Expression of Caspase-1,-2, and -3 in Human
Astrocytic Tumors
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hAIN—=E 2

A= 3 DEIR

SRKFEFWELFAIRI B EMEE (AR 1 (1T %)
oo B =

VAFA Y TUTT YOI THE N A/NN—¥ T 7 31 — (caspase family) [{1 v ¥ -0 4 F 1 gRBWE

(interleukin-1 7 -converting enzyme, ICE) /- F-3 (cell death abnormal-3, CED-3) 7 7 3 ') — ] i3 #9505 B 12

BIFAEER

WBHREZETH Y, HiFas/APO-1 (CD 95) Hifk, HlH|, BLUMERE LOFBADHIEIZLI AT R~ ADFEIIBVWTE

BB E LTI EPRESN TV S, AR CIRAEBFE COREROBERELHOMITHDIC

. HHEIBIEC 51T

bHANR—+H1 (CE), #AX,8—+2 [ICE/CED-3 €1 -1L (ICE/CED-3 homologue-1L, ICH-1L)], # A/3—E3 [¥ A7 1

v 7’05 7 — ¥ p32 (cystein protease p32, CPP32)/¥ ~ (Yama)/7 R/%4 » (apopam)] DERE,
transcription, RT) -PCR ¥, 1 4/ 70y bk, Rk

FEAHWTHRET L, &

WHEE (reverse
HICHRIBEIZ B W TIE, DNA = ¢

7R LT TR h— Y A AR FIE L, IR 7R N — 3 A, B EOH A - ERBHNE OB E R % FHE

L7z, FHERL D EL N 130 0omBERIE (EMTLE2%,

BIER2MEESH, fREBFEH), BLUNERN (TAD

A 3B &S e L7z, RT-PCREETIE A A/3— ¥ 1 mRNA DR R % BEREMBIES G b 241, iRIZ3EE 6 5T 6 Bl
L7z, # A$—¥2mRNA, & A/%—£3 mRNA X IRAN3F] & MiRIBIE B30T R TICEDL LNz, 14/ 7ay METI,
HAN—F1EA LD A= ¥3FAE, BESCEAEES O EBFEICBVWTHEBARMEML Thwi, —F, 2 A3-F

2B RN

bRO LIS, WRBEOH TIEIHREFEICBVCTROEREIEML Tz, REMARILFETED

28— ¥ 1 EEMSEIF 3B OB EMMRIE L 6FIT 6 BOMERFEIC BT, BHMRICERIBOONL., HAN—E
3EEE 651 6 Bl MALIBIENE D HILR O FH £ & KO EBHRIZ R AL, 7 AN—E2 BB SRR
DEIEHE D H B OEEMIZO A HE D iz, MEBHFEIZE W TDNAS v 7 R T O R AL I BRIES O

BICECROLN, LRSI, WiRIBREz

BT, EEOBEEIIEVS Z8-F1, HR8—F2, RUH RN
—C3OBREHIED SNz L7z, MEEBFEOMME WY TS 2 BBER OB

X, HAN—E22HLE LA A

N—E2RUHAN—E3OB/BPRBUL L TR b=V XFEBIE L Twd EfERENL.

Key words caspase, glioma, apoptosis, necrosis

I IFIE [glioblastoma, S EAEKEHE (World Health
Organization, WHO) WIE# LS H IV ] 12, SHEIGHRO
ATRRSEESPHECELVERESETH L. O
LTI IC0N R CROHRRIE, L, RERLEZ 0%
FHREFSITh LTV 2, 20 BIABBGRIIES TRRT
H5U WEBFEOMBENEEE LT, BORBR,
MBI, Wl a2goMn, ENEmiaomsm, KU
REDFELETH LN, HIZHREO 2 2I13BBREMEE
(anaplastic astrocytoma, WHO W¥[EEEEE SEHNE) &
BFEEL # X3 258M %0 THE. MBEBFEIZBITS
MR EDBEIZ >\ CIE, % LEMEMBET (vascular
endothelial growth factor) 7 & D%l K T AHEEEFIRE TEE

TR 911 A28, FHI0FE2 A3 HXH

R 270 L B ST V2259 56RO 56 B 1
WTIHEE A EEIH E R T2\, Tachibana & 97 14, i}éﬁE;{é
R OMERSHIBLLZ, 7R F— 2 A (FI##E, apoptosis)?” o
Y oF Wk Y BRIk O—2TH b Fas/APO-1 (CD 95)'°
OFBHBALNEZ L, FLBEFNZTEDL - A7
ML & Fas MM RMICEDS 2 L ’a’:q’éfi%‘ L, Heeig s a
DIFFEE OIS 1281 5 Fas/Fas Ligand RO 5% /R Lf‘
WEOR A RIFEL D, TR M= 21ddH 5 HBOREC
DRI ENTVWE EEZLNTWAD,. #HHR Caenorhabditis
elegans DFHEEBBIZBNTTR = AETEETFLLTE
R &N/ F-3 (cell death abnormal-3, CED-3) iZ, WHFELIATIE
Arvy—nm4Fr] pEREFE (interleukin-1 §-converting

Abbreviations . bp, base pairs ; CED-3, cell death abnormal-3 ; GAPDH, glyceraldehyde-3-phosphate
dehydrogenase ; ICE, interleukin-1 2 -converting enzyme ; ICH-1L, ICE/CED-3 homologue-1L ; PBS, phosphate-

buffered saline ; RT, reverse transcription
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enzyme, ICE) L AHEAMEA A L, ZOBBBEICL V#BICT
RF—Y AZFET 20 HAEE TIZICE &M MERE
¥FLEETR, P 0EHRAEsRTED, 7R
JX—¥ 7 7 31— (caspase family) &ML ERTVLBEWD, 3
DBOOEAL, MEELLTARIN, EHIMEZITALT
LTEMALEN DY, KT, BLORBIIBTETH
— Y ANEBRBETHDIHNAN—ET 7 I)—DLEPTHEIC
MBRRIIBWCEELEILND, HAN—EL1JACE), TR
73—+ 2 [ICE/CED-3 & %€u 7-1L (ICE/CED-3 homologue-1L,
ICH-1L)}'", # AR —¥3 [Y AF A ¥ 71T T —¥p32
(cystein protease p32, CPP32)/Y < (Yama)/7 R/3{ ¥
(apopain) ¥~ DRI % W HKE (reverse transcription, RT) -
PCRiE, A 4/ 70y M, GIEMBILFEEE A WTRET L.
72, HAN—EORBMI & EHABIBTETREI— A
W OBR LT 4728, DNA = v 7 Rl AT
MR 7R - AT FE L7z,

MRS L UFE

1. fBfExR

IR KR B RN R B L OBEIER 1 THHE
R E N 13HOEMBRMEBES MG & L, RER
W SHEE, WHO ORIESSHE (1993)° it - 72, PRI
EfMfaE (low grade astrocytoma, WHO RéIEEE BT
B 26, BREREMIES B, MEBFE6SITHL. MR
B LTI, TAR»AIBICBTAAEHEZH V. wiho
DRI T ARL,ITHAEERICTHREL, — 130T
TREL T, RNALEHOMM o L. eEEBLFERIIC
i, 4%85 RNV LT VT FICTERZBEZER, 37714
RN AR

1. ¥ARNA®O 4B &~ RT-PCR

HEEA D S O RNA ORI EIE, Chomezynski 52 @
FEIZETNT, 45y (SOGEN) (=v Ry IV—r, KE)
2 HWTIT > 7. RT-PCR Kttd, RNA PCR ¥ v b+ (Perkin
Elmer, Branchburg, USA) # w7z, T74bH, 0.6 ug O
RNA 288 L, Fy¥yraFHw—%7I4v—L LTl
BRI TDNA 2 8B L7z, RICEmRNA IS5 RN RS
54 <—%F\, Tag B A F—EIZTcDNA i OMIE%
Fot, B b AAN—E1IOEERIIY, X ATI(4 <
— & LT 5-GCACACGTCTTGCTCTCATTATCTG-3’ (482-506),
7 v F kAT 7T A - L L TS5
GGCTGCTCAAATGAAAATCGAACC-3' (1016-1039)2 % f#ifI L
7. BN AANR=—F2OL LV ATIT A v —& L TH-
GTTACCTGCACACCGAGTCACG-3’ (742-763), 7> Ft ¥ A
75 4<—& LT5-GCGTGGTTCTTTCCATCTTGTTGGTCA-
3 (949975) H /2. B P ARAN—HIDBV AT T T —
& LT 5-CAGAGGGGATCGTTGTAGAAG-3 (653-673), 7~ F
AT AL w— & LT5GTTGCCACCTTTCGGTTAACC-3’
(938958)® # A L. ZREZROTIAY—EWIET 74 F
— Ty (BE) WWKELA, $£/2, AT Y be— il
F)EeNTF VTR F-3-1) yEEFKFER#EE (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) % fiv:7:. 72 4 v —13BL
BL5h (Stratagene, La Jolla, USA) % L, #DIHEHERHEE >
AT A4 7 —H5-CCACCCATGGCAAATTCCATGGCA-3 (212
236), 7 ¥ F k v A T 7 A4 <w — N 5-

H

TCTAGACGGCAGGTCAGGTCCACC-3' (787-811)® T& - 7.
PCR G IZIZAEERIEIESEE ¥ h Y —~ L 1 7 T — (Takara
Thermal cycler) 480 (FHxE, i) A L7z, KSiE, 94T
T3S OBMERE, 94CTT1I45MH, 60C2 19M, 72TCT1
SED3ATFY TRIFA 7V EL, 35MBEIEL . HMIERD
PCR EMI32% 7 A0 —AXF VIZCERIKEIL, =FV 747
o4 FIZTHmEE, BIMRBEEEFAS T CREHHE, K
) &R T L7,

Il. PCR EHOIEEE DR

Bohizh AN—E1B LD A—E3DPCR EWIL,
PCR # 4 L7 b ¥ —27 Ty AEM & Fv CRERSI QRN %
fForz. Thibb, RI-PCRIZTHNEL 72 DNA WiF % BT
EL, BEEETHVAYA 7 — 35— 7 — I X D IEERT
k@ L. 94¥F FPCR 7L 7Z2 DNAK#® Y 27 4
(Wizard PCR Preps DNA Purification System) (Promega,
Madison, USA) Zf\VTHER L2 1 ng DPCREWZHE & L
TH— P A 7NV -2 7 F v b+ (AutoCycle
Sequencing Kit) (Pharmacia Biotech, Milwaukee, USA) % i\ T
Y-y Ty AR EITY, b =22 % — (ALF red
DNA Sequencer, Pharmacia Biotech) (2 T4 L7z, A A/3—
H¥1HPCR BV T LY~ 2V AT T A —%5-
TGAGGTTGACATCACAGGCATG-3’ (666-687)*, 71 A/3—+3
DPCR EWMIZHWNT AL —0LVAT T 47T —%5-
CAAGCTTGTCGGCATACTG-3 (897-915)'® & gkat L7z, Kb
WIIHEEISIEEE v 7 S —~ b 4 75— 480 (i) % f
AL, 5CT2oMnEENE, BT 36/, 72—~
750°C 36%, MERET2T 4BOTT ST LTI, 7
Fo7:%, M T 368, MERETZT 4BDTO T F LA
TI3HA 7, JRFEIZ2T 105 HOMERISE MR 12 LS E
1o,

V. 14/78y K

Towbin 5% OHEIZENA L) 7Oy MENEITo 72, B
AK%0.1 MY rEEBEE AR (phosphate-buffered saline, PBS)
(pH 7.4) HTBEWEEISICTHRL, DFEOATIRIE, &
HsEE% v b (Bio-Rad, California, USA) % f#ifi L Bradford %
LY BEEAERERTTo . BRIKE)NI Laemmli ¥ ¢ SDS-PAGE
HEIZEDTTo7. 14%DOSDS % EAZFIVEERL, 75ug D
ERERER, TI/UMT I RSB ERERERTAX
70y hAE6675 (7 b—, HE) #HWT, 30 mA T—H#= b
OEAEa— A (7 b—) BB LA = bakiu—2EE
20 mM b ) AIEEEREAETE (pH 7.5), 500 mM XEfbI b T4,
0L%EYAFLIFLYEROVNESY YE/ T L~} (I
MBETE, ®R) THREL, EHRXIBFYMETLT I
&0 20mM ) AEEEEE (pH 7.5) [ZRIRT8REHIEL,
SR FE R L., = toepra—AEE 1 RUETH
BYFHE b ANS—-F 1Ry 70— F UK 3 pg/ml)
(Santa Cruz Inc., California, USA), ~ 7 Afik b7 A/Y —¥2
£/ 7ua—F Vs (1 pg/ml) (Transduction Laboratories,
Lexington, USA), B X< Ak F A A/—¥3E/ 70—
F Ui (1 pg/ml) (Transduction Laboratories) & 2 B UG &
i, FO%, TVHY T+ A7 7Y — BTy AFYF
IgG Hiff, H AWV EH <Y A [gG kL 305 EBEE, 7
VHY 7+ A7 7 —EBEEX > b (Vector Laboratories,
Burlingame, USA) 2 L THB &7/
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V. smEE#FE

2G4 FHTFARA (YT ra—714 7)) (DAKO, Glostrup,
Denmark) FAZBEfF L7238 %, FL LYy EaRWTH/ST 714
v L7:. PBS (pH 7.4) |2 CT#ei#s, 0.01M 7 T BRI (H
6.0) FT500W, 30D~ 4 71 vI— 7R TEEYEL,
HEEORELEITo72. 0.3%BER{LKEMR S/ -V TH
EiEra A ¥ ¥~ xR RfE s, PBS THiE L%, FEEFER
BREISHIED 2%, 5% AF 4 IV 2 & 2RGHER &7,
v b7 A=Y 1A% PR RS E (DAKO) T3005.2
FRL, SRCINBARKISEEA. EFF VERILY F1gG &
Rin&8Rtk, TEY Y - EFF U - R F L ¥ —EEEK
(Vecstain ABC kit, Vector Laboratories) % F\V», #&#120.02%
BELKENS T 3 )Ny F Vv (3-3-diaminobenzidine, DAB)
CTREERITo . FAEEOFHEICT, Pik b H R /8—E3hifk
U RE RIS T50045ICAR L 727, ZIRT 1RMK
&Rz, T, WAL 220RERBIZOVWTIE, 0,01 M
b I BRIV (oH 2.4) £ RV CTHIE ORIEL247 o 2%, T
A FBE RIS T 00 ICAIR L ol b A8 —H 254k
PERTIBMARECS SR, DANR—F1eH A —¥3DH
oy ba—LELTIZY Y88 EHY, HA—E20B%E
aybhE— e LTROERKT AW $74, BEar o
—VELTELRIFERZRZ DL LTz,

VI. DNA = v U KintEmE

6B DOMRRBIEIEIZ B T, MERAMEIERIEF Y b (In situ
cell death detection kit) (Boehringer Mannheim, Mannheim,
Germany) Zf8H L DNA = v 7 SRIRIE#EDS 247-72. F
YL PZTRAST T 4 v LER R, BEKTHREE, 10 mM
YR 2O VIR (pH 7.4) (ZE# L7220 pg/ml Fa 5 4+
—EK (MM 1) B T37CT200RIn 37, RIZHE
BAKTHEHR, 2%BEBIKEKRT205BRIL, S5I1IEY
KTHGH, §—3IFNV - FIFIALLIFIN - FTUR
7 x5 — (terminal deoxynucleotidyl transferase) & 7V % L
A CERIUTP 2 &L RIoW 4 37C © 1 RBKIEGS €7,
PBS Citifk, ~LMAFT ¥ —FHE#He Y STV L2~
kL 37°CT2050 5 &4, Ri%IZDABIZTHEZE/.

& i

1. RT-PCR & & THEEEHI DR

71 Z28—¥ 10 cDNA 13658 50 /x> N & LT 5B 24
OBR EMMIE & 651 h 6 Bl OMFIBEIFIE c Il Sz af
W3], EANMAE 24, JBISECEMINLIE 55 3z I3 &
Nhhor, PCR ALY Mo—2o Ty A5 & BIENCIE,
BHN7PCR EWILTFH DD A8~ 1 cDNA TH 1), LR
RIBIZE SN e o =, 51 RS~ ¥ 20 cDNA 11234 55354 D
WY FE LTt & BB &l s, hA8—
¥3D cDNA 13306 ekt 8 F & L Txd RN & Mk IRIE o
PR &N (M 1). PCRYAL Y o —r oy AEIZE
BT TIE, O N/-PCREWIIIEHE DI A/8—¥3cDNA T
HY, ERLKBIERLOW D o7,

I. 14709 bk

AAN—E1EEE, FFEICHET245kDan/Ny FEL
THEN, BEEOEME L HE L TEREIBML TV,
Rz, 23— ¥ 3BEIERERMICHY S 5 32kDa DX Y F
ELTHRIEN, BEEOEME L HE L CEREMEML 7.

A A=Y 2EBRIIAFARICHY T2 48kDa /3 FELTE
BUIEIRE BD )Y, FHIH RN WRBFEECSV TRAE
AEML Tz (I 2).

. %&b

FEay bPI—~LELTHANS—BIBEHENRN—F¥IE
B, E2U Y SERFLOY 2 SEROMBEIC, B AS—E
2EHEOERMOEBR T FREERBMBOMBE I, Th
FNBHERE LB, dREICBW Ty AN-F1EH L
HAN—EIBEDORBIRD b NG o205, B ANS—¥2
BEHEEEOMEMBE oM EIC BERIGHED bl (K
34). MEBEIZBVTIE, HA-Y1HEBIEBEMBETIZ
RO LNT, BIEKEMRESFIR3H, HAEBERE6FIF 65
CBHERIED &R b7: (B 3B)., # A/S—¥3EHDRHED,
EfifaEclEosny, BREREMBESFH56TIXER
OMEREME L PBOEEMIE (R 3C), MEBFEmE6H
FOHITIER, KES OB & M P R IR B B AT A
Sz (X 3D). EEMICBT 2 RESMIZMBEE, Br U
BChot, HAN—E2REAEEMBEE L BREEMEED
JEE RO — MO MBI I BT R bz, S612, #
RBHEEI BT, KSR E RO EEMRATH X%
—V2EA*BIBHLTEY, MEED L OBICBEI A
A5tz (2 3E).

N. DNA Zy 7 XKRIZEREE DB VTR =2 ZHRD

R
DNA = v 7 RIBEHEE I 817 5 Bl i 1 AR g 3 8 o> 18

7 :8.9:10111213141516 17

bp

2l L R 151}

. R G W o i o B I S G G W 3
3

5 e i i i i et it s G S oy sy o e s — 306

o W D A G SR D — G QTR o o e e — - G()()

Fig.1. RT-PCR analysis of caspase-1, -2, and -3 mRNA in
control brains and astrocytic brain tumors. Lane 1, molecular
weight markers; lanes 2-4, control brains; lanes 5-6, low grade
astrocytomas; lanes 7-11, anaplastic astrocytomas; lanes 12-17,
glioblastomas. The human GAPDH mRNA (600 bp) was also
studied as an internal control.

1234 56.7:8910111213141516

- G

Fig.2. Western blot analysis of caspase-1, -2, and -3. Proteins
from tissue extracts (7.5 ug) were subjected to SDS-PAGE.
The proteins were transferred to a nitrocellulose membrane,
and reacted with each anti-caspase antibody. Lanes 1-3, control
brains; lanes 4-5, low grade astrocytomas; lanes 6-10,
anaplastic astrocytomas; lanes 11-16, glioblastomas.
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Fig.4. Apoptotic cells (arrows) identified by DNA nick-end
labeling method in perinecrotic area of glioblastoma. X 100.

Fig.3. Immunohistochemical staining of caspase-1, -2, and -3
in control brains and human astrocytic tumors. (A) In control
brain, caspase-2 immunoreactivity is seen in the cytoplasm of
neurons. (B) Scattered glioblastoma cells are immunoreactive
for caspase-1. (C) In anaplastic astrocytoma, endothelial cells
are immunoreactive for caspase-3. (D) A large number of
glioblastoma cells and endothelial cells are diffusely
immunoreactive to caspase-3. (E) Marked immunoreactivity to
caspase-2 in glioblastoma cells surrounding perinecrotic area.
Immunoreactivity is seen in cytosol and nuclei of tumor cells.
(A) X 100, (B) X 25, (C) X 80, (D) X 25, (E) X 25.

FHEEFICEICHED LN, FORREBIEIHORE, Hihwvor
TA b= AN B L E o Tz (X 4).

% =

#11 Caenorhabditis elegans DFEBBEORFE IIBIT AL
n, TRV ADETEEFTHDILATA > TOTT—E
CED-3#%[dsE & tz. 2D CED-3 LiFLEHTOICE »FER
P—%F LW, F/-, ICE # MMM MBI RREES
ETCTHRN—VARFEEELZLIIEILY, Mg TR
—SADANZXLIIHEE B THRIFENT VS 2 LATRIKE
N7z, #o, ICE/CED3 & hEuy—nHT LHBETFTH
KeCEESN, BETTIidn &b 10@EN A/ —¥
773U ZBLTWAY, mMEGREEEM R L RIS %
WL S BWTT RN =D A HE LW, & X —FEA
OIEHEALPRE, HAN—EEAOIHFIC LY 7RI A
FEES N L LD, BESIANS—E 77 ) —ZHMBATED




HAEIEIEIC 51T B H R/ S— B O5HL o1

HLOEEERT EEZ LN TS W02 % Wi RE
g%ﬁm_kﬁébzfi%V%ﬁT@7$b—/Z@%,ﬁ
A—+ 1 mRNADBRBHEFRI 2 2 LPHE s
AW T EiX, MBIIBOWTTRNVANFEINLIK
RFTE, W OPDHIAN—COREIAEER TN LE
26NE. LPLBDL, FOMEDKESHEEFHMILE Hw»
2D THY, EFBLURILKETOEFHNTCORRIZOV
TOWEE, FEALEINTWRVOPIEIRTS 5399,

v MEEHETIZ, 7 A=+ 1 mRNA IR, O, 6,
B, Vg, BB, BREL COMMISREL TWAD, Hics
WTHERLTWRVERESNTWE®, —F, #A—-¥
o mRNA Y FEFEMICHEETLZZ L% Wang 517 58k L
WwWh, EbZ, YTIUAHBAN—-ET 7 3 ’)*‘0)%2/\——&2711
EQ S THAHL vy F Y — (neural precursor cell-expressed,
developmentally down-regulated gene2, Nedd2) mRNA (3~
Y AKBEE OIS CEHT 2 L MEENT0EY, 2R
=¥ 3 EBHIZDWT I Krajewska 5 2%, gk lrikic
TRERBECHE LR, KE, O, i Wi, 7E5, 8§,
BRI LA LD, B, B, BizBuwTdBHiR
HOLN LMoz b MELTWA, 4E, 3EHOWHERIZHSLIT
BIRFETTCIX, BANR—FEIHHE A RANS-EIEHITHED LN
T, AAN—E2EAOLPSMEMIIC R LY, koW

FI-HTEHDTHo

MRBEICBWTIE, D RA/S—F1mRNA LA X8~ F 15
HORHS I CMHEL, EURELIKCEHMNLE. —F
# A= 3 mRNA (FHREIBESFIZED SN2, HAS—
HIHETESE L KICEHEESHML T, CoBEREL

T, 14770y VETHRBETRLMBEORERIZNT
mRNA (23 LT, AR Lo EZ LML, o
Bt L LC, BEDLHF~OBRCORAMBHIGFET LD
b Lt v, EMERLEIRE T, ﬁxn~k1&ﬂ
TR IR 2R 12 33 v CRRAE A9 L RE S MR AW I ﬂbtw~
HL,ﬁzm—%3§E@@%m%ab%&mﬁﬁﬂﬁm%w
R R L7, ¢ MEEMBTORBEYRETORKE, #A3—
YIER I a2, RIHAERENIC A B M4 izl
FBEBEAALND E MG SN TV A, MRS 12 T A
WIES50% L LoEEmssifmtriz LTsy, /-,
10% LN E oMM 2SHIREIIZ A>T b4 L b, MhEeBEED
BB S R A R MR CTH B b H AS— E3HEMAD
BRI TVD EEZ LN 0

HAR—=CIEHBL PN A= 3&EAE, THFe MK
b9 LasBied, MRIEIEIZSVTIdFh EA R e L
THAL, $7, Bz 20RBE ML TWa, 2
DT EFMRBFEEOEHHIIBVT, 08 AR-F1IEHS
LSUAAN—-VIEH#FEMLE DI LI, HFHET Tu—
FeEZz NS, Kondo 5™ 2Yu 650 13, #A—F14%H
wt%ﬁ@@@%ﬁ&@ﬂ%%&ﬁ%tt.~ﬁ,wxm~f

SHBARZEENTVANZNS—E¥ 773 —DHhTh, &d
TRM—VAZHEL, RTHICNETAEATHLEEZL
NTwnp W, ?}L'J"ﬁ?ﬁﬂ’ﬁmfas Pk o7 H b — v AFER
FRED AR - E3DFEHALAFLE N, HYADPY K—2
R A5 —ERLDNAKERTOF A > %5 —¥, TrFok
EDMBMER I  BRENSBEN D Z LAHESATY
%18 KRFRIZ BT, RT-PCRIEITHE S LA,

Wh B BIFEREM EIFENDE TN 3 T TV RTA -
TAEZ -7y end 7 3 BRGIAREN, TRLY
FEROON Lo orzll, 7, HANS—EIEHLELRY
RIEHILEE T B THRIBIEE O KRS O B ML & A
N—YIEHDRBEAIBOLNIZ 05, 4BOEBEEROER
ELT, #AN—E3EATERLSE, EEMRIZTR -
VARFETDEFENENTHLEEZ LN

A A= E2EEIE, FRICH RN & MR IR IS BV CREE
BOENL T bon, SFICREZRO L. GERRLE
WZBWTIE, BMIORE &R IR MRIE o ST R A B i
FiREZZ2L7Z. RLPCREBLIUA AL/ 7Ty MEIITH A
— B2 EBIIEDH SNAOFE L L TREMBEMEAH A8
—E2EFHEFAL T I LtRET R EEL N, WRBFE
JEIZBT B H A~ 2EHORBI, SEEEED, wb®
B AIATEMRRERE (pseudopalisade) % TR LT A IR 1 5
WTDARBD LIz, £72, FEAIZDNA = v 7 Rk
WX ABHMRE ST LIE, RS- E2ERH DB
BBETH PR, S6IHIEREEICHD CHERBEED
HBHZEERBLTVWEEEZ LN, [FERIZ, HAN—-F3
BEHS, TRTOBEEEAMAOEENRIEDShZ L L,
SRR OB L LTH AN—FP2EARB LU X/i—¥3
EHOBRHEBRSMOPOBRFERLLTOEDTIER VL
EZONL, HANS—E2EABL D A/ 5— F3EHIHER
TBETRIN—AFEORBE LT, B ANR—E2EHDBER
HBMZOL OPTEEMILIZT R b= AFFERITY, 72
N—HZEBwﬂM“ﬁﬁiUﬁﬁmribﬂxN~EB§G

EHEAEARZ D, PRV AVFESNLY, H 23—

2§B®u%Jm#ﬁ1n—t3§ﬂ®mmk®ﬁﬁ%Fﬁf
Wh, LWV IDODWFEEAEZ HNA. W NOBEHIEE
MBI TR P =2 2A25|&RILTHAOPEARPTH 59°
KRG BT B RIEMRILFREOM BT, TR M= 212k
S 72 BT A A= E3EEIIHT 5 RS AEED &
NS, RS2 8 O S S8 E B P o0 B A
BOWTORALINL, E52—EOTHR M= R MotMM~
é%ﬁ%%ﬁﬁ%éﬂt._ﬂbmw%i)%%%ﬁwuhm
TORRLNI A AN -V 2EHUO MBI L, H A/ -2
HITOBR RIS L7 h R 8~ 3 81 OGP L AvEE 4
WD FELRNTFLR>TwbboLEZ SN,
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Abstract

Cysteine proteases of the caspase family [interleukin-1 3 -converting enzyme (ICE)/cell death abnormal-3 (CED-3)
family] have been implicated as components of cell death pathway and have been reported to be involved in Fas/APO-1
(CD95), chemotherapeutic agents, and radiation-induced apoptosis. In this study, we assessed the expression of caspase-1
(ICE), caspase-2 (ICE/CED-3 homologue-1L, ICH-1L), and caspase-3 (CPP32/Yama/apopain) in 13 cases of primary
astrocytic brain tumors (two cases of low grade astrocytomas, five cases of anaplastic astrocytomas, and six cases of
glioblastomas) by reverse transcription-PCR, Western blot analysis, and immunohistochemistry. In addition, we assessed
apoptosis by DNA nick-end labeling method to show the geographic relationship between necrosis and caspase expression in
human glioblastomas. Expression of caspase-1 mRNA was found in 6 of 6 human glioblastomas and 2 of 5 anaplastic
astrocytomas. Caspase-2 and -3 mRNA expression was found in 3 of 3 human control brains (epileptic brains) and in 13 of 13
primary astrocytic brain tumors. In Western blot analysis, caspase-1 and -3 were overexpressed in anaplastic astrocytomas and
glioblastomas, correlating with the malignancy grade, while caspase-2 expression was markedly increased in glioblastomas.
Immunohistochemical examinations showed that immunoreactivity to caspase-1 was detected in scattered tumor cells in 3 of 5
anaplastic astrocytomas and 6 of 6 glioblastomas. Immunoreactivity to caspase-3 was detected in a large number of tumor
cells in 6 of 6 glioblastomas, including perinecrotic areas. Furthermore, caspase-2 immunoreactivity was detected in
glioblastoma tumor cells surrounding foci of necrosis in which an accumulation of glioma cells undergoing apoptosis detected
by DNA nick-end labeling method. Thus, the frequency of caspase-1, -2, and -3 overexpression appears to correlate with the
malignancy grade of astrocytic brain tumors. Furthermore, caspase-2 and caspase-3 overexpression may play an important role
in the pathogenesis of necrosis, which is one of the histological hallmarks of glioblastoma.




