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Relationship between Radiosensitivity and Repair Capacity in
Human Epithelial Cancer Cell Lines

Kyoung Hwan Koh, M.D."*%, Sung Whan Ha M,D.>* and Charn Il Park M.D.!

Department of Therapeutic Radiology, College of Medicine, Seoul National University’,
Cancer Research Center, Seoul National University, Seoul, Korea®

To investigate the relationship between radiosensitivity and postirradiation recovery in human
cancer cells, a study was performed using human cancer cell lines-A549, CaSki, SNU-C5 and
PCI-13. For the study of radiosensitivity, single doses of 2, 4, 6, 8, 10, 12, and 14 Gy were given and
for postirradiation recovery, two fractions of 4 Gy were separated with a time interval of 0, 0.5, 1,
15, 2, 2.5, 3, 4, 5, or 6 hours. Surviving fraction was estimated using colony forming ability.

Surviving fractions at 2 Gy (SF2) were 0.496 (0.570-0.412) for A549, 0.496 (0.660-0.332) for
CaSki, 0.386 (0.576-0.216) for SNU-C5, and 0.185 (0.247-0.123) for PCI-13. By statistical analysis
the SF2 of PCI-13 was lower significantly than those of others (p<0.05). This difference was also
observed at 4, 6 and 8 Gy dose levels. At 6 and 8 Gy the surviving fractions of SNU-C5 were also
lower significantly than A549 and CaSki (p<0.05). By the analysis with linear quadratic model, the
values of « for A549, CaSki, SNU-C5 and PCI-13 were 0.3016, 0.3212, 0.4327 and 0.8423,
respectively, and those of 8 were 0.02429, 0.02009, 0.03349 and 0.00059, respectively. So, the
value of & showed increasing tendency with decreasing SF2. By the multitarget single hit model
the values of Do for A549, CaSki, SUN-C5 and PCI-13 were 1.97, 1.97, 1.46 and 0.81, respectively,
and those of n were 1.53, 1.50, 1.56 and 2.28, respectively. So, the value of Do decreased with
decreasing SF2.

Post-irradiation recovery reached plateau at around 2 hours. Recovery ratio at plateau phase
ranged from 1.2 to 4.2; the value were 1.2 for PCI-13, 3.2 for CaSki, 3.3 for SNU-C5, and 4.2 for
A549. Recovery rate well correlated with SF2, and increased with increasing Do and decreasing
a.

According to above resuits, the intrinsic radiosensitivity was quite different among the tested
cell lines; PCI-13 was the most sensitive and A549 and CaSki was similar. This difference of

radiosensitivity is thought to be partly due to the difference in amount of postirradiation recovery.’

By linear quadratic model the difference of « values was very high, and by multitarget single hit
model the difference of Do value was significantly high among four cell lines.

Key Words: Radiosensitivity, Irradiation, Human cancer cell lines, Postirradiation recovery ratio,
AB49, CaSki, SNU-C5, PCI-13
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Az o 2 Re 435 AEFolth, ZE AEFE
vjokg1o] NAwelA gEor A F4E %

3 ek,

w2} = RPMI-1640 (Flow Lab. USA)el Fetal Bo-
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Fig. 1. Growth pattern of various human cancer cell
lines. Viable cells of 5X10° were plated in T-25
tissue culture flasks. The plotted points repre-
sent average readings.
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Fig. 2. Photograph of colonies of cancer cells stained
with 0.5% crystal violet-20% ethanol mixture
solution after 14 days of subculture in 96 well
plate. Cells in upper 96 well plate were
recieved 4 Gy y-irradiation and cells in lower
96 well plate were recieved 8 Gy y-irradiation.
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Table 1. Surviving Fraction (+SD) of Plateau-phase
Human Cancer Cell Lines

Cell lines
Dose -
(Gy) A549 CaSki  SNU-C5  PCI-13
2 496 496 ' 386 185
+.042  +.082 +.095 +.031
4 208 178 102 0158
+.023  +.008 +.026 +.0022
6 0563 0815 0214 00483
+.0056 =+.0079 =+.0055 +.00209
8 0327 0413 00443 000245
+.0096 +.0084 +.00107 +.000182
10 00774 00642 000526 —
+.00274 +.00209 =+.000177
12 00123 000672  .00005 -
+.00028 +.000303 +.000035
14 .00022 - - -

+.00014

*AB49: lung cancer cell line CaSki: uterine cervix
cancer cell line SNU-C5: colon cancer cell line
PCI-13: retromolar trigone cancer cell line
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Fig. 3. Cell survival curve of A549 human cancer cell
lines to y-irradiation. Each dot plotting repre-
sents observed value and the curve was fitted
according to linear quadratic model.
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Fig. 4. Cell survival curve of CaSki human cancer cell
lines to y-irradiation. Each dot plotting repre-
sents observed value and the curve was fitted
according to linear quadratic model.

0.496 (0.660-0.332), SNU-C5 7} 0,386 (0.576-0.
216), PCI-13 ol 4] 0.185 {0.247-0.123)Z PCl-13¢} ©}
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Fig. 5. Cell survival curve of SNU-C5 human cancer
cell lines to y-irradiation. Each dot plotting
represents observed value and the curve was
fitted according to linear quadratic model.
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Fig. 6. Cell survival curve of PCI-13 human cancer cell
lines to y-irradiation. Each dot plotting repre-
sents abserved value and the curve was fitted
according to linear quadratic model.
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e
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Fig. 7. Cell survival curves of 4 human epithelial can-
cer cell lines to y-irradiation.

Table 2. Parameters of Cell Survival Curves of Plateau-
phase Human Cancer Cell Lines

Para Cell lines
meters A-549 CaSki SNU-C5 PCI-13
a 3016 3212 4328 8423
(Gy) + .0372 <+ 0718 + .1046 + 3875
B .02429 .02009 03349 00059
(Gy? =+ 01079 =+ .00206 + 03731 * .00226
Do 1.972 1.975 1.467 8142
(Gy) + .218 + 417 + .370 + 5121
n 1.531 1.502 1.558 2.286
+0.266 + 503 + 701 +3.718

*A549: lung cancer cell line CaSki: uterine cervix
cancer cell line SNU-C5: colon cancer cell line
PCI-13: retromolar trigone cancer cell line  a: linear
inactivation coefficient B: quadratic inactivation
coefficient Do: mean lethal dose n: target number

BE Z+7+ 0.02429, 0.02009, 0.03349 = 0.00059%=
vehgdth, Multitarget single hit 2802 A 2
& AB49, CaSki, SNU-C5, PCI-13 o141 Do7b 247+
1‘.797, 1.97,1.46 & 0.81°]%3 no] 1.53,1.50, 1.56 %
228% Hol SNU-C5¢F PCI-132] Do %ol A5492}
CaSkioll u]3] &x]3] wgkom] Do 3k PCI-130] 7}
A vlokrt (Table 2).

ulapAl 22 ] e) A2 %) linear quadratic 23
9] @, £ % multitarget single hit 28] D,, 7 SF2
ool Az A S 2 77 SF2¢) linear quadratic =8
2 @3kl AREAYE 9k (regression equation:
a=—170xSF2+1.14, r*=0.9816) multi-target sin-
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Fig. 8. Correlation between « and SF2 of 4 human
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Fig. 9. Correlation between Do and SF2 of 4 human
cancer cell lines.

gle hit 28 ¢] Do %= SF25 A g AdAAE »
9ith{regression equation: Do=3.73XSF2+4+0.09,
r’=0.9923) (Fig. 8, Fig. 9).
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3 228]1 A549% 4.259 tH(Fig. 10).,
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Recovery ratio (RR)

0 s 3 6

Split dose interval {hours)

Fig. 10. Recovery ratio changes of 4 human cancer
cell lines according to the interval with split

dose y-irradiation.
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Fig. 11. Correlation between SF2 and RR of 4 human
cancer cell lines.
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Fig. 12. Correlation between « and RR of 4 human
cancer cell lines.
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