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ME: T IFEREAERAEN RO RSE B AN EAZR, SRR T HEAER
WA E A A 0 (xF AL v 300 me/kg #y 2 B SLIREK, 1R SR AT RS B Y (10.8040.12) g
WADERG SR, #MTHEAERNTADESF EK. RBAUABERHYRE. &
RET, MWASERMWEZFR T KOERFHARETE. KKMALHEZ (CF), kR
b (VSD. PR (HSD. 28 WM E B E A S ER R F R0, HAERS L F ¥
TR REARALA o R 7 A K A B Rk, B BRE BR A LA P R B R T
GCO)WEEEFHMTAAFERNGE, TAAEFNERESENLEEFRH. I
S, MAMEBRNEER T ERFREABRNEE, RN, RAERNEZEL TN
FEIE o JE T BR 2 R AR W (fr) By ARk, AR LR B B B2 6 R BE o2 (LB W (coypTal) By
Kk, RAETBRNE K. ADEFRREMARRAG ARG, WE T EEE 1Y
HE MW ENFE TR, REAFTWEREIE. FRRN, BAMERNEN D
IR AT R A K MRS RE UK B 6 ke 3 o, 52t w3 4
BFEER. Eib, BAEBRNTUEL AT R0 — M@ R mal, o5 RRE 8 #*
— B Y R AE T B R A K TR P A R R R B E R A 3 A

KRR Ao By MAMEBRY,; WREEFE; BEiR; haE#

&5 S:S963.73

BRI PR VR S IR 1 2Ry, AR S Y
B B WA g Y RN N
IGEAR AW e 4e D 45 05 T K 5 SR . T 4R
K, MEYTBRAE S — B BLES i sal )2z i H 3K
PR, AR R, ZEMRRA N 600 mg/kg
MRRTIR A A1 [ E2EA 58.3% A AR (hyo-
dexyocholic acid, HDCA). 17.4% #9 & it % 10 fig
(chenodeoxycholic acid, CDCA). 10.0% ) H & fig
Z %4 JJH R (glycoursodeoxycholic acid, GUDCA)],
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XEkFRERRD: A

Al LU SRR (Carassius auratus gibelio) 14
KAEREFPTAALRE /™Y e TSN 450 mg/kg
(9 JER AT LA 35 4 /& 758 8 (Rachycentron can-
adum) WA= K fig FUEDEL R 25 AR fRDRE R
Ji 300 mg/kg MBI RR S &1 [ 5 A 8% HYSE AR
(hyocholic acid, HCA)., 70.9% [ HDCA F120.2% ¥
AE 2 A H R (ursodeoxycholic acid, UDCA)] AL AJ
PLEE TN K 1 B (Micropterus salmoides) B3 B3R
FUREE AR 2, I8 0] DLGZ ik e W AR LB 35 5 1Y
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JH M 2F 446 FE fRDEE S I 900 me/kg 4 IH 11
fig ml LA 3 35 42 5 K 32 BE (Scophthalmus maximus)
(3G A DR R B K T A R T, ]
SEFNHAT IR, XS FEOCTH R A B H T
2% K = sy A K s e, i ELAE R [R5
B Adi HT A B3 IR 52 & W A 22 S R, Al A
AT Xof £ 28 A A AR 52 0 i AT A

YR N IR R EIR L, 4 OHOR
AT LLAY AW T R IR AR R o ) 2
BT PR AE e 5 i, 2 )5 B BT R A
22 M 30 TR TR 4 0 52 A A A D I I T R
N R 7/ K a1 I 0 73 O EE N = S
N B4 2% A 1R L)L IERR (cholic acid, CA) 1 CDCA
HEP, CA R XS BB UK G AR I R A W AR IE R
(deoxycholic acid, DCA), 5 CDCA X Jj [ ¥k 2% JIH
182} 41 B2 (lithocholic acid, LCA) 11 UDCA,
m UDCA TE /N B (Mus musculus) W 2 #) 2% 0 11
U, AE/NER, IR LA CA L B-FARIR
(B-muricholic acid, BMCA) & ¥, H 1 PMCA 7 &
b ¥y i Py i & AR, 7EME B RERET
A oMCA"™, TEXE (Sus scrofa) K, CDCA
1 HCA J& EZ P GME T2, HCA 7] 7E 1 186 16
HERME R ¥ 46  HDCA™, 7E %5 tf (Ctenopha-
ryngodon idella) &N, JA I 3= B 00 20 7T R
4 CA HI CDCA, WZMMITIR N DCA; i i1
W19 AR T R 32 %k CA, W B TR | 2 DCA
I UDCAM™, R RZEEHRPY, HTh R
B VTR M 4 IE R (taurocholic acid, TCA) il 4 i
#32£ E M (taurochenodeoxycholic acid, TCDCA),
R RR TR M 4Tk B- BRI R (tauro-beta-muricholic
acid, TBMCA) Fll /- fifi o-FIA % (tauro-omega-muri-
cholic acid, ToMCA)"™, ¥& & % 3h ) v i) iif 98 3%
B, A [) o 2 R 1) 2 R A7 AR 80K 22 e 1,
B RAEK S E ATk Z AH RIS

i TR & B IE T R A /K P Ampe v iz g T
TR E R 2, RA BT b & DL
() ELAR C o HE LA E , A, A G R — IE R
Xof #1288 5 e J T A B O AL 6 R . R, OF
Al A [5] Ao JIEL - 1 %o A A R R AR R S e, X
Tk HI G 3 Y B T R 28 AU DL S A S IR R 4R
HATHER W, AU, EmEehEsin 300
mg/kg IR IR 59 (5 A 8% I HCA, 70.9%
f\) HDCAF1 20.2% f UDCA) AJ )i 11 B8 fifi )

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

1 E R R ERED B IR R o LU I R R
MG AR, BT LAAS I 5 32 2P Al 4k o s
300 mg/kg A IHFR 8 (sodium deoxycholate, SD)
YRR A K AR DL B R R, B
GEBUR NG i — 2D Y R H T IR R AE K = R P
49 07 FH A 2 1) B S A

1 MRS A

1.1 SLIGER

DLt ok o XSk . BRI E AR, U
N IR R, R RN R S R b o BB R A
il Al R GR 1o 43l 78 FE A AR B i o Fn
300 mg/kg A I IE R 44, T ) B X B ZH (CON)
F 480 HH B2 40 78 i 4H (SD) 4kt o R REERL 28 BT
FE KRR J5 3k 60 B Ui I, Fi FEGE Z T80 R 1 8 45
R FTEARA, ZEIMA S MRS .
KR AL I AR ALK TR A3 0 T e B R R A%
TE 50 °C MR REK A HET 2 10% LT, AR
K WAL TRk 45 R B AR 24 3 mm B R A R
FH A B A0 5 BT —20 °C vKAE AT 5 H
1.2 WK RIAFERE

S I O T PR 1M TS &
KIRA WA, s BEKIME KA EGR
S UM GE SR e I O S I B S B L
TRk, PRIRIRAS RAT, PIGIARBTE R (10.80+0.12) g
) fa BEHLAT 2] 6 4> 250 L B SRR, BEA 30
A, 43 A 2 AN AbEE O B 2H DB EUIH R B ),
B3 ANESR

FEPA S DI 8 i, AE H ARG JE I A B
RE T, RASE TSI AKK, 7
F N IEATIRGE o Rk R MO R T Y 3.5%,
B 2 PR 1R AR T DL S R MR % A
KA 26 °C~29 °C, #HfRE N 5.0~7.5 mg/L, &
KT WA T bR FRE RS K, H oK iE A 100%,
7 FE 0 1) 5 300 9 U R A
13 #HMmRE

8 JH LI L R, KL MYl 8 h, A
MR 4 Bcgmta, b 12 B H T &K
s, 2 —FRE I E AR FAH 1 mL JCHE
s R MERR KRN, 4°C # 8 12h, 2547
¥ 250 (3 000 t/min, 4 °C, 10 min), HC FJZE I
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Tab. 1 Formulation of experimental diets %
o xof B ZEL e} ﬂﬁﬁ’ﬁﬂﬂﬂ?fl’iiﬂ’fﬂﬂ
ingredients coquol sodium .
diet deoxycholate diet

B imported fish meal 45 45
K chicken powder 9 9
A1 soybean meal 12 12
T4 flour 11 11
Bk gluten 2 2
KR  cassava starch 8 8
il soybean oil 6 6
5§  squid ointment 4 4
R — 545 Ca(HyPO,), 1.5 1.5
TRk premix 1.5 1.5
MEHERSY  sodium deoxycholate 0 0.03

EIR4)> proximate

K% /% moisture 7.66 7.49
JK43/%  crude ash 10.82 11.04
A A Fi/% crude protein 50.45 50.04
HMEWI/%  crude lipid 13.24 13.38

T 4EAE R TR AN me/kg) & 4E4E KA 500 000 TU, 4E4:FED; 50 000
U, #EE%E 2500 mg, 4EEFKK; 1000 mg, 4E4EEB, 5000 mg,
#eEEB, 5000 mg, 4EEEB, 5000 mg, 4E4EB, 5000 pg, AL
25000 mg, 210 000 mg, AHHH100 000 mg, JHAZ25 000 mg, M
21 000 mg, “EA)Z250 mg, 4EA2FC 10 000 mg; 453 FVR#
(g/kg) EFikIREG314.0 g, BEFR —441469.3 g, MiREE147.4 g, S
#49.8 g, HWIEMERREL10.9 g, WNFRER3.12 g, MMREF4.67 g, TR
0.62 g, W{L#0.16 g, AILE50.08 g, FHERE0.06 g, W HERREN
0.02¢g

Notes: vitamin premix (mg/kg) [vitamin A 500 000 IU, vitamin Dj
50 000 IU, vitamin E 2 500 mg, vitamin K3 1 000 mg, vitamin B, 5 000
mg, vitamin B, 5 000 mg, vitamin B4 5 000 mg, vitamin B, 5 000 pg,
inositol 25 000 mg, pantothenic acid 10 000 mg, choline 100 000 mg,
niacin 25 000 mg, folic acid 1 000 mg, biotin 250 mg, vitamin C 10 000
mg; mixed minerals (g/kg) contain CaCO; 314.0 g, KH,PO, 469.3 g,
MgSO,-7H,0 147.4 g, NaCl 49.8 g, Fe(II)gluconate 10.9 g, MnSO,-H,0
3.12 g, ZnSO,4-7H,0 4.67 g, CuSO,4-5H,0 0.62 g, KI 0.16 g,
CoCl, 6H,0 0.08 g, NH4 molybdate 0.06 g, NaSeO; 0.02 g

W, T-80°CIRAF. BfiJ5 M HBCNIER] . JHIEPR
&, HTIRESE RN, 76 RECH R 89 47 E D
BN R 20 A 4% 2 RS, HFH
#% PAS ( Periodic Acid-Schiff stain ) ¥ H,
THFFIE T—80°C, HUIREE . il . MmiE N4
Wy LA B 5 38— i AL PR 57 B & T80 °C i A o
5 — O JUL PR A it 31 2 7 P PR B GD 8 W (FF
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SR R W . VKEERR A TCOK Sl e, M
Tl % PAS Yl A .
14 $ERREYNE

4 K BTG AR AR R 4R S5 6 0 7 1 K i
TR A B R AR WE R . MR L . AL

JE 5 £ (condition factor, CF, g/cm’) =(Wg/

L3)x100;

JIE A L (viscerosomatic index, VSI, %)=(Wy/
W) %100%;

HF K HE (hepatosomatic index, HIS, %)=(W}/
W) %100%;

Kb, wy MIEBTE (g); Ly WIAK (em), Wy
WIER BEE (), Wy W FIERE: (g).

ART RS A BRATHL 6 B 5L 50
o, T & B RIS B T 20 °C WKAH LAk 4 fa
PRI 538 o K20 R 105 °C BE T3, Koy R
H 550 °C Mk e s, SR HIBILIRE Ak (FOSS
kjeltec 8200) W & #LEE F1, R H 4007 - HY e i 000
SR

4 A 38 A7 JUL PAT R I 6 iR L T
5HE AR ) T RIS A BN B AR A A O
R G, B A U (GCS) DL KO st 1 1
fiti a (GPa) ¥R b mt & B RN A BRA /4=
PR A OGS . FFE . MRS g3 A
T8 RS IR R SR FH R R 1 3R 6 O

FFAE. LR LER T & H [ 2 AE 4% 1)
22 3 B I v 0 E 4 ORI R B GD 5 P A
JULPA) 20 27 3% 1 T V0 2 4 JR AR W B R PR 2 w4
YEVI R, PAS 4t >R HJe Bl W B 4740 I 0
FEWE R YL I

B 3% 6% % PCR(RT-gPCR)  ffi b5t
S A W B A PR ] Y TRIpure 557 48 B 40
21 5 RNA, f#i /] FastQuant RT Kit with gDNA it
£ RNA S 5 B cDNA, #R 4% Zhang 452
Yu S BRI T AE IR B RE - 1 PCR
518 (3 2). WS HFEIEI B-actin M efla (Z. &
CtEBURAR T TR RN S) . R 10 586
BEL 2 51 W BB 3 280 ) 95%~105%. PCR F2
J¥: 95°C 10 min; 95°C5s, 60°C15s, 40M1E
W ol i i 2 LU 2 5 | 9 RE -1 . mRNA
FRRE T R BER Y 2744 3k AR

W38 # BF 16S rRNA M 55047 H4a 4k

R E K P72 22 3240 sponsored by China Society of Fisheries
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Tab.2 Sequences of the primers used in this study
514 5195153 P bp
primers primers sequence 5'-3’ product length

pepck-2-F ATTCCCTTCAGTATGGGTCCT 142
pepck-2-R CTTTGACCGACTTCCTCACC
fbpase-1b-F CTTCACCTCCTGTGTGCTTG 182
fbpase-1b-R CAGCTGGCTCACCATCTGTA
gobpase-like-F GGGAGTCCAGGTGTGTGTCT 182
gobpase-like-R CAGCGAAGGAGGTCAAGAAG
hi-4-like-F CATCACCTTCCTCGTCTCGG 107
hik-4-like-R ACCTCCTGTCGCTATCACTCC
Pfkpa-F ACAACACACCAACTGACACCT 175
Pfkpa-R GCAGCATCGAGCAGAACATGA
cypTal-F TTCAGTGTGGGGTCGTTGGG 153
cypTal-R CTGGGCTTCACAGGCTAACACC
fxr-F AGCCGAAAGATGCCCAACG 118
fir-R GGAGTTCACCGATGCTTTTG
p-actin-F TGCTGAGCGTGAGATTGTG 193
p-actin-R GAAGGTCGGAAGGAAGGGA
efla-F TGCTGCTGGTGTTGGTGAGTT 147
efla-R TTCTGGCTGTAAGGGGGCTC

PEEX 6 M 1B N A AR ik 2 IR AR A R
HABRA FIHEFT DNA $EBCRIINT /347, $2H DNA
ZJ5 AR TE 16S rRNA 1) V3~V4 X K71 51 ) i
T8, SI¥FH A F: 5'-ACTCCTACGGGAG
GCAGCA-3', R: 5'-GGACTACHVGGGTWTC
TAAT-3’, I Ilumina “F- 5 % 4 B DNA H Bk
17 M iy (Paired-End) il J¥ . >k F DADA2 5 % ]
FRE R AT uk . AN PR LR G R
YIRS ASV HFTRES T, HET ASVs FllE
R S AT RE S W A 2 IR FE Ay T L AL A ) b 22
ST AE o TR RS B R IR B © 42 42 28 Gen-
Bank %04 % H (PRINA705114).

1.5 HEH

Bl 28 Excel 2019 AL PR J5 , ] Graph-
Pad Prism 7.0 K {F #6474 B, SR A o K 36 146 47 %
L 2H R 4 AE TR A 4H 4 TR) 25 S 3 PR T
P<0.05 Fn 22 5 0 3 . LI EE 1 LT Y (E bR
R (mean+SE) KE R .

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

2 4

20 BEBRMNAOREE KPR

T ek i A o IS 4R i RS o T R 1 2R
i ) 2R IR T AR LR AE Y B (CF)(P<0.05),
EPE ORI NIV RN A FERTE A P NI
By O REL 2, 11 AN D B A 2 RN
FES . HXTIAIA L, WS R A 2 A
TEBA D EALL, EHUR RS RN
(P<0.05)( 1),

2.2 FREABERSAXT A ORGSR PIHE A5 BV 20

R T k2 6 UE 4R R k6T LR D ) 52
e, K K SRR LN AT A S U0 . PAS (s
WLEE . AHEG X IR, B EUIR R A Al ) Kk 1 R
fis UM 7 i R 22 (18] 2-a) B AAUIEL R B 2H
WLPA v 55 4% DA B AH G 19 GCS TG 1 8 2 o 1 %
HRZH (P<0.05)(1¥ 2-b), M 5 4 it 43 i AH DG Y GPa
PTG M 2 2 R 3 22 5 (8] 2-¢) ILAF,
AR ZE A I T L PR v I A DG Y OB
Bl S IR (hk-4-like) . Wi IR SR W5 B SE X (pfkpa) 1Y
Fe 3R LA I 50 S AR AR O 1 Wl 1R 0 1 =X T R R AR
VB L A (pepek-2). # % WE -6-BF TR MG AL A
(gbpase-like) . A -1,6-— W TR Bitf & [H] (fhpase-1b)
HRMM L, SR EM, BEMRNLL gopase-
like 1) 3¢ 35 0 3 = T X B4 (P<0.05), hk-4-like
pfkpa. pepck-2 Fl fhpase-1b 1) 215 W) TG I 3 25 5+
(1% 2-d), 156 B ek o 3 o 3t 42 A 7R 9 T DA s
JUU PRI S A= O 398 O D e ) 9 P, AR R L
BRI L

2.3 BREBEERSAXS A O R & AT B4R XS BO S22 0

Shy FE — A5 W D\ SR R A X IO A 3 1Y)
SEMA, R R IR SEAT A BT . PASHL (5
WML, FHME T GCS 1 GPa 175 1 UL K B B fire
WS A GRS R A R BIE . SRR, W
ST T2 0 2L R X 2L T O o ) B A
2= 5 (& 3-a), HFNEH GCS 1 GPa By I £ 7E 2
HH 2 [\ TC B 3 128k (K 3-b, o). RS
i IHER 44 B & B T fhpase-1b 1 335 (P<0.05)
(% 3-d)., FiRg R FEB], e PRk a4 IE
i 40 AR T AR T S P OB S A, (R TR
T B 43 il R G 1) TG O R A2 31 I 35 S
DRI I ol S B e 2 R B 2R
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0 . 0 0 :
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2 #H 51 A
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(a) (b) ©
»
15 3 5 - _ 80
X -°§ == X o 4 =5 60
S & 0 /== 2% 3 S
=y € £ e
I =3I = £ 20
> S o
° ' = T
1 2 2
il 2zl )
group group group
(d) (e) ®
25 200 = 06 i
~ = /O-\D Q
£z 2 _ o 5 150 _ 28 4 =
2E 15 - £ 3 - Ex " o
== 10 @ _;; 100 @ :_,D I
m 8 =5 5 gag 02
5 < @
= =Z
0 : 0 0 .
1 2 2 1 2
2 2 2H )
group group group
(8 () @)

E1 BREBEERMTKOBSEK. S DFERNZI
@ KRR, )k, (©BHE, @ EERE, © AL, OEN, @ W00, 0B, () DURE: LA IRa, 2. 1 S0 i

Ay o*, xR ERRx S RIRIR P<0.05. P<0.01. P<0.000 1; KA

Fig. 1 Effects of sodium deoxycholate on growth performance, body composition and glycogen of M. salmoides

a) body weight, body length, (c) condition factor, viscera index, () hepatosomatic index, (f) crude protein, total lipid, (h) liver glycogen,

b ight, (b leng dition f d) vi ind h ic ind ds in, (g 1 lipid liver glycog

i) muscle glycogen; 1. control group, 2. sodium deoxycholate group; *, **, **** represent significant difference at P<0.05, P<0.01, P<0.0001 level,
glycog gl gl gl

respectively; the same below
2.4 PR RBES $A 3T K O 28 &5 A8 5+ R 4K 15t A 52 i

R T AR 5 AR S 1 2 R R K T R f
M AR R AR, AR SC I e TN [ AL 2L iRy
FRE) & i, S5 A B, iR IR a4l i iR 4 p
)RR IR 5 i 0 = T IR A (P<0.05), TEAT
HE . PATEPIAY . IS 2 4122 1) B R
BEARENZS, BMLLTX B4, BAm
1% 44 20 v B 3 R 3 b SR TR w3 BT
Ik (& 4),

R iR 28 i A B a8 45 B o il 2 TR (cypTal)

https://www.china-fishery.cn

IR IREE R B, AR cplal BFRE
B3 TR R (P<0.05)(J8] 4-¢), [A]INF, Jii 4801
TR 40 2H BB R A2 AR FE I (for) Bl 263K B 35K T %t
HEEH (P<0.05)(I&] 4-f)o i BH I 11 8 65 5% £ 5 Jn ot
SAC VTR At 1) ) ek 2 s o R o o 1 258 1A LA
K cypTal BFRIE B, E 042 2F BT R 1 A L
It BN 2 A R A LR
25 BREBEERIXT K O BEFEFER BRI
% 1 3 i 38 T RE S IR b A oY,
FATFIFH 16S rRNA MFHEAR 3B T 2 41K H 2R

o E K P2 2 320 sponsored by China Society of Fisheries
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100 pm 1 100 pm 2
(a)
0207 —_ 0.015 |
gg v - g"g 0.010
i/ S~ . [
HT o010 [ 2% e
dT > esal
v ﬁg‘§‘ 0.005
S 0.50 | <.z 0 -
S g & 5
0 - . 0 ,
1 2 1 2
ERl 215
group group
(b) (c)
3 B AE4 CON
o [ - [ BAmm4L SD
B2
%82t
o
® 3
22 1H
=E
e
0
3 4 5 6 7
A
gene
(d
E2 BEBERMXAKOELAREX SR
(a) PAS 48 (x400), (b) GCS i& M, (c) GPa i, (d) ¥HEAMAR AR A A DG IE R 0 3R /K7 L XTHRAE, 2. LA IR AN, 3. hk-4-like,

4. pfkpa, 5.pepck-2, 6.gbpase-like, 7. fbpase-1b; "~ [d

Fig.2 Effects of sodium deoxycholate on glucose metabolism of M. salmoides muscle

(a) glycogen with Periodic Acid-Schiff stain (x400), (b) activity of glycogen synthase, (c) activity of glycogen phosphorylase, (d) the expression level of

glycolysis-related and gluconeogenesis-related genes; 1. control group, 2. sodium deoxycholate group, 3. hk-4-like, 4. pfkpa, 5. pepck-2, 6. gbpase-like,

7. fbpase-1b; the same below

fiy iy 1 AR AR AL o O BT A R REAE T K P
AR RS A RE B, X R 2 A I AR O OB T
["] (Tenericutes, 35.78%). “FJE T[] (Proteobacteria,
17.68%). JHZ T[] (Actinobacteria, 7.10%)1 L FT
W '] (Bacteroidetes, 13.07%), i % IH /2 4 20 1) £
PR N L T (51.65%). WKBEEE 1T (17.07%)
MASTE T (15.52%). SxF ML, B AR

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

B ZH B BE B ] (Firmicutes) A1 4P AT B 1] 19 3
O RRAL, BT B R (P<0.05)
(1% 5-a), @It F AR BT (8] 5-b) B3, XF IR
R 58 4 L Rl 2L ) R B AL A AR T i P 25 57
46 1~ ASV A 43 #T 7R, e X R R AU
FRENALIN A 17 4~ ASV L& T R E Ak, He
AR AL AH L, SAFFEETTI9 7 4> ASV FI
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0.06
o0 N [ R
= O
20 0.04 |
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1 2
2H 51
group
(b)
=}
H_g 4_
% 8
® & 3r
.H% [}
'S 2
bE
< o 1t
Z z
EE o
= 3 4 5
FE A
gene
(d)

(a)

6

0.010 ¢
o & 0.008 + p——
S50 1
S5 0.006
52 0.004 |
< 2
&g 0002 |
0 L
1 2
2H 7
group
(©
xR X4 CON
[ BsEmna s
7

3 BERBER SR K O AR & BT AR 9 (X OS2I

Fig. 3 Influence of sodium deoxycholate on glucose metabolism of M. salmoides liver

JEEER TTH) 6 1~ ASV I 3 MR A%, LRI 1
A~ ASV RIAETE BT THY 3 4> ASV I 1 (P<0.05)
(K 5-¢),

3 TR

JIR e O A A, R R A
B AT AR, LA (9 g D7 R e 5
SR PRAREAE U A SO A DRk S o g 4EUE R
BT DL R R BT AR R, X5
TERE S I — 2 i AR A B IR T R X A D
KRG REEFEET | & P HE M (Oreochromis
niloticus GIFT) % £ "Y A4 K Ay 52 o & — 20 . B
T BE 2 S AR A KB B B e bR, TEARDRSE

https://www.china-fishery.cn

it S IEL TR ik D A S 3 B TR 1 TR Y A
£, U Y S TE IR b A R R DA ek O 1 R
ARG, X 5T H 2 0 (Schizothorax pren-
anti) QA 1 T IELE R IR — B AT K
BL, A ARE S I — i e B A R R A 5 T
DA 25 418 vy B g T e U LA R M 3 4% B ) 2 T
JOi 017 TR R JRE o Tl ) A0, TR O O o ) e
O SR R ORI T, e R R R R AR . )
S ECT PR TE R, A IR DR PSR T R
AT DL 2 B w5 H R 4 T LA K
i T F% £ 1 N U 3 . (EAE AR
T Ak S 4 UL A 114 5 0 Xk T PR 5 T A Rl
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Fig. 4 Effects of sodium deoxycholate on the bile acid metabolism of M. salmoides

(a) total bile acid in liver, (b) total bile acid in gallbladder, (c) total bile acid in intestine, (d) total bile acid in serum, (e) influence of sodium deoxy-

cholate on the relative mRNA expression of cyp7al in M. salmoides liver, (f) influence of sodium deoxycholate on the relative mRNA expression of fxr

in M. salmoides liver; *** represents significant difference at P<0.001
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Effects of dietary sodium deoxycholate on the growth, glucose metabolism and
intestinal microbiota of largemouth bass (Micropterus salmoides)

ZHOU Nannan, DING Feifei, ZHANGLe, QIAO Fang, DU Zhenyu, ZHANG Meiling"

(Lab of Aquaculture Nutrition and Environment Health, College of Life Sciences,
East China Normal University, Shanghai 200241, China)

Abstract: Bile acids play an important role in glucose metabolism, lipid metabolism, and they can also help to
maintain the liver health and intestinal homeostasis in animals. In recent years, bile acids have been widely used as
new additives in aquatic feeds. However, so far, most of the bile acid products used in aquaculture are mixed bile
acids. There are many different kinds of bile acids, and different bile acids have different effects on the growth and
metabolism of fish. Therefore, it is necessary to evaluate the effects of different bile acids on fish growth and meta-
bolism to select the appropriate type of bile acids for precise nutritional regulation. This experiment was conduc-
ted to evaluate the effect of sodium deoxycholate as a feed additive on Micropterus salmoides. Two experimental
diets were formulated to contain different sodium deoxycholate levels of 0, and 300 mg/kg referred to as CON and
SD, respectively. The effects of sodium deoxycholate on the growth condition, metabolic characteristics and intest-
inal microbiota were analyzed. M. salmoides (10.80 + 0.12) g were cultured for 8 weeks. The results showed that
sodium deoxycholate significantly increased the final body weight [(37.24 + 0.64) g in the control group and
(46.87 = 1.44) g in the sodium deoxycholate group]. The body length was (12.42 £ 0.12) cm in the control group and
(13.07 £ 0.14) cm in sodium deoxycholate group. The condition factor (CF) was (1.95 + 0.06) g/cm’ in the control
group and (2.09 + 0.03) g/cm’ in the sodium deoxycholate group, but there was no significant difference in viscera
index (VSI) or hepatosomatic index (HSI). Sodium deoxycholate had no effect on the total lipid and crude protein
of whole fish. Sodium deoxycholate significant increased the expression level of gluconeogenesis-related and gly-
colysis-related genes in liver and muscle, and the sodium deoxycholate promoted the glycogen accumulation in
muscle [(0.31 £ 0.03) mg/g in control group and (0.46 = 0.03) mg/g in sodium deoxycholate group] by increasing
the activity of glycogen synthase, but there was no significant difference in the liver glycogen content between
these two groups. In addition, sodium deoxycholate significantly increased bile acids content in gallbladder [(199.4 +
12.72) umol/L in control group, (341.1 + 8.52) umol/L in sodium deoxycholate group]. Our results indicated that
sodium deoxycholate can promote the bile acid synthesis mainly by down-regulating the expression level of fxr
gene and up-regulating the expression level of cyp7al gene in the liver. The abundance of Firmicutes and Bac-
teroidetes decreased while Actinobacteria increased in M. salmodides fed with sodium deoxycholate at the phylum
level. All these results suggested that sodium deoxycholate can be used as a feed additive for M. salmodides to pro-

mote the growth condition, and increase muscle glycogen accumulation and bile acid synthesis.

Key words: Micropterus salmoides; sodium deoxycholate; muscle glycogen; bile acid; intestinal microflora
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