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N LR A 2 A B AR, R TR I M T i
SPRRA IR . B, G b s e R
AR T LA 2 e 38 97 5 5 0 4 A K P R A
EARE o AU 2 0L 3 R 2 5 I 1 32 4 B T
JFRE S ESZ 45, DUIIE I R R 2R R A 2 R, T
Uk o A R R R 5 A R PR T I 4
JRVH R (A IR ), AN T % 4% o A PRI A
— 7 T 2R R T LA B AR A R, B
— 7 T A TR 5 R 8 T A LA (e R )
M0 R, TR AT G2 A s 1) 2% AR ), ST A
PRI R RS, ZERNSS RS s, BEvHRR
R AR A R R L I RN . e
IR L, BRI R 4 A R 14 1 P K
RO ABENES, A W I A L%
BHIGE . 1 SR SR A Y v 2, TR
Ve Ay, BAARKEMTRME. M,
ARSI AR TR R 4, IWAEKPERE . 4

SEALRE ST . S 1 LR 3 0 B 5 e A5 A JRE AR )
NI IR 5 A B A AR AR R AR, W IR A
AR R AE AR A e G S AR BB AR, [R]I
K Bl e B SR AR PR ) S

1 MESIHE

1.1 LI

DLy E XS RRY . EORURIAR R o
SRR, MRS R, ETHA NS
BB ) — Fh AR, 23 S 0.03% B T R
(BA). 0.5% 4-fiffi iR (Tau). 0.03% AHITEZ+0.5% 4
Tt 12 (BA+Tau) Bt il A% 4 Fl % & CHLEE 1 46%) 55
JIE CHLAG DT 10%) (9S24 ik (R 1) A k&
320 pm G IR IS, BHRMBER G5, HlBURAR
A 2.5%3.0 mm [REBURLEDEE, AR S T 4 °C
vKFE R 2 o

® 1 EWAREMKEEFRKT (RTEA)

Tab.1 Composition and nutrient levels of test diets (air-dry basis)

H5H|  groups

WiH  items
X control BA Tau BA+Tau

JEH/% ingredient

¥ fish meal 35.00 35.00 35.00 35.00
[® 7= %S ¥ domestic chicken powder 10.00 10.00 10.00 10.00
Tl soybean meal 12.00 12.00 12.00 12.00
KEIKRAGHE  concentrated soy protein 4.00 4.00 4.00 4.00
FIFFERH  cottonseed protein 11.00 11.00 11.00 11.00
INEEEFR  wheat gluten 3.00 3.00 3.00 3.00
Mk flour 13.00 13.00 13.00 13.00
i3 fish oil 2.00 2.00 2.00 2.00
Gl soybean oil 5.00 5.00 5.00 5.00
SALAEBE  choline chloride 0.50 0.50 0.50 0.50
R 2 Ca(H,POy), 0.50 0.50 0.50 0.50
JH7ER  bile acid 0.03 0.03
PR  taurine 0.50 0.50
HETVREE composite premix” 3.00 3.00 3.00 3.00
AR 4EER  microcrystalline cellulose 1.00 0.97 0.50 0.47
BEIERS % nutritional levels

HE A crude protein 46.61 46.31 46.12 46.68
HMIHEWT  crude lipid 10.75 10.94 10.76 10.75
HIKS>  crude ash 11.82 11.72 11.82 11.79

T 1) G RTURRI R Y URR . 484 R BURRKmg/ke), HE4EFA 18, HEED; S, 4EKE 150, 443 C (350 gkg) 500, 44 B, 16,
YEE KB 20, HEAEEKB, 6, 4EARK, 18, HZHE 40, JUEFE 320, 2/ 60, MR 80, MER 5, EWR 2, LSAEMEM 100. ¥R BRE
(mg/kg), %H30, #0150, €100, 44, Bk25, £¢35, 412, 1.6, 0.2, £ 0.8,

Notes: 1) Vitamin premixes and mineral premixes. vitamin premix (mg/kg), VA 18, VD3 5, VE 150, VC (350 g/kg) 500, VB, 16, VB¢ 20, VB, 6, VK,
18, riboflflavin 40, inositol 320, calcium-D-pantothenate 60, niacinamide 80, folic acid 5, biotin 2, ethoxyquin 100. mineral premix (mg/kg): Na 30, K
50, Mg 100, Cu 4, Fe 25, Zn 35, Mn 12,1 1.6, Se 0.2, Co 0.8.
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1.2 RFEEE

S by 2022 RO 32 T R RO 1 R B
“Hifti 345, Wy T SR AR A FRA A,
BRAEE NPEIITE R G PIE G, FHRT S
b 15 do BEHUA BT 3% I3 45 AR 1 2R 65 [ 4
IRIRTE (15.3320.23) g], BEBLIY O 4 ALBRA,
MEMAE 3ANEL, BAEL 30 KM, 78
FENIRAKTEFRFRIE R G (A 180 L) 1l 5% 8 JA .
FRAE AU R i 58 F kK, B R 2 K (8: 30,
17: 30), JERJEWI N 121 12 D, S5 A K IR
25.0~28.0°C, ¥#fitE=6.7mg/L, HHA<0.42mg/L,
pH 7.3~7.9,

1.3 HEEE5SH

o R E AR SRS 240 )5,
FH 0.01% MS-222 k5 2 BRI, B8R
BEMLE 3 & f FH T o i o A2 52 BE AL
B S R, TEKEE LA o B I E R i e 41 4
TR R S5 —80 °C VKAR AT 4 o B~ E A BEAL
s Bfn, H—W Mg gs AR # KR, 37 RP
I AR A s, AR M 4 °C VKAR I B L
(4 000 r/min, 10 min), Y I TE T—80 °C VKA
. BAELREII 3 Bf, 405 H A,
TERA R EBAL I LT 1 em® (09 I 2H 28 T i 2
LY. BAEERYLE 6 B, ELEEES
e FH KA Y i ) A AR, AR A AR A B2 3
mm’ B A5 8 T8 L 8URE B, BT A AT 500 pL
RNA £ 91% (TaKaRa, H7) (1) JCH JoR .04
W, TR EUE R R 80 °C UKAAIRAT, T 3R AR X
FEIR R E o SC 6 L AR N DA S S
K Eh WS B, I IS S8 P2 B 2
E R i B PHAT o

T HLE I AR 6 M FHLAE 5 7 ok
L E A (GB/T 6432—2018) 1l %E ; FLAE T
SRR MRS (GB/T 2479—2003) il 5E ;
FHL K 4y & 8 SR 550 °C I 3 4 48 B2 1 (GB/T
212—2008) W& 5 JFE B 7 2 2k >R FH G047 —H B
P RE o

FFRE 40 27 % 40 K FH 95 ARG P 21 G W
(H.E) %0 . 78t W B (OLYMPUS, DP73,
JERE, BHA) T, $ARE,

By BARMHIEARRE SRR R ENAEY
T AR B BT 500 & I 8 S Ak W 7 AL i (SOD,
WST-136). id &L A (CAT, s ) . B

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

H S AL Y B (GSH-Px) . 45 556 &l (AST, Lt
k), BN R (ALT, #i K k) LUK N
(MDA, TBA %), Hi =g (TG, GPO-PAP fifik)
1 IE [ B2 (TC, COD-PAP [iff i) & 2 Y% Fl g
SRR T AR R G, e kS
PR 0] & U0 B A7 o I SR FH I A A (Accu-
Chek Active, Il 5 07124155, &)
i, A LB (DAO) Al D-FLR (D-Lac) % H
ELISA iU & (LA RHE A R &) D E .

KARE A I KHIE R RNA fHi ]
RNAiso Plus i 7 (TaKaRa, H A )42 H, i H
NanoDrop2000 j# {73 6 B 31 (Thermo Fisher,
F ) MAE S RNA VR FEIFE S B % 1000 ng/pL,
Bifi J5 o S % 5% i 77 & PrimeScript™ RT reagent
Kit with gDNA FEraser(TaKaRa, H 7<) ¥ #2 HH) &2
RNA %580 ¢DNA, I/ DEPC KR4 H .
K H 9% 2 i PCR {¢ (Bio-Rad CFX96, £ [H) i
17 qRT-PCR Kzl , 519750 L3R 2. LA B-actin K
WS, SR 27880 L I A ik it
1.4 HEAR

P K (SGR, %/d)= (InW~InWp) / 1x100%;

HE R (WGR, %)=[(W~Wo) | W]x100%;

BER (FR, % /d)=F / [(W,+ W) / 2 x £]x100%;

kLR B (FCRY= F (W ~Wy);

TEIE 3R (SR)=N,/N,x100%
K, w,(g) F Wy () 43 WA 2R R R i
RE; 1 (d) NFRFHLI REL; F (o) EE R,
N, Fll Ny 535l e m 2R BB Uh AL
1.5 IS

K SPSS 25.0 #4512 55 T 45 %5 4 12F 47 %L
K % 7 22 43 B (Two-way ANOVA), % 7 I & i}
(P<0.05), ] Tukey #17 2 H Hbik . GeitEdE L
VB H AR EZ (means+SD) KR o

2 4R

2.1 FEHERFIS-RRER IS K O B EA L K REFN{E
4B R HIFZ I

TR AT | A B R Sk s A A 4
F4R 7 FBW. WGR Hl SGR K-, HZZ . # I
L HAE BRI (P<0.05)(3 3). 1fi Tau F1 BA+Tau
20 FI. FCR & Z AL T HAB L (P<0.05), #5504
K B B3 R 2R 100%
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#*2 SBPEE (RT-PCR) 3|41 F75
Tab.2 Primers pair sequences for real-time PCR

£ LS NS FEHIR N Top BRS

gene forward primer(5'-3) reverse primer(5'-3") products length GenBank
sod TTTTGAGCAGGAGGGCGATT CTGAGCACCTTGTCCGTGAT 258 119895678
cat GGTGTTCACGGATGAGATG GGAGAAGCGGACAGCAAT 178 119893048
GSH-Px CGTTACACTGCCAAGGGACTCGT GCCATTCCCTGGACGGACATAC 120 119886459
il-8 TCCTGGCTGCTCTGGCTCTC GGATGGCCCTCCTGTTAATGG 111 119892024
o GCCAGCAGCATCATTACCAC AACCAGGACGGACAGGAGG 115 119885912
il-15 CGTGCCAACAGTGTGAAGAC TGGACAGAACAACGGGACTAC 193 119914255
tef-p GGCAATGTAAGCGGTATGTC CTTGGTGCTGTTGTAGAGGG 186 119882881
tnf-o. AAATAGTGATTCCTCAAGACGG TGAACAGTATGGCTCAGATGG 126 119906 688
gbpcla TCAGGTCATGCTATGGGTGC TGACTTGGTGTGGGAAGTGG 196 119915800
2ys2 CATCGGTCATTTCCACG GCCTATCACCTGCCTCC 185 119918252
pckl ACGTCAACTGGTTCCGCAAGA TGAGGCAGGTAGCCCACAGC 142 119886115
pyel AACCAACGGCATCACTC AGGGCAGCATTATCAACA 144 119910231
gck CTCGCTCTGCTCGTATGT CTCCCTTCCTCCGACTG 208 119891486
pfkla GCATCCCTATCTGTATAATCCC TCCACATTAGTCTTCAGGTCGT 274 119904003
pklr GATGACACTGCCGGACTCTT ATTGGCTCCTGGTCGATGTC 105 119897542
srebpl CCAGGACCGAACTCAGCTTT TTGAGGTGAGGACGACAAGC 273 119888831
acaca TGTCTTCCTGAGCCTTTCTTC GGTGATGTTGCTCGCATACTG 189 119896220
eptl CATTACAGGGACAAAGGGAA CACGAACAAAGGCACAAG 121 119893292
ppar-a. CCCGTCGTCAGTTGTTTAT CTGGAAGCGGCAGTGTT 250 119893378
z0-1 GGCAAGAACCACCAAGAGG GCTGCGAAGACCACGAA 141 119893804
claudin-1 CCAGTTTCTCCTGCCGTTG CAACCCAGCCAGGAAACAG 169 119898961
ccludin-1 CCTGCTCAGACTTCTTGCCG CTGTTGGACCACTCACTGTCTTTC 99 119902247
f-actin CCATCTATGAGGGCTACGC CGGCTGTGGTGGTGAAG 123 XM_038695351.1

%3 PEITEEFNA-RRER I K O E & K sERY M
Tab.3 Effects of bile acids and taurine on growth performance of M. salmoides
T poi Two-Way ANOVA (P)
items control BA Tau BA+Tau BA Tau BAxTau

WY E/e 1BW 15.33+0.23 15.30£0.18 15.40+0.15 15.38+0.20
AK¥)E/g FBW 62.38+2.73* 70.95+0.25° 70.88+1.55° 71.83+2.56° 0.004 0.004 0.012
WEE/% WGR 306.91+17.80° 363.70+1.66° 360.26+10.04° 367.06+16.60° 0.003 0.006 0.011
e E KR /(%/d) SGR 2.50+0.08" 2.74+0.01° 2.73+0.04° 2.75+0.07° 0.003 0.005 0.009
HWER/(%/d) FI 2.62+0.03" 2.64+0.05° 2.38+0.05° 2.42+0.02° 0.204 <0.001 0.657
Tk RE FCR 1.06+0.05° 1.01+0.02° 0.89+0.03* 0.88+0.05° 0.340 <0.001 0.409

TEEZE/% SR 100.00 100.00 100.00 100.00
Vi [FAT R B AR A R R R R 4RI 2 57 1B 3 (P<0.05), R IHl.

Notes: Values in the same row with different letter superscripts were significantly different between groups (P<0.05), the same below.

2.2 BETERANAREER X K O B85 M E % LIER
SEA!

TR P RS L A il R B K A TN e
FEAR LTS GLU. TC. TG & & & ALTHI AST i
P (P<0.05)(F 5)o BEAN, MHER 5 40 B fiR XTI

HPE K FE2:2: 3290 sponsored by China Society of Fisheries

TRk b BT R | A R PRk BB G S I 24
Hitm ey LA LR DT S AR AU
WA B (P<0.05), 1 %4 Rl K 7 & B A B
P = el 11 R (YA E D o< W = )
FIUHRE 2 B 394 B 2 I (P<0.05) (% 4).
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Tab. 4 Effects of bile acid and taurine on body composition of M. salmoides

TiH Sof Two-Way ANOVA (P)
: BA Tau BA+Tau
items control BA Tau BAxTau

54 body composition

JK53/% moisture 68.56:+0.28 68.44+1.05 68.93+1.37 68.00+1.22 0.417 0.960 0.528
HEH/%  crude protein 15.40+0.19° 16.53+0.45° 16.60+0.18° 16.040.29° 0.002 0.423 0.079
HLIEW/%  crude lipid 9.78+0.09"° 8.93+0.13" 8.96:0.31° 9.19£0.13" 0.020 0.031 0.001
HZK5Y/%  crude ash 4.4320.09 4.38+0.24 4.33+0.10 4.14£0.12 0.208 0.087 0.473
FFIERRZ>  liver composition

FFHAEAR I /%  liver lipid 6.74+0.27° 4.39+0.18" 4.12+0.57° 3.48+0.42° <0.001 <0.001 0.005
W/ (mg/g)  liver glycogen 52.35£3.27° 36.26£2.17° 38.09+2.53" 34.75+1.92° 0.007 0.031 0.043

=5 PETEEAFIARERAXT K OB &S I LI FRAV RN

Tab.5 Effects of bile acids and taurine on serum biochemical indexes of M. salmoides

i g Sof B Two-Way ANOVA (P)

items control BA Tau BA+Tau BA Tau BAxTau
H%HE/(mmol/L) GLU 2.10+0.26 ° 1.40+0.32° 1.70+0.21° 1.48+0.21° <0.001 0.583 0.190
K I [E BE/(mmol/L) TC 8.86+0.45" 7.64+0.59° 7.72+1.02° 7.22+0.39" 0.005 0.008 0.193
H i =&/(mmol/L) TG 2.22+0.17° 1.50+0.45° 1.91+0.13° 1.74+0.14® <0.001 0.733 0.019
HRNFEM/(U/L) ALT 1.76+0.10° 1.39+0.17° 1.28+0.31° 1.35+0.30° 0.065 0.010 0.075
BHAEHF/(U/L) AST 8.46+0.49" 5.7240.65 6.07+0.79" 5.90£0.61° <0.001 0.001 <0.001

5 TG &5 M AST I HEAF 1SS B2 (P<0.05). T PR AN R T i0-10 tgf-B MIARRNT R I

o . ’ IKAF- | BEARAR 58 40 L PR 5 il-18 R A X 2R 3k K T
2.3 Hﬂ;fﬁai%ﬂq:ﬁsﬁﬁﬁﬂj(D%ﬁﬁﬁ?ﬂﬁﬁ?% \ %ﬁﬂrﬁl (P<0.05), T 7 2 Wi 4 46 40 B R F -8 il inf-o ()

o
TRk R RIS . AR R A B SN B X ERIAAKCE (P>0.05)(K] 2). HARYTRR 5 4 4R
S48 75 IEBE SOD. CAT il GSH-Px 6 M . Fff AL il-10 Al il-18 fOARRS Fak K PA7EAE 3 H.
MDA it (P<0.05), EL SOD Fil GSH-Px J% 1157 R (P<0.05), WES K PL, 255256 41 AT HE 41 Uiy
il *4'4: ﬁﬁ 1% FIE H s — 3 > JA) f&l—i’ﬁzﬁﬁ OEA! {ﬁ , 1@X¢Rﬁéﬂﬂ?ﬂﬁ5%ﬁ@kﬁ (Eﬁﬁ)o MEHZIY] AT
(P<0.05)( 1), WEEFE) BA . Tau Fl BA+T 4 AT 40 MR FUE . HE

L
FUR I R Ay o AR, MG, St

- = '§ 37 == X}l control
T = O85 2 bpb ¢ == BA
£5 250 1 _ 54 control ¢ i 12 & 2 i 5 —
o © 900 | =BA ¢ ! 10 5 8 @ 2f == BA+Tau
Eg —Tau é 08 £ .9 33
D g 150 | =BA+Tau bl °ER Hﬁ 5
& 5 100 2 ; 0.6 g 5 25 |
= e abbb : 0.4 29 = = 2
& = 50 H <Tﬂ < =
Bl = e | b.b H S [
535 20 ab 5 02875 =
=% 1 s 0o 118 ER)
2 E SOD CAT GSH-Px MDA K g i-10  wgfp il-1p -8 infa
© R EET
different indices different genes
1 RETERFNA-REEL 3 A O BB &5 AT B 2 FEHERANA-RARS T K O B ESRT AL S R B E
MEMIEIRHIEN TIEKF RN
Fig. 1 Effects of bile acids and taurine on liver Fig. 2 Effects of bile acid and taurine on liver immune
antioxidant index of M. salmoides genes expression in M. salmoides
[ K 722 2: 32 /5 sponsored by China Society of Fisheries https://www.china-fishery.cn


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

K24, 2024, 48(9): 099603

& hix EEI+Ea$H¢ﬁ%iaX‘Ij<D¥_ﬁH$HFﬂ

SR Sy
275+E’J?'ﬂl‘]

1. X B ISR, 2. BA IR AR, 3. Tau ZHIFIE SN, 4. BA+Tau 2T IEAMUL, 5. 55 BEALFFIE U, 6. BA A IESI A, 7. Tau 4 IEDT A,

8. BA+Tau 4LHFIEYI A .

Plate Effect of bile acids and taurine on liver morphology of M. salmoides (<200, H. E)

1. control group liver appearance, 2. BA group liver appearance, 3. Tau group liver appearance, 4. BA+T group liver appearance, 5. control group liver

section, 6. BA group liver section, 7. Tau group liver section, 8. BA+Tau group liver section.

2.4 BEGTEQANA-fEES K O AR S5 RT AR BB B X5
oA

TR R A6 R A SIS TR I
e IL R gk, pklr TIOR3 R pygl
AR AF XS 21K K- | WEE%%‘E%I pekl AT
ik K (P<0.05), 17 AN 5 i BE AR O 3 B gys2,
gbpcla Fl pfkla E@*ﬁxﬁ'«%@k% (P>0.05), HAHIT
FiR 55 4 il R X 3L R gk (AR ik K SE A7 7E 5 L
Y1 (P<0.05)(&l 3).

37 b = X/ control
= BA

== Tau
== BA-+Tau

bbb

a

AT 0K i
relative expression level

pfkla  pklr

gys2  pckl gbpela pygl  gck
ENGE-TS
different genes
E 3 REERANAREELNT K O B ESAT AR AR A ERE
IKFRIFNE
Fig. 3 Effects of bile acid and taurine on expression

levels of liver glucose metabolism genes in M. salmoides

A e S T R PR B A B R I 2 R R

IMFRIEIN eprl BYRAXT IR | FEARAR G 5 ik

acaca FJFIXF IR (P<0.05), AT G

WL srebpl F ppar-o BHA XT3 35 7K (P>0.05)

(F 4). H &2 mPseBEAEHXIIER cptl Fl acaca
RS IR TR A 25 RN (P<0.05).

2.5 RETERFNAFRRER XY K O B EARAIE R AV
TR IR R L A TR B IR £ AN )

https://www.china-fishery.cn

§ 3¢ == X[ t& control
5 ¢ — ?
 § o w— BA+Tau
N g by
= o 1+t aaa
e
20
srebpl acaca cptl ppar-o.
ENEES

different genes
4 PEHERANA-RAEG X K O B E5RT A AR S B E =&
A AT
Fig. 4 Effects of bile acid and taurine on expression

levels of liver lipid metabolism genes in M. salmoides

F R ® 38 SOD. CAT I GSH-Px 1 £ . F& A%
MDA % & (P<0.05), H &% MDA & ® A 165

HEZM (P<0.05)(& 5). BLAh, Wk AR R . 4
il 72 B S I 2 AN T 47 B 2 AR P T A7 % A i P
Fil-1B. il-8 F tnf-a BIARXTFIRIKF, M3 4

= X]L I8 control

= Tau
80 == BA+Tau

60 I b
40 ‘ps
20 F"ﬂii rﬂ'

—_
(=3
(e}
_ = NN
S L O W

o o
W

W

antioxidant enzyme activity
fi% & ft/(nmol/mL)
malondialdehyde content

A BEE P4/(U/mg prot)

SOD CAT GSH-Px MDA
ENEE 2

different indices

B 5 BEERAA-RAEL XK O B85 R71E
MENIEFRIF Y
Fig.5 Effects of bile acid and taurine on intestinal
antioxidant index of M. salmoides
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Synergistic effects of dietary bile acid and taurine on growth performance,
liver health and intestinal barrier of Micropterus salmoides

HUANG Jia', RAN Xudong', LIU Xinping', HU Wei’, TANG Renjun’,
ZHENG Juan®, CHEN Yongjun', HE Yuanfa', LIN Shimei"

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education, College of Fisheries,
Southwest University, Chongging 400716, China;
2. Changshou District Agriculture and Rural Affairs Commission, Chongqing 401220, China;
3. Liangpin District Agriculture and Rural Affairs Commission, Chongqing 400020, China)

Abstract: Micropterus salmoides is a significant species in China's aquaculture industry, offering considerable
economic benefits. Diet and nutrition are crucial for addressing various issues in the aquaculture of M. salmoides,
including growth, health and disease resistance. Bile acids and taurine are bioactive substances that participate in
various biological and physiological processes in animals. To investigate the synergistic effects of bile acid and
taurine in the M. salmoides diets, four isonitrogenous (46%) and isobaric (10%) experimental diets were designed
respectively by adding 0.03% bile acid (BA), 0.5% taurine (Tau), and 0.03% bile acid + 0.5% taurine (BA + Tau)
to the basal diet. M. salmoides, with an initial weight of (15.33+£0.23) g, were reared in an indoor recirculating sys-
tem for 8 weeks. The result indicated that the growth performance of M. salmoides significantly improved with
the addition of bile acid and taurine, whether used separately or combined, while also reducing serum glucose
(GLU), triglycerides (TG) and cholesterol (TC) levels, and activities of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST). Compared with the control group, the experimental group exhibited a signi-
ficant increase in liver antioxidant enzyme activities —superoxide dismutase (SOD), catalase (CAT), and
glutathione peroxidase (GSH-Px)—and a decreased malondialdehyde (MDA) levels. Additionally, mRNA
expression of lycometabolic genes (gck, pkir, pygl, pckl) and lipid metabolism genes (cptl, acaca) in liver was
regulated. Additionally, it decreased liver lipid and glycogen content and notably enhanced the hepatic histomor-
phological structure. It significantly increased the activity of intestinal antioxidant enzymes (SOD, CAT, GSH-Px)
and reduced the relative expression levels of intestinal pro-inflammatory cytokines (/L-1p, IL-8, and TNF-a). Fur-
thermore, it elevated the relative expression level of the intestinal tight junction protein gene zo-1, and the bile acid
and taurine combination notably upregulated claudin-1 and occludin-1. Moreover, the content of D-lactic acid (D-
lac) and diamine oxidase (DAO) activity in serum in the bile acid group were significantly lower than those in con-
trol group (basal diet). In conclusion, supplementing feed with bile acid and taurine, either individually or in com-
bination, enhances liver and intestinal antioxidant capacity, modulates glycolipid metabolism, boosts immune func-
tion, and fosters the growth of M. salmoides. The combination of bile acids and taurine exerts a synergistic effect

on M. salmoides.
Key words: Micropterus salmoides; bile acid; taurine; liver health; intestinal barrier
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