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[ ZE]EHB AF TR R (gestational diabetes mellitus, GDM ) B & B IR ACIHPIR 25 5B BRAA P Ag 5 R 7 [ G £F 2 41 i A
KA F 21 (fibroblast growth factor 21, FGF21) JE Z MARHEE K T-HI3C R, KL A& g IR D5 K7 5587 4 LR M g 105
HFKFRIRR . FiEAIA 2017459 H 2 20184F 9 H 7EIb I BRI B4 T 78 W 71 A I B 280 W (1 2 40, #42 BE GDM 2 I
B 53 OB 1 5 20 (n=39) Fl GDM 41 (n=44) . W HE— ek}, I RAEEZ 1A R A AMA s S A LT i s . e 2
H A A A S AT L UL KRR B G T s R T K . 858 - (DGDM 41 22 1A 1L 1 b FGF21 /K SF B 5B 55 T 1B 1F 4 25 [ 386.24
(256.13,577.26) vs. 239.71(148.10, 378.48) pg/mL(P=0.005) ], GDM £ A= JLBF A 1L o FGF21 7K S 5 - 1l 1 # 4i[74.78
(63.78,106.11) vs. 52.74(49.66,65.16) pg/mL(P=0.160) | ,{H2% 57 JCHE 24 5 X5 GDM 412243 1 375 9% 257K 7 0 48 3 T I g IE
W2 [462.19(268.06~883.48) vs. 292.55(143.97~595.95) pg/mL(P=0.044) ] ; NI 2 75 22 4 01 A0 1L P 22 S E it
SL(P>0.05) o @A LI LI 7 /7 FCF21 7K 5 22 43 3% FGF21 7KF (7=0.350, P=0.043 ) . 22 {3 JIH [ B2 (r=0.324, P=0.02) il
ZEIANRE 1 o (r=0.377, P=0.007) S IE4H 3¢ , 522 10 HOMA-IR (r=0.319, P=0.024) Fl5# £ /K - (r=0.473, P=0.002) 5 IE 4 5% .
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[ Abstract]Objective : To investigate the association between the status of glucose and lipid metabolism in patients with gestational dia-
betes mellitus(GDM) and the levels of adipokines (fibroblast growth factor 21[ FGF21], leptin, and adiponectin) in mothers and their
neonates, as well as the correlation between the levels of adipokines in serum of mothers and the levels of adipokines in their neonates.
Methods : Pregnant women who underwent regular prenatal examinations and finally gave birth in Peking Union Medical College Hospi-
tal from September 2017 to September 2018 were enrolled, and according to the diagnostic criteria for GDM , they were divided into nor-
mal blood glucose group with 39 women and GDM group with 44 women. General data were collected, and peripheral serum samples
were collected from the pregnant women giving birth to full-term neonates , while serum samples of umbilical cord blood were collected
from their neonates. Biochemical parameters were measured for the pregnant women in each group , as well as the serum levels of adipo-
kines in both the mothers and the neonates. Results : Compared with the normal blood glucose group ,the GDM group had a significantly
higher serum level of FGF21 [386.24 (256.13-577.26) pg/mL vs.
239.71 (148.10-378.48) pg/mL, P=0.005] and a higher level of
FGF21 in umbilical cord blood of neonates[74.78 (63.78-106.11)
pg/ml vs. 52.74 (49.66-65.16) pg/ml., P=0.160]. Compared with
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(268.06-883.48) pg/mL vs. 292.55(143.97-595.95) pg/mL, P=0.044 ], and there was no significant difference in the level of adipo-

nectin in the serum of the mothers and the umbilical cord blood of the neonates between the two groups (P>0.05). The serum level of

FGF21 in neonatal umbilical cord blood was positively correlated with the serum level of FGF21 in pregnant women (r=0.350, P=
0.043) and the levels of cholesterol (r=0.324, P=0.02) , lipoprotein a (r=0.377, P=0.007) , HOMA-IR (r=0.319, P=0.024) , and leptin
(r=0.473, P=0.002) in the mothers. Conclusion : There might be increases in the serum levels of FGF21 and leptin in GDM patients,

which may significantly affect the level of FGF21 in neonatal umbilical cord blood, and the level of FGF21 in neonatal umbilical cord

blood is also associated with abnormal glucose and lipid metabolism in mothers.
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UE U 0 B IR 4 (gestational diabetes mellitus,
GDM) 52— Fifr i Db ) 4 O 9348 Mg, 7E 22 1 vh &2
B 19%0~14% WY e Z2 9 R BAR GDM 22 A 78 77 I
JE ME SR I (SRR 20% 9 GDM 24078
775 6~12 JAl P H B 25 I IR 52 40 5 8 B i 2 52 46
GDM 2 4 o ok % Ji& hy 2 UM JR 9% (type 2 diabetes
mellitus, T2DM ) [ XUBS: BH S 384 0, 488 16 8 22 10 T &
TARE, AN, GDM 23 52 i 1 14 3 222 9 £kt e
A iR R R 8 5 AR s (IS e B 5 3%
FT T2DM Lot MBI ) B & AR B DTAR G, 22
19 GDM g s 2 AU S A e A IR 3R, AR A
ST AR SO ATE 5 P SR GDM TR 5 Ik
T2DM f B AR TVE AL AR AN

ULAFR i W W B SO BA N3 82
RERY E A, Lo WA i R I B [ T 2 40
£ A 21 (fibroblast growth factor 21,FGF21) J# % |
PEHE R AE 22 SR Is A . Hod, s
FGF21 15 342 i A Qi 00 T 22 40 i P9 700, )42
PR THPE JBAR LA IR FIG £R LT WS
R M FGF21 AT LA e e s 2 1 430,
R LI 3 1 A 200 IR 8 2R AR A I A
R I ARG LR 4 A 2B B AR, DML %
HAAUAR N FCF21 ZE R 5 I 7K 7 1 3 2578 4k e
FEE R B AP R R T IRAR R . A BT
FEIE I E GDM 22 4 it 75 A H T A LI it 1. 38 v
eI 7K F9¢ GDM AR FHEAR AR PIR A 5 122
PR R DT R 52K 1 6 & 23 i vh a9 AR s L1
K558 A LA BRI PR T 7K P19 2R L S GDMJiR
By AR S 7 AORE R A0 52 i 4 7] BB 231 L
il fe HE A -

1 #AREHE

1.1 Aistsl o

AT 201749 H 1 HE 20184E9 H 1 HAEIL 5B
S Bt FE A7 0 7 A A A I B 2 a0 W i B4, A A b i
OHNGEHE QR A UEIR (Z37~42 %) ; 3% IR CDM 2 Wik

W43 o IR IE 5 20 (n=39) R GDM 2 (n=44) . HEBR b3 ifi :
DOF <18 & 5>45 % ; QZ G UL IR ; @B HHIZ Wi ) 4T 1R ik
PRI s @E I FHARMRIIBETUHE R FREEBAE JBMR 58 S5 1
WEAKE- 19999 5 & - HA AT R W0 A R 3 &5 1l
SEHI s @A WA T RRREZS AT S o 2 LRTSE R RAE
i AR ESEATIREE . Hop GDM 2 TR #E D , 22 24~28
JEL I AR5 75 o 1R A 2 A Tt 2 S 56 (oral glucose tolerance
test, OGTT) 2 Wi 2 GDM 8 3 (3 WP LA 1 HUAF 5 Bl 12
W , 25 1 1fiL 4% 5.1~6.9 mmol/L, OGTT 1 h Ifil #>10.0 mmol/L,
OGTT 2 h Ifi. 4 8.5~11.0 mmol/L) . A5 J5 il af JL BT
PR B (e B 22 B3 22 7 A (T 4L 75 . 2S-1484)

12 AR &

12.1 WGRGOEMIE X AZAGEA T HA GRS AR
SRS B R RO IR R SR L A B A A
Wl PR FEE S 2 v R GRS 2R S I 24 s 2 R e I
I 5 B 2R R T HE 2 (body mess index, BMI) ={A jiit
B (kg) /B 5 2 (m®) ZP 0 BMI=BLAE BMI-Z2 R BMI; /316
IO SR 3 AR AT B AR iC 40 0y =X P AR 00 iR
FrdE A LIRSS 10 soR B LEEAE B e IRl
SENRILEK A& B4 L Apgar P43 & AR NICU
B ]2 AR5 . R TR LA/ TR LAWK AE 2
U0 AR A LA S R 2 S 43 030 i 2 £ A A4 B+ >90 T )
PLAI<10 H 43 AL NG LA -

122 FEAUCEE  SRAEE A AR R 12 b 2R, JHE I,
RS B MR LI AR S5 4L iR A W s )5, T 0 SR s il OIS 4 1
J5F Bkt o SRARE LA R A S AT R BRI AR ML P, FE 4 °C
3 000 r/min 50> J3 B9V TR AR 250, W HC B3 2= i i
EPEH  RAFTE-80 “CKAR TPk

123 fEg B LiE R 2 R 4 A 3h AR
AUS5800 4= H 3h A A 43 A (S [, D50 22 AR FR 24 /) ) X 1
I A5 2R AL R AR 2E AT A I 5 HbA e SR T H A TOSOH
HLC-723 G8 B 4> [ Bl ik L £1 2 11 43 S8 HE R il £
FUSEAT R o 5 A A Y 1) 2R HIK L 45 X (homeostasis
model assessment of insulin resistance , HOMA-IR ) =55 J{§ il &
2 (mU/L) x5 5 MR (mmol/L)/22.5 5 [ & B 4 it 31 e 45 %4
(homeostasis model assessment—f cell function index, HOMA-
B)=20 x 5 JEL I 5 F (mU/L)/[%3 B 1B (mmol/L)-3.5].

124 FGF21 B2 R JH 3k 4 222 W4 Bf 3% [(enzyme—
linked immunosorbent assay, ELISA ) , RayBiotech /2 ) J#6: Il 1.
1 FGF21 K-,
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1.3 %itss &%

R JH SPSS 24.0 HEATHL 70t 1 Shapiro-Wilk (W A5
B0 ) A 56 X 4% A AT IE A PEAL ), Levene ™ s K 96 4% 48 1
W J7 22 571 IES /A0 J5 22 55 Wi i GORH A 0 + bRl 22
(o £ 5) FR , 2R 1A FCER ST BEAR ¢ K556, A5 3 A 1) 3t
TR A B (Y 557 5D M, (Pys o P 13878, 20 IR] EL AR A
Mann Whitney U K455 . HEUFORH G150 (%) FRoR , 2 H I 1L
BRHRIRR . FCF21 /K2R Spearman #H 3¢ 43 #1 P-4
L35 FCF21 54548 F3 AH M o 2R logistic [B19 4347 F1 52
IR TAERRAE (receiver operating characteristic, ROC) i
BT FGF21 1€ GDM J& 35 112 W b i Rz FAN (B o 30 7K o
«a=0.05,

2 & R

2.1 24 AR A A AR AT R LAR

GDM MR E 22 10 2 4 8], AR08 A 7= 20 ) P35 gl ik
JE22 S G 7 L (H P>0.05) , T GDM £ 2 Fif BMI B
S T EF 4H[(21.2 + 1.5) kg/m?vs.(20.3 + 1.8) kg/m?;1=
2.388, P=0.020], {H 2 FL & 7 5 19 4< W] A% T 1w F 8 20
[(12.6 £4.2) kg vs.(15.3 +3.4) kg;1=—-2.873, P=0.005]. %1
JE T A1 JA b g A AR LS, GDM A Ak It 21 & 1
[(5.4£0.4) vs. (5.1+0.3)% ;t=3.937, P<0.001]. =5 I IfiL ¥
[(45+£0.7) mmol/L vs. (4.1 +0.4) mmol/L; t=65.099, P=

0.013]. ¥E 1k 11 & 1 [12.9 (11.8, 13.8)% vs. 12.1 (11.2,
12.7)% ; Z=-2.772, P=0.006 134 B & /&5 T W% 1F & 41, FCAbE
NE A SCHe br 22 I TR Ge 24 3 L (3 P>0.05) o #i4d: )L
I RES JRy , ALFE N 3 AR i R T L /D TG %
LS IG % 7 L(4 P>0.05) , {H & GDM 4L 2 L
A2 AR TR B [(3 334.6 £394.0) g vs. (3 220.3 +356.9) g; 1=
1.288, P=0.202] . K T it JL LL 71 (4.5% vs.2.6% 5 x*=0.233,
P=0.629) F/NT B WS JL(11.4% vs.7.7%; ¥*=0.320, P=0.572)
LS8 R M e H 2, AR 1,
2.2 24A19 o AE B B F K T 69 AR

GDM A A2 & H A1 i H FGF21 /KB 8 & F i b
1E F 41 [386.24 (256.13, 577.26) pg/mL vs. 239.71 (148.10,
378.48) pg/mL; Z=—-2.812, P=0.005], GDM £H 3 /1= JL Jif; #F
I T FGF21 7K -l [F] FF & F 1 W% 1F 5 41[74.78 (63.78,
106.11) pg/mL vs.52.74 (49.66, 65.16) pg/ml; Z=—4.427, P=
0.160], (H2E F G248 Lo CDMALZ24E ) A A1 & 13k
98 Z2 KT BH S 75 T IR I 5 4H[462.19(268.06, 883.48) pg/ml.
vs. 292.55(143.97,595.95) pg/mL;Z=-2.014,P=0.044], GDM
2R A LT I rh 98 28 KT T4 o T IR I 5 41180.85
(3295, 157.51) pg/mL vs. 49.45 (33.65, 121.26) pg/mL; Z=
-1.234,P=0217] HEF G245 Lo NREEEAEZ A M
AFH I 22 R TR G 25 L(P>0.05) o ZHA MG %
518 HE 2 HEAE GDM 4 B 2 7 55[0.122(0.043,0.179) vs.
0.042(0.015,0.127) ; Z==2.037, P=0.042], W3 2.

®1 GDME5MmMIEERBZE—MERILR £5;M,(P,,,P,;) ;n, %]

LD % I 4 (n=39) GDM 4 (n=44) WINCE P

(%) 32.7+6.2 329+5.1 0.177 0.860
TR () 393+1.1 392+0.8 -0.704 0.484
ZH7i BMI(kg/m?) 203+1.8 212415 2.388 0.020
ZH R (kg) 153+3.4 12.6 4.2 -2.873 0.005
3 bk (mmHg) 88.5+9.5 87.9+9.2 -0.290 0.773
BT 5 1 (%) 51+03 54+04 3.937 <0.001
[] #8222 % ( pumol/L) 8.2(7.6,9.7) 9.4(7.7,10.7) -1.570° 0.116
25 MU (mmol/1) 41204 45+0.7 65.099 0.013
Witk & (%) 12.1(11.2,12.7) 12.9(11.8,13.8) -2.772* 0.006
JIEL 1 B (mmol/LL) 63+14 63+1.7 77.807 0.968
H i =& (mmol/L) 35+26 33+13 79.000 0.655
HDL-C(mmol/L) 1.7+03 1.7+04 0.155 0.877
LDL~C(mmol/L) 33+0.9 35+1.1 1.036 0.303
JEEE I a(mg/L) 76.0(44.0,145.0) 82.0(33.5,196.5) -0.481° 0.630
A C RO B A (mg/L) 2.8(1.4,6.4) 2.9(1.4,4.1) -0.085" 0.932
TFES R Wi 2 (wmol/L) 606.0(357.0,606.0) 545.0(455.0,710.5) -0.236" 0.813
CJIK(ng/mL) 1.6(1.3,2.0) 1.7(1.4,2.4) -1.078" 0.281
J £ 2 (wlU/mL) 8.8(6.2,12.0) 9.1(6.7,13.4) -0.751° 0.453
HOMA-IR 15(1.1,222) 1.8(1.3,2.8) -1.011* 0312
HOMA-B 244.5(155.5,410.0) 225.0(132.5,358.9) -0.603" 0.546
WE DRI R (%) 39(38.5) 22(50.0) 1.114" 0.291
KR (%) 16(41.0) 20(45.5) 0.165 0.684
JTr= 4 (% ) 14(35.9) 25(56.8) 3.633 0.057
AL AR T (g) 3220.3 +356.9 3334.6 £394.0 1.288 0.202
KT IL(%) 1(2.6) 2(4.5) 0.233 0.629
NG IL(%) 3(7.7) 5(11.4) 0.320 0.572

4 : HDL-C,, high density lipoprotein cholesterol , %% 5 i 5 [ IH [# B2 ; LDL-C, low density lipoprotein , i %% & i &5 FAIH [ B s a, Z s b, P
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#2 2@EBEMFEPFGF21 ERMIEBKENKFLILEIM, (P,,P,)]
e I LE 2 GDM 4 VAL PAE
ZAFGF21 239.71(148.10,378.48) 386.24(256.13,577.26) -2.812 0.005
J 1 FGF21 52.74(49.66,65.16) 74.78(63.78,106.11) -4.427 0.160
TAE R 292.55(143.97,595.95) 462.19(268.06,883.48) -2.014 0.044
it 8 2R 49.45(33.65,121.26) 80.85(32.95,157.51) -1.234 0.217
AR R 4721.56(3 264.33,8 084.74) 4546.25(2 903.67,7 128.68) -0.669 0.504
JiEat R I 2% 23 133.86(18 122.08,33 826.14) 29 539.51(24 552.53,35 669.07) -1.771 0.076
PR NRHE R 0.042(0.015,0.127) 0.122(0.043,0.179) -2.037 0.042
B R /RIEER 0.003(0.001,0.004) 0.002(0.001,0.007) -0.441 0.681
2.3 HRILIE) f i RS RE B T 69 48 A P *3 FGF21EBRMERSHEMIE Spearman HX ST
Spearman AH )4 BT 7R , 22 141 A 1LV FGF21 KT 5 - A FGF21 ¥ 1l FGF21
4 LR ML I h FGF21 /K F 5 1F AR 3% (7=0.350, P= g P P
0.043), WLIE 1, Z2 I8 i 98 28 7K F 5087 AR LI I il v i;;ﬁ;ﬁf)( ) 02700073 -0.09 0513
, 7 . B RAMATE (kg -0.161 0303  -0.049  0.747
TP R (P>0.05) itk &E (%) 0.101 0576  -0.207  0.256
Spearmantf K53 [ 78024 e 22 7% (umol/LL) -0.099 0492 -0.112  0.434
600 =0.350 2SR (mmol/LL) -0.025 0.861 0216 0.132
¢ P=0.043 AL 1 (%) -0.048 0745  -0.042  0.772
JIEL ] 2 ( mmol/LL ) -0.020 0.892 0324  0.020
g i it =1 (mmol/L) 0.183  0.204 0.180  0.205
= HDL-C(mmol/L) 0.048  0.743 0.189  0.183
B * LDL~C(mmol/L) -0.036  0.805 0.240  0.090
2007 BT a(mg/L) 0.043  0.771 0.377  0.007
R C R 1 (mg/L) 0.114  0.429 0.049  0.733
* T B3 BRI TR (wmol/L) 0.109  0.450 -0.108  0.450
0 (') 5:)0 ) 0'00 ) 5'00 ; (;00 C Jik (ng/mL) -0.180  0.904 -0.040 0.778
BERFGR21 J % 2 (wIU/mL) -0.143  0.327 0.227  0.109
E1 232 ASNE LS FGF21 AT 5 FREF ML H FGF21 7k F HOMA-IR 01200410 0319 0.024
MM A4 HOMA-B 0.042 0779 -0.032  0.830
va ik s o N Bk )L AR U () 0.050 0745  0.133 0364
. 7 FGF21 5 45 R XA A 35 47 09 48 % 547 S 0035 0840 0473  0.002
Spearman A X431 7R, 22 A S A 1L FCF21 K 5 TSI 2 0031 0841 -0055 0.709
ZR T BMIZF S 04K () I 4 LA % It W% I B 4 A A A L A=
PR B O SEE . Y LIS P FGF21 /K5 22 4 il s ROCHHZ:

JIH [ (r=0.324, P=0.02) FIfE#E H o /K- (r.=0.377, P=0.007)
B OIE A 6, 5 22 0 HOMA-IR £ 1F # ¢ (r=0.319, P=
0.024) , 5 22 1 Ifi % 9 R K T 2 B IE M ¢ (7=0.473, P=
0.002) , Tfif 15 Z2 {iy BMI, Z% 31 8 < 44 5 &8 AoB A= LS A 1
BT, W 3.
2.5 FdadiE FGR21 K -F x4 A GDM #9458 4k
RVAG A ML FGF21 7K 15 7] LIS i GDM 2 Wik
fig, #4177 ROC Mgk 2l B oy Hr o o — 25 JE B ROC T 1]
FR(95%C1) 3 0.648 (0.527~0.768) 1 {8 47 4.75 mmol/L,
WEAL I Z1 3 11 ROC F AR (95%C1) 24 0.786(0.664~0.908 ) fit
FEB MK 5.55, #8461 & 11 ROC T 1 AL (95%C1) 24 0.680
(0.562~0.799) x££ I {H 4 13.25, 1 FGF21 454 =3 5 ROC
TIHFL(95%CI) 4 0.824(0.706~0.942) , WL 2.,

TR

7 e FPG

= GA

«~ HbAlc

e FGF21+HbAlc
+GA+FPG

T T
40 60

80 100

1-F¢ Sk
E2 Z{AR ASNA IR EIEFRISH GDM i ROC #i4k

T
120
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GDM S H5c WA IR R R AE 22—, AT 4K
P o , 3 25 10~20 4, GDM () S R A AL 45 % 8
o E R AE N2 1L T T 30% DL B AR
TR 4 R IR AT . A, GDM XS BEF PR
SR , 5% GDM U R B X404 F HIL i 5
Wi A5 A3 L, R AR A GDM A E G
PRI 2, - L o R 5 28 U R BB T 77 GDML &
g T B B AR R A $R R GDM AR T
AR N ASEASIN AR S LT Y= 1
Wi IE 5 44N, 2R BMI A B 8 & 15 B[R]
A AFGE R B, W WA 5T £ 4 i 5 4T AR O R RE 2
7™ J A B LR AR A A QI PR A XU A D), AR F
FEHE AR A TG 7 R, GDM ZE A R o 4 <
B AT R 4, BARER TG E L,
GDMFAE JL AR A= AR 5T i B ATS SR o - 1E % i, HL
B AE L AR BT R R i LA/ T iR S L )
e T E T IR A A o e K AT D el
—HB R A LI R ES R AEJE B AR LA K T B A7 7
PRI S5 XU o

FGF21 J2& B 41 4 240 it A < PR 0% 1 — A B
B, F2 AN 07 412 7=, 430 i PPAR« AT
PPAR~y PR H TR | AT AR T8 I 2 1 Al 3] 31K
MBS VR 3R E BRI S 327, IS FGF21 7K
SFAE GDM 2 S BLEH B BT HL R ik 5 2k n
H L, FGF21 K2k —28 B, 5 REAE 9T 45 R
— 3, AWFIE ML RIRE & B GDM 20 Fb R A Z2 04 1
W FGF21 K i3 TR 5 X AR AL, A, FLAd I PR
Gt & PRAE BRI 32451\ T2DM 3% A GDM H 3 1A
PO BRI P FGR21 b T B B H Ak R AT
FE A AR B2 S 00T IR 5 3R R KRBT LA, il T
KL F B R A X e ABFP i B T FCF21 4K
Pio AWFIEEERE R, GDM 221 1 375 8 2K
W T e, BRER B AT FRAIL, X 5 BE AR A R 45 2%
— O, ARWFFEAE R AELEHTE LB I FGF21 2
Z BN A1 L R B BRI B9 & B GDM 41T
Az LI LA RGF2 1 7K S [R) A 347 785 T 14 1 4

K- 2843 S0 J& i AR A LB I 9 FCF21 R 47 4H 3¢
AT, R BLPI A E PR A G, R g SRR R
GDM (&3 I3 FGF21 K1l fg th 3t &, HZ2 Ak
W FGF21 7KV 1] LSE M A LIS I FGF21 7KK .

T AIFFE 4G HY I 80 PR e i) ik £ 25 s
(R 5 R 12 5 GDM B &t A2 , I ELB 43 g s A1
TR SR A R B AT REfE % IR R
i i FGF21 7K -5 2 7 1fi A ot A 95 b 147 A0 & 1
ST BIRGE S B AR LB Il FGR21 /K- 5 221
(1) HOMA-IR 84 I8 Z /K7 R EBEAIE o 2
EAHR . X HRHTE L FGF21 K- 32 w5 ml fig 5
2P0 103 1 5 R ACHTRIAR BT ARI S 8 AH DG, R B4
Al RILZ B , BAR GDM Z 3 A i 1 448 K 1] g A1
TIEE 2200, o A L A R B 7594 e T 1 6
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