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MicroRNA-9-3p £ 2 BBl m & H A ER
DGR B M IR P RIRIE AT

INIeAh ', R0, B4R kR
(ML ELFTIAER 1. Wou =4, 2.0 AL, w4k B 063000)

HE . HH % microRNA—9-3p (miR—9-3p ) f& 2 A4 fHm (T2DM ) & F AR T2DM 45F R4 %
AL (T2DMAUA) 3 & F fe 32 P a9 R AR -F, 94 miR—9-3p *F T T2DM A& T2DM+UA #9518,
Tk I 20124 1 A -2013 4 6 A LT ARG 6945 T2DM &4 50 414 T2DM 28, T2DM+UA
B 50 4] A T2DMA+UA 48, 1 RARMAT 30 4] A sFRBAE, AhICE F 91 A bk, I microRAN ( miRNA ),
R %R E F R AR (qQRT-PCR ), YA miR—423—5p 4 A A, #il 3 286 3+ miR—9-3p &k KF,
A %R TAE WA (ROC) %t o4 £ 30 F T2DM WA & T2DM+UA #i4 Bfifi, %R 3 Ah$ miR—9-3p
FAAKFRE, ZFHALITFEL (P<0.05), T2DM 4% T2DM+UA 43 3% T B4, T2DM+UA 4135
F T2DM #8 ; miR—9-3p & F T2DM #35 Bi #i-15 AUC=0.723 (95%CI : 0.610, 0.837, P <0.05), miR—9-3p
%t F T2DM+UA #9345 B 44 AUC=0.972 (95%CI : 0.963, 0.981, P <0.05), Z5if miR—9—-3p &£ T2DM »A
B T2DM+UA ## f kK53, miR—9-3p HZAE 4 T2DM 2L & T2DM+UA FH4 b 69 5 F 15 E4 .

KHEIR : microRNA-9-3p ; 2 BRI 5 2 RAERAE I RRBE R LR 3 HEAE ZREEBHRS

HEISZES : R587.1 SMERFRIRAD : A

Clinical significance of plasma miR-9-3p in patients of type 2
diabetes with unstable angina

Ya-nan Sun', Si Li’, Hui Fang', Gu-yue Zhang'
(1. The Second Department of Endocrinology, 2. The Forth Department of Cardiology, Tangshan Gongren
Hospital, Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the differential expression of miR-9-3p in plasma of type 2 diabetes
mellitus (T2DM) patients and T2DM with unstable angina (UA) patients, and furnish evidence for novel diagnostic
tool for T2DM with unstable angina. Methods A total of 100 T2DM patients (50 subjects with UA and 50 patients
without UA) and 30 healthy volunteers were enrolled from Tangshan Gongren Hospital between January 2012 and
June 2013. Total RNA was isolated from plasma using mirVana Paris kit according to manufacture’s instruction.
The plasma level of miR-9-3p was determined by qRT-PCR using miR-423-5p as internal control. The receiver
operating curve (ROC) was used to evaluate its value in diagnosis of T2DM and T2DM with UA. Results The
plasma levels of miR-9-3p in the T2DM group and the T2DM with UA group were significantly increased compared
with the control group (P < 0.05). Compared with the T2DM group, the plasma level of miR-9-3p in the T2DM with
UA was significantly elevated (P < 0.05). The ROC curves indicated that miR-9-3p had an acceptable value in the
diagnosis of T2DM (AUC = 0.723; 95% CI: 0.610, 0.837; P < 0.05) and a high value in the diagnosis of T2DM with
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UA (AUC = 0.972; 95% CI: 0.963, 0.981; P < 0.05). Conclusions Plasma level of miR-9-3p is elevated in T2DM
patients and T2DM with UA patients. Therefore, plasma miR-9-3p may be used as a potential biomarker for early

diagnosis of T2DM and T2DM with UA.

Keywords: microRNA-9-3p; type 2 diabetes mellitus; type 2 diabetes with unstable angina; real-time PCR

INTFRMEIZTR (microRAN, miRNA ) J2—25K
JEZ30 20 ~ 24 AR BRI FE 19 FE 4 % B Ak /)N RNA
g3, W DNA B/, I RA B E. of
TR, KPR T mBPIR S T 46 R AR g B0 28
J (unstable angina pectoris, UA ) B, IM29% miRNA 2
APt — kAR E, Hirp miR-1, miR-28-5p.
miR-133a, miR-223 IR E LI, XML
A5 IR ZS I 7P A DGt S AR L OB Y A
A" HATEMNANET 2 BUEIRAE (type 2 diabetes
meuitus, T2DM )& I A E RS0 R E (T2DM+UA )
M3 miR-9-3p FRik K V- BFSE A il . AR S5
R miR-9-3p 7£ T2DM & # DL K& T2DM+UA B # 1
MK F TRk IKF, BAEGETT miR-9-3p KFEAE K T2DM
OV TEAAE G ARIZY T (L

1 ARSHE

— g Bt
AR BEH 2012 4 1 A 2013 4F 6 A Ji 1L T
NEEBERli2 i 24l T2DM B3 50 64 T2DM 4, H
o, Bk 22 19, Aotk 28 il GHABRUE ¢ £FA 1999 4
WHO (% T2DM 2 Witrife. HEBRFRAE « O 1 BB IR
B, HE LADA ; @ C ik = siBAPEm B B
J&= 180/110 mmHg ; @FIIRES# : ALT =5 % IE
FAETIE BRI 2.5 1% 3 @B IREA 4 « Mg HLEF =
1.5 mg/dl 5 © 2 FUHE BRI A4S I K R B
2R IR I ARE R s OIEA FA . SMi.
TR R A S HCR S 1 SR 2 5 @A T H Y R G M |
WL A . Ak, PRI 2S5 LSO R £
QHEATEEYR . WA, LRI B
JEHURIY] T2DM+UA 2 50 45 T2DM+UA 41, Hor,
Bk 26 1], 2Pk 24 B, WAFRUE : 5512 T2DM 83,
Z W 2011 ( ACC/AHAUA/ 3E ST Bt 4 &0 WLEE 3 45
) BIMER L2434 Fbnife, HAEA L
TR VAFRHIE : O 1A N EAT SR I sk R A
W (CRARSURIG N, BRI, BN ) ; Qe
£ 1A A UNFTRAEROSRE (AT OS8R, 500
S S AHAE AR N R R A DB ) 5 O B AL L
OB R TR B BCLHIRE 5 @R AFRFLLNT ]

1.1

FARPACIC , SRR HMACR XA, W edE 1 DN
I HIe R sl ikt 52 s 220 1 SRSk i s B A bk
7= 50%. HEBRARUE « OISR ONER . O NERRIEN
B PE ML S (NYAH 3261V 90) 5
OIRTEIRSE ; QA B IESR . ITFIESOR . ety
VLN e N1 0 e s AN e g S TR IR 2]
G O &2 MERAE LB SO s @i =
180/110 mmHg # . 73 4k [A]IHIAF i3 14 5] 5 2 AH DT LAY
JEF LI TN Bt g AR AR B 30 (9 S %) R EH, Hrp 55
PEAS ], 2otk 15 B, AT R I T NBE BEfe B
GotE, BT DTSRI F G R S
12 A&
121 tRA#RE FTAEIRXMEEER 120, R
23 J S 7 K SR 1ML 6 ml 23 53 T EDTA T 5E B4R il
B3 ml, HEAA 3 ml, EDTA HLEER RN R H
4°C 3000 r/min &0 20 min, 5385 L3 K i 40 A 53
HIET L5 ml G EP BN, 2R EPE T
4°C. 3000 r/min 5.0 10 min, FRFRILHL R 03K &
1.5 ml Joff EP 4, A -80CARIRVKFI AR AF. il
AEARAE TR LT S7. 4 A 8l 7600 A A GG 36 2
& 5 Bk it A (fasting blood—glucose, FPG ), =k
(Triglyceride, TG ), JH[EEE ( Cholesterol, CHO ), %
EENREN ( low—density lipoprotein, LDL ). B E
BEH ( high—density lipoprotein, HDL ) W HEARZ
BE3E HAS180 U AR M A LI 2T 5 1 ( Hemoglobin
AIC, HbAle) Fit,
122 @3 % RNA #9325 ffi 1] miRVana Paris Kit
A& (I A 2EE Ambion 24 ] ) UM B RNA,
P IR UL T4, BT -80 CUKAIR VR IR-AT -
123 cDNA # & pt N SEI 98O0 E B R 5 i ik
JZ W ( quantitative real-time polymerase chain reaction,
qRT-PCR ) ( Taqman ¥R ) BL & RT-PCR WA %,
M WA Z A 8 w1, 10 x buffer 0.8 w1, dNTP 0.2 1,
inhibition 0.1 w1, RNA 4.5un1. RNase—free H,0 0.4 w1,
RNA Primer 1.5w1, RTase 0.5, 1, 43 #9576 7K %
MRS R AAPER - 16 CIFE 60 min, 42°CHFH
60 min, 85°CH¥H 5 min, 4°C Forever,
124 qRT-PCR [t # Realtime PCR JZ I /& % -
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2 x TagMAN universal PCR Master Mix ( 114 H 32[& Ambion
ZNF] ) 10wl, ¢DNA 41, RNase—free H,O Spl, Taq
MAN probe (4 H ZE[E Ambion 287 ) 1w, B2 M A
FA20 1 SR :95°C 10 min E AR TR,
95°C 15 s BhRAEYE, 60°C 60 s I KIAFR 40 1K 5 FFA>
FEA SR, AT 3 0, BOFH(E, T didliz 27
Y R N WA R
1.3 GitFHE

F AT BdE R F SPSS17.0 LUK GraphPAD Prism 5.0
GEH AT AT B B AR IR THECORHE I (9% )
Fon, Bl 3 AMLBCRAT xRk, TR &
IS IR + bR (xxs) 0K, B3
YL LR B R R 5 22707, AT ROC 1k 3 Hr
THEE R R AR 959% I{E X, LA P <0.05 22
SHEAGIE X,

2 #HR

2.1 3 HAEREFELLE
T2DM 4H . T2DM+UA ZH F1 %} BB 2 S 24 47 1% 43 571

K (54£7) % (57£8) HZH (55+6) %, 3 4
PEH. 4E#. BMI, TC. TG, LDL-C. HDL-C [t %
ZR LG E X (P>0.05), 3 4118 FPG. HbAlc
ZREAGIFE L (P<0.05), W1,
2.2 3 HIM#F miR-9-3p HIREKTELE

IM2% miR-9-3p X ARZH A3k /KF-4 1, T2DM 21
Jg (8.89+5.12), T2DM+UA 41 h (2522+221), 3
UM AE miR-9-3p MR IAK P LR 2 R A G4 R
(P <0.05). T2DM 41} T2DM+UA 413455 T-Xf B2,
T2DM+UA 215 F T2DM 4., W2, K 1.
2.3  miR-9-3p XfF T2DM A K% T2DM+UA 42
12 E

PIME R AR ABENXTIRZE, miR-9-3p XtF T2DM
W W e, Mg T =0.723, B miR-9-3p
X T T2DM 412 Wr A — & 1 M (95%CI : 0.610,
0.837, P<0.05) ( ULIE 2), DUHERRAAKS AR Xt B
miR-9-3p XfF T2DM+UA A2 iHE , AUC=0.972,
VL] miR—-9-3p %t T2DM +UA 2t HLA 45 i i fa 1k
(95%CI : 0.963, 0.981, P <0.05), W& 2,

F1 AR RERFFE

XTREZL (n=30) 15 (50) 55+6 24.74 +1.79 5.12+0.74 6.02+0.50
T2DM 4 (n =50) 22 (44) 54+7 25.85+2.31 8.61+1.07" 7.47£0.75"
T2DM+UA 41 (n=50) 26 (52) 57+8 25.61+2.16 9.05 £1.09" 8.84+1.08"%
X IF 18 0.678 2.68 2.60 157.01 105.26
Pl 0.718 0.072 0.079 0.000 0.000

XHEZH (n=30) 5.27 +0.98 1.27 £0.62 1.20+0.23 2.95+0.75
T2DM 41 (1 =50) 5.01+1.11 1.33+0.62 1.26 +0.32 3.04 £0.68
T2DM+UA 24 (n =50) 489+1.13 1.36 +0.73 1.13£0.30 2.77£0.91
F1{H 1.20 0.19 2.28 1.51
P 0.304 0.831 0.107 0.226
TE: 1) 5 CTRLAH, P<0.05; 2) 5 T2DM 4Hb4s, P <0.05
Fz2 SAEIMHE miR-9-3p RiXKFLLE (x+s)

XFHEZH (n =30) 1
T2DM 41 (n =50) 8.89 +5.12" 31.753 0.000
T2DM+UA %1 (n =50) 2522+221"%

W 1) SXHR4E, P<0.05; 2) 5 T2DM 4 H#, P<0.05
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24 s

| : =
X R 2H T2DM 44 T2DM+UA 41
1L 3% miR-9-3p Fik K28 27 ¥ P J A7 43, A miR-
423-5p WINZ. AA G (SERAH Gl - N2 G ) — (XFHE4 i
H-HNZCfE) ]

B 1 34k mR-9-3p FRikKFLLEK
1.0 'o"l
"’ Jl
o p=f
0.8+ gt
L ,* === T2DM+UA 4
-l .
w064 | == T2DM 4
# ] .
£ |_J ; - = X4
0.4+ .
o AUC: i T B
0.2, _— 0.972
o -=0.723
0'0 - v A v v A
00 02 0.4 0.6 0.8 1.0
1- Fe5p
B2 Mm% miR-9-3p XtF T2DM HIUK
T2DM+UA A B &
3 ifig

LR S Bk RERE AL R (el ) J& T2DM
B I F LRI AE IR AE, T2DM+UA 2560 1Y
JEERALY —, EARMTE R, T2DM B O mAE
I RREFET R =15 65%, T2DM+UA 5 09 w4k 3h ik
AN, RN Z L MAEZ R, ks ks
(YA =N O & G et ip ) A= 1) A0, )8

miRNA J AR T EZA Y, & —d AR i i
FIR TS RNA, miRNA HA R R fa et Bl
R Z R (4 ~ 80°C), PH A LL &% DNA £l RNA
SRS N UG B, BRI AEET
R EA R, AR —AMARTEAH RS TR i
K miRNA KR RBAAF, FEEMIRET, miRNA
Sxie Pt A LR RS RN SR i & HEVE R T Bk
T 3 00 Y A o B AZ AR AR R AR, AR I SR

miRNA AR & A48k, Ham$h miRNA (19748
BT EAZARCy ", YA S 2 miRNA B
A W —Fh 2R KRR I v BE

miR-9-3p /& miRNA ZJE A Z —, HEE P&
TN 15 Sy R, BT UESE B S A1 H miR-9-3p
REAE V19 1 13 22 430 " Ak SR i 3k ™, o
Hrf miR-9-3p (1 KA 2 5 0 [E B A A0 LA
JH L B A RO LR AR A TRe T, DL R ThRE
WFFEUESE miR-9-3p AL BENS I T WL MR K-, ¢
T2DM JCr L4520 B BREE Hh -ty AT e %5 T 2 Y
1R

VAR AT miR-9-3p &35 85 2400 . 914 1l
BTy PRI s, A0 8RS 40 A miR-9-
3p FEEAKOF-, BEAS IR 40 A o b ) e 5 2R
WS AR RN U4 22 15 miR-9-3P REAZHE N
JHF R g 5 25 g, A miR—9-3p K AEAE T/
SR BB AL T LA S 23 I B K7 e I BT 5 4
AR B 4 B2 40 Ff b miR-9-3p KK P11
AR AL ELAT R R R A0 . VAT S AR 1 T
g, ASHFST 45 R T2DM 415 3% L3¢ miR-9-3p %
RO X R . SCERIRIE Sos ", BT & T2DM AR
F I miR-9-3p FIAKFFFE, #Hik T2DM #3%
AP A AR miR-9-3p AKCF Bl ™ ARSI E
a1 5 H v NAMIF S HGE R 3, AR
B RIEEME, 4R IME Hh miR-9-3p /K25 T nl fig
& T2DM AR Rz —, HERHLHIAE T —%
9% o

T A2k miR-9-3p X i Ml PR 5% T O 1L 45 41 fE )
RETH 9 7 AR SE SR, RBERRER T 53R 0.0 LA i
miR-9-3P Fik/AF B FF, I HBRUS I fil.Co LA L )
RAESIN, FEAR AT T "0 S0 LA 4k 4
W TR T, M40 b miR-9-3p FiE K-
REAZ T 4 2R 4 Ak ™0 ARBFFT 45 0 /R T2DM+UA
MK miR-9-3p AIFIR/KF-5 TRHZ, T2DM+UA
I miR-9-3p AYFRILAK P15 T T2DM 41, ABF5E
EAUESE, fF T2DM L[] i ZERRIR ST 12K miR-9-
3p FIAEATHE ML T T2DM 4k % UA #ER 71, 12
NILATRES 5 T IR B ks A Ak BE U o

AWF5Ei I ROC HhZeHIWr miR-9-3p Xf T T2DM
LA K T2DM+UA (2 B (8, 45538 W« il miR-
9-3p KX F T2DM 2 Wi i B AT — e HEf 1, 1 2%
miR-9-3p 7K~ (1 FF = RE 5 4% 5 M S Bt T2DM+UA (1)
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i el R 20 ok v 5 A6 A —Fh oA B2 B R
SEWIARUE RO SR “ A hnfE” T2 TG R,
BHEFRAMREA, BA0R. . IERIF
RRERE 22 W A58 3 LR AR MR, T, i
I miRNA 7EFEDRIG . O ML I2 . 55120
TRYT 5 TS FIWT U EAT I AE R B, miRNA
R Befai o, ZHAAK, XHREMQIGEN, Tl
IRIFRAE, B i B R AL 1 % 7 (9 B 5 S B
RS AR RER, MK miR-9-3p H
9 T2DM LK T2DM+UA Wi g fe 5y Fhnicdy, A
miR-9-3p A W 1 T T2DM 0> 45 I & 9 1 Ifs R 07
2, ARG RS RFEA S e — T
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