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Chromosomal Aberrations Induced by in Vitro Irradiation of **'I

Eun Sil Kim, M.D.*, Myung Seon Kim, M.D., Doo Seon Seo, M.D.Nae In Jeong, M.D.
Seung Ik Rho, M.D.., Jae Yong Lee, M.D.,, Chong Soon Kim, M.D. and Seung Soo Han, M.D.

Department of Internal Medicine, Hanil Hospital, Seoul, Korea

Hee Geun Kim, M.D., Duck Won Kang, M.D. and Myung Jae Song, Ph.D.

Korean Electric Power Corporation Research-Development Center

Recently, there are many considerations and studies on biological effects of radiations in radiation
workers, as well as in accidentally or therapeutically irradiated persons. The most practical and
reliable method of dosimetry for radiation accidents is the scoring of gross chromosomal aberrations
in human lymphocytes (Ydr) as a biological dosimetry. By the way, although usual doses of *'I
administered therapeutically for thyroid cancer are ranging from 100 mCi to 200 mCi, there are
differences of absorbed doses and Ydr, ranging from 0.004 to 0.04, on equally administered *'I due to
variations in metabolic characteristics, stage of tumors and physical status of subjects.

In this study, We exert to obtain the dose-response relationships of *'l, as a good guide to
evaluating acute effects of accidental irradiations and radiation induced leukemia or solid tumor, by
in vitro induction of chromosomal aberrations. we studied the relationship between radiation dose (D)
and the frequency of chromosomal aberrations (Ydr) obserbed in peripheral lymphocytes that were
irradiated in vitro with *'I at doses ranging from 0.05 to 6.00 Gy. By scoring cells with unstable
chromosomal aberrations (dicentric chromosomes and ring chromosomes) we obtained this linear-
quadratic dose response equation

Ydr=0.064351 D>*—0.13143 D+0.045684

This dose-response relationship may be useful for evaluating acute and chronic '*'I induced
biological effects.
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Table 1. 3'19] activity % A=A ZHO| ofE =M

-1
Absorb. dose ~ Whole Activity Exposure
blood of ¥ time
(Gy) ) (£Ci) (min)
0.00 2 0 0
0.05 2 100 5
0.10 2 200 5
0.15 2 200 7
0.20 2 200 - 10
0.30 2 200 15
0.50 2 1000 5
0.75 2 1000
1.00 2 2000 5
2.00 2 2000 10
3.00 2 2000 15
4.00 2 2600 15
5.00 2 10000 5
6.00 2 20000 3
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4 0.75, 1.00, 2.00, 3.00, 4.00, 5.00, 6.00Gy<] =
A EFo] Hx £ 1319 Activity: 100, 200, 1000,
2000, 2600, 10000, 20000 xCiZ s}z, EFA7HL 3
Lol 958 7HA] AH5-& FeH? (Table 1),

_A .
D—mEAz

D; absorbed dose (rad/hour)
m; tissue mass (g)
A; amount of activity (xCi)

2A i ; equilibrium dose constant (g-rad/u Ci-
hour)

A ZARE Bd HolE 5TC o)A 1500 rpme. 2 54
Zb ARzt AEel-e )i ¢ I A Fof] RPMI
mdia 10 ccE Hrhste 2L o g A& eE 3
A& oA o 24 LS A A s

3. MEo|Muft Y Harvest
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0.5ml¥ ¥ RPMI media 10ml, 15% $-ejolsd 3
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PHA (phytohemagglutinin) 0.2ml& go] 37°Cel A

4527 v ckE wiEaAg A AAEA 2 A colcemid
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ox.
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o} ol Al 2ot A 47} 467 AFQ) A BQlstn o
TAZE F-E3AY d4A) dert dAAo| 4] HlEE
TA o LAFE AL BolA] A, dA
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fragment # 3ol &7}x] o] 4o HIE & Hol: A
A&stgdz, shte dAAFdA 37 ol Ate} FAIA
2 e o FAA FEAA 1& 3

dicentric A2 7Fsgen, A4z B3H o
o] Ak (dicentric, ring) ] ¥l= (Ydr) ¢t &4A=(D)3}
o BAA, Ydr=aD?*+8D+CL Az o B 3te #
418 3) 7 £-4 (non-linear regression)ell 2|3 F3r},

o
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1978)] S} ATel FFELD, o] Joi AN el
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Fig. 2 Ring 9|2} Acentric fragment 49 #33

~
25

o] A (dicentric 4 M Al|, ring 44 4|, acentric frag-
ment )2 5.9l AZ2] v]&L 0.05 0.10% 0.15Gy
ol 4] 0.4%%3, 0.20 2 0.30GyolA 0.5% %<

0.50 Gyoll Al 0.8%, 0.75GyolA 4.6%, 1.00GyollA
4.7%, 2.00 Gyl 14%, 3.00 Gyol Al 29%, 4.00Gy
oA 36%, 5.00GyelA 63%, 6.00GyolA 68%-°|%
t}, Dicentric & A &l o} ¥ =& 0.05 0.10,0.15,
0.20, 0.30, 0.50Gy <l A A oA 72 0.003,
0.004, 0.004, 0.003, 0.003, 0.006°] &} 5= 0.75,
1.00, 2.00, 3.00, 4.00, 5.00, 6.00Gy<| L4 ekol 4
£ 0.046, 0.056, 0.143, 0.267, 0.341, 0.789, 1.600
o]9ic}, Ring GAA2] W15+ 0.20, 0.30, 0.50Gyol
A ZZE 0.001, 0.002, 0.002¢]%13, 3.00, 4.00,
5.00, 6.00GyolA¥ 0.035, 0.048, 0.053, 0.120%
Bt} Acentric fragment 49 ¥l=+= 0.05 0.10,
0.15, 0.20, 0.30, 0.50GyollA 77+ 0.002, 0.004,
0.004, 0.004, 0.006, 0.018°1 ¢ =, 0.75, 1.00,

2854 8 19 B% B509 1994—

Table 2. SAMMZ=ALE 5ol e F4H ol &

B HIE
Absorbed dose Cells Yielg umber of Aberra
. tions
scored
(Gy) (%) D AR D+R
0 2000 0 000 0
0.05 1308 0.4 4 30 4
0.10 500 0.4 2 20 2
0.15 280 04 1 10 1
0.20 700 05 3 31 4
0.30 1000 05 3 62 5
0.50 1000 0.8 6182 8
0.75 65 46 3 30 3
1.00 106 47 6 70 6
2.00 2 4 650 6
3.00 86 29 2324 3 26
4.00 126 36 4353 6 49
5.00 19 63 15 181 16
6.00 25 68 40 51 3 43

D; dicentric, A; acentric fragment pairs, R; ring

Table 3. YA Z=ALE 8o BEMEY EFMESII

of & ojMNAMHze BIIE Hols HESF
g E2x
Absorbed dose  Cells D+R/cell
scored

(Gy) 0 1 23 4 5 -6
0 2000 2000 0 0 0 0 O O
0.05 1308 1304 4 0 0 0 0 O
0.10 500 498 2 0 0 0 0 O
0.15 280 279 1 0 0 0 0 O
0.20 700 696 4 0 0 0 0 O
0.30 1000 9 5 0 0 0 0 O
0.50 1000 992 8 0 0 0 O O
0.75 65 62 3 0 0 0 0 O
1.00 106 01 41 0 0 0 0
2.00 42 3 6 0 0 0 0 0
3.00 86 61 24 1 0 0 0 O
4.00 126 81 41 4 0 0 0 O
5.00 19 7 9 2 1 0 0 0
6.00 25 8 6 3 2 5 1 0

2.00, 3.00, 4.00, 5.00, 6.00Gyell A4 = 0.046,
0.066, 0.119, 0.279, 0.421, 0.947, 2.040¢1}c}, 2
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Table 4. YAIMZALE ESMuol OB Bobd A4 o]
Yol s

absorbed dose cells cells with Yield Ydr Qdr
(Gy) scored D&/or R (%)

0 2000 0 0 0 -
1.05 1308 4 0.4 0.003 1
1.10 500 2 0.4 0.0004 1
1.15 280 1 0.4 0.004 1
1.20 700 4 0.5 0.005 1
1.30 1000 5 0.5 0.005 1
1.50 1000 8 6.8 0.008 1
1.75 65 3 4.6 0.046 1
1.00 106 5 4.7 0.057 1.2
2.00 42 6 14 0.143 1
3.00 86 25 29 0.302 1.04
4.00 126 45 36 0.389 1.09
5.00 19 12 63 0.842 1.33
6.00 25 17 68 1.720 2.53

R -=-8-864351-%22+-0, 1314730 48845684 9.

Yds

1.27
1.06
0.846
0.634
0.423

0.211
0.3

-0.211

-0.423

Fig. 3 #1]9 Adzk-ul2x 4
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77 0.00, 0.004, 0.004, 0.005, 0.008°iix, 0.75,
1.00, 2.00, 3.00, 4.00, 5.00, 6.00 Gyoll A= 0.046,
0.057, 0.143, 0.302, 0.389, 0.842, 1.720¢)9ic}, =
¥ dicentric®} ring A4 5 WS 89 A TZ9) o]
AEAAY W22 74 Qdrgke 0.05, 0.10, 0.15,
0.20, 0.30, 0.50, 0.75Gyoll¥& n% 1.000191 2,
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9tH(Table 2, 3, 4).

9 wAA (D) 3 dicentricst ring G444 o] Al
2= (Ydr) ohe) 830k 3A S w1433 3 24 (non-
linear regression) 3lof c}-2-9] ola gt4A7) A=
% 3ict (Fig. 3).

Y=0.063451 D*—0.131473 D+0.045684
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