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[ Abstract]  Objective  Microcystin contamination caused by cyanobacteria blooms is a profound global concern.
Microcystin-LR (MC-LR) was documented to induce potent hepatotoxicity, but the exact mechanisms have not been fully
elucidated. To better understand the mechanisms, we conducted the following investigations. Methods  Primary mouse
hepatocytes were isolated, purified and exposed to a MC-LR concentration range of 2.5 ~ 10 nmol/L for 48 h with DMEM
treatment as the negative control. Mitochondrial function ( ATP levels and mitochondrial membrane potential ), DNA

damage (comet assay and 8-OHdG levels) and p53 expression were determined in MC-LR-treated cells and control cells. In
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addition, experiments were repeated to assess mitochondrial function after pfi-a preconditioning. Results

MC-LR led to a

progressive loss in ATP production and mitochondrial membrane potential in a dose-dependent manner. Furthermore, the

comprehensive DNA damage examination and upregulated p53 protein level indicated that MC-LR was associated with DNA

damage in primary mouse hepatocytes. However, when p53 was blocked by PFT-a, mitochondrial damage was attenuated

after MC-LR treatment. Conclusions

Together, these data indicate that MCLR-induced DNA damage promoted p53

production, which was associated with mitochondrial dysfunction.
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Note. Hepatocytes were treated with 2.5 ~ 10 nmol/L MC-LR for 48 h. A. Comparison of ATP level in cells subjected to the indicated treatments,

*P < 0.05. B. Representative confocal imaging of cells treated with the indicated treatments. Compared with normal control group, * P < 0. 05.

Figure 1 Effect on mitochondrial function of hepatocytes induced by MC-LR
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Figure 2 Effect of MC-LR on DNA damage



820 rF [ SZG SR 2021 4E 12 H 45 29 48545 6 ] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6

R T2 BUE pS3 X ZRR DI HE B RZ N, 1
PRI p53 I pft-o XoF 40 M AT TRAL 38, SR
JEfHFH 5 nmol/L MC-LR #Ef 7 YL R AL # 48 h J5 R
FIN ATP JKF-H1 Apm, BFFE 45 2R B (&l 3B),
MC-LR ZbHEZH AL PN ATP /K Sk X BE ZH 41 A 1Y) 0. 62
+ 0. 16 f5(P < 0.05) , B E LR, 1M pft-o WAL H
2H ATP ZKSF X IRZH 1 0. 95 + 0. 09 f5 (P > 0.05)

PR T AL A S W) S sl 59 4, 3 WL
MC-LR
A Ctrl MC-LR + pft-a
GapDH | T *”
p53 “ —
B ¢

EN w
1 1

AAXFATP/KF
Relative ATP level

A/ PR ICIRE L E
Red /green fluorescence
)

N

<
5o
Sl
> N4

FeA R A SCIG A R, Kl 3D TR, A1 F MC-LR
AEFRA | pfi-o THAL B ZH B 21 €0 5 Y65 B 1 5, 4 (0
PENCITT , KR A W 5L PG 21 (5 7%¢ % Al A iR 5L PR
(R AT B AE O A TR 5307, K& pft-o TiTAL
PR 10/ 5 (0 V-3 5 R (P B R T MC-LR
ALERZE (U REAR T X B L, A pfi-o TR FEZH Agm
FALFEREAR (18 3C) . LA &5 5B DNA #5145
T3 p53 K-, IS & R A T R R A

D Ctrl

MC-LR

MC-LR+pft-a

.
=
Aggregate

50 um 50 pum 50 pm

Hfk
Monomer

50 pm 50 um 50 pm

A
Merge

50 pum 5 50 um

T« pft-oc TAL SR/ BRURACIF 2L, N5 3R 48 h J5 5 A:p53 AFRIA ;B pft-a AIRFTF 19 ATP /K5 C. JC-1 G AL N 21/ 4 F- 45 0tk
B ; D JC-1 Yot IR AR 5 MC-LR AAH4A L, * P < 0.05,
B3 p53 Fik M pit-a TELRAAR T REIR 15 o 801

Note. Primary mice hepatocytes were pre-treated with pft-ac, and then treated with tox for 48 h. A. Comparison of p53 expression of cells with the

indicated treatments. B. ATP levels of either pft-a-preconditioning or without pft-oc on mitochondrial function. C. JC-1 stain, the intracellular red/

green fluorescence intensity. D. Representative confocal imaging of cells treated with the indicated treatment. Compared with MC-LR group, * P

< 0.05.

Figure 3 p53 protein level and the role of pft-a in mitochondrial dysfunction
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