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Selenium Effect on the Frequency of SCEs Induced by Heavwy Metals in Human Lymphocytes
Dai Ha Koh, No Suk Ki

Department of Preventive Medicine and Public Health,
Chonbuk National University College of Medicine

The protective effect of sodium selenite (Na,SeQ,) against the cytogenetic toxicity of heavy metals
was investigated on human whole-blood cultures in relation to induction of sister chromatid exchange
(SCE) in secondary metaphase chromosome,

Methylmercury chloride (CH,HgCl), cadmium chloride (CdCl,), potassium dichromate (K.Cr,O,),
and sodium selenite caused to the typically dose-dependent increase in sister chromatid exchanges
(SCEs) by the concentrations ranging from 0.3 M to 10 «M.

However, the inductions of sister chromatid exchanges by methylmercury chloride or cadmium
chloride were inhibited by the simultaneous addition of sodium selenite 1.2 #M. The frequencies of
SCE were decreased to the level of control in the molar ratios as 2:1, 1:1, 1:2, and 1:4 of
selenium selenite vs. methylmercury chioride, and as 1 : 1 and 1 : 2 of selenium selenite vs. cadmium
chloride, while the frequencies of SCE induced by potassium dichromate were not changed by the
addition of sodium selenite in culture condition.

Mitotic indices were decreased in the higher concentrations of chemicals and not significantly changed
by the simultaneous addition of sodium selenite to the culture condition containing each chemicals,
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Table 1. The Frequency of SCEs in Lymphocytes Treated
for 48hr With Various Concentrations of Sodium

Selenite,
Concentration(M) SCEs per cell Mitotic index(%)
Control 59:4264° . 40
3 X107 6.412.86 38
6 X107 754330 31
1.2x10°® 8642.76" 28
25107 10.1+450°** 12
5 X10° 12.34£3.99"° 09
1 x10° few mitoses 01
& Mean+SD.

b SCEs cannot be scored because only first-division metap-
hase cells were found.
* p<0.05, *** p<0.005.
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Table 2. The Frequency of SCEs in Lymphocytes Treated for 48 hr With Various Concentrations of Methylmercury and

1.2 M of Sodium Selenite,
Treatment Concentration of methylmercury(M) Molar ratio? SCEs per cell Mitotic index(%)
A Control 6.5+2.707 33
3 x107 6.9+3.01 32
6 X107 984287 35
1.2x10° 1224242° 28
25%10°® 14.54256"" 11
5 xi0® 1574274 04
1 x10° few mitoses® 00
B Control 6.842.37 34
3 X107 4:1 724297 32
6 x107 2:1 794311 40
1.2x10°° 1:1 744339 26
25X10° 1:2 644225 6
5 X107 1:4 84+344° 05
1 x10° 1:8 few mitoses® 01

3 Molar ratio of selenium vs, mercury.

® SCEs cannot be scored because only first-division metaphase cells were found,

A Selenium free, )
B Combine with 1.2 #M of sodium selenite,
* pC0.05, *** p<0.005.
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Table 3. The Frequency of SCEs in Lymphocytes Treated for 48 hr With Various Concentrations of Cadmium Chloride
and 1.2 #M of Sodium Selenite.

Treatment Concentration of CdCl, (M) Molar ratio? SCEs per cell Mitotic index(%)
A . Control 6.7+2.65 42
3 X107 724369 39
6 x107 734312 23
12x10° 82+3.08 25
25x%107¢ 894284 19
5 x10° 1144556 08
1 x10° 1124413 04
B Control 651295 38
3 x107 4:1 714£172 28
6 X107 2:1 751251 2.6
12x10° 1:1 814254 22
25x%10® 1:2 691292 2.3
5 x10° 1:4 71£2.70" 17
1 x10° 1:8 11.24:367°** 12

8 Molar ratio of selenium vs, cadmium,

A Selenium free,

B Combine with 1.2 M of sodium selenite.
* p0.05, ** p<0.01, *** p<0.005.
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Fig. 1. The frequencies of sister chromatid exchanges per one metaphase cell are increased in the
higher concentrations of methylmercury chloride, while they are significantly decreased in
the condition to combine with sodium selenite 12 M, “A” indicates that SCEs cannot be
scored because few first-stage metaphase cells are found.
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Table 4. The Frequency of SCEs in Lymphocytes Treated for 48 hr With Various Concentrations of Potassium Dichromate
and 1.2 #M of Sodium Selenite,

Treatment Concentration of K,Cr,0,(M) Molar ratic® SCEs per cell - Mitotic index(%)
A Control 7.0+2.58 38
3 X107 7.8+3.09 32
6 x107 88+2.74° 35
12x10° 994350 23
25%10° 934321 23
5 X10°® 11.544.07*** 1.9
1 x10% 1494643 16
B Control " 6.7+263 32
3 x107 4:1 741274 29
6 X107 2:1 85+265" 21
12x10°® 1:1 881200 26
25%107 1:2 864286 19
5 x10° 1:4 11.14359*** 25
1 x10° 1:8 1414625 20

& Molar ratio of selenium vs, cadmium,
A Selenium free, .
B Combine with 1.2 #M of sodium selenite,
* pC0.05, ** p<0.01, *** p<0.005.
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Fig. 2. The frequencies of ‘sister chromatid exchanges per one metaphase cell are increased in the
higher concentrations of cadmium chloride, while they are significantly decreased in the condition
to combine 1.2 #M of sodium selenite,
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Fig. 3. The frequencies of sister chromatid exchanges per one metaphase cell are increased in the
higher concentrations of potassium dichromate, which are not differentt to the condition

added 1.2 #M of sodium selenite.
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