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[Abstract] Objective To explore the relationship between serum vascular endothelial growth factor
(VEGF) and its receptors for VEGF(VEGFR) levels in gestational diabetes mellitus (GDM) women and
their perinatal outcomes, and biological effects of serum soluble receptors-1 for VEGF (sVEGFR-1) levels
of VEGF-VEGFR axis played. Methods From January to December 2011, a total of 100 cases pregnant
women diagnosed with GDM between 24-28 weeks gestational age were recruitment in this study as GDM
group. Meanwhile recruitment of another 50 cases of normal pregnant women of corresponding gestational
age as control group. Extracted blood samples of pregnant women in two groups, measure glycated index:
Fasting plasma glucose(FPG),HbAlc, VEGF. After intervention treatment to GDM group,measured FPG,

HbAlc, VEGF again and comparison to control group. Collected after delivery of placenta cryopreservation
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for analysis of tissue expression of VEGFR protein. And collection of maternals and infants clinical
information. According perinatals outcome of GDM group, pregnant women were divided into perinatal
outcome normal group (n = 66) and perinatal outcome abnormal group (n = 34). Informed consent was
obtained from all participants. Results () GDM groups had higher serum VEGF levels, HbAlc and FPG
compared with those of control group were much higher, too (P<C0. 05). @ FPG in GDM group in late
pregnancy after intervention treatment. was significantly lower than that in control group(P<C0. 05). Level
of HbAlc in GDM group and in control group had no significance difference (P>>0. 05). Level of serum
VEGF remained high. @ In GDM group. maternal serum VEGF and sVEGFR-1 levels were negatively
correlated(r = — 0. 497, P < 0. 01). @ Serum VEGF level in perinatal outcome abnormal group had
significantly higher than that in perinatal outcome normal group (P<C0.05). @ Multivariate unconditional
logistic regression analysis showed that VEGF was a predictor of adverse perinatal outcome in GDM(OR =
5.196,95% CI. 1. 845-14. 610, P << 0. 001). ® Determined by Western blotting of VEGFR protein
expression in the placenta was also much higher of pregnant women in perinatal outcome abnormal group
than that in perinatal outcome normal group (P<C0.05). Conclusions () High serum VEGF is negative
factor for the GDM perinatal outcome. High levels of VEGF can be used as a GDM abnormal perinatal
outcome predictor. @sVEGFR-1 may be in the blood circulation by competitive binding VEGF. Inhibition of

downstream signal transduction. Lower serum sVEGFR-1 levels could be as the GDM lesions of VEGF-
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VEGFR axis overactive biomarkers.
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(International Association of Diabetes and Pregnancy
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K Ay ) ) 52 25 15 1 4F (fasting plasma glucose, FPG)
(UL YR FTBR 12 9 B R & Bk A1) . #7 FPGZ=7. 0 mmol/
L8012 0 8RR PR 8 IR 9T 5 BT R T 22 1 b
RIREE ;2 5.1 mmol/L<<FPG< 7.0 mmol/L, N2
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SZARXT G AN HUE ] &L IF 5 =22 2 3 I R BIF 5 0 1
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W= R AL )5 e GDM 42 L% 415 GDM
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FAY W 43 5 . GDM 20 5 % 8 4 28 4 23 i ¥ Jbk af
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> 5 min, il 8 MG PRAET —80°C 2544, I Tl i bk 48
b5 :FPG {fi , HbAlc & VEGF, A] %P 145 N iz 4 KR+
%K (serum soluble receptors-1 for VEGF,sVEGFR)-1,
VEGF B 45 2 Wik ) &2 (R&D A dl L £ ED R 38
ek ELISA £ 0, F 5 2 IRIBCF- 3418 , B AE 1 5 7™ 4% %
PR G U W 5 AT HR A
1.2.2 fafdgih VEGFR RS REINE  RH
Western Blot £l 74l 2 i 8 41 21h VEGFR & H #
ki, OMEHLRRARBCAERILE GG B S, T
MR Je RERRAR (1.5 em X 1.5 cm) , JEJ&E W% T
OY BB AR B . QbR A b B AR AR BT B S R T
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BRI A, A 1 mL ¥ Lysis Buffer, 3% JH 3% 5 57 3%
A WAHAY KRR 1.5 mL SR E.08,
10 000 r/min B0, B 0220 84 mm, 4°C T &
L 5 min; B IE R 2 0 R B8, B o &%
HAEE Y, & A & & % Bradford % f H. 4 2% J5 4%
FE T —80°C ik S L & R il . @D SDS-PAGE Hi Uk :
2920 pg B AR . R 9% SDS-PAGE ik,
(D W 3k 7 B« v UK S R TS TR % P Hh 30 5 min s 26 4
EEREAEE L HEAT 9OV H K LYK 70 min, © A < R B
B A 5% B RE W5 Ky PBS ¥ % i 3] 30 min,
©—Hi. P4 H:—Pi A VEGFR LA 1 = 250 i kg, =
M&5E 1 hs PR ] PBS PE# 4 . 15 min X1 K,
5minX3 W P 1 2 500 MR, EiRG A 1 b
0.1 mol/L NaOH 3k JIi # bt 14 = . 47 B-actin 2 Jf
PR LL 1+ 1000 i B, ikl L. @85 50 mg/
mL NBT 20 pL, 25 mg/mL BCIP 20 L,k H pH {H
8.0 1Y Tris-NaCl ZZ v il #i BE 2 10 mL, & T W5 &
L TRRR EAEE IR AT R 5 min, 455 R EMR
SIATA BT o LT FR RO 5% B A 0% 3R R Ry RR 3 Ol %
TR
1.3 SitEH&E

AR R ] SPSS 11. 5 Geit##if kit 481t
AL PR, ROIER SRR ot s FOR L PIREA T 1L
BORH ¢ K5, AH SOG40 >R ) L ZeoMl ¢ 5 18103 23 B
(a=0.05), Z2IHIME VEGF 235 K40 Hr % FH3E &%
2 H % logistic MIH43#1ik ., L P<0.05 R ZSA
it Lo
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2.1 GDM A RHEZFWMETESWRBAMBE
VEGF,sVEGFR-1,HbAlc.FPG {& Lt
Zality Sy 28 ~32 Z JE I, GDM 41 5 % B 41 22 4 1y
% VEGF, sVEGFR-1, HbAlc, FPG i &8 (% 1),
GDM &A% T WG YT J5 - g VEGF, sVEGFR-1,
HbAlc K FPG {5 % B 41 Fb % (o 86 399 0l 9 A A
(F£2),
2.2 GDM A Z Mm% VEGF 5 sVEGFR-1 {48 3 1%
GDM 412 117 VEGF 5 sVEGFR-1 £ i #f %

x1 Wi ZE M VEGF,sVEGFR-1,HbAlc & FPG {H L% (2 %)

Table 1 Comparison of VEGF, sVEGFR-1, HbAlc and FPG between GDM group and control group at 28-32 gestational weeks
(x*£s)
2 5 n FPG(mmol/L) HbAlc (%) VEGF(pg/mL) sVEGFR-1(pg/L)
GDM 4 100 6.27+0.88 6.45+1.26 211.17+27.19 16.23+1.57
X B2 50 4.81+0.72 5.68+0.52 94,35421.18 29.36+2. 14
t 2.87 2.61 13. 34 10. 42
P <C0. 05 <20. 05 <0.01 <0.01
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%2 GDMAHZALTHIAIT)G . 11 VEGF.sVEGFR-1,HbAlc & FPG {H 5% B4 ke (2 +s)
Table 2 Comparison of VEGF.sVEGFR-1,HbAlc and FPG between GDM group after treatment and control group(x=s)

21 5 n FPG(mmol/L) HbAlc (%) VEGF (pg/mL) sVEGFR-1(pg/L)
GDM 4 100 5.69+0.74 5.7140.92 204. 27+ 28. 38 18.56+1.61

X R AL 50 4.70+0. 69 5.47+0.53 91.50+20. 42 28.15+1.95

t 1.76 1.85 12. 84 9.13

P =>0.05 =>0.05 <0.01 <0.01

(r=-—0.497,P<C0. 01), L Z& [0l 5 43 #7 $& 7~ » — &[]
MHL R LI EHL R BRERR A Y=0.5167X+
1. 4683 P i 240K 0. 7269,

2.3 GDM E4ILREHS GDM B4 JLEFEHBE
% VEGF 7k E Lk &

Rl Az JL 5o 1 B 3% 13 VEGFE /K [(277. 83+
17.1D) pg/mL]# F Bl A JLIE W 4 B 3£ [ (192, 13 +
10.84) pg/mL], H 22 7 A gt it 5 & L (¢t = 2. 897,
P<C0.05),

2.4 HHSHEHIGDM BLEIREEENRKEE
E i)

FIH 2 %5 2 o0 [l H iz Bk AT A LR W 45 R
e Z R Z BNIE 587, 9 A FE 4G : OGDM 22 1
AR (XD s @ 2217 13 VEGF K (X2); @ FPG {8
(X3); @Z AR 23057 RO (X4) 5 © Z2 10 %5 14 1)
PG ML (X5) ; ©® 2240 HbAlce /K (X6), Xtk 6 Fh
PRI 2% SR IBURH I 42 1) » sl B0 O AR ELE R . 3 BT 4 2R R
X2 /2 GDM 4 {4 L 45 s = % By e B I % (OR =
5.196,P<C0.001, 95%CI. 1.845~14.610), Z2iH 1L
15 VEGF KV HE & 2 & logistic [m] 5 A A .
P=[1/1+¢]—(—15.130+1.838X2).

2.5 BAfA4ALTh VEGFR EEMHEMKRIES

GDM R4 LS % 4G #4120 h VEGFR & 1 #
Xf ik HE (0. 27440, 085) i # B T GDM [l JLIE %
2H(0.12740.047) K XF B8 2 (0. 05240. 018) , 22 7
BT FE X (P<<0.01), 48l VEGFR HH
F2iA 19 Western blot Lk & (] 1),

1 2 3
VEGFR o : :"
100 kD
( ) E
B -actin

(210) T —

1 JREALUh VEGFR R A MR A L5 (1. X B 40 5 2. GDM [l 4 JL
1EH 4153 GDM [ A LS % 41)
Figure 1  The expression of VEGFR protein in placental tissue (1:

Control group; 2: Normal perinatal child of GDM; 3. Abnormal

perinatal child of GDM)
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JIf B 7E 3 AN A SUIE 2 40 ) BE R RE T 45 4 A D T 8
SR E RN R A . VEGF J& M 48 4= il ¢ #
PR« 2 — ot I P R AN A R S s IR 24 4y
£ TS S O 1 R A o ST S a1 U S
VEGF i & 5 1% 2% F1 7 B % R W 32 18 VEGFR 45
B o T S R R T PN R A M A LR R SR s
A4y T A2 %, VEGFRL J& T B 2 R %
B Z KB —Fl, 5 VEGF B A7 1R & 0 45 & & 1 2% A
J1 s T A5 4 R R A N B A B 3 BE AT A L O B
KS5IE O A M . e 8= — F0 0 A i 5 1 45 1Y
WEHSTERA&NE LT RILGE WA KRS,
VEGF k% H M. W5 &M, VEGF 7E 3Z K 0P
HERSEDTLEEEZEEN . IS 5B ERNG&E
K i BRI L4 B L 4T UR IS R A 41 20 VEGF mRNA £
k5 & VEGE AKF¥ 8 8 BT 78 iR &8 8 &
H BILENAE KR, VEGF &% & 2 001E .
sVEGFR-1 fA7E T ¥ 3% )2 40 M, o9 W51 2 o 41 B i 3
ik sVEGFR-1 ¥ 0] [ VEGF 5 VEGFR (¥4 4
SN, FRHATER RN, —Jy 1 sVEGFR-1 7] H #2
SR E Z K VEGFR-1 52 4456 VEGE; 7 —Jr
1 sVEGFR-1 fig 5 i 5 1 % {& VEGFR-1 & KDR J¥
PSR R A AT 58 A BH T VEGE (19 £ ¥ 2= D) R
— N KT sVEGFR-1 A S — iy 5 M il 45 T2
B 1k 50 5 38 22 i AT B B L

H AT GDM 3477 =2 B2 58 2 X 2 40 1K £ 8 1 ok Jg
B FIR Y7 LA B 1 A O 0l B AL 5. 2008 A Rl B
MA R Uk 45 A (hyperglycemia and adverse
pregnancy outcome, HAPO) W57 45 R R W . b 35 42 10
LA 26 95 T R A iR 2 R AU 2 3 2k % 12 1 Ay
SR O& TIRYT /& 15 R MU AL IR 25 )Ry - Y2 4 1 TC 22 18
S8 2011 AR N ZEARBE 2E AT 7 1 G A K o3 I 2 10 3
I 11 295 i, Horp Z2 iy o 24 ~ 28 ZE E I i N
GDM 2240 784 B, AR AR Wox, GDM 42211
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il VEGF, HbAle K FPG ¥ 2 & T X B 4
(P<C0.05), GDM 22102 T WA I7 Ja » H 28 i 1 B 1
B O S A HbALe S XFHR 4l L8, 2 R LG i &
M(P>0.05) B LV VEGF 7K 475 08 55 48 = K F-
IR QR X GDM 2 37 2 vh M 3R A7 3R 97 - L I bl
T2 M I AT [ 2 1 {0 VEGE Rk 722 h ]
L A TR R K. X O 580 VEGF & %
TR 1) o T R B B UL, 1 GDM. AR 9 A PR
TIE A 2 L B 6 Ak 2R 7= ) Ak F 38 v K O I 1 B
B Al U7 =W 1R/ S W S = e [ Y
VEGF 1t fif %3k, VEGFR-1 /£ J 7 5 VEGF # 17
RIS W S R MG 2 iR, 5 VEGE 258 )5,
T o SRR I P R A B RG GE S R RS L 2 5 B AR
LTI, AT R IG SIE BB My FAEY kA, 5
Jif #10 B R AE B YIA ¢ . GDM 2210/ VEGF i 4E nf
e REURILIE A K KT F 5. IR LR R
FrE . AL R XY, GDM [l A L7 # A B R
GDM [l A4 JLIE % 4B 55 0 i ¥ VEGF 7K F & 3% T+
ELEREGIT S E N (P<0.05), ZHZEIELME
logistic [T 53 #7285 S 42 /8 . VEGF J& GDM K K il A4
ILES R fa ke B F (OR = 5. 196, 95% CI: 1. 845~
14. 610, P<C0.001), % | Western blot & [ EJ i &
I G B4 2 VEGFR 2 [ 3k 8 78 GDM [l 4 )L
ST R . X R m VEGF IiL%E f& GDM [ 4: L
S5 R AN F R 2 22— iR SR I HiE 5 GDM A L
NELERMIA# Y VEGFR & 12 /%1, Kk,
ARHFIE LS Bk, D IE VEGF & /K7 /£ GDM
AR FEE LS5 R 15000 48 bR, GDM 4 22 1 il i
VEGF 5 sVEGFR-1 /K¥ 2 i fH & (r=—0. 497, P<<
0.01), K} 78 1L 76 ¥R v sVEGFR-1 W] 3@ 5 3% 4+ 45 &
Jr f VEGF, Ml H T i S 1F 8. © g ik
sVEGFR-1 7K 1] £ 3 GDM 525 VEGF-VEGFR
B BEVE BR B AE AR L . H T ARG A2 I ) K 4 9 A
A BRI TG 5 38 B FRE U7 43 GDM 3, 5 82t
UM AT GDM B3 1L iE VEGE KVt — 238 B .
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