KGR SEE | H29% 5 19 1995

g, dz9 AT AF 7742 A AL A 24

o b [ [¢)
3 oNFE o] &% AT AWEA

™
O
H>

5 AH T4 rled+d

482 - 44 - SE

= Abstract =

Biological Dosimetry of In Vitro Irradiation with Radionuclides:Comparison of
Whole Blood, Lymphoeyte and Buffy Coat Culture

Jong Ho Kim, M. D., Dong Soo Lee, M. D.,, Chang Woon Choi, M. D., June-Key Chung, M. D.
Myung Chul Lee, M. D. and Chang Soon Koh, M. D.

Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

Chong Soon Kim, M. D.
Department of Internal Medicine, Han Il Hospital, Seoul, Korea

Hee Geun Kim, Ph. D., Duck Won Kang, Ph. D. and Myung Jae Song, Ph. D.
Korean Electric Power Corporation Research—Development Center

The purpose of this study was to establish mononuclear cell cultures such as lymphocytes or
buffy coat for the biological dosimetry of in vitro irradiation of the radionuclide Tc—99m in
order to exclude the effect of residual doses seen in the cultures of whole blood. Biological do-
simetry of Tc—99m on cultured mononuclear cells at doses ranging from 0.05 to 6.00 Gy, by
scoring unstable chromosomal aberrations(Ydr) observed in cultured lymphocytes, were per-
formed using peripheral venous blood of healthy normal person. The resuilts showed that; (1)
In vitro irradiation of radioisotope in separated lymphocyte or buffy coat showed trace amount
of residual doses of isotope after washing. Residual doses of isotopes are increased in propor-
tion to exposed time and irradiated dose without difference between I-131 and Tc—99m. (2)
We obtained these linear—quadratic dose response equations in lymphocyte and buffy coat cul-
ture after in vitro irradiation of Tc—99m, respectively (Ydr= 0.001949 D*+ 0.006279D +
0.000185; Ydr= 0.002531 D?—0.003274 D+0.003488). In conclusion, the linear quadratic
dose-response equation from in vitro irradiation of Tc—99m with lymphocyte and buffy coat
culture was thought to be useful for assessing Tc—99m induced biological effects. And mono-
nuclear cell cultures seem to be the most appropriate experimental model for the assessment
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of biological dosimetry of internal irradiation of radionuclides.

Key Words: In vitro irradiation, Tc—99m, Mononuclear cell culture, Chromosomal aberra-

tions, Biological dosimetry
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Table 1. Residual Radiation Doses After Repeated
Washing in in Vitro Irradiation of Radio-

nuclides
Residual doses(uCi)
BDSOFDEA  -+evereeererererreremteimmieiati e e s
dose (Gy) Te-99m 1-131
Whole  Lympho-  Buffy whole
blood** cyte* coat* blood**

0.00 0 0 0 0
0.05 2 0 0.1
0.05 2 0

0.10 0 0.2
0.10 0

0.15 10 0.2
0.15 10

0.20 20 2 5 0.3
0.20 20 2 2

0.30 4 5

0.30 4 5

0.50 10 1
0.50 10

0.75 7

0.75 8

1.00 4 6 2
1.00 4 15 2
2.00 38 6 15 16
2.00 38 6 30
4.00 57 60 120
4.00 57 49 260
6.00 231 20 45 400
6.00 231 20 47 400
15.00 400

*Washing twice in lymphocyte or buffy coat
**washing five times in whole blood,
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Table 2. Incidence of Unstable Chromosomal Aber-
ration by in Vitro Irradiation of Tc-99m
Between Lymphocyte and Buffy Coat Cul-

ture
Ydr Ydr
dAot;Zo(Igg‘;d ngi.l : a (Lymphocyte (Buffy coat
culture) culture)
0.00 200 0.000 0.000
0.05 200 0.000 0.000
0.10 300 0.000 0.000
0.15 200 0.000 0.000
0.20 200 0.002 0.002
0.30 200 0.002 0.002
0.50 450 0.003 0.003
0.75 400 0.003 0.003
1.00 400 0.004 0.007
2.00 200 0.030 0.010
4.00 200 0.050 0.025
6.00 200 0.110 0.077

Blo] @R F7i9) AZE Fol 10000]2 o) #F
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Fck. QAA AL dicentric A, ring FAA,
acentric fragment 3 Zo] §7}A] olAte] HIEE B
ol AS-E A1, shite]l GAAF 3 ol
9] 2AA7F Bl w2 FAA FECA 1S W A
S-S dicentric YAAE Feged, 42 #
4% g o)AH(dicentric, ring) 9] W% (Ydr)9} F
$4e(D)7H9) #A4], Ydr=aD*+ 8D + C& 7}
Aste] @ 2 Bz vlAY3AALA (non-linear re-
gression)ol| &3} T3}
dicentric®} ring G4 A9 §

YT F 9279
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Fig. 1. Relationship of in vitro irradiation of Tc-99m and chromo-
somal aberration(Ydr) in buffy coat culture.
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Fig. 2. Relationship of in vitro irradiation of T¢—99m and chromo-
somal aberration(Ydr) in lymphocyte culture.
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Table 3. Radiation Doses and Chromosomal Aberra-
tion with Whole Blood Culture After in
Vitro Irradiation of I-131

Absorbed [-131 Exposed Cells Dicent.ric

dose dose time a/o ring Ydr
Gy)  (C)  (min) S (g

0.00 0 0 2000 0.0 0.000
0.05 100 5 1308 0.4 0.003
0.10 200 5 500 0.4 0.004
0.15 200 7 280 0.4 0.004
0.20 200 10 700 0.5 0.005
0.30 200 15 1000 0.5 0.005
0.50 1000 5 1000 0.8 0.008
0.75 1000 7 65 4.6 0.046
1.00 2000 5 106 4.7 0.057
2.00 2000 10 42 14.0 0.143
3.00 2000 15 86 29.0 0.302
4.00 2600 15 126 36.0 0.389
5.00 1000 5 19 63.0 0.842
6.00 20000 3 25 68.0 1.720

*Kim ES, Kim MS, et al,: Chromosomal aberrations by
in vitro irradiation of [-131. Korean J Nucl Med 28(1):
133-140, 1994
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