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Abstract

Objective: To investigate the correlation between visceral fat content, glucose metabolism and insulin
resistance (IR) in patients with polycystic ovary syndrome (PCOS) in normal glucose tolerance group
(NGT group) and impaired glucose tolerance group (IGT group). Methods: Collected the clinical data
of 65 PCOS patients diagnosed and treated in Longgang District Central Hospital of Shenzhen from
2021 to 2024, and divided them into hyperglycemia PCOS group (NGT-group) 31 cases and orthogly-
cemic PCOS group (IGT-group) 34 cases. Compare the two groups of clinical data, obesity index level,
analyze and compare the influence degree and predictive value of BMI, VAT and SAT on IR. Results:
The difference of age, PCOS phenotype, menstrual cycle, FINS, TG, LDL-C, FSH, T, SAT between the two
PCOS group were not statistically significant (P > 0.05). The FPG, HOMA-1R, TC, BMI, VAT of the IGT-
group were significantly higher than those of NGT-group (P < 0.05), the LH of the NGT-group was sig-
nificantly higher than that of IGT-group (P < 0.05). Curve fitting analysis showed that VAT was posi-
tively correlated with IR and abnormal glucose metabolism. Logistic regression analysis showed that
elevated VAT was risk factor for IR in PCOS patients [OR (95% CI) = 1.054 (1.006~1.105), P < 0.05],
The area under the curve (AUC) of VAT predicted IR is 0.717 (95% CI 0.514~0.920), and the best crit-
ical value is 81 cm?. Conclusion: PCOS patients with high visceral fat content are more likely to have
glucose metabolism disorders and insulin resistance, VAT has a certain predictive value for IR.
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1. 5|18

Z RGN LA AE(PCOS) A2 oM B i UL N 43 A0, R R, IR b R BRI H & 4fEIR L 14,
AN, KO EEL, TTHEEMEEZ[L] [2]. BRTEZ PN NIERE S PCOS IS LA 5%,
{HIEIERES IR Z (8] (98 RAIAFELE SN o AN T M EL A FFRE T & 5% (1IGT) PCOS i3 5 1E H M i & (NGT)
() PCOS HBFH I FIET (VAT) &8 K TR (SAT) & & R R M ik i Z A5 B (HOMA-1R),
BT PCOS B# 1 VAT &2 5HPE . IR FIAHI .
2. #REHE
2.1, —fEEl

EHY 2021 4 1 A & 2024 £ 6 A 2R 1) 65 B2 i1 PCOS & . GIAbrifk: (1) i EEERE
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W, W HREEZR 2 SRR . (2) 76 2 BN RLESIER ISR HE[3]. () NAARIRWEFTRT 12 &
WARTZW(BIanIEREZ . AR SCE RSB RIRPIAYE)EIT . b &9F™ =T haesiin, &
PEMOR B . A R IR IREREAESE N /- B . BT SR At R R 2 anis R =, s R
e B e B B I RAG 3828 53 2 itk o KR S Bl AR R T AR 290 8 IGT 45 NGT 4, H A IGT
H 314, NGT 4 34 ], PWLLBENDUR, TBIRGE, X 65 flEE ha 28 HlL iz, H 37 f)
IEFHERERRA, Hd, IGT H4F#2(28.58+5.78) %, NGT HF1$(26.69 £4.41)% . PAHLEMIGE. FWT
27 AR WG 222 (P >0.05), HAR .

22. BWEGX

2.2.1. ANfkmE
RSB IMBFRN A Z 50 R EE T RSN E, S5, AE, -5 AREERBMI)
(kg/m?) = {AE (kg)/ & =i(m?), FEHiZE 0.1.

2.2.2. SRR

ZRE TERCEIE 12 hy ki, CREBREEI e g,  DIRPER EX5R(OGTT): HR 75 g #i%)
BT 22 IR MBS (FPG) 2 Mk 75 g W& B )5 2.0 h i (2hPG); B2 E FF DI BE(ALT . AST). IALEF(Cr)-
HM=ME(TG). SHEEE(TC), bty e AR % B i 25 I [ A% (LDL-C), oAk 2 R 62l e s R e & 3=
(FINS). =2EH(T). AL (LH). P R (FSH).

PRAE OGTT Mg S, 4tk 5 TAE 20 ZU(WHO)HEFE (1005 LRI 12 Wb o o RO N B RS [418047 20 4 1F
WA A BT EHNGT 41): FPG<6.1mmol/L, 2hPG < 7.8 mmol/L; HERFRTHIZLGT 4): FPG: >6.1,
<7.0 mmol/L F1(&X) 2hPG > 7.8 mmol/L, <11.1 mmol/L; it 505 &% 2 #KHi 45 H (HOMA-1R) = FINS
(MU/*FPG (mmol/1)/22.5. HOMA-1R > 3 I ik & =380

PCOS FAIr25: MRIEBEARIGRFESH: (1) SR PR (E) A A4 s R i HLCHE
YR ERHE R AEGE, ToIRG I E/ E AR o0 2 AR (2) AHEINRAL I R AN (ER) A A R
FRIMAE HOPE 2 UL (3) IEWMEMERA: JoHON s A HEON HLON 8 2 R
2.2.3. BERERNE

K FH NI AR A DU 28 (L5 . HDS-2000) 5 3 1 VAT THIF (cm?) J SAT TR (cm?).

2.3. GiitER*

JIT B BE R A SPSS13 B AF4r#T, THEEWE LA £ MR RN, AR50 HBCR B OIRE A t
KB AN B IRI T ZE 00T, 5 5 AT IR ARG GG RGBSR 2 K56 . fF & B0 I voRhE T
Pearson 46 A, AR EA AR BORME ] Spearman #5536 PP LA G . SR HLA il 28 2= 70 B A 5%
PE. Z K Logistic [51)953# PCOS &3 IR HISZMK R, 24 ROC #h45r#r PCOS & IEEFRFRXT IR
(TR AE . LA P < 0.05 A4 &M Gt L.
3. R
3.1. PREAIRPRFTRIEL R

PIALIIAERS . PCOS M. A2 JH . FINS. TG. LDL-C. FSH. T /K°F-Z R T4+ 5 L (P > 0.05).
IGT 1) FPG. HOMA-1R. TC KV T NGT 4H(P < 0.05), NGT 4 LH 7KV KT IGT 44(P < 0.05).
W 1.
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Table 1. Comparison of clinical data between two groups of PCOS patients

5% 1.2 42 PCOS EE IR ERIELER

i H
FW (D)

24t

B HEBER
FPG (mmol/l)
FINS (mu/)
HOMA-1R
TC (mmol/l)*
TG (mmol/l)*
LDL-C (mmol/l)*

PCOS %7

Bk RewK
JA RiEs

IGT 4
28.58 +5.78
12 \(38.7%)
19 A\ (61.3%)

5.59 + 0.82
37.82+27.16

38.19

5.10 £ 0.94
2.79 £4.03
3.34+0.83
6.74 + 2.40
4,63 +1.56
0.44 +0.22
20 A(64.5%)
21 A(61.8%)

NGT 41
26.69 + 4.41
16 A\(47.1%)
18 A\(52.9%)

5.02+0.34
28.05 +21.36
27.15
455+0.91
1.98 +1.61
2.88+0.78
9.86 + 4.80
5.15+1.76
0.55 +0.36
11 \(35.5%)
13 A\(38.2%)

Uit &
0.163

0.461

—3.442
1.605
—2.371
2.527
1.005
1.997
—2.130
—-1.061
—1.264

0.053

P{H
>0.05
>0.05

<0.05"
>0.05
<0.05"
<0.05
>0.05
>0.05
<0.05"
>0.05
>0.05

>0.05

#VE: FPG: FJEINE; FINS:

FRBESZE, HOMA-1IR: ERRIETIRE: TC: SAHMEREE,

TG: H=0Mg; LDL-

C: REEZAEAMMEN; UA: MAKRR; LH: SRR FSH: DA T: SH; "2 470 BF Bk .

R FIRRAIAGL 56 -

3.2. FRLARBBEIRHRELE

P2 SAT AR Eb s 2 7 K W4tit24 5 (P > 0.05); A Z41f) BMI. VAT A KT B 41(P < 0.05).

2% 2,

Table 2. Comparison of obesity indicators between two groups of PCOS patients

5% 2.2 %H PCOS £ & BEBFEFREL R

i H IGT 4 NGT 4 Ut {4 P{H
BMI (kg/m2) 32,55 +5.25 29.73 +3.99 2.454 <0.05
VAT (cm2) 111.26 + 35.17 95.32 +27.12 0.498 <0.05
SAT (cm2) 276.93 + 106.61 258.15 + 93.51 0.745 >0.05

ik BMI: RESEG VAT: WHEAENI S & SAT: HCMENIS &=, “RAAEE .

3.3. FEIEMIEHRES FPG. HOMA-1R B XM

BMI. VAT 5 FPG. HOMA-1R #H5%(P < 0.05), SAT 5 FPG. HOMA-1R JH k(P > 0.05).
W 3.

Table 3. The correlation between different obesity indicators and FPG, HOMA-1R in PCOS patients
# 3. PCOS BEMEBAEIRS FPG. HOMA-1R HIHE X4

HH VAT (cm?) SAT (cm?) BMI (kg/m?)
* R P 1H R P 1f R P 1
FPG 0.363 <0.05 0.0140 >0.05 0.32 <0.05
HOMA-1R 0.294 <0.05 0.225 >0.05 0.40 <0.05
KyE: VAT: WHERENT &8 SAT: I TENi&&; BMI: AFEIEH: FPG: FEIME:; HOMA-IR: BB ZHbiis

o
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3.4. VAT EE5=5fmE. HOMA-IR RIHZLIE&

1) VAT S EilmE, EMEEFEE: 2) VAT HAE 50~150 cm? i}, VAT &= 5BESREHE
1IEAZE, it 150 cm? f5, VAT S&EWNESREMAEE. WK 1. K2,

50,00
Y=-3.245€0.006%, R?=0.082,
P=0.021
°
40.00—
°
T 30.00—]
3
£
7 .
;; °
¥ 20.00— °
10.00—]
0.00
I I I I I
50.00 100.00 150.00 200.00 250.00
P JUE AR 7 TH AR (cm?)

Figure 1. Correlation between visceral adipose tissue and HOMA-1R

& 1. AAEREAAEFRS HOMA-1R BIFE <14

8.00—
° Y=-4.597e0.001x, R?=0.125,
P=0.004
[ ]
[ J
7.00— [ J

6.00—

(1/1oww)ZE=-FFEHY

5.00—

4.00—

I I I | I
50.00 100.00 150.00 200.00 250.00

P9 A 7 T AR (cm?)

Figure 2. Correlation between visceral adipose tissue and fasting blood glucose

B 2. AREREAEAR S IR MR AR X 14
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35.PCOS BEBEREIMMZEMA RS

DL AR S Z RPN R A &, RS AR(BMI. VAT, SAT/E N A REHMALIKE Logistic
EH 0. 45545 VAT N PCOS B3 IR KRGk FEE=. W& 4.

Table 4. Multivariate logistic regression analysis of influencing factors of insulin resistance in PCOS patients

= 4. ZEE Logistic B354 PCOS BE R B RIMIMAIFME R

B =15 £ £(B) SE & Wald 14 P{H OR 1{#(95% CI)
VAT 0.053 0.024 4.955 0.026 1.054 (1.006~1.105)
#4: VAT: WHEEN & &

3.6. VAT S E70 PCOS £ IR BI{iE

Zxtfil VAT & 21005 & 2= K511 ROC #iZk. DU MAE(ER B =PRI &, ¥4 VAT 1T ROC
HiZk > #r, VAT F IR ) # £ F A (AUC) A 0.717 (95% CI 0.514~0.920), .14 3.

ROC Curve
1.0
0.8—]
2 0.6—
2
B
v
<
S 04
0.2—
0.0 | | | |
0.0 0.2 0.4 0.6 08 1.0
1 - Specificity

#%VE: AUC: BiZk A Youden index: £1%&45%1; Cutoffvalue:
AR EME; sensitivity: BUEME; specificity: 551

Figure 3. ROC curve for predicting insulin resistance in PCOS pa-
tients based on visceral fat content

& 3. MAEBERAS TN PCOS B IR B9 ROC phk
4. 71ig
2 HEUN S CEAAE 2 B W 2 W P i AR S EL YRR, R R, H AT T 1/3 1) PCOS %
A IEIERES]. FERES IR PCOS K AW ™ EAEEE[6] [7], JERE PCOS HEHTLIGRF D LT ™
H, BIHEM A WS, AEL RFE. SRS IE . R R 5 28],

R I PR 3 A A AR REAH S DN S 4 A AT BMIL R L R DL EE, (EE BMIL JEi2 5l I AR AR
RIREIRE, THOREEREL L R Rl A R B B LAIX 2 2T I A A0 PAREE R o DS S D 225 R I A PR B A f et
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FEHERR, Bk 2 OB TN BN ARG R B A7, ANt R BN W as s, HOWmm£fh
JE T R F- 2 5 11T ik 5 R . RN AL SRR SORE AR, TEATREAE AR R IR, Afk
BT 53 B R e i LR I AR I 243, AN TR 6 A I AR 5 P PR A D096 1 0 RN [FI[9] . A1t
WG R A& & WIEIs I &, 305 BMI — e iRk IR LR FE bR, B ERR T 8 g i 41 41
TR E MRS R PCOS B I AT MRS, AEACE R .

A FCR DA R AL R 2 %% PCOS B A I M pE . HOMA-1R. BMI. P g i & 235
T IEE RN R, MR PRI R, XA EE ERLGI R, R T N M
TR 5 GRS AP BRI KL 17T 5 T B W A MEAR G B S HKP s i A B IR . iX 5 F 8 [10]
TRCZA[LL] SR T R e AR IR, N IEAR G S8 25 5 & FRAR 3L oA IR I 4 23 3 2 el K D S 0 i % IS A I
YRR, S5 FIRMIAELE, PREARR A SUE SR B . A, S EAARUEETE, WS R
HCPTEE B, P LA 2 B o W U PR, TT R S B b = [12]

HATIR Z M AR IR /& PCOS & J# i B HAE BEIN K [13] [14], A IR FUBEAQIT 2 ELE 50
HREBURMER .. AEMERESEINE PCOS B IR, (RHESRERA:, IR /il RG2S 8E )
RERAL . PCOS H 3 TR 5 AP 0% R AP AE Gl e AN FURE— 220 W 7 N R AR I F0 52 T AR I ot
PCOS &I IR M BB sz, &5 R BRI & 25 PCOS B &SI, HOMA-1IR f£— &
T P S IEAR S, 1R T IR & B S A IE IR . HOMA-1R TCH] B A ¢ . IX 45 B4R 1 P9I g 55 AT Bk
JEl PCOS &3 Ik B 24K HT o P9I 7 A 2 Ik B 2R KT 5 P PR A % A1 14 4 Je B2 B 1A DR [15]. BfF T3k
B, PR AR DT Ik FE AR SR 2 5 TG 7 AL SRR B S SR P Jo DR I3, AT 5 A 7 4 i ) e B
XG0T LR T Re BRI dE 1 N 7 48 6 40 WA 12 78 4 J DR 1 RO Ak 5%, 045 TNF-a IL-6. IL-8 1 MCP-
1, A RRERN, #2515 RIPT[16]. FHob, WAEMRMASAEE SRR, Hass
LR EE AN, G0 EVELR M . NKT 400 TH2 400, Treg A4S, iX L8 R4S 5 s i 77 % i 5
R BE R DA B SR AR RSP RE RV RESE, M T IERRIRES RS, BEMIAH M = EE S ER R,
IR ZEL, SR JORE RN, 755 5 22 () e S S B, 44K 7 L 0E S B, A 5 R AP«
[FIEE, P9I 7 423 B 5 R o R T TR, AN [0 0 R M DL F Jk 5 3R R0 2 AS — o, g iy IR - 3R
JEEC R ARSI B WU, IR IRERE O-AL HPTRALHE I R 0E A 5-1 (PAI-1) &= 5
B 1 R HURE N FR[L7], BRI 740 sprosin. Apelin-13 [18]45 ik & 4= FARAL A4 0 Fik 5 2 1 Uk
P, SR EE R R E, F5 SEREAE T . B a0 BEAR I H 25 B S R HPTH B AL A R R
ARG, O T IR LR FE AL T 2 B — 2B B A

AHEFAAE T IREFEFRXT PCOS 381 IR Z A& Logistic [11H0471, 258 E/R T VAT & PCOS &
IR WS HIfER R 2, #E—5H ROC #hZkthRIH VAT & &0l LU L 7l PCOS F 35 i & 24K i
A . 1X 5 Sebastido [19] XIER[2014F 7o 42 A P WE AR 7 Fi6 450 mT LT PCOS Jik & 3 KR 4518 — 8, X5
B2 R BB A A8 AW RER T VAT X IR BN B . K, Eilmmszsk, s e
JHERLT) PCOS iR G UCVEAli PRI I 2 8, 5o PR R SR SE 0 R, 33 A 28 xof P b sl e 8 I s 25 1
S IR B AR, PSR 2R AL

K FAFAE— IR, FRRTAZUE IR S R E A, ] B sk R i 5 R P
A i i T AR S 100 em?, RIS n g B AR S XU [22] 0 if g S AT BB IN PCOS B8 i Sl ik sk AR R Ak
AL I 05 R AE K KU o AT FE SR B PCOS /B I AL & SRR E B B 55 R, W RS R
5> PCOS &3 I ML AR BRI A 06, AR B0 KRR A i % 5 0 bbdk — D E

g LATA, WAERRWTA LS PCOS MBH REH . IR fFAIEBEE IR, KR, IR ATfE 2 PCOS
RS LR, 9T TR ANE ST IX RPN, FRATHR RN AR 8, i A B IR B RS Bl R
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s RIAT R PR L PO A 0 25 B, 5 R % it . AR 3R, Rl PCOS BB IRREIR S 17 -
AR BTN R A RS 3 AR 7 414345 2 B 00 SER A Ak 2 1A 1 B AR HLAL, DL B SR A 2
WG YT 7 %

EHEWH

PRI I b X AR THRI (B R BOR) BT H (B H 4 5. LGKCYLWS2021000002)
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