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Effects of salinity on blood biochemical parameters and digestive
enzyme activities of farmed chum salmon (Oncorhynchus keta)
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Abstract: [Objective] The effects of salinity on blood biochemical indicators and digestive enzyme ac-
tivities of chum salmon were studied to provide basis for exploring marine aquaculture of chum salmon.
[Method) The chum salmon was cultured with artificially configured water in salinities of 0(S0),8(S8),16
(S16) and 24(S24) g/L for 6 weeks,respectively. The blood biochemical indicators of tail vein blood and
digestive enzyme activities of stomach, pyloric caecum and intestinal tissues were measured. [Result] The

osmotic pressure and contents of Na® ,Cl™ and Mg®" of chum salmon increased with increasing salinity,and

[ HI] 2019-09-23

[EEETH ] pge g i YERHIEBE BT 26 A B 55 3% % T (CHSY201712Q) s ARl A B W B % 5049 i B¢ 9 LR 4P 55 H (2010 —2018)
[AEHRAT ZFHAR 1989 —) U3 IR TG RN B BB 72 B4+ 32 90 Ao £ 38 AR BAE 35 P 7T . E-mail: 1pl19890925@163. com
CEFEEE] X 51960 —) . 2 IR VTG /R EEN BIF ST 5 - Ak A 5 U 32 B 2l B2 IR PR 3 I 0 I8 FR BE AR AP BT 50

E-mail : liuwei_1020@aliyun. com



5% 93 ZEBAR L 45 < I X R FE KRR ey £ I VR A A B T AL S T S 11

there were significant differences between groups S16,S24 and SO (P<C0. 05). The contents of various pro-
teins in serum increased first and then decreased with the increase of salinity with the highest in S16 group
and the lowest in SO group. The S16 group had the highest contents of blood glucose and high-density lipo-
protein, while the S8 group had the highest contents of triglyceride and low-density lipoprotein. With the
increase of salinity, the glutamic oxaloacetate transaminase, glutamic pyruvate transaminase and alkaline
phosphatase contents first increased and then decreased with the highest in S16 group, while the uric acid
content first decreased and then increased with the lowest in S8 group. The changes of lactate dehydrogen-
ase and creatinine contents decreased with increasing salinity, while the urea nitrogen content increased.
At the end of the salinity tests, the activities of digestive enzymes in S8, S16 and S24 groups were lower
than those in the SO group. In addition, the activities of trypsin in intestine, pepsin in stomach as well as li-
pase and amylase in pyloric caecum were the highest. [Conclusion) The chum salmon had a wide range of

salinity adaptation through regulation,and the recommended salinity range was 8 —16 g/L. during marine

aquaculture.
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Table 1  Serum osmotic pressure and inorganic salts contents of chum salmon with different salinities

2H 5 BiBIE/ sm e L1 ~_ _ .
TH}JJ BB/ (mOsm « L71) Na® /(mmol » L™1) Cl™ /Cmmol « L™ 1) K" /(mmol « L™ 1)
Group OSM
SO 264.24+7.24 a 136.04+4.95 a 112.24+3.49 a 3.154+0.21 ¢
S8 272.08+14.14 a 137.2+7.12 a 121.24+1.79 b 1.96£0.23 b
S16 306.4149.18 b 154.24+2.39 b 131.6+2.88 ¢ 1.3640.19 a
S24 364.15410.70 ¢ 186.6+4.78 ¢ 168.6+5.41 d 3.02%+0.33 ¢
H 5 Group Ca?" /(mmol » L™1) Mg?" /(mmol « L™1) PO?~ /(mmol « L™1)
SO 2.472£0.17 a 1.34%0.11 a 3.436%0.51 a
S8 2.532+0.15 a 1.60£0.22 b 3.34440.65 a
S16 3.200£0.18 b 1.70£0.20 b 4.69040.28 b
S24 3.056+0.19 b 2.1440.18 ¢ 3.834740.69 a

T R SVBRJE A /NG PR OR 2 57 B3 (P<<0.05) . TR,

Note: Different lowercase letters mean significant difference (P<C0. 05). The same below.
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Table 2 Serum proteins contents of chum salmon with different salinities

215 HEA/ (g L7H HREH/ (g L7 MER/ (g« L7H
Groups ALB GLB TP
SO 20.2440.55 a 2.02+0.26 a 22.2440.27 a
S8 25.74+1.12 ¢ 4,06+0.48 b 29.40+1.52 b
S16 28.78+1.92 d 5.54+0.34 ¢ 34.60+2.07 ¢
S24 23.90+0.82 b 3.94+0.23 b 27.80+0.84 b
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Table 3 Serum blood glucose and lipid levels of chum salmon with different salinities mmol/L
215 i %) M IR [ H it =R IR IR B e & A
Group GLU CHOL TG HDL LDL
SO 2.0240.26 a 5.408+0.79 a 3.976+0.48 a 1.834+0.36 a 0.22640.07 a
S8 4.06+0.48 b 4.08840.51 a 7.104+1.15 ¢ 2.882+0.22 b 0.360+0.08 b
S16 5.54+0.34 b 3.9844+0.23 a 6.69240.70 ¢ 3.116£0.23 b 0.18240.07 a
S24 3.944+0.23 a 3.6144+0.17 b 5.318+0.63 b 2.196+0.31 a 0.17440.01 a
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Table 4 Serum enzymes and serum metabolites of chum salmon with different salinities

2151 BN/ (U - L7 BN/ (U - L™ B A B KR/ (U - L7 1k B AR/ (U - LD
Group AST ALT GGT ALP
S0 264.8+17.14 b 8.240.84 a 3.240.84 a 11.24+1.30 a
S8 265.0-46. 76 b 9.4+1.14 ab 2.4+1.14 a 15.844.32 ab
S16 320. 8+34.53 ¢ 10.4+1.14 b 2.8+1.10 a 18.2+2.28 b
S24 215.6412. 24 a 8.440.55 a 2.240.84 a 17.445.46 b
24 ) FLR Wt &/ (mmol « L™1) JRZ A /(mmol « L™ 1) WL/ (pmol « L1 PRI/ (pmol « L1
Group LDH BUN CREA URIC
S0 568.2+11.17 ¢ 1.5640.11 a 26.45+1.78 b 89.0+5.70 ¢
S8 523. 4+40. 08 ¢ 1.9640.32 b 14.27+1.37 a 37.4+5.86 a
S16 166.0-47.37 b 2.264+0.17 b 13.25+1.41 a 60.2-57.05 b
S24 399.2+44.72 a 2.704+0.43 ¢ 12.44+6.03 a 66.84+5.59 b
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Different lowercase letters mean significant difference in same tissue under different salinities (P<Z0.05),

and different capital letters mean significant difference among tissues at same salinity (P<Z0.05)
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Fig. 1 Activities of digestive enzymes in digestion organs of chum salmon with different salinities
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