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2 Je0Bi bR 9 SR LTS hsa-miR-30c-5p K P-4 ik )
Do ML T 8¢ het 1) ol 4 AL IV

RN, BT, BEES, L T, BRE (EHHILERE a MR b BYYER, TWITET 636000 )

W E. BH K2 B KA (type 2 diabetes mellitus, T2DM ) & # o 75 A #% /) 4 # 4 52 (homo sapiens
microRNA, hsa-miR ) -30c-5p & ik 34 o & 5F L2 69 AR MR, ik LI 2021 £ 5 A ~ 2022 F9 A FFPOE
BEMCE 9 T2DM &% 205 4 h 45 om0, HARIE B B M & F R B LB Rmmit—F 5 A F L4 (n=124) #=
AR (n=281), 7% LIEIMERAEEH 2056 haf L, ¥ RMNEIFE - REM RS (reverse transcription-
polymerase chain reaction, RT-PCR ) #| 53X # o7& hsa-miR-30c-5p & ik 5347 b4, KA % B & Logistic ®1 )3 547 %
e i AW B &, %) X H TAR4FAE (receiver operating characteristic, ROC ) w25, 7| f2. 7 hsa-miR-30c-5p &
IR T2DM # & & 4 b 8 SF R R B, B8R SR R 5F K 2889 f2 7% hsa-miR-30c-5p &L 5 %14 0.58 + 0.06, 0.72
+ 0.08, ¥ T4 (0.89 + 021) , ZFAALTFEL (= 16038, 7.079, ¥ P =0.001) ; FFLUMKT K}
K, EZFBAGRTFENL (1= 14289, P=0.001) . #KHAFE[OR (95%Cl) : 3.873 (2.976 ~ 4.770) ]. JBk
[OR (95%CI) : 2.125 (1.211 ~ 3.040) ]. #&tt s & [OR (95%CI) : 2.680 (1.745 ~ 3.616) ]34 % T2DM % # &
A SR IR IR S AR E (3 P <0.05), WAEBARLEARE [OR (95%CI) : 0.491 (0.135 ~ 0.846) ].
s 7 hsa-miR-30c-5p[OR ( 95%CI ): 0.532(0.146 ~ 0.817 )] ¥ 4 T2DM & & A d & 5 K w948 B & (3 P < 0.05),
£ 7% hsa-miR-30c-5p £ 3& Tl T2DM B % & A b % X MR, 45 7. WA T@EMR (95% BRER M) 53
71 81.45%, 85.19%, 0.802 (0.741 ~ 0.854) . Z51& T2DM & 4 i hsa-miR-30c-5p & ik % 4K, H & hsa-miR-
30c-5p % T2DM % & A o 3 FF R 2 09 0R 37 B &, A T2DM & & A4 ol 8 51 K g BA — 52 09 T A

KRR 2 ARG O IT A s A BUIMEMEZIRR -30c-5p

FESES: R587.1; R392.11 XEFRERL: A XEHS: 1671-7414 (2024 ) 05-063-06
do0i:10.3969/j.issn.1671-7414.2024.05.012

Study on the Predictive Value of Serum Hsa-miR-30c-5p Level Expression in
Patients with Type 2 Diabetes Mellitus for Microvascular Complications

XIONG Xiaogin®, FENG Xiaoyu®, MAO Aijun’, MA Ding’, SHI Yajun’( a.Department of Endocrinology; b.Department
of Infection, Bazhong Central Hospital, Sichuan Bazhong 636000, China )

Abstract: Objective To explore the predictive value of serum homo sapiens microRNA (hsa-miR) -30c-5p expression in
patients with type 2 diabetes mellitus (T2DM) for microvascular complications. Methods A total of 205 T2DM patients
admitted to Bazhong Central Hospital from May 2021 to September 2022 were selected as the diabetes group, and the diabetes
group was further divided into diabetes with combined group (#n =124) and non combined group (n = 81) according to the
microvascular complications of the patients. In addition, 205 healthy people who underwent physical examination during the
same period were selected as the control group. The expression of hsa-miR-30c-5p in serum was detected by reverse
transcription-polymerase chain reaction ( RT-PCR ) and compared. The factors affecting microvascular complications were
analyzed using multivariate logistic regression analysis, and receiver operating characteristic (ROC) curves were plotted to
predict the value of serum hsa-miR-30c-5p expression in predicting microvascular complications in T2DM patients.
Results The expression of serum hsa-miR-30c-5p in the combined group (0.58 + 0.06) and the non-combined group (0.72 +
0.08) were lower than that in the control group (0.89 + 0.21), and the differences were significant (¢ = 16.038, 7.079, all P =
0.001). The combined group was lower than the non-combined group, and the difference was significant (# = 14.289, P = 0.001).
The course of diabetes [(OR (95%CI): 3.873 (2.976 ~ 4.770)], uric acid [(OR (95%CI): 2.125 (1.211 ~ 3.040)] and glycosylated
hemoglobin [(OR (95%CI): 2.680 (1.745 ~ 3.616)] were independent risk factors for microvascular complications in T2DM
patients (all P < 0.05), while the time within the target range of glucose [(OR (95%CI): 0.491 (0.135 ~ 0.846)] and serum hsa-
miR-30c-5p [(OR (95%CI): 0.532 (2.976 ~ 4.770)] were protective factors for microvascular complications in T2DM
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patients (all P < 0.05). The sensitivity, specificity and area under the curve (95% CI) of serum hsa-mir-30c-5p expression in

predicting microvascular complications in T2DM patients were 81.45%, 85.19% and 0.802(0.741 ~ 0.854), respectively.

Conclusion The expression of serum hsa-miR-30c-5p in patients with T2DM is abnormally reduced, and serum hsa-miR-30c-

Sp is a protective factor for microvascular complications in patients with T2DM. It may have a certain predictive value for

microvascular complications in patients with T2DM.
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2 FIBEIRSE (type 2 diabetes mellitus, T2DM )
SR TR I IE | AR S 4 R v i
g Epom M. T T2DM B MU 2
TR 1117 B U A = I 7 S v 2 1 K=t
MNTTEECE . LGS | BE DR A2 55— FR A i
EIFANE, KD 5l &S il R BUK
FEMUEMER M LY, PEE R B A A i
. B, XN T2DM F A& Ui 8 A AE A G
KUK BEA T A0 TR 3 BB AR LAVTAG B8 2 Ui 4
RARERAENEOL,  INITTFE Tl R B0y 45 BAT d 2 i
Yo K, /N RNA (micro RNA, miRNA ) %%
Nz K, AR HGE Y, miRNA 585 RE
RA . RREEYINDG, THZZ 595 SR L
AR . A WFSEAR T, miR-30c X T2DM [i2
Wi B — 5 e 5 55 LIU % PV RS o,
Jii i 98 e B AH G SR AR 1(metastasis-associated lung
adenocarcinoma transcript 1, MALATI) GE#Z 8 i i)
il miR-30c #[6] NOD F¥ 52 (R HR 11 45 4 Bl AR DG 2R
H 3 (nod-like receptor pyrin domain containing 3,
NLRP3) K5 2 5 00 B /NS T i AT,
A BT 5 G M T RS R B (diabetic nephropa-
thy, DN) BARHLHE], KB miR-30c ATAES 5 T
DN &K, A/ RNA (homo sapiens micro
RNA, hsa-miR)-30c-5p & miR-30c F F B 61, i
AR O g R R, FOOUNAT 38 5 R 45 hsa-miR-
30c-5p %F miRNA ik 2 5 AH G20 M55 3 B i =
PG T . IR ES G MG T AR T A AR
T2DM [1EH . {H hsa-miR-30c-5p 5 T2DM L Ifi 4
IERRER KR AT, ST, AR EAT
FERFERN b #E— % hsa-miR-30c-5p 5 T2DM f#ifiL
EIRRER KR IAT M, T AERIT T2DM
B IAE R SIS RS, A R A
1 MREFE
1.1 Bt #EHC2021 455 A ~ 202249 A
EL T O R B IGA E T2DM HE 205 BiFE R R
e, Ferp Bk 104 6, 2otk 101 B 4K 35~70
(55.95+9.37) %; 1A EH54 ( body mass index,
BMI) 4 19.15~26.32 (23.38=1.78) kg/m’. 44 A
baife: O¥WFFE (hE 2 BB RE R GTE R (2020
AERR ) ) UGS WibRE; Q4FEIR = 18 %5 O
AW, HEEbriE: OO FEhRERE T A

AEWEIRIE 5 R B E R, ORpEREE; @
FERCEME MR . HENMIMRS . RIZERGE . MK
R, CHEIRYLERR; @ 1 BURE R s L 2k
RIBEIR Y ; &I L EE M RERET; ©IF &b IR %
SUVETT ACRE . U 4 BRI 40 it B ARG 25 205 15 A XoF
MR, Bk 99 i, Lotk 106 #il; 4F#E 30~75
(55.93+7.97)%; BMI & 19.48~26.11(23.17 £ 1.91 )
kg/m’, PIAIPER] . 4FI . BMI L2 R TS
=04 ()(Z/t=0.244, 0.023, 1.152, ¥y P> 0.05) ,
B O PR B AR B 5L 2 WAL
1.2 B LXAM  Trizol #2HG & ( LM A
YIRHEA PR ] ), Nano Drop2000 F/3E 6 56
[%] Thermo Fisher Scientific /3 ) ) , Tagman miRNA
W SRR A (SEEFEER AF] ), SR Y
ArFEER VAL (96, ABIZAH] ), HiScriptIl One
Step qRT-PCR Probe Kit 17 & ( B Ui R A H] ) o
13 7%
1.3.1 W5 4H IfiL 7% hsa-miR-30c-5p FE kM. T % 1R
HARKE S H B PRI 4L A B B R 4 # K I Sml,
3 000r/min B0 10min, $2H E1EW, R Trizol #2
RGR] G AR UM 1 REAS BB RNA, - IR Nano
Drop2000 #8435 6 FE 10 5 v 1 S 2, Bl b
#BE B FL UK K T RNA 5238 M, A 4% )5 >k Tagman
miRNA 39 5% 5% 128057 B0RF S RNA JE 47 306 5% 5%
cDNA., 5L 9O ft 2R G Wk 2 S 1 A SCAer 0 1fi 375
1 hsa-miR-30c-5p A X} ik &, DL U6 fE NS
L, hsa-miR-30c-5p K N2 U6 51975 % 1] UL
Flo RMAKRR 201 : BF L FIETIH44 05011,
TagMan Probe 0.2 1, 74 iz RNA 10ng, One-Step
Q Probe Enzyme Mix 1 w1, JZJ Z&1F: 95°C 30s;
95°C 55 40 MMEH; 60°C 30s 40 MG, MG 2724
J158 hsa-miR-30c-5p MOAHXS ik &, B MHEATHE
=R, DRI R
132 BURMCAE: WO Bl i 4 A ) IR A B
AL AEWS . BMI, BEIRAGHEEE . RIS WA s
i 4s . ( systolic pressure, SBP) | 475K/ ( diastolic
pressure, DBP ) | Z5JE b ( fasting blood glucose,
FBG) . =Bt H M (triacylglycerol, TG ) . Job JIH [ iz
(total cholesterol, TC) . ML UL & (serum creati-
nine, SCr) . R (uric acid, UA) . Mk Il 21
#E 1 ( glycosylated hemoglobin, HbAlc) . %%
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H #530 BBl N B ] (time in range, TIR ) Al hsa-miR-
30c-5p K55 Hodb il 5 11 3 AF S F8 Br 4l
T2DM EH ABLFIR H |« fRERAARE #4425 H 17
Rz, TIR T AR IR H =481 5 M BERTRI,
FEAGI 7 A R 5, TIR= 4% B [a) 250 0 45 i # £ 5
FRIG BN (3.9 ~ 10.0mmol/L ) AR AL / B il vk
(7)) x 100%;
x1 S145 51
HHY RNA J¥ 5l

3% 5-TGTAAACATACTACACTCTCAGCAA-3

T4 5-GCTCTCAACGATACGCTACGTAACG-3

FiESY 5-AAAGACCTGTACGCCAACAC-3

TS 5-GTCATACTCCTGCTTGCTGAT-3’
1.3.3  fU A - & AE 2 Wibn i 5 2 41 1% . DN
FFE VA FAE— N2 W8 DN, O /NER)E S
R < 60ml/min/1.73m*; @JRIEHEH /Cr HHiEL =
AR > 30mg/g™ . BRI S GAE ( diabetic
retinopathy, DR) : 22563 MR I 8 3 52 AR BHR
JEEARSAEDEAT R B ] Rl 25 2E ( diabetic
perineuropathy, DPN ). FE HIBURRA | BEAK | 50 |
S PRI, SR RS A A s 1
WeWi kLR E—IF ZAER) T2DM B35 1 3 & 4
(n=124) , HEBEINAIFEA (n=2381)
1.4 it ob R SPSS 25.0 Bt 15 4y
Br, THEFRSIESERE, fFEIESS M, R
IR « BRifEZE (x+s) Rk, PR iR H
SR RS, ZAEAC HBCR R 2R 7 22 90 AT

hsa-miR30¢-5p

SNK-g #5865 THECERH “n (%) 7 #idk, W4
] LR o K, 2 REAR R B A PR AR T80 e
AT BB IR, PR a’=a/k* (k— 1)
2, Hrp «=0.05, k H2%; ZHE Logistic 9114
MR RN I AIER R R s 2 TAERY
fif (receiver operating characteristic, ROC ) k4
Mt hsa-miR-30c-5p X} T2DM H# & AE 3 4 91 &
IFELRE . P < 0.05 MEFHAG 53 .

2 R

2.1 AEBIRIRLL, IR, AR KA A E
hsa-miR-30c-5p F& ik ik Bl R ¥ 41 L7 hsa-miR-
30c-5p #6354 0.64 + 0.16, X T X RZHAY 0.89 +
021, 5 HAS 58 (1= 13.558, P =0.001 );

FkE4 (0.58 = 0.06) . AKHEL (0.72 + 0.08)

MM hsa-miR-30c-5p FRIRHLT XA, =5 HA
GiitaEE L (= 16.038, 7.079, ¥ P =0.001) ,

JFERAMTARIFRA, ZRAAGHRITFEL (1=
14.289, P = 0.001) .

22 =@k ARFEHrER WE2, IFRAMAKI
% 4 SBP, DBP, FBG, TG, TC, SCr, UA A
HbAlc K35 T XTI, 2R AT 2%E X

(1=8.783, 8.952, 3.844, 2.769, 29.118, 24.039,

18.586, 16.616; 15.074, 13.006, 15.184, 12.724,

16238, 7.816, 31.637, 20392, 4 P < 0.05) .

IF & AR AGFE . UA, HbAlc /K FHm TR I
K4 (£=11.359,4.535,7.208), 1M TIR {& T K I & 41
(=11.094), ZHREAGI#EXL (B P<005) .

E) =AIGEFRERLEE [0 (%) , xxs5]

5 H FHERA (n=124) KIFEA (n=81) XHIRAL (n = 205) FIfIfl Pl
e L 65 (52.42) 39 (48.15) 99 (4829)

i 59 (47.58) 42 (51585) 106 (51.17) oot 070

T (%) 56.78 + 8.35 5467 £ 921 55.93 £ 7.97 1.568 0.210
BMI ( kg/m’) 2346 + 1.15 2326 + 1.32 23.17 + 191 1.269 0.282
HERBIRE () 623 + 133 434 + 085 - 11.359 < 0,001
A 40 (32.26) 28 (34.56) 57 (27.80) 1516 0.469
WA 55 (44.35) 32 (39.51) 71 (34.63) 3122 0210
SBP ( mmHg) 13138 + 2733 12861 + 14.96 11072 £ 15.33 51113 < 0.001
DBP ( mmHg) 8233 + 1671 81.07 + 1635 7533 + 15.57 8.534 <0001
FBG (mmol/L) 9.97 + 2,01 9.62 + 2.18 532 %085 415623 <0001
TG ( mmol/L) 223 £ 051 213 £ 042 142 £ 028 201.014 < 0.001
TC (mmol/L) 583 121 569 + 1.17 432 £ 0.60 122122 <0001
SCr (mmol/L) 97.38 + 13.19 10025 + 19.77 7572 + 12.13 132.066 < 0.001
UA ( pmmol/L) 327.82 + 60.33 289.37 + 57.81 253.18 + 20.55 110405 < 0.001
HbAle (%) 879 + 1.38 745 £ 1.17 512072 497506 < 0.001
TIR (%) 67.35 + 10.69 85.74 + 12.88 - 11.094 < 0.001

2.3 %A T2DM &% & & i dn B 5F R R 09 B & 4

#

WL 3. LA T2DM H B &4 I A U4 1 & A
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(KIFk=0, Hk=1) HRAERE, UNEREREE.
UA, HbAlc, TIR, hsa-miR-30c-5p ( ¥R J5(E %A )
A B AR AT Logistic [PHE AT, 45 5% 17 R

JGFE. UA, HbAlc ¥k T2DM 4 & A i & F
BREMERIRNZE (¥ P <0.05), TIR, hsa-miR-
30c-5p BRI R (P <0.05) .

=3 #0E T2DM BEEERMEH LERSEE Logistic BT 47
ES B SE Woldy? P OR 95%CI
PR 1.354 0374 13.107 < 0.001 3873 2976 ~ 4.770
UA 0.754 0312 5.840 0.014 2.125 1211 ~ 3.040
HbAle 0.986 0377 6.840 0.012 2.680 1745 ~ 3.616
TIR -0712 0215 10.967 0.001 0491 0.135 ~ 0.846
hsa-miR-30c-5p -0.632 0272 5399 0.021 0.532 0.146 ~ 0.817

2.4  f2 3 hsa-miR-30c-5p & i& xF T2DM # # % 4
o SF K g g TR AL LI 1. 1LY hsa-miR-
30c-5p Filill T2DM £8 35 & A il 45 I & A Ay A DK
B, REE. FrfE . g T m (95% EFE X )
[AUC(95%CI)] 2354 0.69, 81.45%, 85.19%, 0.802
(0.741 ~ 0.854) .
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HHUKSE (%)
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T rrrprrrprrTr 7T
O T T T T [

Ll I Ll 1 I L1l I L1 I Ll | I
20 40 60 80 100
100455 (%)

B 1 1% hsa-miR-30c-5p FRiLFiN T2DM BE L &
R & F A FER ROC 2k

3 iFig

T2DM S —Fhilfe R 5 WA RIS AL, 77 5
@M, T T2DM B F K etz
RRGS) a2 o i A1V 0 9 5 A N 1| = 9
B, F A EUN A I ARE B R A U AR A
T2DM A UL I A RE ) &R R 60.48%, ST
7545 P HRGE Y 63.0% HIIT, YIUESE T2DM B &
A RS I R B RS o BRI, T AR AT 5
i) T2DM fB 38 2 A A i 5 S e i PR 201 A 3L
FEARIR TN T2DM £ 5 Il 45 - 4 1 2 A2 RUBG:
NIRRT, ARG A8 I e K AR R

hsa-miR-30c-5p J& T miR-30 % i i) — &1, 1
LA PR L R R S R — R MY AR
rFOBE PR 2H 175 hsa-miR-30c-5p &3k Txf a4
$275 T2DM H B9 I0L7% hsa-miR-30c-5p Fik A,
ifii STEPIEN 45 ) 5y it 1 4347 T2DM H S
B ABESN AR Sk miRNA KE 2R, R4

hsa-miR-30c-5p /K F-JCHl B 25 55, X Al B2 T4
N HBE KR AR A B 22 57 PE ir 8. hsa-miR-30c-5p
L b AR SE Y miRNA, 320 o S5 S
RNA3’ St E BRI X AN R 456, 105 5t e /K SE
PR F2ik, hsa-miR-30c-5p REMSAZLLE: B 4
IEFEDIRE . RIS 2SRRI hsa-miR-
30c-5p AEMSI /D E 1T B ARSI 3 B AOMERR
b, AEREOR N BT, BEAIK T2DM /9 & 2B 2%

CUI % UST3F 5% 5 7%, miR-30c-5p AE % 1E i T2DM
BEWIEMIGIRAE bR G, 25 ARMREER, &
] hsa-miR-30c-5p A B2 Bl > T2DM Y36 97 8 Ao

WAh, ARFEAR IR, & 4R hsa-miR-30c-5p
FIRMETARI K4, hsa-miR-30c-5p & T2DM # %
RAMUINAE I RAE AP R, $27R 117 hsa-miR-
30c-5p #1A5 A] fiE 5 T2DM H 5 (Il IF & hE i &
A, WA "7, hsa-miR-30c-5p Al 38 i # [
Wnt/ B -catenin/BCL9 i #7540 T, e skfi
BT, S8 T2DM Ul A AER &4 24
MUK AL T B BREERT, b R ANl 5 & A= a) i
ek, AT B "miR-30c-5p 18 B £F 4 fb 4H 41
AT, Y% miR-30c-5p & AT 40 i 2 B
S0 HK2 40 P 9 Rz - 8] s A R B AR i fk,

H T i DN Ho ) B 2 R JAKL T ] 4
RS 0 R - MU AL B AR 4 dk, GRS
J7 DN 42 4L87 75 ). o3 ARBF5E ROC 45 L o, 1l
1% hsa-miR-30c-5p FRiA T T2DM & & A il &
I RAE R R . FEREE . AUC 43 312K 81.45%,

85.19% A1 0.802, &7~ If{% hsa-miR-30c-5p Fik X
T2DM B & A i A - i LA 388 g 1 350 000 47
B, HE % "V FsE s, AT I i T4 fid:
) 240 Ji #1408 960 ] 38 3 miR-30c-5p 4P AL 1 22 fi
DR. FU % POBF5E i, miR-30c-5p Al 5 K 5% F 4
fih RNA Opa AHEAEFER 1 5 [ UG SRAS 1 AHEE A

A5 DN Y L Rz () S S AL RN 4R ek, PRI,
Il A AT 308 sk LA W) T2DM £ 25 17 hsa-miR-30c-
S5p FEIRAKT AT LA I A 1 & A OL, LAg
SR TR, DU T2DM 50045 I &R Y
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B
AR, BEIRFEHEE . UA, HbAlc il

T2DM S KA U I RIE a2, TIR 4

PRI R bt BEE R FERY LS, T2DM &

HIEE B AT REZ W iR, X IR Y 9 Y BE

R RE, HORE RS, AU I KA Y

JLRE R P UA K- v 230 2 TR e

SEINEE FOREERARZR P2 ) A i, 8 T2DM s

o, U I RRE &4 . HbAle ANZRIHATE . %

By 2R B S WS R , ZRHI A DN s 1) B2 A

Z—, APEER P, BN 1% Y HbAlc, W

SHEINZY 37% BTN FFIAE R A AU o TIR S

WM PR ST ILE 2 0 BB H b, TIR GBEF 7 i

H BRI T PRSI 2 R BUR

M A B AN, ISR, 5 RETERTSY

S PR B g, U R R R L A

B, SEAG R, ARG I A K

A UK o
Zi |, T2DM 44 [fiL7% hsa-miR-30c-5p #ik 5+

WK, SRUNE I ARAE R R AR —ER R R,

EL XA 0 BAT B A B {E, 1LY hsa-

miR-30c-5p A GES 5 T T2DM {4 3 & AE 1 iF

J'&, BEREAE R T2DM (Uil I A AE v TE A= P74

bro HABFFEANFAEAR R ZAL, hsa-miR-30c-5p 7F

T2DM (UL I AT H B/ FBLR B A % T4

A, BRI A8 bRt S R T 30 AN,

AT i — L RAWTIE
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