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Effects of Metformin Combined with Estrogen Supplementation on Glucose and Lipid
Metabolism and Pregnancy in Patients with Polycystic Ovary Syndrome*

LI Jingrong, HE Run, ZHAO Yi ( Reproductive Medicine Center, Dazhou Central Hospital, Sichuan
Dazhou 635000, China)

ABSTRACT OBJECTIVE: To investigate the effects of metformin combined with estrogen supplementation on
glucose and lipid metabolism and pregnancy in polycystic ovary syndrome ( PCOS) patients. METHODS: A total of
190 patients with PCOS infertility admitted to our hospital from April 2022 to March 2024 were prospectively selected
and divided into group A (n=63), group B (n=63) and group C (n=64) according to the random number table
method. In addition to routine treatment, group A received estrogen supplementation in the third month of
pretreatment; group B received metformin from pretreatment until pregnancy; and group C received metformin
combined with estrogen supplementation. Glucose and lipid metabolism indicators, insulin resistance-related
indicators, and sex hormone levels were compared among the three groups before and after treatment. Adverse
reactions and clinical pregnancy outcomes were recorded and compared among the three groups. RESULTS: After
treatment,, blood glucose indicators, fasting insulin, insulin resistance index and islet § cell function index in group C
were better than those in groups A and Bj; blood lipid indicators ( triglyceride, total cholesterol, low density lipoprotein
cholesterol ) in group C were all lower than those in groups A and B ( P<0.05). The decreases in luteinizing hormone
(LH) and LH/follicle stimulating hormone ratio, as well as the increase in estradiol, were the most significant in
group C compared with the other two groups (P<0. 05). There was no significant difference in adverse reactions among
the three groups (X*=2.924, P=0.232). The clinical pregnancy rate in group C was higher than that in groups A
and B (X*=12.364, P=0.002) , and the time to pregnancy was shorter (F=22.091, P<0.001). CONCLUSIONS:
Metformin combined with estrogen supplementation can improve glucose and lipid metabolism and insulin resistance in
patients with PCOS infertility, regulate hormone levels, and increase pregnancy rate with good safety.
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FRIAT Y AT PSR A A AR EAR AT AT 2 AT
T HSUNA A 5 IR B 2R UM Y 22 I W, e AR IR
BRI, 5 AR 02 5 R HLHL Y PCOS iR, 6 BB AR 4R
FRANHETE D RE DT T R W 8 (estradiol , E, ) 45 ME L
R AR B AR R T R DGR A (6 X TR T R B RE AE
A N AR R 3 % 77 O L AN M R
HIFE R PR &M I M R B = i R LT BT R AR AT B g
TR AEAEGRTT J7 28 (AN3KYE-35) FEAE [ 156 1 — W1 SUIK, A 3k
— B PCOS MR MR R K IR R AR R R ™ 4R,
F T ORI ME R A R AT X T PCOS ANZE (8 5l
RE AR HE bR K AT R 45 J5) i ELAR S i), o B =2 78 J2 1Y) v O L A
UEEE2EUEYE , R, A58 B AR 3R BRI A5 M 33k 2 #b
X PCOS M F BN B AT IR BL A2 mm , LU M I RYA T
PR 2K A

1 #EREFE

1.1 H#RRIRE

FIEPE IR 2022 4F 4 H—2024 4E 3 A Moo BE R
AEFE R VA Y 190 5] PCOS S22 4E o MW ST/ 42
BERFEEEZEMERER, BENEFREE IS0 =
H, A 630, 4 21~34 5 P14 (28.13+2.87) & ; B
B BMI) 19.9 ~26. 8 kg/m”, F1(23.87+1.25) kg/m’;
RZAERR 1 ~4 4 SF34(2. 1320, 75) 4F . B 41 63 {4l , 4E % 20~
35 % 14 (28.54+2.96) % ; BMI 20.5 ~ 27.2 kg/m*, ¥
(24.0121.45) kg/m’ ; RZEAERR 1~ 3 4, 17 (2.03£0. 72) 4F,
C 41 64 4] 4F% 22~34 & F34(27. 69+2. 62) % ;BMI 20.7 ~
26.5 kg/m?, 19 (23.55+1.20) kg/m?; ARZEAERR 1 ~4 4E,F
¥1(1.97£0.76) 4F, ZHELTR L, Z5 LRI L
(P>0.05) , HAAT Ludk,

ARRUE FF A PCOS 12 Wi bR "™ . 780 e 8 3% I AE AR &
HEGR s ICHEDD B8 75§08 2 B 00 AR WUE ARG DL AR P
ANZRAERR > 1A 75 i U0 A 1 A AT D — {000 i B A3
FAEBTR R 18~35 &, HEBRARUE . B MR 5%
A IR B D BE SR s RO P ELC N I R 5 R A I
B B E LB 2 B R VTSN A A T R R
SEE ; AW ELE TR IR T BE 5 5 58 N 43 M 5 3 3
3 AP AR HE O 25 0 sl 08 3R 24 5 6 O R SN RV A
SEFFE 2 B, AT ST 23R N T A0 5 g R 2 AR B 2 B 4
HAL, # At S 2022 4EH (027) &,

1.2 7%

FiG BRE A PCOS WHIRYT . (1) —MIRYT (iR
B EHIESNAE) |, [ AR HE O AT AT UM R VAT il B
34, ()3 A, ERGEYEHR 0SS 5 B IF4A, 1R i
(VLI 3 B 2 0y A7 BR A w1, [ 24 7 57 H19991001 , 1A% .
2.5 mg)2. 5 mg/d, BENAIY 5 d; 15 25)5 A 455 10 BATZ&ME
AR A I DN BT BB P (D2~ 3 A R AR =18 mm
AR 200 ~ 300 pg/mL ], WL P S A G B JREAR P iR
% (hCG)5 000~10 000 U f&Hk, 2 24~36 h [F] 55 ;hCG {4+
48 h J5 1 s 278 A 10 mg AR H 2 ¥k, # MR 10 d, @ #p
>3 A BUEAR RS HE, BB 2 B XU, Qi 15 d s
R, F 8 SR HE e, B AR R, T — A AR Oy 58, [WIBT C R
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HiJE 2R H- (- Abbott Biologicals B. V. , E 2515 HJ20170221, #1
#%:10 mg) 10 mg BFH 2 1R, (3) {ERES R FE . B HE S 2 4
JaArIil hCG; Z5 R AN 2 G A HE A B WA Kbt . oK
ZARFEHNT — R HE, SEE 3 A,

A RIS 3 A H, H 45 10 d JFiR O IR IGRR ME —
Pt (FFEE B 25 e B | M43 A B 2515 120171038,
FA% 11 mg)2 mg/WC, 1 W/d, LR 21 d, B 417EFildb BT
UHE M E YR AT, BEE 1 AR — FFORUIR (v 25k 4 A A BR A
Al 2517 H20103615, JUA% ;0. 25 2)0.5 g/ ,2 k/d, C4H
iz B L b 7 (SO A B 3 A FRIRYT
1.3 WEIEIR

(1) ERbHEAR RYTHT JRYT 3 DA G, R E R E S EH K
1M 3~5 mL, B0 43 B %5 , 4 cobas 6000 e 601 %4: [ ljfk
2ERICHRPE ST [ P RIS W= i ( ) A B R B g
20172225170 ] 2 MRS b (23 18 UM &85 2 h IR AL i
L) MR bR (S E [ B b = e R B i £ 1 JIE
Fist) 5 2 25 1 JBR & 32 (fasting insulin, FINS) 7KF, 3315505 &
FZHEPTHE B (homeostasis model assessment of insulin resistance,
HOMA-IR) IS B 400 2 HE$58 5 (homeostasis model assessment
of B-cell function, HOMA-B) , HAARTHE /AT : HOMA-IR =28
I I BEXFINS /22, 5 HOMA—B = FINSX20/ ( 23 I i B-3. 5)

() HEBESEIR ARITHT RT3 AR, &5 2 d R
T ET R M R KT PR R 8 AR AL B R A A
# & (luteinizing hormone, LH) | P ¥4 A= i 3 & ( follicle-
stimulating hormone , FSH) \E, , 715 LH/FSH {8,

(3) N R0 A I O« LB 40 e AR 0 K S T
Yo ETAAER | I RO SN T IO

(4) {ERNE O AR HEDD 3 N A &S5 JE Gait B8 I R AT gk
T, LA PRI URAE A S A e SRR A 2 AT ]
14 SFitFEHE

KT SPSS 25. 0 b FEE , I Shapiro-Wilk #6465 11 ¢k}
B, (xes) FORFFGIESIAG , RIU B R Jr 22504, IR
FeBER ] LSD—1 K 36 5 IS 23 A I [ M (P, Pos) 13578, R H
Kruskal-Wallis #:3 ;n( %) 268 HH80R B, HX* #6365 P<0. 05
FIRERAGITFEX,
2 H#R
2.1 ZZHMBEKFLLER

RITIE B AL C A RN B 2 h IR 2L A
IRTRITHT, H C HE iR (P<0.05), W& 1,
2.2 =ZAMmARKFLLE

VRYT I, AR IR E R H I = e AR % R &
RS TIRYTHT, B C 48R (P<0.05) . W% 2,
2.3 ZHBERERRAERER

IRIT)E , =41 FINS HOMA-IR ¥ FiAY7 R0, H C 41K
(P<0.05) ;36I7)5 B 41.C 4 HOMA-B (& FiA47 11, H C 414
fR(P<0.05), W33,
2.4 ZAMHERIERILER

PR, SR LH LH/FSH X TIRI7 R, E, & TRI7
T, H C 4 LH LH/FSH FERIR &R0 2 E, THe i i i
(P<0.05), W34,
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1 =4 PCOS AZIEEH MIEKTFELLE (xs)

o i SRR/ (mmol/L) A AR A BIRL 85 2h K/ (mmol/L)
- TR TR IR TR IR TR
Afl 63 6.40+0. 64 5.99+0. 53 5.94+0. 63 5.78+0.58 8.52+0. 88 8.380.75
B4l 63 6.42+0.85 5.81+0.50° 5.81+0. 60 5.44+0, 51 8.4620. 81 8. 120, 66°
cHl 64 6.31£0.72 5,520, 53" 5.9120. 65 5.36£0. 48" 8.5520.93 8.01:0. 63"
F 0.394 12.994 0.743 11.427 0.174 4.922
P 0.675 <0.001 0.477 <0.001 0.841 <0.001

VE HRYLEFRTHE, “P<0. 05; SFII & A 41HEE, "P<0. 05; S B 41HE , °P<0. 05,

Fz2 =4 PCOS AZIEHE MAEKFLE (x+s,mmol/L)

13 i SR [ T A
) IR EYinc] TR TR IR TR
Af 63 2.15£0.56 1.95£0.37° 4.25:0.71 3.92+0.61° 2.98+0.43 2.760.35°
B4 63 2.21:0.62 1.92+0. 40° 4.33:0.78 3.97+0. 58" 2.94+0. 40 2.79+0.33°
c4 64 2.17£0.55 1.68+0. 31 4.35£0. 82 3,710, 52 3.010.48 2. 540,28
F 0.175 9.946 0.298 3.716 0.408 11.501
P 0. 840 <0.001 0.743 0.026 0. 666 <0.001

T SIRALAITHTILAE, *P<0. 05; SN 5 A 4LELEE, PP<0. 05 SR £5 B 4LHLAL, “P<0.05,

£3 =APCOS ABEEERDEZMIMISIRILE (xs)

- it FINS/(IU/L) HOMA-IR HOMA-B
3 il TR IR R vl R
Afl 63 19.65£2. 13 16. 62+2. 06 5.59+0. 84 4,41:0.71° 139.52(117. 12,153.09) 129.71(111. 30, 161. 85)
B4 63 19.45+2. 08 13.27£2. 10® 5.540.87 3. 4420, 68 134.33(108.61,169.97) 115.67(98.64,132.01)
CH 64 19.79+2. 11 9.75£1. 05 5.56+0. 87 2.40£0. 37 137.55(117.22,177. 04) 94. 36(82.47,108.56)
P/ 0.402 230. 588 0. 060 177.477 0.398 9.553
P 0. 669 <0.001 0.942 <0.001 0.672 <0.001

VL SRZLASTRT LR, *P<0. 05; SR & A 4114, PP<0. 05; S[RIAT £ B 41 1A, °P<0. 05,

£ 4 =4 PCOS NZEBEMHMZTAKTLLE (xxs5)

a3 - LH/(mIU/mL) LH/FSH E,/ (pg/ml)
3 TR il TRITH i TRITH il
A%l 63 8.78:1.53 5,611, 10° 2.45:0. 61 1. 65£0.37° 53.46£4.87 71.25+5.81°
B4 63 8.92+1.65 6.12£1.21% 2.4110.58 1. 89+0. 42 54.1245.01 68. 245,33
(il 64 8.73:1.47 5. 16£0. 87" 2.52+0.66 1. 51£0.30* 53.714. 66 79.85+6. 12
F 0.255 12.828 0.516 17.450 0.298 69. 505
P 0.775 <0.001 0.598 <0.001 0.743 <0.001

T SIAATRTHA, “P<0. 05; 5T & A A, "P<0. 05; 5T & B 41H A, °P<0. 05,
2.5 ZHARRBRRMELERILE 22.091,P<0.001), WK 2,

SRR AN B R, A 4 4 B (6.35%),B 4l 1001 o Afl
3(4.76%) ,C 4H 8 1] (12.50%) , = F TG 24 HE L (X = 80 = BA
2.924,P=0.232), LI 1, 5 oo wcd

=
10p ns AL & 401
sl B4 20
mm CH o= . L
O 15 20 25
E & ZL )/

2 =4 PCOS AEEBEFIRIFRILE

3 itig

PCOS H Wt 53 2 M A 35 LA 2 2B B, if
PR3 DA 5 2 R v 9 2 O R A 1 A B
A5 T HFE S SERERI R T PCOS PRI B
5 ARV R T B8 B AN B Th A Tk B B 257 Ak B

Bl BE B® ddE
W B OWRIEB R

BE1 =2HPCOSAREEENRRMIERLILE

2.6 ZHIFIRIEREER

AHBFITIRRN 49.21% (31/63) , & 2 AF 0] 4 25.0
(19.0,26.0) J&; B 4l A I IR 2 55. 56% (35/63) , #5221
[8]>8 23.0(19.5,26.0) ; C ZH B FEIRF N 78. 13% (50/64) ,
A ZEBIEH 17.0(16.0,21.0) . C 4IFIRZ%EE T A 4181 B 41
(X*=12.364,P=0.002) , % 22 [E] J5 F A 4HA1 B 4 (F=
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B3 PCOS AR QIR ZE KT, o 1 He 2 A i R 3 fe
RAARERZEZ X,

AWFIEGE R TR, IEIT R, C 410 | 1M g 7K SF & FINS,
HOMA-TR \HOMA-B KT A 4080 B 41, 600 & e & 1
SRR TR AT 0 I 5 AU A P E SR A
ZHUNAE S — T 282 ASLRE S ] FRI AL 80 e 2 2 1Y)
SRR I R MR , 5 16 38 3 s/ 8 2 4 | B SR 2R Uk
P IR T R F TS5 B TR S T E , M DD B 7
A, Z F OB RS e MR & 22 AR, /0 JFFEIDE P9 H ol =R
RTINS 4 2, AT 0% PCOS B Je g™ | Wik &1
VRN EAT ZHRETE  LREILA BRI PR S RS
JBE i B ANAEAE  AMEE RN FE ML 3 B A AR TS S AR
105 A 1, FENIL R LR 3 i A R 52 B 4 933K A3 = iR
5 ZAURME e AR I ] B AR AR E R R VR, IR XS B 4T
MEA R ARFSEIESE, 17 B-E, JA77 BEe s Lotk
it A ARG G W O 2 o SRR B R AR E L2 3R
AR BRI A 6, T WA [ B4 1 FH BIL R 2% 4
[FIVEHT, s X PCOS &8 5 1% A5 135 R BR & 2R HCHT A 98 45 1
H L #5E PCOS MIIRIT AR,

AP AR BN, VAT e, C 41 LH LH/FSH 1%, E, T+
15, Vi AR H SN A& W S R AN IR YT 5 A B R AR
RESE A1 R FEBCE M KT ME . — B U AT LA
TRy O A BT B A R R S R T, e A T A
WA BEAIG LH 7K, I 38 0 41 v e 5 2R SOk IR 5 Rt
PR AR A I 5 2R IURE , ek S A, Anbar HS
28000 S 3k S ke R, R UM AT A A T R A B/ Wi L
SRR R R R TR AL R o S T Bk
2 PCOS KB I A AR 7K T A E K 098 S — WL
ANFE PCOS Hh R AL T B 3, ARG AIRER E, N
RARIEROME B, HR YR B, SMESMR 2R 5 A 1w, Al b
IFi) 4t 5 2 A X1 P A 9 38 B A0 3 1 MR, (2 afE LH U
S, DT T i) 30 R 3 0 e R ) S e W R
WIS 3R3E-35 BRAIAYTY PCOS IRCR, R IEEA FHZG REA Rk
BB PEIEOKOE, AT DL, Y SUIKEE A B R A TR
RETE U1 R HE U3 PCOS SRF PRI Z K TR

LI, Z AN B RN K LR TG E 25 0 C
B E IR TR 4, & 2 R s, %85 SR
WA W R 2 K B3 AE ARG IR A XU I B T, REAT sk T
RS R, MDA RS UESE, — H WUIKEE k35 PCOS
HONRY)BE R IRE, SRR —8, ZH XUINHE I
B E BRI R AL, RS AL F-a C RN R
K- Ul R N, £ 1 B S HE BT 1 o 3 4D TR IR T R
B2 B0 1 GEE AN A A F A IS I A AR T
AR R, UE— S R A AR R Y (AR I AT A
—E R R A RE TE S HER IR & AR T USEIR A R 1
SN s REAR SRR F Bl BEAR A B, S50 78 F 3 KRR
Z 0 ARSI AT S — 25 B0 IE . A ke AT WLERAS [ i &2y 25 448
BRI B M B R AP FEIGYT X PCOS 5 258 i A 35 01 48 1R 114 5%
Wiy, Sy £ TR T A SN2

25 LT, HOSUIREE A M R AP SRR YT R E PCOS N
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