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Adeno-associated virus (AAV)-mediated gene transfer and its application to gene therapy
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BRIETINOR R FES A | TR H =

LD 2, EF Y. HHEERR), ILAER. BFEEE. M EZY

SRR L B9l iomaflifEDMHCY 5 X | DRIRE LCTLEM A5 U fz. 203GHERR (At 5H#R0Gy % B4t L.
MHCS S5 X | DREBEFENTz, 3SEELYRBHIER LI2BBICRKEL o7 /56y, 106y, 156y% @4t
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[FLsHIZ]

EEMEEEEL 5 2MIEIZIE. NKeell, NKT
cell. 7 & Teell. CD8+4HaREEMTHIa(LIFCTL)
ERHSTHAH, hSDPTCTLYEBD
BRI W TEERREER I LT3, EEME
14 ACTLO FE I EEM I EICMHAC 7 5 14
FHRERBRLTWAENEETHS, NETH
SHRESIC L - T, BEHEEE. RS, FEIE
ODMEREICMHC 7 T R OB RS S
EDH SN T DD, gliomalZ B L TidEE =N T
WIE, Eio, BB S W BB 5
CILE#MZFNTMEMBZ L, SEIFEA X,
203GHI fAIC R A B 5 Z &EIC K - T. MHC
75 A IDFEHNE® U, £ UTCTLIZH 7 5 gt
BRRZH LRI S EEH oM LT,

[(FHEEAE]

B : B oL 137H e Ny 7 < U8
A L.

FACScan : #fdiZmouse glioma T & 5203G%{#
Lize 75 X 3PWTI0~100%confluentiZ L 7z HEREIC
5Gy~ 10Gy. 15GyD 4 B4 L7z, 38, 7H.
12H. 200 &ICMlaZ4 < 1083 DER Lz, &4
DHfE2 < 10 2128 U 1K FLE( mouse Anti
H-2b antibody(28.8.68)) % 7212 = » k & — L Hifk
(mouse 1gG) % Kt T, 20K FLfKIZPE labelled Anti
mouse Ig antibody % {# J§ L . FACScan THH % -~
72 o # % iE Kolmogorov-Smimov # & % 1T L .
p<0.001ZFEEE L1z,

CTL assay : S0Gy M & U 72 203G1.7 % 10"{# %
CSTBL/GIZBEREN ST U TR L. 14 H I A
BT L7zs 10%FCS,5%ConA supplement % fil Z. 7=
RPMIIml IS, FEAMARE6.5 < 1058, FEIEAT D203GE
735Gy L78 HD203GA2 <A b4~V CT
MELicbDEmMA, SEME®ELAL, ER LK
U oSERC, BERHIE & U T O S o FE IR AT
D203GF 721356y L12 B B @203GIcZhEh
10:1,20:1,40: 14278 5 £ D 12 A200 1 & U, 455
37°C Tincubation L7z . EJF100 1 D Cra-llE
L 7z o 02%TritonX i RPMITF T . #F 72 i .
10%FCSHIRPMI F TZ N Z N D 203G % #53 L Rtk
Wl 5 U 72 %5 F % maximal release, spontaneous
release& L« ¥R = 9% specific lysis = (experimental
release-spontaneous release) / (maximal release-
spontaneous release) X 100 THEH U7z,

€=

SGyBRStOMIEICE W T3IH BoMIaL b R
EAGED 6. 12H BICHEHAIEA LD, 208 R
THENAD 6N (Fig 1A~D)

BMEICXDHETIE. 5. 10, 15GyD RO
DT, I5SGyA R BIMOEIANL SNz, (Fig
2A~C)

CTLIEHEIZ. U L/8BRASGy 4T L /oMl & 3Eig
BLIbDH, sGyRAL-MIEZRbEEE
L. FERESTHnlE &334 Uz b O I3 FE AT A & iR
CEELUI. FlsGyBLicMlal itk Lcd
DIIFERET A a5 B Uichs, JEBET
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Fig.1 Flowcytometric analysis of MHC class I on 203G glioma cells on day3,7,12 and
20 after 5SGy irradiation. A. Day3 B.Day 7 C.Day 12 D.Day20

B]  control 56y
156
3
A
2]
none A
e . ey )

A. B.
87
] control
g] 56y ) none
» 81 none Gy
S %4
831
&
=
o . . N -
10° 10! 10° 10° 10*
FL2-H
C. D.

"

Counts
40,1020 3040 50 60 70 0

,..
(-]

Fig.2 Flowcytometric analysis of MHC class I on glioma cells on day 3 after 5,100r15Gy

irradiation.A.5Gy,B.10Gy,C.15Gy.
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FREOWREIBRHRIKET S EEDhTNSY,
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Fig. 3 CTL activity against non or 5Gy irradiated glioma cells

%
80

70

60
50 /

P =
40 o

—&—cocultured with 5Gy irradiated
= | cells,target 5Gy irradiated cells

— -#l— - cocultured with non irradiated
cells,target non irradiated cells

e-= ; :
30 — -A— -cocultured with 5Gy rradiated
v ——— ] W~ oo e TS —X cells,target non irradiated cells
20 — =¥ — -cocultured with non irradiated
cells,target 5Gy irradiated cells
10
0
10:1 20:1 40:1

E/T ratio



Neuro-Oncology 8(2), 1998

AEZ= T ADEEEZRINBERL N, 55
b b DEEE HAHRBA Lc B OMHCOZE LA R
AU, REREET OB, TOREERET S E
TIHEIBEILLDZ EEDNS,

[¥:E]

203GHI RIS U IR A BB 95 2 itk - T
MHC 7 5 Z IOFEEHWEH L, TS DMEEICw
TACILER O WR Ll Edibh 720 THE L
s

[3z#K]

1) Abdel-Wahab Z..Dar MM. ,Hester D..et al:
Cell Immunol.:171,2,246-254,1996

2) Santin A.D.,Hiserodt J.C.,Fruehauf J..et al :
Gynecol.Oncol.:60,3,468-474.1996

3) Santin A.D..Hermonat P.L. Hiserodt J.C..et al :
Int.J.Radiat.Oncol.Biol.Phys.:39,3,737-742,1997

4) Hareyama M.,Imai K.,Ban T.,et al:Nippon Igaku
Houshasen Gakkai Zasshi:48,12,1572-1574,1988

5) Hareyama M.,Imai K.,Oouchi A_et al :
Int.J. Radiat.Oncol.Biol .Phys.:40,3,691-696,1998

6) Laihia J.K.,Jansen C.T. : Eur.J.Immunol. 274,
084-989,1997



Neuro-Oncology 8(2), 1998

HRNT IV FF VRERIEICK 51EEgliomaflifd(C
B IF3HMEEMNRERICET A (52 3H)

ST RREAVE, BRRTASE AR

RHEZ., LE . aFE—. JARRE],
BREH. AF . By, BEF B

Effect of intracellular glutathione concentration
on hydrogen peroxide and cisplatin-induced cytotoxicity
in glioma cell lines(The second report)

Masataka Iida, Hiroshi Doi, Jun-ichi Iwama, Shunji Asamoto,
Shigeo Sora, Ken Hino, Hiroyuki Sugiyama, Kiyoshi Matsumoto*

Department of Neurosurgery, Tokyo Metropolitan Ebara Hospital,.
* Department of Neurosurgery, School of Medicine, Showa University

Abstract

The relation between the intracellular glutathione (GSH) concentration and hydrogen peroxide,
cisplatin-induced cytotoxicity was investigated. Intracellular GSH concentration in human glioblastoma (T98G,
UB7MG) and glioma (KGI1C) cell lines was one or two orders of magnitude higher than that of hydrogen
peroxide and cisplatin-sensitive human leukemic cell line (HL-60, ML-1), which showed higher sensitivity to
hydrogen peroxide and cisplatin. Both hydrogen peroxide and cisplatin induced internucleosomal DNA cleavage
in human leukemic cell lines, but not in glioblastoma and glioma cell lines. However, both hydrogen peroxide
and cisplatin produced apoptotic cells, characterized by cell shrinkage, nuclear fragmentation and chromatin
condensation in glioblastoma and glioma cell lines. Pretreatment of these cell lines with
L-buthionine-[S,R]-sulfoximine, which significantly reduced the intracellular GSH concentration, increased
their sensitivity against hydrogen peroxide and cisplatin, whereas pretreatment with N-acetyl-L-cysteine, which
did not significantly change the intracellular GSH concentration, only marginally protected the cells from the
cytotoxic effect of hydrogen peroxide and cisplatin. The results suggest that drug sensitivity of tumor cells can
be modified by glutathione-modulating compounds.

[FCeiz] (hydrogen peroxide, Wl FH,0,) &, RRIZ7Y —F
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NOFT HEOHEREEFEFESFIASNTED, € FETH TS FFRH (VAT T F D glioma HIfE
DEIZIRZ PANPAEBIEHOBEDRLB LT Hick i 2 MlaBEEHED . b5 apoptosis D
DNABEEMRZH/ T 5 7% F4 L (glutathione, Ll EleA LB h a9 HEE L, IRICHIIBAIGSH L AL
TGSHWHET 5 LbbhTHET, Z ABENCHRBS B EET, T OMIBEEEEL
AE. xR EHBRERETH S EHBIILKRER MIENGSHE & DR A HmE LD THET 5,
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1. Al ek

human glioblastoma cell line(T98G, U87TMG), human
glioma cell line(KGIC), human leukemic cell line
(HL-60, ML-1)% 10% fetal bovine serum (FBS),
penicillin 100 U/ml, streptomycin 100 mg/ml & RPMI
1640 £5#h, 37°C. 5% CO, BilHR. HEEEELHT
IZTA vF =z Ui,
2. HilEFEDIERE

Chamber Slide F CREHF I B/ EEMEIC.
HO,FRE YR TSF U Z2BEMUTUREDA ~
Far— g YRICAHEZEREMSI TRE L.

& 52 . 4% paraformaldehyde T [& £ L May-
Grunwald-Giemsa Je B & 1T IVEREMIZE(L 2B E L
720

EMBICN LT1L8% T /o — R IV ERIKE)
{Z & ADNA fragmentation assay fEfT L. apoptosis D
HALERIIEHE T &H S DNADladder pattern 047 4
EHE Uiz,
3. M EE

5 B3 M fE % 96 well plate (n=3)IZ## L. L-
buthionine-[8, R]-sulfoximine (BSO)% 0~ 10mM. N-
acetyl-L-cysteine (NAC)%0~30mMD #4J BETHM
U A Y F 2= 3> LT

5T, HO,20~3mM, YRA7FF %0~
1000mM DM BE TENENBSO. NACEMAED

Figure 1 : Morphological changes induced by cisplatin.

HTERBPICEM Ut 24 BlA U F 2 X—
¥ a %171 50% cytotoxic concentration (CC50) %
3-[4,5-dimethyl-thiazol-2-y1]-2,5-diphenyltetrazolium
bromide (MTT)EIZ & %590 nm BB L DB L
e

4. #lEANGSHIE &

I DOGSHZ . EFEDHHEIZ LIzhin, 5% b
U7 ooBBR (TCA) ICL D #il L. =— 7Lk
#. DTNB-glutathione reductase recycling method 1< &
DER L. TCAHHERIEFODNAR (DAPI #)TH
b, #Mila10MEH ) DRICHRE L1,

[#EX]
1. MilaZEDERE

EZBEMBERICENT. HO, B LUV R TS
FrOMET, IXTOMLEBEHMEKICE LT
apoptosisiZ MM E SN2 MBEABOH /N L8
apoptotic body 2 4 28 ¥ 641, F /2. May-
Grunwald-Giemsa %48 ClXHIEAEROfHE/NE &I
7 o< U OEELBEINIZ(Fig).

L L., LEERDY +— L EOfHEHMIaL., JE
MiaicBL EFZ oh BN P OFEMIEA, £
NZ N HIMEIZEREL LDNA fragmentation assey% fifT
Liz& A, fFBLUEETROVFNIZENT
HapoptosisD A {LFHIIEHE & X415 DNA ladder(3 3
¥ LMD - 72 (Fig.2)s

Cisplatin induced morphological changes such as production of apoptotic body,
cell shrinkage, nuclear fragmentation and chromatin condensation in T98G(upper
column), U87MG (middle column), KG1C (lower column),

rigth side(phase-contrast microscope), left side(May-Gruenwald-Giemsa stain).
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Figure 2 :
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Effect of cisplatin for DNA fragmentation in glioma cell lines.

Cisplatin did not induce internucleosomal DNA fragmentation (so-called DNA ladder),
a biochemical hallmark of apoptosis, in glioblastoma and glioma cell lines, but induced
morphological changes such as production of apoptotic body, cell shrinkage, nuclear
fragmentation and chromatin condensation(Fig. 1).
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Table 1  Effect of pretreatment with BSO or NAC on the intracellular
glutathione level (per 10° cells) and cytotoxicity of H,0,.
T98G U87TMG KGIC
GSH CCso GSH CCso GSH CCso
Compouns (Mg (mM) (ug) @M) (ug) (mM)
BSO 0 (mM) 482.1 >3000 474 1344 222 >3000
0.001 3143 >3000 243 1271  11.1  >3000
0.01 7.1 2134 37 1822 0.1 1110
0.1 6.7 1571 3.1 172 0 126
| 0 2383 2.7 207 0 149
10 0 246 1.6 54 0 62
NAC 0 (mM) 482.1 >3000 474 1344 222  >3000
0.3 396.5 >3000 323 >3000 228 >3000
1 5009 >3000 348 >3000 16.1 >3000
3 3027 >3000 446 >3000 169 >3000
10 143.6 >3000 314 >3000 152 >3000
30 0 Dead 2.9  Dead 0.3  Dead
Table 2  Effect of pretreatment with BSO or NAC on the intracellular
glutathione level (per 10° cells) and cytotoxicity of Cisplatin.
T98G US7MG KG1C
GSH CCso GSH CCso GSH CCso
Compouns B® MM (b @M) (g @M
BSO 0 (mM) 482.1 >1000 474 >1000 222 >1000
0.001 3143 >1000 243 >1000 11.1 >1000
0.01 71.1 950 3.7 >1000 0.1 =>1000
0.1 6.7 75 3.1 12 0 185
1 0 55 2.7 5 0 45
10 0 12 1.6 3 0 20
NAC 0 (mM) 482.1 >1000 474 >1000 222 >1000
0.3 396.5 >1000 323 >1000 22.8 =>1000
1 500.9 >1000 34.8 >1000 16.1 >1000
3 3027 >1000 446 >1000 169 >1000
10 143.6 >1000 314 >1000 152 >1000
30 0 Dead 29 Dead 03 Dead

AGSHL RV AETF S8 %, /2. NACIZGSHD
WRERTH SV RATA AT 5 2 & THIEA
GSHL NIV E ERIEBLEIN TS,

F AL control M B D 10°8 35 7= © D HAE A GSHE
1L T9BG(482 1 g)» USTMG(47 1 g)» KGIC(224 )T
H Y. Table IKIFFILWLA, HO,BLUIVRTS
F K U TRZHEOR VOHL-60(1.4 £ g)s ML-1
ROuITH L8~34EDEMEERL Tl B
GliomaMifgNGSHL <X, 7V —F IR IE
ELT, TIFIVEH. aE&BRmEicE EEL
TWaEZEZ o, £/, Fiat U/-MIIaFEDTERER

EICHHELTHAWEHEIRETEZINEEZL
3%,

BSOZ i B FH IS B NGSHZ 1 RIT B2 12 f5i8
4, FARSHARBHICTES S/, Jhiox
LT, HEAEBEDONACIE., HEAGSHL L
ETHMS LD, SREMNTEpHE T ICER
T 5 EEZ o HIEFEEIERIZ@ Tz iz DD,
HIZHIIEBAGSHY NIV A BT 3812, Y EDORERD
5. FERIC XY gliomaKilaD MFEAGSH L NV %
ANENBRIET A5 ETT 5 FFRADHIESDR
IR T = B AREHDI R I iz,
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#R(T98G, USTMG, KG1C)IZapoptosistZFFEMY & 241
LIBREZ AL A F8E L 72 D%. apoptosis® A (L B 1E1E
T# ADNA ladderA b 78 5 7,
2) Control glioma#fi fa#k DM lBAIGSHE 3. H,0,%
LY R TS5 F ICEEEE AT A FEMREERD
8-334EE AR L1z,
3) BSOIZ I8 AR F Ry IC M le N GSHZ #4518 = &
HO,B KUY RT5F v OMIEEEHE RS
o, NACOREIERIIABANIE - 7,
H Y EDNS, ABRICglioma D #ifa NGSHIREE
EBPEIEBIET. VAT SF U ONEBHREE
IR T E ZAREHARE I . 4% in vivo IZB 1
AR EET A LB,
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VAT S F i BERENS MG E N,
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Etoposide, mAMSA [i4#e [Z & (F 5 ATP binding cassette
superfamily (MDR-1, MRP, C-MOAT)mRNA ®D FIFHR

Expression of ATP binding cassette superfamily (MDR-1, MRP, C-MOAT) mRNA
in etoposide and m-AMSA resistant cell lines

BNEFERY: TatfREs et

MALA. FHREFNW, HEE=. X8 &. RBEEE

[EE]

BAEEREET O LTOZHMBEOEEBEFLELTIRMF—(KEEHLE R T THBmultidrug
resistance-1(MDR-1). multidrug resistance-associated protein(MRP)HV;EB SN TLVvAH. |k, LD
human canalicular multispecific organ anion transporter(C-MOAT)IWHEEE 1=, SE. DNA R34 U X
5 —E1IBAEFTH Setoposide Lm-AMSAZ Fl L \GEFEB DM MR Z B L. T o OMR-1. MRP, C-MOAT%
mRNAZRE THRIE Ul MOR-1ET X TOMAHKRT. BHETDH > 7. MRPIE48. 5%(32/66) D #f i % TC-MOAT (2
39. 4%(26/66) DI TIBMETBH - foo RITHERED KA ZC-MOATERRETT 5 728D ITMRPER . C-MOATIS TS
%ZR-m8, ZR-m9, T47D-m19#Rfa Tetoposide DA EHEDRAE E{Tofze FNENOEEHE L TTS. 6
+8. 1%, 64.5=8. 4%, 56.3%:7. 8%% Tetoposide DFRAZTHEN D LTIV, LLELUDNA Ffiaq Y %
S—E I EBAIRECE OV TITRIVF—(REFEMEHEE AR T THEWRP. C-MATHEEICRE L, EEEBL

Tha RSN,

[EC&IC]

PUBEARNTR B ISR LR L 21T 5 ETKE
BEELL > TS, FL ORANCACH LS
% 2 Flifi P D Jf K &z + & L Tmultidrug resistance-
1(MDR-1)i# = ¥ . multidrug resistance - associated
protein(MRP)# x2S ELEERRHT S 7o i JRifE
¥ {2l @ human canalicular multispecific organ anion
transporter(C-MOAT)EzF i HEE X /Y, Tho
FERM I 5 T RIVF—KERHHAR 7T
HB. 4B, DNA MRAYAF—¥ 1 ( PADE
EHITdH % etoposide Em-AMSAZE Fi L, 66FEE D
HHRE=EIZLL. TH 5O MDR1. MRP. C-
MOAT#mRNAE THIZE LD THET 5,

[ « HiE]
1 e & B

EbHROEMAE TH S ZR-T5B. MDA-
MB-231,T47D . MCF-7% 50unit/ml Penicillin G . 50
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unit/ml Streptomycin, 10%4~ & 4 ML 7§ % & b0 L 72
IMEM B4 38 7P 12 TRk B L 72,
2 etoposide * mAMSATHPE#RD i 31

ZhZh O M4 table 11277 7 (&8 Eetoposided
S0 IEmAMSADFLET. 3 HMEEELI, £L
T, FhEhix/o—rv= 7L, (KBETHEk S
U 72 [ZR-75B(13 #k ),MDA-MB231(11 #k ), T47D(12
#R)LMCF7(14#0)]. & 5I2F O—ERIC 4 table 10D B
PBEetoposide d 5 W [Tm-AMSADTFZE T T 2 v A ks
Fe AT I EEMHEAR AR S U7,
3 )=¥rTowravy

total RNAD L 77 = & UL EA BN T
fTo72, total RNA 10 £ g% 1 %47 ) L CEKIKE
bs FAMB 74 —Z b5 v X7 7—L1 7
o —7 HAOMRPE C-MOAT®D cDNA table 21275 L
e 54 <7 —%BORT-PCRICTIEK L. MDR-1D
¢DNA (3 Fojof¥ &= (National Cancer Institute of NIH )&
Dt shicbDEFEMALE. To—T0P5X
WEZ VT LT SA4 1 07 %A (Amersham.
rediprime Kit)o *PZ UV L7z 70— 7 dR—DFA
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Table 1  Drug Concentrations for Selection of Resistant Cells
1st selection 2nd selection 1st selection | 2nd selection
with etoposide* | with etoposide* | with mAMSA* | with mAMSA*
ZR-75B 300 900 30 20
MDA-231MB | 500 or 1000 1500 or 3000 100 250
T47D 300 900 50 150
MCF-7 500 1500 50 150
* ng/ml
Table 2  Primer sequences
Gene 5’ primer 3’ primer
MRP 251AATGTCACGTGGAATACCAGC271 965AACAGGCACGACTTGTTCC47
C-MOAT 2986 TGAAGTTCTCCATCTACCTG300S | 3867CCAGCCAGTTCAGGGTTTGT3748

QY74 g —linATY T4 E—va S8, B
I OmMRNAZRE#EE Uice £ TN OmRNADE
BidF Y A M IS THEEL L
4 *H-etoposidefifa N ERE R OHRIE

M HE3.5 X 108 % 6-well dishiCfE & FH. 264
M® [*H}-etoposide & 1 Z.37° CTA »F 2 —hL
P25 1558 4553) o T D, HKIGPBSICT 3 [H
¥z L. 2mld0.05%SDS%E M X fzo € 417 8mlD
v UF T — VIR A UBUTE A RIE L.

[¥ER]

Figlic / — ¥ v 7 a5 v/ OMRETRT .
FuybA MY =ik BEEITZ. MRP. C-MOAT&
iz b i { B IS T 72 ZR-VP13(900) D fi %
100%)E &L, TDMOMMBOKEEZ%ESR LI
(table 3)o
MRPI28.9%(19/66) D #E fa THEEEHE (31%LEL E).
19.7%(13/66)D K8 THBH11~30%)TH o 2. &
¢ I2ZR-75B. MDA-MB231 T M etk 22 -
Too BHRIZTRTEHTH -7

C-MOATI318.2%(12/66) DM fa Ti&lg ¥ (31%LL
Ey. 21.2%(14 /66) T35 % # (11~30) TH - 2o
ZR-TSB TR A MRS { . REO MBI MRPE
B LTz, 70— 7 HMRPOC-MOATEAED
D= OGN TN A E¥—Ya s LTD
= LH# Z 57z 7z ¥ RNase protection assay %17 -
tro BRENATYFAE—Y a3y LTOREFNE
B 1= 75 & 73 L RNase protection assaylZ 51 T b
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) —H¥oToFs v ERBOKRIBELSN
CMOAT 7 B — 7T DMRPANDNA T Y A —
v g YR\ EIhI(EE),
[*H]-etoposide D M I B B E (3. FEED KA
1 C-MOAT %844 5 72 DMRPIEYE . C-MOATREHE
T& HZR-m8. ZR-m9. T47D-m19HHI a2 TIT - 72,
WAk & B U Ot ERIC B TENENTIE
81%. 64.5+84%., 53.6*7.8% % T[’H]-etoposide D
HMEANERERED LT, (Fig2)

[EZ£]

MDR-1. MRP. C-MOAT#{zfid. Th<Th
19864F . 19924F . 19964F IZ#R 45 & 4172 ATP binding
cassette b T VAR —F — - A——T 7 I —|C
BTAREFTHD. Hi 2ERRBAMEICS TS
IZUNF—EEEEHR L S TH B T LGRS
N TOEBERERAFINTHSE"Y, C-MOATIZ
DNTRYRTFF VtcBIE T 5 2 EMERS
NTVBWKRERAL EHZ N, e DR LT
66 FEIA D T HEHR 12 35 1 TMDR-113 3T D #i la#k
Tk, MRPIZFIEH D 5 5 £48.5%D M A%k T
M TdHh - 72. HFiTetoposide M EEM B IZH 1T
MRPHY64.7%(22/34) TR HET & b | etoposidellif # 12
B TMRPOEEM BRI SN7. m-AMSATH#E
~DOMRPOBEZE 2~ OBRFE LR TIEHER
e Ll A EOHE T, m-AMSAT MR
D31.3%(10/32)"MRPE# TS U . MRPOmM-AMSA
it~ D ERTRE NI
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Table 3  Quantitative Analysis of MRP and C-MOAT Expression
cell lines MRP1 | C-MOAT2 cell lines MRP1 | C-MOAT=

ZR-75B 3.3 6.8 MDA-MB-231 8.4 2.1
ZR-VP2(300) 24.6 48.6 | MDA-VP4(500) 41.6 341
ZR-VP3(300) 42.6 90.6 | MDA-VP7(500) 52.6 3.1
ZR-VP11(300) 17.4 59.6 | MDA-VP11(500) 7.4 2.6
ZR-VP13(300) 18.7 58.4 | MDA-VP12(500) 44.3 10.5
ZR-VP16(300) 743 96.7 | MDA-VP13(500) 5.6 7.1
ZR-VP20(300) 97.0 98.6 | MDA-VP7(1000) 24.6 11.6
ZR-m1(30) 8.4 21.6 MDA-m4(100) 49.8 5.1
ZR-m3(30) 7.6 4.6 MDA-m5(100) 66.6 3.1
ZR-m4(30) 8.1 30.6 MDA-m6(100) 50.0 2.6
ZR-m6(30) 8.4 5.3 | MDA-m14(100) 55.7 9.6
ZR-m7(30) 9.6 29.6 | MDA-m15(100) 42.6 10.3
ZR-m8(30) 7.9 33.1 | MDA-VP7(3000) 62.2 7.3
ZR-m9(30) 8.8 52.6 |MDA-VP13(1500) 6.8 1.6
ZR-VP11(900) 34.6 57.6 MDA-m4(250) 43.6 2.3
ZR-VP13(900) | 100 100 MDA-m14(250) 57.2 7.6
ZR-m1(90) 3.1 27.3 MCF-7 5.1 1.6
ZR-m4(90) 2.3 5.6 | MCF-VP3(500) 6.3 2.0
T47D 7.6 5.7 | MCF-VP6(500) 24.1 1.3
T47D-VP1(300) 7.5 6.3 | MCF-VP7(500) 11.3 3.1
T47D-VP4(300) 8.7 26.6 | MCF-VP8(500) 12.6 2.2
T47D-VP5(300) 21.3 5.6 | MCF-VP10(500) 13.6 2.1
T47D-VP7(300) 6.6 18.9 | MCF-VP13(500) 7.3 2.6
T47D-VP10(300) 6.4 17.8 | MCF-VP15500) 6.1 3.3
T47D-VP15(300) 5.1 10.3 | MCF-VP17(500) 6.8 2.7
T47D-m2(50) 4.6 17.6 MCF-m1(50) 7.1 2.3
T47D-m6(50) 8.1 7.8 MCF-m2(50) 5.3 3.9
T47D-m7(50) 8.5 18.6 MCF-m4(50) 6.7 3.6
T47D-m9(50) 9.6 6.7 MCF-m6(50) 7.3 3.1
T47D-m15(50) 8.2 23.6 MCF-m10(50) 7.5 2.1
T47D-m19(50) 7.6 47.6 MCF-m11(50) 9.8 123
T47D-VP7(900) 10.6 3.3 | MCF-VP6(1500) 43.1 1.1
T47D-VP10(900) | 33.6 2.1 |MCF-VP17(1500) | 63.5 1.3
T47D-m6(150) 17.6 6.7 MCF-m1(150) 9.6 1.6
T47D-m7(150) 16.3 3.6 MCF-m2(150) 10.3 2.1

1 The value is difined as the ratio of the number of sublines to the number of
ZR-VP13(900) which has the most expression of MRP of all resistant cell

lines.

2) The value is difined as the ratio of the number of sublines to the number of
ZR-VP13(900) which has the most expression of C-MOAT of all resistant

cell lines.
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Fig. 2 Etoposide accumulation over a 45 minute period in parental cells and the drug resistant sublines.

C-MOATI IR D39.4%(26/66) TR T H - 720
% #l B T 3 etoposide it ¥ 41 2 D 41.2%(14/34)
m-AMSATH M D 37.5%(12/32) TRtk THIZ 12K
EHENEEOONTIN 7o MRPOEWT
C-MOAT®D AFEW, L T 5 #liid T Detoposide D F FE
FEED L TH Y C-MOAT Detoposide, m-AMSATif
PO GHRE I

etoposide m-AMSAZ% & 0 b AN IIFR % #l D i B
HIZiZ. MRPIC & 2 BH O MIEAER DD LIS
I MRIROBYPERL EXEMINTE o
e, LM, HFZIZC-MOATHetoposide, MAMSAD
MBS LT a I O LIS NI, 5.
ZHIMEA S X5 ETC-MOATORIS b E LT
N ST,

(3]
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wIZRIEIC B 17 2MDR-LEGF DFIR EMIBI SPET

Expression of MDR-1 gene and MIBI SPET on glioma patients.

ISR MR Rl AR T AR R M e B AR
B FEIE. MIEFE—+, ZRAE. BEALE, BERE—HEE . AJIER

[FL&Ic]

HRBE I Y B LR TRIER O R FEAT
B L BELER 85, ERIMERFOFT
% 7| it #% B F & L T P-glycoprotein (Pgp) &3 % o
Pepld £ #Iif ## = FMDR- 1 ORHEAT. HEHE
MR M R DR HIc S8 L. EHIOFFHICHS
LT3, O PepDFBAEBBUTHERDNE
5 INE DRBEEIC DV TUIT O 2 ERHOEEM
Tt L7z

Technetium-99m sestamibi (MIBI)i U { DA DEE
TREEMED b 2 I ZBFICID AL, P
OMETHHEINE Z EBBREShTNSY, X

Thallium (TT) i MIBI& & 75 O | energy-dependent
active transportic & D MIIAANEZBEIT 5 TIT
ZOHEFED b L —Y — Dinitial distribution, uptake,
retentionZ ML EE#RE U #HERFE IE D Pep D FHL & i
FcEgRITE A0 &) e Ll

[ &AHiE]
19964E A ©19974E O 12 B IRERFER S THATTEHE
EZF19EM (B15. kaA, 30-82F. FH
55.1F) A%H & Uiz, MESFIYIC I3 glioblastoma
(GB)?%11fl. anaplastic astrocytoma (AAs)2%4 4. low
grade astrocytoma (LGAs)HS2 fl . =8 #fE %201 T

Table 1  Clinical, SPET, molecular biological and immunchistochemical data of 19 patients
No Agelsex diagnosis TI SPET MIBI SPET RT-PCR Northern Immuno-
E-UP D-U RI E-UP D-UI RI blotting histochemistry
- Pre-therapeutic -
1 42/F GB 250 243 087 462 343 074 4+ ND +
2 48/F GB 275 359 130 683 494 072  + ND +
3 46/M GB 447 520 125 1025 667 065  + ND *
4 69/M GB 169 296 176 246 224 098  + ND +
5 5/M GB 400 300 075 1300 12.00 092  + ND +
6 43/M GB 561 521 107 571 535 094  + ND +
7 55IM GB 243 447 172 333 750 2256  + ND +
8 61/M GB 500 263 053 594 478 080  + ND +
9 72/M GB 581 541 107 562 555 098  + ND *
10 69/M GB 250 208 083 250 263 105  + ND +
11 82/F AA 220 205 080 508 500 089  + ND ++
12 32/M  AA 289 247 075 350 525 150  + ND +
13 39/F LGAS 105 143 108 103 088 095  + ND ++
14 51/F LGAS 098 1145 147 860 098 088  + ND +
15 77/M  Meta 350 267 076 860 400 047  + ND .
16 55/M  Meta 239 246 103 644 300 047  + ND ++
- follow-up -
3 46/M GB 280 330 140 280 3.50 1.30
17 65/M GB 145 103 080  1.03 099 096 ol dy ﬁl’f.'ﬂ‘é?",‘.ﬂi’ﬁféﬁ’..ﬂ??ﬁfp‘ﬁm
18 32/M  AA 098 102 104 142 1.03 092 R e b £ok aacind
19 55/M AA-GB 544 425 083 374 580 155



& - 7z 4l Hi I single-photon emission tomography

(SPET)®MRIZ 165147V, 4 Gl BE@E DI

To1e

SPETIZ £ 9 &AIC 111 MBqD % U 7 L201( ™
T1 )R 58204 O % B 1 8 (early image). 30 %
D8 % % {8 (delayed image)& L7z, RICHE%A 3 H
& 1 TMIBIZ AW e B 2 AR IS FIRTIT - 72
RII£600 MBq® *"Te-MIBIA# 5 U, TIE&E204
3SFMOBERE Uiz, /T A —% —& L Tuptake
index on the early image (early UI). uptake index on the
delayed image (delayed UI)» R UBEH D2 E4 R T
7z iretention index (RDZHLH L THIZ,

REF IR U FEYF AR

JREAE AR UFRT-PCR, Northern blotting F DHZA |
FIWIFITHR L, Fb<) VEERVKEZETH
BRICIE A LIRFE LTz

MDR-1D 75 4 v — Dzt MDR-1 codon
70-776 % A/ —F BERTIERL LAY, a v bo—

JU & LT G3PDH (codon 70-369)

ZR7z. RT-

PCTR. Northern blotting{ BEFE D J5 ik THT - 72, #
MEATHERBICMA ., RERA LT 572, P
DRFEGIILAB-SA & i, HifRiZZymedd
LA LTz,

[#%R]

TI, MIBI & & 12 Gd-MRI D & O EEALICE H A S
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MBI EHOMERBEICIZ LMY AZT N,
retention b FHH > 72, MIBID washout 3 35 % ¥ 1 55
DHIEM » 720 IEBEZICMIBIRZE L 7- 4 FEHIP.
1 Bl W uptake 252 5. & DEEFIZEBE DMK
D FFMAZE L7z (Table 1)o

ALEE B & O#E Tluptakeld TIL MIBIE &
BHEEHOMBRBIETEIENERE T, EfEE
& @ 75 &Y uptake % H D - 2o MIBI T i early
uptake¥, TITlddelayed uptake DIEMEEFIZ HfF 4 5
A2 & - 72 Retention index(RI)iZ ¥ ¥ JE 5 i<
&L AFICMIBITIHBEEIZIE L A 50 72(Table2),

RT-PCR TIZ L fEHI TMDR- 1 gene D FEIH A
720 Northern blotting I~ & % MDR-1 ®m-RNA D 7 &
BTEUD -7 RERETHEHLGASPEBOIES
T D i & P B A i Je ik 3G Sz, GBODEE
MlgRaINEh-To. —HERHEETIIES
i B RICPepD Retatk s B Sz,

[EZ]
BEINIRIOD b —H— I HMFEE EDFE L D
FHETHAT AH. TL MIBLUE A b AkICS 6
U\ GA-MRITEHDOEM (‘&M oBsE LT
B EHBIZNBEL) ICBRSEYAETHh B,
TL MIBI{A 1 & B MO E#75 & D476 A HEHS
AHEVIBEHRTHGIMRIV EOFRRAERT DT
{275, UL, MBI PepARE L TUVE

1. enhance FNLNERALICIEM DA FE NI -7z,

Table 2  Uptake and retention index on SPET

WAENS, MIBIDZ U 75 v ARARIET A ET.

Early Ul Delayed Ul RI
MIBI SPET
Glioma
GB 5.71+3.47 5.31+3.15 1.010.68
AA 4.10+0.84 5.35+0.41 1.34+0.31
LGAS 1.08+0.06 0.98+0.00 0.92+0.05
metastatic tumor 7.52%1.52 3.50+0.71 0.47+0.01
TI SPET
Glioma
GB 2.87+1.14 2.99+1.07 1.124+0.40
AA 3.44+1.50 2.82+1.24 0.82+0.07
LGAS 1.02+0.04 1.14%0.01 1.13%+0.06
metastatic tumor 2.94+0.79 2.56+0.15 0.89+0.19

GB;glioblastoma, AA;anaplastic astrocytoma, LGAS;low-grade astrocytoma

Ul; uptake index, Rl;retention index
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&5 DRI MAHRETEE EDORIGH E U MBS
FHTH 5,

TI & *MIBI D uptake & retention (3 278 5 . TIHE T
3 "active transport" TH D AFX N B DITxf L2,
MIBI®D uptake iZ eytosol IZ#E & L TiTH ' MIBID
feEdE. MlaA: bay R 7R ELREICEEST
b5, T LT OHEHICPepBET B EEINEY,
Pepli { D DEETEEFRAL TS Z EHH
ExhTE Y. REEFITHT 5 BRM AL L.
fEEO{LERE LML 529, MIBIO£REE
P VTZ v ADRA EIZPgp A BRFER LTS [E
BOFEEETET 50

#E R IEAE T ORI R SR EF R RIZB M
B U7zc PepDHEBRITERMEBETCEIES L. —
FMIBLIZEHEEIC A L CERET 2HRIE SN
720 RT-PCRTHHZFIZEH TH - 72H3%. northem
blotting TIZMDR-1FE BV R - 7o, MERENE
TMDR-IDEBRRBIINETORE TIE3% -
BUNEFENRR SN, RT-PCRIZBEEN B ZHIC
EEOMEMNEIZER LIMDR-1ELRLT S
EHERIZ NS, RERBOBHEMIED S IZRIOR
RICBL{—H L/

Z DR R L U'MIBI SPETOD B & 5
PepDFEHAHEN T 5 = LR, (LEREDEH
PREEERFTIETEZEIHHREIBONIER
b,
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Expression of the drug resistant related genes in glioma cells.
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TV A =< DILEFEDONREHIBT2HFEL
TEAMEIERTH Y., BFFEEREST B HBIC
T DIEBEOERER~OWHOFESDMNE Z &I
RELEERDIH B,

SR~ DPEFERERELTHERALTLS
ACNU & vineristine cisplatiniZ 20Ty £ OTHFEIC
BAE LT 5 & ah s BAMHMEREFORAE
7 F — < Hifaks R O R IES FAEARIC B O THRET
L. ZH F T D Northern blotting?: 1= il £
RT-PCR#E: & D bR L. BIRIEH DA fEH %
EHICBE LU,

[ &EAHFE]
MEHE ) A —<Hilatkstk L IR o h/- S
VA —<HEREK1THTH %,
FBL A U BIZTIZACNURBICBIS 5 &
& 1 % MGMT i# {£ F (O ¢ -methylguanine-DNA
methyltransferase). vincristine2$ DI P53 5 &

Fig. 1

MGMT | e S e

MRP/GS-X 8 #% g = -

DNA poly. bee B e e

Surviving fraction

& N A MDRI (multidrug resistance 1) # 1% F <
cisplatin® i ¥ 12 B 54 5 & 241 5 MRPI (multidrug
resistance associated protein 1)/GS-Xiff {x . DNA
polymerase 5 i {z-F. MT2A(metallothionein-2A ) i&
5FTh 5B, Tk DHifakk TDEER TMRPI/GS-X
&DNA polymerase £ 12D TIXACNUmMMEIC BIS
TAHILEDNEILN TS,

J5 ik M B #R 12 D W T d Norther blot#s EPCRE
ik v JEEY 7V TldNorthern blotEED A 12T
FEH B A e U7z, Northern blot#k 1345 4 Mk B Of
LA 5 AGPCHE % L vtotal RNA Z F5% L20mg 4™
1% T7H e -5 VP TEKKE U, nylon
membrane {Z blotU 72 # . ¥PTHEE: L 7o MGMT .
MDRI1. DNA poly. . MRP/GS-X, MT2AD 7 10—
7 % A\ hybridization& 4T, autoradiography - fiifT
L7z internal control & LT f-actin® A iz, X5
ICFEHE LR RA L E RO R R & O M2 Bt
HAINEIDKF LI, MEKIKODVLTE
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RT-PCR# b AL \MGMT, MDR, MRPIZ D\ THH
ZHeEt Uico primerfRE 12 BIUAE HPEELD
THH A /2720 2. SuperseriptllZ FI U Img DRNA K
YD RTZFTL . PCRIZ94°C30secy 55°C30sec, 72°C
lminZ40% 1 7 )L THT 5 72, internal control & L T
£ -microgloburinZ AL 72,

[ERRUEZR]

Fig. 1M Ba#kIC 36 1) % ACNUITH # & 4 78 B8 & &
fcFFE% LT, Surviving curved & (X T98G .
U138, SF188AMiD SHRIZLE~<BE & T Tt E S
WEXRbNS, BEFRIALLKT S &,
MGMTIZ Z D3 THOMIERHA L THE(HA
DESF)e MGMTHRIRBENACNUTNME EFEHEIT L <
BT 5 Z LATRT EFEAL B, £/ RT-PCRTH
ZD3IKRDAT/N Y KA TEHE Y Northem
blotting DR E—FH L7z, N FOBIMREEE
EHB LT AL TIERAEW D ERMEICERIZH
5bD0D, ACNUTHMEDMBICERATHSELZ
b0 —H. 7Y A —<HRICACNUZ AN L T4
BRIELEBTEEROBMAR ST
MRP1/GS-X°DNA polymerase A | B # il D #3%
L) BTHEAT LU bMHEELOHEEIERED ohil
Mot. BEKRFITIE. R—EFTLERELRDE
LT3 D BICHRAICRBERNEIN L TE T, BE
MHEICFSETEENHIFEDLDEDMD LA,

Fig. 2/ZCDDPIZ 2 T T o Surviving curvedd 5
13T430, SF188, U3T3HMlD SERICH A~ & it
HENMEVWERDI S, BzTFRRTEE—-DLOD
TINETRET S HOREBNHH, BATRTLIIC
MT2A, MRP1/GS-XD EH 6 b @EH LT
EH. TD3RICHY T 5. CDDPIl i3 % H 1%
EWI T EEFHENTNED, SHRIOKERTD
ACNUEZR Y| THHEICEET 3 L XN 5B EFH

(@R L TOhidetE] &0 BigboTian
BRI DMZ Tz, 728 RT-PCRIEMRP1/GS-XIZD
L TiEiZIENorthern blottingDFER E—F Uik 5 72
A, MDRIEASEIER LIk TORBINTEA LT
CRETEEMh -7,

U EDMifatk TORERN S, bo EbFRABON
ACNUTHE DM I 2 MGMTRIEEDKRETH
b . MT2APMRPI/GS-XDRIMEDBHAN I NAH
L. EHMFOMEICONWTREE52 5 8£2
5% e

FIIEBEELATOBEDO—RAETR T, 72 3A
ORFHBEE L Tha s, o2 hic U TIER
HRDPE L —BOEAEDI TS, £IT,
astrocytoma @ grade3. 412 U T 4 49 1< subtotal L
LU E N, radiation b TEFEE P ED
1E L EDPVA%AT » 72, FEHIZ. 4. 5. 9. 12056
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9 44 » HTIE LIERSIE. MGMTH
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b ODBIZ23 » AL 254 B LE JEFATIERANE
WHAEA A L ER AR TOEL. MGMTES
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BRIEWLC SRV TNHBMGMT 2 EHHHE LMI2AD R
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BOlEE T OZEPHMIITE, BRARSHDOELLEE
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J1)F—TDBEMEDS FEVMFMEITICE D
Individual Adjuvant Therapy (IAT) - £ 3 -

Individual adjuvant therapy for gliomas based on the molecular
biological analysis of the drug resistance

B IO S S

HA JB. AR . Md Ruhul Amin, fAK J&, #EAEE

[EC&HIZ]

7Y A —< ORISR L U ZEHRSZ MR
+ (D Reverse transcription-polymerase chain reaction
(RT-PCR)D #& R 1= & 5 U 72 18 51l 1L #h Bh & &
individual adjuvant therapy (IAT)ZBE L Tl RIS H
LURT % SOFRFELETRELLY, FWTIE., BE
% TORT-PCR & Z I #S < preliminary IATO#5 R
ZEEDBLELELIC. bhbhD4HOIATOHESEK
FEHCBALTHE R Lz,

[HEHELUAFE]
RT-PCR
FFFIC i U 727200 O SRS fh B p A

(low grade glioma 14 ff . gradell glioma 27 i .
glioblastoma 21| . medulloblastoma 7& & @
embryogenic neuroepithelial tumor 1061) 3 & U B
A bR —NELTERE M VA —< Ml
USTMGIZ ACNU, VCR, CDDP # & UF IFN- f %
escalating dose THIZ THtIL U 72 ZEHI M PEERUSTAR,
US7VR, USTCR % & UF USTIR & Y Isogen % A L 7=
guanidinium thiocyanate-phenol-chloroform single-step
extraction methodiZ £ U total RNA ZHli i U7z, %9
2 1 gD RNA & 9 random primer, RAV-2 reverse
transcriptaseZ A L v TcDNAAZ SR L 72,

PCREIS I 96°C— 14+, 35% 4 7 LD 96°C—
30, 55°C—30% (annealing) . 72°C—14+30%,
Hef&72°C — 743 THT = 12o ethidium bromide A ¥ 3%
agarose gellC THAPCREEM0 1 1D BRIKEN AT

T VANV I R —F =T THHbandH'3® Sz
bDEBEHE Uiz, PCROprimeriZ L FD DA H
LT v %5 5 O ° -methylguanine DNA methyl-
transpherase(MGMT), 5-CTCCTGGGCAAGGGGACG
TCT, & L UF 5- GATGAGGATGGGGACAGGATT,

multidrug-resistance gene 1 (MDR1), 5-TTTTCATGCT
ATAATGCGAC, 5 £ UF5-TCCAAGAACAGGACTGAT
GG ; multidrug-resistance associated protein (MRP),
5-AGGAGAGATCATCATCGATGG, % & U 5-GCCT
TCTGCACATTCATGG ; glutathion-S transpherase- =
(GST-7 ), 5-CATGCTGCTGGCAGATCAG, % X Uf

S“CATTCATCATGTCCACCAGG ; human £  2-
microglobulin -~ ( 82-MG) , S-TTCTGGCCTGGAGG
GCATCC and 5-ATCTTCAAACCTCCATGATG ;

interferon receptor (IFNR), 5-GTGGGCTTTGGATG
GTTTAAGCTTH X U 5-GCGGAGAAGGTAAATTCC
TTT ; Interleukin 15 converting enzyme(ICE), 5-GCA
AGACTCTCAAGGAGTACH X TF S-CCTTCTCTATG
TGGGCTTTC ; Interferon regulatory factor-135 & TF
2(IRF-1/2), 5-CAACTTCATCCCGGGGCTCAE &£ OF
5“ATATCCGGCACGGATTTCAT. IRF-12i3IRF-1%
& OIRF-24Z I 75 primer TH 0 . IRF-2D A% il jR
BEREcoT22I CTHINI 95 & Lic &k b BiE A K ik
LRI DbandiZ 4315 . NIH image % T IRF-1 &
IRF-2 DHEZRDH TS,

Preliminary IAT

19974E5 2 & 0 19984F10 B % T D FE22EF| O
#E BB HEREBICN LT FTic K D i U7 Ess
IS8 U THREDRT-PCROFERICE TV 25E D
IAT%FT o720 IATO ki #1895 retrospective
JZRT-PCREEH| O R ORI L D . MGMTE#
O fiE # 13 ACNU % . MGMT [ ¥ #i T {3 carboplatin
(CBDCA)ZALERIEDEAEH L LT, £0MHho
PCRO#ERZEE UTHARK 2 PE Lice Fio.
ZDDERE L TDFEM, Karnofsky's performance
scale (KPS), FHrffjii®B, MEBFHERELTE LM
BRIV S BRH ORI EAPRD B BHEIT Ui,
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Fig.1

U87VR(3), and US7CR(4), URTMG-I(5),
US7IR(6), USTIR-N(7),
2MG(A,340bp) as an internal
223bp), IFNR(F, 455bp),
with 0.005% ethidium bromide. M,

[(&ER]
HIAE | B PERBAEH 1= 3517 B FEA T P 45 o ONVERZ HE BT
#mFOHEH

USTMGE M7 Y A —=#k&E I DB Lics
KTt Pk ORT-PCROFE B AFig 1 ITRd o HEEA
it ¥ #k |2 MT Tassayls T~ & % B#kIS L THI06E
BEEOHMSEHICHT 2 IKAHIR SN (data
not shown)e RT-PCRTIE 2N ZN %243 5 EAMHPE
EEF b & PN IR =T ORI ED 5
Nize 2T2EEH ORT-PCRIC & 5 AT H O mRNA
FI B A Table 1127 o CHHDERICENT,
DA U b ML RO T B D 7 E B BRI T PR
FOFBHRB U E DD ERIZIED - Tz, FNESE
A E T ol L ChESEIC X AEREEERY S
NN o720 Eho. BIFBATIER & BRARSTER O
Wich. TXTOmRNAKCE L THEZEZD 6N
i -7ze B PIMGMT, #IFNR. HiPHEERBA®R &
OHGST-7 £/ 7 nF— Wik E Ao iie
AZISEMICE LT - 22 bh b DRT-
PCRIC T EM B VSR TH - 72 (data not

shown)e

_30_

200

(base pairs)

3% agarose-gel electrophoresis of the RT-PCR product amplified from total RNA of USTMG(1), USTAR(2),
which was US7MG treated with 100ng/ml of IFN- £ for 4 days,
which was US7IR cells treated without IFN-
control, MGMT(B, 354bp), MDR1(C, 226bp), MRP(D, 235bp) and GST-7 (E,
ICE(G, 674bp), IRF-1 and IRF-2(H, 212bp), IRF-1/-2(1, 212bp and 153bp) stained
PCR Molecular Weight Markers (USB, Cleveland, USA)

ffor 4 days, with the specific primer 8

# J-. ZFmRNADFEH & 5% 4K H OB Bk
ATable 2 1ok UTze & 2 TE I EALFRELEYD
FofEBIIE . BANC X D PRULE D EBOHE/NED
ShicbD, XBHRBEETH-THHLDNICET
OEHICLZHREEIONL D, BIUFN-B
B LTH. B TRES2EERE
HEDR—EGHOTFHEFRBE LA -7 b0 %
& jTNDY, TORE, MOMTEHEH TACNUD
HNTH - ToEMid s { . MGMTREHERE & & ¥ERE
BWICACNUE S ROFEZZRBH I (p <0025,
chi-square test)o 72+ ICEH L UIRF-1/2HICB LT
LREICEN- BB ROFERENBH NI TD
D EHIT R F 128 L Tk, RT-PCROFERE
B DO 3%, §70b BRT-PCROKEZT70% L
OEEAT UTHAD, RSP, ARRL
WEHEORAEEIRY onEh -7

Preliminary IAT

Pl RicEk—-S %, EIKRT-PCRIZ X EMG
MTORBE DI & 5 preliminary IAT Z4T - 7 fE
FIO—%% Table 3 12T o 19984 K THl BhAEEEH
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B2y AU AR U7z25E ., BREIZT72.0%
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4W interval ); R, radiation

2 EDHDER
a. 70sELl kb
b. KPS 50% *#%
€. 95% Ll FDRESEE T
d. WHO Grade |

ets — JAVR*

T B —» ICER*

*I, IFN-B (600FAIU x 3/W x 6W) ; A, ACNU (1 00mg/m? x 2 at 6weeks
interval); V, VCR (1.5mg x 2day x2 at 6W interval); C, CBDCA
(400mg/m? x 2 at 4W interval); E, etoposide (100mg/m2x 3 days x 2 at

ChBOIEBARLETIEACIIF(VEL
3E) 2L %, 3EALLL£7-TIBA
(228 (AVEAIECE) £HUS C & 2 8l
&

3 HMEHRAE  SMRBEB LUT70RL LIIERNER LT3,
4 BROICEALTRARBELZZMICANTERAENERET 3.
S MEREEERRRE L GETEE/AE2;8ICTEODIFN-8 60078 ET 5,

Fig.2  Proposed new protocol of the Individual adjuvant therapy.
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Clinicopathological study of malignant thalamic gliomas

REEZFERKE Mgty —  [aEse
HEXZE. ARRE, JH B
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BIEZEICA U2 HRBIE I e Pin { 2% %
LHEDHTHD, ZOHLEFHICIIREREME
EREL AN TFHRLIEBHBIFOLDOHEE I L
PN T3, —HRAICALN 2G4 ER
HRBEOZ LHZL AN LDHELH B,
TREEER D ARG & LICHHIRICE U2 EEOHEIEF
iz K AW IEEEEHANE . 2O TH
EETAIBELEZ, TOIDABLMITEMOAER
iz ks Z EML L, SEIBETEEE & DIBRIC
e U7l oS RSB IE A B LD T, ©
DOEREE. HMEHIIOWTHRE L.

€n3:7)
REGI 1 : 295 AcHE, SFARI0GF6 A H L D B H -
ToISFRATIC N FRATSE TR A LR

Case 1: K.S. 29 y.o.Female

Biopsy

Symptoms: headache hemiparesis

AR Uz, BAEICTICTRER A FRIhmRE
THARBYEIZZ ., BEOEARLHELZD. ABL
2o BAERCTTIZZEMIRIT3 X Scmok D ¥ B Bl
TERAICTHmINE EEAAD . EIMEE
SHINZ B SN T OO R EIERIZ D - 7o MRI
IZTHTI TEER. T2 TRESOEBIHEKIZA
S 7z, CTEFHET & ALAYA Hflt 217U A%k 2 FERR
L7z. AW TERIERESIORE L T3 EES
Ao, EEMETIHIMEEENEL. H7o<
FUICBOCENHOEWEEZFOMilanE L Ao
foo EBEMICI/NIEDZ  MEHLES S SN,

GFAP I3 & ¥ . MIB-1 B # 3 & 8% & & <

glioblastoma & B2 MW U 7z iy 2 fC 5 R IR 5T 4 55.2
Gy~ ACNU 100mg. VCR Img&iEsET . JESH
BEH/DUBRE D UEE U, SH TaICEBHEEE.
FABRICHUEEIRS OB FREENHEA L.

Headache,

vomiting,
Radiation: dysarthria
Chemotherapy:
VCR [
) mrx
(it) ) ¥ =
KPS 90% 80% 70% 40% dead
1998 6/17 713 820 94 9/24 1019

Fig 1. Clinical course of case 1.
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BRI AR DTz, BEECTTIRAERKE» SBAITH
H3 emK D22 @R D @B A S iz, ABEk
CTIRTEEOMAEZRAYD . & SIIXMRIZ T/MEh
5INEE, ZAHEK,. BEICTITIERES. T2THEE
BEETLHZREORENA NI D, BHER
B, B oNERESEDN, #iRRETSD
ICHINERZ TIZIE® T - 720 TI SPECT TIIHKER
KRN AN, 7L N = 60mg/dayf 5215
i L 7opi, Z ki A onis 7z Hhe 10 HCTHEE
T R4 AT » 7o ARG TITHIMAZ
MM TH - 7ob, oI 28O RN
Fol b IAMNE LN GFAPEEYE. vimentinf ¥
Tho7ce MIB-IEEHRH24% EFETH 72D T
anaplastic astrocytoma &2 Mf XNz, WERFTICH
FHg B 5552 Gy EACNU 100mg & VCR 1mg D # kP
BEDILsNIc, B HFIKEERE D 728 V-P shunt %
175720 HAHREBHBEOCTTIIHEFIOERITE
FEEfE/N LTS, SHB K Y EiliiZapallic L7 D |
TOBHMETREE LTI AR2456 2 LI0H24H4&%8
6+ B THL L7z (Fig2).

Case 2: H.T. 48 y.0.Male

FEH 3 : 8. SERRIAEI A EHF OIREED A & 4.
A IC2ERBIRIEDH D IEERICTHREAZIT /.
ZDHBIFONARBED oD FRRI1082H 2
Be/NRBIABE LBEEZ /2, ZOBOMRI Tl
T2THAUSEKIERLUEERES &G>T
EENEDNIIFEORE TRABRE LT 57,

1 A% OMRIT (3 H fIHLRERFICZERIIT2 TRIE
B2 L. TIGATEHKICIIREEL I 554
bAHoNTz, INEELERE LT A H 1S HEREER
5. BHEEICTRAAR., BEECTICTHBKE
OILFEE M. REANHMNA SN SEHIER L
7oo EHITEERE, ML, MERES S S
Nice WERFLF—VZFEIR0, ERESRED
HEAFL, 6H10HHBENICTAEREIT -2, #
BLIER ICHRBEENEE o F VICEGES
Mo, BEENEL Aol MIERS
CAHALNIEHMERERA ONLED -7z, GFAPE
P . vimentin ¥ . MIB-1BE R & 30% & & E T
% - 1z» Anaplastic astrocytoma & 22 W7 U 4 i 4F
LRk A G0, Bilil%Es 2 UFEL 7.
AVH =T =0 rR—4 1007 BAAIEIFRAES
Zfir. 7TH31H LD & RES45 GyEIT -7, £k
IKBEFED 728 VP shunt EZ D ANBI 2B 270 -
720 BERIZMERMEE O F T, MRITIEIHKSIZIE
BOREN A LNI12A3E2EE15, ATHRTE L
(Fig.3)a

V-P shunt

4 Aphasia Apallic
motor weakness e ;
Radiation: m %/A
Ch h 2

RngHhenRpy Predonisolone cggu

60mg (iv)
KPS 90% 80% 50% 60% 50% dead
1998 415 5/ 6/25 817 917 10124

Fig 2. Clinical course of case 2.
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EEFIRITHR RO MR BE 22 KES D 1-5%
EHBMPITOWEREINTL S, LATKellyH
724 Dthalamic astrocytomas® 5 H406| D F i it
BEEIT - ol EBE LBE LT3, Filifld
67D B T8 TFEEWASH T H - 720 Grade 30D
THNT AT T L FERILS28, grade 4 TIZ
276l DFEEFREIZ198, FBHFESI216T
362 TH - 7z KellyD HEkl3 @M AN T
HEPEBRHITFHMEED TS, Krouwer &
Prados? V& & ¥ 725741 Tl Ak 13376 T K
F6HITH - 7o MAEF HYIC (Zastrocytoma 1461,
anaplastic astrocytoma 25f, glioblastoma 24 CA~Bf
1661 T dH - 7o FH TR I22 TR EF L2738
THolo BERFNEIT TR TR TFRICHES
T 5 FITMHEETH - 7o LT3 D,
anaplastic astrocytoma {2 DWW T 2fH A Bigd <
ETHEIDBEEHERDOTTORNELTNS, &
#BC {ENishio 5 %204 D thalamic glioma THEH B D
BEAZBIT T 5. I5ELL T Tldlow grade

astrocytoma 2 1 . anaplastic astrocytoma 2 il .

glioblastoma 16l T2HZFET=L Tlriz, 168D 5
25 3% T I low grade astrocytoma 3#] . anaplastic
astrocytoma 24, glioblastoma 14 C4IZFET- LT
72 o 26 K% Ll £ T i2 low grade astrocytoma 44 «
anaplastic astrocytoma 3. glioblastoma 2% T 9%

Case 3: M.M. 8 y.o.Female

Symptoms: Convulsion  Convulsion,

Coma, Bleeding

5/15 6/9
V-drainage Biopsy V-P shunt V-P shunt

L LT, FdE L2IZCE#HD bONS
CBOFERIABRTH -1 FHe D3 DS Bl
BRABFITHTNOERTH 72, NED1H S 4%
(Zlow-grade astrocytoma & Z fE@EHE L L TL/:
D R AT I D anaplastic astrocytoma T - 72,
PROBHOZN, BEIMETH-7EEZ XY
55,

A EBHI OB REREHRBIEEBRE Lz h
THhLE s ATIEROELE X/ LT ) £170%E
HTE) -7z, EREN SN EXITTTICEEY
DREUEEFE LML >TH D I HEEDBES B
TdH 720 MR D KRB O /D HEENEZ
Sh. ERfTICEED S, B OWTIRER
iC L & T, CTHET THIETAL A 3 S
2Nt aaigsBohs EBbhi, &
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3) Kelly PI: Stereotactic biopsy and resection of

9/24
V-P shunt

wi O Apallic

Radiation:
Chemotherapy: ACNU L
VCR (iv)
IFN
KPS 90% 20% 40% 40% 20%  dead
199712125  1998/2/25 5115 6/26 7131 9/2 10027 1213

Fig 3. Clinical course of case 3.
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Effects of ACNU and VP-16 on malignant glioma

ENNAE T —FRIERE  IaffREs
HH S, s —ER. EPAATEL

[FCoIc]

RSB RRRIE OIS Tl n] R EE RS
Wik E 597, BEHREEICEIE SRR BT
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5, SMERTIE, BERBREICE L. W REES
D th 2R A% BAHBHER X D ACNURY
VP-16% AW o LB A TS - Tz, TDIER
Rh SR iR THEER U7 D etk & Ll U TS
Lo CHETHONTHWATEHEFELTIE, &
43 Kamofsky performance status BIF7Z EAidh 5
D RAFUCER - T, £ OO FEREAFITONTH
' Lo

(X%, HiE]

X E L9804 & BAE & TICRER Lo B AR
[E108BID A, FiD20-65mDBAFI T, Dz &
b 50Gy YL ED AR IBA LALEBREOMIEM A
SEE LIG7616l & Uiz, IBEMEIL. ACNU/VP-
1683401 & [T DIBOFE] 276123 . B RELF
SHEREHE T O B A X D#E/INE B O S op o
EDER THE L7, YHiFRDACNU/VP-16EED
Study design. ¥ & U E DD FED AR % Fig. 1 R
Table 1127”9 o A 77 #R {3 Kaplan-Meier i % i 1
logrank test TAFfli L7z F7iz. MEEENSE. Filf
WHE, AHRLEOFRAFOFHEDOMEEES
Cox proportional hazard model = Fi L v T#iat L7z,

Week 0 2 e 6 14
] | ] I | | | 1
11 X
Surgery ACNU ACNU ACNU
VP-16 VP-186 VP-16
MRI MRI
A MRI

Radjotherapy Local 60Gy/30fr

Fig. 1 Study design

Treatment schedule of chemoradiotherapy using ACNU and VP-16

Table 1. Therapeutic protocols

RT+ACNU+VP-16 34 cases

Others 27 cases
RT+ACNU+VCR 13 cases
RT+ACNU 5 cases
RT+ACNU+IFN 3 cases

RT+other agents

6 cases
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(%21
ERHMEREOMMENTIELL TR,
Anaplastic astrocytoma %% 281 . Glioblastoma®t 33

386l L2341 TdH 2 (Table 2), EMHRERENEG1F
@ ACNU/VP-168 & [ = @ fih @ # | @ Kaplan-
MeieriE IZ & 2 £ TF##R £ Fig. 21278 L7z. ACNU/

T, I, 21 ~65 (FH43.058)

~ %ﬁ

Table 2. Patients characteristics

VP-16BE DA TF M P B 12238 B .

Anaplastic astrocytoma Glioblastoma
Number of patients 28 33
Males /Females 18/10 20/13
Median age (range) 40 (24 - 65) 45 (21 -63)
Patients over 40 yrs 14 (50%) 22 (66.7%)
Patients under 40 yrs 14 (50%) 11 (33.3%)
Surgery performed
biopsy 5(17.9%) 8 (24.2%)
50% removal 6 (21.4%) 4(12.1%)
75% removal 5(17.9%) 11(33.3%)
>95% removal 12 (42.9%) 10(30.3%)
'I -]
e Others (n=27)
07 log rank test 0.46
Breslow-Gehan-Wilcoxon 0.18
4 -
2
0 =
0O 10 2 30 40 50 70 80
Time (months)
Fig. 2 Survival curves of each treatment group
Table 3. Tumor reduction rate by treatment group
Treatment Response ~ Total Response (R x2 test
Goup (R PR PD NC Cases Rate(%) Rate(%) RR(CR)
ACNU/VPIG 7 10 8 9 34 500 206
0.89
(0.56)
Others 4 10 8 5 27 519 148
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B 32000 ATH Y MEOMICHEFHEEZEN
A LTI 5 72, Anaplastic astrocytomalZ [B > T
. ACNU/VP-168F D A 773 M 18133174 A .
[TDOE| 287 LAEZERD oA
:fJ‘-:?‘CD
BE P R B I 4 1K @ complete response & partial
response & $>H 72 FH X (response rate)iZ DT b .
Table 3ICRT L ic. MBELLM0%TH -7,
& 72 Complete response rate (CRZ) Tlf. ACNU/
VE-16 D F 3520.6% & PPEIWMEFRNIZH - 72 D1,
NBFEEELD 7. MHTEREF OFHELE
# 5 U 72 Anaplastic astrocytoma (2 35 U T i3 .
ACNU/VP-16B: T1661H 96 (FRhIHS6.3%) . [Z

OLDFE ] THEH12615761 (F%h1%283%) THH.
Glioblastoma IZ 35 LV Tld. ACNU/VP-16 8 T 1841
841 (AXIH444%) . [ZDMDOEE | TiL156F
TH (HRH467%) Tdh - 72, Anaplastic
astrocytoma® 77 #3Glioblastoma i< th <35 T %h B 41
BOEESAHED 0D, FEER I -7z, LD
U EERHERNICRETT 2 &, ¥ EREDER.
WEE & b 95U EOBLMOTEIERIL. 48548
HICBRD-A LV FTECAEYHEIEN - 12
(p=0.019)o

#ZWrk LU CROFH T 518 L /cKaplan-Meier#k 12
KA AIFHER (Fig. 3, Table 4)Cld. Glioblastoma®
CRAI DA IR h J 13504 B 122 L. Anaplastic

1 4 mmmm GBM / CR (n=4)

—  GBM / not CR (n=29)
B - meumm AA / CR (n=7)

AA / not CR (n=21)
6 log rank test 0.001
4
% T
0 -
01 10 20 30 40 50 60 70 80
Time (months)
Fig. 3  Survival curves by quartiles of histology/CR rate

CR = complete response

Table 4. Median survival time for complete or partial responders

MST  (months)
Armieste Gbiatoma "R
PR 31.7 14.5 20.2
NCCH §
CR NA 50.0 50.0
PR 29.2 16.8 7
UCSF 2)
CR 49.2 NA 7

NCCH = Natinal Cancer Genter Hospital, USCF = the University
of California, San Francisco, MST = median survival time, NA =
not achieved, § = logrank test 0.0076
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astrocytoma® CRHl {2 F 7EEFHRMEITEL TN
UV W+ CRIZZE 5784 - 72 Anaplastic astrocytoma
H{FEARI P fE 1225477 A, Glioblastomal14.577 A
Thatca

wic, EHMEREIEICKE T2 FHREFERKREL
fo. HEBMITTIZ. REZW, B HE, Mt
RS R, LF R ERE, AR, CR BTHEE
HhhH, IhoDHIb, SEERMEITTTRIRERF
ERDEDIE. BHT. WMHE. CRETH -7,
M. BRBEIMILLUATFEEFEEEZI LD
(Table 5)0

ACNU,VP-168# 512 & A £ BEIfEA LB HEIH T
H Y. #920% D EBFH THREH2EMFTHR T A MBS
2000/mm’ Bl FIZ{ETF L7z % { 3EBBEDAT
RICEE AU BE LT AEFAREDI -7, L L.
108FI 16T VP-161C & 5 EB b5 _RED A
775 % %8k U 7z. Anaplastic astrocytoma D445 4 4 T
WEEACNU/VP-161C & A ILEFERAH#RAEEIC & O CRIC
F o7z B & O LFEERO A MK EEIGE

NWBETHDT5%dose THERFREZIT - Tlhiz,
VP-16 D #8558 £2180mg/m* & kD13 b - 7o
IZb b 57, 2 dE BERFIC 2R ST A M
(FAB#HE : M5) #RIE L. £&%@3620 A TR
A MFE DT DL L,

[EZ]

ASHEIZ, BICTFREFELELUTEREEIONSE
A LU Q0D 65D RAFIZ IR -7z, ZD
HE. AE, FHPRECERE LN RET
X, ACNU/VP-168F & [ DMDBE | BRI
Binotce TOREE LT, [ZOMOEE] ICH
WIZEHITACNURZ S FEh T2 &ick3 b
D EBbIS, VP-16EACNU & D HIZFHFERN R D
HEDEhoTEVIERELEZ B,

—J . YHEEDACNU/VP-168E & il sk T Db #E
% % Table 61T " L 72V, ZHiZT & 5 & ACNU/
VP-16BEHIE R, CRENLEHNE IC b 597,
HEFHEPRERRXIIEFEEE L THENI Ed%hh

Table 5. Multivariate and univariate association with survival in 61
patients with malignant glioma

P log rank
Variable (Ref. variable) Multivariate Univariate
Age ( 20<<age<(40) NI 0.0607
Sex (male) NI 0.4859
Histology (AA) 0.0027 0.0013
Surgery (=95% removal) 0.0203 0.0115
Radiation dose (=58Gy) 0.1363 0.0462
Chemotherapy (=2agents) 0.1345 0.0140
ACNU/VP16 (ACNJ/VP16) NI 0.4615
Response rate (Response) NS 0.0430
CR rate (CR) 0.0209 0.0031

NI = not included, NS = not significant

Table 6. The effect of therapies

Treatment MST  (months) | Response CR
Protocols AA GBM MG Rate (%) | Rate (%)
RT+ACNU+VP16 | 31.4 15.3 23.8 50.0 20.6
IAR 53.1 224 268 | 38.8 10.5
(unpublished)
RT+FACNU Y | 460 120 170 | 475 5.0

MST = median survival time
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%o UCSFD19774EM 5 19844 & T D B HEE IE
362% DHEFS Tld. #i— L 7ctreatment protocol {78 L
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ITE FRE UICIERI . (LEFREORE &5
WHNCRANZITE NI BRAREHME LT,
B #93 < . performance status b B < . fiHEDE
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ARG FER anaplastic astrocytoma DinEAFER

Treatment for the adult patients with anaplastic astrocytoma in their cerebral hemisphere

AR fafiEsi et
B Ebsh. RIUE— PR =ER

[FC&HIC]

astrocytic tumor® H1 T idanaplastic astrocytomatd ki
BAEEED D7D { | glioblastomaD ¥ ¥ ¥ T, 2/
EBED54% L bI5EY BENDPIENIELHY
anaplastic astrocytoma BEL IR | D & & & - 726 #E Ak
. FTRrRICHEITIHREBITL., 2R
glioblastoma # & ¥ malignant glioma & L THE S 1
T3, £, SEEGEHR. FHEE.
microsurgery D AT &1 L 0 MBS DG BRI
M k£ L Ty %A, anaplastic astrocytoma & & 8
malignant glioma® GBI TR & U THR TR
LD TIILL,

fiEsk. Hhbidmaliganant gliomall X4 5 57
ELTTEA2FFNc L D EEAR %, &L
THAHHR S ICACNU, A & — 7 = & v B (INF-
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19764F1 A0 519954F 12 A % T D204F MIC# 28k L
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1r AU EA&TF UL 242 Efollow up T & 722961 % %
FL U7, MERIZ296 D 9 B E D anaplastic
astrocytomald 26611 T&H - 7. {fiD 361 13 anaplastic
oligo-astrocytoma T dH - 7o T HD 5 LD 2H| T
low grade astrocytoma 7 & anaplastic astrocytoma ™~
EHE/H TS D, 143 oligodendrogliomat &
anaplastic oligo-astrocytoma ™~ D EH (L fl ThH -
7oe 200l DE I FRIZTFEA5.9024 - T3)RE
405 AT P 40-605R 1661 0L L4 TH -
oo BEHEFHI18F, XHNHTH -7, EBRE
TEL. BTEEZED 19669 T b N -7z, T O

BHTAZEAP]. UERZE3MI. REAF2Q. ZEZENIHIT
H ot

anaplastic astrocytomalZ 33~ 5 IBHEIL. Fir. A
SR, ALFREOHAZELRL Lz, LML,
THhTNORHICE T 2 1aH AT OFEE. HAKRE
BEER e CTHIEIEHE B OMAFINE T h Tz
. IBEENELDZFLH -1, T0bb. wIlG
BELTHFMEIMD A, 2)Fil & B R
3)Fil & A aRE . (LFEFREO M HO3BIC 43
L TretrospectivelZ 85t L 7z,

FIWMRICH B HEREORB LRI ST
BEICTEZ 31RO EETRABEZEE L, 9
Wia# & U TN E s il & it Uice TEEHE
tH 77 i gross total removal 3741 . subtotal removal#®
LHIT, [ % H b TIsHI(67%) & KB 4% b
720 partial removal (X116 TH -7z, BREHKE
TR BFMEITE - 2. BFRWMOBIGIT. BEEMN
I DEFir & BFEFHE K E TO RGN E
TV (67 AU L) T&, 2)EBRMHMRICE > T
i SHRREERERSBNC &R EEEEE
Lz

MR RS AIEA R L Ll FRilsic oA
L7ze 21610 BB &t & 13 50-60Gy A3 15%] . 60-70Gy Bt
AFITH - 1. 2L EEFDREART EICLD
40GyTHIE &1L - Tz, HIERIEE TR IThNA
o TERIT . BREICEMSISEITONI N
A TH -1 BEZOFH UIcE LR HEF OB
DEEERICEVWTHOMIZERS ShEd -1,

(Table 1)

LR, PRI U BN BRI S D
HTACNU 100mg-150mg/body(70-80mg/m?) % F#E.
F 3BTRS L7, 20%mannitol % B A BhE %
THNTIT - 720 FNHIER E UTHEMitk. BHAZTQ
DTACNUERE LIFIDS5HITH - 72e ACNUD
B mEIT2 - 6T Uizs



Neuro-Oncology 8(2), 1998

Table 1. Characteristics of 29 patients with anaplastic astrocytoma before treatment

characteristics Total Radiotherapy(+) Radiotherapy(-)
No. 29 21 8
Age
mean(range) 45.9(24-73)  44.7(24-73) 48.9(34-62)
<40 9(31%) 7 2
40-60 16 (55%) 11 5
60 < 4 (14%) 3 1
Sex
Male 18 (62%) 14 4
Female 11 (38%) 7 4
Tumor location
Frontal 19 (66%) 14 5
Parietal 4 (14%) 4 0
Temporal 3(10%) 1 2
Occipital 2( 7%) 1 1
Deep 1( 3%) 1 0
Extent of removal
Partial 11 (38%) 9 2
Subtotal 11 (38%) 6 5
Total 7 (24%) 6 1
Chemotherapy
ACNU only 11 (38%) 8 3
ACNU, INF 6(21%) 6 0

A 27 =T o i, MERE LT19864EL
DIEF THNZF MBI IBE . ACNUICHERE LT
5 L7, ACNUIZ1 H3007 B, M5 H &
T\ GHL EZ17 — & U, #EREEIZACNUIR
2-37HICIE. A v & —7=2023005/1/2:8%
EMBEEEARL Ui,

anaplastic astrocytoma D J&FEALAE, TEBEFHIZD
T Kaplan Meier 477 #ifR2 O TS Lz, )
WiEmRE UT)FirBm (F/2ZACNUBEH) Bk
B 2)Fir. BAOFHBE. )P, EH. Lk
HOMBFICOVWTHE L, BETFERE~DOMESIE
B aEF& UTHER. ERHHE, BoHm
DER. LEREOHAOFEICOWTHIICE

BEBREEZITE - oo HEHRT I3 statviewd. 54
Uys Logrankds & U'Wilcoxon# #1775 = 720

[ER]
anaplastic astrocytoma® i #5& 5
PRI O R ED O 3FIC A L THRET L1,

1) FilfEM, FEFH. ACNUGAR GERS
E#) (Table2)

Table 2IZR G T ESBHIEEN. ZD I D3
ZF . ACNUBFRBTH - 7. EWIZTFH49
(34-62) 7k « #H %k B! (2 8 H F 2 Fl IF anaplastic
oligoastrocytoma T 6 i % anaplastic astrocytoma T

Holz. SPIDOMEE P ELM M6, BLHHL

Table 2. Group 1 cases with treatment of surgery only or surgery with ACNU chemotherapy on initial treatment

No. age/sex patho. tumor chemo. therapy after survival
removal recurrence

1T 62/M AA  partial - ACNU D, 27m
2 34/F AA  total . ACNU, INF A, 14Tm
3 52/M OA  subtotal - rad., ACNU,INF A, 41m
4  42/M AA  partial - rad., ACNU,VCR D, 40m
5 53/M OA  subtotal - rad., ACNU,INF A, 84m
6 55/F AA  subtotal ACNU D, 72m
7  36/F AA  total ACNU A, 163m
8 58/F AA  subtotal ACNU  rad., ACNU,NF D, 74m

AA: Anaplastic astrocytoma OA: Anaplastic oligoastrocytoma

D: Dead A: Alive

rad.: radiation
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Table 3. Group 2 cases with combined treatments of surgery and radiation on initial treatment

No. age/sex patho. tumor radiation chemo. therapy after survival
removal recurrence
9 48/M  AA partial 60Gy - D, 45m
10 27/M  AA partial 60Gy - A, 54m
11 24/M  AA subtotal 61Gy - A, 146m
12 45/M  AA subtotal  60Gy - A, 46m
13 40/F AA total 60Gy - partial, ACNU,INF D, 92m
14 42/M LGA-AA partial 60Gy - ACNU D, 44m
15 .34/M 0-OA subtotal 656Gy - ACNU,INF A, 134m

Table 4. Group 3 cases with combined treatments of surgery,radiation and chemotherapy

No. age/sex patho. tumor  radiation chemo.  therapy after  survival
removal recurrence

16 S55/F  AA total 54Gy ACNU A, 84m
17 46/M AA  total 40Gy ACNU A, 40m
18 24/F  AA partial 52Gy ACNU ACNU A, 64m
19 73/F  AA subtotal 70Gy ACNU D, 15m
20 37/F  AA partial 60Gy ACNU D, 15m
21 56/F AA total 50Gy ACNU A, 41Tm
22 64/M  AA partial 40Gy ACNU ACNU D, 17m
23 56/M  AA subtotal 70Gy ACNU ACNU D, 26m
24 35/M  AA partial 60Gy ACNU,INF op.,CDDP,VP16 D, 33m
25 41/M  AA subtotal 60Gy  ACNU,INF op., ACNU,VCR D, 32m
26 B62/M  AA partial 50Gy  ACNU,INF D, 2m

27 54/F AA total 60Gy  ACNU,INF ACNU,INF D, 23m
28 26/M  AA partial 50Gy  ACNU,INF A, 33m
25 50/M  AA partial 60Gy  ACNU,INF ACNU.INF D, 14m

46, ERsE 2B T, sHIHRel (75%)Di 2 &
e oLEHAOEERHIhTH 5. #1¥
TR IS S FRR U iEH 044112 50-60Gy D fE 44
2477, ACNUINF-B Z3HiCfF . 1611
ACNU,vincristine & -8 Lz, BREAOMOD
2HIEBHE ZTAbd . ACNUBTE, /i3
ACNU,INF- 8 DIGH#EAITIE - 1ze

Z DEOHEIFH o OEFHE(HED %Table
2R Lot 4flid A FEIM27 - 7447 A THEL.
D4fi341-163r A CHEFEFTH 5. FHEFHM
380 HT. 2#i24 A (2%) LIEAFL. 5L
EAFHISH SIS TEBIFTH -7z,

2) Fir. BHOFARE (Table3)

Table 312" 9 & { 7HIRB® 1z 76 O FEEH
14 37(24-48)5% o & A (X 7 % P 1 4l {3 anaplastic
astrocytoma T « 6 # 7% anaplastic astrocytoma T & =
2o TP REEE MBI MM 14, TahH3f.
o3I TH - 7o THIRFNZBHITEIHbNT
BY. BHEIZ60-65GyTH -7, MEIEEELT
{ES¥FEEEZITIE > TS NDS, BREDIEEELT

Fiif (E5rHEH) « ACNUINF-B OHFH %141, F
it 24772 93 ACNU,INF- § D Hf A %216, ACNU%
1BNZAT12 = 720

T DIEFETFHIZ. 3611744-9247 A T, 4fliZ
46-146r ATHWI NS EFEL TS, THOEEE
FIIS0Tr ATTF#RBIFTH -7,

3) Fifi. Bat. (CEBEEOFARE (Tabled)

Table 4iZ73 3 2 & 4flE iz, 1468l
FHii. B, ACNUDBFR AT, D6fliEF
T B4 ACNUINF-B OOk A B ZITH - 712,
1481 OFEEREI348.5024-T3)FR TH - 720 MR
9"~ Tanaplastic astrocytoma T - 72, 1451 D &
MHRZ, 2EHE. BEWHIF. 5B 760
T, MM F o ELE ML 1400 B 760(50%)T
H -1z BEHI2HIZEKR X506yl LD B IITIED
Niz. BREDEHITTable 41277910 { ACNUAE
& UcAbEREE 2T L Uzds, 2f 3 R H 4
b7tz BREDHEBEELTVYRTTF U,
VP16 EACNU, E 7 U RF v O&HF A& 1PNCFT
W otze 14O FHEFIIIXATHY . 2EFELTE
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1384(57%) SEELEFIL261TH - oo 2HERMIET 4) Kaplan-Meier 4725347 (Fig,1,2,3)

BlZ#5 & EFNSIZIT3ROEE T, BEENTG bbb DB U 7z anaplastic astrocytoma29# O
Vv EED o T fEM20,222629 3 FAHEHTH - Kaplan-Meier4: {7 Hi#f % Fig. 112 R Uiz SFE4 1R
120 TEFR6DHMTH2 B TR Lzl B 8 Hli M1357.4%4 AT, 2FEETF2300(79%),54F 4 17 14 54F
EIC L5 8BHETIEL Uiz, Y EBHF#ETE 2236 1061(43%)TdH - 72,

120 H (104E) L EDEFIZAFSH - 72,

Anaplastic astrocytoma® 4 77 #his

| R (N N N TR SR SR, | S,

n=29

4 At HF 38 38
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E7FERE (B)

F ig. 1. Kaplan-Meier survival curve in 29 cases of anaplastic astrocytomas

IEEHHE S IC &L 5 ETFhER
| B | I | [ | Py WY s, o~ ap=r] | 1 |
L p=0.0013 (Logrank)
1 p=0.0042 (Wilcoxon)
8- -
44 i i
W .
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<

Fig. 2. Note significant difference on survival time between total or subtotal removal and partial removal of tumor



Neuro-Oncology 8(2), 1998

FimoHl
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p=0.0521 (Logrank)
p=0.0437 (Wilcoxon)
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Fig. 3.

Note significant difference on survival time between the patients younger than 50 years and those older than 50 years

FRICHET S EBDNARTFE U TSR E
IZDWTHE Uiz Fig2idmd I &L EEMH
B, TbbEEAHE I BL MR MR
IS U FERBIFTH -7z, MBMICHONIEE
# % 7~ L 72 (Logrank:p=0.0013, Wilcoxon:p=0.0042)
LD L. HsHssko A oFE, (LEREDBA
DREEICLAMBETRAEREZIBONTERATL
o

FMZEIC L2 BET T, 605N LD E#ZE 344
HYE ULIHThdb30r ALINTIT L. THES
BTH-o7z, 51T, S0EEHEE LTS0RRL LR L

SORRKMRE DB M TEA A Uiz, Fig3limd I
ELLSORMARBCTFERBIFOMBEATH - /2
(Logrank:p=0.0521,Wilcoxon:p=0.0437)s & £ 125058
P EDFITIE, SORARGHIT HEE USEELL A2 f
BV -iz,

5) fEH
fEf1. Anaplastic astrocytoma, 417 B (Table 4D
fiEFI25) (Fig. 4.,5,6)

Todd's palsy4- £ - BEEFE(ETHRIE L7 ERTEAIERE
BThH 5, BEMFETHEBESSME. ACNU100mg

Anaplastic
astrocytoma

q

gross total removal
radiation 60Gy

ACNU LA.

INF 300, 3/week

91.11.21

Fig. 4. Case 1 patient with anaplastic astrocytoma before and after initial treatment

_.48_
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subtotal removal
ACNU, VCR x 1
INF 300 x 5, 4w

Fig. 6. Case 1 patient on recurrence again before and after treatment by surgery,chemotherapy and Interferon- 8

BIEE, A 57— 7 20 V3005 D36HEARS
AT > TLRICHBRICHEN AR EL 5 720 HIETD
PIRIE R L Figd DERMRUTR T I & < 1991,9,912
FE i (gross total removal)fEFT U, #ir88 1= it &4 e 4
60Gy,ACNU 100mg 8 I #EE, f 4 —T7 20 v
3007, @3, 4BFB 7, Fig 4DEDEE
MRIZZ DIEHETH 5. YBETOHEFiRELG
84 A#(1992,5.11). Fig. SR 0 ¢ ERMEE
BEICEREEED . THiTH LACNU 100mgE)

. 2T 570, BEETFgSAITT I H/hL
PR ohice LD LETDH. 1993122103
Fig6ZEO T E{ BUH O M B EBHE KNS SN
2o T I W U B F §if (subtotal removal) .
ACNU125mg/body#f{E, E > 27 1) ZF »1.5mg. A ~
F—7 0 /300FBM, ER1 AREATV, &
BN —RZ ohE Uicdhd, £ {FEHAL,
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Astrocytoma gr. 2
with gemistocytic cheange

m’

partial removal
radiation S0Gy
INF 300, 3/w

Fig. 7. Case 2 patient with anaplastic astrocytoma transformed from astrocytoma grade 2
before and after surgery,radiation and Interferon- 5

Ahaplastic
\astrocytomg

partial removal

ACNU x 1
INF 300, 5/w,

Fig. 8. Case 2 patient was treated by surgery,ACNU and Interferon- 8 after recurrence
and recurrent tumor was disappeared. He was alive for 33 months after initial surgery

with complete remission,

EHI2. Astrocytoma grade 2 — Anaplastic astrocytoma, gemistocytic differentiation Td - 72, #EF %67
26}%‘&.\ %ﬁ(T&bl&@ﬁ;ﬁJQS) (Fig.'?,S) H"L&#:iif’ig. 8EICIRT T & < EEBFEANALN

BRI CRIE L ST TH 5. AIEIS 7z 72 ¥ . B F 7 (partial removal . 90%4] K ) &
B Fig7IC R T & < o 1994,6.6 1< F 7 (partial ﬁcmlzo‘?gfb“dy'ﬁm A2 —7 2023007,
removal) {647 L 4% 1260GyDEBS. (V¥ —7 = BSEl 48RS Lo 7 E B O %5 R anaplastic
O V3007 BAr, 3/, 4B E AT -7, FE astrocytoma#:%:ﬁiﬂ[i LTz, BEeik bR
F ifi BF @ 7 2 2 ¥ |2 astrocytoma grade 2 with < UTACNUZ2-37 AKKIEL A »5 - T =zm Y
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Analysis of treatment and prognosis of anaplastic astrocytoma(G III)

Department of Neurological Surgery, Kagawa Medical University, Kagawa

Katsuzo KUNISHIO, Kuniaki MORISAKI, Yoshihito MATSUMOTO,
Yutaka HONMA, Seigo NAGAO

Abstract

We analyzed the prognosis of the patients with anaplastic astrocytoma, clinically. Intraoperative radiotherapy
(IORT) was performed in 11 of 23 patients with anaplastic astrocytomas. Twenty or 25 Gy of irradiation was
delivered in a single fraction intraoperatively, followed by external beam radiotherapy. There was no significant
differences survival rate between the patients with IORT and those without IORT, althogh some cases with
radionecrosis after IORT revealed good prognosis.

p27 is a cyclin-dependent kinase (CDK) inhibitor that regulates the decision to enter S phase or withdraw
from the cell cyclee. We analyzed a series of 17 cases with anaplastic astrocytoma, and evaluated whether
deregulated p27 expression correlates with proliferative potential (MIB-1 labeling index (LI)) and survival rate.
p27 immunoreactivity was clearly observed as diffuse nuclear staining without cytoplasmic staining. Though
the patients with low p27 expression tended to be associated with poor prognosis, there was no significant
differences. No apparent correlation could be found between clinical data and prognosis. These findings
suggested that p27 expression may have an influence on proliferating potential or prognosis in anaplastic

astrocytoma.

Key words: intraoperative radiotherapy, anaplastic astrocytoma, p27, MIB-1
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Figure 1.
Kaplan-Meier survival curves of 13 patients who were
resected subtotally, 5 patients with partial removal, and
4 patients with biopsy . The difference of the survival
curve among the extent of surgery is not significant.
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Figure 2.

Kaplan-Meier survival curves of 11 cases with [ORT
and 13 without IORT. There is no significant
difference in survival rate between the two groups.

Table 1.  Summary of the patients with complication after IORT.

Case Age Doseof  Complication Treatment Prognosis
/Sex  IORT(Gy)
1 4daMm 25 Brain edema Ext.decomp. Dead (29mos)
37TM 25 Radionecrosis Necrotomy Alive (36mos)
40/M 20 Radionecrosis Necrotomy Alive (64mos)

IORT=intraoperative radiotherapy; Ext.decomp.=external decompression;

Int.decomp.=internal decompression
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Figure 3.
Microphotograph of a tumor specimens showing many tumor cells with p27
positive nuclei (A). Several tumor cells are positive for MIB-1 staining (B).
(Hematoxylin and eosin staining, original magnification, % 400)
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Kaplan-Meier survival curves shows that patients with
high p27 expression tended to be longer than patients
with low p27 expression, however, there is no
significant difference in survival rate between them.
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Kaplan-Meier survival curves shows that patients with
low MIB-1 labeling index tended to be longer than
patients with high MIB-1 labeling index, however, there
is no significant difference in survival rate between
them.
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Evaluation of anaplastic astrocytoma in our hospital.
A Statistical Study using Cox's Proportional Hazard Model.
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Table 1  Summary of the patients with malignant gliomas
total (cases) AA (cases) GB (cases)
No. of patients 74 38 36
age (years)
mean=+S.D. 547+16.2 53.0%159 56.4%16.6
range 8~80 24 ~80 8~76
sex
male 42 20 22
female 32 18 14
KPS
mean+S.D.  73.6+21.5 80.0%+20.7 66.9+20.5
extent of resection
mean+S.D.  63.0+348 584%364 67.9+32.8
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Table2  Results of multivariate analysis using Cox’s proportional
hazard model in the patients with malignant gliomas
covariants coefficient SE p value HR 95% CI
age = 60 1.026 0356  0.0039 2791 (1.390,5.604)
KPS =70% -0.680 0319 0.0332 0.507 (0.271,0.947)
pathological diagnosis
glioblastoma 0.229 0336 04954 1257 (0.651,2.429)
ACNU/VP16 -0.721 0350 0.0392 0486 (0.245,0.965)
SE:standard error, HR:hazard ratio, 95%
CI:95% confidence interval
Table3  Results of multivariate analysis using Cox’s proportional
hazard model in the patients over 60 years with
anaplastic astrocytoma
covariants coefficient ~ SE pvalue HR 95% CI
extent of resection  -0.191 0937 0.8383  0.826 (0.132,5.183)
=75%
KPS =70% _0924 0964 03381 0397 (0.060,2.629)
ACNU/VP16 0.134 0.664 08402 1.143 (0.311,4.198)

SE:standard error, HR:hazard ratio, 95% CI:95% confidence interval
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Fig.1  Kaplan-Meier cumulative survival plots for the pathological diagnosis in
consideration of the age of onset in the patients with malignant gliomas :
Univariate analysis

age < 60 age = 60
Com.survival Com.survival .
e Wilcoxon test ( p = 0.0534) i Wilcoxon test ( p = 0.8685 )
|- b red case : anaplastic astroc . O Censored case : anaplastic astrocytoma

8 ' 81 A
-". ® Censored case : glioblastoma @' Connored cons; glioblastoms

.6 | .6

|

4 4

2 2 ! \_Li_‘

" . |

0 10 20 30 405060?I08090 0 10 20 30 40 50 60 70 80 90
Time (mons) Time (mons)
Fig.2  Baseline cumulative survival plots (O , ©1) and estimated cumulative

survival plots (@ , ® ) using Cox’s proportional hazard model in patients
under 60 years with malignant gliomas : Multivariate study
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Table 4

Results of multivariate analysis using Cox’s proportional

hazard model in the patients under 60 years with

anaplastic astrocytoma

covariants coefficient SE p value HR 95% CI

extent of resection - 1.960 0.808  0.0152 0.141 (0.029, 0.686 )
= 75%

KPS =70% - 2.086 0.797 0.0088 0.124 (0.026,0.592)

ACNU/VP16 0.307 0.752 0.6831 1360 (0.311,5.941)

SE:standard error, HR:hazard ratio, 95% CI:95% confidence interval
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Anaplastic Astrocytoma®D S E}HIH (T B R E/ME

Follow-up study of primary anaplastic astrocytoma

RAKE F— RN
BARER, KIFWEm ., FIEIERE, KBRS, HAZEY. SEHERM

FIBRFE e RTRbe Tthies R
s E R

(L]

Astrocytoma Grade [0 544 7752 (11996 4F FE i IE
B2ERIRERE T, 222 % (Malignant
astrocytoma) T#H . FHFH. (LE¥RE. HHR
ik L MBS EHAR D ES L TE 2
LEEZBADETH. TOBEBRBEOKRIESHERD
DT,

Tx i3, BEIEMIC, MEOFiiE L UL
16 TR B 4% £ B9 12 Astrocytoma Grade I &2 W3
OB DL T OBRRERE b LT, FRICKES
RIFTHEFIOVWTHRH L0 THRET 5,

[(HRELUAHE]

K FIT 19894 5 19984E & Tz FhiF S /- of T
& B (Table 1)o HRIZF oA, LH3GIT. Flsid
145%~805% CFH455K) Th -7, FELEEALITNE
O D3, HEDD DT, LB HfE LT
BARHAAHI. MRERDCHIZITIE b,

Table 1

SHRIERIZLFICITIE b, TLKE SR sE
78I\ SRR ETEC AR AR & E AR B AR L s R
EDMHBEDEVIH. E BB RN FHERD S
PBITH - 7o ALEFEFEZTHITE DN, BRA
BEDAP. BIRAREISHITH -7,

TEARIAM (Disease-Free survival time) (3Kamofsky
performance status (KPS) 608l E&R L. bbb,
e OBEBNCED, MBTAEBETELIEEEHKL
Tdo Hx i3, FREHETZ LT, ZOHMH
MOIERICEELEEELI TS, Z OEMIGIRIL.
8+ Ah 64358 (B2, H) EhEhoiEs>
EEBHI, T, AFEHHBN A G245 H
CFE33 5 H) Th-1

FRICHRERIZT EEZ ohIGl,. BEOR
FEELE L OEBREWET R, Filihk. HaHgsm
Ttk KOMEF OB E . HARYIN & AR
ZEDICERSEIERIIOWTHE LI,

Summary of 9 Cases with Grade III Astrocytoma

D-F survival time = Disease-Free survival time, RS = Radiosurgery

Case No. Age  Sex Location Sign/Symptoms  Operation  Radiation Chemotherapy D-F survival  Outcome
time (M) (Survival time)

1 55 It-frontoparietal  rt hemihypesthesia partial 60 Gy I.A. MCNU 50mg x 6 43 death
CBDCA 450mg x & (60)

2 35 M corpus callosum headache biopsy 40 Gy I.A. MCNU 50mg x 6 36 death
RS 25 Gy CBDCA 450mg x 6 (37)

30 Gy

3 61 r-temporal headache biopsy 60 Gy V. MCNU 50mg x 8 07 death
CBDCA 450mg x 8 (11)
4 63 M It-frontal disorientation subtotal 60 Gy LA. MCNU 50mg x 5 24 alive
CBDCA 450mg x 5 (82)

5 35 F It-thalamus rt hemiparesis biopsy 80 Gy (-) 09 death
(12)

6 32 M ri-occipital It hemianopsia biopsy 50 Gy LA. MCNU 50mg x 2 12 death
CBDCA 450mg x 2 (17)
7 33 F  rtfrontoparietal  convulsion partial 60 Gy LV.MCNU 50mg x2/w x 7 36 alive
CBDCA 450mg x5/w x 7 {36)

80 F  rtfrontal convulsion biopsy RS 30 Gy (=) 08 death
14)

9 14 M r-thalamus It hemiparesis biopsy 50 Gy I.V. ACNU 150mg x 2 22 éaath

VCR2mgx 2
Interferon 3MU x 50

(24)
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[#R]

35 T OFEER L 60U LD PR LT
&, ERIMICEREZERADITVY, £FHET
BPEEEIFEICEREZZY 2 (Table 2), EHOD
RTELPALTIZ. REHRESE CTEFHMOERZZYD
7o EIRZWATR CIRAEHRERS L REHEE
T\ EFHBS LUCEFHHE BICERERD .
FMAETHEABERIVE LSS N ITHELREH
T, BB ELEFIHOMAOEREZZ DI
(Table 3)o HUEHRIERIIOW T T OEHEE BT
L&, S0GYEL T & D H60Gy BLEDIF ) BWEEICE
IR & TR OER A B 72(Table 4), {LFHE
BRI T, RIGEBL D S RBIRO B S(LFR
. B IRE B SERE L D bRBIIR R SLE
BEOIEHNERREAFHRE SICEREZREYD
72

RIZ SEIDEHID 5 bREFAFIZZTRT 5.

FEFI (Fig. DIFSSIDBRTH 5. AFHOHARE
BEETHEAE L. MRLE, ZRTEHBATHARIC [EE 2329
oo B DS HHWE. 60GyD BT KBS %
T, BEBIRGICMCNU (5 AL ZXF )
50mg ECBDCA (ANKRT T F ) 450mgH4 » A¥
FI6EER VR UTHEAT Lzo RIAEH43 » HORRE
TBIFTH-71cdt, TOBBEFREED. 604 HTIHE
T L7zs

fEPI4 (Fig2)l 263 O BHTH 5, RYUHEHET
FAE L. MRIE, ZERTEASTICEAEOER 2D
Too JEB DA HITE. 60GyD R ATHL KB %
TR, BERAIC. MCNU (=4 RF )
50mg ECBDCA (MNART S F ) 450mg%4» HE

Post-ope

Table 2 Relationship between the survival time and
prognostic factors

Factors D-F survival time Survival time
Age
%35 (5) 23.0 (M) 25.2 (M)
=60 (4) 205 41.8
Location
superficial (6) 21.7 36.7
deep (3) 223 24.3
CT findigs
solid (6) 205 23.3
cystic (3) 247 51.0

Table 3 Relationship between the survival time and

operation
Factors D-F survival time Survival time
Operation
biopsy 15.7 (M) 18.5 (M)
partial or subtotal 34.3 59.3

Table 4 Relationship between the survival time and

adjuvant therapy
Factors D-F survival time Survival time
Radiation
250 Gy (3) 14.0 (M) 18.3 (M)
£ 60 Gy (6) 258 39.7
Chemotherapy
Negative (2) 85 13.0
Intra-venous (3) 21.8 23.7
Intra-arterial (4) 28.8 49.0

Reccurence

_62_.
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Fig 2.

Pre-ope Post-rad

Fig 3.

FTSERREOEUTHAT Uiz, BBIERIFTH -1
P 245 ALY, BEOBBIIFRETH S5, 1F
BLENBEETIREELL Y, FiE®S2 5y HDH
ELEFELTHWA DD, Bh-shoRETH
B

AEGIT (Fig3) 33O LU TH 5, BMBHRETHE
fEL. MRLE. ARTEABRELICEE 4D, EH
DA H TR 60GyD L KB AT A AT,
BERFIRAYICMCNU (5 =4 RXF V) 50mg. #2[E &

Post-rad

Present

Post-chem. Tx Present

CBDCA (ANKTFZF ) 450mg, HASEDHFHE 4
TNENTI =TS 572, ZDBHOBEBIZBRIFT.
FAEH36 » ADBES . TTRICHRBBE LT 5,
EPIS (Fig ) 380D LM TH 5, RBRIETH
it Uy CTE. GRTEERICEREABD T ER

R ZRBD7z, MBERE. Stk UL REL
ZME L. HESem TI0GyD BN G SHEN B HE#R A
AT U7ze LD L, EBEEEICHAL., BEE
145 BT Ui,
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Post-ope

Fig 4.

[(BEZ]

Astrocytoma Grade IID B FKR I LNEF L, B
{ D4, Astrocytoma Grade IV 78 b Bl EEEZFIE
& EBicEEr &, Astrocytoma Grade ITHLIE T4
AINBIEEPIEN, FHrxOEHSBEIOFEHT
OREG & FEHIBAD 15 { B THRIPR % E K TERE K
A T A O BT FIITH T D DRENDH
5L Thbd. TNoDEEBEAT, THHE
PIORETFHRELEATIEFITONT, HREXT
DM L O & DRfREEE LI

BRETOHMBIVAFEHHMELICERTST
BERIFERFIOWTHRET 5 & Fx DIEFITIZ
FWRBTFERIFRF L ST -T2, — RIS, &
FEHIZETFHRIBIFTHHDIE, AHOBRETH S
A, BEOY BEEFEILEGTRIREFTH -
EHEL, TOHEMBE LT, HEEEFT ERERTHH
AT IERETH S LRSI TS, D
DNDERI T, BHEFHSEH D 5 BIFEFI D REE
EICIEEOEE L. RN FMIMTEZEN T
R, EMYTFRBIFEF LD AL -7 SHEH
xhic,

[ R LA FEBIFRFEIIE VAT
A, BN oI IEE T E HEE & R
5L, FHRBIFRFTH -7z Iz, ZEIGHIEE
3BT N THRTEIEICFLE L EFI4(Fig2)D KD
12, BlROEFHEBTEDAERLEDAL
(Table 2),

RIZ, HEHARIC DWW THRENT 5 & BiRi24
FHAR. $70b b, "WHERIR L OEERE MR TE

_64_.

Post-RS Recurrence

BIFHRFTd - 7z(Table 3)o Ammirati 5* (&, 3161
ORBEREMHERBAE I L. 19Fl 02l &
121 oD H 4 6 47 4 4T L. KPS80LL L iR % L
ket LR, BaMflonsB L, 2F
TIRIRSHEEBMBTH s EHRELTWSE, ZD
&9, BBONENERE. BEOHL 24T
DIEET T TIE7E { . Quality of lifeZ b iFE X H 5
EEZ SN,

X 5T, FREORSBRFEEII DV THRFT S
& 60GyLL_E Dhigh doseD AR HUAHRER LS &
NI KB i S ek & SEAL B9 BaHR AN RHE R O
AEbEE. FTERFAFTH -7 60GyEL ED
high dose D HUAHEMEEIC D2 TR EROZNET
ATlEHBH, Be DIEFIEERE. RHABORE
BEav o VEOBEREATHY., BEOMOFHE
bH 0. BINOEMGBARNAEERZEM U7,
HE. BRI SO -TbOD, BraEEIEIC
B9 B HEK SR P U SRR & S AL B ARV BHE #E
DI AEDEE. SHROH I IIERED e AR
BT sbDKERLIZHEZ T S (Table 4) 0
Lunford 5 (2. EOLEIBEHRSEHAREDS, [EE O H
KABIE L. 72, BF OmorbidityZ ik U 5 JEFEE
B9 720 o BF 69 05 Bk & i L 25 il D anaplastic
astrocytoma® DU\ Ty TOFREERE LT 5,

Wi, LRI O THET 5 &L Fox DYE
FITIE. BIRAEEIC X ALEREN. TRBIFRE
FTHo7(Table ) BEE TICE  DILFEREE
DOHERE I SN TV B D%, &ifi. Mastronardi ©
$) |2, Tamoxifen®#% O K B (160-200mg/day)
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Table 5 Good prognostic factors

1. CT findings : cystic tumor

2. Operation : resecct as much as possible
3. Radiation therapy : =260 Gy

4. Chemotherapy : Intra-arterial injection

&CBDCA (450-600mg/sq) DGFRALEREOT I
7% L TW5, %7/, Hildebrand 5 ¢ {T
Dibromodulcitol(1400mg/sq) & Procarbazine(150mg)d

O 5 EBCNU (150mg/sq) D #&# ki 5 0 Hf A L
SR ATV P Fanaplastic astrocytoma 114 641
KEDBERHEE=RBD/ L8E LTS, Dropcho o

VRaploBEAEEEMBERBEICE L.

Cisplatin(75mg/sq) @ B FE L BEE ZFTE v 46
(10%)ICFRE A . FI29BIQ2%) I IE B O &I A8
. TOBEFRERFROJEREZRELTH
50 LU, B4 OREFTIFig3)D L i, #IRA
BEICXALEREICLD . EENFIE/L, T2 b

O—IENTHAEALFEL TS, TaEDk~

DILFEREO RARBIRNBRE TH 505, KIZKRE
HEICE LU TRREHTREL, 0Lz, BE
GliomalZi 4~ AL #E O EH BN L L8, #5H
EEREZREALT S OIFA . BTHEBORETH
LZO0BIRD LI TH 5B,

ZNODERET DB L. A DVEHTII.
A NEE . IeE/SIR D DREEAE M. 60GyLl LD
high dose D it #AEEH L U8, WlRAEREIZ L 1L
FHRENTHBIFRFTH - 72(Table 5)s

Table 6133 # O HEAEGliomaiAH¥FDProtocol TdH 5o
R, WIEESIR D il U ivde. BEKRATISHR
BHEAITIT - T 5. T TR, BHEDRERE
ZEEL. AEFICEEAELES LTS, €O
#®. BEOLGRBICSDOE T, {L¥EFEEMITL
TWaAH, FAIE LT, WikRAKSEEELTH
%o TUT, BRERDIEAICIE. BN
NEHEREZ B LT 5,

RIS, A OEHFTH. FEFISFigd)D LI I,
HARERTIEGrade MEBM SNz D DD, HKEY
KEHMEBRFMEBDLIhIEMLEETATED.
sampling error & # X 541, 9 1E. FEE I Grade
MOZWPEELZEBbhil, YEoiZ, 420
OREFI TIE. FHPRENM., REFOMBOKRE
X, BLUEROBEICE D, BEAMHIRELE
AEhhTEh., £91E—>2DProtocol =& iz L7
—H U7 #1ia# s X UBRBREEIC B 1 2 EFI D ERE
NEELZEEZ ShT,

Table 6 Protocol for Grade Il Astrocytoma

1. Resection as much as possible
2. Conventional radiation therapy
40-60 Gy
3. Chemotherapy
MCNU 50mg (50mg/sg m)
CBDCA 450mg (400mg/sq m)
ILA. every 4-5 months
I.V. every 5/weak
4. If progress
Radiosurgery 20-30 Gy

[¥5E]

FE O FH o & U HEERTREMAGEFEGI
Astrocytoma Grade I & Z W SN 729FiIC DWW TDiE
BEBRZ D LI, PRICEELARITTHERFIION
THeat Ui,

—D@Protocol® b EIC Lic—EB Li-wiiaEL
SJUHBEICBY 2 EMAOERIEE L LEZI N
s

(32K
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(1969-1990). Neurol Med Chir 39: 59-108, 1999
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WA Complete ResponsefEH D#E T, [fifikE
A 22: 545-551, 1994

3) Ammirati M, Vick N, et al: Effect of the extent of
surgical resection on survival and quality of life in
patients with supratentrial glioblastomas and
anaplastic astrocytomas. Neurosurgery 21: 201-206,
1987
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R SHREE RN - IGEDES p252-262, 1995
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5) Mastronardi L, Puzzilli F, et al: Tamoxifen and
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gliomas. Journal of Neuro-Oncology 38: 59-68, 1998

6) Hildebrand J, De Witte O, et al; Response of recurrent
glioblastoma and anaplastic astrocytoma to
dibromodulcitol, BCNU and procarbazine -A phase-II
study. Journal of Neuro-Oncology 37: 155-160, 1998

7) Dropcho EJ, Rosenfeld S8, et al: Phase II study of
intracarotid or selective intracerebral infusion of
cisplatin for treatment of recurrent anaplastic gliomas.
Journal of Neuro-Oncology 36: 191-198, 1998

8) KIFMER, IEAZER:, 1Th: KIERRFEE Low

Neuro-Oncology 7: 45-48, 1997
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S Pe(C & [F 5 Malignant Astrocytoma®
BEAHZIRYIES> T

AN A S M AR S A

FATREZ. R0 2. FIERERC, AERA
fle e K, IBEREE., #RFEZ. AR T

(B8]

B M54 8 9 B astrocytic tumor Tl Tl #§
WEICH IR ICR D b | FERIFICEBER
FERTRET 2 2MHIEBSIIEHALTNSH
DB, BE LR TH 5 RBEE TR ICRET
5 EHE L EENRETNEIEREIATETDH
h, BRLEZESDTHERIISICHABE DL
5T o M Tld. anaplastic astrocytoma &
glioblastoma® {5 AR F & 12 EAMICELT ST LT
e AEIE. ZOERFEHEERDED . RESR
U4 HDOBRICODNTHET 5,

%R UFE]
AL 19884F1 H K D 19984F103 £ TOHI104E
I M BE I CTHIRIFRTAREHEAT L. HESEITBIRR
Zr ] §E T & - f-anaplastic astrocytoma 116 %365 &

Lize EREHEIC. . FE. REMM., i
. EHBE, R o b a—IV(Fig ) DEFT. Kt
RE., BUREEOAR., ¥ (FIFN) #E 0/
. IR, EEE (EESE. JEEFEUN) A H
. FHEOMEMAEHET Uiz, F£7/-. anaplastic
astrocytoma & glioblastoma & & et U7z, MBEicdsty
T, EAEZIEHEH L. anaplastic astrocytoma &
glioblastoma &b E70 3 Z &/, HRBZHZE
FERAFFBAZEENWL D BERUCEEHARRNEZSD
7ol D& LT, BUARRARERICF-IFN 2 1A 7 i
FERETLTE,

[#R]
anaplastic astrocytomald. FLL T, BHic®
s FEERE, 475 TH - 2(Fig2)e “hid.
LEEEY E LT 5 ETFEERMENR, HRE

BEF0 K 2R b 1R 41 - B (TH glioma Xt 972 R M
A & LT, virgin case (KT %0

"
| LUP
Whic

BESMRL ARE, 72 —JLiT/{y 78KIT.
2) Wik MM L) (thieth, BMORME N THS) [HE

LT, SEPNENEREE¢SVARICTE 505 Hremovel, THRESRIRbiopsyTH
INF-0 (600 M{2) +F & — U | EMEBAC BN T 3,

1stday ~NILY K 60mg p.o. (VCRERS1hr MIVCR 0.02mgXg+ "/ U # Ts 200mi
2nd day ~ULEY - 80mg p.o. (VERIRA1hr MIVCR 0.02mg/MRg+2 U 4 Ta 200mi
20% 7 22 k=11 00mi SRR ACNU 1 mpskg RINRFS 104 (SR 20mi (T M)
Irdday 20% Tk —NL100mi RISRAT R ACNU 1 ma/kg RIMA U (R X 20mi T W)

Awaeksk17 —ibEL, MRIAYIS27 — LT,

B R
MU N : Total (80 Gy Jliniac
Ml W:mm

MMEE | CTCORBREERIR, S&LUMRI-T2ZHETORRSRERSICBE
Fit B3 EUNM | 2Gy/dose 10 Gy/week, 80 Gy/8 weeks

3) [NFEl s 1weokm1 7 —NELT, 82 ~NRFTTE

1. WS Wt

2. KNS | W4, 2MM E X ¢ 5 day/weaek, 60077 AY/day TRIRAET 5,

Fig. 1
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LTREFERKTH > REMATIHE.
anaplastic astrocytomald. 412, AABERRICE <
frontal lobeiZ % { ¥ S5z, —7F . glioblastoma
2. ZEXRREBRIZE { . temporal lobeiZ P P% { &
¥ 67 (Fig3)e Fiir EAEFHE TIE. anaplastic
astrocytoma D #5 4| total 7/ subtotal removal?¥iF & A
ET, ETFEMHMIE., 280 8Th-7e —H.
glioblastomald. partial removal$25 {  AEfFHEIE.
1225 A Tdh - 7=(Fig4). Kaplan-Meiretkil & 5 £EfF
i Tl anaplastic astrocytoma ® Jj 7iglioblastoma
KHENTEHERCAFPESRENCEAGN S
(Fig.5)s & 5 |2, anaplastic astrocytoma IZ 3 1 %
F-IFNOHEIC L 2 EF R T, BEICEFRO
FEZEIEAD ONLI - 72(Figh)e FETEHIT
Dissemination?t 6 # & £ < | Time to tumor
progressiontd, FHE175 HTH 272,

Fe A BR M
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Fig. 3
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Fig. 2

Fil - E7FEARE

Anaplastic
astrocytoma

e

Glioblastoma

Operation
Total
Subtotal
Partial
Biopsy

Survival time (M) 28.0

Fig. 4

RIFEHFE

Fig. 5§

anaplastic
‘astrocyttoma

glioblastoma

_._6?_



Neuro-Oncology 8(2), 1998

Anaplastic astrocytoma [C$(F 5
F-IFN DB #(C K 5 RIEEFEEDIRE

F-IEN ()

Fig. 6

removal T - 72(Fig.7)e €D, 7o b I — IVl
UWBEERR . HUFRHRIREE 2 1T U 7oA%, 7 » H
BICITEBE DO FFEAED(Fig.’). HFE - Ltk
AT Lze 51084 ARICEFTBHEEAZRYD. #
MRS IS THT - TEFZACNUIC & AL EA BT
KO EBATIT-cEZAFig) s 22 A%D
MRITIE. B 5B O/ AREY o hvizdi, ]

Fig. 7

F-IFN (+)
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[@ 47 D20 4+ H # 1 dissemination 2 #2 Z LJETC L
7
<JEF2>

56 5% @ & ¥ . Rt frontal lobe @ anaplastic
astrocytoma T Rt frontal lobectomy % Hi 47 L .
subtotal removal Tdh -7z, #iitgid. 7o b3 —IZ
TEVEEEME T« ORI 21T - 72(Fig.10). 1BBE
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Rt-Frontal AA.
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Fig. 8

AR ]
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40/M (2)
Rt-Frontal AA.

40/M (3)
Rt-Frontal AA.

post ope 17M AC&U e?fectiveﬂ

Fig. 9

%, NRTOMERFEEITRIT LI - 7cd5 324 A
GTEEOHFRELRY. BFRMEHTEd., /L¥EH
ik & 30Gy D& N HUHHR R A [ifT L7z (Fig11). &
fo. TD®ISy ARICHEE. BEOHALZAD.
X 5 ITAL 2R R £ 30Gy D8 i S st ik & HifT L
Too BAE. SRERETTH 5,

....69._

(%]

M BE 12 35 1 % anaplastic Astrocytomal 15E £ D 5 5%
BEBRERIED, TOREERVASHDORBRILEE
75
(1) Anaplastic astrocytomald GBM & ) Fi#% i £ < .
BHRETOMMIZRV,. Jhid. FBESELSHEREEE
Efifollow uph’, BEETHALZ LD FHEEND,
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CASE-2
56/F (1)
Rt-Frontal AA.

pre ope

post ope

Fig. 10

post'bpe 32M recurrence

CASE-2
56/F (2)
Rt-Frontal AA.

Fig. 11
Q) BREFOIEREL LTI, S oICHS#R4EmM (¥
Lich., iEFIEZEB LI T A ENBD B Anaplastic astrocytomald. Glioblastomad ¥ A 7% i
WMTH5, BIZRVD, FEEZESolow up EERICIE Uik
() FETERE & L TDDisseminationD FEFE E LT HHEORIRDVWETH B,
3. 78 b a— DL ER, HELEPRHES
BHRETH5B,
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