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Study on the Induction of DNA Damage in Hepatic
Cells by Aflatoxin B; in Ducklings
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Abstract: [Objective] Aflatoxin B; (AFBy) is one of the most potent naturally occurring carcinogens and classified as a group
I carcinogen. This study has two objectives: (1) To evaluate the effect of 3, 30, 300 pg-kg™? BW on DNA damage in hepatic cells in
Beijing ducklings at different times after administrated by oral feeding. (2) To study the relationship between the level of DNA
damage and concentration of AFB,, time after exposed to AFB;, to provide research model for genotoxicity of AFB;. [Method]
Ninety-six male Beijing ducklings were randomly divided into 16 groups with 6 ducklings in each one. Each duckling in group 1 was
administered orally with 1 mL 25% DMSO solution as control, and low (group 2 to 6), moderate (group 7 to 11), high (group 12 to
16) AFB; exposure groups were given 1 mL with 0.25, 2.5, 25 pg-mL™ 25% DMSO solution by gavage, respectively. The modified
comet assay was performed at 1 h in control group, and at 1, 2, 8, 24, 48 h in AFB; exposure groups on hepatic cells after AFB;
administration. [Result] The results showed that ducklings were sensitive to hepatic DNA damage induced by AFB;, and the level
of DNA damage was associated with concentration and time after AFB; intake. DNA strand breaks reached peak value at 2 h of
exposure, and all different doses of AFB; could induce significantly higher tail length, tail DNA%, tail moment, Olive tail moment
than in control group (P<<0.05). With AFB; concentration increasing, the duration of DNA damage prolonged, and under the
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condition of the same treatment time, the DNA damage was more serious. [Conclusion] From the results, three conclusions were
drawn as follows: (1) Ducklings are sensitive to DNA damage in live cells induced by AFB,, and low level (3 pg-kg™ BW) exposure
of AFB; can induce significantly hepatic DNA damage in ducklings. (2) The level of DNA damage reached the peak at 2 h after a
single oral administration of AFB;, and at this time the dose-effect relationship was obvious in this experiment. (3) Duckling is an
ideal animal model for study of AFB; genotoxicity, and comet assay is an useful tool for monitoring the hepatic DNA damage
induced by AFB; in ducklings.
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The comet head and tail can be clearly distinguished from the images in the measurement frames of comet assay software project. A: Hepatic cells untreated; B:

Treated with 0.25 pg-mL™ for 2 h; C: 2.5 pg-mL™ for 2 h; D: 25 pg-mL™ for 2h
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Fig. 1 Representative microgel electrophoresis image of genomic DNA of duckling (2 h, 200 X)
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REARDR R R Jea AN ), HTERIR R, WEKIR SE; L IAIMLL, * FoREREE (P<0.05) , ** XKonZERrii® (P<0.01)
The damage is presented by tail length of comet. Columns mean tail length; and bars mean SE, * means remarkable difference (P<<0.05), ** means very
remarkable difference (P<<0.01)
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Fig. 2 Level of DNA damage in duckling hepatic cells untreated and treated with a certain given concentration of AFB; at different times
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The damage is presented by tail length of comet. Columns mean tail length; bars mean +SE. Valures on the bars within groups with no common superscripts are
significantly different (P>0.05)
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Fig. 3 Level of DNA damage in duckling hepatic cells untreated and treated with a certain given time of AFB; at different
concentrations (0.25, 2.5, 25 ug )
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Table Hepatic DNA damage after treatment with AFB;
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DNA #ifi$5#x Parameters of DNA damage

Expoure doses Time (h)

FE DNA B 43 & K SR Olive R4
Tail DNA% Tail length Tail moment Olive tail moment
X4 Control 1 7.40+0.53 9.03+0.43 0.94+0.09 1.00+0.06
0.25 pg AFB; 1 8.80+0.86 10.12+0.63 1.37+0.23 1.29+0.15
2 10.59+1.69* 11.61+1.48* 1.94+0.47* 1.73+0.33*
8 8.80+0.78 9.73+0.58 1.33+0.20 1.25+0.13
24 8.15+1.00 9.80+1.06 1.22+0.27 1.20+0.17
48 6.61+0.65 7.55+0.87 0.62+0.12 0.79+0.09
2.5 ug AFB; 1 9.37£1.09 11.11+0.94 1.67+0.38 1.48+0.24
2 10.62+0.92* 12.06+0.62* 1.94+0.24* 1.80+0.18**
8 10.56+1.09* 11.64+0.93* 1.80+0.31 1.56+0.19
24 7.09+0.45 8.36+0.28 0.86+0.08 0.98+0.07
48 5.90+0.54 7.75+0.55 0.67+0.03 0.76+0.05
25 ug AFB; 1 14.11+1.34** 15.55+1.19** 3.21+0.46** 2.58+0.31**
2 15.03+1.52** 16.14+1.28** 3.32+0.56** 2.72+0.35**
8 15.93+1.76** 16.62+1.44** 3.35£0.57** 2.60£0.35**
24 10.71+1.36* 12.14+1.46* 1.87+0.28 1.71+0.26*
48 10.79+1.29 10.91+0.87 1.38+0.23 1.48+0.23
K P 8HSE RoR, FBVEEE S0 AL, * RonzERBFE (P<0.05), ** FREFKEFE (P<0.01)

Data are shown as mean+SE (n=6), values in the same column with * are significant vs. untreated control cells (P<<0.05), ** are significant vs. untreated

control cells (P<<0.01)
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