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| Tumor implantation—8 mm|

| Treatment (25 Gy) |
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|TcD, | [ TGD | | RIA | | Western blotting

Regulatory gene product
, BAX, Bcl-2, Bel-X, Bel-Xg, p34

p53’ p21waf1/cip1
Fig. 1. Flow sheet of experimental design. TCDs: Tumor
control dose 50, TGD: Tumor growth delay, RIA: Radiation
induced apoptosis.
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5 5% ZATY 0.1% tween20 (Sigma Chemical Co., St
Louis, MO, USA)Z ¥ 33} PBS (blocking &)oll 2417+ &
Qb Mgsta EAsA) she 2 Aol digh 12 FA =
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Oncogene Science, Manhassett, NY, USA), Bcl-x. (Ab 1,
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Oncogene Science, Manhassett, NY, USA), p34 (Oncogene
Research Products, Cambridge, MA, USA) 52 2 A§ 2+ AL7}
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2 gwl§-2 3A(Oncogene Science, Manhassett, NY, USA),
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Table 1. Tumor Control Dose 50 in Syngeneic Murine Tumors

Tumors Tumor control dose 50* (Gy)
OCa-I 52.6 (49.3~56.0)

MCa-K 64.7 (63.9~65.6)

FSa-II 74.8 (68.6~81.6)
SCC-VII 80

HCa-I >81

*values of tumor control dose 50 are quoted from reference 31
and 32, with permission, numbers in parentheses represent
95% confidence limits.

Table 2. Tumor Growth Delay in Syngeneic Murine Tumors

Tumors Tumor growth delay* (day)
OCa-1 26.9+4.3
MCa-K 15.541.6
FSa-II 10+3.3
SCC-VII 8+3.0
HCa-1 74+2.6

*shown in mean+SE

SHAE S Milas 579 Z#E 918390 OCa-l, MCa-
K, FSa-II, SCC-VII, HCa-Io| X Z}7} 52.6 (49.3~56.0) Gy,
64.7 (63.9~65.6) Gy, 74.8 (68.6~81.6) Gy, 80 Gy, 81 Gy
o]%Fo 2 OCa-IdlA WAL 7H4-do] 7H =9k HCa-l
A 7HE SEkTH(Table 1). TEAEZAAL A vhe-=
Z9ko| w} OCa-I, MCa-K, FSa-II, SCC-VII, HCa-Io| 4 7}
7t 269+43%Y, 155:1.6%Y, 10+33%Y, 8+3.0%, 7.426
A2 50% TLEAAAZF Ao e} 2ol OCa19 74
7h ARGl 7Hg D3eE AL HCa-19] 757} Ao 7}
& A& AJo] =StK(Table 2). ARl 9&] =4 o}
EA2E OCalolAvh 162433% % t& Zoko] nls) &
o] 2% MCa-K, FSa-II, SCC-VII, HCa- 1ol A= Z+Z}
0.5£02%, 1£02%, 0.3%0.1%, 0.3:0.1%% & =}o]7} ¢l

FNZ 2l 30 SAE Zd HIFAUNZAS d=515 HAIN

Z

Table 3. Radiation Induced Apoptosis in  Syngeneic  Murine
Tumors

Tumors Radiation induced apoptosis* (%)
OCa-I 16.2+3.3
MCa-K 0.5+0.2
FSa-II 140.2
SCC-VII 0.310.1
HCa-I 0.3+0.1

*shown in mean+SE
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Fig. 2. Relative densitometric values (RDV) of constitutive
expression levels of various proteins in syngeneic murine
tumors. RDV were calculated by arbitrarily assigning the
lowest densitometric measurement value as 1. Vertical bars
represent standard errors (SE) of the mean of 3 independent
analyses.
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Fig. 3. Relationship between radiation induced apoptosis (RIA) and tumor control dose 50 (TCDsgp) or tumor growth delay (TGD) in
syngeneic murine tumors. RIA values showed marginally significant correlation with TCDsy (R=-0.848, p=0.070) and significant

correlation with TGD (R=0.922, p=0.026).
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Fig. 4. Relationship between tumor control dose 50 (TCDsp) and constitutive expression levels of p21
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WAR/CIPL and p34 proteins shown

as relative densitometric values (RDV) in syngeneic murine tumors. TCDsy values showed significant positive correlation with
p21VAT/IPL (R=0.893, p=0.041) and p34 (R=0.904, p=0.035) protein expression.

RDV of p21

Fig. 5. Relationship between tumor growth delay (TGD) and constitutive expression levels of p21
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and p34 proteins shown as

relative densitometric values (RDV) in syngeneic murine tumors. TGD values showed significant negative correlation with
p21VAT/ TP (R=10922, p=0.026) and p34 (R=-0.890, p=0.043) protein expression.
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and p34 proteins

shown as relative densitometric values (RDV) in syngeneic murine tumors. RIA values showed negative correlation trend with

p21 AT/l (R=_0.856, p=0.064) protein expression.
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Abstract

Biological Markers as Predictors of Radiosensitivity
in Syngeneic Murine Tumors

Sei Kyung Chang, M.D.*", Jinsil Seong, M.D.", Sung Hee Kim, B.S." and Hyun Soo Shin, M.D.*

Department of Radiation Oncology, *Pochon CHA University, Bundang CHA General Hospital, Seongnam,
"Brain Korea 21 Project for Medical Science, Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, Korea

Purpose: We investigated whether a relationship exists between tumor control dose 50 (TCDso) or tumor
growth delay (TGD) and radiation induced apoptosis (RIA) in syngeneic murine tumors. Also we investigated the
biological markers that can predict radiosensitivity in murine tumor system through analysis of relationship
between TCDso, TGD, RIA and constitutive expression levels of the genetic products regulating RIA.
Materials and Methods: Syngeneic murine tumors such as ovarian adenocarcinoma, mammary carcinoma,
squamous cell carcinoma, fibrosarcoma, hepatocarcinoma were used in this study. C3H/HeJ mice were bred
and maintained in our specific pathogen free mouse colony and were 8 ~12 weeks old when used for the
experiments. The tumors, growing in the right hind legs of mice, were analyzed for TCDsy, TGD, and RIA at 8
mm in diameter. The tumors were also analyzed for the constitutive expression levels of p53, p21"A*"*"" BAX|
Bcl-2, Bel-xi, Bcl-xs, and p34. Correlation analysis was performed whether the level of RIA were correlated
with TCDso or TGD, and the constitutive expression levels of genetic products regulating RIA were correlated
with TCDso, TGD, RIA.

Results: The level of RIA showed a significant positive correlation (R=0.922, p=0.026) with TGD, and showed
a trend to correlation (R=-0.848), marginally significant correlation with TCDsp (p=0.070). It indicates that tu-
mors that respond to radiation with high percentage of apoptosis were more radiosensitive. The constitutive
expression levels of p21"*""®"" and p34 showed a significant correlation either with TCDso (R=0.893, p=0.041
and R=0.904, p=0.035) or with TGD (R=-0.922, p=0.026 and R=-0.890, p=0.043). The tumors with high
constitutive expression levels of p21"A""°®" or p34 were less radiosensitive than those with low expression.
Conclusion: Radiosensitivity may be predicted with the level of RIA in murine tumors. The constitutive
expression levels of p21"A""“®" or p34 can be used as biological markers which predict the radiosensitivity.

Key Words: Radiosensitivity, Murine tumors, Biological markers, Apoptosis
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