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[ Abstract] Objective:To establish a rat model of polycystic ovary syndrome ( PCOS) with a tendency of ovarian
hyperstimulation syndrome ( OHSS) ,and to investigate vascular permeability in model rats. Methods: A total of 50 female
Sprague—Dawley rats, aged 23 days, were randomly divided into blank control group , OHSS control group , high—dose human
chorionic gonadotrophin (hCG) model group (high—hCG group) ,middle—dose hCG model group ( middle=hCG group) ,
and low—dose hCG model group (low—hCG group) ,with 10 rats in each group. The rats in the high—, middle-,and low—
hCG groups were given subcutaneous injection of dehydroepiandrosterone ( DHEA) at the neck and back to establish a
model of PCOS with a tendency of OHSS,and meanwhile,the rats in the blank control group were given subcutaneous in-
jection of neutral tea oil at the neck and back ;the rats in the OHSS control group were given subcutaneous injection of
pregnant mare serum gonadotropin (PMSG) for 4 consecutive days from the age of 73 days to 76 days,followed by a sub-
cutaneous injection of hCG at the age of 77 days (24 hours after PMSG injection) ,to establish a model of OHSS. The rats
were fed to the age of 79 days in separate cages and were sacrificed in proestrus to collect specimens. The change in ovari-
an appearance was observed ,and the above groups were compared in terms of ascites score, Evans blue (EB) content in
abdominal cavity and ovary,and serum levels of estradiol (E,) ,progesterone (P) ,interleukin—6 (IL-6) ,and vascular

endothelial growth factor ( VEGF). Results; The high—, middle—,and low=hCG groups showed varying degrees of increases
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in the above indices, suggesting an increase in vascular permeability. There were significant differences in these indices be-
tween the high—hCG group and the blank control group (P<0.05) ,and there were no significant differences between the
middle~=hCG group and the blank control group in all indices except ascites score ( P<0.05) ;there were significant differ-
ences between the low—hCG group and the blank control group in all indices except ascites score and VEGF ( P<0.05).
There were significant differences in EB content in abdominal cavity and the serum levels of E, and P between the high-
hCG group and the OHSS control group ( P<0.05) ,and there were significant differences in the above indies between the
OHSS control group and the middle/low—hCG group (P<0.05). Conclusion:DHEA combined with middle~dose hCG can

induce a significant increase in vascular permeability in a rat model of PCOS with a tendency of OHSS,but without ascites,

which is similar to the change in PCOS patients with a tendency of OHSS.

[ Keywords |
gonadotrophin ;model establishment

B & o B R % 25 & 4iF ( ovarian hyper stimulation syn-
drome , OHSS ) J& 4 B A= L A v | B St Aie a HE R 5 2 11
— b A B VR O R RE, 3 LA O K M
(E,) KT 5 i 38 35 P 39 o, 7™ 5 3% ] R B /K g 7k
Rt BN AR AR JE K Lo A B R B AE T £
Y 25 BAE ( polyeystic ovary syndrome, PCOS) F&—Fh & WL AY
A BE N 53 BRI ZE LM , R IR R 6% ~ 10% , AN
FERY 30% ~ 60% ATHRIBN A FHARBE L i 50% , /& OHSS
R v A B, BT 52 e R, 7E TR B PCOS 1 &R
A S.61% 7 A FE R I A MERR ( DHEA ) B A& A
BB IREE (hCG) il %5 OHSS fiiln] PCOS K EUBLAL,
MIEIK P43 8 B SCHVHE (EB) (BR &L EB LY E, 42
(P) \HANFE-6(IL-6) MM W 4K HF (VEGF) WM 4
RIZh Yy 5 S LR E ) OHSS i 1] PCOS K BB
RIS %
1 LIewrat
1.1 4 23 HEEEEH SD MitE4h R 50 K (A& (35+
10) g, B AR BE 2= dh Wy 92 5 rhoo B2 488 h Wi T E S
SYXK( #)2014-012, i@ 4 BURLREMAE SR
1.2 253K A  hCG (L5 : 140204, Bk 4 A i 2k i 2
J7) ;DHEA (#1t5-: 142302, Merck A 7)) ; 2 (H#5.
20140330, VL7G 4 ¥ 25 FH A BR 23 7], JiA% . 200 ml/JR) o 4F
B ME B i A2 PE BRI (PMSG) (H1L%5 2140307, T T =4
2l AR FD G E, B ek & (S m A T
$10940095 , b5t A6 I A W H AR BEFE T ) 5 POt fo g2 il &
(HEAESCS . [ 25 Ui T S10940094 , At 5L 7 AR # B AR BF 5
1) ;1L-6 ELISA 3 & (7 dh 45 : EK0412, 1 B I
ity TR A BR A W) 3 VEGF ELISA X7 & (77 i 4 5 .
EKO0540, 1 [ 2 -84 ) TRARAF]) .
1.3 F£HAE  OHAUS 1/1000 B TR, 3 [H)=; HH-S
BB EIRAEHR LA ST BEIF AR ) 75 5417R UK
TR B0, [ Eppendorf 22 H] 72 ; BCD- 143KAE VK44,
TCL 4 B AT BRA w1 7= o oA S 56X 25 349 i R AL BHIEF-
G,
2 ZWHE
2.1 o 23 HidMEN: SD KR 50 H, e pEbLEUT- 3R
B Ras HORRAL OHSS X HRZL | =537 i hCG BRI ( TR

ovarian hyperstimulation syndrome ; polycystic ovary syndrome ; vascular permeability ; human chorionic

7 hCG 4H) 74t hCG BARIZH (7K hCG 4H) AR
hCG BRI (KA hCG 41) , 4145 10 R, 238 TR,

2.2 ZH#ERE  B% Quintana R 255 AT HE, X
B K hCG 4l £ OHSS fiii[7] PCOS K RAHA, 23 H#&4h,
FASH K T 135 DHEA 60mg/ (kg - d) +0. 2 ml FPE5SI0, 45
F 1K, IESE 20 d; 4% APRFIHE 10000 1U/ (60 kg - d) 5000
1U/(60 kg - d) ,1000 IU/(60 kg - d) &5 H B HE, 5 H
Ik hCG 443 45 7 K R BUE & B2 F i 4 hCG 0.5 TU/g+
0. 9% SHALBATE S WL . hCG 0.25 TU/g+0. 9% 5 A0 B 14 5
hCG 0. 05 [U/g+0. 9% FALEA ST, I KK 0. 2 ml, FR R
VRS 19%,0.2 mb/ H 2 20 d, R, 25 1 0] 8 20 5075 3
RS AR 0.2 ml/ H AR 1 IR, #4220 d, OHSS
XTI, F 73 Hid 2 76 H Y ELE 4 d J T E4 PMSG
10 TU+0. 9% AL B IE ST 0.2 ml, 77 H & (PMSG E5 5
24 h) T2 RS hCG 100 TU +0. 9% S04k i T 57 ( B 1 B
0.2 ml) 1 ¥, #57 OHSS %,

2.3 HAREREAAEN KAKRBSERFEER 79 HIE,
2h AT BB AN A 1 W, Frak 2 AR, RS E RTI
KB, TUFRESS, TR 2 BRI, 5 bk T 5
1% EB 0.1 ml,30 min &, BE#ALFE , W5 AR IE V1T, 8
BT K, H Leng P Y 7 ik i 47 M6 K P 4. TG /K 3T
L4y DRIEKT 2 45 R EME KT 3 s REZEIE KT 4
43 R MK SR K DRI 0 %5 135 43, LA S ml 0.9%
SR T B TR b e s, S R R, H TR Ujiioka T AN
Khanna M fi¥k Bk % EB 1Y OD {E , MR 3l EB Frifi ik
B oD (a2 il dn e i 28, 1508 s oh PRI BB 95 B,
OESR L 5 ~ 10 ml, LAJ5CS 6o B8 o6 4 0 K UL 7 E, P,
ELISA ¥ 1L-6  VEGF . JG & 45/ U R R XA BR 5L,
0. 9% FACENTE JT R Ve, ZE MBS F T 4 ml B BERG o 2
I, L@ INSE EB (4 OD H, R4 EB ARk L H oD (5%
TlbRAER R, T8 EB 1% 4,

2.4 At Fok SRBWEH SPSS 26. 0 Gt AT
JEFE R VORI TS AR AR AR DS (s ) TR, P<
0.05 HEFHEIE L,

3.1 KARTHL LI AT, OHSS XA & hCG
20 K hCC IR RAFET- 1 H, s KERIE 47 1,



FEoM %)

L, HEA, S hCG FIEX OHSS 1] PCOS A B TR 1 45 3 175 14 1 5% 1 <177 -

3.2 RAFPEISMAGRE AR KRIPERE @
FELLE, BRI Tk AN B 5, O V0 4 R, 3R WL R £ B K
OHSS i HR2H B 55 10 1 oK RSB 6, 7l W2k, A
ZA IR AEMIE AL, 45 hCG 4K LD SR R R RE
MO, BRI 2 W S AT DL AR RN B R 1, BB hCG
IR IG5 3R 158 W (0 B TN UR , B e BORN B AR B8 H
B,

3.3 BAXRAMAKES,MEEB FLEB AT, oiFE,,

P.IL-6 VEGF K-Fii& Lo X B4 AL, & hCC 4%
WHEAR 22 A G243 L (P<0.05) , 4 hCG 4H Bk K R
IKPEAT IS TR I3 25 5 3590 Bt 24 & L (P<0.05) , Ik hCG
ZH K B KT RIS VEGF #b , KA R W5 bR 25 S 494G
Giitof i X (P<0.05) , 5 OHSS X M4 L4, 7 hCG 418
[t EB.E, Fll P 22 R34 Gl 2% 2 X (P<0.05) , # ik hCG
A IR bR 25 578 Geit2# 38 L (P<0.05) . (WL 1)

F1 BHKXBREKTES, BB EB.IE EB &2, % E, . P.IL-6,VEGF 7K F L (x+s)

AR RE(R) MKW (4Y) MK EB(pg/ml) B EB(ng/mg)  E,(pg/ml) P(ng/ml) IL-6(pg/ml) VEGF(pg/ml)
SEHMRA 10 1. 000. 00 0.32+0. 03 35.70+3. 84 35.56+5.53  16.54%4.62  13.68+3.51  13.36+4.77
OHSS XM 9 2.33x0. 87 4.32+0.21 75.69+17.71  163.59+4.02  769.67+29.08  45.61+10.22  64.36+7.68
75 hCG 4 9 2.22+0. 44" 3.08+0.49™  75.19£14.74"  154.38%3. 11" 727.03+46.67" 43.3127.69" 62.22+11. 83"
H hCG 4 10 1.30+0. 48" 2.4420.48"  53.65+7.72"  112.65+4.49" 513.74+44.45" 31.03+3.45" 51.18+8.22"
K hCG A 9 1.22+0. 44" 1.98+0.31""  41.83+0.41"  85.96+3.47" 483.82+26.32" 24.65+3.43" 18.81+8.60"

E. 5w O3B P<0.05; 5 OHSS s 4kt " P<0. 05,

4 i i HREFRBERFZEMID]. R W B2 K, 2017.

PCOS Hi B OHSS {51 1) ft s i P98 B A B A0 T 2 B 40
I 3 37 Pk 3Nt AR S8 DL DHEA B A hCG i #,
DHEA T3k BUE# & T LA 9030 00 A 4 ity , £ B0 55 s B
LZHEEAS RN PCOS /X IERAE , hCG YAk 2k 2540 i A By 1
FH S # A RS, KA hCG AT (3 57 5552 1) 1 BE )38
S U IR TN AS VA R ) T, R BRI T G M B, TR
SEEA P

VEGF J&:—7hi 1 ) 4 S5 o i FH T 48 P9 7 4 i )
Z YIRS R, ELAA B4 A il 4 5 /0N 5 ok 2 32 2 A0 s
TS Y B PR 2 S TL— 6 S AT B 322 16 i 1 45 38 5
P AT A S VEGE 5977 A2k s 4 10 6, A1 P 3y
A SEL VA OP B VEGE 1 7= A B o 1 A A T onT
fE PCOS H:3% I OHSS Ml i B PEAN 5 4R

LR, K R0 SRR 2 KR AR K, R 28
o, ] DL RN ZE B IR 8, B2 hCG 57 138 0, B 8236 1y 4%
WA T TIN5 Jof B5OR 38 PR B5O8T B 2 Wi 1 0, BE K 45
I EB BN EB M Il E, P . IL—6 . VEGF /K V- J+ .
Hrp 5 hCG 41 B IS K, ZTHEFRE R OHSS JE AL, 1
RS L5 AR 3 hCG VTN R bR 4 7% 10488 37 1 38 i A 1
i, W NBEFINT OHSS i th 3 ; v hCG 20 1 S8 A4 BB 4 34
KA ZANBEMIE AL, EE BRI 5 R us i s b, %
ORI D RS R A T PCOS A OHSS KB
BR8], AT HE bR 3 4 R oK BRUE 4 i 45 Tl MR, (3
A B O I K 25 LR OHSS K, 15 4 OHSS 15 1]
PCOS 7%,

B 3k

(1] 525 OPSE B LR A AR Wibm 2 400 0 07 18 B < s " 189

ISP RO A [ D], Wt . i e h R 2 K4, 2016.
(2] BEEE . o0 B R G A B R 3 ALl K iy V6 1 it

F¥[D]. Fiff. FigEACHE KA, 2017.
[3] #&EIE . GFANE P X PCOS KRN H TGF-1 K ECM

(4] M. Z40ELERGAERIN SL BB LR G AE by BRE IR A 6
FE[D]. . FiEASE K ,2016.
[5] QUINTANA R,KOPCOW L,MARCONI G,et al. Inhibition of cy-
clooxygenase2 ( COX~-2) by meloxicam decreases the incidence of
ovarian hyperstimulation syndrome in a rat model [ J] . Fertil
Steril ,2008,90(2) : 1511-1516.
[6] LENG P,HO YUEN B,MOON YS. Effect of prolactin in an exper-
imental model of the ovarian hyperstimulation syndrome [ J]. Am J
Obstet Gynecol ,1983( 145) .847-849.
[7] UJIOKA T,MATSUURA K,KAWANNO T,et al. Role of proges-
terone in capillary permeability in hyperstimulated rats[ J]. Hum
Reprod, 1997(12) :1629-1634.
[8] KHANNA M, CHATURVEDI UC, SHARMA MC, et al. Induced
capillary permeability mediated by a dengue virus—induced lypho-
kine[ J]. Immunology, 1990( 69) :449-453.
(9] Bag XU, A1k, 55 . 0P S BE M 25 G IR K RUBEZ 1 2t
SE[T]. SEEREhIRRE 2019,36(5) :27-30.
[10] W, REF . ZEIWELE GRS ER AT [ T].
SN2 - 1AL PR ESMHE,2009,9( 1) :92-94.

[11] B, & A . ZEINEGAIES YRR IR T].
SRS A IR ,2009,9(1) :92-94.

[12]  BURT , Z2 553, 0 et . R B O S i B 0 i A AL TR 55 i
ENEAERETME MR -6 FACMIEDS[)]. W2
[E £ [E 24 ,2009,20( 3) :547-548.

[13] ERRARAN,HENZELW]. Pituitary follicular cells secrete a novel
heparin binding growth factor specific for vascular endothelial
cells[ J]. Biochem Biophys Res Commun,1989(161) :851,858.

[14]  EJR#E:, MR 50H 45 . BRIRCE 2L 4315 OHSS &4
IAHSCHERTTERE R [T ). RS IR 225, 2020,29(5) :689-693.

[15] JEOBF. GRS BRI EE-G4E (OHSS) [J]. P HETRIAF
2% ,2007,15(8) :505-506.

[16]  ESCAS . 5 FIGR AL A A P Ee A I B A 2 6
500 S BRI LR A AR OGBS [ D). A ERUEFR
K2 ,2003. (M A% B #7.2021-01-10)



