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BE D 1D0BE bR s S5 LS miR-21, PPAR vy il IGF-1R #ik
K55 556 1S 8 FINUT W 25 Iy (R AH PR 5

oo, AR SHawm, EAaM, EHA, Txwm OBEHE=ER, W4 054000)

W E: BM AFRM) RNA-21 (micro RNA21, miR-21), iF B AL B4k 3 74 49 4 & 2 # vy (peroxisome proliferater-
activated receptor vy, PPAR vy ) #fefik & 24 4 K B F 1 %4k (insulin like growth factor 1 Receptor, IGF-1R ) f&4&4k #4142
Jk9% (gestational diabetes mellitus, GDM ) ¥ 89 & At AL 58k e sh ab . JedR2E BdgAa e, ik #®I 2017 % 1 A
~2020 5 1 AAETRE T 5 Z EFeda =g 4 164 ) GDM B HAE A BT &, Rl B4R =42 100 4] A xFp8 40, M
W6 AR, S EAR AR VLR Gt dEk 4 By, 4] 9K f27F micro RNA21, PPAR«y #= IGF-1R K-F AR % e Ty dk, P4 il
AR FeAF R AR £ 7, R Pearson A AN, LALLM E I HH GDM £ f2ih Micro RNA21, PPAR y #= IGF-1R
KFEE AL, RRIEIREHHA XL, R GDM A hiEiE47/KF (= OGTT, 1h OGTT, 2h OGTT, HbAlc,

HOMA-IR ) , FIB, D-D #= IGF-IR ¥ #] £ & F x+ B 48 (1=31.456, 100.176, 69.999, 24.948, 26.546; 11.204, 9.753,

26.169) , PT, APTT, Micro RNA21 #» PPAR v % B4k T 2 B 40 (1=4.024, 9.958, 22.675, 51.140) , Z {39 H %t
FSL (39 P<0.05) . GDM 4L R RAEdR#E B A A R R 5 T B, £F A% 5EL (=6472, P<0.05) . Pearson %

¥ %=, Micro RNA21, PPARvy 5 PT, APTT £ E4R% (1=0.418,0.526, 0.456,0.603 ), 5 FIB, D-D £ fi#8% (r=-0.582,
-0.512, -0.693, -0.587) , £ 5+ A % it F & L ( 3 P<0.05) . IGF-IR 5 PT, APTT £ % #8 % (r=-0.437, -0.571) ,
5 FIB, D-D ZEA8% (7=0.604, 0.562) , £F¥ A %t 5FE L (¥ P<0.005) , 7~ BA4Edk 4k B = 4249 Micro RNA21,
PPAR y K-FAK T4k 4 By B4F =42, M IGF-1R KT & Tk 4 B BAF 42 (1=14.575, 30.271, 13.684, ¥ P<0.05) . %
TR )2 547 B R Micro RNA21, PPAR«y #= IGF-1 2424k 4 By e s % v B % (P<0.05) . 518 Micro RNA21,
PPAR y 7 IGF-1R FE4E4R 048 fom 4 dn i P FOA 3, B oh gk BARRME, TAH TN GDM & w94k 25 A .
KR WU RNA-21; o E ALY RIS SIS 2K v s R RMAERKK T 1 20K, ORI ; B
MLYIRE; UEURES
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Study on the Correlation between Serum miR-21, PPAR v and IGF-
1R Expression Levels in Patients with Gestational Diabetes and Blood
Coagulation Function and Pregnancy Outcome

SUN Hong, FU Cui-fang, GAO Jia-li, HUO Sen-ye, WANG Xin-yue, WANG Wen-li
( Xingtai Third Hospital, Hebei Xingtai 054000, China )
Abstract: Objective To study the expression of Micro RNA21, PPAR y and IGF-IR in gestational diabetes mellitus and their
correlation with coagulation function and pregnancy outcome. Methods 164 GDM patients admitted to the Department of
Obstetrics and Gynecology of the Third Hospital of Xingtai City were selected from February 2017 to April 2020, and 100
healthy pregnant women in the same period were selected as the control group. Clinical data, serum samples and pregnancy
outcome were collected. Serum micro RNA21, PPAR, IGF-1R and coagulation function of the subjects were detected, and the
expression levels of each indicator were compared between the two groups. Pearson correlation analysis and multiple linear
regression analysis were used to GDM the correlation between serum micro RNA21, PPAR y and IGF-1R level and coagulation
function and adverse pregnancy outcome. Results The blood glucose index level (fasting OGTT, 1h OGTT, 2h OGTT, HbAlc
and HOMA-IR) of GDM group was significantly higher than that of the control group(=31.456, 100.176, 69.999, 24.948,
26.546), and the PT, APTT, micro RNA21 and PPAR vy was significantly lower than that of the control group(=4.024, 9.958,
22.675, 51.140, all P<0.05), while the FIB, D-D and IGF-1R was significantly higher than that of the control group with
statistically significant differences(r=11.204, 9.753, 26.169). The adverse pregnancy outcome was mainly preterm birth,
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malformation and postpartum hemorrhage, and the incidence of adverse pregnancy outcome in GDM group was significantly
higher than that in the control group, the difference was statistically significant(y’=6.472, P<0.05). Pearson analysis showed that
micro RNA21 and PPAR vy were positively correlated with PT and APTT(r= 0.418, 0.526, 0.456, 0.603), and negatively
correlated with FIB and DD (= -0.582, —0.512, -0.693, —-0.587 ) . IGF-1R were negatively correlated with PT and APTT (r=
-0.437,-0.571 ) , and positively correlated with FIB and DD ( = 0.604, 0.562 ) , the differences were statistically significant (all
P<0.005). The levels of micro RNA21 and PPAR v in the women with poor pregnancy outcome were lower than those in the
women with good pregnancy outcome, while the levels of IGF-1R were higher than those in the women with good pregnancy
outcome (+=14.575, 30.271, 13.684, all P< 0.05). Multiple linear regression analysis showed that micro RNA21, PPAR and IGF-
IR were the independent factors affecting pregnancy outcome (P<0.05). Conclusion The expression of micro RNA21, PPAR vy
and IGF-1R were abnormally expressed in serum of patients with gestational diabetes mellitus, which was correlated with blood
coagulation function, and could effectively predict the pregnancy outcome of patients with GDM.

Keywords: micro RNA-21; peroxisome proliferator-activated receptor <y ; insulin-like growth factor 1 receptor; gestational

diabetes mellitus; coagulation function; pregnancy outcome
IR AR PR ( gestationaldiabetes mellitus,
GDM ) A &E I DI RE 2L, B IE W 22 1A A7 e 21 4
ARG TR R /MR R AEREIR, 5
FHEONRALIRSS R, fa XA iR LAE a4,
PRV AR AT RS, Ry WG 56 2 U2, IRA
9% GDM SB35 ML T AR LA KX GE iR 45 Jy i) 52 e 7
GDM L R AR W45 Jmy b g VR, 7T 45 5 B U4 i e
W, AR B AR R4ES Jmy KUy, DTS AT JR At x
BIT, A B TR AR B O A B . AL G
MERYIT AR . AR, ORI 2 IS e IR &
ZF DT (insulin resistance, IR) 5 GDM F) & A= 25U AH
XK, IME RS ZAE AT 1 324K (insulin like
growth factor 1 receptor, IGF-1R ) 7K 3 Jin J2& 4 i
Wi RILPTLA L GDM KA FHLE 2 — . micro
RNA21™ il 3 3 847 220 48010 400 g A 1 5 90 8 s 22
& v (peroxisome proliferater-activated receptor vy ,
PPAR vy ) /K V-1 45 JBk B = AR PE, [WIS, iR eSS
NEWTARMLRY 704k, P15 DR 2R A5 Tl s, A R
RAFRBEIGZ f, IEEIRBIR R ER ZE 57 B
B, DG T AT YRS RS 8 1L IGF-1R, miR-21 Al
PPAR vy, IGF-1R FRik/KF-HEEMINGE . LIRSS =
MIOCER ARG, PRI, AR SOREE i 52 i) i — AR
v, AR TR . SIS R AR IR4s R 2 2%
{FAXIERS
1 #R5FE
L1 Brst % EBUR G e =Bk d R 2017
AF 1A ~ 2020 4F 1 A WIE2A /Y 164 il GDM i
0 GDM 41, L[] e 0 7 21 100 15 24 %o B
41, ik 22~38 %, ZEJE 24~28 JE. WARRME: FF
A NR A RAE T Ry (L™ Bh2 (55 8 i) )
T136F GDM (i Wiksie ™, BIZ2 24~28 R #E1T
M i, 2SR IS (FPG) = 5.1 mmol/
L, 33 HR 75g #2845 1h 1Mo = 10.0 mmol/L,
MG 2 h 1A = 8.5 mmol/L. HERRFRUE: 52,

ARG, ALRTIE 3 A H N B T
WMERE; ZIREIREH; TmEINNIIRERR A ;
BEHADI ZRE b0 . SRS ) &, WdlZed
AR . BMI, Z2J8 % — ekl i 22 R R Ge i+
B (#P>0.05) .
12 BB L5XA JiF BS200 B4 [ s 4k br
X, C3510 MEESHHX, %G H50 ML £1 & 45
4, Microl 7R BYE.L>L, Multiskan™ FC FEFFRIL ,
Prism 7000 %! PCR 1, FFHK G2 W B Il s 1270) 00y
A LB R A BRA R s ABERR H- IR I &
(GADPH) . /A RNA #2HUL7] &, PCR &
I [ Bk 78 ; Sigma-Aldrich, miRNA ¥ §% 53857 &
W4T H 7 Takara 23] 5 FTA A 4644 BRI Gt
AT
13 Fix ZiREALARYE KT 7 S a R
K, WH RS RSN F K0 2ml x 4 45, R
FH EDTA-K, $ie, Horpss 138 H TR mAR . i
Wi OBEALIM AT (HbAlc ) \ 25 i i 5 % (fasting
insulin, FINS) FIA A4 Bk & KBTS 2L (HOMA-
IR)=FPG x FINS/22.5,,

552 B T KA B LS A, A4 R I R
[E] (prothrombin time, PT). A0 53-5E 10375 B E] (
activation of partial thrombin time, APTT), £F4EfEH
J& (fibrinogen, FIB) il D- %A (D- dimer, D-D).

H3EEHE 1h 5 3 000 r/min &0 20min, HY
FIEORAE T —80°CHFM . IAE If i PPAR y Al IGF-
IR 7K, 27 ELISA H i il £ 51 MR HE A v i £& 31
BIMYE PPAR v F1 IGF-1R ¥ )%,

W5 4 45 TR miR-21 ik, 218 TRIzol
R & U B A O v SR BN I B RNA,
FA R S0 608 B RNA 9047 RO s, 15 2R
g% cDNA, it J5 i B PCR X7 & % cDNA #EAT
PCR, PCR JZJ %140 95 CHiZEM: 155, 95°CHAE
PE 10s, 60°CiE K 300s, 72°CHEf 30s, 4L 40 4>
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G¥ . LL GADPH NINZ, #4¥E miR-21 5 GADPH
) CeE AN Feak i, L2729 %% miR-21
A% GADPH ik, A A C=( Ct gy —Cloapen ) —

( Ctymamsen —Ct xm Gaveaus ) o

PT, APTT £ 1EAM2E, 5 FIB, D-D & i #5%, IGF-
IR 5 PT,APTT 21X, 5 FIB, D-D IEAHX,
ZESEWH Gt #aE S (3 P<0.005) .

X1 MWAMBEIEFR. MEIEFRF Micro RNA21,

1.4 it 54 R SPSS 19.0 B4 WA %k PPAR vy, IGF-IR EEEZ (X +s)
P, HAP R R IR = FRifE2E (X =s) FUR, 55 GDM4L  xtm4 ,
P2 8] LU 35 R I LSD-¢ ka3, AR n (%) \ (n=164)  (n=100)
FoR, R RS, HHHESHER ] Pearson 43 206 OGTTmmol/l) 548028  442+024 31456 <0.001
A Z2 T [T U 70 B 2 Wi G IR 45 Joy (X i S 32 ) IhOGTN(mmolL) 975037 5322031 100.176  <0.001
Ay B N '\_\L'ij;‘ \)
Ro P<0.05 2 BAGITFE L. hOCTTmmoll)  845:042 4852038 69999 <0001
2 #R
‘ . HbAle (%) 698+062 5124053 24948  <0.001
2.1 W 4A o HE 35 AR, o Bt 45 AR Fo micro RNA21,
) 4 - 334 0. 310, . .
PPAR~ . IGF-IR Hedt 1.3 1. GDM 4L BHEHE: HOMA-IR 34+038 231025 26546 <0.001
(2516 OGTT. 1h OGTT. 2h OGTT. HbAlc, HOMA- PT (s) 1093154 11742166 4024 <0.001
IR) YW & T X 41, PT, APTT, micro RNA21 APIT () 2641184 2838136 9958  <0.001
1 PPAR v B AKX T Xt FE4H, 1] FIB, D-D #1 IGF- FIB (g/L) 472£056  395+051 11204  <0.001
IR B 5 X IR, 25 A St 240 X(P<0.05 ), D-D (pgl)  349.43+34.6430846+3042 9753  <0.001
2.2 micro RNA2I, PPAR y 4= IGF-IR &5 #t 4 %) Mo RNA2L  08820.05 176037 22675  <0.001
ReAE A I AR B A AT W2, P 4
" mA ARG MR RSN AR o reamon n Tﬁ PPARY (ngl)  023:004 162£027 SLI40 <0001
micro RNA21, PPAR y #il IGF-1R 5 %E Ifit 3 BE A ¢
HERRAOHIGHE . 25577 micro RNA2L, PPAR y 5 IGF-IR (pgl)  143£024  075:018 26169  <0.001
) Micro RNA21, PPAR v, IGF-1R 5 M IhgE kR 1 547
PT APIT FIB D-D
JiH
r P r P r P r P
Micro RNA21 0418 0.016 0.526 0.001 ~0.582 0.000 -0.512 0.000
PPARy 0456 0.008 0.603 0.000 ~0.693 0.000 -0.587 0.000
IGF-1R 0437 0.010 -0571 0.000 0.604 0.000 0.562 0.000
23 WAL IRERRIIRE AR GDM4AR 25 SZastwmagdr Wik 4, LUEIRZSREN

UL RES Joy E AT E G AL (341 L Feia i (449 ) |
GILEEE (1)) | WIE (5 61)) A= (12 41) 5
MR FZ A= (1)) A= (441)
GDM 41 A R AT URES iy kA= 2% (15.24% ) W& & T
XA (5.00%) , 22534 G258 L (=6.472,
P=0.011) .
24 R JE4R % B £ 43 % micro RNA21, PPAR vy
Fo IGF-1R A -Frod  ULER 3. AN RIUEURSS R~ id
f) micro RNA21, PPAR vy 7KK FIEIRES 5 B 4=
IH, T IGF-1R /K -F & T AR R4S Jey R 4711, 25 5%
WHEG#E L (P<0.05)
#x3 ARERGERF=AMME Micro RNA21,
PPAR vy, IGF-1R 7K FLLE (x+s)
ARILRGERA (RS R R

TH (n=30) (n=134) ! P
Micro RNA2I ~ 0.77+0.14 127£035 14575 <0.001
PPARYy (ngL)  026+0.04 082+026 30271 <0.001
IGF-IR (/)  1.86£025 129£021  13.684 <0.001

755, LA micro RNA21, PPAR vy, IGE-1R /N B
sk, R B A R T Z2 o0 26 [mLE 2 B

i A AR e A ECPRE . 25 R R . micro RNA2I,
PPAR vy 1 IGF-1 )2 5% M 4T Ui 45 Ja 1) 2t 37 5% Wi [A]
2% (P<0.05) .

x4 ZILLMEEEANH
IS FIRRE ek dREREC o P
mico RNA2L  -0.652 0231 -0246 2626 0.006
PPARy -0485 0002 0145 2120 <0001
IGF-IR 0362 0164  -035%6 1569  <0.001
Wi 433 1436 - 14523 <0.001
3 ifig

GDM J2 i iz 1915 UL o8 43 W AR 35 LB e
FERIM P ERER R, IR RATIRES )R
mER= L RJLETE . BBILAERKSZR. BILEG %
RNRAEREE R P BT, W o R i
GDM 1) = 229 ML, micro RNA21, PPAR y #lI
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IGF-1R 7£ Jik & 2 Kbt b & 44 3 22 09 08 35 1E A,
g s A 2SR 25 (AR BN ) k25 S
PPAR y 138 iAULIA) . JFF A B4 00 ) DA R Ji 5 R 1)
B, DT R AR 1. IGF-1R J& IGFs o
PR ZIR, H o WESHESRESFTS
B P I 2 R T W TR Ak, DA T TS PI3K/AKT,
Ras/Raf/ERK S&{5538@ %, WS RAPT. IR
Gt EEEA M, RFRER TR, GDM
BE RN RITURES Ry & AR & T IR, i —
o AT AN R A UR 45 =) 75 1 micro RNA21, PPAR vy
FIGF-1R Rk, G5 RHER A R IRES R 10
micro RNA21, PPAR vy /KA T4 URES J5 R4 r=1d,
1M IGF-1R /K1 T AR URSS =/ R =1, 25 HBA
GiiteEi . Wk 2o mlE T R, micro
RNA21, PPAR vy Fll IGF-1R & 5 M T U 45 J&) it At ~7
MK ZER (P<0.05) , R M micro RNA21,
PPAR y I IGF-1R 55 KRk n] BN R LIRSS 7
KUK 43 1Ak micro RNA21, PPAR y #il IGF-1R
AT (3 AT 7 O I Dy DA TG At e XUz, E I 52
M R JG 1E % & B . MR iEIA R, IGF-1R 5 IGF-
1, IGF-2 S5 teas Amfe st G A K, IR
ifie, MR EAIEZE A IIRE, Ak
ARG LI ALK, B SHERIL, FIK
ERR, MEmGENAERERE ", PPARy 25
Ma# R E . BREIRIRR A S A, PR RRAY
B TGEAT, PEUE N FRANME AR D TR AR EL, 25
GG TEAER AEA  ME L SRR s ST
YeR5 i LA K & B AR, TR, o) e 25 1 A
5% &K I GDM 4 2 A if £ 41 21 h PPAR v, mRNA
KR A TARRIRE, B RIPT R BTt
1, B PPARy =528 G L & GDM ) &
AR, BMOKEES SERMILEE R, 50N
RAFIRES R, % 4h, micro RNA21 —J7 [ it g i
PPAR vy JE K (1) 2238111 FEARAS R AR ORZS =y U, 7]
S R Ao 9 R A A T e R IR, A
THRAESR . B, B LA T2k Gk
A, BHEEFARKEE U, I Y g
micro RNA21, PPAR vy F IGF-1R % ik /K ¥, G
PRI, SRS TXAEIRYY, FRARAS R IR & A4
R, HAERMIGIRE XL

GDM Al bt 240 . 1A N B2 4, M
IO I [ R e, HE— 205 T A A A )M
BEE, NI ERIRAS, b0 A KU Y, Rk &
PP BE DI REAR A, REMSBRARLT IR KU, AR
97 45 5 i 7% micro RNA21, PPAR y F1 IGF-1R 7E
GDM (44 ML H &3k %%, H Pearson 73 #7 7~
micro RNA21, PPAR y F1 IGF-1R 5 ¥ IfiL I fig #H ¢

#8457 (PT, APTT, FIB, D-D ) 7KV H A M (3

P<0.005) , J5t[H 4k P 2y Micro RNA21 J& — Fir i

20 ~ 25 PAZH R ARG S RNA, Al 4 1L A

K, e E e, W G 4 ) =

o = TP BE TG A IS B ITT 90T 428 = T 3 A [

B ACIE, DT i MV = RS ), T micro

RNA21 /KF- 5 FIB, D-D £ (M1 etk g =% 7

WF5E R B, AR PR 105 0 A BT ZH 20 micro

RNA21 i AEE 15 PPAR- o il PPAR-y fYJEEIRIX,

N5 B B A A s A RO Qs At e i R A

. PPAR- v REVHTIHGIL414R Visfatin BRI AYFRIK,

TN 107 40 B R LR B e SRR A A L L R

BT R RERL, RRARIME, S mseiRas ™, 2

PORIBESE oR, (fiFH PPAR- v B4R n] 38 hnfge i %

B, DR R, TR AR . R

AR R AT BAE T, DA RAATCX B 1M AR G AL

I /> FIB, D-D 542 % K 7 59 B i "™ Br LA micro

RNA21, PPAR y FI IGF-1R Y A] GE 1545 &E 1L 2h fig,

MIiZ5 GDM kL. kg,
£ |- FIri&R, micro RNA21, PPARy #l IGF-1R 1E

CEYRIIE PR B L h3RaA e, SBEMIIREL:

AHOCHE, AU RS R n e R 2, M 3

A LA IR R TS BEFUE (S 5, B RAEDR KUK .

BEE 2Rk, P A I S I P RE AR bR b T3

AL, AR U ST I A 2 22 e I AN ) 2 & 7= 4

IR micro RNA21, PPAR vy #1 IGF-1R /K, PRt

ZJE TR G ML T bR BE A 22 R i A2tk a3,

DA K BE I B E] B0 S8 AH DG, IS 5 B2 i A

ISP Ak 25 2 A Be A AR A R AR IR 28 J XU

SE 3k
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