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REMANEY, ERAEZRAGTREFERFIMEN 0.10%, A5
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B TR T R 2 R R AR K
TRE, IR T A A 5 LA S R E A TR] R
P 3 g RS R IS SR I R 1 R X Bk
KA &Py 222 o ARk Al AL TE K K i
F 15% B 24 3 K L SR B AR, BRI A
EEMPTEMRE S, DLRAE R RS, ikl o-
VE R IA B 20% IR R 6 ) A ROR 32 B4
PUREE7 Y= NI LY 2D 0 =7/ 1 D23 I 2 38
A Ok 1Y BT B2 W 2 BRI Y R B
RS BR (taurine, 2-28 0k £ FEAEFR) & —Fh
KU T AR, T 1827 AR g 18 [ AL R
Tiedemann MZAF IRV & BT 438F HORNY Al
PR FLAT B By AR 25, R o e B 2R MU
WA e B R AT, AR FLsh Wbl TRy b
BRI, T3 ANAE AT GRS S AN AL T U
TER PSR 5E Th AL, DR IS 0 A B R
A LR 8 S AR (Seriola dorsalis)'™ . 2438 25 8¢
fiyi (Moronechrysops x M. saxatilis)'* . %~#ft (Rach-
yeentron canadum)™ 1€ NI /R 5 (Solea seneg-
alensis)'™ B A K APERE TG o HpT R ALBE ST o A
SR A FIAT SR, FEAR O fRDR R IS I A
Tt iR il LA #7521 (Mylopharyngodon piceus)"”
T Fi 1 (Pelteobagrus fulvidraco)'"™ Fl# fi& (Mon-
opterus albus)"™ WA= &, 14 53 H A 58 #1142 5 BT
BLRARE S o SR, AR S b 5C T A B R 1A
FERERR AR B 3D . AWFFE LAK 1 Ry
X%, =B wWu®™ Hl Zhang" B9 5T, W E
0.05% Fl1 0.10% P US KPR S22, F5E
T 1 VE Ry ALk S I A i R %o R R B 4y £ 1Y)
AR PERE . BEIR AR AT SR BE T 2, L)
9 0 A= Rt R AE VR AR AR A O T 2 BRI AR A
[F] I Ay 82 3 K ™ Sl el ik 7K A5 0 B A1 4 it
BORIHE
1 MRS 7
1.1 SEIiE Rt
ASLYGTCH] T 3 FhAFEA (48.85% M) 4
i (9.68% HLAE ) Byt et DIfay | i
RPN . RZWRARE Ay FEE R, Tl
FEREWR . H4E Zhou &P MR MG (HFSE
SR, BCESIN 18% A B UE K (1 S I8 fRDRME Sy
EVEM AL (K HRZL CON), 7 = VE M 4l Skt b4y
BT 0.05% . 0.10% B 414 R (T0.05. TO.1),

TR W3R 1o SR JEOR 2R e AL B 5 60
F, HERAREE, RINZBHMRIAITIRS
SR FA AL A AL 2.00 mm A58 il %77 7K PE I Ak
Wk, ALRE 15, HRNXAZKMET 8%
JEWHMAEAY, BT 20 °C &M MR EEM A

1.2 {EAF5EE

SEYR A IA A T ARAE LT LA R
FRE R 00 7 ) B A AT A I X A ST
A IERIFE (120 cmx80 cmx150 cm) 1 iffT . IE
XTI awT, Ky 2 F, & H W
TR 2 Wk (L& A =47%, KB =5%),
IECFRGE SE R TR AT, A% 24 h, PRk
LA 2451 1) f0 1 450 % [ W IR AR S (19.00+
0.20) g], A 0.3% BRI 15 min HE 5,
BEMLAY A 3 ANALFRL, R 3ANER, M E
502, HoNSm M. &H 7:20. 18:00
AW LR, HEME IR 3%~5%, &
6 K EH AR 1 A0 RS o DR R H O AR R
L, MY 8 . SCIHIE], KR AEREAE
26.5~29.5°C, HRA ST HERT 6.8 mg/L, A
MRE /N 0.01 mg/L, AA & &=/NT 0.45 mg/L,
FRFEIK pH N 7.1 2247 o ARSI R4S 1 pe Ak K
2 B 2E ST AR PR 51 S b ifE(2024156), 5K
552 5 N G0 e ST ) B A R 2 AR A
4 HEI B Al R 2 A B 2 AR I 51 4
] )R AT o

1.3 HmXE

FIATIATRIT, 258 24 h, XA
KRGO B E, IR A KB
TR FEALIE IR 3 25 kKRR AE, F T %
A K43 BEE . HBE I LA KORG8 14 43
Mro BEAPIFEREALE 3 4fa, R — UM 4t
wrEERFIKIUM, 2% A 2 mL Jolg .0
#rik 4 h J5 B0 (4 °C, 3 000 r/min, 10 min),
W B2, —80 °C fRAF, FHTille i ig A
PILYE X ek t=F N i D TRy N MRSy 207 N SN 7 N Ef
fif R IT 53 B N AR, e SRR . 25 5%
FIFTRIRARIE bR . BEBLEL 6 F&fh, ffi) o8
JFREE T 1.5 mL JCRg =08 1, —80 °C {17,
FTHUREA . RIE B BB R A AH G 5E [H 3%
TR RIS T I o e RS AR I 3 AR )
JERELHET (29 1 em’) B2 T 4% HiEEd, HTY)
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®1 ZREAREHKREFRKTE (RFEH)

Tab. 1 Composition and nutrient levels of basic diet (air-dry basis) %
iH X 41(CON) 0.05%~F-Tifi R 2H.(T0.05) 0.10%- TR ZH.(T0.1)
item control group 0.05% taurine group 0.10% taurine group

J5¥l  ingredient

fafy  fish meal 45.00 45.00 45.00
BE#AS AR  enzymatic hydrolysis of chicken meal” 10.00 10.00 10.00
KEWRYEHE A  soy protein concentrate 14.00 14.00 14.00
EH  soybean meal 4.00 4.00 4.00
KEJER  tapioca starch? 18.00 18.00 18.00
EiH  soybean oil 5.50 5.50 5.50
MEEF4EE  microcrystalline fiber 0.44 0.39 0.34
R 545 Ca(H,POy), 1.50 1.50 1.50
SULAERE  choline chloride 0.50 0.50 0.50
P antioxidant” 0.05 0.05 0.05
HeEZTREL  vitamin premix” 0.15 0.15 0.15
YR TIREl  mineral premix” 0.50 0.50 0.50
VC vitamin C 0.05 0.05 0.05
JZiEL.  bentonite 0.30 0.30 0.30
B5#5%)  mould inhibitor” 0.01 0.01 0.01
A-fBR  taurine” 0.00 0.05 0.10
Hit total 100.00 100.00 100.00
EFRYIR  proximate composition

MAEHA  crude protein 4730 47.47 47.85
FLARW;  crude lipid 10.39 9.90 9.95
VEH  starch 15.62 15.62 15.62
#4y  ash 11.38 11.51 11.58
AL taurine 0.23 0.29 0.33

d: DRSTIMTEBRAK ARG AR, BEEE=80%: 2)IEM &8 =85 %: 3)TFERI N LEREN: ) TS A4EAERA350 /i

U, #E4%D, 100 /51U, 4i4KE40g, 445K 4, 4i24EKB, 8g, 4i4E%KB,8g, 44 5B,8g, 44 HB, 15 mg, D-AHE 80 mg,
Wifiz 30 g, D-iZFRES 15g, MR2.5g, WEE80g, #ERCI150g: Sy TFREAM 42, $83g, £ 15~30g, £3.5~7.0g, Hi23~46¢,
1 0.81~1.62 g, #i0.21~042¢, f10.11~0.22 g, i 0.02~0.04 g;: 6)FEEI NNIRES: NAE=98 %, WT LR AMEHEARA A .

Notes: 1) launched by Guangzhou Sintun Aqua-Tech Co., Ltd., protein content=80 %; 2) starch content=85 %; 3) main component is ethoxyquinoline;
4) per kg contains VA 3.5 million IU, VD5 1 million IU, VE 40 g, VK53 4 g, VB, 8 g, VB, 8 g, VB4 8 g, VB, 15 mg, D-biotin 80 mg, niacinamide 30 g,
D-calcium pantothenate 15 g, folic acid 2.5 g, inositol 80 g, VC 150 g; 5) per kg contains: K 42 g, Mg 8.3 g, Fe 15-30 g, Zn 3.5-7.0 g, Mn 2.3-4.6 g, Cu
0.81-1.62 g, Co 0.21-0.42 g, I, 0.11-0.22 g, Se 0.02-0.04 g; 6) main component is calcium propionate; 7) purity =98 %, purchased by Shanghai Yuanye

Bio-Technology Co., Ltd. (Shanghai, China).

FrRIVEFI IR AR &HHLL (HLE) Zefh, . o flfiR S Ik
[ (PAS) Je O FIVM AL O Yett,, AT LH 4
A BRI B R
1.4 HKMEERNIEIRS HE

B HR (WGR, %)=(W, — Wo) Wyx100%:;

¥ E 4 K R (SGR, %/d)y=(InW, - InW,)/t x
100%;

TR (FCR)=F/(W, - Wy);

AR L (VSL, %)=W,/Wx100%;

JFIA L (HSI, %)=W,/Wx100%:;

A3 B (CF, g/em®)= W/L**x100;

Hi% % (survival rate, SR, %)=N,/Nyx100%;
K, wo B W, 4300 Sk B AR 0 b o 1A R
KRR (g); ¢ AFI T REL (d); F A
B (2); WONBAEIKE (g); W, MR
It (2); W MRS EIFIEE (2); LoV HA
fARK (em); Ny 1N, 53508 54 RS ) Uk R
BORZK B (B).
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1.5 2&FMFREEFRDNE

KAy SR 105 °C BURHE T =AY )7
7 (GB/T 6435—2014) M5, A& H R & =k
FHULE & A% (GB/T 6432—2018) M 5E , MG
15 & 8 SR A i B 0E AT &G R (GB/T
5009.6—1985) Ml & , K43 R I 550 °C 4y
e Z4H T Y7V (GB/T 6433—2006) 1l 5E .

1.6 SEALIEFRHINE

A ALFR AR ELEE ML HIW =B (TG). B HE
2 (TC), #i%jH (GLU), 75 %56 & i (GOT),
W A (GPT)., & % JE I§ &£ A (HDL-C),
% R 1 (LDL-C). liF =i I8 WiiR (NEFA) il
B PR B R B (AKP), DL AR S A (TP), H
W= EE (TG). &LH & EE (TC), 4 R (HG).
PR A Rl (PK), 500 &30 H e st AR
TS, DLoME 2% b -6-BE 2 I (G6Pase) 5
AL (GK) W [ I BB P AR PR A
A, A TR AR E A TR 8 A 7 A 4 R
VL3R T, BT HBEFR{CH SpectraMax ABS 4=
WA PR
1.7 BpiEHLER R MM E

38 0 2R S HE 1 (TP). B 4E A B (TPS).
JE Wi B (LPS). TE ¥ (AMS) F RERH N 79 136 B
PR, 0 [ R R Y TR T,
Jit Fi B F1{ Sk SpectraMax ABS 4 % 1 i b [
[ A7 (L) ARAF 1.

1.8 FFBRZELAYI HAH & SR

JFAELHZYH 4% W EE B, 28 COmEmh B i
ARG R A AL A G SR AL 1] DT a4
JEEE 6 um WYY -, XHHIE Y] 73t 4T HLE 44
{4, JMLL O et 1 PAS Yefa, VI A HIMESE G
ZAE R ZE AL R A M HARAT BR A wl AT 6
5, {8 CaseViewer 2.4.0 -3k F g4
1.9 RNAZEl. R¥FE X mRNA EESH

FH Trizol 15 ¥ 2ELE R BB A R
23 Fl) R F R R HUS, RNA, H 1.0%
7 BN W B S FR K RS T HC 5E BE P, Nano-
Drop2000 (ThermoFisher Scientific, 3¢ [ ) &
RNA 1 45 B R B o 8 42 HUS 4% 19 RNA H]
Hifair® Il 1 Strand cDNA Synthesis Kit (gDNA
digester plus) C¥ & E YR il A A FR2A 7))

i ¥ 52 %% 5% B cDNA, 3f i National Center for
Biotechnology Information 7% 4% 111 24 fifi H 19 F&
1 cDNA ¥ %1, fifi i Primer 5.0 3 {4 5 i1 4¢
S Y E), mACERE YR A R A
(KV) #1768, qPCR 5I¥IFH) WL 2, B-actin
YENNS M, KA 0.5 uL cDNA 545 0.5 uL
. FUFEIY, 6 uL Hifair® gPCR SYBR Green
Master Mix (No Rox) 1 5 uL TTEE/KIE S, B
A 12,5 pLo SEMF P56 5E B PCR 72 /7 500E
95 °C 30 s; 40 MG (95 °C, 3~10s; 60 °C,
10~30 s); 95°C 15s, 60°C 60s, 95°C 15 s,
AR IANEE, WE2-2C )RR H 5
PRIAF G ek 5
1.10 HIESH

K H SPSS 26 BAFHATH I 0B, KA
P AT 7 25 S PR R 0, AR T 25 55 I A 1 )
TFEAN K )7 2231 (One-Way ANOVA), 427
W (P<0.05), FJH Duncan [C#/TH 5 £ HE
Lbie, J7 225 EA AR E , W H Dunnett [G
T3 gk it fr 2 E . 45 R - E bR
1% (mean+SE) &/~

2 gEH
2.1 FEKMHEERFIKIERR

WA SR 5k O B ) FBW., WGR.,
SGR ¥ & F T (3% 3). SXFRRAAILL, 0.05%
AREFRZHAY FCR, HSI, VSI 3 T [#% (P<0.05),

0.1% 4~ R 2 44 i) FCR. HSI. VSI & K&
P, HAW LR EES.

2.2 BIRKAFRERL 7

KMt (R Ko . B HAEI LA
KRS AR To 0 2 22 5 (3R 4), (HESINAF R
J& IF B KL B B & W R B (P<0.05), Horp
TO0.05 2 F1 TO.1 2 i JH-E KL A 105 7% & 43 51 F %
T 22.28% #120.73%,

2.3 RFRRBARTS

IO AR B TR SN OB DR S i T R
(P<0.05) (& 1-¢), H 0.1% 4= B2 4 AT IF TG 7k
-3 E KT CON 4 (P<0.05) (Kl 1-b), HFE TC
KA ZETE R E 25 (K 1-a), KISk
FEXT RS 0.10% 2B R 20 A7 IE A ZUE &
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&2 SI19F%)
Tab.2 Primer sequences
e~y LS TSI By
gene forward sequence (5'-3") reverse sequence (5'-3") GenBank no.
il-8 CGTTGAACAGACTGGGAGAGATG AGTGGGATGGCTTCATTATCTTGT XM_038713528.1
il-10 CGGCACAGAAATCCCAGAGC CAGCAGGCTCACAAAATAAACATCT XM_038696252.1
tnf-a CTTCGTCTACAGCCAGGCATCG TTTGGCACACCGACCTCACC XM_038710731.1
tgf-p GCTCAAAGAGAGCGAGGATG TCCTCTACCATTCGCAATCC XM_038693206.1
nf-xb AGAAGACGACTCGGGGATGA GCTTCTGCAGGTTCTGGTCT XM_038699793.1
sod CCACCAGAGGTCTCACAGCA CCACTGAACCGAAGAAGGACT XM_038713339.1
cat TGGTGTTCACGGATGAGATGG GGAGAAGCGGACAGCAATAGG XM_038704976.1
pepck TGCGTGGATGAAGTTCGACA GGGGTTGGTCTTGTCTGAGG XM_038696647.1
gbpase GCCTACTGCGTAACATGGGT ATCCTGCCTTGAAACTGGCA XM_038735544.1
pfk GTGGACGGTGGAGACAACAT GTGATACTGCGCTGCACAAG XM_038724196.1
pk CTCTTTCATCCGCAAAGC AATTCCCAGGTCACCACG XM_038700627.1
glur2 GAGCCCACGGTACCTTTACA ACAGAGGAGCGGATCAAAGA XM_038728861.1
gk GGGGATGGAAAGCAAATCTACAAT CACACATACGAGCAGAGCGAGT XM_038703173.1
gs TCACAGCCATTGAGGCAGAG GTAAAAGTGCCCCCTGACGA XM_038697432.1
fbpase CTTCACCTCCTGTGTGCTTG CAGCTGGCTCACCATCTGTA XM_038733827.1
accla ATCCCTCTTTGCCACTGTTG GAGGTGATGTTGCTCGCATA XM_038709737.1
fasn TGTGGTGCTGAACTCTCTGG CATGCCTAGTGGGGAGTTGT XM_038735140.1
atgl CCATGATGCTCCCCTACACT GGCAGATACACTTCGGGAAA XM_038705351.1
hsl ATCAGAGCTGGAGCACCCTA GCAGAGGAGAGCAGAAAGGA XM_038710965.1
mgl AAGGTTTTTCTGGCGAAGGT CGTGGAAGTTCAGCTCATCA XM_038723003.1
ppara CCACCGCAATGGTCGATATG TGCTGTTGATGGACTGGGAAA XM_038705497.1
srebf1 TTCCTCTCCCTCAACCCTC AACCCCAGAAACCAGAATACC XM_038699585.1
Ixr-1 CTCCCACCCCAATGACTTCC GCAGGCCCCTTCTTTCTCTT XM_038700506.1
Ipl AACCGCAATCCCTCGCC AAGGTCTGTGTTTCTGAGTTGA XM_038705351.1
gpat4 GTGTAAAGGCAGCCATAGCC GTGCCCACCAGCATTTTACT XM_038704699.1
dgatl CACGCCTCTTCTTGGAGAAC AATGGTACCCACAGCCAGAC XM_038724648.1
acadm TGGCTGAGATGGCAATGAAGG TTGGCGATGGAGGCGTAGTA XM_038717481.1
P-actin AAAGGGAAATCGTGCGTGAC AAGGAAGGCTGGAAGAGGG XM_038695351.1

e il-8. AN K-8, il-10. AU K-10, mfo. MIEMRIER To, tgf-f. BALEK K TR, nfxh. AT kappa B, cat. i LE M, sod. #
ANIEACHE, pepck. WERRIGEE IR ALIMAE, Gopase. W EINE-6-WERREE, pfk. BERRVEMEG, pk. PIIARRIANGE, ok MEIMEHAE, gs. HEH
GRS, g, HENEEIEEA-2, fbpase. RYE-1, 6- R, acclo. CEHAIREAIRILES, fasn. TEWTRR G RLHE, argl. JRIVTH i =BalIGEE, hsl.
WERBURIRINIEE, mel. BB HWIRNIE, ppara. S ENMYIBEASIAYINE R o, srebpl. BBERIETTAS GEAL -1 FXRAE, Ipl li&K
HREWIEE, gpatd. Hih-3-BERR M BEIL M4, dearl. ZBEHMO-BHIE I, acadm. HKEEBILMEGANL AR, S-actin. B-MBNEHH .

Notes: i/-8. interleukin-8, i/-10. interleukin-10, tnf-a. tumor necrosis factor a, 7gf-f. transforming growth factor B, nf~xb. nuclear factor kappa B, cat.
catalase, sod. superoxide dismutase, pepck. phosphoenolpyruvate carboxykinase, G6pase. glucose-6-phosphatase, pfk. phosphofructokinase, pk. pyruvate
kinase, gk. glucokinase, gs. glycogen synthase, g/ur2. glucose transporter-2, fbpase. fructose-1,6-bisphosphatase, accl. acetyl-coa carboxylase, fasn. fatty
acid synthase, atgl. adipose triglyceride lipase, Asl. hormone-sensitive lipase, mgl. monoacylglycerol lipase, ppara. peroxisome proliferator-activated
receptor o, srebpl. sterol regulatory element binding protein-1, Ixr-1. liver x receptor, Ipl. lipoprotein lipase, gpat4. glycerol-3-phosphate acyltransferase

4, dgatl. diacylglycerol o-acyltransferase 1, acadm. acyl-coa dehydrogenase medium chain, S-actin. B-actin.

8. HE e gh B 8 oR (K h-1~2), CON if
M58 AR, T 0.10% 2= Btk iR 25 11T 1fi. 5 v
A, AIEE R SE L, AR A BR A W HHES 5T

R E K7 2: 2 E /) sponsored by China Society of Fisheries

ZE A AT O Yeft 5 PAS YL (0 & B (1K1 i -3~6),
5 CON L, BhnA-tesig o A s Bl sk /b,
FLAG £ 0 18 v T AU A s b

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

2 IKPA 241, 2025, 49(5): 059613

®"3 4B KO RS E KM R E AR 200

Tab.3 Effects of dietary taurine on growth performance and morphological measurements of M. salmoides

TjiH X HE41(CON) 0.05%2F- TR 4H.(T0.05) 0.10%2F- TR ZH(TO.1)

item control group 0.05% taurine group 0.10% taurine group
Wi E/g IBW 19.40+0.20 19.27+0.15 19.20+0.21
K¥#E/g FBW 82.17+0.51° 88.41£1.36" 87.00£1.15"
HMEZ/% WGR 323.67+6.11° 358.84+4.15 353.26+8.04°
FEEAEKR/(%/d) SGR 2.58+0.03" 2.7240.02° 2.70+0.03°
Tk RE FCR 1.160.02"° 1.08+0.02° 1.13£0.01%
RIEZR/% SR 88.00+4.62 80.00+5.29 92.67+2.40
RES# I /(g/em®)  CF 2.73+0.19 2.62+0.08 2.64+0.08
JFAE/%  HSI 2.85+0.09" 2.21£0.26° 2.73£0.18"
WA /% VST 15.32+0.24" 14.19+0.07* 15.09+0.17°

TR BRI A 83 % 7 (P<0.05), FH.

Notes: The values within the same row with different letters are significantly different (P<0.05), the same below.

®4 FEEBENAOERSEERD KT IR (EE)

Tab.4  Effects of dietary taurine on body composition and liver composition of M. salmoides (wet weight basis) %

TiH Xt i&ZH(CON) 0.05%2F- TR 4H.(T0.05) 0.10%2F L 4H.(T0.1)
item control group 0.05% taurine group 0.10% taurine group

4£f1  whole fish

/K4y moisture 74.13+0.47 73.85+0.66 74.37+0.48
FA M crude protein 14.69+0.34 14.67£0.39 14.51£0.44
MW crude lipid 6.09+0.58 6.03+0.27 6.03+0.07
K4 ash 3.56+0.10 3.52+0.12 3.43+0.12
FFE  liver
7K4>  moisture 81.21+0.50 81.29+0.48 80.12+0.59
HAENT  crude lipid 3.86+0.05° 3.000.09° 3.06+0.08"
1.0 3.0r 80 .
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Bl 1 AREEgx K O B8 RTBEAE RS (I AE X iR iR R R
EpE BEA R R R 2 7 3 (P<0.05), .
Fig. 1 Effects of dietary taurine on liver carbohydrate metabolism and lipid related biochemical indexes of M. salmoides

Different letters in the figure indicate significant differences (P<0.05), the same below.

2.4 [MEEKIERR GLU. LDL-C. GPT. GOT /K F ¥ i Z [ A%,
AL L SRR TC K B B2 5%, 1 AKP 55 HDL-C Il & 3 Fk % (P<0.05) (3 5).
5 CON M, WnA-mime 5 R B e Y iMyE B4, 0.05% 4-Mi R 40 /) I3 TG, NEFA & &
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5

ElhR  ARRER A O RSP RT AR A RS KR 00

100 pm -

1~2. CON. TO.1 H KN HE 4 (400x); 3~4. CON. TO.1 £ [f1 T IF PAS ZL €8 (400x), HMEHE R BRL; 5~6. CON. TO.1 414 O

£, (400%); S5 Bl i i i o

Plate Effects of dietary taurine on liver histology of M. salmoides

1-2. H.E staining in the liver of CON and T0.1 groups (400x); 3-4. PAS staining in the liver of CON and T0.1 groups (400x), the black squares are gly-
cogen granules; 5-6. Oil-Red-O staining in the liver of CON and T0.1 groups (400x), the black circle are fat droplets.

x5 HRER A OB MIEE ISR

Tab.S5 Effects of dietary taurine on serum biochemical indexes of M. salmoides

TH X} & ZH(CON)

item control group
4B/ (mmol/L)  GLU 11.82+0.27°
S EE/(mmol/L) TC 5.53+0.19
Hil =E/(mmol/L) TG 20.98+0.68"
o 2% % g B8 A /(mmol/L)  HDL-C 1.84+0.03°
L% FE g (1 /(mmol/L)  LDL-C 5.48+0.17°
I 25 HE T R/(mmol/L)  NEFA 0.26+0.02°
BHFZEM/(U/L) GOT 48.37+1.20°
HNFEZR/(U/L) GPT 77.304£9.13°
PRIEBERRES/(U/L) AKP 7.404£0.13"

0.05%4F- T FRZH.(T0.05) 0.10%- TR ZH.(T0.1)
0.05% taurine group 0.10% taurine group
10.15+0.40° 9.77+0.28"
5.12+0.05 5.87+0.13
18.56+0.97" 21.01+0.81°
3.62+0.10° 2.15+0.09*
4.26+0.05 5.04+0.01°
0.16+0.01° 0.28+0.01°
34.61+0.71° 23.41+0.87°
41.81+6.04° 23.56+2.84°
9.69+0.15° 8.70+0.12"

i F{ET CON (P<0.05).
2.5 MAEHLESEM

e Wt | TR AR S M A A 2 RN
225, HUS AR R 5 AR R T 2
P, H A1 R 24 VE B S 1 X 25 = T CON
(P<0.05) (3 6).

2.6 RFBREFEM ISR XERE M REERIX

AT R ZH AT HE G6Pase T 11 i & ik T CON,
1M GK.. PK i i 3 5 T CON (P<0.05) (£ 7).
HEEIRITH, 5 CON UM, 46 iR 40 i)
pfk. gk, glur2 BFE 3 LR, 1 hp ik g
TS, TR U K- 0.10% I fbp
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*®6 SRR ADRLHEHLEETRMm

Tab. 6 Effects of dietary taurine on intestinal digestive enzyme activities of M. salmoides

TiH X 41(CON)

item control group
NG WilitE/(U/g prot)  lipase 2.02+0.08
VR EE/(U/g prot)  amylase 0.26+0.01°
Ji# 4% 1 /(U/mg prot)  trypsin 46.61+2.63

0.05%4F-TEFRZH.(T0.05) 0.10%4- TR ZH(TO.1)
0.05% taurine group 0.10% taurine group
2.16+0.06 1.95+0.12
0.34+0.01° 0.33+0.02°
47.80+2.35 48.84+2.02

®7 HERERX A ORSRTAEYE N SE X BRI

Tab.7 Effects of dietary taurine on liver carbohydrate metabolism enzyme activities of M. salmoides

gE| it HEZH(CON)
item control group
WL RE-6-BE BRI/ (ng/mg prot) G6Pase 1.16+0.03
T % B/ (ng/mg prot)  GK 1.20+0.01°
VAR R4/ (U/g prot)  PK 22.96+0.94°

0.05%2F- R 4H.(T0.05) 0.10%2F- TR ZH(TO.1)
0.05% taurine group 0.10% taurine group
0.98+0.04 1.05+0.04*
1.47+0.02° 1.49+0.02°
29.64+1.30° 27.40+1.21°

F3k 8 E T (P<0.05) (K 2).
2.7 RFREBE R BIHEXEEFRIX

5 CON MM, R4l @& T 1 A5
PR D\ Sk & BOAH e L R o1 A H I = B8 A& AR
KA dgatl (KK, H 0.05% 4 1% iz 41 1Y
srebpl . acclo 223k W E T, 0.10% 418 R 21
[ fasn. gpatd KK WE TR [AIE, A-fEpRdd
B BE W5 7K ff A O B hsl . mgl . Ipl. atgl Ffg
Wi R B AAR L acadm . ppara WZAE T
e, b 0.05% A B A AE mgl, Ipl HPY
ik L5 CON A RFEZES, 0.10% R4 1E
hsl. Ipl. atgl. acadm. ppara ZEH BRI 5
CON A I #& 22 5% (P<0.05) (&1 3).

2.8 BTEEREE. MmEMHHEXERERIE

5 CON fH L, A= 1R 21 %) I I 40 20 fE AR
KM cat, sod FIPLR K F il-10, tgf-f ik ik

= L1 (P<0.05), e % K F nfxb A il-8 H)
A2 25 R (P<0.05). tnf-o FOFH X 18 4%
TG 3 25 5 (] 4),

3 Wi

NSRS S TN G B A IE S T IEWN
FR TR R RRE AR ROR B BT, R
FHCT R, R v el v o8 0 27 Rt R ml
DE IS WNINES S1GE o8 L P AN - F NN
(Takifugu rubripes)® | g | Ze8 A 5E 0 [ Epi-
nephelus fuscoguttatus (2)xE. lanceolatus(3) 1%,
¥ A (Ctenopharyngodon idella)™® B 53 il &
B, VE A R ok e AR R R AR K,
TECVF T 6 5 1 R A% B ke £ 2 X R} o 3R ) o
AT ACARAS Y, IS AR B R I R 11 SR ) i
TE R B PR B TR, U A R 0 TS R DA
P e R PR )y B A AR, R I AT e

i) = CON = T0.05 =2 T0.1 < = CON =@ T0.05 = T0.1 < = CON = T0.05 = T0.1
530 ¢ 5 l5 520
C
i 8 ¢ p 18 8 b BS15F b
X2 205 p X 2 1.0 baXZ .
K& K& £1.0
510 ERTE 5
£l onn Al
5 oL : A0 5 5 oL :
e pfk Pk gk e gbpase pepck  fbpase e glut2 gs
T W5 2E BEIR & RS i
glycolysis gluconeogensis glycogen synthesis and transport
(a) (b) ©

2 ARAERI K O ARGARTAEFE (X518 X B R RIAR R0

Fig.2 Effects of dietary taurine on liver carbohydrate metabolism related genes expression of M. salmoides
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Fig. 3 Effects of dietary taurine on liver lipid metabolism related genes expression of M. salmoides
< = CON = T0.05 = T0.1 < ~ D CON = T0.05 = T0.1 ) = CON = T0.05 =2 TO.1
2 15¢ 2 3.0 240
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g L al £ L . N TLE 111
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Fig. 4 Effects of dietary taurine on liver inflammation and antioxidant related genes expression of M. salmoides
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chromis nilotica)™ , 2438 A1 BEA FIFE AL 2
ARG, AR I TS I AR TR A R B
I35 GLU ZK-F-FH# 2 2, Horb TO.1 2011

2 A
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S ECHE, XPORT S SHR AR =4
149 DK B Tl 1) 3% A N SR R R AR Y W T i L S
A SRR P B BLIR AR, WA ) OC S il
{45 PK. GK Ml PFK, M8 5 A 1) 56 S i 0 15
PEPCK. G6Pase fll FBPase, A5t &I, #h7T
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Effects of taurine on growth, glucolipids metabolism and
hepatic antioxidant of largemouth bass (Micropterus salmoides)

BIAN Yanxin ', XIEKai', CAIMinglang', ZHUBo', ZHOU Xixun?
HUYi", ZHANG Junzhi"

1. Fisheries College, Hunan Agricultural University, Changsha 410128, China;
2. Yueyang Yumeikang Biotechnology Co., Ltd., Yueyang 414100, China

Abstract: To evaluate the effects of taurine on the growth performance, hepatic glucolipids metabolism, and hepatic antioxid-
ant capacities of largemouth bass (Micropterus salmoides), with an initial weight of (19.00+£0.20) g were reared in cages (120
cm x 80 cm x 150 cm) for 8 weeks. The high starch control group (CON) was set at an 18% tapioca starch level, and 0.05% and
0.10% taurine (T0.05 and T0.1) were added based on this control group. The experiment consisted of three treatments, each
with three replicates of 50 fish per replicate. Results indicated that taurine addition to high-starch diets significantly increased
weight gain rate (WGR) and specific growth rate (SGR), while significantly decreasing liver crude fat and hepatic glycogen
content. Intestinal amylase activity was also significantly elevated. Histological staining with H.E, PAS, and oil red O revealed
that hepatocytes in the 0.1% taurine group were structurally intact, with reduced glycogen and fat droplets compared to the
CON group. Serum glucose, low-density lipoprotein cholesterol, glutamic oxalacetic transaminase (GOT), and glutamate pyr-
uvic transaminase (GPT) levels were significantly decreased after taurine addition, whereas alkaline phosphatase (ALP) and
high-density lipoprotein cholesterol (HDL-C) levels were significantly increased. Hepatic G6Pase activity was significantly
decreased in the taurine groups, while GK and PK activities were significantly elevated. The expression of genes related to gly-
colysis (pfk, gk and glut2) was up-regulated, while the expression of hepatic lipid synthesis-related genes (dgatl, Ixr-1, srebpl,
accla, fasn and gpat4) was down-regulated. In contrast, the expression of lipolysis-related genes (hs/, mgl, ppara, Ipl, atgl and
acadm) was up-regulated. Compared to the CON group, the expression of antioxidant-related genes (cat, sod, il-10 and gf-f)
was up-regulated in the taurine gropus, while nf-xb and i/-8 expression was down-regulated. In summary, adding taurine to high-
starch feeds can improve growth, regulate hepatic glucose-lipid metabolism, increase carbohydrate utilization, reduce hepatic
glycogen deposition and lipid accumulation, and enhance the antioxidant capacity of M. salmoides. Under the experimental
conditions, the recommended taurine addition in M. salmoides feed was 0.10%. This study provides a theoretical basis for taur-
ine's role in regulating glucose and lipid metabolism and offers technical support for improving carbohydrate utilization in

aquatic animals.
Key words: Micropterus salmoides; taurine; high-starch; glucolipid metabolism; antioxidant
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