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2 JUHT bR s B % LS miR-103a Fil miR-497 K F-3 1% S fdi
B R e PEWESE
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W OE. BEY W52 A4EEE (type 2 diabetes mellitus, T2DM ) # & % f#)» RNA-103a (miR-103a) , f#/)> RNA-
497 (miR-497 ) K-F & ik 5 #2459 % ( micro vascular disease, MVD ) A £ 6548% M, ik #£IL2022 45 A ~ 2023
A4 AR TR R B A6 T2DM B F AR R (=113 ) , 3% F 5 A MVD 44 2 288 ks i 5 9% 2 (type
2 diabetes microangiopathy, DMAP ) #8 (n=51) #o T2DM (n=62 ) %0, &IFEREEEA RAEA R (n=105) .
PO B HIE R TA, Eah R AR AAE4 2 K ( real-time fluorescence polymerase chain reaction, qRT-PCR ) #:i] dn i miR-
103a #= miR-497 K, F B Logistic ¥112 54 T2DM 54 MVD #9 %0 B &, 26 28 # 453 42 (receiver operating
characteristic, ROC ) # 28 4547 2 7% miR-103a #= miR-497 & -F #F T2DM # 4 MVD &5 i {i, &R SR hiF
miR-103a ( 0.62 + 0.13) #= miR-497 (0.79 + 0.14 ) K-F 2 FHK T (096 + 0.16, 1.03 + 0.18) , £ FBEA%
F&E3 (=17.273, 11.031, ¥ P<0.05) . DMAP 4 2 3% miR-103a (0.53 + 0.08) #= miR-497 (0.69 + 0.10) K -F %3
{&F T2DM #1 (0.69 + 0.10, 0.87 + 0.13) , £ZFAA%HF &L (129247, 8.108, ¥ P<0.05) . DMAP 055> 8 4.
HE B ELZ S, THaE (FBG) . $A2EE (TC) . 2ALEF (Ser) #/4% & (BUN) AF 2% & T T2DM
M, EFAA%EE L (1/4=8294, 15342, —2.855, —5.659, —8.951, —3.880, 3j P<0.05) . 7% miR-103a, miR-
497 B = F B4 b T2DM H 4 MVD 69 % F @42 (area under curve, AUC) 4 5| 0.899, 0.897 #= 0.970, — &5
Seib WAL R AR T A& B SR IhiSBf (Z=2268, 2.267, ¥ P<0.05) . Logistic £ B % &3 5 # 4 £ % 7 FBG ( OR=1.879,
95%CI: 1.262~2.797) , TC ( OR=2.141, 95%CI: 1.348~3.400) = Scr (OR=3.417, 95%CI: 1.569~7.440) & T2DM
3 MVD 69 38 5 RS B % (3 P<0.05) , miR-103a (OR=0.784, 95%CI: 0.648 ~ 0.948 ) #= miR-497 ( OR=0.839,
95%CI: 0.750 ~ 0.938 ) & T2DM JF 4 MVD #5484 B & ( 3 P<0.05) , £ T2DM 34 MVD £ i miR-103a
Ao miR-497 AR FGE, H T HEAR A4 B T2DM 54 MVD #9 3 EAx &4 .
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Study on Correlation between Serum miR-103a, miR-497 Expression and
Micro Vascular Disease in Patients with Type 2 Diabetes Mellitus

YANG Xiaoling, AN Min, LI Yue, SUN Wei, MA Liang (Department of Endocrinology,
Affiliated Hospital of Tangshan Vocational & Technical College, Heibei Tangshan 063006, China)

Abstract: Objective To explore the correlation between the expression of serum microRNA (miR) -103a and microRNA (miR)
-497 and micro vascular disease (MVD) in patients with type 2 diabetes mellitus (T2DM). Methods Patients diagnosed with
T2DM in Tangshan Union Medical College Hospital from May 2022 to April 2023 were selected as the study group (n=113),
which were divided into type 2 diabetes microangiopathy (DMAP) group (n=51) and T2DM group (n=62) according to whether
MVD was complicated. Healthy subjects in the same period were selected as control group (n=105). Clinical data were collected,
and real-time fluorescence polymerase chain reaction (QRT-PCR) was applied to detect serum levels of miR-103a and miR-497.
Logistic regression was applied to analyze the influencing factors of T2DM complicated with MVD. Receiver operating
characteristic (ROC) curve was plotted to analyze the diagnostic value of serum miR-103a and miR-497 levels in T2DM
complicated with MVD. Results The serum levels of miR-103a (0.62 + 0.13) and miR-497 (0.79 + 0.14) in the study group
were lower than those in the control group (0.96 + 0.16, 1.03 + 0.18), with significant differences (+=17.273, 11.031, all
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P<0.05). The serum levels of miR-103a (0.53 + 0.08) and miR-497 (0.69 + 0.10) in the DMAP group were lower than those in
the T2DM group (0.69 + 0.10, 0.87 + 0.13), with significant differences (+=9.247, 8.108, all P<0.05). The proportions of
patients with a disease course of = 8 years and concomitant hyperlipidemia, and the levels of FBG, TC, Scr and BUN in the
DMAP group were higher than in the T2DM group, with significant differences (1/,’=8.294, 15.342,-2.855,-5.659, —8.951,
—3.880, all <0.05). The area under curve (AUC) of serum miR-103a, miR-497 and their combination in the diagnosis of T2DM
with MVD were 0.899, 0.897 and 0.970, respectively. The combined diagnosis effect was better than that of individual diagnosis
(Z=2.268, 2.267, all P<0.05). The results of logistic regression analysis showed that FBG (OR=1.879, 95%CT: 1.262~2.797), TC
(OR=2.141, 95%CI: 1.348-3.400), and Scr (OR=3.417, 95%CI: 1.569--7.440) were independent risk factors for T2DM with
MVD (all P<0.05), while miR-103a (OR=0.784, 95%CTI: 0.648 ~ 0.948) and miR-497 (OR=0.839, 95%CI: 0.750~-0.938) were
protective factors for T2DM with MVD (all <0.05). Conclusion The serum miR-103a and miR-497 were low in patients with

T2DM complicated with MVD, which may be potential markers for the diagnosis of T2DM complicated with MVD.
Keywords: type 2 diabetes mellitus; micro vascular disease; micro RNA-103a; micro RNA-497

2 RUBEFRHR ( type 2 diabetes mellitus, T2DM )
S iR R A M e, B Im 4 % ZF (micro
vascular disease, MVD ) JE4 PRI B & b —~ sl
T 7 T () A, A 5 5 PR P P S 7 ( diabetic
retinopathy, DR ) . #% IR i ¥ #5 ( diabetic kidney
disease, DKD ) " [HE S ERE T & AL T
MR, IR B MVD [ %A SR, X
SR I i P A A R R R R A
MVD 1 Ifil 3 A5 254 % T2 W fi i B MVD B A T
Y ARSI RNA 1, 8/ RNA ( microRNA,
miR ) i FH &AL B ZEER, el
(192185 MVD %5k A % P #F9E 7R miR-103
FKIEAE T2DM [ & R A TR vh 2 1 HEAE
F, YERMTN T2DM 094k BoA mis i (B
Bl 55 5eb2tR sl ik AL A felt BRE X BR AL AR L, bR sl
Ik £ T2DM 40 ) miR-130a F1 miR-130b (14 #3k
[t ™. B9 55 T2DM H % 9 1 75 miR-130b 7K
B FH AR, Jf5 DKD @ E AL, YAN
25 9 Bl 5T F2 M4 miR-130a-3p FEikBEIR /N
R ARG . EAT IR PR R AR A S 4T
B 5 7Y vh miR-497-5p A BE A, miR-497-5p (91K
TR A A Y R HRE miR-497-5p ik n[RE Y
B 9 (0 R PV AT D6 ™1, B, 4 miR-103a A1
miR-497 /K F-rl GBS T2DM 4% MVD #¢. miR-
103a Fll miR-497 {EHEIRIR MVD H {1 Ilfs ARAN B A
BB, AU FEEEES T2DM & ¥ 175 miR-103a,
miR-497 /K FF ik 5 MVD & 4 k16 tE, HE IR
S MVD (1% T35 FlE 7 HR A s
1 MRE5HE
1.1 #Fst$ ER 2022 4E 5 H ~ 2023 4F 4 A1E
FE LT DRI EE BR i i2 1 T2DM 23 113 fE R iFss
W% (WFgeen ) , Bk 62 5, Ltk 51, FHAE
#5636 +6.13. Hr % MVD % 51 {4 ( DMAP
), RIFLMVDHEF 624 (T2DM4) . %
& [V AR 2 B PR 4G I fEEBRE N B 105 4 Sl Xof L2,

58 1], Lotk 47 ], FHAEES 57.27 + 8.38. #ff
TSR REATME I | ARRE oA 25 S RS T (3
P>005) . AbRHE: OFF A T2DM 2 Wi b i ©
o DMAP #if " @il RGOk 5% . HEBRR fE

OF H e B IhRe A s s @3 & H B0 mim
EhmEE; OFHLEERNERERMGES . &
W BB RS R, JFE gt B i
B BEfE HZ: 01 At R)

12 % 5 X & Trizol it 7] (T9424, Sigma-
Aldrich ), j3i%%5 5547 & ( HY-K0511A, MCE /A7 ),
JEER PCRIZA & (HMD4001-01, Ui

=R AR T ), ABI 7500 SERHE GRS il
R (qRT-PCR ) ¥ ( [® ABI) .
13 Fik

1.3.1  IGRTE R R F AR . ML R
(T T N =00 | W =101 = =Y 1
(FBG) . BHEEE(TC) | FifbIm £ A (HbAlce) |
MALEF (Ser) . JREA (BUN) | REEIGEN -
AR EE( LDL-C ) | & % N H - R[EEE( HDL-L ) |
Wi e . EPak AR FE 2 ( BMI) SFIE R 7T H .
1.3.2 miR-103a, miR-497 /K VK. X BEZ &
1K1 H FIRIFTT 4 B A B it i 2 s B e R IR
3 000r/min &> 10min, HU I35 i T -80 °C vk 46 {4
T4 . i F Trizol B F 42 B RNAL {ifi FH 6 %%
S ST RNA 138055 5% i FIZE 68 & PCR
8 &5 1T RT-qPCR F2 17, £5] miR-103a, miR-
497 K. 20 w1 Btk R AUHG 5 w1 Bt cDNA,
10 .1 TagMan i il PCR 32 7E & #7 f1 1 1 TagMan
miRNA (20x ) . X SRR 76 LR & 0F T AT
50°C 2min, 95°C 10min, #%/5 55 Wi 95°C 15s
1 60°C Imin, H 27 Jrigui PR AL R A ARG K
U6 fEhNZ ., 51T FIE 1.

14 Zeits 44 LY EARE A SPSS 22.0 At
T, fFEEES NI LIE +
FRifEZE (xs) For, P LECR A R4, i
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ORI [0 (%) ] %, HLRILER 5%,
K F Logistic [[943#ff T2DM % 3 & MVD 95
M Rl 220 52 Bl TAESFAE (receiver operating

characteristic, ROC ) [l & 43 #7 1M & miR-103a F1
miR-497 /KX T2DM H & H%& MVD B2 WA .
P<0.05 AZERAGITFE X,

*1 3|45
% H IRt T |4
miR-497 5"-CAGCAGCACTGTGGTTTGT-3 5’-CGACAGCAGCACACTGTGGTT-3
miR-103a 5"-GAGCAGCATTGTACAG-3’ 5"-GTGCAGGGTCCGAGGT-3
U6 5-CTCGCTTCGGCAGCACATATACT-3’ 5-ACGCTTCACGAATTTGCGTGTC-3
2 F#R (t=9.247, 8.108, ¥ P<0.05) .

2.1 TR BF R4 6 i miR-103a = miR-497 K -F
vbdz BFSTH N T miR-103a (0.62+0.13) Fl miR-
497 (0.79 £ 0.14 ) 7KV B EILT AL (096 0.16,
1.03+0.18) , Z=F R A ST X (=17.273,
11.031, ¥ P<0.05) .
2.2 T2DM #1 #= DMAP 41 s % miR-103a #= miR-
497 KP4 DMAP 4 1L i miR-103a( 0.53 = 0.08)
I miR-497 (0.69 +0.10) 7K - & F L T T2DM 4
(0.69+0.10, 087+0.13) , ZREASGITFEYL
x2

2.3 T2DM #a4= DMAP 40 % % 6 FH s I
72 2.DMAP i FE: = 84F  JF & s 8 L i) |
FBG, TC, Secr il BUN /K- 5.3 5 T T2DM 41,

Z s RS ERFEARSITFE YL (V
1=-8.951 ~ 15342, ¥JP<0.05) , Wifl4F#.

PRI, ERTE . I A i e S HE 5] HbAlc,

LDL-C, HDL-L, We4ik . &F5kHF1 BMI K L
WERHVILEIT¥E X (t)=-1875~1.172, ¥
P>0.05) .

T2DM 8750 DMAP HEEIGFRERIELES [1(%), X+s]

%51 T20M £ (n=62) DMAP 4 (n=51) ty P

(%) <55 25 (4032) 23 (45.10)
0.261 0.609

=55 37 (59.68) 28 (54.90)

ea 36 (58.06) 26 (5098 )
0.567 0451

26 (41.94) 25 (49.02)

Wit (4F) <3 35 (56.45) 15 (2941)
8.294 0.004

=38 27 (43.55) 36 (70.59)

el ¥ 23 (37.10) 22 (43.14)
0.426 0514

H 39 (62.90) 29 (56.86)

IR x 33 (53.3) 30 (58.82)
0.355 0.551

Fel 29 (46.77) 21 (41.18)

R Mg x 36 (58.06) 11 (2157)
15.342 <0.001

Fel 26 (41.94) 40 (78.43)
FBG ( mmol/L) 8.92+0.94 946+ 1.07 -2.855 0.005
TC ( mmol/L) 4941065 567072 -5.639 <0.001
HbAle (%) 049 +1.26 0.63£225 -0417 0.677
LDL-C ( mmol/L ) 2.64+0.71 275082 -0.764 0.446
HDL-L ( mmol/L ) 121019 127£0.14 -1.875 0.063
Ser (mol/L) 7.07+045 8.13+0.79 -8.951 <0.001
BUN ( mmol/L) 5.87+1.03 705+2.11 -3.880 <0.001
W& ( mmHg ) 119.57 £ 11.06 120.14 £ 10.43 -0.280 0.780
#3kE (mmHg) 76.42 +7.95 75.81+8.14 0.402 0.689
BMI ( kg/m’) 2538 +£2.42 2487+2.15 1172 0.244
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24 Logistic ¥ A 4% © )2 5 47 T2DM & % 3 &
MVD # #wm B & WFE3. LLEiMmE. W,
FBG, TC, Scr, BUN, miR-103a #1 miR-497 ¥
A8, DL T2DM B & & I & MVD Sk PR A% it
(J/&=1, 5=0), ¥{T Logistic Z K & [FIF/3#7 .

%t R g 7~, FBG, TC #1 Scr &2 T2DM i # i &
MVD s R E &R, 2R EA S #E (Y
P<0.05) , miR-103a Fl miR-497 J& T2DM i & If
e MVD B IRIPEE, ZERHEHASGIFEEL (8
P<0.05) .

3

Logistic % EZEE3434F T2DM £E & MVD K mE =

A £ B SE Waldey® P OR 95%CI
& LAg 0.502 0337 2219 0.136 1.652 0.853 ~ 3.198
it 0.870 0467 3468 0.063 2.386 0.955 ~ 5.959
FBG 0.631 0.203 9.654 0.002 1879 1262 ~ 2797
TC 0.761 0.236 10405 0.001 2.141 1.348~3.400
Ser 1229 0397 9.580 0.002 3417 1.569~7.440
BUN 0.957 0.634 2281 0.131 2,605 0.752~9.026
miR-103a -0.243 0.097 6.294 0.012 0.784 0.648~0.948
miR-497 -0.176 0.057 9.485 0.002 0.839 0.750~0.938

2.5 iz 7% miR-103a #» miR-497 K -F 2+ T2DM &
FHAMVD eyt U1 fk 4. miE
miR-103a 7K *F-12 Wi T2DM & 3 & MVD (1) il &
i (AUC) H 0.899 (95% CI: 0.844-0.954) ,
HWE R 0.59, BUBRKE . ¥Rk 76.47%
87.10%; Ifil i§ miR-497 /K 12 W7 1§ AUC & 0.897
(95% CI: 0.839 ~ 0.954) , #WH{E R 0.77, HUKR
B ORRSEEE RPN 84.31%, 85.48%; &Ik GL
Hrfg AUC &7 0.970( 95% CL: 0.942~0.997 ), a4 |
SR HEAY IR 92.16%, 91.94%., SIS WIREEY
£ miR-103a, miR-497 FAHSHIR ( 7=2.268,

[[E% 2
4 miR-103a
mep—dw

—mfr

— 48

04 06 s 10

1 -5

E 1 ROC HZ5#7iE miR-103a 1 miR-497 7k X

2267, P=0.023, 0.023) . T2DM B#& 3% MVD RSB E
F4 % miR-103a #1 miR-497 7k 3} T2DM BEFH EZ MVD FIHZETME
TH AUC 95%CI (e WRE (%) FRE (%) AR
miR-103a 0.899 0.844 ~ 0.954 0.59 7647 87.10 0.636
miR-497 0.897 0.839 ~ 0.954 0.77 8431 85.48 0.698
BEATAHT 0970 0.942 ~ 0.997 - 92.16 91.94 0.841

31Fie

el B PR R R ) B T, WR PR AT R
Sh e B RSP (R B ) L — . UM B 7E (MVD )
SRR B WA I RAE , SRAEAKCE . EALRI
R A RS IR G, 7o A A S SO0 R FR
B AR AR T M L3k MVD #f
FETE IR A, HATMVD iG7 FR S —
SERIR G R EIERT, SR IS0, BT
(e o R 0 S U T B e P T PR R R
MVD (19 XU, X4 BR i MVD (1932 W f1 T B 48 56
GigiN

miRNA J& T i B 4 5F 1 55 55 JF 4 5 RNA,
miRNA (1) 54 #1525 MVD (914 A= il . ik

L B A RN U, g GE miRNA 5 5%
YRGB PR OSSR I A
FRETF, T MVD B A FEREE, 6
THANMIIETE . AR T RAERNL . R IR A A
S A L R IE S P R A A R I A s K
RAESFE R ECESE, HHHE/D RIS
MVD % /= ML 2 B G 7 S AR T sk
) miR-130a i FeK RERS i A K AL ( endothelial
progenitor cells, EPCs ) #fi fil % H , 1 5 H: 2 B 0
IERERE ST, WEREIRAE B EPCs WIRE, {2
AR, 7RSS MVD t Z AR E L. AT
T2DM &4 MM miR-130a 7K FEAR, #2015
7R 2 BUHE BRI GO S E (DMAP) 8 IflL 3
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miR-130a K F-Ii T T2DM %, #EI miR-130a 1]
fie 5 T2DM & MVD (it BE UM E, @ Lot
i B A e R, M EPCs 4N ThiE, s
FEDR L MVD, miR-130a-3p £ S lA S 10 P 2
A AR FE35, miR-130a-3p 5 7534 BERE hn i iz 410
LT 7, B AR 0 A AR T A S A g 1 T
721k miR-103a-3p BEHN ] A 09 B /NE 9
S A A R 118 s R AR T DO e /N L R 4
B U AHF5E T DMAP 3% 134 miR-130a [£
fit, HJ& T2DM B EH % MVD - E 2. M
miR-130a % 15 1] GBI =5 0 ) 40 B B4 0% Ty, A8
BEPR T B A MR B TP, S A B AT, e
DMAP kAR,

W 7~ miR-497 ST A B —Fh & 58 IR
778 1) miRNA 22— . miR-497 744 FR 4 5 9% ( DKD )
FBE L 2R o Ak Y HK-2 40 g+ miR-497 /K
SRRAG, 2R 40 B A R 3 B A8 E A - 10 38 i B
] £ miR-497 7E4k PR YL I 2E (DR ) B
261k, miR-497 &5 T2DM M I K 4E 4 & A %
Je P ARAIFSE o DMAP G I 7% miR-497 /K-
T T2DM i %, i miR-497 f] fE £ Y5 DMAP 11
M g B WF 5 IR S miR-497-5p /£ DKD i 4 1
B 2 £ R RS 3R 0 HK-2 400 s, il EiE
miR-497-5p REHN I mr b5 T 1Y HK-2 4uiEfifts . A
AR S o | E R (I = 5 7 R
7% e #2358 miR-497-3p REAE oF B HE5 S ' /NER
QR R R D 7 W T TE ] b e N S
DMAP i3 I i miR-497 A T-FEA%, Logistic 2 A
2 1943 B7 i 755 miR-497 /K - & T2DM i # 3F %
MVD ({4 R ZE . 0 miR-497 68 IR B He i,
HEh EAEEER, HARFEE T REE (T
B AR P B - ) St Ak, Al 20 e g e, B4 A
TR0 K S AE R RE, 25 DMAP [ % . it —
5T i /s I 7 miR-103a Al miR-497 - # Bt 4514 Wi
T2DM ¥ 3% MVD (2 Wi R T H 4% B 2ok
LW, R M TS miR-103a F1 miR-497 — HE&
X2 W T2DM B 3% MVD BA — & il R
i,

g5 b By if, DMAP & # Il i * miR-130a fil
miR-497 /K FFEAL, HE T2DM B E 3 % MVD (1)
MR E, HBS WU T HA Bk
27, X2 T2DM B & H & MVD BA —E M
AR AEH AR ML i — 2052
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