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Table 1. Surviving Fraction at 2 Gy (SF2) and 6 Gy (SFe) of
7 -lrradiation

Cell line SF, SFs

LM217 0.100 0.001
PCI-1 0.741 0.140
PCI-13 0.544 0.039
SNU-1066 0313 0.019
CCREF-CEM 0.302 0.060

CCRF-CEM, LM217¢] Z}7Z} 0.741, 0.544, 0.313, 0302, 0.100
ol 6 Gy ZA Aloll: 7z}t 0.140, 0.039, 0.019, 0.060,
00012 LM217¢] ARGl 7bg mztelda PCllo] 7ha
AgA3E BlcKTable 1).
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A BAAZA F 48~T2A70] R FHE ATLA
7} Zo}sisickTable 2~6). PCI1 AEZF} PCLI3 AFEFE
SBAA 2 W3} Yt RAEE AT Skt
S5, SNU-1066 A|EZ2E 4821705e] AE2A7} Z7teisich
AETA) Z7} R 2 Gy} 6 Gy ZAoll WE AolS
B 4 Ak PC13 ATFOA 15 GyE 2APE W 2
Gyr} 6 Gyoll wlaia) AEILAI} Sls] 27t

CCRF-CEM A|¥%E st zA 2447 388 AEA
b Zohssich B4 ASRAER M7 ATFE A
AL 2AA G ASE A7e] AT ATLA

Table 2. Apoptotic Index according to Radiation Dose and
Time after r-Irradiation for LM217 Cells

Time after irradiation (hr)

Dose® (G

) 24 48 72 9%
0 3.58% 7.70% 10.30% 21.32%
2 16.90% 10.46% 10.42% 16.58%
4 8.60% 19.54% 16.74% 12.72%

'6 Gy was omitted because of high radiation-sensitivity of
LM217

Table 3. Apoptotic Index according to Radiation Dose and
Time after 7-Irradiation for PCl-1 Cells

Time after irradiation (hr)

Dose (G

©) 24 48 72 9%
0 4.66% 7.86% 3.72% 7.04%
2 5.42% 7.30% 11.40% 11.84%
4 6.06% 7.44% 20.24% 20.16%
6 7.04% 11.84% 16.82% 16.36%

Table 4. Apoptotic Index according to Radiation Dose and
Time after y-Irradiation for PCI-13 Cells

Time after irradiation (hr)

Dose (G

) 24 48 72 9%
0 19.55% 11.83% 12.83% 13.90%
2 12.32% 9.61% 21.82% 21.82%
6 9.40% 7.08% 31.48% 24.26%
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Table 5. Apoptotic Index according to Radiation Dose and
Time after 7-lIrradiation for SNU-1066 Cells

SED - AYBH ZAIZAI 2Bt AIZAR UANA AIZDAR] 2/0]

Table 7. Comparison of Surviving Fraction with Apoptotic
Index and Apoptotic Fraction after Irradiation of 2 Gy.

Time after irradiation (hr)

Dose (Gy)

24 48 72 %
0 8.78% 13.54% 13.42% 15.40%
2 6.40% 20.60% 20.26% 31.38%
4 5.82% 19.78% 28.60% 33.76%
6 4.34% 21.66% 30.44% 35.14%

Table 6. Apoptotic Index according to Radiation Dose and
Time after 7 -lrradiation for CCRF-CEM Cells

Time after irradiation (hr)

Dose (Gy)

Y 24 48 72 9%
0 338%  346% 2.42% 2.18%
2 1008%  16.64% 8.98% 9.62%
4 920%  1612%  1498%  1536%
6 1210%  1568%  11.76% 8.14%
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Fig. 1. Total cell death, which is measured with clonogenic
assay, rapidly increased with dose increment (upper panel).
But the change in amount of apoptosis was little (lower
panel).

7 29, 2 Gy 24 Aolie AZIA Wi} A
U, 4 Gy ZA4 A AT BB AETATE Ftele] T2
AR TR ZAsisich

AR Z7lo) weba AAAEAL BAA 27k}
gort AERAAGS Heke S AskehFig 1.

. . Total Apoptotic Apoptotic
Cell line S’ ok index (AL) fracton’ (AF)
IM217 0100 090 17% 19%
PCL1 074l 026 12% 16%
PCL13 054 046 2% 48%
SNU-1066 0313 0.69 32% 16%
CCRE-CEM 0302 070 17% 24%

*SF, : surviving fraction at 2 Gy
TAF=(AlL/total death) X 100

Table 8. Comparison of Surviving Fraction with Apoptotic
Index and Apoptotic Fraction after Irradiation of 6 Gy

. . Total Apoptotic Apoptotic
Cell lie  SFC 4o index (AL) fraction! (AF)
LM217 0001 0.999 20% 20%
PCL1 0140 0860 17% 20%
PCL13 0039 0961 32% 33%
SNU-1066 0019 0981 34% 35%
CCRE-CEM 0060 0940 16% 17%

*SFe: surviving fraction at 6 Gy
YAF.=(AL/total death)x100
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- Abstract

Significance of Apoptotic Cell Death after r -Irradiation

HG Wu, M.D., Ph.D. and IH Kim, M.D., Ph.D.

Department of Therapeutic Radiology and Cancer Research Institute,
Seoul National University College of Medicine
Institute of Radiation Medicine, Medical Research Center, Seoul National University

Purpose : The objectives of this study are to investigate the significance of apoptotic death compared to
total cell death after 7 -ray irradiation in human H&N cancer cell lines and to find out correlation be-
tween apoptosis and radiation sensitivity.

Materials and method : Head and neck cancer cell lines (PCI-1, PCI-13, and SNU-1066), leukemia cell
line (CCRF-CEM), and fibroblast cell line (LM217) as a normal control were used for this study. Cells
were irradiated using Cs-137 animal experiment irradiator. Total cell death was measured by clonogenic
assay. Annexin-V staining was used to detect the fraction of apoptotic death.

Results : Surviving fraction at 2 Gy (SF2) were 0.741, 0.544, 0313, 0.302, and 0.100 for PCI-1, PCI-13,
SNU-1066, CCRF-CEM, and LM217 cell lines, respectively. Apoptosis was detected in all cell lines.
Apoptotic index reached peak value at 72 hours after irradiation in head and neck cancer cell lines, and
that was at 24 hours in CCRF-CEM and LM217. Total cell death increased exponentially with increasing
radiation dose from 0 Gy to 8 Gy, but the change was minimal in apoptotic index. Apoptotic fractions at
2 Gy were 46%, 48%, 46%, 24%, and 19% and at 6 Gy were 20%, 33%, 35%, 17%, and 20% for PCl-
1, PCI-13, SNU-1066, CCRF-CEM, and LMZ217, respectively. The radioresistant cell lines showed more
higher apoptotic fraction at 2 Gy, but there was not such correlation at 6 Gy.

Conclusion : All cell fines used in this study showed apoptosis after irradiation, but time course of
apoptosis was different from that of leukemia cell line and normal fibroblast cell line. Reproductive cell
death was more important mode of cell death than apoptotic death in all cell lines used in this study. But
there was correlation between apoptotic fraction and radiation sensitivity at 2 Gy.
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