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[HEY B ISR YA s ST 88 (CPTR) 5 IR S SR 27 & 1iE (OHSS) A3 Hh A8
B L T7i 22 R AR AW i star i UBEHL > A4 i LRI (SE50 4, n=16) FE Bl Cof
W4, n=16), PMSG 10 IU 1 d, JESHEETH4 d, d 57ESTHCG 30 TU; XFHEZIPMSCAESS2 d, hCG
A 10 TU. P E 7K, RERIKIE AN 22, 30 min Ja BUIR IS BEDCIOR 0N 5L, 2y et vt
U 52 3 s EE RN BN SR 230 5 22 5 1, LKW IR B9 S5 1M 7 a0 1 s SR fe )% A 2R 230
o B VAR I DR S CFTR 25 IR A /. 2550 SEIOAU R RN & Il Eo AP IR B 5L
R EEE S TR, SR AR R CETR 2k T 0 52 54440 B LU S AR HE SRR 3 3%
A TSURE 2 0 R S L 3 ZH AN 2 B i B 4 A 3580 Y 7 SR 4 DR L CFTR B R IA
IR E A TR g5 M B ACERE THs, RN CFTR 1A 5 5 2 14 i 2 5 OHSS
() — Lk B A HAR AL,

SR . FENE LT AL IS L S 2% (CFTR) 5 B9 85 B i) B2 &k (OHSS) ; 458 11
HHE 2K S RT1LL 75
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OB 45 A 1E (ovarian hyperstimulation
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factor, VEGF). 'B&E - & %K R FR S (renin-

syndrome, OHSS) J&4iiBhA: & Ho A A L 1 51 B
KA —FPBE PRI AT, o T NIE A (R O 2
VIR, OHSS MIRAEARKTIEZ . OHSS &1
RAFEA 1%-14%, LR 0.5%-2.0%, OHSS
PEE R IR D Re v, IR AR, A
VPR FF A SR A 0E,  sR ke i ki (DIC) , H£ 5
f& At . OHSS RMHLE A KIG 2, v he
5RE N AL (gonadotrophin, Gn) &
OF SR — R AL ISR A S, WE. P
I W A K K1 (vascular endothelial growth
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angiotensin system, RAS). ¥k - ZZHIk R4
(kinin-kallikrein system). Bj%}FE % (pro—
staglandins, PGs).NO.4HJ0[A T (cytokines) %%,
Yol S HUR A 5 B L @A Rt iE
SK—de2 F RSN . OHSS HiZ /K. WL 5t ok
VIR R 5 1A N FEPELT AR B 548 (eystic
fibrosis transmembrane conductance regulator,
CFTR) (W53 midRIEAT Ko CFTR 52— Rl A BEAR
H (cAMP) HOBICT T IE, 715 T 2 Fh 70 ub bR i) 40
M, HE Rk T CL s B is, 4ERFE AN
AMIRIK S LR BT o AHIETOR A AR CFTR
5 OHSS KIFHIKFR .



1 MEHSTL

L1 3k

THIE MM i star KRR, 22H#, AE49-58 g,
P A R K 2 )5 B 2 I S 56 Bl ) o et
PEkgil S . SYXK (5) 2004-0028., JBiE 12 h,
JeHE12 ho 32 HWistar KRBEHL K oL R 3%
A1 (IR, H R R4l , 16 M.
1.2 J5ik
L2.1 BRI FERSER AR, U jioka
SEMITVE RN O SR R SEaG A L 4 d
KRS 410 1U PMSG (pregnant mare’s serum
gonadotropin, REFSEZRAIPI LY [FAEREER7KO. 2 ml,
d 5E RS 4330 TU hCG (B Z4ME) 12 3 ER 7K
0.2 mlo XTHRAL: 4h 247 ERSEEG4], {HPMSGIN S
2 d, hCGIE A 10 TU.
12,2 JRE. O S 00 7 3 32 PR RN B AL A (g 0
WA hCG J5 48 h, B4 8 HBhWfE 4 t5 b 240
(80 mg/kg) BRI ~, MEEHHIKITEAN 0.2 ml 5628
W (5 mmol/L), 30 minJ5 5 mlA=BEER/KBEVEIR S,
WCAERESR, SEZIIMAS0 ul NaOH (0. 1 mol/L), LA
Bk R 1T B VR o EORE B v ST B O B,
i, VRSO R R, KON EE N4 ml
SEFWEE Y, 65°COKAE T IFE 24 ho IR DR
YN S B VA AR R 900 X g0 10 min, B LI,
IV FH 23 6 BT 96 22 i KO 3% 660 nm A
T SERE, MbrUERRZE A3 9e 25 m,
1.2.3 ISR SEARAREE ARAFE T4 T4 H
HHThCG 48 h7E 2K B EL 224 (80 mg/kg) WRIFE R IR
FHECR EERIKIOL3 ml, FEBCE L h, 3 000 X gy
0310 min, WEHUMGEIAE T —20°C AR o A i H
SN EEL, 0 B SH T 4 % 22 B8 P U I 5E 24 h
JE AL, YA (5 um) o 5 A0 N ST A A
SERIRAT T -80°CUKAH, £¥1T Western blot il
IRERSIL /BN Ry i N R LY
L2.4 MEEACHFINE SRS Sz RIA) Ml
M7 Eo KPS AR &0 A R DPC A H], ™
4% Ut I PSR AR
1.2.5  GRELZHSURCRTRIVER (A0 A TS e
7732 (SPIE) Kl A7 5 ) v 7 CFTR (18R 190 A1 o
EAE 3L SPYRRIE (LD WRH A H]) B2k

BT A2 il . KA. 3% H.0, A N U
PRSI fS . IE S e s BT AR Rr 2 25
TIAN—HT (1 508 fG BAC NIFE R, ki
TP, N SRR (3, 3’ ~diaminobenzid-
ine, DAB, & CRHEAF) Bl f. ¥R
TBE T 20 B 9 5 IR B (0 OR A B VRS 5 DA
PBS 2l AR —HUA B 1 % e
1.2.6  HJZENIEVE Western blot) Kl oy 20 27
CFTREE AFKIE  HE50 mmol/L Tris-HCI,
150 mmol/L NaCl, 100 pg/ml PMSF, 1% Triton X-100,
0. 02% NaNs, 0. 5%NP-40, 1 pg/ml Aprotininftj4i s
WA AEAE I S 2, R EA, H
Bradford b a2l e 8 1 & o B MR AR EE A
100 pg HEE4KFI1 X SDS FREGE MRS, ARET
10%6SDS 2 T8 A Ik Ji&e st i L vk (SDS—PAGE) 43 B 2 1
G, Rk R R R AT 4 2= 1 (NC) |, 5% M
NEWIK +95 % TBS Ef 4, 51 400 MRERIEPTA
CFTR Z selEdiih (Fe R KB CFTR 2, W H &
E santa Cruz/AHE], Sc—8909)4°CIFHE I, R H
118 000 i (I BARBEAR 0 S PLoE Bk (Rl &
BHE AR 3TCHFEL h, A AGIRHA (BCL,
K) R 5 min, BEE10-15 min, Mg . [F
PRI B-actin &, AEANZ, —Pih 114007
B bt R s BT e RBHEAHD) , —hiH
118 000 AR HARBERR IC LT biik @RI |
BHEAA) .
1.3 gine
L3.1 HfEdifbgi R RAHPLAS-1000&115 5
Wi &% GRBUT BE R G ARG BRSTAT A A 84753
M, VIR AESE N 44— O AR5 (X 200) P+,
SRR IE 5 ASEF, TSR M R N AT
ZXF (integrated optical density, 10D){E, HAECEY)
v H B 7 4 )RR G 5 T
1.3.2 HEEHAZ R0 RHIKodak Digital Science
ID 550 #1 2245 (35 [ KODAK 23 w)) X 4 s 3 B
PR AT AR B 5
1.4 Zeitortr

K H SPSS10. 0 B AFHEAT ¢ 5o AT, HEH
PELLF M £ ArvEZE . (x+ s) F#on, PKO.05H 48

TR S
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2 R

2.1 Ik RERE TN ST

HHhCG f548 h, SEIGAOPE A ER. I8
Jr i rp 55 22 B B B LA ZR b 36 22 BRI
B3R BEY AT RN, SR, HH &y
B FE 2R (P0.05) (£ 1)« 4 Golan K hxifE
(5 : O SRR K R I 6 A L T 1 0 R AR
IR BT AT 2 Wk OHSS £y, AN S 45 WA e
AT .
2.2 GNEHALUPCRTRIE A 1%k 548k
2.2.1 Gt S5 BIRVERNCG 48 hjEx)
TR 5 S50 41K DN S AL 2B R 3 P WL CFTR 2

of )8
wh 8 8

J'-Q‘\-.‘_fs-
Wy, .o
‘. f ?”?Sl-t. A‘

BT ORI T S R 20 M 1 M 2 v, LS A1 1)
CFTR iK1 5 2 3% T 4L (B 1AL B) 5 SESG 4
B S AR ANR] AR 3R B I TR R AN P R P 8
AJ DRI K] CETR PR &35 (8 1CL D) o X
REBAVEAN MO HEA T MR RN GE T 20 #r, 45 SR o 2
CETR BH P~V 410655 FE 2R 0. 258 £0. 066, SE4G
Z1°40.294+0. 048, 4Lm b7 BETEESR, X0.01,
2.2.2 Western blot&g5sH  45H B /RIESThCG 48 h
F%%@%ﬁ%@ﬁMW%@mrmﬁﬁ?i
170 kD Ab AT ) CRTR B A4 (B 2), —
IR ELOP A ZLCFTR 5 N 2 B-actin KFEM LUAA
A3k 0. 667 £ 0.097, 0.439 &+ 0. 042, —# Lk
WA REEZES, P<.05,

£3

-'I._

A: XTHRZH AR (4 2 55FHYE) CL (corpus luteum) in control group (1 : weak positive) (4 000X)
B: SZUGAHPAAZE M (1 2 SRPHE) CL in experimental group( 4 : strong positive) (4 000X)

C: SEECAVNEAR TR B ORI AN (t - wRig R )

the granulose lutein cellswith small diameter in luteinizingcysts inexperimental group( 1 : strongpositive) (200X)

D: SEHRAUNEARS SR BN PR A (2 SRIBaREH )

the granulose lutein cellswith large diameter in luteinizing cysts inexperimental group( 1 : strongpositive) (200X)

BT e 4 BosidSThCG 48 h)a CRTRER FI7E K B P AL S ik 15 73 A1 (SPHL )

Figure 1 Immunohistochemical localization of CFIR in rat ovaries 48 h after hCG injection (SP staining)
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1 ST hCG 48 h AN PMSG+hCG R A1 O 5L L MR 69 ;LM 47 8 0 4k LA 2 I B ZK-F- LEAR

Table 1 Effects of PMSG and hCG on ovarian weight, peritoneal and ovarianMethylene blue content, and serumE: concentration

at 48 h after hCG injection

415 ., Y S A (mg) i 2t i (ue/100 @) G 156 24 5 i (ng/mg) Mk (bg/mD)
Group Ovarian weight Peritoneal Methylene blue content Ovarian Methylene blue content Serum E: concertration
payic) 8 108.98£4. 21 10.60£0. 21 10.30£1.30 21.85+1.73
Control
S 8 319.3916. 35 41.80£0.92 34.63+1.85 56.0716. 45
Experimental
P <0.05 <0.05 <0.05 <0.05
CFTR AR
At BEVELTUEAORE S i IR N d 1 DL R A% 1 250
B-actin  e— —— EME AR 2 —
of I 44 e 4 3.2 CFTR0HSS
ol Experimental 2005 4F A jonuma %5 ] RT-PCR il Western blot

Bl 2 WESThCG 48 hJim S AN JEZEL K B W SL41 2L CFTR
HB-actinf i ENEEEE 1 45
Figure 2 Western blot detected special immunoreactive CFTR
bands in rat ovary 48 h after hCG treatment

3 e

3.1 CFIRM Al A BRI e

BEVELT YL L TR 1 2% (CFTR) A& ph 221
YL FE R G (1 —Fh C1IBIES, hy—FAroE T-41
U3 A s R B 1. A CRTR MR 14> T2
170 kDU, A7AE T Z Mgl 2Un s . BRR.
JWr I DA B B e A B A A 2R A R 1) R A L T
WS, 24 cAMP IR T i, AR (R Rk A e Ay,
T, CUANA, (RAERHE T, SEUKNTHE S
B, AE F AR RS L KB A
TWRFER P R A E Ltk
OIS i O R 90 b Bz DA B M /s B
M1, ¥ i S oneE b e fon SR b Rz 3y
AW CFTR 7& mRNA FIEE /K RIA 0 5286
UEW E. eGSR CFTR £E AR I8 b 7 40 i ik, 1
ZA ] NI HE g A Do 10 CFTR JE A 5848 1] PG [
BN LEARE, XEERS T CFTR & I HUREA
B, Cl #igkity, FBOUKI R WY
JE, DT 51 Sy 0 2H 2R A BH ZE R, 5 A #5- b
IS RIEAIR, A HZEE I 58 o 18 ke A 1 Je iR 46 56
ARG RS . LAZAE. EE ] fE &

T He AR B ARG F A MJE G 138 37 f) OHSS A
SD K BRUBEZ 7 Er AR HL147 CFTR mRNA MIEE 158
R, JE Cl AR AN cHE, HX AL
A2, RIS DIBR G R, HEM AT AH R
YEH, T AREA AT CETR Ui 375 W) AT Jk 4% OHS S JiE
AR AHZRLE CFTR JER AR /INE, ) Eo WISR RETS
OHSS SR, #75 CFTR AIRES OHSS A ML
7@9‘%[12] R

AHFEHKHRU j i oka 8 1) 7V AR R HE Wi star
KL OHSS FEAY T, I KU Eo B W T
. BRI R I, AR K. KR
LA, AT, M R R b 9 2
30 min &, PR REVEIR R ON $L4H 21 rh 35 22 A B b
E S AN L M )Y e S N IRESibvid d e aab b I
LR A A, ERABES I FE . U
R WIAE AR AW s tar KB V7 OHSS B AL 2 AT AT
1, SLERGERRIERAAL, BT 6n FIRE /DN,
FRLE S I AR R, AT LU S b — Sl
AEE AT KON SRR e e B A
B, BTG, BRAEMT 2 WP R4 KR
IE S IRV, R R AT B SOR A (Bl 5
W9 R sh s TR 3)) #8249 70-84 h, hCGYEHS)H 48 h
AT AR, &M TAMEME hC6 R H &
BLOHSS W5 .

AHITFT I L G 4L AR AN G g2 ENVIE 7 v ] IR IE s
OHSS 41 K P CFTR SRR IARE B m T
RS, 5 Ajonuma [SKIEEE R, R
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AN T 2L K CRTR 5 OHSS FEAE M et . AT
T VGENL CRTR E UM AL U A g ik, R
WA MY CFTR RIS H 1L 5 OHSS vy 5 HLZE i
T IAT DG o AR E AR 52 56 45 SURT CFTR (12 BT e,
HEMILAEOHSS K Hh I E - BLII T e Ry - OFE S
FHE R B fEH R, CFTR S mkik, Cl-ihshiy
o, ERZ AN AT RETCHE, KRR AR AL ZAN
[F) 52 411 1v) TR) 5 R0 s BREE RS, TE R RE K . I
A, CARAZUK, HILOHSS IEREER. A0
FORIL, MR ATE AL L 41 i Ik CRTR &
00, AELE T AR R E B2 IRICFTRAR 1A
WSRO, SR N AL RS
CRTRF 1A 52 O HLAE B B 22y IR S i T3k 4 i
ik CRTR 11330 2 K Ve AT b S I8 B b T
B, T BRI, B0 SRR K, EEI . A
HF7T H S a6 20 O S8 S e IR AL K34, S22 B A
AT UL ANEENE R,  SCFFLL BAEWT. @ CFTR i&m]
J ) 2N i (sodium channel, NaC) i385
/K18 (aquaporin, AQP) FEAE AN K . FELMF 7>
W, TMANEE OHSS FEAR 1), B CFTR I AthAH K
K7 Z (A EAE B R RO AT A < 70 50 5553k (1) oAt
MG R VEGE . W&, WIkRSEEMEN
, SLEMEEFEIER N, MRINE, MR,
e BEAF AR TE R, IR, 3E—2P I OHSS 11
AR ; JFC R IS HSCRN G S0 32 08 I AT T g /e IR
HELTE 7 40 RN O SR A4 iaCl Tm B YS sl e, B
AT RGN R Y S B AN EE R s,
TESEZILPRFESE R . @ OHSS ik v = Ak (13 1 IR 1
WIFT AR 25 Eo (PGE,) « 141 22 - 1B (IL-1B) S5t
ATHAGEAR Y CETR R 06 170, T8 RL 7534 0 s A
i, M5 NE OHS S IR IEAR o

B2, OHSS P H TR Gn 1y it & Al H Bl
A Gn RN TR, IR HE AR, B
B2 R M B AR RE I S DR TR BN Y K, YT e BN
BRI A B AR B AT S8 T, RN %
AR E L2 CRFTR R B, C1 i
s, R AN e ThRe e, HIBL OHSS i
PRIEAR ;RIS A HAth B8 T A P S Bl )
ERR, #E—2 = OHSS IRARER . AT 5T}
OHSS A&+ B0 #L CFTR RIA AR K= AT 4]
BBV, WIBIAEIRE T CFTR RIZENALLY
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OHSS KWhuREMIEA R, XS
OHSS A LB T AHCBEIR HEN . 5T OHSS
Ol A S BN CF TR RikE AL,
OHSS AR MEI R S CFTR B 2 &P ¢
A, LK T CRTR FEHURIE A r HI T A7 2B iR
OHSS, B feTat—BRAWIIT,
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Study on Relationship between Cystic Fibrosis Transmembrane Conductance

Regulator and Pathogenesis of Ovarian Hyperstimulation Syndrome

Lei JIN, Rui-ling TANG

(Reproductive Medicine Center, Tongji Hospital, Tongji Medical College, Wuhan, 430030)

[ ABSTRACT]) Objective: To explore the effect of cystic fibrosis transmembrane conductance regulator (CFTR)
in the pathogenesis of ovarian hyperstimulation syndrome (OHSS). Methods: Immature female Wistar rats aged 22 d
were divided into two groups: the OHSS group (experimental, r=16) was given 10 IU PMSG for 4 consecutive days
and given 30 IU hCG on 26—day—old to produce ovarian hyperstimulated manifestations; the conventional stimulation
group (control, n=16) was given 10 IU PMSG on 24-day—old for 2 consecutive days and given 10 IU hCG on
26—day-old. On28—day-old, theratswere injectedvia the tail veinMethyleneblue dye solution toevaluate the capillary
permeability in the peritoneal cavity and ovary; blood samples were collected from the inferior caval vein to evaluate
serum E,; the expression of CFIR protein in rat ovary was examined by immunohistochemistry and Western blot
respectively. Results: The peritneal and ovarianMethylene blue content were significantly higher in experimental
group, ovarian weights, serum concentration of E; and ovarian CFTR protein expression were also markedly
increased. Conclusion: Estradiol—induced abnormally high CFTR expression probably result in formation of ovarian

cystsand electrolyte disturbances during ovarian hyperstimulation syndrome.

Key words: cystic fibrosis transmembrane conductance regulator (CFTR) ; ovarian hyperstimulation syndrome
(OHSS) ; chloride channel
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