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FAAHGERAE . s #I2019F1 A—2020410 A = T da4h R4 Bl 69 66.46) GDM Ztda B B Bkt B
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mRNA %% K-F, microRNA %%]AR 28 it 2 #) 3 Control. miR—21 NC. miR—21. miR—21 inhibitor NC #=
miR—21 inhibitor 2 4m L, KA CCK—8 kA 4% 7, Brdutel2nfidg i, Matrigel42 % 52 BoAsm) n 42 %
TUNEL &40 20 L8 =5 R Western blotting #-] Bcl—2, Bax, Cleaved—Caspase 9. E—cadherin & Vimentin 2%
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inhibitor 828}t 7% /1% Control 28_EFF( P <0.05) . miR—21 2848 L3 74 #& /1 2 Control 20,35 (P <0.05), miR—
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i, Vimentin £iX FH(P <0.05), miR—21 inhibitor 2 E—cadherin &£ F#, Vimentin & ik EiE(P <0.05), 48
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Effect of serum microRNA-21 in pregnant women with diabetes
mellitus on biological behavior of trophoblast cells by
regulating Bcl-2/Caspase-9*

Li Yi-sha, Ji Wen-qian, Lu Jia-nan
[Department of Obstetrics, Sanya Maternal and Child Health Hospital (Sanya Women and Children's
Hospital), Sanya, Hainan 572029, China]

Abstract: Objective To investigate the changes of serum miRNA-21 expression in patients with gestational
diabetes and its mechanism on the biological behavior of trophoblast cells. Methods From January 2019 to

October 2020, 66 pregnant women with diabetes in pregnancy and 38 healthy pregnant women with similar
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gestational weeks who underwent physical examination at the same time were selected as the study subjects. The
expression level of miR-21 in serum of the two groups was tested by qRT-PCR. The JAR cell lines were transfected
with miRNA to construct control, miR-21NC, miR-21, miR-21 inhibitor NC, and miR-21 inhibitor group cells. Cell
viability was tested by cell proliferation detection kit 8 (CCK-8), cell proliferation was tested by Brdu, cell invasion
was tested by Matrigel invasion test, and cell apoptosis was tested by TUNEL. The expression levels of Bcl-2, Bax,
Cleared-capase 9, Vimentin, and E-cadherin were tested by Western blotting. Results The expression levels of FPG,
miRNA-21, and HbAlc in the study group were higher than those in the control group (P < 0.05). The expression
level of miR-21 in miR-21 group and miR-21 inhibitor group was higher and lower than that in control group (P <
0.05). CCK-8 test results showed that the cell viability of miR-21 group was lower than that of control group, and
that of miR-21 inhibitor group was higher than that of control group and miR-21 group (P < 0.05). Compared with
control group, the proliferation ability of cells in miR-21 group and miR-21 inhibitor group decreased and increased
significantly (P < 0.05). The apoptosis rate of miR-21 group and miR-21 inhibitor group was significantly higher and
lower than that of control group (P < 0.05). The number of penetrating cells in miR-21 group and miR-21 inhibitor
group was significantly lower than that in control group (P < 0.05). Compared with the control group, the expression
of E-cadherin and Vimentin in the miR-21 group was down and up, respectively, but the expression of E-cadherin
and Vimentin in the miR-21 inhibitor group was down and up, respectively, compared with the control group and the
miR-21 group (P < 0.05). The expression of anti-apoptotic protein Bcl-2 decreased in miRNA-21 group and
increased in miR-21 inhibitor group (P < 0.05). Compared with the control group, the expression of Bax and Cleared
caspased-9 protein in the miRNA-21 group increased, while the expression of the above proteins in the miR-21
inhibitor group decreased (P < 0.05). Conclusion There is high expression of miRNA-21 in pregnant women with
gestational diabetes. miRNA-21 can promote cell apoptosis by regulating the inhibitory effect of Bcl-2/Caspase-9 on
trophoblast cell proliferation and invasion.
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ZRZEY5, S ATURPE G B LT microRNA-21 8795 Bel-2/Caspase—9 X% 7¢ /2 4RI A: W0 244 7 4 B34 1)

inhibitor ¥ H Z& [E Thermo Fisher 23 @l , i& 4= 1L 75 W4
4 2 [E Hyclone 23 1 , RPMI 1640 5 352 30 [ 35 [ Life
Technologies 7~ H] , Bax, Bel-2, E—cadherin, Cleaved
Caspase—9 . GAPDH Fl Vimentin %% ${ /& ) H 3¢
Abcam 23 B , miRNA fAH R S G R &0 711
N ), Matrigel ) [ 5 [# Sigma—Aldrich 23 /), HAR i
ALY 1oG BRI A 2 FE IR AR A R A A B
7y ), CCK-8 kit g [ A6 5 Bk g 28 A= W RHE A R
], TUNEL #0370 G000 B r ot R A BRA A
1.3 FHik
13,1 JAR Zmfa s s Aok g W N 9% B R A0 I AR
JAR 4t il i 17 52 75 Ab 38, {5 F & A7 10% fif 4 i i
RPMI 1640 35 52 347 40 ML 35 77 (K5 98 551 R 37 C .
5% CO,) , 5 7= 41 L% 0 5 x 10°45/60 m?® 55 R 1L,
o fE 3 5 2 75% W AT A% AR IF B I 500 pmol
miRNA-21 $EA7 4 e G | 15 5% 24 h 5 T 4887 1% 57 5t
g2 1% % o Control 2 ¢ A MUAT: fo] 40 # ; miR-21 NC
ZH . A miR=21 BE4EL 4 s miR-21 4 il A miR-21;
miR-21 inhibitor NC 41 : fill A miR-21 inhibitor & 4L14/) ;
miR-21 inhibitor 41 : Il A miR-21 inhibitor.
132  CCK-8:E#mampnish  Peiksd T3k
KAL) 5 x 10441 MRl T 96 FLAR Y, B 85 55 A
TR 24, 48, 72 h 5L, BBRET IR,
FH 10% PBS #hyk 58 4 J5 A 100 pL PBS, 2R J5 [0
ASFLHINAZY 10 WL 59 CCK-8 ¥, FF4 15 35 A 4k
SETCE R FER NEE 2 ho 7E 450 nm B K Ak FH
BRARPERE AL (5. JC-1086A, H [E R BIFR R
BABRAT) KGR (A E.
133 Brdu¥gA Zkbnmieiés  HERED
Y REFE 5 x 10° A /HLEERD T 24 FLAR N, 55524 h)
JnPBS F AR R o AR EE A 30 we/L 119 Brdu 2 fifd
RigR sk, 37 CHOLF PLUEE 1 h, £HHF#
W, PBS YL , [ %€ , A DNase (¥ £ 4 300 pg/mL) ,
37 CHAMFME 1 h, Y, A FITC-Brdu $T1A 5
7 CHAF T IEE 30 min. PBSVEU, DAPI(1 pg/ml)
37 CH#E 10 min, PBSPLW, W/G7EZRICRMEE T
UK =38
1.3.4  TUNEL x# 0 08 = % H TUNEL ¥
I 300 & AT A D, e e 45 RS R AR AR 5 x
10*AN/HLEEAD T 24 FLAR N, 5557 24 h, PBS Ik . ]
4% %2 B W 8158 , 20 pg/mL & (G K 7E 200 NS

15 min, A IR G0 W B R I 20 i R TS L, OF
TEDEG W s T %% .

1.3.5 e 2 2% HTE-20 C % 30 min 1Y
B WA S W B B 25 pg/mL, H K 50 pL Ay
75 A Transwell /N, 52 3% W25 5%
HET 37 CWFE 1 he SRJGH 1 x 10° 4> 20 /AL 4t
it 32 A F Transwell /N2 B, 0 A TG UL W B 37 3
150 pL, FHAESMNZFLAR H A F 20% FBS 1) 15 55 3
600 wL 3% 7% 48 ho ¥ /N2 B Jf A I RS 48 5
Matrigel ¢ b %A Lt K 4010, PBS 5%¢ 218 1k
J5 4% 2 5 WP [ 5E 15 min, 0.1% 25 & 28 e 8,
15 min, 7E BT ( x 200) W82 I 52 4 22 41 il
1.3.6  EERAZFTREHA RS (QRT-PCR)#
M miRNA-21 & ik BB # 25 I & bk il 5 ml,
3 000 r/min &5 0> 10 min ( 0248 10 em) , 43 55 1L
7, B T80 CUkAHi. FH TRIzol ¥ il 42 H 2 1l 75
S JAR 20 L5 RNA, SR FH ZE 0 06 RNA 3957 5%
cDNA , % i 5% 55 7= W) AT qRT-PCR K, LA U6 R N
Z I e R I 3K 70 6 16 B S A ST PCR RV 1A
%, qRT-PCR Wi {A % : 1.6 wL Uni-miRq PCR Primer
(5 pmol/L) , 10 pL SYBR PremixExTaq II (2 x ),0.8 pL
PCR Forward Primer (10 wmol/L) ,2 wLHEH (¢DNA) .
qRT-PCR JZ Ji £ 14 : 95 °C T 28 £ 30 s, 94 °C 7%
PE 5,60 CiB k30 s,65 CHEA 30 s, 45 P 1F
o 22l PCR 7= W) I 6 M i 28, miR-21 1F 0] 514
5'-CTGTAACGATACGCTAC-3', I [1] 5|4 : 5'-GTAAT
CCAGGATAGGCTG-3", 5| ¥+ & 131 bp; U6 1E [1] 5]
Y . 5'-CTCTTGCCGGCAGTATACACACT-3', J2 [f] 5|
¥ . 5'~ACGTCCTACGAACGTGTTTGTC=3", 5| ¥ K i
125 bpo MR 4 Cofl THR A X Tk &, DL 27 ROR
AACE=(Ct gy =Ciyy ) = (Ct g pggemn—=Cligp ) o

1.3.7  Western blotting #-| Bcl—2, Cleaved Caspased—
9.Bax & & &k KAHAMMILPBS thPE3 R, A
RIPA Lysis Buffer £ BUAH A 5035 11, 7 DU 2R 1
- #EF] SDS-PAGE (10% ) &E B HL Uk H , FLIK 70 15 ) e
¥ % PVDF I, 5% B I 4 W% 5 P, BCME , 3 0k, it
Bel-2 . Cleaved Caspased—9 , Bax — #7157 AR AR 1 4
LY bR L P A, WP E 1 h )5, TBST BE
3 YK, B % I ECL & 6 i g O 52 R AR 1 4%
W, L GAPDH i N2, R H Image J 8 F 347 25747 K
FEEHE 7 A, 115 Bel-2 | Cleaved Caspased—9 | Bax £

Matrigel ,
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AR 73 BT SR 1 SPSS 20.0 Gt # ik . iR
DAFIEL + bRl 25 (x 2 5) Fon, HOEH oA 50 0 22
W, eI AT LSD-t K 56 . P <0.05 ly 2%
SHEGIFE L,

2 #R

21 RASITRAEA—MRRERILE
5T 20 5 %) BB AL AR 29 J8) o4 e A& 5k R

W, & 1K, 2R a5 E L (P>005),

W1,
F1 FAARTE—MWEBLE (s
g n A/ . Wi/ (A 9iS]
% mmHg mmHg

WFFE4] 66 26.58 +3.35 28.45+2.03 125.26+10.25 79.56 +5.15
FHRZ] 38 25.65+3.41 28.78 +2.16 126.47 +10.63 80.29 + 5.24
tH
P{H

1.354 1.123 0.572 0.692

0.179 0.274 0.569 0.491

2.2 WRASEEAmMIR-21 mMRNAEIN RIZE
K FBG.HbA1c /K FLL 3k

WF5Y 20 5 %F B 41 miRNA-21 mRNA A0 %} 2 35
K FPG. HbAle KA, & if, E56%1T
R (P<0.05); WFFE4H miR-21 mRNA AXF % ik
M FPG . HbAle KV R H . WLk 2.

£ 2 MWHAmMIR-21 mRNABXIRiZE X FPG.HbA1c

KEEEE (xxs)
415 n miR-21 mRNA  FPG/(mmol/L) ~ HbAlc/%
5 66 4.13+0.76 556048  526+0.57
XIHEZH 38 0.89 +0.35 439+039  4.68+0.42
t{H 29.608 12.784 5.471
P 0.000 0.000 0.000

2.3 miR-2133& H4HAaE A%

Control ZH . miR-21 NC 2 . miR-21 #H . miR-21
inhibitor NC £ .miR—-21 inhibitor 21 i /it miR-21 mRNA
AEXTF IR i FODAH L8, & 7 2001, Z 5 A 51t
22 YL (P <0.05) . 5 Control 2 I % , miR-21 2H
miR-21 mRNA A %} 3% 35 & F+ &, OD fH T [ (P <
0.05) , miR-21 inhibitor Z1 miR-21 mRNA #f X} % ik &

FEAK, OD B 1 (P <0.05) . L33,

*3 EZHAMEEmMIR-21 mRNAMEX FILE LT

(x+s)
215 miR-21 mRNA ODMH
Control 41 1.02 £0.07 1.00 £ 0.05
miR-21 NC 24 1.01 £0.06 1.01 £0.05
miR-21 inhibitor NC £H 0.99 £ 0.05 0.98 +0.06
miR-21 44 5.23 £1.20° 0.42 +0.10
miR-21 inhibitor 21 0.26 + 0.08" 1.73 £ 0.22°
FIy 23.265 27.614
P 0.000 0.000

7 : 75 Control H H %K, P <0.05,

2.4 F3FRIEmIRNA-21 Xt 20 B 3 58 B 52 01
Brdu 3 5 55 5 5 SR R WY, 4% 41 40 B 1 5 g
Control 41 (1828 +3.21)% , miR-21 NC 4 (18.67 +
3.55)% , miR-21 2 (5.41 + 1.33)% , miR-21 inhibitor
NC 41 (19.12 £3.86)% , miR-21 inhibitor 41 (36.36 +
538)% , 4 5 2245001, Z R A G E R L (F =
51.286, P=0.000), 5 Control 4 %5, miR—-21 20 ZH Jfd
H4H e J1 98055 (P <0.05) , miR-21 inhibitor 2 £ ifg 3%
FEAE 1155 (P <0.05) .
2.5 Rk miRNA-21 Xt 206 T B 8200

g OB = S 76 B
Control 21 (12.48 +2.93)% . miR-21 NC 4 (13.12 =
3.36)% .miR-21 2H (32.54 + 6.21 ) % . miR-21 inhibitor
NC 21 (12.76 +3.05)% . miR-21 inhibitor 2 (4.73 +
0.89)% , & )5 2257 W, 2R A Gt 2 L (F =
64.027, P =0.000) ., 5 Control 4 H%5 , miR—-21 £H 41 Jfd
T3 . JF (P <0.05) , miR-21 inhibitor £H 41 il 4 7=
RFFE(P<0.05).
2.6 TFRiEmiRNA-21 3R ZERE IR IR

12 28 92 06 245 S R W, Control 41 . miR-21 NC
ZH . miR-21 # . miR-21 inhibitor NC 2 . miR-21
inhibitor ZH 1) % i 48 ifd £ . E—cadherin . Vimentin 4
XRIEFRILK , & Z, ERASITFEX
(P<0.05). 5 Control 41 Ft %5, miR-21 41 2 B 41 g
98 /b, Vimentin A XF & 3k & T [ , E-cadherin 4
X ik & T (P <0.05) ; miR-21 inhibitor 2 % fi5
4 B 538 AN, Vimentin AH Xt % 35 f& [+, E-cadherin
XA R (P<0.05), WK 1fEA4,
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11 BRIV, G AR R R LTS microRNA-21 1875 Bel-2/Caspase—9 X 8 75 /2 Al A= 92747 A B3 )
A B C D E *R5 HHBcl-2.Cleaved Caspased-9.BaxEH
catnerin [ > > ERRARIR (2o
EE
GAPDH _ 36 kD Control 4 1.03+0.11 1.010.13 1.02 +0.09
A:Control ZH ; B: miR-21 NC ZH ; C:miR-21 inhibitor NC#H; D: miR-21 NC 4 1.01 £0.28 0.45+0.10 0.43 £0.13
miR-214; E:miR-21 inhibitor 2 . miR-21 0.99 030 048+ 0.11 0,40+ 0.15
.99 + 0.3 .48 0.1 40+ 0.
B 1 #&%HE-cadherin.Vimentin & AR IE inhibitor NC 21
miR-214H 0.51 +0.08" 5.12+1.23° 3.52 +0.48"
*4 BHEFEMAER E-cadherin.Vimentin & H miR-21 )
e - S 12.79 £ 3.15° 0.51 +0.08° 0.43 +0.10°
AMRIZELLE (k+xs) inhibitor 20
FH 148.614 43.017 20.104
g5 R %k E-cadherin Vimentin Pl 0.000 0.000 0.000
. (4~/HP) EH A : . :
i & 5 Control 4 £, P<0.05,
Control 4 102031 047+0.09  042+0.13 ik : 143 Control A1 AR, P<0.05.
R 4 LS R
miR-21 NCZH 1.01 £0.28 0.45 +0.10 0.43+£0.13 3 -LTJ-'L/I’_\.
mik=21 0.99 + 0.30 0.48 +0.11 0.40 +0.15
. + U, . + U, . + U1 N
inhibitor NC 21 W& 5 F AW 2k B SR 22 IR A,
iR-214 t ¥ i e YA > 3 g N "
miR-212H 0.53£0.11 1.23+0.37 0.21 £ 0.05 Eﬁ{éﬁ@?’ii?ﬁjﬁ’}{fh, /H\ﬁpﬁﬂfﬂ{ﬁﬁahk
iR-21 NN . .
m;} . 17720520 024006 078017 R AR I R AE 5 R A . R B 2 b Y Rk R
1nhibitor Z
. =1 Al \j:g i ~ ﬁf N
i 0173 17315 s 147 miRNA )53 238 5 CDM I &k R JREVIMG,
YO SR = gt :
P{E 0.000 0.000 0.000 ;H\:@ﬁ 3 UTR B:iﬁjcq:T# kaﬂﬁrtl = E Eﬁ%%[ﬁ ) U\ﬁﬁ

7 5 Control 4 1L %S, P<0.05,

HRiEmiR-26a AT ATHEXEARIE
Western blotting £ 25 5 i 7~ , 5 20 41 ffd Bel-2 |
Cleaved Caspased—9 . Bax & [ A X} 23k & A8, &0
22570, 2R A G2 E X (P <0.05) . 5 Control
ZH H %2, miR-21 4 Cleaved Caspased-9 | Bax 25 H #H
XF ik aE E I, Bel-2 & AR X R Gk 5 TR (P <
0.05) ; miR-21 inhibitor 41 Caspased—9 | Bax & [ A %}
FIk T, Bel-2 M R ik & FFH(P <0.05) . UL
2 Fks.

2.7

A B C D E

Bol-2 S - in b YR

B [——————————— 2 | L)

Cleaved Caspased—9 _ 25kD

A:Control ZH ; B:miR-21 NC ZH ; C:miR-21 inhibitor NC#H ; D:
miR-2141; E:miR-21 inhibitor ZH .
2 #&%HBcl-2.Bax.Cleaved Caspased-9 & A& i%

1k H ) mRNA J0ER 8 & A, AR i Rk,
S H5REGEFRZMBG LR W, k. 278
FAERS AF LW B, HA BN 0 ) R 97 8 A5 1
TRAES, AR R miR21 R KBS
U i T 3 L 1 R A AR AR AR DG, IR RE TR Y
o= A 1 P 1 0 7 N B 1= RS 5
Z 5B MY EWFIT . ARG R BN,
WF 5% 41 /B miR-21 4b F @ R kR A&, KRR
GDM 5 IfiL 75 miR—21 7K - A7 7EAH Ko

A TR 1IN i I A o A o B R A
BB, Horhars £ bk S AR A
P58 SR Y R 2 B, T A DR FH S DR ) 38 28
RETH NI EIC)E, 5o b 210 5 S 4n i,
M S5 R L) W0 R R it 45 Y ARCOR o I iR
(R AT RS . AGE . R A O A ) 2 AT
R Z T R M M AN R AR ER,
G GCDM W EZER RN, ARG R BN, %
FRZMMEE Y miR-21 J5 , HEFRZ MM IZE . 1
B RE ST KA, IR T % 3R )7 A0 I miR-21 () KA
Ja, HARZE . WiAHBE IR, R miR-21 &%
240 M A W 2 AT SR ) B TR Y B, AT A
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MR8 . HE5H . 5540, b 40 fa) S5 % Ak T R ik
i B 4% B8 MR 2868 )1, HiH E-cadherin, Vimentin
S L) A0 M B o, VR T A AR 2B R
&2 SR 0 RN 55 AR S AR, At
K, miR-21 41 1Y E—cadherin X #35, 1fii Vimentin
ik, FRIANE miR-21 F 35 7] F ¥ E-cadherin
ik, fEHE Vimentin 2235, DX 5% )2 41 M b 57 7]
JlE Ak . BB FIAZ 28 R AR AR A

miRNA J& ] T 5% 35 R 3% 35 7 26 o0 39 1 i —
KHHEIE A RNA, 754 28 40 i A= W i #2 b X fig
% J ¥ AR N (R VR, 0610 A0 4 R %) 43 A L e B N O
ToS . HATH I AF G &3, miR-21 B
ZRAYIAER, WS LR SR BT R 0 Ko
BREARE A R B, (B & B 40 Y 4 T I T Bel-2
FARRRAL, VRN T AR T —
Tl A= Wy Ak o8 B A v BE RS E BT SE T AR, AT LA
MAERKEESAAEENIEM, JEH R AT SR
MIFRE , — M IE 5 4 S 5 0 T s O T A2 BEL U
MU S i R, S B0R A, DL B
KA. AR, GDM A A A R T
AN AN T R > 15% o N A B 22 L AN A AR A 20
B R A AR T, DR e R e PR Al miR-21 X %
TP TR SE ), AT S B miR-21 5 0% 1 5¢
. AR EI, miR-21 HIFT-F 5T control 4,
Ifif miR-21 inhibitor 1 773K T Control 20, FHWIT
A % % )2 4 M miR-21 3R 35 n] 90 i 40 B O T .
Caspase . Bel-2 Y5 /& 4 g 8 T 5 B2 0 OGS H -, H:
rh 2RI AR 42 BT Caspased—9 1Y 30TE 5 0 T il 10 4
T RRBYIY, Zebr AR A7 78 I SR = B
S5HEaREE, MTEAMlOnREEA TS S
Apaf-1 JT-E AR R E F B, MIMiPLTE Caspase-9,
Ja s T, Bel-2 7] PAFH T pro—Caspase—9 5 Apaf-1,
il Caspase-9 3 fk, T - T IH . R,
AHFFEINEE ], miR-21 4140 f BT I8 725 4 Bel-2 4
X Fe 5 B FEAL, Cleaved Caspased—-9 . Bax #& [ AH %t
Fik B FHE, MM miR-21 inhibitor 25 20 M 08 T AH 56 &
FR R IR IEGF AR, i — IR S F 8 miR-21 ik
A HE R T E AN RS, BRI TEANE
K, NI A AR T, BN # A miR-21 1 i 1
Tl Bel-2 35, i Caspase=9, I T {2 3F 40 g
T

Zi L Frit, GDM Z21d miRNA-21 {778 i £ ik,
miRNA-21 7] 38 of 94 35 Bel-2/Caspase—9 DR
R T N - O 1 K (o2 I T e e
T,

2 X X H
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