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Tab.1 The orthogonal test of salinity and alkalinity
2.1 fim
group NaCl/ (g.Lil)treatmeIr;tal;vCecl)z/ (mmol-L™) ’ 14 ¢/L
0 0 0 fit 36 h , ,
1 8 19.05 ,72h ,96 h
2 8 30.20 4 75.86 mmol/L fi
3 8 47.86 7h Z: ’ ,
4 10 19.05 % 1 5
5 10 30.20 ’ ’
6 10 47.86 96 h ,9 (NaCl 12
7 12 19.05 g/l NaHCO; 47.86 mmol/L) 6 ,38
8 12 30.20 (NaCl 12 g/L. NaHCOj530.20 mmol/L) 5,
9 12 47.86
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Fig.1 Effects of salinity on serum osmosis of Barbus capito
Different lettersmeant significant difference among
treatments at 0.05 level.
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Fig.2 Effects of alkalinity on serum osmosis of Barbus capito

Different letters meant significant difference among treatments
at 0.05 level.
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Fig.3 Effects of salinity and alkalinity on serum osmosis of
Barbus capito

Different letters meant significant difference among treatments
at 0.05 level.
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Tab.2 Effects of salinity on serum concentration of Barbus capito

n=9; X +SD
NaCl/(g-L™) K*/(mmol-L™") Na'/(mmol-L™") CI'/(mmol-L™") BUN/(mmol-L™")

0 0.2340.06° 140.5343.50° 98.8142.12° 1.07+0.08*

8 0.38+0.04° 154.1843.08" 110.17%1.62° 1.1240.17°

10 0.41=20.11° 187.072.90° 165.5247.53¢ 1.19+0.11°

12 0.4740.08° 221.7743.49¢ 222.8546.21¢ 1.2240.12°

14 0.480.04" 230.1546.46° 226.88+4.61° 1.55+0.24°

: (P<0.05).
Note: Value in the same arrange with different letters are significantly different(P<0.05).
F 3 WEIMNKEMESFIRE NI
Tab.3 Effects of alkalinity on serum concentration of Barbus capito

n=9; X £SD

NaHCO; /(g'L™)

K*/(mmol-L™")

Na*/(mmol-L™")

Cl'/(mmol-L™")

BUN/(mmol-L™")

0 0.23+0.06° 140.53+3.50° 98.81+2.12° 1.07£0.08*

19.05 0.43+0.03° 147.99+7.98° 106.68+6.29° 4.12+0.20°

30.20 0.49:+0.04° 140.07+3.01° 92.87+4.80" 4.27+0.21°

47.86 0.51£0.07° 136.98+6.49* 94.71+4.45° 3.97+0.28°

75.86 0.45+0.06° 135.88+5.88" 90.67+1.99° 3.33+0.22°

: (P<0.05).
Note: Value in the same arrange with different letters are significantly different(P<0.05).
F 4 EXRREITABHELMESFRERNZMN
Tab.4 Effects of orthogonal experiment on serum concentration of Barbus capito
n=9; X +SD
group K*/(mmol-L™") Na*/(mmol-L™") Cl'/(mmol-L™") BUN/(mmol-L™)

0 0.23%0.06 140.54+3.50° 98.81+2.12° 1.070.08"
1 0.23+0.04° 147.77+1.89" 106.1+1.37% 0.82+0.09®

2 0.30+0.09* 156.87+3.85" 110.13£1.36" 1.28+0.06°

3 0.31£0.03" 162.01+5.29% 112.17+2.44° 1.2240.06°

4 0.34+0.06" 172.50+2.72% 111.43£3.37° 1.30+0.04°

5 0.39£0.04°¢ 181.30+3.28°" 137.27+4.72° 1.1940.02°

6 0.46+0.05% 183.01+7.07°° 150.23+2.60° 1.38+0.04¢

7 0.55+0.11¢ 187.44+1.19"% 166.81+4.81° 2.86+0.11°

8 0.47+0.06% 197.83+2.65%" 171.30+3.05° 2.71+0.08°

9 0.44+0.04% 203.07+3.78" 162.33+5.50° 1.93+0.12°

result S>Sx<A A S>A, Sx><A S>A>S><A S>S><A>A

: S ; A- ; S<A- (P<0.05).

Note: S—salinity effect; A—alkalinity effect; S>A—interaction of salinity and alkalinity. Different letters meant significant difference among

different groups at 0.05 level.
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Fig.4 Effects of salinity on Na'/K'-ATPase activities of Bar-
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Tab.5 Relationship between Na'/K*-ATPase activities with serum osmosis and Na* concentration

n=9; X +SD
+ — + _ IR 3
NaCl / (g'L™") N /o ‘ Na /- ~ Na'/K-ATP B3 )
Na' concentration serum osmosis margin Na" concentration margin Na'/K'-ATPase
8 136.9863014 32.734£3.80 17.2143.08 3.12+0.08
10 171.2328767 34.83+4.25 15.844+2.90 3.35+0.13
12 205.4794521 39.3243.36 16.294+3.50 3.53+0.11
14 239.7260274 -11.57£7.12 —9.58+6.46 1.70+0.24
= + <1074~ >
Regression 0.685 1'25 210 x—1511 y=2.115+0.034x(R?=0.938)  y=2.347+0.058x(R>=0.859) -
. 107°x’(R*=0.891)
equation
R -0.626 0.971 0.934 1
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Influence of salinity and alkalinity on serum ion concentrations, serum
osmosis and gill Na*/K*-ATPase activity of Barbus capito

GENG Longwu', XU Wei', LI Chitao', LIN Yuhua', LIU Xiaoyong®, SUN Huiwu’, ZHANG Yongwang®

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Technological and Engineering Center of Sturgeon’s Reproduction, Chinese Academy of Fishery Sciences, Beijing 100039,
China

Abstract: In this paper, the serum osmosis, serum ions concentration and Na'/K'-ATPase activity in branchial
epithelium of Barbus capito were investigated in a ambient of salinity, alkalinity and orthogonal experiment. The
results showed that osmolarity in serum and serum ions concentration(Na', K, Cl")were elevated significantly
with the rising salinities(8,10,12,14g/L). The gill Na'/K"-ATPase activity increased in the beginning and decreased
subsequently, Na'/K'-ATPase activity was positively related to the difference between osmolarity in water and
serum osmolarity. The concentration of K" and urea nitrogen were elevated significantly with the rising alkalin-
ity(19.05,30.20,47.86,75.86mmol/L),but serum osmolarity and Na'/K'-ATPase in branchial epithelium were not
significantly different. In Two-Factor test, the serum osmolarity and concentration of serum ions(Na", Cl°, urea
nitrogen) were elevated significantly with interaction of salinity and alkalinity, Na'/K'-ATPase activity was in-
fluenced significantly by salinity, alkalinity and interaction, the influence degree of the three effects the salinity
was the greatest, followed by alkalinity, interaction. The gill Na'/K'-ATPase activity increased in the beginning
and decreased subsequently, the highest value of ATPase was in orthogonal group of salinity 10g/L and alkalinity
30.20mmol/L. We can draw a conclusion that Barbus capito can survive in single salinity below 12g/L and two
factor of salinity 10g/L and alkalinity 30.20mmol/L.[Journal of Fishery Sciences of China, 2011, 18(2): 458—465]
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