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In our previous experiments (15, 16), HeLa cells were successively irradiated with 1 kR of X-rays,
After receiving 3, 5, 8, 11, 14, and 17 kR the irradiated HelLa cells showed progressively increasing
radioresistance.

In the present paper, the results of studies on the variation of the extrapolation number (n),
mean lethal dose (D,), and quasi-threshold dose (I)g) of survival curves for these radioresistant
HeLa strains were reported.

The values of n of the original and radioresistant strains were all found between 2 and 3, and a
change of the n values with an increase in the total dose received by the cell strains was not noticed.
On the other hand, the values of D, of the radioresistant strains progressively increased from 105 R in
the original line to 148 R in the 17 kR strain with increasing doses of pre-irradiation, Similarly, the
values of Dg had a tendency to increase in the radioresistant strains,

Repair of sublethal damage with the original and radioresistant strains was studied and the prop-

erties of the radioresistant strains were discussed.,
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Fig. 1% Growth suppressive_curves after test irradiation with 1 kR of X-rays of the original (@), 3 (Q),
5 (A),8 (A), 11 (m), 14 (O), and 17kR () strains, as expressed in percentage of the number
of cells in the corresponding control cultures.

Fig.2 Survival curves of the original and 3, 5, 8, 11, 14, and 17kR pre-irradiated Hela cells after
irradiation with X-rays.
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Table 1 The exirapolation numbers (n), mean lethal doses (Do), quasi-threshold doses (Dq),
and surviving fractions for the original and pre-irradiated HeLa cells,
Gl | Original 3kR 5KR 8KR 11kR 14kR 17kR
n 2.6 2.5 2.6 2.6 2hs 2.9 2.5
Do (R) 105 112 117 130 137 141 148
Dg(R) 98 104 113 122 115 146 137
R Surviving fraction (%, mean+SE)
0 100 100 100 100 100 100 100
50 | 85.4%1.8 87.0%2.2 83.4+3.2 88.241.8 |86.9+2.6 | 90.842.4 | 91.3:+1.9
100 | 72.6£1.9 71.7+£2.6 75.714.3 77.1£2.2 | 76.1£2.8 | 81.4%1.9 | 81.7:£2.6
150 | 55.4%2.6 87.2X2.5 61.81+5.3 64.9+1.5 | 65.24+2.6 | 68.64:3.2 | 70.8z£3.6
200 | 36.5%3.5 41.014.0 46.614.3 49.61+2.7 | 51.143.5 | 56.8%1.4 | 58.8:£2.9
300 | 13.9%2.0 17.8+2.9 20.2+3.6 25.8+4.1 26.0£2.2 |32,243.7 | 34.2:£3.2
400 | 6.39%0.79 | 7.33%1.21 8.77%2.06 | 11.3%£1.9 | 12.9%+1.2 | 17.1+2.7 | 17.6-k1.7
500 | 2.33+0.57 | 2.9340.43 3.647£0.56 | 5.58+£0.94 | 6.350.76 | 7.63+1.03 | 8.86-+1.07
600 [0.7782%0.169] 1.21740.20 1.60:0.58 | 2.60%0.58 | 2.860.41 | 4.06+1.02 | 4.54-+0.53
800 [0.12040.069| 0.21320.045 | 0.324£0.116 [0.532--0.184/0.6750.110,0.969-£0.160 1.28-F0.25
1,000 0 0.00442-0.0099/0.0513-£0.0393/0.1180.0380.. 16910. 0240, 232+0. 060 0.303z£0.056|
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Table 2 The surviving fractions after a single
and fractionated irradiation of the original
and pre-irradiated HeLa cells, expressed as
percentage of the number of cells in the cor-
responding non-irradiated control cultures,

Cell line Olriginall 5KR j 11kR ‘ 17kR
Dose (R) Surviving fraction (%)
0 100 100 100 100
100 67.7 73.6 79.1 77.2
200 38.0 49.3 50.4 55.2
300 14.9 18.2 27.5 32.8
400 .87 8.90 12.1 18.3
500 3.03 3.36 5.77 9.29
600 0.984 1.52 3.7 4.06
300--100% | 7.15 12.8 13.6 30.1
300-+-200% | 3.24 5.31 10.3 16.0
300+-300% | 1.14 2.25 4.53 7.34

* The intervals between the first and second
doses are 20 minutes.
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Fig. 3 The surviving fractions after a single and
[ractionaied irradiation of the original (@), 5
(A), 11(m), and 17kR(x) strains. The inter-
vals between the first and second doses are
20 rninutes.
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Fig. 4 Fractionated recovery curves of
the original (@), 5 (A), and 17kR
(%) strains. These curves show sur~
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Table 3 The surviving fractions after a single
and fractionated dose of the original and pre-
irradiated HeLa cells, expressed as percentage
of the number of cells in the corresponding
non-irradiated control cultures.

Cell line Or:iginal‘ 5kR r 17kR
Dose (I_{_)__ TInterval | Surviving fraction (%)
0 — 100 | 100 | 100
300 — | 15.8 | 19.9 | 30.8
600 — [ 0.9l | 1.44 | 4.07
300+300 | 20 min 2.08
300+300 | 30min | 1.06 5.25
300+300 | 40 min 2.21
3004300 th | 1.39 | 2.56 | 5.61
300+300 | 1.5h | 1.49 | 2.76 | 5.83
300+300 oh | 1.62 | 2.76 | 6.89
Taoota00 | o | Le7 | 226 | 718
3004300 4h | 1.62 | 2.67 | 7.80
3004300 sh | 1.82 | 3.17 | 7.90
300300 6h | 1.85 | 2.92 | 8.24
300300 7h | 1.70 6.33
300300 8h | 1.75 7.47
300+300 oh | 1.97 | 4.27 | 9.80
3004300 | 10h | 1.90
3004300 | 11h | 2.35
300+300 | 12h | 2.30 | 3.79 | 10.3
300+300 | 24h | 2.66 | 3.74 | 11.4
* 2.50 | 3.96 | 9.49

# If, between two doses, all accumulated dam-
age has been repaired, the surviving fraction
after the second dose would be determined
from the products 0.158x 0.158, 0.199x
0.199, and 0.3080.308 respectively.
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