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High salt diet leads to abnormal mitochondrial function in mouse ovarian tissue

HOU Entai"***,GU Xiaoyang'*****,NI Shifeng’, LI Xinyu'">***, QIAO Jie">**
(1. Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Peking University Third Hospital , Beijing 100191, China;2. National

Clinical Research Center for Obstetrics and Gynecology (Peking University Third Hospital), Beijing 100191, China;3. Key Laboratory of Assisted Re-
production (Peking University), Ministry of Education, Beijing 100191, China;4. Beijing Key Laboratory of Reproductive Endocrinology and Assisted
Reproductive Technology, Beijing 100191, China;5. Department of Traditional Chinese Medicine, College of Life Sciences, Northwest University, Xi an
710069, China)

Abstract Objective To analyze the effect of a high salt diet on ovarian mitochondrial function. Methods Twenty female ICR mice
were randomly divided into a normal salt diet (NSD) group and a high salt diet (HSD) group (n = 10 each) . The NSD group was given a
normal salt diet and the HSD group was given an 8% NaCl diet for 4 weeks. A high salt-treated cell model was established by inducing
COV-434 cells cultured in vitro with NaCl. Western blotting was used to detect the protein expression of superoxide dismutase (SOD) and
Complexes I =V . The activity of SOD and succinate dehydrogenase (SDH) was detected kinetically. A chemiluminescence assay was
used to detect adenosine triphosphate (ATP) levels. Results Compared with the NSD, the HSD significantly reduced the expression level
of Complex I in ovarian mitochondria (P < 0.01), significantly increased the expression level of Complex V (P < 0.05),and significantly
reduced the activity of SDH and content of ATP (P < 0.01) . The expression level of Complexes I and II decreased significantly (P < 0.05),
expression level of Complex V increased significantly (P < 0.05), activity of SDH decreased significantly (P < 0.01),and content of ATP
was insufficient (P < 0.01) in COV-434 cells cultured under high salt conditions. Conclusion High salt can lead to mitochondrial dys-
function in the mouse ovary,such as imbalanced oxidative homeostasis ,changed expression level of electron transport chain complexes,
blocked tricarboxylic acid cycle, and insufficient ATP level.

Keywords high salt diet;mouse ovary; mitochondrial dysfunction; electronic transfer chain; succinate dehydrogenase
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A,ROS levels in mouse ovarian tissue; B, H,0, levels in mouse ovarian tissue; C, Western blotting of Nrf2 protein. ROS, reactive oxygen species; AU,

arbitrary unit. * P < 0.05 vs. NSD group; ** P < 0.01 vs. NSD group.
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ROS and H,0, levels and Nrf2 protein expression level in mouse ovarian tissue after a high salt diet

? 't - 22 DD DD DD D
7 7 * A Y (A )

> = 10 < 08 <15 FFIFLEEE

g 15 .g ? 0.6 .E‘ 0 QOI)| - e o . -

T 10 g s £ 04 £ ) |

L 5 £, 2 05 SO o e o e e e

a a ¢ O <

N 3 g & Bractin | Sm————————

2 2] = 0.0 =

NSD HSD A NSD HSD B E NSD HSD  E NSD HSD c

A,SODI activity; B,SOD2 activity ; C, Western blotting of SOD1 and SOD2 protein. SOD, superoxide dismutase. *P < 0.05 vs. NSD group; **P < 0.01 vs.

NSD group.
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Fig.2 Activities and expression level of SOD1 and SOD2 in mouse ovary mitochondria after a high salt diet
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A, Western blotting of mitochondrial electron transport chain complexes in the mouse ovary; B, SDH activity in mouse ovary; C, ATP content in mouse se-

rum; D, ATP content in mouse ovary. SDH , succinate dehydrogenase ; ATP, adenosine triphosphate. *P < 0.05 vs. NSD group; **P < 0.01 vs. NSD group.
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Fig.3 Expression level of mitochondrial electron transport chain complexes and SDH activity in the mouse ovary and ATP content in the

mouse ovary and serum after a high salt diet
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A,SO0D2 activity ; B, Western blotting of SOD2 protein. SOD, superoxide dismutase. *P < 0.05 vs. NSD group; **P < 0.01 vs. NSD group.
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Fig.5 Activity and expression level of SOD2 in COV-434 cells after a high salt treatment
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A, Western blotting of mitochondrial electron transport chain complexes; B,SDH activity; C, ATP content. SDH, succinate dehydrogenase; ATP,adeno-

sine triphosphate. *P < 0.05 vs. NSD group; **P < 0.01 vs. NSD group.
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Fig.6 Expression level of mitochondrial electron transport chain complexes, SDH activity, and ATP content in COV-434 cells after a high

salt treatment
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