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Tab. 1 Ingredients and composition of experimental diets

Ingredient Dietary protein level (%)
25.0 38.0 50.0
Fish meal 5.00 5.00 5.00
Casein 4.00 16.20 27.50
Gelatin 1.00 4.05 6.88
Corn starch 36.80 21.55 7.42
+
Fish oil + S(()lybe:u)l oil 700 700 700
Soybean meal 12.00 12.00 12.00
cottonseed meal 15.00 15.00 15.00
Rapeseed meal 15.00 15.00 15.00
Vitamin premix 1.00 1.00 1.00
Mineral premix 1.00 1.00 1.00
Choline chloride 0.50 0.50 0.50
0
Vit:min C phos(pglfaf;)ester 020 020 020
Ca(H,PO,), 1.50 1.50 1.50
Proximate composition (%)
Dry matter 91.57 91.74 92.05
Crude protein 25.16 38.04 49.92
Crude lipid 7.87 7.93 7.99
Ash 6.23 6.64 6.92
Gross energy 12.90 13.12 13.31

Note: Vitamin premix and mineral premix were provided by
Guangzhou Chengyi Aquatic Science & Technology Co., Ltd.
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Genbank HSP70 (FJ207463.1), mRNA +
HSP70 , F1: CATCGCCTACGGTCTGGACAA, (Mean+SD) , SPSS15.0
R1: TGCCGTCTTCAATGGTCAGGAT

p-actin (EU887951.1) , 5
S-actin , F1: CCACACAGTGCCCATCTACGA,
R1: CCACGCTCTGTCAGGATCTTCA 2.1
100—110 bp, 20 mg , RNeasy
Mini Handbook (QIAGEN ) ) 1A ,
RNA, 450/ A2g0  1.90 6h
PrimeScript RT reagent Kit Perfect Real 24h
Time( TaKaRa ) RT , 557.4 709.5  453.7 ng/mL,
ABI 7900HT Fast Real-Time PCR System SYBR 6h )
Green PCR , (P<0.05) 38% 24h
P-actin PCR (50 uL) (P<0.05)
19 uL  SYBR Green PCR Master
Mix(2x)25 puL (10 pmol/L) 2 pL ( 1B) 27°C 14C ,25%
cDNA 4 uL : 95°C S5min, 38% 6h
40 (95°C 15s, 60°C 60s, ), , , 24h ,
, : 95°C 15s, 6.05 4.99 mmol/L(P<0.05); 50%
60°C 15s, 95°C 15s 3 , 24h
1 (P>0.05)
1.5 2.2
HSP70  p-actin PCR
s HSP70 mRNA , 25%

[S-actin R Ct 24h ;38%  50%

, 25% Oh HSP70 mRNA ( 2A) 24h
’ 9-BACt  [12]
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Fig. 1 Effects of different dietary protein levels on serum cortisol (A) and glucose (B) levels of GIFT tilapia under low temperature stress
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t ; (P<0.05)

(P<0.05),

Duncan

Data are expressed as the mean of nine fish+SD. Significant differences (P<0.05) between values obtained before and after stress are marked
by asterisks in paired-samples t-tests. Diverse little letters show significant differences (P<0.05) in different protein groups of each sampling

point in Duncan’s multiple range test. The same as bellow
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Fig. 2 Effects of different dietary protein levels on serum total
protein (A), albumin(B) and globulin(C) levels of GIFT tilapia
under low temperature stress ’ ’
(P<0.05)(  4A) ,
5 6h
( 20) 24h , (P<0.05);
38% 24h ,50%
(P<0.05), (P>0.05)
(P>0.05) , 50%
38%  50% / 25%  38% ( 4B) , 25%

( 2), 24h  ,  38%



438 37

25%2E FIKF <
~ 25r I:|25%proteinlevel (P<0.05) ’
I
- 38%E [ 7K F ( 5B) 12h
;
=2 2 20+ 38% protein level 0 o
i E B So%ﬁaﬂ(jf/; , 38% 50% HSP70 mRNA
4o > L L 0, .
% ?5 15 SOA)protelnlevelb* 25%, (P<005), 24h ,
S5 3 15
#EZ 10t a* g ]
iz S 8 @ %
5 £ e
€S E 4 o
g o 3
g . . i
6 12 24
B8] Time/h
2
== 4001
I
- a* B >
.% :3, T
R 8 3 300¢ )
N
= 5 2 200} e ’
> S <53 [3, 13]
&e g o2l ,
o 8 2 K
& £ g 100t ! )
o2 %
] posi] -
: 88
= 0 A . ) (]
6 12
fsf 8] Time/h 3.1
60
2 ¢ b
R % ~ 45}
! a
=I5 2 257 " Po -
¥ oz 2! ! ool ol ’
S 5 o o
< =B 9% ! oo £
S 9 gl 1) 4 bl 25 > >
Ex 15 2% p% 0% %
= 3 o o 1
ool 4 o %!
ool ! ool 5
0 B | B [15]
12 24 ’
B 8] Time/h 6h ,
3 Sun, et al.!'¥ (el Su, et
®) ®) © al, 1 . 14C ,

Fig. 3 Effects of different dietary protein levels on serum glu-

tamic-pyruvic transaminase (A), glutamic-oxaloacetic transaminase >
(B) and Alkaline phosphatase (C) activities and of GIFT tilapia (ZSQC)
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Fig. 4 Effects of different dietary protein leveld on serum triglyceride (A) and cholesterol (B) levels of GIFT tilapia under low temperature stress
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Fig. 5 Effects of different dietary protein levels on serum lysozyme activity (A) and relative expression of liver HSP70 mRNA (B) of GIFT
tilapia under low temperature stress
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EFFECTS OF DIFFERENT DIETARY PROTEIN LEVELS ON SERUM
BIOCHEMICAL INDICES AND EXPRESSION OF LIVER HSP70 mRNA IN GIFT
TILAPIA (OREOCHROMIS NILOTICUS) UNDER LOW TEMPERATURE STRESS

QIANG Jun"? YANG Hong'?, WANG Hui’, XU Pao"? and HE Jie'

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries
Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China; 2. Wuxi Fisheries College, Nanjing Agricultural Uni-
versity, Wuxi 214081, China; 3. Guangdong Ocean University, Zhanjiang 524025, China)

Abstract: Three Groups of GIFT tilapias (Oreochromis niloticus) were fed with protein levels at 25%, 38% and 50%,
respectively at 27°C in 56 days. The initial body weights were (27.64+2.79) g. Uniform sizes of fish were selected for
low temperature stress test at the end of rearing management. Tilapias in the experiment group were subjected to 14°C,
and some biochemical indices in their serum and the expression of HSP70 mRNA in liver were examined over 0—24h.
The results showed that, before low temperature stress, the 50% protein level group had highest serum glucose (GLU),
total protein (TP), triglycride and cholesterol level; Serum glutamic-pyruvic transaminase (ALT) and glu-
tamic-oxaloacetic transaminase (AST) activities was also increased. After low temperature stress, in the 50% protein
level group, serum glucose (GLU), total protein (TP), triglyceride and cholesterol level decreased within 24h, while
glutamic-pyruvic transaminase (ALT) and glutamic-oxaloacetic transaminase (AST) activities increased at first and then
gradually declined. In 25% and 38% protein groups, serum glucose (GLU) level and glutamic-pyruvic transaminase
(ALT) activity increased within 24h, whereas serum ALT, alkaline phosphatase (AKP), TP and cholesterol level in-
creased at first and then decreased. Serum lysozyme activity and expression level of HSP70 mRNA in liver of all groups
also increased at first and then gradually declined. In conclusion, diet supplemented with high protein level could im-
prove serum protein, blood sugar and lipid level and enhance resistance to low temperature, but could cause liver dam-
age due to decomposition pressure; and could increase feed cost. Therefore, in production, the proportion of protein in

the feed should be arranged according to the practical need of tilapia.

Key words: GIFT tilapia; Dietary protein; Low temperature stress; Serum; HSP70



