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Protection of DNA by Herb Mixture in HL-60 cells Exposed to 7y -rays; Analysed by
Micronuclei Formation and Single Cell Gel Electrophoresis
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Abstract

A herb mixture(Paconia Radix, Cnidii Rhizoma and Angelica gigantis Radix; HIM-I) was
designed to protect gastrointestine, hematopoietic organs and immune system against radiation
damage. In the present study, the protective effect of HIM-I and P.P-I(water extract of HIM-I
added with 20% of its polysaccaride fraction) on DNA damage in HL-60 cells exposed to *Co
y-rays was evaluated wusing micronuclei formation and alkaline single cell gel
electrophoresis(comet assay). The frequency of micronuclei was decreased in groups treated
with water extract, methanol fraction, polysaccaride fraction and P.P-I before exposure to 200
cGy of 7 -rays. In alkaline single cell gel electrophoresis, the DNA migration was decreased in
groups treated with water extract, methanol fraction, polysaccaride fraction and P.P-I before
exposure to 50, 100 and 200 cGy of y-rays. These results indicated that HIM-I and P.P-I
might protect DNA damage induced by 7 -rays. Therefore, HIM-I and P.P-I might be a useful
radioprotector, especially since it is a relatively nontoxic product.
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Fig 1. Cytochalasin blocked cells with micronucleus(arrow).
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Fig 2. Frequency of micronuclei in the HL-60 cells after exposure to different dose of y -rays.



Table 1. Effect of herb mixture(IlIM-I) and P.P-I on the induction of micronuclei in HL-60
cells exposed to 200 cGy of y -rays

Micronuclei distribution per 1000 binucleate cells (Mean = SD)

Treatment” : . . . . . .
One micronucleus Two micronuclei Three micronuclei Total micronuclei
Radiation 8 *1 6.67 + 1.53 0.33 £ 058 100.25 = 4,04
w? 791 3.33 = 1.53 0 8475 + 4.04"
p” 67 =1 4.33 = 1.53 0 75.25 + 2.08"
M? 64 =10 4.67 = 2.08 0.33 = 0.58 7350 666"
E” D1 6.67 = 1.53 0.33 = 0.58 90.00 + 2.31"
P.p-I 80 =2 4 *2 0 87.50 £ 2
Treatment? M.icronuclei distributiorll per 10(?0 binucleat.e cells (Mean =+ .SD) .
One micronucleus Two micronuclei Three micronuclei Total micronuclei
Radiation 7467 + 416 7T t2 0.34 + 058 80 +551
w? 47 £ 1572 2.67 = 1.53 0.34 = 0.58 5575 +11.24™
p” 48 *£721 4.67 = 2.08 1 *1 60.25 + 0.58™
M® 45 *£1082 2 =*1 0.34 = 0.58 4575 +11.63"
E” 82 *£173 3.67 £ 1.53 0.67 = 0.58 91.75 = 1.53
pP.p-1¥ 47 *£4.36 1.5 +£0.71 0 50.25 +2.65™
5 Micronuclei distribution per 1000 binucleate cells (Mean = SD)
Treatment™ 00 micronucleus  Two micronuclei Three micronuclei Total micronuclei
Radiation 7333 + 321 7.33 + 1.53 1.66 +2.08 9% +529
w? 79.67 = 2.08 7.33 = 2.08 0.33 = 0.57 94 *£9.24
p” 100 *+0.58 1.34 £0.58 0 103 *1.15
M? 84  *£1.73 2 =*173 0.67 = 0.58 94 £ 1552
E” 89.67 = 2.89 3.67 = 2.89 0 97 *£3
p.p-1¥ 88.33 = 1.15 368 £ 1.15 0.33 = 0.56 95.5 = 4.16

UThe cells were incubated with herb mixture(HIM-I) & P.P-I for 4 hrs before irradiation.
?The cells were incubated with herb mixture(HIM-I) & P.P-I for 2 hrs before irradiation and it

was avaliable to cells up to 2 hrs after irradiation.

The cells were incubated with herb mixture(HIM-I) & P.P-I for 4 hrs after irradiation.
“Water extract of HIM-L
®Ethanol fraction of HIM-L

*Methanol fraction of HIM-L.
“Polysaccaride fraction of HIM-L
“Water extract of HIM-I added with 20% of its polysaccaride fraction.
"p<0.05 as compared with irradiation control group.

“p<0.01 as compared with the irradiation control group.



Fig. 3. Photomicropraphs of DNA migration pattern (A) from typical control cell and (B) from

a cell exposed to 200 cGy of gamma radiation.
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Fig. 4. The length of DNA migration after exposure to 0, 50, 100, 200, 300, 400 and 500 Gy
of 7y -rays. Each point represents the mean length of DNA migration from 60 cells. Error bars

represent standard errors.
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Fig. 5. Inhibitory effects of herb mixture(HHIM-I) and its fraction on DNA damage induced by
50, 100 and 200 cGy of gamma radiation. Error bars represent standard error.

"p<0.01 as compared with the irradiation control group.
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