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Abstract: Objective To investigate the association between polymorphism of poly (ADP-ribose) poly-
merase 1 (PARP-1) gene and hypertension during pregnancy (HDP) ,and to explore the potential mechanism
of HDP pathogenesis. Methods A total of 80 pregnant women with HDP who attended the hospital from Au-
gust 2021 to June 2022were taken as HDP group,while 80 healthy pregnant women in the same period were
selected as the control group. The clinical data of the two groups were compared, and the mRNA levels of
PARP-1,TRL7,MyD88 and NF-kB in peripheral blood single nuclei cells and single nucleotide polymorphisms
at different loci of PARP-1 gene were detected by fluorescence quantitative PCR, and PARP-1, TRL7 and
MyD88 in peripheral blood single nuclei cells and nuclear factor kB (NF-kB) protein relative expression were
detected by Western blotting. Logistic regression model was used to analyze the correlation between PARP-1
single nucleotide polymorphisms and HDP. Pearson correlation analysis was used to analyze the correlation be-
tween PARP-1 mRNA and protein expression and NF-xkB pathway protein expression. Results sFlt-1,sFlt-1/
PLGF levels, PARP-1, TRL7, MyD88 and NF-kB mRNA levels and relative expression of PARP-1, TRL7,
MyD88 and NF-kB proteins in the HDP group were higher than those in the control group,and the PARP-1
gene rs1805414 locus CC genotype was higher than in the control group, with statistically significant differ-
ences (P<C0.05). Logistic regression model analysis showed that sFlt-1/PLGF (OR =1. 236),PARP-1 mR-
NA (OR=107.998) and PARP-1 gene rs1805414 locus CC genotype (OR =3. 788) were independent risk fac-
tors for the development of preeclampsia (PE) (P <C0. 05). Pearson correlation analysis showed that PARP-1
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mRNA was positively correlated with TRL7 mRNA., MyD88 mRNA and NF-kB mRNA levels (r =0. 782,
0. 688,0.903,all P<C0.05),and the relative expression of PARP-1 protein was positively correlated with the relative
expression of TRL7,MyD88 and NF-xB proteins (+=0. 833,0. 845,0. 907, all P<{0. 05). Conclusion PARP-1 gene
expression levels and polymorphisms are closely associated with HDP pathogenesis, especially rs1805414 locus

CC mutation could be used as a sensitive indicator of genetic susceptibility to HDP. NF-«xB signaling pathway

plays an important role in the involvement of PARP-1 in HDP pathogenesis.
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Wi B B (PARP-1) & PARP Z % v i1 8 22 AR bt , L
FEAEH N DNA i R de e gd o= A B
F WL PARP-1 WA [R5 0 BT IR 2 S A2 1k
55V 22 9 96 1) a8t A% By SRR A OGBSI 2 rs1805407
rs1805414 , rs3219090 3 AN v fs 4K ffi. PARP-1 &
HDP {4 % I HoAe HDP Hp i) 8 45 B ) o £ D0 %
B, AW B8R, PARP-1 0] DLAE 46 5E RV &
FE A AR 8 3 B H -k BONF-«B) {5 5 3l B A S 41
GURREG e BRAE A AL S 1 AR L M — Rl
ST NF-«B B4 IEL S5 T MUK R %R 71 .
HHEEEFEMME T . NF-«B {E 538 & 0y 8 5 75 i 7E
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I 3L BE 98 R 2 i » Xt NF-«B 7] fE 78 PARP-1 £
5 HDP s T — & EM. A5 T
PARP-1 3L £ &5 HDP (#4264, [F i 3L F NF-
kB 3 B R VB AR 1 4 T AL
1 #ERE5RA%
1.1 — %k g9 A 2021 4 8 H & 2022 4F 6 A1E
ABEi2 1) 80 i) HDP 22 i 4E )y HDP 41, LA K 7] #
80 il fekt FEZ I Jy 5t B2 . 4 A bR fE . (1) HDP 2 W
A CHE 1R 30 85 100 3 6 12 JA 35 R (2020))5 5 (2) B
AT AR 5 (3) TG H A 4T R B I &0 . HEBR AR E: (D 4T
URATAFAE = L A I R G A RRIE . TS A
TIE 28 KU T R A5 g R G 5 (2) Sk g
B4 I B R A T e B i A R 3 s () N T 424 4
WL LAE5H B A B B R 32 2 3 s (4D 74 58 Ui B 1 B8R
MR . AR A BEfe B2 S A A
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1.2 WRCE U B4l Z 0 A I MR FE R
(BMD Z2 i IR R BEUWA Z BB K5 —
R P24 (BMI, 22 8 25 i, 25 R R4t
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hypertension during pregnancy; nuclear
*x1 HMA—BREAREER(xL£s 5 n)
HDP 4 X MR 2 R
e (n=280) (n=280) Bt F
W) 27.5545.23 27.13+£4.16 0.562* 0.575
BMI(kg/mZ) 28.3243.77 28.36£2.71 0.068" 0.946
I ED 32.55+2.27 32.29+3.16 0.598" 0.551
K 0.029" 0.864
—Hf 55 56
i 25 24
FEEWA OT/4F) 0.232° 0.890
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1.4 PARP-1 HHZEMAH HEHXE12hFE.R
LA ER KL 5 mL, 2 U 28R (EDTA) Hi it Jn
Ay EE 3 mL F 2 mL W6y, 2 mL I bR A< AR $2 B
DNA HEA7 A [R5 B AT R 2 8 MR, 3 mL Iy
ARG BT 4 C kKA WAL T LA & i i o
PARP-1 NF-«B. % k£ 4> {1 F 88 (MyD88) il Toll
FEZAR 7(TLR7) mRNA S HRIBHEN . L% H R
LM T 4R - (DB 2 mL EDTA $ %845 1
W3 000 r/min B0 5 min(BLFER 7.5 ecm) 2 B L
W, —70 CURFR I . (2)KH PCR-FR#IME A BE K
£ %5 M 4 #1 (PCR-RFLP) #: Il & PARP-1 3
rs1805407 .rs1805414 ., rs3219090 3 ANV fi 1% BA % 17
R 2 25k LIRS VE L IR AN - O ¥ 8 M0 B3-S0 i 42
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TP AN E o DNA, @ R Primer3 #1531 3
ANFEHEAS R AL s 51 W, B 35 B AB 2 |l I A .
rs1805407 i £ /1 L7 51 9 )% 51 K 5-TAGGGTT-
GGGTCTAGAGCTTG-3", Fies|¥F%) K 5 -ACA-
GAGCAGAAACACCAAGAT-3";rs1805414 i &5 1
s Y F sk 5 -TGCTTCCCTTGCTCCTGGT-
TC-3', Figal W iFE 5k 5'-GGGGGCAAGGTCTGT-
TAGTGG-3' ;13219090 {3 f5 # F 7 51 9 77 51 g 5'-
TACGATCTATGCGACCTGAC -3, F W% 8l 91 )% %1 K
5'-CGAGTTCAGTTGCTGCATC-3', # 4 & % K
FAM-TATGCCAGTCTTACCTGCTG -MGB, HEX-AC
TACTCTGAATGCAGCTGCT -MGB, ® PCR J% Jij {&
#3425 pL, A4 10 pmol/L 5[4 1 pL, DNA B
252 11,200 pmol/L dNTPs 20 pL.1 U Taq %4 i
1 pL,1.5 mmol/L MgCl, 1 uL.. PCR JZ I %4 : 96
CHiZEHE 6 min, 94 C 40 s,52 C 60 5,72 C 50 s,k
35 MEFR ;72 CHEM 7 min, 2R BRI BHEE IR o K %6
E PCR Y™ . @RGIHENYIEE Msp [ .CviQ |
B . © K 3 B WE 5 i UK R B A, © % 4b
SR T4 . R Bio-Rad C FX manager 3. 0
B AT B B . R Apaman #8555 I 5
PCR F ARKG M 3 A7 i il L R AL

1.5 PARP-1 J:[H fl NF-«B 38 J& % 1 & mRNA 3%
IR 7K P A6

1.5.1 Sz 2% 9% % & PCR(qPCR) # ] PARP-1,
NF-xB.MyD88,TLR7 #) mRNA 35 /KF Bt 3 mL
ML AR AS R %25 BE BB B 25 .0 75 40 125 10 B A 4
(PBMO) . 43 5136 4E 100 uL EP 8, —70 “CLR-AF; 5k
S FH TR 25 P T A 20 B o, DR BR A L A% . >R ] Trizol
WA G R BN i PBMC i 5 RNA SR ] 00 5% 5
R B 0 5 Skl cDNAL SR J5 ok ] PCR Ui 17
PCR JZ Ji. PCR W& % K 10 pL:100 ng/pl Y
cDNA 0. 5 pl, SYBR Green Master Mix 5 pl., 10
pmol/L 1) b N5 #1145 0.4 pL,RNase-Free H,0O
3.7 uL, PCR ¥ 44495 °C 2 min; 95 °C 15 5,60
C 305,72 °C 20 s, 3L 40 MEH, FH 272 Bit&
HryE A X KRB w, LRER 3 K, BOFHE,
Trizol It #] & H 3+ Roche 2] #E 4L, PCR X i 2% [
Bio-Rad /A 5] #2 it , SYBR Green Master Mix &7 &
H FE R R B (R ED A BRA Rl 24, PCR 514
R AR R F SRR 1 F 5 AR 2.
1.5.2 Western blotting ¥ # Il PARP-1, NF-«B,
MyD88 #1 TLR7 & H K5 K BCA i 7 & #a
EHWE . K HDP 4B H R E s 57 T
L0 G4 I (DU 225 A B ARG FR 3, B F 37 °C
5%CO, B FRfa PR 9%, 24 h J5 BRI TE 1k . {3 1 40 i
HFW AR EE ALV IRUSEH 20 pefr 2
Jot KL R - 3R A M T e 95€ Jie LUK (SDS-PAGED) 43 2§
EAREHEARE S PVDF B, SRR S4%5
S 5 Vo IR WA = IR B 2 ho A 1 2 500 # B

—Prfahi A PARP-1,NF-«B,MyD88 fi1 TLR7 B 75
BEPiik (3 [E Santa Cruz 28 A, BUPT A Bactin B 75
BEbR AL 2 S A HARGRAED 1.4 CKE
s TBST PEHE, A BUR 5 4 4k 9 il CHRP) bR il
PR P01 = 1 0000, FiRBFHE 2 h; TBST PEfE
Ji A ECL Ak 2% A& OG0 #1615 min, i
Tanon 4600 4 A gk 2= AOGEME ot RE AT EH B
W5 W Tmage J G 23 B 8048 % 4640 247 20 A
LI Bractin iy N &, 3k 1§ PARP-1, NF-«B, MyD38,
TLR7 & FIAHA Fik &, W 20 507E 3.6.12.24 h 4
A4 M 35 55 B A] SR I PARP-1 8 1 R ak1g i, 52
B E A 3 K WO AR e AR
%2 PCRE[¥KET

HH 519751 K (bp)

PARP-1 L5314 :5- TCGAATGTGCACTCAGTGATC -3/ 182
TS 19 :3- AGTATATGACGCATCGTCTGT -5

NF-«B 5514 :5-GGGAGAAACAACGAAGTTG-3' 203
T34 :3-GGTGTATCAAGCACAGAT -5’

MyDS8 [ 37514 :5'-CCTCCACATCCTCCCTTCC-3' 782
T4 :3-GTCGCAGACAGTGATGAACCTC-5'

TLR7 L5314 :5-CCTTGTGCGCCGTGTAAAAA -3 114
T 514 :3-GGGCACATGCTGAAGAGAGT -5’

Bactin L3514 :5-GTGACGTGGACAATCCGCAAG-3' 25

T#E 14 :3-CCTTCCACCTGTTGCCTGCG-5

1.6 Zitsghbs R SPSS22. 0 84 #1788 58
AT . HEREER DL T s R, 4 A AR kST
FEAS ¢ K56 5 95 191 B L 3k PR AR 46 A7 3 PRI A 3 45 01 4K
BRI Bk R e L 2 R) AR T X R s S R TR
LR Wilcoxon Bk FIAE 5 . R A Logistic [l 19
AL At HDP f)AH 5C A &K . R ] Pearson AH G52 Al
43 PARP-1 %35 5 NF-«B jifl % % 8 8 (1 S mRNA
FIREMA M, B P<<0.05 WESHGI%E L.
2 % ES
2.1 PHAZ 8 S 45 b JPARP-1 JE K £ 25 M F1 A1
KR HFRBEHN L HDP 4] sFle-1,sFlt-1/PLGF
7K, PARP-1 mRNA ,TRL7 mRNA ,MyD88 mRNA
il NF-«B mRNA X} &5 5, L & PARP-1,TRL7,
MyD88 il NF-«B £ [ #H %f 3% 35 & ¥ = F % B 41,
PARP-1 #£ [ rs1805414 {3 g5 CC %t B #1451 2% 25 F %
M2 L 2 I A Gt 2F 75 X (P <0, 05) . L3 3.4 A
1~3,
2.2 32W HDP &% XU /) Logistic [m] 5 455 54 43
Logistic [|] 9% % 23 #7 & 7 » sFlt-1/PLGF (OR =
1.236) . PARP-1 mRNA (OR =107. 998) }# PARP-1
A rs1805414 i 5 CC HE AL (OR = 3. 788) J& HD
R R AR TR T (PED By 2l 57 fa I LR (P <<0. 05)
W5,
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*3 MAFWEIRR . PARP-1 BRI S EMLE (x5 5 n)
5 H HDP 4 (n=280) X HE 20 (n =80) t/x* P
sFlt-1(pg/mL) 6 688.80+1 348.78 4 637.43+1 029.57 10. 813 <20.001
PLGF(pg/mL) 141.98+47. 39 248.55+73. 48 10. 902 <20. 001
sFlt-1/PLGF 56.61+£22.37 24.57+10.93 11. 510 <20. 001
UAPI 0.72+0.07 0.71+0.08 0. 841 0.401
rs1805407 X A1 0.101 0. 951
cC 17 18
CT 22 23
TT 41 39
rs1805414 J [K %I 6.423 0. 040
TT 14 21
TC 16 25
CC 50 34
rs3219090 F& K Y 0.112 0.946
CC 29 28
CG 26 28
GG 25 24
50 52 50 52 54 50 52 54
7_'\‘
[\ |
/ \ [ “\‘
! [\
/ \
\ ! \
[ '\
} \ A"l \‘\
A elC B @ alT C au

TELA g CC LB % TC HEE M C % TT KR,
A 1 rs1805414 SN A ERE S/

%4 P4 PARP-1.NF«B.MyD88 # TLR7 mRNA #i
BEAREBRIER (2 +s)

- HDP 41 X IR P
(n=80) (n=280)

mRNA HIX[ k7
PARP-1 2.127£0. 26 1. 88=0. 22 6.303  <C0.001
NF-«xB 3.93£0.54 2.77£0.62 12.619  <C0.001
MyD88 5.454-0.73 1.99+0. 27 39.761  <<0.001
TLR7 4.4941.52 2.040. 87 12.512  <C0.001

EASEENIP SN
PARP-1 0.9640. 17 0.64+0.10 14.512 <20. 001
NF-«B 1.66=0. 14 1.3740. 11 14.568  <C0.001
MyD88 2.2740.47 1. 6220. 36 9.820  <<0.001
TLR7 1.8440.17 1.33%0. 16 19.539  <C0.001

2.3 PARP-1 #ik 5 NF-«B il }% 8 8 1 & mRNA

AHXT IR 2 A & Pearson A0 &P 43 #r WK,
PARP-1 mRNA 45 TRL7.MyD88 f1 NF-xB mRNA
AN F IR R IEAH X (-=0.782.0.688.0. 903, P <C
0.001); PARP-1 £ H M X % ik & 5 TRL7,MyD88
I NF-«B & H A X 3 35 & 2 1E 41 ¢ (r= 0. 833,

0.845.,0.907,#) P<C0.001),
M 1 2 3 4 5 6

7 M Fy marker,1.3 i CC R[H A ,2.4 y TC FHFA,5.6 4 TT
B[R 8,
& 2 rs1805414 &AM L & PCR-RFLP B B ik &
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x5 #Mm HDP % f&5 KUK B Logistic # 8 B )3 5 #7
95%CI
S ap B bR Wald X* P OR
TR [

sFlt-1 2.793 3.553 0.618 0. 432 16. 325 0.015 17 267.523
sFlt-1/PLGF 0.212 0.066 10. 162 0.001 1.236 1. 085 1.407
PARP-1 mRNA 4.682 1. 404 11.125 0.001 107. 998 6.895 1 691.543
rs1805414 {7 5 5 [N 7Y 5.783 0.046

CT 0.195 0.765 0.065 0.799 1.215 0.272 5. 439

cC 1.332 0.664 4.026 0.045 3.788 1.031 13.909

TT 1. 000
g —16.438 7.751 4,498 0.034 <<0. 001

N N R SRR E N R ERZER-1, A5

GAPDH

| T

0 3h 6h 12h 24 h

B

3h 6h 12h 24h

170X 103§

130X 10° WB:PAR

95X 10°}
72X10%

o .“ ; WB: B —actin
1A S HDP 416 25 5 32 1 1] (9 3% K . PARP-1 mRNA # %t % ik
WG AE 6.24 h BN W ;B HDP 4] PARP-1 & H £ ik & &
W AR X R 5 mRNA 7EAE L) B IR AR e 2B C N
HDP 41 5 [ il #0% 32 A (PARD 2 [ 26 3K B i 1 m
3 PARP-1 EARIEM PAR ZEAEIH

3 4+ it

H Al 2¢ T HDP L5 195 A AL i AF 5 i AS B
AT 1) 3IE 4l 3% B ALK S B RS 1 2 i % F HDP 19 &
kR E B EENMEMY . A, T HDP 7f
T 38 AL A0 7], 3 A 9 IE 52 2 38 if HDP %) Ji 3k [H 2 []
AHELAE A2 UL 35t 4% 2% D) fig ol AR 1Y 3 A2k R FEAE H
gt T HDP By L R #F 9 32 22 i 1t 4y
T L3 PR 32 3K 5 100 R0 AN [R) AL 0 B T TR 22 S 1 ok
SCELAYE L 3 A 40 B A [ TR R DR R 1 X 50 )
Wiy A 35 TR 5 R A i | DG Ik M . R R AR R T T
577 HDP ZRJZ WK 19 B 2% B — 2 MEH

AHF9E 45 B B R, HDP 4 sFlt-1, sFlt-1/PLGF
K, PARP-1, TRL7 , MyD88 ., NF-«<B mRNA 7k .,
DL K PARP-1,TRL7,MyD88.NF-«B % [ il X} % ik
BT X E4 , PARP-1 3 rs1805414 47 f5 CC KA
HIE T 6 B4, H 2 Logistic [A] 9 45 % 4% #7 7R,
sFlt-1/PLGF, PARP-1 mRNA J}¢ PARP-1 3
rs1805414 i 5 CC & F A& & /£ PE ()7 57 f& B A
2. OPEE . (1) %F sFlt-1 .PLGF .sFlt-1/PLGF
5 HDP AR TR iE 2, HEe giis i A T
R Y s F WA B S R e = S v o R S
B A T fig - EL A A B i A AR R AT I A AR
XHG R RIEE AR AR T BA TEEM S R

FERYUE R R M sFlel, PLGF 20 W 5 0%
T 84 29~ 32 JE ik 2 i 0, T3 BLIE AR 5T 5
£ HDP & i 7E sFle1 r bt 21 PLGF 43 WA
R | =R TPt - N A S G N1
BN RE RS, & 55 HDP, (2)PARP-1 £ )
FLAZ N M 22 D RE B B0 T R R ) BB R 2 —
RN EES S DNA BE R AE Gk TS
TR, UTAERWFZE R W, PARP-1 7 5 8 4 i ] H B
IR I3 o R 4R 2 3 SR R I NF-«B A
0% S I ) N e S R R R 2 @ A i) S
) 4% 9% S VR A N, S B4 B SORE RN N 2 4 TR
BEAE A LB ST IR A, JRE M S BE IR R i A
240 5 PR R0 R PARP-1 35k 5 EL A AR S ™ L 5 Rl A
KAl 15 PARP-1 % K 78 LK A 7 3% 2 W7 i1
DNABE HEHERESFdRPEERERZEEM. (3
rs1805414 v g/ PARP-1 5 A $5c k& WL A9 037 o5,
BRFGEAE i T =748 C J5 3 3040 1 1) 40 = iR
(VaD ¥4 RN AR (Ala) , 515 TE [ 5 45 4 e 48 8
i PARP-1 (/B9 i i . A WSS %W . PARD-
1 rs1805414 i i iy CC & K B3 2 5 1F 298 iF
B & s IRUISE 386 A O, S e L BRI LB SR L D
Jes i85, HL3Z A 5 1 SNP 598 9E B & 1 Bis fE 18
—5E R BN AR BE T 45 R B R, PARP-1 & A
rs1805414 i 45 CC F£ H # 2 & £ PE B9 Ml 37 1G5
FWFEFT R RAE RN kA R B ) — A~
ik Toll BEZ IR (TLRs) AHAH LMW 50 T/
B HAE 0l B L R J& TLR7 5 NF-«B {55/ F & —
AN Z ARG ST . MM R, TLR7 5 NF-
kB A5 543 7 H B B4 15 5 3 % A 18 LR g AN i R 28
197 T BAT BB . TLR7 f9 22 35 /K - 76 2 15 98 40
J 2 TE e e 48 R 7 g, TLR7 3 i
MyD88 i ok ak Il 4k #1 Pk i 42 (TRIF & 42) J3 s F
UG S5 IS RIEF S . H AT, MyD88 ¥E & JE 4
S5 T EL AR B g AN T A (0 BF 9T B R MyD88
FE LR 98 E 40 B L 2% A i rp R Ak, FLIR g 41 4
) MyD88 3 K Al 8 [ 4% 35 /K - b i T & Bl OE & 41
g1 NF-«B fF o — 41 B AN 5 L L 171
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T A A A% A N 32 B 45 R 45 A i R L A B
FHARAE RN . — TS [6] HDP 43 9] (% #F 5% 45 i
# ¥ PE B H KN NF-«B Rk KFE W B & TR E PE
A HDPYY 5 ] fig 2 i T & 4= PE J& i 4% 5 3 41 41
RARMBABRG. FZMBEH 7. A AHEEREA
T 0 2R P IO 4R R & 2R TKB S i R 1k BT
NFE-«B {5 53 % , 51 & R 5E &, 1R 5E H 2 if —
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