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(SB2) #1 3 000 mg/kg (SB3) 4 % T EL 44 (& 50% T Bk 4h) E Ambia kb, %it4 444 %
G B SE IR K. TEEL 300 BR TG ey E & (10.0£0.1) g, 44, BAINMER, B
EALRE, REAKREMTRESHE. £RER, FAFEAREX N 273.7%~279.9%,
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FMUAIH . RV, TRRZShYImiE bR
MR Re R IR, BABCERIEIRA, RihiE
200 L R S, AR R b B A R Y TR
A, RIENHE AR ERY, FE R E g,
TR ALK, it O BEARE A 1T Bk,
BN ZRRIEA, 4774 ATPY, £ iRIEFK,
FERDRE A ES I T R gl ] L ek KEEBE (Scophthal-
mus maximus)® ., F & (Arapaima gigas)” F¥E
Wit (Nibea albiflora)’™ B A RE .

Xt Je & W Akt (Oreochromis niloticus)® . & A
fiti (Dicentrarchus labrax)'" . #f (Cyprinus carpio)'"
4 3k B (Sparus aurata)'” . RWY) &5 (Lates calcari-
Sfer)!) FI# (Carassius auratus)™ (%) B 57 #4201,
TR W AR AERAER . (B A SE5 R0,
TEPBEA AR T BR BT IR R 0 28 AR K T 0 AL
Ao ANFETR U B EDRL AR IR I 0.2% BT AR
TEMT 64 (Oncorhynchus mykiss)" &R AN 1 1 2
g/kg BB T RREN, X AR MERERTC W E 5 m .

¥ Af (Ctenopharyngodon idella) J&= ¥ E 3258 =
TR 2, 2022 4577 K 5904 805 t17, Liu
SRS R B, RGP RER TN 2 000 mg/kg TR
NN T = R RA) B N R o NN = L AT AR |
W NSCRE T o H 2 5 AR (R SR R WY, DR
HHER N 0.5 1 1.0 g/kg T RR AN X #E A i A K I TE i
FRCW A T IRGEE AN T BR BN 15 W] LA
i i AE KRR E R, DA IS
%, TEFRH IS R K B e T IR N, @t
8 R MY FRFH LI, R T MR A% AR Kk fig
BRYBEA . g A feds br A 1B HZUE S
oM, KR G R T RN AR

1 MRS A

11 SRR SRS

DLIGRA . SEFPRT . ARPRIH £ 28 1 BTk,
C 1) BCHEL 2 1 KSR 28% (SRR AR, 43 SR
7t 0 mg/kg (SBO). 1000 mg/kg (SB1). 2 000 mg/kg
(SB2) 1 3 000 mg/kg (SB3) AYHL2E T BRHN (4 )%
P IERARA RHRME, TRRENE & 50%) 234l
IS S O VR AN 7 A E R R =
SR LR

TkHE R BB S, i 40 B, B9
RAIG . FHAIRFF Y AL (LX-75 BUK P RHE Ak
BL, Wb eSS E IR B L) ) ST Bk
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Tk (B AR 2 mm, SRR B 90~95 °C), KT )53
M 26 1 NS iRkl il B8 3K

1.2 S AaRAFER

AR A ST T M ALK = SR A R A F
FE IR TR 2R R K R P R 1, )
[F) M R AR CRLZR 11 7% 2 =30%). IE S50
f, BRBE 300 B4 5 foH: () 5L FA (10.020.1) g, 43
F12MME 15mx 1.0mx 1.2m) o, B
258, LA, BH3ANEE, BTEN
K Ye s  FEA 8 Al o R IRAME 31k (7:30. 11:30.
16:30), H M 2 2 B AR 1Y 3%~5%, KR
KT OUIE R L, HeARIE 10 min PITCERAESH EL,
S HRFFRA BN . KK 240 BR, B
B S R m sk 13k, oK a2 BOK & 173,
K 25~30 °C, %A & i>5 mg/L, pH 7.5~8.0,
A E<02 mg/L, WASRRELHE<0.1 mg/L,
1.3 HmRE&E

FE R AR FR 2 R VR R 2 Bh W R B2 Bt
SO TR B, AR AR R E SR S
o HIT I SEIS B Wy He A SR AT, S E SR
I 5 R

S FFURRT, B 6 B FE—20 °C VKA 1T,
FH T 00 28 90 06 4 A H IS FR AT . SERR A RS
Sk 24 h, XA MABFREIE, HAME
K (WGR)., HE A K& (SGR). 1kl Z2 4L (FCR)
FIFEIG % (SR). B MAFEALE 3 B, —20 °C¥%
HRIRAE, T I 200K S f0 5 S IR Ay o BRI
FOIHC3 R AME R . R, §RKCRIM, 4 °C
VKA EE 24 h, B0 (4 °C, 3 000 r/min, 10 min),
BRI T80 °C ¥ v, FH T ILIE B A AL H8 A i I
SE o SRIMLJE, 7B, R PN A
TR W6 B2 (CF). WEAA E (VST FF4& HE (HST).
R R FUHE, AR #ERKEVE, Bouin [ [H
E, HFHIERBHALY) R FFIEA ) R,
AR PR 3 R, i S fg s, syt miE
FEmhe, HebEEE, BWOSRMHETG, —80 °C i
A7, D0 8 T A Bl s 1
1.4 NEIBIRFTTE

A KM AL WK IR AR 19 R (weight
gain rate, WGR, %) = [ ZKIKTE (g)-WIIHIATE ()] /

PIRIREE (2) x100%;
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#1 SRFRARREFKT RTFEH)

Tab. 1 Ingredients and proximate composition of experimental diets (air-dry basis) %
ingrjifjmsl. SBO SBI1 SB2 SB3

Kl soybean meal 27.00 27.00 27.00 27.00
T AKEAHK  corn gluten meal 3.50 3.50 3.50 3.50
FH  cottonseed meal 9.00 9.00 9.00 9.00
S2H rapeseed meal 19.00 19.00 19.00 19.00
/NF%k  wheat bran 10.50 10.40 10.30 10.20
¥ wheat flour 25.00 25.00 25.00 25.00
73l soybean oil 3.00 3.00 3.00 3.00
R 48 Ca(H,POy), 2.00 2.00 2.00 2.00
Z4YEZY"  vitamin and mineral premix” 1.00 1.00 1.00 1.00
T sodium butyrate 0.00 0.10 0.20 0.30
Rl total 100.00 100.00 100.00 100.00
EHFEKFE  nutrient levels®

& crude protein 28.37 2831 28.12 27.83
HEHG  crude lipid 442 4.65 438 4.57
K&Ky crude ash 6.45 6.31 6.55 6.38
/K4 moisture 10.20 10.02 10.01 10.54

7: SBO. SB1. SB2FISB3THHE | AN IR 250+ 1000, 2 000F13 000 mg/kg. 1) T3 FURMLER (A4 B 5 H144.20%, #ik150.00%, 2
H138.50%, /NAAK15.00%, Tk 14.41%, TOREFAHS7.02%. 2) Z4ELH (mgaklU/kgimE) A VA, 30001U; VD3, 15001U; VE, 40 mg;
VK;, 4.5mg; VB,, 8 mg; VB,, 8.5mg; VBy, 6mg; VB;,, 0.015mg; VC, 110 mg; ‘E#%, 0.15mg; WIEE, 40 mg; MR, 1.30 mg;
D-ZZ/@4%, 17.00 mg; 4, 1.20 mg; %&, 8.50 mg; %, 1.00mg; i, 6.50 mg; %, 53.00 mg; ffi, 0.35mg; %k, 45.00 mg. 3) EHIEKTH

I

Notes: SBO. SB1. SB2 and SB3 microencapsulated sodium butyrate additive amount were 0, 1 000, 2 000 and 3 000 mg/kg, respectively. 1) the crude
protein content of main ingredients was as follows: soybean meal 44.20%, cottonseed meal 50.00%, rapeseed meal 38.50%, wheat bran15.00%, flour
14.41%, corn gluten meal 57.02%. 2) vitamin and mineral premix (mg or [U/kg diet): VA, 3 000 IU; VD3, 1 500 IU; VE, 40 mg; VK3, 4.5 mg; VB, 8
mg; VB,, 8.5 mg; VB¢, 6 mg; VB12, 0.015 mg; VC, 110 mg; biotin, 0.15 mg; inositol, 40 mg; and folic acid, 1.30 mg; D-calcium pantothenate, 17.00
mg; I, 1.20 mg; Mn, 8.50 mg; Co, 1.00 mg; Cu, 6.50 mg; Zn, 53.00 mg; Se, 0.35 mg; Fe, 45.00 mg. 3) nutrient levels were measured value.

i 4 KR (specific growth rate, SGR, %/d) =
{In[ Z R (g)]-In[ W4 1A T (g)]} / FRAH K AL
() x 100%;

T B} 2 8L (feed conversion ratio, FCR) = AL #%
IR (g) /[ ARIKE (WA E (215

A3 & (condition factor, CF, g/cm’) = ffi A
(g)/ [t (cm)x100;

AEAK H (viscerosomatic index, VSI, %) = £ N
JETE (g) / AR (2)x100%;

JFA& LY (hepatosomatic index, HSI, %) = £ I

i (g) / fAIRTE (g)x100%:;
T 2R (survival rate, SR, %) = XK B (B)/
w1t AL (F8)x100%.

B, &S FNERRYEERE RN
wARE 105 °C HETEEIE K S SR, HEL
FRE RO I E LA 5 o A7 - PP il e vk
FERUIRIDT & 6o S g R A A R 73 54
AR LR R (58 SR DL R
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FEFRY IR (%) = [ LKW HEH (g) x &
RAMIZEFRY IS (%)W E (g) x W1k
EMILEFRY T8 (%)]/ [ TR (g) < Wk
BRI (%)]x100%

PRE R ACEEE M IR TR R
PAkE SR E IS A 9 AR A BEER K, SIK
T 4°C B> 10 min (2 500 r/min), B 75, 4 °C
PRAF, 24 h PR 5 il R A9 TS

VEA BTG AR B R AR o
R & e G &30 e AR Y TR A
D

A A A AE AR A B AT IR LR 24 K i
B 16 b B 55 A A P 5 Ll (SOD) . R 14 s 1% il
(ACP). T MEWE R (AKP). & 7N 5 & | (ALT).
B AW (AST). B E (TP). HiZ B (Glu).
Hl =g (TG) #1 D-FLFR (D-LA). IMLIEFARZHT
TS A R R A B A F R

iy 38 RN FHIE 4L 20 28 BBk, — W 2RaE
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ARSI, Ul MR ARK-L (HE) 0,
R, U 10657 B T WG 41 2L ik
HARIEAIFFAIE, W50 E & B (villus height,
VH). 40 E 5% & (villus width, VW) fl jJl )2 J& J&
(muscular thickness, MT),

1.5 BEESH

SIS EHE FH T E PR ME2E (meantSD) KR,
K HH SPSS 27.0 GeiH #2081, 2%
5t 5 H AT Tukey [RIEIATZ B HLE, P<0.05
e E RS,

2 4

2.1 EKMEEMEAIERR

AR R, FAHAFEEEN 100%, %
4 Bl FBW (37.2~37.8 g). FCR (1.55~1.60), WGR
(273.7%~279.9%) il SGR (2.33~2.38) JC I} # 2 7
(P>0.05), SXFHELZIAHLL, SBI1 fil SB2 4 CF 3%
P21 (P<0.05), 2% T FRANES IN2H A IEAAK L A SB2.
SB3 4 1 A L it 2 R IR (P<0.05) (3% 2).

22 EREFRTEEMNEFYBIRIAE
FHel oKy HEA . MR . BRI &
i, EHABRUTIBCR NG DU R T8 25 H
(P>0.05) (3% 3).
2.3 BBiEHLEEEM
Bt T ERENTS IR RGN, B A S A 2
IR RS, ¥R ESTXEA, HPpLd
SB1 41 8% 11 g 1% Pk 45 =5 (P<0.05); J 18 VE by ilg 1%
PEFEA AR TE i3 25 5% (P>0.05) (3 4)
24 MBEHEIEFR

5%t RRAIAH L, 45 T RRENES 4L 1l 7 SOD
% PEF SBI 4H 1L Vs AKP 3% M 5 3 T & (P<0.05),
% TERENES ALY AST 36 ¥E A1 SB2, SB3 41 IfiL i
ALT J5 7 i F A% (P<0.05), &4LIL%E ACP 3% M
MTG, GLU, TP, D-LA SEHICEEIER (P>0.05)
(# 5.

2.5 FEALARTS
FLm A AL B L SR, B

FR2 TEMNESSEKMEEFMEAERNTIN
Tab.2 Effects of dietary sodium butyrate on growth performance and body indices of C. idella

TiH

itoms SBO SBI1 SB2 SB3
VIdh¥)E/g IBW 10.0+0.1 10.0+0.1 10.0+0.1 10.0+0.1
KA H/g FBW 37.8+0.1 37.6+2.1 37.241.0 37.5+0.1
R R FCR 1.55+0.02 1.58+0.12 1.60+0.06 1.59+0.01
BER/% WGR 279.9+1.3 275.1£21.2 279.5+2.1 273.7+2.7
FrE K #/(%/d)  SGR 2.38+0.01 2.36+0.10 2.35+0.06 2.33+0.04
5% /% SR 100 100 100 100
A3 /(g/cm®)  CF 1.84+0.10° 2.01+0.08" 2.01+0.10° 2.00+0.08™
MEAALE/% VST 11.06+1.16° 9.24+1.03 9.43+0.49" 9.20+0.10°
JFAEL/%  HST 2.04+0.34° 1.74+0.20® 1.55+0.14° 1.48+0.25"

e FATARNG TR =B A WE ER(P<0.05), FIA.

Notes: Values in the same row with different superscripts alphabets indicate significant differences (P<0.05), the same below.

*3 THRWNES2GEN (EE) MEFYRRRENZIN

Tab.3 Effects of dietary sodium butyrate on whole body composition (wet weight) and nutrient retention of C. idella %

H SBO SBI1 SB2 SB3

1items
/K43 moisture 71.4120.80 71.53+0.97 71.98+0.28 71.59+0.31
MM crude protein 15.06+0.63 15.08+0.12 14.84+0.20 15.15+0.75
FUARWG  crude lipid 5.84+0.45 5.58+0.19 5.14+0.27 5.30+0.27
HMKSy  crude ash 2.97+0.10 2.91£0.13 2.86+0.19 2.92+0.11
HE TR protein retention 35.00+1.94 34.79+0.36 34.58+0.60 35.55+2.34
JIEWFUTRLE  lipid retention 99.8149.04 89.3943.52 88.39+0.57 96.33+10.14

https://www.china-fishery.cn
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R4 TERWNESGEHLEEEERRM

Tab. 4 Effects of dietary sodium butyrate on intestinal digestive enzyme of C. idella U/mg prot
TiH
‘tems SBO SB1 SB2 SB3

HABHTYE  protease activity 229.75+35.94°

386.39+23.32° 383.87+22.36" 290.5149.28"

UERYMEE T amylase activity 23.90+2.44 21.47+1.50 23.2442.96 20.73+0.23
#5 TERWIESRMFEEWIEFRORNE

Tab.5 Effects of dietary sodium butyrate on serum biochemical indices of C. idella

IIZES SBO SBI SB2 SB3
A BGRT/(U/mL) - SOD 95.83+0.98° 104.80+0.01° 105.02+0.98" 116.29+2.60°
Pk R I /(42 I A67/100 mL) - AKP 7.11£0.52° 8.20+0.10° 7.03£0.25° 7.36+0.27°
MR E W R /(U/mL)  ACP 14.58+1.21 14.93+1.23 13.90+0.74 13.32+0.33
BNHEEM/(U/mL) ALT 2.110.05* 2.03+0.02* 1.63£0.01° 1.84+0.03°
BHEME/(UmL)  AST 3.70£0.27° 2.90+0.16° 2.5040.08™ 2.37+0.10°
H i =A8/(mmol/L) TG 1.98+0.19 1.98+0.21 1.78+0.17 1.64+0.15
HW%WE/(2/L) GLU 1.330.09 1.19£0.04 1.1620.11 1.17+0.06
H AL /(g prot/L) TP 34.43+1.52 31.76+2.96 31.89+0.72 33.03+3.75
D-$L#/(umol/L) D-LA 7.49+0.27 8.09+0.98 5.56=0.02 6.62+0.34

(M T ). 72 6, & TRRENES AL I iE
9L EY R FEE T X B4 (P<0.05), SBI I
SB2 ZH )2 J&E FE At 35 T X B 2H (P<0.05), 45
HIAIBE G E T A & 25 (P>0.05).

2.6 RFRELHLARES

AR M S5 R B IR, R SUR S
Skl 225 (ER D).

3 e

3.1 TERMMESE KM

Dawood 55" & B, TEGRDEHREIN 1 g/kg TR
PR e B B AR 8 i, Mk WGR . $ETT,
FCR W FEAC, (R4 & 7 AN BT B Bl =
TEYNIE BB 65 (Trachinotus ovatus)™” . 3% HSHH (Ang-
uilla rostrata)™" Fl # i (Monopterus albus)™ 17 f}
HENIN T EREN, e A E SR, BRIKT FCR.
JE N A5 FEARDRE AR I 0.6% PR ZERE T TR 4N,
WER S TR AN E AR R A KRR FIE
SR, 2B TR R S N 0.5 F1 1.0 gkg T
FR A, X R fRDRL R A TR AR TS br MY 51K T
W52 . Zhou S FEPEL RN 3 R IE =
AT RN (0.5 g/kg, TCNREHE. KRB 2/3 5
), xEaA KR IR E N, (HD %

R E K722 4 /8 sponsored by China Society of Fisheries

fIKT VSL. J&E G I8 SO iz iE +6 45

FEAR SR, AR AR IR [ KSF TR Ak
TP WGR, FCR¥BTC B E M, B ERFMIKT
VSI H HSI (B SB1 4l). ZARSCH4E5 5 5 fi g 55
i Liu %0 7E 55 b i F 7 25 RN — 3, RN AT
il 2 3 7 T AT 9 06 T R A TR AN U i it
(0.4% 1 0.6%) FIHT =5 1 T BREAA 20 1 (99.8%)-
UEA, GRRRALS . BRE T RREA R (A S T,
SR B b Rl S50 0T RESE MR T R AN 0 25
KAE R L, Xeam s, nlAEw 2R
FAE 8 T BR AR K S B A TR AL bR T R 4
FFIEHE— 25050

32 TERAXMESBEHECEEENRm

1 S T T A R A ) E A, M i
X T R R, I AR I 5 ) £
AL IR A T A . WOBCRI RN, 2T
R B R EE AR R — . AR, Dk
I T R R E R T A EE A . R
it VI 3 Tl 6 P2, Zhou 25200 7 BRI B 85 1) )
Ay IGS TN 2.0 F1 4.0 g/kg T RGN, WEHRE T iHiE
P TR D Y I P o AR S0 A ARDR R S IS [
IKOFTHRAA, 40 24 T 20 i 3 AR R
TR AN 3 T A R S THE T AR S T IR AN A
HE W 38 40 A K B R i RS R
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Plate [

Intestinal tissue sections of C. idella

Figure 1-4 represent the four groups with microencapsulated sodium butyrate addition of 0, 1 000, 2 000 and 3 000 mg/kg, the same below.

®6 TERNNESFIEEALSHRN

Tab. 6  Effects of dietary sodium butyrate on intestinal tissue morphology of C. idella um
TiH
items SBO SB1 SB2 SB3
REFE  villus height 583.86+40.26" 766.64+28.24°" 776.85+16.22° 711.72435.11°
REVSE  villus width 142.87+7.07 137.75+12.81 142.46+11.02 129.54+1.40
WUZJEZ  muscular thickness 46.68+5.67° 77.72+4.60° 71.58+3.64° 53.69+1.11°

3.3 TERMMNES MBS R

o AT RS RN DR 00 nT L aE i 1fn i A A SR A
Wt I AST A1 ALT 36 Pk 5 BP0 A 56, 4
FFRE3Z 20 W3R, AST Al ALT BB A L7,
S FHH S RTHE . SOD & MHlLIAGT AL EE
JIHydE bR, R AP E ARG R G P AN ] A A
gy, HOGMERGE, TERR A BEBE TR, M
T AT DAL 7 S Ak I S AR SS9 . Tl am 57
B, 7EHE A (Tachysurus fulvidraco) {7 Rk H s N
1 g/kg THREN, W42 T 1M SOD . Shal-
ata %% 18 JB B B Al AR A I 0.35 gkg TR
B, WEFEAR TS AST WbE, At £T
FRENZL I %S SOD WM 22, SB2 Al SB3 4
M3 ALT 5 SB1. SB2 Fll SB3 41 IfiL. 75 AST i ¥

https://www.china-fishery.cn

B 5 WA, RO 0 5 AL A ) AT A
TR B T i SCARFIBLA T AR TR RS
LRI CLR . BRIRICH, SR T HLUC R
R P

AKP RERESRIF B B ABLIAPY 52, #561
PR S RYR TEARI . AR, SBI 4L
i AKP 05 TREIRAL, 4] 5 €0 1) 6 05 ) R
BT W . KT RERL BN T AT LT SO
R, (I T IRATA I S, AT
{7
34 TEN S & HEARRT RN

W3t 6 O O L FORCRS Y, i L
I 1 I 21 5 R T 4
HREAA 53 50E 75 AU 2545 7T DL
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50 um 1 50 um 2
50 pm 3 50 pm 4

E R 11
Plate [

W £t e f B AL RE 1™ T RN I b B2 AR Y
FLAERERORIE, nTRMEHER b R AR r 35 . &
BB E R . T MRl n] DURIEES I X ok
FIENES T I, 375 S 401 PN mRNA R F 5 Y
B I IE B R EFE™ . Zhou AR BESY
KB, B ERICT R B RE A8 1 a1 fi 8
TR RHRRTE 0.2% e T RR AN 35 1
T g E Y LJZ TR AR AR R D B 4
BREMGE" AHTEERY, BSIAFKFT
MR, FALIESERER TR, SBI Ml SB2
21 A i S UZ TS B R 2, AR R i
IT RGN RE ko R A TE A A . T IRANRETD
il o T A0 O T, A i T N ) S R Y,
fie R 5 IR ) S A SR I AN, T TR
BRA BUEALDIRE™, W T IR a4,
PRt i B AR, DA T4 58 X5 s AR BT 71

4 45

ZE LTI, ASIE AN, AR ES N
1 000~3 000 mg/kg ffHE T M2 &M (& 50% T FR4H),
X AR KPR R AVEDEN R G B R BEE R, (H
AP v A T AR PR B I T SR

(e F AL LRSS WA o &)

i 7K =2 25 32 /) sponsored by China Society of Fisheries

BE&FREART A

Liver tissue section of C. idella
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Effects of sodium butyrate on growth, digestive enzyme activity,
serum biochemical indices and intestinal histology of
grass carp (Ctenopharyngodon idella)

XU Kaihui *’, CHEN Yunfeng *’, ZHANG Yugui "**, LI Xiaogin "**, LENG Xiangjun "**"
(1. National Demonstration Center for Experimental Fisheries Science Education,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Centre for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China,
3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: The study investigated the effects of dietary supplementation of sodium butyrate on growth perform-
ance, intestinal digestive enzyme activity, serum biochemical indices and intestinal morphology of Ctenopharyn-
godon idella. Based on the control diet (SB0), microencapsulated sodium butyrate (containing 50% sodium butyr-
ate) was added at the levels of 0 mg/kg (SBO0), 1 000 mg/kg (SB1), 2 000 mg/kg (SB2) and 3 000 mg/kg (SB3) to
form four iso-nitrogenous and iso-lipidic diets, respectively. A total of 300 C. idella juvenile (10.0+0.1) g were
randomly divided into 4 groups with 3 replicates (cages) and 25 fish per replicate. The fish were fed the four diets
in indoor cement ponds for 8 weeks. The results showed that the weight gain and feed conversion ratio of all
groups were 273.7%-279.9%, 1.55-1.60, and dietary sodium butyrate did not significantly affect the growth per-
formance and body composition of C. idella (P>0.05). Compared to the control group (SBO0), dietary sodium butyr-
ate significantly increased intestinal protease activity and serum superoxide dismutase (SOD) activity (P<0.05),
and decreased serum aspartate aminotransferase (AST) activity (P<0.05). In addition, serum alkaline phosphatase
(AKP) activity was increased significantly in SB1 group (P<0.05), while serum alanine aminotransferase (ALT)
activity was decreased significantly in SB2 and SB3 groups (P<0.05). There was no significant difference in intest-
inal amylase activity, serum acid phosphatase (ACP), triglyceride (TG), glucose (GLU), total protein (TP) and D-
lactic acid (D-LA) among the four groups (P>0.05). In intestinal and hepatic histology, the supplementation of
sodium butyrate significantly increased the height of intestinal villi (P<0.05), and the thickness of muscle layer in
SB1 and SB2 groups was significantly higher than that in the control group (P<0.05), but no significant differ-
ences in intestinal villus width and hepatic histology were observed among the four groups (P>0.05). In conclu-
sion, dietary supplementation of sodium butyrate did not significantly promote the growth performance of C.
idella, but increased the activity of intestinal digestive enzymes and improved the morphology of intestinal tissue.
Key words: Ctenopharyngodon idella; sodium butyrate; growth; digestive enzyme; serum biochemical indices;
intestinal histology
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