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Detection of DNA Damage in Liver Cells of Bellamya aeruginosa Induced by Microcystins with Comet Assay
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Abstract: Bellamya aeruginosa is one of the most common freshwater snails in China. It not only can ingest and digest bloom —forming
cyanobacteria, but also enrich microcystins(MCs) from the cyanobacteria. Therefore it can be used as a potential indicator organism for

monitoring MCs pollution. In this study, comet assay was used to detect the short—term toxic effects on the liver cell of B. aeruginosa under dif—
ferent levels of MCs exposure. B. aeruginosa was exposed to three different concentrations of MCs, respectively, presented in three different
components of the microalgae suspension ( Cyanobacteria group ; MC —producing Microcystis aeruginosa only; mixed algal group: 50%

Scenedesmus quadricanda +50% MC—producing M. aeruginosa; and control group:S. quadricauda only). Concentration of MCs in the mi—
croalgae suspension and the hepatic tissue of the snails was measured using the enzyme-linked immuno—sorbent assay(ELISA ). The average

MCs concentrations of the microalgae suspension were(36.34+4.12) gL for the cyanobacteria group, (18.69+2.12 gL for the mixed

algal group, and undetectable for the control group. The MCs concentration in the liver of B. aeruginosa continued to increase both in the

cyanobacteria and the mixed algal groups, and reached the maxima at 6 h post—exposure, followed by a decline, however, it increased rapidly
after the density of the algae was adjusted to the initial value at the 12th hour. The MCs concentration in the hepatic tissue of the mixed algae

group was significantly higher than that of the cyanobacteria group, whereas the MCs was either below detection or in trace concentrations in

the control group. Over the same period, the DNA damage indices [comet tail length( TL), tail moment(TM) and the percentage of comet tail
DNA content(Tail DNA% )] in the liver cells of B. aeruginosa changed correspondingly to the MCs concentrations in the hepatic tissue, and

reached the maxima at 6 h post—exposure, followed by slight decline. However, the indices values increased again after the replacement of al—
gal solution at the 12th hour. During the entire experiment(24 h), the snail’s DNA damage index of the mixed algal group was significantly

higher than that of the cyanobacteria group, and both treatment groups were significantly higher than the control group. Our study showed that
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the snail’s liver cell’s DNA could be damaged after feeding on MC—producing cyanobacteria, and the degree of damage increased with in—

creasing MCs concentration.

Keywords : microcystins(MCs ); DNA damage; comet assay; Bellamya aeruginosa
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Figure 1 Accumulation of MCs in the liver of B. aeruginosa
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HAMME BRI (TM) A B 3E 257 (P<0.01), [
1, IRAEAIEEA N TM B3 8 2 & T X R B
AHAY B ESTHERA(P<0.01); F—BHAAF
AR FREA] Y TM 22 (R A 4 B 2% 25 57 (P<0.01), H&
M5 TL —FEE A

2% 3 W40, [Al—B AN [ Ak S0 B S TR B T

F 1 MCs MR EIRATHAME 2 R (TL K00

Table 1 Effects of MCs on tail length in the liver cells of Bellamya aeruginosa

e ARG E R R K /pm
3h 6h 12h 24 h F P
X REA 3.15+0.86 2.9+1.25 3.55£1.28 2.8+0.89 1.876 0.141
REEHA 26+4.05%* 66.2+8.70** 24.6+2.78** 73.1£5.25%* 417.031 0.000
HEH 14.7+4.38%* 58.45+£3.94%* 16.55+3.24** 50.0524.66** 609.444 0.000
F 215434 771.318 341417 1 538.034
p 0.000 0.000 0.000 0.000
H SXFHE A b #P<0.05, #%P<0.01, T,
R 2 MCs 3HRFHFEZFTHRAME 2R (TM) RN
Table 2 Effects of MCs on tail moment in the liver cells of Bellamya aeruginosa
e ANEREE EE B R K /um
3h 6h 12 h 24 h F P
pagie:| 0.083+0.045 0.078+0.051 0.13+0.065 0.13+£0.047 6.339 0.001
REERY 5.63+1.03** 34.74+4.06** 8.15£1.39%* 59.29+4.06** 677.429 0.000
EEEH 2.40£1.34** 30.89+7.35%* 3.99+1.10%* 26.14+£3.43** 666.794 0.000
F 163.072 307.471 308.137 1 867.412
P 0.000 0.000 0.000 0.000
+ 3 MCs MG EIBFHANMREE R DNA ST
Table 3 Effects of MCs on tail DNA% in the liver cells of Bellamya aeruginosa
e AT SEERS [ 2 B DNA &1 / Tail DNA%
3h 6h 12h 24 h F P
pogiiseziy 2.57£1.28 2.55£1.10 3.62+1.32 4.79+£0.69 17.855 0.000
RAEA 21.90+£4.04** 59.47+£5.94%* 33.14+4.42%* 81.38+6.67** 302.067 0.000
HEH 15.50+6.16%* 46.86+9.80%* 24.03+4.45%* 52.40+6.50** 269.614 0.000
F 103.964 404.561 333.568 1027.812
p 0.000 0.000 0.000 0.000
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Figure 2 Comet image of liver cell of Bellamya aeruginosa
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Table 4 Correlation between tail length. tail moment or tail

DNA% and MCs content in the liver of B. aeruginosa.

MCs TL ™ Tail DNA%
MCs 1
TL 0.954** 1
™ 0.871%* 0.947%* 1
Tail DNA% 0.959** 0.961%* 0.96%* 1

7 3K #P<0.05, #+P<0.01,

BN 1 RIE, 75 6 h AR M, RS 3
Tail DNA%}(59.47+5.94)% , % 3 S3ifs , BEBE 4 K
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B SR N R B MR s 255, 5 A
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HEFBUBEH A Rk ER MCs FL R, il REK Ry =
e FE (1) MCs {824 B i SRIEFP AP AT sk . B8
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B, BRI R MCs W E IR & B4 8%
A, —ERE LB T RERARKXMARERRE
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3.2 MCs Xt$REEIMEIEATH LA DNA {5 89500

RN, FEA AR ERT . A4
R P RERE IR , (40 M PN A9 RNA B (5 B HoAh R
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R R BER L SAAE AL, SRR 2B,
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HepG2 4 s ,MC-LR $:3(/%y DNA #5555 MC-LR
5 U280 F B[R] 3800 K 2R 5 Rao SFUIZE /IR
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E AN HRGE BB IR EE R, WL R, MCs 1R
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FaE AL USRI Y™, AR =R R R
BESEM DNA BAGTESE 6 h T AR R K, R
J5 BE BT 47 9 MCs & B F#IK DNA 45145 to A 1z
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(PKE MCs B W E )G IBIFA LI MCs &8 TR
37, DNA $5 5 th F K N EE , il I FRATT T $fE 1 < 7E 4
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B , A] HE 575 P 4R (Reactive oxygen speties, ROS)H
K, AWFEAN, MCs BRI AR S E R R E
AOTE VRS, IR 40D DNA A S A At >,

4 &g

(1) 40 65 3 b I R B2 7 T i R D T8 B
W, SRS AN AR B A TR G B IR WS T
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S E 30k
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