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Gene therapy for malignant brain tumors by replication-competent herpes simplex viruses.
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Induction of autologous cytotoxic T Lymphocytes for gliomas and
its intracranial administration to patients
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Phenotype of the induced CTL

CD3 % CD4 (») CD8 (%)

No.1 97.7 954 23
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No.5 95.6 85.0 9.6
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Fig.1:

Tumor volume transition due to the applicatio of CTL in
a case No.1. Arrows indicate injections of CTL to the pa-
tient. The first injection was defined as day 0.



Neuro-Oncology 8(1), 1998

68
.| 1st 2nd3rd
i1
-
E ELE W/O
P
28
5
18 J
s e T T r T T 1
-188 -58 ] 58 188 158
Fig. 2 : Day

Tumor volume transition due to the applicatio of CTL
in a case No.2. Arrows indicate injections of CTL to
the patient. The first injection was defined as day 0.
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Cytocidal Effect of Accelerated Heavy Particles on Glioblastoma Cells
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X-1-a A-172 (p53 wild type)

0 keV/um 20 keV/pm

40 keV/um

—l —a Chronological DNA histograms of A-172 after irradiation with carbon beams of 20 keV/ ;z m, 40 keV/ x m,
80 keV/ ;2 m associated with non—irradiated control.

&-1-b TK-1 (p53 mutant)

20 keV/
0 keV/pm sl

40 keV/um 80 keV/um

day 1

E-1-b Chronological DNA histograms of TK-1 after irradiation with carbon beams of 20 keV/ . m, 40 keV/ 1 m,
80 keV/ iz m associated with non—-irradiated control.
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-2 Cell Death Index (CDI)

A-172

time (day)

T-K1

time (day)

-2 Cell death indexes (CDI) of A-172 and TK-1 after irradiation with gamma rays (@), or carbon beams of 20
keV/ym (A), 40 keV/ ;o m (@), 80 keV/ e m ([J), associated with CDI of non-irradiated control ().
Error bars indicate the standard deviations calculated from two experiments.

-3 Apoptotic Index (Al)

A-172

0o 1 2 3 4 5 6 7
days

TK-1

0: |""r¥!|_’

0 1 2 3 4 5 6 7
days

-3 Apoptotic indexes of A-172 and TK~1 after irradiation of gamma rays (@), or carbon beams of 20 keV/ 1z m
(A), 40 keV/ . m (@) and 80 keV/ ;, m ([J), associated with non-irradiated control ().
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Ns. #£4K5 ZCHOMM TELET R ER U3
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Neuro-Oncology 8(1), 1998

pointk U /=f@ITMHWETH 5,

BREREICESCDIDEZ R5 &, HLETHRE
BLFRUE r &0 B X 0 BRICBEFEMIE I HIR5E
EHULTWB I LPDMNS, HIZSEFWLET
DHIFA(20-80 keV/ . m) TIILETHR EH ML TH
V. @ifE 2345 L 7= clonogenic survival assay|Z 3317
% relative biological effectiveness (RBE) (D 8 = & #HEd
TOERRELBSRED ., Fi, pPI3BFAEKTH S
A-IRRERBTHBTK-1IC LR TCDIE®E <,
flow—cytometry |Z & % fi##7 T % sub-G1 peak |z K & <
BoTWwie, ThEDRERIZ., PS3HFAKMNHFLET
BRIFERLTRR I U TR R Z PR L & W S AT e
BERELTWEY, ZOZDDAETRINSM
RECEBLETOIA TREENTED, LWbW3
apoptosisD A% 759 H D TR,

T ZTHERRIZapoptosis %32 & U 7= MR D% & ¥
BRERTREL TETORERATERLZRAE. £
DFER. 7 # T3 Stapper 5°) D 5 & [F i
apoptosis it & L 7z fif2 13588 s e h - =48, %
AT BB HERICII2MRED13~17% 0FI& TH
BL., #ERIZEMT 2 2 &AM,

B FERLTFRRIZ & o TRB i X 1 /- apoplosis i3 p53 5
ERA-IT2OHPERBTK-1L D 0B NHRE
Teofedt, BREICBWTS v i <iie b igm
LTWwa, pS3idiiiis £z &k 2DNA damages 5
P E N DapoptosisiZZE WD DS B LmES N
TWBHO | pSBERBETH 2RI D10% L, L7
apoptosisTH > = Z &6, EHLETOHEH Tidps3z
T & 7aWrapoptosis H FHME N T W 5 ATHEHEAE L.
F/z, flow-cytometryDftEZEE 5 & (H-1-ab) |
PSIIERRTIIIHN 100 B TH G2 block 8B =
E-oTHY, GlpeakiI{EL o T £ TH DA,
B 4= Bk D A-172TEG1 peak & G2 block o [E] 1 A3 =
% & T MK TE % 774 sub-G1 peak A L T B
ZEAbnE, TheOBHKBBHEFEICBLWTIEE
LET e 380 % 18 SHE 1 1 MR B 85 1 £ - TR BE
AMHBE T WA OMBIENE E T T, JEMHR
BREICRZAMEMERED TORWI E 2R LT
WasEEBEZ N3,

[3zfK]

1. Bigner SH, Mark J, Bigner DD (1983) Chromosomal
composition of four permanent cultured cell lines
derived from human gliomas. Cancer Genetics and
Cytogenetics 10: 335-49

2. Chen DJ, Tsuboi K, Nguyen T, Yang TC (1994)
Charged particle mutagenesis [I. Mutagenic effects of
high energy charged particles in normal human skin
fibroblasts. Advance in Space Research, 14: 347-354.

3. Haas-Kogan DA, Yount G, Haas M et al. (1996)
p53-dependent G1 arrest and p53-independent
apoptosis influence the radiobiological response of

glioblastoma. Int J Rad Oncol Biol Phys 36:95-103

4. Kanai T, Furusawa Y, Fukutsu K, Itsukaichi H,
Eguchi-Kasai K, Ohta H (1997) Irradiation of
mixed beam and design of spread-out bragg peak for
heavy-ion radiotherapy. Radiat Res 147; 78-85.

5. Levine AJ (1997) p53, the cellular gatekeeper for
growth and division. Cell 88:323-331

6. Lowe SW, Schmitt EM, Smith SW et al. (1993) p53
is required for radiation-induced apoptosis in mouse
thymocytes. Nature 362:847-849

7. Philips HI. (1973) Dye exclusion tests for cell
viability. (In Tissue Culture, Method and
Applications. Eds. PF Kruse and MK Patterson), pp,
407-408, Academic Press, New York

8. Sasaki H, Yatagai F, Kanai T et al. (1997)
Dependence of induction of interphase death of
chinese hamster ovary cells exposed to accelerated
heavy ions on linear energy transfer. Rad Res
148:449-454

9. Stapper NJ, Stuschke M, Sak A et al. (1995)
Radiation—induced apoptosis in human sarcoma and
glioma cell lines. Int J Cancer 62:58-62

10. Tobias CA, Blakely EA, Alpen EL et al. (1982)
Molecular and cellular radiobiology of heavy ions.
Int J Rad Oncol Biol Phys 8:2109-2120

11. Tsuboi K, Yang TC, Chen DJ (1992) Charged
particle mutagenesis.1. Cytotoxic and mutagenic
effects of high~LET charged iron particles on human
skin fibroblasts. Rad Res 129:171-176

12. Tsuboi K, Yoshii Y, Nose T (1996) Establishment of
human glioblastoma cell line "TK-1" (in Japanese).
Hum Cell 9:125-128

13. Tsuboi K, Tsuchida Y, Nose T, Ando K. (1998)
Cytotoxic effect of accelerated carbon beams on
glioblastoma cell lines with p53 mutation-I.
clonogenic survival and cell cycle analysis-Int J Rad
Biol 74:71-79



Neuro-Oncology 8(1), 1998

BRI I3 T B R (SR T 2 R E

Analysis of intraoperative radiotherapy for malignant gliomas

B ERR AR RES R

EfE =, RGN, FHAET, NI,
ANLETF, &M . EREE

Katsuzo KUNISHIO, Kuniaki MORISAKI, Nobuyuki KAWAI, Tomoya OGAWA,
Keiko IRIE, Yutaka HONMA, Seigo NAGAO

Department of Neurological Surgery, Kagawa Medical University, Kagawa

Abstract

Intraoperative radiotherapy (IORT) was perfoemed in 36 of 71 patients with malignant gliomas in-
cluding 17 anaplastic astrocytomas and 19 glioblastomas. Twenty or 25 Gy of irradiation was deliv-
ered in a single fraction intraoperatively, followed by external beam radiotherapy. The survival rate
of glioblastoma patients with IORT was a little better than that of those without IORT, however, there
was no statistically significant differences. The survival rate of anaplastic astrocytoma patients with
IORT was almost similar to that of those without IORT.

Interestingly, some cases with radionecrosis after IORT revealed good prognosis. Together with
these results, it appears that IORT may be effective for the treatment of malignant gliomas, addi-

tional cliical trials of this therapy may be warrented .

Key words: intraoperative radiotherapy, malignant glioma, prognosis
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Table 1. Characteristics of 71 patients with or without IORT

with IORT

without IORT

Age

Sex
Male
Female

Histology
AA
GM

Surgery
Subtotal
Partial
Biopsy

EBRT
with
without

Chemotherapy
with
without

547 £12.6

22
14

17
19

26
9
0

32

4

27
9

51.3 £19.6

21
14

13
22

29
6

Total

36

35

IORT=intraoperative radiotherapy; EBRT=external beam radiotherapy;
AA=anaplastic astrocytoma; GM=glioblastoma multiforme
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RFEZEEL k.

[#2R)

£ T, 50F Lk &K TKaplan MeierikiZ &
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BExiFaohihoiz, MRS TIE, B
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High grade astrocytoma

20 = Glioblastoma

| ! | ' | ' [ ' I ' |

o) 10 20 30 40 50 Months
Figure 1.

Kaplan-Meier survival curves of 30 patients with high grade astrocytoma and 41with glioblastoma.
The difference of the survival curve is significant (p<0.01).

%
100
e | —— IORT(+)
— |ORT(-)
60 -
40 ]
20
| S am—
0 il
O 10 20 30 40 50 60 70
Months
Figure 2.

Kaplan-Meier survival curves of 36 cases with IORT and 35 without IORT. There is no significant
difference in survival rate between the two groups.
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%
1 —— 20Gy IORT (n=14)
60 - —— 25Gy IORT (n=22)
I : I i I ! | ! | I ' I ' |
. nths
Figure 3. Mont
Kaplan-Meier survival curves of 22 patients with IORT of 25Gy and 14 of 20Gy.
There is no significant difference between them.
High-grade astrocytoma
% % Glioblastoma
100 - 100
IORT () (n=13)
80 80-
60 1 60 I0RT (+) (n=19)
IORT (+) (n=11) I_I
40 ¢ 40
20 20 - I0RT (=) (n=17)
0 A 0 A
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35
Months Months
Figure 4.
Kaplan-Meier survival curves of 11 patients with IORT and 13 without IORT in high grade astrocytoma (left)
and 19 patients with IORT and 17 without IORT in glioblastoma (right). There is no significant difference in
survival rate between them.
REBIE, AFFREZRT 19984ETHIBAHE, & (Ex]
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Table 2. Summary of the patients with complication after IORT.

Case Age Histology Doseof Complication Treatment Prognosis
/Sex IORT(Gy)
KY. 48M GM 25 Brain edema Ext.decomp. Dead ( 9mos)
M.S. 65/M GM 25 Brain edema Ext.decomp. Dead ( 9mos)
T.0. 42M AA 25 Brain edema Ext.decomp. Dead (29mos)
SH. 5TM GM 20 Brain edema Ext.decomp. Dead (14mos)
& Int.decomp.

TF. 66 AA 25 Convulsion Barbitulate therapy Dead ( 5mos)
KA. 46/M AA 25 Subcutaneous abscess  Evacuation of abscess ~ Dead ( 7mos)
N.O. 4M GM 25 Radionecrosis Necrotomy Alive (24mos)
NM. 37M AA 25 Radionecrosis Necrotomy Alive (36mos)
RE 40/M AA 20 Radionecrosis Necrotomy Alive (64mos)

IORT=intraoperative radiotherapy; GM=glioblastoma mutiforme; A A=anaplastic astrocytoma;
Ext.decomp.=external decompression; Int.decomp.=internal decompression

Table 3. Multivariate analysis of Cox's proportional hazard model

Variables Progression Standard error X 2value P value
coefficients
Age 0.036 0.328 0.012 0913
Histology 1.515 1.081 8.059 0.017*
Surgery 0.324 0.373 0.755 0.384
IORT -0.039 0.356 0.012 0.913
*Statistically significant factor

IORT=intraoperative radiotherapy
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Figure 5.

MR images showing the enhanced mass lesion with increasing mass effect

and edema in the left frontal lobe.

Figure 6.

Microphotograph of a tumor specimens showing the coagulative necrosis with
fibrinoid necrosis of the blood vessel wall.
(Hematoxylin and eosin staining, original magnification, > 100)
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A New Strategy for the Management of Glioma
- *TICI SPECT in a therapeutic approach by radiosurgery -

AR FMAHRESAFL

FARRHERE, EARFER, NEARBME. EIRHE.
EMERRL BAEK, KAELCE. EHFKM

Toho University School of Medicine, Department of Neurosurgery

abstract

In order to treat malignant glioma by radiosurgery, which is one of therapeutic approaches of this
disease, taking into account the tumor metabolism, three-dimensional images were prepared by inte-
grating CT with **TIC| SPECT. Furthermore, by comparing three-dimensional images for malignant
glioma with those for meningioma, differences in tumor viability between the areas of each lesions
and infiltrations into the surrounding brain were examined, leading to the evaluation of usefulness of
*M'TICI SPECT. As a results, in meningioma, all tumor tissues accumulated °!TICI to almost the same
degree and were well-demarcated from the surrounding brain. On the other hand, in glioblastoma,
accumulation of *'TICI varied among tumor tissues and obtained images suggested that tumors
might infiltrate the surrounding brain. Thus, three-dimensional images integrating CT with SPECT
allowed us to assess tumor metabolism from a morphologic standpoint, which is not only advanta-
geous in contemplating therapy such as determination of irradiation fields in glioblastoma but also

might have the potential for application in understanding the pathologic condition in other brain

diseases.
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BIBEE T 3 - 7z (Fig.2 left), THhicxt LT, glioblas—
tomaTid, NiEO—EicE WERZ, tEffichs

Meningioma

EOLEMZRLTH D, EEKN TOviability D& Ly
e B x5 /(Fig2right), /=, ®TICHZ B3
HEE & B E M & o5 IE,. meningiomalZ kb~ T REH
WTHaIEMns, BEMAOBREERLTNST]
fetEAvRE xhE,

(3) =K FCSPECTHE{IZ X 5 &

PITICL & I-IMP @ = R SLSPECT i {§ % Ak L
MTICIc B2 ME2ZE{kEEB &Ik,
glioblastoma & meningioma = D\ Ttk L 7= (Fig.3),
meningioma Tld, ' TICIOM{EZZ{LEETH, B
BAOUTICIOEREHIL, FZIFREERLTAE
<IE-oTHO, HEENTO™TICIOEREEH
LA S U\ > THRPMET LTS 0N
& 5 2 5 7= (Fig.3 upper), —7. glioblastomalz 35
WTH, MEZESLTWLS &, BEERBE~ORE
EOTICIOEMZR D, EBEEOBRMZRET
5 2% (Fig.3 lower right), 7=, MEZ®m <
B &tk EHEANTORENWITICIOERES .
9 7xb b viability @ & U E 4 A3 HE HH = 7z (Fig3

lower left),

(4) CT ='TICI SPECT D #i & = KITHi{g

CTHE {§ 1= X Sradiosurgery DB HIH = 2T 2
BRIz, *'TICI SPECTE{EDOFT R Z MK 5720, W
B {5 D =K ITHE G iR 2 E Ak L 7= (Fig4), glioblas—
tomadDEH 1= BT, D TICIO HE30% D% E T,
BHCTTELALNDIEBES LD B LA
WITICID HEF % D (Fig.4 left), 40, 50% &7k 1= |4
HEELTW Z&izkd, CTTRENSMEERN
O—HRI' TICIO B EME S MR I hiz, Thbb,

Glioblastoma
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‘Glioblastoma

. Threshold ————————————p-

CTH {§ F ORI, & Vviability % 53 847 %
GR LB EMG, radiosurgery 0B B B & e 5E
TAHROFERLERICES EEL SN,

(&)

PITICHE., REIEH A~ ORIRNEMERL, 20
EHMF & LT3, Na+-K+ ATPasei@ i, @5 Py M
BERDOZFE, Car+F x> %)), k4B (BBB)&
MEESELTNEEEABNTNE ™, BBENIC
V&, CTSMRITE2 T HRIME 70 15 P8 & MR8 oE &
DEANP. BEHRIA R 5 0 HE 5280 B 52 HY Wl g
ThHOH, —REKRIZE<AVWENDDH 2,
iZgliomaTid, BHENETICL A>T, P'TIC
DEMDPE < 2BERICH D, FETOEMEE DH
i, BLOBFERBTOEHELLOBKICERATS
B, Fe, gliomalc BT AT OEREBE &7
FHRRKRZ B LU ZWE Tid. B MR o viability
WEWERGE, T'ABERZRTEL, BEANTO
viability DEREZ LS5 X 5B EEZ LN TWSY,
FRE T, glioblastoma @ i j PN C P viability ¢ 7=
REELSZAD7=0I12, PTICIHE Oprofile curve, 3
K O=ZRICHEE ZAERR L. meningioma & H 8 ET L
o TO#EHE. meningiomaTIE, JEEBHN TOMTICI
DEEBEMZIFIY—TH5DIcx LT, glioblas-
toma T, JEHE A DAL TOTICIDEMBE I
ERNEFEL, ToCEBRABEAOBMZ b RET
HEBZER, EERHZFMT 52 0ICVTIC
SPECTHEHTH S 2R LT,

malignant glioma|Z %} 9" % radiosurgery D #5131 <
DNBEENTEY, BRAITOEDEIEHENT
WNBMHE 2 DR & L TEHCT . [EEE&A30
H4mmLL T E XN BSH, L L, malignant
gliomald B4R 2R L, M & OB RNHET
BANEDIT, BREESBLEL., EEENTO
viability DZE SN 5, ME@EHZEZRET S 2 &4
BNSTHETHEEEAOND, &5ICHHIKE
T, SORIAYES R O, BEIZS04 560Gy DBl R
BRPBEINTVND ZENE L. KEHREBIEALR S
HICEET A EbEpITHBIaNS, Lizhio
T, & D IEMEsradiosurgery B S % PesE 4 5 7=
®ITiE, CTRMRIZOHEREGDOA TR, EE
KM Z LB OREEEN R I NEVENH S L&
Asha, 6, bhbhid, REIEE CEEN
Dis WOITICI SPECT 2Ty, CTE Q= RITH &
ZRWWT, radiosurgery DRGSR % & 5 X 5 %
ERL=, COBOMEELTIE, EFRLDIC,
HREWE BT 2 EBEOFHIA B & format L5,
BT ZDOH—ThH5d, ZhERETHRDIT.
EFHRERE A — I —h Sformat/ A D 5 215, &HE
&7 —5 ZAVS-MVIZIETNAL Z & Tl REIC /2 B &
SformatZZH L, AVS-MV# Iy TSPECT & CTD
HgT—YZ2BEATAALELT, BgY1 L%
ML, RWTCRHIEL 25 DH, PTICI SPECT
B 2ZEHAMEDKS TH 5, TICHIEE D
AITERML ., MEEOMFIZMHIEZIEE LK
RERALTHD, CTHEEDOAKOKIZ, fiEok
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ENMAERELELS, TOED., bhbhid,
B 1-IMP & 2 TICI SPECT % i L THefF L 9,
PI-IMPE{§ T — & E™'TICIE{§ 5 — & DAL & % E %
ABIZLE LT, PI-IMPEEG LTI S iz 2
DL, CTERE THBHREEZTIHEEERL
7oo GEMER LIz=RTHAE KT, £EORE->
g T — & 2= R eEBE LB EARK
DR TH D, E7=CTEE L O FISER RS 88 %
BEX LT, EEAROELDTEROILID, B
FUEBAHE OB E R TMIHE LS55 8 TH
EIRERBW A EE AN,

4, CT, MRIO= R tHEENME N TE
A, bhbhoBFEREL MERAH 0 Eea=X7T
Hi{giZ, BIEE T 3BT S radiosurgery DG EEEHE O &
IHEST, MORMEBIZOWTHIEAARETD
D, —KREK CO=RTEEOERZLDBAICT
H5HDENVNEELD,
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Effect of intracellular glutathione concentration on platinum
derivatives-induced cytotoxicity in glioma cell lines

WILERRRT BARRSEL, BRI Rl

MHEEZE, LFE W SHE— SREE,
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ZUKIRA*, PIEREREL*, SHMEE*. g 1+

Masataka lida, Hiroshi Doi, Jun-ichi Iwama, Shunji Asamoto,
Shigeo Sora, Ken Hino, Hiroyuki Sugiyama,
Shigeki Sunaga*, Takumi Abe*, Takanobu Iwata*, Kiyoshi Matsumoto*

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

Abstract.

The relation between the intracellular glutathione (GSH) concentration and platinum derivatives(cis-
platin, nedaplatin)-induced cytotoxicity was investigated. Intracellular GSH concentration in human
glioblastoma (T98G, U87MG) and glioma (KG1C) cell lines was one or two orders of magnitude higher
than that of platinum derivatives-sensitive human leukemic cell line (HL-60, ML-1), which showed
higher sensitivity to platinum derivatives. platinum derivatives induced internucleosomal DNA cleav-
age in human leukemic cell lines, but not in glioblastoma and glioma cell lines. However, platinum
derivatives produced apoptotic cells, characterized by cell shrinkage, nuclear fragmentation and chro-
matin condensation in glioblastoma and glioma cell lines. Pretreatment of these cell lines with L-
buthionine-[S,R]-sulfoximine, which significantly reduced the intracellular GSH concentration, in-
creased their sensitivity against platinum derivatives, whereas pretreatment with N-acetyl-L-cysteine,
which did not significantly change the intracellular GSH concentration, only marginally protected the
cells from the cytotoxic effect of platinum derivatives. The results suggest that drug sensitivity of
tumor cells can be modified by glutathione-modulating compounds.

li2Cnic] T, E&{LENOMISEREE & AIRAGSHE & 0

HE&WMHOFEEDRIZ. 71— hIL0RE BIRERE LD THRET S,

TONADRBHERICER T 57/, 720l

{E DOHEEDRB L UDNABEEREZE T2 7Y [Fik]

F A > glutathione (L, FGSH) D, A 2 72 4 o A i 1. Kok

ERECLDEABRMENMETELLERSN human glioblastoma cell line(T98G, U87MG), human

c glioma cell line(KG1C), human leukemic cell line
S, RARAMOESLBHCRTIF >, *x (HL-60, ML~1) % 10% fetal bovine serum (FBS), peni

§ 75 F DR Hgliomafiiaic k3 5 MR A1 cillin 100 U/ml, streptomycin 100 12 g/ml 4 RPMI 1640

o, Wb Bepoptosis DML & 50 E ETHREEL. Hitl, 37C. 5% COBUMR. WESEEAMETICT

RITHIIANGSH L )l & AR HNCHIM S B o delf Aok ar—a Uk,
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2. fifEZE DI AE

Chamber Slide | TH#E & B/-ig#MIc, QoM
AlZ@BEML TUREM DA > F aX— 3 BRI
AW TRELE,

& 52, 4% paraformaldehyde T & 5 L May-
Grunwald-GiemsaZe 4 217 WP (L 2 BIEE L 7=,

WEMRICN L T1.8%T Ho— 24 )L BRIKENC
& % DNA fragmentation assay JififT L., apoptosis® 4=
{LF B84 T & 2 DNADladder pattern 7 $E % HE
L7k,

3. Rlfe s E S

EEEEM A 2 96 well plate (n=3) Iz fF L. L-
buthionine~[S, R]-sulfoximine (BSO) % 0 ~ 10mM ,
N-acetyl-L-cysteine (NAC) % 0~30mM O ¥ % B T
b, 2481 > FaRX— 3 > Lk,

TSI, YATIFUBIUORFT T SF %0~
1000mM oD & i [ TEN T A S b8 TH#ERD
ICHML 728, 2481 > FaxX—v 3 v 2F0
50% cytotoxic concentration (CC, )% 3-[4,5-dimethyl-
thiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT)
HEIC L B590nmiBJeEE & 0 B L7z,

4. MlENGSHE i

Mk DOGSHZ, JEEEDAEIZL A, 5%k
)7 oofiE (TCA) Ik DiiHL., T—F I eH
#% . DTNB-glutathione reductase recycling method |=
L DERL., TCAHIHZEF ODNAR (DAPIE)T
#O, MRRICMES =D ORICHEL 7=,

[#2£]
1. H&RHIT X 2 HIlRFEDOFE

VAT SFOBLURYTSFOMET, TR
T DHILIE % M B2 Bk 12 35 V) Tapoptosis [ M & & h
B RERL A HERR S iz,

7 1 25 B P8 6 T LA R AR D M/ 3B & Ulapop-
totic body BEA M ERD 54, E/=., May-Grunwald-
Giemsa 6 TIIMIRAE O/ NE EbicrovF >
DEENEE X hi-(Fig. 1),

LL., v— L LoMEEMRE, MRS
O EEbNSEERPOFEMREZ. FREN3I@E
IZHRHL L DNA fragmentation assey & Jfi{T L. 7= & Z 3,
W N DOHIEIZ B T Hapoptosis D 4= {L F B HE 1 -
& N5 DNA ladder|3588 5 Nz - 7= (Fig. 2).

2. B &R OMe8FEE S MIRAGSHL ~)L O
H R

SRALFE control {0 10°(8 & 7= 0 D HFINGSHE I
T98G(482 1 g), USTMG(47 i1 g), KGIC(22 u ) TH
D, TablelZidRE nWATHESMANT L TEZMED
B VWHL-60(1.4 1 g), ML-1(2.9 1z g)I %f L 8~ 344
DOEfEERLT,

BSO(0.1~ 10mM) |4 32 B { 77 4 1< Ml AR I GSH 2 |3
EERICHBEE, BSLAMICHTBRZMEE T

R, THICKHLT, HEHIEREDNAC~
3mM)IE, MIREPIGSHZ 2 TR & & 7= 02 O R 1
EREH S AT . IEERIC R A I MR
GSHRIA{E F L 7=(Table1,2),

[E%£]

FAHZEREWBERICBNWT, YATS5FoBLT
FY TS F 2 O ASEE O gliomaifiakk H L N E
i AR DX TiZapoptosis iZ 5 #() & & 1 5
HEZ{LTH 2 HlRa i OME/N, apoptotic body FE4=
chromatin DEEEEFE L=, ULh L. Bimmalae
7DNA fragmentation assay |~ 35y Tapoptosis D 4= {| 2
B EZ T 5 DNAMladder pattern# 23 50 oxt L
T, gliomaifaikidnecrosisiz BN TEEZ I ST
smear pattern g 5 29 Z &2 <, ZEIAKDDAN frag-
mentationSFFE X N TH O, H 4l EE & glioma
i fa#k 112 3B Vs Tchromatin {5,  endogenous endo—
nuclease(s)iIH T A MU SHICRENEL TS L2
Abhiz.

T A a4 8 |2 35 Wy Tmicrococeal nucleaseds - 7hde—
oxyribonuclease 1172 [K] "% DNA fragmentation & his—
tone }if it & LL B B U 72 A%, E3 I e A N Rk 8
micrococcal nuclease [Z J; 1) DNA fragmentation % 5% i
LT WHEIHBL =D AT, chromatinD R EFR
T®H Shistone|[ZIZH S M BRELLRBDONT., &
&, PFRAEZETHHEER TH S,

HeHAOHEBHRII T ) -5 h I oRED
DNAORERERICER 5720, 7 Vh)LLilEgt
MO ELNE B LU DNADYIE AL % HZE L DNA{L
HEMZA T HGSHD, AZAMHIaNIEEREID
L OF RN 5 TES LEZ SN S,

GSHIZKHE 3 DIF KA OMRANICEFEET 5=
By N EMSHTH 0, g-glutamyl cysteine
synthetase(g-GCS) 35 & tfglutathione synthetase D2 3%
DIERIZE O INI I Ve, Y AFA, U
LODEGREND, AREBRITHEHAE L /=BSOIIGSH 4k
DEFEFER T H5e-GCSZ M5 = & THIRKN
GSHL NN ZETFTE8%, %/, NACIZGSHO#RR
BRTHDVATA &0 d 5 Z & THIEANGSH
LR EERESESEINTNS,

YL I control {2 D 10%# & 7= 1 DMK HGSHE 1T
TI8G(482 11 g), USTMG(47 11 g), KGIC(22 1 8)Tdh
0. Table [ZIRE WA HSBHIH L TR
D WHL-60(1.4 12 g), ML-1(2.9 11 g)l=%¢ L 8~344
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Figure 1: Morphological changes induced by cisplatin.
Cisplatin induced morphological changes such as production of apoptotic body, cell shrinkage, nuclear fragmentation

and chromatin condensation in T98G(upper column), US7MG (middle column), KG1C (lower column), rigth side(phase-
contrast microscope), left side (May-Gruenwald-Giemsa stain).

Adherent Nonadherent Adherent Nonadherent
Cisplatin (mM) Cisplatin (mM) Cisplatin (mM) Cisplatin (mM)
0 62.5125250 500 1000 O 1000 A 0625125250500 1000 0 625125250500 1000 A

Adherent Nonadherent
Cisplatin (mM) Cisplatin (mM)
125 250 500 1000 A

5 treated

Figure 2 :  Effect of cysplatin for DNA fragmentation in glioma cell lines.

Cisplatin did not induce internucleosomal DNA fragmentation (so-called DNA ladder), a biochemical hallmark of apop-
tosis, in glioblastoma and glioma cell lines, but induced morphological changes such as production of apoptotic body,
cell shrinkage, nuclear fragmentation and chromatin condensation (Fig.1).
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Effect of pretreatment with BSO or NAC on the intracellular
glutathione level (per 10° cells) and cytotoxicity of Cisplatin
TISG US7TMG KGIC
GSH CCs% GSH CCs GSH CCm
Compouns (Mg) (mM) (ug) @M) (ug) (mM)

BSO 0(mM) 482.1 >1000 474 >1000 222 >1000
0.001 3143 >1000 243 >1000 11.1 >1000
0.01 71.1 950 37 >1000 01 >1000

0.1 6.7 75 3.1 12 0 185
1 0 55 2.7 5 0 45
10 0 12 1.6 K) 0 20

NAC 0(mM) 482.1 >1000 474 >1000 222 >1000
0.3 S >1000 323 >1000 228 >1000
| 9 >1000 348 1000 161 >1000
K 7 >1000 446 >1000 169 >1000

10 6 >1000 314 >1000 152 >1000
30 Dead 29 Dead 03 Dead

Table 1 :

Effect of pretreatment with BSO or NAC on the intracellular glutathione level (per 106 cells) and cytotoxicity of
Cisplatin.

Effect of pretreatment with BSO or NAC on the intracellular
glutathione level (per 10%cells) and cytotoxicity of Nedaplatin

TISG USTMG KGIC
GSH CCso GSH CCs0 GSH CCse
Compouns (Mg (@mM) (g M) @@g) (mM)

BSO 0(mM) 482.1 >1000 474 750 222 >1000
0.001 3143 >1000 243 350 111 >1000

0.01 71.1 950 3.7 200 0.1 180

0.1 6.7 450 3.1 50 0 80

| 0 380 27 40 0 70

10 0 250 1.6 30 0 20

NAC 0(mM) >1000 474 750 >1000
0.3 >1000 323 800 228 >1000

1 9 >1000 348 >1000

3 >1000 446 >1000 169 >1000

10 >1000 314 >1000 152 >1000

30 Dead 29 Dead

Table 2 :

Effect of pretreatment with BSO or NAC on the intracellular glutathione level (per 106 cells) and cytotoxicity of
Nedaplatin.

GSHL <)L & &E TS g74%, BikEfclipHE B2 NBHITIMET 5 2 & THSMH O EE L
TICERT 2 &% 2 5N 2t A EAT I 7 RAEMMTE S EENRE XN,

2, MIZHIBEAGSHL ~ L & EFxd7, Btk BICKIZ B Uy T ARHEIR 0 FE i I % fuiic,
DFERM S, AHEERIT K 0 gliomafffiia o i 2 GSH G TIZBSODRRKRZEO|ME" M5 0, HilEEE

DYESRATRD S, BIER ® 8B OB MH A5 H B
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LIcEETHATENG, 4%, INMENBHERIZ
HEOMH AR RE NS RN D 5,

[%55E8)
DERILEMEATSF >, 257 5F )33
@ glioma i i #: (T98G, USTMG, KG1C) | apoptosis |~
BB E SN 2L Z/HE L /=A%, apoptosisd)
AALFEHFEEE T & 5 DNA ladder & b - 7=,
2) Control gliomaffifia#k DAHIZNGSHE X, H &84
(R 2 2 R E i A D 8-334 {5 & il % R
L7z,
3) BSOWREKEFNICMIENGSHE B &, HE
L&Y OHUEB R 2B S 7= ht, NACOEHIE
REAHRIE - 7=,
HLLEMS, AR gliomal i o Ml i N GSHE 2
EZRAOSED LT, ALEHOFEEYEZH®
TEDAREMAURM & Nz,

BTN RS EE BE R £ I 2 DM BN % 2 1 7=,
AT SFURARE, ¥ T5F U iIETER
Enhs G Ehiz,
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Chemosensitivity Test Using Collagen Gel Matrix
for the Treatment of Malignant Brain Tumors

)BT A Al > — RS
BRI A% AR
SRKEN AT IR HI R

A Y. ARIRESD. M

B=Y. SORETTY

BE Y. IWABRY, HPERY, e REEY

[IFC®IC]

53— M) AZHWAEEREET. E
BOZRoTH I BN RS RS has o en
Sin vivelZiEWin vitto DIERAR TH B EWEINT
W5, &3, EEOEREICKEL, F0H MM
EERERAZES LTRELI-OTHRET 5.

(xR EAHE]

FEG @ 2 PF &R AT R RNEEIVRL T, 1996
F4H X0 SIRKEDNADFFERT ~FMiE HR k% 3%
D, 35=452% kU2 ZA%2BWEHHAFIES M
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LTWwa, REEL TORTEMOKREIIIFTSH
0, EFAONERIZ. M5 : Bk 24, Lotk 74, 4E
fi 0 24~665% (S 52.55%) . FEBA  EfkwRE
Ji§ 14¢1] (5 % anaplastic astrocytoma (LLF AA) 54,
glioblastoma( LA GB) 9f) | Sinfs i B 841, HE
P N 4G, TOMSEANEENRTVNS, R
PfdE A3 © ACNU 2947, CDDP 2947, CBDCA 28
i, VP-16 274, MTX 26f|, VCR 18 {f|, THP 124
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(2) BEZHR B & ER O BN R E
Iz LTiE, BEiEho7yokra—)L (-H2) iz
LBLFEREEZERICHTE N, £T. 9II%EE
E LT, FfTEs —RE THE RS (60Gy)
ZBmL., FEFHIC{EEEE0S—mE 25T, £
GEMEE_EEZETT 5. TO®BBKRL, #iF
Bk & L THSHMIEIZEH0E % B I EHE x his,
{L2#iEIE,. A Tl VP-16 90mg + ACNU 100mg
& VP-16 90mg + CDDP 75mg & % 1 |ZCBDCA 375mg
DVTIADHAEDOEELZEIMET 2 HENES
Ni=, B2 TACNUS 5 1) |ZCDDP/CBDCA®D
WO BE EHEEI N HEEE. BYEKTE
BEROMAEDHEERIELTWS,

(3) HRIERAL : RIBWRADE LD THBH, O/
O, BEHSHD LHEINHBERICHWS N3
Al @3, BE2ED O LHFEINLESERICHNS
Namo 3R, —i3, BIHELL EHFI N
#H, OTHENEE AT, ERICHEB X N34
THhd. GBO—HFILIANEL, Dl &b —HIIED
EHFES N, TTT, ZAILULORZERBAER
FHIZFER LB (AA2f], GB3fl) EHHEFIH
—HIUTFUMNERTE R 78 (AA3fl, GB6
) AT TEMIRZERELTAZ L, HB30M
SRS Lo . BB AYE I O R
TERW, —HIL LFATELRTEREEOL T
SEEEPEC bR SROKEBIMEH I N,

T Ofh, FRBEEIM & EAB O BERD S B
FEECHERIZRWHE M- 7,
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Collagen gel matrix Human cancer
(Spongostan) (Surgical meterials)
Cut sma* pieces Caut into ca. 10 mg fragment and
i weighed
Immersed with medium
in 48-welLMate

CO2 incubater
Exposed with anticanccer drugs

Cultured for 3 days
Added MT I-reagent and collagenase

Incubated for 4 hours
Centrifuged for 10 min at 1,500 rpm

Removed supernatant
Dissolved MTT-formazan with DMSO

# Cultured for 3-4 days in

Read absotance at 540nm
X1:A5—5 M) 2ARAVWERBRIBRSIHERRE (CGM &)
{ ]
ACNU CDDP CBDCA VP-16 MTX VCR THP ADR BLM

Bl 1-1: BB ; anaplastic astrocytoma

1007 1007 100 100-‘ 1007 1007

!DD'|

w |Ses | =

ACNU CDDP CBDCA VP-16 MIX VCR

THP

1-2 : EZ i ; glioblastoma
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ACNU | MCNU | CDDP | CBDCA | VP-16 | MTX VCR THP | ADM | BLM | 5-FU | Ara-C
AA 0.0% 40.0% | 40.0% | 75.0% | 0.09% | 0.0% |50.0%|66.7%| 0.0%
(0/5) 2/5) | (2/5) | (3/4) | (0/4) | (or2) | (/) | (2/3) | (2/5)
GB 44.4% 66.7% | 50.09% | 44.4% | 0.0% | 16.7% | 0.0%
(4/9) (6/9) (4/8) (4/9) /7 | (1/6) | (0/3)
I 28.6% 57.1% | 46.2% | 53.8% | 0.0% | 12.5% | 20.0%| 66.7%| 0.0%
al (4/14) (814) | (613) | (713) | (on11) | (1/8) | (1/5) | (2/3) | (2/5)
This Seri
ACNU | MCNU | CDDP | CBDCA | VP-16 | MTX VCR THP | ADM | BLM | 5-FU | Ara-C
Brai 50.0% | 50.0% | 100.0% 0.0% 50.0%
rain | (sn0) | s110) | (2/2) (0/1) (4/8)
*EFENS SLEPER. 19(5)743-748,1992
ACNU | MCNU | CDDP | CBDCA | VP-16 MTX VCR THP | ADM | BLM | 5-FU | Ara-C
Malignant | 28.6% | 50.0%
Glioma | (6/21) | (8/16)
# K. Shoin et al. Jon_J Cancer Res.82,1165-1170.1991
ACNU | MCNU | CDDP | CBDCA | VP-16 | MTX VCR THP | ADM | BLM | 5-FU | Ara-C
Glioma Cell | 12.5% 75.0% 100.0% | 100.0% 87.5% | 75.0% | 100.0%
Line (1/8) (6/8) (8/8) | (8/8) (7/8) | (6/8) | (8/8)
*HAR-N5 ELPE®, 18(2):233-238,1991
FAFENAM | FS5FImm e s WHFAHOALF anthracycline
M;;E:’:t 28% 23% 32% 38% 43%
*VY. wadate st al. Neuro-Oncology, 5(1), 1596
=2 BKZHEER
irradiation / discharge
PRk
op. chemotherapy : VP-16 + ACNU or CDDP/CBDCA
HEFFHR I

IFN-B : 3,000,000 U / 2ws

S W W W W W w w w

chemotherapy : VP-16 + ACNU or CDDP| CBDCA | 3ws, total 10 courses

BEMEARAHER & RER I

B2:{bERETOba—)

[££]

{8 % OJER IALBEUIE U Th{bEsEdlicnd
SRIBTENENRL > T3, /-, REE I
T AL, MmN O FEESHRERS D
HESHH 0, EETHENICHRNCERERA
BRI TW3 EEWARY, HdARIRZ SRR
Ik D@L EEERIAGER TENE. RN
B & BIE R OBE M5 ATREEA R E U,

ENMEBEICN T aRZ R, Doyl
T, HER 10%~50%5 OHMENH 25 20%E5H%

<, BEZENEWERBEELEZVWIZ<L, 2) 75
FFBHIL., 20%~100%DBENHED . FT5O=1T
Z0WHOO, ZrOVILTEDIZEEEOERIT
By, 3) VP-16, VCREIZ, AU —X Tk, 75
FFHAFRKSORPEETH - /2. 4) R#EHA
. £ — ZOMTX 114 TIRAE I o =,
Ty hIHA 20U RIBLEBENEHEINE W
40-50%DI|ENDH 5. (=F2) LhLiasns, K
ZHRBROBME EOBRERMICHET S &1,
Tt DRk BRI SRESHB O, EBE
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No | age sex @ Survival(mos) 43  ACNU CDDP  CBDCA VP-16
2| 44 M AA
A TIEe T AR MR R TAR
12|57 M AA A . . ” -
B o R VIR VR bt R R S
27| 59 M AA 6.3 A
1 52 M GB 10.0 D
4 | 47 F
6 |24 M
‘1017560 M
16 [ *58 " VF
22|59 M
23|61 M 9.3
24 |1s6T MY R R R R Y e TR O O
28| 46 M GB 5.0 A . e | o | - ]
0/0 : BBHH Y LHESNERICER X NAES | TR T ——
O ESUHULNEEAERCERE N> AR
- I EBEALSNRENAER
[ ] ewcmxcemences
X3 BRADELED
MERIESZHLEE
% .
100 ——
90 }
80 | e
70 | e HILL F OB St
60 }
50 |
40 }
30 }
20 }
10 }
0 ' = ’ &
0 0.5 1 1.5 2.5

X 3

PlEDHBEOMBES T, R#TH5.
invitoDIEZ MR E U CTE<TIHAIhTWS A
£, colony-forming assay & MTT assay Td %, =
NEOHETORAOMEIL, MBEERE2LELY
L&, FELEETOBROMIRIZHTEI A-TPRL
JarEEZONS, MR invioiKBRIEZ, in
Vivo DR ICHIRE M DA EAE F A B 2B & OHIA A
DREZHEZERICKBLTWS EIFWARNS T,
A= R M I AZANW-BREEET. @RS
EZBEE Uk OBEE SRR D, Mg
fliZRoeEEMY L IR ZEZ0E EHE%TS
C LI K DIGFEIZREZ in vivolTiE VIRIE CHERF T =

LRMERLTWS, ZhERALAECCMEIZES
BREERBROFMEICOWT, ARSI B
BEMREZAVCX—RITAKEOLET, BT
MR ERAEAE WAEBE 257 L, in vivo & [R#E 12 3F
AJHEZR invito DEZMHRTH 5 Z L 2HMAL T
B, BEKREEOHBMEICDWTIE, Vescios %,
Perrappato &5 O IAREGRHEAR OERE S, ARHSD
BETORKROT v NEe0GRENBREETNT
Wa,

SR, A —XBHES OB INE FBHZHE O
ERICEIDESUHFEBROGHEEZFML TIT Sk
W,
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€555

Das—4>v ko AZFWENAHIRESZER
G & B ES Io kg A bR R RE L.

2) BHMERBEICOWTIX, ZHILEORZERR
APEREZER LB TERREOE ZAEHEEDIE
Chia<4goibrniigahk.

3) 4B ORBBR TRZEARBROFMAR L ITHS
M- TH<bDEZEA N,

(327K

1) AREEE, &%, JLHEG  MREEE
ERWERSARIBRZERR. 8o (LFRR
20(4): 461-466, 1993

2) HPEE, EAKREE: 255>k
27 Z(Collagen Gel Matrix)iE1C X H MRl €D
JEH. HE EAEEERRE 19(5): 743-738, 1992

3) FNIFK, MO SHE, BRIEM &8
RHER O EREICB Y5257 > - FLE
MR O O ¥ a—FIT X SEEMENTZ AW
BRI Z R BR OB A, ARSI 22(6):
517-523, 1994

4) KiLsEfn, HBEB, KF—Xk f:35—5
SN Ry I A ERWRIFBELICES
b NERICE T A ARIBRZERR. Bl
SRR 18(2): 239-243, 1991

5) Shoin K, Yamashita J, Enkaku F, Sasaki T, Tanaka M,
Endo Y : Chick embryo assey as chemosensitivity test
for malignant glioma. Jpn.J. Cancer Res. 82: 1165-
1170, 1991

6) HimPE—BR, WKEE, WWHIERF f: e ME
PERAIES 26T B In vitro B2 M BR. HB L (LFR
% 18(2): 233-238, 1991

7) BN, BEEAE—, MR i BEER
BRicHEDWBW S A —< DL #IE. Neuro-
Oncology 6(1), 1996

8) Darling J.L. : Chemosensitivity Testing in the Treat
ment of Malignant Gliomas. Prog.exp. Tumor Res.
29:123-130, 1985

9) Kimmel D.W., Shapiro I.R., Shapiro W.R. : In vitro
drug sensitivity testing in human gliomas. J Neurosurg
66: 161-171, 1987
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EgliomallxId SIFN B & A |\ /=#EiaEi&

Maintenance therapy with IFN- 8 for malignant glioma

HIRERARE RS R

INASEE], BIHZE, BHEE, A B
WARE, HEHZRR, HELS

[FLsic]

RAOHERTIE, ChETERHET VA —TITHL
FrEEEE O REE LT, MHRBNH SR L
T Cisplatin, ACNU, vinblastine % i j] 9~ 5 PVA#E £ %
MEfTL, BAHMEL TIDEBEEOHRERD T
iz, LaL, #HFp#éik & L TCisplating ACNU,
vinblastine Z i ffl L 7= &, BImER, fm/hK o4
FOFHIEERZL, BEMOARSBELEINS
ZENBHY, BEDADLEERE L BEKE RS
Lo Tz, TDRHI9SEIA LD BAHME
DiefFFEE & U TIFN-B 2T 52 HEZBDT.

4El, IFN-p OffreReis L TOFREE, Ll
DIEEEE B URET L.

AR BRUAE]

BAES ) A — iz LT OB AR, FREE
DRESZ R L19954E1 AWM 519984E12 H &£ TO R
W —<EFNTR U TERAEE, R,
TR A D= HDPVASRE Z2EMifT L 721, #Held i
&L TI4EMIZ3cycle TIFN- g 0 527 o /=11
PlET#EELE. £72, 198941 H M) 519944E12H
ETOREHT, BUFHREEPPVARLIC THMREA
L, & 5ICHERFREH: & L THERMIZ3cycle TPVARR L
ZRRDIRE L3 E T #HELE. TRHLUMOYET
W17 LTz, HEEVARE % 14ERIZ3cycle#f D
BL2141Z2M#E LT (Table 1) , FNFho4t
FHIM, £, HERFEERICHBELZRHER £ Bk
L.

Table 2, 3| & 4 OffFpEE L LTO O a—Jk
ZIRT. WTNOEERES NREETRICE DM
MR 2 T LE, 2011C860Gy DRI e
T U7z, 1 BETIE, PVAREEEBO3I~4HFTM
5 1 H 3000ml/m* @ hydration % {T Ly, cisplatin |
20mg/m*%5 H il A ek, ACNURRFIHICIEDH
JE I8 (ISR BN R & D 2mg/kg THEYJE L, vinblastine & %]
H D& Tmg/m* (LfR10mg) % SW@HETS. 20
7O bha—)b&K3H BRI RKICHTL TER
WAET S, DkflEEks LT, 3E/M4EDeycleT

Table 1 Patients Characteristics

I B (N=11) NIB (N=39) WFN=21)
5% Male 5 21 10
Female 6 18 11
Age
Range 16-69 17-74 27-74
Median 47 46 51
Surgery
B or PR 7 24 18
STR 4 15 3
Histology
5 12 9
GB 6 27 12

Abbreviations: PVA, isplati Ine and id
ACNU ; VA, intravenous vincristine and ACNU ; B, blopsy ; PR, partial
fon ; STR, subiotal tion ; GB, gliobl. 1 AA, g

astrocytoma

Table 2 Protocol

| # : Operation = Radiation(50-60Gy)
and PVA* 2 cycle/6months
=IFN- B **
introduction 3 cycle/year
as maintenance therapy

Il 8 : Operation = Radiation(50-60Gy)
= PVA 3 cycle/year

11l &% : Operation => Radiation(50-60Gy)
= VA*** 3 cycle/year

Table 3 Protocol

PVA* : intravenous Cisplatin 20mg/m?,
Day 1,2,34,5
intravenous vinblastine 7mg/m?,
Day 1
intracarotid ACNU 2mg/kg,
Day 1

IFN-8 ** : 30010 IU, d.i.v.,
5 times a week X4 weeks

VA*** : intravenous vincristine0.1mg/kg,
Dayl,2
intravenous ACNU 1mg/kg,
Day2,3
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Fig. 1 Comparison of
Survival time of malignant
glioma

............. NE#¥(N=39)
— | ®N=11)

soq. N.S.

Table 4 Side effects of INF-8

Myelosuppression : 0/11
Liver dysfunction : 1 /11
Renal dysfunction : 0 /11
Fever up : 11 /11
Headache, nausea : 2 /11
Eruption : 0/11
Depression : 1/11

IFN- 3 23005 8ifi/H, SHARX4EO 7o ka—))
TRIEEET 5. [H TN OPVASEZ RO
70 k= )V CIE/MSEDcycle TRDIBE L, #igEk
&9 %, I B vincristine 0.01mg/kg &, ACNU
ImghkgZFNFH2ET D, 1T S LAAS3H M
ICED JWEEL, 6E/FEDcycleTHRDIEL THERF
RS L. T8, IR, MBREHICHEOPVASRE
%, VAFRRGR SRR & F S B

[#&2R]

I, I, MHFFNFNDHEFEEDKaplan-Meire |2
L 54 7FM#E 2 Fig. 1, Fig. 2|25z L 7=. generalized
Wilcoxonfi g Tid [ # & M BEDOM, 18 & MBEORM
IR A BEE IR s hah - I-.

LABT YRk & 0 e Us A%, grade 3 EMES 1)
A=FIEL TR, REtERNAEERELZR-> TIIEHE
DIHOAVEFHENEEL THED, #EREs
UTPVARERIVAREL D BEN TS EEAXT
W5, ZORD, BHERICEL TR, [#EIRD
i CcREt L7z,

Table 4, Table SizZhEh, [#HEIBFTRDS
NEBWERZRLZ. T8 TRD S N=BUmEIC X
BHIETIE, VIHIORER TH D v -GCSFE M TE /A
MO IEPITHD, v-GCSFOERZHEL TH S
WEEZEWERRBEL TWALW-DEMT BT T

Fig. 2 Comparison of
Survival time of malignant
glioma

(%)
100 §-

1.

ME(N=21)
| B(N=11)

504

7 (years)

Table 5 Side effects of PVA therapy

Myelosuppression
WBC count less than 1,000/mm?®: 11/39
Died of sepsis : 2/39

Platelet count less than 10,000/mm’: 2/39

Liver dysfunction : 0/39
Renal dysfunction : 1/39
Headache, Nausea : 20/39

IS, HERFFEE S L TOIFN-B 13, PVARERE -
LT, BEOSHNEHIEIR ELTHELE
ANz,

[E£]

BT ) A—<icnd iRk E LTIFN-8 %
BEALA, THNETIT> TE/PVAERER LS i
LTAFHBOARBIERITIRD T, Mismsel
THPVAREEFARICEBAL DL DDEEZ SN
7=

LinLEZESHIKCHTHRERAZLELTHS &,
PVARZEZ @R DB LIETT2L0b, IFN-BIck3
HEFFIRIE O A MEIHERDIR S, KDBFITHT S
BHEIBVWDLOLEEZ SN,

4 EIFN-§ 285 L 7= B3 B E O fod Stz <
BEEMA Lo Jo, SR EMZER, grade3 &
grade 4D 1) F— 7 EJ & ITBRE L EhEh
FE & L TOPVARE L IFN- B Bt & O TOAETEN
MO ZREL 4.
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REBMES UA—TICHTEHHL IMEEREDHA

Trial of new chemotherapy against primary malignant glioma

ERNEYE VNS FEEE AN
mfE 5h, RILAFE], OO, GEAERER, FA B

[IFroIC]

REBMES U A - L TR, FilRETER
BTG 2 Z &N FROUBICRIDOIEEES
ETHRWA, WEROMBIFRE/RILSFEEEER
EAE S ICIRMERREES L CEYICT TS 2 &0t
TRICKELEEZ LT IEDBTETHS, £
oo BT ) A OFMFHICKREDESNHE
INTY, BETEERLEOERKIRRIC S HEEED
R 5N TWRWERIR TIMLEEE T T2 ik E
BHELDSTHWEZTHS,

B3, 10RO S RREE T U A —<IIHT 5
ek e LT, IWEORERBEEMT I
Cisplatin (CDDP) 60mg/ni (day 1), Etoposide (VP-16)
60mg/mi (day 2-4) % FH E L THAL., =512
Interferon (IFN)- 3 ZffH L7z, T O{b5¥#EE %S
MR IR TERICHTREZ PR U = 51220 — AT L T
ARTOMFFRIBEICHBT L. ZOM#FHTEICD
Carboplatin (CBDCA) 300mg/nii (day 1), VP-16 60mg/
i (day 1), VP-16 25mg/body #&[1 (day 2-14)% F 1,
SHICIEN-B 2Pt L. ZO LI i{b¥RiE%
fro/#f. £ LLETIZTT o T W /= nitrosourea
(ACNU) & vincristine (VCR) D §f Fi #35 1C LR T A7
HRNERICEELE, T/habb, 75FF8H&
VP-16 DBt HMENE TOEFEYB hREx144 A
M35 AIRERSHIZDTHS,

FTIT, BARKDBWRETFEEGEDIT,
SEFIMNSEFZOREEETSICHMEL THEFLTY
%, TiabB, Jfi/NEIRED B WIS IR/ N 12
L TTTloid s 5N TW/=CDDP, CBDCA, VP-16
DL HIPE AL FREEY I ETEMHZmA TR0 0
BT A —-TBEICHT L. TO/KR, 512
BFRTFENMGETEL EMMBILIEDTI I
T DregimenZ T 5,

(R EHE]
1994470 5 H AR ER KD 3 BREEIC THRRL
FERPIDIRFEENE S ) A — < BEOMEIC, HEHR
$E 3517 A 47 9 5 combined platinum (L 2% & LT

cisplatin, etoposide, earboplatin % ff: ffl 3~ % PEC regimen
ZHifr L 7=, PECregimenid, Fig. 1lcmd LHIz
CDDP 25mg/body (day 1, 2), CBDCA 200mg/ni (day 1),
VP-16 25mg/body #[1 (day 3-16) 285325 HDT
HB., DregimenTIO—ARifTEW-> = ABEL .
ZD#IE 3 4 AT 1 [fF Uregimen THERF#EHE 2 HafT
L,

PEC regimen for malignant glioma
Dept. of Neurosurgery, Nippon Medical School

Day 1 8 16
I 1 -] Al 1 [ 1 1 L 1 L 1 1 I
CDDP * + 25mg/body/day, DIV, 2days
CBDCA § 200mg/m¥/day, DIV, 1day
VP-16 | 25mg/body/day, PO,14days |
[3 courses]
Fig. 1
€=25))

2H DA FER R S 1F3EEFERST8% LHEH DG
BWEWE L TEEROERLZ FAENED SN0,
SRIZEORORENL 1 FlZ2HET S,

SiE Bl

435 BHE (HM.), 19956127 OHEME. EAL
B REEEIC THRAE L. CT, MRIZ T 45 Al T8 22 0D Jjd JlE 5
LR LT (Fig.2), REBICFERZMTL, BEN
ICIES OEMHZT o /=A%, RER2WNI S iR B SR
THhole. WMEMRICTETOREEENEDN-
A, R B K O'PEC regimen 31— A {7 L
THRIERIZ® < M L THIRIC5ZEL &R L (Fig.
3), TOH%, HREEEEL T34 HIZIED

PEC regimen 2 &7 L TW5 A%, EEIZPRES
FE2<BERMHEMZRIT (Fig. 4), RE2M4E84 A
Fo-BHEBMRIEFARIIFET., MoFEH <

HEEFEEEALTNS,



Neuro-Oncology 8(1), 1998

H.M. 43y.0 M MRI 12/26/95
onset

Fig. 2

T (Gd |
axial

HM. 43y.0o ™M MRI 4/30/96
after surgery & induction radio-chemotherapy

Fig. 3
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T:(Gd)
coronal

HM. 43y.0 ™M

Fig. 4

[E£]

BT ) A —TICCODPRENTH D Z LR~
DERT—IMEHAENTHEH, FOBREGRIZHE
LT, CODPO® DIES. EH. B#EME. MEE
W, BERSEELZEORBERAN+ATHBEIREL
7z\y, —7, CBDCARZZh 5 OEI{EH ZCDDPL b
EHILWIENanoTWS, LaL, Sl
FEREWSEERZICE->TWS, 22T, ¢h
5 DS/ & CDDP & CBDCA Z# & & h H Tl A
Thid, FA—=N—Fv 7T 3RERTLVDOT, £
PHICEROTSF MM BE ITHRETE LN
RIBEIZ /B, ff> T, CDDPECBDCA%Z I F3x—
3 T i3 %combined platinum{p 2 5= 13, &
NITVP-16Z AT HIERR OB & OfEfT L TE 7=
LFFELD DI SIROBEIMEZ BT &
B TELZDLITTH S,

COXDHEEmMARIIC S D&, Mg IC
ML Tirbhhiphase I/ study DEERY, =5zl
BANRBRLIERELBSRIRE4£EE L TPEC
regimenD EEFPRFE L. £ LT, R OHEER
BIRICHER LB ALk E LT30—20
PEC regimen, F7-HERpL#REEE L T3-44 HIC1E
DPEC regimenZ 2L, LT 5 o Lk, B
U=z L Thiz 0 0BG h 3,
UL, EEEFIE - follow-upHif s b 4T LB+

MRI 9/24/96
during maintenance chemo-immunotherapy

ATHHEBEAT, 4B ShZEMORIER
ERIIFROBENVETHS BN 3,

(3K

1) ®#% b BIHFE], ILTH— fh: 4RHCB
BBUS ) A -7 BLEREICDONT.
Neuro-Oncol 6 : 7-9, 1996.

2) Sakurai M, Ichiki M, Hayashi I : Phase 1/1I study of
combination chemotherapy with cisplatin,carboplatin
and etoposide in small cell lung cancer.

Lung Cancer 15: 225-232, 1996.

3) Makimoto T, Tsuchiya S, Nakano H, et al.: A phase
IT study of carboplatin-cisplatin-etoposide
combination chemotherapy in advanced non—small-
cell lung cancer. Am J Clin Oncol 20: 51-54, 1997.

4) —ARERB, BHHED A R o /AR T g
% Cisplatin, Carboplatin, Etoposide =& 3 ff

(CPVP)j1: DPhase 1/ 11 study. 8 & (L 2251k
21 : 2787-2791, 1994.
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#1HA;5 & (CPBSCT support high-dose chemotherapy %
#F L 7=hCG-, AFP-producing germ cell tumor®
A PR ER

Management of primary suprasellar hCG and AFP producing germ cell tumor by the com-
bined therapy including high-dose chemotherapy with peripheral blood stem cell-support.

BEE SR IR R AL B
A e
A PR
A WL > —

HH—K. @TEE, W R, mEX
AR, EHmTY, Al R

[(ZUBIC]

FHFEMNIT I8 & 7ot £ o germ cell tumor (GCT)
MFEA L, mature teratoma % B 1T X UH#R - L5
WENEDTH SN, ML FENARLS,
Pure germinomald, )72 MR - L¥EEICED
BIEMHIENTE 51, choriocarcinoma, yolk sac
tumor, embyonal carcinoma, # % WITFN 5 DRSS
DIRTET S mixed germ cell umorD% < [ZFEFRT
b5 HFE. HREAWBMABMT), RH§mEHHE
BMEPBSCDEGHAT A &ick b, EHHHAE
THBEHTH 2 BAlZ RIS T3 2 LA
RElZiz o Tz, BRIC, AJEZRFEFEOGCTIZN LT,
PG RENREThho 0, BREMAZPLIC
ABMT, PBSCTZ i Lz KBILEFE DA
DWTHRE IR TWE, SEH, BRLIGEETF
#BA B & # % & Salphafetoprotein (AFP), human
chorionic gonadotropin (hCG)p 4 suprasellar (neurohy—
pophyseal) germ cell tumor [Zxf L. #Hli&#E M 5
PBSCT-support O K BV #E i 2 0FH L 7= £5 808
BWETo IO THET S,

(AEfI]

FEFIISHIRZRE 16 OB T, #1178 OFBIZT
T L72ERE, AhEEEERELTHEBELE, CT
T, &AH o LEER ER T 285 2807
=, MEMRENTABRER> ., AR E
LTI, WMERFE, SRERBD, MICHREN

REmAdEdeohiahojz, MRITIE, RN
& FERICHER 3 5 B R R 2.5cmDmixed intensity 0 fii
5 238, Gd-DTPA|Z Theterogeneous |18k = 417
(Figure 1), JE#~ — 7 — ORF T, M iFHAFP
560ng/ml, hCG 86mIU/ml, #f#& & AFP 2.2ng/ml,
hCG 24mIU/ml S Bl TdH - 7.

[afRE]

FRPRPT R, BE{RFTR., EH~—H—ickD, su-
prasellar hCG-, AFP-producing germ cell tumor & 32 i
L., EREfTHOTICHEELZHBL /2. £9'. Marina
5 OMEYAS# |z, CBDCA, VP-16, ifosfamide}Z
KDL F L Z 4R T3 coursefTo /2, HER
|3 . CBDCA 450mg/m? (day 1), VP-16 100mg/m?
(day2-4) , ifosfamide 2.0g/m? (day2-4) & L 7=, 1
course#& T2 1T, MEHITLOM/NL . BEHRE IR
#E L/, AFP, hCGIItRh4IZfEF L, 2 courseBHlART
ICRIEHEEL, TOREBLAIRD TR, 3
coursef T8H#E L V., G-CSFZ8HAMKREL., 0
%ICPBSCE R L /=, CD34[5MfRIc LT, 8.710
x 10°cells/kg MR HL 2 1172, 3 coursef& 736 HE LV,
A4 3 2 1TSS R P iz 10gy DU SRIE B #1T -
7=. #9—74 H ¥4%1z, PBSCT-support O K E{L 28
BZENELT, BARKLE, KER{EZEEKER
PBSCTHI%E & - SR EESM B0 O O - LI
fEoizht, TO®RIC, HIHREEZTELTWA T
EABNERELELT S RREDHS T M
5 . dose modification % {7 ty, CBDCA 200mg/m?,
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Figure 1

Pre-operative MRI demonstrates the suprasellar tumor with heterogeneous enhancement after
Gd-DTPA administration.

VP-16 250mg/m?, ifosfamide 1.5g/m?*% day -8 7n 5
day -4 D5 H & 5 L, PBSCT (CD34 positive cells:
8.36x10-6/kg) 1T > /=, ZT D%, day 1-712 250 1 g,
day 8,9 |Z 100 1 gD G-CSF % Fi¥ L 7=, Figure 2
RS Z & <EMmMAEIER I EE L, KRk
BIRICKZBEMERE LT, 779 HO0N%, ks
B, EE2ROEVPNVThEBRETH- -,

RRICZFERIEE OMRI% Figure 31079, 1HEFREE
WBIEFAL, MEZROTHRW, EEIZ. 9E
LB ERC PN LD D, FO®ITbThicH
KM Z-RL 7z, MRLEQEEOHIRIZZEL TS
D, Gd-DTPAT|ZhomogeneousDIEeE XN T 5,
CORRT, SHROBHGHERET 50 I
CWERIZILE, BEOKENFEAENEL
T, AAIEEMEERNERIC X 2 @M 217> 7. Bl
FHERITHED S T, HERE, SRTEHE oREIIE
SHTTEGAZLRENMRETH -7, BRTIE, B
JE35% 7% v A e AR BE 123 < 3% L Tt Ty
CHEWZT - 2. BEREZH TIX. Ak
HEAEMNBRHE T, visbler B EE IR D SN
BhEowmETchot,

MEOMRITIE, &% EHOEBIEHIh T
(Figure 4),

Figure SIZi IR A DS 2~ 9. —H#8Iz, gan-
glion cell7g ERMMRALREZ B0 541, KBRS ZH

HEThHD, BREROREFRRD IV, £/
—# T3, B, RESES R,

WP R, M~ —5h—, BEEA, R,
5, A41d 24 @lembyonal carcinoma, yolk sac tumor,
choriocarcinoma, immature teratoma® L3315 & ma—
ture teratoma @ i 43 %2 & ¢ mixed GCTTH o786 D
. BHERD OBAMEERREEIC L DWEL, B
#E{L &mature teratomaf{ MR L 72 b D EMIRL
k., WERIT24Gy, BTiIci6gy (BT
26gy) DFURTIEEZBML . WIEHZRT Ui,

BREEBEIRIFTHD., HHFENER. BED
TEABER22BD5LOOHEAIZFILES D
WABEEZBELEL TR,

[Z£]
SHENGCTIZAMAEIC X 0, HURER - (LI
HITHTFENRELDZENS, Hx OEMIZD N
T, MBHICEDSWTHREREIR 2= TARETH D
9, Germinoma®Z5 < I3, fi 5 B B CHR IS AT AE
TH5M, GCTORBEDIFEAEN, BEETHD
CENG, MK TEABERS R E R EHE AR
LTS, GCTIZH L TiE—ic 7557 8i%|
EEUZHPRBEEDEN TH 20, (bEgEEy
T, BORRIBEROWBEREIC RIEm0nD, B
RTH, k2EEE2NAB LT BRHEZHELS
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Figure 2

MRI after the high dose chemotherapy with PBSCT-support shows the suprasellar mass with
homogeneous enhancement.

Figure 3

The time-course of high-dose chemotherapy and PBSCT and the change of the white blood cell and
platelet count.

Figure 4

Post-operative MRI shows no residual tumor in the suprasellar lesion.
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A photo microgram of the surgical specimen. The tissue is mainly composed of the fibrosis,
and scattered ganglion cells and the peripheral nerve tissue is observed.

&N, QOLZ b EZBEELTRETH D,

L A L 72 4% 5 embyonal carcinoma, yolk sac tumor,

choriocarcinoma, # % W IZE4 5 @ mixed GCTIZ,

LR, BARERZREL TLFERARTHD
9, BIRD Z &<, ABMT 5 1|3 PBSCT-support}s
KHRBICEFE L, WEIEPIE, H250ITER
GCTIZH L TR TH B EMmEIhTWS, 22
T, AOIRE TEDAREN D 5 S Thid, 71
BRICTENR S 2BEL . B8, BEz2TET5
CEMBATH BT ENE, ABMTL D BEAD
<. ZhEHY 72 PBSCT-support 0k & {l 2 % v % #) i
BRSO T SRR 2 R Lz, AR0GE
DERITDOWTIE, BiffgerminomalZB§ L T, bi-
opsyLA EDEERM T W ENAMICENY, Fhi
nongerminomatous malignant GCTIZB L T Rl & B
bha, FfHliZ, hCG, AFPEEAM CHEE~ —H —
IZEK Dmixed GCTEZW SNz T & &, AEEIAHE
VIR IR ICEER At % 5 A 12, dissemination,

metastasisZ B R TR BEMAH 5 Z LM 5, (LR
H. BEREREEETIEB &L, R,

choriocarcinoma @ § 43 2388 8 44 17 7 M #556 # = 7=
UZIEPI ZRBRLTH DY, HIiChCH, AFPE4
GCTOHH M 21T S BN H B H AT, L% -
BREERICER < —h - DR L Th iR
THBHEZFATWS, MERIEROBRE, BRI
BAL T, MEEOEEEIEEMER CERA
BHHEZER T 2NN S 270, BE Ok
I53 coursef& T4 IZ BT IZ10gy DS 1T 5 7=, K
EFREETT L, TO®IC, EENBELLES

3. MEEZW S, WEEZENICHERETS C e
BEATOWERD, B ICHNREEZBNTE 2%
WETE & L.

LR, RENRBREE, KR
TULIERAT, BEY -1 —3BMELiE£T,
MRIEJER OWRIZB LD D, KESITEDIT
BT, BHEBH 2D THBIF2E>
Jz. FAREEZWTIL. —IFic mature teratomaf 4) % 2 &
H O DRI IR L7 TH > 7=, BURS
FIZERETE 20 LM L 7=0, BB #EIT
FROCTIZH L TRBADBRIEHTHD L&, B
PR 2 OBERAFOFREM 2 Z B L THTE. MERIz24
gy, WNZRFTIZ16gy DB MK 27 - /-,

AL, BENEIERK TERINA, BENSI4E
3SHAMBLCRTH 2. 40 OEEEE ORI
FERMOKBHENBETHE I ERESETTHE
W, B&iE, ChETKSEIERKEO SO Ra-)
DPBSCT-support KA # k%, BHEMNEFEGCT3
P LTI 72d, WIENBERREERIZRDT
Wizly, iz, PBSCOREUIHIMILEEE DI+
DEOFHWARIEETH D, S EIEA L /=ifosfamide,
CBDCA , VP-16(ICE)IZ & 51k 552 1132 CD34 k544 4
f2dmobilizationiz H ML TS EEZ 5N, LE
DFEERMN S . poor prognosis group DGCTIZx LTl
PBSCT-support K {2 5 i % F I L 7= W1 e i %
HAHDEBELUOEN S IIHERRLS., 208
MHEOFE TS BROBE TS 20, ficESE
BENRWER TR BWEOH 2 HETHS &
Eiohiz,
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#1316 5 | PBSCT-support K B {b. 3 5 % % f F L
JERFHNERZT . BARE AR ) U Z-suprasellar
(neurohypophyseal) hCG-, AFP-producing germ cell
tumor®@—§i| Z ¥ L 7=,
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T VA —-3ICH T BRT-PCRZ A \/=
Individual Adjuvant Therapy

Individual Adjuvant Therapy by RT-PCR for gliomas

SRR ZEFEIAEIEL,  $ L FERR RS R

HAF B, A _ER. RIGHESE. Md Ruhul Amin.
WMAFHE. ElaE H Fhs

[IEC&IZ]

BRIV OlBENEETHEEHELT
B, BICREAELTBMEORMEZT 5 T iz,
[EHDOLRENRETEN B, FUA—IIIBWT
EZDZREICL D, FUEBHEERICHT 26D
EERTETHBY, FUA—IcH T 2B EIR
FRBRTIEITEAFENLENTVREY, Thb
OHEThTWBBEREDSIC, interferon- 8
(IFN-3), 3- [(4 - amino- 2-methyl- 5-pyrimidynyl)
methyl ] - 1- (2-chloroethyl)~ 1-nitrosourea hydro-
chloride (ACNU)|Z i SH#G BB S 2 OF ) L 7=JAREE B
BEZELESREARTEESHDRIZEAER
SN, ZOBEER, HERTDONTEZE—MK
270k 3= LRBEORRERLTVS &
EAGN, SBRIDEWTVA—SIIHT 2 hEE
TI7DITE, MRDES LT UF—<DLENED
FEW AT, ¥ OB (individualization) 7% 55
K-> T<5b0EEbN5,

BHEETIZH, BEDOER, performance  status
(PS), BIUHHMFIE KU EY ZREME, B
DERAL B RAF S Ovolume 2 Elc kL 0, HEH O
HHPREBREEET 5 &0 D Ek TOindividuali-
zation{d, EH#ES ) A —ICHTH5HEBEEICBL
THESTObhTVWBEELZLGNS, ThEiTh
A DRONBAFEWFENFRERANTEA OfE
BB HER T 2EZMEEZTFRTE LIk
0. {8 3E#H %840 3 Sindividual  adjuvant  ther-
apy(IAT) % preliminary 72455 © B L T 5,

(#F#z 5 TITHE]
FHWE V) A —< OB
E b)) F—< B #EBEUSTMGIZ ACNU 0.1,1,10 1
g/ml & /= |Zvincristine(VCR) 0.1, 1, 10 ng/ml % escalat—
ing doseTHIAT4MMKE®EL., SEAICHED

USTARE L TNUSTVR AL L7, &iittEkko iy
FNTH T B HEHEIIMTT  assay?lz TR L 7=,

Reverse transcription-polymerase chain reac-
tion (RT-PCR)

STHREW. O1RREDIEME S ) 74—~ O i A s i
Z JH Uy T reverse transcription-polymerase chain
reaction(RT-PCR) & 35 T 7z - 729, SEH D HER 12 low
grade glioma 11, grade [l glioma 23, glioblastoma 18,
medulloblastoma 7 & @ embryogenic neuroepithelial
wmorIORETH S, ThE5DH B, FIFEFHIHR
&, ERAD0RET, WEEBALAIZ. IATOH
KT 2 72 b OASBTER, 208k TH 5.

N5 O L D Isogen 2 Ly T phenol-
chloroform single stepik|Z & b total RNA 2 i H®,
random  primer % 1) TeDNAZ &5k L, ACNUfiH#
|Z B§ 5.9 % O°~methylguanin DNA methyltranspherase
(MGMT)", interferon receptor (IFNR)® & Vincristine 33
& TR Etoposide 73 & 17 BAfR 975 £ A1 i #4: # 4% T multi-
drug resistance gene 1 (MDRD?Iz iz, -« >4 —F
Jv « 32 ko—)b & L Tglyceraldehyde 3—phosphate
dehydrogenase (G3PDH) ¥ 7= |4 3 2-microglobulin( 8
2-MG)D ZNZ NI Hf R iz primersit 2 F V3 72354
A 2 VOPCRIEZEIT > /2. mRNADFEH & 7% 243K
AlICX2RBMER L OBBRERFI L. TOHED
EHAEDEICEL TR, BHNC X 3 0iE# TPRY,
b ET BRI X DR R T 2 ERERE O
EEEFEME LR b O R FEHEHE L,

Preliminary Individual adjuvant therapy (IAT)

BT A—7ic LT, bhvbhidfesk, IFN-
B, ACNU, radiation (IAR) % H,0\ & § B HliBhEE %
o TERMNY, 1974558 K0, YRR THIZE -
BEZEDTFRZTELS Y F—<, HEgEls
JEM . 20[E @ fif# . IFNR, MGMT, MDRI,
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G3PDH % 7= 13 B 2-MG {Z 5 B2 19 73 primer % Jf W1 /=
RT-PCRZ{TVy, #FmRNAFEH OF EIC L D HH%E
BB LR REOEARAOEEEZREL . T
AbbE, 32 hO—)bB KUK PIATH
) TRT-PCRZ {7 - 7= 20k {& % & < . retrospective/s
BeEt 217 o 7241 B A ORT-PCROFERZEZER L T,
MGMTRHEHI IZACNU 255 —BIR O FHER & L
TRE L., MGMTG 4 #| TIZACNUIZf D b Car-
boplatin(CBDCA) % #¢ 5- L 7z, IFN- 3 [ZIFNRDFEH
DHEEICBED S THAFEEL LzAt, MGMT,
MDR1 & & (2 [k DIEHI T VCRZACNUIZHHA L
HEA STz, i, FHEFHOEECKREE
i, F#F, Karnofsky's performance status(KPS),
FREHR, ASFERE, EMENEEELRE
IZEDRELIE,

(2]
MTT assay
U8TMG I 1) #f 37 L 7= 3 At M #: USTAR, USTVR
DEZ IR T HIEFHEEMTT  assay |2 THRES
Lic&Z 3, ENETAKIFELL EERANICH T B
Fitk AR & N/ (Fig. 1),

RT-PCR

Neuroepithelial tumor 614 ® RT-PCRIZ & % #
Hizd T, £ TMGMTmRNA | 39.3% ,
IFNRmRNA[391.8%, MDRImRNA |Z50.8% | 5E3H A%
R 5Nz, SHMREMP L OHFEA & BEREA O
ICEMRNARBROA FEE TR s hiaho7z (Fig
2B XU Table 1) ., /=, retrospectivefzfiatZ 1T -
MO L, FBETRECEET SER ORT
HESHERE T & 2 EM OB T2, MGMTmRNAR H
DH - =THEFFR, ACNURBEZTH - Ffe sl 14
Hix<, MGMTISHM S Bl OB HRICEEEZ

0D 570 nm

T T LI I
0 0.01 0.1 1 10
Concentration of ACNU (g/ml)

Fig. 1

100

0D 570 nm

@iz, IFNRIZEIL TRAMEOHEMNTEETH -
72184, mRNADFER 5H CIFN- 8 F#h F/-id
mRNAE#E TIFN- 8 &%), 9725 5 RT-PCRD#E H
ETFHEhL2EEDN —HBLEEAOH A
(sensitivity) {361.1%Td - 7=7%, IFNRgHTHA
hTH-TER B H O, IFNREMF S Eipiics
MROFBEZTRD Mo/, £/, MDR1Z
BALTHREDEHETELLDOMNSHITEBET,
sensitivity (£80.0% T&H 2 4%, L0 BHES & ik H)
AN ROFEZIZRD 5Nz - f=(Table 2),

Preliminary IAT

1997455 N 5199847 H £ Tz, EFc 1841 0 &t
) A —<EFIR LT, i LER LN IZRT-PCR
ZRfT L. T OFEFEICE U7220E @ PreliminarylAT
z{T o /c(Table 3), 19984E7H 15 HETE, #HBY#EEM
A1y ALLERB L., F1HIEH O R E LW fE
fe14E s, R RFEEE DS0%L, E ORI HED 5
NZPRBHDITTEH D, EHRO%THB. IATH
AEINTH - IRENIER 2161777 (Fig. 3).

(%]

MGMT, IFNR, MDRIDEH L X)L TORR EZ 0
BEICE LTI, #hEhE®/ 70—+ )bk %sH
W RERETHREL TW5, AT ER
FERT S0, SEREEIIRT-PCRIZE TR0
FPEAK <, IENRIZSEGAD 21T o 72 150126 Tl
HTholk. £, EAMMEREFIZODNTIE, B
BORR CHEKEBDOAR—BIERAICRD M.
HIHNORT-PCR [ IHAEME =7z 3F M H L7
Eh D oMLy, BENREITHENG SN,
B ICEREFNGI TIN5 O #Bh L I A1 0] BE
Thd., EE - R, REREEZTOLDBIES
MR TH 5.

I T T T
0 0.01 0.1 1 10
Concentration of Vincristine (ng/ml)

1
100

Growth of U87MG, U87AR(left), and US7VR(right) with ACNU and VCR. U87AR or U87VR had
been established with the escalating doses of ACNU or VCR. About 10 folds resistances of US7AR or
US7VR (@) compared with US7MG(M) to ACNU or VCR were proved by MTT assay.
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3% agarose gel electrophoresis of G3PDH, MGMT, IFNR, and MDR1 RT-PCR products synthesized
from mRNA of retrospective 41 glioma cases. M, PCR molecular weight marker.

Table 1 mRNA expression on human glioma tissues by RT-PCR

Total MGMT IFNR MDR1
No. No. % No. % No. %
Total 61 24 39.3% 56 91.8% 31 50.8%
Low grade glioma 11 4 36.4% 11 100% 5 45.5%
Grade III glioma 23 9 39.1% 18 78.3% 14 60.9%
Glioblastoma multiforme 18 8 44.4% 18 100% 8 44.4%
Medulloblastoma/PNET 9 3 33.3% 9 100% 4 44.4%
Primary cases 41 16 39.0% 38 92.7% 21 51.2%
Recurrent cases 20 8 40.0% 18 90.0% 10 50.0%
Table 2 mRNA Expression and Drug Sensitivity in Retrospective Study
mRNA-Drug mRNA Effective Resistant Effective Sensitivity/
expression No. No. rate Chi-square test
positive 0 7 0%
MGMT-ACNU 87.5%/p<0.002
negative 7 2 77.8%
positive 9 6 60.0%
IFNR-IFN-8 61.1%/NS
' negative 1 2 33.3%
positive 0 3 0%
MDR1-VCR or Etoposide 80.0% /NS
negative 1 1 50.0%
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Table 3 Summary of the Patients Treated by Individual Adjuvant Therapy (IAT)*

No. P/ Age Sex Diag Location Ope Previous KPS RT-PCR Therapy Effect TTP SP
R (%) _ therapy (%) MGMT IFNR MDRI oD o
1 P 44 M AA Lt parietal 95 ] 90 - + + IAR NC 11 14<
R 45 M AA Lt parietal 5 SIAR 70 - + - AVITIC NC 3<
2 P 51 M AA Rt frontal 95 K] 90 - - - AVR PR 13< 13<
3 R 72 M GM LtF-P 75 SAR 60 + + + 1 PD 2 20=
R 72 M GM LtF-P 75 SIAR 80 + + + CE PR 5
4 ) 61 M  AA Bil frontal 75 S 40 - + + IAR NE 2 3
5 R 61 F GM Rt temporal 95 SAR 80 + - IA CR 9= 29<
8 P 14 F A brain stem 50 s 40 - + + IAR NC 9< 9<
ki P 70 M  AA lateral ventricle 100 8 50 + + + CI NE 8< 8<
8 P 22 M PB pineal 50 S 80 + - AVR PR 1< T=<
9 R 14 M A tectum 95 SRE 60 - + - I PR 6< 113<
10 P 77 M GM corpus callosum 75 S 30 - + 1A PD 2 5
11 R 48 M AA RtF-P 75 SR 70 - + + IA PR b< 114<
12 P 55 F GM Rt frontal 100 E] 70 + + + ICR NE §< 5<
13 R 44 F  AO Rt frontal 100 L] a0 + IAVR NE 3=< 87<
14 R 44 M GM Lt temporal 75 s 80 - + AVR/IC PD 3< 6<
15 P 67 F GM corpus callosum 0 S 30 - + - IAR PR 2= 2=
16 P 73 F AA Lt temporal 50 s 60 - - + A NC 1< 1<
17 P 29 F A Rt frontal 100 s 50 + + + CI NE 1< 1=
18 P 59 M GM Lt frontal 75 S 70 - + - IAR 0< 0<
Mean 50.6 76.5 63.5 Median 3 7
SD 19.0 24.0 18.5

*P/R, primary or recurrent; AA, anaplastic astrocytoma; GM, glioblastoma multiforme; A, astrocytoma;
PB, pineoblastoma; AO, anaplastic oligodendroglioma; S, surgery; I, IFN-8; A, ACNU; R, radiation;

E, etoposide; V, vincristine; C, carboplatin; NC, no change; PR, partial response; PD, progressive dlzease;
NE, not evaluable; CR, complete response; TTP, time to tumor progression; SP, survival period

Fig. 3

A 14-year old man with recurrent tectal and pineal astrocytoma (Case 9 in Table 3). T1-weighted
magnetic resonance image with Gd-DTPA (Gd-TIWMRI) shows the recurrent tumor after 9 years
since the first operation (Upper left). He had resected the 95 % of the tumor (Uper right, Gd-TITWMRI).
Though RT-PCR showed the positive G3PDH (lane 1) and IFNR (lane 2), the negative MGMT (lane
3) and MDR1 (lane 4) (Lower left, 3% agarose gel electrophoresis; M, PCR marker), we have started
the IAT with 6x106 U of IFN-5 3 times a week for 4 weeks alone because of the histological
diagnosis was grade I, no evidence of malignancy. He got the partial response of the tumor reduction 5
month after the beginning of IAT (Lower right, Gd-TIWMRI) and the maintenance therapy with
IFN-( has continued,
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MGMT®DFEH & /') 4 —< DACNUFiH#E I BI L T
. bhbh oS EORE LRI B EEF OHME b
B0, AshzBRESELEEZENBD, i,
HDIObNOSEDRERMN S5 H, MGMTmRNAR#E D
SEAIT A L Tid, ACNUO#RIZE< B TET,
HONCEERBEHOANEL B Z &M, &S
IRETHEHENWEEZ NS,

—7, IENREIFN- 3, MDRI1&ZHIMEICBI LT
3, SEOBRHTIZ, MRNARE &% EH OF D)
RICH T2 ERTRD SNz, IFNRIZSE
DRI THIO%LL EDEFIcBLTHEETH D, =
o G OMNIGITHERIZIFN- B B TH >
JeZ &5, IFNRmRNAD R B O &4 TIFN- § O
IWERET S EEREYTHEEZASNS, B
1E. IFNR@signal transduction & & T X 5 (2 BL 24
EPRETHERICELTRETTH S, £,
MDR133% 2 35411 & 2 %0 3 A% 2 7T e 7o ) 5ot
Dz, ZTOMOERHERETICHETIHOLE
BT, GHRISICHEBEN - BKNLRHAVETH
HEEZENBRY,

BT VA —INFERETHHEHEEL T,
FHMICL2EOLMHUBRETH 2 Z L&, UK
EE OB ERE I T B HAUE L T & AT
5N 5, FMICBEL TR, MEERARFRZESE
DESRITH N, DUTHEHREZM ESBSEDD
ZEhiEsbhTns, bhbhd, BEEDHE
B, i A 78 B AL B P B BRI L. language map-
ping, 3 X UMl ¥ G & & U THAERYGE
BOT A - THRERHEE T RICZL < fEH
TR LEEBICFERZToTWSY., —4., #
BIRICBEL T, $FicH@Es oZRIcELTIE. &
MBI ETETH S, bhbhMERFoTE
TZIARSEE O lz, ACNU, VCROfAEAI %, CDDP+
Etoposide Z LMz Lz ib Bz EMT b T 559,
THNEDHREDOPIZ, FEFoKOHEGENT
IARBRHE % L0 5 AR R % 7= 570,

bhbnid, B VA —<DIARZHRLETS
BRICBNT, EnETF2EE0IcERTs &
KDACNUDESROBEDHEZIIN-7/=0,
iz, IFN-B Iz ks RMiREEZTO 2 &L
D, BMEREOM EER S TER, BES)A—<
2T, PBROEDRS0%LLE, gL
DIFELEGFRO%U LU LOBERZBTHEHN, BEIC
B, FARBICChE0BREBIZES RN, TAbB
intensive 7R RHRE1T D T LN TEL D - FEH B 4
RINSTHEELR. 4E, bhbhid, %hakicT
HIFE - BRICED 5 TFME1T o /oG 1SER 2%t
RIZWEQIATZ{T>5THE D, PHEEOEHR
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bNONDOIATOE R E TR T 20 THDEE
Abhs,
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fibi 2B R BRSSO FiTHEER

Operation of ventricular tumor

BER R RAFREI R

REEE. AH & EEPKB=. AILET,
MINEW, FHET. ENESL

[IFLeic]

I 28 P IR X R ER IE IR B T B O RTE. K
EFE. OREME, FTHRINSMHEMEZEICEST,
FR77o—F, WHAEICEZ<OTESBEER
5, B, EfMBE=ATOE KHFE - S IRKE
FNF =DM OFMETAZHBE L, Z DERfL
DOIEEHFEHICE T shbhbhoELH2HET S,

(7 s =2 B A RBARAE]

S5k ctE. B, @#H, ARENOETEEREL
Tz, MAQBEICWHEL THRATHAANEWLS
HTHIMEE, MESZER I, #RENIC
I REtBAHD, GHEREGH D5 LA, B
BAE T CRHIIZ R TH o /2. MRITEMIME=
AERIZS X5 X 6emD K& W FEE MW ERE (Fig. 1a, b,
¢) ZE@WD. LENBIBIRIY T wi ks # Bk A 5=
I8 O R4 B Rl R Y 2380 (Fig. 2) | BME &
L7,

—RICEM AR E = AREE I T2 To—
F & L T. (1) posterior transcortical approach, (2)
posterior transcallosal approach, (3) middle or inferior
temporal gyrus approach i X FEMETH 5,

(1) posterior transcortical approach

Low posterior parietal & high superior parietal ap—
proach?idH 7%, #iE TIIEMMAE, & LEIEE
1Z & % Gerstman i 5 B %> £ {58 [E [ 1= & 5 %8
fE. TOMBEEE, NHEEEHNHE T 5EREN
HBHOHERAE W, #3E Tlidposteentral iy 5
parieto—occipital fissure|Z /13T _E&IRIA ICETIZY)
AL THEBICELET 508 WENES, REVES
ZRHETBITIEES LTOROEHIH < Iz 5 R
E7D, EABIOX S SRilkiE SR E 528 M
BOBRE, A7 70—FTREBEOBMIAEL.
BREBEXTHROLEIES /2D, i i icetn g
HITHAFIELTEA Lo T,

(2) posterior transcallosal approach

MR EEM A ZORL ., HERKEEZEEL
TRIMEAZET HHET, KEAGERILNE
WHETHSM, PRI IZ X % disconnection syn—
drome O Hi ¥R D AT REYE ., JHEI5S 2438 Bh IRk D 2L & 708 B A
IZTERW, QANOFREFERVEL <, FpD
£ DR HEE DR E WIEE TRESNAORE I
R ZE TS, ENBAONLLD., BEEZAN
EinoTz.

(3) middle or inferior temporal gyrus approach

PRIEERE 130 5 R1BICMT TERYM, £/
[T RIEEE O E Y THfA, =AY To—F
5, AETEEEEFCE @44 MH 14 CRE
WRFBAEVFEH T S AIReED D 508, [EE £ TOIE
AR bE<, Ak EDRERYICLETES
EhEAEER N,

EHEOFMIcHiz> T, EPMEEEZ1.5~2.0
emt]BHT 5 &, #2.5em THEE |2 EE L7z, s
B XD ABRREEDIRIIES ICRETE, hz
UIEE, JEEANBIEZ®ROIERLT, AL HEE £
WL (Fig.3) . BEREZT D ERAEHER
FRETEWRENFSN, MR TE22TTICERRE
WREEY) & OBRFNERLEE,

ek, FiiolamEREERZR<, BN, FE
HbHEL, BHFBERLTNWEIS Tholk.

[EEES ) F—~]

3T, BHBAETTEER & EREE THRIE.
IEEICTV-PL v > hAEfT . SBHEEEL 2.
ABER BRI b OPEARIE, IR R A EE S
hTwl, MRITH#S TN A A RENBE
EAIRZ SO DEENED SNz (Fig.4ab,
c) .

EMRKEEIRICY TO—FF54HE LT, ante-
rior transcallosal approach G IiE &1 % i A, T, (1) inter—
forniceal approach {7 Sl &, MIMZEIZ Ao 721&,
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Fig. 1 a b c
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(2) transforniceal approach , (3) transchoroidal
approach, (4) subchoroidal approach 3% F 5315,
(1) interforniceal approach

322 EH T, KA O SR % forniceal raphe
THT, BIMEICAS, MSHEEBZELEVEW
5 T ETAEORRBRIIIR N,
(2) transforniceal approach

RREIC A7z, —RoOKSEZWRAL T,
EO—ZRMANLEKRT 2, BHEORAIZHE
BOERNHZBEMND ZEMNH B, —RIEE
BBICE > TREBNEEER T EMBB T &N
5. MBICEFEDTRWORbRDNOERTH
2o
(3) transchoroidal approach

it i O P RIER TR S & tenia fornicis ¢ [ % 4] #
U, IR ZRESH L TEIREAAS, ZORKKH
WCHEHELEBBIRSEFELRNWI &M 5, AEiIHER
ThtTwnwa,
(4) subchoroidal approach

[ 82 O 7)) Ttenia choroidea & 1 B & D % 43 i
UTHRINEICAS HETH DM, SRR IR
NEE LGN H 5,

ARG TR, EFICE> TRIMSEZELZL TS
0. Wiz HENUIRE, RGRICE-> THEETS
&, EFICKE 6O LB W A S IcBhET
i, RBHICEE S 5B8IRERED T, BIRic
DEEEBLARL T, S AENY S, BT, CUSA
T U7z, BEBHIZE MY TH AR, BEA
TTUA—OBWTHo/z/cd, TRMBETE
WakT Uic. FHEOBEREMS L 0EVF, ¢
754> 5 subchoroidal approach T A - 7= A%, &S AL I
ETEREETETBELTEY, RBREHT2EE
SHICEBICEETE 2, #@OB, Bshkls
<. transchoroidal approach ¢ 75 %1 il % 8 {5 & f& b
N<BWABANAZN, EFFEBERLTH, £
PITREMY 7O0—FHEORNDEH <, FICHI
TREEEEB LD S oh, EBEERICED /N
BREIRASEDE, B L 720 TIIIRSG R £ FIH L T8
MEEIZASRD, A5ICEBICEETREEEbR
e
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Central neurocytoma @ clinical behavior

R R R AFRES R
WEmEIL, REEE, RHEE, R%5EH

[ZL®IC]

Central neurocytomalf I =N EE TH D,
ZOEMFMHERII OV TERFRHOE b VR
vy, R4 131041 dcentral neurocytomal 35 Uy T i ER S
BB XTHAMERORA 27> THREL TWBHY,
SSITBIMEMZRBR L, -G RS O
FTRICTHKS 2HRAZE /O THETHRET 5.

[, Hix)

1978 5197 F TITYBICTHEEZB o
central neurocytoma 1212 D UNT., ERERARIE, FH#&
ZHFTR. MBS DWW TR 2T 7. HAERE
DORETE, BEREE, WO AEEICA,
MIB-13+ @GR OBRET 2B ML 7=, YR THEE
BefTo P TREANBIHERBE 27> TH
5, BENIEAIOFEOHBAL THARKESET
THDH, —BREFAICODV TR T TRBEEREATH
5. = HITHERRIGERED 1l DWW THE, TUNEL
et % B IR WERREIC BT BDNAKA(LIZD W T ®
BEt L=,

[H£]

MRL2HFO—EZ2FE1ITRT, YR THEGES
oI TEBMPICEREZR L 2AlET ., L
ML, 1HNZREFHTHHM, M TEOfgH %
BRERELLYB CTHESMHTZ /T U, Wi
R ZBENL TW3,

HAEHRRAE ICRRICHET T 5 KEEREEZ B
ELT 1 HITRERE ORI ET- 7. fHHALGS
DFABFEIFT R, MIB-1BHRIZD W TIZHEH A
TH5H, EEMBOBE. WMMEDETFTE2EDT
Wiz, TUNELBEIZ TR ZBEL (B4R
BARAES %)  HHHRIB ST £ 0 apoptosis?s & D7 A
SInOMIEREE NS U T A A REEE R L7,

[ER]

Central neurocytoma |3 [ B D EiR A - 2 3
LENTWEH, BIYOERERLEAORED
Pia<imv. DRNONOBRE THMIB-1L6EIC LS
BIMHAES) DR ET T3 % < OER THENE[EZRL
ZbdDaD, —#R6.8% & anaplastic astrocytomaf B ¢

Table 1
radiation therapy follow up MIB-1 staining index BUdR labeling index  tumor volume doubling time
surgery whole / local (months) (%) (%) (days)
23M  subtotal 40 /20 160 09-2.3
23M partital 40 /20 152 <0.I'- 0.5
29F subtotal 50 131 24-26
22F subtotal 40/20 121 <0.1-3.0
20M  partial 26 /32 8 — 2nd surgery 43-5.6
subtotal* 82 <0.1
3TM  extensive 60 89 <0.1-0.5
29M  subtotal 50 62 <0.1-4.8
29M  subtotal 50 59 1.5-4.5
29M  subtotal** 60 59 1.3-34 2.5 358
21F subtotal 50 53 <0.1 <0.1
30M  subtotal 60 17 32-6.8
30F partial 60 16 0.7

no case showed recurrence at the final follow up

* tre-operation after radiation therapy due to obstructive hydrocephalus

** : re-operation for recurrence after partial removal at other institute
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HZRTHOZRDE. b THRHERF 2T
bTICHER L 2 —ol OB = oS5 ks 358
HER 1 ETHRETHEERAENRSS ZEERL
T, MBFNTATERRTRZALOTICHESR
fi9-12 A THFR 2R LZES ORE"C BT
O#EHWRAPIT N, efbsfThbhian o IiEH
TRECHEZ2ZET A LERSSEEZONE,
ERHSTONRM e, HEHBRBHZTS
MEPIDODVTRHRIZEHERODHEZEZATHBI?
DO ITHARREIC R S EZ S NB T
Waizw, BHEEEICHNT 5 MEmGEETS &
DRIEDHARR I L2 EE O NOWFENNE
EAHTHS ZEBBHRBHEZZOEDETNS
ERO—D&EEZ 6N 5, bhbhidd Cioidig
ST L DA ICEREMROHENETE &
ZHRELTWBNY, I 5ICSEORFTHBEERE
BHIRODNAIZH F{ENELC TWB Z EAREN
Joo BEORIEIZIODWTEHEZSICRIFNHELIZE
bhad, BHEZFDODTICHELEATTFEDE
Mo JEANRE TN TWS Z &, bhbhoiEE
BOBMAITHNEDE ZABEREAN LN ELD,
JEE 735% 4 L T U B 86 ORUNR G #3821 78R
Eo—oThaiErOND., TBHETDTIC
RBERET258D. MEOMB-11E%%2{T>
THTHAE A FRETT 5 & FRFICE R OB
KT AICEETIRERHIBOEEZ SN,
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Dissemination of ependymoma after total tumor removal

FREED AL > 5 —IHiEARL F HNDRBE R e R
KE5E. BHEH, KREEW. AGHEE

[IzC®IZ]

ependymoma |3 astrocytic tumor % oligodendrocytic
tumor & B/ V) BEFFARAR & O IR T, FHTIC
TEMHATRERESE TH 2, 2MHIFhQ
2B LBDXEELSTHIENTETD
Do LU —ERENEL 3 & BRI 25
ETHEBZEHRT 53D TEETZOTFRIT
EBRDBDEZ>TLES, F/-ependymomaidify
AT 5 LB/ T. MEICBENEL L&
BENERESIN TS, FiicB 287 ES
WHRENFREZEAT S EHERETHhS, Reld
ependymoma 324 2 F4ff L, SEEH, 6[H OIEHE & %
BLz. 2FMHIE2BHAB 0. 205 BifkiciBE
A ENT=DF4H, SEITH- . 2FEHICBES
SNPIZRE LR, HEBEAICEIFREC
BONOIEEAR DTSN,

[x4%]

FRRXEMNRHERES KOTERNAE Y —I2T
it 25 254F 1T ¥ #% L 7= ependymoma 324ji] % retrograde
CRE L. BRI D > = b0, L5
G236, Y9 BURRREB S 2 i fT U 7= 613294,
RENE BRI, 2AIE30ATH S, EEE
i R 13 48-60Gy, F£3957Gy, £ fi%~ 1320-54Gy,
940Gy, FH7={FH0EE % BN L 74 13 FE - ependy—~
momal ZHFE N, HHMEHIZKRD - Z1HITH 5,
BREOBEMMII > A 5174635 A TEHY4E
Th5. HERANTRELSASNMIER<, BEE
ISP (BRD R HPIA, SWHAAG) ICBEHN L
LT, EFEEMHE, BEos k6t BE
PROSNTHRWEAICOEFOEEHHE, B
BWAZEHOF . B MK Osubtypelz D = HEt
L. EOEREFZRa L.

(2]
EWEBRFEOH SN TH S, 14H1HIZ14
F FF Tigure RS A5 MK =4 801 BB H 5

0. SfliCeystZ R, FiideystZBKk L THSHE
REINSESZHEOEIL. BHHSBHEHEAZE
AUy Tpiece meal |Z i 2 4. #TH4EH I/ NIz
JEBSFEAE, T OREEBITBE A Z 1346 Fen bloc
VA o IS ALK V3 A ] [R] ik cellular type TREMEFT EL
IBER® s Nz o 7. EBHHEHEAICI3ER OER
BREDSNRh > ENUERIZY EM TR
FAMICERSBE L RNRBRETS. VERTF
JEE D BRI 2 U 7= A% RBE BE Pz mass 24 D
T L TW3, 26 HI39F @ B 18 Tfigure 2{T % D
B ERY . BUNERIER I HERE A B 0 piece meal |z
Ihzfit. BEEAZOEROEEIRH, 715
EROLIC I EE BRI R WA TER I Y TR TR
WAL UREREBN. - of b B i3 %Eed
HELUZNWERELT. 34 BI337F &Ltk Tligure 312
2R, BHEEAAZMEHL, neuronavigatord &, & Jif
WEe. DRHIICESFERIRD ShxnmR
FRICHFMEIOSEOBEESEL, FOUERITIE
basal cistern]i5 JFLICIEREAA UL, 44 H 346 F B
PEC figure 412 2R, B A A % f L piece meal |7
EFEEf. 11y ARICBENE T, A05IE
myxomatous type T > 7=, LA L OBFEH O B E ARk
typetd.cellular type 7324, epithelial 314, myxoma—
tous typeN 1P TH > 7. THENLEHIIC HD 2 E
BI8%, 25%, 100%TH % (table 1), i DIRHE
DERZBRHT B ICEFHRIC TN Tbh, *
OEFEHEAL T HFR O A 5 Nz VER THERET
DRENH D, EHEEEL ZHEGNT B 161D/
MEEB RO ZMATSEOHIZ DN TEREOR
#2217 o Jo(table 2), 2HFIEIL. 234012/ iE 1
Pl mAi=24p = LR & Lz, FHHtEiTpiece
meal [Z£fHL 7= ON, enblocfH104], Fii
NS EONTNTHBMNBFEL S OIESHIT
Holc. FDDBHEBENE L DDITENEN
441 (44%) . 14 (10%) TH o7, piece mealf
HONCEBICBESE Do 7. WiPETHAZ &2
AULb0R14, ERLAE b 0lE36, &
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figure 1; SEGI 1 FERFEIMRIZ L, KENGB RSS2 RS

figure 2; MERI 2 FERFRIMRI, RENZIBMEART,

figure 3;  jEfls FHAOBERE (FAH)
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figure 4;

table 1; &R XA BEOHEE

it pd) SREGIE HEIEH
cellular 25 2 ( 8%)
epithelial < 1 ( 25%)
myxomatous 1 1 (100 %)
tinycytic 1

malignant 1

11§ T & - 7= (table 2), fiiEEEIIEN T N34
(27%). 141(33%)TH 2. BEEAAFHA & EE
AAITIIEEOEEICH M EdRD 6 Nah-o
Joo HABTRELZIHNMEBRATS D,
BI1E3 s BICIAN2 Y EM T IEBRENEL TS,
ERERBEL =30 2f 13N BN THEEE A A& #
fEL T,

[(EZ]

ependymoma DR FEMHE I EFICL DBV A
5N %, Sagermann|IFEFEMINEEEH 5 O/1441 |IZFRFEAS
H 5N E|E L T B hi—HKricheff|d 7 D 5
IEBREED ® D1/70, HFI T2 Hs LB
BMOTHBIEEH|EL TNBY, FHpIE CTHRE
EUHBLEBEROTWAEEFPOBREOEE R
Barone®D X S ITHETH B EMETHHDOHNELL,

AEG 4 B, NN, FREICHREE (FKHEHD)

table 2; £f§#OFHTNE

Wi

SfEf  HEIES)
piece meal 9 4 (44 %)
en bloc 10 1 (10 %)

? 5
BER
B (+) 11 3 (27 %)
(=) 3 1 (33 %)
? 10 1

SR T 1 3Fokes®D & 5 ITIBMEIZIT - L TR THWL
EMETHHDOME Y, ependymomald i i 17 42 BL
THERBEICEIBADE < RETEZENAS, E
B AH B 1T & A % o B EE X malignant ependymoma |
ZNWZERWIETHRWAEE OMBE TIZ
myxomatous type)t L% < #&HE T 5 L Wb T
5“9, myxomatous type|IFHEICFEET S T LAEN
HRLOEFADIDICKMCOREETEIEBHS
NTW5, BB EFHREE ORSE Tldependymoma
ZDWTEEDTHRRSNERE TR, Bx OH
Tldpiece meal |[ZHH L 7= fllc B L < BESREL T
B ENA D, piece mealiZ LAMHH TE/h- HER
[EZDRAR B FHRAIT, FAE S EN S - = w] fE
HHERENS, L Lretrogradelz 4 TH4 % Len
blociZ it 9% Z & % & X 9% 5 [T piece meal |Z §i§
HLTWAHABHENGHREBIREQLEDN
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5, BEHAALHBEEOMEICOVWTIERWML 76
B Tl G, RE DEMAIZEOE NI
FiEHOEERSTHBANE N Lo mE DM
HERRBITIEE - T, BEFRA R HILZED
75< U, i @orientation® RIFIZRZ EMNTES
O HEHES O ICIImy TEHTHS. Ll
ZOWRBIHEOREL D BRI N A —Er T
HHENRD D, MEEEORKIZEITHBEN 2 WS,
BN EEET AR E0EERD
BRECEVWADNARERESVBEELZHESESE
BATEL, R QBT A AMHHAOREBE3IMO
SBE2MIRCOLIBHRBETHEENELC DD LHE
MWL TS, MEIZFAD > THRERAAZED TN
{BFEITiTechoFZ a2 HNHEEEEZ NE R EHL,
NBEEFR TIIBESIAAICYOELD Z &N EEO
FRilcRIDEBDNS, EEMEEEH L THEH
DOEBHHICEEFR AR 2R T2 H83ERKE
IZ RS % D ORI AT R RN B I A UA 2 v
EOLEXTHHENHBEBbhiz,
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-%¥ [Cparaventricular glioma-

Neuroendoscopic surgery for paraventricular glioma

RAERRE BRI R
=K ROBR OE OB E BAZH

T. Miki H. Ito J. Wada T. Hashimoto
Department of Neurosurgery, Tokyo Medical College

KEY WORDS ; Neuroendoscopic surgery, less invasive surgery, thalamic glioma,
third ventriculostomy, tumor biopsy.
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paraventricular glioma @ & 13 % O S| 2 M B B
BT, SRR, FHEMKEEAHREIXD
—EDRMZERTHWRVWONERTH B, fEkism
B, RICEEEIY 04— IICTHEE T Iz &6
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TABLE 1. Summary of Cases
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Fig. 2 Pre-operative MRI of Case No. 3

Pre-operative gadoliniumenhanced axial view showed large cystic tumor of right thalamic region
extending to midbrain and right lateral ventricle, and marked obstructive hydrocephalus due to
aqueductal stenosis

Fig. 3 Histology of Case No. 3 with glioblastoma (H. E. stain)
Photomicrograph of the surgical specimen demonstrated pleomorphism, highly cellularity, mitotic
figures, and giant and multinucleated cells (left) and endothelial proliferation pattern (right).
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F lg. 4 Post-operative MRI of Case No. 3
Post-operative gadoliniumenhanced axial view demonstrated that the size of cyst of tumor became
small and the obstructive hydrocephalus showed marked improvement .
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Flg. 5 MRIof Case No. 3 after IAR therapy

Post-IAR therapy gadoliniumenhanced axial view showed marked partial remission of tumor .

Fig. 6 Follow up CT scan of Case No. 3 after 18 months.

Follow up enhanced-CT scan showed marked cerebrospinal fluid dissemination of tumor . The arrow indicated a
massive metastasis in right cerebellopotine angle.
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Fig. 7 Virtual endoscopic 3-D imaging using computer graphic

MRI (left) showed paraventricular malignant lymphoma. The arrow indicated the projection of neuroendoscope.
Virtual endoscopic 3 D imaging (right) was useful for neuroendoscopic biopsy of tumor. T: tumor, CP: choroid
plexus, BL: body of lateral ventricle, IH: inferior horn of lateral ventricle.
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(Al 2= A (ZER 8 B 7= Subependymoma D 55

Subependymoma : A report of 5 cases of subependymoma in lateral ventricle
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Fig. 3

Fig. 4
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Fig. 5
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Fig. 7
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Surgical therapy and prognosis in the patients of tuberous sclerosis

with subependymal giant cell astrocytoma
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Fig. 1

Gadolinium enhanced MRI of case 1. The enhanced tumor arises in the region of the
foramen of Monro and cause obstructive hydrocephalus,

Fig. 2
Plain CT of case 1 shows multiple subependymal calcifications in the wall of lateral
ventricle indicating subependymal nodules.
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7o lz. BRI OB 1T & 0 AKEESE AL A
&R0 TeTeDV-P shunt 217 - 7=, B OHEZEIL
SGCATH -7z, MEIFHBBFEZEITHOTREIIR
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780z, CTTILE M M 2 o fi 8236 65 56 12 high
density mass7i& 541, WA OMIRKENIZERE N5 O
Hifn & &6 L. 601268 L THREMBEIC X DE
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Fig. 4
Histological finding of case 1 is subependymal giant cell astrocytoma showing large cells

with abundant glassy eosinophilic cytoplasm and a large eccentric nucleus,
left: X200, right: X400.
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Table 1 Summary of our 4 cases of suependymal giant cell astrocytoma with tuberous sclerosis

no. case age/sex symptom tumor  hydro- treatment followup outcome
location cephalus

1. S.Y. 22/M adenoma R-LV + total 6y alive
sebaceum resection good

2. HH. 4/F adenoma L-LV + total 13y6m alive
sebaceum, resection good
convulsion,
mental
retardation

3. TJX. 12/M adenoma L-LV -+ total 10y7m alive
sebaceum, resection  good
convulsion

4. T.T. 10/M adenoma Bil-LV + V-Pshunt 3y7m died
sebaceum,
convulsion,
mental
retardation

AP g O S 6F 2 D, 361 ISR EAR R E I 1T
SGCATH 5 Z &R SNz, BEEOREIR, £
fRg=E261, ARREE LG, MAR=ZEIPTH -k,
F T MonrofLiE 65 DRIRMEEEIZFFE L . 3HIIMIAR
AR ORRERAEERTH O, MITROEER S
AR T A PR BE 1 i T 2 38 . B DK E
SEIPIZRE3emL, ETH o . MlEplizBnT
i R =B VAR L KERE 2= &8k L 7z, & s <
2PN EB Y 2Rz, MIER T i, 3
7] |3 transcortical transventricular approach |Z X V) B R
R Ml T o /2. o1 mpIRE Iz E
TS BRELME T, EHMEAHLEZEHL
V=P shunt|Z§&t - 7=,

FEIE, EBENERT. MEAHMLZ &6 L6
T, V-Pshunt L)NTERMo 721413, #IENE#ER
WEIMETrATRE Lz, LML, oES 2
WMOTERL3FIINT N B BEHRETR, LERER
EOFBIFE A MTE T, T8 A M 104

(6-13)DBT, BRITIL<BEHTHD, EED
FRAERE., EERHSEEEB< > TBDFERIF
Thol.
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i, ERFRVRUZONTHIMIcHESNA
Mo e BEMOERNHERL THR2. —H, ERED
ERTREHZ2RTRNEEDOSRE O NERIIT
BBIZH LN, WEHUEELEORBNAMRALEAR
%, HEHAE A W ASEE IR E O RS ET ANE

B ONESICiR{L T3 Z 1Tk DSGCARFEAET S
A, Linl, TOFRERMIIKES T O—FLEE
TH D, K F Dcerebral tuberiz i3 s 5Nz & L
TW%, Morimoto 5 3 FEATRIOTERITHZ 0,
B PERE L AE O & TRIN B O 2 7 PG R AL DI /n
5. BEXO—FLIEHEICSCGCADFEE, WKRKTZET
follow L 7= fiEffl 235 L T 5, SGCADFE LR
CHNETORE DT EYI0RKAE T, EES
DRI —H Uz, HBEEDKEHIN 5 SGCAAD
BTIKDWTI, CTERZIIMRIZ L Sfollowiz kD
ZHEEIN5H, EZHIIREZ LD HERITEY
HEmIhsREREIEELINSY,

Shepherd 5 13, 35501 D fEE R E O£ T
ERCFERIZDOWTHRE L., BT LA ON, 10
PlIEREE O SHIZL DT LIS THBD, &
EPERE(LAE IC &6 L 7-SGCAD 5 5 0 BB ARIE
=N %, Conzen and Oppel® @ review IZ & 41 1T,
SGCADFEM LT R IT19804F & T O TIXS0%LL
ETEWEINTWE, LML, 4 microsurgery
DA, EEZEOELE, FRNEBOMRE, e
OEBO#ESRE STk D FHRRESIREN Im L
U, REOFRECREZIETHDTENL, 61T, &
JEBE S R R E R L R I TE W &
. BREEETHNITERECERE S OO 4E
KodDIL2EETHE, BWBEFRNICEREH
MEDIITRELEZ D, FHRERIIESICX5HE
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Table 2

Reported cases of subependymal giant cell astrocytoma with tuberous sclerosis treated by

tumor resection on reference

Author year tumor resection shunt op. radiation follow up outcome

Kapp 1967 total 1 Torkildsen 2 20m-15y alive 3
subtotal 3 died 1

Obrador 1968 total 1 - good

Cooper 1971 tumor 2 - 1y, Sy alive 2
resection

Holanda & 1980 total 5 Torkildsen 1 5-12y alive 6

Holanda subtotal 1 postoperatively  died 1
biopsy 1

Tshuchida 1981 total 2 - - 1y, 5y alive 2
partial 1 By died 1

Nagib 1984 tumor 2 - 4m, 4y alive 2
resection

Morimoto 1986 total 1 good

McLaurin 1986 tumor 5 2y (mean) good 5
resection

Fukuoka 1986 subtotal 1 - By alive

Chow 1988 total 3 - 9Im- 7y good
subtotal 2

Fujiwara 1989 partial 1 good

Conzen 1990 tumor 4 good 3
resection recur 1

Nagane 1990 subtotal 1 - - 7m alive

Sinson 1994 subtotal 8 V-Pshunt 6 + 1 6.7y (mean) alive 6

postoperatively  died 2

Oikawa 1994 total 1 - 1y good

Roszkowsky 1995 total 6 V-Pshunt 3 1-6y good 6

Rocco 1995 tumor 9 V-Pshunt 2 1-14y good 9
resection

Turgut 1996 total 3 V-Pshunt 1 + 4 2-6y good 3
subtotal 1 postoperatively  died 1

H2601E3emb) | Tdb - 7= hi% 6 iEE 2 At T e [£&8]
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DNHNDCH E R U&7 E LR I A6k
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Surgical treatment of lateral ventricle tumors
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Transcortical approach (11cases)
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