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Table 1 The comparision of growth and development index between normal child and the irradiated subject in uterus

Duration  Height / cm Weight / kg Circumference of head /cm  Circumference of breast / cm
NR DV NR DV NR DV NV DV
Birth 46.4—52.4 44.0 2537 2.0 336 30.0 322 28.0
2m 51.5—61.6 53.0 3.8—6.3 4.2 37.8 345 37.3 39.0
4m 56.9—65.2 60.0 4.7—7.6 55 39.6 39.0 39.0 42.0
14m 68.0—79.2 78.0 7.4—11.0 9.5 449 42.3 44.3 47.0
3.8y 88.3—105.1 96.0 11.1—17.5 13.0 479 45.0 50.6 50.0
7.2y 106.2—128.7 123.0 15.5—-25.1 19.0 49.3 47.0 55.5 54.5

Note: NR, DV and NV stand respectively for normal range, determination value and normal value. The determination value from
birth to 3.8y were obtained in an earlier study, and the normal value from Reference [7].
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Table 2 The conventional analysis of peripheral blood of the victims

Victim Hb(g/L) RBC(10'%/L) Pts (10°/L) WBC(10°/L) S/% L/%
F 130 4.1 150 6.1 85 15
S 120 4.1 120 7.6 75 25
Y 140 5.87 — 3.0 53 47

U Not to be detected in time, Hb, RBC, Pts, WBC, S and L stand respectively for the hemoglobin contents, numbers of the white
blood cells, red blood cells and platelets, the neutrophile granulocyte and the lymphocyte ratios.
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Table 3 The results of conventional chromosome aberration analysis

Victim Cell number Dic r Ace t Del Rac /% Tra/%
F 700 32 5 15 12 2 7.14 9.43
S 700 10 t 3 2 2.00 2.28
Y 700 7 1 5 4 2.00 2.28
Control 1000 3 1 3 0.34

Dic, 1, ace, t, Del, Rac, Tra and Control stand respectively for dicentric, ring chromosome, acentric fragment, translocation,
deletion, the ratio of aberrant cells, total ratio of aberration and normal control value in our laboratory.
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Table 4 The analysis results of chromosome aberration, micronuclei and HPRT

Victim Rra/% Rm(mr) (%) rHPRT / %o
F 9.43 11.3 (9.0) 0.6155
S 2.28 8.0(7.6) 0.5048
Y 2.28 13.0 (12.3) 0.2409
Control 0.34 4.0 0.1628

Rra, rm(mr), rHPR and Control stand respectively for the ratio of chromosome aberration, the ratio of micronuclei (micronuclei
cell), t he ratio of HPRT gene locus mutation and normal control value in our laboratoy.
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Table 5 The results of G-banding karotyping in the victims

Victim Cell number t dic ace r Super—diploid Tra/% Ttr/ %
F 30 5 3 1(60) 26.67 16.67
S 27 0 0

Y 31 6 2 1 29.03 19.35

Tra, and Ttr stand for total ratio of chromosome aberration and total translocation ratio, respectively.
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Table 6 The results of chromosome translocation detected
by FISH method
Victim  Cellnumber (1,2,4")  Fp/%  Fg/%
F 582 14(1,2,11) 240 6.74
S 813 10,0, 1) 0.12 0.34
Y 1017 8(3,4,1) 0.78 2.20

1, 2, 4 mean whole chromosome probe number. Fg
=Fp/2.05fp (1-1p), fp=22.44%®

Table 7 Estimated doses of three victims
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Victim Cell number “Dic+r” ratio dose at 40d Dose at 7.5y
“Dic+r” Physical FISH “Dic+r”
F 700 37(5.29) 2.30(2.07-2.50)*  2.00° 1.38 1.21!
700 11(1.57) — — 0.21 0.45"
Y 700 7(1.00) 0.63(0.43-0.80)*  0.73° 0.73 0.06"
1, Dose estimated by “Dic+r” At 7.5 year after the accident. 2 and 3, Estimated dose and dose detected by physics method at 40

day after the accident, from Reference [3].
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Application of FISH method in evaluation of a radiation accident

WANG Mingming' CHEN Ying® DUAN Zhikai’ ZHENG Siying'
ZHANG Shuxian® XU Honglan®
! (Radiation Medcine and Public Health School, Soochow University, Suzhou 215007 )
2 (Beijing Institute for Radiation Medicine, Beijing 100850)
3 (China Institute for Radiation Protection, Taiyuan 030006)

ABSTRACT To study effects of long term radiation hazard and explore the possibility of the application of
chromosome aberration and FISH method to dose retrospection and reconstruction, FISH method was used to detect
biological destination of three accidental victims at 7.5 years after Xinzhou accident. In the meantime, conventional
chromosomal aberration, G - banding, CB micronuclei and HPRT gene locus mutation assays were performed. In
addition, the growth and development of Victim S, who suffered the radiation accident as a fetus, were examined. And
comparison of dose estimations between chromosome aberration and FISH method of the victims was conducted. The
results demonstrated that the biological dose estimated by translocation frequency is very close to the imitated dose
by the physical way after the accident if enough cells are observed. It is suggested that FISH may be applied to dose
retrospection and reconstruction. Obvious chromosomal aberrations still existed in the examined victims at 7.5 years
after the accident and displayed good dose correlative dependence. The results also showed that the growth and
development of S were basically normal after birth.

KEYWORDS Fluorescence in situ hybridization (FISH), Conventional chromosome aberration, Accidental victims,

Dose estimation
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