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RIVE TR R R W R OB AEY R RL) AR A v = A R A
PR, R RAEIRE A TR BN — R e R E w R A X Yd B A
KB HE 5 R AR E KA EMED (zearalenone, ZEN) . Wi % T & ik 1 18 I i

(deoxynivalenol, DON) FIH &% (fumonisin, FUM) %5, HJIE# B & ZEN X504
FIHfEERN, BREPEMRERIE 2R, WAL BEltiE. 7FEMILRE AR, )
TEAESE ZEN AETS A MEI X 324K (estrogen receptors, ERs) mRNA 7E 7 & b ) ik 1451,
[ Py AT 5T 4R T T 75 2R 0 s W AR T R SRR 22 AAE RS RB 3G AT, ESEBRAE T, BT
PR RAEAE B ZAEIEE. B  FO0 W REE T 5 A N ERs 20 A ISR 8 AR IR
8. I, ARG B AR T AR EE AR R AN A8 T K 8 08 Hh 8 ) T B 3 0 IR W0 B AR T 4
BRKE - ERs (7041 SARIKHISANA , A i A = SR At PR AR
1 MRS TE
11 I sh YA IR B

HHE 35 d M=Jua a8 (hxiKx<K) W7 4% 40 Sk, “FHIIRE (8.4540.94) kg,
BENLAY g 2 ANKEEE, AENEEE 20 Sk, HAREEEAIARIAE R AR E (P>0.05).

BIGAE L AR AR R E B HORHE AT . AR R A R (0.48 m2) faldR. BRI
PR EEHIAR, LA FLERVOK S AEE, 708 H HER EMYUK . SERTT AR RN M & 34T 4
B R, RIS A BT 1 OB E R & N 2R MRTRAT, 26 1 A& NI
IRBEAERRAE 30 Chity, ZJaRka& WML EEAE 26~28 C, JEEAHNIRE  65% /4
Hio
1.2 iR B A AR

W W B SE A GRS NRC (2012) UV 3R /5 E00H, BPRRAL AR S E 7K 3R 1. i
Bo R I B R ke viert, W IR AL PR R AR, IR 50% H AR F AR T KR 50% %38 £

K R AR SR PR B TR TR B b, B 7d,  1E656G 35.d.
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Table 1 Composition and nutrient levels of diets (air-dry basis) %
WiH ltems FH&ZH Control group I Experimental
group
BBl Ingredients
K Corn 61.70 30.85
KFEkK Contaminated-corn 30.85
FAKHEAHK Corn gluten meal 5.00 2.50
KREEKEMAH Contaminated corn gluten meal 2.50
E ¥ Soybean meal 24.00 24.00
HAIER Whey powder 3.00 3.00
il Soybean oil 2.50 2.50
R4S CaHPO. 1.30 1.30
fi¥r Limestone 1.10 1.10
& NaCl 0.40 0.40
TivEl Premix? 1.00 1.00
41t Total 100.00 100.00

EFKF Nutrient levels?

WHALEE DE/(MJ/Kg) 14.25 14.25
HEAR CP 19.26 19.11
5 Ca 0.80 0.82

AR P 0.33 0.33



£ NaCl 0.42 0.42

R Lys 1.11 1.11
EHER Met 0.41 0.41
R Thr 0.78 0.78

#FESE Toxins content/(jg/kg)?

TR ZEN 899.40
mXrt# 2% DON 170.20 1 429.40
JHE#H R FUM 340.00 5 846.50

DHRES VAT kR4t The premix provided the following per kg of diets: VA 3 300
IU; VD33301U, VE241U, VK;0.75mg, VB1150mg, VB2525mg, VBs2.25mg, VBi
0.026 mg, 2R pantothenic acid 15.00 mg, JE 7@l niacin 22.5 mg, 4=#% biotin 0.075 mg,
iR folic acid 0.45 mg, Mn 6.00 mg, Fe 150 mg, Zn 150 mg, Cu 9.00 mg, | 0.21 mg, Se 0.45

mg.

DR A o R4 g S, Hodth At 541 . CP and Ca were analyzed values, while the others

were calculated value.

il . Analyzed value.

13 FESCREE S ABTRIE
1.3.1 B/ AR E

B0 AR EERG 3 d FHUisbs R UM EAF B e 58, FRTHE R AR AFR B
WZER, BTLAABE R LSS AR A (K 72 KITRIHRAT I A (B D, BUE

PR A% AR BRATHE BA ™ B R OCR
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Fig.1 Measurement and calculation of vulva size

132 LIHds IR

RIGAAR G, M BEHLEE 10 AT TS, B E L, 7 7 s A
i, Eex A E (I EA+ER ) AT WIRWEE, iCIm R OIFARE, i
SEPE DA TR DU 2 475 M (A LA /NI 1.5 em<L5 DA i, — 17 BT Bouin’s
W EE, TR e AR R — B TR, 80 CLRTE, HTIIE ERs ) mRNA
HHXS RIL & .

ATERRETREL (gikg) =4 EEE (@) JEEERER (kg).

1.3.3 gt E R AR -4 5 5 4 (strept avidin-biotin complex,SABC)iZ%]

HX Bouin’s ¥ " & 4F (LA, Fl ZREERITK, —HZREM, KA BMI23 B4 1]
M. 1 YIAHL (LEICA RM2135, fE[ED #HATUIH (5 pm), HHIBE 2K, 2) Frigik
i (0.01 mol/L, pH 6.0) HHATHUREMMEE, BERRZE M EH¥E K (PBS) (0.01 mol/L, pH 7.2)
B3, 5min/ik CFED. 3) 3% HaOz ZIRMBEGHEH 30 min, F LABHET A s i S AL G
PBS ¥ 3 ¥k. 4) 10%J/ia4-1iiE 37 CHMIFE 1 ho 5) 2ulin—FiesiMEBEz 24k o« (Era)

(1:150) Z FpEHTif (140113W, Jbat AR AEMEARA R AR FlRbilEi R Z & B(ERB)
(1:150) Z yifEfifk (999882W, Ibnifl BARAMHARGRARD, 4 C HWHELK, PBS

Ye 3 . 6) MAEMRWEPREZEIREA G (1gG) (1:200) —Pu (K132429E, Jbx{+i2


http://www.bioss.com.cn/
http://www.bioss.com.cn/

SHEMHEARGIRATD, 37 CIHERAMFTIE 1 h, PBS T3 K. 7) AR Ak Vll-HE
FHEFEMZE (11500, 37 CHFHE 45 min, PBS 3 K. 8) —&IEBKZ(DAB)E M, Rl
BNS RO, EHlR AR, 9 FIARREG. Bk, &L B, fEVILE R
IS W5 28 S 400 B 3 A R o

1.3.4 ERs mRNA AHXJ ZI4 & 1)l &

4 GenBank CURIE (441K Era. ERB FIH iths-3-B iR i 28 (GAPDH) S N 7 41,
Primer 6.0 BIHAHRIARS L5140, 518 I TRA R G (R 2).

HUH-80 CHRAFIIF 5 MFEdh 50~100 mg, %M Trizol 71 & Ui 15 CInvitrogen 27,
FERED RHUE RNA, RSN OB THRIN RNA IR AREE, 45 R ER 6% E (0D
EIITE 1.8~2.0 2 [a] A5 (1) RNA SLRPET RO s o e s 44 PrimeScript@RT Master
Mix Perfect Real Time &8 & i3 B 5217 #:F (TaKaRa Coad: DDRO36A, Lot: BK1302,
SONARFR N 20 pL). RT-PCR M MNAK N 20 pl, 408 TaKaRa 2 &) (756 E Bl 7 &l
B F I NAH R IR S R, A 3 2% R85 95 CTAEE 30's, 95 CAEME 5s, 60 CiBK4E
fifi34s, 95 'C 155, 60 C 60s, 40 MEI, 60 CrillzOGET. HIEERMNASEERE
FTEARFIR PCR & AT R, AR 3 MEE

% 2 ERa. ERp A1 GAPDH R (1) 51 ¥+ 5]

Table 2 Primers sequences of ERa, ERf and GAPDH gene

e 3| FRT GlE 7l PR
Gene Accession Primer sequence (5'—3") Production
No. length/bp
MEW #5224k o« ERa NM-214220.1  F: GACAGGAACCAGGGCAAGT 125
R:

ATGATGGATTTGAGGCACAC



MEBER 24k B ERB NM-001001533.1 F: ATGCCTTGGTCTGGGTGAT 120

R: GTTCCGTGCCCTTGTTACTG

" - 3 R M L NM-001206359.1 F: 154
GAPDH ATGGTGAAGGTCGGAGTGAA

R:

CGTGGGTGGAATCATACTGG

14 HAEgH S5k

e EPCRET IS S 2-2aCUft AT B b 28, AT ERo. ERBIFIMRNAYE T E 1 (1)
FAR R IR HE R HISAS 9. 280 THER AT BEAT I I URE A B t6 56 70 Bt (two samiple paired
t-test for the means) , P<0.05 4% 5F 2% .
2 R0
2.1 PRJTEEZN W ERAE B R AR B & B 4R B R

AR B AR AR R ) T 7 N T RS [ P RN BRI AR 3. iR B TR (0 dD T
REBATE I K SERTIRRZ R REE (P>0.05); RIGLEHET (35 d) RIGAAT I
B K, e AT RRER R & K T XHB A0 (P<0.05). RIS AL 0 RE3E AR A o B He 4 B & T
(P<0.05).

® 3 WRJIE N WYL EEE B ORI AR B & B R B R

Table 3  Effects of Fusarium toxins on vulva size and the reproductive organ index of weaning

gilts
B RE| WA XtHEZH Control X364 Experimental P14
Items Day/ group group P-value

IaRS 0 12.97490.10 12.1740.12 0.961



Vulva length/mm  (n=20) 35 1572+ .232 29.30+1.03° 0.002

M1 5 0 10.930.05 10.1140.07 0.524

Vulva width/mm  (n=20) 35 14.3326.90° 22.100.40° 0.003

BH = AR 0 70.8820.78 61.52+41.04 0.890

Vulva area/mm? (n=20) 35 112.6329.272 323.77+16.86" 0.001
AT AR EAREL

35 0.8140.02¢ 1.8210.03° <0.001

Reproductive organ index (n=10)

FAT R B AR NE FRERORZE R B2 (P<0.05).
In the same row, values with different small letter superscripts mean significant difference

(P<0.05).

2.2 YRJJWEEZN WIIEE = o ERa. ERP 22 52

G AN R BRI T2 ERa. ERP ISP RPN €, AR Csidri s, P
XHRASUANE (. B ARIG R ) S L 201K SABC 72 BAT G5 S S AR e 1k
221 HRJIEF RN WY ERE T E T ERa 20 AT IR R

ARG LS R TR, ERa EE I T7 B N R IR _E A B U400, Hohdni
JFE L, TAE 5 M b e R M Py B A 8 R R ERa 4341 (B 2-A ] 2-D) . S50 A (8]
2-B,Id 2-C) MLL, WIGHATHE T B ERa S PH LN B B3R, HRa e il i 2

(] 2-E, & 2-F). kel b R A s 2 S omBAME S B (B 2-E, /&1 2-F), i xd HEAEL 1Y

Ji 1 A ERo S IR BT, ELATANE (Gl R AAFAE, {3 2 417 5 NS 2 ERo

B FHPE R AU AR BT W 2 22 531



chinaXiv:201711.01007v1

ChinaXivd O O O

A. D N5, B C. E. FARMEL LEATER LK, GATEMR, SHEHERER,

M oATEAUZ, VAL AEFH LR ERa REHVEAM, SEskoNITE.

A and D were macroscopical pictures. B, C, E and F were microscopic pictures. LE was
epithelium of uterine. G was uterine gland. S was stroma of lamina propria. M was myometrium.
V was blood vessel. Red arrows showed immunoreactive cells of ERa, and green arrows showed

immune-negative cells of ERa.
K2 ST RN W g EE T 5 ERa 73 A R FEHE

Fig.2 Effects of Fusarium toxins on the ERa distribution in uterus of weaning gilts

222 HIIWETE RN W ghEHE 1B ERB 20 A1 HIFEIH

ERB S B S 4 o = 22 DL T A I 10 5l i e B~ JUL AR -3 L2 - UL 200 B e
W (& 3-A K 3-D), RIRFHPERS, PR T E R R SR AR R 2 2RI (] 3-B,
K 3-C, K 3-E, B 3-F), WA ERP Ayl BHEY) 5T 73 An 75 Jif b B 200 K% 2 o 4 10 Fr) 240 Y A
W, BOR. SOIRAMEL, W4 ERp O, MAMMESEEL, 2HmaEIZ
P RN B0 kS B T LA (P 3-E, B 3-F) o X RRAL R /b B BSR4 i P A7 AE ERB (]

3-C)o 2 ZHXSLL ERP 7EBNBKE BET- I L3 A1 JE B &2 Xl o
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A. B. D ANUZMZNAKE BTN, C NI, E ANURAR BRI, F sl BE
VLA R bR R, LE T e LR, GOATEMR, SABAREER, M AT ENL

B, VAILE: ks ERB S VRGN, Stk yBItE

A, B and D were smooth muscle of muscular layer and arterial wall. C was stromal cell. E was cell
of muscle layer and glandular epithelium. F was arterial smooth muscle and gland epithelial cell.
LE was epithelium of uterine. G was uterine gland. S was stroma of lamina propria. M was
myometrium. V was blood vessel. Red arrows showed immunoreactive cells of ERp, and green
arrows showed immune-negative cells of ERp.

3 HRJIEE RN WY ERE T E T ERB 20 A BRI
Fig.3 Effects of Fusarium toxins on the ERJ distribution in uterus of weaning gilts

2.3 PRI T EN KRG T 5 ERs 1 mRNA AHXT 2k & 1) 520

PRI R W RS T ERs 1) mRNA X RIA R RIS LA 4, SXIRAIM L,

NI T = o ERa 1 ERB 1) mRNA AR FRIA £ B TR (P<0.05),



1.8 -
16 - a
14 4

1.2 4
Contr.

B Fusarium

of ER in uterus

0.8 -

0.6 -

T EER mRNAM I H LG /%
The relative mRNA expression

0.4 -

0.2 -

ERa ERB
BARAERS AN A NG 7B R 22 57 2 2 (P <<0.05)
Value columns with difference small mean significant difference (P<<0.05).

4 BRI RN W IR T B ERo A ERB 1] mRNA FHX 334 & 1) 521

Fig.4 Effects of Fusarium toxins on the relative mRNA expression of Era and ERf in uterus of

weaning gilts  (n=10)
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S RV BA T DL SR Pt e PR, (L B Ak 4 A of R i A 1S R R

K

MIRE R o8, X — 0 U B T ) B 5 3T S P S A T e DI o AR TR
TR ZEN. DON #l FUM ()& &40 T R E Ak DA bR (ZEN & <05 mglkg,

GB13078.2-2006; DON & & <1 mg/kg, GB13078.3-2007; FREX+F1akld FUM & Eiki%
A ) e AH S PR EERRAE D DA KR SG T 1Al ZENL DON I FUM & &%) 71 <<0.1. 0.9
A5 mg/kgBIf i PR R RE » TR IR 1 ZEN. DON A1 FUM & &4k i Fe E A k) 2B
F R0 BRR B AT TR ) e e PR, R b sk 2B B ) A 2 1) B S R I R 2 8 SR 1 )

Wro ABUISEAE T, BT B 3R B35 PR T Wb BERE P2 HR B AN P HG L, R B

I

BETEE.



3.1 BRI F T RERE A B AR B

PRV R PR R S FHROKINZ ZEN. ZEN BA MRS, A8 Sk
ERs Z5410, R BHEMEM I ZRE, SALEIR WP P A0 . [ B . e
DL FLAR I K251, Rainey S BLRER KA 1.5 mg/kg ZEN [FaRR)E, 7 d 6 B o 4r
JhEL % . James ZEMONRIEAFHEHE N ZEN (3.61 fi1 4.33 mg/kg) 75440k, 5 & &L
11%. Chen Z5D2ARF 55 K IN, (KHHE ZEN (1.1~3.2 mg/kg) REME 535 16 0 W 0 B 5% A 5 2% By
RHCRIFT AR, HBE ZEN S0 2 S iRmiretk . AR T, ISR B P R AL
it B K B AR TR S 2 DR T R 10 1B AR AR AR ) B ) T 72 2% (0.90 mg/kg
ZEN) SHRIAFHE A B L R E R, X Ea A4 R —8 AR R T
ZEN 4, & —E7ER DON (1.43 mg/kg) 1 FUM (5.85 mg/kg). AAMREGIESZ, ZEN
AR - BKIRBEAEE (7.5 pmol/L) . B-T KR8 &RE (30.0 pmol/L) F1 DON (1.88
pmoL/L) FSRE 5 25 40t G0 BEAR R AZ B, SRTTT 2 FhEE R AAE AR RS BERRES), ZEN A
DON G524 3.12 pmoL/L) #FREMS 15 S 95 AL MM I, 1811 5 30U B4 Mo 50 /D A
WERG 579, AHZ A R ZEN F1 DON Z [A1A47 Bp[F) £ FI4, 58k L DON 5% 41 B Al A5
RERBOIRE, RN FUM X3 AETE R ERIE . B8R ) 5 R sk m
RUHSFEE 2%, RIMRIGA L LLE 18 ARG 5 AF N (KB B35 2040 AL T 38 B 1 RE I RE
e DR B 5E K. 9% ZEN. DON Al FUM S W@ BERE AR B 2% B 52 AH ELOC R, AN
BRI IEAEHEAT
3.2 WEJIEERRA W EE ERay ERP 1E T2 th /0 A7 IR0

FEMEFLENY T, ERs 1%45 ERa &% ERP 2 FEAY, @Ik, (HirLetp R I HAELH
R, 4HARR) 2 A%, ERa K& ERB TEAR R4 404, (HAFT25], 40 ERp 3%
EREAERG, DM RS PHRAE RS, KL E AL, 1 ERo U3 B0 A vE

ATH R G FLIRA LIPS, ERa [z ERB SMEBER HA MGG RE S, EREMEBEREM



N, ERa #3551 KT ERB, RUAMERCGE M £ 2505 ERo 417,

PPEFMORIE SR, ERo EERIA T HAR R 75 WIB IR AL, 1 ERp FERIE T 1
AR A A S M, (RIS RS P B 2 B Y- e LA I o 9 A R0 . ZEN R 53]
YK ERs 454, MR ERs /b SHIE S Sl i . AFTEA ERs 5 ZEN KSR A
7], Mueller #1948 ERa t ERP 5 ZEN B HEM ). BEFREY], ZEN A fe & 8 5 i
M5 ERs 4%, RmEPE KR T E ERs #ERY. DON I FUM Xf Wilfh BERE ERs 7EF 5
HH AR AT TR WARIE o ARG S e 2 A 45 SR W, T RS 15 b B A0 2 29 ERa
ERB 73 T B ERo FEIMAGLE 75 IR L A0, T ERP W 3= 25540 T B ke BE~1- 1 AL
gfe. U= Uigne . g bR an bl AR . SXRRAAHEL, A T
ERa 73 Aii) 2 B E RIS, (2 7 FERKE, 5 ERa £ 8 WP RARXS Rk &2 & 150
Mg R —8. WIAFHE 7 5 ERP MY 2 0 A AE S K BE V18 LA SR AL - L
M, T H R b R AR A KA . AR I ERB FEMLE Y B2 LI LM A Al 2 Joq
MMIIET 2 oA, MG 7 E-FE s L, 15 2R, X 54T 0y

KEER—F, {H ERP At Sl 1 N Bk N IR LA & DON Al FUM J& 15 5 BFj% ERs 761

iy

HH 4 A R I 1 5 b — B AR BRI 5K
3.3 WIJHETFE RN EE T E ERa. ERB ) mRNA X} 252k & (1) 5

FEIEH KR 7=, ERa 5 ERB () mRNA BH KL, {0 ERo 3RIE AR, BT8R
7N ERa 1) mRNA FEHAMAETE 4, 1 ERB 1) mRNA | 3= 50 A £E 50 §irh 22231, Kuiper
SRR R, TR ZEN REATEY S ERs 454 Ja A 3N IR A I 1] B 25 330\
FRZIIES TG, AT 518 RNA FT RNA REBREVEIE . Zhang SMWH & A A F5H & ZEN
TR AR GRS RN R B, /MR B AIOR S ERs RiAE L ZEN S EZ FFEREX R,
k8 ZEN SRR ImE . g K EBIERR 4 5N 0.5 1 2.0 mg/kg ZEN, 43

BT HERE T B ERa 1) mRNA Rk, 2Rl B m T 15%F 38%; 1 ERS



(¥ MRNA (13252 5 U 2 35 B AIK . A7 K & 1.5 mg/kg ZEN V5 440 28 d, FE ERa [¥] mRNA
RILETUAEZE, M ERB 1) mRNA RiLEH XA R 2 525, DON fil FUM 2 &5
Wi T Wy BEAE T2 ERaw ERB H] MRNA Rk B R WARIE . AWTFRY], Wigh BRI 524
AR 35 d, W3 LAWY ERE 15 ERo A ERB 1) mRNA AN KA &, 245 R ERs
FEFEPHSA—. (HZFEEER (ZEN. DON FI FUM) 2 [8] A ELAE F i 75 2 — 25k
AR, WIIEBER OUH ZEN) XSWrgheHER - (20D MG E GREUE O
()5 2 T U B R ERs [ 20 A1 AR IA 7K TR 2 (1 o
4 4

AWFREMT, BRIJEEER (ZEN 0.90 mg/kg, DON 1.43 mg/kg, FUM 5.85 mg/kg) %
G R AL s B AR E, R 3E I 9 ERo A ERB E T E ) A RIS B
I, BRI R OUH ZEN) 2t 58 ERa f1 ERB 7E1 5 1 70 A Al gk &k R4 b i)
B AEHAR B KB M. (H2& ZEN. DON Fl FUM X Wy BEFE A5 5 2% B 520 1A B G & i 7
pEIAA A A
SR
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Effects of Fusarium Toxins on Vulva Size, Reproductive Organ Index, Distribution and

Expression of Estrogen Receptors in Uterus of Weaning Gilts

NIU Qunsheng YANG Weiren® HUANG Libo ZHANG Chongyu ZHANG Guiguo
LIANG Caizhi JIANG Shuzhen”
(College of Animal Science and Technology, Shandong Agricultural University, Taian 271018,

China)

Abstract: The aims of the study were to investigate the effect of Fusarium toxins on vulva size,
reproductive organ index, distribution and expression of estrogen receptors of uterus in weaning
gilts. A total of 40 healthy weaning gilts (Duroc 4&i% ! K325 FH¥E. Large White $5i7 1K 3R 2
5] ¥ . Landrace) aged at 35 d with an average body weight of (8.4540.94) kg were used in the
study. Gilts were randomly allocated into 2 treatments with 20 in each group. Control group fed a
basal diet, and experimental group were exposed to feed naturally contaminated with Fusarium
toxins [zearalenone (ZEN) 0.90 mg/kg; deoxynivalenol (DON) 1.43 mg/kg; fumonisin (FUM)
5.85 mg/kg] for 35 days after 7 days adaptation. The results showed that the the length, width and
area of vulva and reproductive organ index of weaning gilts at 35 days in experimental group were
significantly higher than that in control group (P<0.05) . There was a higher intensity of

immunopositive staining for estrogen receptors «  (ERa) in cytoplasm of endometrial glandular



epithelial cells and uterine muscle cells. Whereas immunopositive staining for estrogen receptors 3

(ERB) was most expressed in cytoplasm of smooth muscle cells in the intima of arteries and

muscle layer smooth muscle cells. The ERa positive reaction and acinus number of the

endometrial glandular epithelial cells in experimental groups were higher than that in control

group. However, the ERp positive reaction of the toxins-treated gilts was found in the smooth

muscle cells of the uterine muscle and the arterial wall smooth muscle cells. The the relative

MRNA expression of Era and ERfS in uterus of weaning gilts in experimental group were

significantly higher than that in control group (P<0.05) . The results suggested Fusarium toxins

have deleterious effect on reproductive system. This effect was mediated through changing the

expression of ERs regulated by the transcription of ERs gene in uterus, and then changed the

development of the reproductive organs.

Key words: Fusarium toxins; weaning gilts; vulva; uterus; estrogen receptors
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