AR A A B A R 0T W g BT ML G S AR AN i T8 T 25 B B
OB ZBOIY OEITE D MR B EBiig 2 B2
(LI HRRM K ES R b, F% 271018; 2EHEEAIRAF, HE 26047)

2 RRIG BV FA FKT SR ARFIGE (ZEA) XM B8 s HE . A A
JAIE LA FRENA o JEHY 28 H S FIIPRE N (14.0120.86) kg fHEREM =038 ChE x>k
WEPEBTI A4 40 3k, BENLSY N 4 4, B4 10 ko XTREZHARMRIEARR AR, 58 1 2. 50 2
ARG 3 AL 7E IR R 4 SIS0 0.5 1.0 A1 1.5 mg/kg ZEA. Fitik # 10 d, 1EIAIA 35 d.

SERFW]: 1D HXTREAMEL, S iRIn g r) e s e o B TR A A LR M S 1
This (P<0.05) 5 k56 2 ZH A i o IE [ 35 B R 25 T (P<0.05) 5 & 3 AHIIE JREA
MR ERREE (HDL) S8R e (P<0.05) , i A& &0 8 #E K (P<0.05) . 2)
XML, X6 H A+ AR AN SRR v AR B IR B AR K (P<0.05) . 1k56 1
AL 2 A+ 48R m e SRR E R E S (P<0.05) , T mE/EEIRE
HRFEFC (P<0.05), FIMAEREMETRE/RFREEMREZET S (P<.05). 3) 5
PNICEACE 2= 4 R et (=175 & SV T8y NI S e 71T v W S A Y 701 7 =R e <
JEAHE . 4) ExFRAMLIL, WRIGHS AT SRR, N R, JF Bl 2 A0
R 3 AT bR vk A ERREE . 5) XA, K% 1 HANRE 2 ARG E
R BB S 2 A DREO A 2 . ] W, AR RSN ZEA (0.5~1.5 mglkg) 4%
T T BT B AR AN B T AS A, T S e T 0 BT PR Ag R AR
KEE: Wi EHMT M, FKREIEI: i miEks
& sr2K5: S828

FoKREEIAER (zearalenone, ZEA) XFr F-2 F &M, BHAYE] A KA H WEY

IR ITE B A KRR AR SRR E RS R HEER, SASMIERR ZEA
VYR BRI, ZEA RIARETIIN a-ZEA B EREAE R HMEBEAE I S &£
TR a8 B A BRI RS, BRI, FIA ZEA TS QARG Zh 4, A 9 HiRA
FARTGRINE 18 FEba—— il (R AR 7R ZEA F, N ZEA B5efEIsEes e, Mk
WHFLRE, JERE G E ZEA400 pg/kg)is GtiiR, MRIEIRAE I RERNL, (HEHEH
Hh b AR AR A P P s PR v, MR S ARV, RTINS /) iz 3 e G 30 e D4 LA A 2
AR TEVESG N, /N RS ER B AR AL A SR SR SMATG R FE R I, ZEA REA
HAFAE /N A0 B G BE 40 A4 L AN st A R G A 2 418 T ZEA X akHE)TS
At FRiEL A & AL YERE R R H 25 PR, (HJE B AT ZEA XS B ALE (D i) D Re R R



RSB LD, BRI R, Bk, A5 5 B MR ZEA X Wi BT
MGG U=V RGIE LA R, W B 1 e bRk P SRR 22 1 S K,
Rt T R GRS T B IR T AT AR A
1 MRS %
11 iR AR

ARUREH ML ZRAE ZAMRY AR R R E R &, KRB R SR, M
BHETFRTTARI, RS 2 AP T ROIBR 1 BEORRCH R R R . ZEA 4l (DL
51| Fermentek /A & 4277, S RAEE N 98%) .
1.2 iREENY S IR

28 HE . R, “FIAE (14.01240.86) KoM —=J0443 (A< MM W 11
140k, BENLG A, FAHI0NELE, SAELZLULE, SHRPIREEZ R AR E
(P>0.05) o BRIGAFHEAARAAFE, AR MK, o [ 2H R0 R R AR (ZEASZ I & &
0), IG1H . 50 22H A E0 3L TRIMRAE FE Al AR ¥R 0.5 1.0F11.5 mg/kg ZEARIRER 1A
F[ZEASZINE &2 71 5(0.52+0.07) (1.04+0.03) #1 (1.514+0.13) mg/kg]. FiikHI10d,
IERA35 do AT WIS IRTE RIS FF R AT — IR IERC S, T TP AR AR o 00 R pl RS
FRIKFZHENRC (2012) ArAERCH], HAHRIE TR WKL

1 FERARRA R E TR ORCTJERD

Table 1 Composition and nutrient levels of the basal diet (air dry basis) %

JEEH o BIRKF o
Ingredients Content Nutrient levels? Content
Tk Comn 64.5 WHAkEE DE/(MJI/kg) 13.81
HAIER Whey powder 5.0 MHEHR CP 19.82
51 Soybean meal 23.0 £5 Ca 0.70
fa ¥y Fish meal 5.0 B TP 0.64
R BREEEREE LysinesHCI 0.2 AR Lys 1.22
RS CaHPOs 0.7 FHASEM Sulfur amino acid 0.65
fiKA ¥ Pulverized limestone 0.3 HEIR Thr 0.75
i NaCl 0.3 BER Trp 0.22
TvEEL Premixt 1.0

&t Total 100.0

DI R AT sa AR fi Premix provided the following per kilogram of diet: VA 3 300 1U, VD3 330 U,
VE 24 IU, VKs0.75mg, VBi11.50 mg, VB:5.25mg, VB, 0.026 25 mg, 2/ pantothenate 15.00 mg, J&

7R niacin 22.50 mg, A4 & biotin 0.075 mg, H#& folic acid 0.45 mg, Mn 6.00 mg, Fe 150 mg, Zn 150 mg,



Cu9.00mg, 10.21mg, Se0.45mg.

DAL A AL AR (50, S K T A2, DE was a calculated value of the metabolic
test, while the other nutrient levels were calculated value.
1.3 FEACKEE

TEARIG S S RAT M A B 5, FITF M, 7E il v BE BT HLA0 emZe A (K RE L, FH A2 5,
IR MR ARSI S VI 2B, — BB T Bouin'sili [, Ffiom AR (HE)
Gt RN A M E
1.4 KoMHESR K TT ik
141 R R AR

FEARIOFF A6 0 AN G A5 20 AIHORE,  F LA B b e e 2 3 AR AR 1 B 2 ). ZEAI
58 K FH B S PR (ELISA) FNFOGINEVE . ZEARARALIIBR 0.1 mg/kg, 20K BIAAK I
3 HAh 7 2 B R TR PR AT o
1.4.2 MRS, AbFE e A ME A= 2 i

TR HE 35K R AT, B4 T BEHUE IS Y748 1k, 18 B2 (R Bt 5 R A 1Lk 15 mL.
37 ‘C/KA#ERE L0 min, 3 000 r/min R 0210 min, &M, —20 CHAAARAN, RA4HE
AT (COBAS MIRA  Plus, Fi+% AR W& MiEHEREEAE (ALT) .
BRI (AST) | BRiEBERREG (ALP) MFLEHiElE (LDH) 1L S E R JREA.
SRR, SHMW =R S RES (HDL) MR ENEEE (LDL) &&.
143 HEGERE AN E

HBouin’ sy HH [ & 4 ) BRI L ZUEA TR b, 8 L BEIRRIBK, —FZEM, A
AL R A2, Y HL (LEICA RM2135, ZE[E) 47U, FES5 um. K44
A 28 R, A RETORS 2RI K . AR R EE10 min: ERIRIEKE - K5 s, K
AKAEEALLS ming AL GA10' s, Z95% L BE . 100% L EEMi K, —HZRIEM, TR RE F
R 5 00 T EE. ) H A<Nikon Eclipse 80i & i AH £ 48 #E 4T RIS K45, 18 ] Motic
images 2000 L.3%A X748 1 Ml 9% v P S B 3 TR FE JEAT W, B U] s 15 AR B
il A LT B ST, WEREmE, JHE S A BRI R s R, SR
SERIE, TR IR
15 MRS

I E R SAS 9.2 AT LR 2 7 Z 4381 (one-way ANOVA) , F Duncan K%
BT Z B, RIS SR P IME MR 2 30K, B P<0.05 1 22 57t 2 2 MR WTAR 1 .



2 AR5
2.2 AFZKF ZEA X W@ BRI B AL A 1 ) B

AFEIZKSF ZEA X I BEAT44 &R 5200 W3 2. HxtRRALARLE, A5 1 41iMiE AST
H1LDH & 7 2.2 F+ 51 (P<0.05), 158 2 ZH IfiLiF AST F1 LDH i& P 2 2 & Tl 5% 1 2H.(P<0.05),
56 3 4LIMiE AST Al LDH 3& P 3 2 Tikde 2 41 (P<0.05) o SxfHRZALAHEL, wEed i

15 ALP yEMEL) B E i (P<0.05)

AR ZEA JHAFRE IS ACH - IR 3. SXIRAAAEL, 156 2 4L i S A

[ 2 i S 35 R (P<0.05) 5 56 3 ZH Iy S B[ % W HD L 1R 380 & = 30 2 T i (P<0.05),
mME A EASEEE N (P<0.05),

7 BRI = M e 45 R W], ZEA REWSAE — & R B LS m Wr g A1 % o f R AR G
K2 ARFIKT ZEA XS Wy BEAT 4 L B 0 5

Table 2  Effects of different levels of ZEA on serum enzymes of weaned gilts (n=10)

U/L
e e 1A A4 2 4 W5 3 4
IiH ltems Experimental Experimental Experimental P {& P-value
Control group
group 1 group 2 group 3
BN EN ALT 53.8440.27 55.85+1.30 55.05+1.18 56.20+1.04 0.399
B EE AST 33.33 #0.15¢ 36.7040.44°¢ 39.80+40.66° 42.00+1.032 <0.001
T PEBERRES ALP 147.3840.90° 156.55+2.642 162.55 #3.372 163.86+2.952 0.001
BRARF LDH  463.75+18.40¢ 525.0048.20°¢ 597.6046.20° 687.65428.692 <0.001

FETEI B IR AR TR R EREE (P<0.05), HETFHELFRERERALEE (P>0.05), &

In the same row, values with different letter superscripts mean significantly different (P<0.05), while with the
same letter or no letter superscripts mean not significantly different (P>0.05) . The same as below.
® 3 AFEUKT ZEA X 5 R ML AQM 0 B R

Table 3 Effects of different levels of ZEA on serum metabolite of weaned gilts (n=10)

pagiceih W 1A w2 A w3 A
IiH Items Control Experimental Experimental Experimental P {f P-value

group group 1 group 2 group 3

REEE TP/(g/L) 65.4541.81%  64.2640.64° 61.08+1.18%  58.73+.87° 0.016



JRZ A UN/(mmol/L) 3.6340.17° 3.9140.17%  3.8140.09% 4.20490.072 0.047

MH =K Total TG/(mmol/L) 0.2530.01  0.2540.02 0.2740.03 0.2940.01 0.571
MHERE Total TC/(mmol/L) 2.2040.04  2.244007%  24130.07°  2.4240.05° 0.027
AR EE (1 HDL/(mmol/L) 0.6940.01"°  0.7120.03>  0.7420.02®>  0.8520.01° <0.001
K% E & A LDL/(mmol/L) 1.1840.06 1.1940.08 1.1740.01 1.2640.04 0.627

2.3 RIFZKTF ZEA X WTHREAT 52 18 TV 45 (¥ 5
AR ZEA XTBT BT i E TS R LR 4. SXTREAHEE, SR s in ZEA
BERBT BBNEERE (P<0.05), 1.5 mgkg ZEA EFHiEE+ RN ERE
(P<0.05) , 0.5 %1 1.0 mg/kg ZEA & E$em T I8 Em EIR = IR EME (P<0.05), %
DRI 2 P ) 8 e RE RIS 8 TR 38 S 25 v T IR (P<0.05), Bl #sfn 0.5 AT 1.0
mg/kg ZEA S35 BEAR A I IO 986 5 BEIRE B R LA (P<0.05). S BEZAHEL, TRRH175Im 0.5
A11.0 mg/kg ZEA & ESE w4 Rl I B m JE MR A TR B IR L (P<0.05). LA ER455R

VLI ZEA XTI BT 5 it 3 i — e P2 FE (R 5

T4 AFIKT ZEA St 9 RET 4 i 18 T A5 1A 5

Table 4 Effects of different levels of ZEA on intestinal morphology of weaned gilts

5 14 5 2 4 R 3 4
— LEWJ- H Lfﬁ%- H ﬁ"ﬁh- H b i
IiH Items Experimental Experimental Experimental
Control group P-value
group 1 group 2 group 3
+—¥&#% Duodenum
HEmE Villus
. 312.4246.31°  494.44+13.35° 499.51+413.15° 437.6028.77° <0.001
height/um
KRB IREE Crypt
487.91435.45°  504.53431.31° 508.22420.31° 634.31424.49° 0.002
depth/um
BEREIEEIRE
. 0.6840.04° 1.0340.072 1.0040.042 0.7140.03° <0.001
Villus length/crypt depth
=7 Jejunum
HEmE Villus
. 351.7045.31¢ 392.1549.73¢ 453.9544.81° 591.85+11.742 <0.001
height/pum
Fa B IR Crypt
235.8246.58°  307.23#15.63" 297.26+10.95° 518.72+19.822 <0.001
depth/um
BE R EIE T IRE
. 1.5140.042 1.3240.07° 1.56-).06° 1.1740.06° <0.001
Villus length/crypt depth
Ef% lleum

EmE Villus 239.74345.13° 336.4746.022 292.6847.47° 250.2344.98°¢ <0.001
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height/um
Fass iR % Crypt
264.0249.57 304.40+16.54 282.39420.62 294.8048.72 0.250
depth/um
BB ISR
0.930.04° 1.1640.072 1.1240.082 0.8640.03° 0.003

Villus length/crypt depth

2.4 AFK ZEA XMW R34+ 1 B S 7 m

ANFEKFZEATS Wiy B3+ —3a IS RO m L L. 855K, AL+ —fa gk
TSR EA, MalrEE, + AR, FEZRIE, R L K 40 e ER I i
Qe AP, Maie A+ A SRS RE TR, AT REEKH
HAGARTC R, N, R A . R AU A MO e
ZEAKT WIS BEAF 5+ 3R i il 17— e BRI

IV: NHHE: 1G: Nk DG: 18k, Control: XHE4L: ZEA05: X% 1 4: ZEALO: iR
U5 2 4, ZEALS: 156 3 4. 200 pm FIRTE 1054 BSOS R I 100 um 3RIR1E 1010 FIHCK RS
MR . TR,

1V: intestinal villi; IG: intestinal glands; DG: duodenal glands. Control: control group; ZEAO.5: experimental
group 1; ZEAL1.0: experimental group 2; ZEAL.5: experimental group 3. 200 pum said under 10>4 original

magnification photographs and 100 pm said under 10x10 original magnification photographs. The same as below.
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K1 AR ZEA X W T+ 1 RS iR
Fig.1 Effects of different levels of ZEA on duodenum morphology of weaned gilts
2.5 ARFEZK ZEA X Wi B34 25 a1 245 1R i
AR ZEAKS W B8 B i TS HIFEMA DL 2. G5 R3RHT, XTI A IR EHESI R
=, MplRFE . S RAMLE, WIS AT KE R K HER R, HEEREK,
NI, FF BRI 2 AR 3034 4 i b e i v [ 6 R AR B (BERED o AT
MBS AR ZEAXS 7 i i 1 H AU H4 .

Control

RN K AR RIIA4RE  Yellow circles indicated lesion villus area.
B2 AFEZKF ZEA S W RS 25 W T 24 B
Fig.2 Effects of different levels of ZEA on jejunum morphology of weaned gilts
2.6 AN[FEIKF ZEA X5 EEAT A% 8] i 7 25 B 52
ARIZKF-ZEAX Wiy B8 B A 052 K3, 4R KRH], SxiMAML, w1
HARI 22 A AR BAK, NpIRT BER, HEBTE A MRk E ey £ .
[ i 2300 v B M AS 2 B ZEAS [R] 3 il 1 5 o
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PP: fE4WREL/NG Peyerr's patch.
3 A[FEIKF ZEA X W0y BEAF 5 [R5 TR 25 (1) 5 1)

Fig.3 Effects of different levels of ZEA on ileum morphology of weaned gilts

3 W i

AR FH 4l ZEA BU] ZEA V5 44T, I HARSE - A A DRl EOREEEAT T RS Sk
e, B2 TR AR RS Y PR, 7E S AR AT SR A I 2] 7K EE R (DOND
M RER (AFL) FIFAAE. AR & AR o DON M1 AFL #3 & Tt TR
Rt B AEFRAERLE 78T 1.0 mg/kglt2., 10 pg/kgM3TLl K R B3 56 T4 5 Tk b DON AT AFL
/NT 0.9 F10.02 mo/kglf i &R E, Hilid ZEA SRl bkbrie, Fi&A
RIEALH) DON F1 AFL B 37K AFEma ik gn 41 45 Ry, AT L) AR B AT 5 i 1E
TEASHALNEZZH ZEA 51ER) . AFFTAEKMERISRER, SHRBPITFEHERE. 7
HHF & (ADFD | “FEIHIE (ADG) FMkHEL (F/IG) ZRIIAEZE (P>0.05) [,
3.1 REIKT ZEA X W RHF R 35 B AL =4 (¥ s i

&l (ALT. AST. ALP A1 LDH) i iR mT AR DA A RN S 805 B2 R — A L 2L
PRERT, MiETH ALT 258 2R SRR B MHZER, AST SRR S Rl LR
B B AR T ALP 7E B BR IE B i 12 ke 3 21 A D R I 2 5 1R 0 A0 o 3 AR a9l



AEe I  IA R (¥ 195 AST ALP Fil LDH v& P4 235 i X R 4H . 90K, ZEA
(40 mg/kg BW) AE 2 Tt/ RLIE th ALT . AST Al ALP 35 L2017 i AH S 36 E W] ZEA
(1 mg/kg) BETHmr T M35 i AST. ALT AT ALP 3ETES!, X 5ARIGSE B —5. I

T AU S AL 4 B B R AR AR b AN 4 22 B Th i (R R R (R AR I3 A

A AR AU AR A S e SR B AR K, SRR RS 'SR ES

Jo AN g I [ P S UL AL ZA R3S KRB AR OG- L HDL 5 & e S W i - oA

RN RN ISR, ELAERFIEART N N & e AT, 156 2H I8 W05 44 I3 v () 8L B

HEERERL, MREE. SHEER HDL & &R E & TXRA. AR, H ZEATS

G B PR L MR BRI 7 /N B JH L Y0 A L] 1 5 2 T v ) HD L S 25 BRI 220 AT T A

ZEA ReWs i g/ M Hh s B B O A9, AT SR 2 TR DNA )5 231

PERTHEN ZEA BENS— e RE L LG s A7 I A B R4yi 47, 1t 1T vl e -3 BBUTHIE B L 2R 45

P MR G AN LS A M I 25 SRR T, ZEA REWSSEma T A A8 MR R A G . (H2,

ZEA S WA R AR A AL 1 75 12— 2D AE S

3.2 ANFEIKF ZEA X REAT-HE 8 T2 1 520

ZEA TESIR AR 323 B 2 8 A0, ANTRI0 A 0 = AR 3 B AR I 78

AeEMZER. Bl REEAREIITNE, ZEA FEIENBIEIE N o - EAKIREIEEE
(ZELOFI B-ZELRA i #E NARE b, 32 e /NG AR AL 34T ZEA AR, 3-8 H AL R o-ZEA.

B-ZEA. a-ZEL M B-ZEL®L, BRFURH, Na# LA LImEhmRE R REIRE

MGG L / B2 5 IR AE B S 0L, JlE i A ZEA 1) 288 8, 7RI AR ZEA
(1.04 mglkg) FEERINAIITEES KL T IGEEBHR RN A RERLEN, Aigt, &

WA+ 16 MBI AE SR REIREMAT R / BRI A

R, R ZEA MAFAEIAEE R T — e R R .

WA R IR ORI 32 ) R B AL N, 385 TR = g it /NI R, 9

B b B AR A BRI Th RE AN, /) R ST 245 5 A 1) 56 2 DR IR A48 L 5 T A MRS 1 5

k26281, Jf: H I T 25 1E S W 8 9 1o RSO e e T Tt J el A e AR v ) B T4 o

29, ZBtFRI, REMEL., FEREFR. ROk, A8, OHERER, &% FEWiEY

BRAETEERT, RS FRVTIMEER, A=A faHEre, fRifoE, B iE

R EERESL, PR A BRI 25 Tl 52 L fe 8 R e ok i i 285 B P T 25 A8 A R S k38, iff

FORIL ZEA Befg 3t /INmRE BB B LA A SO0, IR AR R BRI B 5 G B ARDRR G 1 2l

SRS DA FNESEN . M AAR A SMATR R ], ZEA Beadad f A7 4% /N a5

it



WFE MR RGO FEUNG S 5 H, BT IR SSTH AR M iz Sk S R RIS, &

BOR P RACRRAR A= ERe T B, RIUEPUE FRBNB, AR, S alieH )+ ik

AL A KA T N2, BN RAK HARBR TR, N, &5

B, ThEEKENEEKEERESE, AEBELER, MNMalgd, IFH%E 2

ARG 3 Al bR LT A AR R s 5 1 A ANES 2 AR im B2 K, NaRTE R

FAA, HEE T ZAMRERC ARG 2 . ZEA B> /NGIRECE AR T I TE X fe 2

E IRV HERE, TR RS S RN TN T A RCRE S, AT S AT R A M RE

X 5HT N RS R — 3, MWER KU ZEA XNHFHE 718G BUE 2 52m, (Hi2 ZEA {E

[ b A A B A S SEATLAR T AN 48, X FATTIAE IEAER AT SEAR R K H AR

4 4 @

LEARIG 244N, ZEA (0.5, 1.0 F1 1.5 mg/kg) 5 GLialk B2 520 1 WA i Mg vk
PEAMEAE = & B L 238, MBI SAEEE. BERE. AE&mE /B
RIEE R HARENHLIEE, U] ZEA 7] DUE SR Wi g A8 1 IS BT s A
PR B A TR AR R W A S AR e A
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Effects of Different Levels of Zearalenone on Serum Enzymes and Metabolite and Intestinal
Morphology of Weaned Gilts
CHENG Qun' JIANG Shuzhen® HUANG Libo! YANG Weiren™* YANG Lijie! CAl
Wianting? LIAO Rouwan?
(1. College of Animal Science and Technology, Shandong Agricultural University, Tai’an 271018,
China; 2. Life Rainbow Biotech Co., Ltd., Yilan 26047, Taiwan)
Abstract: The aim of this study was to investigate the effects of different levels of zearalenone
(ZEA) on serum enzymes and metabolite and intestinal morphology of weaned gilts. Forty healthy
weaned gilts (Duroc>_andracexYorkshire) aged 28 days with body weight of (14.0140.86) kg
were randomly allocated into 4 groups (10 replicates per group, 1 pig per replicate). Weaned gilts
in the control group were fed a basal diet, and those in the experiment groups 1, 2 and 3 were fed
ZEA contaminated diet with 0.5, 1.0 and 1.5 mg/kg ZEA supplementation, respectively. The
experiment included 10 days pretrial period and then 35 days test period. The results showed as
follows: 1) compared with the control group, the activities of aspartate aminotransferase, alkaline
phosphatase and lactate dehydrogenase in experimental groups were significantly increased

(P<0.05), serum total cholesterol content in experimental group 2 was significantly increased




(P<0.05), and the contents of serum urea nitrogen and high-density lipoprotein in experimental
group 3 were significantly increased (P<0.05), while the serum total protein content was
significantly decreased (P<0.05). 2) Compared with the control group, the villus height and crypt
depth of duodenum and jejunum in experimental groups were significantly increased (P<0.05). In
the experimental groups 1 and 2, the ratio of villus height to crypt depth in duodenum was
significantly increased (P<0.05), the ratio of villus height to crypt depth in jejunum was
significantly decreased (P<0.05), and the villus height and the ratio of villus height to crypt depth
in jejunum were significantly increased (P<0.05). 3) Compared with the control group, the villus
height in duodenum of experimental groups was significantly increased, and the arrangement of
them were loose and disordered. The number of small intestinal glands was decreased and the
mucosal thickness became thinner. 4) Compared with the control group, the villus height and the
number of small intestinal glands in jejunum of experimental groups was decreased, and the
jejunal epithelium of experimental groups 2 and 3 was denuded and the lamina propria was
exposed. 5) Compared with the control group, the villus height in ileum of experimetal groups 2
and 3 was increased, and the number of diffuse lymphatic cells in the submucosa was increased.
Therefore, dietary ZEA (0.5 to 1.5 mg/kg) can change the liver metabolism and intestinal
morphology of weaned gilts, thereby affecting the healthy growth of weaned gilts.

Key words: weaned gilts; zearalenone; serum; intestinal morphology



