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Genotoxicity of Therapeutic Dose of *'I Analyzed by Micronuclei Test
in the Mouse Bone Marrow

Hee Seung Bom, M.D. and Ji Yeul Kim, M.D.

Department of Nuclear Medicine, Chonnam University Medical School, Kwangju, Korea

Background : Radioiodine (**'I), a major component of nuclear fallout and a valuable therapeutic
agent for thyrotoxicosis and thyroid cancer, has been regarded as a mutagen or a carcinogen without
any convincing evidence. To evaluate the genotoxicity of radioiodine (**'I) we performed ‘a micronu-
clei test in mice bone marrow.

Materials and methods : Mice (ICR strain, 25~30 g) were divided to 4 groups: control, group 1 (0.
17 mCi/kg, usual therapeutic dose for thyrotoxicosis), group 2 (1.67 mCi/kg, usual therapeutic dose for
thyroid cancer), and group 3 (16.67 mCi/kg, usual accumulated dose causing bone marrow
suppression). *'I was administered intraperitoneally. Ten mice of each group were sacrificed at days
1 and 3. Bone marrow were smeared and stained with May-Griinwald Giemsa method. One thou-
sand polychromatic erythrocytes (PCE) and normochromatic erythrocytes (NCE) were counted under
the light microscope, and the number of micronucleated PCEs were recorded.

Results : The frequency of micronuclei in PCE (and NCE in parenthesis) in the control group was
0.25£0.07 (0.23x£0.07)% in day 1 and 0.24+0.07 (0.21+0.07)% in day 3. Those in group 1 was 0.27%0.
1 (0.23+0.09)% in day 1 and 0.28+0.07 (0.25+0.06)% in day 3. Micronuclei was noted in 0.29+0.08 (0.
26+0.09)% in day 1 and 0.31+0.05 (0.29+0.06)% in day 3 in group 2, and in 0.32+0.06 (0.25+0.09)%
in day 1 and 0.33%£0.08 (0.3%0.06)% in day 3 in group 3. There was no difference in the frequency of
micronuclei between each groups (p>0.05).

Conclusion : Radioiodine (**!I) did not cause any genotoxicity in mice bone marrow even at the
large dose (16.67 mCi/kg).
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Fig. 1. (A) Photograph of a mouse with intraper-
itoneally injected 3'T (500 Ci). (B) Time activ-
ity curves of thyroid, stomach, peritoneum, and
heart of the mouse. A rapid absorption of *'] in
the peritoneum and a rapid uptake of it in the
thyroid gland were demonstrated.
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Fig. 2. Photomicrograph of mouse bone marrow cells stained with
May Grunwald Giemsa method. Micronuclei in the polychro-
matic erythrocyte is indicated by a black arrow and that in the
normochromatic erythrocyte is indicated by an empty arrow.
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Fig. 3. Frequencies of micronuclei in polychromatic
erythrocytes (PCE) of mouse bone marrow.
There was no statistically significant differ-
ence of frequency between 4 groups. Various
doses of *'I was administered intraperitoneally
(control: 0 mCi/Kg, group 1: 0.17 mCi/Kg,
group 2:1.67 mCi/Kg, group 3: 16.67 mCi/Kg).
Analysis of micronuclei was performed on 1

(dl) and 3 days (d3) after injection of 3.

£ As A, d2Fe A9 145 0.251£0.07%, 39
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— 114 —



5G9 19 4ATFAZ vl

2710:1%, 3954 0.28+0.07%, 744 ohe]
1.67mCi/Kggs Bogh Foll = 12894 0.29+0.08%, 3
AA 0.31£0.05%, 16.67 mCi/Kgg Folsle FollA=
194 0.323:0.06%, 394 0.33+0.08%% H.gic}, Fof
gt AR S ] ofo] Bg4-E vlad x4t Zots
= A%E nyot 2 £7le) SASH o §9
1= lotek (p>0.05) (Fig. 3),

A 88259

2
NI
N

o

2. HAMH YT (NCE) el oj2 g2
A AP Tel A% dhzFol go] ulrale] W
195 0.24%0.07%, 3204 0.21%0.07%, 0.17 mCi/Kg

& Fol 3l Follale 144 0.23+0.09%, 395 0.25+0.
06%, 1.67mCi/Kg& Foid FollAe= 144 0.26=0.
09%, 3224 0.29+0.06%, =} 3. 16.67 mCi/Kg% o
Bl FollAlE 194 0.25+0.09%, 3944 0.320.06% 2
y_oﬂdr r,].oﬂxg;d zgq.oﬂ u]gﬂ ]/‘gﬂ 4] _‘_7]_ LLoLo U:1

AT AT 94| Fold WA S 49 ool
BETE nlas] Wxgrl Sobehe e Hglond,

7 kel FATH oz 3 Aol §ieTH(p>0.

Q3
0.2

Q0.1

Frequency of Micronuclei (%)

0.0

di” d3 d1 d3 dv d3 dt d3

CONTROL GROUP1 GROUP 2  GROUP3
Fig. 4. Frequencies of micronuclei in normochromatic
erythrocytes (NCE) of mouse bone marrow.
There was no statistically significant differ-
ence of frequency between 4 groups. Abbrevia-

tions are same to Fig. 1.
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