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W E:BH RITE @RS R 44 & 9 -4(FABP-4) s 4 4 tm e £ & B T (FGF21) (48 & 4 F ik-1(Nesfatin-1) 55 4
o S (GDMD & 4 ke B Ak eg A A B & GDM 4 ¥ a9 A4, 7735 & A ELISA 34 GDM 4 (n=155) 44k
Bt F EF H(NGT 4, n=125) B 344k 4 B 4o b (2 BE 2T 18 20, n=120) fa 75 FABP-4 ,FGF21,Nesfatin-1 &K , Fl B 40 &40 %
M S % (FBG) | e J& | 2 MM By % (FINS) \C ik, B 48 S AR A 3R 46 Mk B & B 29 M6 2 48 3% 2 (HOMA-R) B M £ % 38 4% 3% 2 (HO-
MA-IR), & Ji Pearson 48 3% H 4-#7 % Logistic & )3 4 # FABP-4 . FGF21,Nesfatin-1 55 GDM & % #h B £ eg4a 4 M, 58 %
K FH TAEHAE W & (ROC) 447 FABP-4 .FGF21,Nesfatin-1 /£ GDM & % ¥ 69 5 A8, &8 GDM & % &% FABP-4 FGF21,
Nesfatin-1,FBG,FINS,C ik \HOMA-IR & F NGT 41 & 4 & 2 B 28 (P<C0.05) , fa HOMA-B 4% F NGT 48 & 4k it 3+ B 40 (P <<
0.05), GDM % % 7 j& f 7% FABP-4,FGF21,Nesfatin-1,FBG,FINS,C k. HOMA-IR £ Z & F /= 4 (P<C0. 05) . 4245 & F NGT
2, m HOMA-B & F = 47 (P<<0. 05) .424& F NGT 28 (P<C0. 05) ; NGT 4/ 37 /* J& fo. 7% FABP4 .FGF21,Nesfatin-1 ,FBG.FINS.C
K CHOMA-IR K P w2k, £ F %3t 5 & L (P<T0. 05), Pearson 48 % # 4 #7 , FABP-4 ,FGF21, Nesfatin-1 5 FBG,FINS, HO-
MA-IR.C k7K -F 2 EAB X (P<T0.05),m 5 HOMA-B £ % 48 X (P<C0.05). Logistic ® )2 4 #7 & & FABP-4 FGF21, Nesfatin-1
2 GDM & H M B ZW_ AR E A% E %, ROC 2 # & 9, FABP-4 .FGF21 ., Nesfatin-1 f£2 GDM #- B 49 4% B W B4 5 1 5 71 A
66.3% F= 85.5%.79. 2% 4= 85.6% .70.8% 42 82. 2%, & ik FABP-4 ,FGF21,Nesfatin-1 5 GDM % % M & £/ F 48
% B GDM F- 3047 B A — 2 6916 R A,
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The correlation between FABP4 .FGF21,Nesfatin-1 and insulin resistance in gestational diabetes mellitus
LI Xingli . L1 Weiling . ZHANG Xiyi \CHEN Yuanyuan
(Obstetric, Xi'an High-Tech Hospital . Xi "an s Shaanxi 710075, China)

Abstract; Objective To investigate the correlation of fatty acid binding protein-4 (FABP-4) ,fibroblast growth factor(FGF21),
satiation peptides-1(Nesfatin-1) and insulin resistance in gestational diabetes mellitus (GDM). Methods The levels of FABP-4,
FGF21,Nesfatin-1 in gestational diabetes mellitus group(GDM,n=155) , pregnant group with normal glucose tolerance(NGT,n=
125) and non-pregnant healthy women(control group,n=120) were detected by ELISA. The levels of fasting glucose levels(FBG) ,
blood pressure, fasting insulin(FINS) ,C peptide,of each group were measured. The pancreatic § cell function index(HOMA-B) and
insulin resistance index (HOMA-IR) were assessed by formulae of homeostasis model assessment. The correlation of FABP-4,
FGF21,Nesfatin-1 and insulin resistance in GDM were analyzed by Pearson univariate and Logistic multivariate analysis. The value
of FABP-4,FGF21,Nesfatin-1 of GDM patients were applied using receiver operator characteristic curve(ROC). Results The lev-
els of FABP-4,FGF21, Nesfatin-1,FBG,FINS, C peptide, HOMA-IR of GDM group were higher than NGT group and normal non-
pregnant group(P<C0. 05) ,and the level of HOMA-§ was lower than NGT group and normal non pregnant group(P<C0. 05). The
levels of FABP-4,FGF21, Nesfatin-1,FBG, FINS, C peptide, HOMA-IR were obvious lower in postnatal period than that in antena-
tal period but still higher than NGT group(P<C0. 05). The level of HOMA-8 was higher in postnatal period(P<C0. 05). There were
no significant differences of FABP-4,FGF21, Nesfatin-1,FBG,FINS, C peptide, HOMA-IR between antenatal and postnatal in NGT
group. The levels of FABP-4,FGF21, Nesfatin-1 were positively correlated with FBG, FINS, HOMA-IR, C-peptide( P<C0. 05) and
was negatively correlated with HOMA-3(P<C0. 05). The FABP-4,FGF21, Nesfatin-1 was an independent risk factor for insulin re-
sistance in women with GDM after Logistic multivariate analysis. The sensitivity and specificity of FABP-4, FGF21, Nesfatin-1 in
the diagnosis of GDM were 66. 3% and 85.5%,79. 2% and 85. 6% ,70. 8% and 82. 2% by ROC analysis. Conclusion ~Serum
FABP-4,FGF21,Nesfatin-1 is closely related to insulin resistance in patients with GDM, which may play a role in the pathogenesis
of GDM. Measuring FABP-4,FGF21,Nesfatin-1 will contribute to the early diagnosis of GDM.

Key words: adipocyte fatty acid binding protein 4; f{ibroblast growth factor; satiation molecule peptide-1; gestational dia-

betes; insulin resistance
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S L PR EEAE A . 4 F -1 (Nesfatin-1) J2& 3 & Bt
PR IR IR SR T T T A AR 2 S S R
MR X, 1] 2 5 LR RE R AR . BEE AR I GDM i 2 41
1. FABP-4 \FGF21 Nesfatin-1 /K, #%11 H 5 GDM Jik B Z i
B R B R (. MBI .

1 #RE5HZE

L1 —J%R BEBGZPE 2015 4F 1—12 J] 42 24~28 JH i 42
13 280 i), ¥47 11 MR A 2 0% i 2 K58 (OGTT) AR % OGTT 45
L3 W U PR W5 SR 5 (GDMD 20 155 45 [ 25 i i B (FBG) =7. 0
mmol/L) ] & B fif & 1F 4 (NGT) 41 125 £ (5. 1 mmol/L <
FBG<C7. 0 mmol/L), 2 20 2% 1A i 48 % . 2% Jif 44 52 2 45 20 (BMD
GBI, E R TG L (P>0.05), A 7T ok,
GDM #54H 7 B 2 (55 8 1D Ve Wik v . 53 361 120 4] [7]
AT R IR A 1) I AT U £ B 2 1k g e AT BRZH . HEBR A
e (DIEIRFTC 2B IR FE & . (DA IF AR 2o H
LGRIE B IIRES HH . (DT A B 35 T RIS R 5 &
SO I I 0 R M St . (4D 3 31 TG R B e A A 25 .
ORFP=s B RILor Mo sl = FERR S B . BT F
TR FEAEFRZE D B GTR . AR S R E %

e HE 22 5y S Ak
1.2 Fik
L2.1 WmPRAEFRAG P Wi A ALBF TS0 R AR L L B s

A BT 48 B (BMD = {4 7 & (k) / B 357 (m®) L id s % 4
AR VIR I KR S AR B IR AT IR A .
20 T BOIRES TR R A KR i I I 3t Bk I 4 E (SBP) |
#75K FE (DBP) , # Z2i & 3 R IBCF- 1

1.2.2 AAb48WRME A iFse 0 Sk A — Bk & 8~12
hJ5 17 OGTT, 25 I 1 B ik 1 5 mL, 5% P O 8 430G 0 4% 41
FBG 7K, 7 A Ak 2 5% 06 1k T o 28 1 g &% R (FINS) & C fik.
PO AR MR R R A BR & HK HT H8 8 (HOMA-IR),
HOMA-IR=FINS X FBG/22. 5. [ & £ B 40 Ml 3 6E 45 %L
(HOMA-B) =20 X FINS/(FRG—3. 5.,

1.2.3  4MNAE I FABP-4 . FGF21 ., Nesfatin-1 #:31  S% f ELISA
A FABP-4 3850 & i1 57 — AR R () A BR 2 Al R 41

FGF21 3070 & iy b1 R B A= B A B2 vl 42 43t 5 Nesfatin-1 42
PG b A RO BR A w4 R R R
PGV B BEAT « (D AR AS oo AR 5 P 0 1T B & A Bt 4, O
NEH] PBS Z2 i v X EBR AR BT . (DA ZRARA , 5 [ A7
PO fl J5 AT SR o L AR AR 3 A 5 A AR B R4S 6 OR T Bt
AW IR RS R (O ABERR PR A A Hom
A BEFR LR 5 B AR e B A W aE A N 92 o sk B AR BT
AR U B 23 Bk W I [ 84 Y A 11 G 2 5 B A T 32 A ) T
Frim BRI (OISR A TG AL . I AR 4T B
0, S A B0 X B SR ) B R AT E P EUE A

1.3 Seitspab s % SPSS19. 0 85 i 84 47 3 43 #7
TR R DL T s 3ROR . 241 W L A8 LSD-r 3% , FABP-4,
FGF21,Nesfatin-1 5 GDM 3 i & R HLHT 9 3¢ 5 43 3] B
Pearson #H 3¢ ¥ 43 #7 M Logisite [l 4 43 #f , FABP-4, FGF21,
Nesfatin-1 £ GDM 8 3 512 Wi v (¥ B A0 {6 R 2% T
YERFE i1 28 (ROC) # AT 43 #1 . P<0. 05 22 S A Giit 2 L.
2 &% ES

2.1 £ WFIE R G — % B R A OC I IR 48 bR 45 R LR
GDM # # 1. 7% FABP-4 ,FGF21,Nesfatin-1,FBG,FINS,C Jik .
HOMA-TR & F NGT 4 K f@ fExf fi 20 (P<C0. 05) , i HOMA-
BART NGT £H 2 fg B 3f B 41 (P<C0. 05) 52 21 Z2 A WY 4F % L 22
Jil .SBP.DBP . BMI % [b 4%, 22 5 L4 it % 8 L (P>0.05), W
#1.

2.2 GDM B EF=Hi G &M R s GDM & H =5 I
% FABP-4, FGF21, Nesfatin-1, FBG, FINS, C ik . HOMA-IR
K- S AR T 7 R (P<<0. 05) JfH 7 T NGT 4, HOMA-B /K -
TR (P<<0. 05) , AR T NGT 41 (P<C0. 05) s NGT 4 /i
FEIE ML FABP-4,FGF21 ., Nesfatin-1,FBG, FINS. C Jik. HO-
MA-IR K- 25 R I, Z R LG 2% E L (P>0.05), W
*2,

2.3 KiEPr5 GDM & RS RHLHL Y Pearson A 3 M 40 Hr
ZE W 22 Pearson fH M 2 B , FABP-4 .FGF21 . Nesfatin-
1 5 FBG.FINS,HOMA-IR.C kK- & IE A 36 (P<C0. 05) , Ifi
5 HOMA-B & A % (P<<0.05), L% 3.

1 BFHMRNR— WA RBEXIERIERERILE (1)

21 51 n AR (R 28 CRED SBP(mm Hg) DBP(mm Hg) BMI(kg/m?) FBG(mm Hg)  FINS(mU/L)
fEXTIRL 155  29.2242.45 — 110.2+4.5 70.9+3.7 22.2841.45 5.88+0.78 2.02+0.45
NGT 41 125  28.96+2.69 27.254+1.78 110.8+4.8 71.2+3.6 22.2241.39 6.78+1.12 2.4540. 62
GDM 41 120 29.024+2.70 27.02+1.80 111.4+4.7 70.5+3.5 22.3941.40 7.85+1.56 2.78+0.78
F 0. 389 1. 069 2.258 1. 567 0. 454 96. 749 52.362
P 0.678 0. 286 0. 106 0.221 0.635 0. 000 0. 000

gkl FEMAN R —RAMBREXGRIERERILR (TL5)
28 51 n C ik (ng/mL) HOMA-IR HOMA-B FABP-4(ng/L) FGF21(ng/L) Nesfatin-1(pg/L)
il R X} e 44 155 1.2240.42 2.024+0.35 162.2245.85 20.154+2.78 102. 85+8. 96 1.5840. 29
NGT 24 125 1.4840.53 3.584+0.52 134.7846.78 27.584+3.26 132.7849.78 2.08+0. 37
GDM 41 120 1.7840.68 4,7840.73 72.69+4.02 35.2243.52 189.634+12. 25 2.56+0.59
F 36.014 90. 174 85. 254 76. 875 24. 282 18.196
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
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%2 GDM EBEFHIR=E M5 FABP-4 . FGF21 Nesfatin-1 7k F 2 B L8 (7 + )

253 iffa]  FINS(mU/L) C fk(ng/mL) HOMA-IR HOMA-8 FABP-4(ng/L) FGF21(ng/1)  Nesfatin-1(pg/1)

NGT 4 (n=125) j=Hj  2.4540.62 1.2240. 42 2.0220. 35 162. 224£5. 85 20.1542. 78 102. 85=8. 96 1. 5840. 29
FefE S 2.4040.59 1.20£0. 39 2.0140. 32 161. 98=5.72 20. 084=2. 69 102. 03=8. 82 1.527£0. 27

t 0. 653 0. 390 0. 236 0. 328 0. 202 0.729 1.693

P 0.514 0. 697 0. 818 0.743 0. 839 0. 466 0. 091

GDM 4l (n=120) j=ff  2.78+0.78 1. 780. 68 4.7840.73 72.6974. 02 35.22423.52 189. 63212. 25 2.5620. 59
7=l 2.0240.52 1. 4240. 39* 4.0240. 39 65. 02£3. 22 31.2243.02¢ 158. 22£8. 96* 2.024£0. 42¢

t 9. 064 5.134 10. 266 16. 649 9.642 23.138 8. 336

P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

.5 NGT 41775 4 . P<<0. 05,

*x3 FABP-4 . FGF21  Nesfatin-1 5§ GDM £ #
BREBEHRIE Pearson tHEXESHER

FABP-4 FGF21 Nesfatin-1
LiIEISES

r P r P r P
FBG 0.385 0.000 0.402 0.000  0.365 0.000
FINS 0.345 0.000  0.352 0.000 0.342 0.000
C ik 0.312 0.000 0.329 0.000 0.356 0.000
HOMA-IR 0.352 0.000 0.337 0.000 0.328 0.000
HOMA-8 —0.329 0.000 —0.386 0.000 —0.322 0.000

2.4 GDM M35 & R Logisites MIHE5R  GDM i
H IS EHHh B A L GDM R R E G A
#47 Logistic [B] 3 43 ¥, 25 B 2 78 . FABP-4 , FGF21 |, Nesfatin-
1.C k2 GDM &5 i & EARBT i s fE R R 2. L3R 3.
x3 GDM £ EFE B RIMIMH Logisitc BIIFFHER

Ap i BUHRE A SE o 95%4CI P
FABP-1 0.425 0112 0.213 3.722 1.125(1.011~4.963) 0.002
FGF21 0.556  0.145 0.369 5.442 1.856(1.326~5.126) 0.000

Nesfatin-1 0.523  0.138 0.358 4.632 1.785(1.236~6.325) 0.005

C ik 0.517  0.133 0.342 4.369 1.365(1.085~5.023) 0.004

s FABF4
FGF21
Nesfatin—1

— E

1 FABP-4 ,FGF21,Nesfatin-1 £ GDM 1 {12 i I &

2.4 FABP-4,FGF21 . Nesfatin-1 76 GDM 1 1y 12 W # (i

ROC 43 B & 7% . FABP-4 i Wi GDM f#§ ROC i £k F i 1
(AUC) Hy 0. 602, fie (32 Wi i {6 K 32. 45 ng/L, UM H
66.3% . 4% 5 1 85. 5% ; FGF21 & Wi GDM f§ AUC N
0. 672, FE B Wil F1H K 165. 35 ng/L. AR R 79. 2%, 1%
SR 85. 6% ; Nesfatin-1 2 Wf GDM f§ AUC Jy 0. 728, I 4

BWIGEFE R 2. 22 ng/ L BUSME Ny 70. 8% A F N 82. 200,
e 1,
3 i it

] 1 - 255 BF ST L GDM &R HLH 5 2 U8 SR A4
515 B AN M3 RE 52 B R R 2R HE BT D) AR O A0 B AR T R
AN ZWEE R N IR IE S R R 213
SRR R B A B K7 . HOMACIR 32 #5 A s 10
HOMA-B /K-8 W7 T [, 32 W19 & R HKHT 2 — W i &
R I R T K B A0 Ty R D) 3 347 R L R S A A T R
R GDM B 7™ J5 K JE A B IR I BE R K

AW AL b — 2o 4 g P 7 GDM A8 4 B B 4K
PR EEEM. S 55 M0 &L Kk R s,
FABP-4 ZJeli R4S & B A Z WP iy — 5, SIEAE KR . A
TR NE B R LA 0 B SRR D L 2 5 8 T R R e B s AR
AN IR N S A AL AN G e R (S E R O B P AR
FW, FABP-4 76 B IR 5 & A B b J8 o e o ke d AR D,
AHOC B ) 52 5 o, FABP-4 JE IR i Bk /s BUBE & 22 08t i
= T B AL, R ORI RS B 40 M T BE J TR B AL 5, af B
JBE K 2K ST e X MR 2 g 2 [ L 11 i FABP-4 3805 )5 L0 &
AR K R R B T Y. L U RO R
1% FABP-4 /K %5 FBG.FINS,HOMA-IR & iF 3¢, AW
SR T, 5N A B NGT 41 H#e, GDM 21 3% 1 1
FABP-4 W& F+ . A4 5 H K 5381 7w, FABP-4 5 GDM Jik
By RGO YDA G, SR R R HCHT A AT fE B R 4R OR
FABP-4 Ft & 7] fg 5% i GDM Ji &) Z K40 . 7T B2 GDM. &
FEENR Z—.

FGF21 J& BT 4 20 i A K B 7 R o — 51, 32 A I
JEWI AR T RE . S5 M &, HCHFFE 48 . FGF21
#ik5 FBG.HOMA-IR £ 1E #5611 5 HOMA-B & i i %,
PR FGF21 515 8 40 0 32 91 K Jie & 2 #9056 D) A o6, 2 1
FGF21 il62 5 GDM %k & Kk kit 2. AR g R e
/N> GDM 4 K 13 FGF21 /K7 2 25w T 4 Je % B2 %
NGT 41, HJ& GDM 5 ZHEH0 i 2 7 75 B PR 4 D 5 4L
AR LR A & FGF21 KT vl g5 GDM 8 Bl A 32
BT AL ™ A — i AR B AR

AR R Ok B 22 SCIGTE AR 2 WL BRI KO S S B 4 i
g YIM " . Nesfatin-l JE %4 & 2(NUCB2) N Ui
ISR TR 22 K, 32 A0 AT AE I T B i 2 A S5 X
L. Nesfatin-1 BRI BN By & — R & B+, £ sh P S e
FP L TE 92 38 A 1 5 Nesfatin-1 584 2000 1 2 4 5% £ 5 K B A1
YR . 5 A BF I . Nesfatin-1 H A 8 35 1 8% 19 1
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FH 5 % /)y B DK T 46 Neesfatin-1 J5 w7 W2 21 /N B il A% Bl A
JE2) - 70) e 1% 38 00 T 42 35 T e Nesfatin- 1 7] fi {5 B 14 7 285 4 % 1
T 135 55 2 43 Wb AH X AN 32 Nesfatin-1 78 HLAR WA 35 77 1807 19 4
AT FE GDM & Py AL # A BT R Anwar 20 B 9% &
B AEHRTIZ W0 2 BOWE IR 838 N Nesfatin-1 7K i 3 w5 F
TR A, H S RS R B B, RIFRER BN,
GDM 4 8 # Il ¥& Nesfatin-1 K 7 & 35 & T @ B x B K
NGT 4. HJ2 GDM Jik & = HEHT 09 2l 57 /5 B B, 387 I
Nesfatin-1 7K I} 7] B & GDM £ HLAK A9 A 5 A8 B2 ML
Nesfatin-1 F = 7] & B AL A 78 &5 45 R 28 7 B A 3 35 AL 19 7%
3R AT REHLIA XS Nesfatin-1 774 174K,

AWFFE LB B R, GDM B % 7 )5 I i FABP-4,FGF21,
Nesfatin-1.FBG, FINS. C Jik. HOMA-IR 7k F & Z i F /= 77
(P<<0.05) B4 @& T NGT 41, i HOMA-B 7K F & T 7 B
(P<C0.05) ,fBAEF NGT 21 (P<<0. 05) s NGT 417~ i 7= J5 IfiL 7§
FABP-4,FGF21 Nesfatin-1,FBG,FINS,C fik,HOMA-IR 7k -
JoH B A4 (P<C0.05) ., W] GDM ¥ H 54 & J& N b iR
993 0 LIS 7= S5 g Xt GDM ER 35 i 5 B 7 5 LA R %o 8 A
PRI 5 fa MR H SR ICT Bis ba. R SE i — 2 T % FABP-4,
FGF21,Nesfatin-1 £ GDM & # v (/%) i FI 4 {8, 45 ®F 5% 1
ROC 1k 43 #7 & 7% . FABP-4 \FGF21, Nesfatin-1 7£ GDM 12
PR AR IR % e S 43 il S 66. 3 %6 N 85.5%0.79. 2% F185. 6%
70. 8% F1 82. 2%, #& ;5 FABP-4, FGF21, Nesfatin-1 % 5 ]
GDM 12 Wi B A 5 19 s R AN, 7T VB S GDM 12 Wt B T 1)
PEAR TR AR

45 |k, 1l 3% FABP-4 . FGF21,Nesfatin-1 5 GDM %
Jo i AR B YA 55 L W] BEAE GDM R Bl R — R B AR
FH 38 33 K I FABP-4 .FGF21 . Nesfatin-1 #4745 By + GDM K. 1
B,
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