BYEFR2ER 2019,31(12) :5509-5518
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2019.12.016

ERERRENEEFREEREREHERRNFIT

WO OB &k T
WEM WK B

(U R A B B FRBE ST, ST 5 R E0H R EL S S0 % HE L 625014)

Bk B

W E. ARBREEARANLR SR8 BHAANFEELFRAFAALTHLSGERATTER
B FHROBEFHEARERA DB FEAGT W, N 150 KR AEH A% R T IR &b (B
#8.67T mg/g, HAMELRASEAHN1446.7 mg/kg) A 15 d 89 B 515 %5 o RALL BUR 7B 47 8
22 3k, FHIRE A (7.2320.89) kg, b A 3 B 47K3, BB (DC 4,n=6) A3
AT RAE, B (CT 8, n=8) AR AR, 6T RFH(NUT A, n=8)ARUALL T
BB 3% ARG AR R 24d, £REAW. ) 5 BAsL AAERERBES
REITFHERIES 15~24 Reh-F3 8 K22 (ADFI) #=-F 3 B ¥ ¥ (ADG) (P<0.05) , Fl if &
Mt Z B E I (F/G) WA B (P=0.08) ; A4 B R EFMBEEALT XL H 15~24 RWYEIB
R RIEIBIEH(P<0.01) , B F AT X1 4 0009 JH 5 £ B LB 35 £ (P<0.05) . 2) 5 LB 2+ 1R
AARYE | HPREEARE AT R E R A B R AALER SR R E K (P<0.05) AP A
LB RELDEFRAT iF B A8 D-5L8 45 (P<0.05); 5T Bage A6 & K%
BEBART FH ik D-SL8E A & (P<0.05), 3) 5 M5 af 448 | 4 %% JE 3 48 f — BB 1)
AR E AR EAEBERS F A (P<0.05), WA X FIEH TR T EBIC(P<
0.05) , A ELZERBRETREREZ S (P<0.01); 5xrBamt, & 68 RESTTMARK
WA WA B F AR (P<0.05) . % LA | &R o0 5 5009 BB 5| AAT M M 18 05 AL B 76

Mk An 38 % S 0045 AR A m Ao e F TR A B SWE, R VIFHMIE , R ETHE R

B KR,

%%iﬁ]: g%%fl‘%,ﬂﬁ@ ;4%3%‘; i%‘fiﬁg;}]i]iﬁ{}?.&

B4 25 .5828;S816 SCRRARINAD . A

FFE R 25 PR B AR IR TS R
RS E TR EREL I E E R R &R
F ), B LW 2R G R o foky 2 B R R
SR 1 BT Y TR R B A 45 ™ T R 1 5
oA B, D0 5T 8 RE A8 B2 o A 48 A= K P RE, JRAE
Je g R P R A &R A R AR R 2 45 W
AT v AR A I B T S o e i ke W 405
ORIV o 0k 3 BUR AP I IR TS R — N E A ST

Y75 HH#A:2019-05-12

X EHS :1006-267X(2019) 12-5509-10

1A% . Ravindran 251 BF 9% 6 B, FLIR 19 32 B4k
FHHASERRAL S BB %) pH , B 5 25 1Y 2 BE A5 11
i Wi b B BOR M K T . Danielson 45 fff
e, FLI O FLIR T A A = 4, e A SRR AIG
7B N pH, fi #F 7 18 N A 25 B 1 AR K 0 i
NAEERKBAEAERK, Hatt A RN,
FLER AT T o8 g L Bz 4 B A G 5 4 B (AN B T 4 B
FIUB SR AN ) v A 98 SR 48 I e 2 Tl

BHEWAB . = HEZE LA ETH (2016 YFD0501204) ; P41 45 & S AT H (2018NZ0094 ) ; B Z A5 7l & (CARS-35)
EZE/N A0 3E(1993—) 2, WU B AR 58 A, NS REE FR 9T, E-mail: 2216562860 @ qq.com

« BEMEE N ¥, A%, B+ 4 S0, E-mail; zpind05@ 163.com



5510 o ¥ B F

S

31 &

FLh 2% B 7 St w LY i s R R, 2
VAR L 200 ML 2 24 5 40 L 0 T TR 240 i 4% e SR )
FREY T, X 8 R e A BURAE
Pt 770 AN A5 FE i E W7 03 4 0 Xk 35 SR 0 o ) T A
S v A KA RE , i B 24O Jg 3 v AT, e i2E J 3 i
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BEML Ry 3 AT . IRTE X 4 (DC 4, n=
6) ELIEIEAT B SE R A, X REAUL (CT 41, n=8) fi i
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B BRI, A DR 2 S A IR AR, 3 A )RR
HMSE TR,

AR T 2018 4 6—8 H 7E /U JI| Al K 2% 5
VB SRR T EUF R S AR B AT, IR
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Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

Ui H Items
JE Bl Ingredients

% & Content

£k Corn 30.01
&4k F K Puffed corn 30.28
KRG A Soy protein concentrate 4.00
K& F FLi5 ¥ Low-protein whey powder 4.00
THH Soybean meal 10.00
1k K 5. Extruded soybean 10.00
K5 M Soybean oil 1.80
£ 4 Fish meal 4.00
%M Glucose 1.00
WEME Sucrose 2.00
3h NaCl 0.40
£1%} Limestone 0.86
R A %5 CaHPO, 0.52
ZAL B Choline chloride 0.12
LM MR LR R L-Lys - HCI 0.50
L-73 %% L-Thr 0.13
DL-E# R DL-Met 0.10
L-tE R L-Trp 0.03
iRkl Premix" 0.25
A1t Total 100.00
EF5KF Nutrient levels®

H kg DE/(MJI/kg) 3.54
HIZE F 5 CP 17.72
5 Ca 0.77
& TP 0.52
D-1i# 8 D-Lys 1.33
D-HE % D-Met 0.38

VIR L R B T 5O iR MR 42 fit The premix provided the
following per kg of the diet: VA 9 000 IU, VB, 1.5 mg, VB,
4.0 mg, VB, 3.0 mg, VB, 0.02 mg, VD, 3 000 IU, VE
20 1U, VK, 3.0 mg, =¥ & biotin 0.1 mg,Cu (as copper sul-
fate) 6 mg,Fe (as ferrous sulfate) 100 mg,Mn ( as manga-
nese sulfate) 4 mg,Zn (as zinc sulfate) 100 mg,I (as potas-
sium iodide) 0.30 mg, Se (as sodium selenite) 0.35 mg,

DAL RE DM TR N D- R AR R ISR, A 5L
il{, DE, D-Lys and D-Met were calculated values, while

the others were measured values.

1.3 NEERKFTZE
1.3.1 AKHhE

P62 1612 h e, iR g 4G 28 15 K
S 25 K 08:00 #HATHRE, HHHAH 1~14 K 5B
15~24 KA 1~24 RV H B E (ADG) ; ik 5
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WiMAEm IR ENHERERE, ITHESE 1~
14 K 5 15~24 KM 1~24 RVPEHHRE R
( ADFI) ; & ADG il ADFI i+ Rl & It (F/G) .
1.3.2 JEI5HER

PRI fa) A KR 2 W TR — A A gt
VO SRS AT T R R R Sk 2, O o B IR S 4 4K
FEVE R BTy =2 BN E R AEIRTE . IETEIT
nSEWEEE Mk BIEREOTE T ES
M Yuan 251 |,

V5 T8 B0 = IR VS 10 B R/ Sk B
[CRCE SaN - b ) MR A IR
JE 5 % =1 H TS Sk ik / B3k k<100,

1.3.3  IMiEA k485

IR R Y BUE TS 74 6 Sk, 2SI 12 h S5 AT
s kR I 10 mL, B F R LA =R T O E
30 min,3 500 r/min &[> 15 min, 43 & L3 ; 17 3%
I 25 W5 BT A AT 25 PR i R DKCR i
10mL, & T & .0 % & | F % % 30 min,
3 500 r/min# 0> 15 min, 435 L , B T -20 CHR
AEAF DU LT AR AL FR A

I V& = i A A T ( DAO) i M D - FL R
(D-LA) FI7E 1 R 3 (PCO) 75 7 R JH i EX f0 928
W BfHI 2 ( ELISA) 3551 & (b 5t pk A W B f
PR W) D 1 3% P UL (Cr) Hii 450 (Glu) (IR
Z A (UN) I 8 (MDA) & & L J 43 0 1 5 il
(AST) A INHEEZ [ ( ALT) 36 P 4l F A B Rk ) &
(P EUE A Y T AR ST T ) T, 45 4 1 4 BRat
MG UL BT,
1.3.4 25 b IS TH AL B s 14

i 0 A R PR AT A0 K AL B BRI —
(0.5~0.8 g) &= AR IEAE &, % I T i/ R L =1/9
(g/mL) INASII A BT, 87 Ik 0, I 4% 21 K
F 4 C .3 000 r/min B> 10 min, B35, R H
A R ) TR A T AH N & A5 A R
SR T, D bW W AR R DT UE A
it TREOARE T LM TR 22 250 I 1 0
1.3.5 ZHALULE WY R

J 4% 6 I 28 7 ik« A4 N BTk UI R RE AL P ik
2034 40 B HEATHO IR, AR IR R E R A
TR EEA LT PR B 5K IR R SO — B W
H Image-Pro Plus 6.0 # L1 40 f5h5 ROM bR, 5
ST R BRI 12 MR SERE AL T, 43 W i R

B IRE IR GBa H

R 0 000 i T2 A 4 P sk B0 R B ALk
PEZE D 3 A 100 f5 UL EFHEATHA IR, 40 BRAHR Rk
ZHZUTEIE AT | CRUE B 5K B R 1 ok — 2
R FH Image-Pro Plus 6.0 244, 55K B8 - FEHLEHL 5
WRYE , G AR 20 E b 56 30k 55 6@ i AR 20
1.4 HESITHH

HE 8 Excel 2010 #2582 3, R F SAS 8.0
A ) GLM #4753 7 2540 8, AR K PR AN
JE VS 8 HOR T ¢ R 50 04T 4 I B A, LAt 4 A R
Duncan [KiEE1T £ 8 0 #, oM £ 4 0] 22 55 W 3%
M, AR IEARERFE IR ,0.05< P<0.10 &
INE A, P<0.05 FonE R B FH, P<0.01 £
INEFWE

2 ER55H
21 EREFREMFEEKEEMNZM
BHEFRZEMNE KRR R L 2,
XA, B EFRZRERS TFEAER
%5 15~24 KAY ADFI il ADG( P<0.05) , A F#AI%
ZW B F/G BI#a#(P=0.08)  HAHF IR I 5
1~14 R UGS 4 B K & ADFI,ADG #l F/G
¥ E W (P>0.05)
22 EREFEXNFREETIERIEM
BEERZMPERERRREmILE 3, 5
XTREZHAH L, 5B A8 TR B & AR T A e i 2
15~24 RIETE R AIEIEHEE(P<0.01) , B E LT
I R TS R A IS HE 2 (P<0.05) ,
23 EREFEMFEMBLENIERAZIE
RS- SR A IR RN A I
5518 V5 X BE L AR HE | 4] R OE RS A7 IS R
RAT M ARSI R ERMK(P<
0.05) , i G 5 EFRRAMFHEME IR R AT EW
WETRE(P<0.01) ; X IR M E 5B R EATI
I 375 AL RIS i 5 it DA S 45 TR T i 0% 1 Y
— BRI REAL, Horh &2 A8 5 R AT s AL
PHFFI N 5 o W 2 B I ( P<0.05) |, T AT 4 1
A8 TN T S T P 20 2 o PR 2 B 35 AR ( P<0.05)
Xof B RS2 68 AR 3R AT A IS A A o i A —
FEFERE /) T, Hodh xt BR4H 8 35 T (P<0.05)
XA AR L, 2 A 85 2R W B T AR5 I
D=FLIR Y& it (P<0.05) , % Ho A 1L 17 5 #5424 JC i
FE0 (P>0.05)
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Table 2 Effects of compound nutrients on growth performance of piglets

i H Ttems XFHEZH CT group BAEFEY NUT group

W 4R A Initial body weight/kg 7.23+0.24 7.2320.40
%5 15 R{KTE Body weight at day 15/kg 10.90£0.61 10.81x0.59
%5 25 KK Body weight at day 25/kg 16.21+0.68 17.31+0.85
% 1~14 K Days 1 to 14

FEH HREE ADFL/(g/d) 399+38 404+27
S H BEE ADG/ (g/d) 262+32 256+16
BEL F/G 1.56+0.06 1.58+0.06
% 15~24 K Days 15 to 24

- H R ADFI/ (g/d) 797+22° 904+41°
Y HE ADG/(g/d) 531+22° 650+378"
BEH F/G 1.51+0.03 1.40%0.04
%5 1~24 X Days 1 to 24

F¥HRE® ADFI/(g/d) 56529 613£31
SFH H I E ADG/(g/d) 374+22 420+23
BE L F/G 1.52+0.02 1.47+0.05

IFAT O 4 T B sl NS 5 B 2 25 SR .35 ( P>0.05) | AN 5 B 37 25 5 L 3 (P<0.05) , R K5 5
BRI (P<0.01) . &I,

In the same row, values with no letter or the same small letter superscripts mean no significant difference ( P>0.05) , while
with different small letter superscripts mean significant difference ( P<0.05) , and with different capital letter superscripts mean ex-

tremely significant difference ( P<0.01). The same as below.

®3 EREFENFEESERNZID

Table 3 Effects of compound nutrients on diarrhea indices of piglets

Wi H Items XFHE 4 CT group HEEFHFEY NUT group
% 1~14 K Days 1 to 14

15 % Diarrhea rate/% 48.08+6.38 41.35+4.28

W& VE$5 % Diarrhea index 0.98+0.13 0.82+0.09

2 15~24 K Days 15 to 24

#75 % Diarrhea rate/% 33.75+2.98% 14.95+3.59°

8 548 %X Diarrhea index 0.68+0.13* 0.30x0.07"°

% 1~24 K Days 1 to 24

#75 % Diarrhea rate/% 41.85+4.05° 29.87+3.96"

JI§ V5 8 %X Diarrhea index 0.85+0.08" 0.60x0.08"

24 EAERENFREHAMEEHAEFEHEN
=] 2.5

TG P4 S B T 15.38% Fl 22.91% ( P>0.05)
EAERENFREHALARSHEI

S4B IR R AT 25 T B 5T Ab e I 1 1 R
Wi L% 5, 5 R TE 0 BRZE R L, 4R O AR R — B
I FR) IS, A58 4 1 766 65 10 0 Tt 0 1 B 3 T o (P <
0.05) , Horbox) i 21 3k 24 i 35 K F (P<0.05) {5
A2 ZEWR GG PE A0 B E R (P<0.05) o 5% B2 AH
P, 524 H 3R R AT 48 25 W 780 W6 i o Tl R Ik 2 1

S5 E IR R M AT M 23 i AL ZUE 25 9 52w
FLRIER 6 s, Bl 1l I TS 6 B AL AT 4 25
[ B0 s BE B, 2308 T #4877 5 %f IR 4143
St — BEIN 8] 1E 4R R AR IR S 25 1 906 K
2 EHBTIA DB B 5 E R R A
B EREIER , HABILEE
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Table 4 Effects of compound nutrients on serum biochemical indices of piglets

i H Ji5 75 %o R 4 X R4 BHERRA
Items DC group CT group NUT group
ALEF Cr/ ( wmol/L) 119.71+8.33" 106.02+4.36™ 94.44+7.55°
%% Glu/ (mmol/L) 6.52+0.28" 7.04+0.14" 6.94+0.19"™
JR % & UN/(mmol/L) 12.02+1.69 8.88+0.324%" 8.21+0.50%°
BEEH B AST/(U/g prot) 12.90+2.27 13.62+1.93 11.59+1.92
AN E B ALT/(U/g prot) 13.67+1.22° 10.29+0.96" 12.13+0.96™
N ¥ MDA/ (mmol/mL) 6.73+1.53" 4.17+1.76™ 1.79+0.26"
1 FiE: PCO/ (pg/mL) 30.39+0.54 30.06+0.47 29.53+0.57
pg
D-¥./8 D-LA/(ug/L) 226.85+5.99° 225.77+6.22° 200.24+7.79"
T AL EE DAO/ (pg/mL) 46.97+0.79° 44.80+0.53" 44.56%0.48"

x5 EREREMFRETHAEEELEEENME

Table 5 Effects of compound nutrients on digestive enzyme activities in jejunum of piglets

i H

Items

JIE 5 X 2
DC group

POpiliEi|
CT group

HAERRNA
NUT group

HEWEEE Sucrase/ (U/mg prot)

12.44+3.10"°

29.38+3.16*

22.09+3.10%

FLBEEE Lactase/ (U/mg prot) 25.42+3.64 19.121+3.81 15.22£3.21
Z Zf Wi Maltase/ (U/mg prot) 123.00+16.60" 88.69+7.20" 80.59+9.71°
JE Wil Lipase/(U/g prot) 219.92+28.66 165.01+17.01 177.77+18.16
TEMIE Amylase/ ( U/mg prot) 0.11+0.01 0.13+0.01 0.15+0.01
R B Trypsin/ ( U/mg prot) 95.05+12.01 100.03+13.82 122.95+9.77

11

E1

fEVE X 2H DC group

EREREMNFR=ZHAARSHRM(BAAE-RALE)

e

FEERH NUT group

Fig.1 Effects of compound nutrients on jejunum morphology of piglets ( HE staining, 100x)
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M — BN B) S5, A9 25 1 9% T 80 R I 3 R B A
WETHE (P<0.01) ; 5XT AL, EAEFRRA
4023 T B AR 86 00 B BR 40 i 50 i 3 1 ( P<
0.05) , 4% E & EHUE B3N T 11.48% (P>0.05) .
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A 6 ol T ) TR A B 0y = BT AT A RS
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Table 6 Effects of compound nutrients on jejunum morphology of piglets

HH 5755 % B4

Items DC group

X R
CT group

HeBERRA
NUT group

4 E & Villus height/ wm
FRes % Crypt depth/pm

Fka v/C

MR 2 H9 %% Goblet cell number/ >

2.05+0.08

153.89+10.47"°
75.00+4.58%

34.80+4.50™

244.97+6.69*
114.52+3.59*
2.16+0.11
37.00+3.81°

219.74£10.43"
109.06+3.86*
2.03+0.12
24.53+3.37"

WFFE R B, TS A 4% 09 1L T B3R H R BEREE A
G RE S TARBEA WA R, 8
RIS A A S IR T R A5, R RE
J2 TS 1 DR BE AR )10 B O g AL
WFFEFR W] MBS (58 35 3R B R AR LT &%
DL N R BTG 3 o TR R AT A LT
D—FLIR 75 15 R i A A T 1 RE 8 S IR Jgn 286 5 4t
G B A 2 AL R L Y R i B A A
(74, 2 Vi ML S AL 5 0 B0 T B AR B 2
— L PR R AU LR BRI AR AR
AR R /R | 5 ) M IE ) AR — B s fa] 4 4
PR LE , 106 B 1) R Y5 A4 1 15 LIS R R A
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FELL AL L S R A — R B4, R e AL AR
fERERES

BEVE IR RN, 3~ T HIRIETS (P a8 1 1+ —
TR 9w R E R T RIEEA I, 5
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i 207 T s 38 Fd ¥ o AR AS 0 e B, ) MR O
TR, B es TR B R T g i, ELNBUE &, R
IEFRZ R TR M B Ik 2 s i A 3, mlRE
Je R T i 30 A LTS 7 A IR AR R 2 05 AT AR A
T, &L TR] (95 I7 348 B I R 58 2 1 BR IR ¥ 19 ¢
3 A AR TN L R AR T s
B I A T35 ARG L 22 20 8 I 1) 356 P 240 3 v

T WM H AR 8 . T AR R ORI TS &
I S5 R 245, FRAIR T W 383 b I 1 5 A A
FERW M 35 HIR IS LB T R R, BT L,
TEWE G 22 ZF A I 245 3 10 AS [R) AT RS e AT H il
DA R ) R A A P9 T Ak B B I ) R B O TR o
R
32 EREFEMNFREAEKEREGERRYN
=AU

ARG S5 R R AR N A8 TR R e
WERESABAAERXTS 15~24 X 19 ADFI
ADG, [F] B A FEARAF 36 FE SL ] F/G e, HRE
8 PR AR A 6 4 TR S 0 RS R R TS R K
AT BT, US04 2 Ik 1 R 1% 8 A1 BT 403 A4 1)
RS SRR LY, 0 2 48 = R W W5 A7 4% 19 ADG
F1 ADFI, FEARIE TS %, H 584 0% | T R id A (4
B EGCR B WA R, IR &
T 55K A9 VS 0 BE A5 0 3E M R AT % Y ADG
ADFI, [ F/G; ZLIR B R AL 77 X1 5% ) ADG A
PEEVER ) TR, WS PL R R 1%t 3 4 v T 1
{35 B9 ADG F1 ADFIL, i 35 ol 35 115 W 0% )5 1 V5
kA BT F/G B m ) B BE
it o 350 AT FHAE B AR R WA, DA AT 4 1
R PERE, IR ADG DL R LR B
REAI F/G MRS 3R A5 W98 R0, 78 1) A
v R W N e SR U= I Ny 1B S e
ADG F#(% F/G M JETE R IR, mi &6l fig
S B LR A RO . BT AR 2 A
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AEFRRPEE— I REAESERRER
TG R TR AR A R A D GRR A N Y
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L TS R D-FLER Y
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BEDY | g R S ARE A5 LA, PR E T
AR T b

FAE ST B, U A Sk e mT O [ AR b 4
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A G T A il 5 T s T LR BE S
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W 23 B O e R 2R P A RO AR
5553 A8 IR IS N A5 25 1 RV Ky I R e 2R
FIRGEE M A BTt (B Ge it e L, HE
PRI B2 5 A 8 9% R AR B 5 2 =0 T L i I
A BT AR R T Al W T A K BE G R SR
TR AT R 19 07 20 AR KRB DL R AR BR SR
], A IR R B W WOR ., A AR ST
B ABE LR SR S WA T R s kB
RN B e TR IRl R 14 d
LT s R EA RERE
TN, B AR DR AL T BE 8 48 = B AT 5 /N B 98

BB AR BT R B, 5 Al R R AR
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Effects of Compound Nutrients on Growth Performance and
Intestinal Health of Diarrhea Piglets

ZHONG Qin CHEN Daiwen YU Bing HE Jun HUANG Zhiging MAO Xiangbing YU lJie
LUO Yuheng LUO Jungiu ZHENG Pin”
( Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Institute of Animal Nutrition,

Sichuan Agricultural University, Ya’ an 625014, China)

Abstract; The objective of this study was to evaluate the effects of complex nutrients mainly composed of lac-
tic acid, glutamine, enzyme preparation and Bacillus subtilis on the growth performance and intestinal health of
diarrhea piglets caused by metamorphic fishmeal. Twenty-two diarrhea piglets were selected from 150 weaned
pigs fed with 4% acidified metamorphic fishmeal (acid price=8.67 mg/g and volatile base nitrogen content=
1 446.7 mg/kg) for 15 days. Diarrhea piglets with an average body weight of (7.23+0.89) kg were randomly
divided into three groups. Pigs in the diarrhea control group ( DC group, n=6) were directly slaughtered and
sampled, those in the control group ( CT group, n=8) were fed a basal diet and the complex nutrient group
(NUT group, n=8) were fed the basal diet supplemented with 3% compound nutrients, respectively, for 24
days. The results showed as follows: 1) compared with the CT group, the compound nutrients significantly in-
creased the average daily feed intake ( ADFI) and average daily gain ( ADG) of piglets form days 15 to 24 of
the experiment ( P<0.05), and tended to decrease the ratio of feed to gain ( F/G) during this period ( P =
0.08) ; the compound nutrients extremely significantly reduced the diarrhea rate and diarrhea index of piglets
from days 15 to 24 of the experiment ( P<0.01) , and significantly reduced the diarrhea rate and diarrhea index
of piglets in the whole period of the trial ( P<0.05).2) Compared with the DC group, the serum urea nitrogen
content and diamine oxidase activity of piglets were significantly decreased after feeding normal diet ( P <
0.05) , and the compound nutrients also significantly reduced the serum contents of creatinine, malondialde-
hyde and D-lactic acid of piglets ( P<0.05). The compound nutrients significantly decreased the serum D-lactic
acid content of piglets compared with the CT group (P<0.05). 3) Compared with the DC group, the sucrase
activity in jejunal mucosa of piglets was significantly increased ( P<0.05) , but the maltase activity in jejunal
mucosa of piglets was significantly decreased after feeding the normal diet ( P<0.05) , meanwhile, the villus
height and crypt depth were extremely significantly increased ( P<0.01). Compared with the CT group, the
compound nutrients had a significant effect on the recovery of the jejunal goblet cell number ( P<0.05). In
summary, feeding metamorphic fishmeal cause diarrhea in piglets, decrease intestinal digestive enzyme activity
and damage intestinal morphology. Dietary complex nutrients can improve piglet health and growth performance
by promoting intestinal morphology recovery and reducing piglet diarrhea.[ Chinese Journal of Animal Nutri-
tion, 2019, 31(12) .5509-5518 |
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