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HE.BR A Rw A SEAMEFORR 2 I 25 64E(PCOS) M & Z (IR S AR IR 3T
H AN EBRMERSIE, FiE 24 23 AN SD XK LRAS 4 PCOS-IR 41 .PCOS 4. &
ME4H SFREAL, #4206 R, PCOS-IR AT S 44 RI;R 12 B, % 6 Aba T4 A0 B F kKA T ARG %X
s (CMC-Na)iEik , %4 9 B ;PCOS AH IR 12 B, % 6 A T4 48 # § & ¥ CMC-Na &
W, %98 BIRAT ISR 12 B, % 6 AR a4 B F 0.5%CMC-Na %k ,#£4: 9 Bl ;5 i
FHAFRR 12 8,5 6 Abe T4 8 # F 05%CMC-Na %k, 54 9 B, WK Ef i £48F T4k,
W T P KT A R E A S M bk (FPG) Ao & LM 8 & (FINS) SR E , 5F3t S0 B Z 4k 338 &
(HOMA-IR), %58 PCOS-IR 2842 PCOS 4197 £ 2 % & AF 8 %, P LM HIP /038 5, MBI/ AKX,
Bk ta R PT Y , RILAR A 5 B PG L R T PR 2P S oA A & BP0, T LR % Sk oA o 5 3 R 4 bk
% ,PCOS-IR 414k & 3 42 (P=0.000), ¥ 2 B B3 F+ % (P <0.05) & F E R & a F & (P<0.01), ¥Emf T W& T
@A (AUC)3Em(P<0.05), M % % w8 AUC 3 2( P<0.01),FINS 4% (P<0.01),HOMA-IR % (P<0.05).
g kM A EH SRR TR A S B F I PCOS X R A e KA A

A kb HASARA AR ARG B BRI S R s A 4E
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Glucose and lipid metabolism in Letrozole and
high-fat diet induced PCOS-IR rats”

Ying Lin', Hong Zhang', Ming-qing Huang? Zhi-wen Yu? Feng Ji2,
Li-shan Huang? Juan Yang®, Jin-bang Xu®
(1. Guangzhou University of Traditional Chinese Medicine, Guangzhou, Guangdong 510006,
China; 2. Fujian University of Traditional Chinese Medicine, Fuzhou, Fujian 350122,
China; 3. Fujian Maternity and Children Health Hospital, Fuzhou, Fujian 350001, China)

Abstract: Objective To investigate glucose and lipid metabolism in Letrozole and high-fat diet (HFD)
induced polycystic ovary syndrome-insulin resistance (PCOS-IR) rats. Methods Twenty-four female SD rats of
3 weeks were randomly divided into 4 groups: control group, HFD group, PCOS group and PCOS-IR group.
The rats in the HFD group and the PCOS-IR group were fed with high-fat diet for 12 weeks, while those of
the control group and PCOS group were fed with normal diet. At the age of 6 weeks, the PCOS and PCOS-
IR groups received Letrozole intragastric administration for 9 weeks. The changes in weight and ovarian mor-
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phology were observed; blood lipid, blood fasting plasma glucose
homeostasis model of assessment for insulin resistence index (HOMA-IR) were determined; and intraperitoneal
glucose tolerance test (IPGTT) and insulin tolerance test were conducted in all the groups. Results Compared
with the control and HFD groups, the PCOS and PCOS-IR groups showed polycystic ovaries with high inci-
dence of atretic follicle and ovarian cyst together with decreased layers of granulosa cells and no corpora
lutea. Compared with the control group, the PCOS-IR group exhibited increased weight (P=0.000) with higher
total cholesterol concentration (P < 0.05) and low-density lipoprotein concentration (P < 0.01), and increased
AUC of IPGTT (P<0.05) and AUC of insulin tolerance (P<0.01). The PCOS-IR group also showed higher
FINS concentration (P<0.01) and increased HOMA-IR (P<0.05). Conclusions Letrozole and high-fat diet

(FPG), blood fasting insulin (FINS) and

PDF pdfFactory Pro

can successfully induce typical metabolic phenotypes of insulin resistance in PCOS-IR rats.

Keywords:
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L P U8 §L 255 4F (polycystic ovary syndrome,
PCOS), & & WA Lo i WA IE R 9 20 e , AFpk
PETCHEDD M R i 22 RS RIRBUNFRE , B
ik 6% ~ 8%, R HEARHAE Y 3 R R 2 — 1,
PCOS A\ Lk B A= ST RE,  FOR R 22 1A IE

Letrozole; high-fat diet; glucose and lipid metabolism; insulin resistance; polycystic ovary

1.2 ZWEH

SR T R A R 2R S s s SPR
SEHE . SEER SIS I RTIES R - SYXK (i )2014-
0005, L 22 ~ 23°C, 1/ 50% ~ 60% , I i 1 7%
IKFEr AL, R S AR A TS s A

B b s R, PCOS (M 2 RUM IR UBIZR G 1k FREDR.
LU R LA P A T AR A B AR s 1.3 254 Fniat5)

T— B NI AT R R4 205, X 2E 34 5 PCOS %
5 Z 4T (insulin resistance, IR ) . A i F1 1L S
K, TEZIRIRIEGE ALK B PCOS 3 7778 % &
FIPTA, RS RHEPTE PCOS A% Lo BRHLA, &
T3 PCOS & M E AL = 2R, [ 8 2 0
JEJELINE T PCOS /N 4 WA A 25 wLE4, PCOS
JBR 5 R HEHT O O I AR AL, S 2N
HLEEA RIS BT BRI TR AT oY B
AU Lo

ZRONLLR GBI kA 2 (B2 4N
1k, M I —FP AN RIbRIE T . BT, B Y PCOS
BT VAR KT VRS RS, 0P S e T TN PR
SPHUASE . AR IS5 R W BT T 45 2
KON HE L RAERTUAI R, HIP AR, 5
Il R 1= PCOS H35 DI S 34 K i) SR AU A 4 b 2 X o
A BOR A R T s i B A JE b, 45 v R TR IR
BLHIE R T K BB &) R0 S N S el

K it s (YT 575 1 i s 25 B A AT BR A R Pt
15011956, FEZ47ET H19991001), 2 H LT 4k R 4h
(sodium carboxyl methyl cellulose,CMC-Na, & &
Sigma-Aldrich /A ] , it 5 : 1002004956 ) , = fig 15 4
(D12492)[5.24 kal/g(1 kal=4.184 kJ), fitfE It : & 1
20%, HAKALAE Y 20%, A5 5 60%], X fE 16k
(D12450-B)(3.85 kallg, fiLGE Lt : 25 11 20% , ik K 1k
H 1 70%, IG5 10%) B ) AR 48 B 24 5256 s vhoe in
TRCRE e 5 F A & R T A 25 B A
B E])  FEHE 1455 AU A (FEEFEEABR A ) o
1.4 KWHE

BT AT K BRGdE  PEE 9% 3 d,PCOS-IR 41T & fig
PRI SR 12 J8, 55 6 JEIA I TR H i ok il e
WKl 1 mg/(kg-d) i T 0.5%CMC-Na 1], 4k
9 J&l;PCOS 41# FURIESE 12 J8], 25 6 JEMSHS T 45
H 5 ot w7, 72 9 J& 5 TR R 4 v IR T Al
IR 12 ], % 6 AR m i H # H 0.5%CMC-Na

N VRV, TESE 9 JE s X R B AL DRI SE 12 J8 46 6 J8]
1 #MR5A® s i o p st
TP EA R HEE 0.5% CMC-Na I8, %42 9 &
1.1 SLIGzh 1.5 #imists
3 Jil## Sprague Dawley SPF 2l ki 24 H , i 151 MiEzhs  KEWHEE 7 RESRE FIEGR

I SLES S AT A PR A IR, B AR IE S
2007000571938, {AH 68 ~ 90 g A%, Fifk /N5
Ko, AL F L5 PCOS-IR 4 .PCOS
4 E IR XTRR g 6 H.

F, 10% FP S [ 1 , HE et ks, 1%4E 10 d.

152 JpEmnsiad  GIHEHAL 4%L R FEE R
SELEFUBUK AR, L 4 o JBEEEYD R, B |
KALJG Jh A E YLt 5 ~ 10 min, 1%h {2 175 8 2 1k
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1% P2 e 0, K B, i P e B,
BE T USRS 2H R BRLON SLZH 21278k
153 #Eat=X3 ' 9 J8)5,20:00 FFEREEE,
K HJ= 8:00 BRI, FIHIFEH- 1455 7Y U425
I AR, B S S S0% i AR R (2 g/kg) , B
SR I 30 e 3 56 15.30.,45.60 A1 120 min Ifi 4 E o
Med Calc 11.4.2.0 ZE 34534 Xf Lo ith £ F iR
(area under the curve,AUC),
154 JefzarEikis Y 985, R 8 00 TFiA
EEfr 2 h, BRURSR L, 00 IR (A, MR S I 5 R VA
(0.75 u/kg), FRRER LI VES 5 15.30.,45.60.90
1 120 min IfiUHHE . MedCalc 11.4.2.0 ek 4F50Hr
Xt AUC,
1.55 s fig Bk B AR ag 40 BEIHE RGN 45 RS
55 3 X,20 : 00 JFAAZEE, X H /= 8 < 00 USRI,
I 23 18 1l W (fasting plasma glucose,FPG), LA 2%
I E B 2284 (0.2 ml/100 g) i s T 56 IR I, I 323
R AL 5 ~ 8 ml, B0 5 W R 1L TE , BECMAN 4x 4 3
A AR A3 B ASCRSE T i 375 5 L[5 B (total cholesterol
TC). =MtHl (Triglycerides,TG). & ENEHE 11
(high density lipoprotein, HDL ), {E%% 5 & 11 (low
density lipoprotein, LDL ); Ji 56 53 325 4G 0 fik 15 2%
(insulin released test,INS). 15 5 R LT E 5k
(homeostasis model of assessment for insulin re-
sistence index, HOMA-IR),HOMA-IR= 75 i Jii i %
(fasting insulin,FINS) x FPG/22.5,
1.6 HitFEHE

K SPSS 20.0 Gtk AF A TR b7 L THEE B
BHAIIEL + FRifE2E (x £ 5)FR, H 1Kz, P<0.05
ZRAGIEE L
2 #£R
21 PBRERKR

PCOS-IR 415 PCOS 41 F1if i F e o ik 45

ARR SUIAE T Sl AR , (R A, 1
ULt AL, SRR TEHEDR . s AR 4L 0 IR ALAT)

PRFFFER 0 315 R A
22 UPEREYIR
X HEZH 5 = DR 2H B B4 m] W2 A v A DA SO ) &

B H B nit, Bk A 2 2 {5 . SXFRRAL
A5, PCOS-IR 415 PCOS 2H I 41 1 P 4 B s 184 22
H A0 0 AR, U1 512 2 B R, ks
Y2 BCH BTl BRI . LR 1.

A PCOS-IR 4 B PCOS 4

D X} R4

1 4AEXRIPERET A

23 k&

4 21 KR S 56 A AR E I I 25 5%, PCOS-IR 4
KERAGREAE S IR SR 2 8 T4 A W n , R &
15 JEI i3 oA e, SRR iR, 22 R BT R
X (P=0.000). UK 2 Fi 1,

®1 AHEKRMEELR (n=6,9,x£5)
45 SEHH S F  fi  PfE
PCOS-IR 4 8458 +4.76 519.95+42.34Y 1523 7.424 0.000
PCOS 4 79.58 £6.11 406.05+22.617 0.085 2.250 0.048
R4 82.4+6.84 403.60+50.29  6.111 1.130 0.288
PPkl 80.6 + 4.27 378.58 + 19.56

1) 5 XTI B4, P=0.00052) 5% REZ L4, P<0.05

600
—s— PCOS-IR 41
500 | s pCOS 41
==t
400 Follid]
= 300
=
200 |
100 |
0 }
3456 789 101112131415

i) /

2 ARKREEERESZE
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PCOS-IR 25 A Bl o A it o il 28 T 1ol B A5 %o R
I 22 A et 5 L (P<0.05),PCOS-IR 41k
BRI J 2 2 26 T T AL X B A 2 R S
e X (P<0.01), W52,
25 BREHERRRIBH

5% BEZH %8, PCOS-IR 41K BRI 23 5 il ks 2%
SIG I FE X (P>0.05), SRR R ERA 51T

R L (P<0.01), &) RACHURE £ 50 FEZH L 25
SAGIFE L (P<0.05), W& 3.
2.6 MAE/KFE

PCOS-IR 41K FAY IS TC K5 X REZH b
EFA G L (P<0.05), lliL}F LDL 7K 5%}
HHEERAEGITHE X (P<0.01). S5XIEA
A, PCOS-IR 41 K BRI TG HDL /K2 % T4
HeFEE X (P>0.05), W# 4,

®2 AAXREMERESEME AUC L (n=6,xx53)
413 Tt AUC FiH t{H PAH Jige 5 2Tt AUC F{H t{H Pla
PCOS-IR £ 1518.75 + 212.20" 0.107 2.742 0.021 545.33 + 147.07? 2.176 3.331 0.008
PCOS #1 1238.00 + 234.53 0.001 0.554 0.592 407.92 + 65.05 0.003 2.186 0.054
FalRE 141855 + 186.91 0.184 1.955 0.082 382.15 + 126.24 1.450 0.895 0.394
Xof HE2H 1162.63 + 237.02 331.21 + 56.20
D)5 X R HAE, P<0.0552) 5% IRZ4H He 4%, P<0.01
£3 4AXBESERMIEHLE (1=6,xx59) gR4

251 FINS/(mIU/L)  FPG/(mmol/L) HOMA-IR 4151 TG TC HDL LDL
PCOS-IR4]  35.19 +9.19" 5.57 + 0.56 8.83 + 2.95? g 047+0.28 1.71+0.29 1.08+023 0.27+0.05

F1E 0.008 2.224 0.597 FiH 0.144 0.194 0.392 0.008

tH 3.244 1.280 3.127 2 1.246 1.875 2.085 0.374

P1H 0.009 0.229 0.011 P{E 0.244 0.094 0.067 0.717
PCOS 4 27.31+10.69 4.95 + 0.46 5.93+2.15 Xt IR 074+042 1.98+019 131:013 028004

F1E 0.558 0.011 0.015 . ) )

1) 5 X R RS, P<0.0552) 5% R4 L4, P<0.01

tH 1.551 1.100 1.354

P1E 0.152 0.298 0.206 s
=L 38.71 + 11.04" 5.40 + 0.84 9.34+3.18? 3 Wit

FH 1.938 2,040 2.830 PCOS J2& 2 Pk 55 5 UL 1) N 4 b A 3 S o M 9

HE 3420 0.486 3232 5, 2 50% ~ 70%I1) PCOS H#177E I £ TP,

PAE 0.008 0.638 0.010 10%/1) PCOS F LA B RS T 20 4E3 , Mok
Xof B 18.69 + 8.41 5.22 +0.37 433+1.93

TE: 1) S5XTIRZH AL, P<0.01;2) S5XF HRZH b4, P<0.05

F4 4AHEKXRMBEAKFLLE (n=6,mmol/L,x+s)

4151 TG TC HDL LDL
PCOS-IRZ41  054+017 230+019” 140+0.10 0.46+0.06°
F1H 1.593 0.103 1.028 1.370
t{E 1.098 2.904 1.286 5.754
P{E 0.298 0.016 0.227 0.000
PCOS 4 146+0.40° 208+031 1.27+025 0.34+0.05
F1H 0.191 2.075 3.82 0.031
t{E 3.041 0.640 0.300 2.313
PAE 0.012 0.537 0.770 0.043

Z BRI B R R ek B R G TS
ISR PCOS Sl A% PCOS #3RI A
IR B2 ARAZNE g Jo 5% 22 IMUAE

S T e — b 5 A Ak T 1 5], A 9 R R
Hi s AR 7. PCOS sl iz B i 2 ZEA L]
2 T 3 P 5 A A ) A 2 A DD B R 1)
WEPZ Ak, FRARMEI 2T TH R MECR X T el
(A B A, DA T 5 SR A AR 1 AR 5 2 43I s
T KA R 2 kb A B R A R VR T O T B A A
A e 22 A 2R, R P TR R L R ) S O B
JRIT R N, S BCHEDD B AT A O 2R AR
AHFFE PCOS-IR #15 PCOS 4GP AT 22,
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ENEiE MO TE R S N IE o A 3 o G T k|
JLZHCAE i/, R, 5 E R SMIFST A — 20,

T G R 2 FH T U5 AT ke B 5 KAy o
77 B TSI 2 I, S IR K BE 2R AIK
ik 55 22V TS LRI i A 2k 2 0 10 W i
VEFH, [) e 2 e JFF U0 4 2 A0 100 £ i, o072 XoF g 5 3%
TR 2 2 11 2 A 1 A A R, DA T S O LA
BRI RL AR S Z L.

RT3 AR ST AR 1Y) PCOS K LA A
TP RIS PCOS AHZEML AL , L H5 (A 1
NG EAN T EN Y e b S e 3
SR IPT, (R A GnAHESE PCOS 4k it
5 5 L i AR 4R R 1 B UFINS DL & HOMA-IR
EFEAR O IR (A2 R TRG2R R o BOARITFSE
FEf R A A JE R L, Tl A BRI A ik, T
Pt 5K 1 PCOS [ 5 RALHUAHIS I A5 2
U R Y 5 M ZE T e i 2R R i BRG L S
1 02 25 5 R 5 RARPUFS BT s g A 3L,
[ S5 1% B e 2R 1 T 5%, L iR4E AR PCOS-IR 41
XA S, 25 A G2

25 TR Ok s LA v IR R B SR AR A R
BRI A) EL AT HE O B i AP S 2 i . R
IMAE JE K J5 5 2 P45 PCOS 1y S AVRRIE , B0
A FFHE5E PCOS ik & AP sl
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