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ERFEFHNBTEBRBFELT EKHAE
Sib R EZES S RIENZ M

FIEFE ' T BREI
(LAl K2 sh R 248 AR E 071000230 J648 4= E G ARG 0, R %€ 071000)

W OE. ARBREAAAEAFEHIA(ZEA) S HFFFHTFTALFT A KHE(GH) 2k A2
ZAR(GHR) o 5 R ik vy # ol R R AR £ [ (23.20+0.68) kg | AL kx K =T FH 54
A8 Sk, CHABAAS A AW, FHI2AEE , HBAEHE 1 Kk, B (CON 4) 4R A& 2k 4 A2 |
K2 (T1. T2, T3 48) 4R A2 A8 s 44 F 5 %) & 4m 200,800, 1 600 pg/kg ZEA 89X 544, ]
EBTA,EXDA0d, ZLRER. D)EA B LEETFETALPTCGHATH AL E £ F (P>
0.05), 2) &R -F Rt ZEA S8 H LB F £ F(P>0.05), 3)BAM4E KE F340
¥F(ADG) . F3 B X 2% (ADFI) AH T (F/G) M AR H £ 5+ (P>0.05) ;425 CON 2148
o T2 4AF 544 R F 3 (P<0.05) ,T3 A R % 5 (P<0.01), 4) 5 CON 48k X320
FEMEFRNBIEE, FTERKEW S , L@ h 3 % T2 f T3 AT BRI KB R LK 2058
¥t 5)%5 CON 48k, T2 48 GHR #= Janus % & B& 2 B2 % B 2 (JAK2) mRNA 48 %F & & & &
T3 2 GHR mRNA A5t & £ ¥ % % LA (P<0.05) 155 4 F 5 £ i 7% B F 3(STAT3) mRNA
MR FRMM AR EEF(P>0.05), 6)ZEA s GHR £ HF S HH T TP o5 2Ia i
PR %em 125 CON 2048tk X356 40 GHR ez Al Ao Hm¥g % faMmuRER K, 7)44
B F % GHR & @ 2k 3% A L% £ 7 (P>0.05) ;125 CON A8k, T2 Ak JFE1E A T & o4 A5 3%
(P=0.09), % LFT& ZEA T HFE#H0 2 KA R ik foF 8 % GH = ZEA ¥4 ¥ L
B Z%h (2 Ti8 it % GHR JAK2 #= STAT3 % mRNA 482 % ik % 3% GHR % 7% [ & 5t
BEOREZTAREBGCGHAADHE HFTETRFFF, FHTEREBAMZFI G, T FM

ER NI R, FERALEM DT RIS,

XEIR: ERFEHR, FFEERE, T8, 2 KLAF ;2K E ;A K F 2k

& 5255828 X HkFRIZAD A

T ARIRE MR (ZEA ) 5 3% ph 8 J) T TR PR
A, ELAT 28 M 2 3 o R 22 R B 1
YRR R W ERERZ —, TH
SRE R, S K, e | A K
WA T LA K2 i A A7 3 B v #2552 3 ZEA
syt ) F E SR M A 12 A T AR B
TaRERE AT KD, & B ZEA PH YRR H RN

Y75 B . 2020-07-20

XEHE.1006-267X(2021)01-0217-10

92.59%, ZEA F£ FH M F & b b EH A
172.2 pe/kg, F ¥ {8 K 332.2 pe/ke, T fHH
3123.8 pwg/ke, T (A B A 45 ) (GB
13078—2017) WA ZR, FHREEENE
TS E , FEMAK KT LRIk A B 5 b
WSS EEDY . AR MEZR(GHR) &—
P sl s S MR 2 1, vl 5 A KRR R 5 e 4

HEMB Ak 5 E 5 Z T IR IE K= 5 FF K& (20326613D) 5 b Ak K 2F R & & 554 (3003003 ) 5 [ — R 2 1 A 25 1 7 R A= it

R HH AR G RIS (S2016G4513)
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AL UL A 43 W 5% 4 W i 3k 45 AR KR 1R
MW, ARV, ZEA 7T LM E R T
K HEE S GHR YW FH AT WikRER D,
P, AR 6 LA X ZEA B RUR A S AR B x4
5% ZEA X FE kK E KB E (GH) ik K&
GHR 731 5 3Rk 5200 ARV ZEA BHE B PEL
MRS

1 MRlEFR*E
1.1 iRe s

ZEA W4 H Triplebond 23 & (& K) |, 4l & {f
UEH =98%
1.2 Rt RIAR

VEFERG U IR [ (23.20+0.68) kg | HHIT Y
Kx R ZICHAEEEE 48 3k BMLI N 4 41, 54 12
ANEE BN EE 1L, W4 (CON 4) [ 3
bR B4 (T1 . T2 T3 £H) 49 ) ) M A L 1)
A 200,800 .1 600 pg/kg ZEA HY ik 56 1A
M, ORI 7 d, BRI 40 d, RIS ET X A gEAT
TG 3, B R 0 A2 48 3%, A B SR BRI
K, R SR A B

T AR T M oK - GO R R ST b A
RN, FEERR S OB SRR ME) (NY/T
65—2004 ) FEATHCH , HAL KB TR LR 1,

AR T 125 T e A ) 5 B, 46 Tl K R 928 T
BRI 52 ( ELISA) 75 K6 M, 4% 41 1) A o X ik 75 &
(DON) k5% % (FB) M # I % #% % B, ( AFB,)
SEHFE (AR TAERRE) (GB 13078—2017)
YRR I 25K, ZEA 19 % 1 40 SR 52.37,241.60
825.20 £ 1 634.46 pg/kg, ZEA DON Fil AFB, i®
FEW A IS AE Y H R A BR 2 ), FB A &
W B R A YRR A BR A
1.3 MNEHEREFZE
1.3.1 15 AL 45

TR Z NG e B = 8 12 h R 5 5
ZHBEALIE £ 8 Sk 47 F & KR 1, B Sk SR AR
15 mL B 193 3 A B0 8 PN (0 AR e 1 R S
3 000 r/min &.0> 10 min, 4> B L%, B2 BE ML
WA S R AT 18 5 BB dH R o, IV
KR T =80 CTHRM TR HRRAARI, R
ELISA (A 22 1 ¥ J 75 4141 GH & ZEA &
it & H i BRI AE R R | R
W F e R A THAE

&1 EMARARKREFRKE(KFER)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items % Content

JE Bl Ingredients

K Corn 65.00
THH Soybean meal 19.00
/NZZ #k Wheat bran 12.00
R K Premix" 4.00
41t Total 100.00
EF27KF Nutrient levels?

41kt DE/(MJ/kg) 14.06
HAEHA CP 20.34
T4k CF 2.18
5 Ca 0.88
S TP 0.64
HWE AP 0.46
Wi Lys 1.22
TE R R Met 0.41
FhE IR Thr 0.81

1) & T 5w HIRE %4 One kilogram of premix contained
the following: VA 360 000 IU, VD, 60 000 IU, VE 375 mg,
VK, 120 mg, VB, 50 mg, VB, 180 mg, VB,90 mg, VB,,
0.63 mg, #HFR nicotinic acid 1 000 mg,Z X pantothenic acid
630 mg, LW FE biotin 12 mg, IHHH choline 15 g, M folic
acid 100 mg,Fe 3 g,Cu 0.375 g,Mn 1.047 g,7Zn 3.08 g,1
8 mg,Se 10 mg,Cr 6 mg,Ca 155 g,P 35 g,NaCl 75 g, ##i %
2 Lys 19 g,

2) IHALRE R (E, HoAx 52 I{EL, DE was a calcu-

lated value, while the others were measured values.

1.3.2 HERKMELFEHEE

TR0 TF U ISR 2 45 41 B 1) A 3R A5 ) i 1A
o, T 4 o PR OPR R R AR AR AR I AR AR
5 RBOHAARG - A E (ADG) . it
A HRE R ITHRMTPYAREE
( ADFI) FUBH [ (F/G) o 5% 1l PR & 7 4F B 5%
HITGE, BE R T EHAEI AR EREL
TEIB(g/ke)= FEEE(g) /FAITEE(kg) .
1.3.3 THEHALULE WL

W B S 2H 20T 10% vh P PP S ] 5 v
FELMK B RS A U) R A BE S R A
R ey e o, K, B B, HpopEA i B 1 S
fifi B SR AR R G AT U R RS R EGCR AR
1.3.4 T EHALUILF AR

48 GenBank H C 2 3B 4 54 1) H- I & - 3 -1
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R I S (GAPDH ) A E % K ( GHR) ,Janus
E AR R 2(JAK2) AU 55 S 5% L0005
T 3(STAT3) JLH 41, Frai A SCHRP B &K £ W

S1¥ %), {fi A Primer 6.0 3431 AH W R 7 1R 5
Y51l AT AEY TR LE) RARAF S
(% 2),

®2 EHWHKEE PCR RE5IMFT
Table 2 Sequence of primers for real-time qPCR

GenBank & 5%

FEH AR L/l IR GenBank E PG
Gene names Primer sequence (5'—3") Product size/bp . References
accession No.
i I - 3 - Rl F: ATGGTGAAGGTCGGAGTGAA N
GAPDH R: CGTGGGTGGAATCATACTGG 154 NM_001206359.1  “HETH45
AERBEZE F:CCTCAACTGGACTCTACTG ,
) . Lo
GHR R: ACACGCACTTCATACTCTT 228 DQ_106869.1 LESE
Janus [ B 2R LG 2 F: AGACAACACTGGGGAGGTGGT -
' ) . ity £ (7]
JAK2 R:TCATGCTGCAAGGATTTAAGGA 108 AB_006011.1 MG 55
F S 5HEFHIHNT 3 F.GAAAGCAGCAAAGAAGGAGGAG -
: 1 NM_001044580.1 iy 252 (7]
STAT3 R:GACCAGCGGAGACACAAGGAT % -001044580 I 5

BT B RE U 50~100 mg, $EHUE RNA, B
REEVE 4% Trizol i 7 & (Invitrogen 23 7)) i BH i
17, F RNA ¥ /% 1 ( ThermoNanoDrop Lite ) £ il
RNA ¥ &, | % 5%k Il & ( Vazyme A A,
R323-01,20 uL R WAR R ) #4750 5%, HARERAE
VLB AR /R 64T . $%9 X & ( Vazyme 2
A],Q111-02,20 wL AR R ) HAR AR 4 i W] 45
R HEAT . VA R .95 CHIZSME 5 min; 5 FF
KW 95 € 10 5,60 C 30 s, 40 NG ; 44 i i 2%
95 C 15 5,60 T 60 5,95 C 15 s, BN MAE
3AEE, H s K R IKE O mRNA A X 3R Gk
%=2—AAOO
1.3.5 A LUL =K

T 5 5 e 2 2T T 4% £ 3R P I I E TR
HlE e, ik B B U ea RS,
o AR R ATV R B R MG CR 4R

1.3.6 & 5T EP s v Al

B AR S 1, M i AR R
WAE (BCA %) HEah & BB As v LA
KR B R YU B ERERITY
1.4 HEZRITHW

fdi FH Excel 2016 F1 SPSS 20.0 # {4 #E 17 84
511534, F one-way ANOVA K5 56 4% 2H K405 1] &
225, H Duncan [RiE#1T 2 FEHLE, P<0.05
RS E,P<0.01 R 5 ,0.05<P<0.10
FonA B

2 H#RE55H
21 ZEAXNBEEBEIMFMNFEAHLE GH
2=

% 3 AT, 45 20 1A] I M R 8 GH %
HH TR EZR(P>0.05),

R3 ZEAMBERENFNFEELELA GH SEHNFN

Table 3 Effects of ZEA on growth hormone content in serum and uterine tissue of prepubertal gilts

i H CON 4 T1 4 T2 44 T3 4

Items Control group Test 1 group Test 2 group Test 3 group
L% Serum/ (pg/L) 10.83+1.29 11.58+1.54 9.98+2.32 10.64+1.77
TE #H4 Uterine tissue/ ( pg/kg prot) 2.13+0.24 2.08+0.11 2.51+0.53 2.67+0.26

[ AT 8 R AR A [R/ING T REROR 35 28 5 (P<0.05) , AN RIR'S T RRR 28 i .3 (P<0.01) . FRTH
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-

ital letter superscripts mean extremely significant difference ( P<0.01). The same as below.
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S 33 &

2.2 ZEA WEEB¥EFEHLAF ZEA QEE{JE&
H 4 Al 25 A a5 20 ZEA iy

T EZR(P>0.05),5 CON 4 tH Ik, T2 1 T3
HITr e TS T 7.96% 1 10.40% .

R4 ZEANBSEBETFEALAT ZEA SEHEM

Table 4 Effects of ZEA on ZEA content in uterine tissue of prepubertal gilts wng/kg prot
i H CON 4 Tl 4 T2 44 T3 4
Item Control group Test 1 group Test 2 group Test 3 group

TR ARG ZEA 3.27+0.77

3.18+0.53

3.53+1.01 3.61+0.90

23 ZEA WMEEBEBEEKERRETFEEHY
Eﬁun

%5 M, K4 w) iR & &R IR
ADG ADFI X F/G ¥ LB &2 5% (P>0.05), 5

CON AL, T2 HFFHRIE T 5 F8 80 e & T
(P<0.05) ,T3 0 % F & (P<0.01) , 43 51 &
T 152%#1 186% .,

RS5 ZEAWMBFESBEREER FERBBHIMG

Table 5 Effects of ZEA on growth performance and uterus index of prepubertal gilts

T1 4 T2 4 T3 4

Test 1 group Test 2 group Test 3 group

WiH CON 4|

Items Control group
WA TE Initial weight/kg 22.74+2.13
AR TE Final weight/kg 41.02+1.13

X HIME ADG/(g/d)

- HRE i ADFI/(g/d)
KEL F/G

FEF5%L Uterus index/ ( g/kg)

456.46+25.02
1 396.73+108.55
3.06+0.10
0.50+0.31*

1 369.63+£79.87

23.37x2.12
39.60+1.51
389.17+39.22

24.05+3.16
40.45+1.35
408.75+36.53
1417.41+86.43
3.49+0.41
1.26+0.124%

22.59+2.02
39.81£1.42
427.92+43.02
1 438.64+58.35
3.38+0.42
1.43+0.50%

3.52+0.16
0.83+0.36"%"

24 ZEAMEEBBFELEHESHNZM

H & 1 AT %0, CON 21 N ILZ A s 2
TR A T AT 5 5 PN BEE b R A LA AR HE B A
W), A L B ded A P R B0 a3 A 5 R P R A R
B HEIN B B %, 2 B R, TR RS
EH,RWHEY &, BAMEREST, 5 CON
A, T1 41T 5 WLZ A0 I 5 | [ 23 b %
DX 5k 40 i HE 50 A 7 i, 20 8 9 O 40 A R T
T2 F1 T3 25 HL)Z F1 N B3 R, 5 B 50 e 3
Z B4 05 1 2, JR 38 [ A2 AT Al e k1 R
T, LAWK EL 40 i A 3, 3040 1 B 20 A A8 M SR BT L
INBEAH M A o 2 Ak, B A% [ 4, R SRR
ZEA A DU 5 L2 PN 0 5 R AR S i 1 £
EMINEZ M FEEEF%., ZEA &/ Ll
TE AR RN (I A0 R ) B b i A0 AR
PESRIE , H B ZEA Fl 38K Sidn Ve 3G o
25 ZEA XN B EBEFEHLE GHR, JAK2,
STAT3 mRNA X RIZEH M

m & 2 AT %0, 5 CON 4 AL, T2 #1 T3 4+

‘B GHR mRNA #f Xt & ik & D J T2 41 JAK2
mRNAAXS Ik &8 3 B & F 5 (P<0.05) , STAT3
mRNA FHXT 3k 45 2 0] TG d 3 22 5 ( P>0.05)
26 ZEANWNEFEBEFEHLR GHR &M
vl

H 2% 6 AT, & 4 (] BE R T 5 4141 GHR [1°F
BPRm B A W 25 5 (P>0.05) ,{H T2 F1 T3
M F CON 4, Hoh T3 A FHm A #ass(P=
0.08) .

& 3 AT %N, GHR 1Y % 9% P ) ot 32 28 o0 A T
TE A T A B R AR FILZ A
Ly 240 5T R 200 M T S5 v, BH A 40 i 22 0 A
Hiff, ZEA Xf GHR ZEHFE R FE M am s
FEA TG () 52 ], {H 253 56 4 v Bl A T L2
IV, FE MBGE 2 EAmE S £, &
92 BHPE ) o 4 A iE — 20 3 22| G 88 BH M i B E —
AR, m AT WL ZEA BT L AR RS e N
GHR o35 BH 1 ) Joa 3 A1 15 22, 4 i PR P i B 3 K
RfEHETFENER .
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K CON-1,T1-1,T2-1,T3-1 5K CON-2,T1-2,T2-2,
T3-2 73528 CON H5454RX 411E 100 5 400 5 F 24
SR ERr L L sk SN DS PN i I R N T
AN R AL PR R T, £ Sk 5 8 b B SRSE, 100 FI
400 5 T A EL GBI S35 2 : 100 F110 pum,

Figures CON-1, T1-1, T2-1, T3-1 and figures CON-2 ,
T1-2,T2-2,T3-2 represent the visual field of uterine tissue ob-

tained by the control group and each experimental group at
100 and 400 magnification, respectively. The green arrows in-
dicate lymphocytes, the yellow arrows indicate focal inflam-
matory cell infiltration, and the red arrows indicate epithelial
cell necrosis. The plotting scales are 100 and 10 wm, respec-
tively.
1 ZEA MBEEFEFEHARSFHZIMT
Fig.1 Effects of ZEA on uterine histomorphology of
prepubertal gilts

2.7 ZEAWNEEBEFE GHR EERIZEZEN
E;l]r]

&l 4 AN 5 AT 45 4H 18] 5 AR RERE e L
) GHR A FK K EEA B EEF(P>0.05) ,H%
RIGH K E Y E T CON 4, Kb T2 HATHE
fEH(P=0.09)

2% Groups

=3 CON
=Tl
T
ZaT3
T 2.5
5 b
g 20 b
_r
X 8 ab b ab
R E15 ab
7o a a
EZ 1.0
é =
< 05
52
g
GHR JAK2 STAT3

GHR: A KM EZ
Janus &5 H B% 2 FR 4 2 Janus activated kinase 2; STAT3 : {5
SR 5L S OE T 3 signal transducer and activator of
transcriptions 3,

B AR EARR/NG iR 8 2 7 B3 (P<0.05) ,
AN KRE FRER IR 2 57 % 8.3 (P<0.01) , Value columns

with different small letters mean significant difference ( P <

& growth hormone receptor; JAK2

0.05) , and with different capital letter superscripts mean ex-

tremely significant difference ( P<0.01).

2 ZEA MEFBEFE GHR.JAK2,
STAT3 mRNA 1834 3R % B8 # 00
Fig.2 Effects of ZEA on relative expression levels of
GHR, JAK2 and STAT3 mRNA in uterus of
prepubertal gilts

3 i g
3.1 ZEANWNEEBHEMFINFE GH & ZEA
SEM

GH 2 EAR MWK R , A AR IEEN
T B e g i AN A A AR W T RE X T
AR AT A EENHENERY, E?%%%
B, ZEA B HAR = 9T L2 i 3 4R 1 D) BE RS
Ak S GH (1943 WK B iR A B A F
Thomas %”Wﬁﬁ,iﬂ@%ﬁ@;ﬂbjﬁk%”ﬂ$ﬁ
AN F Pit-1 A RKMERBOSERE Z KL X GH

mRNA 1) 3% ik KA i GH H@ﬁ?ﬂ‘é JIE) ZIKiiEBﬁ'#,
BHFFERFME M FEH4800 GH S 88 LR

FH25 Ui ZEA LIEXU‘ = @Eﬁ?%‘lﬁ@ GH 73 A 1%
AR, 4R 25 5] fe AR 86 3 B 56 A
RG22 545 5%, Olivares %' 4l & Bl T K o 55 i
ALFIGT Y GH 7 i BeA 35 3
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® 6 ZEAXEEFETE GHR FHREEHHM
Table 6 Effects of ZEA on mean optical density of GHR in uterus of prepubertal gilts

WUH CON 41 T1 41 T2 41 T3 41
Item Control group Test 1 group Test 2 group Test 3 group
S-G9 BE Mean optical densit 0.226+0.003 0.226+0.006 0.232+0.008 0.235+0.004
P Y
o 2.0
3 552 e o :
S A 5 T U fo. L
Jli i asnsa ! S 0 =
\ ;.i’,;c".u;;: 4 vy f‘,; i
’ s® RO LA
RSO PP
Q:::?‘z.ay;_,;, s 'f:ca ﬁ
o A a. yse
e TR a

5 ;DER«\'\F\"{"‘-“;, v,

LESE 3 .,\_-,u

LR e
St

Kl CON-1,T1-1,T2-1,T3-1 55K CON-2,T1-2,T2-2,
T3-2 435 X B 5 4 U0 4 AE 400 £%5 T 3R A% 19 75 4
29 2 MLEF, B ML &R IUZ UG R 75 iR LP %
REA )R LE FoRIE R, B R 40 wm,

Figures CON-1, T1-1, T2-1, T3-1 and figures CON-2,
T1-2,T2-2,T3-2 represent 2 visual fields of uterine tissue ob-
tained at 400 magnification in the control group and each ex-
perimental group, respectively. In the figure, ML represents
the muscularis, UG represents the uterine glands, LP repre-
sents the lamina propria, and LE represents the lumen epithe-

lium. The plotting scales in the figure are 40 pm.
3 ZEA WEFHETE GHR REHEES GRS
Fig.3 Effects of ZEA on immunopositive distribution of

GHR in uterus of prepubertal gilts

CON T1 T2 T3
ZH 5 Groups

4 ZEAXMEFBETE GHR EAREENTM
Fig.4 Effects of ZEA on GHR protein expression

level in uterus of prepubertal gilts

25 Groups
CON T1 T2 T3

p-WzhEH
B-actin - w_— 2 ku

5 ZEAXMBFEEFTE GHR ERREENZM
Fig.5 Effects of ZEA on GHR protein gray

value in uterus of prepubertal gilts

ZEA ELAG RMEEIE M Z BB AR A, B
WA ZEA J5 4 B WG, AT 7 5 FE S
WAL AU PR & 4 FE AR T, ZEA 5800
TEBMm EILBERERT S5 2 Kk, ALK P, 441
FAERE T AP ZEA SRR D E LS,
A AR 6 ) 18] A X 45 48 56, Gajecka 28 4
MERRRE B ZEA 15 Y M iR 2k 148 R B85 4
Zh ZEA ME R B E IS, AKX g, T2 f1 T3
MR T8 ZEA 3 CON ¥ M 7%
DL L, AL ZEA UURR B8 5 1) RS in it A — &2 19 1E
M X REJE ZEA SETE R W LB IMIEH
Z—

32 ZEAXNBEEBEEKMEERFEREEHM
HARISHIZ N

ARG ZEA X AR I A KPR RE TG B

SR, Fu 450 iRIDRRE R W ZEA V5 Yl 4 TR R RR 4k
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21 d, W &Z WX ADG . ADFI #1 E/G ¥ TC i F5m ,
XAl EFITH AL R GE A ZEA FEMEAE A0 - B4 2
BAK, XULI ZEA XA K fE A5 0 N 2 i AR
EREEE MBI,

ZEA X FEHSARKEE WA EERC A i
T A A A R N EE R R R AR 0.5.1.0
M1 1.5 mg/kg ZEA, & B ZEA R {75 P JE R L
2 G R BRI W 2 R Bt
K,EFEEESH., ALK, &84 48 H:
W TFE R E T8 & T CON 41, Hadl
LU AR A B, i A AR B e AU L
SRR RGBS 2 B Al Y 2 F AR,
AR5, ZEA Kb E AFERERE Y ADG |, ADFI L
K F/G BTo i 252, 454 35 1 F 5 4141 GH
AR, UL B A AR KM RE SR T GH 43 AT
REANJE ZEA fRIFFH TR B KB M EZEME
&, ZEA W LUE i 4R E A K R B OGS
KA RIB R AL 5 LB =0, I ZEA 7] LUf
BESE T E PN 14 B 40 A bt D 3 8 i TR, ST
Ak 4 K W F - g1 ( TGF-B1)/Smad & 1 3
(Smad3) {5 5 g . 44U W SR kK I ZEA
AT DU AR T8 B4 M s g A b R 4 i AR
PEIRFE, X 5 ZEA figil i c-Jun 2 5L K I 3l
(INK) {5 5 38 % 5 | 90 v S it , LA S ZEA
BES LA™ A 3k 2 1 30 P 405 | ke A0 N7 3 %
i e,
33 ZEA XN EEBEFEHLR GHR,JAK2,
STAT3 mRNA #H3} FRiXEEH M

GH el VR AN MK B H5 VR, 5 22 5 #E 4
Jitd B5% ¢ I ) GHR 45 & fff GHR — &k b, #%
JAK2 J5{#i GHR MU 254 5 K B g 20 R 5% Jk i
Rk, i — 25 0% STAT3, %S4 (A K+ i
b, 77 A R R, A A 5 4% 5 3] 48 it
SIEEYRN, S 5N FEANNEREE S
A FRUOT 4 41 GHR S K g R
GH A= W50y 1) % # , i GHR FE R %8 28 v i 53
RN B GH 19 2E W 8 i BEAR, 5 305 3 5 M %%
/N TAK2 Je STAT3 & JAK-STAT {5 53 i h
(14 F B PR 7 40 M 1 A R B o B b B P
BRI, Feng 221 43l , GH Al 3 i+ GHR-
JAK2-STATS3 i f2 0 #E N\ 5 P REE Ji 240 1) 34
WA ] GHR #1071 AG490, U] GHR , JAK2
STAT3 LR F 3K T I, GH A= 3301 B AIK , 40 i 3%

B TR R

A rh  F XK H T B T E H GHR,
JAK2 1 STAT3 mRNA AH X} 33k 3/ T 5 B 3%
& T CON 4, Ui W] ZEA W] fig i i+ I+ % GHR
mRNA X A7, #25 GH 5 GHR 454 %, If
WS Ui JAK-STAT {5538 %, fff JAK2 Fll SATA3
mRNA HIXF Fik s LE, 58 7 GH A P80,
GH 7] LAiE i+ GHR-JAK-STAT & 248 #F 725 Py s
200 LR PR B 20 S 0 A ) 3 B A It ) A
B, B H8 O B S T, T ILZ RN P
ME FERMEMNLEHRENL, TERE R
HUO ) Zhou AEY AR W U5 B A AR R RS
1 mg/kgh) ZEA , WA M FE B EW K, 75
DB AR B GHR mRNA A% 355 & T,
34 ZEANWNBEFEBEFEHL GHR ZEAMEM
IR RIEZH T

TE SO 2 i PCR AYIERE Bk — 2B 0E47 T
B P35 40 214k 24 Fil Western blot #:1] , & i ZEA 7] DA
i AR RE RS 75T 9 GHR 5028 FH L9 R o0 A 184 &2
Y8 FHPE S BE 34 K, 9 H T2 41 GHR 2& [ K JE
BIE R BEY, XU ZEA 7] fEE T M GHR
B A MFRIEAKT 158 GH B, k{2t 7
BHKE . Wathes 45 il , GHR ] I #E 4= F
BRE., MTPEEE MRSy EE AN
4 W TIHE SR TR LR A5 B Y AR X
W, B AT 5 4 BF 3 10 B A0 11, Zhou %Y 7R
W B i R R B0 T R B, 1 me/ke () ZEA 1]
PAffiFE GHR & H RKiA &R EFT ., mEn
HRIE , F MW 1.04 me/kg (9 ZEA T DL
Y8 % B IF i GHR mRNA [ 23k i & 8 5
PH 5 B 1S R X S A0 45 2 — 0,
3.5 ZEA XN EESREEAE RN

ZEA FLA MG R I M ] DURE S 19 5
KRGS AP N & AR5 AL,
AR S T EAARE RE, T
BT, FEHLAE TR, B B M R R AT
M E R R 2 — FFE e E & F il & R
AR Y 45 S LW ZEA X GH (1943 W G i & 5%
mi ,{H AT DL 3 4 45 GHR (JAK2 1 STAT3 mRNA
FHXT F 3k FER 10 235 ok 9% GH 1A Ak,
HTFESERE, & ZEA A EMERNSERZ
— o [FIIF, T2 F T3 475 48 B 4% 15 ik 3Lk
20 LIS DA K b B A MR AR AR B ARk, TR R



224 o ¥ B F

S

WRE NIRRT EEEAS R
W UIRE S LA R Y O XU S B ORE A
ST PERERREAR ™) AN Zhao %57 78 W7 1% Mk BLIK
F 4R I v R B, 40 mg/kg B9 ZEA 1] DL M F
THEB R, TEHILREEAL, 2R Gz
F AR AT & EIR |, R AG 25 IR rP IBT, BE0  fE
B SO 7R S A R R TR AN 1 me/kg 19
ZEA WRM , T B KT 75 I A E AR i 0
Ak, GH i it 45 4 GHR #3% T il JAK-STAT 15
SR TS5 SMNAEREFIN, ES S
TR AETE R GE O I LA K T Ik 2R G S £ il A B
FG B AR IR ZEA il iR AR K 1 T
ERETEVE R, 52 T AR BRI BEAH P RE

4 5 g

ZEA X8 AERERE AR PE R DA S 0T R
GH M1 ZEA (1) 5 ¥ 06 & 3 5 i | (H 2 o] 3 1 7
% GHR .JAK2 F1 STAT3 mRNA F*%f ik iR
GHR MG P T e 2 1 R 3A f R 19 98 GH 1Y
G Y/E AR U == o s - G R =E = G B L4
B E TR, TR LZE P IR R e R RN B A0 i
cRis e EN

SEH

[ 1] TEARA:. 3K ol M ) R G I fire il o B B 1
BRI [ D] 2 A8 30 22N R ROk K7,
2017.1-2.

WANG X S.Effects of zearalenone and its degrading
enzymes on reproductive performance of sows[ D ].
Ph.D.Thesis. Lanzhou ; Gansu Agricultural University,
2017:1-2.(in Chinese)

5. 2019 43 [ F 53 4 XA R B 4R ) U 8 T
RGP ARG [T]. 575 ,2020(2) :14-16.
WANG G Q.2019 investigation report on mycotoxin

(2]

contamination of feed and feed raw materials in some
areas of China[ J].Swine Industry Science,2020(2) .
14—16. (in Chinese)

WU L H,DUAN Q N,GAO D Y, et al.Zearalenone

blocks autophagy flow and induces cell apoptosis dur-

(3]

ing embryo implantation in gilts [ J]. Toxicological
Sciences,2020,175(1) :126—139.

HRABIA A, PACZOSKA-ELIASIEWICZ H E,
BERGHMAN L R, et al. Expression and localization of

growth hormone and its receptors in the chicken ovary

[4]

during sexual maturation [ J ]. Cell and Tissue Re-

(5]

[6]

(7]

[ 8]

(9]

[10]

[11]

[12]

search,2008,332(2) .317-328.

FRETE AT B, S ) T B R X W /B
FEIA P A FE A AR BT MR 2 R A Ak
ISR [ J]. 38 37 41, 2016, 28(5) : 1525 -

1533.

NIU Q S,YANG W R,HUANG L B, et al.Effects of
fusarium toxins on vulva, reproductive organ index
distribution and expression of estrogen receptors in u-
terus of weaning gilts[ J].Chinese Journal of Animal
Nutrition,2016,28(5) :1525-1533. (in Chinese)
TG HE . K A 2 5 B 0 BT 43 4755 B S T GHR | Gh-
relin F1 PCNA 23K B %2 Wi [ D ] 4 27 0218 3C. 48
% IR AR R, 2016 1-2.

DAI M L.Effects of zearalenone-diet on expression of
GHR, ghrelin and PCNA in ovaries of post-weaning
piglets[ J].Master” s Thesis. Tai’ an; Shandong Agri-
cultural University,2016:1-2. (in Chinese)

KNG VRIRSR B AS , A%. YL AR 36 F1 R F 8 A [ 21
G138 E N GHR JAK2 STATS SN 50 K7 (1],
I & B BE,2018(21) 1 10-14.

ZHAN M, XU H Q,CHEN W et al.The expression a-
nalysis of GHR, JAK2 and STAT3 genes in different
tissues of Jiangxiang pig and large white pig[ J].Hei-
longjiang Animal Science and Veterinary Medicine,
2018(21) :10-14. (in Chinese)

HYMER W C,KENNETT M J,MAII S K, et al.Bio-
active growth hormone in humans ; controversies , com-
plexities and concepts [ J ]. Growth Hormone & IGF
Research,2020,50:9-22.

THOMAS M G,CARROLL J A,RAYMOND S R, et
al. Transcriptional regulation of pituitary synthesis and
secretion of growth hormone in growing wethers and
the influence of zeranol on these mechanisms[ J].Do-
mestic Animal Endocrinology, 2000, 18 (3 ) : 309 —

324.

OLIVARES V H,HALLFORD D M.Growth and car-
cass characteristics and serum growth hormone, pro-
lactin and insulin profiles in debouillet lambs treated
with ovine growth hormone and (or) zeranol[J].
Journal of Animal Science,1990,68(7) :1971-1979.
GAJECKA M, SELAWUTA P, NICPON J, et al.
Zearalenone and its metabolites in the tissues of fe-
male wild boars exposed per os to mycotoxins [ J].
Toxicon,2016,114.1-12.

FU G H,WANG L H, LI L,et al. Bacillus lichenifor-
mis CK1 alleviates the toxic effects of zearalenone in

feed on weaned female Tibetan piglets[ J].Journal of



RUEFEAT  FORARBEI XS5 AF R 75 kT ERBE B %

PRI A1 5 R 5 225

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Animal Science,2018,96(10) :4471-4480.

SRV, BTG S AN A T K IR R A T X DT 73 /N

R T BB XN R 1 70 43 A A A 1Y 5
[T].h E AR ,2018,51(4) : 778-788.

ZHOU M,ZHOU X M, YANG L J,et al. Effects of
zearalenone on expression of heat shock protein 70
and morphology of uterus tissues of post-weaning pig-
lets[ J ]. Scientia Agricultura Sinica, 2018, 51 (4) .
778-788. (in Chinese)

PISTOL G C, BRAICU C, MOTIU M, et al.
Zearalenone mycotoxin affects immune mediators,
MAPK signalling molecules, nuclear receptors and ge-
nome-wide gene expression in pig spleen [ J].PLoS
One,2015,10(5) :e0127503.

ZHENG W L,FENG N N, WANG Y ,et al.Effects of
zearalenone and its derivatives on the synthesis and se-
cretion of mammalian sex steroid hormones:a review
[J].Food and Chemical Toxicology,2019,126;262—
276.

KM GHR JE R G B4 4 1 K 5 8 b SR DGR (Rl 3%

IBWFFE [ D] A 2 038 30 5t B 5N ARk R
2018:2-6.

ZHANG M.Study on the growth and development in-
dex and related gene expression of GHR gene editing
pigs[ D].Master’ s Thesis. Guiyang; Guizhou Univer-
sity,2018:2—6. (in Chinese)

SR, A, SRR S AR KM R Z AN S
SHSYRPT R A RLT] P EEFERCEE, 2014,41
(12) :186-189.

WU T C,LAN H N,MA S H, et al.Research progress
on signal transduction mechanisms underlying growth
hormone receptor action[ J].China Animal Husbandry
& Veterinary Medicine,2014,41(12) :186-189. (in
Chinese)

RUGHANI A,ZHANG D S, VAIRAMANI K, et al.
Severe growth failure associated with a novel hetero-
zygous nonsense mutation in the GHR transmembrane
domain leading to elevated growth hormone binding
protein [ J ]. Clinical Endocrinology, 2020, 92 (4) .
331-337.

FENG Q, GAO B S, HUANG H, et al. Growth hor-
mone promotes human endometrial glandular cells
proliferation and motion through the GHR-STAT3/5
pathway[ J]. Annals of Translational Medicine, 2020,
8(4) :53.

CUIN,LI A M,LUO Z Y, et al. Effects of growth

hormone on pregnancy rates of patients with thin en-

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

dometrium[ J ].Journal of Endocrinological Investiga-
tion,2019,42(1) :27-35.

ZHOU M,YANG L J,CHEN Y H,et al.Comparative
study of stress response, growth and development of
uteri in post-weaning gilts challenged with zearalenone
and estradiol benzoate[ J].Journal of Animal Physiol-
ogy and Animal Nutrition,2019,103(6) ;1885-1894.
WATHES D C,CHENG Z R,FENWICK M A et al.
Influence of energy balance on the somatotrophic axis
and matrix metalloproteinase expression in the endo-
metrium of the postpartum dairy cow [ J ]. Reproduc-
tion,2011,141(2) :269-281.

KANORA A ,MAES D.The role of mycotoxins in pig
reproduction; a review [ J .
2009,54(12) :565-576.
ZHOU M, YANG L J,SHAO M H, et al. Effects of

zearalenone exposure on the TGF-1/Smad3 signaling

Veterinarni Medicina,

pathway and the expression of proliferation or apopto-
sis related genes of post-weaning gilts [ J ]. Toxins,
2018,10(2) :49.

GRENIER B, HACKL M, SKALICKY S, et al. Mi-
croRNAs in porcine uterus and serum are affected by
zearalenone and represent a new target for mycotoxin
biomarker discovery [ J |. Scientific Reports, 2019, 9
(1) :9408.

GAJECKA M,RYBARCZYK L,JAKIMIUK E, et al.
The effect of experimental long-term exposure to low-
dose zearalenone on uterine histology in sexually im-
mature gilts[ J ] .Experimental and Toxicologic Pathol-
ogy,2012,64(6) :537-542.

ZHAO F,LI R, XIAO S, et al. Postweaning exposure
to dietary zearalenone,a mycotoxin, promotes prema-
ture onset of puberty and disrupts early pregnancy e-
vents in female mice [ J ]. Toxicological Sciences,
2013,132(2) :431-442.

1ol S IR B 5 68 K o B 0 R U e B AE TE
PR ERIE IO ST [ D] AR 2 018 S0 B %2 LLliF
Ak K2 ,2019.1-2.

GAO W B.Protective effect of adsorbents on the toxic
effects of zearalenone on sow uterus [ D |. Master’ s
Thesis. Tai * an: Shandong Agricultural University,
2019:1-2. (in Chinese)

DEHKHODA F,LEE C M M, MEDINA 1J, et al. The
growth hormone receptor ; mechanism of receptor acti-
vation, cell signaling, and physiological aspects [ J].

Frontiers in Endocrinology,2018,9.35.



226 IR/ S 33 &

Effects of Zearalenone on Uterus Development, Growth Hormone
Secretion and Its Receptor Distribution and
Expression in Prepubertal gilts

WU Fengyang' CUI Jia' YANG Xinyu' CHEN Baojiang"*"
(1. College of Animal Science and Technology, Hebei Agricultural University, Baoding 071000, China; 2. Hebei
Technology Innovation Center of Cattle and Sheep Embryo, Baoding 071000, China)

Abstract; The purpose of this experiment was to investigate the effects of zearalenone on uterus development,
growth hormone secretion and its receptor distribution and expression in prepubertal gilts. A total of 48 Land-
race X Yorkshire prepubertal gilts with similar litter times, breeds and weight of (23.20+0.68) kg were random-
ly divided into 4 groups ( 12 replicates per group, 1 gilt per replicate ) . Prepubertal gilts in control group ( CON
group) were fed a basal diet and those in test groups (T1, T2 and T3 groups) were fed the basal diet supple-
mented with 200, 800, 1 600 wg/kg ZEA ,respectively. Pretest lasted for 7 d, and test lasted for 40 d. The
results showed as follows: 1) there were no significant differences in the contents of GH in serum and uterine
tissues of prepubertal gilts in all groups ( P>0.05). 2) There were no significant differences in the contents of
ZEA in uterine tissues of prepubertal gilts in all groups ( P>0.05). 3) There were no significant differences in
the initial weight, final weight, average daily gain, average daily feed intake and feed/gain of each group of
prepubertal gilts ( P>0.05) , but compared with the CON group, the uterine index of the gilts in the T2 group
was significantly increased ( P<0.05), and the T3 group was extremely significantly increased ( P<0.01). 4)
Compared with the CON group, the myometrium and endometrium of prepubertal gilts in the test groups were
thickened, and the number of uterine glands and capillaries were increased. The T2 and T3 groups also showed
inflammatory responses and epithelial cell necrosis. 5) Compared with the CON group, the relative expression
levels of GHR and Janus activated kinase 2 mRNA in the T2 group and GHR mRNA in the T3 group were sig-
nificantly increased ( P<0.05) , and the relative expression levels of signal transducer and activator of transcrip-
tions 3 mRNA were not significantly different among the groups ( P>0.05). 6) ZEA had no obvious effect on
the distribution and localization of GHR in the uterus of prepubertal gilts. However, compared with the CON
group, the distribution of GHR immunopositive substances increased in the experimental groups, and the im-
munopositive intensity increased. 7) There was no significant difference in the expression level of GHR protein
in the uterus among groups ( P>0.05) , but the gray value in T2 group showed an increasing trend compared
with CON group (P=0.09). In conclusion, ZEA has no significant effect on the growth performance and the
levels of serum and uterus GH and ZEA of prepubertal gilts. However, ZEA can increase the relative expres-
sion levels of GHR, JAK2 and STAT3 mRNA , and enhance the immunopositive of GHR, and increase the pro-
tein expression level, which enhance the biological effect of GH and make the uterus abnormal development.
ZEA significantly increase uterine index, thicken myometrium and endometrium, and increase uterine glands
and capillaries. [ Chinese Journal of Animal Nutrition, 2021, 33(1) :217-226 ]
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