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H] FR i P4 (Metronidazole) 1 B [ 25 £E 4k 2723871 757
PNAG PR 2N 5] (4l E =99%) . A ik RS
TR RN A BRA T2 . MR 42 51 I30%
FRA RS AR R, iy 42 I CONMIPECHT L. T 713X
AR 23 TR I00.2% 1 FE R ML, T i) 5 44 ICONM
FIPECMIF TRl . FRRHES /7 W2 1.
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FrFEL S I8 i M 117 PH PR [ S AR A 7 i
XK RBA WA WA T T . HMFmshta
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DAL i 2 IR — B0 35 50 B AL 23 B24 DR
9400 LEFJPCFRFA G, BEELHH20)2, FF CONYA
BIYIFE2 R, MR RS R 2B ERRE[YILG
R (21.543.6) g], H WG S aY EEFHECY<
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PECMYARE, &R AR OSBRI
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Tab. 1 Composition and nutrient levels of experimental diets (air-

dry basis)
‘ ] 1k Diet
P Ingredient CON PEC CONM PECM

A 1.8 White fish meal 300 300 300 300
5965 Squid paste 20 20 20 20
W2 JjE 47 Spirulina powder 30 30 30 30
T RE FHrCorn protein powder 80 80 80 80
B4 Dextrin 300 0 300 0
R Soluble pectin 0 300 0 300
FhiE M Metronidazole 0 0 2 2

TR & H Y Mixed plant meal 200 200 200 200

SR e .
VR £} Vitamin and mineral 10 10 10 10

premix

T RHE I Y east extract 05 05 0.5 0.5
TR — %45 Calcium dihydrogen

phosphate 3 3 3 >
WK Zeolite power 245 245 225 225
Ayl Fish oil 10 10 10 10
K i Soybean oil 10 10 10 10
K = #lgSoybean phospholipid 10 10 10 10
B & Total (g/kg) 1000 1000 1000 1000
HEW 2 43 Proximate composition

7K 43 Moisture 104 9.7 102  10.1
#H 2 A Crude protein 350 357 351 352
HAE W7 Crude lipid 44 47 41 45
RIS Ash 80 124 87 121

VE: JITF R IEURE B 3 43 T U7 v CaiS

Note: The feed ingredients used in this experiment and the
methods used to determine the proximate nutrition of diet are the
same as in Cai, et al™

1.3 RERHERSH

THAMET7dFS56df5 RFE, KAt T2 12h ) i
17 RI6 1855 200 mg/LEIMS-222 JFREE, BEHLZLEL
6 FE TR AL, )24 i, T s S HYHER(TBA)
TR W 72 (70 52 RRAE MR AR A R 2 ) A 7= i,
T RIEV R E R ). B3 EAT EREIRST
W18 PN 25 (HE T AR RS R A7), R AR
FI G (IR A YR A BR 2 ), A I e BE ER 7K
fiEBE(BSH) I 7; PECALMPECMZL S [ N &4t
TRy B RELE A 44T, DASGIE Tk o B R I ) A 2
P, B HE R 16S IRNA HE20H7, 26 FHE.Z.N.A
Soil DNARF&(Omega, & [E) 425 B A3l HEDNA,
WG LA DNA Ff S LT3 S gk B AE R 1y
HIRAF AT EEMY Y, V3+V4AX ml &7
THFE56d 5 (1 AR R, fds U AT AE, FR RS [ 2
Ja I EA ST B, Fmasson e ta 0 82 BT I 21 4k 1L F2
B o HAH S, BUTF S0 EE% J5—-80° C Uk A
%47, /I TFXR. CYP741. CYP2741. ABCBII1#
NTCPZ%Z 5T IR A . & RIS AR <L A
(RZik 53 HT, J7iERens ™ B 10 s T4
G, FikRICaiZe ™) B f13 4 W05 1E 3 (15206
HMEE Ja —BOA NI = BB 4350 PR AT L AR
RS R], K HAC TN EREAT 1, ST R (%)= T .
(B AT 11 £ 100,
14 HIESH

45 DL {Hmean+sSDFE /R . KA HE E F
277 Z5- A J5 7 4T Duncan % E ELAR, Giit
JNSPSS 19.0, & 3 /K F- 15 N P<0.05 .

2 4R

21 PR A RUMELEIE

XFPECZH AIPECM 4 3 591 £ Ji7 18 N 224047 16S
rRNA V3+VAX & & 5 704, 753§ g 18
FERB20MTTHIANE (K 1). PECAYEWFRTd)EF
P8 BN AR FE B 1] (Proteobacteria)« A2 4T B 1]
(Fusobacteria)fl /5 BE [ [ ] (Firmicutes), 77 %) 2] 5
32%-. 42%A1117%, MIPECMZL A5 I 1 1] 34 B Bt i,
21 587%. 1i7%56d)5, PECHBH H I & LTS
85%, PECMA IR TE B 1 TR — AR ], F54
291592%. ik g B B TRDRL A AR i FE e e A
W TR LS R R A T B SR e, R B R P
22 BREFE

FH & 2 7] 1, CONZL 3 9 f1 75 7d F 56435 o 4%
FFHUEE . FAIME7diF CONMZHL SR AT R IE12%, B2 5
T CON4(P<0.05). PECZHAIPECMZ ) H L AT
REIR, H 5 3 B 2% 3288 %) 21 N I (27 %) Y
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Fig. 1 Metronidazole on the composition of intestinal flora of yellow catfish, Pelteobagrus fulvidraco
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Fig. 2 The incidence rate of green liver in yellow catfish, Pel-
teobagrus fulvidraco, fed the diets for 7d and 56d respectively
[F)— R 50k B /NG FREAR RS AL BA i it 22 57 (P<0.05,
n=3); I
Different letters above the bars of the same series mean significantly
different (P<0.05, n=3). The same applies below

3% fAMES6d)E R AR IR, H& ARG R E%E
F(P>0.05).
2.3 AFeELEAE

HFEs6d)E, FFHZU) i massonge 4 BT IR,
CONAH A4 (I 115 5) AN B B T PECAH £F 4E 4L 1]
Bo A b A AEGER B i s BRAK O PECM 4 >
PECZH>CONM#1> CON4L(/4 3).
2.4 PEELKAEEGIR AN IE SRR ELK E

1 47] 401, 7S, CONMAIPEC4H %3 N 24
BSH i 7 45 & 2% T CONZH(P<0.05); PECM 4 &

FARTFPECZ(P<0.05). 56di, CONMZLFIPECZ
BSHi% P14 2 2K T CONZ1(P<0.05), PECM4L1K
TPECHH % 7 A K2 (P>0.05).

7 PECAL M iE TBAWK ¥ & 3 5 T CON 4.
(P<0.05), M CONMAMPECM#4 & Z X T CON4H
(P<0.05). 56di, CONM# . PECAHMPECMA I
TETBAWKE 5 2% = T CONZH(P<0.05), H %41 ) %
SR, B MK NCONMA>PECA>PECM 4>
CONZH(P<0.05).

25 BHRRFEER AR, 3¥iERIBEEERE

P SHP L, [RICONZLAH b, PECZL7d)5 FFAE -
Sfxry cyp7al Fntepdk K R IX & 2 Ft 5(P<0.05),
cyp27alflabeb 15K FIL 5 3% FF K (P<0.05).
CONM@A fxr cyp7al~ cyp27al~ abchl1fintcp
R RIA Y % = T CONZL(P<0.05). [FPEC4LMH
tt, PECM 4 fxrdik Rl 38 12 35 P MK (P<0.05),
cyp27al MntcpFk N 15 B2 F 5 (P<0.05). 56dHf
PECHfr. cyp7al cyp27alFlabcebl 13K FKiL T
FZL T CON(P<0.05), ntep o B34 . CONM
Hfxrflcyp27al 3k 2 E LT CONZLL(P<0.05),
cyp7al~ abebl I fntepik W2 2 & T CON4L
(P<0.05). [FIPECHLAHLL, PECMY firflintcpZRitTo
BEZE 7 (P>0.05), cypZal -« cyp27alMlabebl 13
I B E T = (P<0.05).
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HHPECZH FIPECM ZH 7 18 B8 7 45 74 o3 W &5 SR mT
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Fig. 3 Masson stained sections of liver tissue of yellow catfish, Pelteobagrus fulvidraco, fed the diets for 56d
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Fig. 4 The digesta bile salt hydrolase (BSH) activity and serum
total bile acid concentration of yellow catfish, Pelteobagrus
Sfulvidraco, fed the diets for 7d and 56d respectively
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GREEN LIVER SYMPTOM AND LIVER FIBROSIS CAUSED BY PECTIN
OVERLOAD IN PELTEOBAGRUS FULVIDRACO MAY BE RELATED
TO THE INTESTINAL DYSBACTERIOSIS

YAO Shi-Bin"?, REN Sheng-Jie"*, CAI Chun-Fang"’, CAO Xia-Min">, WU Ping"*, YE Yuan-Tu"?,
JIANG Guang-Ming’, DING Hui-Ming' and ZHANG Cheng’
(1. School of Basic Medicine and Biological Science, Soochow University, Suzhou 215123, China; 2. Key Laboratory of Aquatic
Animals Nutrition of Jiangsu Province, Suzhou 215123, China; 3. Agricultural and Rural Bureau of Wuzhong District, Suzhou

215104, China; 4. Suzhou Yangchenghu National Modern Agriculture Demonstration Zone Development
Co., Ltd, Suzhou 215138, China)

Abstract: The content of dietary fibers in commonly used plant feedstuffs is often more than 30%, which is the fer-
mentation substrate for intestinal flora. With the extensive use of low fish meal feed, cultured fish species are in a state
of high dietary fiber loading. However, the nutritional stress induced by dietary fiber as well as the mechanism has not
received enough attention. In the previous study, we found that high viscous dietary fiber pectin induced green liver
symptom and liver fibrosis in yellow catfish, Pelteobagrus fulvidraco. The purpose of this study was to explore the role
of intestinal flora in the above pathological process. The diets containing 30% dextrin and pectin were named CON and
PEC diets respectively. Metronidazole was then added to CON and PEC diets in a dosage of 0.2% and the obtained
diets were named CONM and PECM. The four diets were fed yellow catfish with an initial weight of (21.5+3.6) g, and
sampling was conducted at 7d and 56d respectively. 16s rRNA analysis showed that metronidazole inhibited bacteria of
Fusobacteria and Firmicutes, resulted in Proteobacteria became the first dominant bacteria. After 7 days of feeding, the
green liver rate of fish fed diet CON, CONM, PEC, PECM was 0, 12%, 27% and 88% respectively. The green liver rate
of all groups was low after 56d. The degree of liver fibrosis after 56d was the highest in fish fed diet PECM, followed
by PEC, and the lightest in CON. Metronidazole significantly reduced the activity of bile salt hydrolase in digesta. The
serum TBA concentration in fish fed diet PEC was significantly higher than those in CON, while that in fish fed diet
CONM and PECM was significantly lower than those in CON. At 56d, the serum TBA concentration in fish fed diet
CONM, PEC and PECM was significantly higher than that fed CON diet. The gene expression activity involved in bile
acid synthesis, transport and regulation in liver was inconsistent with the green liver rate and the serum bile acid con-
centration. These results indicated that dysbacteriosis was an important cause of green liver symptom and liver fibrosis
induced by pectin, which might be mediated by bile acid. In view of the extensive physiological effects of intestinal
flora as well as bile acids, attention should be paid to the effect of dietary fiber in aquatic feed preparation.

Key words: Pectin; Intestinal flora; Bile salt hydrolase; Bile acid; Pelteobagrus fulvidraco
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