43

BB MER ENAN—T—IT D
DEINC X 2 HUIIERIR O Wy
~PF T BIRFE D E NI X 2 HUBREIR O Mo~

kAN KXY, FIH

KHE MY, WTF K&, #HA

RIS
15(5? )7

XEB», fFEH 07

VERERBERITERY: REEETES BORRRE AR
PISEERRRIERTRF G R AEENIER BB REH L

1. ZU®IC

BRI DIREEI B\ TR L IR, T
SR AR e SRR A O T 2 ORI EDS
FZLFRELTETVL D, FRCREEERE, BEHR
T B EREREM, K pH 7% £ OFIEELIRS b
FVHESNLVERSZRD 2N TE Y, REWE
1% 1866 £E1C N A Y OEERT W, Busch 12 X DEHICTE
7 WD BENFERATHENHEAELI-OZIZ LY,
1960 4 IFHIMERE R RSN, S i, O3 2
BRI E RIS NS LDkl %
B, BETIE, REREE OB, FHEEAREH
T, WREC X 2 BHIENER 2 £ Bz OWFFFEEAINIC
WOFHEN TV 22, KRFOWEFEDORBRTIE, 2Ol
B L ALFEE RS 5 2 & T, HEESES
N3 Ehbhoiz,

{b2g TR, EENROAIMEIE b > & S ET
HHEEONTOLEETMELFEHA L, 2,
4 & THIS LT W I HCIRIEES 16 3 2 BUEE SR 72 1
T <, FERIEE T 2 TUES SRS S iz,
ZRATHERC L 2 HARIEME DS XY, &5
ICIREEE OB X 2 IS 5" 2 — 3 %1

BTl Lzt Lz, £ 2T, KERTITRIHE
& LALEFREO R DIER 22 2 5 & & THUEBZIR
DEALR E S 72 5 I =i Tz

2. RS, FOBE

«C3H/Hej 7 A & 6k
55 U5 ; &RE 1 I8 (1 PLysEEH)
RS 8 [mg/kg]
* WEEOWIE & AR OIS,
- 5 SCC-VII (¥ Be i)

2X10° [{#/0.05 ml]

« ZRAL TR

3. FHEJTikB X M Tk

@ 6D C3H/Hej ¥ 7 A% 2524310 T 138
MTPHEEE L7,

@ SCC-VIESE; = 45 KBRER I 1) L 72, (2} 10° i/
0.05ml)

@EEY A4 AN 7TmmXTmm iZxo7 & 25 TR
D 5 OB 21T 5 7z,

(k7 & 5mmxX5mm THRERZFHRT 2139 ThH
208, SENIIEEOME DR Z2ENS ¥ TRARIC=
AR OZR 25 S H 372012 Tmm X7 mm %



44

BEALT)
OFJLER 1 His W EBHGE - 1 HERIcRERAR
~ U A R UAHRR 2 Al U RS R 22
L7z,
@DEALEIZ DT
1. #EQUEREE% Control BEE L7z,
2. Mk 58t % Drug BE & L7z,
3. BB S Heat BEE L7z,
4. WERERG U712 2 R IR BRE L IciE 2
Drug —» Heat & L7z,
5. WMBWRIE L7tk 2 IR IR G LI %
Heat —» Drug # & L 72,

4. A

4-1 EHEREER

1 H¥ S ICEBHE L7k 2 M 1 OEE KRR
~9 . Drug — Heat B, Heat — Drug Bt & & [ ftho B
XV EERELRMENZ L b5, UL Drug —
Heat 7, Heat — Drug FEiZ, 1312 UEERK EX 5
720

B1D7Z 756 EBEEEN 3 EIC LT H %z

HWE L, Control FEOKKEE%Z 1.0 & LTZOEKEL
BER1ICELIZ, ZDFEIS Drug — Heat #, Heat
— Drug BEICIE, HEZEIIRVWEWZ 5, £7-6HT 3
Z & TERACT AR o MAEHREGIEH 2 IR R L THIRL

-
o
N

——Control

—X¥—Heat Alone
—/—Drug Alone
—S—Heat—Drug
——Drug—Heat

TR R R
O =~ N W B B N ® ©

AL R A % (A)

1 EERRE

xR1 EBRRENIM[MCLIEAHBEHBRL

AER 5 3MEIC L 5 AB(H) | R (H)
Control 3.5 1.0
Drug 4.1 1.1
Heat 5.0 14
Drug — Heat 7.0 2.0
Heat — Drug 7.5 2.1

Control

Drug Alone

100 &% TERR

Drug—Heat

Heat—Drug

2 mEYR&



ZRIETRER LA XY — S 7 OFFHIE L 2 HUEESIRORE 45

EIRCY B IR S NCY (W e

4-2-1 RIBYUIR

RHF~ 7 A DEEZEH A T4 X THREYH (6
um DEX) ZEFRL, HEQME Lz b D% 2 1R
L7zo ®2 £V, Drug # Tl o o fa s N o
MHEOFFR» S 2 70—y 2ARBHIE N, £,
Drug — Heat #, Heat — Drug Bt Cl3HFREELIA
L TH 7 v —y AROZE LB R S iz,

4-2-2 U /— R/

B2 &0 HERHIC & D5 er ) — v AR LMl
BaeM 3 1Tm LTz, My y 2 —v R & fifamEs
LU TR WIER ZMlao b, B 3 &0 2R
L7z. ¥ 3 XY Drug — Heat #, Heat — Drug ft &
bICMOREEL D € —y ZAH/MIaBH % Z L
bhd, Zhix, ZBALTHERIC X 2MEOBEL D
4: U7z DNA DY, B OWIEMEEE R o 1, 2Dl
B L 2 BEOMBOIRE T2 »5THS, Lol
Drug — Heat #f, Heat — Drug B3, 1T 12 7% A%
R LR L Tz, Control HED Y 7/ — v 2%/
MR DI DI L 72 DI~ 7 A D K J§ OHrBRAH 12
XrbDEeFHFzoN5,

3 W(EY/ S AH
<10 /R %0 %

5 | 100(%)

0

0\' X
& Dy Q "}0 /:Z*
& o
K3 E7/—LRFriBEHBOEE

5. FHEH

5-1 EZMRE, BEERRENIMFICLSH
Bkt

ERRITHERG A = — T O T BIH

FOFEN X ZPEEZIRIIFAETH S Z L0355
29, Yy CHEHFHOLEERAR T ETCL v,
A=Y — 7 DR OO £ O TH B MR DR
ReBonsrolceEZo6N5, NANX—Y—37
IEEFIR S TE S s DNAEGO, BHEICL 2k
ENSOEERHET 2 L WHIMHAEIERALRH S L)
WENDH 5%, 2D L h s, Heat — Drug BETIZ,
Bk e U CIREEinL 72 6 & =B b iR 5 L,
% 72 Drug —» Heat B Cl%, =L MFE»H{E5 L4
B ZBAb IR E] 5 7o IR BRI & B i
BN 72728, W5 & b DNA HEHEOBEIC L b EE
PODEENEI ONAN—H—IT7OEM%Z D £
HHTE Rhol b FZ o 3%, MEEMNT =
B AL SRS T X AR IEES R0 O TE R ARG R O TS
FHRRIC F ARAZ S ZRIETHER I W E DD, £
MM Oz bW 2 2 & T, ZBETlHE & 3,
FICEWHAME OBESI/FTE 29, ZhsDfE
FIZ & 0 BB A OK#E RS EE T, BEREE
ME LB WTESSR 2RO N EFZ 5N b, Lo
THHF O 2 e 9 % C & T £ 248
FRNEEN, AT IERSCEERELBL L
MTELOTREVHEEZ BND,

F 1O, L 35K 5 HECHEEL)
SRw U7z, WOFABORRESK 2 B kol
BRELT, ZBATHROBRES 8 [mg/kg] L
ol EnE 55, C3H/Hej ~ 7 XA DEKELHK
100 [g] TH->7DTADEZESL 0.1~0.3 [g] TH
32 Em o, BERNE Do I HH Y NEE AR
BIREEholzeFEz o5,

5-2 JwIBYIR, 2/ —S R¥ BB nE

PaN
=

SR ETHENEETODCRE WS A—V 57,
Z OB AD Y A =P/ S v v S BRI, 1
WIHEICL 2D THS EVIMEND 59, KERK
TYHFBEOBENEZ Shtz, M2 &V, Drug BT
AR D RN O P E DT R & % 7 o — 3
ARBR SN TE Y, WIS W TEENE DR



46

BREIEN L, X 0E L OEGMEs B L
TwbEFE R 5, %7z, MHFHRZRESEOMIEER)
REEontnsd,

M2 XD, €7/ =y ZAORTH 5 OB
fADKENPHER T E 12Dy 2O LT Y MO K &
BEGEEZ TV ERNG Db, 72, K3 &P
Drug — Heat ¥, Heat —» Drug ¥t & dIicfio#EL D
Y =y AR/ N2 Ll b, 2L,
SERACTHERIC & 2 MAEHIR OBER & 0 £ U7 ERRR R,
(RSB EE AN D DNA OV, OB HE
ZFIZRoh, »ORBC L 2IEEOMESRE Tn2
NHTH 5,

6. flah

1) ZReTmtERE, FEREE IO LT b TiEERhIE
D,

2) BRI MR 2T 5,

3) BBV L =L TR E AL b O,
DPFELHIBLOME/INC X 2 €7 ) — v AN B
HTE 5,

4)Drug & Heat OfFFH ¥ 2 IHEFEDENIC X 2 HilEE
BIRIFEETH %,

23 CHik

1) BREIEG DB =8 BERIREE/7 N A 3 —
— 7. X% DEBEHREERET A P B
BRCLTRICILOMIG, « KEDO T XT, SOEE 5

—hREE 2 W, P 1063~1065. 2002 4F4 A 27 H

2) /NI, AFEIE, MPEACIE @ E/ N a A
VT YT FDAF v V2K DIFFENREE =5 —
DA, BEERBERF AT BH % 9%5.P64~75
2002 48 H 30 H

3) EHX—, EIL/INKES, /INFIEMEIE | BALYEE
s EWEME E=RREE 9 M. P 523, 1085, 1978 4F
5H10H

4) MHEE B8 NANX—Y—-IT7OREH. N
A= — 7 OEFR. RERFEE B 1R,
P8~9. 1999411 H 15 H

5) Streffer, C.: Biological Basis of thermother-
apy. Gautherie, M., ed., Biological basis of on-
cologic thermotherapy, 1~71, Berlin, Springer-
Verlag, 1990.

6) Huang FL, Wang YL, Chan CX, WangHN.:
Comparison of antitumor efficacy between ar-
sacetyl and arsenic trioxide in vitro. Department
of Biomedcine Engineering, College of Automat-
ization, Nanjing University of Aeronautics, Nanj-
ing 210016, P. R. China, 395~400, Ai Zheng, 2002.

7) Kito M, Matsumoto K, Wada N, Sera K, Futat-
sugawa S: Antitumor effect of Arsenic trioxide
in murine xenograft model. Institude of Applied
Biochemistry, Yagi Memrial Park, Mitake, Kani-
gun, Gifu 505-0116, Japan, 1010~1014, Cancer Sci,
2003.



ERALTRSR LA =Y — S 7 O X BIESAROHR 47

The Enhancement of Anti-tumor Effect of
Hyperthermia Combined with Arsenic Trioxide

Takeo HASEGAWAP?, Jun KADOTAY, Yuichi NAMOTOY, Toshiaki MORIY,
Kazunari OSADAY, Daisuke YAMASHITAY, Tomoaki SUZUKI?, Kazusi [IDA?

DDepartment of Radiological Technology, Faculty of Health Science, Suzuka University of Medical Science

?Division of Medical Imaging, Graduate School of Health Science, Suzuka University of Medical Science

Key Words: Arsenic trioxide, Hyperthermia, Solid tumor, Anti-tumor effect.

Abstract

The combined use treatment which uses together cures, such as radiotherapy, a thermotherapy and
radiotherapy, and chemotherapy, in the cure for the cancer is progressing remarkably. Especially a thermoth-
erapy can compensate the portion from which the anti-tumor effects, such as a low oxygen cell of radiotherapy
and low pH, are seldom acquired. At present, research of many, such as the anti-tumor effects by development
of warm temperature equipment, the non-invasive temperature measurement, and hyperthermia, tackles very
enthusiastically. In the experiment of last year of this university, it turns out by using this thermotherapy and
chemotherapy together that a synergistic effect is obtained. Arsenic trioxide was used in the chemotherapy.
The anti-tumor effect not only over the anti-tumor effect but the solid tumor to the liquefied tumor by which
this was known until now was acquired. It reported that the damage accompanying the damage to the new
multiplication blood vessel by arsenic trioxide and the increase in the blood flow according to combined use
of a thermotherapy further has been checked. Then, in this experiment, it tried what for change of the
anti-tumor effect to have become by changing the turn of combined use of thermotherapy and chemotherapy.
We find that anti-tumor effects were increased combined with Arsenic trioxide (8 mg/kg) and hyperthermia

as 42.5°C at 1 hour.



	１．はじめに
	２．使用機器，材料
	３．実験方法および測定方法
	４．結果
	4-1 腫瘍成長率
	4-2-1 病理切片
	4-2-2 ピクノーシス数/細胞数

	５．考察
	5-1 腫瘍成長率，腫瘍成長率が３倍になる日数と成長比
	5-2 病理切片，ピクノーシス数と細胞数の割合

	６．結語
	参考文献
	The Enhancement of Anti-tumor Effect of Hyperthermia Combined with Arsenic Trioxide

