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Pituitary carcinoma presented difficulty in diagnosis
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radiation induced tumor® 1

AR RAEI B AR E, B F ERR B S R

RIS, FIEE KB, B

(iU sIc]

P& 1, DRI/ D pilocystic astrocytoma 1235 L
BURRIETR . FEAEALIC R E LAY | ERTaE I
A L 72 meningioma® 1 % #2B& L 72 @ T, radiation
induced tumor DYFEE &0, HTOHMEE LN A
THET 5.

[5E #1]

REBZ 27 2tk 19754F BRI - BN - TR
Tz, KIEREDFE® 6 W V-PY + > b T % 51T, 1979
FSERE. CT_ R D cyst BEIZ3ER 2 11 % noduleSTR
O 6, BE B BT . % B B M 12 pilocytic
astrocytoma™T & - 7, 240Gy DM E # T L 72,
19874F 135 0s, BEAE - HTEEHE. BEEHEIZD
S B HEMHMN BT L 2. WEZHERAL L
pilocytic astrocytoma T d - 7= 25, i EEEALIZ 50Gy
DBATIES & T L 72 Z 0B IEARIC TERRD

(L 1 EOCTHEIC Tlollow-up & LT w7z,

(Fig.1) LA L20014EIc 7% iR RERTRIZE D
Shad-o7cboo, BEDTHER - MR AR B
L. & - FWENTABR L 2o 7. CTICTHREEIE
FHERIC, BEEARRICELS EL QLTI —icEl
N D massHiFE® 641 (Fig2) . MRITIET1 Mgk
TREE XD PRERFS, BiEH—icEEsh, T
SRFRER T A I edemaZ 9 BE & D B{E5 Dmass.
AT T L AES L AD %, (Fig3) MRSTIZE
iz a ) v ER UNAADMEE & 2 b | BlfEfED
FIRELTFELEOHRTH 7. (Figd) Fi-.
DSATI: 4 FHEREIRD> & Dtumor stain 23528 5 41,
R RREBIR. NESHIRORBLZED 5N,

(Fig.5,6) Ga> ¥ F TIZEEEIHT ~DEHEERIAD
5. TI-SPECT T bearly scan. delay scan £fiZtumor ~
DREEMMNBO o, (Fig7) PETTIE. Cl1—
aYr, Fis—a) rib, BEFT~OMERD
AHLENTHED (Figd) . ThoDORER & BAEEAD
5 B O Omeningioma® BRI & Ao 7o, TEE
1. PIRRAICRGER & OB IR, i T CRitER
DIESE T, AT RE T 3 B LR LS %

E. EFF RCE. NN S8, WA B AR RE®

AL Twl, ZHBICFH 2T L (Simpsons
Gradell) . —HPHABER OB E 5 O 5 I135%
L7 b OD+4ricESEERE L7z, (Fig.9) WERAT H.IZ,
whorl formation% 2% % menigothelial meningioma® &
AVLEEH 6N BH. HAREDH%  MIB- 1 1310.0%
CHEET, WEEORVEETH S Z L 2RWT 507
BTdh o7, mfHEEZ ML, atypical meningioma with
menigothelial part T&H -7z, (Fig.10)

[Z =]
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REND L HICHhoTERLD, RIS IZBHEE D7
ELREETEIRENZ LM, ChoD% IFHEBEM
FEBICHT T B low dose irradiation #2812 F4 LMD, [ Fe4k
M REES (20 3 B ORISR B O M 1 LB D 2 s,
F. 20% {IZRHEDmeningiomaTHh H3Y, S[ED
BA DT —AD L) BEHOWME DA, BURESE
FIEB OLWIERE L L Tid, ¢ IZCahan S HS19484F
IEDTbDOHH DY, F RSB L TlkHuang
SHNSTEICED - EET b L, ORI EEEIC
—BLTHET S &, OMEEIIRHRNICIIFEL 2
W, @ aLEBRUIMSEFET S 2 &, @MESEH
HBEAICHEZ S 05 2 L. OB OMEBG L FE M
BERLED L, OMRERMENRE CREEERLIES &
DBEEBEWEERTRARWI &, 35 3% AEMIZD
DWEELELLTED ., MRS REE L2,
4 BlD BB O X 5 (2 5 REE = 5 3 5 high dose
irradiation SRS % B 5 L 7= & T 28 &5 13ty 4
ot b Do, RSN 5 iEEREOIEK
EHICZDOWMEFI LA, StrojanS 12k BV E | 10Gy
BLE MRS 2 51T & S 7 2 1 RERRRE 2535 7 & i
Flas126 FliE T Tw 3, 206 OFED S R
FEHROWHEORHE L L T, LMDz ) B8R % (.,
Radiation dosel®F#943.6Gy. Latency b F518.74E,
average age (¥33mM L (. FHHFE 8%, LHME: 8%
Thh, BRERINSEITOREMELH %
(atypical:16%, anaplastic:8%). F 7=MIB-11Z-2 V> Tl
TlEd % B3, benign (561]) 3.2%. atypical (4f]) 10%
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A child case of malignant cerebellar tumor after treatment for leukemia

SARTARSA R AERGERESA R . B FERER Mg € & — s et
REF BF—RED. KAE D, TN AV, Sak EHED. MR RE?

[IFU&IC]

WHO OEEOFE I bR EN B HIC,
unclassified tumors & 5 & LB AER 27, FRELEHTIC
T BRER V3 HE OBERBS I B TREX RER
Ans, FioDRRMESICE W TIEBIICERT S
TEFI D\t L b5, FEBE 2000 SEFIFT O R fEE
2EFHEHTIE 1984 F£~1993 OB FREE 38273 4
1 112 4. 0.3%25 unclassified tumors & ENTV> 3,
ZDA 0~14 BDONRENE 3198 B 24 £, 08%&
PRE,

4 A1 & 1 E I ISR I FEAE L 7= R i
MEE D 1 FIZREBRL 72, WEZHBIEE IcEEETH
h, MEXFBRELTHZY, B 1 flLELGN
50T, XHEEEZMZAHRET S,

[5E #1]

15 %, Bk,

E B EHRED £ v,

FERE FRRIREZ %L,

BEEERE @ 10 MR, REMESMIC X DA _EIECIRRT
2ZF7.

BIfEHE 1 1993 £ 4 H(7 %), acute lymphoblastic
leukemia(ALL)FERE L . {LFMERIC & b gtR, T OBR
CNS leukemia FPi D 7=, &R EH 24Gy &
methotrexate(MTX)DRfiEATHA7,1995 £ 11 H(9
Ji&). 7% testis leukemia FEFED 7= & W52 A2 AT EEAS
20Gy & {bsEsakhirT LB, 1996 4 2 A (10 &%),
melphalan & 4B WS 12Gy O BTLER HLA —E A

(B & D BB 2R 2, ZOBRBHRECERL,

ER S BREEMRPIEL MRLICTEFEFMRIZIRE S
drotz, LA L 2001 48 6 A A)(15 B8 & b Bl
DFEWELL L SAMHE. 7 A & h IR, B,
MEH: 2358 { 72 O EEIC T MRI 2 M6, 72/ RiEE %
gEbh, 7TH26 HUBENABRE Lo,

ABERT B - EGRIE . RIS 33RO 3, A
BREAR & EREE 5 > MPALFM R 5 hi-, Kb, 41k
2ER9PF AL, 8 < — 5 —(AFP. CEA. CA19-9, CA15-3)
BRREL»- T, REFRECEHERLZELRE

otz

PR R A AU R, - SHER B CT 1 TN A
S /NEEBRIZ D51 iso ~high density mass % FE &
(Fig.1a), #&§ CT IZTH { heterogenious IZ3EF S 11
7-(Fig.1b), JEZP MRI T1 SAFAEIR I THEIZ low
intensty(Fig.2a). T2 FHB{& 1 T high intensity(Fig.2b).
JEFANT THEEE 14 heterogenious (ZIEFE S 41, HEMAED
S H 3 ISR RLR & L7z (Fig.2c). BEIME
BE TR EERAESR s,

FMATR $ 2001 4E 8 A 2 H. B THEICTFiHi%
16T, FIEDOHVFE LI TENNREE~L=7 D&
SUlkR. ERICE Eoi, EEIZKAETIRKER
[ZABHEE T - 7,

SR B ERYPT B, © S 13 medullary IZHEFEL THE D
MlREIZ L {. ¥ pleomorphism 2558 { . 7rE&
MWLM STz (Fig3a), Z & DT D12 Homer Wright
o€y FEReNABHS L LD, —E
{Z 1% forcal necrosis b & & #1(Fig.3b). endothelial
proliferation  H 7§ D2 F 6 N7 (Fig.3c). FA—8fIC
12 %1% MRS ganglion FRHEAE G R 547z (Fig.3d). #
Heff (2 T reticlin fiber 132 { Ronid o7z, REH
2ER Y5 T ld GFAP(Fig.4a), vimentin(Fig.4b), EMA
H3&EYE, Synaptophysin ASHlFAMEEE IC b3 D Bk
ORI e £ F 2 o i (Figde). Z O
neurofilament, S-100, Leu7. chromogranin A. LCA.
UCHL-1, CD3. L26. LN1, LN2 % & beTEHET
Hot. MIB-1 BHERIZ 76% L ZH O TR VREEE
%~ L TV 72 (Fig.dd).

MEEEA - iiTERAT 50Gy O BURES 28 L 7.
11 A 15 HEHRIEHRED MRI I CTHEE XA 2 46
AR HE S NS, Pk, ARIEEEAN ICHAES
PHIE L TV % (Fig.5a~c). £ D ACNU & INF-8
IckBiELEML, 12 AEEY ~E Y IERTH
5.

(= 2]
AAE B 13 R PR A PR B A A ROPT R © (3R
TEMOBETH H | H O BERIEIC RS RS
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Fig.2 a: Tl b: T2 c: T1Gd

Fig, 3 a: H&E. x400 b: H&E. x100
c: H&E. x400 d: H&E. x400
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Fig. 4 a GFAP. x400
¢: Synaptophysin. x400

Fig.5 a:T1Gd

NEGITH 5., WEANICENZHZETE LT
i, OEHEREEFE glioblastoma, @EERIFZAL T A i
. @ Primitive neuroectodermal tumor (PNET) %% %
AT s i,

BRI B2 D K IEE DS £ L T Cahan 59
DEWEEIM S TE Y JEE 2B L Tl Huang
57 DZWFEMED —FANICH S T B, AEEH I Z
NODZWEBELHS LAY 5 & ZXRIEE OB
PREZINTOHEWI ELANELTEEHT 5, BE
PR FERGHEIE O o T I BEERE S —F S (P, KT
MERE, AL, SoICHEBEOSRTYH
glioblastoma 23— % < 19, % 7= JREREE BH < 13 5
FREBFEPRIRIZAE 75 Pk ALL 2525l L BBV E v
IREITRERELHBY, F—MICHEHBHER
glioblastoma i%. BHAFEED glioblastoma (2~ THE
HTTFHEAR L OBMELE V'Y, MESY OWMET
X, T L ORET R B E R a0 A
MIB-11C & B8R IZ65% L W L HMELTBH A

b: T1 Gd

b: Vimentin. x400
d: MIB-1. x200

Bl EFEETH %, F-AREH & ERHHED T X R
FREGIZEHSIIR L T B, 2% D ALL DEH
I T2MBE 2RI BICHEE L - BHRFER
glioblastoma t= 0 L BURFREEEDSER) L 72 1 &2 281F
TE Y, BETRIROMFE LI AR+
BETLHEEBE S NIz Dh. apoptosis DR E
T L TwaBEREFHE LT3, AER
1R EEAT R S TEEERDIZ I3 glioblastoma (CHLT B
FrREHTHIcReNns, Lo L GFAP % vimentin
EnelBEETHHMEIXTER Y,

- EHl2W & L TERTZRED BIRSET S
h3, BIFEICEHT 5 PRAERE 2 BF L T
CNS leukemia &FE.5EA, HIMED 5~10%IC&H T
% & EHNRIZE (. 72 ALL 2% acute myelogenous
leukemia (AML) & D B{EFRIEL LT w339,
CNS leukemia {33 7 /15 %5 #ll i 3 BE M (< 2 L 7c
meningeal leukemia 23KETH 5 A3, JEE = LT
52 EMBICA SN, Gururangan'®id CNS
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leukemia ¥ 2.8%DSEEEREEEMIFECH 2 L LTEH
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CT At R I IEF MM 2 o U 134T iso~ low density %
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FAEM L B TH %. F 7 meningeal leukemia # & Hf
LTwiud@FEEEsEgIns L ah ', £5EH
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BV, F e BB EIZE W T Bcell 7213
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ERPIER OB RAMITIZR &3 DS
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A Case of pediatric brain tumor with CSF dissemination.

T R BEA S e S

R B, i Rl AIE fR. BE FFER,
A WM. NHE A, SR R, IR AL, Ee gt

[IEU®Ic]

IEHABEREES (germ cell tumor)id. 2MIEE D 3.0%,
ANRBREEE D 15.6%% . ZD 50.0%I3 15 LT
IHIEST 5, ARICHFRET2EETH 2, Biic
BFFE(73%) L« IFFEEROLIZAN AT b L a8k LS
<A T WS, EMIEMEE IZ,. germinoma,
teratoma, yolk sac tumor, choriocarcinoma, embryonal
carcinoma @ 5 BRI, FEROEHEME DIRAE L 7=,
mixed germ cell tumor 25 D | SR 2 E L,
ZOMBEIC L D IBRELFROARZ(BE S, 2
D, HEFHEZHOLBENETETEL L
2T 3%, SRR &, [LH75 MRS I TREL.
Z ORBEHBEZEICER L - b0, ik
12 TER % 5 7 I ARG O —F Z B8 L 7= 0 °#
RN

[5E 1]

14 5 ZCJ2 NS010205

¥ 5 EERm. EM, mE

BIHE 2001 4 3 H 30 H & b, TERE - NEME DS TR L.
@487 BICZEASHEREL T, BERM2Z2L
o & ZAMRICATHIRIEZ 15 & . AR AR
BHTHYE PIRRE B OKEERE & OZWHIC TR 11 HY
BHoEEpE & 2o 7,

ABREEHATR © FR 148cm. & 37Kg, #MDOF
R, BELRDsnhhots,
ABERFAE£IAT R, © BRI ChH - - 48, -
IBROFADEHTH o7, Lo L., BEEHEGER
FEROEd o, BT I3 A S R R % 32
O, MR TIHIZMER o7, Tk RO ES %
AR T, U PR R i B RS b
Aol brol,

PRI RS2 IOPT R, © SR CT (Fig )TiE, £
D—fLAFICEREEZBEE, GEME S8 3 MEF
THERET 2 EELN 2om OB 220, (2IFH—74H
WRERD T, 7o, ERIRNERA LR TICLE

ROMEHEZRY, MG %2 o/, MR
., PEEOIAKEZE L. PVL bV, BAZEMEKEHE
fiE D &HF L Tz, TSR MRI (Fig.2) T AT,
PoBk EEICiEREE LR, BEoFEIZE o —
FLEFEEZ o, £/, ABRYAICBAlzTR
MEREE T L 203, HerREEEE RS,
Mo,

HRIRBRERT R © W WENIRETIR. a sy —L
<0.50 £ U/ml, F-T3 3.03pg/ml, F-T4 1.00pg/ml, TSH
0.66 (£ U/ml, LH 0.21mIU/ml, FSH 0.52mIU/ml, PRL
47.54ng/ml, GH 1.09ng/ml & 2L F Y/ — L DAK{EHE
BT PRL DEEED LR 328 & i, ik - {2k
ETIIEBL»o 1,

Abiteit® : APtRE, MiEiEEEeES v o —1
A5 I3 D I 28 A IESES B O B PEKERIE & Dagiiic T,
RRAFMAEMET L /. AniZERE T ICEEYEEm
AT, AHRER S I TIEEEETEONE R L+
— i 1T L 2o FHIFT R CI3(Fig.3). B IZHkHR
EBTPPE GHmMETHD ., —BizHY 757 —
RThHY., IRMEHLBELTEY, iklievo
—fLEDE 3 MEANICEEL TEH., HIMERDOE
BOREIEEL 72, £7-, HEML O BBHEEH
I ORFEFRE LB L 7.

JREAHRR AT R © HE BeBUEAR(Fig)Tlk, 7 n=
FUBELRMEET . HAKOMEISHEIEL, —
HTABROWEZ RO, HEIC 2SR o Mg
MBI LIBE L Tz, TR0 IZIE,

VHENERO BP0, £, BOKIFREEZ
H7-0d, MRS HBIEMET20A T, Hiln- 855
ROt REEHBYEER(Fig.s,6)Tid. FLE
ROEE Cytokeratin BHET, FIEIZ Vimentin Bt
THolz, GFAP ZEMET. S-100 137 { —Ecia
ThHotoo BbhX b, MBIk atypical 72 IekE# P
EEov, L L, Z0OBOGEHET PLAP 12&
PETH - 75, AFP BATFROES T TH - 7=,
LA L. HCG i3E&EtETh o7, B, MIB-1 Bz
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“Fig.7

i 478%Tho7, LLEX D, REEAMKZHIZ
non-germinomatous germ cell tumor & L, ZOHFTYH
yolk sac tumor 72> L mixed germ cell tumor & Z2H7 L
o8

MEEER © M I MIIEE ~ — & —DREEB LAY |
HCG 103mIU/ml, AFP 26ng/ml, NSE 5.8ng/ml, PLAP
8% EHCGD LR EAFPO T BED LR 2B,
¥ 7o, fEEMRE T, BEE 80mg/dl, B 98mg/dl, M
# 57/3(M:12,P:44), LDH 45 1U/ml THIfEE b T
Hoto, MEFERNCIZ, TEO SRR R4

ICHCEBER L T A MEREEROHER S 2o T,

FLMBEONTIFRHRETCHLEELRO b o7,
4R 1ISHICNEFLF—Y2EELTVP v b
iz fEfT L 7=, firee. UbtBRINERlO L, E@E O
CARB-VP #kiC Vincristine 2T Cyclophosphamide
ZEML T4 BEOSEEREZMBL, BIC
Methotrexate DFFE S §FH L 7z, #ifrh, —i@fEomE
MR & ImERIE A R FR O 2o A3, SE A - A R
X G-CSF MA 05 THRRL Twb, {LEfE2 7
— LR THOETEY MRI(Fig7) T, EEIZ{E
R EDERLTSEHEEL, B 3 MEAHO L
KTIEILERFRELZ2RDEDHTH>, 0
Tedh, BIT 3 7 — )V RBINE., BERREZEE L.
26 18 Gy, &% Hic 18 Gy, RAFTIC 32 Gy % Ha4t
L 7. Z DB PBSCT HEH T ic 2B LaEmtiE =/
mLTWw3,

(F =]

AREMIL. AMKEEEICTREL. ARBOEK
PR TR R, Zokd, BRIl
THEBHHM R UCKEED 2 Y br— LDk dE
FL =20 % AT L 7. BEEATR & FHFR» S
&, € v o —fLE OIRE#E KO BE»EDbN,

Y ORBEMENFFRATY atypical % IRiG#EILE
ErgEbhi, L L, Z0%, EFHEE~—»—
B et AT R X D | germ cell origin 255
{EEb#ifz. Lo L. germcell tumor & LT, FEEEFH
FAERIC IF MBI T e (. RS T O HCG
Btk MYE HCG Bl 2R % 320 . FiERAEARES
CEERE LA, oo, FEHESRD NG
non-germinomatous germ cell tumor & L. CARB-VP i
#:4Z Vincristine J2Tf Cyclophosphamide Z3EiML ., &=
IZ Methotrexate DRfiiE D R L 7o HESLIE, (LSEHeEE
Ik CRIEL, 2 27— VR TR OTEE MRI Tit, #
MRZfEAN 2R, 5B 3 BEREG Ml LIRT IC{E 7k
BEEBEROE0HTHo, i, iiHi0o2E
P RO AZWENT R L D, RS FEAEREE
AZohiz, ZOBIE, (LEREICMA, £hkedi
FEHE LA L, BHEO(LFEREDHREL T3,

JRMAREMEE (germ cell tumon)id. /NRRNEE D 15.6%
ZhHD, 2D 50.0%E ISR TICHEL, FLagk
LR GSICERT S L Eb T3, L
fitl B %5 |3 . germinoma, teratoma, yolk sac tumor,
choriocarcinoma, embryonal carcinoma @ 5 B 8, |
RO EFHMEY ORTE L 72, mixed germ cell tumor 7> 5
B, SRS AR L, TOMBRIC X DK
ELFHRLKRE(RL S, FIZ non-germinomatous
germ cell tumor 123 VTl FHilf & BERELE O AT
BFBERR L2 BEADS D), (LEREOEEE
DREE N TV 27, RAEFIZE VT, Matsutani
5 D& fEaRHE FHFZE O i HR B T3, poor prognosis
group ICHHY T 3 L E 2 o) 23 HE A TEYE
FTROFHTZ (., REEMATR & MEEE~ — 74
—fEICRBEDSRD SN X D CARB-VP L Z 2L
ZElLi70ba—n L bERE G L 2. &
R, ERLEBOMAIAREZEONLILINID
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TEEE R L. IR S OFA L 7. IR

EEOZWICIE, EEv—7— 2P amE

HEETHEY, LiL, —F CRIZMMIFENRTR L M

HEOTRO—H L 2 uBELHMA I N, BN

AR E S EETH 37, FICAIERIC BV TR,
HH D HE REEARICN A A ENERSEH

THote, ED L Z 3, yolk sac tumor % V> L mixed

germ cell tumor &£ ZW L T\ 5,

(&5 ]

L.

BEWCHETEIC THRAE L. BBWTIC R L 7/ R G R

DO—PlEHE L.

. BHRAT R - FAT R Tk, IRfs# & oBhE b1,

HE REIRATIE, — 5 TIREER QBB R 5
nr7eH, W@~ —A—RUEREHBREICT

non-germinomatous germ cell tumor & 227 L 7z,

ik, B RUHEECEREICEDEZR LI,

[z &kl
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BHE =N= chordoid glioma ®—l

A case of recurrent chordoid glioma of the third ventricle.

BRRERGHESLRLY | R
faih MEsCD . HEP @D . KRR EEED . I JFEY . MR (REES | 75 B Y

[IEC&ic]

S5 =R§=E chordoid gliomal. 2000 £ERRWHO B AEE %
Ficho THAS O HI- A RaREEEETH 5",
4 EHZ YRR S A2 X - L, BFER
% MfT L 7 iER 2 ARER L 7= 0T, HEiff - WEATRE E
IHET 5,

(5 #1]

BE 4T BHET, BRI REFER LV, BE
FEL L THRE B6F~) . BARE (41F~) . B&
B2 (44F) | IBER (44F) »3HH., BESIFEF
ThB. FHRIVESHICHOBEAREMHBL, EEIC
TATOA FEEZET L 2R 227, A
YR EZZ L, MRIDHET 4. TIHEFE & T
isointense, gadolinium T2 =M AT IC ) — I E#
EhAEHRBOEEED -0 AL~ (Figl) .
ABihy, EiREH, s RERERER R, AOEE

(V.d. 0.1, Vs. 20 cm) % FAD 7=, [FI4E6 A i BIHEIEE
DTSHAHET S hfe, FEREARERYICI, BRI
HzizZz b b, FEBEOMIE B T EEfias, B
BiRD B IZFRICHENE L. TEEM IR PR
Tmyxoid/ZHENFEL =, £, ) 2 SBRPEM
a2 b 2 & 472 (Fig.2A,B), Desmin S UF vimentin
et THMEAT R, GFAP %4 T3 BN B O MbkHmE P
D7) 7 il Rosenthal fiber 3EEIICIRMETH > 723,
MEEAIIE T3 I B0 o b R ok bs, 281
I 1XBEdE &% Z 5 L (Fig.2C.D). chordoid meningioma
kb, FEAT - /- GFAP Refa THEE M Bt
it 5% 78 (Fig.2E). chordoid glioma & &2 L 7z,

fhits. |HoOEEZZED (V.d. 0.7, Vs 0.15) , 7k
IZTMRI 2 & OFBEZEE L Tt (Fig3 A-C)
ER13 R4 R K D REREHH L, FRI13F10 A
M7 OMRIIZ TR EMEARTEL % 7B 5 BE O
EHAERED (Fig3DF)  BABRL -, Ak, &
FRIEH T S D2 BRELI RS S s o o3, 1HEFRE
EVHEL, M NEESES oh, BERINAES M
A — V329 HTH -7z, FH, BITEREER A
HEfT L. B=NEETO—H %2R E AR L7

(Fig.5) . JRPEMMEAAYIC L, EEIZE 1 E B A &
IFIFRARORZER L, MinEEPE I . mitosis 13
3 MIB-1 R BRI 1 %okl & Bl 2R L 7.,
FEE MR XA & I GFAP B, F/-CD3d4BEEZ R
L. chordoid glioma& Wi L 7= (Fig.6) . flitz. FRHA
REDHIR LRl EEOREFLR Y, HEMEFTH
%,

(% %]

5 = li% chordoid glioma (. 1998 £ |ZBrat & H38 7 D
BUER = H0 THR L. 2000 4F D WHO RifEE 75
THRFHOME LREEE L L Tl TERI N
T gl R EEEAETH 5. 30~ 70 R (FH465%)
DIHEICERI. (FI36%) %<, BRTEH» S B =M
FRFRREEICFEET 51, CT, MRIDERATR T,
T8 P B AR 2 N8 Tl < B — g R
BREH 5N B, WEKRE LT, EEEOS ATEE
MilasssRit BRI OEE % fF-> THRE L . IFRENE
THEHOEEVPBEICEET 5, RERETIE,
GFAP 23[BME & 72 D) . % 7zvimentin, S-100 % Btk & 72 59,
FFICCD-3403pBE L %5 5 2 & G ST 37, 5
AP BRI 12 ) ¥ (BRI E M fa A3 B I
BT 5L bE#TdBY, IR IZRosenthal
fiber DGR ZFE ) gliosisb A 6N 5, FWHlZHTE L
Tid, FEICF4E L 9 AEE & L Tchordoid meningioma,
choroid plexus papilloma, ependymoma, pilocytic
astrocytoma, pituitary adenoma, craniopharyngioma,
paraganglioglioma %734 % 73, #E. Mla/EiE, ¥E
Ehfir, &Y (GFAP, synaptophysin, EMA )z L D
ERHATRETH B,

AEEGIE, BETH B T LML EREAREELRIC
RO TEEILTE b, MBI/ chordoid glioma TH %
LEZbND, L L., BWilEEICIZMIEEICnA
GFAP PBEBESEELFTATHH. FHID L HIZAE
AWD 7Y 7 AaC B BRI D GFAP Rt b5
Echviis (F—EBEEROWEIGFAP R, Fig
2D) . chordoid meningioma & D HSHEEER = £ HiD
%, chordoid meningioma “C & & I FEE > & BARE 2 15
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Fig.1
T1-weighted magnetic resonance (MR) images showing an ovoid mass lesion located in the anterior portion of
the third ventricle on the first admission in May 1998. A, Plain axial view. B-D. Gadolinium-enhanced
T1-weighted images.

Fig.2
Microphotographs of the first surgical specimen showing epithelioid tumor cells with abundant eosinophilic
cytoplasm embedded in a mucinous and vacuolated stroma. They are arranged in clusters and cords, and
accompanied with prominent lymphoplasmacytic infiltrates (A, B). Initial GFAP staining shows the tumor cells
being minimally positive (D), which are clearly positive in the second staining (E). A hematoxylin and eosin
staining of the similar area is shown (C). Original magnification: A, C-E x 50; B x 150.
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Fig.3

MR images at 9 months postoperatively (March 1999) (A-C) and on the second admission (October 2001) (D-E)
demonstrating regrowth of the tumor. A, B, D, E: Axial views. C, F: Coronal views.

Fig.4

Intraoperative photographs showing removal of the tumor (asterisk) through an interhemispheric trans-lamina
terminalis approach (A, B). C,D. Postoperative gadolinium-enhanced MR images.

Fabb, BB Y marker TH 3 EMA Jefa
P YERT L & B % Castleman FEMRREZ £E 9 Z & 7 L35
MORA > b EH B, %7-GFAP BB DO AREBILHTIC
B 2EEND» S, HELREERITGoLLVIES
EAREFID X 5 ICGFAP R OFREZHAAZRETH
%9 (Fig.2E)

BEORESBE=ZMEFTTHETHhH, LIFLIZH
KT - # EHOMBICHEEE L TwEZ Ehb,
BELLTHAEE2FHCEBIs L zEETDH
Do L Ll EEH g o A EE 1 LLE AR ¢ MIB-1
staining index TH 1.5%LA T 2 & 5 W 12 5%A 0 & O

3% ), T ERIER follow up bRELFE
Aofd, Ll FEFD LS ICMIB-IRETO
proliferation index AMEAE T & HLBc Ay HA R |2 I3 e
TEKTIHBEYND ) EEVBUETDH S, fHbIRE
L LTHUHRIBRLfThbhTwa b, Z0FRMMEIC
WTIRELBASHTIRLRL, SBRILAFEEDED TR
DHBEIHZBFT L T BEND S, RIEHTIZ
O6-methylguanine-DNA  methyltransferase (MGMT) %
P-glycoprotein O FE37 A3 LL#EHY{EAE T (data not shown),
ACNU, vincristine ¥ BRI O REEL E L 50 57,
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Fig.5

H&E

X150

Microphotographs of the second surgical specimen showing similar pathological features to the initial one, which

are compatible with chordoid glioma (A, B). Tumor cells are clearly positive for GFAP staining (C).

magnification: A x 50; B, C x 150.
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1. @h-RFEEL2E2L, BoWHHE3IFORRT

[xx

2)

3)

FIF (FM0E) % & 72 L 728 =M= chordoid glioma
DIER] 2 W L.
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BIBNZEFIA ICFE U fz ganglioglioma @ 1 4

Ganglioglioma of the lateral ventricle : case report

TR RC R B R S
GHER R, F iR, Bl A, N [EE

[IFU&IC]

Ganglioglioma 1& T A AFIEZMFIER & L TK
BEFEER, BICREHEEICS S RETIMETH S, F
EIRLFITIEZ, KT, A, HEEHEZE, aTEE
DIICEFFET 503, REK. GRTH. HgHEEto
HES 5257, SERAL I, BEE OB KIEE
Z 2L {lIRNZERTA I 584 L /2 ganglioglioma DFfiZs
1 Bl B L 7- DT E R Z A THET 5,

[fE #1]

B HFi2eF. ki

F H:EHBH

FIGHE - BEEERE © FosFEA L

BUREE : AL 13 4E 5 AR X D EHRH 2SHHIE L,
EEH&RZRZ., FARNICRREZRED Lo
7o B3, MRI (ZTHEREE O PAZEEKTERE % £ - 7o flllid =
AiASEEZES SN/, 6 A 14 HEFREEERE
Belig e BEHCRB A ABE & % o 72,

ABERGAT R, : MEENAR RO shkdo T,
BRATR, : 4 CT T, HRRE A 2 SERURO
FEZ LD, mIROEK L B % - T,
EE CT TIRIZIFH— IR R 2 58D 7 (Fig.1)o
MRI T, T1, T2 WHAER TEHFES. Proton HHE
BTREEEZEL. AP YAl TEIEE—IcE
RN % 7R L 7 (Fig.2-A), B & 4R 5 ¢ 14 AR EI IR
L DI tumor stain ZERD 7,

FHIPTH : SEBL 13 4£ 6 H 26 H. anterior transcallosal
approach = ~C B A HEEE 4R HH AT % B AT L 72, S (3K
52K ST, FRNZFAONREE, T4b
% septum pellucidum %> & fornix ZFERM L L T
h, % ZIc—ERREEs 2 78 L Bi2dH L 7= (Fig.2-B).
SREAHRRERVAT R HE BTk, FEH o /Bl
BiifasEL TR Y, PicEviakzET s AR
FAMIE S & 6 N i (Fig3-A,B,C). FEREATIE, A
HZ—EBIT GFAP (51 T(Fig.4-A,B). # &I NSE,

Chromogranin A 7% £ DFEN T~ — A —H35RbEHE,

synaptophysin 383 F51E % 7R L 72 (Fig.5)(Table 1), H§%A
2R T MIB-1 LI 1357 1% L (EETH > 7, BT

BTk, KEHAREIZ 1 dense granule D3% 3 & 41,
rER HFEZEL THE D neuronal origin EEZ 57
(Fig.6)e LEDFFR LD, HIRNERAICTHEE L~
ganglioglioma & 2 & iz,

WEREE - MR RIF T, MMiELEL L
OBk L THOABZE R TH 503 MRI EEHI
ABIN TN,

(£ =]

Ganglioglioma I& ganglion cell & glia cell 25 FF 2 [
BERELZ T L bDT, 2REETD 04-7.6% %
93 EINTWVS, FEEMBITIZ. KEERR.
RICHIBEE ISR D & RET 522719, KT/,
ATEGTE, fTEEOMEICS VWS, LEY, SET
B, BEicb AN LBEIN T B9, ZiE
FaIE10-30F EHEFHF IS AN, PIFERIE
BISEEICSZWI LB D, TONAFKEICTHIET
2H0MBmRLE,

R ZE R A Lo F64E L 72 ganglioglioma (248 THT
bh. PE=ATICREEL L 3HAYI%BRTIE,. Bl
AIEELZbORBRLOBH LB T, 3G
E2if0MEND 2 DA TH 3 (Table 2). Majos & i
TN FBELERTIED B2 4 4 AR S DOEME, E
SUCTHREEL 72 1 IAHE LT 3%, BEORER
HilZ septum pellucidum TdH b, SFHEIEROUE
Bl & LT 5, Gabriel 513 25 F T 1 » Al
7> & DS & blepharospasm - TFEAE L 72 1 il 2 &5
LTw3), EBANEDRE D FE L 2%
blepharospasm A3k L 7= Z L6, AFER & fEE &
OHERMRIZDH B LARRT B, ERP. RIRERT
fAICFE4E L 7 ganglioglioma i CT R L D Rlicd 2
&S LBE T3, SEOHL DEEH)
FEHBY THOPobDTH B0, WA
PREDSTE L CHOEMB D 3R L TE D, incidental
case TH 5B LEZ T3,

R ERTAICFRET 2EHOBR T REbDLEL
Tix, REF D ganglioglioma DIEHIT, central
neurocytoma, subependymal giant cell astrocytoma
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Fig.1
CT (pre-ope) ; 1-A : plain, 1-B : enhancement

Fig.2
MRI ; 2-A : plain (pre-ope)
2-B : enhancement (pre-ope)
2-C : enhancement (post-ope)

v & &\ v
# -
i o o
'DC, ' &5 !}. A *‘i“ *\ 3_-A3-B
! e 3-C
L3 ‘P
i ”“
Fig.3A
HE $efa2ff5

3-B: E—R D tumor cell
3-C: KBID ganglion like cell
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Fig.4
A : /M tumor cell @ HE & GFAP
B : /M tumor cell ® GFAP

15

Fig.5
KA tumor cell DFFEN T~ — A —

Table 1

Immunostaining results

large cell small cell

GFAP - 4
EMA - =
Keratin (wide range) - -
Vimentin + +
Synaptophysin + —
NSE ++ -
Chromogranin A ++ -
Neurofilament + -
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Fig.6
ABY tumor cell D EM FT R, (X 5000)

Table 2

Ganglioglioma of the lateral ventricle

1962 Russel DS 26 F headache

1991 Silver IM 33M  seizure, visual acuity |
1998 Majos C 71M  headache

1999 Matsumoto K 31 F*  seizure

10 M* headache, vomiting

2001 Jaeger M 20 F*  asymptomatic

2001 Gabriel YFL. 25F headache, blepharospasm
2001 Present case 26F tinnitus

* : trigone
Table 3
HA & e B E R EE OFE 4B
Origin

Central neurocytoma septum pellucidum

subependymal precursor cell (PC)

Subependymal lateral wall

giant cell astrocytoma
Subependymoma septum pellucidum
Ganglioglioma septum pellucidum - fornix

(present case)
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(SGA), subependymoma 7 & 2355\ F 5 415 (Table 3). 8
B S OMIRNEIEE I & V) 5 FHEMH DD & DT
ek 3L, BEEL 72 SGA 4 754125 lateral wall §
bbb RIRARROBEICHEEL Tzl %
Dt fEE 13X T septum pellucidum TH o7z & L
T3,

FAEPIC B VTR RS> 6 bR OB ET 3
B8 & U CISREIERELEE % & 0F L %2\ > SGA 255\
55, Lo L REFERICREIED H 5 ganglion cell
DBEEAAE L. EEEOmEHiao[E I fFEED
BWwe—A—TdH3%LIN35 Chomogranin A,
synaptophysin'"#5 & b ICBHMETH B Z L k| T4
PRRERTAONFIEE, 97455 septum pellucidum
26 fornix WP TTH D, FEES D SGA 22 lateral
wall XD RELTOREEVLIEEDLLEDETEH
FEFIDS ganglioglioma TH B Z L2 ERTEHLDERE
b s,

Ganglioglioma 23{HIRGZEEE I2 64 L 9 2 MRk iR
IZDWTHERET L THA 3 L Lewis X HIRZE A 0 Lk
FR&IZ 1% secondary germinal site (germinal matrix layer)
DBEELTED., Zofoffifaides b Maosas
ZReb g, fiEdRE. 7Y 7Hila~ab T 5880
2R T3 LBRTW»3Y, > THE BB
FHAE A b D ganglioglioma 73HIMEEE I FEE L THF
BLiEwEEZLNS,

& T ganglioglioma (& —fEHVIC &bz b D% (|
anaplasia D& 5N BHER IZ 5% BELSbh T3,
IR 5T 5 MIEAS glia cell DATH 3 DD,
ganglion cell, glia cell DMF L DODIIFHH DO H 5 L =
5 ThH30% —REICIZTME L bEEEEE b
bDEEZSNTWSY, Anaplasia IZBJ L TIZ Wolf
5 (& ganglion cell |2l A 6549, BudR, Ki-67 &
astrocytic cell DAICHLDAEF N, 1% UFRIZLAL
Thol EBRTWVBM,

Ganglioglioma D& ICEI L Tix, £H I nzpl
TIBEEIGRIEAETH 2 03, e, o
HICHE > 2 b DO THERET TRBEECI VL
DERDZ Y, HIEFITH MIB-1 L1IZKT 1% & &
fiTh b, BHFFRESL W & X BEFEEE L
BREE T ZOEEMBBRL T3, LVELEH
ZHE 7 y HEEVWLODBEEOFEAKZASH
T,

[# 73]

LS EHRL GHMBMEMAICHEEL MR
ganglioglioma @ 1 il i L 72,

2. FEEEMIE ., AHIEE T septum pellucidum %* & fornix
T Thot,

3. SR AHEEOENER L L T, central

neurocytoma, subependymal giant cell astrocytoma,

subependymoma DAthiZ ganglioglioma b TR E¥
LEbi,

(32 @kl
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INEEBE(C N ICFAE U - oligodendroglioma D —1l

HRATERARF AR v & — B
Atk R4, HP HE. B FR, IR 3CE &% o=, I 85

[iEUoic]

Oligodendroglioma {58 P12 543 5 HEESCTHd
EBIIBBLTRET A LEMTDH 5,
Oligodendroglioma DR EEZ KT I B L Tix 2 D2 Wik
DR T3  BFEN L~ — A —D3 (| BE
AEEF DIEEE T central neurocytoma 7 & DI
OB SHEELSEN LI LIEH S, L L
Oligodendroglioma @ Molecular Genetic Analysis ﬁ‘@
HBL, ThEIGHLEZTFEDFNZH TIE 1p or
19q loss of heterozygosity (LOH) DFEFEDSAEE D2
WiEZHERICL22H 5. ZORKEREEICHT SE

B LEREP O TR TH 5 L OREDD D |

AIEEOZM LBl T HILVEMBD 6
nTEL,

SEbb i3 BB R 2 BRER THRE L
i =8 J) B oD g MRS & AR B L . IR BRI A2 Bl (= T
oligodendroglioma & F2Mfi. BUHF LML I TR L
ZIREW Z R L 7o, T OGO oligodendroglioma
i central neurocytoma,subependymoma 7 £ 3% 5 73,
MRS I H B ETE 2. BICHERILER
I CERE /O THRET 5.

i B 38 REBHE

¥ BUETRR 9 0 o T BEDSR S . Y
FoAEBEREN Ok, FR 12FE7HAMR T I
TR IEEE = 20, SEBE IS TR 13 48 2 B I Bl
BT, B P L A P2 10pg/ml ~CHEH % fEE
OFfRBR s o7, 3 BEBAET L 01
WRLABEL 7=,

ABZHEAT E, ¢ ARER I I RREI A L . B E
Ehashil,

E&ATR : 2001/3/5 @ MRI TIZREAIC @1
isointensity lesion 3& 617, ZDBEHIEFHIZIEHTA
POBIIcEY EickEflicE cHERLTYW3, Gd
HEF MRI TIRATA D 6 BH o1 TeEIER S
5, XMEHEHCRAEMBFRAIER S NE

(Fig.1)»

ABEtIc 2 BEONERSENAERE T 7. RSN
1T (3T 13 IR SR BE 1 B I R R TERL L T e,
PRBHER S 2oV IEBIE b A SNt Tho 2ER
B RBIBRE L T2,

o DEE BTV B L (Fig.l).
MM P EE T perinuclear halo #
oligodendroglial cell 57 b | honeycomb structure %
JEHL L TV 7z, IEBSIME i endothelial proliferation {§
2235, RIEHEBFENICIE GFAP $fa Tl
faiz ch s oMFMilaoAAdEDLTHICR oo
AT, MEMEEETH B, MIB-1=17.1% & &l
ThH3 (Fig2). BARED Ao, FicEEHIR
BINEEE I B L TLAFTASE N, O
G2 GFAP Rt TIXEEAA LB Cli=EE» S k
KTHBOADEMTH S (Fig3), RGO TIIME
EAERENIC X reticulin fiber (ZA 6w, ¥ FH 7 F
74 vidENTHS, ZEBOEBEERTIE
MIB-1=76%Th %, n¥y b iZRoNEw, B
b X b HERSERYREZ anaplastic oligodendroglioma &
L7z, B2 EHEMTOFEMFERIRRDS
IS 1p or 19q loss of heterozygosity (LOH) DFFTE (L
HEZTE T\, MO MRI T3 HEE 3R SEEE
FELTWS (Fig5). 2001/6/13 76 7/23 £ TEM
56Gy % HB&T L 7o BURBEBHEOBERAT R T2 MEE
BT DIk L7z EAD 6 Blicashiz,
W& 7ok 1 TL2ERE L % 17 - 7. Oligodendroglioma
253 B AL L BK T X PCV (procarbazine-
CCNU-vincristine) D3F & L b Tw %, bHET
i CONU fERTE 2T, bhvbiud PCV ik
& L T procarbazine (7 7)., ACNU (=F 7 )
¥ X U Vincristine 2 W7 PAV B Z2 T - %

(Table 1),2001 £ 9 H 6 H X D AH 1 7 — %247
27z, ZDHD MRI TIREBZERICHNL T3
(Fig.6). HEIZ3 » ARBEAREREZE Z ko7,

(Z &]

Aanaplastic oligodenndroglioma D&% PCV ik
VRASE/B LI TR, -Z DRRISHER S e,
A 2 DREBLHHTIED 543, PCV BHE LK
HRIEHEIC X D EEOMIDA S . RAIDFEE
ERAL AR IR TH D Z DEEBEA
FEECHR - THIEL b EEZ D, RREFTZ
DX EERRERELEMIIZLAL RN
\3, Oligodendroglioma (& subpial thickness Z 2 L T4
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Fig-2

GFAP MIB-1=17.1%

Fig-3
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Fig-5
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Table 1

Oligodendroglioma IZ%f 4" % P C VI (PAV)

C:ACNU (=F7v)

P : procarbazine (7 v 7 ¥)

V : Vincristine (4 ¥ 2EY)
ACNU 70-80mg/m2 1V Day 1
VCR Img/m2 IV Day 8 ¥ &k U} Day 29
PCZ 75mg/m2 PO Day 8 - Day 21

RIGERIZT 208, AFIZRFE I EEERIZR
SNz, La L., #ARSHIC I Central neurocytoma
BEETE. BOTRREATHS, Ldb PVAK
EBREATHD, 2DM»5 b oligodendrogilal
tumor £ & 2 %,

[# &

RSB EED & BEZE A IC MBI BIEHEH anaplastic
oligodenndroglioma D —Fll % #£& L . PCV kD ZEH:
Tdh 5 PAV BEORIRSHER T E /2,

AR ORI (W) EmBRARERTDEME
DIk DEB 2/ X L 1.
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Pleomorphic Xanthoastrocytoma in the Deep Frontal Lobe - Case Report —

R FERRER MR ~ & — iRt a
Hh ME, AR B4E, B v AIE i b BE. 90 8B

Key word : pleomorphic xanthoastrocytoma, deep frontal lobe,

pathological findings

[IFU o]

Pleomorphic xanthoastrocytoma (PXA) 1. 1979 4
IZ Kepes 6D3FERLEETH D, FFHFOIZT >~
b EREERMEE CH 5. 7o, MBI
ROZBAEICEA, —REXEMBEORGE2E
T525, 2OFRIGBIFTH D, SEFELIZ. AIH
EEIICHE LTRAPXA O | IEMA %L 70T
WET 5,

[fE #1)

B %35, ik

BEAERE - SRREE : e o R EUIEL L,

BUREE : PR 13 4F 6 A, MFo L UhEE X UiE
*EHELE, 20k, HE2Z2 Lk, B CT
B XU MRI 2117 S, FRIEEERMEREZ R
Sz, [F4E 6 B 22 H, FEIENEID aspiration %
HEfT & . MIAERZIC T classll £ Wi X, Z DL
EREZEIh v,

FFE9IA 1 H, BES LTBRFEIcTYRI%23
#Z.10A5H, Abit#i3,
ABERFREZRIAT B ¢ BEREH, ML L. Hoh
BHEENEREMRIZED o kdot, . B
BREOBEFES Lo T,
FRERRAIOPT R« B0 CT 1o T, AREIE. &
WUk O BRI IR L 2 B0 7. WX, CSF &
Db THICERNTS h EE CT TIIAE®Y ~
TRICBEE S S (Figl).

A2, B3 MRI T, TIWIIZ TEES. T2wI
TRESZEL. P =y sk, FE
Yy ZRICBEER I N (Fig2),

I, BEEY C CEEEEERo s hhdro
7=
ERARRREAT R, : KR - £{ERE B X CEE RS
HIZEEBETH -,

ABEHE : SRR 1348 10 A 12 H. 2B BT I
iz 5afT L 7=, ARTEEBAEE:, MRz EE. A
AIHERmZBE L 2225, NEEAENICEETH
o7, 2IC. GHIBHERMERC, 8K 7u—x
ZHVCTREOMEZ FE L -, HEYHE Ah,
JRE A WHEEEED 2 L, Y wall 26
THHBERO ., HEREZWS| T2 &, SR
D fluid 238 6Nz, FERESE (HE) LHED
wall = D% FEEL 225 o FHBERZT L.~ E L
TEREREZHE L2 (Figl).

rEeE I EF T, WEENEEFEL L2 1008
31 H. WEHEREE L L3,
B EREAAT R, ARSI, Witk WS8R
BzE2L T, BEEMEEE LN TH -k
23, Bk LUSRoE#MEEZ S EFEO . Tnbs
DIEEMREE., R &R, SERBLERIC
GFAP BT, MIB-1 BB sL 2 o7,

¥ 7= FEELAREIZ 12, granulated body, Rosenthal fiber
BLTY R EBREHFED SN, —F, EE
HFER Iz I3, SEREe eI CIFIRIBEIBE Th o 7,
¥, MIB-1 BHEEIR, 14%LEETH7. oL
SDFTRD S, FAEFIZ PXA LW L7 (Figd,5).

[#F =]

Pleomorphic xanthoastrocytoma (PXA) (&, 1979 £F
IZ Kepes 63HELEIEETHS, 2o, O
astrocytoma T & % %3 fibrous xanthoma (2 $8{LL L 7z iR
HEE, OFEICEA, —REETH 208FHIE
BIF, OFEMLREEMRGR, OBaLZE) 2 ehn
Lo, IcELH 53, Ciannini 513, 71 #lD PXA
IZ2WTEDBEREEZHRE L T3, FlhETFE 26
BT, MR B 35 B, &k 36 Bl THEE IR L,
ERALATICIZ 98% A5 T > b BT, @ 49% DMATHEET
Bt MFEAERSEBERMELR D S0, BFEIR
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AEFE R cH D, BRICEET ARTIEER
mitotic index & MBEMHETH ), FHRICHET S
T3 FEIZ mitotic index & TN T3, 5 FFEFRIT
81%. 10 FEEFERIE 0% Tho7. B, RS
L MR EO A>T hIcEATY
22,

7. PXA OFEERIREUL. Oastrocyte H¥E.
Q@%EMINE. ORI HEGD I\, @HBIERAD 0,
OBMEEIRD N B, OBEEHFTREZZED 5,
@R EREE I gliosis #FB® 5, B EDEICEHT
&5, ZDi® . glioblastoma, fibrous xanthoma,
xanthosarcoma 7 & L ERIZ N B Z £23H 5, LA L.
CNODOMEICHL THREL L4 (. BERLAD
WMEPDEINTRVLELDDOTFRIZRIFTH 3,

A% pilocytic astrocytoma & DRI % T 5 fiEE
FiRTHBH, BRA. BIEHE. MEDOEHRE LD
B LD PXA E2MTL 7=,

T, AMECHBEL TR MLTH B L. #F
KOBETH, 2OR¥ERT v+ HAEERETDH
5, WIER & LT, NF1 I2A0F L - RIAEENR
D PXA®, Fio, PFEHED PXA bIREZ TIZ3H
WMEINTEH ™, WMLV RBEL-LOBELD
5 iD)D

AAEGNZ, ATHERIRICHE L., 2o, REHE
DEEEL 2, RAFRETH 3 Z L6 LB
EFIEEZ 5B,

ZDXHIT, PXA IE, BRDSMCObHEETE L
»6, FEEEOBEREREICE T, B2 1
DELTERIRETH S,

[>z &kl
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HEARBE. 5P HPRE. glioblastoma 28# L 1:
Neurofibromatosis type | ®—%l

AL R AR ARSI R, ALBRAFTERT X 7 1 AVt v & —IREe i s R
ABR BEE, B FE. FERA B, AE KB, EHE A Hb B B gz

Key word ; glioblastoma. moyamoya disease. optic glioma.
neurofibromatosis type 1

[IZUIC]

Neurofibromatosis type 1 (NF1)® 15% = 5 & B s
BEFTEIERI{AMENTWVSY, $/, NF1 i
FEHLPLPHME DT vbhTEs hH,
glioblastoma DFEEL VLo THEZIhTWEY,
L2L, NFI CEPEBE, b2 HPMHE.
glioblastoma T X T & &6 L 12 MER L D5 LB 7-
RO TlxARohrot-DTZDFREE, BREIC
DEETONERZMARET 5,

[5E 1]

BE 2 mEs

X TR, vFn

BEAERE : B8A0 47 48 (4 WRFF) café au rait spot ZF &
NF 1 L2 &, EFELHAMRBEC S LIEENE
BRI 2 HEfT L 72 I pilocytic astrocytoma T
hHhot,

FEH 49 F IS TREFIEE D3 b & A AR I 2
ZROl i, BMEE A N —T 2 BESEFIC (7§
RIAEBIIRZ &) total 60Gy D HUH LR AT HES %
frL7z (Fig.1).

FKIEHE : BFBIHINF 1

BUREE - PR 3ESATHLDEM. $6023%8
O HES CT _EA/MREERICRENRE & 2k
KIFIEZRBORBABL L oz,

ABERFEERT R © 25 9 @ATIC café au rait spot %78
H5,

AR R BT R - 2R, ZE/AViNET
ABERBRERNR : HICEEROT

ABEHFERAT R, © B3 MRI AF R Cld. AR 49 0
BEEB CT & il L | HAEBIE DR ART RIZE O 2 d
27z (Fig.2) 73, ZE/MBERRIC T SMFREIR CEE S,
T2 HFHER THES 2R L, GId-DTPAICL h YV v 7
ROWHEI R % R T EBERE % B 7 (Fig3-A, B,

C). MMEEHRECIZ, EAONEHIRRE CH
RAFEBROERE L HPHRIMEOHMELZD -
(Fig4-A, B, C, D). HEBBHIRIRE Tld A/ RGERIC
tumor stain Z 528 72 2%, HER-MoEBIIRR 0% 1358
Dlaboiz,
FWMPTR : AbttR, BUROMED D, B cT LK
TEDHET 2. EHENETHEDMEISE 2 5 hi-
e, B 13 4F 10 A 9 H. HeE 7 BATEMES i
WL 2ot HARCERKRELD lemD EZ 2T
¥ 7 FVROBHICPLRKADL»--ABLZOA
Bick@aFAoPR o bo LB 3EO ., S
LIEEBOBFRIITHEEETH b RN o IS 117
LB 245 H L 7=,
FREAHEREAVAT B © BRI 47 SEO MBS IZ, bipolar IZ
EiEz b oEEMBOMIENA N, EEMEOK
AERIA 513 Rosental fiber b # R 413 | pilocytic
astrocytoma DR TH -7z (Fig.5). 5 [EFili: i
Bk, BREBIAEH T, mitosis. necrosis, endothelial
proliferation 23% 0, AR glioblastoma DR TH
-7 (Fig.6).
WEEER : FEABERTR & L T A/ kT
F2ROHBDAT, WiEREFEREEICN L ThiaigE
B R U LR IETT L BERBRIFTH 3,

[# %]

NF 13, 3500 Alc— A DFER TS FEH)
EEDbNTw3Y, FEBEFIX Chromosomel 725
IZTFET 3 NF 1 BT T, 45% 10 PR RIEE %
BT 3%Y, 20 84%% glioma 35D TE D (B%
DIEAREBIE) . £RMEPRE RS 7% T, B8
HEBEE OEHFPIBIZEAETH 29 NF 1 Ic&8f
L 7= %R hAR AR IEEE 13 Sorensen 59 0 9 il s
B%Th3H. BADPERLESRED T NF 1 56
ICB 5 EMEBME L glioblastoma @ & 8 5 1% .
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Fig.4
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Miaux 59 23R E L 2 —HlDOARTH o 7z, REEFlICE
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V) ARMEBREOFEMALED Lo, 7k,
HEHREHET» SN TV B Z Lo Mg sEHME
[BETHLAHELBENTH o7, 2D, 2D
glioblastoma D F 4= T R BIE O BE(LPIRE, K
HHEFEFENEM 2 E13E 21 ¢ (. NF 1 BEFicEHR
T AHEMEERBIE L glioblastoma Z&fF L 72 fR 2 fES
LEZohi,

NF 1 (ZAEEIIREAZEICHE D b+ b e IlE O &8
FEB10%EE T, bR L PRHROBMIENED S NF 1
A EhTws, —%4. RD craniopharyngioma
PEMEBEICN T 2 BHRBHICE L TLE L
bROMIEFHET ZREEY D 1), 7. NFLIC
A0F L 2 IR I N T 5 MU RS CEL
bRRDIEED 9%BICED 5N BHI NF 1 ICE&HFL
T-ATRREBIE I N ¥ 3 R BHTOREELP L
PROFE 60% EHRICH S Z EBRIGNTREY,
FREFIC BT A2E L P L PH L, AR ERER
4 TH-o 7 2 &b o SR BS RN E &L
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Fokk, REELSLHLPHEBEERE 7
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EELTWBRI LD, NFLICELRLPRIFHEEL
Pru—EEEZ N,
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AFI vy 7avT A THEESE, LEAEESLR
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fhf¥ Pilocytic astrocytoma MHES

Midbrain pilocytic astrocytoma

LR S RRPR R 2 R i S
PP BER. A fO5A. AREH FOER. BEZY R

[IZUic]

WIS, & b b OBAIEE DO ERIZED
TH#ETH 5, FERZERZW E /I3 ERE, o
BIs L HEREBELSRF L SN, TERSAR
REDICHRENTELEAED S5, ZDOE I3
BBIETH 325, N TIPRic 543 2RISR
MRBEOL10-12% & T TE h HERD 2 »29,
L L. EEIOBIRX W ER . Mlfc TR
PRI oNEALREEh2DH H W),
W HEOMES E & D ICBESHIREDboTETY
%, . bivbiuZ$ i tegmental focal tumor D
FER %2 (RER LIARRIC B L 72, HicBEEORA D
0, ZOBRFERBRERET 5,

[5E 1)

13 MOKFrhaEeds, B, Wk, FEREEICT
WAL X N, ZOBREOEFEIZFR 9 F 9
BTEIEED. 20E»SBEORE R FRESHIER
L& ST L=, F4E 10 A 20 BISEEZZ L
&2 A, THEP MRI - CHREESERIES & 28T S i, #i
WT 11 A 14 B, ERHIEEEBRRTHET S ok
B glioblastoma & fRFEZHT X hu. HEHRRE LI X
N, LaL, BEIES5Gy Thlfiz b, A7o4
FRloZORE2ZT P BERREL Z>Tw,
ZOM, TR 104 6 A LA IZTEIEE,. 8 A
AT EE, 9 A FaIc3MEREELALN. 10
H Ead o i3 ABEEESMD D, HENETEE
ROEA =012, 10 A 31 HicBloEEZZ2 L -
E 2511 B 1 BRBEABA T #0572 o 7o FRIREE,
BEERICIIFR T XEH I b7,

AR OMRENATR T, ERL LI 11- 10
CIRFGESEE, AEEEE, BEEELEY., B
mEEbaRFE (o5, TR :25) LE¥E
EREE % fE> T, KERO MRI TIEBIRE,
HEEMEOF L VIEAZRD., EOFRD S HKIC
227 T Gadlinium 1 TARE— IR X 1 2 EEMER
b h, ZoHEMAlzd 5T X D PREKGE X
Zxhto (B-1), BRCHE—MEHES v~ Mif

To7 & 2 A, HENEEFERIZRR S N,
WD RATERICIZEE 2RO Ed oD T, EfL
91 ML HIBAAT % 7V >, ARSI Ommaya Y 4 —
N—HEBE LT, FERVEEL K E A THEMIC
%t LT 55.8 Gy DHES %217 - 7o iS5 M & ZERa3 AR
AL, FERIZE 5B L T, MIPEREERET
e TcEr (M2, A). Lo L, BEHETH 13
H Bid oG RE LA REOBELISFED s,
MRI & EEoFEEIHEENL (K2, B), £
CTBERMEMmMASHESTF 2T AF T —ia
(NK) #3H L T&F 7 B0 NK % EEERANE
s L7 (F-2. C), FERIZEE L EH D EE
DN BT H, BUERHIHR L 27z D IS
Bz L E L (R-3, A

£, SEP ZE=%—L T, BEALICTRIEERH
HEfTo7. T F Tl EEZEA, culmen
coticotomy % i, £ Z ZFEH L THREN O ZE
B L 720 ki MBS O TEM o S % B L . REE A
oA o BRI LT TOREZHER L /- RICE
5% piece meal (ZHfiH L 72, B D> 5 D HIfiLid A7 < |
[ OS5 b LB T TR I &R T T b
5 te. WREEMIFTR Tk, MIFE%ELIZE ¢ Rosenthal
fiber % %¥(78% . mitotic figure (XL A ERBDGN
Btpote, —EBicvab W % piloid pattern ZFRD 5 Z
& 55 pilocytic astrocytoma & Z2HT L 7z, MIB-1 Btk
i 0.5% LISETH - 7=, Wi, Fi LAEERD
HEEZ < (K3, B), BEHBEE & BHE OFFEILIZ
IEWk L. GAFRBLZER L -, Witk 7 r BRED
BHIELL, UAEYF—vavRThEH, Mk
AEEL D HEATIRAILZL TS,

[Z =]

RO MRBEEE., EEOEM S I tectal,
tegmental, paraaqueductal D 3 DU I N, FEF D
47— 71 6 |Z exophytic, focal, diffuse oI a0,
NS DD 5 IATER L tegmental focal glioma
LA N B, tectal, Tegmental DIFEDIF L A LI
focal TRAEMESS VL E IR TS, Wong &
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i3 35 Bl o BEEFIDREITH> 6 | tectal, tegmental DFEE(F
D125 1/4 ZEHETH>7 LHE L. exophytic
F7213 focal FHE 2R TNMHEIZIZ L A LD pilocytic
%> low grade astrocytoma CHi§HHASAIBE 2 AERI 3% >
B3, diffuse pattern % 27 3[EHIXBEMHTH S Z &3
ZLFERAR EBRTW» 3, —4, “focal midbrain
tumor” & L THAERIEEE O & TId LB FH D X Wi
BEHXH2 LHEZ N, 20% {1 pilocytic
% 721 low grade glioma T® 3,

AIEFITlX. 1HOOFREENZHIZIERTIE b
ofehd, ENRERMTCIE, ERELREZE 55
NAMWLZIIEH L OHELH BT, Z D, MU
BICXDEEIZRN 1 £Favro— L Ihlkds,
Retrospective (21346 &5 & EEFH IR B OFEIRT
Hot bt TABALESLES S, MEPRBICHE
9 3 pilocytic astrocytoma (2% LT, BUREIETENE
heh s EoFEiEd 2309, L, NgEET
FBURBIAROSHE T 3 % LRICER S i aReEH
OTRoNTLE) . 4R, BRI F251F 55—
i (NK) Z2FH L TRMRE Leds, Filisfa
BB IS 1o L Tk, 48 b AL E0ES
REFEDOFREEZRIRETHI LEI OGNS,

PREDIEE D7 71 —F & LT3, infratentorial
supracerebellar approach #» occipital transtentorial
approach 23% 2 &5 1 525", §il& DB & Z A DRE
DA B % 53, B Ol & straight sinus & D778
BN uEa&iH#Echs, —H., BEO7 70
—F L BE OGO PME OB BRI TH 5 5,
SEHMR S N TE ) MERH OBRIFIC b A% b HIR
23 % . AHEPI T Z O straight sinus DIPAIIKE |
REFBRE CHNA Z L, BEORMICER TR
BhHhH, ZNoZEMTS I ECEEOMEE Y1
ADHB LT okl b, SSICIEES AR
DR OBT b M T E 7ok L o £
HBTHho7 L HELTHW3E, BLAZDL I LiFsE
HNREALHITERPRVEL EFHRINED, K
FEFITIIMZRFO MRI TR OIEMIZ-Z2 ) L
BV L6, BEBERES NK Bkl EoRET
BEENZD L) BREBIzh-7ABELHD 5 5,
WD I L2 BRI ST T hEZNIE—D
BIRICEB759 0, BENEEICH T 3 routine
aggressive surgical debulking (Z4F &\ &\ ) D
H DO, R H FHFOBAIIC OV TLERE C BE
TRETH 5,
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B A diffuse astrocytoma O REAF%
~ 5 FE D F DEfREHZ R~

Clinical analysis of long term survivors of cerebral diffuse astrocytoma in adult

FUR RS SRt
Bot B, B Bz, faR B, JRE R

[iZU&IC]

Low grade glioma 2$8Eh 1% BE % Bajic L /20
ORI EEIRT 5Dh, KPS 2 TIF v
FHCRIREAR IR b S 2 L. RO E21T ) )
EDEINBFARTCORERTHASLH. Lol
Evidence based medicine 2% & 6 N 2 B, B DiE
R38O risk & benefit O BARRIFE % B L 572
g, S ThbEEI AR E LTl LER
o TRL DTIREWES S H,

4 FRIOAZICB VT, BIERFDORBIREIEA
725 —=1d "Low grade glioma 2%} % adjuvant
therapy DG & timing ) THotc, TORTEES
IFHEEFEAEFALO functional eloquence = # 23iTATH
@ KPS, MREHHLEZRE L. BUHEIEEL T L
THEBERFSSS R, [EEHRE. B bE (.
ZOFHRZPET IBEELRHFTHS LHE L,
Low grade glioma D F#EF & L TOFEE. Hfidl KPS,
FMHEOEERIBICANObOTH Y, FE
5 A% 4 SERMICIR R 7 KERR"Y Tl BURARIGIED benefit
L TER2{HLBEL-DTH S, X, il
HOBETHREBRERORIFIZOVWTHE LB
bOEEr oz, Tl 4 FRBLLEE, AR
adjuvant therapy & L CORBEHBS D RIFIZ VT
LAGHOREEB O, B ofbiETwy
OWOBERTH S, Pk h EUERES IR L
L. 44FANICSER L 72 prospective study DAHEHEIC
BI$ 3 BEAERTH IR Lo TR,

Z ATz, AEOKEEFREEES TRIERFEDS
FRENRE L T2 REBNTH o7, Low
grade glioma 1239 % AR IGHE I IEE ML O & IiE
FEREZEREL, B, BEl~oRERTE %>
T A EZBR NI DTH 5. BEREHD
RIEAZWO TR T RERHICH L L HFERL 1.

F ZCHA AT >~ bk low grade glioma E Baffl
DEERFERZ BT, SENIRFICRIAEFESICE T
% QOL ICHEH L., BUHBERORE L & O 116K

FrREDIL .

[HRE L THE]

AR E X ORER O bias 22 5 X{BEAT5H
BT, SEIZRAD T >~ b EICHE L, WEEN
IZ diffuse astrocytoma & 22 S/ 32 flE R E L
oo HIPFEETEMMBORBEBINIC T diffuse
astrocytoma & Z2MiEIh Td., HELEHS I
malignant glioma 238EH 3L A H15, gemistocytic type 13
Bk LT B, FIERERRIE 16-73 (T 393 )
<. BEEISH. ZE17HlITHESE. o DIERIC
B 32HEN I TOEBROAEM\EEST, BHA. JE
BFAIC B B4R, FIFEEER. T80 KPS, FAEE
7@ functional eloquence, FrfFHEE. Mit2lA RO
HiE, zORBEEK L, 2L T 5 FLLERR
DHSNEWERFIZEITS QOL %, Laws 53 A3id
7= low grade glioma 12 3V} 5 ffie PG A 7 —
JV(Table 2)% F\ > TR, FHEREH £ A RFIZE T
3 LEERERE LR L. 2 LTTFRARE
B AEKEREFMICOT L. ZORBICOEIHR
57 L7z,

[ %]
1, BRIC2WVT
FAEZTICHERER-DE 14 Hl(44%)TH Y |
TTP(time to progression)l&F¥ 41 » A, §13 FF¢TH
o7z, 14 Bl 12 Fl(86%) I AR AL Z RO,
BRED | FEFERIE 55%Tho7, AERE TIC
HHE Hird o7 18 Bl(ERRENIZFE 90.1 » B, £
74D follow up A TH o7z, Table 1 IZFHFHEHI,
ERF OEKRERO g2 R 705, BEMTIZHEH
Bl LT, EPEFIE,. non-eloquent area il T,
18 fileh 12 Fl(67%)ICH 2L LD FMHBWMS LTl
72. Student-t B5E TIXH & A EEIT D o 7o d3,
VbW 3 FREIFETFERIEN;LEbNS, K
SHGREEHIMEE L b0 8 FOEFICHETE 1, RE
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g 55Gy TIERLL Tz,
2, ERFICEBIT S QOL

1995 £EIZ Laws 57 2%R <7 #ii#% QOL H|EFLHEZ
IZ QOL DA a 7%l 7z, (Table 2)E{ERTIZ X,
TR AR BERER D EDSH - 72>, T DS
fEpiar bo—LaEhnrd, MFEREZED-AE
D activity (A0, EEkE SOHLSERLEL .
QOL ZHEFFd 5 728 D medication DSHEPEND §
JHEDEFHHET QOL %3 L 7z, EMEHI 18 Hldh+
7RG & QOL FHEi S RE TH >/ DiF 13
T, QOL A2 7 4, 5 DRIFHEEH 7H. QOL A2
T3IUTOARREEN6HITH -7z, (Table3) MEED

ERARTEE O ol T IS W REAE RS, functional eloquence,

FRGHEL, BUHHRES, BESICEIEL. follow
up IS RIFHET 7 2. FRBET 104 L CT era
DEWEEFIT QOL HEVHIRBE o,

3. QOLARFOEEE (FEMERST)

104536 follow up 217 9 L B O HEMIZB oL T
WTH, HRICERT 2@L OWENRZ T %,
FEGI AT £ 53 FctETd 308, ERTHEREL» S
BEE~NERLTED, 50%DHHic&bo T3,
Focal 70Gy @ irradiation % JilifT L 7= 25, ffif% 18 » A
LD BEICERMESHEBE L, RLICHELKRD
v, 32 AEFETSHQOL AT 0, PS4 £
RIETH 5. (Fig.1) FEM NH & 44 F &, A
BT 95% D A37e E 41, focal 51Gy @ irradiation 3
B & 1t WTEHD KPS 13 90%Tdh - 7243, itk 28
A B X D BTTEIE A E ol 1o (SRR A U FRL, 7788 8
FE XD SRR E S & A L 2 D 104E DR
TQOLA37 0, PS4 TIRIFEAEZH L xoTL %
27z, (Fig.2) FEGI MT & 25 F a0 FiEERER T
& %, Transcortical approach = THi4F L . focal 60Gy
@ irradiation = §EfT L 728, B ERLETE2EL.
WPy Fo— VL ARR, FHHACI@REL 2 Y,
SEDIBRTQOL A7 1 LFHliL 7z, (Fig.3)fERH
MM (3 34 2 B4 BUSHEEGERRIC 4 L 7o Tl 424,
focal 60Gy @ irradiation % FifT L 7245, 5 6 IS
FRICHm%E, 11 58102 OREICEEEZE L -,
R &5 1< T RS o R E S8R0 S L AssE o
6NTWV3, ZDFITIEAYBFE & B2k sE R
FHeEEL, QOL 227 3 Ll L 7. (Fig4a4b)
4. QOL ARBFDIFEHE

Table 4 IZ 6 BlD % & HZER LA, 3 HI Tl
DMEBTEERDEED 5 L IZE(LP QOLE T O FE
BEETH Y, HEEEROAHELEED. HE
BREFEICERT 2 M REES 8 o BRI
BT 2HEH S H - 7. Radiation \JEE T 3 FEM
AEIZHESE 2 FRECHER IR A o, EREEAVICRIE
LB ETIC6GTEPDRETH DD, 4PITHL
ERMEEREE L £, DBRRRICHRRE~RE

frlize X1 flchis et ol 2 Mg s
WRON, FERE L TEL - MEREERD QOL &
—FG)I b 7;(' 2 :I*Co

[Z &)

Neuro-oncologist iZ & - T low grade glioma @ natural
course, F¥E, ik, BUHBIGRO A RILEER D
HELR TS ELER%. TFEVENFEOESR L
glioma @ biology DEIIZ S KA B E 726 L 755,
#72 low grade glioma ICBI9 2 Zh 6 D fEIC T 5
breakthrough 12 6N T W32V, % { DWEI 55
FHFEFEAYIC diffuse astrocytoma (grade 2) & BB & -
REBID 5 FEBFLRIT 60%, EFHIR PRI 6-8 4E
EEN, BRITOMEIZFY 4 FRELIh 3,
SEOER 6 DOMET 5 FLULBEHROBIEF % F
Rl EVEA DR, WIEIGHRIC X > TRIA/HRZ %
iz &n ) Bz,

EEOBROBTH, |A T 5 FERBEHELETN
E—RLTHIEEBREIEAIA TS, L2l low
grade glioma DSEGEGH LA LB VEETH S Z &
ZEADE, KARLELTHEDY A7 Z#ITohk
WHETHH, BHEIEICZOBRGIEATVL30
Thb, ZTH, HEFREYETCHLIELITBEICHE
BOEINZIT) LT, ol vy 7a—LFavey
b EAT D BEHEDDH B 05, EFFIIBEBIATFE W) —
DDEFEA T3 ICTEAL, TORBEEL TN
L2147 evidence - Tz,

SEOBEHICE W TH, FHTERBE S h-E,
+437% QOL 1%, mBEIZITIER L ER BRI H -
fe—H T, BEEOFEHSEIZHEL S, WS
FICER T AEEICL VO TQOLDZ L WiEfl%
BERL 7z, 206 EFMHEHIC X > TEU Wi
FERER., MUSHEIE S IR 3 2 EE, FRREIERIC
MY AREPCET ML EVBRERTH L, F
i RE T 2 aEERICE L T, EFEOFMFR
@Ak, monitoring, navigation, functional MRI £
HERCAY XD, H2BREOKIBRATED, &
E#E L 7-fER S X2 CTera DHFWIEFRITH 2 =
Lo, ZOHROFEERZERL2DH B,

FAAREEICBE L TH, B follow up L& 7=5EH
L. FXICCTeraDHWEERITH 2 HENEF D,
g RS B R E O RIES, B AR Y, EED
HERERELDERBHL LT, EE
focal irradiation & s> THMEOERE CT L. &
2em ZEEBETAL—NEENIEETEHEEVWZED
e ZMA~DOBHBREHREERAL 2 2258, 7
LTZiciEHET 2 @RS ciEL Tizs <
OFEHDH D, low grade glioma ~D 1L IF 1T
EBEbNn3., —HTRAFBAIC L 2 EXiigiEEsE
D#EHZB LTI, Taphoom 5%, Vigliani &9 O
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Table 1 Recurrence (+) Recurrence (-) P
TTP:41mon. Follow-up 90.1mon.
N 14 18
Age 42.43x15.8 36.1+13.8 0.1501
Seizure 7 (50%) 13 (72%)
Pre-KPS 86.4+5.0 86.4+7.0 LS.
Eloquence 7 (50%) 6 (33%)
Surgery 13 18
Biop/Part 8 6
STR 4 7
GTR 1 S
Radiation (dose) 11 (54.3+8.7) 15 (55.4+5.6) 03711
Standard outcome measurement tool
Table 2

Sollowing surgery of low grade gliomas
1, Amelioration of neurological symptoms and signs: yes/no: 1/0

2, Relief from preoperative seizures: yes/mo: 1/0

3, Functional status, including assessment of activities of

daily life and needs: good/ poor: 1/0

Return to employment or usual day-to-day activities: yes/ no: 1/0

Medication needed to maintain quality of life:

4,
5,
6, Time to disease recurrence
7,

yes/mo: 0/1

o QOL score: 0 ~ 5
Table 3
QOL score 4-5 0-3 P
N 7 6
Age 34.6+11.5 38.0+10.7 0.736
Eloquence 2 2
Surgery
Biop/Part 2 1
STR 3 4
GTR 2 1
Rad (dose) 5(53.8+£5.2) 6 (52.8+17.5)  0.8679
Follow up (month) 91.7+31.9 123.5+39.0 0.1572
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Table4 QOL score 0-3

Case score age follow up eloq rad dose symptom etiology

NH 0 44 13%mon (-) 51.0 dementiahypokinesis radiation
AS 0 53 73mon (+) 71.5 dementia, hypokinesis radiation
MT 1 25 9lmon (+) 60.0 hemianopia, depression FND

intractable seizure psychosis
YT 2 34 12lmon (-) IOR20 hemiparesis,psychosis FND

psychosis

MM 3 34 133mon (=) 60.0 hemiparesis CVD
cognitive impairment

FU 3 52 184mon (1) 50.0 hemiparesis, fatigue FND

cognitive impairment psychosis

FND: focal neurological deficits, CVD:cerebrovascular disease
Case A.T. 53y.0., Female: Partial seizure with mild motor aphasia

Preoperative KPS: 70, Partial removal (50%)
with focal 70 Gy irradiation

LN
The patient are alive 73months 18 months

- after surgery, but her PS is 4
Fig.1

and QOL score is 0 32months

Case N.H., 44 y.o., Female. Partial seizure, Preoperative KPS 90
Subtotal removal (95%)

with 51 Gy focal irradiation

The patient are alive 139months
after surgery, but her PS is 4 and
QOL scoreis 0

Fig.2 112months
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Case ML.T., 25y.0., Female: Complex partial seizure, Preoperative
KPS 90, Subtotal removal of the tumor, with focal 60 Gy irradiation

The patient is alive 91 months after surgery, but her QOL

score is 1, complaining homonymous anopia, intractable

Fig.3

seizure, anxiety and depression.

Case M.M., 34y.0., Male: IICP symptoms, Preoperative KPS 80, Subtotal
removal of the tumor, with focal 60 Gy irradiation

/ e .'-‘-‘.HM\\‘-.

Fig. 4a Preopeative images

60months

The patient is alive 135 momths after surgery, but his QOL score is 3,

mpairment

complaining left hemiparesis and cognitive i

Fig.4b
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BHBH, WIND 3-4F L Vo7 HE follow up H

@ E v, BT 1 low grade glioma FEEBHI T I3

SRS OFIICEID S TRRMBEHE. B (fatigue

and depressed mood)D{E T 25% % Lib <7, & ILH

ik 6 » BICR o2 —BMEDBAMBHEET 3 2

B, BEILIE L v Lafx7, Lo Lk OfERIZ

FE$2 6-7 FRRICEHL QOL DIE T2 A%=DTH 3,
X )& A KK TD focal irradiation 1= B 1T %

prospective “C, 0> RHINI 22 FRABERE T D 3F{ffi 53

HETIIRWES 55,

[# ]

1. 32BIDEAT > + L diffuse astrocytoma DEHF
BaRIHTL 1,

2, BFEIE M%DIERITFY 3.5 £ T4 L. eloquent
area I[CFEE L. FHRHEHEDEGERIC S>> oo
3. 5 FLLEOHEMHE SN TV BEEMTIE, QOL
ARa7bRET, Bl EHEABAENLEENT
WA H5, Y 10 FEOFKRT QOL R 2 7 E(L. &
KEHERERREE . RATMEER. HiEREZ27 3
EFID R & i,

4, QOL A a7BILDFHEE L THEHREE. Filf
ICEET 2 FEEER, SEAMEIREE, MEEESE 2
S, PIRRICE T 3 R o ZIEICET 3
prospective 72 #851, eloquent area FE4E {12 3317 % EEfE
MFRICEE L - Fill. Simcoyr 7%, BEHT
BOED» S b ZN S OBEBEMSTBRE NI,

[z &kl

1) BOTIARE, SAREE. FHEIEY MBI BT 3
Low grade glioma J&#5 D IR — 12 JEEL D
location(eloquence)iZiEE L T—
Neuro-Oncology 7(1), 36-40, 1997

2) EEEE, FEHEEER, AREIZS ¢ Astrocytoma
@ progression 1284 2 HF
£ 19 [ H A RIS AR 2 D8R4, 45, 2001

3) Laws ER, Thapar K : Surgical aspects and general
management of astrocytomas, in Apuzzo M1 (ed):
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AANS Publications Committee, 1995, pp381-395
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Cognitive functions and quality of life in patients
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A prospective study of cognitive functions

following conventional radiotherapy for
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BMKZICH 1T Blow grade astrocytoma DA

Clinical analysis of cases with low-grade astrocytomas in the Kyorin University Hospital.

BARREGRESBEY | RERRE
AR FERED | NBR 1 L )1 Y | BRI CREES | FEIE BV

[FCsIC]

B Egliomal X HHFE L W MR L BMEEICASH
EFEMEMEE TH D . £ OHi0%E & 3 astrocytic
gliomaTlZhigh grade? 75 3 anaplastic astrocytoma (AA)
K Uglioblastoma multiforme (GBM) (& KA TF#
FRZEBTHBDICH L, piloeytic astrocytoma$
diffuse astrocytoma’ & ¥rlow grade astrocytoma (LGA)
OEFEAEAEL TETE D, RYPEFEND S
FET 3, —H. LGAMiBRIC LIiZ LIZp A E 3K
SR bk, BERE. MY, R

DEHELY, X FOAHE L TARELH D,

¥ Dquality of life (QOL)% &, i x THEENER
BREERETRHICE Lo TVwELEEA LI,
SE, HFHRENBHEEICE T 2LGADEF%
retrospective iCreview L. JA# L, JARBERUFHIC
WETARFERIT L -OTRET 5,

[N - 7FE]

BRI R R RS R R E R I A
19734E X 9 20014E 128 % TORIC, AR
2B W THHEZ 21T 7-LGA (diffuse astrocytoma, WHO
¥ grade 2 J2 Ufpilocytic astrocytoma, WHO 4% grade
DENRE Lz, ZOMEDOERDOA, 1) ALTH
WFET D, 2) fEREE & O review 12 & b EEEA
DT B AYLGA (diffuse astrocytoma JZ TR pilocytic
astrocytoma) & HEZE 2 M7= fEHI 2 S B O fRITIC A L.,
Z DD Wi (oligoastrocytoma Z)H318 & AL FEM 13 B&
L7, e DfEFIC O WTHEED SEER. 18
BAE-AZRAEL ., PRICBST2ETEZREL
7=

FHREEET L LT, PARRES SUTEZ
hBlk) | ABERKPS (80LLEE Z ki) | [EER
£ CKEBNEE & 2 bhsh) | BT R L& ROF
%, FEERHMEE (26 e L zhlsb) | B
JEI60GY Lk & Z ki, B 1X50Gy Ll E & 2 fuk
Wi, (LR DH K. ACNUEH OB, BHOF .
BHRLOBME, FHEATR (gemistocytefEfir ik D7 %)
WAL 7, AFEREMIEKaplan-MeieriE: 2 Fvs, —

A fb Wilcoxon BEFE 12 THRTE L 72, HEEMITICTER
ZVRO SNLTFREFICOVT, HINF—-FEF
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EBEAIC & B ARG AERE ST S 0 i, £/
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Table 1. Clinical features of the patients with diffuse astrocytoma treated in
Kyorin University Hospital since 1973.

Age: mean 45.4 yo (13-72)
Sex: male 23, female 12

Presentations:
1. Epilepsy 45.7%
2. Hemiparesis 25.7%
3. Headache 17.1%

3. Visual disturbance  17.1%

5. Gait disturbance 11.4%
Initial KPS:  mean 78.8 (40-100)

Side: right 20, left 11, bilateral 3, center 1
Location:

Cerebral hemisphere (F 17, FP 2, FT 1,P 3, T2, PT 2)

Others: thalamus/basal ganglia 6, brain stem 1, cerebellum 2
Neuroimaging (CT and/or MRI):

Hypo-/isodense 29, hyperdense 5; calcification 4, cyst 3

Contrast enhancement: (+) 13, (-) 19
Recurrence: (#)17,(-) 16
Malignant progression: (+)8, (-),21
Surgical resection:

Gross total removal 3, subtotal 5, partial 16, biopsy 11
Radiotherapy (RT): (+) 33, () 2; median dose 60 Gy (0-70)
Chemotherapy: +)27,(-)8

CENU (+) 23, (-) 10; Vincristine (VCR) (+) 11, (-) 22;

interferon f (IFN) (+) 5, (-) 29

Synchronized radiotherapy (RT/ACNU/VCR): 11

IAR (IFN/ACNU/RT): 2

Ranges of values are shown in parenthesis. KPS, Karnofsky performance status; F, frontal;
FP, fronto-parietal; FT, fronto-temporal; P, parietal; T, temporal; PT, parieto-temporal; CENU,
chloroethylnitrosourea.
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Fig.1

Kaplan-Meier estimated probability of overall survival rate of the patients with low-grade
astrocytoma treated in the Kyorin University Hospital since 1974. A. Diffuse astrocytoma
(35 cases). B. Pilocytic astrocytoma (5 cases).
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Fig.2

Kaplan-Meier estimated probability of recurrence-free survival rate of the patients
with diffuse astrocytoma.

Table 2. Clinical factors influencing overall survival of the patients with diffuse
astrocytoma.

Significant favorable factors for overall survival:

Univariate Multivariate
1. Age <45 p=0.004* p=0.024*
2. Initial KPS > 80 p=0.004* p=0.0501
3. Location in cerebral hemisphere p=0.011* p=0.335
4. Malignant transformation (-) p=0.011* p=0.130

Insignificant factors:

1. Contrast enhancement (-) p=0.615
2. Extent of resection (TR + STR) p = 0.064
3. Radiotherapy = 60 Gy p = 0.746
4., Chemotherapy p=0.282
5. Prominent gemistocytes p=0.738

*, statistically significant; TR, gross total removal; STR, subtotal removal.

Table 3. Clinical factors influencing recurrence-free survival of the patients

with diffuse astrocytoma.
Significant favorable factors for recurrence-free survival:
Univariate Multivariate
1. Age <45 p=0.029* p=0.045*
2. Initial KPS = 80 p=0.026* p=0.174
3. Location in cerebral hemisphere p=0.023* p=0424
4. Malignant transformation (-) p=0.006* p=0.046*
Insignificant factors:
1. Contrast enhancement (-) p=0.650
2. Extent of resection (TR + STR) p=0.111
3. Radiotherapy = 60 Gy p=0.568
4. Chemotherapy p=0530
5. Prominent gemistocytes p=0.206

* statistically significant; TR, gross total removal; STR, subtotal removal.
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Fig.3 Kaplan-Meier estimated probability of overall survival rate of the patients with

diffuse astrocytoma. A. Initial age < 45 or > 45. B. Preoperative KPS > 80 or <
80. C. Tumor location at the cerebral hemisphere or at deep sites. D. Malignant
transformation: yes or no.
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Long-term outcome of radiotherapy for supratentrial diffuse astrocytomas

TLE AR RS R, JLERFTZERT A 74 AL - v F —iRbe”
sk B8, W B, R, I ER. AR B OF R BF BE

Key words : diffuse astrocytoma, radiotherapy, prognosis,
long-term follow-up study

[IEC&IC]

M R B £ 25 diffuse astrocytoma
. ZOBEEOMERIC X b FMIC X 328
FLOAGTHL, BBPLITLIEEEELTSC
LEDATL bR CEEERESE o TuE
VOBEIRTH B, Z DRI L L TFIFICLD
B & SR H 2 IR R T B 5 25, IR

Ferk OIS E. BAIEIC D\ C b BRI AR 5,

¥ 7o W UG U BB SKE AN T B RERI. FRAME
Ll LEBOKEINEDL SR VIEABL 5 —
¥, G ER T AEMPESEE(LEELLTY
BEEBGFET S  SREEL I, 0L ) ICHEHE-
(AT LT WEAORBEERFNITRZE
Bat L. WHERC B 3 MM B X CBEEREH
THEETo - ARERICHEEL L low grade
astrocytoma(LGA)D B M i & W 2 IR Z Bt L 7
DTRET 5.

[X& - 7%

Wil IC FHGEE T o 72 78 BID LGA D7
2T, (1) WHO 4% (2000 4F) diffuse astrocytoma &
Wi, 2) 7 F LCHFETAEE T, (3) HE
TS I RS IS (50~60Gy) ZHEfTL. (4) 1L
PR To TR WEERC, (5) £FHI 5 £ EE
BB TR 29 Bl NRE L, B X BHHI
AR, EEFTR%Z HbE. MRI 255 55513 T-WI
T high intensity DERA D EBDH BT E L. £
W, e, WO, ERicoBELBER L.
B S TS A 1o | BRI I B HSTR
LTV 258132 O8I RATEE 20~30Gy. A
KT IEE % 20~30Gy T total 50~60Gy DS Z 1T
oz, SIS DAMATR ZFMICERA L. Ki-67 &

p-53 DRBHEBLFE EbE T o7, EFHHRE
Kaplan-Meier #:% Fl\ >, HHEZEBIE I log-rank test
RV, Cho0fEE., BEROMMATR. &
MIE(LOBETF. B2V THRETL .

& &]

RS RN LTz 29 BloWERIZ, B 13 6.
L¥ 16 B, ERIE 6 D5 71 (1 40.7 5% © 50
BsHint 21 fIT S0 L LA 8 fl) THoKk, M
BENE2 » A5 174 (FH 104 ¥ A) TH-
#=(Table 1), JEESO LHMERALIXBITHZE 16 61, BATAZE
7 5. JTEIE 3 . HEREE 3 BITH o 7o, WIFIERIZ
w16 4, 56 5 0. RATREEER X 8 I TH o e,

LB&TO 5 E. 10 FEFREBENTN 64%. 60%
T&H o 7-(Fig ). MEESHEHIE AN 5 FI. B4 6 .
SAYHEH 5 B, AR 1B3PICHETEh, ZhEND S
EAETFEIL 100%, 50%. 60%. 54% THo7,

0[] T 4 o0 4 A ARAR 1< % 10 B Ki-67 labeling
index 12 1%K528 24 Fl. 1%L LD 5 PITHoT.
¥ 7= p53 BBHERIZ 19%KM3 24 Bl 1%BL £35S HT
Hot-, EEEDH I THREFRTRFMCLZ2
i (p<0.01), EHEDS S0 BRM(p<0.001). FIFERFD
FER DRI (p<0.01)TH o7, —H. SEDOHE
<12 Ki-67 labeling index (L1)% p53 BRI MR
ICTFRICIFHEBE L b o,

BRAOEN T 3 FERMICERLDOL (Barly
recurrence Bf) & 3 LU ER->THOBHFELLLD

(Late recurrence ¥) IZ53 % L 72354 Early recurrence
#£13 6 4], Late recurrence B2 8 I C & - 7<(Table 2),
Early recurrence #f & Late recurrence & Tld, THETF
L CcHs»RERRED O, ok, LL, £
OFREAT R % BB 3 5 L. Early recurrence #¥



Neuro-Oncology 11(2), 2001

Fig 1 Survival curve

" Overall survival rates at b years : 64%
10 years : 60%

% survival

Years after operation

Table 1 Clinical data of 29 patients

All cases No recurrent  Recurrent
(n=29) cases (n=15) cases (n=14)

Sex

male 13 8 4

female 16 T 10
Age(yrs) 6-71 6-61 21-71

mean 40.7 36.1 45.6
Tumor location

frontal 16 9 7

parietal 7 3 4

temporal 3 2 1

occipital 3 1 2

Table 2 Clinical data of 14 recurrent cases

Early recurrence Late recurrence
(<3 yrs) (2 3 yrs)

Operation

total removal 0 0

subtotal removal 1 2

partial removal 2 1

biopsy 3 5
Ki-67 labeling index

<1% 5 7

21% 1 1
ps3

<1% 4 8

=1% 2 0



Neuro-Oncology 11(2), 2001

Fig.2
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Table 1. Patient characteristics

Characteristics Surgery alone | Surgery plus Surgery plus Pvalue
radiation HFIF
(N = 16) (N =18) (N =28)
Follow up period
(months) 97.62+45.80 | 104.1+63.84 | 73.61+32.84 0.0383*

Sex

Male 8 7 14

Female 8 " 14 0.7285
Age )

<40 years 10 10 17

=40 years 6 8 1" 0.9082
KPS

=80 10 9 21

<80 6 9 6 0.2199
Histological type

Fibrillary 13 13 24

Protoplasmic 1 3 1

Gemistocytic 2 2 3 0.6100
Surgery

Gross total 8 6 17

Subtotal/Partial/Biopsy 8 12 11 0.1934

Follow-up periods are expressed as mean=standard deviation.
plus radiation therapy and surgery plus HFIF therapy.

Table 2. PFS and OS by treatment arm

*Difference between surgery

Surgery alone Surgery plus Surgery plus | All cases
radiation HFIF
(N = 16) (N=18) (N = 28) (N=62)
PFS
Median (years) 4.3 5.1 NR 6.0
5-year rate (%) 38 56 65 56
10-year rate (%) 31 39 65 46
0s
Median (years) 6.8 6.5 10.6 9.8
5-year rate (%) 75 67 . 96 81
10-year rate (%) 43 39 60 51
PFS, progression free survival; OS, overall survival; NR, not reached.
1 1 i L 1 1 | 1 1 i i 1
1 L
8 -
2 1
= [l
% 6 7 Patients with surgery plus HFIF i
5 L
2
o .4 B
Patients with surgery alone
2 7l B
0 - —
T I I 1 ] = PR I T T ¥ T ¥ T v 1
0 20 40 60 80 100 120 140 160 180

Observation time (months)

Fig.1. Kaplan-Meier curves demonstrating the progression free survival (PFS) in
patients with surgery alone and those with surgery plus HFIF therapy
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Table 3. Univariate analysis of the association of factors with PFS and OS

Factor Median PFS P value Median OS Pvalue
(months) (months)

Sex

Male 56 118

Female 87 0.4767 135 0.4631
Age

<40 years NR NR

=40 years 47 0.0050 79 0.0047
KPS

=80 126 135

<80 54 0.0613 85 0.1108
Histological type

Fibrillary 61 118

Protoplasmic NR NR

Gemistocytic 72 0.5967 127 0.7094
Surgery

Gross total NR NR

Subtotal/Partial/Biopsy 44 0.0002 79 0.0004
Immediate radiation

Yes 61 78

No NR 0.4942 127 0.1199
HFIF

Yes NR 127

No 56 0.0509 82 0.0471

PFS, progression free survival; OS, overall survival; NR, not reached.

Table 4. Univariate analysis of the association of factors
with survival after recurrence/progression

Factor Median survival after Pvalue
recurrence/progression
(months)

Sex

Male 31

Female 24 0.6255
Age

<40 years 26

=40 years 24 0.7278
KPS

=80 49

<80 14 <0.001
Prior radiation '

Yes 1

No 35 <0.001
Surgery

Gross total 84

Subtotal/Partial/Biopsy 26 0.0017
Malignant transformation

Yes 26

No 84 0.0037
Response to adjuvant therapy

Yes 3

No 14 <0.001
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negative, weak, strong® 3 EZF& 1000 {ELL_E o JEE
fazA7o v b L% EoBEMiaEzR0 5 854%
diffuse staining, 75%KiE D BEMEZRD 256%
patchy staining& L7z, T#15 D> 65 patchy weak £ 7214
not stained % (-); diffuse weak staining# (+); strong patchy
staining % (++); strong diffuse staining% (+++) & |7 L 7z,
& 5 IZLATI1 & 4F 2he staining score® . o FHEF
(age, gender, tumor histology, PCNA staining index) &
stepwise multivariate Cox regression analysis THE L 7z,
LATI score & fli D FHE T & OMEBI I x? test.

Spearman's rank correlation TEEAff L 7=,

(# £

TRTOIBEWRTLAT 1 L4F 2he? i gtatt
(+~+HEBD, AENEFAORBREERERT
(Fig.1A-H), low grade astrocytoma & FiiiZ L glioblastoma.
anaplastic astrocytomall B W TLAT 1 @ %@k
DITLHE L TV 7z, glioblastoma DAEFITH LA T 1
D REREEDE L Db B o 7o (Fig.1A). HBRE
DHREMAMETBDICLAT 1 &R 7F F%
AW RINGREE T 7 & 2 A2 RERED R
BEI i (FiglHD, LAT 1 OfuEREdE L 4F
2he?D REG R L DO EF £ OB % Table 1127/ L
7o LAT 1 £4F2hc. PCNA, & X CHHME(WHO%Y
B EEDIEDHB % 38 & 7 (Table 1), Kaplan-
Meier 5 CHIET T2 L LAT 1 oRBITERIcERF
BICBDOEEEZFUFL T/ (P<0.0001) (Fig2). &
FH#EF DLog-ranktiiE DfE R % Table 2ICR L7zo %
25 BARHT (stepwise multivariate Cox regression analysis)
THbLAT 1 OREREEISERE TH > 7 (Table 3),
& 5 [Zglioblastoma (n=28)D T, LAT 1 Dy
P b DIE EFRIEARTH - 72(p<0.05),

(F =]

WO R VMl CRERTHIWEY T =/
BOBUAADERTHEZLIZBLAGNTWS, |
BHETOEBET, FLa—RE7 I BOHGAARD
EEHSTIIEL (B, 2D Z L2F|AL TPET®
SPECTCIEBEOEHZW A SN T 3EY, —4.
T/ 7 AR—y —ZHEERE NafkFEED
FHEPCFEFEOLATLABEET A EBHIGNT
WEBGFNEEIFRLE THo D TRAD o7,
1998 FiIz 7 0 — =¥ FENFLATIIE, KELHET
I 7 BIC B DTS { NadEfiKFERY I leucine, isoleucine,
valine, phenylalanine, tryptophan, methionine 7 & D W4Z8
T BEZRERTEY, bLblIv bDces Y
-l s rn—=— v 3l o LHEE
B rHice bV A ——THLEERTFERINS
2, B LARERWEER, EMIBLTIRRR
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Table 1 Correlation of LAT1 and 4F2hc staining with clinical and histopathological features of astrocytic tumors
4F2hc

LAT1
) ) () P +) (++) (+++) p
(o=21) (o=18) (n=21) (n=27) (n=22) (n=11)

Age (yrs)

0-19 6 2 0 4 4 0

20-39 5 4 3 6 4 2

20-59 7 8 g 008 g 8 4 073

60+ 3 4 10 6 6 5
Tumor histology

Low-grade astrocytoma 10 4 1 8 7 0

AA 4 8 5 00059 10 4 3 0.1074

GBM 7 6 15 9 11 8
Gender

Male 9 6 14 15 7 7

Female 12 12 7 R 5 15 4 0854
PCNA index

<5% 7 4 0 6 5 0

530% 10 10 8 0.0075 16 9 3 0.0264

>30% 4 4 13 5 8 8
4F2Zhe

) 12 9 6
) 8 8 6 00098
(+4+4+) 1 1 9

Fig 2. actuarial survival (Kaplan-Meier method) of patients with
astrocytoma whose tumors had LAT1 immunostaining of (+), (++),

or (+++)
p<0.0001
+)
e —
0 50 100 150 200 250
Follow-up time (months)
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Table 2 Univariate analysis of prognostic factors for survival
No. of patients 3-yr survival (%) p (log rank)

Age (yrs)
0-19 8 83
20-39 12 69.8
40-59 23 59.5 00030
60+ 17 14.0
Tumor histology
Low-grade astrocytoma 15 80.2
AA 17 534 0.0003
GBM 28 334
Gender
Male 29 333
Female 31 726 0.0051
PCNA index
<5% 11 85.7
530% 28 503 Ll
30%< 21 385
LAT1
+) 21 83.1
(++) 18 729 <0.0001
(+44) 21 143
CD98he
(+) 27 56.1
(++) 22 60.0 0.0004
(+++) 11 13.6

Table 3 Multivariate Cox regression analysis of the factors associated with survival

step Variable Relative risk (95% CI)*  p(log-rank)
2 Age (yrs) 0.1350
0-19 0.941(0.078-11.381) 0.9622
20-3%
40-59 0.800(0.214-2.993) 0.7403
60+ 2.783(0.824-9.396) 0.0992
Tumor histology 0.1766
Low-grade astrocytoma*
AA 3.673(0.636-21.207) 0.1458
GBM 4.396(0.923-20.933) 0.0629
LAT1 0.0032
(+) 0.119(0.028-0.513) 0.0043
(++) 0.229(0.075-0.701) 0.0098
(+++)
4F2he 0.4986
+) 0.667(0.231-1.922) 0.4530
(+4) 0.480(0.141-1.632) 0.2399
Gz
3 Tumor histology 0.2403
Low-grade astrocytoma*
AA 2.134(0.489-9.309) 03130
GBM 3.459(0.762-15.712) 0.1079
LAT1 0.0016
(+) 0.101(0.024-0.427) 0.0018
(++) 0.232(0.079-0.676) 0.0075
(++4)
F2he 03801
(+) 0.585(0.216-1.583) 0.2911
(++) 0.440(0.134-1.449) 0.1770
()
4 Tumor histology 0.1021
Low-grade astrocytoma®
AA 2.357(0.553-10.049) 0.2463
GBM 4.301(1.005-18.417) 0.0493
LAT1 0.0001
(+) 0.094(0.023-0.386) 0.0011
(++) 0.178(0.068-0.466) 0.0004
(H+4)
5 LATI <0.0001
(+) 0.051(0.014-0.193) <0.0001
(+4) 0.163(0.063-0.420) 0.0002
()
“Potential prognostic factors selected from Table 2 were used.
*CI, confidence interval.
‘Reference category
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BEECHEATIZEBHONTE D, RATIREO
MEAGBEFT. K. WETEERL TV 3, 270
FEEDH S B> & % > T,LAT1ECD98 light chain & fl—
DY DT, BWEEFKHED 7 IZ124F2 heavy chain/CD98
heavy chain & heterodimer (S=S #&) 2R T 5 Z &3
BETHHIELLHE» R0, SEO, FEEIE
astrocytoma (23175 L AT 1/CD98 light chain DFEH
ZRE LR SLATIO B a3 B L &
EFCchRBOs—7 v P IBEBTRIN
72 E GIZLATIOFR O FE BT % BEED T
5o

[3z )

1) Y. Kanai, H. Segawa, K. Miyamoto, H. Uchino,
E. Takeda and H. Endou. Expression cloning and
characterization of a transporter for large neutral
amino acids activated by the heavy chain of
4F 2 antigen (CD98).
J. Biol. Chem. 273: 23629-23632, 1998

2) B.F. Haynes, M.E. Hemler, D.L. Mann,
G.S. Eisenbarth, J. Shelhamer, H.S. Mostowski,
C.A. Thomas, J.L. Strominger and A.S. Fauci.
Characterization of a monoclonal antibody (4F 2) that
binds to human monocytes and to a subset of activated
lymphocytes. J. Immunol. 126:1409-1414, 1981

3) K. Hara, H. Kudoh, T. Enomoto, Y. Hashimoto and T.
Masuko. Malignant transformation of NIH3T3 cells
by overexpression of early lymphocyte activation
antigen CD98.Biochem. Biophys. Res. Commun.
262:720-725, 1999

4) Samnick S, Bader JB, Hellwig D, Moringlane JR,
Alexander C, Romeike BF, Feiden W, Kirsch CM.
Clinical value of iodine-123-alpha-methyl-L-tyrosine
single-photon emission tomography in the differential
diagnosis of recurrent brain tumor in patients
pretreated for glioma at follow-up.
J Clin Oncol. 20:396-404, 2002
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ZTNICED BEEDER
Molecular genetic diagnosis of sporadic and familial hemangioblastomas
and decision making of therapy

BT SLRE R ARG R . FIERERRLD . EAER AR SR
BE V. NE ERD, M BEEY, IR BRD, KB EHY. %@ KEEY

[IBEU®IC]

MEFEE. RADNR - FERICFRT 2@ T
bhH, BHEEMHED Z LB, DMRICHEELBE
. NRGEER, BEE O FEBEIC X B higAGERESE D 5
KEELE, HBAEEERZE T3 L0858, &
BHICFEE L 2SS MERECERRE LD, B
ET 5. HRZH T, MRI. CT 2T, EREHT
SELERSRE R T, MERE TR, EELES
HRELR (tumor staining)® B 5, ZOEE . 9 3#
PREMEEEEEECTSH % von Hippel-Lindau 3
(VHL)IZfE-> TR O, ZDBEFPRMERICEHR
EICRons I LbAn{kl{, /. ZEBEOE
B (MEmEE, B%. SelmE ). Eemso
Hia (HFEhn, T, FER. BIBEMERE)
ZLIELIERES™, MEFMEH, MAEME» RS
(VHL) 20, %, REEPEHREOEEICX
&N TTREZ 25, MFEETH > THERMEICREL
e, PIRMERONDOBITICHKET S LA
5THD, ZH L-EARENNHML W b5,
F7. FIEED v VHL T, B MEHEES 54
L. RICfUiESROMELEHITEILbH B, 29
L&, VAL ORREETFThH ), mEFEDE
FEfEFTbdH 5 VHL EBEIHEET (VHL #(s
F) 2HOEBRETZHIEAT. VHL TH 5558
3. VHL BIRFOMMIERIEEFER (germline
mutation) DHEEZFER T I, 251,
germline mutation DZERD ¥ 4 7z & - T, EAYIMT
(truncation)% 5| FRZTHD &, 73/ BiBHRICH F
Z3LDIZTFIToNBH, FRFhoy A Fick->T,

GHFREPTFRINES TS 52 EHBAL TE HO,

CHOLEERERIZLLAETH S, $/-, B
2RI O JEES AR < 5 1 5 VHL B ETF O AinEET
Z%# (somatic mutation) DHME X germline mutation
DEEAMAGDEEZ LLEBIICEATH S, #
T EE O, ThE CillFtER X OFiEYE (VHL)

DIMEZFIEEFI<BE L T, VHL B{EF D germline
%\ >3 somatic mutation OB {5 T-AET %2 fT\ o, ST L
7o

(W& L UHE]

NEE, UBEE X CBREMER A LOBE TR
247 > - ARFEEIME 2FIE 28 I, VHL (2fE 9 Seieitin
HEHME S HlThs, INsIcHL T, BEOMIRIM
DY VSERE X UEEESE (BEELL S5 74
y7uy 7 aigifs) 5 DNA L, VHL &
ETFH#ENT 2 3D exon DT RTEHN—FT B
FA42—%5ty PREL. 2R FAIKCOVT
single-strand conformation polymorphism(SSCP)¥# 1T,
T, BETFEEOEBERELLZOL., 208
22T direct sequencing 3% (- THREEELS| D B>
WTRET L 72", F Ao, IMFEMEIMEZFE 19 Flic o
Tk, ~7T oEEEER K (loss of heterozygosity, LOH)
DEMWIZOWT, REEE 3FHEMG) LD 7 D
micro-satellite probe(D3S 1304, D3S 1317, D3S 1038,
D3S 647, D3S 1067, D3S 1228, D3S 1603)& 2 fio
VHL {5 F A ® single nucleotide polymorphism (SNP)
(A1149G, K54/MA3B)2 VT, LED ) v o8Bk LB
EAHRE D DNA 235 2 ECRIT L7219, F/-.
& IIEME X OFIEREO & F M2 \» T,
ZDEREICOWTHS L 7,

& &Rl

A 28 28 Blh 14 ] (50%) = VHL #f5
FER (96 263, 57747 vy 7 @A
7250 DNA Ot D7z %, SSCP DREDA) %5
7z, EROELIIE, exon 1 D55, exon2 H3 5 . exon3
B AHITH - o, WEETIMT F THETL 272 1241
DRI, 7 3 /EEBE#:#% & /-7 missense mutation

(1 3EEEE) 2% 9 B, A YK (truncation)? & 72 3
frame-shift % £ 3 % deletion (JFFE K 5) #3241, exonl
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DNA W
Add.lhuna.l T ————————— ‘
band - TR
Tumar Normal S SC p m
abnormal B i
Sequenmng

Fig.1

MEFMEOBIEF2Wr. WMFHEEMEFECIZ, VHL BEF O AHEIEZE 2 (somatic mutation)DSFIEEIC TR
DENBH, MEMIEZE R (germline mutation)iZFE® &Nz vy, FIEMHMEHETIE. VHL @ETF O

ﬁ%ﬁaﬁﬂﬁﬁﬁmﬁ%ﬁﬁbehéowa>mﬁ

additional band 23F8&® S/ 8HE&I21E. direct

sequencing i TIRERFIOWRE%1T 5. FRIC 3p D LOH 2B T 3,

IEEE D splice-site mutation ( 1 HiEEEHE) 251 61TH
27203p LOH I3 47 L 7= 19 Bl 16 i 580 S 1.
ZD5 % 116l VHL BEFOEBRICED s i,
ZAUIH L, VHL 512 5 SERE S 2708 9 HI(5%
F)TClE, germline mutation 73 6 IS Sit, =
D95, 3Hid missense mutation T 1 FliZ splice-site
mutation, 2 $lid 3 HEHED deletion 12Xk 37 3 /F
(phenylalanine) DX%%# 23 2 LR TH -7, HME
FREEDELIZ, exon 1 533 B, eoxn 3 A% 3 fil(exon 3
IEEED splice-site mutation Z&INTH -7, 3 i
VHL JBfEF D germline i~ SSCP H:TiHl{EFREHE
Oottehoddd, 209 L 1 HITRMEFEDE
B9 DNA O VHL B85 exon 2 IZ microdeletion
ZRDl, £, VHLIEO 9flD 5 5., 8 fllidiEa
MIEIEZ b 22> VHL typel T, 161713 25884
FalE% 9 VHL type 2 Thoteo 7z, 9flth 541
I B IR (clear cell type)# 5.8 7=,

(-

[# %]

M SFEDBIEETFZWTICBI L Tid. 1993 £Ei2kE
FEWZEATD Zbar 50 7 )L— 7 iz & b VHL B+
HEfsh Tho  EEZ5D V-T2 LD ELT,
W DBDOMEBLINT LS, wFnd, IF
PEIME SFAEIBI L Tld. % < TH49 50%L 5 VHL &
BT O AMIEZ R (somatic mutation)?S & I T
B\, TORICEIL T, B, Neumann 5 i3 VHL &

ETFUNDOBETFERICL > CIEFELFET 2
THEMEZML TW52, ZOBME LT, mEFE
T VHL BEFICEENRD sz WilTid, Bl
D X 51T VHL BIEF D hypermethylation A513 & A
ERDONEVI EZHIFTVLAEY, L Lids,
VHL BEFUMMCER & & 2@ k7 H s Tk
2\, EE O ORBREHCIRITFEME M IHE 28 4 14
#1(50%) i VHL @EFEREZZD T35 55, 3p LOH
BLTwAIE, BEf Lz 1968 16 flicEoTEs
h. THEZ DEROBEFNELSEEREE DR
RAEZo2TWBIERZTHRTEHDTHS, 2D 19
Pld VHL BETFOGMEER SRS 5k 10 fld
Tid 64iC 3p LOH 23380 515129 E 3", Knudson
DEIFRT B two-hit theory THEEFE % B TZ 24
. ER 2Bl el vid T iz, Zhidgl
TEHWVWETEEZ Y, LEX->T, TXTOMEHIE
22T, VHL BEFORNEEEEREOFRRE
ThiEMETLIETICREShwEEZ NS,
727, PREEROBEEOFTIZ, VHL @ETFOH&k
MRZEREORGNEDER—EDO TV A —2%2DZ 1
TIRIFMEFEICBESINTE D, ZOREED S I,
[EEMiEIC B\ T VHLBETFOLEEMSED 5 hild,
MEFEOFERIZEBMTI2 - LickabntE
Abha,

ZhuzH LT, VHL ICfE S FREME BB S
%, EEAADOBEFZER (somatic mutation) £ b
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b, MEFOY oM L7 DNA Kkt 5
VHL #EFER (germline mutation) ZFR 3 Z L3
FhEBEHETHE, nick>T, VHL BEFO
germline mutation 2558.® & #14LiE. VHL TH 5 &R
FOLEDOCHEELCH 5 LHTELDTHS, VHL
FORETFEWEZ T L TCEOBOEFYRZIEE
ICEBRL ) 2EEBRO—DICBEINATLEY, 240
3. VHL ThH 5 LMEEZWI T2 2 LT, BEOFHE
SN AFHEECIEFEL L2 B IR T 52
EDTE, TSI L GEYUILBESLE SN 56
2V TPOTHS, MEFMEH T, VHL & 2ZH
Shiu, EHBREL2ZT2 - LsHRxhs L,
AT, VHL TidZA w2 LB hic 3 hiud, 5%
HIC VHLIR DFAE X B § 2 0B { 2B bIF T
H 5 KETIE, VHL @ & I iBEtEEEICE L T,

MHEOI LWL ThLBREFF vV 7—Th 554,

Z DFHIZ DT, HIREIH IS 2EK D> 5 DNA % i
LTHRADBETFEH 2T\, 2oERIcEIEE
IROMFEZ THEPEDPEREL TS, ZOHRERE
2. MBROMEBICH 2 L3 T3, BBEORR
Tk, 29 L2 L2 BRHT 2 ENEREES 2
EINTWiaLD, SHREHICEIEND 3 WIZEE
DiEEEZ T TEELEEHEESICEL T, EKRD
BEFIWICE > THIRFHEISEIRZ N3 Z L H O
EODEIRE SN BHNESL Z EIFHEEINS,
L& L. VHL @ X S ISBENTRELEE = HIET 5
BEEEEICEL TR, BROEETORIETEN
Bl TRERORMDH B LA LEDNS,

[x ]
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TJVATSA =T HREHEKUST ICEIT S
X RIS & DB T AR OB

DNA microarray analysis of gene responses to ionizing radiation
in glioblastoma cell line U87 (preliminary report)

NECR K2 BRAF R AR AR L RIS AR
Rt F#V, #H WAV, FH —D, Lk R, #F FHY

[IZC&ic]

TFUAT T A+ —v DEEERRITRE & L TS
BB I N2, ZTOHRFEHRERHRETRE
bDTiRA, BEFRBEEEOE LICIE, 7V F
77 A b —=fllaD BURREZEEZRET 2EFO
fRiTV DEETH S LEZ NS, HE, BRI
N ABEREREORETFRECET 2RSS
FHEINTEHY, VA 75 A —<fllaz
HREI b LN/, ZORRIEKRE—EDRMIC
LTk, A X DNA microarray # VT, 7
VA7 7 A b —< Ml a R & iR
BRBRET OB 2 JERA AR L. BORRRERE
HERETIRIETHERAET S Z L2 BicHzA
R L7z, SR, VA 7T A F—<fillakk
USTMG |28 \F 5 U A I 55 62 0 R A8 {E T 76 B
I8N — DENTHER% preliminary report & L T3S
T3,

[# %]

fHRaRE, MOHERES, oo =—¥: ATCC L h AF
Lk P 7Y% 75 A+ —<flllatk, U7, T98, U373,
A172, U138 Z iz, 79 2212 T, 37°C. 5% CO2
DEAF 12T RPMI 1640, 10%FCS 55l AW THFE L
Too BURBZMIZ 20 =—5Y IS TFFE L 72 B&
iciE, SECEREI oM X % B L ISR
BELFEZIC, 60mm > v— LT 2 BRI EL
12 T/ —VEE, ¥FLAFRER, Mgk so bk
Dan=—%, ABRLEAREZHFALER L. X
BHEEEZ, BIIATFTA o8 X HHEGERE
MBR-1505R2 % f# L 7z, 25cm F/5 7 7 A 2 TR
L7-fifia%, BE/E 250Ky, BEH SmA, HEBE 200
rad/min. DFAF 2T X ARIEET L 72, U87 % 5 2 Dfflia
HKOPTRPEFEOBRBEZIEEZTTIEEZLD
Nz, (K1)

RNA HiBf, cDNA fEMK. hybridization : total RNA

DHEEIIEEME 7 £ /7 — VRIS TT ., ElET R
RNA fluorescence labeling core kit iZ THN 7 L L7z
c¢cDNA #{E8l L 7z, DNA microarray &, [A: %
IntelliGene human cancer chip ver.3 Z {8 L 7=, F#:®
78 F a— Iz, prehybridization % MEfTE. 12
~16 FFE® hybridization % T2 72,

EETFIA v, T—F BT 7 7 A 2T confluent
IZBETE L RIS 6 Gy D X ARIEE % 171,05, 1, 6, 12,
24 FEfE2IC total RNA ZIRHLL 72, 4 time points T
DM L7za vy bu—)b e LTRGBS L Tk
V> US7 Mlfidds 5 ERELL 72 total RNA Z Va7, Zh
FhoOHNEDEE DNA chip ETHN 7L L
THAED . BT 7 b7 COAEL 7z, HHE
SDFAD £ EfE{iE GMS 418 Array Scanner # {H
AL, 7= BITICid ImaGene verd.l ZfEMH L.
normalization |Z {Z housekeeping gene ¢ ribosomal
protein S5 Z f\V27-, FHRD LF/ LGB EFOERIZ
normalization #, £ A + 77 A LTy 7V H 2.7 B
EoboEERL 7o, BIR L 728 {ETF 134 time points
DEAHAE ETRAEOFE LTRRLE, (K2) #f
HoHBZEANEEZELE LW SEED . Htdh
Favra—roy s, EzBEEEos S
Lt L. normalization B D EFEM = KR L 7.

[iF Rl
b L 7 EE I GER S WA RB LREEEFZ U

TicHET 3,

WH# 0.5 R C 0B ARG T

1. eukaryotic translation initiation factor 2, subunit 2
(beta, 38kD)

2. nuclear factor of kappa light polypeptide gene
enhancer in B cells inhibitor, alpha

3. myeloid leukemia factor 2

4. Ras-related GTP-binding protein

5. ras homolog gene family, member A



6.
74

10.

11

14.

15.
16.
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Colony formation assay

radiosensitivity

0.1

SF

0.01

—4—A172
—8—U138

—&~T98

0.001

—#=U373
——U87

Gy

B

Results(scatter plots)

0..5h

S b

B2

glutaredoxin (thioltransferase)
anti-oxidant protein 2 (non-selenium glutathione

peroxidase, acidic calcium-independent phospholipa

se A2)

. collagen, type VI, alpha 3
. guanine nucleotide binding protein (G protein),

alpha inhibiting activity polypeptide 3
lysophospholipase-like

. adenine phosphoribosyltransferase
12.
13.

integrin beta 3 binding protein (beta3-endonexin)
CD44 antigen (homing function and Indian blood
group system)

keratin 10 (epidermolytic hyperkeratosis; keratosis
palmaris et plantaris)

guanine monphosphate synthetase

ClpP (caseinolytic protease, ATP -

dependent, proteolytic subunit, E. coli) homolog

20.
1.

22,

. B-cell associated protein
. collagen, type I, alpha 2
. eukaryotic translation initiation factor 3, subunit 2

(beta, 36kD)

malate dehydrogenase 1, NAD (soluble)

Xray repair complementing defective repair in
Chinese hamster cells 5 (double-strand-break
rejoining; Ku autoantigen, 80kD)

FYN oncogene related to SRC, FGR, YES

a1 RETORE LABEF

1.
2. hexabrachion (tenascin C, cytotactin)
3. aldolase A, fructose-bisphosphate

4,

5. tyrosine 3-monooxygenase/tryptophan

vimentin

RAD?23 (8. cerevisiae) homolog B

Smonooxygenase activation protein,
zeta polypeptide
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6. integrin, alpha 3 (antigen CD49C, alpha 3 subunit
of VLA-3 receptor)

7. caveolin 1, caveolae protein, 22kD

8. profilin 1

9. early growth response 1

10. v-yes-1 Yamaguchi sarcoma viral oncogene
homolog 11 1 eukaryotic translation initiation
factor 2, subunit 2 (beta, 38kD)

12. topoisomerase (DNA) II alpha (170kD)

13. ubiquitin-conjugating enzyme E2A
(RADG6 homolog)

14. Xray repair complementing defective repair in
Chinese hamster cells 5 (double-strand-break
rejoining; Ku autoantigen, 80kD)

15. thyroid autoantigen 70kD (Ku antigen)

16. eukaryotic translation elongation factor 2

17. centromere protein F (350/400kD, mitosin)

18. plasminogen activator, urokinase receptor

19. integrin-linked kinase

20. Fas (TNFRSF6)-associated via death domain

21. diaphorase (NADH/NADPH) (cytochrome
b-5 reductase)

22. high-mobility group (nonhistone chromosomal)
protein 1

23. integrin beta 3 binding protein (beta3-endonexin)

24. cadherin 13, H-cadherin (heart)

25. malate dehydrogenase 1, NAD (soluble)

26. exportin 1 (CRMI1, yeast, homolog)

27. chondroitin sulfate proteoglycan 2 (versican)

A 6 RETCORE LR EET
1. high-mobility group (nonhistone chromosomal)
protein 1
. fibronectin |
. hexabrachion (tenascin C, cytotactin)
. topoisomerase (DNA) II alpha (170kD)
. transforming growth factor beta-stimulated
protein TSC-22
6. eukaryotic translation initiation factor 2,
subunit 2 (beta, 38kD) '
7. collagen, type 1, alpha 2
8. glutaredoxin (thioltransferase)
9. collagen, type VI, alpha 3
10. malate dehydrogenase 1, NAD (soluble)
11. CDC28 protein kinase 1
12. caveolin 1, caveolae protein, 22kD

W s W

13. ribonucleotide reductase M1 polypeptide

14. cytochrome ¢

15. X-ray repair complementing defective repair in
Chinese hamster cells 5 (double-strand-break

rejoining; Ku autoantigen, 80kD)

16. active BCR-related gene

17. ornithine decarboxylase 1

18. cadherin 13, H-cadherin (heart)

19. paxillin

20. tyrosine 3-monooxygenase/tryptophan 5

-monooxygenase activation protein, zeta polypeptide

S 2 FETORE ERBET

1. vimentin

2. insulin-like growth factor binding protein 3
3. prefoldin 5

82 24 R C D38 EREET

1. prefoldin 5

2. insulin-like growth factor binding protein 3

3. glutathione peroxidase 1

4. hepatoma-derived growth factor
(high-mobility group protein 1-like)

5. non-metastatic cells 1, protein (NM23A)
expressed in

6. hexokinase |

[# %]

INF COERESE I, MiakicERET 3 X R
MRIZ 1Gy L TA 6 10Gy L EETe. EBROBM
X W& TH 2, SEDOEROED X HIRRIIDL
TOREEZEBLT 6Gy IKREL e LLan=—(D
R T 6Gy ML ETOEMIARMA O EFEDOEHEE
Lot L2 BSREHEDORETFRRCESR
HEzRALERECHENE (AVveoh 2B THA
&L ARBREKFENIC. RERETOERE. EHsEm
L. X h&HEELE Lo BHHEMENSD 2V
L. AT R F— ABEBRETOBEERIEIE 5Gy @
MRS 2 RERILLNICRItR 3 2 LGS h T3 2 &9,
5.1~6Gy DIBE T/ V) A 7 7 A b — < HildtkDilEE
HELBEESIRES NS LOWMENH B I LY, & T
%%, Time points DEFEIZ AR, RO ARG
EREFORFARBEZEEL -, SUEMGEREET
DEBOBBHELZESHR TH Y REELR»E
HETHAT 2000 H 3720, BHID time point 2
5 30 #8ic b time point B FE L 7z, HHEBERHIC
FEOEF L GBETIE. 12 BEZUEBICHERO E
EnaronBETFID S0, ZOEHRLEL
T, fHH L% 638 EH O 70— 7 HEKEEEERE
FThbh, zohiAKREETREFLEZNGICH
ELDBEFREEEFNTOAE, BE LHRE,
F—VNBEOBEDH v b A 7H, EOHENEZS
3, XRBHEROBEFRROZELE LTE, 9
DHBR ERBETONER., BEICRE Shi 3819
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oncogene, stress response, growth controle, DNA repair
%D, \hW 3 genotoxic-responsive genes? 3% { &
bz, £z h o DBEFRAENICEEETL
L CHRFETERAEEEL TV A I EHTFES
hic, 4%, ThooBEFROHEFM L, EA
HERBr I o IKBHZI NI bDEEZI OGNS,

BEHREZEICE L T P3 287 P —
ABEOBETFICER L HE1E { 25055819,
SEDHRZ DEBTREV LR L HBETORTH
and K-ras , IGF- + , NF- & B, Fas (2B LTI iR EX
& OBES Y 3G T h TR D, EIREVEETR
tEZoNB, S8, B 3HHEEZELZETS
flfakk & DHEEROBRIZ, ZhoDRETICHE
HIRELEZ 3B,

BUHREZELIAN O 5T, BHE 0.5, 1 Ff#IZ3
B LR L7 integrin BHELEE T & X SRHEROM
fafg@hEe L OBSEOLHEI N TV 5, ZDZ LK
FRESIC X 2 EEHREOMER OMES. B
BRSO BRI > LB A DB L EZ
55,

Bl E preliminary 4 COWMEZ L1, $#. Pf%R
DOFEE LT, FEDBEFICNT 2EE. ER
HIFH'?, fboMIfak? 2 Firdk & o, 2hs
DRER L BERIIERSIE L OB, HiC8ET
BRGSO ERNH T o B,

[ &%

AW D —F EE AR B R E L v & —
I TfFh iz, DNA microarray (2B 5 {8 % T8
2 ¥ L IRRERFEEE —HE GE—BEHEA.
ImaGene 12X 2 F—VMBICHBISZ2EEZ Z LE
WiER RS MR, BT EEZ £ L2,
PRI F s, BREREMTFLEICECEH L E
Yo
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Proteomics for searching the molecular factors
related with chemosensitivity in human gliomas

TRERFERABEE LIPS, MR FELE
FTERDIA L ¥ § — T RRERETTRR

AOBREY. BHE AP, Bk BEY. mO EEY. BAR B0, i &Y

Key Words : Proteomics, Proteome analysis,
2D-electrophoresis, glioma, chemosensitivity
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MlaeHEBETHRALTw2L£Y vl (7o
TA—L) OEBR BB ET O BifiE 7o T
FEZALEER, ZoEMiE. ZRTERKEE
(2-Dimensional Electrophoresis: 2-DE). B &4 #T(Mass
Spectrometry: MS) &, & F 4 2 AOMEREHIHEIZRE
VIEFAEILERLTE TV 24EYFERIF
(Bioinformatics) S & N3 Z LIC X W AMHEL 2 -
72" mRNA LRV TOWMEHNY 7 27 AcBET51H
iz, DNATA 707 LA DOBHIC L b REA IR
ATETL LR, AL LT 3 EMBRRD
BAENZEGWFRY V2 ETH Y, 2 OWEERE
IHIRREH P v SV BHEERZ EITKE (K
BELTWw3, Thoy Y A 7EREERZY b7 —
JOFETIZ. 7T A I s AOFEEZHVAEICL
h#o CRIEBIC 2 2 0HTHH, EGBEROTIEFEN
LHBICBATHS EE Lo B, EXOFEIC
BTk, ZoRINOGHIC L HEL OFEEBOME
WA RBHS Ic E ., IGRICERT 50 FERND
RuiZahcnwl ZLtaifahns,

B4 DIEFEICEEZ R TEBES ) 4 — < DGk
B RN RO BEE L HEO—DTh
%, BAEFINF T, MBAIRZHESEL WA
AAT v A RZHACT, BES) A —< 0Lk
EOMEBIICE Y A TEL, Zz0ER, FA—M
2 O IEE T b BABZEIDENEICEL > T
3 Z &, IBEROMER{LIX glioblastoma IZ B W THET
HHI L EVHShELR o, £, 290k
EYENREOSREE S 2 TV 5 BRETFEEL L
(2BRVEINTVE, LoLieds, HifamksE

EELNATT v A ORRITEENBEEEL 712
RERLTWwB EIEEAT., FEL08BEFHRRIC
HI(EREIMAFNTHD, ChooBEEE»S
7V A —v OEYFENFROERIAZ Z LT
Bz, BRICFST2EELEREES I, H
EFHRICET 3 L BN LRELLETH S,
FuFA Iz ZAEHVE I LIk D, FEFEOEH
BREZEOB WL, ¥R I7HLRLTOEKOBRE
FHREOZEL L CRAAREEEZEZoNS, AHFET
i3, VERIRZERBEOBR L 0 FA—L - 7
774V v IRy —vioinEEETAZ LIk
O, PEFIRZELEET S 7 o ERR T
BIEREMELE, £ ZhonfERIZ. 7Y
F—v DEYFHREESFLRALTHEL, R
REHE AR RO Al BT n T WL BR B H AT &
hEM» FBRN L BEEELEZ 5720 QR
—~&thhS 5,

[H&REAE]

Materials : FRERZMIPHEE L TOAEBES ) 4 —<
65 (glioblastoma multiforme [GM] 52 ffll, anaplastic
astrocytoma [AA] 13 ). oligodendroglioma 8 ff], 1E%&
MeplzaRe L,

Study design : Z 415 OREFNZHS L BUT o 8 #%
FHEEERE 1T\, 30 EEOZER D S L ERERH ]

R FEL R WERZ, 78 b— 2EHEE S
L 71858 & > 9 BLa e & RSB (Resistant group)
IZEL, 1AICOBERERADORWE Sz,
PR F— AOBMBRIN T ZRER L LTl
HERE (Sensitive group) L 7. Z OEERIT 7 o

— 88 —
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TA=—L - Ta774) v TRy —vDEOE KR
THEELIL, AREEAEROBRLZ Y VB2 H
Bl

Chemosensitivity test : JEEHE % FHEE S IcflY
L. single cell suspension (ZIEVREE & L, 30 fi%ED
A ZEREARICB T 2BENPEED 1050
1 DIRET 8 B X 7%, BHZEEH0EE
Hh (RPMIN1640) TEIMIEE/Z T - 7Y, HIZNEE
Propidium lodide (P1)IZ T DNA §efa%fTus, 70—+
4 b A—%— (FACScan)iZ TH DNA BZHIE L 7.
RRFIEIL DNA EA P 7T LIZE1) B sub-Gl peak
DER (7H b= 2AfilAORMN) B LRIk
7 GO/Gl E— 27 DIET (EXMIEDMA) %8 L
L79, FRpc, FRLEEOMIAZ ¥ AFRa L,
Ml (RERG. ZBRHE) 288Ts2Lic
X0 7R —> AMIAD L BIE L 7,
2D-Electrophoresis : Hi#fRE40>5 homogenizer & 5}
HEEAB IO 7077 —EHEEMZED lysis
buffer Z VT # ¥ 87 HE%ZMH L. WENERS
ICEAEER L 72s 20 100png %, R¥FE L CHAPS %
&1 sample buffer IZ¥EMEL . ImmobilineTM DryStrip
(pH3-10)& MultiphorTM 11 # W T—XRITHEES
BRIBZT -7, HvT, SDS & DIT AT
DryStrip O #i{l 217> %z#%. —XJnH SDS-PAGE
ZHAT L 7o SREPEICTAR Y b EARILL 25,
Melanie 3 software & SWISS 2D-PAGE 57— # <X — 2
IZT7R 7 74 V)V TRy — o DRERELY - BIFA T
ol B8

MALDI-TOF MS (Matrix-assisted laser
desorption/ionization-time of flight mass
spectrometry) : ARy FEYOHL, Y Tz
TYAVAMML 7%, Bohi7F FiRAD%E.
AXIMA-CFR (EBUERT) ICTHROWZTo 7%,
BonkA7F FHROEAZELEDLS, BEY 7
F MASCOT % Fl\> T peptide mass fingerprinting
(PMF)IC X 2% v A EBRER2T>7.

Statistics : SPSS software = X 1) i %17 - 7=, i H|
BEWELEET 25 v 203 EE o
(discriminate analysis), 707 A4 —54 » 707 74 1
YIRE =T X B FIEFIE O ELUE - BERE O RIE
IZIZRERERY 2 5 A & —f@Hf (cluster analysis)% b,
dendrogram & L THEEL /2,

[#& #]

2D-Electrophoresis
ZRITCESKBOME. FHH 350 B Ky b
DIHES NF(Fig1)o & DERR Y — iR
IhEENBHoN, FA—EBNOEETLS
CDELBARy FBRWFEINTS, BZHERHLK
BEUEHTR, SHHTHEL TREOELT S A

Ry b OSFE L 72 (Fig.2).
Proteome profiling patterns

BTV A —= 65 PlicB T, BREZHER L (B2
BHTHBICRBORL2 Y vV HIZ37BEEL
7o ZDRREIX. > 7 FMBEER. cell cycle B,
HBAE %, transcription %% 2% 7 23R D regulator 7
ESIRIZH 1= 555 BERmMD Y v 2 8b 10EE
ENTwk, 37 @D VR IBDH b, 24 fHDMER
EZEHTLIDRMIERAL, BEASEZER TR
BL T,
Cluster analysis

79 BletsE. a7t —LBTICETHTs I
& — AT L 7458 % dendrogram & L T Fig.3 12/ ¥,
IEWHG & oligodendroglioma i3\ > & BATEEREIC ~
TAY—=ENTEY, 7uiAd—4L - -7u774Y
YIRE—IZk Y, Zhb k astrocytic tumor & D
BN THS Z L BRI N, Astrocytic
tumors Tld, BB LR L (EBRZEFICoD
NT7FAY—IhTwid, —HlEFETEELT
77 AP —SNTAFEGIDEEL 12,
MALDI-TOF MS

ZRILESEKBOS L EORE Y FEREIDHL,
HEBOWZ2THIZLiCk D, V2 EOREHSH
BTHok, ZORRER., F—FIR—RIETL R
By b=y Fr7E—HLTukd ZXTERK
B7— Y R—R EICHEE L ¥ >~ 38 7 B (GFAP,
apolipoprotein Al 7z E)yPHREID Y 8 2 BORIEIC
FHTH 3,

(£ %]

TaFA I s RiE, & LERO SR FER
THBIVNITEOERE (a7t —20) 2 RHE
WCRITT 5 Z LT, 77 AMEHROBRESN 4 i %
BL, 77 L LEROBRZERZHD T D DHER
EBERETILEZANE LTSN, Hx L
T 2EEORRE, 7/ LEROFER 707 74
VDZEF) & B S THEMET 535413 mRNA % @47
WRETBFSFVAZYV T F—LDLRLTHITD
NTEH.DNAF vy 7 L2 RBE L2 O,
REEYE. MR, Mg h L C oA TcEHRD 7o
T4 37 A% EE B2, Rk, ¥ 0K
HEER - BIRBEMOBE & o IR %S H
HEDAZ L WIHBELS T4 — AMFIcER
L, ZVA—<iICHZEA. ZOBR. 7L
IHYV—RBELMS, —XAESKSr BN
B70TA—L 70774 TRy — AR
PW D H7e & T IEANRZH L\ MHa D HEAE A9 BT
FTCRBLLTWAAEENTRRE N, I54% 51
MOEMIZL D, TN E T HE faic k 2B
Boa»oBW SN T MIEESSIC, LM
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2D Electrophoresis of the human glioblastoma samples. A chemosensitive tumor (left)
and a chemoresistant tumor (right) are shown.
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Cluster analysis of the proteome profiling patterns related to histological diagnosis and
drug sensitivity. A dendrogram using complete linkage is shown.

THRAEEIR & ER L 2@ TA 3 LBbh 3,
BLXOFICTEZHERRVBREN ML 225 3
SH., 7V A =D LEREPRERBIE IV
REBHREGCOBFMENIETH 2,

—iRIC, TSN 5 8(EF 0 34000 9 &, AL
DHIBIZ B W THEEMICERE L Tw 2 8EFIZ L
—8WTHN, TRTFA-LBTONRLELZ 7 V8
JEDEIL 5000 BE L IhTw3", SEODZRT
BERKBIC I DB L 2728y FEUE 300 205
400 BETH Y. VIO LATOMHBEICE L E o7,
BEOZKTELRKE TR I OBREOREHNER L
EZoNBH, By ook PBAKEDOE WY R
JHOMY, FEAPTTEZV 2DOETIZH
FTERKB T2 LEDTkRIcL D, BHBEZE
DB LBAETHB, . —DDARY bicH

ROy RIVEBEETNTOLTWHEELE .
MALDI-TOF MS iZ X 2l B R o175 Z L ic
IOBEHBEAEGbAET 2 LHiFahs,

ZH o EEOFML BRI, b 3% - B
AER#EE T 2EE CRHRENCRELTwE Y v
NRIBORERECE Y. ERL D LML - @R
LN BREOBIRYAREL 2 b 5 5, BRI
HiEE LT Y/ LBIfO—BL LTI bW
L. N4 A 7y A RERACTERNC X 2 S
ZEEAETALOVEBEZ SN D, BA L, FACS
iz X % apoptosis DRI ZIEAL =4 A7 v &1 %
ickh, BEZ VA —=BBREO@ILET>TE 5,
I OEFBZESGOETREE T CIc S AL 5 E
GEENTHE Y. BWEMEHISHET 213 BRbE L 7
BEEATTH S EFEZ 5N 2, in vitro DR
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Cluster analysis of the proteome profiling patterns related to drug sensitivity
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Comparison of the spots on 2D electrophoresis among the chemosensitive and

chemoresistant samples.

i, in vivo DBUNEEEE KL L 72\ S8R b RIR
MZzMERE L ThIFeNn s, Lizdi>T, in vivo
DIREZ R - - X FHHERICHEEHEF L 256y
5. mRNA $ 5\ d 7 v 7 EE2 M LT 275
CLoEIEIRZEZICH B, SRIOBEHIZE VT,
astrocytic tumor D7 7 A% V) > FHSERAZ HERE & KR
ZUBTHRETA2HIBRONLDIZ, ZD in
vitro & in vivo DEREDEIZ L A BETFHREREOE A
—@EtFEZEND, —HT, Ther5v A2V 7
F=Lbdwvid7oT4—L%Edik Bl oTT
ERELTH, BERRNZEINE WD, 20X
W77 74N E invivo DIERIZNER & DRI % RE
T2 ERBEFTIER, Lichi>T, WIFETIE,
BLrDy R VEOBERITZED D & L bic,
AEZERBROMRE L BEFHRE 0774 v 7
N = EDRIGERR, T—oR—RE L TEH
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Novel methods for diagnosis of glioma using glioma antigens
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Fig. 1 SEREX with sera from glioma patients
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EBM and IAT in glioma therapy
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Table 1 Comparison of our 66 glioblastomas with it in Brain Tumor Registry of Japan (BTRJ)

Factors Our cases BTRJ P value*
(85-01) (81-93)
N 66 3621 B
Age 58.0 + 15.8 55.4 -
Karnofsky's performance scale 60.1 *+ 25.0 57.4 -
Surgical reduction rate (%) 63.6 + 314 54.1 .
Chemotherapy or IFN- B (%) 90.9 70.7 0.0003
Radiation therapy (%) 76.6 78.0 >0.9999
Effect of the initial therapy 35.1 - -
1 years survival rate (%) 58.9 51.1 0.2151
3 years survival rate (%) 25.0 12.9 0.0041
5 years survival rate (%) 8.9 7.6 0.8158
*, Fisher's exact probability test.

Table 2 Statistical analysis of 200 gliomas in therapeutic results and survivals

Factors Data Effect of initial therapy Overall survival
Single- Multi- Single- Multi-
Variant Variant Variant Variant
Age 445 £ 225  0.0180** 0.2862 <0.0001 * 0.0312
Karnofsky's performance scale 65.6 = 23.8  0.0008** 0.0049 <0.0001* 0.0170
Surgical reduction rate (%) I 65.9 £ 319  0.4790** - 0.0088 * 0.0835
Histologicay (rate of GM, %) 315 0.0014%%%* 0.7798 <0.0001 * 0.0024
Chemotherapy (%) 84.0 0.0227% 0.0116 0.0098 ™ 0.0073
Use of ACNU (%) 67.2 0.2890* - 0.4399" -
Use of more than 3 drugs (%) 25.8 0.0439* 0.3908 0.0024 * 0.0260
Use of IFN- 8 (%) 68.3 0.1628* - 0.3932° -
Radiation therapy (%) 72.4 >0.9999* - 0.7736" -
Effect of the initial therapy 39.0 - - 0.0237 * 0.3876
Maintenance therapy 40.2 - - 0.0002 * 0.0108
*, Fisher's exact probability test; **, Mann-Whitney's U-test; ***, Student's t-test; ****, chi-square test;
#, Wilcoxon's test; ##, Wald's test; ###, Mantel-Cox's test.
Table 3 Results of 60 individual adjuvant therapy
Histology N Results Effect MST
CR PR NC PD NE (%) M)
All 60 1 25 12 11 11 53.1 22
Low grade gliomas 8 0 4 3 0 1 571 35
Grade [l gliomas 19 0 7 6 2 4 46.7 25
Glioblastomas 26 1 8 3 9 5 42.9 18
Medulloblastomas* 7 0 6 0 0 1 100 39

*including a pineoblastoma; NE, not evaluable; MST, median survival time excluding the survivours followed shorter than
1 year in glioblastomas, 1.5 years in grade U and 2 year in others.; *including a pi
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Table 4 Statistical analysis of 60 glioma patients treated by IAT

Factors Data Effect of initial therapy Overall survival
Single- Multi- Single- Multi-
Variant Variant Variant Variant™
Age 455 + 23.8 0.0677** - 0.0025 * 0.8610
Karnofsky's performance scale 63.9 = 25.9 0.0010** 0.0094 0.0003* 0.0081
Surgical reduction rate (%) 65.0 + 32.2 0.5533** - 0.0742% -
Histology (rate of GM, %) 424 0.0927"" - 0.0395 7 0.0995
MGMT/ B 2MG ratio 6.3 158  0.0426%%* 0.0136 0.1784" -
Use of ACNU (%) 57.6 >0.9999* - 0.7132* -
Use of Pt compounds (%) 42.4 >0.9999* - 0.7337" -
Use of more than 3 drugs (%) 42.4 0.1541* - 0.0109 * 0.1294
Use of IFN- 8 (%) 91.5 >0.9999* - 0.3357" -
Radiation therapy (%) 62.7 0.1395* - 0.1612% -
Dose of ACNU (mg/m2)® 92.4 + 185 0.0338%* 0.0191 0.2010% -
Effect of the initial therapy 52.1 - - 0.0033 * 0.4100
Maintenance therapy 62.0 - - 0.0024 * 0.6493

*, Fisher's exact probability test; **, Mann-Whitney's U-test; ***, Student's t-test; ****, chi-square test;

¥ Wilcoxon test; ™, Wald's test.

Fig.1

A illustrative case. A 84-years-old women who had suffered from a months history of progressing motor aphasia
and dementia by a lefi parietal cystic glioblastoma (Left, Upper) was underwent 50% resection of the tumor (Left,
Middle). Postoperative quantitative RT-PCR showed that MGMT/ 8 2MG ratio of her tumor specimen was
0.0002 (Right). Two months after the initiation of the adjuvant therapy with 100 mg of ACNU once and 3 x 106
[U of IFN- 8 3 times a week for 2 weeks and then once a week, her tumor showed a partial response, over 50%
decrease of the tumor size (Left, Lower). She is now well at home and is continuing the maintenance therapy with

[FN- 8 once a week.
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mono-L-aspartyl chlorin e6 (NPe6)%Z FHu\iz
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Adaptation of photodynamic diagnosis (PDD)
with mono-L-aspartyl chlorin e6 (NPe6) for malignant glioma
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The ability of laser-induced fluorescence spectroscopy to delineate tumor margins intraoperatively was studied using a rat
intracerebral glioma model. Following mono-L-aspartyl chlorin e6(NPe6) was injected intraveneously,the diode
laser-induced fluorescence imaging of tumor bearing rat brain was performed under operative microscope. The significant
fluorescence signal was demonstrated in the tumor bulk and peritumoral zone, but no optical change was demonstrated in the
adjacent normal cortex. The magnitude of fluorescence signal in the tumor bulk was greater than that of peritumoral zone,
And the fluorescence intensity was adequate for tumor detection under administration of 2.5mg/kg of NPe6 and for 30
minutes to 4hours after injection. Contrast rations of up to 7:1 were found for glioma:normal brain fluorescence signals. The
histopathological examination demonstrated the ability of theses studies to differentiate between normal brain and glioma
tissue. The application of laser-induced fluorescence imaging using Npe6 may allow for the more accurate determination of

tumor margins and may increase the extent of removal of the malignant glioma.

(¥ 3]
EAEMREEIE O e R 2 12 R AORE H 1 o R R st
EMZZZEDX—BITH 2, Bic{LFBEDRE
MEFOMBIRENTREN TV B8, Z DIEER
BB O Z I L THoHRER L BR2E
Tk, 20ERAE LT, BEEOBBEREIC
BE L HHOHR, MERESEOEIT ok
REBETONS, Fi. EROME CTIIHBIHHE
HEDHZHEFE L FRICHBT 220, FROKE
ICEEBOMHEOR EBEEL S Tw3™S, L
L, BEEERERCIIIERER & OB R 255 Mk
2B 73% < TR0 O B 2 EHREEE WP O SEMEE T
fHIcbBEb ST, +aAMHESB LI L
bk (e, E, ATRWEERY. BRfa > b
T —)LIZ%f L hematoporphyrin derivative (HPD) %

(FE—1R) BEWEZ EEESPICH D AT,
BHALFLX —DA MR L B LB e L
THEE D JBTE % FER 3 5 RS2 W (photodynamic
diagnosis ; PDD) %, B2 Z DMALERIGIC X O a5
LA A TR 3 B AR 1189 (photodynamic therapy ;
PDT)DRDE ST 3Y9, FoHREEWE
T& % mono-L-aspartyl chlorin e6 (NPe6) iZKEMET
b hEMATORMBEL, BEERIECERL TV
5 FORRY 5 2 DEAEBMINEEE T L OMA
TRHHS N T2, Lo L, BEEEOIEEHA~
DIGAICE T 2 AYMEOBE 3 e, SET v
(R & N RICERE Lo TG 5,
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SDF v b ((FE330g 370z, H 108K O
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HIEPH» 5 2 mERAERES EIC Y VICTEHR
v, 27GHEMER LD 2 mmE THEHIL C6 rat
glioma cell (5} 10°f@/5e1) %¥EARME L HAEE 7
v 2R L 7. 5 HRICE¥EROFMEZ T VWRERD
fEEETER L. BEIRE D NPe6 (1.25 mg. 2.5 mg.
5.0 mg. 10.0 mgkg) %5 L7, BB A A —F
L—HF—%BH L Z0HETHRY, BROELE
CCD WREHEEA X 7 CRisR L. #DEGEE%: NIH image
(ver, 1L.6) ICTHIZE L7z, L—F—133EE 664nm, [
1 2.0 em, NPe6 ZREEE2wEIHT 10puw
ICRREL, 20%B7y PEER, BEEEREHL.
HEHBOREEBENREZ T 7.

1. mono-L-aspartyl chlorin e6 (NPe6)
FrIER—LEO DBRICH S _EEAPREL
720 YRORFI1TMEBICT AN X VBHET
FiG& L T3 aT’ 797 OWE BRI EEE
¥k TH %, PBS i TIE soret A5 398nm. Q ¢
502, 530, 620, 654nm IZE— 7 DSEFET %, L L.
MEFTcE7L7 sy, YRBEASICESLAEET
5 1= ORISR EREMIZ 100 15nm BE)¥ 2 'Y,
ZDEBDITANTES B E Y EOEEYEIC X BRI
(576nm) H> & ¥, FHEEEME, RhEZE. Bt
IR T B2 (Fig 1)

H2C=HC CH

,Fﬂz Eﬁz COONa
Cifz =O
COONa f“

NaQOCH3C — ¢ — COONa
H

Fig.1

Structure of Npe6
2. ¥4 A—FL—F—L A5 A

- i A i 88 A7 O i R B 2k [ 1 i BE A
(OMS-600 F 72 Y EE)ZME L THAIZTK
(Fig.2) o NPe6 2R & L THE 664 nm D ¥4 &
— FL—— (I TEERE KR)% FREMEEE
BEoHEEE L FARICRAZE T NPe6 DiIEETT
ABEHIC LT A4 4 —FL—+—%%iElZ AlGalnP
PO SEEEL - —FRF, FEEL -V —FF
DFEBEEZHHT 2 - 0 OREFHBOGHER),
ZhoDfilfHERES XUAN - BERE» BRI
T3, FEEL —F—FRISBEFEIC XD PL
HE% 664 nm ICFRE L7z, 2D 664 nm DHILIERE
AT PVOFEEEZR L TED K PLIER 664
nm QDAY FRR T 4 LY —(EB¥ETE K

)% L —F — S RE L -, B 7 74
—EIRIcE VY 7 Ly XA LRI ICEE 20
mm DOEEHIzHhE—IcHA 10 Wem? o LT
B L7, T OREXEIEEHEND 65 L - SEE R
FERIERT S FLER 664nm O/ vF 7 4 L5 —
(Kaiser Optical Systems, Inc. USA)% &0 3 ¥ E 664
nm OREEEZEMR L7z, /v F 74 Ly —DEAIZ
X h NPe6 DU 664 nm THbE L T 672 nm 2 E—
7% OB EOSENERIT N EERN X CCDERE
THREEE 10° Lux (WV-BD900. A T EEREH KIR)
W LTEH L, BHLLERIZE FARERD 2
fTV72ase TV CEIHI L T8 L 7.

S5-VHS VIDEO

INTENSIFIED
= CCD CAMERA () 5
PIODE ;
e OPERATING
LASER
: MICROSCOPE
mw L V' GRAPHICS
- i DISPLAY
o - NOTCH FILTER BOARD
( NOTCH FILTER
e ZOOM SYSTEM
BAND PASS
FILTER OEravE
QUARTZ FIRER— | | MONITOR!
MICRO LE| \ ==
| e SAMPLE
—g=~ S5TAGE PERSONAL
COMPUTER
Fig..2

Diagram of epifluorescence stereoscope

(& 8]

[EE SR I AR AT R 2RO, I5IKZ0
RIS ECERAL 2 e -, BHIASEE X & T
FFRZELTwiiko, £ETTEEME OBER%E
TR 2 2 LlgHiskad - =03, ML —F—
TS LT EE-EEMEREHETEL,
(Fig.3)

Fig.3

Lt ; rat brain tissue implanted C6 glioma cell under
conventional white light

Rt; rat brain image under 644nm diode laser irradiation
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HEDERFELTIIR G ER L ) 2ufic EEHE
BANDEMEZRD. 30 FHRICIIBFEDEEIZEL
® 4 BHEZORESRRT - LB o,
BIHDOAZET 27T v FEHV, EFK~DERFZ
HEL728, ZOUEELOLET, &5 5 oL
ht+aEENEO NS - EBRERIN-, -
BERICBIIABEICB VLTI, 1.25 mgkg 58 &
2.5mg/kg BREWICHRKERDONHEZEIRD ol
3, 2.5mgkg U EOBETIIEICHERLZEZED
LT, 2.5mygkg BEHERERTHB LEZ SN,
(Fig.4)

—o 1 2mgke

— o 25mgke

50mgkg

1omgke

_, loomgke

. IES00

Fig.4

Magnitude and time course of optical changes from tumor
bearing rat brain after the injection of various dose of
NPe6

HEE L OWBEARIBIERICE T, B EEE
BEBOARGETH Y, —FHHEERBEIZHELS L <
BB TH S Z L 2FER L. S oicABEDR
PRV 2 0 7 7 — %0 KGR,
MEEHI e @B TH D, EEMAZIEEALY
NPe6 DELD AA DA\ T L BSRBD Sz, (Figs)

A B

Fig.5
Photomicrograph of fluorescent rat brain tissue

[Z %]

WY E % 72 PDD, PDT (ZEEFRANICIGH
I, EHEIREZN TV, R RS-
BWTIFEEIC 1948 412 Moor.G.E 2812 & b fifch g
BRIz X s EERH oFEABFEIhTHED, b
o, ERREEKIC., BRI CHEZERT 255
BEORPTFEREOBRF 2T o AHELHEZENT
BT, REBERIGHICIZESTWRWED), @
HO—2 L LT, REZEDWHEOEREOMEYED 5,
F iAW 513 HPD 1 Z OWRITH A3 630nm & iz
£ BWLATH 576nm 23TV 7= HIAEERME, s
DI oy e AR, [EERES RSB
Z k. ERTOREDNE < AR D HPD 2% PDD @
WiFicie 52 &, BIZIEZHRREIES O 28 & 0HE
DHBIET % H D AH| 7z g AT\ 51022,

1.0¢, 0.50
B
A
8§
g
2
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3]
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wave lenglh {nm}

Fig.6
Absorption spectra of NPe6 and HPD in phosphate buffer
saline. A; NPe6 B; HPD

(K.Aizawa et-al 1987)

4 BlDFEEEIZ 1T Npeb 1 C6 glioma ~DEVEE
HEzRO, EBMA~OHDARBEEA LRI L
PoXDOREEZRT A2V AN RE, £
7o ZORRNZELTIIERRE & OB ARG Z D3
E#% 30 cEON, BicZ OKEI 45 5 B
W9 5 T LIk, HPD DEZEDREH 24 D25 72 B
FITE—2iI#ET 5 & LHBELTH PDD, PDT I
BT YVBRICAICELFTRTHE LEZ N
7zo 51T HPD ICH L TREFHEEDS 10 ELLED F
(L 8]/E 10 Ref#2IC 13 AR EE H3 5 & ) 1/100 B
TeaaleBBESINTEH D, MiEFD Npe6
Lk 3BEEL I FIc{ I b IV EYERETH
3 LBEbn,

RESEMEE T, B W BRI 3 R i fE
Thh, PRHGERSIIEEMREEER. K
JEHERPAFEE T & b | 5-ALA (5-aminolevulinic acid)
BPD (benzoporphyrin derivative mono acid) Z D &
AROERTH - 722, Z AR & 80 R0
m WAHBPE T O IEE SR F. BiEEROE#Ic

— 102 —



Neuro-Oncology 11(2), 2001

FRAGEREEY., BHEORAECERLI 5L D
tEZ o,

(& ]

LA IZFRENEYE NPes ZHvwT7y FE
ML E T B B SRR I oW TR L 7.
NPe6 (ZFSES L b BEEEMRICER/L ., EERA~
OMHABRDUE LA E R W Lo, ERETRE
RHETEBRa S AL RELI EHEL, F
7o, ZOSEHBIZIERICEEHAEOARICEDON
7o Sk, EEMEZMEEERIC B 2Bk o R
ER. ZOWDAAEFOBE, B KRIFER
~DOGHAZEEZHRHE LTV FETH 3,

[z k)

1) Bertrand C. Devaux M,D., et-al :
Resection, biopsy, and survival in malignant glial
neoplasm : J Neurosurgery 78 ; 767-775 ; 1993

2) Taizo Nitta,M.D.,and Kiyoshi sato, M.D : Prognostic
Imlications of the Extent of Surgical Malignant
Gliomas : Cancer 75 ; (1) 2727-31 ; 1995

3) Mario Ammirati,M.D.,Nicholas Vick,M.D.,.et-al :
Effect of the Extent of Surgical Resection on
Survival and Quality of Life in Patients with
Supratentorial Glioblastomas and Anaplastic
Astrocytomas : Neurosurgery 213(2)201-206 ; 1987

4) Emil
Terapy of Brain Tumor :
J.Cli.Las. 14 ; (5) 251-261 ; 1996

5) 4.Emil A. Popovic, M.B., et-al : Photodynamic
Terapy of Brain Tumors :
Semi . Sur. Onc. 11 ; 335-345 ; 1995

6) Michael Chopp , Lara Madigan., et-al :
Photodynamic Terapy of Human Glioma(U87) in
the Nude Rat : Phot . Phot. . 64(4) ; 707-711 ; 1996

7) Feng Jiang , Pharmd , Lothar Lilge et-al :
Photodynamic Terapy of U87 Human Glioma in

A. Popovic, M.B,, et-al : Photodynamic

Nude Rat Using Liposome-Delivered Photofrin :
Las . Surg . Med ; 22 ; 74-80 ; 1998
8) Yasuhiro Okuda , Shizuo Oi, et-al : Photodynamic
Terapy of Experimental 9L Gliosarcoma — Cytocidal
Effect and Pathohistological Analysis- :
Neur. Med. Chir (Tokyo) : 27 ; 588-593 ; 1987
9) KEFEARR. HUIEE FIAE
TNy L—F—2 e BERER N 5
el - REEE - 14(4) ; 301-306 ; 1995
10) Origitano TC , Karash SM et-al : Photodynamic
Terapy for intracranial neoplasms  : investigation of
photosensitizer uptake and distribution using
Indium-3 Photofrin-2 single photon emission

1)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

— 103 —

computed tomography scan in human with
intracranial neoplasms :

Neurosurgery ;32 ;357-364 ; 1993

FEN, AHEZE fii . BoWHAOLRZUME
mono-L-aspartyl chlorin e6 % Fi > 7= Yefl A s
DEEEME : HERREE 101 ;(2)134-140; 1996
Kouiti Saito , Naoka Mikuniya , Katsuo Aizawa :
Effects of Photodynamic Terapy Using
mono-L-aspartyl chlorin e6 on Vessels and Its
Contribution to the Antitumor Effect :

Jpn . J. Cancer Res ; 91 ; 560-565 ; 2000

Angle Ferrario , David Kessel et-al : Metabolic
Properties and Photosensitizing Responsivenss of
mono-L-aspartyl chlorin €6 in a Mouse Tumor
Model : Cance Res ; 52 ; 2890-2893 ; 1992
Katsumi
Photodynamic Terapy Using aDiode Laser with
Mono-L-aspartyl Chlorin e6 for Implanted
Fibrosarcoma in Mice :

Jpn . J. Cancer . Res ; 85; 1165-1170 ; 1994

e IERR, RILEEM il - FFIESHZ N3 56k
SR EE(PDD) B & CAREEE(PDT) D ZEHERTIR
o (B8

ik L ALAEREE £ 27(12) 5 1876-1878 5 2000
®iRBEx , BEOH» Y it : KEZEHEOM
farEhig : 5 & {LEREE 5 23(1) 5 22-26 5 1996
Aizawa Katsuo , Okunaka Tetsuya , et-al :
Localization of Mono-L-aspartyl chlorin e6 (Npe6)
in Mouse Tissues : Phot. Phot ; 46 ; 789-793 ; 1987
Kann Soujuurou , Ilyar Xiahedin ; et-al :

L —F—ME&FIC X % -L-aspartyl chlorin DFRILER
IR AEMH - HEHEES ; 54(1);3-8; 1996
Ilyar Sheyhededin , Katsuo Aizawa , et-al :

The Effect of Serum on Cellular Uptake and
Phototoxicity of -L-aspartyl chlorin e6(Npe6) in
vitro : phot.phot. ; 68(1) ; 110-114 ; 1998

D.V.Ash and S.B.Brown : New Drags and Future
Developments in Photodynamic Terapy :

Eur. J. cancer ; 29A ; 1783-1789 ; 1993

David Kessel : Determinants of Photosensitization by
-L-aspartyl chlorin e6 :

phot . phot . ; 49(4)447-452 ; 1989

C.T. Perria . T. Capuzzo et-al : First attempis al the
photodynamic treatment of human gliomas :

1. Neurosurgery ; 24 ; 119-129 ; 1980

D.P. Noske , J.G.Wolbers , et-al : Photodynamic
Therapy of malignant glioma , A review of

Toichirou , Katsuo Aizawa et-al :

literature :
Clin . Neurol . Neurosurg ; 93 ; 293-307 ; 1991
H.I Pass : Review photodynamic therapy in



25)

26)

27)

28)

29)

30)

31

32)

33)

Neuro-Oncology 11(2), 2001

oncology : mechanisms and clinical use :

J. Natl . Cancer Inst ; 85 ; 443-456 ; 1993

R. Van Hillegersberg , W J. Kort , et-al :

Current status of photodynamic Therapy in
oncology : Druds ; 48 ; 510-527 ; 1994

Kessel D, Allen R, .et-al : Determinants of
localization by second-generation PDT sensitizers :
Photodynamic Therapy and biomedical laser ;
526-530; 1992

Gomer C.J., Ferrario A.,et-al ; Tissue distribution
and photosensitizing properties of Mono-L-aspartyl
chlorin €6 in a mouse tumor model :

Cancer Res ; 50 ; 3985-3990 ; 1990

Nerson I.S. Roberts W.G..et-al : In vivo study on the
utilization of mono-L-aspartyl chlorin (Npe6) for
photodynamic therapy :

Cancer Res ; 47 ; 4681-4685 ; 1987

Kostron H. Obwegeser A,.et-al : photodynamic
therapy in neurosurgery : a review : phot . phot . ;
36;157-168 ; 1996

Hill I.S., Kahl 8. B.,et-al : Selective tumor uptake of
a boronated porphyrin in an animal model of cerebral
glioma : Proc . Natl . Acad . Sci. USA ; 89 ;
1785-1789 ; 1992

Hill I.S., Kahl S. B.,et-al : Selective tumor kill of
cerebral glioma by photodynamic therapy using a
boronated porphyrin photosensitizer : Proc . Natl .
Acad . Sci. USA ;92 12126-12130; 1995
Malham G.M., Thomsen R.J.et-al : Subcellular
distribution and photocytotoxicity of aluminium
phthalocyanines and haematoporphyrin derivative in
cultured human meningioma cells :

Brit . J . Neurosurgery ; 10(1); 51-57 ; 1996

Poon W.S., M.B.,Kevin F.R.C.S..et-al :
Laser-induced fluorescence : experimental
intraoperative delineation of tumor resection
margins : J . Neurosurgery ; 76 ; 679-686 ; 1992

— 104 —



Neuro-Oncology 11(2), 2001

=RECCDAXZZAW:
AENERE DR ET—> 3V F il

Fluorescent pharmacological navigation operation
for malignant brain tumors using high resolution chilled color CCD system

PR MR RS R bR s R

A B, A EER R K BE BE. AN R R

[lZU&IC]

EEIEE O BB I BV T 2 O FHigHE
BEMTPEERE(CEGT3EEbh T3, B
IR FMT I B 2 EEOBREM AR - Ha
EORRMFATRICH L oW TiThN 28, EEICH
hFrEX—arsAF A fiifMRI-CT R E%H
WTFRMEEZm L35 TRETbATWS, I
MEELIZ BT B 8127  he s OffffiEE TR E &
SIS LA EBEERELRD, MEEI-H 5o+
5L, thDEEFEMICED AT, T3
PEEZFIR L CRE D RSO ey % Fat L, JEE
OB BHENE D EICHTFIC real time TR
B 72 8056 ) £ 4 — 4 3 (pharmacological navigation)
TEI LT 5FETH M,

FESCEIOL) LEEICERT2EEwE2H
WisHNEZHICE W TEBES S —CCD A X 52 H
Wi EHNEZMIS AT A%BI% L, delta-aminolevulinic
acid (5-ALA) (FYGHlEE, KBR) %A 2RERIGH %
ToTEH, ZOEBREHET 3,

[XigR & A57E]

1) MREE (Table 1)

MRIZBYE S ) A — 8§, ERSMHERIESE 3§ T,
BESHI, KMEIBITH S, BEDOEMIL 21 KD S
74i% (F¥ 5025%) THH, MRI _L2@FEI 5%
RBBOENT DS, V> TRD BV iz—FFich
RO BSNIREF M6 HT, £ WEHROA
SN o EMIZITo TRy, )4 —20R
#liZ Glioblastoma #3 3 fll, Anaplastic Astrocytoma
(Anaplastic Oligoastrocytoma 1 il & ¥¢) 254 i,
Secondary Glioblastoma %% 1 il Td 5,

2) fEFEEA

5-ALA D5 ZIEEHEH B F RS 15 3R
10mg/kg D& T 50ml DEFBRERIICERL ., B
REF2—7»0EAL, MBEREDEE & L,

ZH H. 8% 85

ZHURIFIFRErOE AR I —T 3 Z L3S o i,
BERMICL > TEHEOLSHKATLSEIZ EbdH
e S

3) HXBWS AT A

HIEDEIZE L color chilled 3CCD camera (C5810: &
W74 b= 2tt, ) CHAOEREZEML.,
FIMMERIE & Z A S EEO A & EEcH
HAREE - o TEAEBREFE L (Fig.), HiE
BFZ2d 220l A NS A =% D), H A
FSHEMBEERE TOr—TLEIEE L,
@ % & 1= PHOTOCURE 200UV-SPOT LIGHT
SOURCE (A7 & b =27 A8, #f0) = 7=,
FhEFEEIC DLW TIERBEL DN E T 4 LY —i2T
AL, 405nm DENNE T 74 N—IZTEH-, =
DIEKIZ OV TH T THERENSTES LI
774 % 3mICIEEL T, MEAL-bLOEHE
HEERETZEIC LI, 774 —DEEC X
BHOWMEFALE, A—H—DHIFEIZLBLEE%
BETH-T,
iicpDIREE L T BERW 2T IBE 74 LY
—FEORSEELEM L. THOBEEN AR EE
& & BT CCD camera (2 & 2 B[ D08 % 1T\, HIE
ESOEFIIMRa v a—— oy 7 FloTR
L, EEMEREL L TBSRERRIIER
(CUSA)Z FWLTHIEEFE L TV 5 R iR 2 15|
LEDeT 98, CCD A X7 DHERIZ 03 P
HEE2BEGR S L TE FAIOEGERE L7, B
PHDEIEEREZ Yy F by vass—yF+iLa
YEa—F—REHL THEZH AT AICHEBL
TWwaY7k7x27 (C8103 ¥ Fa—L2=9 })
IZTEBR L 7=, MO &A% Adobe Photoshop 12 THT
27 (Fig.1)e

4) EBERBRE

F7, Ky AT LAORELD -9 IZ Fisher 944 rat
IZ 9L gliosarcoma fllf@% 1x104/10?1 TIEF L D 2mm
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SHEl, ERRESEMO L ZATES 4amm ICHEAL,
MaREES € 70 % FERL L 7z, Rt rEss 2 8T
EEEZTo 7. 5-ALA ZEFEAIC 10mg/kg DR TH
AL, 3,6FMZICHEREL, BEOHZR 74
AN THN B > 2 T L O, CCD A £ D
74N —REERT >z, BhEIE 405nm DA%
s, CCD A A7 3FBEZAY FTB 7405 —D
REZTV, REBOHXBAESNELIICT ALY
—%kHAEbY T,

# %]

1) HEpeykest

9L gliosarcoma % W THEEZE LT\, [EEIC
—F L ffadrtsiAa s (Fig2). ThEAWT
CDEDEERHEZHED -,

2) BRWMROKR
CNETIAT27 1HEER] (Tablel) 1IZH VT,
VA —=TiR1HZBTHEBBSNL, 16
IKBWTHEEZE T 380 L HAEE RS B uEans
BELTOAHBALN, BEREREEICE VLT
OB EFET B L%, ARICEE
BN S RLEIZEESD 2 WA DR Sk,
| BITHEADBB o LD ok, SXITEREBIEY
WA LT3 & vabW 3 photobleaching IR IZ X
D, BEHHEIL L - SREH 5 O MEE % K5 L T
FirZBEBHT 5 LRCEEIEELL 2. BB
MR OBEIC, Ho»ICEE2 ML 2b Lic
WROEYZICHXEEZFHTIHTBRONEH D -
feds, BEO#HGERAaNEL TR, AEOE
HEICHRDAZFN TV ATAREENE Z S i,

[RZ=AEH]

AEGI 1 2 2 8%, B (Table 1; case 6) .
20014¢3AH10H., £RDEHFT AT
fiE. MBEICTEEICHEINS, CT scan (2 THERH
HEBESA SN -O, YBiEr S, AP, MRI
T IERTIAEE LS ring enhancement %8 L . A5 — I8
(R X BEEDIR 61 (Figd). WAEERIZFFIC A
sy, BBEEERMEFRNET o7 BB cyst D
W ELBR o Twi-d, EHEEOTSIZEHE
DR L D bIFricEEHRATH N, PPEBRX
DD 72 o708, BRIZIE-EDH Likdod, N
ERTAE £ CIHEB 2 L2 54hx 32— (Figd)
B OBREVEZ ol 08Bl T -7
LIARCHBEEIE-TED, B HET S
£ THBOBH 217> 7. iR MRI TIRERFEEE
FHER EEIZEAERC (Fig3), PAVZ 7 — LT
#., SARICT ACNUHS > ¥ 7 0 v y DR #
T TED., BREROMBERA SN, BEOKRE
#HA L Anaplastic Oligoastrocytoma T MIB-1 13 14.3%

i ful
fEF 2 0 2 358, &t (Table 1: case 9).

199 7F8AICEMHEERFEFEND Y., EEICT
MRI ZfEf7 L. G1E - ATEEEEIC & /2035 [@E 23
i, WUEEANMShABEL., Fiiic oMt 232
7z, JHEBRERYIC I fibrillary astrocytoma & DR IC
TRATIZ 56Gy DO HEINBE 2 {To. 2Dk, sk
ICTEMRIC MRS TRGBEREE 2 B > T s,
FIFRIERB4AERBLZ200 145831 HD
MRI 2T B 3858 & 415 A3 A & 41, benign glioma
DEMIRILEBWI L. ABEL o7z, MRI Tida1H
HE» o NEICH T THEESA o1, —HANED
BElZi - T=AEBO A EICHER L Tz (Figs). =
tucx L, SENEHT & OFF L 7 BASEREE S i % 17
o7z, AEERRHOEE ZEEBASNT D
Motor Evoked Potential (MEP) %€ =% — L4 5 A
AHEE TR LZEZ A, MEP DEMHMET L.
B 50%LL T Eo T, & 2 CHEBHKHH %
L7, Zofmicn LEEmisfro 2 5.,
—ZHR L HAEERTHOPEFEL T (Figs), #
HANZERE OB IS > TRIADIEE L D bbb
BOERESAGND, ZOHTREEBAERT
PR B 5 EEHEE L T A AHEESTRB X
2o fiT#2 D MRI T EISHEESNRES & N EDERSY 13 fE
EiZ3IFHH Eh T, IREOBIC - 28
FICRGFEEI A SN (Figs). Zduzi L. PAV
1 7 =0 KRBT CoEl 2R 41.4Gy 2170,
S SICHIRNEDBEDET IR L, 20Gy @ stereotactic
radiotherapy (SRT) ZBANEES L 7z, Z D, #3kizT
ERBERTH B,

= =]

TEMERAIEEE 12 3 o T 0T BB s TR AR A i B
HE42RFELTEEL AT 3, R EE
BB B TIRARMICZ DEREZHW 2 2 &
DIEEEE Z L%, Zo ki nkiohTcd LT
bFc L sEBoBHELZE L2 0icbh
bz 4 El., FERED color chilled 3CCD camera & 3
S 7z Eh L IR % F v 72 real time pharmacological
navigation system (fffdr ) 7% A L3EBEEWF E4
—¥avTAT L) ERFELE, KVATLORD
K ELREUEEBEED color chilled 3CCD camera TE
MHEHREZBIZLICL Y Zz0BHEELE L3/
ZEIEHB, TDLEIBLATLARINE TOMEE
D CCD 7 A 71 & BRI TRESE L 8k
PWEEZAES VI LMBTELLELITVS,

PR A 8% 2 0 9 B R A O BRI IS A 2 2 W Tk
hematoporphyrin IZ & % photodynamic therapy % i |
fTofd' BEZHY | AREE ICREEL 200 gk
57, EFlONFBEOMBEIKE»o/, ThicH
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Fig. 1: R

Kite/b7oo

CCDA*S Efgisk WEBEE

;@.2: 9L glioma I:J:éS-ALﬁ;’E%%ﬁ

i EH (—) EEThkY fH:EE ) ST A
AOEEER DHEFER (FROEEAS
OEBRTIEERZS)

Fig.3:MRI (case 6:T1-Gd Image)
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Pre-ope Post-ope

Fig.4:Intraoperative Echo Findings (case6

Z :Hyper-echoic x : After tumor removal
residual tumor using fluorescence
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Table 1
Profile of the patients of intraoperative photodynamic diagnosis with 5-ALA)
No. &BH Fiip - 15! Bk FiiEhE B
1. LY 59/M GBM subtotal ()
2 LY. 49/M GBM partial (+)
3. N.S 71/M Meta total (-)
4, U.K. 74/M Meta total +)
5. K.N. 29/M AA partial (-)
6. H.H. 28/M AO total +)
7. M.K. 58/F AA total +)
8. M.A. 21/F Recurr AA total (+)
9. S.N. 23/F 2nd GBM subtotal (H)&(-)
10. H.I 68/M Meta total (H)&(-)
11. H.T. 72/M GBM subtotal (+)

Abbreviations; GBM: glioblastoma, Meta: metastasis, AA: anaplastic astrocytoma, AO:
anaplastic oligodengroglioma, Recurr: recurrent, 2nd: secondary

23F, secondary GM (case9), Zfil: A@{HEETHHLTES

HCERER) . G RAERTIIRERERTLRFES
NRLND (RERTIIEL A A5 BXH),
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L. 5-ALA &) FEEIBHB L TET, 2O 5-ALA
HEEEELZE S TAEEOMBEENE I L2,
5-ALA DEEHARICHL D 3A F #172#212 protoporphyrin
IX 122 L CHEEME O A»#H L2 FET 5F A0 5
IRCHWENB L) ITh->TERMMD, bt
MEIEEEFRET 2 Lamid, HinL T EEL
ROEZADhoDHENZRBEVI ZETHS,

BERBL L TEbhbhOSEOEERE TR
10mg/kg DREZFEODH 2 W IZRERE L 78,
DOREIZZ ZOMORIEAb A ohkdo7, Th
¥ COWMETIHHRER Smg/ke-15mgkg D RIS T
bHEEEA LN, BEH 34 RSB THEERET W
LLbTWVL3, HbILONOFEFICE W THEIE
B fFbN/EFIC BT 3B £ Tlatsk <.
ZOBRREICHESHAL, ZOWHNOMEEREL
TEPIZBEL TS, LidosT, HEEEIC
B4 ELREEIRMIZNFEEZ S T 2 0EED
REEZONS, T, HEOY— 27X 6 K &
ENTVBH, BKESE2 I W TRAEOZEHES
NOBTBEVHEIPRELR LA THD,
EEENEE CRVEEE R L o2 o o il
BWEABH L ABICHEL EY 7 BICHEEERT 28
DEEIZEET AREF DR L TE b, FIEERIC
BATAAEELELISNEDT, B 5 ICKE
Deidid b EEZ 645, Hebeda 613 5-ALA
200mg/kg E KBIZHRE LT v FoBWLWTRWEDE
% HESS A O IEH R Ol ol & b L 7= &
LTEH., FERLT»3MEFCEEMmED S leak
LERALVZ7 4V ZRTOEDTIEE VD EHEHIL
TWw3Y, B Y F—2 it BV TIREBEORMAOME
BRI MRI DI 2B T3 2 &I MRI
LR oMo TE DY, FAEOMEIZH
ICIFIERG 72 Tl e  EEARLIBEL TWE LA
bz, ZNETIC Stummer'?, £FVOMEIZL DB
3 &9 icEEME O &R & HORREE & HpIBI R
oI EMNubh T, ZOHEEERREICL
THEERHZTI) CLHBTH S, S8, A7
Fax—& =% THNOERNL M TS
miud, MRBEZ XD IERECTITE 2 HEED
HT BaLEILNS,

GE, o8 {HHNXZHL %V, anaplastc
astrocytoma % 1 fll # 8 L . ¥ 5 IT secondary
glioblastoma (= THH & I3 B I b b 67,
HHEFRTHHET LR L WHTORET S 1%
BEELI:, COLIRHAERTIMyLHELEL
B3 D R A= X LDBHIZSE, SNBW 2T A
DHEVDO ECROBEELBHNEB L EZONS, €
FORETHLEEAD A —EII>VLTIRETFED
WETHEMES ) A —=Tld Specificity (H¥E23H
NITEETHS) 1F 100%ThH 2 HDD, Sensitivity

(B2 F L 2 WLETIIEE TR WV) 1 60%: 2
£5LLTHY, HEEZRLLZVEICHIIEIE
ET BRSOV TERZ L TV 3, In vitro Dl
BHfaR ORI B T MBI X - ¥
DEIGOBESRL 2 Z EBRESNTE DY 88
2HTAIMEFEL ZVOMEIZOWTIRE 61044
DEDAHALDRAZET 5, KBNS Y 4 —
7 RAlfEIZ 8> T Hebeda 513 & 512 9L & C6 Tid oy
KDGFBRL D, IL TEHEB IS —Ic8than s
N, EEH»SBNS LHAEDIE-Z) LEET 20
L. C6 Tl Sy FRICHEDA S, WD 13
SE D LERBACNEPSTLLTWEY, it
MR ORETH 9L ZAVhs (Fig2). ¥
—ZHADIA L NTFD > ¥ — 7 TH> 7, 9L tumor
T | Hematoporphyrin derivates (HpD) % Fi \» 7=
photodynamic therapy JGBEDIETH MRS B L
OEWENDH Y, HEKPHEESHP T VIESETH 3 &
AhTw3Y,

FT7 4V yOMDARDA DL M2 T I
¥ CiclEEME TORBIER DOTGE, ferrocheletase B
ROEEMATOET 2 L OBFBbAT»n3),
bhvbid T F TIZHpD,5-ALA LI & &l R
W7 4 ) VIZ2»TZOEEEREIC W TR %
fT>T&EH. ATN-10 LV Ry HVYBALT74 Y >
(BHEEZBELEZVELZ 2 ) AMLED) 20w T
MRI Z W TEHHEFTVICTHRE L E 2 A, 9L G
BTREREAL7 4 ) YO8 L Tolkds, Rl
ZEIZ X 3 cytotoxic edema model PHGHEBEIZ X 5
vasogenic edema model IZB W TIZ—BHEOER L »
AN, EEFEANICEREL VWL ILBHES
Eor'®, E 5T ATX-S10 VI FRENL 7 4
U vib&¥EHT in vitro BICTZFOERMEZE
floweytometry IZTHA & 25, TATOMABAIIC
WMhAEhTw3 Z b EREOEEICE VT
TRTCOMIEE H A—TE T BAMREEZ T LY,
Flfe. ANV74 Y LAY OMYAAITIE LDL
receptor 25B85. L Tws 3 Z & $% hemopexin & b1l
ZHEAOESBVubhTE ) . $HBOX 650
RICEDERDAARDA N ZLADRAL N6 DE
BERRRETHIZ b L D2 L~ O TRIHF S
N3,

BV A —=icBWTHLF 513 astrocytoma
grade L ITIZBWTH 136, 76 (58%) =BT
HWEMBAGNLELTED, $BBREZHITHIL
Lk D BEESY A —2THENAZEINTE B AR
2RRTWBY, B2 OSEOABREI T3 8 FEFIF 7
pleHEBAronTED, BV A —=TIEZD
MRERAEAEEEVEEI TS, L LB,
AIRAYAT RS MRIFT R E06 & Z 5 I BETH
Zicbhhrbod, HEELOEhhoiEMLD
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h, BISIZOERELF IOV TR Z2ET
LRBEMENEZ NS, B, bhbhudEZBK:
TV A== oW TIERIGH ZBB L Tkl
SREIER L 7-JEED CCD A 2 F iz & AiffhdrkE
BUATLEINETOFTRLBEOH Y AT
LADVEDTHD, SBERET ) A —<iz20TH
BT T FETH 5,

BRBBRED EZAFHEED cooled color CCD
camera Z L TEBREHROBE 2T, w70l
WTOHKZEZIT-oTWw5E, ol s LTIRHA
IRAYZ HEZHT VP CCD A X Fick 2 BE" DL
WHHH, BES I ICEEEIERE Y AT A
ZRFELTEHY, SEEEE cooled color CCD
camera % A& b/ F il FHEME S 2 7 L A%
LD EolCRELBEEZHREL T itk
DELICHNZH S AT LORESHFEIN S,

[H &%

AR OEBEZAA T BICHI->TE KB
NEOVEREEE LEFRBHE REREATAH
V7% bery—=), fUARK (B 74 =27 R
) BIOEXABE RREH-L FY) ICEHL
F 3

AFEO ML EERETRBERC
(12680824) . MERFFA7 v > F B, =&
#3721 O SR RS DB 2 21 -,

[ &kl
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5-ALA &t MRIZ W
high grade glioma i & & U HEFERVIRET
RRELTFERREMAB B KRR TP AL
NHKILY =P Y T4 —E R
Jull BEE. AHE B, Hep M. B .

AR RE. ¥R %, ¥A°

[EUsIC]

S-aminolevulinic acid(5-ALA) (& B mpiREBEIC &
WOERRICEE IS D A 0, 406 X 2 Rhik
EDEN2HT AHEZAA L 2 EEORE IS
HBED o Twb, L OMF MRI. real-time
navigation (ZHNZ 5-ALA I & 22 ME% H i E
BRI OFEZBAT 3 LiIC, ThF TORER
@9 b high grade glioma IZ$ 1} % FEHEEA DGR
B 2 T2 7= DO THEZT I

(Gop 2a=Yodrubyip: |

MR 12000 4F 10 A6 2001 55 9 A F TICREBEL /-
glioma 19 FEFID 5 LHFED glioblastoma(Grade 1V)4
$il, anaplastic astrocytoma(Gradelll)$ #lsh, [E#H % &
& 1 JEF G % 17\ #DE R a5 IR O s Al i
Td > 7= 3 ffll(glioblastoma 2 ], anaplastic astrocytoma
1) & v,

B 5-ALA 20mg/kg % £ B AHEK 20ml (2R LR
BEEAOK | BEFCEORE 2T, iR ok
iZiE Xenon 7 > 7' (ZEISS Superlux 300)%>5 D¥%E
bandpass filter(Nikon EX405/10 395-415nm) %@ L UV
He LTHwsz, SEDOEEIZIZ low cut filter
(Kenko Y2)#%i#i LT 3CCD A X FIzCidkL 7z, F
RSEBIO® T EF —> a v e —A— LI
MRI ORFEEITH . T DEER%ZIEIC L T registration
#fT Vo, #iTh navigation % 7V DD EBEOBH T,
IEFE & DBEFERE X U eloquent area ¥TH% £ THiH
7o, WHT MRI I L navigation Hi{§ D
up-date %17 9 o Gd IZ TIMEN R % 7 7 BB HFAE SRR
ZHERR L ARFHBORE 2T 9. ZoEEHHEEC
HLTUV light it X BBHEEZTVWE Y Z7HB0OHEE
FT A AFERY. HEIRER & REZ A
ELTHE%IT . high grade glioma FEFIIZ 9 &, F&
JEEROL & MHENEL L OBREGALEY Y T L%
VT HE B35 X OF MIB-1 index 1= & % FRBRAR LA/
BEREETo7,

W, e —ER. Y8 BB

[#& Rl

5-ALA 1T & 2 8160385 E fL7fEGI Tld2f] MRI
2T Gd I X 2EEIRE ) FHEMTH - %,

(Fig.1) Z#uicat L #Y6h34 6 e d - 7= 5EPlIE Gd

2 & 2EEMBEBR N VEFTH -7, (Fig2)
#EH 1 (Fig.3)

64 i% BYE AV glioblastoma

5-ALA (2 CTHERFET 5 B0 T I3 MIAa % B3 <
pseudopalisading. necrosis. endothelial proliferation %
A IR 7 glioblastoma D& %E 2 L Tz, ZOHE
fCiE MIB-1 index ® 40% %8 Z % &\ EE % 7
LTwih, E L. AAIQEERABTHLEEZFHL
T WERALA & b M2 I L 7205, EEMIEE
BER A7\ b DD MIB-1 Bt % 7 3 IEE a0 2k
MHERR I L,
fER 2 (Figd)

60 7% Bk A ATSHZE glioblastoma

[EERFHOE., BEOIEER%Z & T
2179, BBRICEWTHE (-) 56 (+) ~D
BATHR T SOGTREL A3 912 D U BB 030 1E # A
o REB I EEMELSHMT 2R RMBE sk,
HOEAHRIBE D EBAL T ik MIB-1 BRI & P
DEDBEINT,
fEH 3 (Fig.5)

49 % Btk AHRITAZE anaplastic astrocytoma with

oligodendroglial component

IEHER D & Z2Rak &t - 7 B M~ & BT T
BICONTHNABESHEETR L7z, EWOHEEE
L 7-#5i% oligodendroglial component D FHEIE D
1251 gemisteyte D3EFET S b AL,

[ %]

[EE I EIRICEM T 2 A2 A\ T ofiihz
121940 SER E DED SN TED, ThE oA
TIXRAME BT, 4 P& R S I B R
BHOERIGAEFTIIEE>TWVAY, 5-ALA 1

—~ 11 2=
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5-ALA fluorescence (+)

65yo M glioblastoma (grade IV)

Fig.1

5-ALA fluorescence (—)

30yo M astrocytoma (grade 1L, MIB-1 = 7%)

N

— 113 —



Neuro-Oncology 11(2), 2001

64yo M glioblastoma (MIB-1 = 44%)

i

5-ALA
fluorescence

positive

negative

Fig.3

Fig.4

49yo M anaplastic astrocytoma with oligodendroglial component
(MIB-1 = 28%)
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Heme SFUBRICEREN S EGAYE ER—DOHE
WEED, SPavyFYTPHTEROBEICLD
PpIX N EEfaE b, Z0 PpIX CEIEEEHAT
AT lickhENFEETEIEMAONTVLS), B
EDOLIAEBEBEFIEBESLICE > TRV,

i DR IC B CEBHEICRRIIC PpIX 258
fvaotpmoh-o-odhb, HEE. OFE. |
R, B R B TONSIEL LT
DIGADHEE > T3, HMEZICBVTINET
Stummer 5% 52 fl@ glioblastoma (2 35 \» T HGERAL
7 & FRILE - SRR o L TR B A (specificity)
99 ~100%, FHRREESZME: (sensitivity)85% & & L Tw
%Y, &F 5 D Tld malignant glioma TR
# 100%. FHEREESZME (false positive) 60% & # 6T
BoOBEBOFEEIIZIFHEoHESINTHSEY, A
i MRI ZH Wiz FEXF =2 aryE2HwT, Gd
ICTEFREZT oMt 2T %,
e PpIX FEMEBET S Lic k) AFEEZHE
ZALBHET 3 v HERcTEERE2ToTw3,
PIIREY I IEH I & o X B o % Glioma iZ B> THE
EMRE Y 7Y 4 LA TERIIETRE & & B TR WnE
EFHEOE EDOAR ST ZOBOEFRE TAL
xEBLEZOND,

SEDOFHZ E, FENERE L FEEEEEROBEYEE 4
DMCBRERERITo 7. 5S-ALA I X BFHHKIT20LTIE,
#FED high grade glioma 2BV T Gd ic TGEFAR%E
RYRES TR e EHarBEI L, il
L Gd COEEREE R 5 WEER TIE 5-ALA TO
EEbED SN khot, HEHENRETIIELS
DFEFITH BB, MEHEOMIE, BIEOFE
7o EILEIAY glioblastoma DFFECEH L Mib-1 index b
0% %A 5ECHIEREER L Twi, BLEXD,
[EEMAEIC 3 2 HEE & 3R A ICITBEIZ D2
WwiEZohl, HEKAEZETHHODERFLEL
T2 5L 7 5-ALA OEEN~DI D AA,
PpIX ~OEEHIAN DR, PpIX OIEEEHIRED
BWnshETH B, EEASEENICIRY AT
VISR & RIRR I B A 1 B 2 MR B @I
RHET 2Dz, MBAOERR L & OH
AA=ALCEET 2D b ) SBROBHE
TH5,

ChETIKEEKbEDT—HE LTtk
I B L TBITHBORLOERE L CREFIIR
ROTRETH > THEPNIE 3 PITH B, TXTOIREHI
TEFEMATOREKIZRONT. FuFHADLSRXEB
ICHTREE T 5 2 LSRRI TED, Zh
S FHE T X IER R & K8 I EEMEE MmN 5
EHHERE S fe, FRICHER] 3) TIERBTEICIZRINE
@ gemistocyte 7 £ D RIS ( HES N T 5,
Oligodendroglial component % H L TW 7 fEMH T 8

FTERICIE D < ISfE V- Z2aTgRl 2 4 - 7 IS ia o
MbAEDTWS, MIB-1index IZ & 3 & TN SBITH
frcoBEMEOMIEEREL L THo/, D E
kb 5-ALA T X AFEEE BB O & EICkE
T AAMREMEDSRME S vz, BATEERERAIZ B LT
RIS E 2 2 WiB A IS IR IR BEHE
PEETELVWEULFET I I LBHEHMICE-
fro @F 6 IFRABEICFEIE L Tluode Vo HEE R B+
IEEMAOTFEE L 7-BiE 61 > 7k 25 v 7
N(41%) EHELTWwD, T4bb, 5-ALA 2L 5
REEBRonA CHOEBMBANEET S Z L
(false nagative) i D 32 £ EZ 6N 5,

5-ALA ZHRVHEESHEO B HVIE, EF
M & ORI THEREEEEL T 5 B E
BEEAEEE T3 b DTh B, FAIZH+H MRI %
F o THEROR R EERH 1A 9 brain shift 12X L
MRI [Eif§t % update L T navigation % fl > 7z fEBEHH
HEFT->Tw3, L, FEOEBIC X 5 EFHA
DOIEERE~OREAH LIC X5 false positive PiEH
FIERE AL DR H % 7 - 7 B O BRFIEE O FE 6
HEZ D HITid, MihabEwidRE 2 REEiE)
LEZoh3, CNEFTOR/REPSBHENEERLL
R i T IR D FFE T 2 HESRIXIZIE 100% 1280
LOTHh, HAEBMERA LS LIC k) EENE
B DG ASAIREIC 2 B 2 ESmBEtz, L L,
HAEFE L TR ESHEOFET A &
LHTH D, AIEMEHZICIA L) BEOE
SR EER(LPHEERA PpIX OERIC X 2
LBSBSNELEIOND,

[# Bl
FERIEERTEHIC BT 25050 E & [EEMED
fREHE Lz, EERTORLEZRSIT. BHw
R o RBICHNEBESMET 5 2 L RSN
TEh. ZhefsckIERRD S XK R
AT 2 @RI Nz, BED S-ALAICK S
S IREM O WAL & OB S 0T, Mg
BEIRET B L EL 6T,

AMEO—Hi () EaBEARESLSME O
B4, EEREHABMBEOR ZZIT T2,
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Preliminary result of carbon ion radiotherapy for glioblastoma
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Result of chemotherapy (PAV ) for oligodendroglioma
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Clinical Trial of Vaccination of Glioma Patients with Fusions of Dendritic and Glioma Cells
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[Abstract]

In this study, we investigated the safety and clinical response of immunotherapy with fusions of dendritic and gl ioma cells for

the treatment of patients with malignant glioma. Eight patients with malignant glioma, ranging in age from 4 to 63 years old,

participated in this study. Dendritic cells were generated from peripheral blood. Cultured autologous glioma cells were

established from surgical specimens in each case. Fusion cells of dendritic and glioma cells were prepared with polyethylene

glycol. All patients received the fusion cells every three weeks for a minimum of 3 and a maximum of 7 immunizations.

Fusion cells were injected intradermally close to a cervical lymph node. Clinical results showed that there were no serious

adverse effects and two partial responses. Although the results of the Phase I clinical trial of fusion cells indicated that this

treatment safely induced immune responses, we were unable to establish a statistically significant treatment associated

response rate due to the limited sample population. Therefore, further evaluation of the role of adjuvant cytokines is necessary.

Key words: glioma, immunotherapy, dendritic cells, fusion

[Introduction]

Dendritic cells (DCs) are professional antigen-presenting
cells (APCs) that have a unique potency for activating T
cells. DCs express high levels of major histocompatibility
complex (MHC), adhesion and costimulatory molecules'”.
The efficient isolation and preparation of both human and
murine DCs are now possible®. Several methods that use
DCs for the induction of antitumor immunity have been
investigated to date: DCs pulsed with proteins or peptides
extracted from tumor cells®, DCs transfected with genes
encoding TAAs'?, DCs cultured with tumor cells” and
DCs fused with tumor cells®. Clinically, DCs pulsed with
tumor lysate or tumor peptides were generally used .
However, since 1) fusion cells (FCs) can induce antitumor
immunity against unknown TAAs and 2) the common
TAAs of gliomas have not yet been identified, the use of
FCs may offer a potentially therapeutic approach for
malignant gliomas, particularly since vaccination with

FCs prolonged the survival of mice with brain tumors.
Based on these experimental findings, clinical trials of
vaccine therapy with FCs have begun. In the present study,
we describe the vaccination of eight malignant glioma
cases with dendritic cells fused with autologous glioma

cells. The safety, feasibility and immunological response
of this approach are discussed.

[Materials and methods]

Patient Selection for Treatment by Vaccination with
Fusion Cells

Patients were selected using the following inclusion
criteria: patients had 1) histologically proven
glioblastoma, anaplastic astrocytoma or other malignant
gliomas according to the World Health Organization
(WHO) criteria; 2) progression of their tumor despite
radiotherapy and/or chemotherapy; 3) no antineoplastic
chemotherapy or radiotherapy during the previous 4
weeks; 4) residual tumors detectable using Magnetic
Resonance Imaging (MRI) or Computed Tomography
(CT); and 5) available primary cultured autologous tumor
cells.

Generation of Dendritic Cells from Peripheral Blood
Peripheral blood mononuclear cells (PBMCs) were
separated from peripheral blood (50 ml) using
Ficoll-Hypaque density centrifugation. PBMCs were
resuspended in RPMI1640 (Sigma, St. Louis, MO) and
allowed to adhere to 24-well cluster plates. The
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Fig.1

MRI of case 2 shows that, although the size of the tumor itself did not change, the shift of the midline structure
was improved due to a reduction of the brain edema. T1-weighted (A) and T2-weighted (B) images before
immunization. T1-weighted (C) and T2-weighted (D) images after immunization.

Fig.2
T1-weighted MRI of case 1 after the immunizations shows that the size of the primary tumor was decreased (A,
C) although there was progression of the secondary lesion (B, D). A, B: before immunization. C, D: after
immunization.
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nonadherent cells were removed and the adherent cells
were subsequently cultured for 7 days in RPMI 1640
medium supplemented with 1% heat-inactivated
autologous serum, 50 mM 2-mercaptoethanol (Sigma), 2
mM glutamate (Cosmo Bio. Co. LTD, Japan), 100 U/ml
penicillin (Sigma), 100 mg/ml streptomycin (Sigma), 10
ng/ml recombinant human granulocyte-macrophage
colony stimulating factor (GM-CSF; Becton Dickinson,
San Jose, CA), 30 U/ml recombinant human interleukin-4
(TL-4; Becton Dickinson) and 20 ng/ml Tumor Necrosis
Factor— ¥ (TNF- ¥ ; Becton Dickinson).

Generation of Cultured Glioma Cells from Surgical
Specimens

Single cell suspensions of tumor cells were obtained by
enzymatic digestion.

Preparation of Fusion Cells

DCs were fused with glioma cells as described previously™.
Design of the Phase I Trial of Fusion-cell Therapy

The study protocol was approved by the ethical

committee of Jikei University. All patients provided
informed consent before treatment. All patients received
the FCs made from autologous DCs and autologous
glioma cells every three weeks for a minimum of 3 and
maximum of 7 immunizations. As many FCs as possible
were injected, ranging from 2.4 to 8.7 x 10° cells a time
as DCs. FCs were drawn in 0.3 ml normal saline and were
injected intradermally close to a cervical lymph node. The
response to the treatment was evaluated by clinical
observations and radiological findings.

[Results]

Vaccine Administration

Intradermal vaccination with FCs was performed at least
three times, with the exception of cases 7 and 8. Mean
administration was 4.5 times, ranging from 1 to 9. In
cases 7 and 8, therapy was discontinued due to
deterioration in symptoms between the first and second
immunization. Total number of inoculated FCs was 11.9 x
10° cells (mean), ranging from 4.6 x 10°t0 2.5 x 107
(Table 2).

Clinical Responses

Vaccination with FCs was well tolerated in all patients
and was administered on an outpatient basis. Vital signs
monitored included blood pressure, temperature, pulse,
cardiac rhythm and respiration. We observed no serious
adverse effects, clinical signs of autoimmune reaction, or
substantial changes in the results of routine blood tests
including absolute lymphocyte count (data not shown). In
one case (case 6), erythema at the injection site was
shown after the third immunization with FCs, suggesting

that delayed-type hypersensitivity had occurred.

Clinical response data are listed in Table 2. There were
two minor responses (cases 2 and 4). Case 2 suffered an
uncontrollable headache despite the administration of
analgesics before the immunization, which deteriorated
after the immunizations. Interestingly, MRI showed that,
although the size of the tumor itself did not change, the
shift of the midline structure was improved and the high
intensity area on the T2-weighted image reduced (Fig.1).
In case 1, the size of primary tumor was decreased after
the immunizations. However, the progression of a
secondary lesion (Fig.2) required surgical removal.
Following a culture, the expression of MHC class [ and II
was analyzed. No remarkable difference in the expression
of MHC class I and II between primary and secondary
tumor cells was found (data not shown).

Discussion

Genetically engineered glioma cells can be used as APCs
for vaccination against gliomas, but the antitumor effect
insufficiently eradicates established brain tumors in the
mouse model'”, However, an intradermal injection of
fusions with dendritic and glioma cells prolonged the
survival of mice with brain tumors. A DC-based vaccine
is therefore a potential treatment for brain tumors'®.
Based on these experimental data, we started a clinical
trial of immunotherapy using FCs.

Several methods using DCs for the induction of antitumor
immunity have been investigated to date and some reports
of the clinical application of immunotherapy using DCs
have been published ”). DCs pulsed with tumor lysate or
tumor peptides were generally used, whereas DCs fused
with autologous tumor cells were used in Kugler’s® and
our studies. It may be advantageous to use FCs as a
potential therapeutic approach for malignant gliomas,
since 1) the common TAAs of gliomas have not yet been
identified, 2) FCs can be used to induce antitumor
immunity against unknown TAAs, and 3) the induction of
autoimmune responses against normal cells including
endothelial cells and neurons can be avoided. However,
TAAs of recurrent tumors may not be the same as those of
cultured tumor cells, resulting in the “escape
phenomenon” in which CTLs induced by FCs can kill
only tumor cells expressing the same TAAs as those of
the cultured tumor cells. In case 1, after immunization
with FCs, the size of primary tumor was decreased while
there was progression of the secondary lesion. We
speculate that CTLs induced by administered FCs
recognized only the primary and not the secondary tumors
due to the difference in TAAs. Clinical trials with DCs
have not reported autoimmune response to date. It has
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Table | Patient characteristics

Age/Sex  Pathological Previous Karnofsky MHC Expression on Autologous Glioma Cells
Case (years)  Diagnosis Therapy Score (%) Class IM4+IFN-y Class IIM+IFN-y
1 41M GBM 5, CR 70 +hft -f-
2 56/M AA S LR 90 R nlanad “fa+
3 33/F GBM S.C,R 90 st i
4 3T GBM S,C.R 70 bl =+
5 63M GBM §,C.R a0 b ++
6 s AO S,C.R 100 bl LS
7 37M GBM S,C.R 50 A “+
g 4M AA S,C.R 30 ND ND
GBM: glioblastoma multiforme, AA: anap , AO: anaplastic oligod gl S: surgery, C: chematherapy, R

radiotherapy, ND: not done

Table 2 Results of immunotherapy using fusion cells

Fusion

Case Initial No, of Total Amount s Clinical Resy o] Radiological  Adverse
Vaccination  Vaccinations of FCs (x 107) Dfﬁ::;ncy after 8 weeks in Jun 00 Findings Effects

1 Aug 99 3 6.3 19.1 sD DD MR No

2 Sep 99 7 19.8 139 PR PD NC Mo

3 Dec 99 3 4.6 9.2 5D PD NC Mo

4 Dec 99 3 25.4 353 FR PD NC Mo

5 Feb 00 3 10.2 26.0 SD PD NC Mo

6 Mar 00 4 G.8 ND SD sD NC Mo

7 Mar 00 1 12.0 9.9 PR PD NC No

8 Apr 00 2 9.9 ND PD DD PD No

SD: stable disease, PR: partial response, PD: progressive disease, DD: died of disease, NC: no change, MR: mixed reaction,

ND: not done, Jun 00: June 2000.

been reported that in MUC] transgenic mice,
immunization with FCs with DCs and MUC1-positive
tumor cells resulted in the rejection of established
MUC1-positive tumor cells and no apparent
autoimmunity against normal tissues ®. On the other hand,
Ludewig et al. reported that immunotherapy using
peptide-pulsed DCs induced an autoimmune response in a
mouse model ®. Therefore, even if severe autoimmune
responses against normal cells have not occurred in
clinical trials, careful investigation is necessary.
The results of the Phase I clinical trial of FCs with DCs
and cultured autologous glioma cells indicated that this
treatment safely induced immune responses. However,
since our sample population was limited to 8 fully
evaluable patients, we were unable to determine a
statistically significant treatment associated response rate.
Our study in a mouse brain tumor model demonstrated
that systemic administration of recombinant IL-12
enhanced the antitumor effects of FCs, suggesting that
further evaluation of the role of adjuvant cytokines is
necessary. [L-12, originally known as natural killer cell
stimulatory factor or cytotoxic lymphocyte maturation
factor, enhances the lytic activity of
NK/lymphokine-activated killer (LAK) cells, facilitates

specific cytotoxic T lymphocyte (CTL) responses, acts as
a growth factor for activated T and NK cells, induces
production of IFN- ¥ from T and NK cells, and acts as an
angiogenesis inhibitor . These results indicate that IL-12
may be a potential candidate for an adjuvant cytokine.
Based on data from this Phase I trial, a clinical trial of
immunization with FCs and recombinant human IL-12 is
currently under way.
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