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[ ABSTRACT ] Aim To investigate the correlation between circulating microRNA-204 levels and coronary CT angi-
ography (CTA) calcification score( CACS) in patients with diabetes. Methods Clinical data from 179 patients diag-
nosed with diabetes who underwent coronary CT angiography in our hospital from January 2017 to December 2018, were
cross-section analyzed.  Patients were divided into moderate to severe calcification group( CACS>10, 99 cases) and non-
or minimal calcification group (CACS<10, 80 cases). Five patients with coronary artery calcification (CAC) ( CACS>
10) and 5 patients with non-CAC (CACS<10) were selected for microRNA microarray analysis of plasma microRNAs.
Two groups of microRNA-204 were quantified by using qRT-PCR and univariate linear regression was performed to assess
the potential correlation between microRNA-204 levels and CACS.  The potential diagnostic ability of microRNA-204 was
assessed by ROC curve analysis. Results There was significant difference in fasting plasma glucose (FPG) , glycosy-
lated hemoglobin ( HbAlc) between two groups (P<0.05). MicroRNA microarray analysis showed a significant decrease
in microRNA-204 expression levels in the CAC group compared with the non-CAC group. MicroRNA-204 was

significantly down-regulated in the moderate-to-severe calcification group by qRT-PCR (P<0.05).  Univariate linear re-
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gression analysis showed that circulating microRNA-204 levels in moderate to severe calcification group were negatively cor-

related with CACS, which reflected the severity of coronary artery calcification.

The ROC curve showed that the area un-

der the curve of microRNA-204 levels predicting vascular calcification of patients with diabetes was 0.948 7(0.919 1 ~
0.978 2, P<0.0001) and the diagnostic threshold was 21. 3, the sensitivity was 96. 3% , the specificity was 79. 6% .

Conclusion The expression level of microRNA-204 in plasma of CAC patients decreased significantly, but there was a

negative correlation between the severity of CAC and microRNA-204, which may be of great significance to further verify

that the level of microRNA-204 in human plasma macroscopically reflects the severity of CAC in patients with diabetes mel-

litus.  MicroRNA-204 may be a new biomarker for the diagnosis of coronary artery calcification.
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E At 5 e BT R S E 4T A 3 3K 30 mL, KA
ANLH & (fh & F{E% B/ 100 Hu), HH#H%E
RPHeEL6s, BT, TAREHEHER
¥t & Syngo. via HATE A E , A EH K EH XA
R HAATEHBREALELFEERBEI(VR) &K
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1.4 #&AFIEF0 RNA 2B

N HHT B 12 h 5451 % & # Mk 10 mL
(A2 mL 3 %), ZE4 M E®RMNE CTAD X &
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1.5 microRNA HIBEFI Frs2ig

(1) microRNA #7132, (2) microRNA 13 [F 7] Z¢
Z ¥ 90 pL 2 & 12,5 wL AFiE 4 77.5 pL &
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FEFF 40 %X:95 C15 s.60 C1 min, miRNA % f
U6 1 % W %, qRT-PCR 4 % 3| 41 & 7| % . mmu-
miR-204-5pRT: 5'-GTCGTATCCAGTGCAGGGTCCGA
GGTATTCGCACTGGATACGACAGGCATA-3', mmu-miR-
24-5pF: 5'-GCAGTTCCCTTTGTCATCCT-3'; Hu-U6-
2QF: 5'-CTCGCTTCGGCAGCACA-3', 5'-AACGCTTC
ACGAATTTGCGT-3"; Hl AACt 3% % 7~ microRNA-204
By AR X R kK
1.6 ZHitESR
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Aieh b BRAAELELTE, BRELMEE TN
AT H B M % microRNA-204 145 16 AR 4, 3F 3T 4
Pearson 1k Z # LT B2 M By =M, XA %
K # T 1€ 4#F 4E ( receiver operating characteristic,
ROC) 8 %4 7 microRNA-204 & 7 ¥ B 74k 30 ik 45
ferg i, KA XM A%, YL P<0.05 4 £ 7 F 4
HFEEX,
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HbAlc) J /5 % B IR 25 11 IH [8] B ( density lipoprotein
cholesterol ,HDLC) J7 Il L3¢, 22 S5 A Geit2# 2 L (P
<0.05,% 1), B85k nd B R BARM FPG
J2 HbAlc, PigHZ 8] A% M & o AH [E B (total choles-
terol, TC) . H ¥ =l (triglyceride, TG ) IR %% & 5 &
FH AH[E 5 (low density lipoprotein cholesterol, LDLC)
T RG22 5% (P>0.05,5% 1),
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Table 1. Comparison of the general data between the two

groups
4 4

e Tﬁﬁf fﬁj P i
ERR (%) 61.0£10.7 60.0+9.7 0.283
HH[HI(%) ] 53(66.2)  58(58.6) 0.360
FELBI(% ) ] 28(35.0)  37(37.4) 0.757
W KR [ (% ) ] 34(42.5)  45(45.4) 0.808
FFER (kg/m®) 25.7£2.5 25.8%£3.0 0.653
FPG( mmol/L) 6.4+1.0 9.0£2.5 <0.001
HbAlc(% ) 6.4+0.4 7.3+0.5  <0.001
e K (mmHg) 12815 129415  0.688
&F 3k K (mmHg) 78+10 7610  0.247
TG( mmol/L) 2.07£1.68 2.17+1.87 0.724
TC( mmol/L) 4.09+1.08 4.14x1.08 0.740
HDLC ( mmol/L) 1.2220.67 1.07£0.29 0.049
LDLC( mmol/L) 2.410.95 2.46x0.76 0.700
HILEF ( pmol /L) 73.1+£24.7 80.5+67.4 0.345
S 1535 (% ) 6114 6316 0.171
Bl =] DEAR B (% ) ] 33(41.2)  38(38.4) 0.933
B SMARBHH R[] (% )] 30(37.5)  45(45.4) 0.148
ACEL/ARB[ (% ) ] 23(28.8)  29(29.3) 0.497
fTTE B (% ) ] 33(41.2)  33(33.3) 0.480




CN 43-1262/R " [E sk alifb 44 it 2020 4F55 28 %55 7 # 581
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hsa-miR-182-5p
1sa»\eg»7%»51?
hsa-miR-320a
hsa-miR-4433a-3p
sa-miR-4649-5p
sa-miR-3665
sa-miR-4750-5p

hsa-miR-4779
hsa-miR-6762-5p

B 1. $5LAB(n=5)53EHENHE(n=5) BH M3 microRNA
FE SR BB E

Figure 1. Heat map of microRNA microarray expression
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data from plasma samples of individuals with (n=5) and

without (n=5) coronary artery calcification
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Figure 2. Validation of microRNA microarray data by quan-

titative reverse-transcription polymerase chain reaction
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*HE

% CACS 5 microRNA-204 #E4T 40 K43 T &
P, H % CACS 51M 3% microRNA-204 2 Ja] & f1AH 56
(r=-0.826 4,P<0.0001; & 3), ROC #4554 &
7, microRNA-204 1] AUC 24 0.948 7 (0.919 1 ~
0.978 2,P<0.0001) ,iZWrilfG FHE M 21. 3, UBE N
96.3% ,¥5 5N 79. 6% ; Hi Yk HbAle 1Y AUC K
0.913 8( P<0.0001 ;K 4 |5 fiFE2),

40

microRNA-2047k 3¢

0 500 1000 1500 2000
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B 3. microRNA-204 57K ZhEKSS LIRS B K5

Figure 3. Correlation between microRNA-204 and coronary

artery calcification score
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582 ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 7,2020
10r Y5 microRNA-204 Z [H] & B b 35 0y A0 ¢, 45 &
ROC 3745 5 3. 7R microRNA-204 15 6 4% bR g B2
08k R AR R B K AS Ak 7 T B A IR & X, mi-
croRNA-204 A fig J8 A 12 Wi i PR s et AR 3 ik o 48 55

o6l R LA bR
% FFT I B bR 20 k85 A 2 O I 45 i BB T R
# L (R ST A B R 3R e et IR B ok s Ak ™ o R B 1Y
CACS BUF X [A] £ 11 ~ 100,101 ~299 300 ~ 399,
ok 400 ~699 700 ~999 F1>1 000 H, IR Bl ik 45 1L (1)
FEXTJRURSE EE 5 CACS R 0 A L4338 i 2. 2 £% 4.5
oo | | . | . f5.6. 4 1% .9. 2 4% .10. 4 £ 12.5 4%, 1M 0<CACS<
00 02 04 06 08 10 10 55 CACS=0 L LW B4 it 22 50 HA B

1-H5E

B 4. {E*F microRNA-204 12 H7 ZhEk$5L ) ROC Bh 2%
Figure 4. ROC curve of circulating microRNA-204 for diag-

nosis of arterial calcification
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Figure 5. ROC curve of plasma HbAlc for diagnosis of ar-

terial calcification

*2. FHARETHAITEIN microRNA-204 K M3 HbAlc
KT 2 T EAR XS EE
Table 2. Area comparison of circulating microRNA-204 and

HbAlc levels in the calcification group

ZH microRNA-204 HbAlc
AUC 0.9487 0.9138
95%CI 0.9191 ~0.9782 0.8712 ~0. 9563
P <0.0001 <0.0001

W43 iR 7E CACS>10 9 H A microRNA-204
BRI, FFiE it qRT-PCR E— A 00E T 451k
1 microRNA-204 FRiEKF & T I, He 44E CACS

FEHE L CACS<10 [ E 10 4F.0 M HAF & A R ]
BAKTF CACS>10 R AT R Il A 45 Ak fee i D
T2 RO JR 3 , (LBl R AT e tR 20 ok o A
A1 R T R AR B k5 Ak , I8 ik 4 4005 B
F RN Y AIF 55 UE S e IR 20 ok 5 Ak 5 30 ik ke A i
™R B 2 [R]85 D) AE O, PRI A ok 5 i 2 R
ETH SR AALWTZ 3398 (MDCT) B9 AR 3 B A5 AL B
T Ay G I 5 4R 20 ok 96 9 65 A i e DAV etk 3
ik ok B A A B6E B £ fr 2 E 10 8 FH L TR A 2 BT
AN H T, microRNA 78R 60528 2% FL0 L3 9
I 555 S 24 AU L RO I2 W R S B s R A
FEALRILEN A B BG ., A F5TF5 H BE R R B
(1AM P R E A IR S kA A R I B K B
B P 110 5 20 9 £ 200 R ARS 2 bR 40 i 2 40
F, IR 3R A6 R 7, T3 Msx2-Wt {5 514 5
T, TS0 -3 AR 1 B SRR o3 Ak iy 3
ST RS A AT AT B R A
PHF Runx2 , {2 328 ifin 45 S Vi UL 40 B 1) B8 400 i 2%
PRUY B R A AR Ak W N AR A IR B R AR A
(ox-LDL) Al 75 3 BB A S AR T2 S 09 1048 F
WL AR 55 A Z2 R i DR A gl R R
PRIZER SR 4k R D LA K A 25 4 vl 51 5 i 4
A

H R4 52560 45 5 %78 microRNA-204 38 52F 417
FUEEPA Runx2 38 % b ) #0bR 28 1 76 I 45 45 1k &
A O SR I A b e % B R VR microRNA-204 []
2 — i B B A PN R AN e T AR O P
X — & BN 7 B RA YT 22 Bl 5 1045 5 4k A DG 19 0
MR EA T2 R SR H R & SR
A R UESE, A B 5T 45 SRR R AT 4 b T R
microRNA 7 Ifil 854k A9 T RE M HAKR N LI, 1 TF
S ML A 3 T I AR S PR s % 1)
29,
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k451 & qRT-PCR £ AR A microRNA A
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55 A T 6 551 IV s R 20 Jok o5 A e A AR i et fR: 3
ok s 1 DR 5 FE A R R R B kS Ak
AR S PEE PR microRNA |, T A TR AL — Fp RS ) Jed bR
Sl KRS Ak 7 B R R AR O i, LA, AS B AE I A5 R
WERYE T E—2 T G EF microRNA 18 68 IR 30 ik 45
fead BERE R TP AR, SR R TR s A AR
M 25 B KRBT UE S
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