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Immunohistochemical Study of
Radiation-induced Apoptosis and Oncogenes

Masatoshi Hasegawa, Michitaka Yamakawa,
Norio Mitsuhashi, Masayva Furuta, Hideyuki Sakurai,
Kazushige Hayakawa and Hideo Niibe

Relationships between radiation-induced apoptosis and
oncogenes or suppressor genes (p53, MDM2, c-my¢, p21™
and bcl-2) were immunohistochemically studied in 7 human
tumors transplanted to nude mice. The most radiosensitive
ependymoblastoma was negative for p53 and c-myc,
however, the other 6 tumors were positive for them.
Following irradiation, the ependymoblastoma became p53
positive, and showed the highest incidence of apoptosis
among the 7 tumors. In addition, bcl-2 expression in this
tumor was slightly different from that in the others.

Research Code No. : 404.9

Key words : Apoptosis, Radiation, p53, c-myc, bel-2

Received Apr. 3, 1995 ; revision accepted Jun. 7, 1995

Department of Radiology and Radiation Oncology, Gunma University,
School of Medicine

NIPPON ACTA RADIOLOGICA 1995 ; 55 : 779-780

3 U &I

BRI & Zapoptosisid, 1) /3B, BpAhREAREE, mE
SHEESE CHBMNRERICRO LN, RETIEINIZHES
TAHMERIET, BUGEFIHRES N T0E, $TI,
Hivbhd, HEHESHE: & apoptosis D IR L OB IZHH S
PLMENH LI LEX— Fey ABEE FESE AT
WLV, £2°C, AWZETIX, BERIRORLD 760

OB E 5 MOHEEERETFEI & OBRT fIEHELE
Bl RRET L7z,

e JUHE

&% . x— ey A8k MEE 7 610 (B3FEME 3 6], EXK
IERE 1B, ANHERLRE 1B, RMIRRSE 1, RSP LEZHE 1
).

KRBAEK v AKBE TRMEESIC, 200kV X
(Siemens) T, 10Gy DS EITVy, 6 BRARICHES % i L
fo. AN YEERISNNT T 4 ABYIF RERL,
Hematoxylin-Eosin#ff,, ApopTag In Situ Apoptosis Detection
Kit(Oncor) % FI\*72DNA Nick End Labeling4f, Biotin-
Streptavidini®E# Bl\2 72, p53, c-myc, p21™, bel-25¢f,
72 & UNIZPeroxidase-anti-peroxidasei: 2 Vv 72, MDM2#4xts
wiTo7z, %P, Pib& LTIE, anti-p5S3(DAKO), anti-c-
myc (CRB), anti-p21™(DAKOQ), anti-bcl-2(DAKO), anti-
MDM2 (Novacastra) # 27z, &7z, BEEDUAEETIE, A4 —
b7 L—7%H\v, 120CCHILE LB iT o7z,

& R

apoptosis : 7 fE# & b BAERNIERTH o 2. B
1, EAGEIEATR S MET, MIEESZKRE, o5
T - 72 (Fig.1 (A), Table 1).

p53 : BEEFRTIE, LRIFMEOHEME, Mo 6 FlIEAEATE
T, B, IR, KAMIRERE, RCPLEEIESETS
o7z, BB, 6 FlLFEERSZ - 7278, AEEE TR

53
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Fig.1 Histological Features 6 hours after Irradiation.
(A)A few condensed nuclei were ApopTag positive (glioblastoma-1).
(B)Most tumor cells became p53 positive (ependymoblastoma).
(C)Most tumor cells were c-myc positive (squamous c.c.)
(D)Some tumor cells became bcl-2 positive (ependymoblastoma).

B HEINAR2 5L (Fig.1(B)), apoptosisDHB & 1212—
FLTvi72(Table 1).

MDM2 : 76ii3, BRGTRGER & b, B ISREE E 221k et
THoi.

c-myc : FaSRIfR & b, EASFEOABRMT, b6 HTIX
BT RASERS Hifz, pS3FEE, $5ic, /M, AHe
R, WFLEREO 3 EOMTIHER 72 (Fig.1(C)).

p217s(c-H-ras) : 7 BIOBHFREIHDONTNTY, BHFERE
AT RIZRRD bl o7z,

bel-2 : FaSHRT, EARIFNE, BBEIFMED RSB 55T
T, ZOMIEEETH 7. BEHE, 6 BlidiZIZRABETH -
72h, EACGFRETIE, BUEM S IR AR EL L 72
(Fig.1(D)). 7:721L, apoptosistHIRZLps3BitRNZE{bI:
WL TIEEETH > 72 (Table 1).

Z =

p53, c-myc, c-rasidapoptosisiFEiZ? ¢, bel-213 i
BRI 2 & s Twab,. AHFZE T b radiation-induced
apoptosisD FEE % FRIFED L ihod 6 T, p53, c-

radiation-induced apoptosis & i1t {z 7

Table 1 Summary of the Results
EBL SCC LCC SQC GB1 GB2 GB3
éOﬂU(ﬂ + + + + + +
Apoptosis
i0Gy # + + + + + +
control - # # i +
p53
100Gy # # # # o+ 4
control - + - ek + -
MDM2
10 Gy - + - + == ~
control - # & 4 +
c-myc
10 Gy = * # #* # + +*
control - - - - - -
pa1
i0Gy - - + - - - -
control % #* + + + +
bcl-2
100Gy + + # + + x +

EBL : ependymoblastoma, SCC : small ¢.c., LCC : large c.c.,

SQC : squamous c.c., GB1-3 : glioblastoma 1-3

Incidence of apoptosis : +++>20%, 20% 2 ++>10%, 10% 2 +>2%,
2% 2+/->0%, 0% =--.

Percentage of positive cells (p53, MDM2, c-myc, p21, bel-2) : +++>75%,
75% 2 ++>25%,25% 24+>5%, 5% 2+/->1%, 1% 2 -,

myc, bel-2DFEIREEKATRL: - Tz, $51C FAcHERET
#Dp535EHUL, DNAHABHFFICwild-typeh™58] L Tapoptosis
EHETHI LI EL—FET D, LaL, o6 BITIIE
BANCEB L TWD Z &5, mutant-type SR L TV 5
EEZOND, ¥R 61E, mutant-typeld FBEATE V-
O, BEREDA ML ANMDS LT, DRIZEAIC
ERSINTVREEZEZONDENETHEY, 4B, p53IcH
B REZMDM2DB & 7 BBUEFEH T, 72, p53 &bel-
206 A0 b B bk o7z, RS IZapoptosis
ELBIZABMBLL Zobel-2B M O BRI & TR
V. AR, S5 ICEREICEET LAV TIRELT, B
EOEREFICSELULEND S,
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