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HWE. BaY 2245 4% (T2DM) B 5% f2 7 microRNA—187(miR —187) \microRNA—210(miR —210)
KPR RSB P OMAL, F7iE  RI20205F 6 A—20224F9 A § # P E RIS 69 89 4] T2DM & %
KB R A B A dr E miR—187 .miR—210 AAxF & ik 3 R AR X HEF ZEMMNZ T HE, A
F 2 ¥ Logistic & )2 KR 547 % vé T2DM & F &2 A B R AN B &, KA X4 TS 4E(ROC) ¥ & 57
miR—187 .miR—-210 % Bf T2DM & & B A sm ey ML, R FEEFA BT TRV A FRESNAE S
T2DM 7% 42 \FPG.FINS 25— & 4 £ & D . miR—187 miR—210 A8 4f £ ik i, Z M A AT FEL(P <
0.05), % A ZE&F Logistic B2 5 #7 4 R B : T2DM 2% [ OR=5360(95% CI:2.206,13.027) ] .[FPG K-F 3
[OR=4.495(95% CI:1.850,10.925) | .miR—187 A8 # £ i % & [ OR=4.019(95% CI:1.654,9.767) ] .miR—210 48
 F ik F & [ OR=3.865(95% CI:1.590,9.304) 1 ¥ 2 v T2DM & % & A& B Jit 5k 64 /o1 B 4 (P <0.05) .
ROC ¥ & 4574 R 27, miR—187 .\ miR—210 & = B 44 W7 T2DM & B J 548 69 S 5 3 4 70.97%
(95% CI:0.518,0.851) .74.19%(95% CI:0.551,0.875) .80.65%(95% CI:0.619,0.919) , 4 15 4 70.69%(95%
CI:0.571,0.815) .77.59%(95% CI:0.644,0.871) .91.38%(95% CI:0.803,0.968) , £51& T2DM % & fn & miR—
187 .miR—210 K- 55 & 4 B R Fkr £ 4 %31, miR —187 H4A miR —210% 1 T2DM & % B R Had 2L 4k BT,
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Value of serum microRNA-187 and microRNA-210 levels in the
diagnosis of osteoporosis in patients with type 2 diabetes mellitus®
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Abstract: Objective To investigate the value of serum microRNA-187 (miR-187) and microRNA-210
(miR-210) levels in the diagnosis of osteoporosis in patients with type 2 diabetes mellitus (T2DM). Methods The
89 T2DM patients admitted to our hospital from June 2020 to September 2022 were selected as the study subjects.
Serum miR-187 and miR-210 levels were detected in all patients, and bone mineral density was determined by dual-
energy X-ray absorptiometry. Multivariable Logistic regression was used to analyze the factors affecting the

development of osteoporosis in T2DM patients, and the value of miR-187 and miR-210 in the diagnosis of
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osteoporosis in T2DM patients was analyzed by the receiver operating characteristic (ROC) curve. Results There
were statistically significant differences among the normal bone mass group, reduced bone mass group, and
osteoporosis group in terms of T2DM duration, levels of fasting plasma glucose (FPG), fasting insulin (FINS), and
25-hydroxyvitamin D, and the relative expressions of miR-187 and miR-210, as determined by ANOVA (P < 0.05).
Multivariable Logistic regression analysis showed that long disease duration of T2DM [OAR =5.360 (95% CI: 2.206,
13.027) ], high levels of FPG [OAR = 4.495 (95% CI: 1.850, 10.925) ] and high relative expressions of miR-187
[OAR =4.019 (95% CI: 1.654, 9.767) ] and miR-210 [OAR =3.865 (95% CI: 1.590, 9.394) ] were risk factors for the
development of osteoporosis in T2DM patients (P < 0.05). ROC curve analysis indicated that the sensitivities of miR-
187, miR-210 and their combination for the diagnosis of osteoporosis in T2DM patients were 70.97% (95% CI:
51.76%, 85.11%), 74.19% (95% CI: 55.07%, 87.46%), and 80.65% (95% CI: 61.94%, 91.88%), with the specificities
being 70.69% (95% CI: 57.09%, 81.54%), 77.59% (95% CI: 64.40%, 87.08%), and 91.38% (95% CI: 80.28%,
96.78%). Conclusions
development of osteoporosis, and miR-187 combined with miR-210 exhibits good efficacy in the diagnosis of

Serum miR-187 and miR-210 levels in T2DM patients are closely related to the

osteoporosis in T2DM patients.
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187 (miR-187 ) & 1k , miR-187 BE %3 i #4 4% Notch
17 5 300 I8 A0 S 1 4 B B 35 S A A R T
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1.3 FHik

131 oAbk R BT A R AR BB S A Ak
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i % L , 25 I 1L (fasting plasma glucose, FPG) %8
J& Ji% &% 2% (fasting insulin, FINS) AL M08 H H
— Mg (Triglycerides, TG) . & IH [ B% (total cholesterol,
TC) Wi & 5K PR AL MULEF | i BR R | 1
B ML ER B O B R B L A L I | 25—
AeERZD PRFBRER BB,

132 FB R KT ERS AR S (quantitative
real—time polymerase chain reaction, qRT—PCR ) # ]
A F miR—187 .miR—210 & & IGY7 A BUR & §
Jok Il 3 mL, ¥4 6K fiff A7 26 A0 A 0, B0 AT A IR
TRIzol 2 $ B IfiL 7 & RNA, 2% il RNAiso for Small
RNA KA (REFEEEY TERARAA) 08
miRNA , 330 %% 5% % cDNA, #F 17 qRT-PCR ( 32 [# ABI
7500 Fast Real-Time PCR System PCR % )l 5& , JZ )i
K% 20 pL(cDNA 1 pL.51#1% 0.5 nL.PCR 2% #h ik
10 pL ZEIRK 8 wl) o RVZcAF: 95 CHUZEMES min,
93 CAEPE30 5,53 Ci k 30 s, 60 °C 4L Aifi 30 s, 3t
40 NMIEIR . NSk U6, P58 45 55 2 ) e fie il
2k, UL CH{E M JERE, SR 272 9 31330 1L 7 miR-187 .
miR-210 #HXf Fik &, qRT-PCR 5| ¥ ¥ 5 W% 1.

%1 oRT-PCR3|#F%5I%
K/
FEH b7z
bp

E: 5'-GCGCGGCCTGCTGCGCCCTGCGG-3'!
U6 24

JZIi]: 5'-GCCGGCCGTCGCTGCGCCTGGGC-3!

iE[: 5'-GCCGGTGCGGTGTGCCGGGCGE-3
miR-187 22

JZIf: 5'-GGGGATTCGCCGCGCGCGGGTGE-3'

iE]: 5'-GCGGCTCCCCTAGCGCGGTTCGC-3'
miR-210 31

J2 1] : 5'-GGCCCATCGCGGCTGGCTCCGCGC-3"

133 BRESS xS RRERE M R
B FARE 27 46 7 (2022) YU, SR FBURE X 46 B % Y
(Dexa Pro—1 %Y, |- ¥fg ity Y 1106 1< 7 % 45 A BR 23 7))
D5 PEEME L, L Ly, SUA) R 200 k4 5 1 % B (T {HD) o
TAEH<-2.5 N8 e CH A )31 1, T{H -2.5
~=1.0 Jp B b (i s s A 41) 38 61, T{E > 1.0 K
B E R (B IE R A1) 20 f,
14 Sit=EFHE

A 23 B SR H SPSS 18.0 Gt i . ik W R
PAISEL = 22 (x £ 5) R, R F O 225007, I
Lo 88 1 LSD—t A6 36 5 1185 58k LA B bE 5l (%) 3=

N FEBH xR 5 52 R o B 2 I = g 8
Logistic [m] 9 A5 Y 5 22 ) 32 38 B A 45 AE (receiver
operating characteristic, ROC) 1%k . P <0.05 Jy 22 5547
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HREEFH . SR A R R TR
PRSI H B AR > 60 % . BMI> 25 kg/m® . LRl P9 55
I F £ 232 R B I AR 238 el U o RE O 5 ALY
JIE 5 748 e A 2 W RO A2 e HE R AN R A e AR
A2 A RE DR B A AR il M R R ORH A >
500 mlL/JE W R SR PRI SR A 28R A 25 )
65 FHI% 250 A8 B Eb K BB R 2T B (TG TC IS4 T
FA | SRS (NS B s BN (A R = = N 79 =W 1 /LN SN (1978
PR R B B R A L LRSI HOIRSE IR R R
KR, 07 22 0 W B KL e, 22 s e gt it
BN (P>0.05), WFEK2,

FEREWA . FEEOH CFRERA R E
T2DM %5 2 . FPG . FINS | 25- ¥ 4 /: & D . miR-187 .
miR-210 W5, &7 2200, Z R B A Gt % B X
(P<0.05) . B BT Fn 2 B T2DM % 2 L FPG 2 5 F
B 0 2 R R 4 (P <0.05) , 25- Fa 4k &
D FINS 7K & miR-187 , miR-210 % & ik ¥ {I%
T g ek /0 2 RN B B O R 4 (P <0.05) 5 B i i b 4
f) T2DM 5 & | FPG ¥ = F 8 &2 1E % 41 (P <0.05) ,
25-F 24 E D L FINS /K & miR-187 , miR-210 #H
X RIREBETEREIEFA(P<0.05), WL%k2,
22 ¥#MT2DMEEZEBRELNESERZZRD
Logistic B34 47

PLT2DM & 2 & A4 a R eifs (5=0,&=1)
RS B, T2DM J5 2 FPG 25— 4k 42 2 D FINS M
miR-187 \miR-210 H X} & 35 5 (PR AH hy Ji b 50 i)
h AR, 1T 2 A KB Logistic @Uﬂﬁ’*ﬁ(a/\=
0.05, 0 yy= 0.10) , 45 5 1877 : T2DM 5 2 K [OR=5.360
(95% CI: 2.206, 13.027)]. FPG 7K - {5 [ O R=4.495
(95% Cl:1.850, 10.925) ], miR-187 A X 3 ik & &
[OR=4.019(95% CI: 1.654,9.767)]. miR=210 Af 4f %
i B [OR=3.865 (95% CI: 1.590, 9.394) |4 5 5 iy
T2DM & # & A& i B b 1 fE B R 2 (P <0.05) .
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5524 W) TR, AL 2 RS PRI HUE I microRNA—187 .microRNA-210 K75 B B bA2 Wt i B4 i

x2 SARKTRLE

HRIER4D 20 8/12 13(65.00) 4(20.00) 6.74+1.12  8(40.00)  7(35.00)  4(20.00)  2(10.00) 3(15.00)

B 38 1721 22(57.89) 7(18.42) 753+1257  14(36.84) 13(3421) 6(1579)  6(1579)  8(21.05)
BIRFAA 31 14/17  19(61.29) 8(25.81) 816+ 1.19"% 16(51.61) 14(4516) 7(2258)  5(16.13)  7(22.58)
Nl 0.154 0.285 0.583 8.532 1.599 0.979 0.523 0.440 0.461
P 0.926 0.867 0.747 0.000 0.450 0.613 0.770 0.802 0.794

IR A 3(15.00) 4(20.00) 3(15.00) 6(30.00) 4(20.00) 9(45.00) 14(70.00) 6(30.00)
4 7(18.42) 9(23.68) 6(15.79) 12(31.58)  7(18.42)  17(44.74)  16(42.11) 22(57.89)
BB 6(19.35) 8(25.81) 5(16.13) 10(32.26) 5(16.13) 12(38.71) 13(41.94) 18(58.06)
X IFAE 0.165 0.228 0.012 0.029 0.132 0.309 4.858

PE 0.921 0.892 0.994 0.986 0.936 0.857 0.088

HEIEE A 5.76 +0.81 8.19+1.03 6.13+0.71 2.09+0.28 6.01+0.92 123121036 79.21 +8.87
A 6.43 = 0.647 7.45 +0.947 6.24+0.85 2.13+0.33 6.13 +0.88 124.98 + 11.05 80.63 +9.14
HREHME  6.98+0.69" 697 +0.89% 6.36 +0.82 221+031 6.24+0.95 12527 +11.49 81.17 £ 9.65
X /A8 18.682 10.156 0.504 1.017 0.390 0.257 0.279
P 0.000 0.000 0.606 0.366 0.678 0.774 0.757
AR E 4L 3423 +5.12 122.78 + 21.61 74.98 +10.13 368.17 +30.25 21.47 £3.29 81.35+ 11.24
Hs A 2H 33.91+4.87 124.65 +20.13 73.28 £9.87 370.21 +28.69 21.98 +3.45 83.16 + 12.39
H BTHAA 33.04 + 4.56 121.47 +19.84 72.14 £ 9.46 372.93 £31.84 22.61+3.71 83.92+12.71
CIFAE 0.446 0.212 0.512 0.160 0.671 0.272

P{H 0.641 0.810 0.601 0.852 0.514 0.763
HEIER 4 2.03+0.32 1.14£0.19 25.18 £4.02 43.98 +6.24 23.65+3.78 0.98 +0.16 123+021
H b 2.11+0.34 1.20+0.21 21.96 +3.75% 44.59 + 5.87 22.74 +3.26 0.74 +0.13" 0.99 +0.16"
H AL 2.19£0.37 123+022  19.02+3.03"2 45.61 +5.39 21.89+3.03  059=0.117% 078 +0.13"?
XCIFAE 1322 1.130 18.220 0.528 1.748 53.921 46.642
P 0.272 0.328 0.000 0.592 0.180 0.000 0.000

0 QSERIEFHILE, P<0.05; @5 B/ L, P<0.05,

2.3 miR-187.miR-210i2 ¥ T2DM 2 & B R K Ay 5k 70.69% (95% CI: 0571, 0.815) . 77.59%
WEHIME (95% CI: 0.644, 0.871) | 91.38% (95% CI: 0.803,

ROC 148 43 7 45 B 5775 , miR—187 . miR=210 &% 0.968) , i £ T 1 X (area under curve, AUC) %351}y

A2 0T T2DM B B R R I AU 43 5 0.734 (95% CI:0.639, 0.828) .0.754 (95% CI: 0.653,
70.97% (95% CI: 0.518, 0.851) . 74.19% (95% CI.  0-855) . 0.921 (95% CI: 0.863, 0.978) . ML 3% 4
0.551.0.875) .80.65%(95% CI:0.619,0.019) Aisep:  FIE 1.



RGN 534 %
#3 HNIT2DM BE L4 BREHR % E X Logistic B I3H &4
A b s, Wald x* P OR e
TR LR
T2DM i fe: 1.679 0.441 14.495 0.000 5.360 2.206 13.027
FPG 1.503 0.364 17.050 0.000 4.495 1.850 10.925
miR-187 1.391 0.287 23.490 0.000 4.019 1.654 9.767
miR-210 1.352 0.229 34.856 0.000 3.865 1.590 9.394
*4 miR-187.miR-21012 1T T2DM & B FEi A HISIRE ST
fah7 BB AUC e UL 1% e /% .
TR LR TR I R
miR-187 0.67 0.734 0.639 0.828 70.97 0.518 0.851 70.69 0.571 0.815
miR-210 0.93 0.754 0.653 0.855 74.19 0.551 0.875 77.59 0.644 0.871
e - 0.921 0.863 0.978 80.65 0.619 0.919 91.38 0.803 0.968
R Lo BB T KB BR 55 28 I P D 97 R
08 K s AGES i o 7 5 10 P 40 ML B 5E TR AR 0 R A
# 067 ,'/ B A R RN B Ef 2 W T2DM B
Sooaf [ PR S L SRR 4 T BT F BUR AT %
021 | S T2DM H# BUR R LE K
Y AT Hh £ ] K & 4 Logistic 18] 15 40 B 45 S 1.
0002 °~4i EO'G 08 10 75 : T2DM % & . FPG 7K 3F- & miR-187 . miR-210 4 X}
1 miR-187.miR-21 o;;?j;il\/l BB RRAN %%lt%%% VI T2DN A ok TR AP B
ROC 2 7K T2DM B 34 1L %5 miR-187 .miR-210 £ A i 5 &
A RS G R Y] . miR-187 7E OP J 3 b 1) %
3 iTig INFETE 35 22 57, R WL PT BB 2 5 0k 15 400 i 1 24 7

B TP S — b4 B VR e LR
It D R 2 U S R IR AL, 52 5 e A 1A
B MEPE R R KRS TR A B 2 A 4 i
PR R AR TR, T2DM AR 3 R i 1R 3L K
I T 14 A 4801 IO 0 B A 2R S 2 I, B0 fel A e ) A
F—kB (nuclear factor- kB, NF-«kB) 32 4 1% 16 K 7 it
PR3 2 RGeS0 Rk, W A i A, B
HH W AL, Bl Bs A B I kA
B AGES 3 2 3 1ok 4 BB A AR 11 J5/ i o A A%
PR L 0 Mg 5k Bk 22 1) f) AR AR B L™ AR, S A e LA
FAF T L — 2 A IR T 7 48 A 2 1 B R
B FT . AGEs nJ i ol 40 34 48 L o3 AL Fn a4k
5T S AN T 5 AGEs ] 3l i Hosz ik A2 1y
W 52 0 B 40 M 1S BE R 3 RE 5 4 M N b b Y
AGEs LLAF I AR 11 7 278 6 45 B0 16 N I AR

GBI O = 1 R SN2 R A8 11| A e 1 e
1 B A% B W A0 i, R Sk E — EL AT B R T g A 4
JH0, T 200 R R 0 R A R A L ] Y Bl A
S S (10 1 TR T A ) 398 B 2 o 5 A 9
e, T T B0H BB AN s NF-k B Be A ) 32 R 0%
TINF-«B {5510 % 2 5 05 Y K, e 4 53808
JEF AN & A", miR-187 Al GE1E i 4 5 NF-« B Bt {4
FR) 32 AR BT TR 1~ /NF—k B {5 538 8% , #0071 T2DM 38 %
A PR B 40 T L miR-187 (R 3238 3 & A B R
PO (8 JRURS: B8 ™, 5K P SR G4 Y miR-187 v
i 3 JA 5 Noteh {5 53l B S 0B A T =g
s £ BF 5% 48 1Y, miR—187-5p il 3 RANKL/NF-«B
(EREZ N e Nk oA n e iR &= il R
miR-210 [ 2 i FE R F 11 5 Y e fk |-, Honp
M o 0 ) E2F 5 S RT3 55 40 M R A0 R L 7R
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Frgibn & A kR R B E AR . miR-210
X B AU A 0 i A A BV T, AT L e
B AE LA I SN e Al M i 3 7%, A B 2
LUIE G MR A BT o B 4 20 i i AL 0 Fn
FFRBL, miR-210 i BE 4% {2 HF B 8 7] 72 05 1 40
6L ) B 43k i 4 4 AR A3 Ak XA B T RG n
ALLU B L IE 080 g 5 21 2L 1 R FE T2DM K&
HIFEAEH , miR-210 36 A G 3 48 18 45 9 5iE 2 1 Fl
AR 8 1k B AR . ASGHARZADEH 25>
¢ 48 th, miR-210 J2 A% B 4 M 44k 09 1 98 5 K 7,
miR-210 7] 38 &3 b 98 42 2 ] 78 5 T 240 it o 4k ok i
AN, PG E A SZ AR 1B B IE 2 miR-210 f4 4L [i)
FEPR, miR-210 W] 38 33 0 il ¥ 0% 2 A 3244 1B B3 [
AN ] ST2 20 Jf rp &% Ak A K P - B/ 2 {5 538
P, R O 1] Y R A A o VR AR SIS
& th , miR-210 AT 4 2 - 6 (8] 78 5T 1 48 A 1 45 P9 Rz
AR IR 3R3R 00 1 1] 78 5T 1 40 i 0% 1 7 4 i
At #ET AR 2 UE A0 M 43k . miR-210 KR A1
T2DM FE 35 1A P B 4 43 fb S B AR, Lk AR o
B B AU 188 . ROC il 4R 43 BT 45 2R 7, miR-
187 .miR-210 J W # I 512 Wi T2DM £ & B Il B A
FR R 23 31 A 70.97% . 74.19% . 80.65% , 5 T 1 43
WK 70.69% . 77.59% . 91.38% , AUC 43 51l }y 0.734
0.754.0.921, 136 B miR-187 5 & miR-210 12 ¥t T2DM
B LB AR RE R A, B — @ IR M H . miR-
187 1 miR-210 EA5 (1) A= [R] I8 4 #0854 FAIL A, £
LA B AR 2 A v g o4 T IO v A A [R) A X
i B RR A R AT B F 42 = OP 12 W i il

25 LTk, T2DM & 3 I 7 miR-187 . miR-210
KAF5 H K A AL R B YT, miR-187 BX &
miR-210 12 W T2DM f& # B i i A 85 g R 4F o TR A
53 BT miR-187 \miR-210 7K *F-7E T2DM f& & & Jit i 41
R HARVE LI AE R 2 T — P s E N,
S WA 2R 22 Bl 5 I PR 9 R 52 B Y

2 % X
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