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Table 1 Survival fraction of SPC-A-1 cells irradiated with x-rays
FgE (Gy) - 1 0.0 ) 0.5 I 1.0 ’ 1.5 ' 2,0 2.5 ’ 3.0 ] 4.0 | 5.0
By A ) 1.0 0.69 I 0.41 } 0.24 ’ 0.125 | 0.075 } 0.033 | 0.0074 ] 0.001&
B £ B \ 1.0 0.0148 | 0.0028
& FEEA A The same as sample A
% c [ 1.0 0.0037 | 0.0007
x5 D | 1.0 | 0.80 ’ 0.50
2 . . FREA A The same as the sample A
E 1.0 [ 0.60 ( 0.35
22 FETFANHSHEINSHNOYE
Table 2 Effect of two different fitting methods on the parameters
roB = : [Se-YXi, B ]
* . _ Methods Q= 32-1 [Se-Y Xy, B)]® Q= kZ_l [—_Sk_—_]
Samples Paramet-_t;r\s\ e >min. --min,
D, ‘ 0.8248 l 0.6866
A [ 1.4864 [ 2.3302
Q [ 1.5188 x 10-4 0.1139
D, [ 0.8295 0.7989
B 1.4838 ! 1.6002
Q } 1.2828 % 10-4 8.8870 x 1073
D, 0.8315 - 0.5993
C \ 1.4793 ’ 3.2677
’ 1.3526 X 10~ 0.3618
D, [ 0.6838 . 0.6682
D ’ 2,5036 ‘ 2,7351
1 7.4969 % 1074 5.8058 X 10~2
D, . 0.9727 0.7076
E ’ 1.0082 " 1.9495
Q | 9.9838 X 10-4 0.2346
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Table 3. Results from sample A using the Ieast squares method with the objective

function Q= z[s_g_g_w
k

Z% Parameters 0.721

Q=2.5327

A ' (G ' 0.0 i 0.5 ] 1.0 - 2.0 2.5 | 3.0 4.0 5.0

#ER G ) ( 0.69 0.41 l 0.125 0.075‘ 0.033\0.0074]0.0014

ff‘Elﬁ'fT?ﬁ'l;é(SEk) ! 0.0 i 0.226’ 0.164‘ 0.100 o.ozo\ o.147\ 0.009{0.234 0.540

FERWTAMYY ‘ 1.0 l 0. 763l 0.449 | 0.242 | 0.1251 0.064‘ 0.032[0.008 0.002
l D, =
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Fig. 1 Survival-dose curves based on the

treatment of sample A using three
different fitting methods. The sur-
vival model is S =1~ (1 ~e-DP/Dy)N,
The bar is Sy +SE,.
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Fig. 2 Survival-dose curve based on the
treatment of sample A using the least
squares method with the objective
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PRELIMINARY STUDY ON THE COMPUTER FITTING
OF SURVIVAL-RADIATION DOSE CURVES

Lin Wanmin,  Wang Zaolin;  Ma Chengwu¢  Luo Zuyu
(Department’ of Biology, Fudan University)

ABSTRACT It is essential in radiobiology to fit a survival-radiation dose curve
from .experimental data, which was usually done on a computer by the least square
method. However, using different. objective functions, the curve parameters from the
same data may be different. Thc statistics inference in this paper shows that the
objective function Q= 2[ Y (X“’B)

k=1 Ek
‘than those used by previous authors. . .

Three Survival models are used to verify the theoretical inference and a good
fitting is achieved. Moreover, this objective function will be ‘applicable to other kinds
of fitting work for treating experimental data rangmg over several orders.

KEY WORDS, Survival-radiation dose curve: Curve flttmg Least squares method:
Objective function.

]. is more suitable for survival curve fitting



