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Effects of low salinity stress on the respiratory metabolism of Mactra veneriformis

Shao Xiaojuan, Guan Ziyi, Wang Jingheng, Liu Wenke, Zhong Miao,

Huo Zhongming, Wang Hua
(College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: Low salinity is a common environmental stress in intertidal aquaculture and exerts significant effects
on the respiratory metabolism of bivalves. To elucidate the mechanisms underlying the impact of low salinity
on the respiratory metabolism of Mactra veneriformis, we conducted experiments using natural seawater at
salinity 30 as the control and set salinity gradients of 25, 20, and 15. Histological examination, Na'/K'-ATPase
activity assays, and metabolomic profiling were employed to assess the physiological responses of clams under
low-salinity stress. The results showed that at salinity 15, gill tissues exhibited pathological changes such as
epithelial cell detachment, lamellar swelling, cell disarrangement, and partial gill filament shrinkage, with more
severe damage observed at 24 °C than at 10 °C. Na'/K'-ATPase activity decreased with declining salinity, and
overall activities were higher at 24 °C than at 10 “C. Metabolomic analysis identified 1,391 metabolites, with
differentially expressed metabolites mainly enriched in amino acid, energy, and lipid metabolism pathways.

These findings suggest that low salinity disrupts energy supply and metabolic homeostasis, thereby impairing
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the respiratory metabolism of Mactra veneriformis. This study provides new insights into the physiological

responses of clams under salinity stress and offers scientific support for environmental regulation and

sustainable aquaculture practices in intertidal zones.
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Effects of low salinity stress on gill tissue structure of Mactra veneriformis at water temperatures of 10 °C and 24 C
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Fig. 3 PCA (a—c) and PLS-DA (d-f) for metabolite profiles of Mactra veneriformis exposed to low-salinity stress at 10 °C
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Fig. 7 Volcano plot of metabolite distribution in Mactra veneriformis under low-salinity stress at 24 °C
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