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ABSTRACT Objective: To investigate the correlation of serum ischemia modified albumin (IMA), hypoxia inducible factor-la
(HIF1a), visceral fat specific serine protease inhibitor (Vaspin), insulin-like growth factor-1 (IGF-1) levels with sex hormones, glucose
and lipid metabolism and insulin resistance in patients with polycystic ovary syndrome (PCOS). Methods: 268 PCOS patients (PCOS
group) were selected from January 2017 to December 2019, and they were divided into overweight /obesity group (BMI2 24 kg / m? 161
cases) and normal weight group (18.5 kg / m*’< BMI<24kg/m? 107 cases) according to body mass index (BMI). Another 135 healthy
female volunteers in gynecological clinic were selected as control group. The serum levels of IMA, HIF1«, Vaspin, IGF-1, sex hormone,
glucose and lipid metabolism, insulin resistance and Pearson correlation analysis were performed. Results: The levels of serum IMA,
HIF1a, Vaspin, IGF-1, testosterone (T), luteinizing hormone (LH), follicle stimulating hormone (FSH), total cholesterol (TC), low
density lipoprotein cholesterol (LDL-C), fasting blood glucose (FPG), 2 hour postprandial blood glucose (2hPG), fasting islet insulin
(FINS) and insulin resistance index (HOMA-IR) in PCOS group were higher than those in control group (P<0.001). The levels of IMA,
HIFla, Vaspin, IGF-1, T, TC, LDL-C, FPG, FINS, 2hPG and HOMA-IR in overweight / obesity group were higher than those in normal
weight group (P<0.001). The levels of IMA and HIF1a were positively correlated with T and HOMA-IR (P<0.05). The levels of Vaspin
and IGF-1 were positively correlated with TC, LDL-C, FPG, FINS, 2hPG and HOMA-IR (P<0.05). Conclusion: The serum levels of
IMA, HIFla, Vaspin and IGF-1 are increased in PCOS patients. IMA, HIFla, Vaspin and IGF-1 are related to insulin resistance in
PCOS.
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Z PN LEGIE(PCOS) S LAAFH I BERR A5 | A 531 FOBE
AR 2L I B SR ARDT | i MR LAE A e A A I IR 255
AR, B 75 2 J T L M 0 L2 BB B T E
A S I A E S 4 BRIMAY S AR PR S A S g A S A SR
PCOS i i SCHERR Y , BRI A4 F1 8 1 (IMA)7E F1 8 P BRI
FEACSEAE T 7 A, R BRI B BUBARE PP, BRAEF T N T
loa (HIFlo) JEARACIRZS T HLACE B B 4 3 35 A5, 78
PCOS B#H G RA LI RIA B, JRlidiig 115 PCOS i
B ZARYT S MNG FH S UIAR DG, BN D7 57 22 2
S R A 590 (Vaspin) 2 i R 5 4 22 SRR AR 1 I A 3R 8
PBIERE 7 LR b R S i, LA TR ) SR, o R ) 341K
POVEAD, Je & AR R -1 (IGF-1) & —Fh 43I AL/ ik A=
W7, Z 500K G G FUS AR U G RS 3L T, AR
FERI PCOS F& 4 1Ly IMA HIF1o, Vaspin IGF-1 7K 3, i 88
PG PERCR | FEARAQ SR 5 R ARPCR AR S, BE N
PCOS A RIS TR IR AL, 45 R B I T

1 FR5 % ik

L1 IR #

PR 2017 4F 1 H 2 2019 4F 12 A0 FREEHGE Y 268 B
PCOS 7 (PCOS 41), P4 Abrifk:0 ZaIRIZW R PCOS, £F6
2010 4E QI R 597 R WrbR M) Hh B A G2 bR E™;
0 AEWS 18~39 JH2 ;0 HMIE R HAE R, HAMI K
PP B Dl ocfttofe . HERRARIE 0 G IFH BN I ZEEALIE
;0 AR AR 2L WIRTT IR 0 BIMUIIERBAE DB
PRI R IR MU S0 . ARAE P E R / IO B R &
ZFALH (2016 4[RO NE AR AERE PCOS S35 73 B T / L e
(AT E(BMD2 24 kg/m?, 161 5] ) FlIE 3 A H 41 (18.5
kg/m?< BMI<24 kg/m?, 107 5] ), #BE / FERLLL . 4Fi 19~39
%, F-1(28.1544.39) % kTR 2~10 4F, F14(6.32+1.06) 4F,
BMI 22.1~28.2 kg/m?, F-3(25.12+2.01 )kg/n?, 1EH AT 2 . 4F
1% 21~38 %, F-14(28.03+4.14) % JiFE 3~9 4, V34 (5.96+
1.03)4F,BMI 19.1~23.6 kg/m?, -4 (21.63+1.01 )kg/m?, % 3%

PRI 135 B F R TSR i il e Lot i B xR, 41
4 23~41 % -3 (28.72+4.68 ) % ,BMI 19.1~23.2 kg/m?, -4
(21.0121.12)kg/m’, Xof B iy 6 22 A HE B K 9 0 B D BEAE 3 5
%4 B @RAFEINEEAIER  HEFR PCOS; ik 3 M~ H AR
FHMESCR 2R 25935 s HEBRME PR e L O A5 AT 2
RESr R, TR / NEREAL E R RE 2 0 PRZL AR IS LB e S 1
2R L(P>0.05) G /IR BMI K T 1E & 4 8 4 Fnxet B]
2 (P<0.05),

12 7%

FR ZRE BT H 2 S =R TR (A &0
E WM EE TERRE), ZHRET RES E# ki 3 mL,
F R E 30 min J5BL)Z M T 204 ,4°C 3000 r/min &0
15 min(B.002 48 10 em))i -80°CRAFE o FFIR Hue MR B g As ]
1ML IMA HIF 1o, Vaspin  IGF-1 /K3 i F & [ b1 F 228
PR A ] o SRS EIAESR 12000 1h27 4G/ Il S K iC &I
I AR B A 3R (LH) A2 B3 3% (FSH)  S2[(T), fH1H H
3. HITACHI 7600-020 4= [ s A4k 43 AT, R B ASH A3 10
B BE(TC) H M =P8 (TG ) | B4 T 7 0% %2 152 g 4 1 I [0 e
(LDL-C) ., = % i B 2 A IR [E B (HDL-C ) . SR FH A 25 4 AL (L il
PRI 2 B M (FPG) , 28 J5 2 /NI I ( 2hPG ), TS fe e vk
W52 23 W5 I i 25 (FINS ) 38R G B LRI A:= ) , AR4E FPG .
FINS JHEFR AR B & ZHHIHE L (HOMA-IR), Ah =
FPGxFINS/22.5,

1.3 Gt FES

SPSS 25.0 #4785 4387 , 2% H Kolmogorov-Smirnov 2 X
TR PR TG LR 45 G B 30 LA (v es) 7R, R
Phr REAS t 4556, Pearson G 2 503iiA IMA HIFlo , Vaspin,
IGF-1 53R | A | G K Je 5 R AL A 2 8] 1 AH 21
R gKIE 0=0.05.,

2 &R

2.1 F4AME IMA HIFla, Vaspin IGF-1 7k FEb 5
PCOS #1135 IMA HIF 1o, Vaspin IGF-1 7K -3 & % 1R
ZH(P<<0.001), L3 1,

% 1 PCOS EFNIFHR L M1 7E IMA HIF 1o, Vaspin IGF-1 7k F PL 5 (vs)
Table 1 Comparison of serum IMA, HIF 1«, Vaspin and IGF-1 levels between PCOS group and control group(xzs)

Groups n IMA(KU/L) HIFla(ng/mL) Vaspin(g/L) IGF-1(pg/L)
PCOS group 268 89.35+12.64 175.23+23.65 0.55+0.12 135.26+23.61
Control group 135 72.08+9.11 52.01+£9.65 0.31+£0.06 92.53+12.48
t 14.130 58.120 21.891 19.681
P <0.001 <0.001 <0.001 <0.001
2.2 FAMHE. MAE. MASKE D Z MR LR 18 T X B4 (P<<0.001) ,FSH \HDL-C TG 5 B4 b B et it

PCOS 4 1Mi% T.LH.TC ,LDL-C ,FPG FINS HOMA-IR 1

¥ (P>0.05), W3k 2.
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2.3 PCOS BHBE/HAMERAKEAMFE IMA HFla, PCOS H & / AEREA IV IMA HIF o, Vaspin IGF-1
Vaspin,IGF-1 7k F Eb 8 KR T IE R T 2H (P<<0.001), L3 3.

3 2 PCOS AN BRLAMENE | M¥E . DA K R 12 R ISR B (v5)

Table 2 Comparison of sex hormone, blood glucose, blood lipid and insulin resistance between PCOS group and control group(xzs)

Indexes PCOS group(n=268) Control group(n=135) t P

T(nmol/L) 7.03+2.15 2.24+0.42 25.626 <0.001
LH(U/L) 16.02+4.51 9.25+2.69 16.056 <0.001

FSH(mu/mI) 7.12+1.51 6.95+1.42 1.088 0.277
TC(mmol/L) 6.05+1.91 3.85+0.74 12.898 <0.001

TG(mmol/L) 1.42+0.52 1.37+0.41 0.975 0.330

HDL-C(mmol/L) 1.52+0.30 1.58+0.36 1.769 0.078
LDL-C(mmol/L) 3.53+1.21 1.91+0.72 14.326 <<0.001
FPG(mmol/L) 6.25+1.57 4.31+0.62 13.818 <0.001
2hPG(mmol/L) 9.03+1.65 7.15+1.05 12.061 <<0.001
FINS(U/ml) 8.25+3.14 5.12+2.03 10.524 <<0.001
HOMA-IR 3.26+0.85 2.01+0.42 16.117 <<0.001

%3 PCOS BHMEE / IRMHAE . ERAEAME IMA HIFla, Vaspin IGF-1 7K E b (v+s)
Table 3 Comparison of serum IMA, HIF1«, Vaspin and IGF-1 levels between overweight / obesity group and normal weight group in PCOS patients(x+s)

Groups n IMA(kU/L) HIFla(ng/mL) Vaspin(g/L) IGF-1(ng/L)
Overweight / obesity group 161 92.35+8.16 183.26+£9.46 0.62+0.02 146.35+£10.58
Normal weight group 107 84.84+6.59 163.15+12.06 0.44+0.01 118.57+6.02

t 7.950 15.249 86.175 24.630

P <0.001 <0.001 <0.001 <0.001

24 PCOS BEEE /EMAMEEGHEAMENE MIE . ME  HOMA-IR ¥ /5 FIEH A FE41(P<<0.05),LH FSH HDL-C TG
ERBERMIEIRILE HIEHKREH RIS Z5(P>0.05), L% 4,
PCOS FBE M HE / L4 M 7E T.TC LDL-C FPG FINS,

FAPCOS BEBE /EHAMESFEANE . M. MAEKESFIRFIEIRE R (vx5)
Table 4 Comparison of hormone, blood glucose, blood lipid and insulin resistance between overweight / obesity group

and normal weight group in PCOS patients(xs)

Indexes Overweight / obesity group Normal weight group . p
(n=161) (n=107)
T(nmol/L) 8.21+0.65 5.25+0.36 42.916 <<0.001
LH(U/L) 16.12+2.23 15.87+2.41 0.870 0.385
FSH(mu/mL) 7.26+1.69 6.91+1.53 1.724 0.086
TC(mmol/L) 6.23+1.63 5.78+1.55 2.257 0.025
TG(mmol/L) 1.43+0.21 1.40+0.25 1.061 0.290
HDL-C(mmol/L) 1.51+0.27 1.54+0.20 0.984 0.326
LDL-C(mmol/L) 4.02+0.41 2.79+0.31 26.412 <<0.001
FPG(mmol/L) 6.42+0.65 5.99+0.42 6.053 <0.001
2hPG(mmol/L) 9.22+0.69 8.24+0.15 14.458 <0.001
FINS(U/mL) 8.52+1.62 7.84+1.19 3.724 <0.001
HOMA-IR 3.55+0.48 2.82+0.31 13.916 <0.001
2.5 PCOS & Ifl i& IMA HIFla, Vaspin,IGF-1 7k T 5 i % PCOS 34 M7 IMA HIFla /K5 T .HOMA-IR £ IF ]

EN L NPT ASE S R kit 7R S s Ky *(P<0.05),% LH FSH,TC TG ,HDL-C LDL-C ,FPG 2hPG
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FINS JC% (P>0.05), PCOS B # 113 Vaspin IGF-1 /K- 5
TC .LDL-C .FPG .2hPG .FINS . HOMA-IR £ iF #H % (P<0.05),

5 T LH.FSH.TG HDL-C JX%(P>0.05), .3 5.

% 5PCOS ##& M iE IMA HIF1a, Vaspin IGF-1 K E 5 | M. MAS K B B ZRIIEFRMME X ES 7
Table 5 Correlation Analysis of serum IMA, HIF1«, Vaspin, IGF-1 levels with sex hormone, blood glucose,

blood lipid and insulin resistance in PCOS patients

IMA HIFla Vaspin IGF-1
Indexes
r P r r P r P

T 0.512 <<0.001 0.569 <<0.001 0.213 0.092 0.209 0.096

LH 0.176 0.634 0.182 0.625 0.106 0.975 0.119 0.951

FSH 0.183 0.623 0.179 0.661 0.132 0.924 0.151 0.915
TC 0.136 0.917 0.162 0.819 0.496 <<0.001 0.503 <<0.001

TG 0.142 0.902 0.153 0.857 0.145 0.892 0.163 0.820

HDL-C -0.131 0.926 -0.145 0.892 -0.133 0.927 -0.124 0.943
LDL-C 0.164 0.811 0.172 0.673 0.539 <<0.001 0.513 <<0.001

FPG 0.159 0.846 0.165 0.809 0.429 0.005 0.473 0.001

2hPG 0.147 0.860 0.162 0.816 0.432 0.004 0.461 0.002

FINS 0.167 0.805 0.175 0.793 0.396 0.012 0.401 0.006
HOMA-IR 0.724 <0.001 0.791 <0.001 0.639 <0.001 0.682 <0.001

3 Wi A T 85 2R3 A VA ORI, A0 52 400 e £ 2R AU

PCOS BH WM IA L icw WA N i s, eIk B &
A P R EER 5.6%1, PCOS A4 w15 2 ILAE | I AS
SEH R E A R R RO A O & R A S I TR 2 1,
JE 5 ZHCHTE PCOS R AIR BRI 2R , [ B Ay oy e &% 2% i i
1 MV AR IUAE A B AR BRI A, 518 T HA R e IR A 5
AL,

AT IFSE B B AL AE PCOS R AIL i i & 4% 8 BAE
H, AU A SR SR 5: 30 DNA $i 45 Fn4n e
T-,PCOS TRt EAL BT A Ak oM, 2 AL 35 PCOS JIE
JH BB I R PR R R AR AR S, IMA S — b g B 1
MR LT AR T, 2 S0 T s P08 e A, R R 7 4 9 1
SLEROR, 51U S m A A e A, & Sk Sl P R 2
W Rl A B R A bR 519, HIF- Lo S22 BRARUS N
T E BRI T, 2 508 MBS 0 LR AR D) BE RS
R ik S, 2 T 52 0 TR 4 L i A R B B A L R 07, AR
WFFE & I PCOS 3 1M IMA HIF-1a /KB 5 5 T X IR 4H
AR/ EREE R T IEFIAED, %% IMA HIF-la KF5 T,
HOMA-IR £ 1E46, #2785 IMA HIF-1o Y25 PCOS &1L
T A T S R L R 5 B HEHOHL o Inal 55 A "84 E
&1 PCOS B M iE IMA K- Tk PCOS (&3, HE /
JiE PCOS (B3 MY = T BMI IEH B 22055 AR L R m
PCOS B 1fiiE IMA /KF-5 T /KFREIEM . XIFHFE5 AR
B 45 1 PCOS H 3% I3 HIF-1o 7K 75 T .FINS HOMA-IR
SIEAHG, HIF-1o A fE# (240 VEGF 23k FUHAE ST 0L,
T8 N IR IR, BT R B 2 RN EIE L, 25 PCOS &K
MLl

Vaspin j&—Fi 50 HEFAR B AR C R B i 0 R 7, B

PRI S INRY, Vaspin S8 Ths al i & Nk b
AR S o B FHEH, IGP-1 J& 515 Z HA L5 R P51
IR Z IR SN AEER IGF-1 19 75% T o IGF-1
TR 8 RAFAE K T2 8 E AW T 5 IGF-1 2R 45 & 1%
AV, BB L S A1 R HE a2 U0 A A R SRR
PP A RISE B IGF-1 78 PCOS K78 PRIk T
25T EMNBEUCES R P ABESE & B PCOS 4 Il
Vaspin IGF-1 7KV TXFHEZH, #E / IEREH & T IR A=
4, H5 TC.LDL-C.FPG,2hPG FINS HOMA-IR &£ FAH3%,
B %455 Koiou PR IE S i PCOS M IfiL7 Vaspin /K- T}
Fr L, TR PCOS 40, BB / BBk PCOS Hi 7 Vaspin 7K 3
i, Vaspin k5T HOMA-IR \TC K2 EAIX:. 70
ST A NPIIFE 45 Al i PCOS H 3 I3 IGF-1 KFTHi L 1
GARSERHE ) PCOS B I IGF-1 & B 5Pt R EUS R Ec:
A, 3R IGF-1 & 5 PCOS # i i Z AL i, 1 30 7%
ABFFEILRL o

%t | ,PCOS &3 I iE IMA HIF-1o, Vaspin  IGF-1 /K -1
Wl T, B/ R T R . IMA HIF-1a 5 PCOS
1o MR ILAE TR £ ZR AT 5C, Vaspin IGF-1 25 PCOS
AR QAN B 5 ALY A . IMA (HIF-1a Vaspin IGF-1 A7 82
A PCOS 2B BT A M)A bR LA SR FHE A
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