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Fig. 1 Cross section of the inner and outer gill flaps of R. philippinarum

IGLT. thickness of inner gill lamella, OGLT. thickness of outer gill lamella, IGLW. width of inner gill lamella, OGLW. width of outer gill lamella, GFL.

length of gill filament, GFW. width of gill filament.
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Fig.2 Effect of dissolved oxygen changes on the morphological and structural parameters of
the outer and inner gill flaps

CG. control group, AH24h. quick hypoxia stress 24 h, AH24hAR4h. quick hypoxia stress 24 h then quick reoxygenation 4 h, CH48h. slow hypoxia
48 h, CH48hCR8h. slow hypoxia 48 h then slow reoxygenation 8 h. Different letter markers indicated that there was a significant difference between the
two averages (P<0.05). 1. CG, 2. AH24h, 3. AH24hAR4h, 4. CH48h, 5. CH48hCR8h, the same below.
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Fig. 3 Effects of hypoxia stress and reoxygenation on the tissue structure of

the inner gill lamella of R. philippinarum
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Fig. 4 Effects of hypoxia stress and reoxygenation on the tissue structure of
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the outer gill lamella of R. philippinarum
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Fig. 5 Changes in dissolved oxygen and ROS in the gill tissue (400%)
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Effects of dissolved oxygen changes on the gill tissue structure of
Ruditapes philippinarum

ZHOU Liging ', GE Guangyu’, JING Hao’, WU Zhou’, SUN Xiujun', LI Jiale >,
WU Biao!, LIU Zhihong', YANG Jinlong **

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China,
3. National Engineering Research Center For Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The Ruditapes philippinarum mainly inhabits estuaries, inner bays and coastal mudflat. Affected by
tides, rainfall and seasons, the dissolved oxygen in their living environment is prone to change, which will affect
their growth, survival and metabolism.The gills of bivalves are both respiratory organs and feeding organs used for
filtering food. In order to investigate the effect of dissolved oxygen changes on the gill tissue structure of R. philip-
pinarum and provide parameters for their aquaculture management, we designed three modes of dissolved oxygen
changes, namely, continuous maintenance of regular dissolved oxygen C treatment, regular dissolved oxygen-rapid
hypoxia for 24 h-rapid reoxygenation for 4 h AHR treatment, and regular dissolved oxygen-slow hypoxia for 48 h-
slow reoxygenation for 8 h CHR treatment. Then tissue sections and immunohistochemstry methods were used to
analyze the effect of dissolved oxygen changes on the gill tissue structure. The results of tissue sectioning showed
that dissolved oxygen changes would affect the morphology and structure of gill tissue in R. philippinarum. Hyp-
oxia caused gill filaments to widen, surface epithelial cells to damage, cilia to fall off, the sponge like blood cavity
tissue to become loose, gill lumen gaps to become larger, and there were cell fragments inside. Hypoxia reoxygen-
ation significantly changed the morphology of the gill flap, and the damage to the tissue cells of the outer gill flap
was more severe than that of the inner gill flap. Slow hypoxia for 48 h and slow reoxygenation for 8§ h caused more
severe damage to the gill tissue structure than quick hypoxia for 24 h and quick reoxygenation for 4 h. The immun-
ohistochemical results showed that both rapid hypoxia for 24 h and slow hypoxia for 48 h increase the ROS level
in the gill tissue, while reoxygenation only reduced the ROS level a little in the gill tissue. There was no signific-
ant repair effect on the damage caused by hypoxia in a short period of time. The gill tissue cells damaged by slow
hypoxia for 48 h and reoxygenation for 8 h were numerous and diffuse, with unclear nuclear cytoplasmic boundar-
ies, the degree of damage to gill tissue cells was higher than that of rapid hypoxia for 24 h and reoxygenation for 4
h. In summary, this experiment found that both slow hypoxia for 48 h and rapid hypoxia for 24 h could cause dam-
age to the cellular structure of the gill tissue. The damage to reoxygenated tissue cells could not be repaired in a
short period of time. Slow hypoxia for 48 h caused more severe damage to gill tissue structure than fast hypoxia
for 24 h. The tissue cell damage continues to worsen even after 8 hours of slow reoxygenation. The results of this
study suggested that the management of R. philippinarum farming need to consider the stable control of dissolved
oxygen, and efforts should be made to avoid changes in dissolved oxygen, especially the damage to the gill tissue
of clams caused by long-term chronic hypoxia stress. This study provides parameters for dissolved oxygen control
in the process of R. philippinarum aquaculture.
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