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FMRBRERAN . PR O R KA GBS A T 3 PR R AR R £h H HE B R
RO B B Y BRI BEE BT
Chramfol K%, HsmAA el e s s, SEAS 830052)
B RIS B TERE FUANEBRER BN . R O3 S LA A S YR JS ARA B B BT I 3% AN PR
HOMERR R R AN S I R BRI AN 170- DU B 47 MHE T B P B4 55 8 DA S Bk 3 R EBGR B R &
FHEE BRI . BB 5~7 %0 AKX 2~4 IR UEIR hIRa 55 7o fF 5 34 UL, BEHLAN A
42, HAxHRAL o UL, R5 T 41 9 UG, 356 1140 8 UL, RIGTITEH 8 UL, 7EHA[RIAITAFE AT
N, #4790 d BIAMARRES . HHIRALRIG 55 1~30 RAEFUC DAERANE 50 g ToKH, 55 31~90
RANE 100 g FoKoby; 586 T 41585 1~30 REFIL SEERAME 50 g EKKy+6 g BBREN, 5 31~
90 KANE 100 g FKW+12 g BilesN: w56 1A 1~30 REEIL LA RAME 50 g FAEB+5 g
R ICER, 55 31~90 KANE 100 g TAKM+S g fm e WRIIAHSE 1~30 REIILD AR
HMIEE 50 g KK +6 g BRIRINAS g B TTER, 55 31~90 RAME 100 g FoKKy+12 g/d BRERIN+S
gEIuER . iR ER: 1D SXIRAHE, MR, EcR MTHGRERE2Y
1 P MR RN . I MR RN . 170 UL T AR MR R RR BV T & B, (RS AR 22 R AR
% (P>0.05), 2) TERIGIAPN 1 RAERS 1) 0, I8 20 20 1 PR P MERR BRI B . 5 0 ML
BREREN 170- XA S A MR BR BN & B S xR L B E 2R (P>0.05), H& R4
I R MERA AR R B . AR MERR R R B 170 XU T s AE B Bt R BV ) 5 AR B 3 v T R
Ho RIS 30 RIS PR BIR 3 R IR S & B s . 3) %5 30 K.
5560 K. #5900 K, RIGTIIZH 3 i W BmR 26 1y H Hk  H by 2 25 i B2 35 v o AL
(P<0.05 B P<<0.01). HIBLTI L, ZFAE" 54 Sy AhRBR R AN A G o R B A & B 32 IR
HOMERRBT RN DA MR R ER AN 170- XU D MR BT RR AN & B, AT 5235 B B 2 4
MERRRRRAN . IR MERR BRI AN 170 WU ) I MERR B R A ) ] HE LE
ORI PATEIEAA T BREREN: RO MBI

ks Hi: 2018-03-23

FEGTH T AR U E BRI R (2012BAD45B01)

PEE I ZEBOR (1988-), 55, HINRAKN, it #FFI7 mA R a3 E 7740 . E-mail:
172387243(@qq.com

SEGEEE: MIFe, #0%, S0, E-mail:  yangkailun2002@aliyun.com


mailto:yjtme@163.com
mailto:yangkailun2002@aliyun.com
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KT R335 SCRARIRAY: A CEHRS:

ZI RIS BRI . AR LR WL 2 M U 4y o SR MR ¥ LA 45
H. RS A TSR 2WE LR AR T DR 03, BN, 2 R
PR S RAE 70~130 mg/L, 1M 1 N2 22 5 R MERCR & R rTIA 50~100 g/ULM. (i,
25 R R SR R SAME S R o ) = B k). 25 A MR R A S IR AR AEI R 2 —
e M DRl R e T R P A AR IR R A AR I TR B R SR I - 4 5 PR P I R TR h 2 2
FLUMERRER AN (sodium estrone sulfate, Es-S). &MERAATER Y (sodium equilin sulfate,
Eq-S)+ 170-BUE 45 MERR B2 84 (sodium 17a-dihydroequilin sulfate, 2H-Eq-S) ({7 R AEHE,
SEE BRI ERR A B 90% LA b, 2 T R g MR R SR AR RSy . TR
WERA, 25 G MERERAE IR IR 3 2 H T8 8 A7 (hormone replacement therapy, HRT), LAZ%
fire PRIMEVER AN 2 51 AR I I ACRERD), EBR YT MRS L4 22 Jm I SE AR 2R Ak, PR
B R GRARES], TR 2 4 RRE R ORI . H AT, S8 T2 bR b 45 A M 2R (R S T
EEAEPAEREIU M W 5E 55 LA R R AR B A e (AR AL 5 TR0, 4 e 2 1 SR v
Zh G MERER S RO FEE . PR BT S DR R R, BT L SO ERE, i
RG] T P9 GRS AT T T i R X FR 2 T PR ORI B b, SR RIA T
Z I PR 25 4 MEBR I B B AT I R BT O o TR, ARG LR v S R R B e 2
LT FERT B, G AN RER AN TR e R A LA SR XS 2 T i e R R 3 M S ER
MR Eh CHEBRBREREN. THImMERORERIN . 170- WA DA MERIIR RN & BN, NYERE T
o G ZE R IR Ay AR 5 2 T PR S5 B 1 2 B R LS B K .

1 MRS
1.1 250 I ) 5 3

I E]: 2012 4F 11 2 2013 4F 3 . ikGth al: Hrad A0S 5% v 1 Ia s B piy
BHE 2.

1.2 ¥z ik %

RS DARC R R I 0 S M B AR 5~7 2 58 2~4 BRIEIR T B I 5% s B 5 34 L.
1.3 gt

K 34 UL =g 22 SN 4 DN, SRR IRAL 9 UL, k5 T 41 9 VT, ik 1141 8
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VT, iRIGIIIZH 8 VLo Fir A 22 SAEAR AR M S 1 T Al g%, X303 1~30 X, X A RIT D
RANE 50 g FAHp, 50 [ ALAEUT A RAEFMNE 50 g TR LAY B FRAME 6 g BREREN (I
HRRBEAERMAIRAR, odral), W56 1A RTS8 RERMNE 50 g F KM 156 T F A
S g EITCER WHRKRAEDRDERAR, OHRH. 2. 2 5. i, &8558 1.34%.
5.38%- 6.72%. 5.38%. 0.014%), IRXIGITAEEVL R RAFMR 50 g T KMy AR _E AR
6 g MREREN+S g R IGE: RIRSH 31~90 K, W HRAIAFIL DA RAMNE 100 g TKAY, W% 1
HARUL SR RTEANIE 100 g KK 1 BEAME L P A 12 g BRFREN, 158 11 25 45 U 5 A3 KA b
100 g E KA LA AN 5 g TR, IR AT DR RAEAME 100 g KM IR LAl
BTN 12 g BREREAS g R UG E . BTG 90 do AN KB K H ¥ LB IR B A
METR SR AMRS, FIT IR ERBRNAME TR,
1.4 TEFREH

P a6 UL R &0, BER ) T UOKI AEI2 3h33E 50 2 h (12:00—13:00. 18:00
—19:000. FHUCHERIGEARKD . BREREA K T RANEE T35 2 6y, 43517 09:00 Al
20:00 FRMZFME, i ORAEDL THANRE A SR Ao S T UL AR MR R AR R A 7 B
B, ARG 4:1. BRI 5 %, 400 T 09:00. 12:00. 16:00. 20:00 F1 00:00 FME,
R B HR . RURREE IR A WA 1.

F 1 OMEEE KT CRYIREERD

Table 1 Nutrient levels of roughage (DM basis) %

IiH Items HT ¥ Hay HiE Alfalfa
T4 DM 94.11 94.05
HHA) OM 96.70 97.17
HEAR CP 9.65 15.14
HE T4 48 NDF 63.85 54.06
TR P77 474 ADF 37.52 39.59
5 Ca 0.68 1.35
 p 0.10 0.18

15 #Fdh R AR A Ak 2
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&5

86

&7

88

&9

90
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AL 2 30 KI¥ 08:30 A HICREZL LI, HFRME T ERENLFE, B
PRSI RMLE, ARG 2 190xg B0r 15 min, HIEUME, Frid)E T-20 CAEHMETE.

TR 0 K (RIHRIETFARIRT 1 KD 55 30 K. 55 60 K. 55 90 R REZ DRI,
K BEIL 2 D4 R R EE TR A, IRG 5 EREE 250 mL THEHHA, #3id)/5T-20 C
BVRIRAE o
1.6 s INE

SR FH e R8O € 0 SO 5 2 T L3R % bR o (1 45 MEV R —— RERR AR ER A« T A M A R
B 170- A A MERR SRR BN 1 &

1.6.1 i At

{64 : Ultimate® XB-C18 (4.6 mmx100 mm, 5 pum) (Welch Materials 28 7] ); A&
£: 215nm; #dR: 20 °C; Ji#: 1 mL/min; EFFE: 10 pL.
1.6.2 I

LEPPRIEL A . FREL =K SRR A 4 (KoHPO, * 3H20) 2.00 g BR — &40 (KHPO4)
1.00 g, ¥R 1 L ZEH, HXZEKEMR. €%, W’E, Mg pH (NN 7.00£0.01, 5
) FH R R B A A VA VRO )

WA ZZ M L (Bi%a)D HEE (mi%s) =680:240:80 (VVIV), FAMIRE,
0.45 pm JEMEHE, HA BB 1 he
1.6.3 I AbEE &

B M FEFS AR JRA], BL 0.5 mL BT 5 mL A 35 3EHRE , INAAE 4 CUKFH A
=& H e 2mL, 7025, 3500 t/min 5.0 15 min, /NG AERHIEL B2 (=&H
Bt EOR, FEEOE TR N ERD 0.3 mL, 2% 1.5 mL Eppendorf &, IASEAAR
WA EE 0.3 mL, V&S], BT 4 CUKFH, fFll. EAERTH/NEE0HL 12 000 r/min &0 5 min,
HUCH W EY 10 ul #EFE .

1.6.4 JRAFALER St FE &

BZ I JRAE T %R 1R2), B 0.2 mL BT 1.5 mL Eppendorf &+, JN#&1#7K 0.8 mL,

1EB%), 4 °CFEL 12000 r/min 250> 10 min; HL 0.4 mL 250 3% E] 1.5 mL Eppendorf & H1,

INZEMEK 0.4 mL, VEB2); B 0.2 mL #ff 5 1) i E] 1.5 mL Eppendorf & H, A 0.2 mL



97  MiBAEHEE, RS, WL 10 pL 3.

98 1.7 HHEatH

99 I K 18 UL P bRt 2 (meantSD) %R, KA SPSS 19.0 4 one-way
100 ANOVA it 7J5 Z 70 Hr, IR Duncan [RiE#EAT 2 B HEL.

101 2 &R 505

102 2.1 #MREERIN. IR KA XTI b 4 I I ECR TR 2h & B N 5

103 H2¢ 2 WIAN, MR bR AR R B . AR MERR BRI 170 XU G L J o T 5 PR 5 e - 2L
104 [WHERARZE (P>0.05. B, FMRETERMNARLE [ 4L MNRER RS 5 M 7o & 1)
105 ARIGTITZE M 3% R B R . 55 s ME BRI B« 17 00 00 S0 % s I T I A 11 5 35 Pl ke JRL 28
106 &, R T 415 5 L IR 2L 32 5 8.33%- 10.00% 1 8.11%, k36 1141 43 il b B ZH 3R 75 12.50%
107 17.50%H1 8.11%.

108 ® 2 AMRERERIN. TG ER AL AR T A B IR MR BRI £ B R

109 Table 2  Effects of supplemental feeding sodium sulfate, trace elements and their combination on

110 plasma estrogen sulfate contents of Kazak pregnancy horses  pg/mL
A Xf A e 1A g 114 e 20
Items Control group Trial group I Trial group II Trial group III
A i P B

0.48+0.18 0.5240.03 0.50+0.04 0.54+0.12
Sodium estrone sulfate
Ly Y W P 2

0.40+0.09 0.44+0.25 0.40+0.21 0.47+0.18
Sodium equilin sulfate
17 01 X0, s P 17 P

0.37£0.14 0.40+0.24 0.36%0.09 0.40+0.20
Sodium 17a-dihydroequilin sulfate
il FATHOR S bR NS TR R R BE (P<0.05), RRKSF R %R DS

112 (P<0.01), MFEFRELFRERERALEE (P>0.05). FEM.

113 In the same row, values with different small superscripts mean significant difference

114 (P<0.05), and with different capital letter superscripts mean extremely significant difference



115

(P<0.01), while with the same or no letter superscripts mean no significant difference (P>0.05).

116 The same as below.
117 2.2 #RERRS. MEITE &IHE XIS w4 5 R MR R IR £ & & 1 R
118 3 3 AIAN, BEE 2 GIEIRAOEAT, 25 pRh 3 FMEBCR IRIR 20 & B B THE PR
119 RS . ERII P I 2 R FET ) R, BRI 22 D R b 3 MlERCR B R 6 1 & B 5 0 1R
120 HHEEFEZER (P>0.05), HERWHZA LK 3 FMERERRER S & EESE LS5 T
121 . WI0 %6 30 RS2 5 pRr 3 MlEBCGR TR £h & i mr, I RIG T2 22 1 PR v R
122 BREREN. 0 R BRI B 17 0 XU D 475 0 T At R BN 11 2 =ik 3] 155,35 75.48. 40.92 pg/mL .
123 3 AMNRERIRIN. TR TGRS BE 5E 4 PR EEER B IR B RS
124 Table 3  Effects of supplemental feeding sodium sulfate, trace elements and their combination on
125 urine estrogen sulfate contents of Kazak pregnancy horses  pg/mL
I (A X REZH e 14 R0 112 RIR 2
$845 Indices
Time Control group Trial group 1 Trial group II Trial group III
O it R M
115.17+29.89 107.84+44.97 104.26+14.24 105.27+28.71
Sodium estrone sulfate
%0
75 T ot R
P 56.13+24.69 55.33+34.73 55.84+10.55 56.60+19.72
Sodium equilin sulfate
Day 1
17 0- XU, B s M L 1 2 M
29.02+£8.55 24.98+11.14 23.90£7.80 21.13+£9.75
Sodium 17a-dihydroequilin sulfate
OHE P it R M
123.57+23.34 151.28+17.62 137.314£26.69 155.35+27.00
% 30 Sodium estrone sulfate
R Ly A7 S P o S
52.23+29.60 68.09+23.00 66.62+28.26 75.48+28.36
Day Sodium equilin sulfate
30 1700 X0 S8 B s WM T 7 R
37.30£13.49 40.54+8.09 37.34+4.69 40.92+11.99
Sodium 17a-dihydroequilin sulfate
% 60 PRI P £
113.81+£30.05 137.9+£29.11 122.47+43.81 153.76+29.67
x Sodium estrone sulfate




Day Ly P75 T2 M
49.65+15.73 65.05+26.76 58.16+17.67 69.28+49.26
60 Sodium equilinsulfate
17 00~ X 50, 1 I HE Pl it R M
28.45+£12.92 34.54+10.26 33.35+7.61 37.95+19.26
Sodium 17a-dihydroequilin sulfate
WE R B R £
114.94+33.20 123.37+19.61 120.72+27.02 131.94+54.33
%90 Sodium estrone sulfate
R Ly P75 T2 M
39.37+11.95 53.32+23.89 47.84421.53 54.814+22.74
Day Sodiumequilin sulfate
90 1700 X0 S i E T 7 R
26.88+11.58 31.77+4.62 26.89+13.67 30.17+4.19
Sodium 17a-dihydroequilin sulfate
126 2.3 ANEBREREN. PR TC 2 KR AL A A B 2 T SR P R B I HE H B
127 H3E 4 aran, ARIG W 22 5 HHR R BAE 3.54~5.34 L, “F¥ N 433 L, S RFERHE 5%
128 RWAZA G HARE S RAL TR ZEZR (P>0.05), 3 MEREEER E H H: 259
129 8w, W55 0 K, WIS 4. RIS 170- 3L I HERR B BB i H HEh BB K T
130 FHEZHAIALS [ 40 (P<<0.01). &ZHZ25 3 MR mile £ H HF 2397505 30 Rik
131 B, SO it T 4. e TLTZH o ) 1 75 BN R s o T ot 0 1) 0 =5 W (2%
132 mTXEA (P<0.05 8 P<0.01), [FJWFRIGIIZ 170- X0 B A B BN H A L 2t
133 FHE AR (P<0.05). WK 60 K, W4 [ 4. WG4 3 PR ER #h10 B Hk
134 BEHREE S TXIRE (P<0.01), W55 90 K, WIGTITAMERIRRERN . 170X I M
135 FRGRERENT HHEH & B2 T A (P<<0.05), T JdMEmamiBas ) HHE H SR B2 m T
136 MR (P<<0.01). PAESSREIR, 4540 SAMRET RN A1 0 3R K415 RENS 235 Bl 2. 2% $2
137 w5 R MR R S 0 H R
138 K4 ARGTEREY. SR ICR MG IR A S SR T MERGRBRRR #h H HE R
139 Table 4 Effects of supplemental feeding sodium sulfate, trace elements and their combination on
140 urine estrogen sulfate daily outputs of Kazak pregnancy horses
i Sl HE 21 Wae T4 W 1140 RIS TITZL
f&¥5 Indices
Time Control group Trial group I Trial group II Trial group III




HHER &
4.25+0.37
Urine daily output/(L/d)

EE TR 1 P A ) e

Sodium estrone sulfate daily 489.094+42.65

P

0 output/ (mg/d)
R L s e I ) D A R

Day Sodium equilin sulfate daily 238.374+20.78

0 output/ (mg/d)
17 01 XS0,y s W P i Py 1 1
&
123.24+10.75%2
Sodium 17a-dihydroequilin

sulfate daily output/ (mg/d)

HHE R &
4.49+0.92
Urine daily output/(L/d)
W R A R BN 1

Sodium estrone sulfate daily 554.21£114.09¢

30 output/ (mg/d)

FN Ly s WHE I 7 1R 0y 1 L

Day Sodium equilin sulfate daily 234.25+48.22¢¢
30 output/ (mg/d)
17 01 XS0, s W P i P22y 1 1
i
167.29+34.44
Sodium 17a-dihydroequilin
sulfate daily output/ (mg/d)
i 60 HHFR &
3.54+0.30
PN Urine daily output/(L/d)
Day AP Pk 1 402.7+34.2280

4.23+0.72

455.98+77.58

234.00+39.81

126.77+£21.5742

4.94+1.06

747.324£159.99%

336.36+72.014B°

200.27+42.87%

4.47+1.11

616.87+152.6142

4.19+0.40

436.85+41.66

233.97422.31

100.14+9.558°

4.58+0.78

628.33+£106.52b

304.85+51.685¢

170.87+28.97°

3.77+0.52

461.96+63.498b

4.21+0.44

442.66+45.93

238.00+24.69

88.85+9.228b

5.34+0.77

829.31£119.752

402.94+58.1842

218.44+31.54°

4.56+0.31

701.4+47.0043



http://dict.youdao.com/w/urine%20output/
http://dict.youdao.com/w/urine%20output/

60 Sodium estrone sulfate daily
output/ (mg/d)
Ly Y ) B 1 0y ) R H
Sodium equilin sulfate daily ~ 175.68+14.938>  290.99+71.994*  219.38+30.15%>  316.03+21.184
output/ (mg/d)
17 - U, L s S P R 4 1
i
100.67+8.55>  154.514+38.23AB2  125.80+£17.298¢  173.12+11.642
Sodium 17a-dihydroequilin
sulfate daily output/ (mg/d)
HHRR &
3.71£0.40 4.30+1.13 4.14+0.42 4.48+0.91
Urine daily output/(L/d)
W o P 0 T L
Sodium estrone sulfate daily 426.43+45.53>  529.87+140.02%°  499.48+50.42%  591.31+120.43%
290 output/ (mg/d)
ZAS Ly Y ) Py ) R S
Day Sodium equilin sulfate daily 146.06£15.6%°  229.01+60.524%  197.94+£19.984B2  245.64+50.0342
90 output/ (mg/d)
17 - U, L s 0 P R 4 1
&
99.72+10.65° 136.45+36.06% 111.26+11.23% 135.21+£27.542

Sodium 17a-dihydroequilin

sulfate daily output/ (mg/d)

141 3% i

142 WU R 45 A MERCR £ BT 298 — SR AR MR C-3 bl o A W e A 1 P A P 25
143 GHIFERRREER AR 5 — SR MR R C-3 RIBd Bl BRI F A B & TR 2
144 BRI, B o n MMERER R 2 SMEME IR SR, UABRIR B6 S T HE BE IR AL I i)
145 JaBERRCHE B o BFFCRAT, IE8 ML M R ORI £k 1 2 e T MBI R A R IR 1 5
146 U, Rk, MEBCGRERR RN L SIE S S MR .
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148

149

150
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152
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155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

WETSCER T R SR A R AL S BSOMEV R B IR 1) 2 B AR U213, 0 R LA A 12 2K [l
WHERS I F BRI, MENERIR L2 MRS M IR $h e 2 MR C-3 00 BT AR
(125 A B R 36 S A R AR = 060, 3 Bl R R - -l R e PR
(3"-phosphoadenosine-5'-phosphosulfate, PAPS ) & £ i 45 4 i 2 3k A3 iR SE i fik 44 . PAPS
BT 200 P v R A A AR R R A S BT R R AL o B DA R R R e N i K i A 5
N, TERSIMEAL T, REBRER L B 2 Ik B b S S IR T AL 1 F2 0k 1. PAPSTENLAA ¥4 1432
1) ZHERIRTT (ATP) MBI (SO4>) 1EATP-BRERILEGHIME A AL R BERR (APS);
2) APSit—20 5 ATPYE E i R A (APS-kinase) (I 1E Fl N T I PAPS Al — B R IR 1 (ADP)
Berglund " 7HRIE , B R #h 7E A P S A FR ) DR 3 I R EE RS, T IR AR ok 1 T AR
FEAE B A HEAT (. SRR EL A RE B S MER A &, L AsE S ATPLERE I EAL/ERT R
JEBUPAPS, T HPAPS fH i 57 5 Wb 2% 1 M 2% B PR T R T 1) FH IS T S R R

Z8 Ty PR R S EER R, TR, R T R R R T i 70~130
mg, 1E—NZHN T R ER R M N50~100 go £ bR rb R R S0 57 3 2 LUE B
BRI 0 MERR AR RN 170 00 T A7 R B IR Y 5 45 & S R b T U AE, = R
R R B MI90% A E . e D RS S MERE S BN RRE, GER. IHK. T
ORI B AR ERAEUS), FEAR F IR AR TR B, R IR B AT R I 45 MR i 1
K% . BT, ERBATTER T, 4R BRI A ERANE T 2R S n] LA o e A i
T BRI B R T PAPS 1 5119200, KlaassenZ5 PUHIE PAPS ¥ & & 7F 1F # AE B2 4R 1k
€ 1 MEHCGRIRIRER S, SCNMPAPS & i B R B R H LM B R SR S . R, 1R
I PR g A MR S B R AR — T RE R I LA L 2 b i S BRI R i A

AIRIG A U 5 P 5 IR PE 5% 50 T AN BRBR A SR ok RS, IR R B
B RR, B3 MR SR ERARE, 2 3 AR AL 3% bR R
PR Eh A MERR IR IR AN . 170~ XU T S MERR A B2 A 1) & B AEEUE IO B2 . 2 IR
HOEEER AR IR 3 & AR B, MERRBR IR AN . IR RERR AR IR AN . 17000 S I ME R AR
B B ER IS 30 K (RPUEIREE 6 N A I iRm, SHkESRD, A 1) 50 JjAR %R
WA IR — 30 Y2 SAEAEAR A PR b 3 Pl R R 56 10 & B e, WS BRI Wb 4%
2R TR IR, (ESE YRR A2 T SR AR B RR B . T MR ER B 170300 A7 0 I 7 R



174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

& BN (102.3+37.7) pg/mL. (34.8420.6) pg/mL A1 (15.8+10.1) pg/mL; A$
BED) e RPN R EOR, FERE R A2 T PR P MR BRI MERR AR AN . 170U
oy s M L A 2 B P 55 0 510 (124.95+75.00) pg/mL (53.76+47.97) pg/mL F1(24.26+19.50)
pg/mL. ABIGH, HRETER YA ANE BRI R SR A A A2 T R h 3 M R AR
SRR & THEEFR, RBIE -5 HARFEBERH AR, S AMNREEERSY . &
AR TR A A B I 2 T R PR R IR IR BRI & 5 o X R TR AR IR SR o 3
FiMERR IR IR $h 10 & SACHLES /) 58 IR GBI o 45 AL A H, (Hm = Tk 2 5 2201

I

WERER, RS2 DIMER. RS X.

MR ZOHF LR B 45 R, FE4TUR 27~29 JH, BURIE R D P4 K HER B8 3.84 L,
WE /R E WALy 4.08 L, HE/REMAMIEN 3421, HEWHEL SN 3.67L,
A9 3.95 L, ik By Ab AR G R AN 0 H R H 520501 200.85, 213814 198.96. 76.37. 140.20
mg/d, 7 MERR AR RN ) H HE = 08 171,31, 168.50, 142.46. 27.54. 67.05 mg/d, 17a-
WU Ty I ME R B BR BN 1 H HEH &2 3108 136.034 86.11. 57.21. 37.21. 33.22mg/d. 46
WIRSE RS FaR I as R s, EAHF RN B, AR Fg LIRS AT, 22
T PR MR B R A RAFAE R 22 57 o ARG 34 UL 2 T HHESR BONAKAE , 7E0E 4R,
WA PR H AR 4.84 Lo DIRHIEE ) 58 WARSEPIIF RN, HAF s
SR P NG 5% 50 Sy MR R RN . SRS MERR BT BN 170 0SS A M R B R B 1 1 3
9 604.76. 260.20 117.42 mg/d, IXiE— 15 BHAH [ (1) b PP AEAH I IR G R B 2 bR v e

P

RER IR S RO, MANRGTERSY . BRI R TR AL & REVS 1R e 22 5 PR ME R A

BRARH) & Rt

ity

AR, KRBT PR GR RN AN T B T R 4L 42 D R P ECR IR BRI 5 B
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Effects of Supplemental Feeding Sodium Sulfate, Trace Elements and Their Combination on

Three Kinds of Estrogen Sulfate Daily Outputs of Kazak Pregnancy Horses
LI Xiaobin CHEN Hui ZHAO Fang XIE Jinglong YANG Juqing YANG Kailun*
(Xinjiang Key Laboratory of Meat & Milk Production Herbivore Nutrition, Xinjiang

Agricultural University, Urumqi 830052, China)
Abstract: The objective of this study was to investigate the effects of supplemental feeding sodium
sulfate, trace elements and their combination on plasma and urine sodium estrone sulfate, sodium
equilin sulfate, sodium 17a-dihydroequilin sulfate contents and above three kinds of estrogen
sulfate daily outputs of Kazak female horses in mid-late pregnancy. Thirty-four 5- to 7-year-old
and 2 to 4 fetuses Kazak horses in the middle of pregnancy were divided into 4 groups with
control group had 9 horses, trial group [ had 9 horses, trial group II had 8 horses and trial group

[II had 8 horses. Under the same feeding condition, the supplemental feeding experiment lasted
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for 90 days. On the Ist to 30th day, horses in the control group, trial group I, trial group II and
trial group III were supplemental fed 50 g corn flour, 50 g corn flour+6 g sodium sulfate, 50 g
corn flour+5 g trace elements, and 50 g corn flourt6 g sodium sulfate+5 g trace elements per
horse per day, respectively. On the 31st to 90th day, horses in the control group, trial group 1,
trial group II and trial group III were supplemental fed 100 g corn flour, 100 g corn flour+12 g
sodium sulfate, 100 g corn flour+5 g trace elements, and 100 g corn flour+12 g sodium sulfate+5 g
trace elements per horse per day, respectively. The results showed as follows: 1) compared with
the control group, the sodium estrone sulfate, sodium equilin sulfate and sodium
17a-dihydroequilin sulfate contents in plasma of sodium sulfate, trace elements and their
combination groups were increased, but the differences were not significant among groups (P>
0.05). 2) On the each sampling time points, the sodium estrone sulfate, sodium equilin sulfate and
sodium 17a-dihydroequilin sulfate contents in urine of trial groups had no significant differences
compared with the control group (P> 0.05), but the but the values were still higher than those of
control group. On day 30, above three kinds of estrogen sulfate contents in urine in trial group III
were all the highest. 3) The sodium estrone sulfate, sodium equilin sulfate, sodium
170-dihydroequilinsulfate daily outputs in trial group III were significantly or extremely
significantly higher than those of control group at day 30, 60 and 90 (P<<0.05 or P<<0.01). It is
concluded that supplemental feeding sodium sulfate, trace elements and their combination can
increase the contents of urine sodium estrone sulfate, sodium equilin sulfate and sodium
17a-dihydroequilin sulfate of Kazak pregnancy horses, thus increase the daily outputs of sodium
estrone sulfate, sodium equilin sulfate and sodium 17a-dihydroequilin sulfate.

Key words: Kazak pregnancy horse; sodium sulfate; trace elements; estrogen sulfate



