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24 °C,pH 7.8~8.1. f£# F W, & H 10: 00 I
17:00 PATE F FRIARHE IR TR o
1.2 REiET

IERRIE TR ET— K, F10: 00 LAE H 35 Fe 1k
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980 A M A A YR A A R I # A
JHER 7K W R 22 M A o BT 150 mg/L
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ST B AL H 6 R 8, RIS AT R KL , = IR
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HAET IR EPE, —80 CLRRAFFI .
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K 4 H 3 A4k 53 BT AL (Selectra-XL, VITAL-
AB) I %€ IMiL7 &2 1 (total serum protein, TP) | 12
1 (albumin, ALB) . H ¥ =B (triglyceride, TG) | &
JIH & M (total cholesterol, TCHO) . (& & I8 & [
(high density lipoprotein, HDL) | it %% & 5 & 11 (low
density lipoprotein, LDL) %+ % %% & [iff (aspartate ami-
notransferase, AST) \ 4¥ N #% & [if§ (alanine transami-
nase, ALT) Fl ik ¥4 % 2 i (alkaline phosphatase,
AKP)ZKF, BRERE T SRR A S A R R
e B v A JE 4 A= YR By A BR 2 w0 S ik
e AR, 21> DL SE @ AR AIA 200 pl A i, 6 T
VRS S T N AT A
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il 260 nm AT 280 nm W BE A, K 5 RNA ¥ B
J&i . —80 CLRAFME M o R Evo M-MLV % 5 1
TR AL & COR G, IR ) HEAT 300 5% 5% & 1 cDNA,
FEYT —20 CLRAF & H o iR EE GenBank 8 EH E
N SR A Fe LR R TS 51 R B
18~27 bp; ¥ 14K iy 80~200 bp s R AET | Wl 3
ity i FH AL A5 51907 911 GC 7 i — il 40 %0~
60%6 5 I R UFES W AR kTR A 25 R R F 5 °C
BARGI P53 1, fE TAEY TRARA A A
Ao f#i F Light Cycle 480 [I PCR ¥ (Roche, Germa-
ny ) #EAT I O E B ROV . A AR R 20 pL,
1 & : 2X ChamQ Universal SYBR qPCR Master
Mix 10 pL, I FUHE5 149 & B R 10 mmol /L) 4% 0.4
ul, cDNA 4 1 plL,ddH,O 8.2 ul., W FE 7% 8
$7:95°C 305,95°C 55,60 °C 30 s, 40 MG, 75 e th
2R (65 CLLO.5 °C/s MBI+ 5] 95 °C, BiF 6 s R
EL1REIRGES) , B AR EI N AR . L
rpl13a FEF NS SRk A 2725k dt A H iy 56 A
AR Bk B8
1.5 BB

TR 50 BT AT B 38 LAV 448 £ A i R (mean==
SE)EI/R o BARGITHr T, JH SPSS 25.0 F A2k 47
HREZR (K55 (one sample 7-test) 5 5 i B3 SR F- 1
E I REA R o 45 48 =2 0] 1) bR F B R 207
2431 (one-way ANOVA) ., iz H Duncan’ s ¥ % 7
HATZE IR, P<0.05 K REFBE.

2 FHRE5HMH

21 FEREHFESEBERMEENISTRHTN
H 25, B IS A5 2 W 6 hJim , TP50 41
ALB . HDL ,LDL ,TCHO ¥J A f %, H & # K T
il 340 (P<<0.05) ; TP25 4 1 TP100 4L TG .3 & F
HiAth 241 (P<<0.05) ; AST \ALT . E4E (4 TP 1 AKP
HHZ AT R E 2R (P>0.05), 12h)5, % B4
ALT 2% T HoA 340 ; TP25 4 TP W 3 1 T ) e
20 F1 TP50 41 ; TP25 41 ALB.LDL . TCHO, TG #l
AKP ¥ 8 3% 3 T HAth 341 (P<<0.05) . 24 h )&, % &
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Table I Real-time primer sequence for Chinese perch

BEH £ B EiLY] EL/)2]] B/ C
Gene Primer Primer sequence(5'—3') Temperature

S R ARG sc-gdh-F GACGACGACCCCAACTTCT o
Glutamate dehydrogenase sc-gdh-R GACCCGCTTCCTCTTCTGC
PR R I Uil sc-ampd- F CATTTCCTTCCCGTGTT -
Adenosine monophosphate deaminase sc-ampd- R TCTGTCTGCGGAGTTGGT ’
T TR s T e R T T R VA it sc-pepck-F CGTGCTGGACTGGATGTTC o
Phosphoenolpyruvate carboxykinase sc-pepck-R CCAAGCCCTGGAGGTTCA or
BRHAE H L13A sc-rpl13a-F CACCCTATGACAAGAGGAAGC o
Ribosomal protein L13A sc-rpll3a-R TGTGCCAGACGCCCAAG h
25 W e sc-gk-F AAGGTGGAGACCAAGAAC -
Glucokinase sc-gh-R TGCCCTTGTCAATGTCC ’
TR i sc-pk-F CGCCCTCGCTGTCCTATTA .
Pyruvate kinase sc-pk-R TGCCGAAGTTGACCCTGTTG ’
LA o 2 A G sc-acca-F TATGCCCACTTACCCAAATGC -
Acetyl-coA carboxy-lase alpha sc-acca-R TGCCACCATACCAATCTCGTT 0
N 7 1 £ i sc-fas-F ATGGAAATCACCCCTGTAATCTT -
Fatty acid synthase se-fas-R CTTATCTGACTACGGAATGAATCG 7
JIE e B A G R B sc-srebp1-F CTCCCTCCTTTCTGTCGGCTC -
Sterol regulatory element binding protein 1 sc-srebpl1-R TCATTTGCTGGCAGTCGTGG 7
P BRI B RS A 1 sc-cptl-F ATGGTGTATTGGCTGGAGTCT =
Carnitine palmitoyltransferase 1 sc-cptI-R CTGTGTGGTAGGTTTTCCTTGAT of
JiF g B1 sc-lkb1-F GACGGGGCACTTAAAATC -
Liver kinase B1 sc-lkh1-R GTGTTACTCCAGCAGACCAAA 7
FLAER R F 2 sc-eef2-F TCTGCTGTTATCCCGCCT s
Eukaryotic elongation factor 2 sc-eef2-R TCGCCATCACTCCTCCTCT

@HMJDLﬁﬂmowﬁ%ﬁ%ﬁmsﬂme
%%&%ﬁ Py 550) 2t A 3 2 R B #A, TP100
/F?Eﬁ'iﬁ,,fPAST TP . ALB #il AKP £ 2H 22 [d]
I #2255 (P>0.05), 48 h)5 , X} M4 AST.
ALT F1 TP 4 1 2% & T HoAth 3 41 ; TP25 41 HDL |
LDL . TCHO I TG ¥ i K T HAh 320 , K ALB
AKP B E KT X4 (P<<0.05) . HANE L P, b
T S S ) R 38 0 TRl — 4L A A e AR R A T
FAME . AU ALT i PES7E 48 hint i 3 i, 12 h
I 3 B A . B TR ST IR (RD 3G % BE 20 AST TP
Y100 3 2 5 (P>0.05) , 1 TP25 41 #1 TP100 41
AST i M 22 BLRE ARG 35, B 48 h i 1 M B 1K 5
TP25.TP50 #1 TP100 4114 TP & i 47 48 h B fefI%
(P<<0.05), 1M 12 h 5 24 h v JC i 3% 2% 5% (P>>0.05) .
% B8 2 HDL . LDL F1 ALB % & ¥ 75 12 h B 5% ik
(P<C0.05) ,48 h N i & d5 iy , T AE AN [R) 3 2 4 =2 18]
XS AE bR AR b A R TRl o, TP25 4
HDL .LDL . TCHO,TG 1 AKP & & # bl % 1 4 B
B 38 0 2 35 B S R RS 7R 12 hif o .
48 h B I (P<<0.05) 5 {5 ALB % 2 7£ 48 h it fe fi%

(P<<0.05) , M 7E 6,12 1 24 h i ¥ 16 B % 22 F (P>
0.05) . TP50 #1 #1 TP100 41 HDL.LDL. ALB.
TCHO I TG &8 H1°h 24 hi iz (P<<0.05) .
2.2 [EREESE S B YRATRE R KB E T
WE 1A R FEE SN 28 2 W 24 h )5, TP100
ZH S IIE ALT 36 5 25 AR T At 3 40 (P<<0.05) , 1fif
FE 6,12 F1 48 h i 4% 21 (0] 24 06t 3 22 5 (P>>0.05) .
I AN, %ot BEZH B4 JIF IR AT 336 424 B st ] 35 o 5 30k 2 ¥4
OTE 6 hF 24 h TS P R A 48 h S P R
(P<<0.05), TP100ZH#Y ALT % 2 B4 T E
T, 24 bk PR B A (P<<0.05) , T TP25 2 il
TP50 ZHAEAS [A] {5 Bt ) 2 0] 1 g i 25 22 5% . ]
1B AT, 550 FEZHAR L, TP100 2H 59 FFAE AST 76 #
#£ 6 h B 5 & (P<<0.05) o 7F 12 h B F 45 78 5 44
ASTIEYES 3 L, 7624 hif AST IEPEE T
R B i 7E 48 h B 4% 4l ) 38 G i K % R (P>
0.05) . XA AST I I SE TR E LIt
e, 48 I Y il I 4 2 T 12 h(P<<0.05) . TP50
ZH i AST 3% M 78 24 h i g 2 % T H: Al s 1)
(P<<0.05),
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U4 E)/h Injection time {4t IS IR)/h Injection time
A:ALT;B:AST . ANE/ING TR 7R [R]— 1 565 I TR AS [ 28 501 2 i) 22 5 g 2 (P<<0.05) , AN J) K5 5 B3R [ — 2R ) AN [8] 332 55 e ) 22 i)
=5 % (P<C0.05); FA. A: ALT; B: AST. Different lowercase letters indicate significant differences between groups at the same injec-
tion time (P<<0.05) , and different uppercase letters indicate significant differences between groups at different injection times (P<<0.05) ; the
same as below.
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Fig. 1 Liver transaminase activity in Chinese perch after intraperitoneal injection of tea polyphenols
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KIN, FESTALY gdh FE AR X Rk B AE 24 48 hAf Y
B E KT XA (P<C0.05) o BB AL, Bt 2 1S el 386 o
X HRZH 1 gdh B DU AR AT 3235 W 3 T, 7F 48 hif ik
B 5 i 5 WS 2H rf, TP25 2081 TP50 41 1 gdh A
AR IR 5 34 S B T i BT R a3, 78 48 hing
K B A (P<C0.05) o A8 I AL IR 20 2 ampd FE PR (1)
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PRRE X 26 36 o S B #5122 hiE, PR ST 1Y
ampd F P AR XT3k 5 0 2T X BRZH (P<<0.05) 5
24 hinf, 2% 0 Z [\ JC i 3 25 % (P>0.05) ; 48 h i}
TP100 2H 1) ampd F& KA 2 35 2 fg 511K T Hofth 3
20 (P<<0.05) o ILAb, Bl 25 W [l 3E I, % B2 9 ampd
FEE X RSB B E LI, 6 h i B A
TP100 41 1) ampd F& K AH % 2% 1k it 7E 48 h B 5 ik
(P<<0.05),
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Fig. 2 Gene expression related to deamination in Chinese perch after intraperitoneal injection of tea polyphenols

2.4 EREHZXSHEHMEMFNERNTL

PR Pl SA AT, 78 1 S 4 rh 95 0t W B ik B A
SRV FE B 3 S R T B F, TP100 20 9 I 25 4
AL (P<<0.05) o ILAh, Bifi 5 B[R] 38 i, % B 2 A4 i
WA L TR AR LR 24 F148 hiRk Y & B 2
F 6 f112 h(P<<0.05) . & 3B IR, 7618 s 3 91 5
12,24 fn48 h, X AW IF B R S E B EF & T
TP100 £ (P<<0.05) ;48 h i}, TP50 2 F1 TP100 4 (%)

JBE I i 2 T HA 2 40 (P<<0.05) ., I HBEH
R[] 380, 5 20T O D o B 38 S B0 TR R kR
(R a3, X B 7E 6 h B o e IC, 1 3 S 4L 7E 48 h
i R (P<<0.05) . &1 3C R, e I 4T 24 h
F1A8 W B AL A ol AL it B A v G A G
UL TR, 0l HE 2 A U S5 i 0 S AR A 3
H(P<<0.05) . LAk, Bt ik R) 36 hn, vE 59 240 76 24
48 i fJURH It 35 1 4 10 3 1 T 6 F1 12 h(P<<0.05) .
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Fig. 3 Glucose in serum(A),liver(B) and muscle(C) glycogen concentrations from
intraperitoneal injection of tea polyphenols
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Effects of intraperitoneal injection of tea polyphenols on deamination
and gluconeogenesis processes in Chinese perch (Siniperca chuatsi)

ZHANG Yufei, LIU Hongping, WANG Li, WU Chongming, LLIU Liwei, LIANG Xufang

College of Fisheries/ Chinese Perch Research Center ,Huazhong Agricultural University/
Engineering Research Center of Green Development for Conventional Aquatic Biological
Industry in the Yangtze River Economic Belt,Ministry of Education, Wuhan 430070, China

Abstract To investigate the effects of tea polyphenols on deamination and glycolipid metabolism in
Chinese perch, healthy and well-trained fish with an initial body weight of (35.40+1.90) g were intraperi-
toneally injected with different doses of tea polyphenol solution (0, 25,50, and 100 mg/kg) , designated as
TPO (blank control group) , TP25, TP50, and TP100 groups, respectively. Metabolism-related indices in
tissues and serum were measured at 6 h, 12 h, 24 h, and 48 h after injection. The results showed that, com-
pared to the control group, serum levels of AST, ALT, and TP were significantly reduced in the tea poly-
phenol-injected groups, and the expression of the liver gdh gene was significantly downregulated after 48 h.
Regarding glycolipid metabolism , blood glucose and liver glycogen levels decreased in all tea polyphenol-in-
jected groups, while muscle glycogen content increased. The expression of key liver glycolysis enzyme
genes (gk, pk) was upregulated, whereas the expression of the gluconeogenesis-limiting enzyme gene
(pepck) was downregulated. Additionally, the expression of fat synthesis genes (acca, fas, srebpl) was sig-
nificantly reduced , while the expression of the fat transporter gene (c¢pzl) was significantly increased in all
tea polyphenol-injected groups. Among these, the TP25 group exhibited significant reductions in serum lev-
els of high-density lipoprotein (HDL ) , low-density lipoprotein (L.LDL) , total cholesterol (TCHO ), and tri-
glyceride (TG). Furthermore, the expression of key genes in the AMPK signaling pathway (/kb1, eef2)
was significantly upregulated in all tea polyphenol-injected groups. In summary, the tea polyphenol injection
group directly inhibited the expression of the gdh gene, thereby reducing amino acid deamination. It also de-
creased the demand for protein catabolism by activating glycolysis and lipolysis to supply energy , which alle-
viated the accumulation of liver lipids. Additionally, it inhibited gluconeogenesis through the AMPK signal-
ing pathway , reducing amino acid consumption. The results of this study indicate that tea polyphenols regu-
late low ammonia emissions through multiple pathways, providing a theoretical basis for the development of
efficient and healthy breeding practice in Chinese perch.

Keywords tea polyphenols; Siniperca chuatsi; ammonia excretion; glucose metabolism; lipid me-
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