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Expression and significance of miR-206 , TGF-f1 and Smad3 in placental tissue of
patients with hypertensive disorders of pregnancy
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(Department of Obstetrics , Hebei Petro China Central Hospital , Hebei Lang fang 065000 ,China)

[Abstract | Objective To explore the expression and clinical significance of microRNA-206 (miR-206) , transforming growth factor-
A1 (TGF-B1) and Sma-and Mad-related protein 3 (Smad3) in placental tissue of patients with hypertensive disorders of pregnancy.
Methods A total of 60 patients with gestational hypertension (gestational hypertension group), 60 patients with preeclampsia
(preeclampsia group) ;and 60 healthy pregnant women in late pregnancy (control group) who were treated at Hebei Petro China
Central Hospital from June 2020 to January 2023 were selected as the study subjects. Real-time fluorescence quantitative PCR
(qRT-PCR) was used to detect the mRNA levels of miR-206, TGF-f1 and Smad3,and immunohistochemistry was used to detect
the protein expressions of TGF-f1 and Smad3 in placental tissues. Pearson correlation was applied to analysis the correlation
between the levels of miR-206, TGF-f1 mRNA and Smad3 mRNA levels in placental tissues and clinical data in patients with
hypertensive disorders of pregnancy.Receiver operating characteristic (ROC) curves were used to analyze the value of postpartum
placental tissue miR-206, TGF-f1 mRNA and Smad3 mRNA levels in assessing the condition of pregnant women with hypertensive
disorders of pregnancy. Results The diastolic blood pressure,systolic blood pressure,24-hour urine protein, TGF-f1 mRNA,Smad3
mRNA, positive expression rate of TGF-81 protein,and positive expression rate of Smad3 protein in the control group,gestational

hypertension group, and preeclampsia group increased in turn, while albumin, neonatal weight, placental weight, and miR-206
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decreased sequentially, with significant differences (F/X* = 39.400-834.610, P <C0.05).In patients with gestational hypertension,
miR-206 in placental tissue was negatively correlated with systolic blood pressure,diastolic blood pressure,and 24 h urine protein,
and positively correlated with albumin,neonatal weight,and placental weight (r =—0.514-0.507, P <Z0.05). TGF-f1 mRNA and
Smad3 mRNA were negatively correlated with albumin, neonatal weight and placental weight,and were positively correlated with
systolic blood pressure,diastolic blood pressure,and 24 h urine protein (r =—0.512-0.519, P <C0.05).The AUC of miR-206, TGF-
A1 mRNA and Smad3 mRNA levels in placental tissue for alone and in combination evaluating the condition of pregnant women
with hypertensive disorders were 0.781,0.840,0.837 and 0.951, respectively. Conclusion MiR-206 is lowly expressed in placental
tissues of patients with hypertensive disorders, while TGF-81 and Smad3 are highly expressed. The three may be involved in the
progression of hypertensive disorders.

[Key words] hypertensive disorders of pregnancy;placental tissues; micro RNA-206;transforming growth factor 81;Sma-and Mad-

related protein 3
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SR & e SRAF B AR cDNA, SR qRT-PCR %
Kl miR-206, TGF-B1 il Smad3 ) mRNA 7K F,
SN 4542 95°C , 5min; 95°C, 30s, 58°C , 30s, 72°C,
30s, JHFR 40 W, KWK FR : BT ##514) (10pmol /L)

% 0.4pL K cDNA(50ng/pl) 1ul, qPCR SYBR®
Green Master Mix 5pl,ddH, O 3.2uL, £ 5% 3
ANEE AL R 2 T R R A 4 4] miR-206,
TGF-A1 il Smad3 M Xf £ ik &, AR5 )5 58
B AR TA Y TRARA RGP R 1,

%£ 1 qRT-PCRE|¥F 5l

Table 1 gRT PCR primer sequences
LA LG 573 FUETIH 53
miR-206 CTGCTGCCTGAGGGATGGT ACTGAGCTCAGGTGAGGAGGTG
U6 GCCTAGCTACTCACTGGTAT TAGAGGTCTAGGCAGTACGG
TGF-p1 CAGGGTACAGCTCCTGAGTC CTGAGTCATGACCGTACA
Smad3 ACGAACTGACCTGACGCGT AGACTACATGACTCACCGCT
GAPDH CCTACTGAGGCAGGTCCTAGT CGTATACAGAGCGAGCTCGTC

1.3.3 TGF-81 #= Smad3 %& & 4 iA #& 0

K FH 992 20 S04 2 B R i B 1 2 TGE-1
M Smad3 2 [ 235 4K B0 & U0 B B AT el
fege @, Horp PBS 22 i i AR — 04 S BT 1 X B
Rk U] A 10 A HLET, B ASHEF LK 200 A4S 4 M
Gy AL R E - 53R th P4 & 00 & i ] =
Ui e [ ) R A o ¢ 45 R VE Al R ] Adams 8§ T
1999 AF il 5 1 2 22 5 PP 43, K30 e £ 5 B2 K BH M 4
FELRT o5 Lo R AT 25 A 0 BE M 4R L ] . <<1 %6k 0
S A%~10% M 145 11% ~50%38 K 2 48.51% ~
80%IC N 3 4. >80% N 4 4r. Ytk . LA @il
RO RBEEIEN 1 4 R E AN 2 A
0o 3 4r. PRI B <2 43 U] Sy B K L A I3 3R
=2 73 W o B R Gk,
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K H SPSS 25.0 #4443 s . B8R 4
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VORISR AR e 22 (x +5) Fon . 4R L BAT
BRI Ty 25 4 TR 56 afF — 20 A1 ) 9 R LE 34T SNK-
q K505 R H] Pearson AH G 43 A7 A6 56 4 81 1915 1 1
PR B H IR 3% 4 4 miR-206, TGF-81 mRNA #l
Smad3 mRNA JK-F-5 il R BT R AR S 5 R A2 3K
H TAEHE (receiver operator characteristic, ROC)
k3 7 72 )5 IR 4% 41 21 miR-206, TGF-81 mRNA
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S I R 30 o P 2L T DD 4 ) T 5K L WA T
24h PR A AR T & 0 & AR A LR E IR A
Hom MR KRR, ZR A it E X (F AT
44.096~834.610 Z[a] , P<C0.05), L5 2,

2.2 BEPREBAL miR-206, TGF-B1 #1 Smad3
FESHNERILE

X R G Ui 0 7 I 2L o T L B A 4 21
TGF-81 mRNA . Smad3 mRNA ## % I+ &, miR-
206 MRIRFEAR . 22 5 A G it2# 3 L (F {HA T 80.929~
111.880 =z i), P<<0.05) . WL 3% 3,

2.3 REARRE AL TGF-L1,.Smad3 BE ALK
g R LB

X R 4 iR U 1 I 2L O T L A A 2 1
TGF-p1 % £ 35 B M % Smad3 25 1 % 1k B %
PIMRIR T e s 22 A et 2 2 L OC B 43 512 39.400,
54.180,P<C0.05), iL5& 4 F1l& 1,
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Table 2 Comparison of general data among three groups (x )
i H XFHEZH (n=60) B R 31 75 2 R 4 (n=60) TR AT 41 (n=60) F P
() 28.8943.04 29.0443.15 28.9243.10 0.039 0.961
ZEHT BMI(kg/m?) 22.64+2.71 22.25+2.92 22.3942.76 0.299 0.742
B JED 37.54+2.21 37.62+2.38 37.5042.34 0.042 0.959
ZER (PO 2.24740.48 2.26+0.51 2.2140.62 0.130 0.878
TER (RO 2.160.45 2.2040.48 2.19240.47 0.119 0.888
e 45 FE (mmHg) 119.72410.64 136.35+15.41¢ 150.75+16.37 70.158 <£0.001
#F 3k £ (mmHg) 76.42+6.91 89.08+7.96% 95.68+7.42% 103.773 <£0.001
24h JREF (2) 0.0820.01 1.10+0.31® 4.65+1.07¢ 834.610 <0.001
WLEF (g/L) 52.1946.79 52.61+6.52 52.814£7.08 0.130 0.878
i /N H (X107 /1) 220.42+63.19 219.78+68.51 216.98+72.45 0.043 0.958
HEH g/ 29.9442.01 27.05+2.04% 24.1042,09% 122.103 <0.001
A LR E (kg) 3.68+0.30 3.4040.27¢ 3.0240.25% 87.631 <<0.001
i 4 i (kg) 0.73+0.07 0.68+0.05¢ 0.640.03% 44.096 <0.001

T X IR AL R 25 A et 8 S0 SRR S R AL R 22 A ST E R X,
ZHBEALSR miR-206, TGF-B1 #1 Smad3 EEERMERELE (xLs5)
Comparison of semi-quantitative detection results of miR-206 , TGF-f1 and
Smad3 in placenta tissues among three groups (x *s)

2 53] % miR-206/U6 TGF-81/GAPDH Smad3/GAPDH
popisil 60 1.0240.22 1.01£0.21 1.0240.23
T i 0 a0 4 60 0.710.19* 1.4840.36* 1.4440.32¢
T HI 1 41 60 0.5040.16% 1.8440.46% 1.904+0.45%
F 111.880 80.929 97.462
P <<0.001 <<0.001 <£0.001

TE o 50 R U2 5 A et 2 08 305 0 5 0 0 el T 2 LU RS e A e

x4

=ZARBAALR TGF-A1.Smad3 BEALBMERLEE [(n(%)]

Table 4 Comparison of immunohistochemical results of TGF-81 and Smad3 in placenta tissues among three groups [n( %) ]

415 % TGF-81 A&k BH MR Smad3 # H ik FHPER
popiiEil 60 9(15.00) 6(10.00)

1 39 i 1L 2 60 25(41.67)" 28(46.67)"

T T 1 4 60 43(71.67)° 46(76.67)

x2 39.400 54.180

P <0.001 <£0.001

TE 5 %) BT P 22 A G o R S 5 A I e i R AL LR 2 e S e
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Expression of TGF-1 and Smad3 proteins in placental tissue of patients with preeclampsia

FIAE DG, 53 8 AR LR G A A E A G
G A F —0.514~0.507 Z Ja], P<C0.05) ; TGF-B1
mRNA ,Smad3 mRNA 53 & (158 LK E G4
Hit U OG5SR TR R IR R L 24 h R EE FIE AR G
G A F—0.512~0.519 Z[a], P<<0.05), WL 5,

x5 WIRPENEEFEZFKRBAHALE miR-206,TGF-81 mRNA #1 Smad3 mRNA 7k F 5 i /K& £ 8048 % 1%
Table 5 Correlation between the levels of miR-206, TGF-81 mRNA and Smad3 mRNA in placenta
tissue and clinical data in patients with hypertensive disorders of pregnancy
miR-206 TGF-f1 mRNA Smad3 mRNA
it H
r P v P r P
i —0.492 <0.001 0.503 <0.001 0.498 <0.001
#FoRIE —0.509 <0.001 0.510 <<0.001 0.487 <0.001
24h JRZE H —0.514 <0.001 0.519 <0.001 0.486 <0.001
W 0.486 <£0.001 —0.494 <£0.001 —0.504 <0.001
e LR R 0.494 <£0.001 —0.509 <£0.001 —0.510 <€0.001
R 0.507 <<0.001 —0.512 <<0.001 —0.509 <£0.001

2.5 FIRRA AL miR-206, TGF-81 mRNA #0
Smad3 mRNA KEMFIRPAFLERFZEARFE
R N E

PL7™ 5 IG5 20 21 miR-206 , TGF-81 mRNA A
Smad3 mRNA 7K - 57 A6 0 (B Kz 156 4 5000 B %
R R AR L DA 1 R 2R IR Y R R e A AR S

A2 ROC 4k, 45 8 SR, G #4141 miR-206 .
TGF-81 mRNA I Smad3 mRNA 7K 8 7 B &
TG4 0 390 /8 00 5 0 22 10 1 i AUC 43 51
0.781.,0.840,0.837.,0.951, = F W& 1FAE AUC & T
Al AUC, 2 R A g1t 8 L (Z 14500 R
3.830,2.788.2.863,P<C0.05), W3 6.8 2,

£6 FRERAAS miR-206.TGF-81 mRNA 1 Smad3 mRNA 7k F 3t 4F §% # 5 I [F 2 13 9% 15 B0 1F 1l 4 (B bL 3%

Table 6

Comparison of the evaluation value of postpartum placental tissue miR-206 , TGF-f1 mRNA

and Smad3 mRNA levels in pregnant women with gestational hypertension

i AUC 95%CI U (VD) FERMECD T BT (EL
miR-206 0.781 0.700~0.862 75.02 71.72 0.87
TGF-1 mRNA 0.840 0.769~0.911 61.74 95.00 1.31
Smad3 mRNA 0.837 0.767~0.906 86.74 66.73 1.23
Ba 0.951 0.916~0.985 90.01 86.72 —
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Fig.2 ROC curve of postpartum placental tissue
miR-206, TGF-81 mRNA and Smad3 mRNA
levels in evaluating the condition of pregnant women

with hypertensive disorders of pregnancy
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TGF-B1/Smad3 {7 5 i # A0 & H F S TGF-p1 Hl
Smad3 & [HFRIKIK V-, i 1M 38 B 77 2 4 i 53 1k K
127808 1 TR AR A5 SR5E 2 kORI g 158 55 1) g
Vol 55, X5 AR VR A IR B A i A 4L ol A R R
T A PN B 40 A3 45 R G 2 1 A5 ) e SR 4 3l R T
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28 i 5 i 584 R AU A I 38 T T 8% 0 A KB R RE A
VRS o 20 0 R A P B 45 . 5 | i A AT
ORI R e . (H 1 IR g0 38 O AR BIF 5 AR R
miR-206 . TGF-S1.Smad3 7F BEAEMF 5T v 9 28 BRAE A
8CH I L LA A L AT 7 3 — 2B R

3.3 miR-206 , TGF-B1 #1 Smad3 iR #A 5 M
[E & 7% R HY I PR VE 4 ¢ (B

ABFFEH miR-206, TGF-B1, Smad3 5 it 45 )% .
Aok R LR B IR bR 2 W A OC M, 2R miR-
206 . TGF-B1 Hl Smad3 ik 5% Al B i — b 52 i £
I KT o G o R A% 1A 4D miR-206 ik
FEAR, TGF-B1 1 Smad3 #2187 . 3 bk il 45 59 & 5
e N e A Q17 2 W ) | Dl EQ Y 2
ROC &g it — 2 Bon, ™ E K& 40 miR-
206 . TGF-p1 Ml Smad3 —FH WA 5 v A BOTAl 4 Ik
1 A 0 2R L BE A PEAG A9 AUC ATk 0,951,
#E— & B miR-206, TGF-81 I Smad3 #] € 5 &F
90 e . % 5 A J A O, miR-206 IR T 0.87,
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