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1 2 1 \ U0 BN 1 1 1
FEMN F B RAKE MEX AZN HEE RFE
(L. B b R 2K P2 22 e, AV AR R K AR B B RS =8, Ui 430070; 2. IR 44 /K= B0 AU, K> 410153)

FE: AR AR T BB 42 3 3 Fif (Pelteobagrus fulvidracoQ x Pelteobagrus vachelli3) K. 7% & piEfd
T, 75 Ok . SRR A ROK R4 R B O B R I LA ERDRL AR 2 AR IO 0.20% . 0.40%- 0.80%-
1.60%Fl14.00% [¥) K 5 21, e il 6 b 5 5045 i 16 TP AR PR 46 o B (1.0£0.17) gl 2R A8 s 8 fh, 43 ilid
DO. D0.2. D0.4. D0.8. DI1.6FID4.0%5 kA, FHABIIANER, HANEE30E M., 60d1HFF K45 5 &
AERKIER . AR MIE s PR S MR 2 N PR B AR . S5 RN (1) SDO4LARLL,
PR I0R 572 ) A P 2 14 R 0 R S AR K 38 6 35 M IR (P<0.05), T RE R U 35 14 151(P<0.05) . ikie
B A B AL RE 7 & B e R R T, R e S R AR E A & &2k BT TR, (2) B k2K
BIFE &, MIE T-AOCHF4E P (K, AKP. NOFCATIE I 26t = J5 BF K, ACPIE % K5 7+ & . (3) DO.8.
D1.6H1D4.041 1R %t fFIF ACPIE M 5535 v T HiAth 2H.(P<0.05); DOFID4.041 iR It T IF CATIE 14 (2 2% T HeA
#(P<0.05); FFAET-AOCTEPEFR I H S 1 J5 FEAR & 35 FFAEMDA & 5 b 2 ik S T i 12 87 A, s 2
B AL BE AL 1 B KT DOZL(P<0.05); AFFET-SODE I H ZeBRC G THE A 3s . (4) BEE H R ERKFIA
W 2 5, A2 3 i TG F-BANIL-10 mRNAR AW R, IL-18+ IL-8+ IL-15F1TNF-a mRNAEIE % LG T
o 25 BRTR, TR I — @ KPR T2 B A3 B 3 AR KRR . g PR g 70 N i gk e

PR T R BRI R, 4 K E R RUK TR 0.40% 5, A% A8 SR AR KON e e K sz B, L T R
RIVGR o HUEAE B 3080 b R B 3 bR 5 2 ] 2 i AV 0.40% .

EHIR: KT R K Rk IERE, RS EEiA
X EHS: 1000-3207(2023)09-1386-10

& 4y 25: $965.1 XHERFRIRAD: A

TR TR K P Bl A K e A v T 5 i B
FSaeEmR, ok B s Y, KEEA
A R AR R — . B K TR
Sl AR R — R R, RS, AR AR
B R AR T ok, SHI TR U SRR e
Ut KR S, R MR, R K G
AEAF A EEERERKN, KEEAEFESHE A
GHEEA. KRR, MYERER. KRR
E AR R TSR ERE T Baidrr Eog
AT LAGE AR B L AR ) R T R A b B8 254 R K
i P AR % KB R R 75 &, T K T R i A s
VEIF, 45 3U0AE R 7 10 R, AR, R 5
TR REAEF SR R R 1.9%—2.5%",

Uis B HA: 2022-10-11; 1817 HHEA: 2023-01-03

S 3 R bR A0 R 0% 1 3 0, s2 e H
E R AN RE I TR R A, BRASI R G, AT
S EEE R, T 51 6 (Paralich-
thys olivaceus)[”]\ KV PEE(Salmo salar)[lz]\ Rz
#(Scophthalmus maximus)'"™' . WT #(Oncorhynchus
mykiss)' . 6 (Monopterus albus)!” Fl 5 & HL6
(Carassius auratus gibelio)' "5 2 H L 48 97 .

W i1 (Pelteobagrus fulvidraco) &3 E — il
JT R /K SRR i B, Ao i 3%, HLIGILIE] ), 52
T IO . RIS TR i AP 015 (Pel-
teobagrus fulvidracoQ x Pelteobagrus vachelli®) &4
BN P 42 22 4F- 55 & 1, A T T 3t e o 50 A 1 A
CER— SRS R . AKER. RERE S
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R AR RO TR BEAT I 3 5 S 8 ol
o, HEAICE T I H AT D . BT S AEIR
FE A RE A AN [ K1 B KB 2w 2% 5 3R A A
Koo s Kbt A B R e 11 52 T, 5
PUE TR, DN SRR 2 8 S R e el o 0 2 P S 14
IR UHE -

1 #R5ERZE

1.1 RIEER

UGV NN VSR B 7 & i A S g = )
T, ZEAE N BRI, i N AR 7 Y5
g <2/l S i S o N A R S s 71 M
0. 0.20%-. 0.40%-. 0.80%-. 1.60%7%14.00%H] K &
B4 £80%), ik AD0. DO0.2. D0.4. DO0.8.
D1.6F1D4.0%5 /b3 4 . A Ji ki 60 H i, 4l E
2 TR iR U)K 4 A AT ) o TR R S R 4 R
MENRATE—. TN JE R A AT, R kL
YF TR, NS & 2818 KIR AT, BN R
il BORLAE 2 mm /NI, &t 65°C BEF LT,
AWM E &, T-20C FORAF. TR 8 77

I 1,
12 FFERE

SISt 1 b v YR Y A R A R A F] it
[ 2 28 FE R B AR 15 (Pelteobagrus fulvidracoQ x
Pelteobagrus vachellid) i, FE5E T ROV K2
KPP B LI L B N R SR R . YIFR14d)5,
HEEUAR A R, TTW T PR EZ N g4
5402, BENLELTBCT 184 S B Gl vy, A AN SE 58 &L
302, HIME N HRE 2.0%—5.0%, B AARIR
R A AR SRAIE LR, BRI
PR, $ WIS (8] 535 908:00F118:00. 4 X % 1H
2h 5 7 B VI M AR, KRS e IO PR
EAEE, Tl EENEFE R, £ SLi i R il
BIG ARIG IGO0, A8 AL T A7, FR B
& i 11 2960d.
13 HmRE

FEFRIE R B 45 R e, 15 B 24h, FIMS-2224F
W, FREUEE Sk AR, A PATEG K10 g i
S AR, FRE IR IR i 2R e
J97 o AFASTAT LS RS2 50 1 N i Kk AL BRI

F 1 ARES REFRER(% TR

Tab. 1 Formulation and proximate composition of the experimental diets (% dry matter)

AR R A B R A 3 4H Different dietary soyasaponins treectments (%)

A Ingredient DO D0.2 D0.4 DO.8 D16 D4.0
[ 1.8 White fish meal 35.00 35.00 35.00 35.00 35.00 35.00
#F 34 Shrimp shell meal 18.00 18.00 18.00 18.00 18.00 18.00
T K4 £ 1 Corn gluten meal 15.00 15.00 15.00 15.00 15.00 15.00
£ M Fish ol 4.00 4.00 4.00 4.00 4.00 4.00
##kF Wheat bran powder 19.30 19.10 18.90 18.50 17.70 15.30
K 5 2w Soyasaponins 0.00 0.20 0.40 0.80 1.60 4.00
2 E TR Vitamin premix’ 2.00 2.00 2.00 2.00 2.00 2.00
¥R Tl Mineral premix” 2.00 2.00 2.00 2.00 2.00 2.00
R — A H5Ca(H,POy), 0.50 0.50 0.50 0.50 0.50 0.50
& £ Sodium chloride 1.00 1.00 1.00 1.00 1.00 1.00
BB ZCMC 3.00 3.00 3.00 3.00 3.00 3.00
EH X% Betaine 0.20 0.20 0.20 0.20 0.20 0.20
5 3% 7K FNutrient level
FIE Wi Crude lipid 6.73 6.60 6.85 6.48 6.27 6.13
H1 2 [ Crude protein 41.48 41.55 40.90 40.86 40.21 40.19
K5y Ash 11.95 12.18 12.03 11.78 12.04 11.86

T A TR meElig/kg): 4EE KB, 15 g; 4 EB,, 25 g; 44 EB,, 20 g; 4i4E 5By, 50 mg; ZF4ENE, 180 g; i %B,, 30 g;
YELE K Bs, 40 g; MR, 5 g3 4842 KB, | mg; 4E4E ZA, 5 million 1U; 4E4E K D5, 3 million 1U; 4E4E K, 10 g; 4E4 K C, 150 g; 4845,
60 g; 43, 415 g "W FORkH(g/kg): NaF, 1.5 g; K1, 2.5 g; CoCl,-6H,0, 0.1 g; CuS0O,-5H,0, 10 g; FeS0O,-7H,0, 40 g;
ZnS0,4-7H,0, 6.0 g; MnSO,-H,0, 2 g; MgSO,-7H,0, 25 g; Ca(H,P0,),-H,0, 12.5 g; NaCl, 2.5 g; CaCOs, 27.8 g; i A4}, 870.1 g

Note: 'The vitamin premix (mg or g/kg): Vitamin By, 15 g; Vitamin B,, 25 g; Vitamin B, 20 g; Vitamin B;,, 50 mg; Inositol, 180 g;
Vitamin Bj, 30 g; Vitamin Bs, 40 g; Folic acid, 5 g; Vitamin B,, 1 mg; Vitamin A, 5 million [U; Vitamin D3, 3 million IU; Vitamin K3, 10 g;
Vitamin C, 150 g; Vitamin E, 60 g; Cellulose, 415 g; *The mineral premix (g/kg): NaF, 1.5 g; KI, 2.5 g; CoCl, 6H,0, 0.1 g; CuSO,4-5H,0,
10 g; FeSO,-7H,0, 40 g; ZnSO,-7H,0, 6.0 g; MnSO,-H,0, 2 g; MgSO,-7H,0, 25 g; Ca(H,PO,), H,0, 12.5 g; NaCl, 2.5 g; CaCO;, 27.8 g;

Zeolite powder, 870.1 g
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3500 r/min, 4 °C1E IR 550 B -3, 00 5 i 3
it % 15 FH = FH B D B I fes , % i JF IO, FH B L
P RE, P AR B ER K b e, SRR 25 2 R K BR
H; MATATES R A, BUz i i (18 U R,
2y 1/38), T 528 98 % E #PCR (qPCR);
APAT AT 2150 g pE i, REEZ3S gL, H T
EIR I E; LA LTSRS E T80 C A T R A7
1.4 HKEHRTE

TEIE (SR, %)=100x K 8 £ 1735 H0/ 4] B .47
TEE

1 E R (WGR, %)=100x (K {1k E-y)
A ER )] B 1 A

Fi 5 HE K FR(SGR, %/d)=100x(InA } 1 {4 B —
In) 3 8 4 2 ) /S 56 o A

TR R BU(FCR)=100x45% 1% /(K 1 fa 44k 4]
AR E)

1 22 TG 7 46 5 (MIF 1100 i 22 55 i 177 2/ K 38
iR

JHFAA B (HST)=100 i JIE 55/ A A £k 2.

JIE A L (VST)=100x P ik 25 /A< A £ 4 8

JIEL B2 (CF, g/em’)=100x 7R HH £ {4 /A 7 £ 4
KS
1.5 EMEFRTHNE

L 105 °CHETIEMI E B foK 7 & &, HKjel-
tec™ 8400 (FOSS, F+22)ll & # i L 85 B 5 &=, idid
ZR Il 3 v D R R RE R A &, 7R gk
550°C fRy il Joe Ko i B ot AR 23 B
1.6 BEEEMNE

2 He B AUl AR ) AR A BT R A AR
(43358 B 5 40 ) 000 5 It 375 AN AT BET-AOC(A015-1-2)
SOD(A001-1-2). MDA(A003-1-2). CAT(A007-1-
1)« NO(A013-2-1). ACP(A060-2-2). AKP(A059-
2-2). GOT(C010-1-1)FIGPT(C009-1-1)iF 4.
1.7 EREE=ZEPCR

TEQPCR B HY, e 37 i [y 38 1 it /£ -8 0 °C 1)
TRIZolR I AR A7 38T RNA B EUS #4 563571 &
(GM2005, Servicebio)#2 U RNA, f§ F{NanoDrop
1000 (Thermo Fisher Scientific, 3% )il & £ i RNA
WP, 5 HcDNA. B 513 % Liuss"
XieZ5"") 7EPrimer Premier SEHE i 4E M5
W, JEFAE LAY TR A BRA A (L) & k.
ff FlQuantStudio 6 FlexSLhf ¢t %2 EPCR R 4t
(Thermo Fisher Scientific, 32 [E)# 1T %¢ )% € mPCR
K. 20 pL % MR R FE10 uL 2xSYBR Green
gPCR Master Mix (None ROX; G3320-15; Service-
bio), 0.2 uLiK /& 50.25 umol/LA4% 514, 7.8 L

Tl AI2 L cDNABEAR » FEAR & N AR T 95T
AZE30s; 95°C A 155, 60°CiB K 10s, 72°C FEAi
30s, 40MEFF . LhB-actinFE P 2, 12 k4
Wil RAER FIL-18 IL-8+ IL-15. TNF-o IL-
10R TGF-BE R FImRN ARG S K 1284k . R A
KF3ANEE S, AR AT 3IRqPCR AT B4
JFHI I 2.
1.8 HIESH

S0 U4 3 3k 55 1AL 56 ) 4 FH SPSS Statistics
22T SR 2R T 2 M, A A LR 2 I B 5%
A ¥ J5 T HEAT 20 #r, 38 3 Duncant: 564 Bt S2 56 45 5
() 4 35 22 F(P<0.05), LIPS (EFRUE ZE FoR

2 #R

2.1 KEEFRXHAIZEEE KRN

TE60d1A 7756 45 5, 156 0 1] M5 AN [) /K
PRk E AR E, FEKERSGERILE 3. 7
RIE AIBW (1.08+0.09) g7t i 35 PE 22 5 (P>0.05) 11
%M, #H R HBFBW. WGR. SGR. FCRA
SRZ: 48 by [A] 4776 &5 & 1 2 7 (P<0.05). AT AR HI
b & TR R K3 R, WGR. SGRFISRYJ %
L RS, FCRINZEILH % . 5DOo4AHE
Eb, 0ok = 2w i AL PR WGR ATSGR E 2 P4 1K
(P<0.05), FCRZ 2 J+ 51 (P<0.05). D0.44HSRE %
K FD04L(P<0.05), D1.6F1D4.04LMF1& E (K T
D0.44H(P<0.05).
22 KEERXMHERZEIEFAMMAREFRE
Ind:fAl

AN T ERR 2 KT 6 A4 2H B Fn UL PR

#2 mikEETSEREENS T

Tab. 2 Primer sequences of target genes in the distal gut

RSy Sk ]l gxT
Target gene Primer sequence (5'—3') Accession No.
IL-1p GGCTGGTTTGCTGATGTGTC XM _027139700.1
CTCGCTGAACACCTTCGAGT
1L-8 AACCTGCGCAGTGTCGAAAT XM 017472609.1
TCAGAGGGGAATGTGCCAGA
IL-10 GAAACTCAGGTGCGCAACAA XM 027144360.1
GGCAACACGGTCTCCAAGTA
IL-15  CAACGTTCTCCGCAAGGATG XM 027145925.2
AGATCCTGAGCTTGGTGTCG
TNF-o. TCGACTGGTAGCCTTTGTGT XM 027133763.1
TCCGTAACGGCCTCTACTTC
TGF-f CCAACCACAGAGTGGGAACA XM 027149962.1
ACGGCAACTGGTAGTCTTCG

p-actin - CCACTTCCCCCACATCACTG XM_027142941.1
AGAACCCCAGGAAAGCTCACG
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FRA R IR 4, BETRHEEUKSP 1 BT, 58 AR
He EAMNLA NG & &% NS B, D044k
AL R D5 7 B K T DOZH.(P<0.05), 11
D1.6MD4.04H 1A E H & & W #E = T DO (P<
0.05). R AARNE S EFINE DS ERIH L
ﬂmﬂ%ﬁ%%% D04 S IR E A
FE T DAL, MD1.6F1D4.041 1 fig 7K - . A%
FDO#(P<0.05). DO.8FID4.0H ALK 5 & &
Z T DO (P<0.05).

23 KZERIH
fgFni: |EERY 2N
AR HAR B KCF T R 56 i i AR AL TR A 4
R 5, v LUK BLRA A kL2 K P 3 &, T-
AOCE &, GPTIE 2 L FH#%H, AKP. NO
MICATIE M 2 56T = Ja BRAR A 35, ACPTE 125k
AR T s . 5D0ZAAEL, D0.2. DO0.44H
AKPIEHME 2 T (P<0.05); DO.4ZHACPIE M B &
FEA(P<0.05); BRDO.2ZHNO/K - 5 2 T i A oAt %

R RPeMEREERE. MENK

®3 AEERMRAXEHEE KIEROEME

Tab. 3 Effects of soya saponins on growth indexes of hybrid yellow catfish

e FrIndex DO D0.2 DO0.4 DO0.8 D1.6 D4.0
YIHEIBW (g) 1.11+0.07 1.11+0.11 1.11+0.10 1.11%0.09 1.06+0.10 1.11+0.13
AREEFBW (g) 9.86+0.13" 8.46+0.72" 8.76+0.50" 8.59+0.59" 8.33+0.91" 6.56=0.95"
14 EWGR (%) 886.20£12.80°  746.20+71.75°  691.30+64.70°  674.40£16.20°  648.20£21.70°  489.10+50.74°
5B A K ZESGR (%/d) 3.74+0.02" 3.44+0.04° 3.16+0.09° 3.2140.07° 3.09+0.05° 2.7140.09"
HEL ZBFCR (%) 112.7042.26° 140.90+7.62° 142.30+4.33° 137.70+4.67° 155.2045.35 183.80+16.30"
1715 SR (%) 95.56+1.93" 93.34+5.77"  84.45+3.85° 88.8941.92"  85.55+3.85"  86.67+3.34"
o 22 R R B 48 BUMFT 1.70£0.26™ 1.35+0.19® 2.2740.53" 1.56+0.40% 1.24+0.33° 0.91£0.28"
A LEHST 1.39+0.31 1.18+0.03 1.38+0.14 1.23+0.21 1.27+0.18 1.45+0.12
JIE AR B VST 6.66+0.47 5.28+0.61 6.38+0.52 5.81+0.85 5.45+0.41 5.35+0.44
JLH £ CF (g/em’) 1.4120.25 1.57+0.01 1.45+0.31 1.69+£0.21 1.48+0.07 1.5540.04

T R BRI R B ME, TR T RER I HR A 5 2 5 (P<0.05); T

Note: Data are means of triplicates, treatments without a common alphabet are significantly different (P<0.05), the same applies below

#4 REERMRAREHE2EMAAEFRERNZIE(%TE)

Tab. 4 Effect of soyasaponins on whole body and muscle composition of hybrid yellow catfish (% dry weight)

e hrIndex DO DO0.2 D0.4 DO0.8 DL.6 D4.0

4= Whole body

2 1 Crude protein 59.95+0.87" 60.39+0.87" 55.78+0.91° 61.50+0.33" 64.87+0.37 63.08+0.64°
HLRE W7 Crude lipid 19.18+0.43" 19.41+0.05° 23.40+0.38° 18.89+0.57" 14.17+0.38° 15.93+0.58°
K4y Ash 16.00£0.70" 16.02+0.26" 15.68+0.02" 14.91+0.20" 16.83+0.19° 16.1840.62"
LA Muscle

12 19 Crude protein 80.95+0.90" 81.74+0.58" 83.86+0.46" 84.30+0.52° 83.44+0.29° 81.60+0.63°
A B Crude lipid 9.62+0.48" 8.78+0.14° 8.56+0.15% 7.84+0.23° 9.64+0.32" 9.96+0.26"
TR} Ash 5.98+0.14" 6.23+0.17" 6.27+0.06" 6.66+10.30" 6.31+0.12" 6.64+0.19"

x5 AEERMEFREMBERER. RELIBMEIEBNTE

Tab. 5 Effects of soya saponins on serum immune enzymes, antioxidant enzymes and transaminases of hybrid yellow catfish

T FRIndex DO DO0.2 D0.4 D0.8 D1.6 D4.0

T E R EEAKP (4 K BAA7/mL) 2.61£0.18° 3.48+0.30° 4.59+0.17" 2.42+0.27° 2.21£0.24° 1.96+0.45°
AR EACP (42 1K #47/mL) 39.00£1.36"  34.44+0.75°  31.00:0.87°  36.44+4.54" 38.84+6.92°  42.65+3.30"
— S LENO (umol/L) 3.35:0.11"  4.80+0.45" 2.47+0.40° 1.58£0.29°  0.87+0.22°  0.27+0.09°
HE M ABECAT (U/mL) 12.56£0.65°  16.08£0.27°  18.64+0.65"  15.23+0.77°  4.31%0.61° 0.7240.79°
B AE /I T-AOC (U/mL) 11.5540.94°  9.3741.19®  7.32+¢0.70  7.00£1.31™  5.51+1.24° 4.60+0.93°
P — MDA (nmol/mL) 16.48£2.09  16.56+1.77 13.44+1.03 15.40£1.05  14.70£1.51 13.6242.03

SOEEAY)EALEET-SOD (U/mL)  262.10£8.90  236.60£17.27  297.00+19.21  258.60+8.58  278.90+14.21  289.50+12.57
B HEEZHEFGOT (U/L) 24.69+6.14  22.98+3.59 23.81+3.01 24.04+£3.72  21.26+1.28 24.14+1.74

B2 BGPT (U/L) 8.00+0.69° 7.56+1.00° 9.34+0.25° 13.1741.57°  13.11+1.66"  18.78+1.53"
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HNOIK T & 3 [EK(P<0.05); & S i CATI
PE IR 35 PR IR(P<0.05); FRDO0.22H 4 %A T-AOC i %
1K (P<0.05); D0.8. D1.6F1D4.04HGPTi% M i &
T+ (P<0.05),

24 RKEERXHERENEIEEBANREN
[EtspfA )

AN ) H RS K AR £ A A6 48 AR
6, AT LUK I @K R (>0.80%) 2 & 2 &
ACPJEME(P<0.05); DOFID4.04LCATIE M B E KT
HAB AL P (P<0.05); T-AOCHE I H 26 T 5 5 BEA
ke, HhD0.4F1D0.84H .2 = T D04 (P<0.05);
D1.6#1D4.02AMDA & X T DO (P<0.05); T-
SODER I H 26 FRAK /5 i i %%, 5DOA AL,
D0.4Z1T-SOD & % [#{i%, D1.6/1D4.020T-SOD & %

PEEI(P<0.05).
25 KEERXMHRXEFEFERERRERER
N OEA

AN A H R 2K K T 50 i T8 280 AH 5%
DR B 7K DL 1, B FOAR R iOKF3g i, TGF-B
MIL-10 mRNAFKILFFE: NI, IL-18 IL-8+ IL-
I5FITNF-a mRNAK LS FifE . TGF-pfEH
K1 220.80% /FmRNA KA 2% R I(P<
0.05), MIL-107£D0.22H J5 5k B T mRNA L i 3%
i (P<0.05). MELD1.6, D4.0HIL-15 IL-8.
IL-15F1TNF-0 mRNAKIA H LT 2 T 8 (P<0.05).
3 g
31 KREEFRMEXEFTEE KM

A HIAIE 7t 2 B AEDRE TR s I — & 7K T (1) 2 ek
SXE K= B A K AN e P i AR T T, A
IS T T R ILAE LAk D9 Atk 1) ARl R R 110.20%
A b PR K 52 2 R A 58 B 23 £ 1 A K 1 e A ) e
M 7T A T W S A T S o 31X 5 ChenZ
(R FE 2540, FH0.32% 1 K & 2 R I7 7 67284 )5,
FOR A A K Bl ], 2 4 k) o i K P 8 &
0.64%HF, X FAZ A A A K 3 R L k. (R
I, A I AR TR A 0.3 % 1) K E R 2 5

T W A K R R, i e E AR, Gug!
XK T8 ) 0 R ST A RAUEE SR . SR, Fran-
cisZPE T )8 B B HE f.(Oreochromis niloticus) {1
FoH ORI, M H AR RS B N150 mg/kgh, B ¥
B A KRR ST BN TwibellFWilson™
TEXT B 3 XM (Ictalurus punctatus) I 5T, 1
RIUAEAR I IN0.26% 10 K 2 2 %A 5]
HERPEREI T M. Couto R LA KW B i v
(Sparus aurata) .7 Ho0 BB EGZH A 1 2 1K(0.1%—
0.2%)FIVAE 1) 665 T 1 v FEE T 52 k. e Ah, A g™
SR BL CA AR SR RDRE 0.3 %k B 1) K B O
REEEE R A KM RETC B B 52 ), FF R K & 2 x
TR B S 3 A g s A et Bk
BF 5% 45 F 2% B AR o AN [R) K 1K 2 B i x) #.2R
FIsZm /R S IR R Bl B AN ] I B A G,
R —EMERM. K, B E A
PAKGTE Sy NIRRT T~ i AL
32 KEERMHEREFEFARMAPERSA
pd:aAl

AW FCH R B Bl A R R K B BT, 56
AR A SR G L, D04 R A T E K
TDO4L, MD1.6F1D4.04LH & ([ & # & T DO
Mo WIG ARG S =R ST E BRI R 5,
DO.441F fig i 5. % %5 T DO, MiD1.6A1D4.04 4
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Fig. 1 Effect of soya saponin on the expression of genes related to distal intestinal inflammation in hybrid yellow catfish
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SOYA SAPONINS ON GROWTH, IMMUNITY AND INTESTINAL
HEALTH OF YELLOW CATFISH HYBRID (PELTEOBAGRUS
FULVIDRACOY*PELTEOBAGRUS VACHELLI?)

WANG Yue-Song', LI Hong’, YI Lin-Yuan', LIU Jing-Wen', SHEN Zhi-Gang',
YANG Hui-Jun' and YUAN Yong-Chao'

(1. Key Lab of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries, Huazhong Agricultural University,
Wuhan 430070, China; 2. Hunan Fisheries Science Institute, Changsha 410153, China)

Abstract: In order to investigate the effects of soyas aponins on growth, immunity and intestinal health of hybrid yel-
low catfish (Pelteobagrus fulvidraco xPelteobagrus vachelli®), six isonitroid and isolipid diets supplemented with 0,
0.20%, 0.40%, 0.80%, 1.60% and 4.00% soy saponin with fish meal, shrimp meal and corn protein concentrate as pro-
tein sources were fed to hybrid yellow catfish with an initial weight of (1.0+£0.17) g. They were divided into D0, DO0.2,
D0.4, D0.8, D1.6 and D4.0, with three replicates in each group and 30 fish in each replicate. After 60-day feeding ex-
periment, the changes of growth index, body composition, serum immunity, antioxidant enzyme activity and intestinal
inflammatory factor expression levels were measured. The results showed that the weight gain rate and specific growth
rate of treated groups were significantly decreased (P<0.05), the content of body composition protein and muscle fat de-
creased first and then increased, while the content of body fat and muscle protein increased and then decreased. With
the increase of saponins level, T-AOC in serum continuously decreased, AKP, NO, CAT activities increased at first and
then decreased while ACP activities decreased at first and then increased. We found that the activities of ACP in liver
of D0.8, D1.6 and D4.0 groups were significantly higher than other groups and the activities of CAT in liver of DO and
D4.0 groups were significantly lower than other groups (P<0.05). Besides, the activity of liver T-AOC increased first
and then decreased, while the content of liver MDA decreased with the increase of saponin level. The content of liver
MDA in the treated groups with saponin were significantly lower compared to DO group. The activity of liver T-SOD
showed a tendency to decrease first and then increase. With the increasing of the level of saponins, the mRNA levels of
TGF-p and II-10 in distal intestine were reduced, while that of 7/-18, IL-8, 1I-15 and TNF-a were increased first and re-
duced later. To sum up, the soybean saponins added to the diet had obvious negative effects on the growth performance,
immunity, anti-oxidation ability and intestinal health of the hybrid yellow catfish. When the soybean saponins level ex-
ceeded 0.40%, the hybrid yellow catfish showed severe oxidative stress, immune system disorder, liver injury, up-regu-
lation of intestinal pro-inflammatory factors and down-regulation of anti-inflammatory factors. Therefore, it is neces-
sary to limit the content of soybean saponins to 0.40% by replacing fish meal with soybean meal.

Key words: Soyasaponins; Growth; Immunity; Intestinal health; Pelteobagrus fulvidraco$ xPelteobagrus vachellid
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