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HE . BH AR EHMRRHFSEAN MR R 2 EP L4504 (PCOS) SER, KT A
FaeRBHEAE, FiE  HHABITMER RN R C 44 D 4, CAELEFRE, DAL SHRRE, &
SRIR 105 d, B HRFMER KNSR A A2 B4, AES 1% A TEGEE, BAEES | mg/kg EIR
ek ORI 21 d, WRASEARET, SHARFNRLARZ T, BN EATH e, BEFE. BE.
M S EHIEH (HOMA-IR ), & S0 B Z AR A 3530, g K- M ZRF, Rl E 2
R (LHR ) ZAEIP 8% & 24k (FSHR ) mRNA #9348 , 2582 B410.7.14 & 21 d AR EKT A 48 (P <0.05);
BAMELERGIHEEES T AP <0.05);B 4Rk 21 dEHEFEEETaMR(AUC)SH T A 4(P<0.05);
D449, 77 & 105 d 94T & AUC., Tk &%, HOMA-IR, eF ERER, B _BAZRS T Ca
(P <0.05), CHARZMEFHBEENEH, FASHT DA (P<0.05), Hit BRI THESHADII
HXR PCOS, FF7 ARMEALFI LKL, 5 PCOS & H I RAIANN

KR . ZEIPRESIE; KA KA, I

HFESZES . R711.75 XERFRIZES - A

High fat diet exposure induced polycystic ovarian syndrome
in prepuberty rats

Gulan Tuohetimulati', Yemur Tusuvhan’, Yulan Ma', Mnyinuer Niyaz'
(1. Xinjiang Autonomous Region People’s Hospital, Urumgqi, Xinjiang 830001, China; 2. The Second
Affiliated Hospital of Xinjiang Medical University, Urumgqi, Xinjiang 830028, China)

Abstract: Objective To establish a polycystic ovary syndrome (PCOS) animal model of prepubertal
female rats induced by high-fat diet, and to explore the reproductive and metabolic characteristics of PCOS
rats. Methods Prepubertal female rats were randomly divided into two groups: the control group which received a
normal diet (group C, n = 9), and the experimental group which received a high-fat diet (group D, n = 9), and both
two groups had been fed for 105 days. In addition, the adult female rats were randomly divided into another two
groups: the control group which received 1% carboxymethyl cellulose (group A, n = 9), and the other group which
received 1 mg/kg of letrozole (group B, n = 9), and both groups had been fed for 21 days. The body weight, estrus
cycle and histology of ovary in the four groups were observed. Fasting glucose, fasting insulin, glucose tolerance,

homeostasis model assessment for insulin resistance (HOMA-IR) and quantitative insulin sensitivity check index
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(QUICKI), lipid profile, hormonal profile, leutinizing hormone receptor (LHR) and follicle stimulating hormone

receptor (FSHR) mRNA expression were also measured. Results The body weight and ovarian weight of group B

were lighter than that of group A (P < 0.05). Compared to group A, the AUC of glucose tolerance increased (P < 0.05).

The AUC of glucose tolerance, fasting insulin, HOMA-IR, serum total cholesterol, estradiol and progesterone of

49, 77 and 105 days in group D were higher than those in group C (P < 0.05), and the quantitative insulin sensitivity

index and testosterone in group C were higher than those in group D (P < 0.05). Conclusions Prepuberty high-

fat diets induce PCOS in female rats and produce metabolic disorders and ovarian changes that are similar to those

observed in patients with PCOS.
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% % 5 ﬁ Z5 /ﬁ\ fiE (polycystic ovary syndrome,
PCOS) BRI HEARBERZERHEERHEZ —". IR
PCOS Ji K B Kb, HutC & &6l T 27 PCOS
SYIRAL, (H X SRR R B A 1T S PCOS FRE
LA ORI . RE XACEHRAE AR AL * AT AU
BRIFE IR Chigh—fat diet, HFD ) X585 7 3 B kK B

SRR ThAE. B R EUSE A R KRR
PRAREANT .

1 #MRIEA®

1.1 SCIEzh

SPF ¢ SD Mtk KR 18 H, 8 ~ 10 A%, {AHE
200 ~ 250 g ; SPF 2% SD M £ K B 18 H, 3 ~ 4 Ji
1%, VKT 45 ~ 55 g, P TR ERI R LR Y
HUL [PFATIES: : SYXK B ) 2013-0002], ISR
(22+2) C, MIXHBEE (55+5) %, 12 h BERACHE,
ISR, ARYOK, IR, IR S SPF
1.2 KK 5L
W ORI R (100% FERbIARE, & 65% fokAk
B 21.5% T 4% BENT I 9.5% HiAth ) Fimifg
iR (50% SEmb R, 17% 30, 19% Gl 6%
T . 6% M B M M 2% HiAth, F 36% /K IL& .
20% T . 40% BRI I 4% HoAth ) W [ BrsmEE ALK
SR BI . R TR [ VTR S 2 £ A B
oA (LS . 15011956, EZ5ET H19991001 ), i H
FELT Y R A 25 [ Sigma A7 (HIES 1002004856 ),
Trizol 51 W A 3¢ B 9 8 A i H2 R A FRA R, ACS-
L51A HLFFFIW H BT e A FR A |] L, XS205 73
BRI A S AR — FERI 240 (Bl ) AARRA
Al BRSO A S E P RI2BE BRA F, Atk
AT A 2 [ Beckman 23 ], ABI=7900 SZ ¢t
72 & PCR {34 A 22 [ ABI Biosystem 3 H]

1.3 FHik
131 s p @ AR T4 PCOS FITEXTHE « f%
8 ~ 10 JAll% SD KR EKEHLI A A ZHAN B 4, 459 B,
A HAES B AR, A 2T B 2R 0 0k (e
MRIR 21 d, A 55 H R I 19 BRI 4ER (LET
AR, B AEEH RINES 19 BRF LR + ki
M (1 me/ (kg + d) 17

PCOS SZ 5 XF B8 < K 3 ~ 4 A& SD K EUBH ML 4>
HCHRMDHA, %961, C4lh DA, RHE
A0 ORI S SR 105 d 5 D 2R FH i g Ak
ZEMEFE 105 d°,
132 KAKERSEAHEN  BHFK4 AR
fREIFICTR. AAMBATH 14 ~ 21 K, CHFD
TR 42 ~ 49 K. 70 ~ 77 KRIEE 98 ~ 105 K
B HOR BT B IE I e, FHAEFREK (0.9% A&
A8 NaCl) TEVERTIE, SCHEPTERE R A F iRRTE
Yo bo RS TR AT EAR A,
A Rz 200 LR T AR M A T B, R BBl 155 S 4
e
1.3.3 Bt 2RI, B A I8 (homeostasis
model assessment for insulin resistance, HOMA—IR ) %
e By oAl de e (OB R « 28 B wE,
WH ZS 18R Bk, D 5E 25 I8 MB% ( fasting blood
glucose, FBG ), BiJ5 LA %M 2 o/kg HEH KR, 760,
30, 60 1 120 min Jrii iz FE bk AL, 02 MR
KH Med Cale 11.4.1.0 ST Z T THIF (area
under the curve, AUC) ", @ HOMA-IR : %5 %
PEEHKGI 23 2 [ 55 & (fasting insulin, FINS ), HOMA-
IR=FINS x FBG/22.5, (3)4& * [P & 2% SO A6 ) 45
2y =1/[log ( FBG ) +log ( FINS) ]mo
1.3.4 g fleRopgdan ARER)E, KH
73 15 2R 8 i Ik LRSI 1 35 B AR [E 5 (total cholesterol,
TC ) FAIH M =HE (Triglycerides, TG ). >F 5T %
B AR B A AR R 2 ( Luteinizing hormone, LH )R
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A2 FEE AR, AF - RIRUCETE AT R R SR ISR B A SR 5

B3 2R (follicle stimulating hormone, FSH ), #ff
i ( Estradiol, E2 ). 2% [ ( Progesterone, P ) M ZE [
( Testosterone, T ),

1.3.5  LH 4k (luteinizing hormone receptor, LHR )%

FSH % &k (follicle stimulating hormone receptor, FSHR )
mRNA fik  AFEREIF 200, R Trizol i
71 H O L 20 B B RNA L 336 5% 53 3 A I ik S LK
& RNA 336 5% 5% 8 cDNA L SR 52 i 2¢Ol %2 i PCR
2 I K I LHR F1 FSHR mRNA £ ik, LHR iF [ 5]
.5 -TCCGTGGACTCCCAAACA-3’, Sl 514
5" —ATCGTGGCGATCAGCGTA-3", FSHR iF [ 7]
Y .5 —ACTGTGCATTCAACGGAA-3", JZIa 3%
5" ~GCCTCCATGAGGGTGACA-3" . B —actin IE[A]5 4] ;
5" —CTGGAGAAGAGCTATGAGCTGCCTG-3", FZfi5|
Y .5 -AGGAAGGAAGGCTGGAAGAGAGCCT-3’,
D S

13.6 HEEFTRMARFHS  AHAMBATH 21
K, CHMD A TH 105 K, K RIFHEIHE,
FRECON SR F S, DAONSE RO E A AR,
IR, P 4 ~ 5Spm JERYIF, HIRAK -

PN, FERHBCRT ¢ Ko uk E A I s 250 W
P <0.05 M2ESAGITFE X

&R

FHEEEEKER
AHFBAL O, 7. 14 K 21 dREE, RHE
EW BT 2500, 4558« ORI E S A E
e, 2RA5%%E X (F=201.542, P=0.000);
QMANRE LE, ZRAGiHE X (F=23.863,
P =0.000), BAULT A 4 ; QMR TE AL AL,
ERAGHFRE Y (F=16.021, P=0.000), VL% 1
K 1A,

C4 M D o0, 7. 14, 21, 28, 35, 42, 49,
56, 63, 70, 77, 84, 91, 98 J 105 d {AH [b#s, K
MEZM R 2081, 2558 OARFEB G
WIS, ERAS R (F=30.560, P =0.000);
QM KELE, ZREHITFE X (F=2432,
P=0.051) ; QM REbEHELE, 255012
B X (F=0.739, P=0.744 ), W3 2 & 1B,

2

2.1

. 1 A. BAXEREAEELR (=9, g, x*s)
AR SN =y 238
PPV 2051 0d 74d 14d 21d
1.4 SFHEFE
Y . . AY 21943 +6.21 23576 +7.87 252.13+8.34 261.65+8.65
B 43 B >R Graph pad Prism 6 fl Med Cale il * * * *

N N PN e — v - 4 21 +6. 23 +8. 41 +9. 53+7.
114102ﬁ1+§k14:0 1_]_@.{)&*4[/\/{1@& + */j?{@%%(XiS) B2 211.21 +6.87 24223 +8.35 261.41+9.81 288.53+7.62
*2 C.DAAFEREEEELE (n=9, g, x+s)

25 0d 7d 14d 21d 28d 35d 42d 49 d
[oF::} 51.03 +£4.21 58.43 £ 6.32 77.54 £7.65 122.33 + 8.39 137.41 +7.43 151.21 £ 8.86 168.48 + 6.54 181.43 +8.27
D 2 52.23+£542 62.34 £ 6.14 80.12 + 8.41 1183 +7.54 144.44 +7.21 156.45 +8.42 172.32 +7.61 183.95 + 8.63
2151 56d 63d 70d 77d 84 d 91d 98 d 105 d
[oF::| 194.54 + 9.65 201.32 +7.52 210.53 + 8.45 218.01 +8.01 220.43 +7.98 225.54 +7.34 234.53 +8.32 245.43 + 8.63
D 2 196.19 + 8.18 209.71 £ 8.76 212.43 +9.87 219.21 +7.42 225.81 +7.65 234.32 + 8.87 24536 + 8.42 25232 +7.51

22 FAEDERBHTK

FHIE U FPPA sh I R 2 B0, AL C Aahi R
M, ¥4 ~ 5d. BAHAES 14 ~ 21 RITER AT
WMEERN AN, R B 4102 TR S AT, D
HE 42 ~ 49, 70 ~ 77 X 98 ~ 105 K& 1% JH W54k
B B 2R T AE 4G, e BH 7 SR A AN A
23 HANESSMIPEABARESZLLR

A SRS RGN H N (54.26 £4.51 ) mg,
B4H (7091+5.23) mg, & Kil, ZRALGI¥

=X (1=7.233, P=0.000), B4ET A4,

C ML RGN L E i (41.84+£5.98) mg,
D2k (46.62+532) mg, &t KK, 25ITG0H%
Y (1=1.792, P=0.092 ),

B 41 A D A ¥ M AL B 2 A FERY R oL, D
RIEL R PR AN BRI, B AR TR R, UKL 4 A 2 0
/o B E AR N (865.32+32.25) wum, DALN
(47532+26.54) pm, &t iK%, ZRAGITFEXL
(t=28.013, P=0.000), BEHRF D 4. WK 2.

2
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3209 Al

300

~w-B4

280

260

[N lg

240 4

220

A i) /d
A

B 1 JAEKEEKHZE

B #H

B2 JAMEBAWSEE

24 &4 FBG. FINS, #Em=Z. HOMA-IR &E
=R DR NIEHL R

A5 B MR 21 d 5 BE & L, 25 A%
2 X (1 =14.723, P =0.000) ; W4 FBG. FINS,
HOMA-IR F1 % i JB 5 2 SO PR DU 48 25 b e, 2%
SHG I 2FE L (1=0.643, 0.843, 0.752 Fil 0.154,
P=0.423, 0.132, 0.298 11 0.638 ), W% 3.

CZ5 D449, 77 } 105 d K FBG, FINS,
BET . HOMA-IR Kt e 5 32 BOJR% P A6 ) 45 4
s, RAEZM I 208, 4558 O/
[ B[] FBG Hed, 2= geit2# @ L (F =0422,
P =0.654 ), A[JWHE] & FINS, At . HOMA-IR M

RS RBURERITE R L, ER A GRS
(F—2943 3.131.3.452 Fi1 3.354, P =0.042.,0.034.0.031
10.038); QW4 FBG HL#, ZRF LG8 X
(F =0.436, P =0.543), PH4l FINS., B . HOMA-
IR B o Ji & R U A I FE B b 3%, 25 A gt

*3 A, BA#N 21dfE FBG. FINS, ##fitE2. HOMA-IR R E=

- C4

+DH

e i e e e e e e e o

0 14 28 4 56 70 84 98
Ay ] /d
B

(n=9, x+s)

¢, (HE 44t x 100 )

0 X (F=13.541, 12.321, 18.496 #1 10321,
P =0.001), D 41 FINS., ¥ . HOMA-IR /& T C 41,
C 4 0 1 g ) R ABUBE R FE 5= T D 4l ; @midd
FBG b bk, ZRIEHEIT¥E X (F=0.651,
P =0.342), P4l FINS, HEffif & . HOMA-IR ME

5 ZE U R AR B A B LA ﬁﬁﬁfﬁfﬁi
X (F=9.433,7.769. 8.762 Fl 3.354, P =0.002, 0.008 .
0.003 1 0.038 ), L% 4.

25 KATG, TCKELLE

A4 R B 4L 5 21 K TG 43 5 A (96.42+4.36)
A1 (13691 +7.65) mg/dl, 21 Koy, A G FE
X (+=13.80, P=0.000). AZLF B 21 K TC %
T4 (94.35 +5.85) F1 (95.68 = 4.98 ) mg/dl, 25 1 K4,
EF TG #E X (1=0.801, P=0.107 ),

C4 5D 49, 77 % 105d () TG, TC [t %%,
K VE 5 B b 0 7 22500, 25« OAS[A] B[R]
MTG, TC I, 25 gt 5 X (F=0.324 I

iR B =B MR R L B

(n=9, x+s)

A4l 132.54 £ 4.25 2.58 +0.52

B4 129.27 +5.36 4.15+0.78

321 +£3.53
348 £4.22

0.89+0.11 0.41 +0.009

1.54+0.13 0.35 +0.007




55 18 1) o AREIRARIR, AF . RIRIETE T R R B IR 5 AR SR T

x4 C. DAAFRFEBEEAR FBG. FINS, #fifE. HOMA-IR REEE D8RR NIEEILE (n=9, x+s)

CH

49d 128.67 =3.21 1.86 +0.49 336.43£5.21 0.68 + 0.06 0.43 +0.01
774d 109.75 + 3.45 2.05 +0.64 300.56 +7.25 0.59 +0.06 0.44 +0.01
105d 132.45 £2.54 1.98 £0.75 292.08 + 5.45 0.71 +0.05 0.42 +0.01
D 41

49d 130.44 £2.14 3.02+0.35 318.12 +5.57 1.10 £0.09 0.39 0.01
77d 115.61 +2.98 10.22 +0.86' 335.39 + 6.98" 3.25+0.16' 0.31+0.01"
105 d 133.24 +3.24 12.21 £0.99' 338.18 £ 5.67' 4.39 +0.26' 0.30 = 0.01"

e TS5 CA, P<0.05,

0.662, P =0.931 f10.322); QW4 TG b, %7 %5 C.DAXRERESH TG, TC KFELLE
T 4t 2 & X (F=0.962, P=0.121); W41 TC I (n=9, mg/dl, x+s)

i e e e BB w e
TC & T C 4 ; @M TG ZfbiEa¥ i, 2578

NS \ CH
2 X (F=0931, P=0.152), Wizl TC A8 fkj 3
tlﬁﬁ, %ﬁﬁ%ﬂ‘%%l (F =2.419, P =0.042 )0 H—I.L 49 d 87.96 + 6.69 96.87 +7.59
%5, 77d 95.87 +7.58 97.58 + 6.58
2.6 HAMBHMEKELE 105d 97.58 £6.27 98.41 £ 4.59
AHEBA 21 dE2, TKFHE, ZRAS D 41
P (r =7.420 1114200, ¥ P =0.000), P54 494 84.54+5.98 102.68 +5.74
LH. FSH. LH/FSH J& P /K F-LbEs, 2S5 Tsit2=E
. 774 89.54 + 6.54 98.57 + 5.66
X (+=0.109. 0.073. 0.433 F110.773, P =0.759. 0.859.
105 d 91.24 +7.56 119.54 + 6.27

0.532 1 0.299 ), W.3% 6,

*6 A, BAHA21dHMFEEEAFELRE (n=9, x+s)

A 8.13+0.39 10.36 + 0.58 0.81 £0.05 60.87 + 4.98 126.98 +5.36 4.89 +0.54
B4l 9.18 + 0.88 9.69 + 0.85 0.88 + 0.04 42.36 £5.58" 130.12 + 6.95 8.89 £ 0.65"
e 75 A4, P<0.05.

CH 5D 49, 77 )2 105d B9 LH, FSH, LH/  E2. P/KFEET CH, DAT/KEEHT C4H ; @M
FSH.E2.P J& T b4, RAIEE MR 225047,  LH, FSH, LH/FSH, E2. P}z T i, 25
S50 . OARINIAE]AS LH, FSH M LH/FSH [e#, 255 ASH R (F=3212, 2121, 1.987, 21.235, 7.643
TG it X (F=0.834, 0932 #10.822, P=0.721,  A125439, P =0.022, 0.038, 0.041, 0.001, 0.001 A
0.432 F10.651 ) ; A[RIBFAE] & E2. P AT KSE gk,  0.001), WLk 7.

ZRAG R (F=32321, 14543 f125363, ¥ 2.7 K4 LHR # FSHR mRNA X RiLZ L5

P=0.001); QM4 LH, FSH 1 LH/FSH 4%, 225737 A. B, C K& D4 # % LHR mRNA X} % ik &
Giit# i X (F=0.883.0.793 F10.812,P =0.552.0.871 43 5 & (1.02+0.12), (1.25+0.63 ), (1.08+0.14)
M0512); PHALE2, PRITIL#, ZRASGIT¥E M (2.68+0.64), FSHR mRNA A X & ik & 73 %l
X (F=23.654, 32.654 F1112.343, ¥ P=0.001), D4 & (1.01+0.11), (0.82+0.36), (1.02+0.12) Fi
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PR BB 2 2 520 %
%*7 C. DAAXEREAMMEERZAFELE (n=9, xts)
5 LH/ (mIU/L) FSH/ (mIU/L ) LH/FSH E2/ (ng/L) P/ (ng/ml) T/ (mIU/L )
C#
49.d 1124 +0.77 1334 £ 0.67 0.85 +0.05 55.68 + 6.26 31232 8.54 17.81 +0.59
77d 12.13+0.85 14.65 + 0.89 0.82 +0.08 57.68 +4.26 332.13 £ 8.45 19.41 +0.89
105 d 11.86 + 0.98 1375074 0.81 +0.05 5057 +4.32 32525+ 12.36 17.94 +0.95
D4
49.d 10.89 + 0.81 12.56 + 0.54 0.79 +0.04 4553 +7.34 159.55 = 10.35 18.35+0.34
77d 11.19 £ 0.68 13.98 + 0.69 0.78 + 0.06 4353 +334 179.35 + 12.24' 21.03 +1.24'
105 d 13.02 +0.94 1434 £ 0.96 0.94+0.11 42.64 +3.96 206.36 + 11.24' 27.59 +1.26'

W TS C4li, P<0.05,

(1.17 £ 0.35 ). %20 i LHR mRNA H#, 405 2500,
ZRAGHFE Y (F=26580, P=0.001); DH&ET
C#H (P<0.05); %41 FSHR b, &5, 5%
TG L (F=2.648, P=0.065), VLK 3,

4 -
n A 4
BB 41
h T s
2 D 4
% %
14
0
LHR FSHR

T 5 CHLEE, P<0.05,
3 &% LHR #1 FSHR mRNA #xRiE2HFH

(n=9, xxs)

3 g

I R PCOS FE 35 i Ui o B 2% I s i 2 2% .
SiE o ASHESE & B HFD Al S8 A 1 HT K B PCOS,
HAFE SR PCOS AR RAHRL.  HTHT PCOS 314
BREAY AT ] F2 BT L 25 T G S S M 3R L LA |
T FOok ik i5 5 V' iER PCOS 1Y BP SLIE &
FRAE AR REAS (L, ASHIFSE IR R E— 2 A K R
FHSR e AVE Rt B], 455 7R DL B 4135 PCOS
P ERFE, 4875 HFD WS B AT A 55 ok ih vk 15
SR ] PCOS iR,

AWFFE T HFD PSR 0K BR8N 17 1 B B i R 8 )
2R HTE A, FRBH RO RS I b St i e i

KA I RAE AR, 7EX 2 FE T, EF IS
BTE 0 7 B G -/ O N TR 9 A RSP )
O, BRI N, FERERGR Uk 2=
oIH e, By D UK BSR4 A2, 0 R A
BB R AR AR, A BRI SR )k S 2 Z U A
A4k PCOS AR .

AWFSEELE HED MEJE 49 d J5 B85 Kk Bk
it . FINS J TG 58 o A2 Im KW EEE] PCOS f&
PR 5 R AP 25 AR BB M R BT S8 TG
S " HFD MEFRZ WG N TC Wik TG /Ko 7E
AL MER A HED AbBRAY CSTBL/G /N B AT 1
TCKFTHE " AWFFEH, HFD MR K BRI E A
AR RE SR 5 B AU o I 5 2% I A 25 2R o >Rt
AT MR AR IR S 1 MBS iRk, DRI 3k
T AR ML 2 110 R B R R KT3I L SR B KP4 g o
TG K KRR ", AR AR 2
AEAL

AFFE T HFD MEFR K EAY LH Al FSH 7K &
B ARSAE, {H LHR ik 1, X} FSHR ik
AR HFD BEFEH KR LH ACERMAE, ATRERER K
LH Ab T8 i B, W RR I LH AT REIfFAN 2
HARE X H] . BARAE S LB PCOS % 47 LH/FSH
MU, {H LH/FSH 3 A REFE R PCOS 2 Wifatn. mi ik
B2 UAE AT LHR Y335, 4k m) 38 s A 1 i i
EINITIE S VAU o Wl VAN U B SR RN U 147 Ao
BH 11 B9 9 28 KOS 3HE IR ", B F LHR 3Rk Ak ek
A%, T LA ke eI R BRGE H AN AR = R 2R
IMAE
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5181 A2 FEE AR, AF - RIRUCETE AT R R SR ISR B A SR 5

i bk, KEEEBEIF G HED 75 2400
UIneZ LA DY SR AR R 218, HIEIK PCOS &
TSR AL 5 ke Hhkifs T PCOS BEAUAH L,
T AT HFD A] 8238 8 77 AR 5 e 5 3R e 75 e
WME L SRR PCOS, ZBRBFIE R T —2
B HH PCOS 14 AL AT F 22 5
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