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An observational study of liraglutide in treating patients with polycystic ovary

syndrome complicated with insulin resistance
Liu fiao',Wang Chengpan',Yang Gangyi*,Hu Qu’
(1. Department of Endocrinology ,People’s Hospital of Changshou Chongqing;2. Department of Endocrinology,

The Second Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective : To observe the effect of liraglutide on metabolic and endocrine parameters in patients with polycystic ovary
syndrome(PCOS) complicated with insulin resistance(IR),and evaluate the efficacy of liraglutide in the treatment of PCOS. Methods .
Before—after study method was adopted, 32 normal people were randomly selected as controls and 23 patients with PCOS complicated
with IR were treated with liraglutide 1.8 mg/d. General conditions and metabolic indicators including oral glucose tolerance test,in—
sulin release test, HbAlc,blood fat and sex hormones were measured before treatment and 24 weeks after treatment. Euglycemic—hy—
perinsulinemic clamp was performed before treatment and 24 weeks after treatment,and M values were recorded. Results; After treat—
ment with liraglutide in patients with complications of PCOS and IR, their weight,body mass index,body fat content,waist circumfer—
ence, hip circumference, glycosylated hemoglobin and insulin resistance index were lower than those before treatment(P<0.05) ;serum
testosterone , fasting insulin, total cholesterol, triacylglycerol and low density lipoprotein cholestorol were decreased than those before
treatment (P<0.05). M value was higher than that before treatment(P<0.05) ;free androgen index(FAI) after treatment was decreased
when compared with that before treatment. In PCOS patients, FAI was positively correlated with body weight,waist circumference, hip
circumference and testesterone ,and negatively correlated with sex hormone binding globulin (SHBG). Multiple stepwise linear regres

sion analysis showed that FAI in PCOS patients was correlated with testesterone and SHBG. Conclusion . Liraglutide can improve
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ZHE DN B ZEA1E (polyeystic ovarian syndrome
PCOS) 22V LA N 70 MRS 2 — LK
HTCHRON MR 1 22 AL, AERC I OB B
O LA B9 v R VB3R ILAE | vn B IALAE | 2o 3L B
SN E W M TCHE IR AN A A R R
5K 5%~10%6!" 153 I B 2 ML E PR 5 2RI
(insulin resistance, IR)#IAAE PCOS [ EFHIIfE
I i RO A 5 8 19 2 B Bl K24 50% 11
PCOS HBEAEAFTLER IR, FHLE MM
157 ML Z FE K -1 (glucagons like peptide—1,GLP-1)
SERTEBNR , A T A AR AL, I A
T K AT O PR S8 IR R U, ELHARE ]
TEAS 25 S TS RELESS . SR RO TRIRL & IR SE
AR T B AR A e s 7 T, 0 T 22 4 O S 2R B A
MR, 2 B I A A% PCOS (B3 IR PEH], 75
Bk i PR S BRI 45 TR S AR BIESE B TR
PR FIHE IRXHATT PCOS B 11 IR I9Y7ak, itk
— R PCOS 107 7 Z& Sl R A AR

1 X&FAE

L1 %

ABFERHTHIIS H S0 BRBIFSE, DRSS 4ok A B R
FFIX N BB | 1 DR BERL R A7 B & 25 — 2 B A 43I ) 2016
AEZ 2019 4F 2 AT1128012 8 PCOS 1Y 3 23 ] E# A
32 41, AT R I PCOS 2R ES IR 2003 4F REE
F} ESHRE/ASRM #E47(1) PCOS 12 Wiknife . i & HE W sl A HE
s I R AR A R 2 R B B A R O L 2 e AL DU
3 T B 2 U2 (HHER AT LA | e AR i
Il O B 0 B | G S R AR B R B HG 2 0E AR 2
AR RS | = LR AR SE . AR A HERRbRfE .
FE>35 % R BT T (body mass index, BMI)>35 kg/m?; L
AP | o 0 Hs 5 FEBR AR R g 5 WA W PR 5 B D)
S (MLILEF>120 wmol/L) , A XFEIT 6 A A A X
i 5 R UM AT S B 2 R RS R IBYT T HERR A
U 8 iE R WA ML ZE R R B R R AU
03 g R R R A XN R BE e i PR B R R 2 A S 5 — B e
eI DLt it A 32188 1 A RSO 8 s Rl 4
12 R F*

121 —RIGRIEPRAGIE  SREAERT L, 43 5 & K il s IE
BB AR 8 BT SORYT S 24 TR 323 4R
W% By ARpTEE L R BMI=IR SR (kg )/ S R
(m?) SR FAE Wy s B I o 4 B PR (fat%) o

122 AL RVEEER ISR IE T 2 #E AT 0 IR
2 BE IR F R 5 (oral glucose tolerance test, OGTT) | Jik & 2 B¢
TR | I S AR I 21 25 1 (glycated hemoglobin , HbAlc) |
F il B ¥ ] 38 Z (follicle —stimulating hormone , FSH) | # {4
4 1 & (luteinizing hormone, LH) M — % (estradiol, E2) | P£

F 255 BRIE 1 (sex hormone—inding globulin, SHBG ) i iR JIit &
ZE MR (dehydroepiandrosterone sulfate, DHEA-S) 2 (testos—
terone, T) J#FLZE (prolaetin, PRL)  Z2[ii (progesterone , Prog) .
=B H I (triglyeride, TG) EIREEE (total cholesterol, TC) K%
JEE G £ 11 I [ (low—density lipoprotein, LDL-C) | B R
& IR (high—density lipoprotein cholesterol, HDL-C), X}
TEHH RIRE IR SARTT G 24 JEAT i 2 - B
JekirAr  ilsr M, I3 B AR 18 B (FAT) =L 52
(nmol/L) x100/SHBG (nmol/L) | 19 &% 25 #LHT 48 5L (Homa IR =
FPGXFIN/22.5) %5 i Ji 1% & (fasting insulin, FINS) %5 Ji§ Ifi
i (fasting blood slucose, FPG) ,
123 2T H0AIT A PCOS M Y AR ik
AR, P2 ) R 11K, 1.8 mg [ T g,
124 FZME T HbAle MR FH @ FERAH I ; s
72 R R ; LH FSH 520 Prog S54RIk A2 K OGIEIAE
I8 S AT R SR 25 5 BR A R D SR ARSI
13 %hitas

i F SPSS 22.0 GEi TR (A EA T B 4307, BT A B AT
IESHERR AN 22T MR, IEZS /0 A 14 2 21 8] orhR
FAARSTREAS ¢ 4550, X2 BORER FBCXS ¢ 40, £ 1l
PIEL = FRUEZE (x £ 5) Fom , R H Pearson AH G 1 Fl 2 05
AR BRS04 (B Peif AT BRI R A G 3 i, I 5 4% P<0.1
PR B AN A 2 e [l AR | g AT BR AR 30k P<
0.05 Fl P=0.1); AR IEE 1) 2 4 SR Mann-Whitney
U K56, B M(Pys, Pys) %7K, 2K i Spearman AH5& 74T
K8 /K UE a=0.05,

2.1 PCOS £8.5 i 40— f% oAt BAR A8 & 36 47 o 3

PCOS# I IE F# #1 E2 .LH Hl HDL-C JC4 it 22 5% (P>
0.05),PCOS 2 (A5 & BMI I 7 & [ R i &
HEATFE U (homeostasis model assessment of insulin resistance ,
HOMA-IR) .FPG PBG120 FINS, %&J5 2 /N 5% 2 (Insulin
2 hours after meal,Ins120) DHEA-S E2 TEST LH PRL.PROG .
HbAle TG TC Ml LDL-C % B4 T+ , 1fif SHBG \FSH #5%
TRAHREAIR, 22 520 el F i L (P<0.05) , L3k 1,
22 PCOS & %877 55 — 5 A BAX AR 2 2547 b dx

PCOS BFVRITHIFNAYT G FPG . PBG120 Ins120 SHBG .
DHEA-S E2 LH PROG HDL-C Jo&i 222 5 (P>0.05) , 1A
ST R T BML ARG & it IR [l . HOMA-IR FINS
TEST .FSH .PRL HbAlc TG TG LDL-C %87 Rk, 2 21
i) 5595 S G247 X (P<0.05) , L& 2,
23 REAFEATE FAL fo M AAAK P IL4R

5 H 4140 b, PCOS 4134 97 B I35 FAT 7K T+ 5
[(7.39 +4.65) vs. (2.52 +1.31),P=0.00]; 5 PCOS ZHiGI7 Rl
ATEL I697 )5 B LT FAT K FEFRAR[(7.39 £ 4.65) vs. (4.99 +
3.45),P=0.01], & 1 F7R, S5IER 4L, PCOS 413577 1T M
KB (3.66 £ 0.80) vs. (9.40 +2.12), P=0.00]; 5§ PCOS
HIRITHIAH LG VRIS B M BT R[(4.95 £ 1.50) vs.
(3.66 + 0.80) , P=0.00], WKl 2 Fr7s .
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F1 2AMRANE—MBER AEIHEKIEFRNE B RIRGUE K IEFRE LB

Eist IEHH (n=32) PCOS# (n=23) ESARTRIEN P1E
i (kg)® 48.7(44.75,51.53) 69.7(64.2,82.1) -6.09 0.00
BMI ( kg/m?) 19.9+£228 277+297 -11.02 0.00
Reli it (%) 25.73 +4.20 39.29 + 4.61 -11.34 0.00
JEEFE (em ) 69.03 + 6.37 88.54 + 6.67 -10.99 0.00
R (em ) 88(85,91) 99.5(96,108 ) -5.82 0.00
HOMA-IR® 1.28(1.1,1.54) 7.07 +3.52 -6.28 0.00
FPG ( mmol/L. )* 434+042 5.32(5.23,5.44) -6.02 0.00
PBG120 ( mmol/L ) * 551+1.16 7.75(6.32,9.14) -4.92 0.00
FINS (mU/L )* 6.6(5.97,7.79) 29.62 + 14.25 -6.26 0.00
Tns120 (mU/L )* 4252322 174.4(125.6,267.3) -6.01 0.00
SHBG ( nmol/L ) * 58.73(48.6,73.55) 38.54 +21.03 -4.18 0.00
DHEA-S (pg/dL) 178.45 + 64.61 294.69 + 162.66 -3.25 0.00
E2 ( pmol/L )* 181.3(129.55,221.21) 158.47 +79.81 -1.60 0.11
TEST ( nmol/L ) * 1.26(1.04,1.75) 2.13+0.53 -4.57 0.00
LH(TU/L) 475231 6.04 +3.62 -1.50 0.14
FSH (TU/L) 843+ 1.72 5.98 +1.38 5.63 0.00
PRL ( mIU/L)* 354.89( 198.49,407.57 ) 126.79 +29.25 -5.38 0.00
PROG ( nmol/L.) 25(1.87,3.12) 1.53(0.95,2.61) -2.99 0.00
HbAlc( %) 5.18 £0.24 5.47+0.41 -3.12 0.00
TG ( mmol/L ) * 0.96(0.56,1.55) 1.82+0.8 -3.34 0.00
TC ( mmol/L) 3.72+0.72 4.55+0.63 -4.47 0.00
HDL-C ( mmol/L ) 1.14£0.25 1.15+0.21 -0.16 0.87
LDL~C ( mmol/L.) 2.12+0.59 2.78 +0.52 -4.30 0.00
1 a FORAE LR
&2 PCOS 2&EFHERIBFTEIE—IER AIHEXIBIRINE B S MmE L TERA L
£zt IBITHT (=23 ) BIT)E (n=23) Siitht{E PIE
WA (kg ) 71.78 £9.42 67.51 +9.33 6.95 0.00
BMI ( kg/m?) 27.7+297 26.05+3.13 7.09 0.00
Rt (% )" 38.2(35.9,42.7) 35.3(33,39.8) -3.41 0.00
JEEFE (em ) 88.54 + 6.67 85.11 +8.52 2.94 0.01
FE T (em ) 101.57 £ 6.50 98.47 £ 7.65 3.07 0.01
HOMA-IR® 6.23(4.08,9.09) 3.91(2.58,5.33) -4.01 0.00
FPG ( mmol/L ) 5.32+027 5.17+0.35 2.10 0.05
PBG120 ( mmol/L.) 8.33 248 729 +2.41 2.13 0.05
FINS (mU/L) 29.62 + 14.25 18.04 +8.39 491 0.00
Ins120 (mU/L) 174.4(125.6,267.3) 125.6(77.87,238.1) 0.90 0.38
SHBG (nmol/L. ) 36.1(25.6,45.8) 34.8(25.9,54.6) 0.14 0.89
DHEA-S ( pg/dL )® 316.6(170.52,387.13 ) 278.98 (190.53,342.26 ) -0.76 0.45
E2 ( pmol/L) 145.7(109.55,204.27 ) 183.5(111.57,236.35) -1.56 0.13
TEST ( nmol/L ) 2.13+0.53 1.45+0.52 5.40 0.00
LH (IU/L) 4.85(2.97,10.02) 7.09(2.86,8.74 ) -0.42 0.68
FSH (IU/L) 5.98 +1.38 475+1.77 2.70 0.01
PRL( mIU/L ) 126.79 +29.25 100.72 + 37.49 2.70 0.01
PROG ( nmol/L )* 1.53(0.95,2.61) 1.37(0.99,11.54) -1.48 0.14
HbAlc( %) 547041 5.21+0.28 2.87 0.01
TG ( mmol/L ) 1.82+08 1.49 +0.90 237 0.03
TC ( mmol/L ) 455+0.63 4.02+0.71 6.03 0.00
HDL-C ( mmol/. ) 1.15+0.21 1.11+0.18 1.27 0.22
LDL-C ( mmol/L,) 278 +0.52 229 +0.50 791 0.00

T a FoRARIES SR
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0

IE*':??iE PCOSIAYTHI PCOSIAYT IR
Wa, SXTHEAAH L, P<0.05
2 AEMFRITZEH M EKFEHER

24 PCOS BHAaX SR

PCOS & MG FAL 5K H (r=0.473,P=0.022) ]
(r=0.435,P=0.038) & H (r=0.463, P=0.026) . TEST (r=0.500,
P=0.015) 2 IFAH 61, 5 SHBG (r=—0.908 , P=0.00) £ 7 FH ¢
Pk, ZI0i MR /W B PCOS /A TG FAT K P15
TEST .SHBG #H3¢ , 4 M1 )4 17 72l YFAI=-8.228-0.161 x
SHBG +2.523 x TEST(F=20.814, R?=0.675,P=0.00) , .3 3.

%3 PCOS B2&EZTEH&MEETAHHIME FA BIEXER

Apdt B SE B t P
(Ha) 8.228 2.857 2.880 0.009
SHBG  -0.161 0.029 0727  -5.641 0.000
TEST 2523 1.133 0.287 2227 0.038
3 3 i

F 7 e —Fh K AL GLP-1 25U, 5 KA
GLP-1 A 97% WA BIE , B LA A v 2 A 1 7
AL HE B 23, REAR I | 38 el i TP Ak R 5E
TR AR B Ak, v R S B, B AR TR A 1
fig2, ABFSE & B, PCOS B FF IR AR & pRIR
J7THUS  HbA e T RE, SR AR IR 4L
HE . AT AL O HERRE R B, B
7 B BB AL AN, BRI 28 I B A Y5 7 i G
Geita# R S, WM, ARBFTE R I8 R ik
BT T 24 85 TG . TC LDL-C BOGITRT T FE,
e M= O ETA Y IO FH AW I BRI £
BEAER], 5E IRRRAE O B ST 45 SRR

JIE Jh 2 22 38 B 125 5 1F 1 H IR R 22—, PCOS
THETA 30%~T0%F1ERLREY, B4 T3k PCOS i
HARE AT B RIS AL — 2 &k
& WFI I 20 Bk PCOS HE B %
HEHU AR HEOPS, SR AIFSE S (i FH e kG
7 RE M R IR R R [ 2%~3% , HiZ 254045 2
RO PR BB FARME RS FR A, ARFIE 2 B,
Fil 47 kAT B R AIG PCOS £F IR B3 B i
BMI SRS A, AL A 58 2B, van Can 2510
AIF 5 I BH AR 7 € JUR T o3 AP TES Je £ 8 1 I i 11 ] B
B2 1 B3R 18 HEas FRRAR R Bk, miAS 24
PR IHFER A I, S A T R AR K rT g
Ak S R A 114 326 [ g, R R 4% PCOS B K
KM, NI FRAIC AR S (R -2 A F e 3
FPrE s A B E A AT RE S IR RIE AL
JO7 SR LA LA IR A A 20 A A s A 5

Ji 5 R AP = MR IAE & PCOS HRE it
AR ()95 BRA: BRECAE | A 65%~T0% 1 H & 775 IR 15
RHChr, B RIUrT MRS R O
P AU P S 34, ARFSE 2 B, PCOS f IR 3
FEA FAIRLE IKIA YT IAYT 5 , Homa—1R 59677 1T B
SRR, H M (B SR 7 RAH I SR e SR
RICPTek 0 B, 5 HAh e N AMIF 5T 25 AR AT
H i, AP R ek e i AT HILE] v AN 58 4= B
Wiy, WFFT A R IR e 6 5 ZHEHT AL n]
RES LT EA K. Osh P sTiE sz, flHi g k]
L HA S MO PR /s BRI AT % L ) GLUT-4
(K-, DK S oA i B 25 R /N U O o 1)
FGF-21 M7k 3900 FGF 324K () 33k |, 3 3o 384
FGF-21 3 1 , DT 8035 Mk & R ARHT9; @E -2
PEEE H (ZAG) S Stk i IR , shit ot
K ZAG IR S Z T8 DIA O , AR SEIE
52,2 FURE R 23 BH S R AL T A AR A Hh 1 ZAG K
S, AT 808 5 RPN, Yang SF0HFSE K BH,
TEFZ WY 2 BUME IR B3 45 T R P kiR T
A LLE AR b ZAG K T Bt 1 i
R ; @/ fAH G 1 5 (SfrpS) FIIREE R
BB AR AR 7, Hon] g i RAE IV S 5 R
FEPR I S AR 0 & 2 . Hu SESIFSEUESE
FFir & Pk nT LL3E 3 4 Strps K 1B 2K | Wi
R 1 7 | 0 NS E AV U S B o il 1
PRI 3 a8 i i ZEHEHT,

155 HEI 2 MUAE (hyperandrogenemia, HA ) J&PCOS
BRI — IR, B A R R AR AN AR
25 PCOS MBI RS, W& A B AE P B0
PEPRER, BRI PCOS 1RYT ROZ e FE R IR (Y [RIA



— 688 —

BERERKZFIR 2020 £5 4555 5 H5 ( Journal of Chongging Medical University 2020.Vol.45 No.5 )

AIE T R R INAE . S8R IE R, GLP-1
FAL K- 1T 52 M g B 55 MR R R 5 LH K
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PR R T AR PR AR S T B B R AT S 2
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R 5 A5 5% T 5 | = e R M T HE N A &
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Wk LR LH &5 G075 3850 LH 003 o0 S R 1)
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FEARIE R KO,

JIE PP s 5 0 5 RAKIT 0 die LRI U
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T A3 DR BT RE AR Oy A B, ARG R,
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WEE
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