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Changes and clinical significance of serum Lipocalin-2, sFlt-1 and PIGF
levels in patients with gestational diabetes mellitus and preeclampsia

ZHANG Wei
( Tongji Medical College ,Huazhong University of Science and Technology , Wuhan 430000 , Hubei , China)

[ Abstract] Objective:To study the changes and clinical significance of serum Lipocalin-2, soluble vascular endothelial growth
factor receptor 1 (sFli-1) and Placental growth factor (PIGF) levels in patients with gestational diabetes mellitus ( GDM) and pre-
eclampsia (PE). Methods: A total of 196 pregnant women with singleton pregnancy who were regularly checked and delivered before
pregnancy were selected ,among them,51 cases of normal pregnant women were group A,74 cases of pregnant women with gestational
diabetes were group B,and 71 cases of pregnant women with gestational diabetes and preeclampsia were group C. Group C was divided
into mild PE group (n =39) and severe PE group (n = 32) according to the condition. The serum sFli-1, Lipocalin-2 and PIGF levels,
free fatty acids (FFAs) ,uric acid (UA) and triacylglycerol (TG) level,and 24h urine protein, the insulin resistance index (HOMA-
IR) were compared between the groups. The clinical significance of sFlt-1, Lipocalin-2 and PIGF levels and their correlation with 24 h
urine protein, FFAs, UA and TG were analyzed. Results: Serum sFlt-1 and Lipocalin-2 levels in groups B and C were significantly high-
er than those in group A, and group C was significantly higher than group B (P <0.05) ,serum PIGF levels in groups B and C were sig-
nificantly lower than those in group A,and group C was significantly lower than group B (P <0.05). The 24h urine protein and FFAs
in groups B and C were significantly higher than those in group A,and group C was significantly higher than group B. The levels of UA ,
TG ,and HOMA-IR in group C were significantly higher than those in groups A and B (P <0.05) ,but there was no significant differ-
ence in the levels of UA, TG and HOMA-IR in groups A and B (P >0.05). The sFlt-1, Lipocalin-2 ,24h urinary protein, FFAs, UA, TG
and HOMA-IR in patients with severe PE and GDM were significantly higher than those in patients with mild PE and GDM , PIGF levels
were significantly lower than those in patients with mild PE and GDM (P <0.05). Pearson correlation analysis showed that serum sFlt-

1 and Lipocalin-2 levels were positively correlated with 24h urine protein, FFAs, UA, TG and HOMA-IR (P <0.05) ,and serum PIGF
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levels was negatively correlated with 24h urine protein, FFAs,UA , TG and HOMA-IR (P <0.05). Conclusion: The levels of sFlt-1 and

Lipocalin-2 in gestational diabetes mellitus with preeclampsia patients are significantly increased,and the level of PIGF is significantly

reduced ,the levels are related to insulin resistance and dyslipidemia,the joint detection of the three is of great significance for early pre-

diction of renal impairment and gestational diabetes mellitus with preeclampsia disease.

[ Key words] Preeclampsia; Gestational diabetes mellitus; Placental growth factor; Lipocalin-2; Soluble vascular endothelial

growth factor receptor 1
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GDM ) i —Fift 5 DL 1) 4 9 1 0F: & iE , B¢ [ A % g %6
K0y 5% AN EEHT ETH R RS K
TR K216, ] 5 51 & 1R T ( preeclamp-
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JiL o3 WA A R DR 1, H 5 N B T RE S AR R
PR e 25 a5 1k 5™ . BEEERFEY £ W, GDM
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FRERIFRY = HF5 GDM &I PE KW A X,
{HOCT = F G R () I IE 20 AR XS D UL, AR ST
B % GDM & Jf PE Il 3% sFlt-1. Lipocalin-2 |

PIGF 7K VA8 1k 2 Hilm IR & X
| AR

1.1 —fgsEe

PEHL 2017 4F 12 A % 2019 4F 12 A 42 RHE K
[R5 = 2 Bt 196 461147 22 iy s 10 4 A5 O 3 U 1) 2R i
TR 2P 4 SR I 58 X 52, AR A Ui 5 O 1 L 0 R A
HOIEH IR, n =51) B 4 (L IRA I GDM,n =
74)F CZH(GDM I PE,n =71), A )™ id
28 4, 47710 23 4 ;B A 0 38 fil, 4= 1 36
B3 C 4R =40 37 B, 47740 34 i Ao 4 B
FRPE G A, BE A RBAERE, C A%
W R R4S R R T A 4R B 41 (P <
0.05); Hfh 8 b5 b 48, 2 R LG ¥ B X (P >
0.05), W& 1, CAFMIEMRE > HEE PE(n =
39) MIE L PE(n =32) . G4 AARME: (1) £5 6 £ E B
JRAG B 43 5 TS g 11 IR A A T O % v
B (2) 5 4 TR AT 4 R 0 R e 6 F e
¥ PE SWibR e . HEBR AR AR (1) A A AN REER
I S TR S TN R sl s A (2) A R
RGEIA; (3) B IF 2008 W R 18 M & ik 5
JIESE I IR G PR 5 N I R L £ R AR o A i
S (4)BRFERT 3 AT R 5 m iR AR 25 W
(5) G I AE MBI o

Rl BHBE-MABLE(x xs)

Gkl 28 () FiR () FPSRIE (mmHg) W JE (mmHg)  Zoi R R A (kg/m®)  Z2 M) (K it (kg/m®)
A#(n=51) 37.21 +2.33 28.37 +4.56 65.39 +6.20 112.46 £7.93 21.93 £3.33 26.12 1.82
B4 (n=74) 37.152.14 29.46 +4.82 67.23 +6.63 115.63 £7.36 22.16 £3.26 26.33 +1.58
CH(n=71) 36.37 £2.35 30.13 +5.40 95.43 +8.76"% 157.89 £10.23"" 22.64 +3.30 30.27 £2.26 %
FAH 0.724 1.841 8.839 8.502 0.028 9.255

Pl 0. 696 0. 398 0.012 0.014 0. 986 0.010

«*P<0.05,5 AZiAat;#P <0.05,5 Batak,
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3T WK A H W R S I8 Bl B Bk
4 mL,3 000 rpm E5.0» 10 min) 43 B I35 )5 G5/ . K
FH IR S % W B v (ELISA) 4G 1M ¥ sFlt-1  Lipoca-
lin-2 \PIGF 7K, 355 & ¥ 1 [ J - R&D Systems
O E)EAE AL BRI RS S IR B AT, A B B
AL S BT ARG 24 h PR EE U S IR TR (FFAs) |
PRIZ (UA) L =t H il (TG) ZKF o I AR 25 48 A 1

B B B ARG B (HOMA-IR) ,HOMA-IR = %5
[ & 2R x A3 R A /22. 5,
1.3 MEER

(1)A B.C 4 sFlt-1  Lipocalin-2 \PIGF .24 h J}
M FFAs UA TG /K & HOMA-IR ; (2) AS ) £ &
PE & % sFlt-1, Lipocalin2, PIGF .24 h JR & H .
FFAs UA TG /K-F &2 HOMA-IR; (3) sFlt-1 | Lipoca-
lin2 \PIGF 5 24 h JR#& H .FFAs ,UA ,TGshuping
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K H] SPSS 19. 0 B 4 % B4l #4770 A 5 AL B,
TR (v +5) KR, R ¢ K508 07 2250 M1 531
BRI n (%) 1R, R x° K8, A 56 1 SR H
Pearson A G 3 Hr. P <0.05 WERARIT¥E
s
2 #R

2.1 &4 sFli-1,Lipocalin-2 } PIGF 7k S Lb %5

1fiL % sFlt-1 ,Lipocalin-2 /K3 % ,C 44 >B 4H >
A (P <0.05) ;17 PIGF JK-FLL#, A 4 > B 4
>CHH(P<0.05), &2,

£2 KAME sFlt-1,Lipocalin2 B PIGF 7K E L (x )

Lipocalin-2( ng/mL)

415 sFlt-1( pg/mL) PIGF(pg/mL)

A#(n=51) 1532.48 +783.25 27.57+5.64 531,77 £102.37
B4l (n=74) 2434.59 £ 821.44 36.59+5.04 405.67 £103.73 *
CHl(n=71) 3818.95£1239.86 *F  59.56+7.14 " 175.86 £76.16 * *
F 17.385 9.033 7. 642

P <0.001 0.011 0.022

#P<0.05,15 A Z1ARM;#P <0.05,5 B 1401,

2.2 &ME24 hREH.FFAs UA, TG kK E K HO-
MA-IR bt %

24 h JR&EH FFAs [h#, C4l >B 4] > A 4
(P<0.05);C 4 UA.TG &% HOMA-IR /K& F A
B4 (P<0.05),/H A B4R LEIT¥E X
(P>0.05), W33,

£33 HHE24 hREH.FFAs UA TG 7K K HOMA-IR L% (x + )
28 5 24 h JREH (g) FFAs( mmol/L) UA ( wmol/L) TG ( mmol/L) HOMA-IR
A#(n=51) 0.15 0. 10 475.57 £76.73 245.70 £38.35 4.59 £0.43 1.47 £0.38
B4l (n=74) 4.06 £0.12" 561.24 +81.35" 275.34 £39.74 4.70 £0.48 1.49 £0.40
C#H(n=71) 6.24 £0.26"" 825.39 +105.23 "% 378.25 +54.38 " 6.58 £0.78 ** 2.08 £0.74 "
F i 66. 941 7. 440 10.015 26. 659 37.815
P 1 <0.001 0.024 0. 007 <0.001 <0.001

xP<0.05,5 A Zi48k;#P <0.05,5 B 2483k,

2.3 AE®TE PE BEHMF sFlt-1, Lipocalin-2,
PIGF . FFAs ,UA TG 7k F % 24 h [ @ H .HOMA-IR

tb &
HE PE 4 & H M7 sFli-1, Lipocalin-2 | FFAs |

UA TG } 24 h JR# 1 HOMA-IR /K ¥ T2 PE
4 ;PIGF /KR T4 PE 41, 2 S WA Gt 8 X
(P<0.05), W4,

R4 AEIEE PE BEMF sFli-1,Lipocalin-2 [ PIGF ,FFAs UA TG 7k £ 24 h [REEH .HOMA-TR Eb B (v =)

A5 sFlt-1(pg/mL) Lipocalin-2 (ng/mL) PIGF( pg/mL) UhREA(g) FFAs( mmol/mL) UA(pmol/mL) TG(mmol/mL) HOMA-IR
BIEPE4(n=39) 3702.95 £1019. 67 55.79 £7.50 213.35£95.37 6.02+0.62 810.40 £40.67 354.39 £40. 14 6.36 +0.62 1.97 £0.51
FEPEH(n=32) 4293. 86 +1293. 32 66.22 +6.70 160. 81 £66. 36 6.49 £0.71 851.29 £40.34 378.25 £46.30 6.63£0.43 2.32£0.55
g 2.153 6. 114 2.730 2.977 4.231 2.326 2.085 2,777
P 0.035 <0.001 0.008 0.004 <0.001 0.023 0.041 0.007
2.4  sFlt-1 Lipocalin-2 \PIGF 5 24 h [R&E H .FFAs,

UA.TG % HOMA-IR fy#H % M 3 g

MM 43 M1 7R, B L% sFlt-1 | Lipocalin-2
JKEL5 24 h JREH .FFAs \.UA TG & HOMA-IR £
EHISE (P <0.05) ;1L PIGF /K5 bk 4845 1
MK (P<0.05), WS,

#& 5 sFlt-1, Lipocalin2 PIGF 5 24h [ E B .FFAs UA,
TG % HOMA-IR B948 % Mo 47

. sFlt-1 Lipocalin-2 PIGF

LD

r fif P fii i P rfif P g
4 hREA 0.578  0.005 0.541  0.007 -0.572 0.005
FFAs 0.628  0.002 0.583  0.005 -0.617  0.003
UA 0.653  0.001 0.721  <0.001 -0.762  <0.001
TG 0.579  0.005 0.468  0.009 -0.561 0.006
HOMA-IR 0.679  <0.001 0.782  <0.001 -0.682  <0.001

GDM & Jf PE FR 35 P9 Rz 33 475 A B & 2R HK 40
L, AN SR, K ai GDM 5 5 & A R
PR RJL B R LS B R A A L e R
ZASE R JET, CEE WG . MR %
B, GDM & Jf PE & & = J5 5 & 18 PR K B 4 4E |
JREE B Sh RE B f LA S 9 i ThBE 2L, 72 )5 2
AR N 2 R PR A0 F s TR A

PIGF i T N YL A {& 14 5 &5 B [m] U5 T 1l 48
FEAKKHT (VEGE) , J& T RN — b5t , & —Fh i
I AE PN B A0 I R B A 1% 7 40 B 43 8 1) R R B R
F, B A A 42 2 1 4% 4 ak . sFlt-l J& PIGF il
VEGF i 4 $t 70, v 42 #F il 48 /) B 4= Je 9 2 1%
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B A BFsE U ESE, sFlt-1 5 PIGF #il VEGF 4%
G5 WA T 1 Z 4 M, BB PIGF Fl VEGF
AW, 5 B0 A A B i, Lipocalin-2 72 43
T ANRE il S L, A 2 EH NS H S A N
B 45005 B P8 R AE B e KoM AR I ZE AL A G

KB4 B B s, GDM 43 PE & % IfiiE Li-
pocalin-2 .24 h JR &5 H .FFAs /KEH IEH AT+ 5
(P<0.05),H GDM &3 PE ¥ & F ¥4 GDM &
# (P <0.05);GDM & Jf PE B # & % & 46 ek
T4l GDM IE# A (P <0.05) ;GDM & 3 & i PE
B # Lipocalin-2 24 h JREE H .FFAs \[UA TG 7K K
HOMA-IR & T4 % PE % (P <0.05), ¥l M Li-
pocalin-2 i SEZ N T %06 & Az o #2 , 1T BE 2 B Dk i
N B0 B g R M O b 45 R R,
Lipocalin-2 5 fig Qi % 45 45 J¢ HOMA-IR £ IF A0 ¢
(P<0.05), A n] 38 iof Bk 5 ZHPT & A IR £ L
— AR A T R R g BE i Ak ] i gE B, S
S HE T 5 1 L Y R 4 45t 2 5 30 PE R
UL BRI PN R 40 B A 05 T R 2 1 o i S R K
P, #E— B Lipocalin2"7"  fy gk Al W, GDM &
Jf PE fB35 1A P g 5 2 R bt K it B A 15 25 6L Bl s
E JR T R, Lipocalin-2 7K 7 A 2 B2 95 7™ 26 F2
AW 45 R 8 & B, GDM  GDM 4 3f PE £ 35 Il 3
sFIt-1 7K PEGE# A FHE (P <0.05) , H GDM & Jf
PE B # & F GDM H % (P <0.05) ;17 PIGF K
BIEH AR (P <0.05), H GDM 4 Jf PE &35 1I%
T GDM % (P <0.05) , 5AH M4 R — 2, #&
/NG sFlt-1 (PIGF W REZ 5 T PE ) & Wit 2, iX
550 e 2k i Ay %, sFli-1 B g 7t &, PIGF B &
B, BN T Y 8 & A B 5 g A
I, 5 R NG S A S, 6 PIGE 20 W6 L& 1, T
F 2 18] - M B WE IR, sFl-1 7K SF B8 TF i . M e
PRSI sFlt-1 KE 524 h JRE .
FFAs UA TG }, HOMA-IR £ iEAHE (P <0.05) , Il
i PIGF /K5 L iRfEts 2 MAHIE (P <0.05) , % H]
HZInT GDM &3 PE %9k 9 & A=, 7T AE R il &
BRI HEBEN S HEE . ARG R ER,
GDM 4 Jf PE 835 24 h JR 1 . UA K- bl 45 5 1%
JUE AR BT R (P <0.05) , 80K BOE AT BRAETE
B g S 5 RO .

2t | ,GDM &I PE & 17 sFlt-1 Lipocalin-2
IKAEFH 8, PIGE 7K SF-FEAG, oK P 5 1 5 Z 488t R
AR ZE AL ¢, = 3 6 A A I e 7 4 130300 B o e
$ .GDM £ Jf PE %% A H 2 5 ,
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