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HRESREIN, MEHOLEEEL b - CHEMRAERMIC b, 771
BIOMER 4 27%%. BlEIiA->T, fEk, LEREIIEEASIENE T
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Current advances in treatment for malignant brain tumors

EHREEORREDVIZE
HHEBE(S) A —<)iE, VE
T EBHERELEREOVDEDTH
h, WEDAY V¥ —FHREZL
Tz, 1970 R 6 BRKTIZ
55 MAHRER % & CrlE PR S ER A3E N
Eh, ZORKR, FREHETS
EF & LTFMc & o, ket
RiBELEBHTFonTE:, 1t

FREICOVTRARICTHEDIL

BIoRd 5 FEANL L (, BCNU
(carmustine) Z¢ & @ nitrosurea %
ERIDS, ZDlehThEFHAREE
ROEMADH b, 20 FREBBIEE
DFEFKELTHONT &/,
2002 FICHRINIASTTY
AT, EHRERBEICNL
nitrosourea FZHUEHI% HEH L 7o)
HHRETREE & U SR B IRE R B D
gz, BEICERINE 120
I 15 B L ERBR 1 B8R & d: 3,004
BIDFEFUZ DT o7, 20D
TR, YUSKIBtHRD | £4FR
A% 46%, TR RRBETREEAS 40% T
bhH, BEIHIBEOEEERIE -
TWBEWH)FERTHD, nitro-
sourea A O FRHEDFLAE 1
71-. ’ '

HAEDORIX

—7, BNCHEZENZETF
YARIBEAELL, BIRDR Y
THTI ACMEZoNHmID
Takakura 50 1 RO A TH o7,
Z 3k, ERTHFE X 1 nitro-

sourea R HLEHI TH 5 ACNU
(nimustine hydrochloride) % ff M
L 7- IS AR IA TR Y & U AR B B
DFHE % B U 7- 55 AR Lt ER
T, ZOBR, EFEETREED
ERRO 0B oD, BEHE
THIEVHE>Tw3EWLIHLDT
Hh, INCOR/REEEZ, B
NTix ACNU+ 5 R 235
HHRBEREORAY V5 —F L
LTHVENS & HiTko7?,
L L, 2 DRREF+4TH D,
SERRIC I3 A MRS BHERR s B
DEBREToTELE V) DDE
fEThHs.
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»iZ, BEREKREREHI V-7
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X TP ACNU %2 9FRT 2 15 % T
T5HDTH 5. %3 procarba-
zine # ACNU IC&TFL THEL,

ACNU X ¢ % EAIMWH 2 HIET
% 05-methylguanine DNA-meth-
yltrasferase (MGMT) & \» 5 BEE %
FRELT, 20%R*EDLIHI L

W) EEETH BY, BE, B

HHERE T L, T0EMHE, &
2T DT TH 3,

Temozolomide(TMZ)
- ARSI AR

2005 ¢, European Organisation
for Research and Treatment of Can-
cer (EORTC) 2> 5 B MR BIE D
BRSO W TEBIN R G X
N, THIZEESRBED kD
TH- b EHEORVBEEL
WHRE L, FMi£2IC temozolomide
(TMZ) HHFR R IG IR 1T\, X
52 6 a—RADRAFNC & B {LEEE
e fT ) B L AR B EE & R I
BL-ENHERABRTHD, mHL
b 280 BIZRBA 2 BN IN
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Chemotherapy for Malignant Gliomas : Randomized Controlled Study and Taylor-made Therapy
by ' '
Soichiro Shibui, M.D.
from
Neurosurgery Division, National Cancer Center Hospital

In order to establish the standard therapy for malignant gliomas, the JCOG-Brain Tumor Study Group was
organized in 2002 and started a phase I /Tl study. It is investigating the efficacy of procarbazine +ACNU +radia-
tion compared to ACNU +radiation which is considered to be the standard therapy for malignant gliomas. Patients
with astrocytoma grade 3 or 4 are randomized into two groups postoperatively. Patients in Arm A receive intrave-
nous injection of ACNU on day 1 and day 36 of radiotherapy. Those in Arm B receive oral procarbazine for 10 days
before injection of ACNU. Procarbazine is reported to reduce O®-methylguanine-DNA methyltransferase (MGMT)
activity and enhance the anti-cancer effect of nitrosoureas.

Recently many studies have been started to overcome chemo-resistance. A trial of the individualization of the
treatment, the so-called taylor-made therapy, is one of the challenges for treatment. Loss of chromosome 1p and
19q is considered to be closely related to chemo-sensitivity in anaplastic oligodendrogliomas. Procarbazine+
CCNU +vincristine (PCV) therapy is very effective in tumors with 1p and 19q losses compared to those without
these losses. This is one of the epoch making findings in the field of chemotherapy for malignant brain tumors.
MGMT is a DNA repair enzyme which reduces the anti-cancer effect of nitrosourea. In order to overcome this che-
* mo-resistance nitrosourea or drugs which reduce the MGMT activity such as procarbazine or O®-benzylguanine
are used for those tumors expressing MGMT. However, even in Taylor-made therapy prospective randomized
studies under good quality control and quality assurance are essential to establish an evidence-based treatment.

(Received July 27, 2005 ; accepted September 20, 2005)

Key words : malignant glioma, chemotherapy, randomized controlled study, tailor-made therapy
Jpn ] Neurosurg (Tokyo) 15 : 3-9, 2006
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Table 1 Levels of evidences and grade of recommendation

9)

Level

Type of evidence

1 Evidence obtained from meta-analysis of multiple, well-designed, controlled studies ; or from randomized trials
with low false-positive and low false-negative errors (high power).
1 Evidence is obtained from at least one well-designed experimental study. Randomized trials have hlgh false~

positive and/or false-negative errors (low power).
Evidence is obtained from well-designed, quasi-experimental studies such as nonrandomized, controlled, single-

group , pre-post, cohort, time, or matched case-control series.

descriptive and case studies.

Evidence is obtained from well-designed, nonexperimental studies, such as comparative and correlational

V  Evidence is obtained from case reports and clinical examples.

Grade

Grade for recommendation

oo wx

There 1s evidence of type I or consistent findings from multiple studies of types1I, I, or IV.
There is evidence of types1l, IIl, or IV, and the findings are generally consistent.

There is evidence of typesII, I, or IV, but the findings are inconsistent.

There is little or no systematic empirical evidence.

fE# i 1438 {5 F % 05-methylguanine-DNA methyl transfe-
rase (MGMT) BFEL EOMMEEEOFEL KRB L
o T3,

AT, TOLIREOMERERFOE®SY
F—IiIN T 2IRBE LR L T D OBEKREBRD
HYHALBEFEBIN TR T —F— X4 FiaEICOW
THELSLY 3.

BRI UF—VOIRESEER

BTV —<DORELEIDZHIAT, TTHELS
L3, BRATCOEEREIIA»E VI L THD, E
MR L3, TREEREIHL (ZEF v R) ik > TERT
ENT—FILEICEBATRD RIFLBEREL
RTERWHRME, LV 3, 2%h, £EFHBABROLE
WEWHEITTHL, BECEIFEERNDR, B
¥F7% quality of life (QOL) %R Tk TR SR,

D &) HIFERBIEL I N T WL DI, B
IETFYRAVLRNVOFVEERKRERTH 2 FMAERAE % &
T, ZDEME - REEMTEHI N T2 RIThIERS
v, BERREREL, BE, EXOTAMN - BYEE - ¥
HERERTANLE TR, EBRNIEHZRIRE L
TR ER T H 2 E LHHRER, SROEREZNRL
L7 1ER (7 v FL) {LIERER 0 % AERRIC o)
o5, BIHERREE, American Society of Clinical
Oncology (ASCO) Ik B3I EF VAL R)LDFFHIC X
i, BOIHEEEOBELL 1 IEL, BIIHERERIC
&0, BEENCEFRRORY, $20REHVEES
KRODHVIBEEGIFER-BEL L THRIIATLLY
(Table 1),

4 fistas
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BT VA —VBBICBIIDIETVR

REZCRTONIERFBRCEE Y A —<hEL
IEFVRAERD S ZHDRMDP, T DOWLTIZEEE
KEWTHEHO W SHMICEE L T h, RENLLD
DHEENT B,

BBAFMIc B T I ¥ afbic X 3R1IA E (prospec-
tive) MBIBFTHTH 2, BEALBUS VA —=ick
ZHEENETOEEREZET2REZICHL, ERICL LD
202 % Bf 5 &> informed consent (IC) % &
ZLLRBELTELRVHLTH S, £/, 2FBICA-
THRBEOFMBS TRAHOBTEIC L h oMLK
HBI LA, 2079, FEEFHIcOVTIR
® AR E (retrospective) SRERICE 5 X2 % 2 2\,
Winger 5203, Bl /) A - BEOFRUERF L L
T, £E#b - 18HRBAS £ TR - #1780 performance status
(PS) - MW - EBRIBE - T T2 0B S Y
A -2 DMICFERBHEEZE I Tw3, 25, &2FF
WL PWOMWE L H b FHRULL, I hzEE
DFHETOERITHARFEN IV EBRRT VS, 0%
( DHEELHBEFMOBMMELER/L TR, MEES
EfEH B L THOARLERPB LN TE D, BOLER
EDE > glioblastoma 12 8> T b FHTHHHE G T
EFEDOA LA LNTY35 (Fig. 1, Table2). L L
B, FMICHNLTEENLRELH D, HES L —
FELTRBRCIBTAbDEWVZ B,

M FRIBEIC OV, mmmw%1%%®gmm-
toma (X9 2 FEIEGABR 2 1T\, FATRIRTI3 1 FEFE
BN THH7H DD, 456Gy DIBEZMAZ B LI
LD 28BBICERFLZEHBEL TS, X5 Walker

15%1% 20064 1H
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100

—e—total removal

—8-95% resected
~a—75% resected
—50% resected

—w—Dbiopsy or partial

80
60
40
20
Fig.1 Survival curves of glioblastoma by
surgery 0

year

Table 2 Results of Mantel chi-square test

biopsy or partial | 50% resected | 75% resected | 95% resected | total removal
biopsy or partial ns ¥ % X% % % % * % %
50% resected ns % % % * % % * K ok
75% resected * %k * * % % % % % % %k %
95% resected * %k % * % %k * % % * %
total removal * %k k * % % * %k % % %
* * %k ; P<0.01 * % ; P<0.05 ns ; not significant

Better survivals are obtained by total or 95% removal of the tumors compared to less than 75% removal.

(P<0.001)

5193, BREIE% 45Gy 25 50 Gy, 55Gy, 60Gy & &
O, THICHEVEFHMPRIEDS, 188, 1353, 28
A, 368, 2BLERBEERLLLBRTWS, {L#
Bk E OftRICOWLTIE, BiES ) A — 2 ORI
L LT, "methyl CCNU BfiEO#K S, TRGHiREMR
HEST), THREHIRE & U BCNU BRI S ), TiEHRE &
Uf methyl CCNU £ 5,72 EWe 7 5 v ¥ L {LEER
#17\>, BCNU $HEEIC L 2 R BROLEI R D
BoTwI tds, RETOEERELLTSHAET
Buvohs Z Eicino 9820 '
BATDT V¥ LR E LTI REEL b D3l
{, Takakura 57 THSHREM, & TACNU 6t/ s
REBS ) 0 2 BRI L 2 EMHEFRBRIHE— L W30 T
H5, IOPRBBERTIE, ENRCEREVDH LD
DEFEETOEEEZEN L o188, BRFTD BCNU %
RV aRREzEEIc, BERTORERRLINTY
%. ¥7-, BCNU % ACNU % & @ nitrosourea & FEA!
ZHERL 2 IEHRIER L BHISRBEELD 1207 v
FLLREBD A Z 7+ Vv A THLEBEEGABED 1
FAEFD 46% T, BERBIRD 40% I HAERBICE S,
2HEEFD 15%ICHTL 20%THok I &ho, BEFEAT

DEETY A —<icd T 2 EERERHEFMc L 2T
BB E & Ui nitrosourea RFERIZ4H L 72 60
Gy DIEHRIGEL VWA L),

BMHITUAF—VICXT D JCOG ERPRELER

ERIcB T 2 EERBEHEIO - DO E & LT, BE,
HABEKBEEWZE 7V — 7 (Japan Clinical Oncology
Group; JCOG) iZ & 2 ERRFAEADIR E > T 5, HHEE
EEEKREICB VLT, SERDPOEDSNIERT —
YOEEESMEIC 25, —EDOEELE LEBES
Fo B TELT— S 2E020IciE, T—YDHE
2RY, BERL T IBEBLETH 2. JCOG iF, K&K
# D Southwest Oncology Group (SWOG), Radiation Ther-
apy Oncology Group (RTOG), European Organization for
Research and Treatment of Cancer (EORTC) 7z & D&M
IR CXNT 2 SRR RSER N — 7 X 2ERRABRD
HEiwmESE IS NBRRARDOBERIR S Vv — 7T
HB, PREBIZ, JCOCRKE, 7—-Ftvi—, &
BEESB LI UVRSENHEIS N — THL oKD, 2002 Fic
F1B3EFEHORES V-7 L THEERR S V— T3
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I Group Cgordinat;l
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Bone and Soft Part Tumor Group
Radiation Oncology Group

Brain Tumor Study Group

Fig.2 The Organization of Japan Clinical Oncology Group (JCOG). The Brain Tumor Study
Group was organized in 2002 supported by Health, Labour Science Research Grants of
the Ministry of Health, Labour and Welfare.

BAL% (Fig.2). F—¥% v ¥—ix7a b a—LERK
DERE» BRIV —T2XET2 L b, HEIH
mEnBicix, B, BERT-SORIN, =5V v
7, BE, WEHENLEoEBETS. 8, EEEE
SIFTET 2BRAREERE R, DRELUTEER
&, BEEZELPEEEMEESICLY, HBROESE,
ERviThn, HBRBEERLBALENS, REROME
B3 (quality control) 8 & NREAREF (quality assurance)
ZToTWw5,

JCOG HilEREHR T IV— T IC X D ERPRIIER

JCOG MEBHE I NV — 7id, BEEHBREPRER
BT & 0K 14 B TR RIVE BB O BT HEHEER

RIS, O—BE LIRS, B 15 EEHS

2 TOABKMIEERSE) LAMEEZL, 17 FEICIIME
F2HHHOMABREZTI T3, FA—7LLTRE
HERBE T 2 E /BB 2B L TR, B
T, BEBRHNESICNT 2 ENMEABR2HESRTD
2108 IR IR N T B EREREER I T E MR
grade 3 - 4 [N T B LEBMAREBE L L ToH ACNU &
Tk & procarbazine+ACNU #HEE D5 v ¥4k
HBGERER (Phase Il /DIERER) ;) L9 ¥4 baT, BRN

6 445
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az.

KB AIEERELARNTH I L2 EMEL T3, H
BoE i, BRICEVLTIRESESRBEICNL, #
I ACNU Z B L 7 b BESERIEEBE CAvonT
W3 A, 2EFEHC X % 5 FEFEL, EMEEE grade
3 CBERIEMAaNE) T 23%, graded (BHME) T3
THIEE e, ZDEED—2d3, nitorosourea ZHiE
Aoty 2 WMERBMGMT TH 3 &L T hTw 3.

MGMT #3 nitrosourea % BE# i X - T methyl 1t & 117
guanine 7> 5 % @ methyl E% %>, DNA Z“E 5 ¥ A 5
BREZBC I EICE D2 3ET 5. Procarbazine
b Of-methylguanine # 4§ % Z & % &, procarbazine
THIER2 T2 Lickd, 2L > THERIN:
O®-methylguanine D methyl E I fE A ¥+ 2 Z & T
MGMT »EE& N, Z DFEE nitorosourea FHFEHIDZH
BE LT3 EHHETE S, Valavanis 50 DT o7
7 v FTOEETY procarbazine ¥ &5 T3 LT, I
& B8, Vo, BNk D 0°-methylguanine L
AhHoh, FARICMGMT OETZHERL Tw3, &
N% %} T Brandes 5213, 5 glioblastoma 58 1l it
L, day 1~5 IZ procarbazine 100 mg/m? 5 B O 4,
day 3 8 X U5 i BCNU 80 mg/m?&8 Bk A 5., day 3 2
vincrisitine 1.4 mg/m* RN S & ) RFEEZ 8 BT
EI#EDEL, complete response 6 ] (10.3%), partial
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Astrocytoma grade3 - 4
Supratentorial tumor
3-14 postoperative day
Age 20-69yo, PS0-2 (PS3 by neurological sign)

Registration : Randomization
Grade 3/4, Institution, Age <60/60<, Residual tumor (+/-)

I

|

Arm A
ACNU

Initial treatment
RT 60Gy+ACNU

Maintenance therapy
ACNU
Every 8 weeks, 12 courses

ArmB
ACNU - PCZ

Initial treatment
RT 60Gy+PCZ - ACNU

1

Maintenance therapy
PCZ - ACNU
Every 8 weeks, 12 courses

Fig. 3 Scheme of the JCOG 0305 protocol entitled “A randomized phaseIl /
I study of ACNU versus procarbazine plus ACNU as a postoperative
chemoradiotherapy for astrocytoma grade 3 and 4.” The purpose of
this study is to establish a standard therapy for malignant gliomas in

Japan.

response 11 # (19.0%) & WHEBEMREB T3,
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EO5 L, BRA 8 HE I ACNU 80 mg/m?% B#ltA# S
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SHFEEEIE CT I & 3 3 RoniBEETHEICE T W TITY,

BHES IUREEERIC 2cm O —Y V%D 5
iZ 60 Gy, MRI @ T2 #ERE& +2 cm DFEIEIC 50 Gy D
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DDBE I HREL S EoTwliFiud, Z0EEE
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ER DR BEIZHAR % 5%V} 7248, primary endpoint % &%
HARS, secondary endpoint % S EAFRE, EX#EE,
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K- BEBEEERT 2. @FEDSNT—FIZDWT
i}, ROEEEERERT 5L OOREREERT, OF
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Table 3 Taylor-made chemotherapy for
malignant gliomas

1. Selection of drugs unrelated to chémoresistant

genes

Gene Related drugs

MDR-1 adriamycin, vincristine,
cyclophosphamide, methotrexate

MRP-1 adriamycin, etoposide

MRP-2 etoposide, cisplatin

TOPO Il a etoposide, adriamycin

MGMT nitrosourea

GST-n cisplatin

2. Pretreatment with drugs with anti-chemoresitance
05%-benzylguanine or procarbazine against MGMT
3. Selection of drugs with high sensitivity

PCV (PAV) therapy for anaplastic oligodendro-
glioma with 1p/19q loss

F=3—XA RaE

ABRIERAER DS, %< DEFIICA—DEEE L T,
IO BERLREREEBERL TV I W) HERLELT
WBDINL, T—7—X4 FiREL R, H40EEIC
LT, EAERRME - WECBET 2 BRIcE DO E
FlzZERL, BEEBEBELT-o>TWbDOTHY, BK
THREEL VR B, BRATE, H3HERFOES
X LT, ZORBFEZERTIUIRETESLVLI D
DT, BELERTOT —7— A4 FIEEREF
ELZV, LaLiads, bTLThERREEELE
RLUTHBEDRETD L) LV IBABRENTL S,
ZOHEELTIET, MEDLRVEFIDERE S T
ET, WHIRHEEBN LT —7 A4 FIiEETH2.
3, BHMEOELGTFPHROEEL REEICOWVWTH
~, Fl 21X, %R EE S F multidrug resistance (MDR) -
1 BFEE L T\, adriamycin, \}incristine, cyclophos-
phamide, methotrexate 7% & %2R L A vy, MGMT #'%%
fEDEE1: ACNU % O nitrosourea ZEHIZ A &
V) HEETH 307100 (Taple 3),  DBE, 2L
HHDBZEZTT EVIRIERBWE» Y TR, B
RNTERATE 2EHOHRICL D, BRCHESEETH
3w ) RIESSH . Kic, MGMT % ME LB 3¢
nitrosourea FZHFIDREAZMEZ FH 3 HET, 0°-benzyl-
guanine % procarbazine 7% & % nitrosourea 12 5E37 o T
552HETHBY, INEOVTRELHSRIET
v A3 7 £, HIB L 7z procarbazine+ACNU i & % &K
REOBRME- NS, BEENESCNL T, HEKWE
FULDHEA TV 2T — 7 — X 4 FiRIE, BAEZ

8 Tgstae
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FBEIC X T % procarbazine + CCNU 4 vincrsitine (PCV)
i (EATIE CCNU Db h iz ACNU 3Av 603
728 PAV B LTI D Z EHF V) TH B, ZhidS
COBUREZREBBICREE Ip BL U 199 DRE
HH D, Z DRED PCY BERRIGT 5 & v I WEIE
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L, - :
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Recent Advances in Chemotherapy for Malignant Brain Tumors: Soichiro Shibui (Neurosurgery Division, National
Cancer Center Hospital)

Summary

Most malignant brain tumors are resistant to the chemotherapeutic agents because of the existence of several
mechanisms or substances such as the blood-brain barrier, genes and proteins. Recently many studies have been
started to overcome the chemoresistance. Especially recent advances in the field of molecular biology have
contributed to examination of the chemosensitivities of tumor cells. Trials for the individualization of the treatment,
so-called Taylor-made therapy, is one of these challenges. Loss of chromosome 1 p and 19 q is considered to be
closely related to chemosensitivity in anaplastic oligodendrogliomas. This is one of the breakthroughs in the field
of chemotherapy for malignant brain tumors. O°-methylguanine-DNA methyltransferase (MGMT) is a DNA repair
enzyme which reduces the cytocidal effect of nitrosourea. In order to overcome the chemoresistance, drugs
except nitrosourea’or some drugs which reduce the MGMT activity are used for tumors expressing MGMT. New
technology targeting growth factor receptor such as EGFR or VEGFR is also applied to cancer chemotherapy. On
the other hand, multi-institutional cooperative studies have been started to obtain evidence in cancer treatment.
Phase II study for a small number of patients is not sufficient to demonstrate the efficacy of the treatment and to
establish the standard therapy. Multi-institutional randomized controlled study by JCOG Brain Tumor Study Group
is the first trial for the treatment of malignant astrocytomas under well-established quality control and quality
assurance systems. It can be a model of clinical trials for malignant brain tumors in Japan. Key words: Malignant
glioma, Randomized controlled study, Molecular target therapy, Taylor-made chemotherapy, Drug resistance,
Corresponding author: Dr. Soichiro Shibui, Neurosurgery Division, National Cancer Center Hospital, 5-1-1 Tsukiji,
Chuo-ku, Tokyo 104-0045, Japan
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5NTH YD, MGMT »EEDEE T3 nitrosourea REFILA 2 HE—FIRE LAWY, MGMT BH#%{ETs ¥ 2ITx
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THY, SHROBKAROLAEERT bOL LTHRTES,
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placecbo HictkR2 » AREDEFER AL TL
514,15)0 )

2. DFEREEE

ATFEWEORBICL D, B2 QEHO LMY |
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BEHCbP D L o T &R, HMIESt: b 0%
Bz s, BERFRTOR ) —=v Sl ->TH
RENHEFRLERY, 2FVv N TOEHOEEE
REHIT B I L THERITD OBSFENRETDH S,
ERSHFENERLIRTY, ThThsilEtsrb -
Tw3icd, DB FRESRTIZ LD, 20
THROBBOSFREHFEIENDZ I L bbb 3, EwE
BEOKRISV T, HBREROBL LyubaTy
% epidermal growth factor receptor (EGFR), vascular
endothelial growth factor receptor (VEGFR) # & 23
BROEMBLEINTWVS (K1), FHLWiEEEL LTH
Fosblehnas, BHEHEBRECNL TR, REZTO
& I AEHANRIEEIRIZS Sh TR,

1) Thalidomide

GBM BRMEHFHE = FH - THWRKT2EETHZ 20,
Thalidomide @ X » iz VEGF 2& &Iz fff L MEH &
PG T2ERMCRITEBDRBEFTE 5,
Thalidomide 8% % V> i BCNU % temozolomide 7%
EDTNEFNMER L OHFBTOBKMESHKESTH
D, EFOLFEEIHEESNTOEY,

2) Imatinib mesylate (Gleevec)

imatinib mesylate (STI 571, Gleevec) % Ber-Abl
E BB & U platelet-derived growth factor (PDGF) %
FEZEFOYUFF—Fre 7y —icERBL, EH
ROBENGIER 2 b D, ¥ CEEEHESMKRCE
PTHDEWIHREND D, REFEICNL T HEKRFR
MR E o T3,

3) Gefitinib (Iressa) _

gefitinib (Iressa) id epidermal growth factor rece-
ptor (EGFR) iKfER L, MESSEMHEIFE 2 REL, —
OB BN TZOZEMNEEHEI LTV 345, EGFR
EEZOFVLERHZEBECH L CHRIRIPFEINT
v %2, Rich 1%, % GBM icxtL T event-free sur-
vival 8.1 38, overall survival 39.4 8T, BIYER I grade
1373 20EBRIGHBDVIETRHTH>ILERELT
V519, '

3.8 ¥

BELLREESERPER *ERECEES I
EER D BETHEAT % (convection-enhanced deliv-
ery system) Z &2 X D, B I TCEREREEIRT
BEHDREEDI I T3HA2bTHOATY S, inter-
leukin-13 (IL-13) &4 HRBECBERERL T
335, EEMICIIZLAERBELTORLELDARATY
3, Ik PE3S A& &% IL13-PE38 2 BETHE
AT BRI IE E - T3, AR Transferrin
P TF ) TEE YRS & ¥ Transferrin-CRM 107
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b RIS LIBEA S hi Y,
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FFDCERER, ThETrERSNLEIETYR
RETE, RLEBEDROMGCE2EREERTL L
WIBERESTER, ThizstL, SETR, B—0%FK
BEODHOEE T TN T NEAIN T 2 BB HE
ZHEWIBEA»S, BROBEI G bBE L 15E
ERERTBEVIFELEONDI I D> T &,
CABEIUERETH Y, T—F—A— FHBEL LIET
N2WBEETH S, EFRZURABFELLT, #
kBB EERICBL TO 2 0= —FRERR®
MTT assay 2 ¥BEETH - 128, FEETH, HFED
EHFEOREZC LY, BEFEITCE T BEED
BREZEND Lok, BHMRBENLERE
KBWTIE, WEODRBREWVI AE2FHTF—F—A—

FHENIRE N T3, LERERNIT T 3 MRS

t L TRFRAEY%2 b DI, multidrug resistance (MDR)-
1 DFEFEWTH % p-glycoprotein TH b, #EIS Iz
EX P T 2E& LD, adriamycin, vincristine,
cyclophosphamide, methotrexate & & Z @R ICTHE %
& 729, multidrug resistance-associated protein .
(MRP)-1 b Rz, etoposide ® adriamycin iz it %
TT Vb T3, 2O, BEHEBRECRGIL <
b Tv> 3 nitrosourea REFNC T 2t S L
T w3 DO H O-methylguanine-DNA  methyltransfer-
ase (MGMT) ThY, ZOMHE%RT 2 HABEE
W EEERBY T BREE S TV B 2429,

1. MGMT (2 & % nitrosourea ZERMHIENTIR

nitrosourea RIVERNZ X T 3 MGMT i X % EH|i
BHHEEPZBRT 279, MGMT O mRNAZH®
MGMT ZH B# 0K Tbh, MGMT OEREOME
WEE I L TI3, nitrosourea RS D 75 FFRE
P28 BRELTAWVLE EWLITITRMPKEE>TW
.U L2ad s, BN CREER O L TRIBER & % -
TWRERABKRY T RWD, EBEOERSEHET

‘BRI TR, MGMT BIER F CREBNhoE

FlBe2HEdE»ELIHRIZZ VBTV 2V, Bl
procarbazine 2 & 2 MGMT {ETIER 2F B L /-1
i3, TOBRTT—7—A—FEEO—DE2DE2L,
BEEHETO MGMT 28E L, SEZRTFICHLT
13, ACNU #5802 procarbazine iz & 2 BiiE* T %
TR R TE 2 AAER S H B,

2. RBiE1lp, 19q RE%ERTZREBENER

SFEVFHR R EE OB CEFETRIL>T
WEE—DERTH S, EMIEEIIENR, ZXREBER
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EEEECREHOB BB L EX SR TE R, Bl
Bk 1BDEE (1p) BLU19EER (19q) DXR%%
20 2 fERIIC 3> T procarbazine, CCNU, vincristine
Wk p{bFEESE (PCV ER) BEHTERTHH I B
FE RT3, FRRE B TREKRE LT,
1p, 19qREDHBFRDOVTR, BB PCV EE
2{ToTWL OMEE Ly, BN TR CCNUDOHKDY
= ACNU 2[5 PAV EENREREL LTHYS
nTws,

B I

EfEBE R ERECEREERL, CFEREF
Bl 28XHRKIBEEREL TR R, LAL

.=y

2, fEX»SDIE F ¥R XL, nitrosourea
BEIN—EOBRERL, RETIE, BEHR L OGRS
EREEL o TW3, LKA TEEEROD 2L
Wask #BIFET 572, Lo» D kL7 quality con-
trol/quality assurance @ T TODAFIRE KA T LA
THH L b, —HFTREZ DEHZORKEEZERL
TeF—5—A— FHERHREL, BUHEMRBEDERK
BoAL E3Z L RBHTEETH S,
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