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T 5 BT B K Calarelin) B R 200,300 F1 400 11g.0 d 1 14 d 45 1 G EG-IV # EG-V 31 #) B2 F 1 4t alarelin $1 i
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RH-A A9 6 H 1L K98 GnRH 3B F7 2 GnRH
#2137 (GnRH agonist, GnRHa) , 5t Z ¥ & GnRH
#5417 (GnRH antagonist, GnRHant)®!, GnRH-
A 5 GnRH Z & (GnRHR) 454 J1 K #R GnRH
HA5R 100~200 £% ., B $7 B bk Calarelin) & —Fh Gn-
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HIATE T, ST, 2 R R o i S
T AT T A, DU O TR A BEY GnRHa i %
P A 5 T RE By AL K A N R A e
WA

A BAR. PR T s A AR, E-mail: weisc668@163. com



78 LSRN S AN S S 14

532 45

1 MREFE

FEMSE HERAF

TQI16-W A & 3 2.0 Bl (K ¥ 110, Rayto-
6000 %I B FR {Y (Rayto 23 #)) » B F K ¥ (Sartorius
72, 3R W i B (Leica company, Germany) , JEM-
1230 ¥ & B 8% (JEOL, Japan) , Image Analyst 1. 0
K48 0 BT 85 » Motic imagles Plus 2. 0 73 8 844

Wit % BT $7 Fg AR Calarelin) » — & 3 48 Bk % (dia-
minobenzidine, DAB) 4 4, & (Fii + Fluka 2% ®]) 5 58
— PR N RPiFE GnRHR £ 5 BB K (£ [H Sigma
NED 3 PR Sy HRP dRid B9 e bt 3 1eG Hi ik
(K 22 78, BioDev-Tech 22 ® 42 77),0. 1 mL/3%;
R 5 L0 B (PVDFE B, L g #5385 28 &) 5 Brac-
tin 2 3¢ BEHTAR (3 [ Sigma 24 F]D 5 1EH 1ML (R
WA TRARAF A,

1.2 REHWERREHAE

5~6 HiRfREds £ ONRBEFEXSHINE W
BARMFEIRZN F1 MO 42 Ho R E (24, 21+
2.5D kg, BEALE 47 R 6 H (n="T), 47 b5 ic N
EG-1 .EG-ll .EG-Il \EG-IV,EG-V #I CG (X} I&
) LK 50 2H (R FVZH N 4 T 1 3 2% . alarelin 41
J i 28 5 S WSk 14 ],

EG-1 \EG-1l #1 EG-1Il 433 K2 & 1 44 alarelin
PR 200,300 1400 pg,0 d #1114 d % 1 K EG-IV
A EG-V 205 f¢ F v 5 alarelin HT IR 200,300 pg.,
0.7, 14 F1 21 d 4% 1 U, 3 4 U X I B R 4t
Y0 d 14 d & 1K,

1.3 BAXES54IE

Sy HIFE 0.7.14.21,28.35.,45,60 F1 70 d i #i
JokR AL . R ML ET B W AR B 12 h, SR A Y I A
CR M N HTEERD SE B LL 2 500~3 000 r/min
B 10~15 min, 70 & L. — 20 CHRAfE. I F
70 d B 28 B8 K A BE , TG SR 4 AR T T
BRI R B RR BT . WA
il VR 2% WA A H BT f
1.4 Western blot # il FSHR

WAL T —80 CUKM M FEHERHA 1 g,
BT 1 mL RIPA R 121 (500 ul RIPA+
500 pl. PMSF, Phenylmethanesulfonyl fluoride &
FH R il TE 960 12 B4 i S B 11, BCA 32 I 8 2 vk
BE IR 50 pg TR A FE AL #E4T SDS-PAGE™ . %

1.1

Ik E R E A S E R M 2% (polyvinyli-
dene fluoride, PVDF &) .4 CH M %, 1 ¢
200 ) FSHR £ seBEHURFI 1 ¢ 1 000 B-actin
Z i EYUAE , = iR % 180 min, B H TBS ¥
Y3 (10 min/ PO Ja , F B i A AL A I
MR 1gG(1 ¢+ 2 000) % I H 120 min, TBS
Ve 3 WL AEK 15 min, PEMEJS A F R B 4k
R IGE A (ECL) , B3 Wk A B . & B
WA R & 2k EE . BER ER 5 A
BB F . A Quantity One #{f (35 EH Bio-RAD A #))
GI AT RS S5 I K BE A, BB (E Ry Rl i AR
6 %% B (integral optical density, IOD) M, L)
FSHR 4% B9 K BEAE 55 Bractin Z5 4 JK B fH 2 L {H
FoRH 4 FSHR B A X & &1,
1.5 FSHRREHLALKFE

DA REH A Y (0 (SP ) . F B NI
I KAk PBS IR UE T I — UM 41 DAB & @,
ARG R Yo, BT R AL, B A I 2F M
5 B EE — Pk, FHoAth % 0 R A )

2) F S 2 AU 4 A5 R . AR AE R
200 6 I 8 0 A A 1A 0 B R A € R 43 A D
S FSHR 8 i PH M . BH P 2 D7 58 B 9 3F E 4
Ry AR 0y 55 BH R L B A b A B AR AR
Sy P . B HAERE 5 5k PI R, A Bl AE <100 AT X
400 Hi T~ LEE

3) G AL R A B . 5 5 % 53 RN 25 1
SERE BT AE X 100 F1 X400 T4, 4 HFE% 4
WU R8RS NALEF (IF 20 A SR, g A S
JE 140 MHLEP) , H] Image Analyst 1. 0 344 & JK
FEH .
1.6 AAYIFMNBERHMEGSH

JH Leica Y62% i3 B8 A1 JEM-1230 HL B8 43 51 I
FEFE I S AR 4 A R R s A AR L ORI IR
HAEk 4 k0 F . 8 R 5 NPUEF G 20 A ST,
A 140 NHLEF) , ] Motic imagles Plus 2. 0 %k
43 530 ) e R REJRECUWTT) AT 8 N R (EET)
JF43HT FSHR %3k 5 F 5 K B HaAr A OCHE,
1.7 HiEAIE

FH SPSS18. 0 Gt 1 K A4 43 B B s , L2 ( +
PRUEZE (XS FRoR Il o M B E T 5%
M (Tukey HSD ) #E4T B8 F KK . P<T0. 05 Al
P<20. 01 73 03 22 5 3 A W 2%
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FE FSHR EAMIRIX

JH Western blot 43 #1441 £ ¢ 75 v FSHR
FEEMRE R, S0 A, %84 FSHR &
FERIA A alarelin G0 %5 50 2 FUCE Y 3 £ 1 i
Wi n (| 1, EG-T AT EG-V B 25 3 s T 4 1g
2 (P<<0.01), XFHH alarelin F 3h % F GE W WA
#EF B FSHR Y 235 AR H 5 90 i) fo g 71

2.1

sz E
=872
TR==5
o
L&K3T =4
K
EE[”EE.§3
':N‘Sz
o =
H—"."Qzl
Qa3
= 0

EG-1 EG-II EG-III EG-IV EG-V  CG
FSHR

* RN G MR LR 25 R B (P<C0.05); * * FKon 5T
AL, 25 S 3 (P<<0. 01, * indicates the difference was
significant (P<C0. 05) when compared to the control group (CG).
* % indicates the difference was highly significant (P <C0. 01)
when compared to the control group (CG).

1 FSHREBHETFEHHRIE

Fig.1 Expression of FSHR protein in the uteri of

ewes following immunity with alarelin
FEFSHRERHAUEMELERE
T EHR R A WL R R 4T

B A B O R AR 0 FSHR Bk 4 1 40 i

22

| T00 o |

(1 2,X100), FSHR FHM Y@ EZ 0 H T F 5N
240 R AL b B2 4 % B TR LA L5 Y
Petasm AR . UL EG- A EG-V BH P %2 8 o 1
. BAMEXT HRZH 45 FSHR e g Bk

EG-1. 8 M I iz 40 0 FSHR 4% (8 5 v 45 fH
ML R IAA] 5 N AN A 5 55 R (B 2-A)

EG-1I . FSHR 4 {8 5 v 4 BH % L g 57 5 v 45 B
P, & OHL(E 2-B),

EG-. 5 PR L 57 40 A Fn 16 g Lz 40 i
FSHR 4@ 35 5) , S BHE Yo o, 40 A%t 2 A 3
(A 2-C),

EG-IV. FSHR FHPEY @ 0L F 75 B L K2 40
JELFN BB T R A, S e AR BRI (L 2-D)

EG-V. F5 P L R 408 A1 5 R L R 40 i 5t
FSHR 55 B ;5 P9 RS 4 A 52 55 BH % (K 2-B) .

XTHREH (CG) . 5 PN IS 20 R AR 1 R 40 it e
¥ R i 5 FSHR 48 BH A (] 2-F)

Yo, 5 B A3 A 2R I X B ) K B D 160. 2+
10. 2, 45 S8 20 1 B RE 11K 12 55 9] o 0 O 8038 W
= SEG- 1 ~EG-V By K BEAE 53 %1y 169, 3E12. 4,
186.5 4= 11. 8,195. 9 £ 11. 6,178. 8 £ 13. 7 A
198.94+12.9, EG-MM EG-VKEH B EH T CG
(P<C0.01), JKBE{E 8RR, Y 5 B 8 /&5 . FSHR 1
ikt E ., £ alarelin g Tl LIS G 15
FSHR 1 4% €8 58 Ji A1 35, I oK G 98 71 Jk A 3 5 UK
B AEHEI R,

A.B.C.D.E #l F 4354t % EG-1 .EG-11 .EG-I .EG-IV,EG-V fixf 1. A,B,C.D,E and F represent EG- [ ,EG-1 ,EG-1I , EG-

IV.EG-V and control group,respectively.

B2 FSHREZREFEHRHSH

Fig.2

Immunohistochemical labeling for FSHR in uteri of ewes
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23 FEAL/ZFLEHMTH

XA (CG) T8 NI b fz 58 4, O B2 Atk 1
B AN G A SRR IR R SRR TR IR b
200 A e 0 RV S MR AR L R R BRI Y T
YUY R TE S KA A . SXTIRAAM L EG- T F
B R A /)N R RE WG AR L P AR, Y
Fz 2 B 0 L o A R el L, R A il M N A
. HAb S X RAMIE . EG-11 75 V)i /N, +
B RE A T PN R A B D b R A0 M T U
s 7 LA B AR /N s A AR N SRR RN
EG- Il 9 ~57 BE WY G728l 5 I 8 aat ol 20, i s 1
BT 2 N R A O N R e B N
O s - W LA ML B2 A% 3 78 /0N 5 I R T A 0
o EG-IV 5 8 I 5 BE 45 /0N, 5 BE R 1B
PR s IR DS AR T B D N R B
W EG-V 5 48 BEAR L 1B PN S g P R A
BEW D s 7B MR AR /N I A S, O T LA
MLAB /N

VL g AR, 45 4 22 12 5 alarelin 3T J5 400 4l
TFERE LS 0 A O R R
24 FEBMEMTWK

EG-1 . 55Xf M4l b, B b Bz Atk 4 i HE 51
HEST UM E B AT HOTE W UL A S 3, R R SR
BAEWARKIR LRARFE B RN, 5B W

AR YL A B (B 3-A)

EG-11 . M 1 Bz A3 R 40 Jf 45+ 5 M, % €0, o7 488
BT 7T DL IO SRR, B B A 2 T IR R AR
SRR L 2R A U KL TET PR J5E IR0 e /L L A S5 240 i A
WG B RN (B 3-B)

EG-T . AFAR F Bz 40 i HE 51 T 01 S B0, 2284
53 WA AL 0 R 5 A M IR L 4 R e 5 i B N A
i 2 A5 /D, SR A R R AR U DR/ L R R AR i, R
DR D R0k, 3R 4R (8] 3-O)

EG-IV . M 5T P9 240 Mo 2% =5 s 60 5 4 s, 9%
/b S Ml S URL R 23 30 ORI R B K L SR B D
(E 3-D) .

EG-V . FE MRN8 AN, FERR A HR
B 20 AR R A L A B R D A 2L g 0 T 240 L 4 L
EE LS WU E AR T2 AN R4 SIS AN
U LGN SO TR B A B A MR (8] 3-ED

YR (CG) o b HE N o ihan i, g b B2 AR AR
2 HE 51 RS 0 Mg oF AT L TRCPE W D BURE D) K
A3 WA IURE R /b 15 25 30 5 247 R R 2R (AR U 45 4 ) 4
B T R R AT (K 3-F)

DL b 25 R alarelin 0 I 9 28 1 3 ] LUAE -+
[EE D E Y e T G S oy A SR N
T 290 L 2 02 L I A I R A R B B AR
HE S FE KT .

BT

35, g8 % ’
" e ol S U AR D

A.B.C.D.Efl F 43t % EG-1 .EG-T1 .EG-TI \EG-IV,EG-V %} f41 A,B,C,D,E and F represent EG-1 ,EG-11 ,EG-1I , EG-
IV.EG-V and control group.respectively; K H PO ]9 G040 M, FC. ORI 40 i, N 40O A% . Nu: 2 . M. £k K & PO Primary oocyte.

FC:Follicular cell,N:Nucleus, Nu: Nucleous, M:Mitochondrion.
& 3

BETEBREHAUE

Fig.3 Ultrastructure observation of uteri under electron microscope in ewes
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25 FERE.FEEESNELEARMNZNERE
5 AL A 2 1 i T R
A5 AR b e i i )5 B2 228/ EG- 1T A EG-V

WE/NT N RE (P<<0.05), FW alarelin 7] #1J 4
TELKZNAKE . LHETENRN AT B EZH
(P<<0.01), HAREE WK 1,

®x1 FERE.FEEERNELRAMNAZUEER"
Table 1 Measurements of uterine weights, UWT and EET
151 Group LT E B/ g fiTE /g TE R/ pm TE AR/ pm
Left uteri Right uteri UWT EET
EG- 1 4.30%£0.41 a 4.3540.96 a 563.1430.9 a 75.7%£6.0 a
EG-1I 4.05+0.33 a 4.074+0.97 a 537.84+36.2 a 70.949.5 a
EG-1I 3.76+£0.92 b 3.714+0.46 b 521.2432.0 b 52.9+7.5 ¢
EG-IV 4.094+0.83 a 4.054+0.68 a 528.14+47.8 b 48.5+8.4 ¢
EG-V 3.60+0.89 b 3.4940.95 b 517.14+72.4 b 47.4%£7.9 ¢
CG 4.51+0.76 a 4.594+0.65 a 571.154+36.9 a 77.8£9.7 a

DTE 400 fEAKEE TS, UWT. FEBEJRJE; EET. P I 52 40 i )5 5

[A) 7 B 88 AN R 7 1 R 22 5+ 18 % . The slice were ob-

served underoptical microscope( X 400). UWT: Uterine wall thickness; EET:Endometrial epithelium thickness. The different letter

after the data of the same row shows significant difference.
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Abstract The experiment was undertaken to evaluate the effects of active immunization against the
gonadotropin releasing hormone agonist(GnRHa) on the expression and immuno-localization of FSHR in
uteri,as well as uterine development in the ewes. Forty two ewes (Owvis aries) , {ive-to-six months old,
were randomly assigned into six groups (n=7). The animals in the experimental groups EG-1 ,EG-1I
and EG-1I were subcutaneously injected with 200 pg,300 pg and 400 pg alarelin antigens twice (on day
0 and 14) ,respectively,in groups EG-IV and EG-V were subcutaneously injected with 200 pg and 300 pg
alarelin antigens four times (on day 0,7,14 and 21) ,respectively and in control group (CG) were injec-
ted subcutaneously with 2. 0 mL solvent twice (on day 0 and 7). The samples of the uterine horns of
each ewe were collected aseptically on day 70 after killed by bloodletting from carotid. The FSHR distri-
bution in the uteri was studied by the methods of Immunohistochemistry SP (streptomyces avidin- per-
oxidase) and image analysis,the mirostructure and ultrastructure changes of the uteri were observed un-
der the optical and electron microscope,respectively and the expression of FSHR was detected by West-
ern blot. The results showed that the expression of FSHR increased with the increasing of alarelin dose
and injection times and the expression levels of FSHR in EG-ll and EG-V were significantly higher than
(P<C0.01) in CG. The FSHR were predominantly concentrated in the cytoplasm and nuclei of the uter-
ine endometrial cells and glandular epithelium cells. The gray values of microscopy images in EG- | ,EG-
I and EG-II increased gradually and were significantly higher in EG-II and EG-V than in CG
(P<C0.01). The uterine weights, endometrial epithelium thickness (EET) and uterine wall thickness
(UWT) in all experimental groups reduced and were significantly lower in EG-Il and EG-V than in CG
(P<C0. 05). The uterine cavities and glandular lumen volumes narrowed, and the uterine wall became
clearly thinner in all experimental groups. The quantities of mitochondria and mitochondria cristaes de-
creased and the microvilli became shorter,especially in EG-Il. In conclusion,alarelin active immunity en-
hanced distribution of FSHR, promoted the expression of FSHR protein in the uteri of the ewes,changed
the mirostructure and ultrastructure of the uteri,inhibited the uterine development of ewes,and especial-
ly suppressed the growth of uterine endometrium.

Key words alarelin; FSH receptor; protein expression; histostructure; uterus; ewe
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