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WE: BY WU MR (miR) 26a 5 2 RURESRAG (T2DM) JKH R IR LR, Fik #2017
4F 10 H 2 2018 4 6 H WA Hi2WiBH B () T2DM &35 81 {5 R i 58 % 42, e BRUE 5 & 9 Kl A s A8 43 R i 41, B
T2DM &3 KM HHAE (T2DM + CVD) 41 (B TR FEFE | 0o JIUAT FE. k8 7 11 S 251 8h ik ol Ji2 8 Jok Ph I3 JE2 i B
)42 4, 5 T2DM KA I RIS (T2DM) 41 39 4], S ieEFW] 32 flfg R i F % I (NC) 4., f4aA3)
A AR5 BT SRS D 25 2L W% | X B S5 TR AT , R FH S 9t e i B A Bl U . (qRT-PCR) 546 I I 3% miR-26a 335
K, R miR-26a £ = A RFKF M ER ., R “HAMNR-BRFERILR TSI ER(P>0.05), 5 NC
ZH I, T2DM 26 K T2DM + CVD 2 ifiL 35 5 8 4k 1 20 5 11 (HbAlce) (%5 JE % (FPG) (25 i C BK(FC-P) | & fIH i i
(TC) RS B g 2 1 IR FE B ( LDL-C) W {355 (P < 0. 05) . Ifil3% miR-26a AHXT ikt =4 H] L2 R A ST E X
(F=34.81,P<0.01), HA& NC 41 . T2DM #H . T2DM + CVD 2{ 2 J¥ 38 F} . Pearson #H)E43#7 7R , miR-26a 5 HbAlc,
LDL-C.TC }% FPG % 1EAH3E (r = 0.469.0.276.0.244 .0.304, P <0.05) , 5 FC-P Bk Fe B M (r = - 0.473,
-0.264,P <0.05) , 54F4% AR TR E M R EF R R CHI = BR CHH G, 4538 miR-26a f£ NC . T2DM ,T2DM +
CVD ZH 288 BT, $&7R miR-26a 5 T2DM K ML EW S #VIAHSC, 7 H miR-26a FRIE7K V-] GBS LR 1%
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Abstract: Objective To investigate the relationship between plasma microRNA-26a ( miR-26a) and type 2 diabetes
mellitus (T2DM) and macroangiopathy. Methods Eighty-one T2DM patients confirmed and treated from October 2017 to
June 2018 were selected as study subjects and divided into two groups according to whether they had macroangiopathy or
not. The patients with macroangiopathy ( cerebral infarction, myocardial infarction, or carotid artery or lower extremity intima
thickening or plaque formation measured by arterial ultrasound) were divided into T2DM + CVD group(n =42) ,and the
patients without macroangiopathy were divided into DM group(n =39). Thirty-two healthy people were selected as control
(NC) group in the same period. The levels of blood glucose and blood lipid and the expression levels of miR-26a in plasma
were detected respectively by automatic biochemical analyzer and real-time fluorescence quantitative polymerase chain
reaction ( qRT-PCR) to analyze the difference of miR-26a expression among three groups. Results  There was no
significant difference in general data among three groups (all P >0.05). Compared with NC group, the serum levels of
glycosylated hemoglobin ( HbAlc) , fasting blood glucose (FPG) ,fasting C-peptide ( FC-P), C-reactive protein ( CRP) ,
total cholesterol (TC) ,low density lipoprotein-choesterol ( LDL-C) significantly increased in T2DM group and T2DM +
CVD group (all P <0.05). There were significant differences among three groups in the relative expression of plasma miR-
26a (F=34.81,P<0.01) ,and it was increased according to the sequence of NC group,T2DM group and T2DM + CVD
group. Pearson correlation analysis showed that miR-26a was positively correlated with HbAle, LDL-C,TC and FPG(r =
0.469.0.276.0.244 .0.304,P <0.05) and was negatively correlated with FC-P and course of disease (r= —0.473,
—-0.264,P <0.05) ,but not with age,body mass index ( BMI) , systolic pressure ( SBP),diastolic pressure ( DBP) ,and
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triglyceride (TG). Conclusion

The expression level of miR-26a increased gradiently in the order of NC, T2DM and

T2DM + CVD, suggesting that miR-26a is closely related to macroangiopathy in T2DM and may be regulated by

glycometabolism.
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1 #ZRETE

1.1 —ff4t BEE2017 4 10 H 2018 4F 6 A,
TABE N /- R L2 19 T2DM 3% 81 4, Y55 &
1999 AEHH 5 B AR LH G IR 2 Wi b o, #E R E B 5
FER LA AR 5 A W 41, B T2DM A I K i 4 9 22
(T2DM + CVD) 20 ( J A Rk A 5E | .0 IUAE B 58 50 ik
FEUESE S ik 5l i Bl ik RS 3G JEE 5l B B 1) 42
], 5 T2DM & I K LA 48 (T2DM) 41,39 4],
TIIRPEARBEARAS O BE B 32 4 fd R A X R (NC)

2H ,NC 23l /2 25 IR #% (FPG) <6. 1 mmol/L, K45
2 /MBI (2hPG) <7.8 mmo/L, HERRARME: [ AL
PRI RRIRZE RO PR 5 AR PRI 2 I &0 5 i
JBE(BMI=25 kg/m”) |75 LIRS A% b | B 4518
PESR 5 F B S0 VBN | G I At 52 e A R 0
CnHA R i 2 B8 0 A | i A KR B IR 25 5 AE
) s 2RI R 25 A AE SCH A PO O 5 A B L T
oW . A B G 32 B S R .

1.2 BrR ik

12,1 —fdabnfill i 3 B AR L
J R K, 15 BMIL, 286 12 b JBOE R kL, R
HZ A A4 B B AT, 7™ 4 BRAES Kaatl
UERH S, R LU R 48 65, (1) 1L BEFE 4R : FPG 2hPG |
BEAL ML H (HbALe) 5 (2) IR 85 : % B2 i 2R
F AR & i ( HDL-C ) I % B2 Jig 2 F1 iR [ B (LDL-C) |
HM=E(TG) (& EEEE(TC) 5 (3) R B I HEFE 5 :
=i C IR(FC-P) .

1.2.2 ARJE i S22 e R G ke X s v (qRT-
PCR) {45 3¢ miR-26a #HX & & /i, H miRcute
miRNA 73 B He BUA ) & (45 DPS03 , i [ b 5t R AR
AR ) RS IR ISR 3 ml, ™ Hae a7 A 1l B 4
FE, #2025 pl & RNA$REUS - 80 C LA,
miRcute miRNA 25 — 4% ¢DNA & Wik & (% 5
QP016 , GeneCopoeia ) J7 55 5% & il ¢cDNA, KM K &
25 wl, o B0 RNA 1 l,2.5 U/pl Poly A Poly-
merase 1pl, RTase Mix 1 ul,5 x PAP/RT Buffer 5 pl,
JC RNA B /KM E 2 25 wl, -7 e 5%, O 5544
37 CHEH 60 min,85 CHEH S min . W HE =Y
(¢DNA) 57 BI3#£4F RT-PCR # . % 4 miRcute miR-
NA F e s AR & (b E e st RARAE AR RHY)
B2 pl G cDNA A R, 4 it B 45 e i 5
R Z 20 l,f# H Applied Biosystems 7500 5B iE 475K
if PCR 437, &1~ cDNA FEA[R] AN 3 U, 7 24 15
fH(CTE) 3 WHCFBIME o RT-PCR J B 45140« 4%
B8 95 °C 784 10 min,95 °C ,10 5,60 °C ,20 5,72 °C ,
10 s Jz wf 40 N E¥ . hsa-miR-26a 3|4 & N = U48
) H GeneCopoeia, [fl3% miRNAs [1)4H X} 26k i Bk
HE R H R ) CT B2 U48 1% CT {i, 4R
JE AT 272 B L
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1.3 %it5H 3% K SPSS 22. 0 #1481t #
0. THECERER T X K5 TR R L v s R
7, ARIES A T ECROR), A7 X AR 3 J5 A5 A IE A
34 = 2H IR PSR FH B R 3R Oy 22 3 A R O 22 340
KW ALY LSD-1 5 55 ; miR-26a 5 45 48 45 1 AH 5
KF N Pearson #H 43 #r. LA P < 0.05 4 £ 40
FrifE

2 # R

2.1 ZAAKFHB ALK M AR
W BMIL Y 46 J& L &7 5K R i Bae it & L (P >
0.05). 5 NC i, T2DM 2 K T2DM + CVD 2 If 75
HbAlc FPG.FC-P.TC .LDL-C B i34 &5 (P <0.05) ;
5 T2DM 41 %, T2DM + CVD 2 i1 3% HbAlc JF %

(P<0.05), W31,

2.2 =4af ¥ miR-26a A3 AL S NC 4.
T2DM 2 . T2DM + CVD ZH i) miR-26a #H X 2% ik & 43
W T7.5 £11.7.54.0 £85.5.101. 3 + 114. 3, FUul %k
MRS AT A IE S0, 20 0.13 £0.94.1.04 +
0.89.1.72 £0.53, =4 LW ERAFHITE X
(F=34.81,P <0.01), A/ NC 41 .T2DM £ T2DM +
CVD 412 J%, I 3¢ miR-26a FHXFF kT,

2.3 miR-26a 5 &-4547 6948 X 547 Pearson FHC
PR Hr 4R 7R, miR-26a A /KF- 5 HbAle FPG,
TC.LDL-C S IEAHE(r =0. 469 0. 304 .0. 244 .0. 276,
P<0.05), 55 FC-P 2HAHXE(r= -0.264,
-0.473,P <0.05) , 54F{#% . BMI SBP . DBP . TG JCHf
Ko W2,

F1 ZHEZABRELERERE (v£5)

) %k Bz () R (S) e (4F) BMI(kg/m*)  SBP(mmHg) ~ DBP(mmHg)  HbAlc(%)
NC 4 32 14/18 47.8+ 8.3 - 22.1+1.9 116.8 = 9.0 75.4 £8.6 5.3+0.5
T2DM 2 39 21/18 48.0+ 9.4 5.2+4.3 22.6£2.2 119.4 £11.2 78.8 £7.9 11.4+2.1"
T2DM + CVD 2 42 17/25 49.5 +10.0 5.9+6.0 22.1+4.3 122.2 +14.0 78.3 £8. 1 10.5+2.0**
21 5 B%  FPG(mmol/L) FC-P(ng/ml) TG(mmol/L)  TC(mmol/L) HDL-C(mmol/L)LDL-C(mmol/L) Scr(pumol/L)
NC 2 32 5.3+0.5 2.6+0.7 1.0+0.4 4.1+0.7 1.4+0.3 2.5+0.6 59.0=x11.6
T2DM 24 39 11.1+4.0" 0.9+0.7" 1.7+1.2 5.3+1.3"7 1.1+0.2 3.2x1.0° 59.3£14.8
T2DM + CVD 21 42 10.3+3.2" 1.0+0.7" 1.9+2.2" 5.3x1.67 1.4x1.6 3.2+0.8" 53.4+10.6

TE: 5 NC 4114, * P <0.05; 5 T2DM 21 Hee,"P <0. 05,

&2 miR-26a 5SEIERHBEXES T

miR-26a SR HbAlc FC-P FPG TC LDL-C
r{H -0.264  0.469 -0.473  0.304 0.244 0.276
P1E 0.020  0.000 0.000  0.001 0.011 0.004
34t

PR K I A8 S48 T Bl bk L IR B ik L sk
ik LA B T 5 ok 25 145 22 A s R R Ak, e e B 1t 4
PR A R 0 E B AR TR L P R A0 A e AT
Jit ) 0 e UL 0 S 5 Ik oS A el Ak A R i 6 A
Ko PR DREFRAT 2 o)) ik ok A A A & g ML A A ¢
LR SarFRIK miRNA B S5 0 2 4T g
AIIE T . miR-126 J2& —Fi P9 Kz 4 f 45 S Pk SRk 1y
miRNA , HZ A K R B m] A S 0 R B8 N 45
#3'", miR-106 3@ 5 #1 g @ 0T R R K [ L
(HMGBI1 ) 41 il /=5 it W5 75 52 %) 10065 P B2 40 ) i o
B B AFSE & B miR-93912)  miR-29b!") AT i
L4518 L0 M B9 5 F A Ak Teli 25 BF 58 & B
miR-26a 1= 3K T LA 508 PRI /N B A9 a0 A8 2
PRk 1A Ao AR 58 8 R 5 4 X FR 2 A L
T2DM 2 1127 miR-26a 525 |, 0564001 &
P miR-26a #ik5 FPG & HbAlc £ IEM X, 5 FC-P

R, PR = A A T i5 T miR-26a Rk, X5
ZHIBFSE R —5, Chen 25 % B miR-26a-5p 34 /i1
R REBRIBL, I 2 B 40 it 4045 25 B vk B 8 5 miR-
26a-5p ik Z AIFEAEIE B 0 B, Bai 251 P98 &
B, miR-26a 55 26 (AT LA HE - 40 i 1 J ) 2% 4
M43k, - ELAT DL g 41 s 5 0 B 1 TRV PR il R
fif (PTEN) 23k, T ekc3E T2DM /N Y B i e 2l
RERERS . UL AT LAEWT, miR-26a 3835 7K -5 1l f% AH
o MR A miR-26a F AT RE MUK AR EEHL ]
GRTOEE

AHFFEIA & B T2DM K IfiL 45 5 28 41 miR-26a 3%
RT3 5 T T2DM R A JF KA A8 4, 7F b
PR EE L P miR-26a k8 T iz i,
TEN Bz 0 prh , w5 3235 1) miR-26a, 3 4 B 4250 1] 5
FKSRARERE AL /1N B rr 20 1% I 52 4K g 35 6 (TRPC6 ) S BHL
1P Rz 4 -1 . miR-26a i W] 3@ i 5 SMADI
3 AR XSS AR N R A R B A R AR E A
(BMPs)/SMADI {5 515 G ik 1%, 15 S Rk 4
P9 B A A A AL AS A L O B BFSE R
miR-26a i 13 PI3K/AKT il MAPK/ERK &2 4E o i
BT I IO WA P9 Bz 200 0 ( BMECs ) F) I A% A 0
SR, IRAT R 25 7% miR-26a Y-S5 o7 2k ik P9 5z 41
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Ja s 58 AT B MM A AR R . miR-26a RS 5
TN R AR B DB, X LA et LA B A e
W7, Leeper %[21] %P miRNA-26a f FE6{E kA E
Sk A -1 LA ML (VSMCs ) 3558 . SR T, miR-26a
Xt VSMC TIRERI S5 Tan 26172 % BAG 45 M I,
Ja & 2 miR-26a (1) L AHNH] T VSMCs 1934 5 Fl i
B, E/0 TSk BESE . Wu %5 R B, miR-26a
3 Ao ) 45 4 A A K K F- ( CTGE ) 76 AR 2 BH 1E afin
WA A, B, S F K B9 LK miR-26a
TRES S T T2DM K I 48 1 % A % 8 , miR-26a
B A2 Wik PR L5 A8 B A DA 59 o

25 FRR , AHF5E & B miR-26a 7F T2DM
Feib L, BRI A28 F 3 miR-26a ) 314 & bk
FE TR T2DM £ miR-26a 133k K F5% FPG
FIHZNER, FE5PTaidkE miRNA TIHE O i
X A 0 B0 W5 | g B T TR G < 55— X T
AU 900 7 19 miRNA 100461l 5510 H i 4k F i PR3 56 By
B R IA T B miRNA A5t B 3k A I
Ko ABEGE R T2DM K H K i 48 A2 2 ia 44t 1
—EMS%E,

S 3k

[1] George MM, Copeland KC. Current treatment options for type 2 dia-
betes mellitus in youth: today’s realities and lessons from the TO-
DAY study[J]. Curr Diab Rep,2013,13(1) :72 - 80.

[2] Bushati N,Cohen SM. microRNA functions[ J]. Annu Rev Cell Dev
Biol ,2007,23:175 -205.

[3] Dragomir MP,Knutsen E,Calin GA. SnapShot : Unconventional miR-
NA functions[ J]. Cell , 2018 ,174(4) :1038.

[4] Chen X,Ba Y,Ma L, et al. Characterization of microRNAs in serum:
a novel class of biomarkers for diagnosis of cancer and other diseases
[J]. Cell Res,2008,18(10) :997 —1006.

[5] Stepien Et, Durak-Kozica M, Kamifiska A, et al. Circulating ecto-
somes : Determination of angiogenic microRNAs in type 2 diabetes
[ J]. Theranostics,2018,8 (14 ) :3874 —3890.

[6] Filios SR,Shalev A. B-cell microRNAs:small but powerful[ J]. Dia-
betes,2015,64 (11) :3631 —3644.

[7] Song Y,Jin D,Jiang X, et al. Overexpression of microRNA-26a pro-
tects against deficient B-cell function via targeting phosphatase with
tensin homology in mouse models of type 2 diabetes[ J]. Biochem
Biophys Res Commun,2018,495(1) :1312 - 1316.

[8] Menghini R, Casagrande V, Marino A, et al. MiR-216a: a link be-
tween endothelial dysfunction and autophagy[ J]. Cell Death Dis,
2014,5:€1029.

[9] Zhi H,Wu JP,Lu LM,et al. Decabromodiphenyl ether ( BDE-209)
enhances foam cell formation in human macrophages via augmenting

Toll-like receptor 4-dependent lipid uptake[ J]. Food Chem Toxicol,

[10]

[11]

[12]

[13

[

[14]

[15]

[16]

[19]

[20]

[21]

[22]

[23]

2018,121:367 -373.
Jansen F,Yang X, Hoelscher M, et al. Endothelial microparticle-me-
diated transfer of MicroRNA-126 promotes vascular endothelial cell
repair via SPREDI and is abrogated in glucose-damaged endothelial
microparticles[ J] . Circulation,2013,128 (18) ;2026 —2038.
Liu R,Luo Q,You W, et al. MicroRNA-106 attenuates hyperglycemi-
a-induced vascular endothelial cell dysfunction by targeting HMGBI
[J]. Gene,2018,677:142 - 148.
Mao YY, Wang JQ, Guo XX, et al. Circ-SATB2 upregulates STIM1
expression and regulates vascular smooth muscle cell proliferation
and differentiation through miR-939[ J]. Biochem Biophys Res Com-
mun,2018,505(1) ;119 —125.
Sun QR, Zhang X, Fang K. Phenotype of vascular smooth muscle
cells (VSMCs) is regulated by miR-29b by targeting sirtuin 1[J].
Med Sci Monit,2018,24 :6599 - 6607.
Icli B, Nabzdyk CS,Lujan-Hernandez J, et al. Regulation of impaired
angiogenesis in diabetic dermal wound healing by microRNA-26a
[J].J Mol Cell Cardiol,2016,91:151 —159.
Chen B,Liu Y,Jin X, et al. MicroRNA-26a regulates glucose metab-
olism by direct targeting PDHX in colorectal cancer cells[ J]. BMC
Cancer,2014 ,14 .443.
Bai C,Gao Y, Li X, et al. MicroRNAs can effectively induce forma-
tion of insulin-producing cells from mesenchymal stem cells[ J]. ]
Tissue Eng Regen Med,2017,11(12) ;3457 —3468.
Jansen F,Wang H,Przybilla D, et al. Vascular endothelial micropar-
ticles-incorporated microRNAs are altered in patients with diabetes
mellitus[ J]. Cardiovasc Diabetol ,2016,15 :49.
Zhang Y,Qin W, Zhang L, et al. MicroRNA26a prevents endothelial
cell apoptosis by directly targeting TRPC6 in the setting of athero-
sclerosis[ J]. Sci Rep,2015,5:9401.
Icli B, Wara AK, Moslehi J, et al. MicroRNA-26a regulates patholog-
ical and physiological angiogenesis by targeting BMP/SMAD] signa-
ling[ J]. Circ Res,2013,113(11) :1231 - 1241.
Liang Z,Chi YJ, Lin GQ, et al. MiRNA-26a promotes angiogenesis in
a rat model of cerebral infarction via PI3K/AKT and MAPK/ERK
pathway[ J ]. Eur Rev Med Pharmacol Sci, 2018,22 (11):3485
-3492.
Leeper NJ, Raiesdana A, Kojima Y, et al. MicroRNA-26a is a novel
regulator of vascular smooth muscle cell function[ J]. J Cell Physiol,
2011,226(4) :1035 —1043.
Tan J, Yang L,Liu C, et al. MicroRNA-26a targets MAPKG6 to inhibit
smooth muscle cell proliferation and vein graft neointimal hyperplasia
[J].Sci Rep,2017,7 :46602.
Wu W, Shang YQ,Dai SL, et al. MiR-26a regulates vascular smooth
muscle cell calcification in vitro through targeting CTGF[ J]. Bratisl
Lek Listy,2017,118(8) :499 -503.
Janssen HL,Reesink HW, Lawitz EJ et al. Treatment of HCV infec-
tion by targeting microRNA[J]. N Engl J Med, 2013,368 (18):
1685 - 1694.

s E#A:2018 - 10 -08  #R4E: L6



