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EFFECTS OF pH STRESS ON OXYGEN CONSUMPTION RATE, AMMONIA
EXCRETION RATE, IMMUNE AND ANTIOXIDANT ENZYME ACTIVITY AND TISSUE
MORPHOLOGY OF CLAM RUDITAPES PHILIPPINARUM

CHEN Qiang"?, LINYi"? LI Zhong-Bao"?, HUANG Zhang-Fan"?, KONG Lu-Min"?,
ZHOU Si-Shun"?, LONG Zhong-Ying'*
(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Fujian Provincial Key Laboratory of Marine Fishery Resources and
Eco-environment, Xiamen 361021, China)

Abstract With the rapid development of modern industry, a large amount of carbon dioxide emissions have caused
apparent acidification of the oceans, which not only results in the global warming, but also seriously endangers the
ecological health of marine life. The effects of pH change on oxygen consumption rate, ammonia emission rate, gill tissue
structure, immune and antioxidant enzyme activities of the gill and visceral mass of Ruditapes philippinarum were studied.
The R. philippinarum was exposed to acidified seawater (pH 6.4, 7.1, and 7.7) compared to natural seawater (pH
8.1).Results showed oxygen consumption rate and ammonia excretion rate decreased with the increase or decrease of pH,
and reached the maximum value at pH=8. In the 6.4 acidification group severe damage to the gill tissue structure, enlarged
gill filament spacing, and cilium bonding. The activity of alkaline phosphatase (AKP) in gill tissue of 42-day all
acidification groups were significantly greater than those of the control (P<0.05), less acidic phosphatase (ACP) and
lysozyme (LZM) activity than control (P<0.05) in all acidification groups; the activity of superoxide dismutase (SOD),
total antioxidant capacity (T-AOC), catalase (CAT), and glutathione peroxidase (GSH-Px) were significantly higher than
control group (P<0.05) in 7.7 acidification group, in all acidification groups compared with the control group
malondialdehyde (MDA) levels were significantly inferior (P<0.05); the activity of visceral LZM were significantly
outdistance the control group (P<0.05) in 7.1 and 7.7 acidification groups, in all acidification groups T-AOC and SOD
activity were significantly different from the control group (P<0.05), compared with the control group MDA was far from
sufficient (P<0.05) in 7.1 and 7.7 acidification groups. Acidification reduces the rate of oxygen consumption rate and
ammonia excretion rate of R. philippinarum, slows down their physiological activity, reduces the immune and antioxidant
enzyme activities of gill tissue, breaks the original metabolic level of R. philippinarum and increases the possibility of
disease.

Key words pH;  Ruditapes philippinarum; oxygen consumption rate; ammonia excretion rate; immunity;

antioxidant



