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Expression of HDAC8 and SMAD4 in placental tissue of pregnant women with hypertensive

disorder complicating pregnancy and the correlation with pregnancy outcomes
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[Abstract] Objective To investigate the correlation between the expression of histone deacetylase 8 (HDACS8) and small mother
against decapentaplegic (SMAD) in placental tissue of pregnant women with hypertensive disorder complicating pregnancy
(HDCP) and the severity of disease and pregnancy outcomes. Methods A total of 96 pregnant women diagnosed with HDCP at
Hebei PetroChina Central Hospital from August 2020 to December 2022 were selected as the observation group (HDCP group).
Based on disease severity,they were divided into three subgroups:35 cases in the gestational hypertension group, 33 cases in the
mild preeclampsia (PE) group, and 28 cases in the severe PE group. Additionally, 96 healthy pregnant women during the same

period were selected as the control group.According to pregnancy outcomes, HDCP pregnant women were further divided into a
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good outcome group (57 cases) and a poor outcome group (39 cases).The expression levels of HDAC8 and SMAD4 in the placental
tissue of HDCP pregnant women were detected using immunohistochemistry, while real-time quantitative PCR (RT-qPCR) was
employed to assess the expression levels of HDAC8 mRNA and SMAD4 mRNA in placental tissue.The expression of HDACS8 and
SMAD4 in different groups and different pregnancy outcome groups was compared. The diagnostic value of HDAC8 mRNA and
SMAD4 mRNA for adverse pregnancy outcomes in HDCP pregnant women was analyzed using receiver operating characteristic
(ROC) curves. Multivariable logistic regression was used to analyze the influencing factors of pregnancy outcomes in HDCP
pregnant women. Results The positive expression rates of HDACS8 and SMAD4 in placental tissues of the HDCP group (X* =30.561
and 40.776 ,respectively, P<(0.05) and the mRNA expression levels of HDAC8 and SMAD4 (:=12.101 and 22.342, respectively,
P<C0.05) in the placental tissues of the HDCP group were significantly different from those of the control group. The positive
expression rates of HDAC8 and SMAD4 in placental tissue among the gestational hypertension group,mild PE group.and severe
PE group (X*=21.055 and 15.903, respectively, P<(0.05) ,as well as the expression levels of HDAC8 mRNA and SMAD4 mRNA
(F =48.158 and 21.879, respectively, P <C0.05), also demonstrated statistically significant differences. The incidence rates of
preterm birth,fetal growth restriction, fetal distress,and neonatal asphyxia in the HDCP group compared to the control group were
statistically significant (X*=5.858,6.391,6.752, and 4.301, respectively, P <C0.05). The systolic blood pressure, diastolic blood
pressure,24h urine protein, and expression levels of HDAC8 mRNA and SMAD4 mRNA in the good pregnancy outcome group
showed statistically significant differences (+ =2.770,5.058,3.062.,7.282 and 6.031, respectively, P<C0.05).The area under the
curve of HDAC8 mRNA,SMAD4 mRNA and the combined diagnosis of HDCP patients with adverse pregnancy outcomes were
0.780,0.779 and 0.918, respectively,and the area under the curve of the combined diagnosis of HDCP patients was significantly
higher than that of patients diagnosed alone (Z=2.412 and 2.522. respectively, P <C0.05).Systolic blood pressure (OR = 2,895,
95%CI :1.580-5.305) , diastolic blood pressure (OR =2.342,95%CI :1.241-4.419) , SMAD4 mRNA (OR =2.765,95%CI :1.545-
4.948) was an independent risk factor for adverse pregnancy outcomes in HDCP patients (P <C0.05) ,while HDAC8 mRNA was a
protective factor (OR=0.764,95%CI :0.638-0.915,P <C0.05). Conclusion The expression of HDACS is decreased,and SMAD4 is
increased in the placental tissue of HDCP pregnant women. These expressions are associated with the severity of the mother’s
condition and adverse pregnancy outcomes,and they may be involved in the occurrence and development of HDCP.
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R:GAAGATGGTGATGGGATTTC
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Table 2 Comparison of HDAC8 and SMAD4 expression in placental tissue of
pregnant women in HDCP group and control group [n(%),x ® 5]

21 51 B (D HDACS [H SMAD4 [H HDAC8 mRNA SMAD4 mRNA
HDCP 4 96 35(36.46) 65(67.71) 0.7840.15 2.45+0.62

X R 2 96 73(76.04) 21(21.88) 1.06+£0.17 1.01£0.12
X/t 30.561 40.776 12.101 22.342

P <20.001 <20.001 <20.001 <20.001
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Table 3 Comparison of HDAC8 and SMAD4 expression in placental tissues of
pregnant women with HDCP of different severity [n(%),x +s]

2 53] % () HDACS FH SMAD4 B HDACS mRNA SMAD4 mRNA
I 40 300 v ot 4 35 22(62.86) 16(45.71) 0.8940.08 2.15+0.38
% PE 41 33 11(33.33) 23(69.70) 0.76+0.12 2.41+0.42
#HJ¥ PE 41 28 2(7.14) 26(92.86) 0.6640.07 2.8740.50
X/F 21.055 15.903 48.158 21.879
P <0.001 <€0.001 <0.001 <€0.001
X3/t 5.927 3.994 8.115 3.513
P, 0.015 0.046 <0.001 0.039
X5/ 24.475 15.557 13.740 9.310
P, <<0.001 <0.001 <0.001 0.001
X3/t 6.196 5.142 5.895 5.869
P, 0.013 0.023 <0.001 <0.001

TEX2/F (P g (0% 0 5 106 20 45 5% 8 PE AU TR I PE S0 LU X /o0 Py g 0 UR 00 85 100 T 4 5 58 8 P 2H B9 bR s X2 /o L P o 1 01 30 85 1l
JEH S PE M B /s P i PE 41 5 PE 4 L.

x4 HDCPASWRBEAIFREBAILE [n(¥)]

Table 4 Comparison of pregnancy outcomes between HDCP group and control group [n( %) ]
2159 1% (n) =L Jig LA & 2 BR it )L 38 iy HE R 1 BAEILER Hit
HDCP £ 96 12(12.50) 8(8.33) 9(9.38) 4(4.17) 6(6.25) 39(40.63)
xif e 21 96 3(3.13) 0 1(1.04) 1(1.04) 0 5(5.21)
X2 5.858 6.391 6.752 0.821 4.301 33.577
P 0.016 0.011 0.009 0.365 0.038 <0.001
x5 AEAPIRERZAERTRLEE [x£s5.0%0)]
Table 5 Comparison of basic data of pregnant women with different pregnancy outcomes [ x +s,n(%) ]
I H TUREE R R AP 4 (n=57) HIREE A R4l (n=39) /X2 P
L ED) 33.45+5.13 33.58+5.48 0.119 0.906
24 BMI(kg/m?) 23.85+2.26 24.17+2.19 0.690 0.492
S5 W 28 J (D 37.1542.72 36.42+2.68 1.299 0.197
B 744 28(49.12) 21(53.85) 0.207 0.649
AR 9(15.79) 7(17.95) 0.078 0.780
o I R S 11(18.64) 8(20.51) 0.052 0.819
Y 4 i (mmHg) 142.64416.78 152.384+17.12 2.770 0.007
&7 5K FE (mmHg) 85.92+9.83 96.01+9.25 5.058 <20.001
WLIF (ol /1) 154.69418.14 158.03418.72 0.875 0.384
24h JREH () 5.63+1.15 6.32+0.98 3.062 0.003
TC(mmol/L) 4.9824-0.94 5.034:0.99 0.250 0.803
ALT(IU/L) 23.9245.75 24.48+6.16 0.455 0.650
HDAC8 mRNA 0.850.12 0.68-£0.10 7.282 <<0.001
SMAD4 mRNA 2.1840.55 2.844-0.49 6.031 <<0.001
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B3 5 #7

LI HDCP 22 10 72 & & A2 A R4 ik 45 Jy hy P 28
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& .SMAD4 mRNA #jJ& HDCP 2215 & A A BT Ik
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& HDCP i kA AR IERS /AR R E
(P<C0.05) , W#E 7,

1.0
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1 2R

— HDAC8 mRNA
— SMAD4 mRNA
0.2 — s
S,
0.0 I 1 1 1 )
0.0 0.2 0.4 0.6 0.8 1.0

1— 557 B
HDAC 8SmRNA,SMAD4 mRNA B —F B &S H
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Fig.2 ROC curves of HDAC8mRNA,SMAD4 mRNA

E 2

and their combination in the diagnosis of adverse

pregnancy outcomes in HDCP patients

F* 6 HDACS8.SMAD4 mRNA #Z#f HDCP BE A E A RIERERNNMED

Table 6 Analysis of the diagnostic value of HDAC8 and SMAD4 mRNA for adverse pregnancy outcomes in HDCP patients
5 b AUC 95%CI REYE D RS0 R P
HDAC 8mRNA 0.780 0.681~0.858 84.62 73.68 0.75 <20.001
SMAD4 mRNA 0.779 0.683~0.857 74.36 75.44 2.42 <20.001
A 0.918 0.844~0.964 84.62 84.21 <20.001

®7 B HDCP BEEIREFB/HEEE Logistic MASHER
Table 7 Logistic regression analysis results of multiple factors affecting pregnancy outcomes in HDCP patients

FAISES B S.E. Wald X? P OR 95%CI
Wi 4 1 1.063 0.309 11.834 0.001 2.895 1.580~5.305
&7 5k 0.851 0.324 6.899 0.008 2.342 1.241~4.419
24h JREH 0.076 0.125 0.370 0.543 1.079 0.845~1.379
HDAC8 mRNA —0.269 0.092 8.561 0.003 0.764 0.638~0.915
SMAD4 mRNA 1.017 0.297 11.726 0.000 2.765 1.545~4.948

3 it

HDCP 2™ 5 (R R IT R AT, 2 5 T i 2200
DA g I 7K P 5 1 BR A Sy 3 B R R AR, W] 5 B
ZEY IR O R LR B R K A7 BR AE RN AT R 4
Jatl, Ik, 335 HDCP # 2¢ (1912 8 38 41 1Ak
RIS SR YRGS S5y 25 7 B T B X R A R

TR J B U AR

3.1 HDACS 5 HDCP By48 %14

HDACs J2&— B 28 71 il . X 2028 Yo (0 PR 45+ 7
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574§ (histone acetyltransferase, HAT) 9 3 £ I
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SURORIE = )RR P SR - A [ S O 2 W5
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S HDAC8 mRNA ik 7K 1 WY g i % B2, 4
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HDCP &R 5 SR 2 MM =2 2 A A
O R R M R R M AN R T BT R R 5
LB - R E Bl Ik B R A B I A N 2
g1 B K 25 2% E B4 R o B AR AR fEDT
HDACS ] i i Mg 20 Jfd i) 4= 28, #fEI HDACS 7] fig
g R R 2 A M R AR 22 S 5 HDCP 1Y
KRR, £ HDCP h, HDACS ik FEAK, 7]
BT Z A2 B R L L 5 & T IRIE B Ik R
. 58 HDCP 0y % 4 .

3.2 SMAD4 5 HDCP #8314

SMADs J& TGF-B 155 T 09 T e od 15 IH +,
TGF-p1 vl 4 R 24222, 2 5 PE &
A Rk, TGE-BL AT 5 H AZ AR 45 4 i SMAD2
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