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Fig. I Changes of total antioxidation activity (T-AOC) in different Fenneropenaeus chinensis tissues after exposure to pH stress

A. gill; B. hepatopancreas; C. muscle; D. haemocyte. *means significant difference between pH stress groups and control group

(pH8.2) at 0.05 level.
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Fig. 2 Changes of anti-superoxide anion activity in different Fenneropenaeus chinensis tissues after exposure to pH stress
A. gill; B. hepatopancreas; C. muscle; D. haemocyte. *means significant difference between pH stress groups and control group
(pHS8.2) at 0.05 level.
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Fig. 3 Changes of catalase activity in different Fenneropenaeus chinensis tissues after exposure to pH stress
A. gill; B. hepatopancreas; C. muscle; D. haemocyte. *means significant difference between pH stress groups and control group
(pHS8.2) at 0.05 level.

% 400 A ©PHTO  spH82  mpHOO o 20,5 OPI7O  @pHS2  wpho
- -
T_j! ° 35 = § * &
To 25| 2E- g3 %
= 5 B X EZ 12}
%2220} NREE
ESe 5] FErggsl *
Fo = fj‘»( g 5
=9 10t e 22
e o0 == g v 41
i 0.5} 2 5
g 0 = g 0
I 0 3 12 24 48 72 96 120 148 2 0 3 12 24 -‘48 72 96 120 148
[ [E)/h time I [a)/h time

i: 20, c OpH7.0  ®mpHS2  mWpHI.0 3 8 opH7.0 @pHS.2 ®pH9.0
g g S _6
%% - * % I e 5
e $x g
=R e FEEEY
227 AXS 2.
®SE Bxsz

o ===
2°F ol E G L
= E =
= 0 3 12 24 48 72 96 120 148 0 3 12 24 48 72 96 120 148

i) /h time )/ time
4 CAT pH
A. ;B . C. . D. o (pHS.2) (P<0.05).

Fig. 4 Relative expression of catalase gene in different Fenneropenaeus chinensis tissues after exposure to pH stress
A. gill; B. hepatopancreas; C. muscle; D. haemocyte. *means significant difference between pH stress groups and control
group (pH8.2) at 0.05 level.
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Fig. 5 Relative expression of peroxiredoxin gene in different Fenneropenaeus chinensis tissues after exposure to pH stress
A. gill; B. hepatopancreas; C. muscle; D. haemocyte. *means significant difference between pH stress groups and control group
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Effects of pH stress on antioxidant system enzyme activities and gene
expression of Fenneropenaeus chinensis

WANG Yun'?, LI Jian?, LI Jitao?, HE Yuying?, CHANG Zhigiang®, LIU Deyue®

1.College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture; Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China

Abstract: Chinese shrimp, Fenneropenaeus chinensis, is an important mariculture species in China. Recently de-
teriorated pond environment due to intensive culture caused increased incidence of stress-induced diseases. It is
well known that environmental stress can induce oxidative stress. However, there is little information about the
effects of pH changes on antioxidant system of Chinese shrimp. In this study, Chinese shrimps were exposed to
water of pH7.0 and 9.0 for 148 h and pH8.2 was set as control. Total antioxidation activity(T-AOC),
anti-superoxide anion activity, catalase (CAT) activity and the expression CAT, peroxiredoxin (Prx) gene were
analyzed in gill, hepatopancreas, muscle and haemocytes of Chinese shrimp after 0 h, 3 h, 12 h, 24 h, 48 h, 72 h,
96 h, 120 h and 148 h exposure. The T-AOC, anti-superoxide anion activity, CAT activity and the gene expression
of CAT in different tissues increased within 12—14 h of pH stress. However, they were inhibited in the extending
periods of pH stress time. The Prx gene expression in heaptopancreas and muscle gradually increased, but de-
creased in gill and haemocytes with pH stress time prolonging. The enzyme activities and gene expression of an-
tioxidant system in gills first reached its highest level in pH 9.0 group, faster than other tissues in 9.0 group. And
the antioxidant enzyme activities in hepatopancreas in pH 7.0 group changed faster than in other tissues. The re-
sults indicate that the antioxidant enzyme activities and gene expression of Chinese shrimp were induced by
short-term pH stress which is the response to oxidative stress, while they were inhibited with pH stress time pro-
longing. It was shown that long time neutral and alkaline-induced oxidative stress probably caused the antioxidant
defense system injury in Chinese shrimp. Gills and hepatopancreas could be the sensitive tissues to high and low
pH stress, respectively.

Key words: Fenneropenaeus chinensis; pH stress; total antioxidation activity(T-AOC); anti-superoxide anion;
catalase (CAT); peroxiredoxin (Prx)
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