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Induction of Chromosome Aberrations in Human Lymphocytes
by Irradiation With B Particles From Low-Doses Tritiated Water
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Abstract: The yield of unstable chromosome aberration induced in human lymphocytes by §
particles from low-doses HTO has been measured. HTO was mixed with heparinised blood
in various amounts so that dose of 6. 24 X107" Gy to 1. 23 Gy were delivered in 24 h and 48 h.
After culturing for 72 h, the dicentric yield was measured as a function of dose to the blood
and compared with data from **Co 7y radiation. Using a linear-quadratic dose-effect relation to
fit the experimental data, a significant linear contribution Y= (0. 001 0. 004) + (0. 062 =%
0.018)D+(0.05340.010) D* (n=3,7"=0.995, P<C0.01) was found. The main difference
between the coefficients for § and y radiation is in the b values, indicating that HTO § rays are more
efficient, particularly at low doses. In accord with the theory of dual radiation, the RBE of HTO
particles relative to y rays is 2. 17 at 0. 06 Gy and decreases with increasing dose.
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Table 1 Unstable chromosome aberration yields and percentage of lymphocytes
with chromosome damage induced by HTO B particles
- - o

i”fji %f;”f@jfy éﬂz fﬂ}iiﬁ KELRAE  WELKE RELREE dictr/g

(Centric rings) (Dicentrics) (Acentrics) (Cell)

dose) /Gy scored) damaged)

0 4 380 0 0 - 0. 0000

0. 006 4421 2 2 2 0. 000 5

0.01 3070 9 3 11 0.0010

0. 06 1476 23 6 28 0.004 1

0.12 1203 98 10 68 0.009 9

0.6 1426 257 12 87 125 0. 069 6

1.3 1199 417 19 175 116 0.161 8

1.8 979 508 20 268 179 0.294 2

2 KA R NAR SN ik O 40 M L XUE 22 kL Y 00, (TR AR Y 43 A
Table 2 Observed distribution and yields for dicentrics production
when lymphocytes are irradiated with HTO B particles
IS5 5317 400 i S XA 22 KL G A, (AR 11 43 A1 dic/ 41 SR H SRR 22
(Average (Total cells o (die) (Distribution of dicentrics)  (Mean dicentrics  (General (Coefficient
dose) /Gy scored) 0 1 2 3 per celD equilibrium) of variance)
0 4 380 0 4 380 - - - 0. 00 - -

0. 006 4421 2 4419 2 - - 0. 000 5 —0. 346 0.9954+0. 025
0.01 3070 3 3067 3 - - 0.001 —1.120 0.97740. 041
0. 06 1476 6 1470 6 - - 0. 004 0. 386 1. 01340. 042
0.12 1203 10 1193 10 - 0. 008 0. 827 1.032+0. 063
0.6 1426 87 1339 84 3 - 0. 061 1. 164 1.043+0. 024
1.3 1199 175 1024 164 10 1 0. 146 1.758 1.07240. 091
1.8 979 268 711 244 20 4 0.274 1.532 1.069+0.073
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Table 3 Regression equations test of dic+r induced by HTO B rays irradiation

No. [8] 9 J5 #& ( Equations) z FIAR B E
(Significance of the regression coefficient)
1 Y=1(0.001240.004) +(0.062+0.018) D+ (0.053+0.010) D? 0. 995 P<C0.01
2 Y =1(0.120=£0. 008) D(}-481£0- 151 0.992 P<C0.01
3 Y=(—0.006+0.008)+ (0.15240.010)D 0.972 P<20. 01
4 Y=1(0.004-+0.005)+ (0. 115£0. 011) DU-542+0-166) 0. 991 P<C0.01

7 (Note) :n=3
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Table 4 Unstable chromosome aberration yields and percentage of lymphocytes

with chromosome damage induced by *Co y rays

UL L
dose) /Gy ccored) observed) (Centric rings) (Dicentrics) (Acentrics) (Celld
0. 05 3892 7 - 2 5 0. 000 5
0.1 2098 43 - 2 41 0.0010
0.13 1246 59 - 5 54 0.004 0
0.25 1346 104 1 10 93 0. 008 2
1.0 1133 177 15 59 103 0.065 3
1.7 1008 242 13 131 98 0.142 9
2.2 855 234 21 193 200 0.250 3
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Fig. 1 Dose dependence of RBE
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Fig. 2 Yield of dicentrics per cell plotted against dose

for lymphocytes irradiated with HTO and y rays
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