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[Abstract] Objective To investigate the modulatory function of statin therapy on circulating microRNA-92a
(miR-92a) in patients with coronary heart disease (CHD ), and to evaluate the possibility of miR—92a as a new target of
treatment for endothelial dysfunction. Methods A case control study was conducted. Prevalence of abnormal blood fat
content, statin treatment rate, and attainment rate of low density lipoprotein—cholesterol (LDL-C) lowered to expected
level in 236 patients with CHD were analyzed. Relationship between statin therapy in patients with type 2 diabetes
mellitus  (DM), and level of LDL~C and circulating miR-92a expression was analyzed by multivariate general linear
factorial analysis. The incidence of acute coronary syndrome (ACS) was compared in patients with CHD receiving statin
therapy in all groups. Results Prevalence of abnormal LDL-C was 95.7% (112/117) in CHD patients of non—statin
therapy group, and 47.5% (112/236) of patients with CHD who should receive statin therapy but did not. Attainment
rate of lowering of LDL-C to expected level in statin therapy group was 27.7% (33/119). LDL-C level (mmol/L) was
significantly lower in statin therapy group than that in non—statin therapy group (2.457 +0.802 vs. 3.218 + 1.130, Z=
-9.760, P=0.001), and incidence of ACS was significantly lower in statin therapy group than that in non—statin
therapy group (33.6% vs. 71.8% , x*=34.491, P=0.001). There was no significant difference in incidence of ACS
between patients with or without attaining the expected low value of LDL-C in statin therapy group (33.3% vs. 33.7%,
x2=0.002, P=0.968 ). Circulating miR-92a expression was significantly higher in patients with stable angina pectioris
(SAP) complicated with DM than those without DM (0.492 vs. -0.121, Z=-3.038, P=0.002). It was found that statin
therapy could down regulate miR-92a expression in patients with SAP complicated with DM as compared with that with
non-statin therapy (0.419 vs. 0.687, Z=1.289, P=0.072). There was no significant difference in circulating miR-92a
expression between statin therapy and non-statin therapy in patients with SAP without co—existing DM (-0.032 vs.
-0.198, Z=-0.614, P=0.539). Multivariate general linear factorial analysis showed that statin therapy was the major
influential factor on LDL~C level in patients with CHD (F=22.863, P=0.001), and complicating DM was the major
influential factor on circulating miR-92a expression in patients with SAP  (F =9.641, P =0.003). Conclusion
Regulation of circulating miR-92a expression may be considered as a new clinical target for statin treating endothelial
dysfunction in patients with CHD.

[Key words] Coronary heart disease; Statin;  Diabetes mellitus;  MicroRNA-92a;  Acute coronary

syndrome



- 216 - Hf S O SRR 2012 4F 4 H 4B 24 555 4 W] Chin Crit Care Med, April 2012, Vol.24, No.4

1% /IN RNA (microRNAs, miRs ) & VT 4F & B0 52
M) 200 e A 35 PR 33k () B LRI 2%, miRs 5 48 S
RN DI BEC R )12, o miR-92a i Rk
AT /D 4T Bl bk o B B A I 9 O s M R S I T
(KLF2)33K5, KLF2 &N R G081 & TR
o O B AP R 14, 7E mRNA 3K 1 K-
PN e Bl —SE AL R AT (eNOS) K it #8315 H 1
(M), SRS % 95 S, 4 o 98 P 40 B 5 74 1z
YRR RSB FIAR I B, T T S 25 P REAT g il O
MR R . ARBESE s 0T AT T 225
BT O BB Y AR K - 5 20k e bk 25 A AE
(ACS) KA FM K Z , UL AHER miR-92a Fik ()
S R O A ORI k.
1 #ERAAE
1.1 BFFEREGE . R AR B BRI 9 7 32, 168 2010
AE 3 % 2011 4F 3 A AEARBEC NRME Bt i e 0o
236 1, Horh ACS 124 45 (4935 2tk 0 IURESE
(AMI)81 ], ANFa i B 800 (UAP )43 1] ), B Y
OGER (SAP)112 ] 5 5 FF 2 UM IR (DM )60 il
CNBRIZ MR SCHR S hR o ST Brda s .0 HILEE
B (STEMI ) 12 Wi 4K 41 SCHk S bR ; DM 2 Wi 5 SC
Bk ObRiE. HERR 18 DM CEERPRE S E LR A |
TR R O B A | SAE | S R I A it B R A
FRLT A R A mTiE
ARMFFE 48 B B Ae B2 01 25 A WU [R) 3 S, 2R

BB WA
1.2 Srd KA TG WA BB AE ABCHT— B
Vi) W7 IR P At T 2 25 25 VA A A T 20 5 A B i A
FAARTT 2 25 5l 3 B R R s Ik 1 R LA B A
KRBT . ABESE BRI T 25 RPN BTk
MIT EARARTT AR AT AR TT IR ARARTT,
P25 A A5 SR MR 2 58 3 B o 72 A BT
2 IR Al 7T 2 25 W A RS 22 A A (R
VAR g 1N ).
1.3 KeMFEAR Ky vk : AR BB G IRk H R EURE
I ZE G PR miRNA-92a K IfiL A F6 b M1 2 B2 i 2 (4 i
[ 5 (LDL-C ) .
1.3.1 MARIE  ABEE AR | E IR B, TR H
HRRES 120 L EF Kk, &0 LDL-C, LA

DOI:10.3760/cma.j.issn.1003-0603.2012.04.007

LA <P T A T SRR (2010026)

FEEPAAL:530021 BT, PR G A R O R BE RGO MR CE

WL BRELAR PR i LT RS AE, ), et S 3 (BH SO i 52)
BAEVEE MU Email : yingzhonglin@126.com

LDL-C< 1.8 mmol/L & & LDL-C ikbr",

1.3.2 {3 miR-92a il & : TRIzol 35 14 1 32
Invitrogen N, miR=92a . N Z KL K snRNA U6 514
Ko 5 B4 W SO (PCR)RE TN &5 1 35 [
GeneCopoeia 2 F) ; 41 I FE 43 25 W 4 [ £ 18 Sigma
Ol Sy B ANE M AN, — 25 g P A1 i
FAASAZ AL RNA, #2000 08 B A5 380 ; S i i %
% -PCR(RT-PCR ) miR-92a, LA F &5 F 5
(1) PCR SCE045 & NHAE R HXCE I, 45 G594
2k SRt Ze T, HEBRAS G153 BEREAS K
A BRI miR-92a J U6 986 5E i PCR R IR 4K
ik ARG A S RBL Cfi, B2 WRAGSEIME,
i 27220 58 miR-92a MR A, LA Johnson ¥4
e Je BE AR

1.4 SEil2Eabs. i SPSS 17.0 #1411y
BT, IES AT POR IR £ AnifE2E (R £ ) 3R,
JEIEZ A A AL A (P 5307 850 (M Qy, Q) JFR
THEGORA F RIS, 7 2557 MR 5 P<<0.05, R H
PN IR REAAESBOG 50 5 THEPOR T AR . L
LDL-C .miR-92a A AR H, X IT2R2597097 &
JF DM SR ZR AT Z2 K R )7 26 73 . P<<0.05
HEFAFRITERE X,

2 % R

2.1 PREHIEASKE DL (3R 1) MhyT4 119 91, 3k
T4 117 6] ; PR B PEREEAE A L] & IFE (B
AR R RG-SR L (¥ P>0.05), 5
ARk

R 1 TR TZ25Y1AY 7 L 0o £ — e
o B =602 AIHEMI(%)]) BEELHI(%))
B (%)) (01(%)) Emims BERSE Wl ehO

fbiT4H  11986(72.3) 76(63.9) 78(65.5)31(26.1)43(36.1) 7(5.9)
JEATTZH 117 85(72.6) 71(60.7) 75(64.1)29(24.8)36(30.8) 11(9.4)

5

2.2 TG 9T X W0 A LDL-C /K
5 ACS KARBFM (K 2) 568 0 s BB & JE b IT
2 B H LDL-C RikbrK 95.7%(112/117), W3kT5
MARASF B TT R EGYNGITH H 47.5%(112/236) ; il
T8 LDL-C iAFR% 27.7%(33/119), B>
I R LA S i 23880, I BBORE o FE A  AR AR T
RAFBIMBTTIYRNGTY , MITIZYETT A%, b
TT25H89F LDL-C i5h5 %1%,

VT2 LDL-C & Z (R FAEM T4 (Z2=-9.760,
P=0.001); fiTHAREbREFH LDL-C /KT B E 1K
FAMBTT AR B B H (Z=-3.613,P=0.001)., %



o G R AR 2012 4F 4 A58 24 %5 4 ] Chin Crit Care Med, April 2012, Vol.24,No.4 - 217 -

WA 7T 25 25 8 B V67 it B B S 2 BRI
LDL-C, /& LDL-C ik bRRA%, (BT T 22593797
RIBFRTE LG B LDL-C K B 2 S FAE b7k
HYNRITHE

T4 ACS BAEFRBEMMTIEMITH (=
34.491,P=0.001), fbiT4 LDL-C ikbr& 5AKEbs
T ACS AR 2 RIS X (x*=0.002,
P=0.968) . Ut FHMT T 225307 it 0o ] i 2
fI% ACS FfF A AR s i T 225 WGBTS i R R
B LDL-C ANikbr,ACS BAFIRBEFRL, HHS
M T252590A 97 LDL-C iAbREAHIE .
2.3 LR FTERR miR-92a F63K5(F£ 2) fliT4H
AT T B AT T AR T 4L LDL-C k45
Eiﬁﬁ%ﬁ%mm&%%ﬁwﬁﬁﬁﬁﬁﬁﬁ

, VEHIMEFF miR-92a 5 LDL-C W3 Iifi K &

%mu%Tﬁwﬂ
2.4 MITZRZ5YRIT X SAP A 3F DM EE E
miR-92a AN (£ 3): SAP & 3 DMALFEIR
miR-92a FRik [, JF i 2 & T SAP K& Jf DM 41
(Z=-3.038,P=0.002); {E SAP &5 DM (& 1t
TTZE25I6 97 F I3 miR-92a F 8K TR M 7T 2%
YNAITH (Z=1.289,P=0.072), ¥l SAP &3
DM &35 & 7T 2R 25097 JE R PE miR-92a ik
TR 7E SAP REIF DM B b T 22547
HHARMTT R YIRIT FTEIS miR-92a Fik 2
TG4 X (Z=-0.614,P=0.539).
2.5 ZIHZEIFT 2501 LA LDL-C J53F miR-92a Ky
PRIAE &, AT TR 2503R 97 65 01 DM 35 K= A
O RE R . 25 R R R LDL-C /K
R ZAMTT R YRRIT I (F=22.863, P=
0.001);SAP H Z 1 miR-92a 1k i) 3 S50 K]
Z & DM(F=9.641,P=0.003).
3 it i

MBS 8 2 O i EZ R N 2, IR IR T
SEBR IR O B E B . ACS (1) EZLREA LS

£ 3 ABITEZYNAYT SAP SIS ARG DM B
PHFF miR-92a Fik [

a5 T2 ) miR-92a F Ik E

B BHYRGEIY B M 95%CI fe/ME R
SAP &7 Rk 26 0.492*° 0.187,1.007 -1.165 2.593
DM 4l 20 0.419 -0.003,1.065 -1.165 2.593
K2 6 0687  0436,1200 0492 1274

SAP KA Mk 71 -0.121 -0.304,0.143 -1.992  2.241
JDM 4 FEZ 51 -0.032 -0.270,0.233 -1.547 2241
KBz 20 -0.198 -0.741,0262 -1.992  1.844

HE :SAP: FRUE RL UL , DM : BEFRIE , miR—92a: 73/)N RNA-92a,
95%C1:95% 7] {FX il ; 5 SAP K& I DM 41145, "P<0.01

SRR R0 AL RE Rl 2 A=, AN R R 19 o A
TS B i 1A AR B i . ARF5E DA LDL-C<
1.8 mmol/L( 70 mg/dl) >y L g 15 b (1) J) 52 F e | 45
R, O R AR 58 R, T T R A MR T
%ﬁ;@%%ﬂ%ﬁ%ﬁ%éﬁﬁum&ﬁ%%
I%, ACS B A A0 1 AR T R IEZ AT WiRTT
H o Nicholls ZEMAFFE & B, B faf 1) i A BT T2 254
A LA bR sl ik g Jok ) o A Bk B 8 JdalR | 1 PR B
HLRSE CLUE ST T 28254 ] T BT O M R 2
HA T I R S0 ST T 2R 9T 6 A H
DL B RDg D O A IR gs R R AT
FLYIAYT T E AR O R ACS AR R
FR LI R T T2 W) A2 IR R IR YT A

B Ik A A8 Ak it A4 T B — VR g 1 42
B RAE N o ABFITEE R SR, R TT252,
VAT DR R LDL-C AR R A5 (27.7%) {0
7T 251657 LDL-C Kikbg i 0k B4 LDL-C
AOEATS i AR TR T T 2R 25697 R iBAR &  ACS
KA AR A BREAL, S5 AhTT IR ZARYT LDL-C ik4x
BEHIE . X PTRE S T 225 ST F RN TE I 2
AN HADNE A o A HEE T 28245 T 38 i 45
eNOS ek B Gk , 4k i i — S AL & (NO ) 7K 38
1o s AT 2 2 A T S A T L - 3- R /
B AR | S5 R (PI3K/AK) A58 i P Jz
AL (EPC) 43k , 3l 51 EPC WA B 6 rh gk A AP 16

K2 RERMBITIZG YA ML R B LDL-C IAFRIFIL M ACS (SAP K1 SR AMEFF miR—92a 321k L4
- LDL-C LDL-C(mmol/L) ACS KHH SAP KA % miR-92a
) AR % Xts (9% (1) / 1)) (% (5 / f1)) % M O Ov
Ay T2H YN 119 2.457 +0.802% 33.6(40/119)"  66.4(79/119) 104 -0.005  -0.549  0.628
kbR 33 1.522+0.188 33.3(11/ 33) 66.7(22/ 33) 31 —0.063  -0.709  1.646
Kikbr 86 2.816 + 0.640" 33.7(29/ 86) 66.3(57/ 86) 73 -0.005  -0.492  0.468
EflyTe FERVN 117 3.218 = 1.130 71.8(84/117) 28.2(33/117) 103 0.044  -0.592 0516
kbR 5 1.278 +0.148 80.0( 4/ 5) 20.0( 1/ 5) 4 0.193  -1.482 0342
Kk 112 3.370 £ 0.963 71.4(80/112) 28.6(32/112) 99 -0.035 -0592 0516

VE : LDL-C AR B R AR IR, ACS : M IREE AR, SAP: F2E AL UL , miR-92a: /]y RNA-92a; SR T T A 254 LuAE, "P<0.01



- 218

P R G T RS 2012 4F 4 A4S 24 45 4 ] Chin Crit Care Med, April 2012, Vol.24,No.4

080 EPC PR 05100 I E DM RO E R
KRB, AN S5 R R R 7T 2R 259
1RYT LDL-C ikbRif s o A 1/3 &4 ACS,
PERTE TR E ACS 1R AEBR 5 05 B Gl R A A
KA, i85 N B2 DO R AT ¢

AFE R IL, miRs 5 40E RV A FEA 2 DI 6
U2, DM B A N R DR 4 W1 i, i1 = 2
Sl Kok AR AL T =, 358 et O A AR AU 17 AR R
5 AH BT RSB SE SN L AMIT B IE PR miR-92a |
P, 8 J SR B kA AR (PCD) 25 6 8 miR-92a
IR TP, AR Z R 2208 BoR, wda
i R E LDL-C /KF EZEZ AT T AR I7 I 52
Wi ; SAP HRFEFR miR-92a 61K Y F 550 [H K &
DM;SAP &3 DM ¥ miR-92a ik g & Fil, &
WGP miR-92a 1F ik SHEACH =5 A OC, Mg
TTRZIWIRIT G ,SAP &3 DM B E A miR-92a
FIRAEVRIT & T 4 ,SAP K4 I DM B & G
miR-92a £iK AR H E R LG E X, RY
7T 2259036 7 v LA SAP &5 DM 3 /Y7 ik
SN S AN B A0 3k %, FERLTRI AT g A 3 ik val /b
MAE . N2 GRS A% s I F —kB(NF-kB)
AR, 0 A AN 55 P R AR R R B, DA
L7 DAL A A8 43 10207 il 2 v Pk 248 L R B A 200 i
R0, DTS S0 28 PR 20 A SR AR A Y
i P R A U0 ) A L AR E A A Y A AT T
P WD R AR AR BT A 2R -6 (1L-6) 4 i
[EIZRE 73— 1 (ICAM-1) S 2R PRI AR E S g 22

ZE b Tk AR 45 R, IR ER miR-92a 7K
ATV et ik 98 RE M 104 PN B2 Dy fg , 38 2k 1 25 1 2R
miR—-92a HGE I R TREBLA i RN I A
52 3Lk

[1] O'Connell RM, Rao DS, Baltimore D. MicroRNA regulation of
inflammatory responses. Annu Rev Immunol, In press 2012.

[2] Lee YH, Na HS, Jeong SY, et al. Comparison of inflammatory
microRNA expression in healthy and periodontitis tissues. Biocell
2011,35:43-49.

[3] Wu W, Xiao H, Laguna—Fernandez A, et al. Flow—dependent
regulation of Kriippel-like factor 2 is mediated by microRNA-92a.
Circulation, 2011, 124 :633-641.

[4] Nayak L,Lin Z,Jain MK. "Go with the flow": how Kriippel-like
factor 2 regulates the vasoprotective effects of shear stress. Antioxid
Redox Signal ,2011,15:1449-1461.

[5] Parmar KM, Larman HB, Dai G, et al. Integration of flow—dependent
endothelial phenotypes by Kriippel-like factor 2. J Clin Invest,
2006,116:49-58.

(6] kBt AT 2, RO ARG 2 5 2.
16 PR 0 B S W 5 VT R T P ARG I R 2

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[21]

[22]

2007,35:195-206.
AR O VBRI, TR MBS REE R 2.
ARE LR AIAE ST B m L IUESLIS B SR s M.
AL M 2%, 2007, 35:295-304.
Thygesen K, Alpert JS, White HD. Universal definition of myocar—
dial infarction. Eur Heart J,2007,28:2525-2538.
American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care,2010,33 Suppl 1:562-69.
Reiner Z,Catapano AL,De Backer G,et al. ESC/EAS Guidelines
for the management of dyslipidaemias: the Task Force for the
management of dyslipidaemias of the FEuropean Society of
Cardiology (ESC) and the European Atherosclerosis Society
(EAS). Eur Heart J,2011,32:1769-1818.
Nicholls SJ, Ballantyne CM, Barter PJ, et al. Effect of two intensive
statin regimens on progression of coronary disease. N Engl ] Med,
2011,365:2078-2087.
Nakamura M, Yamashita T, Yajima J,et al. Impact of early statin
Initiation on secondary prevention in Japanese patients with
coronary artery disease. J Cardiol ,2011,57:172-180.
Kizer JR,Madias C, Wilner B, et al. Relation of different measures
of low—density lipoprotein cholesterol to risk of coronary artery
disease and death in a meta—regression analysis of large—scale trials
of statin therapy. Am J Cardiol,2010,105:1289-1296.
Berthe MC,Bernard M,Rasmusen C,et al. Arginine or citrulline
associated with a statin stimulates nitric oxide production in bovine
aortic endothelial cells. Eur J Pharmacol ,2011,670:566-570.
Tousoulis D, Kaski JC, Antoniades C,et al. Beneficial effects of
statin treatment after myocardial infarction: is progenitor cell
mobilization the missing link?. Int J Cardiol, 2008, 130:301-303.
Schmidi-Lucke C, Fichtlscherer S, Rossig L, et al. Improvement of
endothelial damage and regeneration indexes in patients with
coronary artery disease after 4 weeks of statin therapy.
Atherosclerosis, 2010,211:249-254.
Taslipinar A, Yaman H, Yilmaz MI, et al. The relationship between
inflammation, endothelial dysfunction and proteinuria in patients
with diabetic nephropathy. Scand J Clin Lab Invest,2011,71:
606-612.
BT ARGE AL, BRLLA, 45 ST Bt e B0 URESE S8 35 0 B 14
RNA-92a FRIKBIIE 5. b G H 2R B °% 2011, 23: 718
722.
AL AT T 2 25 W e B i i 100 P R BIF S e e [
TP B2 G 2ofZaE 2011, 18:190-192.
T7 B, AR B A AR P M i P 4 i L 4] 5 A
C— S A A TE e o S8 I RIS TP AR, T fE S
PR, 2007, 19:644-646.
Hsieh CH, Jeng SF, Hsieh MW , et al. Statin—induced heme oxyge—
nase—1 increases NF-kappaB activation and oxygen radical
production in cultured neuronal cells exposed to lipopolysaccharide.
Toxicol Sei, 2008, 102:150-159.
J7 ik A 225 A, A JRR AL/ IMER 7 N SR
BRI P [ fE T SURE 2, 2010, 22:663-665.

(ks A 1 :2012-01-29)

RS - )



