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[ Abstract | Objective To analyze the relationship between serum insulin-like growth factor 2 mRNA binding protein 2 (IGF2BP2)
and fibroblast growth factor 21 (FGF-21) expression and insulin resistance (IR) in patients with polycystic ovary syndrome
(PCOS). Methods A total of 136 patients with PCOS admitted to Jianyang Chinese Medicine Hospital from December 2021 to May
2023 were selected as the experimental group,and 70 healthy individuals undergoing physical examinations during the same period
as the control group.Based on the insulin resistance index (HOMA-IR), the PCOS patients were divided into an IR group (91
cases) and a non-IR group (45 cases).Serum IGF2BP2 levels were measured by quantitative real-time polymerase chain reaction
(qRT-PCR), and serum FGF-21 levels were detected by enzyme-linked immunosorbent assay (ELISA). Spearman correlation
analysis was conducted, logistic regression analysis was used to identify factors influencing IR,and receiver operating characteristic
(ROC) curve analysis assessed the value of serum IGF2BP2 and FGF-21 levels in predicting IR in PCOS patients. Results The
serum levels of IGF2BP2 and FGF-21 in PCOS patients were higher than those in healthy individuals, and the difference was
statistically significant (1 =28.271 and 9.438, respectively, P<(0.05).The serum levels of IGF2BP2 and FGF-21 of PCOS patients in

the IR group were also higher than those in the non-IR group,and the difference was statistically significant (1 =15.432 and 7.323,

[YFs A #2023 —11—27

[EL£TUE UJI4 DAz SRS (19PJ009)

(MEFEB AR HA983—) .2, ERE I F 58NSO RH BB .
CiE RS A 2208 L @ 324 B2,

28



5035 B4 12 1) P E a3 4 1 AR Vol. 35 No. 12
2024 4F 12 H Chinese Journal of Woman and Child Health Research Dec. 2024

respectively, P<C0.05).A positive correlation was observed between serum IGF2BP2 and FGF-21 levels (+=0.362,P<C0.05) ,and
both serum IGF2BP2 and FGF-21 levels were positively correlated with fasting insulin (FINS) , glycosylated hemoglobin (HbAlc) ,
HOMA-IR.and the B-cell function index (HOMA-B) . with correlation coefficients ranging from 0.301 to 0.491 (P<C0.05).They
were negatively correlated with the insulin sensitivity index (ISI) (r = —0.401 and — 0.391, respectively, P <0.05). Logistic
regression analysis showed that IGF2BP2,FGF-21,HbAlc and FINS were risk factors for IR in PCOS patients (OR value ranges
from 1.026 to 6.813, P <C0.05).The ROC curve analysis indicated that the combined assessment of serum IGF2BP2 and FGF-21
levels for predicting IR in PCOS patients yielded an area under the curve (AUC) of 0.929, which was significantly higher than that
for IGF2BP2 or FGF-21 alone (Z=3.506 and 3.204, respectively, P <C0.05). Conclusion Serum IGF2BP2 and FGF-21 levels are
elevated in PCOS patients and are closely associated with insulin resistance. The combination of IGF2BP2 and FGF-21 may have
predictive value for assessing the risk of IR in PCOS patients.
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% 3 UP 8. 28 5 1F (polycystic ovary syndrome, BEWCIE 19 PCOS & 136 6 4 it 5 41, F 35 4F %
PCOS) & HF i 2R E WAL 426 ~10% , H Al fg (28.2144.15) % , V- B4 J5i £ 45 %1 (body mass index,

BT AR5 9 KU 38 i K0 B AL 25 D AR 9 BMD) Jy(24.5343.29) kg/m? ; 53 1 [7) 18 [7] B £t Je 1
XA YA R O RAE A R A AR Y, B K& 70 R 5 B YRR (28.35+4.23) %, F
FEHRE R 15 Z KT (insulin resistance, TR) Fil ¥ BMI K (24.46+3.25)kg/m?, P4 4E# . BMI Lt
WK OF F o PCOS 19 3 0 /RN 43 W % WEF LRI HE L (P>0.05), AHREERBE
PR, HAR TR 2R R A 2 LA R B AR IR L 5 PRz Dy o b UME (AT LS 2021-37)
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1.2.1 f2 3% IGF2BP2 7K F |

RAEAE R S PCOS f8 & R A ] 25 1 ik i, 35
LB BUM Y TRIzol 3857 $2 BUAL RNA . 33 % 5%
&G M cDNA, S2F5O0E 5 R A Wl 5% S (real-
time fluorescent quantitative polymerase chain re-
action, qRT-PCR) ] %2 ifl ¥ IGF2BP2 # ik, 2% 14
95°C ,30s395°C , 55340 P EFF;60°C,30s, L GAPDH
NN S, 22 B B W IGF2BP2 3 ik K .
qRT-PCR 575 L3 1.
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% 1 IGF2BP2 K GAPDH 5|#1F 3
Table 1 IGF2BP2 and GAPDH primer sequences
HE R 44 B Em 553 BRI 51 4 5'-3'
IGF2BP2 ATCCCTCCATCTCAATCCCGTA CCTCTTCCAAAACGCTAGGACA

W% GAPDH

AGAAGGCTGGGGCTCATTTG

AGGGGCCATCCACAGTCTTC

1.2.3 s AR FADK & & IR 35t 45 &

W4 R BMIL R L R A L SO R
B I 2T 35 A (glycosylated hemoglobin, HbAlc)
5% B B§ & 11 MH [ B Chigh-density lipoprotein
cholesterol, HDL-C) | W i, %5 I JiE & F (fasting
insulin, FINS) | & H [E [ (total cholesterol, TC) %%
& 1l #% (fasting blood glucose, FPG) . H il = B
(triglyceride, TG) & )& 2h 14 (2 hours postpran-
dial blood glucose, 2hPG) | ik % Ff Jg & [ A0 [& fx
(low-density lipoprotein cholesterol, LDL-C) 7K
& IR #8 %X (insulin resistance index, HOMA-IR) , i
% B 20 i T BE 48 £ (homeostasis model assessment
of B-cell function, HOMA-B) il i 15 2 i &% 15 %%
(insulin-sensitivity index,ISD),

HOMA-IR=>2.69 Hf, #IKi 2 IR™ . #5136
#il PCOS #4200 IR 41 91 BRI IR 41 45 fl,

1.3 &t EFHiE

KH] SPSS 25.0 A #E IR, H 8RR DL £
(n) FVE 43 b (00 FRow , AL ) P X7 3 s 14t
R DL AR ME S (X £ 5) o, 41 LR ¢
K50 5 Spearman £ #E 4T #H & M40 4T , Logistic [F1IH 43
Br IR B 52 B 3R, 52 4 T AE FFAE (receiver
operating characteristic, ROC) i £k 4> #r IGF2BP2,
FGF-21 /K5 # IR 3R 8, P<<0.05 2
A EE L.

2 R

2.1 XWAMSRAME IGF2BP2 . FGF-21 7K
T b

PCOS ## 113 IGF2BP2 . FGF-21 7K ¥ & T
FRRKE 22 A it = 8 L G HA 5 8,271,
9.438,P<C0.05), L% 2,

2.2 tb% IR AFF IR A M 7F IGF2BP2, FGF-21
KE

IR 41 PCOS # ¥ 7 1GF2BP2 , FGF-21 /K ¥

30

BHTELIR 4. EZR A5 L Ha B8 5.432,
7.323,P<C0.05), W5 3,

£ 2 EEEHREN PCOS & M IGF2BP2,
FGF-21 K ELLE (x £
Table 2 Comparison of serum IGF2BP2 and FGF-21 levels

between healthy individuals and PCOS patients (x &= s)

a1 . IGF2BP2 FGF-21 /K
K- (pg/mL)
R4 (PCOS B #) 136 1.4340.35 342.07+52.17
Z M (R R R ) 70 1.024:0.31 268.157455.28
¢ 8.271 9.438
P <<0.001 <£0.001
®3 IRAME IR AmiE IGF2BP2.
FGF-21 K FELE (x L)
Table 3 Comparison of serum IGF2BP2 and FGF-21

levels between IR group and non-IR group (x &= s)

26 51 151 % IGF2BP2 /K- FGF-21 7K (pg/mL)
IR 4 91 1.5540.36 365.11452.19

Jo IR 4 45 1.204+0.34 295.48+52.14

t 5.432 7.323

P <0.001 <0.001

2.3 IR AFFE IR A PCOS BEHIIGK A B L8

IR AT IR 41 PCOS 3 4F % . BMI. W 4
TR R L SCA R B W s L& 5K L TCL TG,
HDL-C.LDL-C.FPG.2hPG [L#5, 22 5 ¥ LG8 112 &
X(P>>0.05); 57 IR 4 I, IR 41 FINS,HOMA-IR,
HOMA-B8.HbAlc #m, ISI B& K, 22 %A G it % &
X (¢ {HATF 2.529~14.896 2 [a], P<C0.05), WL3 4,

2.4 % IGF2BP2 . FGF-21 Kk EEIRKER R
IR $EHR1E X

FHICHE 2 B 45 R R B, 1 s IGF2BP2 5 FGF-21
KB TEA M (- =0.362, P<C0.05) , IfiL i IGF2BP2,
FGF-21 /K ¥ 5 FINS, HbAlc, HOMA-IR, HOMA-B
PP 8GR M G (- fH AT 0,301 ~0.491 Z 6],
P<20.05), 5 IST 5 i AH 3¢ 1 (r B 43 5 —0.401,
—0.391,P<C0.05), L& 5,
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Table 4 Comparison of clinical data between the two groups [ x = s5,n(%)]

I R 5 e IR A& (n=9D) 7 IR 4184 (n=45) X2/t P
AEIE () 28.7043.43 28.35+3.51 0.556 0.579
BMI(kg/m?) 2.690 0.101

=>24(n=68) 50(54.95) 18(40.00)
<24(n=68) 41(45.05) 27(60.00)
iR L 0.297 0.586
>0.8(n=280) 55(60.44) 25(55.56)
<0.8(n=56) 36(39.56) 20( )
W 3.608 0.058
£ (=61 46(50.55) 15(33.33)
% (n=75) 45(49.45) 30(66.67)
RN 1.654 0.198
£ (n=162) 45(49.45) 17(37.78)
M (n="74) 46(50.55) 28(62.22)
AT B 1.637 0.201
B LR (n=65) 47(51.65) 18(40.00)
L LE=7D 44(48.35) 27(60.00)
W 45 e (mmHg) 121.75414.27 119.73413.82 0.785 0.434
£ 3K FE (mmHg) 74.23+8.79 71.36+8.21 1.830 0.069
TC(mmol/L) 4.5240.74 4.334:0.68 1.446 0.150
TG(mmol/L) 1.38+0.75 1.15+0.72 1.705 0.091
HDL-C(mmol/1) 1.2240.37 1.35+0.37 1.928 0.056
LDL-C(mmol/L) 2.6140.72 2.3840.61 1.840 0.068
FINS(mIU/L) 15.0645.01 7.85+2.75 8.996 <<0.001
FPG(mmol/L) 5.5140.65 5.3440.63 1.450 0.149
2hPG(mmol/L) 10.1744.73 8.97+4.82 1.383 0.169
HOMA-IR 3.6940.76 1.860.45 14.896 <0.001
HOMA-B 51.1649.85 25.90£8.74 14.591 <0.001
ISI 1.15+0.22 1.54+0.25 9.293 <0.001
HbAlc(%) 8.044-1.52 7.3541.45 2.529 0.013
%5 M7 IGF2BP2.FGF-21 KESGKEARE IR=0), Lz ﬁ IGF2BP2. FGF-21. HbAlc.
IR FEHRME X1 FINS.ISI i [ 28 i #E 17 Logistic [543 47 . 45 5 3
Table 5 Correlation of serum IGF2BP2 and FGF-21

levels with clinical data and IR indexes

IGF2BP2 FGF-21
LEPS R
r P r P

FINS 0.301 <20.001 0.421 <20.001
HbAlc 0.454 <20.001 0.491 <20.001
HOMA-IR 0.405 <20.001 0.480 <20.001
HOMA-B 0.424 <20.001 0.435 <0.001
ISI —0.401 <20.001 —0.391 <0.001

2.5 PCOS EBEHM IR PHEMEZESH
LI PCOS BE BT/ 1M IR FHEAZF(IR=1,T

31

B] IGF2BP2 . FGF-21,HbAlc,FINS & PCOS # %
WL IR B9 /& K H & (OR {H4r T 1.026~6.813 =2
&), P<C0.05), L% 6,

2.6 & IGF2BP2 ,FGF-21 7k F i PCOS &
HHI IR BT M

M3 IGF2BP2, FGF-21 /K F Bk & ¥ Al PCOS
BE B IR AL T [ L (area under the curve,
AUC)H 0.929, 5 T IGF2BP2,FGF-21 #pd k& il
ERAGIFE X (Z H5 5 R 3.506. 3. 204,
P<20.05) . HAKUEAME S 83.52% . 4 M 93.33% .
W2 TR,
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F6 PCOSEEHI IR MEMEZSH
Table 6 Analysis of influencing factors of IR in PCOS patients
AT B SE Wald X2 P OR 95%CI
IGF2BP2 1.919 0.894 4.603 0.032 6.813 1.181~39.319
FGF-21 0.026 0.006 16.732 <20.001 1.026 1.013~1.038
HbAlc 1.517 0.629 5.811 0.016 4.561 1.328~15.661
FINS 0.335 0.084 15.933 <0.001 1.398 1.186~1.648
£ 7 Mm% IGF2BP2.FGF-21 7k Fiffh PCOS =& H I IR By F )&
Table 7 The predictive value of serum IGF2BP2 and FGF-21 levels for assessing the occurrence of IR in PCOS patients
it H AUC 95%CI P T AR E U (V) RSO
IGF2BP2 0.811 0.734~0.873 <20.001 1.26 84.62 64.44
FGF-21(pg/mlL) 0.836 0.763~0.894 <20.001 351.12 67.03 91.11
ZHEBA 0.929 0.872~0.966 <<0.001 — 83.52 93.33
100 1 FE 70 985 I8 RS g R R A e — A 2 R
[ 3.2 PCOS 23 IGF2BP2 #1 FGF-21 ik K FE
80 | 5BRSERRANXER
: IGF2BP2 5 IR . A% 346 o joh 4 % A 45 6 3
w 90T T JBE B 4 M A0 7 AR TR R K B A i P R R AL e
g1 S 3 57 S R 1 MR S0 WG R B 40 L I 5 6 4
or . WO IGF2BP2 & Bt 2 5 59 i A IR I % E
ol | :IF;JF;BPZ ke RS KRS ThaEm Iz 5
: : - BEY PCOS. {1 B} i 988 % 7= BL 25 & 1F 09 & 9 ALl
ol FGF-21 j&—Fpda il 4 5 B & Fa 28 1Y 5 AR i 4 47
20 40 60 80 100 T, BE AR AR L[] B | ol W 7K S TRD A 38 T R 5 2K
‘ 100 @ﬁmcﬁ%%%mmwmﬁﬂ%ﬁﬂﬁﬁm
R R R RS FATH X, IGF2BP2 4 1445 B i B i PCOS
Fig.1 ROC curve of serum IGF2BP2 and FGF-21 levels P IRS S IRIRIRACHGL AR 1 Zhao 55710

for assessingthe occurrence of IR in PCOS patients
3 it

3.0 PCOSENEERBERMMXER

PCOS 2 —F & WiF 2 & 1 18 % 09 52 5
WNIARE IR L 38 H 5 I S KR ) RE RS L ME TR K

3k IR AR G, xR OB PR LR LR A IR A
P UG o Ve A o DR s 9 AR A B 26 15 00 9 ) 9
14 15 B S IR M IR 2R R 0 R 3, 8 H e
s BRI PR S BE ), B A R GE L PCOS B 4R AIF
J& TR e b 0 25 M RE - — 3% nl DUAE L % A ik
FEAERTY . Hod TR 248 188 5 28 5207 40 X i 5
%%E]"inﬂjﬂ?ﬁ:ﬁ.%7K¥9E1’EIET?%%1EE"HQ%E2EJ§E

O TR DR A O I A S S I kR LA
HJHE Sk 5 114 % 5 I AR L TR 149 2 95 BIL o o B &2 Fi

32

KL IGF2BP2 16 PCOS M 1k 5w £k, 1T LU
AV 9F 19 SR AR 200 i 154 7 RN A0 G 3% g 3, B BE R P
PEY JAE RS2 T PCOS &ML i # 2 1-
RNTFELILW] L, PCOS BF TG FGF21 KF W] 2
iﬁcm 51 {E HOMA-IR IEAHE , 36 5 44 3 BE A 15
R Z VI K, Wk, A B 5 X PCOS & # 1 i
IGF2BP2 . FGF-21 /K ¥ K H 5 IR B X RiH#HAT 54T,
ZE R R PCOS B3 i IGF2BP2, FGF-21 /K
Fr IR 41 PCOS B # 1l IGF2BP2 . FGF-21 /K%
WEE T L IR 4., /8 IGF2BP2,FGF-21 Al fE7E
IR K PCOS 1 it & Wﬁﬁ*%?ﬁﬁﬁ e D
IGF2BP2, FGF-2 W] G& i &of i 97 & 5E S B 4 75
PCOS & JwHLiil .
FAh, 5 IR 4, A BF5E IR 41 FINS,
HOMA-IR,HOMA-B,HbAlc 4 fin, IST [ ; 4 ¢
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e T B L L7 IGF2BP2 5 FGF-21 /K F & 1F Al
% M, 1 3 IGF2BP2, FGF-21 /K F 5 FINS,
HbAlc, HOMA-8, HOMA-IR & 1E 4 &, 5 1SI
A 6, U B IGF2BP2 . FGF-21 1l R {2 #F IR
K PCOS #y &k ., Logistic [l I 43 ¥ 45 J 2 B,
IGF2BP2 . FGF-21,HbAlc FINS J& PCOS & H 3
IR B F5 R R 2, #4783 IGF2BP2 . FGF-21 K5
IR ] g H A % U ¢ &, ROC fh 2 & W, il 3%
IGF2BP2 . FGF-21 /K VI & W4k PCOS M35 i 3L
IR B AUC 4 0.929, % T IGF2BP2 . FGF-21 #upli#
W AR Ry 83.52 %, R R Ry 93.33 %, i — 2
WESE T M IGF2BP2 . FGF-21 /K78 IR fy #F Ji& rh
HAEZER,

Zi I ik, PCOS M8 3% 13 IGF2BP2, FGF-21
B, 5 IR %YM ¢, IGF2BP2 B4 FGF-21 ] fig
XFPEAE PCOS % &4 IR B — @ wimm{E., =
HHEICF IGF2BP2 Je HEE A FGF-21 5 IR [A] #H ¢
PERBIFST 48 /0, B IGF2BP2 $0i PCOS % IR 1y

ELRBLH AN B, J5 22 30 T dF— 25 0F 58 ok 8 A Fil
T, R IRIZ R S 5 AR A
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