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L N F —<HREIZHES 20ITI-SPECT
K O HE S % DY hE R & B s & D2 AL

201T]-SPECT and tumor vessels of primary and recurrent human
gliomas

AR OB, SRl M. RE KB, 4% EH, ER F1T7. AF BX,
HF B. KL T&
7 15 K 2 o 70 R AV FY

[FULDHIC] e 7 —~ARBEEEIOERMERCELIRBTRD
5N 7zthallium-201 chloride single photon emission computed tomo-

graphy(201TI-SPECT) RV EHFmMEOHER L BHBEDEILEHRET 5,
[WNHeFHE] ORERCEREIC20LTI-SPECTO EEH D uptake &
xS E D (HEMuptake) ZECEBEDH &, MEBEADOLEHI00H
B FHIMEH E endothelial proliferation® HE % <, bromodeoxy-

uridine(BrdU) labeling index (% %Fx) *HEEMR LEHZFNMEANEMET

KD, BECESNEOEBBEHEEZHRFT L (Table 1) o

Table 1. Methods and check points
Preoperative imagings
201T]-SPECT (tumor uptake / corresponding opposite
brain uptake(%))
Histology
Number of tumor vessels
Endothelial proliferation
Bromodeoxyuridine(BrdU) labeling index(%)
Tumor cells
Endothelial cells
Fine structures of endothelial cells of the tumor vessels

Endothelial width

Surface infolding
Pinocytotic vesicle
Fenestration

Junction

Perivascular space

Number of basal lamina
Perivascular foot of astrocyte




Table 2. Clinical cases.
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No. Name Age Sex Location

Histology
The 1st surg.—~the 2nd surg.

1. TO 56Y [ 1t.R.
2: TY 40Y f  It.F.
3. TT 33¥ m rtk.

Low-grade gliomas, grade 2.

Anaplastic gliomas, grade 3.

4. KF 52Y f rt.F.
5. IK 57Y ff 1t.T.
6. TH 42Y f 1t.F.

7 KY 38Y m It.F.
Glioblastomas.

8§. MW 24Y m rt.FP.
9. TK 45Y m It.F.
10. TW 64Y f rt.FTP.
11. KA 6lY m rt.T.
12. MN 35Y m 1t.P.

A2—A3
A2—GB
A2—A3

A3—0A3
A3—A3
A3—-03
A3—A3

GB—GB
GB—GB
GB—GB

GB—GB

GB—GB

Abbreviations; surg.:surgery, Y:years, f:female, m:male, rt.: right, 1t.: left,

F: frontal lobe, T: temporal lobe, FP: fronto-parietal lobe, FTP: fronto-temporo-parietal
lobe, A2: astrocytoma grade 2, A3: astrocytoma grade 3, OA 3: oligo-astrocytoma grade 3,
O3:oligodendroglioma grade 3, GB: glioblastoma.

NRIZWEFHRERAOMBZHIICL D, low-grade glioma, grade 2, 3
#1, anaplastic glioma, grade 3, 4 #l, & UFglioblastoma 5 B IC/HE L

720 Low-grade glioma3#l i B HEEIZ 2 #lA grade 31T,

1 BlA%glio-

blastomall#4T L 72, Anaplastic glioma, grade 3, 4Bl BREH D - F
72 ¥ grade 31 ¥ o7 (Table 2) o

[# %] Low-grade glioma, grade 2

BTix, 201T]-SPECT®

XM uptakel T RFFE1I11%B PO HFRERKIS1%ICERAL, EHZmMERD 6 K
POERE]1 8AAMIM LA, BrdU labeling index/ZEE MR, EH mE

WEMREE bEEEICHEML .
Ll »0BREBZ2HAIICHIALL

Endothelial proliferationd M &E [ %

(Table 3) o

BETEMEFATE, IRRICIE, MERBEIIHEL, surface

infolding (NHE D) 4 %<,
B % #L, perivascular spaced 3k

2122 astrocyteDvascular footT
{. basal laminad 1 ~2B &A%<,

-3 -



Table 3. Low-grade gliomas, grade?2.

n=3 The first surgery—the second surgery
201T1-SPECT 111.7+27.8—151.3+19.0(%)
Histology
Number of tumor vessels 6.0+0.9—18.0+14.5(%)
Endothelial proliferation 0/3—+2/3
BrdU labeling index
Tumor cells 1.33+1.53—>2.00+1.73(%)
Endothelial cells 0.90+0.85+3.01+1.85(%)
Fine structures of endothelial cells
Endothelial width thin— thick
Surface infolding a few— many
Pinocytotic vesicle a few— many
Fenestration none—a few
Junction long— short
Perivascular space narrow— wide
Number of basal lamina 1A2~+2~5
Perivascular foot of astrocytes;
almost completely circumscribing
—incompletely circumscribing

M Djunctiondb BROZA, FHREICIX, MEBEZELZD., surface
infolding (WH D) »Hz., EH DastrocyteDvascular footliZ A4
EY, AEMABEBEOjunctiond S Bi%EM & %2 D, perivascular spaced
Ji{ 7% Y, basal laminad FBITW L. pinocytotic vesicleb K X< %D
BOWMMLA, WEMBO—#ICidfenestrationd B L7z Bl E. low-
grade astrocytoma, grade2 D HERONEMBOBEFEEDOETI/IZIZ
anaplastic astrocytoma, grade 372 \» Lglioblastoma % B fit3 5 @[ b
Rohn7: (Table 3, 4 & 5) o

Anaplastic glioma, grade 3 Tk, 201TI-SPECTO X
uptakeld R 140.0%% 5, HHREBEIZ212.5%ICH ML, endothelial
proliferationZ 1B 4 BICHML ., BEEMEANEZMBEOBrdU
labeling index 30.48% 2 51.25 % ¥ L 745, I 57 0 % A 52 4 g o
UM ECINREREEFRBROMTRKELREVIE 24 o 22 (Table 4),

GlioblastomaTIiZ, BERKOIOITI-SPECTO N Muptakeld F 5
EFAEBET, BrdU labeling index i385 fa . JE¥5 M4 Il & &
FTLAY, BEHEMNENEMEOBMBEECINRBLERBEOMTRKE 2
BEWiE 7z h o7 (Table 5),

_4_



Table 4. Anaplastic gliomas, grade 3.

Neuro-Oncology 5(2),1995
Table 5. Glioblastomas.

The first surgery—the second surgery |
n=4

2017T]-SPECT :140.0+55.1-212.5 +4.9(%)
Histology
Number of tumor vessels:59.4+68.0
—52.5+72.0(%)
Endothelial proliferation:1/4—4/4
BrdU labeling index
Tumor cells: 3.63+4.31—+2.90+0.87(%)
Endothelial cells: 0.48+0.95
—1.25+1.32(%)

Fine structures of endothelial cells
Endothelial width: moderately thick
— moderately thick

Surface infolding: moderately many
—moderately many

Pinocytotic vesicle: moderately many
—moderately many

Junction: short or intermittent
—short or intermittent
Perivascular space: moderately wide
—moderately wide
Number of basal lamina: 2~5—+2~5
Perivascular foot of astrocytes:
partially circumscribing

—partially circumscribing

The first surgerv— n
n=5
201T1-SPECT :181.1+£39.5—178.0+64.6(%)

Histology
Number of tumor vessels:20.3+7.0

—18.3+10.2(%)
Endothelial proliferatio: 5/5—5/5

BrdU labeling index
Tumor cells:7.40+5.37—+4.70+5.45(%)

Endothelial cells: 2.66+0.58
—+1.06+1.35(%)
Fine structures of endothelial cells
Endothelial width: thick— thick
Surface infolding: many— many
Pinocytotic vesicle: many— many
Junction: short— short
Perivascular space: wide— wide
Number of basal lamina:
S or more— 5 or more
Perivascular foot of astrocytes:
incompletely circumscribing

—incompletely circumscribing

[Z%2) 20171-SPECTO W #Muptakeidglioma D RBEEM A O MW
ERECHBELD, ChIToRL4OEFATORBETH o 722:3.4), 2011].
SPECTidglioma D HR LB RBEOEBNCHEFHLEHEINY), SEOHK
BTh, low-grade gliomald HFRBICHMENICEM/ L, 201T1-SPECT
Duptakeld MM L., 201 TI-SPECTAFRCELAMRFHWERCOHERICH
HThHrZ EHFRINT,

2017|-SPECTDuptakeDFICB L, 201TICHIZMAMBBIFI % Bl L &
Wi, EERMAMICEIMDATAT, BREHZCH LEROEAFRE EMEIC
HELS, 7V 20RFEBESEBMBF CHRTLET, 2E0BETH S,
AEZ, BHEDEAEMBOBEMMBE VW - ERWAEREL, BHIPR
KBV TMEZBEICHET 2L FEINLIBHBEREEEUNLRERER
L%,

BrdU labeling index!Zhuman glioma® FHRICHE LABREZNDH X
D LML RMLS, BRBICOABRZENESEE LMY 59, € b

-5-



gliomaDEHFHFMENEMILDBrdU labeling indexdbEHFOMBFEWENS
BELWAHARICBIAR L10), HEMRICHEEMEAHMBKENICESEL L HMEES
FRTAERVEFOEOARABREAEMRBORMAEESEMT 511, JEE
BB L UBrdU labeling index TR &1 5 B 5 M1E W B2 M E O 3 5E 58 A5 %
WZ LD, MBFENEREOHVES C20ITI-SPECTDuptakeDFH W &
KHHPBEEEL TV EREIMSINI I,

GliomaDEHFME O BMME X Table 3~5 OM < .low-grade glioma,
anaplastic glioma 3 X U glioblastoma TH % 510.12,13,14,15)  F 3
low-grade glioma TIZHAFEMIEH DjunctionlT LB K <, pinocytotic
vesicleb /N E L oMb A% {, perivascular spaced ¥ <, astrocyte®
perivascular footdbMEDITREFALXHA TS, I bHid, EFERMOM
BWREMOBRICES T 28BEESTEBIRIIATVWERAETH S, — 77,
glioblastoma TiXjunctiondFH L »2F XL %Y, pinocytotic vesicle
bARELZ2YVBLM L, perivascular spacedb A { 22 V), astrocyte®
perivascular footdb MEFFHEH O —HL LB A T2 v, IEF KO I &K 8
FMOBRICHSTL2EBBENPRELBLZDLDRATVWLERATH S,
Anaplastic gliomalZBl L Tidlow-grade glioma & glioblastoma ® ¥ [
MR TH o2,

201T1-SPECTO X Mluptakeldnon-glial tumorTX LT LIMAMEN
ENEICIHEBEE T, #ESOLRLTVWIHIC, glial tumorDMEF T EIC
non-fenestrated vessel T, non-glial tumor?®¥ [Cfenestrated vessel &
WOMBEEBEICHTAIANEMBOBHBESTEMboTWwALELEZLLNS,

SMDOERTIE, low-grade glioma I FRKEIC, EE IME A KA M
DjunctiontZF L »2F X5 &% D, pinocytotic vesicleld KRELL 2 Y
L L., —#iCfenestrationdSH I L. perivascular spaceldA{ & 1,
astrocyte®perivascular footdb/EHMERMBEO ML LMV E 2L 2o
Too F72, EHEIMENB X UBrdU labeling index TR S W 5 HH B A K
MBOMMBMBEEL "ol TNLIZME R Danaplastic glioma Rglio-
blastoma 2 i A ATH Y, MBEHEPM ORI ICHEG T 5 BHMEEH»E
BObRTETVWAHAFRONS L) IR Y, 201TI-SPECT D x il
uptakedb ML TwiE, EEOHER, MABENERICEL 2 BHFMED
EBEEROZEA, 25 ICITEE S & 5 E AN MO B 5E o EL D
20171-SPECTO Xt M uptakedb WMo 2P o7c b E R 12,

BREEODglioblastoma®BrdU labeling index2S S Mz, 4 mE N
_6_
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MR E DIET L2203 EEEEOBERERCSBREOME L . BEN
BIWWORELEFZEZONRZ, 61, MEBRLEANEMBEOMBEDIKT 2
201T]-SPECTO X #MuptakeD WA ICD 2o/ bE X1,

[&&] 201TI-SPECTWglioma DM FWEME L KT 2EMER L.
BROMWICEHT, BREMABRENWEMRMICE)20ITI-SPECTO WA
uptake DHEMICREZIENEHMBOBHRBEOERBEOLTILIrBEHELT AL L
Ebhize
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P& 55 12 3817 A Vascular endothelial growth factor®FH 12D\ T
Expression of Vascular endothelial growth factor in Human Brain Tumors
REFET. W 3. #ZI0 BB, BafE

WEEFKFE RS E

E ) Vasculer endotherial growth factor(VEGF)iZ, Malignant glioma®
angiogenic factor& L TR I, MENEMZIC/ER L, B0 D84
. BFEHE R EOEFERICICE ST 51300 T <, BREED
angiogenesis, M. &, EBICHEE5 T 5, GliomaTlt, VEGFDZEH
EEBEICIVRELY, RIBEMEOLEBFRE TRIAIS { |, EIRIIE
£ Dpalisading cell IZFFEIICTEBT 5 Z & X V)| hypoxic changelZ & 1) FFilk
SNHMETFE L FHELEEND L EEZONTWS, ZOVEGEOREH
%, BEHICBWTHRE L7,

MEEFE) A=) YEENT T 4 BB E N FRR AR
glioma36#ll, meningiomal7f, pituitary adenoma5f1, hemoangioblastoma2fl,
FR R P AEREAB] 12DV THRET L 720 5EId. micro wave i H:IC X 1 BiAL
B EAT o 7% 100f5HIVEGFE / 7 10— Viifk (Lgwig Institute for Cancer
Research ,Dr.Chiyan & ) #£5:) % —Xk$ifke L TABCE: CHRIEMALYA 21T -
s

#5%) VEGFldglioblastomal 7 /2 14, anaplastic astrocytoma 1 2 43,
astrocytoma 9 /1 3 #i, meningotheliomatous meningioma 8 /1 0 fl,malignant
meningioma 6 /7 $l,hemangioblastoma 1 2 Bl iz MixES 3 4 61T
e Td o 72, pituitary adenomald 5812 TR TH - 72,

#%%) VEGF#%*malignant gliomall#}®low grade astrocytoma, meningioma,

hemangioblastoma =B MMESSIC b EHAR SN2 2 £ L D, malignant
glioma LI} @ i 5 D angiogenic factor T & & 2 W HEMEDSH 5 L £ 2 ST,
L#*L, pituitary adenoma®D k7 Il 55 £ E % JEHF ICVEGFDO R BA R 6 v iz
WZ &R, MITHAEME A% < 7V meningotheliomatous meningioma T b F6 3
BRONEZ L LD, angiogenic factor IV DIER 258 % W] BEM: b /RIB S h
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Up-Regulation of Vasclar Endothlial Growth Factor and Its Cognate
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(Table)
VEGF in Astrocytoma
VEGEF(+) VEGF(-)
Glioblastoma multiforme 17(81%) 4
Anaplastic astrocytoma 1 1
Astrocytoma grade?2 9(69%) 4
Pilocytic astrocytoma 0 2
VEGF in Meningioma
VEGF(+) | VEGE(-)
Meningotheliomatous meningioma(10) 8(80%) 2
Malignant meningioma(7) 6(85.7%) 1




¥ 4 —< 2B ANCAM(neural cell adhesion molecule)DFEH
—ZDEHLEUEORELLTOAHE -
Expression of NCAM (neural cell adhesion molecule) in gliomas:

possible index of malignancy

ek B, EH —K. WME H,E HBE,AEEX HE,
ro 2. &% K. ORAE kL. FE OER

BEREXRBAZESEE SR

[ L ®iZ]

BB O B M, Bk, BEBCLIoTREENL, TNOD
EHALETONE, HEOBRICIE, FLORTFHFBEE LTV A2, EAD
FHZDLOTHN., L KBRE, BEOBDOBRKTH 5 H 4 O EHMid
OEEAEISOSM. ROCESEMBORBEMB~NOEEOBEBKICBIT 2N
ENRRBEERTER,

NCAM (neural cell adhesion molecule) &, REI T T ¥ A =3
73— CRFAEESTC. RREEDY ICB T, ECHEMEME.
MR EAET B o alternative splicingliC & D £F 5180kD (NCAM-A),
140kD (NCAM-B). 120kD (NCAM-C)®» 32 D major isoform? 5 NT
By, BAEBICERZAFRICERY Y7 VEEEE L zpolysialylatedZ
form& LCHAET . 4. NCAMcDNADOFI A IZPEVv, NCAMDZEHR &
s F—<HBoEEER, BEESERETEIILERRT ST - W
MEAXKhB LI o, EBOC ) A —YEEXE HWTINCAM
ZEBELEHEOMBRERFLALBREIRBDL i,

A 41k, Western blotlic & D 7+ =< BT AHNCAM isoform®
KL BREL. TOTTVBERELIRFT LB, KisoformnBKREHAE
A ERE LEBOEME LNCAMBHEE OBR LT HAT L.

[ ]

HEIZFEHEBEICEBONES Y4 —<308] (astrocytoma 781,
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anaplastic astrocytoma 16%], glioblastoma 7%]) D HEEARTDH 5,
FEATFAX, BRLB, LEOEHBEZIng/mliCHFHE L., cross
reactiveZz ¥V AH; 7 v PNCAMBEEZ AV, Laemmlik i T Western
BlotZiTo 72, Y7 IWVBOE&E®IE, neuraminidase (Sigma, type X) JLEE
WX 5 KB EEEDOLIL,»EMET L 720 neuraminidase BRI DNV F 2
EMEER (FCIKBEPLO%2A) 22 b0 — & LT, image
analyzerZ W TisoformBICEE L2, M oM, MuEee. Bk,
HHREOMBE L L TMIB-1BHE, MRI T2HFAMBICBT 28 EFTEHOL
B, BEOFEEINCAMBHRE LORF 2T o7, T2HMABMBICB T
HPEfEEHDIEAY Gk, Fig. LOMLA, B, COIHICHTEL L,
[ ]
1. 7Y% —<ICBIFANCAM isoformDEH LI 7 IVBRER

L PEER (FICKEELS %2 %) TIZ180kD, 145kD, 120 kDAFIEIC
NY FHRRBDON, 120kDFED /¥ FidbroadTdh - 77,
neuraminidasefEIZ XY, TR ETNONY FOSFEIZHSDRA L 7=,

TN A TEBRALRERANRNY —VFBDL NP, astrocytoma Tid
180kDDH WV INY FEL145kDR T 120kDAED LB KBV IS Y FAEARD S
NAZ ENFNEL, BEAEDglioblastomafEFI TIEINCAMD N Y Fiz#E
LN A o7, neuraminidaseLEIC X 2 kB IEME D ZE1LIZ180kD,
145kD®isoformT2-7kD, 120kDffIED /N Fik3-8kDTH Y, 7 F
—RIEBYTEHL TVWANCAMIEBT AV 7T VBOBEEIZEEME M
BEELEbh/,
2. NCAMERE LEEOENE

M LOBRFICBVT, HBFNEEEF ETICO MNCAMIZW
THONYFLIRREFETT2HEMERLE (Fig. 2) o

MRI T2 B BICBIT 2B EETBOETY FLORF TR, Ry &6
T A diffusell 25 ENCAMOEHBEIETF2EmEmRL (Fig. 3) .
BHELZOLEFATEINCAMORERZIZLAELRDONE o7 (Fig. 4).
MIB-1EHR ENCAMBERE L IZHMEBE LR L., MIB-1EB MR O & Wi

BITIEINCAMBHE» D2, NCAMEEHEOZ VIEH TIEMIB - 15 H=xR
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PEVCEEITHLPLTH o7 (Fig. 5) o

[Z %]

R)YTIVBOFE L, NCAMKFEHOEADOALR 63, K MES
HEZHETIZEFKTAOLNATWS, 40, neuraminidaseLEIZ X 3 4 F
EOBRDVOBEEZBRMTAZILICILD, 7V - CBVWTHEIHALTWV A
NCAMIZBU A2V TIVEBROGEREIIEERELEAEEL BEbI, §42bb,
BEBICHFELLET SpolysialylatedXembryonic type DNCAMD H R H X3
Dol ol,

NCAMOEHEIR, ¥ii, BE. BEOVWTFhoEHALEFIIHL TH
A EZRL, NCAMBRETOS )4 —<EBR~NDOBEESFTRBE i,
ETOWEG A=A AL LTI, BERE, BEBESOBRICBIIRADD 7
OtA, $2bbEADEHEMBOBEZEAKIr OOFMICBITL2HES, R
NCAMEBRETICLXANCAMEFEHOMBMBEHHRE ORI 2 EXE 2
bhd, T2, ZUVTHRICBWYWTEIEHA I ATV AS145kDKR FF120kD
Disoform* DRHEOBEIR, F VA —SZBITAIEYWFHEMREOFEIC
ZYHIBdDEBRDbN,

_12_



Neuro-Oncology 5(2),1995

[3C#K ]

1; Dienton KJ, Stretch JR, Gatter KC, Harris AL: A study of
adhesion molecules as markers of progrression in malignant
melanoma. J Pathol 167:187-191, 1992.

2. Edverdsen K, Brummer N, Spang-Thomsen M, Walsh FS, Bock
E: Migratory, invasive and metastatic capacity of NCAM
transfected rat glioma cells. Int J Devl Neuroscience 11:681-690,
19983,

3. MEIE EH. HH—R. MHER. K4AKN, EFER. LO#BZ, X
BXEL, FREME . YA MDA VICEBTAFOH A4 MSB T 5 0 B
AOT(NCAM)DSEBLRE. MREHRZENE 8:139-144, 1996.

4. Meyer MB, Bastholm L, Nielsen MH, Elling F, Rygaard J, Chen
W, Obrink B, Bock E, Edvardsen K: Localization of NCAM on
NCAM-B-expressing cells with inhibited migration in collagen.
APMIS 103:197-208, 1995.

5. Sporns O, Edelman GM, Crossin KL: The neural cell adhesion
molecule (N-CAM) inhibites proliferation in primary cultures of

rat astrocytes. Proc Natn Acad Sci USA 92:542-546, 1995.

_13-



Fig. 1 Extent of hyperintense area

on T2 weighted MR image
Grade A: < 3 cm (localized)
Grade B: > 3 cm

Grade C: > 3 cm
finger-like extension

Grade A

Fig. 2

Gra e B Grade C

Expression of NCAM
and Histology

n: lowgrade; 7 cases
anaplastic ; 16 cases

S glioblastoma ; 7 cases

( S
I li | =013 |
——
| T g p=0.14
12 ' |

NCAM-A NCAM-B NCAM-C

*The vertical scale indicates the amount of each NCAM isoform detected by Western blotting
represented as a relative ratio to the amount of each corresponding isoform detected in the normal human brain,
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Fig. 3
Expression of NCAM and
Extent of hyperintensity on T2

n: GradeA (< 3cm); 5 cases
Grade B (3cm<); 13 cases
Grade C (finger like); 10 cases
S p=0|_'15 p=0.08
1.2 1 ] 8 s

A B C T A B C A B C
NCAM-A NCAM-B NCAM-C

*The vertical scale indicates the amount of each NCAM isoform detected by Western blotting
represented as a relative ratio to the amount of each corresponding isoform detected in the normal human brain.

Fig. 4
Expression of NCAM
and Dissemination

: dissemination +; 3 cases

—; 25 cases
p=0.16
. I " N
- dissemination + = dissemination + s dissemination +
NCAM-A NCAM-B NCAM-C

*The vertical scale indicates the amount of each NCAM isoform detected by Western blotting
represented as a relative ratio to the amount of each corresponding isoform detected in the normal human brain,
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Fig. 5
Expression of NCAM and
Proliferating cell indices

MIB-1

20
15 151 15
1®
%
10 109 10
[ ]
5 - 5- ® . @ L ]
] [ ] ... ® 9 L ] ®

: : 0 0 ' ¥ T ML b ol |
0 0.20.40.60.8 1 1.21.4 0051152253354 01 2 3 456 7 8
NCAM-A/normnl brain NCAM-B/nDrmaI brain NCAM-C/normal brain
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Clinico-pathological study of a circumscribed glioblastoma

Michihisa Kano, Kazuhiko Okamura, Masao Watanabe, Norio Inoue,

Takanari Ohno, Yuuki Mitsui, Kenichi Wakabayashi

Department of Neurosurgery, Toyohashi City Hospital, Toyohashi,

Japan.

Abstract

A 68-year-old patient long afflicted with tuberculosis died of
respiratory failure without surgical resection of a glioblastoma.
Autopsy macroscopically disclosed a well circumscribed glioblastoma.
However, microscopic examination revealed destruction of the
ventricular walls and infiltration of many anaplastic cells with
high proliferative ability into subependymal areas. This study
concluded that anaplastic cells outside of a defined glioblastoma
might have a strong tendency to spread towards ventricular or

ependymal/subependymal areas.

Introduction

Although the goal of treating malignant gliomas is to surgically
resect the tumor to the extent possible without creating new neuro-
deficits, problems arise as to which direction those small
anaplastic cells are moving or are being drawn outside the
peripheral zone of the tumor. Many studies have investigated the

molecular adhesion of malignant glioma cells in vitrol™3.

The authors tried to examine in detail the peripheral areas of the
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brain in a patient with glioblastoma who died following 11 months of

an almost completely natural course without surgical resection.

Presentation of Case

A 68-year-old company executive suffering respiratory dyspnea due to
long-standing tuberculosis came to the Department of Neurosurgery in
Toyohashi City Hospital on July 1, 1994. The patient had a long
history of headaches, dizziness and diminished energy level. A
computed tomographic (CT) scan and magnetic resonance imaging (MRI)
revealed a tumor mass in the right basal ganglia with a relatively
small volume of edema. MR angiography showed a tumor stain fed by
the middle cerebral arteries. Refusing at first to be hospitalized,
he was eventually admitted on October 20, 1994 because of left
hemiparesis (3/5) and sensory disturbance. A stereotactic CT-guided
biopsy performed on October 21 showed a normal brain free of any
tumor tissue. Following a second CT-guided biopsy on November 22, a
histopathological diagnosis was made of a glioblastoma with positive
GFA protein and marked infiltration of UCHL-1 immunopositive T
lymphocytes.

The patient did not undergo a surgical resection of the tumor for
fear of respiratory failure associated with a reactivation of
tuberculosis (positive tuberculin skin test: vacuolated, 10x10/23x20
on Nov. 10). On December 13, a CT scan disclosed an intratumoral
hemorrhage. The size of the tumor did not subsequently increase. The
patient received irradiation of the whole brain (40 Gy and focal 20
Gy) from January to February, 1995. He gradually lost consciousness,

and died on May 7, 1995.
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Lab data showed nothing specific other than Hb: 8.9; CEA: 3.2; EBV
VCA IgG:x160; MRSA from sputum.

Autopsy findings

Although the 1lungs showed a lobular scar and central alveolar
ectasia, nothing was found specific for tuberculosis. No other
organs, including bone marrow, liver, spleen, and gastrointestinal
tract had lesions related to the tumorigenesis of glioblastoma or to
immunocompromised states. The brain tumor was 4 x 4.5 x 5 cm in size
and well confined to the basal ganglia and temporal lobe (Fig.2A).
An old hemorrhage was observed within the tumor. Dissemination of
the tumor was seen locally in front of the brain stem. The arachnoid
membrane was not abnormally thick over the brain surface.
Microscopic examination and immunohistochemistry (Fig.1,2)
The brain was sectioned and histologically examined.
Immunohistochemistry was performed by the ABC methods to detect the
proliferating ability of the tumor cells (Ki67) using monoclonal
MIB-1 antibody after an autoclave pretreatment in pH 6.0 citrate
buffer.

Microscopic examination of the tumor revealed a typical glioblastoma
multiforme, including pseudopalisading with c¢entral necrosis,
perivascular cuffing and endothelial proliferations. Large bizzarely
shaped cells with intranuclear inclusions were mixed with anaplastic
cells. In the area of the lower temporal lobe there was an
oligodendroglioma (Fig. 2B) which, being blocked by a large necrosis
with calcification, did not come in touch with the glioblastoma.

The tumor tissue did not invade neighboring normal gyri. The authors

found one area where a marked number of macrophases (Fig. 2C)
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collected around the glioblastoma as if protecting the normal brain.
This glioblastoma extended laterally toward the choroidal fissure.
The ependymal layer of the tumor's side was completely destroyed and
the tumor itself filled the ventricular space. The opposite side of
the ventricle was also altered in appearance at several sites where
clusters of proliferated endothelial cells formed new capillaries
and ruptured the ependymal layer (Fig. 2H). The glioblastoma seemed
to have invaded the ventricular wall through these subependymal
neovascularizations. On the other hand, the border between the
glioblastoma and white matter was indistinct, unlike the macroscopic
findings. The gradient of cellularity decreased from the
glioblastoma to normal white matter (Fig. 2G). Anaplastic cells
seemingly found it difficult to infiltrate the neural fibers due to
the direction of fibers which were running horizontally to the
tumor. The medial border of the tumor was altered, and there was a
'"front' to the glioblastoma (Fig. 2E). However, a considerable area
of dilated Virchow-Robin space filled with glioblastoma cells (Fig.
2F) was also seen beyond the front line. In addition, a few giant
cells and small anaplastic cells had independently invaded the

thalamus®. Many reactive gemistocytic astrocytes were seen

surrounding the tumor infiltration. Increased numbers of
capillaries were recognized within and outside the front of the
tumor.

Immunoreactive Ki67 using monoclonal MIB-1 antibody showed a
relatively low positivity (5-6%) in the center of the glioblastoma,
while the peripheral front had many more positive cells (10%). The

subependymal zone of the right lateral ventricle showed an increased
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number of small anaplastic cells (Fig. 2I) that included cells
positive for MIB-1 (Fig. 2J). This indicated anaplastic cells with
proliferative ability gathering towards the ependyma.

No anaplastic cells were found in the contralateral hemisphere,
corpus callosum, venous sinus or skull. The glioblastoma infiltrated
the subarachnoid space locally, but there was no invasion of the
glioblastoma even though the tumor was in contact with or surrounded

the brain stem or cranial nerves (Fig. 2D).

Discussion

Glioblastoma multiforme may sometimes be confined to a restricted
area when arising in the basal ganglia or the temporal 1lobe.
However, this observation holds true only under macroscopic
examination. Microscopically, many anaplastic cells infiltrate the
normal brain as shown in this study.

There are many aspects of this case deserving of further comment
when the time comes to consider a circumscribed glioblastoma. First,
the patient suffered chronic respiratory failure, resulting in no
surgical resection. We have observed a case where the glioblastoma
took 1its natural course. Had the patient survived longer without
respiratory failure, the tumor invasion might have progressed more
deeply into the normal brain. Secondly, reactivated tuberculosis may
have contributed to immunizing the patient as suggested by the

infiltration of UCHL-1 positive T lymphocytes in this glioblastoma’.

Thirdly, an intratumoral hemorrhage may have demarcated the tumor
border and/or killed many malignant cells; it may alsc have

determined the direction of anaplastic cells in the brain. However,
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it should be emphasized that small anaplastic cells had tended to be
drawn toward the ependyma or ventricular wall. Marked destruction of
the ependymal wall preceded by neovascularization was observed at
the choroidal fissure, and the collection of small proliferative
cells was recognized at another part of the ventricle. Ependymal
affinity or thorough destruction of this glioblastoma was remarkable
when compared with the continuous decrease in cellularity from the
center to the normal white matter.

Immunohistochemical study using monoclonal antibody showed less
positivity of cells with proliferative activity (Ki67) in the center
of the glioblastoma and more positive cells in the peripheral

portion®. As is well known, anaplastic cells outside the frontal

border had much more ability to proliferate.

Burger et al. showed that it is meaningless to define the anaplastic
cells as existing only within the contrast enhanced area on a CT or
the high intensity area on a T2 image of MRI?. Anaplastic cells of
glioblastoma can be found outside such radiologically defined areas.
The day may come when total extermination of an enhanced area of
glioblastoma is possible by surgery or gamma knifel®. However, the
next immediate problem is to determine in which direction those
anaplastic cells are spreading. One direction we can be sure of is
toward the ventricular wall, as shown in this case with a
circumscribed border. How to manage anaplastic cells spreading in
that direction remains one of the major problems in treating the

early stage of glioblastomas.
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Figure 1 increased number of
MIB-1-positive indistinct border
small anaplastic cells (I,J) with white matter (G)
man emistocytic astrocytes
£ e pseudopallisading,
Virchow-Robin spaces necrosis, calcification

filled with glioblastoma cel (F) and hemorrhage

macrophases
. | ™ dgfined the border
jith neighboring gyri (C,

a 'front'
of the glioblastoma (E)
.

Sy

no invaions
of cranial nerves (D)

clusters of new capillaries
and ruptured ependymal layer (H) an oligodendroglioma (B)

Figure 2

Fig. 1 Schematic illustration of the
histological findings in a
glioblastoma.

Fig. 2 A; The sectioned brain showed
a large circumscribed glioblastoma with
intratumoral hemorrhage.

B; a component of oligodendroglioma,
C; the glioblastoma came across with
normal gyri bordered by the collection
of macrophages. 'T' indicates the
tumor., D; the glioblastoma adhered
but did not infiltrate the cranial
nerves., E; a 'front' to the
glioblastoma, F; Virchow-Robin spaces
filled with the glioblastoma, G;
unclear border of the white matter to
the glioblastoma, H; new capillaries
and ruptured ependymal layers, I;
subependymal layers invaded by many
small anaplastic cells, J;
immunoreaction for MIB-1 (anti-Ki-67
antibody) in the same section as I.
Many proliferative tumor cells far away
from the glioblastoma infiltrated the
subependymal layers.

B-I; hematoxylin eosin stain, x200-400.
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£ 5 % 5k L 7zanaplastic oligo-astrocytoma® 24

Extraneural matastasis of anaplastic oligo-astrocytoma;A report of 2 cases

RRZE 3. ocoF HE—BR. P4 AIGA
B DA ¥ 5 — i g e B fi ke B

BTV -~ ORBABRNERIIH &SN b, EFA LY ¥ — dhdemis iy
MEABCTERLZEERBB IUOMER % % L 7226 ® anaplastic
oligo-astrocytomall > ¥ %94 %,

AEBU I FEHE Bp32F Mo 1977468 A, ARTEHEEEZ BRI L., MEEEE
EHARM MAT . MR Xoligo-astrocytoma TH - 72, BEHHRIB 460Gy B & U'VCR iz
LB FRE I TEPLERE L. LB VCR, MethylCCNU 2 & 2 #Ed {L 229 1 % Hi
fTL720 1982428, RS L. BB EES T 2 ##7. Afterloading 3 12 T
60Gy J& AT G & T VPGB BT, 19834E3 7., BEREEB L, Wl - BE - BEics
FREVFER SN ERICTRBEREOBEB LM L, MiEEEELERL.
RREAFEESR SN2, 19834128, &#B64FESH A TR L7,

FEBI2 X FEAERF30F Bk, 198945 A, AREEEEZ BRI W, HHEESE
AR AT MKk oligo-astrocytomaTd - 72, HATHEFAS72Gy B L IFACNU 2
L 2ALEMUEE MAT L. BUGEBE. ik, ACNUIC X % HE 1L 3508 B % HidT o
1993 E5H, RFTERD ), BHEEERILMN. 1994F6H, BERFTERD Y .
P PSR E B 4 A o 78 2 A IBUSH R 16 BE(SMART) 42GyHifT3 % b . 19944E121 |
REFTERED D, P EE SR AT . MR X anaplastic oligo-astrocytoma T o 72
1995515, HHMEH V. WHEICZRBEBFR S Wz, BTRE39GY 1T
1995441 | i B 2fF ) MR B, %M 212 CTGFAPB M ML 2Kk X h
720 19954FSA, £ B6EFETRT., WEMHICTHADEBLREAL -,

EBIIRIE D S 4FEAP A TRTER. TOIEIPBRICEERBSHIL, R
FRICHES O BE L Tz, BEFMEIFRET DI TV, EFIEREDL >4
FECTRITER, TOIESHA - IFNPABRCEFNEFRBESR - HEBSRR X
N7z WESDHFHEREHEVEL, BEFEMIFH4AEITHLIL,

WEFEOERBIIHTHY . MENBEL Y YV MEHOBEENER Y BV &
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O HFRE RN ER L, XK E0.1-0.5%TH 5, BBETRITERELLT, LHEW
HEEMBEZBEOFEREDITONL I LEBLEVH, 2EMLEDME L VSHEL E
BBLTBY, EF2TR4EOHEFMATDONZ, HL, XM EZEFHH O
BEELEBREILTLOIMELEZVETLI DS W, EEEIIIFICER2TIIIE
B ERRFAZ TG LESOAEORMECLEHEICRELTEY, BBO—-RZH »
bt b, MERFHITIZ25ER & b anaplastic oligo-astrocytoma TdH - 72, FEFI1
TRMERHROFRTREOKKE TEREIEIL -7,

FRE2EM O L { B O 8 % FF Doligo-astrocytomald H K i 418z # & Sk
THREFHLAZ L2 RBHICEIRBBRELZTLIILPLETHLEEZLZOLND,
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DDS ZHWTRBEZT > BFEOEMEFEH OB

Long-term follow up of 2 cases of glioblastoma treated with

local injection of slow-releasing anticancer drug polymers.

FRKFERRE MRt s —  REsR
ARELE, HERE, tHEEE BHSEE SFRIFF— &AAM.

1) ZoIic

EHRBE & QICEREMRSESORBIXbO TRETHS. &
DHTRBFEIXSIZDOTFENARTHS. K~ id, drug delivery
sysssstem(DDS) % U7c RFUESAIRE & BaHRiGEE B 21527
REBIT 5 FFRAESF UICHERI 2 2B L Ic D THET 5.
2) fEH

FEFIL - 4 1F, i, iR

19907 AL LEROBAET, 8 HABE, MR TAHRIEEICH—
IKERINDEELEA LD (BE—1) . [EEMHT RSN % T
L7z, ZOF 5Fu20mg SHBREMEA] (pellet) A fEEHHEALIC 4 KA
U7c. REMEKESIZ cell pleomorphism 236 <, 2O EMIa%E b 7-.
Endothelial proliferattion 2R o7z, UdL, EEMHGEBIEIZIZEA
ERoIEh-72. PCNAEZGHHFIZ3 0% THS (EE—2). 19904
OH8H»S10H3HFET65 Gylagt, VCR1mg,ACNU 10mg f#f L
7. 1 0 H 8 HIZTACNU 100mg %5, #Ki2TACNU 75mg %4F 4 [a]
®ELUA. 19958 THETHEAETI 6 E LCMRREN IR TE /.
19995 THCTRF* ¥ v THEROILANR SN, CT XF ¥ vi13E
MOILKMR SN, EFINIEEEZIIZIEALR NI -1 (BE
—3) . 10A 2 4 BlEgHtf & EEEERM 21T - 7. MHEomRE
FTRIZHTNCEMENR SN2 0 EEMTE LD T L, % 20EE
WRD CT ZF ¥ VIBERANCIES Y ' — " —RmNR o 5h, &EEXh
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ERRIEW T, BERA SN - 7o, sTENESEEBMATMNR SN,
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(EE—4) ., 3A1 2 HEEMHEMZTO. BREESPALICS Fu XLy
b (20mg) SAMA UK, REMEFMICIERNZBFETHS (B
H—5),

%5 6 Gy IBA.ACNU 1 0 O0m g, #E L7z, £ DHEMKITT 34EH UFT
DO EEIT - 720 BUE. HRERIEA ST,

3. BE;

EMARBIED T 3RO TEL  FFICBEFED 5 FAEFPIERHERRICE
WTHZDREBNIDITN. 19 9 0N S 5EMDMSEORBEFIEDIER T
1EEERNG 0%, 2FEEGFERN2 2% THY ., SEEFHIIHBD TN
Vo ZD2HIHMBDIBINE LRI, 26Nl B R S X B AR DY
£ <\ REROEEN LR A EDEM ThH - 7o 2 & TH B, EICHIBIHE
HEELTS Fu OBRBEHIZRHEEICEE LI ETH S, HEEEMIZIE
MBEENE D TR 754212 gemistocyte DEFENHL 72 & TH 5, HilkE
1 PCNA30% LI ETH 5. Z D &) ICBEFEORMBIFERRD THEETH D |
LSBBIEEDED T, e B HEERABIRETH 5,
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wps (- 454 3 GlioblastomaDFHRARAIERYIE-> T

Follow-up Studies of Poor Prognostic Patients with Glioblastoma.

B 01 K 52 i o E 51

il £, HEEMA. HE — EHEE BE F

9-Dec.1995 &0l =1—0+«F305—DE

B ) A — <okt UTIARICF-IFNZ R 7o 7 o b 3 —)V%ED T 6 420 LI 5 05,
ZNAERYRBEHICE TS EE S, 40l glioblastomaDFEH1| 2 ¥ THEAIIC U H—
FLTASIBIZ. FRBIFOT7 7277 —TiEH 10D b EHORET, FTRAROER
NoIRDBE>THBZ EIT LT

Glioblastoma 265 f](1988-) D E B HHE
i (6SERLLE. 6SHERMD  (T05ELLE. TORCR)
Bk
FEWA (B (EWEEE, EMFAIELS)

REZ

izl

Ffeke

Wk o b I-LOETR (T, T5%L)
AR R

gt e ROESE

HTEHAM (6% AR, 618LILE)
E-IFN##E D it

#m AR AR

1 [ 3R B D 17 ik

cystD 4k

Karnofsky performance status (40 %L1 T, S0%LLE)
useful life @Ok

EEFERE (IEEZE. NEFELLA)

Glioblastoma (1988- #H—% (26 fEH))

_ AR

5 P B0% 100% 60Gy 100% 5M am 60 - oM pEmE 000 v

5 P 80 100 60 100 5§ - 5 60  + 1 NEIWIE

5 ST 95 ioo 60 100 24 - 80 + 14 W 5

4 P 70 100 54.6 100 9 + 7 60 - 0 TEWFE +

4 ST 95 0 0 0 1 + 1 0 0 TEWE

3 P 70 100 55.7 100 5 + 4 70 2 EIWEE +

4 P 70 100 80 130 26  + 19 40 0 TEWTE +

4 B 5 50 30 50 3 + 3 0+ 0 EWE

6 T 10 10 10 1 + 1 0 0 DIC,sepsis

- 4 T 0 0 0 1 + 1 0o - 0 Hii ;
- 5 P 70 100 60 100 10  + 3 50 = - a4 i & 22 +

74/F RO 4 ST 95 50 30 50 7 + 7 50 - 0 iz -
61/F L-P 5 P 20 100 680 100 5 + 3 40 0 i +
54 /M LT 5 ST 95 100 60 100 6 + 6 70+ 0 e (IVHEYD
72/M L-T 6 P 70 0 0 0 3 + 3 0 0 DIC,sepsis
62 /M L-T 3 P 80 100 80 130 23 T 90 21 E I ¥
71/M L-T 3 P 30 50 30 50 19 + 5 80 13 TE I TE +
60/F R-F 7 P 90 100 60 100 12  + 2 60 - 2 ] +
61/F R-P 3 P 90 ioo 60 100 18 - 3.5 70 - 13 REINIE +
53/F RF 5 T 100 50 100 24 . 5 90 + 20 alive +
53/F R-T 4 ST 95 100 60 100 15 . 3 90 - 7 HEMIE +
52 /M L-T 5 P 50 70 40 70 10 - 50 - 0 EWIE
23/ M pons 2 B 5 100 60 100 17 - 5 70 - 15 alive +
66/F L-T 4 P 80 100 60 100 7 - 70 - 1 TEINIE E
72/M R-T 7 P 70 30 10 30 3 - 3 0o - 0 i 3
62/M R-T 6 ST 95 100 80 100 24  + 2 70 - 2 dissemination  +
56 71.58 43.5 73.9 11 4.3 51 4,423077
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3. FEABDEREETFTLDOLIITHRDODTHEL. T8O TYH—=F L TAI,

FEARARHAIDESE
AEt : i§&dDKarnofsky performance status
MWA0BLITFTDH D,
B : H£EHRING HAXRETHDIHD,
CEt :  usefullifene<{EHD

AEY Wrik—ML T K.S.40 LIF
£/t A K& HR fitdchemo. #B RITEAF FFN YEAR KS. cyst BERER HERR

68/M LT 4 ST 95 0% 0Gy 0% 1M + M 0 - HEBE z

46 /F L-P 4 P 70 100 80 130 26 + 19 40 - BB +
55/ M L-T 4 B 5 50 30 50 3 + 3 0 + |EEZE -
57/M LO 6 T 10 i0 10 1 + 1 0 - DIC,sepsis -
68/ F R-P 4 T 0 0 0 1 + 1 0 - [z -
61/F L-P 5 P 20 100 60 100 5 + 3 40 - fb# +
72/ M L-T . 6 P 70 0 0 0 3 + 3 0 - DIC,sepsis -
72/M R-T 7 P 70 30 10 30 3 3 0 - BR

62 36.25 23.8 40 5.3 4125 10

B B L7FFNIM] 6 » A
Fif / 86 KES 0 F§$$ chemo. #& radio. &7 FIFN #EARE K.S. cyst useful life B3R z]}@hg_ﬁ

21/M RF 5 P 60% 100% 60Gy 100% 5M - v 60 oM B +

61/F RF 5 P 80 100 60 100 " 5 - 5 60 + 1 FEFEIE -
68/ M L-T 4 ST 85 0 0 0 1 + 1 0 - 0 EBTE -
42/ F L-F 8 P 70 100 55.7 100 5 + ) 70 2 fEESE +
55/M L-T 4 B 5 50 30 50 3 + 3 0 + 0 [.£7%73

57/M L-O &6 T 10 i0 10 1 + 1 0 0 DIC,sepsis
68/F RP 4 T 0 0 S O R 1 0 0 K%

61/F L-P 5 P 20 100 60 100 5 + 3 40 0 Ji5iEd +
72/ M L-T 6 P 70 0 0 0 3 + 3 0 0 DIC,sepsis
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58 49 286 49 32 27 23 :

CE useful life D7 b D
F# / t B0 A S i #ihisechemo. ¥ radio. &% FIFN #IEAR KS. cyst useful life EEFER  #IELRMR

49/M L-P 4 P 70 100% 55 100% 9M  + M 60 - 0 TR +
68/M L-T 4 ST 95 0 0o 0 1 + 1 g 0 Mg -
46 /F L-P 4 P 70 100 80 130 26 + 19 40 - 0 lire +
55/M L-T 4 B 5 50 30 50 3  + 3 0 1= 0 EETE -
57/M L-O 6 T i0 10 10 1 + 1 0o - 0 DIC,sepsis

68/F RP 4 T 0 o 0 1 + 1 0 : - 0 W%

74/F RO 4 ST 9 50 30 50 7  + 7 50 - 0 % -
61/F L-P 5§ P 20 100 60 100 5  + 3 40 0 iz +
54/M L-T 5 ST 95 100 60 100 6  + 6 70+ 0 M (IVH&Y)
72/M L-T 6 P 70 0 0 0 3 4 3 0 0 DIC,sepsis
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61 425 31 45 55 45 26 o
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(1) 1L EDAEFH

(2) useful life KBRS HF I Lo
(—BI2BIET 5 L)

(3) Karnofsky performance status (K.S.) D80% L %725,
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BT ) A — <I935 Induction radiotherapy (video)
Induction radiotherapy for malignant glioma (video)

PIEFEZ., B W5, ElMs, EEEd

ESEBRER Y > 5 — SR

FADOHRKTIE, 197 941 0H LR, EHBES N5 E8EEE L
T N F T —F 3o 2470 7%, BEHRERZITV. Fhpd
e O TN AT 5, &) 7u b=V TiToTEL, EFICDH
K555 BAREHRICE Y, BEOM/, EEME DB, EEOEHHFE
HONBEDT, TENTEMPBPEZ IR VBEHEITT S, LWH)DIFEFDH
BTH5,

SENE, Z)ATIFTAM—<DFEFICE LT, FE & BEHRIE % O Filr
DENE EFTFICTHE L7,

<JEFI> %5 1.

* 199546H, HFITHOLLDE, SEIHILH WV, &
FEET RV, HE, HEREV S ERIBENL, FOHBE
fte TH16H, YREBEBELRZL. Atk o7,

AT R & LTid, SIERIE (BRAEE) . k&t
DEFE, kF (BF) 28D,

CT. MRI T, ZEMBHEEAD O HIEFEICA T T ring KIS
enhance &#4L5% mass lesion Z#2¥, 7H 2 6 H, #oigH
& HiAT L7z BB S ImMETH b, RO RHRE & D3
RT3 EHS LTI o7z, REZWL glioblastoma
Thol,

6 0GyoRaEREZITo/-%., 1082 5H., &t
W ERAT L7 BT, BUD/-DRRWmo1T L o
TBYH, FHOMEDERPIEI-oZ2) LTBYREIIED T
5T, XL AERL, WP TE L, FhmR, Wik
@D CT, MRI OFRPHIE, LD b FEMHUTE L BDbh,
HEITEBBEL LTS,
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Radiation therapy of malignant glioma - Analysis of treatment results

by radiation technique

Hr R, WK, i . BHEF
BERZ* HF &
A K 22 [ 2 3 A i Al B 7 50 3% e S AR A

(E L oic)

BT ) A —DHFTH glioblastoma &, MHAMERERZME LSOO TWS
REMESETCH . BFFFIHEE, EERLHCBODTARTHS. CThET
CHBERBEOHM L2 HIELT. SARFReHAALE TS XTI RGHE
BRALNTELED, WEEHEBOWSHERE/OA TRV BEIREHR
CBILTH. ZoEIBE DR BIMRA & O HDIZ . BERFRIGER
COHEDBRALNT WS, 2 TRRKDFETHHBIEGRZIT > LEHID
BB S5 1C D W T retrospective I fi# 4T L. SR OWEHIEHOER L T 5,

(. 773D

N RIFEZF AR T 1975 FE 4 H XD 1994 F 12 A X TITHEHREREZ
1T = 7= astrocytic tumor 337 I T, T DMAFRIL. glioblastoma 182 . astrocytoma,
grade Il L EDWH® % anaplastic astrocytoma 59 D Ft 241 ffil & astrocytoma
%6HITH 5. BEBMERIV =7y 7 amMv-XKRT, BAFEIELLTCT
% I LB RIS, S 2em MU ZETHHEICHRE L. BEDRENM.
ERECL->-TREZA/EAK Y OREKBHZEA Lk, BURBRBHIE 2Gy /
m. HsEOBESEETITV. BEEEIZMEHRERBESIETIE 60 ~ 66Gy-
anaplastic astrocytoma Tl 54 ~ 60Gy & HiE & L7zo —HBDEEHICIEE T RV
¥—EBFHRIC X BT EE & 15 ~ 20Gy ftifT LU 7z 4 # F 3 Kaplan-Meier %
TR, 2 BEIOMREIX logrank test TITV, A 77 HA B B #R¥G 7 BALA H 2
LHEL .

(R 2R )
glioblastoma 182 il & . astrocytom, grade I EAEDWH® % anaplastic
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astrocytoma 59 Pl Z R = BAE V) A — < 241 BIOWEERREE L. 14% 70 %.
2HEE38 % 34K 2%, EEHHPREMS)E 1FE6hHTHD, —
7. BAIRIE o6 BIDEHEBBEIEE U, 14£K 3%, 246%£83%., 34
£72%. MSBTETHATH k. BTHDS b, i BE % T L 7=
B (60fl) LIEMEATEE (26861) L DHBTIX. MITHOHBEBEERN 2
FETREFELEDP LA >TWEDR, ZAUBRFBEICTE>TWE. 22 TE
T VA= 241 FIOHITDNT, i IBET DA ETIEFERLIE 2 ol U 7=
R, TETE (5761) OHFBEMTE (184%1) LD S BBEENIEHET
FLEE->TED, FEEFMRBTIIMBTED 978, EMTHS 1 BLETF
BITHOAB ERI>TWEDR, ABEERPo%2 (K1) o ThizHLT
astrocytoma T &\ i F1 S ME1T D A I B T 5 4 R T BED 314
B, FHETHPR0BETIEFLEALEEAON R =,

I astrocytic  tumor D S B it BE & IEHEFT 6 1 D U\ T HRAF L 7= D3, E
MR A TIX 60Gy B L 70Gy Rii O IBE#E (8361) b oL bREHHEL
(FEAEFHRB @ 23008) . DWT 50Gy L L 60Gy ki 0 BE 2 (81 4i)
peE (F: 1318) . 50Gy R OBEEE (3961) . 70Gy bL o HE &t 2%
(6461) EZhZh osi#l. BETTE>TVE (K2), 2D3 b,
60Gy EL_E 70Gy K il O FEH # & 50Gy K O BHEL ORICZEEEZNH 5
Nl (p<005) o COSBEBMEIT VA —FICE>TCORBTIIBERIC
BOWTHERBREDNRL, S0Gy RO (3161) BeoL bR (EH4EE
JAM 2 95#) . DWT 700Gy L LB (sofl. & : 7138) . s0Gy ML b
60Gy Rl DG B (476, [ : 60) & 60Gy LA £ 70Gy 3k ¥ O HR 4t ¢
(5561, B : s3:8) »henk (K3) o

RIZ, WHBOKREZIH OB TIX, AR (360m 2K, 33%#) . B
( 36em “LA_E 49cm *Rii. 4561) « CEE ( 49cm 2LL & 64cm 255, 3761) .
D# (64cm “BL L 8lem *K3E. 43%1) . E# ( 8lem 2Lk 100em 3R 3.
3361) « F# (100ecm*LLE, 7T56) Z2VWTDMS. IZ. 2hZh 949
B 7278, 6748, 536, 149, 26ET. BHBOR/IHETS -
CHYHEBEPBERPoEDOD, HEEEZ P22 (K4) ,
NEHZREABN BB EERABR IO T UEAOSERTF2HARD &
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BECBWIAERRZEZD RS, BHNBOREXTIXBEHAE 956 + 62.1cm %,
JEEAE 1063 £ 67.1lem *CHABO AP /NS | BEBO K TIX#EAHED
E1) 581+ 164Gy, FEBABED F 519 £ 151Gy CHAMD A BE o /=
P, REEEROHRTEIBEERBMIIERALGhRP S,

(F#)

REEGELETAHAEEEBBEOLL® D> 5. glioblastoma T I i A H8 & 25 ] 5
RIEGITXERALESADBEP oD, ThZfiPBEEO 1RABEDAF X
CMAT, MAROEREDHPBEOEG L RIBETH I EHKREL
WELTWSEEbNB, —7%. anaplastic astrocytoma T (X #lf HBE BT DA
WCTE ok K EDRD o B, BEE A D R E W E R T D% Tt
MEBFEE R, 1RNKBREBNOERICHEDLRVWAEE DS L HE
AbhbB,

FERTEL LULTEERDIF., EXPLSEOLNTWEZ L FMICLPES
MEOBRESCHEDORBEMD TP, BHAREROMP» S X, BERBHNEL
R EORE. RAEBE 2 & O EE Pl 2 BR6E Uz 55 E OB &8
BHEMoOT. mhBHEOBEIEREEHITFONL S, ZHEBHOAYES
EIME OIZH, BURBEBRNRZHR LU ZSEEF O HIC DWW T D KA
BOPKASNTVWEN, ThETOLEIAWHSrRAEMERZIER L ZRED
WIRWVDBBEIRTH %,
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¥ = F—NIZ X Bblood brain barrier disruption 2 #fH L =@ BIRK
LA B R — A XY 8RR AT

Superselective intraarterial chemotherapy with blood brain barrier

disruption using mannitol:pharmacokinetic study

TtHBE., RHFEE. PHAFL AURHB. TXREF
BY 78 [ Bl K 7 i b k2 AL R
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Lo

PEREEMICB TR, MHEMKEEM (BBB) BLUrmukiEEERN
(BTB) O#EVEBE~NORBEABTOBELZ>TWE, =}
—WIEEHDBBBE2—REIHEE, HES~-NEMNZz2HET2E2
WREINTEED, EER~ORFBTHEEAZEEIRKEL
ol LY== b—)IZ &% BBBdisruptionk @ EIR W i85 8
MEEHATICLICLD, HESHEB~OBRNENBTE2HAA 2.
SEHEBZZOMPRYEEE BT L =

RS
BEHEORBEE2CTBIXUMRITKHAL, S5 INEBERBEZTWVWEZD
KEMEBELE2HRALEZ, VWD UHA B IODRBEMBII 20857 —
FNEBBRROECFERL, REBEIF—FAUDPEY=Fb—0100m1l
EHELEZ. BEDPSYAI 70T —FIVEDACNUG60mE /m?
CBDCA100mg, / m?%bolus injectionl =, JEE F 5D %R
MEHEBRT2-D8BRAREETCA 20T TNV E2EHRL, -
EEMmMEKBEBERCEB LEY—XIXDERLU &, ﬁfﬁ%ﬁ@?b?ﬁ;
Eb»r504, 604, 104, 204, 304, THEONLOEFESD
XABREZHZEL =,

i &
ACNU (1@, YV 75ZAb—=7). CBDCA (3@, &gigM

MEE) L <EPULEEMFEHEZ LD LE. T 2bbBERE
2020 FCRBRFOARABESRMMBEZ ER D ZAUEB G

ELLS<Ro~EL (Fig. 1—4),

ER®
¥Y=hr—)VIZ X% BBBdisruptiont EBHER»SOMEH OB Dt H

ENeuweltZiolhodohEd HEODFETREEMNRAD
BEEOCEXKABBITLUEEDEEAZRL - KRIELED o=, FEIK
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EEBOXREMBI AT —TNVEFRATEIILENARBIERo Iz, K
¥krv=PF—J)iz & 3 BBBdisruptionZfFA T &IT LD,
BHRWCREEBLIVZORLORSNEHEBEA~DBROEAB T
NAELEIONS, MFXPBHERFTOER, BHER2049XT
EHEEoBRAMPRAEEFRHEMEE 2 L - =2 & &,
MoMmEDBEEEELG 1 OMBEETHIILEZTIDLEHER L,
bbb, AP SEE~BTLEXAPEBOERCERE» S
Mg ~vash out LR EBEI N 2. INIESE OFEF B R
DHFELVWHEDO L1 DL LTSEBEKAZRATVLE 21,
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Concentration of CBDCA Case Y1 7IM
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with BBB disruption

Fig.3
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Fig. 4
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Expression of the drug resistance related genes in primary gliomas.

Ak B, EHFK. EEHZEHR, RS

RERKE  RAPRESP

XL

7)) A —< DILEREOREHIRT L2 EFL L CEAHEIERTH D .
WRIE TS R ET BB ICEROEHEANOMEDF EATDASH I LIFKE
LEWDH D, G EFKAHLFEEAE L TR L TW»AACNU, vincristine,
CDDPIZ 2 W T Z DI S L T3 & &5 FAITi i B E SR D 53
A MBS FATEARICB W THRE L. BRICHDOTREMEZEE L 72

B L O

FEHE TS Sz 7)) F — < U REAR 8B (1THER]) RV, MR
LT A —<fabkTo8G % fV 720 FEH % #iat L 728 {E T I3 DNABIRE
{ZF CACNUIEIC S § % £ 2 AHMGMT (O*-methylguanine-DNA
methyltransferase) 5T SEAIPEINLE HP-glycoproteinZ I — F L vincristine
SOOI ST 5 & KN AMDRI (multidrug resistance 1) EEZFTH %o
CDDPOTMIZZRFHTH S L &N, ZOHRTHRAFEH SN TS
CDDP-GSH conjugate  HEH 3 % 34 HELI & H % 7 — F§ 5 MRP/GS-Xi# (=
F-& . DNAISERE# T 5 DNA polymerase Biti{z 1, Ml Pt 12 B 5
4 AMT2A (metallothionein-2A) #{AF1Z 2V THEGRS L 720

771 & L TidNorthern blotiE 12 TR 2 Mt L 720 BHEAD H AGPCEEIS
& 0 4l L 7total RNA20ug % 1% 7 A0 — A7 VIS TEZRI L, Zhzt
A 0¥ AY TV IZtransfer L, 2P THSTHERE L 72Probe Thybridyzation % 47

W autoradiography % 47 - 72 Internal control |Z (3 B-actin & F 2726
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KRB L UESE

FAEBI D L HEH T VR RAE T 2B L Fils, MR, ZWT. EEDB LOEE
HREEDLDEF LD DIERITH S, MDRIFERIZIES1.489TH <,
MGMT%3133.14.15.16.17.18 T\, BBRIEWZ LI ZOMAPEFEHL T
WAIEBIA 2 W Z & T, ACNUZ% & DNitrosourea;R¥EA| & VCRED ¥ 41 )
HuAf FREHTH T ) REMEDS L . ZOAPRTEE V) B2 5 &K
WA ERRTHODS LV, T72MGMTZH & (dastrocytic tumor &

V) ependymoma THH 5 22\ WEIANCH 1) . & DEIETEEEE O R E 2
astrocytic tumor®FAEIZS L TWA I L b ERZ LN I DHETLABIERL
72\, MRP/GS-XIZ 4RI DEARTIE W OFEHEAME < FEFI R DZED 72 5> o
720 MT2A126.7.11. TEFH L, DNA poly BIXFEFIF DZBH T Y o 72
HEEBII0TH S ICEFEIR L Tz,

SEBIH LN &R, FMAR. BHREROGEEEVHLVELELT 70
§—DEELTnEZ e b, FARZMEZ EOERMR L ZRIZTFFHEE
BELOMHBEZBRREZLRZIESHTIE RV, L2L, Bl 70— gET
TTP b £ { WBHLEBED AR Th o 1R 2 =) 722556 (fEF19.12) T
¥, MGMTOREHEI K ACNUBREZUDSH o122 L ZED—HTH o2 L
HBRTE 5, —F, MGMTEHEMEN I 2200b & L BE G T
o 72 fEFI101X, DNA poly BAAEZH L Tz, Z DDNABER;FIZCDDP
i & DS OWMEH D 54, FA7-HIZACNUMEARTHE L HBL Z D
mRNADEFEHREZROTE Y, ZDIEFITIIDNA poly BASREAIMPEIZHE S »
Pho TWTEEELND S L EZTVWH, MGMTAERER L TWEERD 9
H15.1613F—EFIDOFHERETH 555, Z DIEFIIZACNUZ & DILZERER O
FHICOLEDLTHRERBEZBEVEL TB ) ERRSHIMEVES L T X,
MGMTHZFNIZES L TWw5a Z LA FREI M/,

—AMDRIDEFHEH L TV /ESI B EZIR AT X 287G L A LB
HIFREE D BVIEBIAE . F - BEPEEF GBS D ) BIF 2T
PRONTVD LIZFVEEC, BRIIIZEARZEZKBLL TWw5 LIZE
WL, GS-X/MRP & MT2AIXCDDPIESME & OGS THB Y,
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MIREL NV T4 LHEZ L TWAD, 4 [IZCDDP % fHH L 7-5EH] b 4
R FZDHTIHIEo &Y LIBERR L OBEREBFEONZD 27

FHREEZEZ S L, AENTHEREAD biotal RNAZ it L Northern
bloting CZ DREBZMRE LD IF A, ZOHETIEDLBREDRDIEL)
VETHHILE, BRI DPHD L% EDREDH S, stereotactic biopsyFE i
DIEARTIIEE LV, B34 555, quantative RT-PCR%: EDHED
BEETLTOLWwEEbh7,

e o

FHREBREA D & b BRI E &L TFREORFPTRET Y, FFI
MGMTOZEB ##atd 5 Z L IZEKR EOFEHF] (BFICACNU) BEHOHEIS
E&ThreEZbN:, B EOIER ZHEPL LB L TWwE v,
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Malignant Glioma™ i B L 72 Astrocytoma® [ /K 7 #& &

Clinical features of astrocytoma with malignant transformation

O AfEE. HFRE,. KME., KT EMH
EREHRERABRABFEFREZE

19804 & 1) 19904 | #1 [ F 7 % 4T H N low grade astrocytoma& # W & #u .
2P 2 T 54 B E follow upl 72 7 ¥ b Lk low grade astrocytoma 136 % X % &
LTHRARBBRITZ ML 2o

Figlix EHALEMNH . EERAABICEALTOIT LD TH S,
EHAABIETE®ICSE L, EBHICERELC, FHH O EREEED
W ERmPBEDNP o L2,

Fig2 FHifHHRE, BHEBITCOHM., TIPOBRKETH 5, BH
it # T . subtotal removal® otherd 7% b b partial removalZl It prove T TTP%® i¥fi #x
LTwaa, ZNidi1fl Tl 1464 A T glioblastoma L T H W JE L &
EHRBAEND., FHTPIFREEL TS 2D THH . i o165 O TTPIZ
467 BT L7, ERBIF L2 UMBERIEETH 2P, MHLOHETDH
subtotal removalE Z ML FTOHE TE X E D o o

Fig3lo EHAALHEW N LTIToZERETIPORKEER T 40
DHERTR, FHLETE, FHICHHER - ALEREIFIT DML EDH
CERBRRDLNED o 2A, OK432, IFN-3 FDOBRME R &K 5 s 1
Bl T, TTPREER T A2BEMICH o o

meEHEERoMBEMBACHE LT, EXHMABFLFEETHMELLEL
THBE, EXRABRILMAT, IBICBBELTwZELTHEEA
KHEELTWwZ 2, 28 ECMHMELCVWEZOIRY LT, EEMHAL
BuRrarPiEd2lBEi g Isr, REAFICRBEL T, CT
scan® contrast enhancement® /¥ ¥ — ¥ Tt ., BHE®B KL Z Iy NV XA & X
Fa2mELERLBETCHPHICEDLONRALD, FEEHALTFE TR
BlbBOEPo. RERMALBH P NY AR LORIAL
T . 2 M2 B #E K K IC enhanced lesionZ FE O L EBR T H o Lo
astrocytic tumortd astrocutomad § % b % ¥ 7 glioblastoma¥ T, — 2 O Jii # &
ELTHEBERLTWS, LA LEADS ., i low grade astrocytoma (3 .
B RS 0 %8 & 3t 12 E L ¥ 5 astrocytomak E L L % \» astrocytomall K
AENEZISLND LIIWCHE > TE S, astrocytoma® E AL I L T,
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19804F X 1 19904 |2 #) [E] F 4 A¥4T H 1L low grade astrocytoma & Bf & L.
%4 Bt I T 54 LL L follow upL 72 7 ~ b E low grade astrocytoma 13%1 % & £ &
LTERRKMRE ZMR 2,

Figlid BEALEBH . EFFRLBHBCEMLTOT LD TH 5,
BEEAPRBERLCEZ, FHCEIES, FHRHBHEFTIELED
S e E D o

Fig2l FhiftRE:, BHBEITOHM, TIPOBEE TH 5, EH
1t T . subtotal removal& otherd 7% # % partial removalsf i prove T TTP#S ¥ &%
LTwaa5, ik i1l THi#k 1464 A T glioblastomak L T P 48 i L 7=
EBPAEDND, FHIPrERLTWVWS D THH, b D14 ® TIPIZ
467 A CTLZL, EPBIF L2 HBIIEETHA2HPF, MhoBETH
subtotal removalé € N LA T O H TE X E» o 12,

Fig3ll BEHIALEBICH L TIT o7 EEETIPOBMBEE2 R T .. 40
DFERTIE, FHLET L, FHCHHFR - ALEEEIITDLNILIEH
KEZEBRBDLNED o /oA, OK432, IFN-g ¥ DOBRME Rifx 5 & h
BT, TIPRER T A2MEMICH o 72,

mEeHEBFOMBHBICHM LT, EMHHLEESHLEHEL LB L
Thad e, EHRAFEIEMAIF, IBCBRERBLTWwALLELTHLEHEHA
KHELTWwWR2 2, 2B ECMHMELTVwADORH LT, FEHA
HFRBEPIHE2RHEICE T 22, RERNFICRBL TWwA, CT
scan® contrast enhancement® /% ¥ — ¥ T, B EEH I NV 2 % %
TAEAREFPERABFE T R ICRO LA, FEEMHLE T
PlbRED ol FBHAFESM P ONY 22 Z 2031672
T . Z Nt B & K K I enhanced lesion® B ® 2 FE Bl T H o 72,
astrocytic tumorld astrocutomad V) & b & £ 7 glioblastomaX T, — 2 D & & &
ELTHEBINTWS, LHPL%AMO. K Elow grade astrocytoma 13 .
Be ] o 48 & £ I E M1 3 % astrocytoma& & % 1 L % \» -astrocytomall K
MENEZLNSE L HIC% o T & /2, astrocytoma® B AL B L T,
foci®> FF E AT 8E b N A & 9 7 astrocytomaT b . 18 13 2girilC BB L T w %
£ 9 7% % @ astrocytomaT H N i gyras (L TO W BRIC L W E T LS
MfFETdarzeEZLNL,

XN, BT TCREBEERERPEC., BRESHL, MERMBAL 2 L &
DEWHATRELZENTIE, YRTHH2HPQLr HF—IKE 2., HHE
ez ICEBEITRE2TH).,. BMRO#ERKRERHL*ZEZ A2REELED

> iy
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Clinical Charactor

MC Group(7Cases) NC Group(6Cases)
Age
(Mean) 12~58(32.6) 13~49(28.3)
Surgery
total 0 9
subtotal 5 1
other 2 3
Irradiation
(Yes/No) 512 4/2
Other Adjuvant 5n 2/4
Therapy(Yes/No)

Mc: Malignant Change, Nc: No Change Fig.1

Relationship between Surgery and TTP

Mc Group Nc Group
Total Removal - 71Mons. 1
Subtotal
Remmoval 44Mons. 72Mons. 1
Other 96Mons. | 64.5Mons. 1
Fig.2
Relationship Between Management and TTP
Surgery | Surgery | Surgery Surgery
only & Rad. & Rad. & Rad.
Chmo. Chem.
BMR
MeanTTP | 42 | - | 453 | 96
(Mons.)
Fig.3
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BRIV A -~ T 24BRICB T 28 E L € OBk

Result of our treatment for recurrent malignant glioma
KERE. KExTH.,. #SEEE. 4AKRE. BI1RB'
FHEENAL VS - REEAR. TERRHEAR

LI

BHglioma 34 ODRZNBERIC OO DPDOTREMEBEO VS BRERY
BohTVAEL, BELALBREIELIINATOVEVRE, FHGERICHL
THRLTCEZLBETODHEBEORRICIBEEBLhTVWE, WA DM
THHERImACH L TEOLDEREEZ L > TELN, TOBERBEIRE
ROBBRBELEEI 2O TREN o7, LEALEDKBERZEZANTEE
PTCEFORMREBIOTHRET 5,

HeEHR

HERICTER LREINA SN -gliomaT, TORBREE/IL, #Fk
BIEBREBLILEMNCDEZDRBRAFELEREEGFREWL THRITT 5,
1986FENMS1995FED] 0FEMIcHbETHBL /-9l iomad i # (3 5 #
4 841, kE25PTREHYERRIS TERTHS(figl) , MPERIFHRD
HDODD 4P, FRICHFRBEEMZI DD 2 14, 5 LEREEM
ZtcbD 4 TH., FHRICIEEREDHEZMA D 1HITH %, glionad &
HELZTh O DERE2table 1 [K/RT Y, grade 3, 4 TFEHDOHDE 1
Pl cFEMETVERRYAR BN IO IPTH 5, gliosis D 2 Hlid
stereotactic biopsy KX Z2WEBERT, BRANICRIEBLZHINEGRL
TW5, FIEROBEE L2 OEMEItable 2 T/RT, FHRIBHM - THE
EREFECITLVHBETOIRNB{HEZT > TV 5, HEBHHE (Jeroque-
nt area(+) 20257 0%. FH50%. (HH)OBTRT5205100%
T. ¥1899 0% TH > /=, others(iOmmaya’s reserverIEFTH 5, MM
G OBD 4 0CYDLRIEE . 1 THANEHLRK4 06y, B2 0Gyo
Bat, 4 2P BFRDAFEIE 6 0GYORHF TH %5, REDEMIZIZ LA EDR
RFIOADRBE &85 TW5B, {LFEREIFACNUD 3 W (dcisplatin 2B L

feboH 1 04, cis-pelletZ BT X/ H D6 #, ACNU,cisplatinp £
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fig 1 FIRRH Atz & —ICHIF B Astrocytic tumor DFEEH (1986-1995%)

Gliosis Gradel Grade2 Grade3 Graded

Op only 1 1 1 1
Op + RT 2 13 5 1
Op + RT + Chemo 8 13 26

Op + Chemo 1
af 2 1 22 20 28

RT : Radiation Therapy, Chemo : Chemotherapy
table 1 IMOBIER EMBEMOTTE

Fil Craniotomy Stereo.Biopsy Others
eroquent area (++) 1 11
eroquent area (+) 23 2 2
eroquent area (-) 30 2 4

BERRE  2REH 2N+ BETES  BiTEs
9 17 42

{LEHE BhiE Cis-pellet £5%5  Ommaya
10 6 37 4

table 2 VB E MO & LEBIE
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55 3 7#|,0mmaya’s reserverin 5 X b F - bEBZFALLEBOMNA
BITH3, FIMIEROKE R 2Table 3 KRITHAEBR LEBEBNZEL2ICHEEL I
(CR).5 0 %A L%k (PR), 6 i ALl LEBW DKM E 5 h i d > 72 (NC)
idgrade 2, 3, 4OBTH13. 11, 16HAsLHhik, TENODOFTHE
BrRBUVEHBESZVEHEAL-BRMIIgrade 20FH T 1 1 #], grade 3 D
HTT4|, grade 4 DHEHT1 0fIRBODON T, HWMERBEOEBBENGE
Ricmicizwhdigrade 3, 4i1ci@3& 1., 3PIEEh TS, BEDFIEL
BRLETLHEIT-DDMPD)IIZI. 9. 128 THo7c, BRELK 2 84
KOWTERSIOWAERELTOBRBRER. BRI, BHREOWL ZHK
Rt Lo, BhELDgliomaic 3 25 BlkEEIRTIg 2 WRINMRDOh
ETCOBRRBEBERABEOER WS 3,

SR BROOBEREL T DORE

BRACHT 2Bk Etable 4 IR, BRIEIERBOBVREILERE
ZfTo7cbDN 9B, CHICTBHEBREHRHE LD 44, Ommaya's rese-
rver2BBELIANS AV PLUFE—- b 2BRE LB IH. BRISHEHEH
DLEERE5IPBTENLBEHNEZ V, HRROFHEFABIFRH +RHEER
WHEFEREICX BB EHN 4 6 »H,Ommaya's reserver + (L EREN 2 1
A, FMAHEEREN L 8HrATHD, thOBRECHRTBLVERETSD
50 LAMALIBREIBEORBICIVREINZ I LENEL, TOHEBRE
PHBIT I3 CREABEISEBATVDOARBTAEIEOEVWEEDN B,
BRBMICLZERTHE

BBEOBREMIC K 25k %2table 5 IR, MPHEBMTHHL B
DUBHRBVPELCLARTHTHZN., ChoDBBEOFYEFEA R
PEHRCRETE L A, PRINCEHTT 00 H OB KK L TEMICER
BEREho7c, 2B BFRLTOATED, HEELFH B 2 Kicd
LTVW3, CHRHLTHERV/NBFROBHBAX W BBICE L MRS
BREBERIEDI - BFEWTOMUERIFLYISXTH- A ZDRA
EHHEh B,
HWERP O FH

REBRPOERTFHREFI93 IKRT, OIPERTEFEB Y L THH
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Grade 2(n=22) Grade3 (=200 Grade 4 (n=28)

CR 8/10 1/3 2/7
PR 1/1 2/4 3/4
NCo6+H)  2/2 4/4 5/5
at 11/13 7/11 10/16
PD 9 9 12

table3 FERIEMOERH

JEBIEL FEEF A

Op 2 7
Op+Ommaya+Chemo 2 8
Ommaya+Chemo 3 21
Cyst Bt 1 7
Op+Chemo 9 18
Chemo 3 5
Op+RT+Chemo 4 46
v-knife 1 15
RT+Chemo 1 8

Op:Operation, RT:Radiation Therapy, Chemo: Chemotherapy
table 4 BRIEHICHT HARE

CR RP + NC
!
i YA B AT B

B 4 3
61 70

Geah 2 5
8 6

Wik + e 4 6
12 8

e 1 3
6 3

table5 BEREMLBRAOBRMTER
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B, LEREZT-THOHDROA SN I - 7PDHl & LR L TH /-, Kaplan
~Mayer TR EZ R TAH 2 EMEBRI XK ULEBEEL B ENHB, T
D ERMBERTHHBILLEREEZT-LHER, thoiBlitodb 2
BARBRIABRLTE T, BRACIODERERTZHBBEETD
BHHEROERBVWILEEZME-> TV 3,
BRI T 5 HB%OL

BROACH LT - =Bl EoL £fig cid. 148E % cKarnofsky
Perfomance Scale(KPS) 2HERTE/LERMI2 6HTH 3, 1AEEDKPS 0
HEREBRMAB I PARICHEL L, HEBREKPS XETFTLALON 1 44
BRIZEBICDOIF 2, BREDEDSUL SO0 TH., HBELALDOHNS
BlThHd, HELLSHOIBBMAZ II0mmaya’ reserverZ i@ L, cystic &
pmass effect ZpVA-b DN 24, ZFDKcis-pellet2 BT X/-b0n
1B, FHOHLDHD 1 H., FHICHEICKIZANZEMLAANLHATH
50 FWOADOHIZDBRBRAMT, HEEMA AR LR+ BELEBRHTH
%, Ommaya's reserver [FcystiER 7THh S5 HIcBBELTVSH, FOR 3
PIcBERTH - 7=, cystic k Bmass effect TPKS NETFT LTV 3 & HMX
hBPICRBEBNICTIREBRTHS LHMEN 3,
e

1) OIBFHETOHHBROIRICHERNE L LARBFERIC TEAK
ERaPHREEIEELENTE S,

2) BRIicystZ K L TW % #i30mmaya’s reserver o & ic TQWL %
WETESH05 3,
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100 A
; Grade 2
e Grade 3
Grade 4 ‘—-I
Y —— 7 /T
6 12 18 24 3 4 5 6
R =
fig2 MMOBERLETFE
—— ¥IRRAM PD B
:5 ...12....18 ..... 2,49_5
fig3 ZEBERMEMOETE
KPS Rt+Cispellet
100 -
Dp.
()mmaya
= mmaya
hemo
= Chemo
- : Ommaya+Cispellet
Ch
50 4 D nems
il .. Ommaya+Chemo
= Chemo

A BER =g 32
figd Karnofsky Performance Scale Z& %8RIV
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BES ) I —7 (T T S ERTMZH & EDROBE—BRAINSDER—

BHRKRE  ReESE
AIEES PHEE FRET RE-EZ SIFBE FES

BRI VUA 7T ST M C(IREBARKARR (C L 5, HIEEEIC
K S5l E{RZEICKSFMRESEZEZISNZD. §EFK~4 (IBUIRICKLS
BEHFIENERE & 11C—methionine PETZRL). 3 fflldDanaplastic gliomalZD(\ T
5t Ua B MEsn o o A RIEICBA LERE M A 1=,
(&)

1) 11C- methionine PETBIE & f#@47
25 RA X+ ¥ F—Headtome IV(&i£) Z#M(\Comar 5(1976)D A;:kICTARK
EN7211C—methioninefI15mCiZE BE ([CFHEL 5 HRICEEXF v %210
S EETTL 7=, 11C- methionine M EFREE (Ldifferential absorption ratio(DAR)
ELTERBRICFFML 7=,

pixel count / pixel volume
DAR= ———

injected RI activity / body weight

LU TESREERROEICEHOREEEZRTE L TDAREHEE L,

2) BUJR E#ERDEH
BUdR 400mg Z#H&EHHEH 1 BRREIICEEL . ERBHEAEHABENCREL
BUJREZMHIRRD B & #EH L /=,

($R)
RFRAEH %R U EEIEHERE & 11C methionine PET &S DBEEME., A5
[CPET scan® ;8T MZ i (CBA T KRN EREZ =T,

EGI1) 4 7mictE. Ltemporal anaplastic astrocytoma Glli .
B (CTRAE., MRITIIT1E{& TL. temporal lobelZlow intensity,
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GAIEEMRICTADEICH T MICHEEE NS, #IEFHATIODT1C— methionine
PETTIZIEE I Dup take(FFEA TDARIZ4.54 L EEZER L=, EETS LR
MDBUAR LIX7.7%, ¥15 4w AREHMDOETHRH SN, RRFEIDC T TIXE
BEOBRIIFTOHSNVHPET scanlC THEFEEIERAZLVBL frontal lobellF
(\up take ZBHETD 1 + BEMRICTRSRIIGAICTERICEREN., BFH
fEfTelioblastomaTH o= DK D (C11C methionine PETOEEE & (2 1tk
DEFZEH LY b RECEEOEREZ FPMIT S EWAIEETH o7,

fEHI2) 6 25EE. Bifrontal glioblastoma

SR ICTRE L/-gigEEDglioblastomaffl, L. e
B, {EEFCEETEMRICTH—ICGICTY Y HRICHEBEINIEEDER
EHD, FABHAIZ11C methionine PETZ 1T 3 &GAd-MRITY SR I(CHE
58 X N B ERS DmethionineDEB/FISHNABTEEREEGE. HASTESERS
#rUL7=. BFEHRBOEERBIESMBUIR LIEDARIEE #4EIERE ARIEET
Le#: 3% EDAR(EN2.61 £ HOVARIEREBUAR LIH7.2%EE <. AEFMNICH
HRZBENS . DAREN.28LBENVHMAIERS (EBUMR LIHE< BEEFMIICH
BIEMEHII- e <DL D IZ11C methionine PETIEIMRIE L Y H L U IEFE(C
BEO:EEEEZ KM, BCDAREXR—ESZATOBIEREDIEE SHEET S
ENDOOYRERDROEBNHEICAIEETH 3. £/, BFHEHICEEDOVR
HEOREICHOEREEZONE,  FEGIIDAREDS VN GTTRZEN (I BEE BT
mEUBLFELE,

(%538)

1) BERSUA—TEBBORBTMZE LPETICKS2ZMICTOPMRIKUBHE
HICEBOERCEROGBHDOEEZ ERICTMIT A EMFRETH S,
2) BEFIIEREEADPETICSIT2EBGOTEBIBRITIIIERIEIERES
B UAKTIMZMZ T3 L TERTH S, £-BFREOYIRERDRE(C
HEHATH %,
3) PETICHITBup takeDAH THEBBARIE (HSHHR) BIERREZBESNICHE
T3 LEEHESIBENH Y. MRIPOBFTMEZEEESDLE TIRET
ENEETH S,
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BMES ) A —<DCl grading systemlZ & 25 3E M2 W7 & ACNU/
Cisplatind@F b5k

Evaluation of Treatment for Malignant Gliomas with Computed
Imaging Grading System and ACNU/CDDP Intra-arterial Infusion
Chemotherapy

BF . WARET. ILRBEX
BT ALK R B e AR S

<iEZU®HIZ>

BT ) A =<3 208, ARTERIC L 2ESHEE EBERE L LTo
B EFRED 2 DICKAIE N B, T 6 DEFEERT 2EE OO FEE L
LT, CT. MRIBEIUHZ VDL - VFFTS57 44—k 2EBEZNRZIZL
DTRINTND, CNHEDMEBIIEM Y ) A —< D EHLrOER. EEORERY
ZHOPICTZICREHATHZD. EOBRBERBIRT I2ODPEETH 2ELT
LHHSDTERNVW,. 22T, bhvbh ik L /=computed imaging (CI) grad-
ing system” ICK > THEULEZBME S ) A —<IIH LT, ED LSS EERFT-
/z7rZretrospectivelZfREt L. F/=CI grading systemdSISREHEZNT Ic BRI T
PIZDWVWTHIRET U=,

<H&E>

MR BRI BWCF M B LU B EREE B IR =BV 4 —< 1 9f%
KHEDONRE Uize 6 ORBEFHMZWIZ. anaplastic astrocytomal2f. an
aplastic oligoastrocytoma 2. glioblastoma 6%IT# %,

HEE DEAL < MBS ORI, AIsasESH], (HIBAZESH]. MRAE2F], SHIEHTEE 2
B, BR1F, RIREARIBITH S,

C1I grading system: HEtEZ ) A4 —=dDCI gradeld. fESSILeloqunet’e EBATIC
PES . BEIEBPREMD, ESIE—EITICEE > TV AREHEIIC KA
TWEP, BEORESIFZESIPEVS, 4IHBEICL DI L. ZDEEHSE Tera
de IH»5VIFT& L/=(Table 1),

BTV A=< 2 F47 : AL UCH= R iEmRz 23 20EL, £
IS Oz, BEREIC X D MR EER2HERICET 2B FEIN LA
(. HREREIERDP EI R VWEHTOHMEHICE D=, £, EEH AN RA
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TWBBEAREEOBERORENW SO ZT 2T o k.

FVEAL 22« RA DA, ACNU100mg F 7= 1XCDDP60mg % 8 JAHIC R HIZHESE DRE

RO AL OBIEBIRENIR X 7= SHMHEEBRE b BE T %, FARFICVPI6 30mgZ L5cD

1% & ACNUZ 7= I3 CODPOERE D ERTIC BIE T %0 IEEORBHIRD H{ID 5 WX

FHEER L MBS EBIRROTE 12 H > THET 2HA ML FRER 2 08 LTRSS

Lo NEFIE. BIEsEoSh SR Uiz BEREMUANDRBIFE & U T,

DUF D BRM# I & U SRFE 2 HFH Uz

BRM#EsE : 3 Ak & L Cinterferron 8 30075 Bifii % 3 [, 8 EMmAMEHELZo

DI 25812 1 [8130077 & 7= 13100757 BT 2 A RIC T rilEmE L 2o

HgtEEak - Linaclc /@256y, 240Gy EI8RS Uiz
Lﬁ@ﬁ%tfﬂgm@%&ib\?ﬁﬁi%ﬁ%@%ﬁﬁ&ﬁ?ﬁ%@%ﬁﬁ

fme DERERE Uz,

Table 1. CI Grading System for Gliomas

Graded Feature Point Assigned
eloquence of adjacent non-eloquent 0
eloquent 0
depth of tumor superficial 0
deep 1
laterality of tumor unilateral 0
bilateral 1
size of tumor <3 cm |
3-6 cm 2
>6_cm 3

total points 1~6: CI grade I ~VI

<@ER>

@ OEM Y ) 4 —Ef %, Cl grading systemlZ K> TFHliL/Iz& AL 8T
ade I1k72<. grade II77#l, grade N7As4 I, grade VA5, grade V732
#l. grade VI?S 1fITdH o7zo FifiDHEHE £CI gradeDBIfRZ retrospectivelZ
Wt L r 2%, low gradeddd DiF Lgrossly total removal i pagetEbE <.
% 7-high graded®® DIF Y. partial removallz Hb 2 AlFEMED R <. CI grade(d
FRORHE L BT R ATED = (Table 2)o WiT, {FHEDIERMAA 01 g
rade DR B at U= SR Tk, IR DAL FRE O YE Rk & Clgrade D BEFRI.
ﬁMeHifﬁxﬁﬂfmtﬁotﬁ\:hﬁﬁﬁ%%é%bt@%ﬁﬁ&ﬁ%ﬁ
EEF. SRR TREREADRD > R Z &)z, C1 grade NI BLE
3. PDH% L Abhi=, Cl grade V @ 16ITIZCRTH o= (Table 3)o BiiE
Pk d BT X =A% Y (] garde DBARZA B L. grade IIE TR B
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ZRATEBBHZ < moTWieW, grade M LTI, EnFoEHik 3ELLTF
»% < 72> 7=(Table 4).

Table 2. CI grade and performed surgery
grossly total subtotal partial

CI grade II 5 2 0
CI grade III 0 3 1
CI grade IV 0 3 2
CI grade V 0 1 1
CI grade VI 0 0 1

Table 3. CI grade and IA chemotherapy effect
therapy effect CR PR NC PD

CI grade II 0 0 d 0
CI grade III 1 0 0 3
CI grade IV 0 1 2 2
CI grade V 0 1 0 1
CI grade VI 0 0 0 1

Table 4. CI grade and IA chemotherapy
times of IA chemotharapy 1-3 4-6 7-

CI grade II 1 5 1
CI grade III 3 0 1
CI grade IV 4 1 0
CI grade V 1 1 0
CI grade VI 1 0 0
<EE>

BME7 ) —~oiEEHioZHE. CT. MR 112X %computed imagingiZ & -
TRINTVWBOR—EETH 5, ¥ FREBRETIK. WA - Y30 774-IC K > TFE
DRI NBELIIIRO>TETNWS, EEV-I-E LTEM ) A —<IIRENRS
DiFVWD, bhvbhiEr D> TRYD EREERF (EGF) JESOBEME,
BERBET2EHEL. ¥ RTPDOEGF B IHiiZHicER &2 5N %,

SEDOMETIE. Bd—IIZfTbh T Scomputed imaging(CI)iZFE S /=HE
M) A—<dDCl grading systemlZ X b, BEMF ) A —< %7 L. CI grade& %
ML =380 (Fif. 62290E) L oBf%ZretrospectivelliRat Lz CORER. F
o HE & Cl grade %R TIE. low grade®d DIiF Xgrossly total removal
b, F/high grade OHDiF&partial removaliZ7zz b, CI gradeldFifird
MHELEET A ZALOHEDN. CHIXESORE. KEIPEEER2ZELAL
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TWBZeETRBLTWREEZI LN . LFEEREDOWRBAAE & Cl graded
Bt 2 MEt L= iR D 5 id. (LEEEOMRIIEREORMMEICEAGINE Z L &R
WLTWBEEZIONE, ULDOFMBIUMEEREELC] gradek OFERDP 5. CI
gradel3ESE OHHE LBEE L, X 5IESOREE ML FEREDIERBEICTEE R
5222 &m6, Cl gradeld b REOBEEBBE L DBEEL TS 5bDLEZLLHN
2o EVHIZNIE., ESOHHEFEITHEEWVIZE. LEREDPRINT % alaett
BEVWLVWSZLZRBLTWREEZLZON, BE ) A —~0—8EZT LMEF
FEAICEREZMETRVWLLE, RS TEFMNC L 2EEHEPESES ) 4 —<D
BRICL>TROEETHZILEZAONE, ¥

<3HR> :

1)E% . SR T, PN 8L BH B ILARBER : BRIV A —<ICAT
% Fifipekic Bi 4 A#Et-grading systemi & 2 UIFREEF ¥ E DA -. Neuro-
Oncology 5: 38-42, 1995

2)Segall HD, Destian S, Nelson Jr. MD, Zee C-S, and Ahmadi J: CT and MR
imaging in malignant gliomas. Neurosurgical Topics, Maliganat Cerebral
Glioma: 63-78, AANS Publication Committee. 1991

3)Kanno H, Chiba Y, Kyuma Y, Hayashi A, Abe H, Takada H, Kim I, Yamamoto I:
Urinary epidermal growth factor in patients with gliomas: significance
of the factor as a glial tumor marker. J Neurosurgery 79: 408-413, 1993

4)Cliric I, Ammirati M, Vick N, Mikhael M: Supratentorial gliomas: S
urgical considerations and immediate postoperative results: gross total
resection versus partial resection. Neurosurgery 21: 21-26, 1987
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TI-201, HMPAO SPECT 4 Fi | \ /- FE S [ 1 &
TSR B SR AT D A

Diagnostic evaluation with Thallium-201 and HMPAO SPECT
for recurrent brain tumor and radiation necrosis

BE Ot MWiER. BF B BTEEE. PR,
BaE E*

GESS N LTt
HEIHBE B

1, EUHIZ

201Thallium chloride(T1 & & 37) AVfiE B54H 41 SE 8 U0 9 4514 FI A U 72 single photon
emission computed tomography(SPECT & B&3°) [ IRk Il 2 B 4 & U T L. # o4k
WITEE O L VL 1 SRS L 912 3) ) Technetium-99m(99mTc)hexamethylpropylene amine
oxime (HMPAO) I IEH O IfiL i fixi BE ' 238 V) &8 Z_glioma {AFZICH VA F 1. ik Dtracer
ELTHOWONTNWS, —F. MIEZOFEHR & M TR RESE & D% F)IECT, MRIT 45
U Ram Lnd U B TR, A0l IIEEERA & HsHE RERm s>
TTI-201% & U'HMPAO SPECT % UL THRET L7c D THI& 3 5,

2, Ttk

X FRAER 3 Nk HEIEE P76 5 ] & B SRR EESE 3 B DEF 8 Bl Th 5, MIEEEFIZLvTh
HAA KNG EERIE S T, &#H#5%7Y [ Zanaplastic astrocytoma 24§, glioblastoma multiforme 143
anaplastic choroid plexus papilloma 14|, meningotheliomatous meningioma 14| T& - 7z, Kt
PRI 58 D BT AR B ST 2 451 & anaplastic meningiomadD F3E 13514 % B 45 1 4
THhb, BEEIIERINIIRAESE I L60GY A, EFEfE I LH 25N T60-75Gy %
fT-7

SPECT|Z i\ /o k& FE (X Toshiba GCA901AT & %, Thallium 74MBq(2mCi) F 7z{ZHMPAO
680MBq(20mCi) % U555 & 0 count URef U7z, S S 00 SEAMZE LR 00 b -
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ELRAMHELTWE R T A RA2BO, [EEF 7237 RER(T), bl IE% Bk(C), X8
RES)DEEAIZI6E 7 2V DRRLEHEZ RE L. TICE LUTSOHOREHBICE 72, 8
{A)}2T1-201 SPECTA471 ., 645]{3T1-201 - HMPAO SPECT 44§ F | dual isotopeE 447 - 72,

3. R

PRI AR R DSHITIE. CT, MR THERLHEE I 5 mass & U T 501 T1-201 SPECT
TIRWIhbEHERE ZR U, BHEEESOT/CHlITRAS.35,ik/N.72,5F52.92T
H 0., TSHITHRAK2.05,F/N.30,5F41.64 VT bEHETH - 72, HMPAO SPECT|33
PN BERBZE LIchY, W i beold lesionTIfL K F 2725 L 7o HMPAO SPECT O &
B T/CH 12 2 k0.94, 52/80.39, 3E150.62Td U . T/S Hold 55 Kk0.52, 5 /N0.44, 5 50.49
EWTNHIEETH - 72,

TR IEEESE D36 T4 A3 L5858 1259 5 B B S 5 O A BREELESE T & - 723,
—f (XL SRR X 41 A mass effect 7R U, Al UISHEEN (2K & 75 28 TR A%
FEHE UZERatE o—EfhvEi X tc,, fthd—4pl|Lanaplastic meningioma THFE & { O
Z UTHEG| THE 24T - 720 AP DEi (L JEEE 7S low dennsity D H I —ERE R I N 5
GRS oo, HEHHRIESED 34 D TI-201, HMPAO SPECT T3, MizF DL vd'1 Heold
lesion 7% U7z, T1-201T . T/CifA0.15,4/10.05,5F0.09TdH v . T/SiZHK0.09,
x/N0.02,5350.05 & 25 B I EMETH - /oo HMPAOT &, T/Cld 5 K0.51,5%/1N0.38, S5
0.49T. T/SIZ#HRAK0.54,3%/1N0.40,3F350.49T,, TI-201 & [F] B 7S ARME A U7z,

AERI

REM 1. 4158, Sk, Anaplastic astrocytomafF& 4

AR BEEE NE ST IS T RRAY A AT iEA T8 . BRI 460Gy, ACNU100mgEh/A2[m] 35 £
I v —7xo B3005X30[E 21T - 72, F1EIFD 4R | Tanaplastic astrocytoma T
H - 1o FIEIFHTEK2FERIZH] O FHirh A& 50 CT, MR L& n 5 LE M
R BTz, Z OIS TOTI-201 SPECTTi, MRIEDE R HEIT—3H LT
Thallium® & V& 4 7 L. T/CHui34.35, TS Hil32.05 & & ¢ [EEERN R X iz,
L7 L. HMPAO SPECTCI3E B3 cold lesion T V) . T/CH:I0.52, T/SH: £,0.52 & [k
& T a2m Ulco A6 O FFii D% Hanaplastic astrocytomad JE 15 FE 7 T dd - 72, B ITHiH

EARDOMIB-1[5 43R (3H15% & SMETH O | viability D G UWVER Td - 7o, RIEGLEIC
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& HpS3EH DFEBTIZ10%L LD IEEAN O B G2 7 U TH - 7o

TEBN 2\ 543K, Bk, LSRR IR A% O HisHs ik EEgE

B SR T 1 505% Tl gl BST 225Gy 2 17UV Falid M fT U iR 205 9 ©
S0GyZBMM U7, BICHIWKR TS F LaFERE Ul LS EE 0 Ulc, FIETAREAS
FRELOEREE, SEFEELS & HICCTMRITII AR ISR BRI N I RERY
& A 1 E % B o B low density 3% & 41 A FEHERT R % &0F L 72, T1-201 SPECTT|3
ThalliumDEFEIIFED 3. T/Ch LUTSHIZ TN H0.1LL F DIEME TH - 72, HMPAO
SPECTT &4 BERIC— 2 U Teold lesion T, T/CH;0.51, T/SH0.54 L EAETH 0 [ iA%
T USRSt R —2 U7z,

HEFT PRI AR F R HE AN A & dumass effect N SINT dH - 72 2 ED S FHiEMAT U7z,
Mt OFRELFERIRRTE TIRLRZBESEILTH 0 . MR O METHR I & 2 & HRE L
WD NI MIEEHRZE LA SN - 72,

4. EBE

T1-201 SPECT(Z, 19744F|ZBonte & 2SBYYEBR TIER IS E/#T 5 2 4% LTl
K IR ARK & UTEL RO THERINTE 7, 0%, BIRIGE. i,
BB s &I RIS R T B & LA ahD),

TI-201 DEEFERE P (2. T 12K analog T & % TIDNa-K-ATPase pumpiE = & 2 HHfa pLefs
EHMEN TS, Z Ofth, IEEOEYIEM. EHE, BTG s-0:5 80— 5., i
HMBE FIDREER FOMENEZERINTHNEL3Y, Z 0o L0 S NIES O A7 S 35
HECKBEEICOEMT S EMmon TS,

VR IR RES; DR IR & U7 Bl Tl BB ERD. 1B F MU O &1 Ui
LIS ¥ Td 5, positron emission tomography(PET) 2% DRI HHO E h 7, =
NIBRONIHRICUMHOC SN WK AN D 5, ITHTI-201 SPECTH b 7- 4.
T1-2012 HMPAO SPECTDff Fi#5: (dual isotope )82 115 DR FHH & D&% 2,
STB) ekt NS Y A —< DFFFE & BT SUEIE & D8 F1ic T TI-201 SPECT
513 %95 BB RILIE 5 I3 5 SRR (LN) 2.5 LD A3 BRTH D | gt
FREIE L2 H2.5 L F Th - 7o LT U5, Schwartz & 8) (4 Thalliume f 1 4 B H3 tHl
SR D2AEL EOEMBEFTHNIESHFER EEZZ oh3E LT3, LhL. £h
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PTOREEF I, BEOEHEBIIEINC L2 MESE, RiEE, MBS, B
BEDOMBEMEAFIOBFEICL DRI D FIBIEND B EBNTUIB, - TTI-201
SPECT721} Tl st s st & DR (XK #E & U, HMPAO SPECT %5 ¥ 7z dual isotope
EABEMHRLTNS,

99mTc-HMPAOF MK i BT 2@ O X MBI &Y CEN B REHWE TH D |
HMPAO®D f& pit DEE BRI R AT O ik [ & S FHES L TUr %, high grade tumor T {34X 37T
# LR & A > T 5 2 &5 SHMPAO SPECTODBH & HviS BB M (2 EBE R AR
T 5, —H. BESHRREESE X MR T AR89 T, HMPAO SPECTI 3K W% 7R T,
OO T, EEEROSH TIETI201 SPECTIRvFh b ER AR L. T/Cik
SE142.92(1.72-4.35), T/S Hi2F#91.64(1.30-2.05) & & ET & - 72h%, HMPAO SPECTT i1
LW b cold lesion Tl it F % 7~ U7co  BUHR K ESE D 34 T UL TI-201, HMPAO SPECT
DOT/CH., TSHOWTNHEHBIEKMETH - 7. BHEBRFIDOFE DI SIZHMPAO SPECT T
FEEFR & RS BEFEOME CTMRET 2R UENIREETH v, mEo &2k L
TI-201SPECTIN X W HH Tdh - 7o, EHERHI D IE B 561 D54 7441 TTI-201SPECTDT/C
2.5 ETH - 72, TI-201DRFERED ik & UTTS A T/CHIZ gk U TE DfE
IS DE MWDo, UL, BEHRIEEIEDTI-201 SPECTTHY & V3 B SRR A
R4S, 7.0 A X NS, KEESMBEEICZ LT & EEEHHAETH2eml, TO
B TIEECZONBNELHE LN, SBRILIKHEZ2ET S DD EEDN S,

5y 2B

1. EEHEXEOSH TIE. T1-201 SPECTIZW 3 b BEHERKE R L. T/CHLIZFH
2.92(1.72-4.35), T/S i3 F#41.64(1.30-2.05) L BAET H - 7o Y, TSSO LS5 D =k
B I - 12 . HMPAO SPECT T3l 3 4 cold lesion T iRIE T 22~ L. T/CHFH
0.62, T/SHATFH0.49 L WTNHIRETH - 72,

2 . HEHR I SED 345 Tl T1-201, HMPAO SPECT® fifj# Teold lesion 4755 L. TI-201
SPECTOT/C, T/SIEW T EMABIKETH - 72,

3. MEEFEF & RS AIEIE & D& TIETI-201 SPECTIN L D HHTH - 72,
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Table T/C and T/S ratio on the TI1-201 and HMPAO for

the recurrent brain tumors and radiation necrosis

Thallium-201 HMPAO
Case Histology T/C T/S T/C T/S
1, T.I. Anaplastic astrocytoma 4.35 2.05 0.52 0.52
2, T.S. Anaplastic astrocytoma 3.38 1.70 0.94 0.44
3, K.T. Glioblustoma multiforme 2.55 1.48
4, T.K. Anaplastic choloid 2.59 1.30 0.39 0.51

plexus papilloma
5, M.A. Meningotheliomatous 1.72 1.67

meningioma
6, .M. Anaplastic meningioma 0.08 0.03 0.38 0.53
Radiation necrosis
7, S.T. Radiation necrosis 0.05 0.02 0.51 0.54
Makxillary carcinoma
8, N.Y. Radiation necrosis 0.15 0.09 0.44 0.40

Maxillary carcinoma
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JUVFA—=—<EHNZH. BRFMITB T 52 Thalliun BSPECTO A A #

MABARBE AR R AL IUERBE. AE—ER, PNIEE. REET
i Cipdes INMEHE R SBA#HR=

(BR) ZUA - KEBRICHEMET 52 'Thalliun (T1) % B W TR SPECT
Effw, JUT - ERZHCBIT2FAEZRAL .

(F &) SBICT Tl SPECTZfT > = MM % i & 150 p, EH Y1 F —
Y608, BT ) A—-TITH., BERBE12HZH R E L, 30#iIcD
WTHRABOE{ICHEW, 2~5B0REZfTo/. FEI Tl 3nCiz i
T L. 155 % (early image) & 4 Ff ] % (delayed image) iIZ SPECTE & I=
TR, EFREIARUEEREOAI T PEAL/NBELIUVR—BERBD
early image & delayed image O AU > F L (D/E)ZEH LU =,
(BR)(DH/EB VA - TREATIEERABZSNT, EXH7 VA —T &
DEFNBESZTHo LN, BRFEEMELEZRL Z5EH TIX early L/N
2.5 k0Tl #ZRLE. Q)EE#®H U A —< Tildearly L/N K2.5
~T7.9(F 4.6)LEBT] REMEZRLE. TH. BFRCIXI2BEIRED
HAOoNEEHATIE., TOR A Tearly L/N  0~2. 4 TIEBMITIETL
e, BRICHEW, Blearly L/N 2.5 LtoBEHEEZRLE. K
HHRWWIE Tilearly L/N H1.5~2.5(F8 2.1)0TIE#EZRL. L/N K&
2. 5ZHRAELT, JUA—TBHRLOEJRH>IBEFREELISASH
(BEa@)T]l BSPECTIZ, JUA—TOEHRE, JUFT—TBRLIBAHKE
EOEFNZHCFATHIEARFIC, JUT—THBRBEOHFBHEYLE
ERMoNERE., FROHECOEFARREERELE AN,
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BRI U —TEEICEITAdual -isotope SPECTOH A M

Usefulness of dual-isotope SPECT in the treatment of

mlignant glioma

=:fE L. 28F—. FF B
BHEERKXKE REBEIH
EC®HIC

B, METEGEZMEELTEEN V- —ZAVEsingle-photon
emission computed tomography (SPECT)NFZFB ZA8UV0TETHY,
CNETEMRKES TlEpotassium analogue TH S Thallium- 201
COITHAEBOBEPEBERTIEEL LTL<KAVNDATETL 3,
LL. BEUEREBOBRSEDLDNIBERLEICEEHEAORYAENAH
BDIFLULHBREET, BELOERHNZTOAHICISICHMmMFE L —H—D—
'J‘C’a‘r‘)égngc-hexamethylpropyleneamine oxime (HMPAO)#%
bALBIBEGHZONATNS ) . 4EH. 4D 2@HDisotope A
WASPECTHEMHMEZOARDRAETICEANLES HERFL. B d
PRV BONEOTHRET S,

xR EFE

MREF, BELHBICBVTFHREFARERTHREBALEZH ShAZ18H0
EMRMEREE (BMH14061. 246, 32-721)) TH>. TOARRII
glioblastoma multiforme 9§l. anaplastic astrocytoma 6.
metastatic brain tumor 36 T® > 7=,

CHhODEMICENT., FRELURHAR, LEFHELLEOBEMNCLH
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20T TIOSPECTZ T L. 20R10MICZ20TTI £929MTc- HMPAO
D2WDOSPECTZEBEICHEIT LA (dual-isotope SPECT) . £/. ff
PICK > TREMOETEICHDETESLICEBMICZ Ddual-isotope
SPECTZMEfT L., $iab B, 207 TI35-6mCi (185-222MBq) %%
EL®RIC, 308 #%Dearly images 3B & Ddel ayed image % 18
L7, L Tdual-isotope SPECTELTIZ. 20'TI®®E154% 1c =
51299MTc- HMPAO%20mCi (740MBq) B2 LT. 20154 (C K
fl—HY—DimageZ & L 7=,

LROELSBFECTBONEBRENORERE2, ThEThOERRBEROT &
CHBELTHREEMZ £,

wmOR

dual-isotope SPECTICL 2 MG REIL. 3HICHF TR LN TS
7= (Table 1) . $bb, WhL—Y—HICEMHEELES | B (Fig.1) .
MhL—Y—DEE5hDOHBMELEED 1B (Fig.2) . 2LTHRANL—Y
—HICEMEEBNE (Fig.3) Th 3.

CO3WPOERE, TN ENASPECTORRELFREELBHBLT
H#BEBOTHAKSZBENBONE, ThADBTable 1ICREATINS
1. BEAICO TIoEM MO NAEL > IBOENTE. WTFh
bAMBCRICHBAL LN TER., —F., AR TIoERmsEHS
h, 99MTc- HMPAOD M bHShi | BHOEGIX. TR TLBENEMIC
BREBBON, EOAILLI->-TRBEBEOGRMELNZE., UM L. BB
OTTIpERBBEINTD. 99MTc- HMPAODER A H DN h - /= || B
DEFE. WoABCRICADDEB LM TEL,

X, BEEBICH > Tdual-isotope SPECT#%#fol low-upT& 7~
EPORT, ARBICHANL — Y —DERDBBOONLEICHID ST, BR
BBHICIOMTc- HMPAOD M BENS M55 L= i HIIX. (\ > 2 APRICAY

MRITHEHZEOBNSH SN (Fig.4) .
-5~



Z B

potassium analogueT® 320 ' TINMIlMARMYAEFIhBIAH=XA
FERICRUBLTOAVNS, HREZICRYRAERBICRIELLED
blood-brain barrier (BBB) O#EMNLZ< TRALEZWLWL., Wokh
EEICIMURAEhNIE, TOBRERERORMERICHATIBOLER S
hTtws2:3) , 2UT, TOMYAHIINa-K ATPasesL BB mME%
HboTIHDNTWBEEDLNRB3) ., CHETIC, ARIOEHEOH L
JVF—2TROTIoESNBRERSZDONDEND BRMNEEHNBEIC
BHEhTWws?) , —F, WOAF AL —Y—D—D2TH3°2°M™Tc- HMPAO
(ZlipophilicZ¥WBE THY. BBBZEEB L THMMEICRIRE A THEICH
Bah3>0%), #-oT. COPV—Y—RFOFCEALTRYRAEN, B
HEOBOHMESTH. KHEMSAEL TV LABICRENERENH
BNBEDHICCOPL—Y—DERPELDERLOATVST) . L L,
BL2OEFHISIE, ROEBX LHSHENERENBZONA ALK TS, O
IIMTc- HMPAODEM B HONBZ EMNRBENTHBY (Fig. 1) . B
EBAOASHAORBMEMOAELE<BHEL TVWBEMERESNAL, &
£, Schwartzb ') GCcomMML—Y—2FATEEICLY. BEHY
VA —TOMABRRERICHAONIBHOELYN. EHOBRTHINEAL
PHHBERTHEIPOBUNAETHEI L ETRLE.

SE., #4F72MTc- HMPAOK, #FLHREMERENH S AL T
HEFNOAMEMEARERRT PO EL ENNEBICERERT &V
SHBRMAOBEELMELASchwartzon&xxicEL T, 20T TIcHA A
bEBZEICEKY, HEX¥WENESRAEBEOMEBOFICEVTEYEN
ENEOHBEHETACLEANELTEERRARERATLE. ZORRE.
2OMT I pERSEARICHO NI HMEBICEVTSH, I9MTc- HMPAO D &£ 5%
EELHEBTAC L&Y, TOBBOEYENERNEL LI BEEEKRTE S
CEMTBEN, dual-isotope SPECTZE#EIA &Ik Y. BEMER
EHBOFPRUETHS VB EARPRAEHNTETHIEHNHBAL L,
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Table
Dual-Isotope SPECT of maligant brain tumor

Name Age Sex Histological  #'Tl  *"Tc-HMPAO  Recur-

Diagnosis rence

8.1, 62 F AA + +H- (1)
H.S. 34 M GM +H + (1)
Y.T. 46 M GM H + H

I K.M. 37M AA + + H
[ X 61 M AA + H H
W.K. 68 M AA + + +
oy 44 M GM +H + +
K.W. 59M GM +H + +H
K.M. 69 M GM ++ s +H
8K 66 M GM + - —
N.E. 70F GM +H — -
N.T. 52 M GM + — —

I H.T. ®61F GM + = +
| K 51 F  M(luug) +H = +
U.F 67M  M(luug) + s =
Y.M. 30 F M(luug) +H - —

il Y.C. 43F AA — e -
S.Y. 50M AA — + +

AA=Anaplastic Astrocytoma GM=Glioblastoma Multiforme,
M = Metastatic Brain Tumor
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Evaluation of effect of radiaion therapy
in patients with malignant gliomas using
217T1C] SPECT.
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EARBEERRECB T AREEREDESR
The usefulness and pitfall of Thallium-201 (*°'TI) and Technetium-99m (**™Tc) methoxy-
isobutylisonitrile (MIBI) SPECT at the diagnosis of the recurrence of malignant glioma
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Table 1 Summary of pathological and neuro-imaging findings
Image MRI MIBI-SPECT TI-SPECT
pathology enhancement + | enhancement - | uptake + |uptake - | uptake + | uptake -
Viable Tumor 12 cases O- 11 1 9 3
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Radiation 2 cases 0 2 0 1 1
Necrosis
Total [[ 16 cases 0 15 1 10 6
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PET EVALUATION OF THERAPY RESPONSE IN PATIENTS WITH
MALIGNANT GLIOMAS

Katsuyoshi Mineura, M.D.

Neurosurgical Service, Akita University Hospital, Hondo 1-1-1, Akita 010, Japan

Summary. Our positron emission tomography (PET) group has sought for
characteristic landmarks of blood flow and metabolism in the early diagnosis, therapy
monitoring, and prognostic implication in patients with malignant gliomas. To increase
survival periods and quality of life of patients, we should select an appropriate therapy
mode to confer biologic behavior of malignant gliomas. First, we should clarify biologic
characteristics, then need decision-making objective criteria which give us early
evaluation of therapy responsiveness and side effects. In this regard, the author introduce
our PET results as well as those of other reports and describe benefit and limitations of
PET in the evaluation of therapy effects in patients with malignant gliomas.

Keywords: malignant gliomas, positron emission tomography, therapy monitoring, 18F-
fluorodeoxyglucose

Introduction

Malignant gliomas remain fatal despite aggressive surgery, radiation, chemotherapy,
immunotherapy, and in their combinations. Benefit of surgical debulking depends on
tumor extent and location. Unfortunately, a considerable fraction of malignant gliomas
are infiltrative and extensive when clinical symptoms develop. Malignant gliomas
frequently invade the eloquent area of the brain, function of which primarily links to
performance status of patients. Radiotherapy is generally accepted as postoperative
management of malignant gliomas [Walker et al., 1980]. However, radiotherapy often
develops neuroendocrinological dysfunction particularly in younger patients and
sometimes yields notorious side effects on the normal brain such as radiation necrosis,
which is hardly distinguishable from recurrent tumors. Although chemotherapeutic
agents applicable to malignant gliomas are limited in number, chloroethylnitrosoureas
(CENUS) such as ACNU, BCNU, CCNU, and MeCCNU have been widely used in the
chemotherapy. Only less than 30% of patients with malignant gliomas respond to
CENUs [Mahaley, 1991].

At the present time, early and accurate diagnosis is an important strategy in the
management of malignant gliomas, together with valuable knowledge of defining the
stages of tumors; accurate evaluation of therapeutic response is another key strategy to
further optimizes therapy.

CT scans and MRI are usually diagnostic in the detection of morphologic changes of

brain tumors and anatomic distortion of the brain assaulted by brain tumors, which are
more easily diagnosed with introduction of refined MRI. These interventions, however,
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do not always depict early lesions of brain tumors prior to morphologic changes nor
differentiate between tumors and non-tumor lesions such as peritumoral edema or post-
treatment injury.

Positron emission tomography (PET) has offered circulatory and metabolic points of
view using various tracers including receptors. Functional imaging using PET is expected
to be more sensitive than CT or MRI in detecting brain tumors and evaluating therapy
response. 11C-L-Methionine (Met) tracers accumulate in tumor lesions as hot regions
and depict the existence and extent of gliomas more accurately than CT or MRI [Derlon
et al., 1989; Ogawa et al., 1993]. In clinical practice, 13F-fluorodeoxyglucose (FDG)-
PET technique has been more widely employed in the diagnosis of malignancy of tumors
and evaluation of therapy monitoring. FDG-PET assesses the degree of tumor
malignancy and even predicts the length of survival for patients with gliomas, because
high-grade gliomas are hypermetabolic compared with low-grade gliomas [Mineura e al.,
1994]. The effects of various therapies on gliomas have been also investigated using PET,
mainly FDG-PET.

In the present study, we describe the results of therapy response determined by FDG-

PET before and after treatment and correlate the changes in FDG uptake with prognosis
in patients with malignant gliomas.

Early response

Evaluation of early response of malignant gliomas to therapy is determined at acute (24
hours), and intermediate and chronic stages (up to 1 month) (Table 1).

Table 1. PET results of therapy response in brain tumor patients

Treatment mode Time Tracers Results Author, year
ivBCNU 24h FDG rCMRGI 7 <short survival Rozental, 1993
8-drugs 24h FDG rCMRGI 7 c<short survival Rozental, 1991a
ivBCNUx2 24h FDG rCMRGI 7 c<long survival De Witte, 1994
iaACNU <lw FDG rCMRGI\ e<responder Langen, 1989

ivACNU+Rad <1m O,FDG rCMRGI\c<responder Mineura, 1987

iv: intravenous, ia: intraarterial, Rad: radiation, h: hours, w: week, m: month, 8-drugs:
methylprednisolone sodium succinate, VCR, CCNU, PCZ, hydroxyurea, CDDP, CA, and
DTIC, O: cerebral blood flow and oxygen metabolism determined using 150 gas tracers.

Early phased PET studies conducted by Rozental ef al. [1991a, 1991b, 1993] have
shown that post-treatment increases in FDG uptake in malignant gliomas treated by
intravenous BCNU, polychemotherapy including CCNU, and stereotactic radiotherapy.
These constant increases following various treatment modes are early steps of cellular
metabolic augmentation in the repair processes from damages induced by the treatments.
Increased tumor glucose uptake at 24 hours after treatment suggests a variable and
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proliferative tumor and results in short survival. The increased uptake at 24 hours after
chemotherapy decreases until at 28 days [Rozental ef al., 1989]. Percent changes in the
ratio at 24 hours after chemotherapy and 30 days after radiotherapy (control) are of
prognostic significance [Rozental ef al., 1991a]. They concluded that the capacity of
gliomas to increase glucose metabolism within 24 hours after chemotherapy may be an
index of response monitoring to therapy.

Interdividual variations in acute metabolic reaction at 24 hours after intravenous BCNU
treatment have been also reported by De Witte ef al. [1994]. However, a significant
correlation was noted between a post-treatment hypermetabolic reaction and longer
survival. They raised the reasons for discrepancy with the above-mentioned results of
Rozental ef al. as follows: differences in quantification and analysis of the data, time of
the PET examinations, the nature and the schedule of chemotherapy, and the time from
surgery and radiation. Changes of glucose uptake in response to chemotherapeutic
agents may also reflect the complexity of the phenomenon in a certain fraction of
containing non-tumor reactive cells in the tumors.

Langen et al. [1989] have reported the changes in regional metabolic rate of glucose
(rCMRGI) before and within 1 to 7 days following one to three courses of intraarterial
ACNU treatment in patients with malignant gliomas. The changes in tumor rCMRGls
vary widely and tend to be more pronounced after the first courses than after the later
courses. The smaller changes in tumor rCMRGI after the later courses seem to reflect
developing drug resistance or remaining resistant cells, instead of loss of sensitive cells,
after the chemotherapy. Although there is no clear correlation between the changes of
rCMRGls and the clinical outcome, a patient with decreased rCMRGI showed 12 months
of tumor remission, whereas a patient with increased rCMRGI showed rapid progression
of the tumor. The increase in rCMRGI after intraarterial ACNU may represent
proliferative activity plus a capacity of repair process.

The effects of radiation and chemotherapy including ACNU have been studied using
C150,, C150, 150,, and FDG tracers [Mineura ef al., 1987]. The post-treatment PET
study obtained within one month of therapy was compared to the pre-treatment study in
eight patients with gliomas in whom surgery was limited to biopsy. Six patients showing
decreased rCMRGI values had 16% to 29% regression in tumor size measured by CT,
and had some period of clinical relief. The two remaining patients had unchanged or
increased levels of rTCMRGI and their diseases progressed within 0 and 1 month,
respectively. Percent change was calculated from the following formula: post-treatment
rCMRGI / (pre-treatment rCMRGI - 1) x 100. This value correlates strongly with the
period of clinical remission (month) (r=-0.824), P < 0.05) (Fig. 1). The changes in
rCMRO, indicates somewhat depressed. No other obvious patterns of changes were
observed in the hemocirculatory variables. The post-treatment changes seem to vary
widely according to surgery, residual tumor size, peritumoral edema, or intracranial
pressure.
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Figure 1.

A scatter plot construction between periods of clinical relief (Y-axis) and percentage
changes of rCMRGI following ACNU and radiation treatment. The correlation
coefficient is -0.825 (P = 0.011).

Long-term evaluation after treatment

Early and accurate detection of residual tumors and tumor recurrence is important in the
long-term management of malignant gliomas. CT and MRI findings are often modified by
the influence of surgery, steroid treatment, radiation, or chemotherapy; postoperative
contrast enhancement unrelated to tumors has been sometimes noted in postoperative
patients [Chamberlain et al., 1988; Forsting ef al., 1993]. Glantz et al. [1991] have
reported that FDG-PET accurately diagnoses residual tumors or early recurrence in 31
(97%) out of 32 patients with gliomas, whereas postoperative CT is correct in only 15
(52%) out of 29 patients. FDG-PET results cannot indicate tumor progression in patients
with intensive radiotherapy [Janus ef al., 1993]. Changes induced by intensive therapy
modalities other than conventional treatments may affect uptake of FDG. In our limited
study, the postoperative FDG-PET does not reveal abnormal hypermetabolic lesions
until the clinical symptoms emerge in long-term follow-up patients [Mineura ef al., 1996].
FDG-PET is extremely limited in detecting less malignant tumors and their recurrence
since these tumors are mostly hypometabolic.

2

Several authors have already reported superiority of Met on tumor delineation and extent
in brain tumors [Derlon et al., 1989; Ogawa et al., 1993]. The Met-PET images illustrate
the existence of tumor cells as a hot lesion, characterized by marked accumulation, even
in a narrow lesion of tumor [Mineura ef al, 1991]. This superior depiction of

abnormality using Met may be again valuable in detecting narrow and small zones of
recurrent gliomas.
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The accurate diagnosis of tumor recurrence differently from radiation necrosis or
chemonecrosis is mandatory to manage chronic stages of malignant gliomas. Ogawa et al.
[1991] examined post-treatment patients using FDG and Met tracers. Met-PET clearly
imaged the extent of recurrent brain tumors and FDG-hypometabolism was noted in all
patients with radiation injury. The combined use of Met- and FDG-PET enhances to
accurately diagnose tumor recurrence or radiation necrosis. Thus, multiple metabolic
parameters are informative for the differential diagnosis between tumors and radiation
necrosis.

Our group has expanded the PET studies on the late effects of radiochemotherapy on the
seemingly healthy parts of the brain to predict adverse effects of therapy prior to
morphological changes [Mineura et al, 1988]. The post-treatment changes were
assessed in late phases between 3 months and 31 months after the treatment. Regional
cerebral blood flow and blood volume decrease significantly from that of the early stage
study (P < 0.05); regional cerebral metabolic rate of oxygen (rCMRO,) falls; regional
oxygen extraction fraction remains unchanged. rtCMRGI increases slightly but fails to
recover the pretreatment level. Late stage rCMRO, and rCMRGI values stay at
significantly low levels from those of the healthy persons (P < 0.001). Aggressive
treatment of gliomas causes marked changes in the hemocirculation and metabolism in
even seemingly healthy parts of the brain.

Conclusions

FDG-PET implicates metabolic changes in therapy response at early and chronic stages
following treatment. Multidisciplinary and repeated follow-up studies using FDG and
Met allow us to establish diagnostic criteria in the accurate diagnosis of tumor
recurrence or radiation necrosis. Further work on PET is required to permit firm
quantitative index of therapy response and tumor recurrence in malignant gliomas,
because the experience is, at present, too restricted as regards the number of patients
examined with PET.
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DNA@ELMER
DNA Repair and Nervous System

e BEA R

B RES @ ATFR
B

I

DNABHICOVLWTREZLOREFPLRHAHA(1-T) o 2T
HERLOBEEEZZRICANTREOESZHNT 5, DNAEHE
BZOBEMSEZCTREIIAEING (F1) o Tofliicd.
TRV RBERBFICL > TEMI N 2 BERAEEGREIE P KRR
B, -08RFICK > TEEENENT 2 BHAEBEREN D
A0, SN0 RERIPCOEZHTHHUL) o -FEEELVLLE
IBIRZ T2 W T XXHE @) 5L L,

#1 DNAfEHE

1 K E

2. TILFLEEBEBEE
3. HBERELEHE
4
5
6
7

X7 VA F FREEE
IRT vy FEHE
BREBE

A Z BH

1. ¢MEE
Z2ICKHEIEOBHEERT ., BAKE (KEXALKE: 290-400 nm)
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KEX->TDNARELAEEYI DY 2BEZ O X LF -2 FH
L CTHEEKICEZL LG cmic., G-DXEMETERETE
RbWMEINI(10). BRICXBREHIIHENBON, BRIC L
LT WHBERIEPHEBERE MO TV 3, KEIERER ITHE.
BERE. WY, AT, Bd. B8, A8, mAeR. RaF, 8
H. MABHGRECHEAET 3, LHrLIEBHAELE P CRBIX
NV, Sy MAVHIL-—HBEAHNOCHEL - ANEREERETOD
cDNARE MY/ ADNA LS FHEEERLEVWG) . 2O ik
E bR B ERIEBEREEN T VW & E—HT B,

*2 tEE

AR (100-400 nm)

HE: VIV 2RE. (6-DGEY
BERAIEEE : >300 nm

BEHEXERIE : ~240 on

BESEEIE <200 m+bY TS hT 7V
HEEER - HIALEESRHEHZ T

2. ThVFNVEKBESR
RILTNVFLVEEBBEHEHOBEETRT., 06-AF LT 7= U
HBLAATO SV Iy a YERDPERIND, EPDOG-X F
W77 = V-DNAX F IV BEFE (MGNT) B = T2 BB & L (11-13)
THhiR5FE2L 1000 EHEZ2 23— FL. & ME104EEk Fic i@
LTW3, COBEIZF IV, n-Fobfl, 2-ZooxF )b, n-7
FI, AVTaEL AV TFLBLU2-EFoF v FLELR
£9 34D, > THEH TH 51-(4-anino-2-nethyl-5-pyrimi-
dinyl)methyl-3-(2-chloroethyl)-3-nitrosourea (ACNU), 1, 3-bis
(chloroethyl)-1-nitrosourea (BCNU), 1-(2-chloroethyl)-3-
cyclohexyl-1-nitrosourea (CCNU) X it k- T/ 7= vicfimX
/oo FLELCOBRICL-TREINS, ilATZ O
FEROVTWB DI Mer (Methyl repair) & 3 Wiz Mex

_99_



(Methyl excision) &FEIEh. ACNUicx L TERSZIHTH 5 (15),
BB D20-30%3 Ner THBEEbh. COBAICIERNIL
FREDTETH 2, b Ner OEH: S VA4 — <8 & O KEE I
U CACNUR S CRWEBERNB SN 5 (16), T4 Mer RS
MLTROG-RNUYFLF 7 UREORMEIC & ZUCHTIERD E T
HEWVWTANIES LA B N TV B,

#3 TILFILEEREHBESR
O6-AFIFTT7=_VDNAXFILEBEE
7JaooxFILE HBE (ACNU, BCNU, CCNU)
Ner 25U id Mex
BIRPIMLFE R

3. BERELER

BHEEEDZVWVEIABYLTERELDNAOE) VBREKEDES
AU 5BERIDNAZ Y aYS—FERENh, ZOMEFRLICFRT,
BMEEHOMER., MEREUP)PEMAREL B, EVI VY 2RHKDN
AZVavS5S—¥RAPZYRFXZLU7—EEHLEDERE>, Bl
B BEPEERELECL-TELZEAFYITITVid, VY
VPN T TF v EBHMALC>TAN S vV ANRN—TU a VB ERES
T, 8-FAFVIF7=_UDNAZYVavS—Fidk Pl TLEEN
BRI T UD. KBEOMNEHREICHNT 5,

APISAL 2 B2 L CUIMr - 2 AL OAP Y FX 7 L7 — ¥l T
DB X . APEX, HAP1, APE, Ref-1 & &FEiTh Tw 5 (18-21)
COBERBAPZ Y FX 7 L7 —-E¥EH®HLUAIL., 3 -5 =FV X7V
T—E.DNA 3 VLXF5—F¥ELUDNA 3 xR 7 7% —EFEKD
o, APEXRHAPIO 7 v F+ ~ ZRNA 2RBE L T 3 APT »
RX 7 L7 —EESENRETL., 7L+ 0{H. BB{IEAFE. /X5
— b, EEZRAY. BEEFQD B L L TEERZECEDL S,
- TINOoDERIIMIEENP)HAZIED. TOBEHICIIAPT Y
FXZL7—¥rBEE5ELTWBI g h 35,
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FREEREBHEICEDNARYIAS —FREEELTEY, #
DRBIET IV F IALFRIRERZH IS 5 (22),

x4 HERBRELESE
DNAZYVavs5—+

03 2y ERFHIF U, R FIIT T W
-AF VT TF=0, EY 3 Yok
APV RX L7 —+

APEX, HAP1, APE, Ref-1

4. X7 VA F FBREESE

ERCC (Excision Repair Cross Complementing)iE{z=TFh\fE~ & B
BINT, EF2E8CHABECBIBZX 7 VA F FREBEBE
AT O T8 - TE72(23, 24), DN A LORABREBEEZABRL
TXPA (25) &XPE (2O)EHEHEMOLIcAEE L. Zhic XPF-ERC
CINnTo28@&E—XRFHDNAKEESEHEHSSE (HHE [ ERPA) D
T B, KPB LXPD @3NV AH—+¥ (DNASZXRERLER) Ei%:
Bb. BERFIFIL O 71y bThb, COMICE6EQLEN
Y729 bTHB., THoDEEKIZXPA I & > THREEMICH
B3N 3, XPC BLUXPC LTFOH tMHEMEHT 3, HBEOHHD
DNAFXPB(3"=5") &XPD(5" =3 ) ANV H—FIt k- TEZRX
. 58 21-238K T XPF-ERCCl= > KX Z L7 — €, 3 fl 5
ET XY FXZ7 U7 —¥0QDHA., HEHCUhEEZAN S, PC
NA (BEpEMlaiiE) & RFCEBEZEAE IR (298EE) LHS
SBUADEEHEZEZDNA»OA T, Fvrv TEDNARY X 5 —F
KE-THEHDON, VF—F¥ick-THESINTEENET T 5,

COMEOREBLTVWSDONBEROBRMELZEIE (XP) (£5)
& CockaynefEMRA (CS) (£ 6) TH., zhoD#i=F. BiE. B
XUOE PREELEDONEEEZTICRT (28, 29 T 6D AIRKEE
FEAR(290-400 nm It FHVWERZMEEZ IR T XPOARBRICEK > TH
M., . A, BRLEE. BE. EEBESENEL 5, XPIZA-G
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DTHITHEIN, ThoDHN, A B, D BLU GHO AICITHIEE
BT, #E, DN ES AL SoMSEREZAHT 530, T
EEGABBRE. NV A —EHBAVWRZ VX7V T —EORBHIM
RIERZECTODHS TN,

CockaynefE B (CS) I3 RFEE. HXABHULEZRTH, B
oW (@El, XPO B, D B&LU GEHOFICIICSEE&HT I LON
»H 5o

Ht##okE & LT BloomfiEEANH D (£8) . ZDOHEET
(BLY) 2 HiEtxh, DNAANYAZ—+F (37 =5") BHZEHE-LI &N
WME XN 7232, 33),

BEEAKI EERTA2E80 o, BEELBEHBLEELTE
h, XP-CEOMETREEMROEH IS 24, FEEFRROBE
27V, CSITHEBERTFOREBTH 5 (34),

ChoDBI=TOREEEZA S HHNT ERCCL. XPAB X UXPC £
ZFhORE< 7 ZANMMEEIN TV S (35-38) o

%5 BEMWEIE (xeroderma pigmentosum. XP)
HEATIRIOFAIK1 ADHE

HOEALBE. /K. . Ak, BaRE. KEE.
AEREO R, BE

A, B, D, G# (De Sanctis-Cacchionefi fR&f)
AEFTREAAEAR T . FE R EEBE, /] foa d2k 8 55 5 3 |
MAEEBAL. fEMakE. 7Y 7HEE

%6 k4 iEEEE (Cockayne syndrome, CS)
Bk E RO FEERIE, PNEHIE. ZARRES.
Hytam., EHLH. PReREE. KEBEETL
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=T X7V F FREBEBETF

B =T B (#1327,
XPA BEDNAZEBRES 9q34.1
XPB (ERCC3) DNAANYH—¥, BEHRTF 2q21
XPC DN A4 3p22-26
XPD (ERCC2) DNAANY A —¥, Bt HEHRF 19q13. 2
XPE HEDN AL

XPF TV RXZ2U7—+¥ (5"AM@E) 16pl3

XPG (ERCC5) Y FRXZ7ULu7—+ (3" AHMmE) 13q¢33
CSA B

CSB (ERCC6) DNAANUYH—+¥, EEIHLE 10q11-21
ERCC1 TVRFX7VU7—¥ (5"AM@) 19q13.2

%8 TI—LEHEE (Bloom syndrome, BS)
REBE, BELHR. ELe. ARLE. BLE.
REEALTEHE. KBS EZHBEE LR,

BLY #{=F : & P§:fE{K 15q26. 1

DNAANY #—EEHE (FE 159k

5. I X7 v FEHE
EFTHLIRTyFBEIEETH S I &0, EREBREERE
#& (HNPCC, LynchiEfE#) OBFEHMNSH O M -7 (F9) (39,
40 CHICREHOHBETFIBEAELTHY., IZARTEZERLT
Mal. T VFRXIVT7T—E¥TER-EEZVKRL, Z0%, DN
ABEERN N TEOOEEEZEZ oA TWS (F&10) . HNPCCO M
2. =4 2709554 MEE (CARCTE FOBHMBETNEDEL
TVAHR) ODAEEREZRIVELBOEBEOER TS — (RER) &
LTHEEBLEFHEBEEZLEL TIT5, HNPCCO A @B M
faiz 4 BE O #=F (hMSH2, hMLH1, hPMS1, hPMS2) @ Ehhic—o
WCT—FHDEBEETFREETHD, FIBEFREELTVWEN, H
BHlRATIHMFOBETFHERLTVWSE, COBHKT, I X7y F
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BERIE PERAZRPELEHORHEL TV S,

#£9 FREBEHEKEE

Hereditary nonpolyposis colorectal cancer, HNPCC
Lynch FE&# (1966)

B AEtERE

FITHW1IAA. 2RKBED 15%

RKEE. FE&. PEE. BEAKENICER

#10 I x<vwFEHE

&= F Bk B bRtk

hNSH2 LARTANDEBERNES 2p21-22

hMLH1 EVFRATLY FX7207—+F 3p21

hPNS1 2q31-33

hPMS2 Tp22
T. BiEBE

DNADZKHMICERZECTERERILCR T, BBIIEBHE
SR NEEREECHMNEZEET IO THE L S, BEBEEHEX
HLUZBERE LT FanconiBifiAd v (F12) . #OMa I3 4E
FRZMEEZRL UD. A-EoMHE#SEE IO THVE, 2055 C
HOBET(FAC) NHBEINU2). ZhEFH L - BETHENR
Ao, MALVXILVTRERIIL TV S A3, EEFICHL Tid.
Fanconigiffa LI icXPDA, B, F, Gk k¢ ERCCIRIBHIMa b = KR2Z
HEZRTOT, BEEHICRIhoOBEE., b, BEIH. ~NY
H—EELIVPZ VX2V T7—FLHBEELLTWVWEI NSN3
(RTE2R) . S-EBEECRHEBRIBRELIVLETH S 0T
REOEBARZELICHEEINS (F13IBHR) ,
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*11 ZRELHE
DNAZASMZHE : nitomycin C, diepoxybutane,
cis-diamminedichloroplatinum (ID(Y X 7S5 F ),
photoactivated psoralens, ACNU, BCNU, CCNU
=S¥ FanconiZIM. XP-A, XP-B, XP-F, XP-G, ERCC1

%12 7% va=%&Ifl (Fanconi anemia)
ETHNMERIED B Z S FhakL RS
REHIERZYE. REBEAARTER,. AKREH. A~ER
FAA Bi=F : & PZiK 16q24.3
FAC Bf=F : & M4efafk 9q22.3, 4566bp, EE'HE 63k
FAD #if=+ : & etk 3p22-26

8. M#ZEEHE

TARSEUIMOBESIIERAT L LIEHERN GEEH&KHN) Mz
KB EEBEZON, WEYMTRBIMEINR TV S (44, R, H
ZICBE5 T 5 RIBE DO recA®s K T 3FBERE O RADS1 i< #H [E] 75 I 3L
DBIZFNHEBI NI/ (UD), & FOBEFDCDNAIZ2kbpTH . 4
TRITFTOEAE%23—FL., &£ MEIGQREEICANET S, -8
BEDRADS2 icHHBEIS E BT OHBEI L. b MBI EEKICAE
9 5(46), BHEMMNEIZIDNA KX UIN (dsb) 2FBERT 3D T,
ZOBEICIHBIEEN EDE LELI ON S, BREBUERS#H
WBET A PRETRSEHCAEIATWAUD, LAILEN
UNCHOROGBOBHBIEBBRZHEEZRENES D 5 (48) (F£13) .
XRCC(X-ray Repair Cross Complementing)l i3 7 )L F IL{LFKIEEsZ#:
PREM) TREL TV 3#IzF T, MikAESERBEEIED TH
WA, BloomfEMRE & IR I2HAHECEIT 5, IRCCIEHHEIR
MEANTEIDNAU A —EFWMEEAEEE-> TS (49, XRCC2
Dirslk3 <A b= A YV CRZMHET. dshOBEEEIRET 555,
EHESNETLTHY ., BRERFENEG WV (50), XRCC3 D irslSF
BRI —EKHUIMEBERIBET, <1 b4 Y CREZMHTH 5, XRCC
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4 OXR-1¥ki: dshbBEEAB LT VO JH#IORIETH 5, £ FOD
getafk FOMBEHSE L (5ql3-qld)THBDT. MOBEGD L Z DM
FHUBICEI AEEZ o 5(52-55) o XRCCS5 Dxrsh(xrs6) kit
dsb BEEHB LU VIOJHHEL ZREL TH Y. Ku86(Kull) % 3 —
FLTW3(B6, 5T KuEABRBRE—ZREHREZOB K
Kk TR BINBINEELEL TR -72(58), ZHiTT0k &80
k ONTo2BELIOE->THED. DNAKRRESELZ DG,

®13 M#EAEHE

XRCC ZER bk e b bRk
1 EM9 —AREH UM B E 19q13. 2
2 irsl <4 b<wa4 v CRREZH Tq36
3 irslSF <4 b4 v CRZH 14q32. 3
4 XR-1 “AREHUIMEE 5q13-14
5 xrsh/xrs6  Ku86 (Ku80) 2q34-36
6 sxi-1 KuT70 22q13
T V3/scid DNA-PKcs 8pll-qll
8 irs2/V-C4 HUNEEHHED N A &5k
L5178Y-S ZAREUIM R
N10 —EREHUIMEE 5ql3-14
LX830 ZEAHTIMBE
SX9 —AEHUIMEE
SX10 ZAREUIMESR
SL3-147 “AHEUIMEBEH
AT PI-3%F+ —¥., RS 11q22-23
hRAD51 FH ] B AH 2 15q
hRAD52 HE [ B K # 2 12p12.2-13

KuitE FDNAANYHZ—F (37=5") TbHdH 5 (60), XRCCE (KuT0)
BEFLHEIN, o4 v Dy N—BEBHZE S EN - 12
(61), scid (BREHAKEBEAL) <7 XD Hia i EBEBHEE IS
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ZHUTHD. dsb HEABLUT VO JHEHBZIZREL TW 5 (62,
63) o scidifd3BERXBEBEDO > b, REREKRZHER
OEEN MBI NTEL > TW5B(64), XRCCT (scid) iz
FELTCDNAKEHEEAEF F—EoilEYy 72—y  (DNA-PK
cs) (p350. K D IEREIC3pd60) RIE SN 7/-(65-67) « DNA XK
FHUMEEIC O W T, VIMERICXRCC5 & XRCCE DEMTH % Kuk
BHENES L. FNICDNA-PRes(XRCCTEEY)) DS L CTEMNEQH
2V VEBILT A3 LTHEAVPREISREEZIOND, XRCCAEHD
BRI AHTH V. i RS LI FH &S B8 # =T (L5178Y-S,
LX830, SX9, SX10, SL3-147) &RAD51 3 K TFRAD52 @ t b HH[E#
ETFORSRSEOBETDH 5,

9. EMMEI R EESFH (ataxia telangiectasia)

7 A 101 4 i e 28 T 2 3 CAT) oD 40 e 13 2 Rl SO R D B BE A L v st
LTERZETHD. ZLOWEND 5 (68), TOHEEEKILICR
3, ATHIfIE DNA dsbE#EASRIEFE TH .. BKEBRIEREDNAL
BROEETH 5, XRCCS ICB I Birs2k i HEEMATHIICH TV 3,
ATYU VBRI Y YRR ERIT Y, Gl XBRBHICEXADNA
BRIHBOBENTT VWO T, ATRTRESERA L CHBIHILES
PHTEEZIONS (69, T-ATHIZBHE. C2/MHIcERT 5,
HIBATHFRG2HIBERF L ZEZ 5N 5 (10), HEEFTEACRPA)
B3 BEO—AXEDNAELSEHNET. DNABRKILEHICEAEL
TW3, RPAD p34¥4-7a=—v bDY vEkiZ SHEG TR D,
GIiTREI S\, RPAOY VEBLR A VB THEEIN B H.
AT TR ZH D EBET 5 (T, ATORKE#EEETF AT BEES 1
(12)e ZOHEEEISICTRT. COBETFIRE PLEIK11922-230D
ROVvaFhZo—=—rricE-THON, BEEYIX12kb, B TOD
HEEHOATCI OBRETFHERL TV, 5. kb5 DATH cDNA
B I7+RT77FINA )Y b—I-3 F+—-EPI-3K) Z2a—F7
5, COBAHEIIMBESREESEE. BEARMEKZ B X MR
WHEEcBEEL TV 3,
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w14 B Bk EE B 2K 3 (AT)
1. 1T/ ot EE B 2K 3R
INB D TV F T o 2
. MR & 528 O E I B 3ok
. AR
. EBEEBON R E RS
. BEZ3R
. ATMBEZETOER

G O s W N

%15 ATMEZTLIHEHED S 28T
1. Z4XT77F )04 Y b=-3 F+—+F (PI-3K):
Y 7=y F(l10), T¥ TS5 —H72=y b (p85)
HWE, Mlake, HEEERE. BIAA
2. RAD3 (REER)
DN ABE. BB #6221 E -
3. mei-41 (a3 Va N NT): BESEHEZ
4. TEL1 (HHIFEER) : 5 ox7EO .
REfkEE, HFakm. FHEt
ATl : W oA 7E5ors5—¥iEl LR

o. MEC1 (HiZFEER) - MRS, MBI EE ER,

RmEOIKKE & fEk B L
mecl: BUNBERED N A &5%

6. DNAKGHEAE+FF—+¥ (DNA-PK):
DNAZEK#EHUIMBES L VOO IEHkZ
it - 71 = ;b (DNA-PKcs) p460
Y/ AVFA=_vFF—F

10. ZRFERZH
AFLVEEBEREE MDD AEVHEE Ner EFEEH, T

FIALFRIC L CEBRZHETH B8, S IHhoNGHTEHREVWE

TT IV FIALAEREC S > tBESEB o THBD, AFMEILS
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YAMEEFERE N, TOBRERRBI A<y FEHEOKRBICEB I &0
- 72(13)e TOHE. MlAEFRERBEICTZN, ERERE
BEREVWEETHB, s AaF+ x4 VOBEREAPS LY F
VS b IUVRT 25 —EREBLTEDNAMRAVAS—FIOD
RELTVFNVALAEREIC S (T4, 15, FIIVFF+—ERIHE
7V F VLR RZHIC T 3 (T6),

BUONRBRZEDZ IDNABEXRBIC L 345, ATO X 5 ic#fa
AfEREECHARHEHORE X TRZHICHEIEALH 5,
% /- Bergonié-Tribondeau® R (TDic X 3 & BB L TR
ZEIFBVOIHELRIBRAT, HMEEOEVWHETS S L0,
AEEAB ORI X > THHBRZELNZEH I I LRFESICK
STHRRINI(, b, pRYPMERERELE VS BN RBIRN
BIFAELZHAFE L. T ZHVTEIFARES L /-HeLaS3filiaic X & %+ 1B
LT, Gl s SR -Gttt ch . M. Gl — S
PIHRIRZHTHIIEEZHOIC L, TOBHIAHTDH 2 1.
XR-1#k (XRCCA) i3 SHEMIR 47 v <Ktk Tch v, GlH. S
LUGERBIIERZHETH 20T, MilaFMHIZIR 2 >0 BEEEKIHE
WTWA I ERFRHRINS (19,

ERETFORAIHEOBKNGEEREZENT 5 (80), F1bITR
FTEOI, MiREBBARETFOMELEIC L > T B b D,
REZMICBLI3b0, LBV DOHRH B, £/, craf-l1Ev 2
cDNAIC & » THEHRMBICKY, 7o F 2 XcDNAIC & » TRZHICK
5, craf-1 &Y v /A VA = FF—¥E2a—Fd 3,

#16 BHEHBELELREIIEEETFOUR

ElEm T A

1. Ehikcs 48
c-cot SHOK (Syrian hamster Osaka-Kanazawa)
V-mos NIH/3T3, SHOK

c-H-ras NIH/3T3
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#16 (£ Z)

EHET i Jia

c-raf-1 SQ-20B (human squamous cell carcinoma)
Beas-2B (human bronchial epithelial)
NIH/3T3

EJ-ras NIH/3T3

v-H-ras NIH/3T3

v-K-ras NIH/3T3

N-ras NIH/3T3, SHOK

V-STC LA-24 (multidrug-resistant rat fibroblast)

. REHICEAHAeY
c-raf-1

antisense SQ-20B

v-K-ras Rat kidney epithelial cells
V-STC NIH/3T3
. O WHEE
v-abl NIH/3T3
v-erb-B SHOK
v-fes NIH/3T3
v—fgr SHOK
c-fms NIH/3T3
c-myc NIH/3T3, SHOK, Rat embryo cells, Beas-2B
c-H-ras NIH/3T3, HER (human embryo retinal)
E]-ras HBL100 (human mammary epithelial)
HaCaT (human keratinocytes)
v-H-ras SHOK
v-K-ras SHOK
N-ras HER
v-sis 32Dc13
V-Src LA-24
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BHHEBETICOVTIE, p53 NHEBEERT R N — Y Xt BE
TH 581, 82). pb3 DUHEEEITICRT . P53 REEE(LKETF
THY. 7/ LEEHE. DNABGICHT 3 MEIEE S LomiaE
BIETZHE L T3, pb3 RIBMEICEFERDS3 2HAT 3 &
RHMBEIESTW L TR -V 22FU T3, psIREMEME I ESE
INFIAA FiCK-oTRINBD, BEBHEOKEMEH LT
RIENUETH 3, EXOMBHBRELS0ERICE->THLRIN
5o P53 1ZGADDA5%E FEFE L. GADDASIIPCNAL HA KA KT 3, %
7opd3 ¥p21 (WAF1, CIP1, SDI)#f=FZEMALL. p2lEHHEIR
Y470 VREHEEAEFF - CKs)ZHEL cHlaENE£TE
k35 EEBICPCNALEALTDNABERIAZHEST 3 (83), p53 i
BEKNFERCC3 L b#EAT 5, PIBHEBEIRZOCEKB AL VT
—AREDNARICHEAL, HADNAOHMAEZMEE T3, $ 4k
MFXAYTHEDNARSICKEEST 584, pH3RBEAOE b
B E LT Li-FraunenifE B ABEI N TV S (85, 86),
53T T RBEBICRET B0, BEEBARELYT L, &
®1I0» HATRTO Y RZ R EE (WE. B Vo @Rgwn)
ZRF-oTWVW5 (8N, ph3REMMBKFEEICLACIELER X
Wo NijmegentIMriEREF L X MB A > <=7 07 Y VMO MK b
BHBRERZETHEHN, FOBHBHEESH > TV (88),

#17T BIGHL#EEE 53 R
DNA#HEICXD ps3I AL NIV LR
MAaEBIGIH b X F62/Mil & 1k
@ pSIEHEIC L AFH -
p21 (WAF1, DIP1, SDI1) (%6 Yfaik)
A7 VREEFF—FiE (HaEEE )
PCNA%E & (DN A#&Ie )

GADD45: PCNA%s4 (DN A#ESIEL)

bcl-2 REEME, baxREWE: 7HRP—Y 2

o i



11. fEREDNAEEORME

MM EBEICB T ADNABEBREIC O WVWT, #ib#ldCIERM
MlcRENELCEERBASTIRRIBMDOLTV S, HRHED
Bz z0s ) L2 EEET, BEHODNABEERRO LU NLG
EWw, COZELRBEVEBEEZEKL, ERICIDNABGENE
T 5, XP, AT, CSEEREBRNRBENEHEE L CHEEEZRT,
iy, ERUEMEEEZ R IHEFEMNRELECT VLY NA T —
BIcoLWTRBERIEASLTVWEWVWEEZEZONS, WTNIILT
LDNABHBZMEZOBEBELSICEETHI. DNABBEBRMX
HBicks=—2—o ODNAHBERISMBEEREZ LT EEX
538, FWEEDICDNAHEBNNICERIT A LIIHELT
b0, DNABEENERHRELDIKETTZNEIHEODVWTER
ZEIAS IR TVE, ChicBIL TR, BEOHRETFICBT 3EE
DEBICOVWT= 2 — 0V OEREERNET 5 & THRENTEL
BB EELZONSE90), ERE (77U A4 —<) #EICAPEXEE
FOT7vFE Y AcDNAZHBAT B EAPLY RX 7 LT —EFEENE
FLTTILFLLAPLEBILKRICERZEICESA8). 7UA—<
4 il % staurosporine ¥ 7 # LR — VT X F LV CHME L TEHEF
F—FCEHEEZETIE 3 LHMHBRRZHEICKES0OD. ZEHERBF
BEHEORNERIHEREECEICERE > T, 43 L bIRH#E
ORFHAREFHEBELEV(O2), FHEBREZ=—2—oYDOT R}
—VZEZFEMUTEENMEINTHEY (93). TDOPHBIEERR
BEZRPHEBAAIICE 3, MEBHCHL CR#ETREBASON
TW53(94-96) » BRBETELTHIAVRR « FITV U FF—
¥ AESV-t)ZEEAKICBAL. Ay 70ELTERT. ¥4 b A
A Uik E LCIFN-BBEFEVEY —LicEGHE L, VA —<F
RYE ) 7o—FiikZEEaLTCe b« FUF —<ICBEHAT %,
LAK (1ymphokine-activated killer) i3 i INF-a BizF&H 5 W IZIF
N-y BETEBAT S, BAEMPS3 k37 R b— Y XAHFHEMA
LT. DPOSEBETFRETF I IANVAEZREIELE. YATSF
VERET 397, 98). FOMi. T v FEy AHEOY., BRE#RE

~112-



Neuro-Oncology 5(2),1995

FREA) TEbASONTEY, HEABLTKEICE T 2HK
@E3CER (101, 102 NI h TV 3,

Bbyic
MERREICEDEISICDNABERIPBEAEL TV ANARHTH

B30, W 2D BEEMAE#RERICEV THEERNREONED T,
EELTHER. FIchRKMERORET L UBIERSCEERIE
BERBRIHZRLLTCOVEILRIELITH 5, BEZR. NV H—E,
TR UVT7—EREDORENMERECERZ o THEIK
2T, ThoDBEFZHE (/v 7770 LEKREETL
BYOoMEICL->THohcIh3EBb 3, o2 L. XPA#tfs
FRE 7 ZZEARCH L TREZHETH 20, #EERKIRX
T, XPHEIIEARICHL TRFTEL. benzo[a]pyrene
diol-epoxide ®4-nitroquinoline l-oxide’s & D{LEME ICH L
THRVWEZEZRTOT. Tho0EAOEE I X » TIERIH
Z2hbLlhEn, FADNABERBREEZREZMES Z L1V
CEho, BERBEMNZELOTF-THED, SEOMEOREN
BigExh s,

~1 18~



SCHR

1)Friedberg, E.C.: DNA Repair, ¥.H. Freeman, New York,
1985.

D Friedberg, E.C. et al.: DNA Repair and Mutagenesis,
Am. Soc. Microbiol., Washingtom, DC, 1995.

DEHFE - DNABE., BEAFHRS., B, 1983,

DARFEED - HEOBSREGEED» o DEE L Z O 45 TR,
=PTESF, 51, 140-149, 1995.

DEOEXEN: DNABERE LEE. EREFE, 13,
1721-1759, 1993.

BEAFEEI»: DNABE-ZREREH/AOIGEIBRE.
Mg 1=, 13, 661-T31, 1994

TSancar, G.B. et al.: Repair and processing of DNA
damage: a summary of recent progress, Mutation Res.,
362, 127-146, 1996.

8)United Nations: Adaptive responses to radiation in
cells and organisms, Sources and Effects of Ionizing
Radiation, 185-272, 1994.

9)Yasui, A. et al.: A new class of DNA photolyases present
in various organisms including aplacental mammals,
EMBO J., 13, 6143-6151, 1994.

10)Todo, T. et al.: A new photoreactivating enzyme that
specifically repairs ultraviolet light-induced (6-4)
photoproducts, Nature, 361, 371-374, 1993.

11)Tano, K. et al.: Isolation and structural characteriza-
tion of a cDNA clone encoding the human DNA repaior
protein- for 06-alkylguanine, Proc. Natl. Acad. Sci. USA,
87, 686-690, 1990.

12)Rydberg, B. et al.: cDNA cloning and chromosomal
assignment of human 06-methylguanine-DNA methyl-
transferase, J. Biol. Chem., 265, 9563-9569, 1990.

-114-



Neuro—-Oncology 5(2),1995.

13)Koike, G. et al.: Purification, structure and bio-
chemical properties of human 06-methylguanine-DNA methyl
transferase, J. Biol. Chem., 265, 14754-14762, 1990.

14)Pegg, A.E. and Byers, T.: Repair of DNA containing
O6-alkylguanine, FASEB J., 6, 2302-2310, 1992.

15)Tkenaga, M. et al.: Comparative analysis of 0f-methyl-
guanine methyltransferase activity and cellular
sensitivity to alkylating agents in cell strains
derived from a variety of animal species, Mutation Res.,
184, 161-168, 1987.

IOFEH—F : KEEOO-AFLAIS TV AFLEBEE L ER
RILE#E, BE¥0HwWH, 175, 486-487, 1995.

IDBINE., BEA : EEBRREIC L3 ERERLH L M BER,
HEEBRES, 13, 1730-1736, 1995.

18)0no, Y. et al.: Stable expression in rat glioma cells of
sense and antisense nucleic acids to a human multi-
functional DNA repair enzyme, APEX nuclease,
Mutation Res., 315, 55-63, 1994.

19)VWalker, L.J. et al.: A role for the human DNA repair
enzyme HAP1 in cellular protection against DNA damaging
agents and hypoxic stress,
Nucl. Acids Res., 22, 4884-4889, 1994.

20)Demple, B.T. et al.: Cloning and expression of APE, the
cDNA encoding the major human apurinic endonuclease:
Definition of a family of DNA repair enzymes,

Proc. Natl. Acad. Sci. USA, 88, 11450-11454, 1991.
21)Xanthoudakis, S. et al.: Redox activation of Fos-Jun DNA
binding activity is mediated by a DNA repair enzyme,

EMBO J., 11, 3323-3335, 1992.
22)Sobol, R.W. et al.: Reqirement of mammalian DNA

polymerase- B in base-excision repair,

-115-



Nature, 379, 183-186, 1996.

23)Sancar, A.: Mechanisms of DNA excision repair,
Science, 266, 1954-1956, 1994.

24)Ma, L. et al.: Mammalian nucleotide excision repair,
Biochim. Biophys. Acta, 1242, 137-164, 1995.

25)Kuraoka, I. et al.: Identification of a damaged-DNA
binding domain of the XPA protein,
Mutation Res., 362, 87-95, 1996.

26)Hwang, B.J. et al.: Isolation of a cDNA encoding a
UV-damaged DNA binding factor defective in xeroderma
pigmentosum group E cells,
Mutation Res., 362, 105-117, 1996.

27)Shiomi, T. et al.: An ERCC5 gene with homology to yeast
RAD2 is involved in group G xeroderma pigmentosum,
Mutation Res., 314, 167-175, 1994.

28)Collins, A.R.: Mutant rodent cell lines sensitive to
ultraviolet light, ionizing radiation and cross-linking
agents: a comprehensive survey of genetic and
biochemical characteristics,
Mutation Res., 293, 99-118, 1993.

29)Lehmann, A.R. et al.: Nomenclature of human DNA repair
genes, Mutation Res., 315, 41-42, 1994.

3L, HPBAaRK : BRELEIE.
EEREESF, 12, 760-764, 1994.

ADHBE— : IF A4 VIEBRE. EREZ, 12, 788-789, 1994.

32)Ellis, N.A. et al.: The Bloom s syndrome gene product
is homologous to RecQ helicase, Cell, 83, 655-666, 1995.

33)Korn, R. and Ramkissoon, Y.: Bloom s syndrome: Mapping
to the point, Nature, 378, 557-558, 1995.

34)Hanawalt, P.C.: Transcription-coupled repair and
human disease, Science, 266, 1957-1958, 1994.

=116~



Neuro—-Oncology 5(2),1995

I[HPBARKX : DNABEBETFI -4 T4 v 7 Lk X,
EHERRER, 40, 2214-2222, 1995.

36)Nakane, H. et al.: High incidence of ultraviolet-B- or
chemical carcinogen-induced skin tumours in mice lacking
the xeroderma pigmentosum group A gene,
Nature, 377, 165-168, 1995.

37)de Vries, A. et al.: Increased susceptibility to
ultraviolet-B and carcinogens of mice lacking the DNA
excision repair gene XPA, Nature, 377, 169-173, 1995.

38)Sans, A.T. et al.: High susceptibility to ultraviolet-
induced carcinogenesis in mice lacking XPC,
Nature, 377, 162-165, 1995.

PPN IEZD) : DNAI Xy FEEHORELE POH A,
Ml T3, 13, 683-689, 1994.

ADHGPEAK : DNAEBEWEOTERM.
EEESF, 13, 1236-1242, 1995.

41)TIshida, R. and Buchwald, M.: Susceptibility of Fanconi s
anemia lymphoblasts to DNA-cross-linking and alkylating
agents, Cancer Res., 42, 4000-4006, 1982.

42)Strathdee, C.A. et al.: Cloning of cDNAs for Fanconi’s
anaemia by functional complementation,
Nature, 356, T763-767, 1992.

43)E N #— : FanconiEIMDBi=TFIEH#E.
BRFTEESE, 50, 1768-1775, 1995.

AOFKIREAD . /NIEAT - MHEME B2 O BB
EEES, 13, 1243-1251, 1995.

A5) Y BEA B - recA « RADSL CHEIE SRR O M B X Bz F
EOEEBRREFE, 38, 2276-2277, 1993.

46)Muris, D.F. et al.: Cloning of human and mouse genes
homologous to RAD52, a yeast gene involved in DNA repair
and recombination, Mutation Res., 315, 295-305, 1994.

=117~



A7) Thompson, L.H. and Jeggo, P.A.: Nomenclature of human
genes involved in ionizing radiation sensitivity,
Mutation Res., 337, 131-134, 1995.

48)Zdzienicka, M.Z.: Mammalian mutants defective in the
response to ionizing radiation-induced DNA damage,
Mutation Res., 336, 203-213, 1995.

49)Caldecott, K.W. et al.: Characterization of the XRCCl-
DNA ligase III complex in vitro and its absence from
mutant hamster cells,

Nucl. Acids Res., 23, 4836-4843, 1995.

50)Thacker, J. et al.: Gene mutation and V(D)J
recombination in the radiosensitive irs lines,
Mutagenesis, 9, 163-168, 1994.

51)Sato, K. and Hieda, N.: Isolation and characterization
of a mutant mouse lymphoma cell sensitive to methyl
methanesulfonate and X rays,

Radiat. Res., 78, 167-171, 1979.

52)0tevrel, T. and Stamato, T.D.: Regional localization of
the XRCC4 human radiation repair gene,
Genomics, 27, 211-214, 1995.

53)Liz, Z. et al.: The XRCC4 gene encodes a novel protein
involved in DNA double-strand break repair and V(D)J
recombination, Cell, 83, 1079-1089, 1995.

54)Stackhouse, M.A. et al.: Functional complementation of
the radiation-sensitive mutant M10 cell line by human
chromosome 5, Mutation Res., 323, 47-52, 1994.

55)Stackhouse, M.A. et al.: Regional assignment of the
human DNA repair gene (XRCCAL) to the 5ql3-ql4 boundary
by in situ hybridization, Genomics, 27, 215-217, 1995.

56)Boubnov, N.V. et al.: Complementation of the ionizing

radiation sensitivity, DNA end binding, and V(D)]J

-118-



Neuro-Oncology 5(2),1995

recombination defects of double-strand break repair
mutants by the p86Ku autoantigen,
Proc. Natl. Acad. Sci. USA, 92, 890-894, 1995.

5T)Chen, F. et al.: Disruption of DNA-PK in Ku80 mutant
xrs-6 and the implications in DNA double-strand break
repair, Mutation Res., 362, 9-19, 1996.

58)Mimori, T. et al.: Isolation and characterization of
cDNA encoding the 80-kDa subunit protein of the human
autoantigen Ku(p70/p80)recognized by autoantibodies from
patients with scleroderma-polymyositis overlap syndrome,
Proc. Natl. Acad. Sci. USA, 87, 1777-1781, 1990.

59)Taccioli, G.E. et al.: Ku80: product of the XRCC5 gene
and its role in DNA repair and V(D)J recombination,
Science, 265, 1442-1445, 1994.

60)Tuteja, N. et al.: Human DNA helicase II: a novel DNA
unwinding enzyme identified as the Ku autoantigen,
EMBO J., 13, 4991-5001, 1994.

61)Reeves, W.H. and Sthoeger, Z.M.: Molecular cloning of
cDNA encoding the p70 (Ku) lupus autoantigen,
J. Biol. Chem., 264, 5047-5052, 1989.

62)Fulop, G.M. and Phillips, R.A.: The scid mutation in
mice causes a general defect in DNA repair,
Nature, 347, 479-482, 1990.

63)Biedermann, K.A. et al.: scid mutation in mice confers
hypersensitivity to ionizing radiation and a deficiency
in DNA double-strand break repair,
Proc. Natl. Acad. Sci. USA, 88, 1394-1397, 1991.

64)Kimura, H. et al.: Cultured cells from a severe combined
immunodeficient mouse have a slower than normal rate of
repair of potentially lethal damage sensitive to
hypertonic teatment, Radiat. Res., 142, 176-180, 1995.

~119-



65)Kirchgessner, C.U. et al.: DNA-dependent kinase (p350)
as a candidate gene for the murine SCID defect,
Science, 267, 1178-1183, 1995.

66)Peterson, S.R. et al.: Loss of the catalytic subunit of
the DNA-dependent protein kinase in DNA double-strand-
break-repair mutant mammalian cells,
Proc. Natl. Acad. Sci. USA, 92, 3171-3174, 1995.

67)Blunt, T. et al.: Defective DNA-dependent protein kinase
activity is linked to V(D)J recombination and DNA repair
defects associated with the murine scid mutation,
Cell, 80, 813-823, 1995.

68)Taylor, A.M.R. et al.: Ataxia-telangiectasia: The effect
of a pleiotropic gene,
Int. J. Radiat.Biol., 66, 1-201, 1994.

69)Sasaki, M.S. and Taylor, A M.R.: Dissociation between
radioresistant DNA replication and chromosomal
radiosensitivity in ataxia-telangiectasia cells,
Nutation Res., 307, 107-113, 1994.

T0)Hong, J.H. et al.: G2/M-phase arrest and release in
ataxia telangiectasia and normal cells after exposure
to ionizing radiation, Radiat. Res., 140, 17-23, 1994.

T1)Liu, V.F. and Weaver, D.T.: The ionizing radiation-
induced replication protein A phosphorylation response
differs between ataxia telangiectasia and normal human
cells, Mol. Cel. Biol., 13, 7222-7231, 1993.

72)Savitsky, K. et al.: A single ataxia telangiectasia gene
with a product similar to PI-3kinase,
Science, 268, 1749-1753, 1995.

1D EAW. BEORER: I X<y FEHELMEO 7 )V FIV{EHRIRE
i, ERRE2, 13, 1741-1746, 1995.

TAEBEILS - 7V F VEHEREREIC IR LY D 5.

-120-



Neuro-Oncology 5(2),1995

EOERBEEER, 35 2926-2927, 1990.

75)Eder, J.P. et al.: DNA topoisomerase II a expression
is associated with alkylating agent resistance,
Cancer Res., 55, 6109-6116, 1995.

T6)Wakazono, Y. et al.: Thymidine kinase deficient cells
with decreased TTP pools are hypersensitive to DNA
alkylating agents, Mutation Res., 362, 119-125, 1996.

TT)Bergonie, J. and Tribondeau, L.: Interpretation de
quelques resultats de la radiotherapie et essai de
fixation d une technique rationelle,

Compt. Rend. Acad. Sci., 143, 983-985, 1906.
78)Terasima, T. and Tolmach, L.J.: Variations in several
responses of Hela cells to X-irradiation during the

division cycle, Biophys. J., 3, 11-33, 1963.

79)Stamato, T.D. et al.: Isolation of cell cycle-dependent
gamma ray-sensitive Chinese hamster ovary cell,
Somat. Cell Genet., 9, 165-173, 1983.

80)Kasid, U. et al.: Oncogenic basis of radiation
resistance, Adv. Cancer Res., 61, 195-233, 1993.

81)Lowe, S. V. et al.: phH3 is required for radiation-induced
apoptosis in mouse thymocytes,

Nature, 362, 847-849, 1993.

82)Clarke, A.R. et al.: Thymocyte apoptosis induced by
p53-dependent and independent pathways,
Nature, 362, 849-852, 1993.

83)Garwal, M.L. et al.: p53 controls both the G2/M and the
Gl cell cycle checkpoints and mediates reversible growth
arrest in human fibroblasts,

Proc. Acad. Sci. USA, 92, 8493-8497, 1995.
84)Bakalkin, G. et al.: p53 binds single-stranded DNA ends

through the C-terminal domain and internal DNA segments

=] =



via the middle domain,
Nucl. Acids Res., 23, 362-369, 1995.

85)Li, F. and Fraumeni, J.: Soft-tissue sarcomas, breast
cancer and other neoplasms: a familial syndrome?
Ann. Intern. Med., 71, T747-753, 1969.

86)Harris, C.C. and Hollstein, M.: Clinical implications of
the p53 tumor-suppressor gene,
New Engl. J. Med., 329, 1318-1327, 1993.

87)Donehower, L.A. et al.: Mice deficient for p53 are
developmentally normal but susceptible to spontaneous
tumours, Nature, 356, 215-221, 1992.

88)Huo, Y.K. et al.: Radiosensitivity of ataxia
telangiectasia , X-linked agammagloblinemia, and related
syndromes using a modified colony survival assay,
Cancer Res., 54, 2544-2547, 1994.

89)Mazzarello, P. et al.: DNA repair mechanisms in
neurological diseases: facts and hypotheses,
J. Neurol. Sci., 112, 4-14, 1992.

90)Rao, K.S.: Genomic damage and its repair in young and
aging brain, Mol. Neurobiol., 7, 23-48, 1993.

91)Zhang, W. et al.: Radiosensitization and inhibition of
deoxyribonucleic acid repair in rat glioma cells by
long-term treatment with 120-tetradecanoylphorbol
13-acetate, Neurosurgery, 32, 432-437, 1993.

92)Taghian, A. et al.: In vitro intrinsic radiation
sensitivity of glioblastoma multiforme,
Int. J. Radiat. Oncol. Biol. Phys., 23, 55-62, 1992.

INEGTE : EHBREN 22— VDT RIN-—VXEFHT S,
EOELEBEEE, 40, 1054-1055, 1995.

)M LT, & HEA : BEE IO 5 B FRRE
BPTEES, 50, 1864-1873, 1995.

~123=



Neuro—-Oncology 5(2),1995

WRBEL : WY £ )R &k 5 MEE#RE T8,
EHERBREER, 40, 2452-2453, 1995.

B)HHM : ¥4 A VBMETAEDZ Y RY —Aick 3 RES
DBIZFIEHRE. EX05WwH, 174, 910-911, 1995,

IDWIFERFIZH : phIBIZTF & B O B I= T 185
HEEBEKY¥, 13, 1083-1086, 1995.

IILFHEE - B & 78— 2
EE¥DHWH, 173, 664-665 1995.

I EEBRBED : BT E37 v F+ v XS TFHEEO T otk
EEEDHWDH, 172, 758-759, 1995.

LOAHFLE - BACHT 508 RETFEBEOTfEkE.
EEFEDHWH, 174, 945-948, 1995.

DDEDOIER : BE#ETHREOERERICH T 3 Bk,
EEFEDHWH, 174, 953-957, 1995.

102)Blau, H.M. and Spriger, M.L.: Gene therapy--
A novel form of drug delivery,

New Eng. J. Med., 333, 1204-1207, 1995

-123-



Za—0«Frao0Y 0L (BIE~FE110)

Pt B 03.4.13 (4)
HEEA WRRFRFLMAR « 1A5HE
B1E (7 <l BRI SH
il g FEFEBSF D 16 (RRAR e A « B2 80
HEBUAENE | MoEORRIEF EMNHEIZ RO RN (ELHA L & —PFEm - DY HE)
Bl H3.12. 14 (&)
HEEA HREFERRHREE & — RN R - REAE
B2m | 7— <l |ERAEEED LT & iEH
EEat | R O 2B — REACAHRETE E O BRI T — CRERRHENE - HHEFE)
AERIRGL | F AR5 - Bl SEEK (EirAt vy — - REDR
BifE B H4.4.11 ()
HEEA MR SR bR L - (TR
W3ME | 7— vl |EERIREIN T AR - AMAEOIRE JURE
HEME  |EHS Y A— <o 5 8 -Interferonft: (RIHERRHEAE - KBRS
EHIME | REENEO ERE SR - S HRORM LR HAELY - BEEE)
FERIARE [ ) A —<lIT A INFREE O B (& BARHENE - FHHED
il B H4.12.12 (L)
HEEA B A KRR - B st
BAE |7— < il |FREBURO LY &ihR
HEMB | RRIREITHd B Lineac & fi L /o stereotaxic radiosurgery (EIIdtAAz & —HCSHEIARED - FIREEZ)
FERGNNE | AR (UMK E - )
Fifik B 05.4.10 (4)
BoE |[HFEA HAL A v & — RS R - BFFROEL
7— UM IR PR O AT & a7t
FEBIAREE | ADADFLE SERICHD 2 MNHERET (ED AL vy — W E - HimEs)
Bt B H5.12. 11 (4)
HEEA BN KRN - BA DS
H6E |7—<igkl |CNS Lymphoma® #2MT & i5H¢
M | MREURBORE (BEXS—RE - PEE—)
At [ o B bEREE IR FRAMBEAE - #5RFR)
B R H6.4.9 (+)
HEEA HRRFRFTMBRHRRREEENE - BE E
BTE |7—<MME EHES) A—<DiEM
HEMI  |MREFEROBRRLESHROBE - EHS ) A=<t Pilic -
(ENLASA & — BRI ERER - D875 E)
EEMI | BHES ) A — < iOT A ARSI O S (B AKERFR AR - B REE)
PR HB. 12.10 (k)
HEEA H A ER A RS R - FAREL
FBE | 7— <l |BHERIEEICHT 2 BREA S I HER vk
HEME  |7o—=94 FA MY —ZBAWRIEO cell kinetics &% (PATEERASMMEINE - FAET)
HEM | EEFENOTR (ARERRES 2440 - BHE)
Hifk R H7.4.15 (4)
HEEA MR EFEF RN - FrEf=
HWOME |7— <M BT A —<OFICET A RS
EEMB  |FRARFNO&ES (HREAEE 2948 - REATEED
HEME (RREo#S (EREAFREENT - BHE)
HRIiE  |vv B TFo functional area @O

-124-




Neuro—-Oncology 5(2),1995

BfE H7.12.9 (£)
HEEA PR ARFE RN EL - FHERE
BI0E [7— < B Y A — < OIEREEH 2N & iamEo iR
—REE  |EES ) A< E&RICDINT
HEMEE | TI-201SPECTIC & A MW — BB ~DEAEED T~ (SIRASEZBHESER - FlER)
BHMI  |DNAMEE Stk (IRAHREREAR S TTFRRT - (EiELE)
REIFHEFE
pafE R H8.4.6 (4)
HEEA HENESIH AL ¥ & — RAENE - AMRES
BUE |7— < B ) A — <ot BEFME - &M% 70 ha—bicohT—
—fREE (B A — <o B T OO IR tiAm
HEWMI (| BETOREOERE L DT A0 (FAROSREED 0= —REREFAT - % 89)
HBEMH | RRERBRAE R U EBOLERE (SRR AT CENESS - Hhkm)

-125~-



T S T

FBl1OE=—2—O - F a0/ OLOHHEENTXE L, ALBE1 0
A EZDRFBICHEER LTS O E LIz, FRISBHOEEFDOISMERELE LT, &
DY HHFAMNTEE Ulco SMIREHEREOBMFE TS VU A —< DIEFFMZ B &
IEEDBIRATEIC] 0Oy VRY 29 LEEHRS Y A —< O—HETIE 1
OREDOEENH O £ Uz, HKEFHEIZ SPECT I & A [EE2 M A FH 512, DNA &
BT/ EMBERICOWTUMERE A I THEEE E L,
E1 1EIBENNBIINAE VT —DAMBFEZEEICHETTFEAZBBOEL LiFE U
Too FRAIEMT VU A —< 103 b8, B ) A —<ikd 520D IEF
WHEEZ I OV TEM U W EBNnE T,

SEDEEICIL D F Ul BRI ESHO TH S TEOMRD TR IEE S
NTHWBZEATHEXF TV KEEET, KRBREE) .

NEURO-ONCOLOGY
(Vol.5. No.2,1995)

AT S a—a-FrapdALDEe
EG®RE . AREL
R 7162 HRAREE X R HAT 8-1
RIRLFERRE RN EIN
Tel :03-3353-8111
Fax:03-5269-7438



