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W OE: BM T ﬁ%%ﬁ Al # ( preeclampsia, PE) Z:4a#k &% F B -F la (hypoxia inducible factor-la, HIF-la) %
1511549467 G/A 15,5 % At Aede i HIF-1a B8 1 K A K B F (vascular endothelial growth factor, VEGF ) 7}<%/§LL7
et EARE G AN, Fik B 2020 F 1 A ~ 2021 F 3 AR T ALER Fo ERREI T ELRARKER 103
%) PE %42 /% % PE 48, 3F PE & %42 120 BIVF 4 #1840, 4 A4 o7& HIF-1a #= VEGF K -F, F) & 2+ HIF-1a & A
1311549467 G/A A% 5 % Mt 47547, Z58  PE 4L HIF-1a K- (23.92+5.06pg/ml) 9 23 T x40 (4.98+1.32pg/
ml), @ VEGF K-F ( 86.37 +20.64pg/ml ) ¥ AKX F 3 820 ( 195.18 +35.21pg/ml ) , £ A it 5 & L (1=13.0542, 9.1475,
¥ P<0.05), ¥£&PE Z4a HIF-1a /K-F (40.86+6.25pg/ml ) ¥ 2% T4 & PE Z4a (12.06+2.93pg/ml ) , 7 VEGF &
F(132.84 £ 27.52pg/ml )¥ BAK T %2 % PE F-4a( 285.72 + 41.37pg/ml ), R A2 PE £ %4 %t 5 & X =10.631 5,7.194 3,
¥ P <0.05) . PE 4L HIF-1a 2 1511549467 G/A 15 & AA AR A F= A FE A FME (36.89% #249.03% ) MB35 T
2t PB4 (17.50% #= 30.00% ) , ZFH % FEL (=73745, 48267, 33 P <0.05) , £ PE F 42 HIF-la L K
1s11549467G/A 15 & AA LR A F= A S5 KL R IRF (45.24% = 57.14% ) P& T#JE PE Z4a (31.15% #= 43.44% )
EFAGTFENL (=42086, 46197, ¥ P <0.05) . AA L HA PE F42 HIF-1a K-F (37.96+8.13Pg/ml) M 25
F GG #= GA A B A F4a (1529 +2.45pg/ml, 16.38 +2.93pg/ml ), £ F A %it 3 &L (1=6.9042, 6.1576, ¥ P<0.05),
71 GG A= GA R B A sk £ F £seit 3 &L (1=0.914 5, P=0.071 8) , % Pearson A8 %547, HIF-la K-F55mt5 "~ &
ZEZEMRE (1=0.6174, P=0.0359) , 1 VEGF K-Fhmtg = EREE R4k (r=-0.6913, P=0.0311) . £&5i® PE %
42 HIF-1a K-F8A 25+ %, @ VEGF K-F9 ZHAK, H5mtE = ER2EA %, Fla HIF-la &K rs11549467G/A 15,5 % &
MhEREEERELE—FMMER, TS PEAAREEAEME R,
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Abstract: Objective To understand hypoxia inducible factor-1a (HIF-1a) in pregnant women with preeclampsia (PE) correlation
between HIF-1a gene rs11549467 G/A polymorphism and serum HIF-1a and vascular endothelial growth factor (VEGF)
expression with disease severity. Methods 103 pregnant women with PE from Longhua District Central Hospital and Longhua
District People’s Hospital in Shenzhen from January 2020 to March 2021 were selected as PE group,and 120 cases of non-PE
healthy pregnant women were selected as control group. The levels of HIF-1a and VEGF in serum were detected respectively,and
polymorphism of HIF-1a gene rs11549467G/A was analyzed. Results The level of HIF-1a in PE group(23.92 + 5.06pg/ml) was
significantly higher than that of control group (4.98 + 1.32 pg/ml), while the level of VEGF(86.37 + 20.64 pg/ml) was significantly
lower than that of control group (195.18 +35.21pg/ml),the differences were statistically significant(#=13.054 2, 9.147 5,
all P < 0.05).The level of HIF-1a in pregnant women with severe PE(40.86 + 6.25pg/ml) was significantly higher than that in
pregnant women with mild PE(12.06 + 2.93pg/ml), while the level of VEGF(132.84 + 27.52Pg/ml) was significantly lower than
that in pregnant women with mild PE(285.72 + 41.37pg/ml), and there were statistically significant differences
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among different degrees of PE(#=10.631 5, 7.194 3, all P < 0.05). The frequency of AA genotype and A allele of HIF-1a
rs11549467G/A locus in PE group(36.89% and 49.03%) was significantly higher than that in control group (17.50% and 30.00%),
and the differences were statistically significant(y’=7.374 5, 4.826 7, all P < 0.05).The frequency of AA genotype and A allele of
HIF-1a gene rs11549467G/A locus in severe PE pregnant women (45.24% and 57.14%) was significantly higher than that in mild
PE pregnant women(31.15% and 43.44%), the differences were statistically significant (x’=4.208 6, 4.619 7, all P < <0.05).
The level of HIF-1a in PE women with AA genotype (37.96 + 8.13 pg/ml) was significantly higher than that of GG and GA
women(15.29 +2.45 pg/ml, 16.38 +2.93 pg/ml), and the differences were statistically significant(r=6.904 2, 6.157 6, all P
< 0.05),but there was no statistically significant difference between GG and GA genotypes (=0.914 5, P=0.071 8). According to
pearson correlation analysis, the level of HIF-1a was positively correlated with disease severity(r=0.617 4, P=0.035 9), while
level of VEGF was negatively correlated with disease severity(r=—0.691 3, P=0.031 1).Conclusion The level of HIF-1a was
significantly increased and level of VEGF was significantly decreased in pregnant women with PE, and it was related to with
disease severity. At the same time, the polymorphism of HIF-1a rs11549467G/A was correlated with disease severity,which

may be closely related to the occurrence and development of PE.
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FIRATH ( Preeclampsia, PE) J2UTURMAKEAT 1Y
— PP, BRIy & R R, R R A
JEHLE AT RS2, A5, laesS
Jif A0 A B AT 6 1, B T T -1a( hypoxia
inducible factor-1a, HIF-1a) EF7E T 2 FP 40N 1
— PG SR, WG DL T AT B A A 21 40 A=
. MEMNEAK AT (vascular endothelial growth
factor, VEGF ) S5 FpilIL A 5 . Ao R,
HIF-1a JER 2 R AFEZA8E, H S 2R
k. ERAEEVIXAY, BH5PENEEREH
KA WARIE, 17 VEGF J& HIF-1a #8715 (1 —F T i
R, F2 % R R A0 R o0 W 1) — P AR A A B PR
AW ERY], VEGF A #4854 il A 4E 47 i 45 N
K YRe STy kA EEMVEM, HIAE PE 410
YRR R RS W ik, AR IR
Yl e e X PE Z2 I FI-IE PE {g %42 {1 HIF-1a 2
rs11549467G/A i 5 275 PEF HIF-1a 2 VEGF /KF
FIR 5 " AR B AR OGP T TR LA, R
WHAE PE & hagfE LS, BREIT .
1 MR5RAE
1.1 ARt % BEHL2020 451 A ~ 2021 453 A
FEGEIIT Je A8 DX rbrs B B N IR B2 B 1 7= BHf 12 1Y
PE 7741 103 Bil{E} PE 41, 4Fi% 22 ~ 45 (31.65=
9.72) %; i 21 ~ 36 (28.01£6.34) J&., Hrf
BRRE PE 2RI 61 1], EE PE 2210 42 1], 40 A bt
OFF & FEE A FHE 22 ( American College of
Obstetricians and Gynecologists, ACOG ) & i ff) { &F
ORI 5 I AR AT EASE R (2019 kR ) ) th PE 12
Wrbsie s @428 = 20 5 Q7K HLEE K RS2
B, @YRE; OHESS5IFBREEGHE; Of
HEFEANREE; OZEBRICHZ R SR EHr
W HERRPRIE: OFFA ST etk Kk
PESEILAN R #; QAR U O |

B SR A @2 @RFIRIRIIRE R 5 &
OF REERIT L AR PE 421 120
BIE R XTRRZH, 4E#5 20 ~ 47 (30.92+£10.25) %5
2820 ~ 38 (28.76 +7.05) JH, KoK UL B
S LA R S G E (P> 0.05 ),
12 B EL5XA  HIF-1a F1 VEGF [ BE 55 0% [
REH & (LR AR AR A ) , DNA
PO & (YN Re AR AR ), ABI7500
PCR L4 144 (SE[E ABI/AF] ), AE275 Bif ik
PEW L (BRI Z AR ) o
1.3 Fi&
1.3.1 HIF-1a fl VEGF /KA. SRk 3.0 ~
5.0ml, F3ESITRE , SR FHBHR S RS (enzyme
linked immunosorbent assay, ELISA ) X| HIF-la Al
VEGF ZCFHEATH , e i) g v B 5
I
1.3.2 DNA & Ht: fl Bt 2.0 ~ 3.0ml # ik 1 F
EDTA-K, it & N, b TFEEI MRS, R
DNA # B 7] & $2 B4 1l 40 DNA, JF45 &4 1)
DNA $2HUW)E T —20°COKFE WARTEA .
1.3.3  HIF-1a 3t [H 1511549467 G/A v 15 22 251 43
Bre FIHBERSE R B E 25 - RABEEE N
(restriction fragment length polymor-phism-poly-
merase chain reaction, RFLP-PCR) $% R X} HIF-
la KK 55 12 b 1 rs11549467 G/A i i B 4% 1
e 2 AT, FARERAE S IOk 18], D5
Wit EiESIY: 5-AAGGTGTGGCCATTGTA
AAAACTC-3’, Fi#51¥): 5°-TGACTCAAAGCGAC
AGATAAC ACG-3’; QIWIRZR : BAAFL S0 w1, H
10X ZEmiK 5.0 ], ANTP1.OW], . g
% 05nl, 0.1wg/ Wl DNA A 1.0l , 10U/l Taq
DNA RBA5 0.5 w1, MIXZEKE 50001 ; @F 4.
94 °CHAEE 2 min, fRJ5 Lh 94 °CZE 1 30s — 56 C
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iRk 1.0min — 72 C ZEf# Imin, = & 765 30 1K,
T 72 CHE A 10ming @REGY): BOR A M55 I
1 ( polymerase chain reaction, PCR) J" 1% 7= ¥
10.01, Aci I NVIEHK 2.0 1 B LB TK 7.5,
60°CHfFY] 1.0h; GHLIK: B 1™ T 2g/dl Bl
BEBERE b HLUK 4355, B R R G W% 3 Bt FL UK
4t

1.4 itF oy BR g HRAF SPSS20.0 i
130001 THEERUIIE + bR (Xxs) PR,
K H ¢RI LA B) 25 575 THEES SR LA (%)
FIR, R F R AL 25 5 s iR
Hardy-Weinberg £ 5; K H Pearson #4740 50#7 -
P < 0.05 HZERAGIFE L.

2 HR

2.1 ¥4 HIF-la #= VEGF /K-F}%  PE 41 HIF-1a
IR (23.92 +5.06pg/ml ) BH G & X HE 4 (4.98 +
1.32pg/ml) , i VEGF 7K *F (86.37 +20.64pg/ml )
HH AR T % IR ZH (195.18 £3521pg/ml ) , 25 44
4 it 22 2= X (=13.054 2, P=0.013 7; t=9.147 5,
P=0.0281) .

22 RE42E PE Z4a HIF-1a #= VEGF K -F sk &
J# PE 2 I HIF-1a 7K *F- (40.86 + 6.25pg/ml ) B
B T3 )¥ PE 2210 (12.06 +2.93pg/ml) , 1fii VEGF
K (132.84 +27.52pg/ml ) B B T4 PE 224

(285.72 +41.37pg/ml) , A[EFEJE PE A2 {H 25 73

HE#E L (=10.6315, P=0.0319; =7.1943,
P=0.0252) ,
23 wikBE WA 1. PE AN HEZE HIF-1a B4
rs11549467G/A v /5 SNP ¥ GG, GA il AA =
FPILRAL 22 Hardy-Weinberg “EAG 5, P25
TGt X (F=1.049 2, P=0.069 5) , FHHlHE
HATREFRM

M 1, 2 3 4 5 6

1, 2, 30 GA ST, 4, 55 GG HEHA; 6 Fy AA SEFAL;
M R4 T

1 HIF-1a & 1s11549467G/A i & Bk &
2.4 #20 HIF-1a % B rs11549467G/A 1% % % &M

e W3R 1, PE 4H HIF-1a % A rs11549467G/A
7 05 AA JE R RT A 5540 5 RIS R B B vy 1 ) iR
A, ZRFAEGIFEX (=13745, 48267, ¥ P
< 0.05) .

x1 P4ZH HIF-1a EF rs11549467G/A SLE S AR 1 (%) ]
FER A PE 4] (n=103) SR (n=120) 7 P

GG 40 (38.84) 69 (57.50) 49143 0.0410

FEDR GA 25 (2427) 30 (25.00) 1.0612 0.0726

AA 38 (36.89) 21 (17.50) 73745 0.0318

. G 105 (50.97) 168 (70.00) 56051 0.0365
SN

A 101 (49.03) 72 (30.00) 48267 0.0425

2.5 R E#E PE %42 HIF-1a £ B rs11549467G/
AfEE % AME  ULFE 2, T PE 22l HIF-1a
FE A 1s11549467G/A o7 /5 AA F R AU AT A 55 4 ik

RUACR I I 3 TR PE 21, 2R A5 X
(/=42086, 46197, ¥HJP <0.05) .

*2 AEFRE PE 249 HIF-1a B A 1s11549467G/A i m SR E [ (%) ]
HERZH ¥ PE 2 (n=42) )% PE 2240 (n=61) e P

GG 13 (30.95) 27 (44.26) 34105 0.0427

FERA GA 10 (23.81) 15 (24.59) 1.0932 0.0839

AA 19 (4524) 19 (31.15) 42086 0.0391

. 36 (42.86) 69 (56.56) 3.7490 0.0410
R

48 (57.14) 53 (4344) 46197 0.0352

2.6 AREIAEA PE %42 HIF-1a K-Fibix  HIF-la
I 1s11549467G/A {7 55, AA J: K % PE 22 4] HIF-

la 7K°F (37.96  8.13pg/ml) Bl 5T GG 1 GA %
[ (15.29 +2.45 pg /ml 1 16.38 +2.93 pg/ml ) ,
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2 Giit e L (=6.904 2, 6.157 6, P=0.032 4,
0.034 1) , i GG fil GA #F A2 R TG 11472 XL
(=0.9145, P=0.0718) .
2.7 HIF-la #= VEGF K-F 5 ja th = 42 F 40 %
S ¥ 4 Pearson AH M40, PE 41 HIF-1a /K3
SntEMERE R IEA X (r=0.617 4, P=0.0359),
Il VEGF 7K-F- 55 1 7™ H1 F2 4 2 7 AH G (1=-0.691
3, P=0.0311) .
3 itig

FIRATH (PE ) Ay 35 A5 B AR £k Ay i 48 4 B2
ifE Az, S a/NkEE, 5% RGHER
W, TR RS B A E DR s, 7 5 U
FRELMERE, HAWRFRA N 2.0% ~ 8.0%, HZ15%
B R 2 i PE SR, 4 10.0% ~ 15.0% (1) 22
AT PE, RSECR T Bk LB R
BET-AY E RN 22— P {H PE 5 RN & s AL il
T gR, BA5UAKREB, [FE PE Mk A4 flik e
2SIk, HORNFEBEIG KRR, JER R4S )R
K5, SR Wr. 16T ST i AR KR A
R, SR AR G & e, IF S R ECT
T, XA A% R I R e RIAE T 6 FE B Y Il
PR SO B SN DL T AU f 5 e skt A i — A
KA VE T SR, FEREATUA R RS T L
HEEMEM. AR KM, PE B H &M S
RAERFRERZE, SEC MRS, s s
Jey T2 U A A, DT N 4 A PN HIF-1a 3R
RIK I, DU R 4 U Bl AR Y e A2 fig o 1
AR SR, PE A A IE HIF-1a /K70 2 7
w, DV PE 2Tt oA B, H 5 PE k1
FEEFRE R IEMSOC, XEM HIF-1a #3855 PE A
A KRG T EAR A G, IR UL T PE KA
K R T 2 I G S A1 2 AT REAA AR AN A AR B Bl
HRAEIG O, XXT PE 1999 X R &S ALl i o 5 4 it
UM SR

VEGF J& HIF-1a #9709 —Fp FiEH -, H
DR 5% 52 HIF-1a /KSF- (1875, HAE PE 2210 b K
ik BAFAEAR KA, (H AT ol AN s AR 75 S
et PE 2= MR &4, AN, PE B
fa Bt . B4 AT 51 HIF-1a 235K F FiF, S
0 VEGF 7KF48 0, DAl i 5 o9 i 4t 5 1k
BN A AN, PRSI (HEA RN,
VEGF 2 RS TR Ao, MR AL 218, |
Sl A AT 5 RS AR R B AR =y s g, il A8
W A DI REAZ 40, FECKCF AT, 520w 57 4
HasxAl . N R AR B MR 2B RE T R M R B %
BH, DA E— 20 I o G ksl e B, 15 S A
PEE PE A A ik b A U1 AR ge 4 S R

PE Z# i 1fiL 7% ' VEGF 7KF- B W B Ik, LATE Ji PE
AR A B, H 5 PE i ™ AR B U
K, IXAEY PE A Hh 48 M4 PR 5 K H = e
T N B VEGE e B2 B A 7 H R T HIF-1a X
VEGF /K335 FRAERA G, i B AR ]2t
— AR HE PE RAERUL R
AWFFERY], PE &k I A AR 28 5
WE s MW BRSO MR
AX, B—FEZHR, SRRSO, HhRHE%
AR R AR AR T BRI, HIF-1a 2 7 4F
FEPEBEUIRAS T AT T B — G s R, HEEA
{2 T 14921 ~ 24, i 15 DAME T A 14 SN E T
M, HILHNZ ML EAAEZ S, B S ZME0N
Mk A B R T AR SR oK, PEZ¢
IF HIF-1a 3£ [A rs11549467 G/A o i AA 5 [H R Al
A SO RE PSR B TR, HLDLEE B PE 22071
TR, XKW PE AR A FIA S HIF-1a JE
111549467 G/A i i Z WA —E ARG, Hirp
AA BE R AU AT SR R I b X PE &0 1Y By I L A
Hoh, AA JLRAL PE 4240 HIF-1a 7KF W i i T2
BAREPIAY, X WAL 2225 v e i i e H AR
FI7K IR AE PE h & AR .
£i ik, PE 20 HIF-1a KPS T m, i
VEGF /KB BFEAL, S0 AR A G, W
PE 221 HIF-1a 3£ [H 1s11549467G/A 7 J5 A7 18 245
M, EASIA) L R L 22 00 1 3 HIF-1a AP AEAEAR K
225, L, HIF-la, VEGF /KF-#ik & HIF-1a 3
4 rs11549467G/A i 5. 22 25 W] RES PE #Y A& AR I
RIAT — BRI
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