y
Acad Sci, 259: 273-286, 1975.
Solt DB, Farber E: New principle for the analysis
of chemical carcinogenesis. Nature, 263: 702-703.
1976.
Sato K, Kitahara A, Satoh K, Ishikawa T, Tatematsu
M, Ito N: The placental form of glutathione
S-transferase as a new marker protein for preneo-
plasia in rat chemical hepatocarcinogenesis. Gann,
75:199-202, 1984.
Satoh K, Kitahara A, Soma Y, Inaba Y, Hatayama
I, Sato K: Purification, induction, and distribution
of placental glutathione transferase: a new marker
enzyme for preneoplastic cells in rat chemical
hepatocarcinogenesis. Proc Natl Acad Sci USA, 85:
3964-3968, 1985.
Tatematsu M, Mera Y, Ito N, Satoh K, Sato
K: Relative merits of immunohistochemical
demonstrations of placental, A, B and C forms
of glutathione S-transferase and histochemical
demonstration of gamma-glutamyl transferase as
markers of altered foci during liver carcinogenesis
in rats. Carcinogenesis, 6: 1621-1626, 1985.

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Suguoka Y, Kano T, Okuda A, Sakai M, Kitagawa T,
Muramatsu M: Cloning and the nucleotide sequence
of rat glutathione S-transferase P ¢cDNA. Nucleic
Acids Res, 13: 6049-6057, 1985.

Sakai M, Okuda A, Muramatsu M: Multiple
regulatory elements and phorbol 12- O- tetradecano-
ate 13-acetate responsiveness of the rat placental
glutathione transferase gene. Proc Natl Acad Sci
USA, 85: 9456-9460, 1988.

Sato K: Glutathione transferases as markers of
preneoplasia and neoplasia. Adv Cancer Res, 52:
205-555, 1989.

Tsuchida S, Sato K: Glutathione transferases and
cancer. Crit Rev Biochem Mol Biol, 27: 337-384,
1992.

Ito N, Tatematsu M, Hasegawa R, Tsuda H:
Medium-term bioassay system for detection of
carcinogens and modifiers of hepatocarcinogenesis
utilizing the GST-P positive liver cell focus as an
endpoint marker. Toxicol Pathol, 17: 630-641, 1989.
Ito N, Tamano S, Shirai T: A medium-term rat liver
bioassay for rapid in vivo detection of carcinogenic
potential of chemicals. Cancer Sci, 94: 3-8, 2003.
Litwack G, Ketterer B, Arias IM: Ligandin:a hepatic
protein which binds steeroids, bililubin, carcinogens
and a number of exogenous organic anions. Nature,
234, 466-467, 1971.

Mannervik B, Danielson UH: Glutathione
S-transferases; structure and catalytic activity. CRC
Crit Rev Biochem Mol Biol, 23, 283-337, 1994.
Satoh K, Sato R, Takahata T, Hayakari M, Tsuchida
S, Hatayama I: Quantitative differences in the active
site hydrophobicity of five human glutathione
S-transferase isoenzymes: Water-soluble carcinogen
selective properties of the neoplastic GSTP1-1
species. Arch Biochem Biophys, 361, 271-276, 1999.
Satoh K: Weak electrophile selective characteristics
of the rat preneoplastic marker enzyme glutathione
S-transferase P-form, GST-P (7-7): a theory of
linear free energy relationships for evaluation
of the active site hydrophobicity of isoenzymes.
Carcinogenesis, 19: 1665-1671, 1998.

Uchida K, Kanematsu M, Morimitsu Y, Osawa T,
Noguchi N, Niki E: Acrolein is a product of lipid
peroxidation reaction. Formation of free acrolein
and its conjugate with lysine residues in oxidized
low density lipoproteins. J Biol Chem, 273: 16058-
16066, 1998.

Uchida K, Stadtman ER: Quantitation of 4-hy-

droxynonenal protein adducts. Methods Mol Biol,



178

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

fle e

99: 25-34, 2000.

Fardel O, Payen L, Courtois A, Vernhet L,
Lecureur V: Regulation of biliary drug efflux pump
expression by hormones and xenobiotics. Toxicol,
167: 37-46, 2001.

Irving CC, Wiseman R Jr, Hill JT: Biliary excretion
of the O-glucuronide of N-hydroxy-2-acetylamino-
fluorene by the rat and rabbit. Cancer Res, 27:
2309-2317, 1967.

SUGH 0 7 v ML RRERIC BT 2 RIS
Wy F USHEREEFE (GST-P) D RIEHMMALEN
WEER. BATIT R 5 BR SRR ) 27 i A P 5 R 2
NI FERR A, 7:214-220, 1985.

Moore MA, Nakagawa K, Satoh K, Ishikawa T,
Sato K: Single GST-P positive liver cells-putative
initiated hepatocytes. Carcinogenesis, 8: 483-486,
1987.

Satoh K, Hatayama I, Tateoka N, Tamai K, Shimizu
T, Tatematsu M, Ito N, Sato K: Transient induction
of single GST-P-positive hepatocytes by DEN.
Carcinogenesis, 10: 2107-2111, 1989.

Fiala S, Mohindru A, Kettering WG, Fiala AE,
Morris HP: Glutathione and gamma glutamyl
transpeptidase in rat liver during chemical
carcinogenesis. ] Natl Cancer Inst, 57: 591-598,
1976.

Satoh K, Takahashi G, Miura T, Hayakari M,
Hatayama I: Enzymatic detection of precursor
cell populations of preneoplastic foci positive for
g-glutamyltranspeptidase in rat liver. Int J Cancer,
115: 711-716, 2005.

Satoh K, Yamakawa D, Sugio H, Kida K, Sato T,
Hosoi K, Hayakari M: Bile duct-bound growth of
precursor cells of preneoplastic foci inducible in the
initiation stage of rat chemical hepatocarcinogenesis
by 2-acetylaminofluorene. Jpn J Clin Oncol, 38: 604~
610, 2008.

ERENE, JBAE, BEEE MEEK: I b
DR AA =Y =2 3 ¥ D HBOWEDPAR LA
DR & 2 HI A AMBL O FBAAL. 452910 H AR 455
TR~ — A —Wigea4b8%, pp88-89, 2009.
Grasl-Kraupp B, Luebeck G, Wagner A, Low-
Baselli A, de Gunst M, Waldhor T, Moolgavkar S,
Schulte-Hermann R: Quantitative analysis of tumor
initiation in rat liver: role of cell replication and cell
death (apoptosis). Carcinogenesis, 21: 1411-1421,
2000.

Hait, WN, Hambley TW: Targeted cancer therapeutics.
Cancer Res, 69: 1263-1167, 2009.

Marples B, Collis S]: Low-dose hyper-radiosensitivity:
past, present, and future. Int. J. Radiat. Oncol Biol

Z

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

Phys. 70: 1310-1318, 2008.

Hennequin C,Quero L, Favaudon V: Determinants
and predictive factors of tumour radiosensitivity.
Cancer Radiother, 12: 3-13, 2008.

Tatematsu M, Aoki T, Kagawa M, Mera Y, Ito N:
Reciprocal relationship between development of
glutathione S-transferase positive liver foci and
proliferation of surrounding hepatocytes in rats.
Carcinogenesis, 9: 221-225, 1998.

Steer CJ: Liver regeneration. FASEB J, 9: 1396~
1400, 1995.

Nadal C: Nonregenreative stimulation of hepatocyte
proliferation in the rat: Variable effects in relation
to spontaneous liver growth; a possible link with
metabolic induction. Cell Prolif, 33: 287-300, 2000.
Kimura M: Evolutionary rate at the molecular level.
Nature, 217: 624-626, 1968.

Fausto N, Campbell JS: The role of hepatocytes and
oval cells in liver regeneration and repopulation.
Mech Dev, 120: 117-130, 2003.

Paku S, Nagy P, Kopper L, Thorgeirsson SS:
2-acetylaminofluorene dose-dependent differentiation
of rat oval cells into hepatocytes: confocal and
electron microscopic studies. Hepatology, 39: 1353~
1361, 2004.

Wiles A: Modular elliptic curves and Fermat’'s Last
Theorem. Annals of Mathematics, 141: 443-551,
1995.

Weber M, Davies JJ, Wittig D, Oakeley E]J,
Haase M, Lam WL, Schiibeler D: Chromosome-
wide and promoter-specific analyses identify sites
of differential DNA methylation in normal and
transformed human cells. Nat Genet, 37: 853-862,
2005.

Jones PA, Baylin SB. The epigenomics of cancer.
Cell, 128: 683-692, 2007.

Satoh K, Hatayama I.Anomalous elevation of
glutathione S-transferase P-form (GST-P) in
the elementary process of epigenetic initiation
of chemical hepatocarcinogenesis in rats.
Carcinogenesis, 23: 1193-1198, 2002.

Mittal S, Mifflin R, Powell DW: Cancer stem cells:
the other face of Janus. Am J Med Sci, 338: 107~
112, 2009.

Gupta PB, Chaffer CL, Weinberg RA: Cancer stem
cells: mirage or reality? Nat Med, 15: 1010-1012,
2009.

Gibbs WW: Untangling the roots of cancer. Aci
Amer, 289: 56-65, 2003.



MSAY = —FEGSTPIdA = x2— 3 V2T 5 H Y — )V 179

The enigma of cancer: the preneoplastic marker enzyme,
glutathione S-transferase P-form (GST-P), is a convenient
tool to elucidate the mechanism of cancer initiation

Kimihiko SATOH

(Received October 30, 2009 ; Accepted Dec ember 9, 2009)

Abstract : The molecular and cellular mechanisms of cancer initiation require both biological
and medical elucidation. In 1985, we found that glutathione S-transferase P-form (GST-P), a 23
kDA protein, was markedly increased in rat hepatic preneoplastic lesions (Satoh et al: PNAS
USA, 82:3968-3964, 1985). To date, GST-P is employed by many cancer researchers as one of
the most specific marker enzyms for preneoplastic cells. Of interest, a single intraperitoneal
injection of diethylnitrosamine induced the high expression of GST-P in single cells and minifoci
in the animal livers after 2 to 3 days (Moore et al: Carcinogenesis, 8:483-486,1987). Whether
the transformed cell populations were precursors of preneoplastic foci or nodules and whether
genetic changes were involved in their induction are fundamental questions that remain to
be elucidated. Unexpectedly, however, things took a favorable turn quite recently. When rats
were fed a basal diet containing high concentrations of 2-acetylaminofluorene (0.04%), as many
as 468,000 single cells per gram of liver were noted to be overproduced together with the
overgrowth of minifoci and foci. These drastic initial carcinogenic changes werwewe thereby
indicated to be induced biochemically rather than genetically. The preneoplastic marker

enzyme GST-P could be a key to gain insight into the cause of cancer.

Key words : cancer; tumor marker enzyme; glutathione S-transferase; glutathione
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