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Correlation between uterine artery hemodynamic parameters during pregnancy and the expression of
PARP-1 and TNF-a in postpartum placental tissue in patients with severe preeclampsia
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[ Abstract | Objective To explore the correlation between the hemodynamic indicators of uterine artery blood flow during pregnancy
in patients with severe preeclampsia (PE) and the expression of poly (ADP-ribose) polymerase-1 (PARP-1) and tumor necrosis
factor-a ( TNF-a) in postpartum placental tissue. Methods 72 PE patients admitted to Tangshan Maternal and Child Health

Hospital from January 2021 to January 2023 were selected as the PE group.Based on the severity of the condition, the patients were
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divided into a mild PE group (37 cases) and a severe PE group (35 cases),with 41 normal pregnant women who delivered in the
same period serving as the control group.To compare the hemodynamic parameters of uterine artery blood flow during pregnancy
among the severe PE group, mild PE group, and control group. including the peak-to-end diastolic flow velocity ratio (S/D),
resistance index (RI),and pulsatility index (PI).To compare the clinical data of patients in the severe PE group and the mild PE
group.Multivariate logistic regression was used to analyze the factors affecting the occurrence of severe PE,and qRT-PCR method
was used to detect the expression of PARP-1 mRNA and TNF-« mRNA in postpartum placental tissue of three groups.Pearson
method was used to analyze the correlation between uterine artery hemodynamic parameters during pregnancy and the expression of
PARP-1 and TNF-q in postpartum placental tissue in severe PE patients. Results The differences in PI.RI and S/D of uterine artery
hemodynamic parameters during pregnancy were statistically significant in the comparison of patients in the severe PE group, mild
PE group and control group (F-values were 69.993.25.111,and 16.369, respectively, P <(0.05) ; the differences in uterine artery
hemodynamic parameters (PI,RI,and S/D) between the severe PE group and the control group (z-values were 16.624,9.988 and
8.080, respectively) , the mild PE group and the control group (z-values were 6.085,3.942 and 4.157, respectively) ,and the severe
PE group and the mild PE group (z-values were 10.373.5.958 and 3.889,respectively) were statistically significant (P<C0.05).The
systolic blood pressure.diastolic blood pressure and urinary protein of patients in the severe PE group were significantly higher than
those in the mild PE group.and the differences were all statistically significant (z-values were 4.881,5.605 and 3.075,respectively,
P <C0.05).Multivariate logistic regression analysis showed that urinary protein (OR = 2.231,95% CI:1.410-3.529),PI (OR =
1.973,95%CI :1.344-2.897) ,R1 (OR=2.157,95%CI :1.440-3.230) ,S/D (OR =1.952,95%CI :1.283-2.969) were all independent
risk factors influencing the occurrence of severe PE (P<C0.05).The differences in PARP-1 mRNA and TNF-a mRNA expression
levels were statistically significant in the comparison of patients in the severe PE group.mild PE group and control group (F-values
were 47.129, and 48.561, respectively, P <0.05). The differences in PARP-1 mRNA and TNF-a mRNA expression levels in
postpartum placental tissue between the severe PE group and the control group (z-values were 13.653 and 13.523,respectively) . the
mild PE group and the control group (z-values were 5.094 and 9.302, respectively) ,and the severe PE group and the mild PE group
(t-values were 8.426 and 4.253, respectively) were statistically significant (P <{0.05). Pearson correlation showed a positive
correlation between the uterine artery hemodynamic parameters including PI,RI,and S/D during pregnancy in severe PE patients
and the expression of PARP-1 and TNF-« in postpartum placental tissue (r =0.513-0.662, P<C0.05). Conclusion Patients with
severe PE have higher uterine artery hemodynamic parameters during pregnancy and the expression of PARP-1 and TNF-a in
postpartum placental tissue,and there was a positive correlation between uterine artery hemodynamic parameters during pregnancy
and the expression of PARP-1 and TNF-a in postpartum placental tissue, both factors are closely related to the occurrence and
development of disease.
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Tl B AN RATURZE SR » HLF 5 3 Bk 1l 3h 77 2 48 AR O AW R I PE B M T E B
AR R HIW PE & A (1 PREE b5 , 2 T 7 J5 8 2R WK L 378 30 T 2% 46 b K7 e iR AR 4L PARP-1 mRNA
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diastolic ratio,S/D) B /14§ £ (resistive index,RD |
L 3h 38 B (pulsatility index.PD .

1.3.2 PARP-1 mRNA # TNF-a mRNA 7 - #
ol

P87 e T AR T A B 5 G R B AL 8 2~
Sem’ B TR AR PR AR5 E T — 80°C pk A b 7

65

5 G0 i T 20 S BILRE R 00 20 2 45 8 4k B L SR T S
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B 45 2 AH B B cDNA; Jf LL cDNA 2y #5 4), L)
GHPDH Jy N2, BL il AR R - OE [ F 1) 51 4 &
10pmol/L, 10uL. Mix (SYBR Green qPCR Super
Mix, Invitrogen 2 @) . 25ng ¢cDNA, #% & qRT-PCR
o D379 & 1 I AH AR W BB A BRA R D ui ]
B IEHEAT R (T100 PCR Y, 26 [# Bio-Rad).

S5 5350 H -

PARP-1 IE [ :5'-TAAGGACCCCATCGATGT
CA-3', [z [f]: 5'-CTTGTAGCGTTGGCTCTCTC-3';
TNF-o IF [i]: 5'-CAAGAGCCCTTGCCCTAA-3', &
i : 5-CAGAGCAATGACTCCAAAGTA -3'; GHPDH
1E11]:5-TCGGTGTGAACGGATTTGGC-3", L[] : 5'-
CCTTCAGGTGAGCCCCAGC-3',
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Comparison of uterine artery hemodynamic parameters during pregnancy

*1 EEPEAH.BRE
Table 1

among the severe PE group,mild PE group,and control group (x &)

2153 B% () PI RI S/D
EEPEA 35 1.36+0.29 0.67+0.13 2.7940.51
%P PE4 37 0.97+0.25 0.56+0.12 2.43+0.61
Xif e 21 41 0.75240.11 0.494:0.08 2.0640.54
F 69.993 25.111 16.369
P <<0.001 <<0.001 <<0.001
£ 16.624 9.988 8.080
P, <<0.05 <<0.05 <<0.05
ts 6.085 3.942 4.157
P, <<0.05 <<0.05 <0.05
t3 10.373 5.958 3.889
P, <<0.05 <<0.05 <0.05

W.F.P HEE PE 45 PE A R AN L ¢,

PE {52 ¥ PE W HLE .

2.2 EE PE A5#E PE

HEBEERRZRY

PR PE A 5 X AW LLBE 10 Py HIRHE

(P<C0.05); ¥ PE 5% % PE 48 & M F i 22

PE 45 X% BB [LHL .05 Ps A E

X bk HI BMI 22 38 & 22 A7 K, DL e PE 2065 52 ¢
HE PE 48 W de e &7 5Kk T R OR 3 1 v N ST O A A I = B I TR W A Ee o =4
HEmTREPEA.AHUBRERYARITFEX (P>0.05), W% 2,
*2 EEPEASEREPEAZREBREAMMIEE [x+s.n()0)]
Table 2 Comparison of clinical data between patients in the severe PE group and the mild PE group [x = s5,n(%)]
i PR B 4 B PE 4l (n=37) # ¥ PE 4l (n=35) t/x? P
AW () 30.866.61 31.64746.96 0.488 0.627
27 BMIC(kg/m?) 22.4144.26 23.1144.48 0.680 0.499
PE K& # 10(27.03) 14(40.00) 1.362 0.243
W A 8(21.62) 10(28.57) 0.463 0.496
R 9(24.32) 12(34.29) 0.864 0.353
Z W (ko) 18.6543.85 20.37+£5.16 1.609 0.112
W 45 e (mmHg) 132.584+15.97 152.62+18.82 4.881 <0.001
#F 3K R (mmHg) 92.434+10.34 108.37+13.65 5.605 <0.001
JRE M (g/24h) 2.384+0.38 2.67+£0.42 3.075 0.003
ENC/N) 2.16+0.27 2.3140.41 1.843 0.070
PR PO 0.51+0.08 0.54+0.10 1.496 0.139
SHMEE PE X £ M S EFEZE Logistic B3 M{E R H 2 &, 47 2 A & Logistic [|IH 43 #7, 25 31
S B8, IREH PLLRLS/D BN M # JE PE KA

IR RSB R E NEE PE HHZE(E=1,
TH=0), IREH G E  &F 5k JE . PI.RI.S/D Hy 5L

P fE R I (P<<0.05), W3 3.
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Table 3 Multivariate logistic regression analysis of factors influencing the occurrence of severe PE
A& B S.E. Wald X2 P OR 95%CI
REH 0.802 0.234 11.760 0.001 2.231 1.410~3.529
V&R 0.568 0.308 3.396 0.065 1.764 0.965~3.226
&K IR 0.453 0.271 2.794 0.095 1.573 0.925~2.676
P1 0.680 0.196 12.021 0.001 1.973 1.344~2.897
RI 0.769 0.206 13.925 <0.001 2.157 1.440~3.230
S/D 0.669 0.214 9.769 0.002 1.952 1.283~2.969

2.4 EE PE AFRE PE ARNVNBAN~E

A4 h PARP-1 mRNA #1 TNF-« mRNA Rix
3 e

HJE PE 4152 % PE 41 4 BRALAY 7= 5 I 24l

#1h PARP-1 mRNA, TNF-« mRNA ik /K F
B ESWAHSIEE L (P<<0.05); EF PE éﬁ‘%
XPHEA] BB PE 5 X B4 (% PE AL 5K
HI77 5 IR 4 41 7h PARP-1 mRNA, TNF- mRNA
FIRIKF L8, 26 7 A Gi i 27 2 L (P <<0.05) , W,
A4,

%4 BEEPEA.BEPEA.MBANSFREARA T
PARP-1 mRNA #1 TNF-« mRNA RixKFHEEE (x +5)

Table 4 Comparison of PARP-1 mRNA and TNF-«

ik 7k

mRNA expression levels in postpartum placental
tissues of patients in the severe PE group.,

mild PE group,and control group (x £s)

2153 B% (n) PARP-1 mRNA TNF-« mRNA
EE PE4 35 1.6940.44 1.93240.55
% PE 41 37 1.2640.28 1.64+0.42
POpiE 41 1.014+0.15 1.03+0.21
F 47.129 48.561
P <20.001 <20.001
1 13.653 13.523
P, <0.05 <0.05
Ly 5.094 9.302
P, <0.05 <<0.05
t3 8.426 4.253
P <0.05 <0.05

E:F.P AW PE 5% PE 2 KX B 0 L8500,
EEPEASH AN LE .. P N RE
t3 Py N EE PEASHE PEAMILE.

PR
PE 4 5 Xf BAH (Y L5,

67
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REFRRREEHS S PARP-1 #1 TNF-o RiXHIHH
KD

KA Pearson £ HEATAH M40 B, &5 R B, E
FE PE 4135 22 W+ 5 3 Ik L i 3 71 %% 48 b5 PILRI
K S/D 5= JE G A 2h PARP-1 il TNF-o £ ik
PR IEAR (P <<0.05), WL 5,

#x5 EEPEEEZEZHTFEIROLRINNFERS
F=IERR & AR PARP-1 1 TNF-o RiEHIHH X 1E
Table 5 Correlation between uterine artery

hemodynamic parameters during pregnancy and

expression of PARP-1 and TNF-a in postpartum

placental tissue in patients with severe PE

FE sk il i 3 01 2 6 bR

i {
PI RI S/D
PARP-1
r 0.549 0.513 0.662
P 0.001 0.006 <20.001
TNF-a
r 0.653 0.593 0.529
P <20.001 <20.001 0.004
3 1tig
3.0 EEPE BEZHFEIMNT s hFiE

R EN KRR E X

PE J& — Fft S 9 91 R5 A7 B B o 22 7 11 L 7 34
KR T ER RN Z —, HEA PE W% R
SR By LA 58 0 R K 2 e S XU 1]
I — A Ay | I iR L 40 R Sl K A R 2
PE WA SRR AR R A 2 R S A
FE L DL S S IR S E A R E YA NS PE
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AW R 75 sh ki i sh 1 %48 4% PLLRI & S/D
1% 2h 25 28 1L A8 % S i Jify 4% 5 . L RE 98 174 15 B
ik BH. 77 ) 480t L OF RE B0 PE B9 & 4B 5 8 A4 LTS
B YA O i 9T 8 & B, PE BE B PLLRI K&
S/D ¥ 3 m XA, Yo FEUY AR & BRI
M 0.58 2 WY il it By 3% . A PE AR B9 KUK
AR ST R, B PE 41 803 1Y 22 0115 3h bk afi 3
shF12E 35 b5 PLLRI & S/D ¥H1 8 & T 5 & PE 40/
XFREZH . X AR R 22 T Sh ki Bl ) S AR A S AR
PG K R AT G, FLRE S S R R Y
JEERE . AR BN, HE PE 4B WIS k.
Aok M R B A s TR PE 4L,k 2
& Logistic [M1H4 87 & 8, IR 11 . PI.RI.S/D ¥k
SN E PE &AM R . X — S5 R Rk
W PE B 14 ™ 5 R Re 0838 i 42 0 1 g ik
IV e o v =

3.2 PARP-1 #1 TNF-o« £ PE X & mHF B
Rk

PARP-1 & HEIBFIE 5 0 T2 1 PARP 8 K 5
R L L ELA (R 3 DNA & il 3 R & 5 3045 1
g, B — . PARP-1 i JE RiA & S % K
DNA Wi, 3151 & N 7E#9 PARP-1 4K fiPE 40 a5 1=
FEFP . BUOR [R) AY pb e Al 2 ot . A i
RPARP-1 25T gE i B HE, EUfe L 5 &
LR Sk T A OGO T B 2 PR 1 AR E M R 1
BN, Pazzaglia % WESE & B 7E Gl i 7 T 4R
g, DNA 05 AW R, 0 S BOR AT M 72
M55 PARP-1 TG fb %35 . TNF-o & —f R M
2 M R BB A Ry ARRE N B S R T I L O
S5 T S RRE M2 0 IR Bt M
PEI I &  HIL T L ATl o A% B S B FkB
(nuclear factor kB, NF-«B) 1 22 24 J5 1% 1k 25 [ 184 T
(mitogen-activated protein kinases, MAPK) il % %
AR5 il — R B SE 43 1 57 0 R AL 4 oAt
41 JfL R - RN A AR PR L T R PR AR TR S R 3R
kU R EN B KWL, PE BRE IR Al A
TNF-o 5%k, HEE PE 418 &M TNF-o £k
YU s TR PE 41 M1 ZS 13 6 BT, O T 4 A i
PRIAYT I HE A5,
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33EE PE BE2YFEHRMLTKS HFIE
REFFGREASR TR PARP-1 #1 TNF-o RIEEF

ARWF5E @R . PE 4B & 5 44
PARP-1 mRNA,TNF-o mRNA ik /K V58] B 5
TR PE A B4, X — 25 B4R, B E &
{4 PARP-1.TNF-o &35 5 PE By &4 Mk %
PIAAOG . ABIESE W | Bl 5 19 04 Jn i, 22301 5 5 3l
Jik M3 3 S 246 kR PLLRT K S/D & i Ik s, OF B
S MG A 40 B PARP-1 mRNA , TNF-a mRNA %
RAKEZ M LI, HEW G A 40 PARP-1
W RIB T REE B T AN R DNA #0580 T
BEEHLE 5T PARP-1 i B 1 Ak . Rt 1 #E — W 1R
£ 1F (adenosine triphosphate, ATP) , M T {2 #F 48 4iE
JSE - EUR R 1 & R . TNF-o 19 335 F 0 AT fE
3 25 b S {7 538 I B I AR 0 AR AE R 9 ok
Rk, I 9 0E N Y & A 0T IBE Sl bk i I
BRI 8 MU B0 R F R IR SR S e
ARUE AL LR A fr 2 1 BAN ARG R E
Ji PE 41 3% 22 97 5 8l Ik i 85 71 % 46 A% P1.RI
K S/D 5 JE G &4 8 PARP-1, TNF-o %351
SIEMDC, X — 25 RN B 2 W T E Bk i i Bl
JI2 48 bR T RE 5 7 U5 IR A 412U PARP-1 mRNA,
TNF-o mRNA FE7KFA 5, #5725 T+ vl fg
SN PE fBE RN R AE K-, 5 5 9 05E 7 Kt
FIK 5 G % 2 A M T g L 5 BT B E B Ik 1 B
Pt Az IR 5 T Sk i 3N ) A e b i R
NI 3 0 R AN R IR LB N R A2 R AR Al
W 1 A B R R

25 LTk, PE #2207 5 gh ikl i 3 77 2= 45
PRSI R AR KR R UIAR G, B S B R A
Z1h PARP-1, TNF-o« REH R IEHC, WEH R
W PE (& 4 Ok AR UL T — 5 MK 45 F 48 =,
ARBFFEA R Z A A 55D, PARP-1, TNF-o 4t
Al 3 80 PE & A= i B4R FH AL 06 R W 28 T4 g ik
7 KRR A S E— 2B 4R
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