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HE . BH T Rmient % i microRNA—155(miR—155) . microRNA—21 (miR—21) . #ftHE.
FERFEMEERF(IR) M ER, FFiE  #IR202281 A—2023F4 AL AP EH K FHMEERIEH
13841 2 R A SR (T2DM) & H A A Lot %, PR & & 7360 (e pedn ), JERe ik B 2 o5 ) (JEfe ke ) .
RERRLE P AT IR 454 (IR 48) , £ TR 28 4 (JF IR 48) . McdE B F—f A, a3sisl. maEsd4(BMD) . F
. HE(NC) ER (WC) .= M ¥k (FPG) M =8 (TG) . S M & % (FINS) . &% B8 &G e E 5
(HDL-C) . miR—155, miR—21, A& Z&, MbHFERABEL(HOMA-TR) KF; @it § HFEY Logistic
E))THEAL S AT T2DM AEME % 4% & IR 69 61 B & 280 2K 4 TAERAE(ROC) ¥ 4%, 547 miR —155 . miR —21,
A E . E AL T2DM RERE B F TR 893048, Pearson E 4P miR—155. miR—21. #4L&. &5 HOMA-IR
AREME, SR e miR —155 A Ak K T AR ( P <0.05), miR—21, #kZE. BE. HOMA-IR
BT IEREHLA( P <0.05) o IR A miR—155 4855 F A AT IE IR 28(P <0.05), NC, WC. miR—21, #t& &
FAFHTRIRA(P <0.05) . $EFEY Logistic A5 # 4REF: NC [OR=1.416(95% CI: 1.038,
19%2)] WwWC [OR 1.227 (95% CI: 1.049, 1435)] miR—155 [OR 1.763(95% CI:1.205,2.579) ] \ miR—21
[OR 1.932(95% CI:1.356,2.753) ] . %Jc%[OR 2.074(95% CI:1.492,2.883) ] &%[OR 1.628(95% CI :
1.246,2.127) | 2 T2DM JERE & A A IR 89 £ B E (P <0.05) , ROCHWESH &R E R, miR—-155, miR—

1, #iE, HEL W T2DM B E IR #9 W& T @ARa 514 0.865, 0.909, 0.874420.871; #RMEH 77.8%
(95% CI:0.614,0.825) .86.7%(95% CI:0.792,0.917) . 95.6%(95% CI:0.713, 0.965 ) F= 80.0% (95% CI: 0.692,
0.917) ; 48 5 4 85.7%(95% CI: 0.647,0.903) . 82.1%(95% CI:0.732,0.914) .75.0%(95% CI: 0.675,0.928 ) F=
89.3% (95% CI:0.656,0.944) , miR—155 5 HOMA-IR £ §i #8 % (r =—0.573, P =0.000) , miR—21 A& % |
92 %5 HOMA-IR 35 2 E48 % (r =0.531.,0.558 42 0.568, 39 P =0.000) , Z51& T2DMEkEEFIR&K %, B
miR—155, miR—21, AftE . HEA T2DMIEMEHE L ARG ERE Z,

EHRIR . HEASE ; TERE 5 microRNA—155; microRNA—21; Ak ; F & ; 5 EIK
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Abstract:
microRNA-21 (miR-21), chemerin and leptin with insulin resistance (IR) in obese patients with diabetes mellitus.
Methods A total of 138 patients with type 2 diabetes mellitus (T2DM) admitted to the Second Affiliated Hospital of
Shandong University of Traditional Chinese Medicine from January 2022 to April 2023 were selected, including 73

Objective To investigate the associations of serum levels of microRNA-155 (miR-155),

obese patients (obese group) and 65 non-obese patients (non-obese group). In the obese group, there were 45 cases
with IR (IR group) and 28 cases without IR (non-IR group). The general data, including sex, body mass index
(BMI), age, neck circumference (NC), waist circumference (WC), fasting plasma glucose (FPG), triglyceride (TG),
fasting insulin (FINS), high-density lipoprotein cholesterol (HDL-C), miR-155, miR-21, chemerin, leptin, and
insulin resistance index (HOMA-IR), were collected. Multivariable stepwise Logistic regression was performed to
analyze the risk factors for IR in obese patients with T2DM. The receiver operating characteristic (ROC) curve was
applied to determine the diagnostic values of miR-155, miR-21, chemerin and leptin for IR in obese patients with
T2DM. Pearson correlation coefficients were used to analyze the correlations of miR-155, miR-21, chemerin and
leptin with HOMA-IR. Results The level of miR-155 in the obese group was lower than that in the non-obese
group (P < 0.05), while the levels of miR-21, chemerin and leptin as well as HOMA-IR in the obese group were
higher than those in the non-obese group (P < 0.05). The level of miR-155 in the IR group was lower than that in the
non-IR group (P < 0.05), while NC, WC and the levels of miR-21, chemerin and Leptin in the IR group were higher
than those in the non-IR group (P < 0.05). Multivariable stepwise Logistic regression analysis showed that high NC
[OAR =1.416 (95% CI: 1.038, 1.932) ], WC [OR =1.227 (95% CI: 1.049, 1.435) ], and levels of miR-155 [OR =
1.763 (95% CI: 1.205, 2.579) ], miR-21 [OR =1.932 (95% CI: 1.356, 2.753) ], chemerin [OR 2.074 (95% CI:
1.492, 2.883) ] and leptin [OR = 1.628 (95% CI: 1.246, 2.127) ] were risk factors for IR in obese patients with
T2DM (P < 0.05). ROC curve analysis revealed that the areas under the curves of miR-155, miR-21, chemerin and
leptin in diagnosing IR in obese patients with T2DM were 0.865, 0.909, 0.874 and 0.871, with the sensitivities being
0.778 (95% CI: 0.614, 0.825), 0.867 (95% CI: 0.792, 0.917), 0.956 (95% CI: 0.713, 0.965) and 0.800 (95% CI:
0.692, 0.917), and the specificities being 0.857 (95% CI: 0.647, 0.903), 0.821 (95% CI: 0.732, 0.914), 0.750 (95%
CI: 0.675, 0.928) and 0.893 (95% CI: 0.656, 0.944). The level of miR-155 was negatively correlated with HOMA-IR
(r =-0.573, P =0.000), while the levels of miR-21, chemerin and leptin were positively correlated with HOMA-IR
(r =0.531, 0.558 and 0.568, all P = 0.000). Conclusion IR is prevalent in obese patients with T2DM, and high
levels of miR-155, miR-21, chemerin and leptin are risk factors for IR among these patients.

Keywords: diabetes mellitus; obesity; microRNA-155; microRNA-21; chemerin; leptin; insulin resistance

2 FRUBE PR IG (type 2 diabetes mellitus, T2DM ) J& 4l
PR Hh R N B 22 1) — 2%, S — i DL IBE 7K P-4
STt Ry BORVRRAE 9 AR B, T2DM [ Sk AR
I PR A0 A g 5 2 0 W AN R B 5 R HEHT (insulin
resistance, IR ) , §F 73 f B I E &5, AEJE 2 T2DM
MEE SRR EZ —, BN, BT A5 IR H
BRI N GE IR R, F 3 T2DM 1 R AR,
MicroRNA (miRNA ) & —J5 K 24 22 41 1R (1) F 2 i
RNA, ZEMR  RAEGPIRh R FH, bR R
— RS 5 RAE A LU g 07 R 7, 98 e —Fh R
10 44 53 WA B 3R, L it 5 HILAAR i i 7K ST 4% U0 AH
RN DL FARAR SRR RE L RAE A O, M 5 IR 77
FE— B Bk FR (1 L3R AKOF S HARBL I 6 18 BF 5% o
SRR FE L L A8 BRAE T2DM JIE it H 38 R i R i
YER A58 % T2DM JE i 8 35 1L 7 microRNA-155
(miR-155) ,microRNA-21 (miR-21) #afb E J& E K

- B JB 5 FARBUE S AT 04, I HAaz i T2DM
JELJi R I 5 SR AT AN EL, A i RS 7 $R A1 )

1 ARSI

— g B A
PEHL 2022 4F 1 H—2023 4F 4 H L R K 2 K2
55 MR B Be I Y 138 451 T2DM FEE N BIF ST 42
Hodp ) BB B[R BT & 45 %X (body mass index, BMI) >
28 kg/m?|" R 73 ) (AR B 2H ), 3F BE R 8 35 65 4l
(AR AL ) o AU RE 2055 1 42 191, o % 31 ] 5 4F %
51~72% ,F11(61.64£9.73) % ;i 2 ~ 84F, F-1
(5.03 + 1.42) 4F ; f7 IR[IE & 2 BT 45 £ ( homeostasis
HOMA-IR ) >
2.69 pmol/L] 45 ] (IR 2 ) , TG IR 28 i (AE IR 41) .
JIE k28 55 P 36 1], 2ok 29 B8] 5 AR % 50 ~ 73 %, F 3
(61.43+9.61)% ;fi 2 ~ T4F, F3(4.66 = 1.37) 4F .

1.1

model assessment—insulin resistance,



2510 1) A, A L microRNA-155 .microRNA-21  FAHLER JU R SRR R 0 45 1B AT AR DG

JIES P 2 5 A Rk 2L ) L A o R A — R R L
B, 2R RGI2FE L (P>0.05) A4 ER
P& 27 40 B 25 51 45 o ik E oF (f8 B S < 2021-045
5 ZIRE S E A R
1.2 WANSHERRRAE
121 saadrfe OWRIECH E 2 BB RS B 6 18
(2013 4F Jit ) )" 8 12 S T2DM ; @ 4FE s > 18 4/ 5
QWL VIR
122 Hrkire OMEL JFEREER;QBH
B G REPES N ; QG ; @2t 18 MR
O 32 3 PR B UL IR 9T 5 @I W s W LA Lok
1.3 —MERIE
AL FE M) BMI 4 # . 251 Bl (neck circumference,
NC) . JE Hl (waist circumference, WC) . 25 8 I ¥
(fasting plasma glucose, FPG) | H ol =g (Triglyceride,
TG) .25 5 i &% Z (fasting insulin, FINS) | &5 %5 & 1§ &
1 JJH [& B (high density lipoprotein cholesterol, HDL—
C) R R K, IF i HOMA-IR=FPG x
FINS/22.5,
1.4 SHREEER G R MK mR-155,
miR-21 KR i&
141 miR—155  WCHE B FH 27 o8 A8 v 3 4 9 i
WAEZA 3 mL, {ff T RNA 48 B0 50 & (b 30l 3 A
YR A FR S 7)) 42 B RNA |, 38 3 miRNA ¢DNA 45—
B4 BGAR & (AU A SRR A BRA A ) i 5 5
A 18 cDNA . LA cDNA SRR , 3547 5% B 2¢O o 1t 2R
4 B 5% 2 W (quantitative real-time polymerase chain
reaction, qRT-PCR) , 51 W) J¥ 51 WL 3% 1. L I 55 17F
97.5 °C AR PE 8 min, 97 CAEME305,62.8 CiR K 25 s,
65 CHEMI30 s, 340 MEH . DL cel-miR-39 NS,
K 2728 B miR-155 A X Rk i .
142 miR-21 #5554 M cDNA 2L ER R 1.4.1,
LI cDNA My #i#z , #E 4T qRT-PCR, 51 ¥ 51 WL % 1.
J R 2595 CHIAE T 3 min, 95 CAEME 15 5,60 °C
Bk 30 s, A0 MBI . U6HE NS, R 27240 1

B miR-21 HX Tk &,

#1 qgRT-PCR3I41F7I

g 5191751

iEm : 5'-TGCTAATCGTGATAGGGG-3'
miR-155 62
Sl : 5'-GAACATGTCTGCGTATCTC-3'

1EM : 5'-CAGAGTCACCGGGTGTAAAT-3'
cel-miR-39 58
JZIfi): 5'-CCAGTGCGTGTCGTGGAGTC-3'

1E[] : 5'-ATCCAGTGCGTGTCGTG-3'
miR-21 20
S : 5'-TGCTTAGCTTATCAGACTG-3'

1E1A] : 5'-TAGATCGTATAGCTAT-3'
U6 18
J2 i) : 5'-TAAGCTAGCTAGCTAGCTA-3'

1.5 SFHitEHE

B 43 Mok A SPSS 22.0 G it i . iRV RE
DA + bRt 22 (x £ 8) TR, LW ¢ K 560 5 1800
BFLUAE JE B (%) o, FE BT X2 A6 50 5 5% il [
KT HZH KB Logistic [NE AL 5 2 i 323K
#H TAEFFE (receiver operating characteristic, ROC) if]
2% s M PE B A Pearson ¥, P <0.05 N2 R H G 1T

2 R

2.1 MBRFESIERRMAIFEIBIRIER
REJE ZH 55 3 A BE4H miR-155 . miR-21 ., #afb % |
8 % HOMA-IR H 8, 2t K86, 22 S A Geit ¢
(P <0.05) ; AE Bk 20 miR—155 A0 %} 26 35 A% TR0
AL, miR-21  #afb R 8 & (HOMA-IR & TEAE
H, W2,
2.2 IRAS53IEIRAT2DM BEREEIGKEF FIEL
IR 2 5 9E IR 44 1% 0 . BML. 4F % | FPG . TG .
FINS \HDL-C 7K bo g, 281 s x> ke 5, 2 R ¥ L4
IR L (P>0.05). IR459EIR 41 NC.WC . miR-
155 .miR-21 LR SR ACF LK, &, 257
A G243 L (P <0.05) ; TR 4 miR-155 A X} £ ik

#2 MBEASIEEEAMBIERLEE (xs)
215 n miR-155 miR-21 b Z (pg/L) R/ (pe/l) HOMA-IR
a7 73 0.43 +0.13 12.76 £ 4.13 182.65 +37.12 1354 1.05 541 +1.69
AEAE A 65 0.87+0.25 772251 117.39 + 31.54 1092 +1.27 278 £0.91
1l 13.173 8.533 11.058 13.258 11.183
P& 0.000 0.000 0.000 0.000 0.000
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HLTIEIR 4], NC . WC .miR-21 . #afb & 8 ZE KT EFIEIR4L., W3,

%*3 IRA53IEIRAT2DM BB B E IR TR

IR4 45 25/20 28.94 £ 0.85 62.46 £ 10.17 37.45+2.51 94.16 + 10.82 9.48 +3.21 2.16£0.71
JEIR4 28 17/11 28.59 +£0.52 60.39 + 11.08 3549 +2.76 89.07 £9.75 9.06 +3.34 227 +0.68
X’/ A 0.188 1.960 0.817 3.122 2.028 0.535 0.654
PH 0.665 0.054 0.417 0.003 0.046 0.594 0.515

IR41 10.65 £3.19 1.12+0.35 0.36 = 0.05
JEIR4 10.03 +3.26 1.20+0.38 0.49 + 0.04
X’/ A 0.801 0.919 11.627
P{H 0.426 0.361 0.000

14.28 £ 1.52 208.46 +10.33 13.92 £ 0.61
9.97 +1.26 167.29 + 8.95 13.07 £ 0.44
12.551 17.403 6.402
0.000 0.000 0.000

2.3 ToDMEREEL4 IRMEKRES

DIER KA IR AR A& (F=0,&=1),LH
LR b 22 5 A ge it % 2 L35 45 - NCL WC ., miR-
155 . miR-21 b = 8 R (S{E ) A A A8 i, 4T
Z N R B Logistic [11H 73 #7 (a , =0.05, a ,=0.10) ,
25 g % - NC [OR=1.416 (95% CI: 1.038, 1.932)].

WC [OR=1.227(95% CI:1.049, 1.435)].miR-155 [OR=
1.763 (95% CI: 1.205, 2.579)]. miR-21 [ O R=1.932
(95% CI:1.356,2.753)] . #a1L Z[OR=2.074(95% CI:
1.492, 2.883)]. # % [ 0 R=1.628 (95% CI; 1.246,
2.127) 172 T2DM B JB & % & A IR B f& I A &R (P <
0.05), W4,

=4 ToDMEMHEEL4 IRMWEKREZR

NC 0.348 0.158 4.820 0.028 1.416 1.038 1.932
wC 0.204 0.080 6.544 0.011 1.227 1.049 1.435
miR-155 0.567 0.194 8.529 0.003 1.763 1.205 2.579
miR-21 0.659 0.181 13.294 0.000 1.932 1.356 2.753
bz 0.729 0.168 18.845 0.000 2.074 1.492 2.883
R 0.487 0.136 12.759 0.000 1.628 1.246 2.127
2.4 miR-155.miR-21.#& k. & . E X2 i T2DM 1.0

FERE B E IRAIXRE 08

ROC i1k /#7145 5 iR , miR-155 .miR-21 4k s 067

F M F LW T2DM B IR A9 it 2 T 1 B (area g i - miR-155

under curve, AUC) 437 47 0.865 .0.909 ,0.874 F10.871; i i

(R H 77.8%(95% CT:0.614,0.825) .86.7%(95% CI. 2 “Pia

0.792, 0.917) . 95.6% (95% CI: 0.713, 0.965) £ 80.0% 0-00.’0 2 0a o6 o8 1o

(95% C1:0.692,0.917) ; #5571 85.7%(95% C1:0.647, T
0.903).82.1%(95% C1:0.732,0.914) .75.09%(95% C1:0.675, 1 miR-155.miR-21. B = BE=LE

0.928)1189.3%(95% CI1:0.656,0.944) . VL& 1135,

T2DM fER¥ &% IRAY ROC HiZ:
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P, & LT microRNA-155 \microRNA-21 LR R SREIROB AL 05 DR B AU ROADE

&5 miR-155.miR-21.#a{L & JERIZH T2DM IERF £& IR BIZLEE 4
ore - ALC 95% CI ’ Pl U/ 95% CI RS/ 95% CI
TR R % TR R % TR BB
miR-155 0.445 0.865 0.778 0.952 0.045 0.000 77.8 0.614 0.825 0.857 0.647 0.903
miR-21 12.515 0.909 0.842 0.976 0.034 0.000 86.7 0.792 0.917 0.821 0.732 0914
Hafk xR 179.910 pg/L 0.874 0.775 0.973 0.050 0.000 95.6 0.713 0.965 0.750 0.675 0.928
e 13.645 pg/L 0.871 0.781 0.961 0.046 0.000 80.0 0.692 0.917 0.893 0.656 0.944

2.5 miR-155.miR-21. 8k & JEE S IRFIHEXME

Pearson #H ¢ ¥ 43 #7 45 )R B /R , miR-155 5
HOMA-IR & 1 # 5& (r =—0.573, P =0.000) , miR-21 .
ik % 8 % 5 HOMA-IR ¥ & 1FE M ¢ (r =0.531 .
0.558 F110.568 , 3 P =0.000) .,

3 itig

Bifi 45 28 0% e B NATT AR 2T B0 A | BBk &
AFREE BT IEREXT OIS R MRS N
Wh 2R G0 A A v A S OO R B PR L B ik
ORI RE A AL A 1 & A o IR JRE S T2DM /) & A 56 &
WYL R IR A MR FRAE R B HM 2, S5
JIE 7 A4 L R I S5 2R 2 AR B s X IR 3R
OBME TR, MBLIR, M IR G, FEE LG R
HEFFHLR MBS 5, e B AN M T 8, B i ()
WAL, 195 B A Ma Th RESZ 0, R 15 A0 Wb AN 2, B2
SET2DM [y & A xF T2DM R Bk R, A ER
ST WIS B RIS A5 245 W iE A7 I IR R YT, 0 75 22
YT IR RE A A AR

DATE NG PR LA BMI A JE G B L LI 4F 2% NC L WC
FENEFEVEARL o A0 (B W AR B . NC O it o B
Bz T BB W HERRAR B0 04 ] 248 45 s WC ] WL E 3 52 F
JI 7 R P U s o S AR 000 e R ES Je ) 2l ST S B
HE., AW Es R LM, NC . WC & T2DM AE & &
A TR A S B PR 2=, 4 00 H: 52 R AT BB U2 = NC L WG
FECE R A NG, R T T SOMLAAR A ARk R 3
LT, IR R A . ARSI BRI RE
ZH miR-155 #H X & ik 5 A% T 4E 8 BE 4, miR-21 .,
HOMA-TR & FAEAE B 4H 5 TR 4H miR—155 A%} 36 ik
R TIE IR 41, miR-21 AHXF RN 5 = TIE IR 4, $20R
miR-155 . miR-21 5 T2DM A it }2 IR £ 5% . miRNA
MK R E R EA 2 AR, s
WHE mRNA A9 FeE M 30 mRNA 19 80k & 3%
PRI, 3 Sk AN /D B 98 43, miRNA 76 T2DM &

A R JBAETE SR 2R BRARFY SN OT H
I, T2DM AE Sk % miR—155 AH ) 28 3k I T 1E 3 K
-, H miR-155 5 HOMA-IR 2 ik 3¢ , 5 A B 55 45
SA AL Z AL o I G T PR AT BB S miR—-155 A 3
B v LW 2R A R 1 3R 0K Ty 38 i A Y R AR
il , YA E a0 ) S Dk ok R A Ak | RE R Y &
AR O R I B AN A T B S R T A N
MR IR TR, W2 S B fE T2DM A9 & 4. [
AN WF 5T HRIE , miR-155 7€ T2DM H K %3k, il g
JIg 10 2L 20| Ik 5 R AR A O B IR HE S PIT Y
38 , miR—155 7] fig 8 o 4% T 40 M e e Bk i 1 2 R
Fr T 3 RIEKS G RN, 51 8RR .
miR-21 7EM FLah v )iz 3k, H Al uE S 7 g
SRE RIS S B TR KCE Sl R, B AN
WF o8 H3E , B 5 B 40 miR-21 3 i miR-21-Pdcd4-
AP-1 R PE R A2 b Glu2 28 11 3k , 4 o 4 45 b
TR, f2 2 19 5 22 43 WP HfE s B IR 9 J8 % miR-
21 F i A R R AT RS2 T R IR IORE R fER A B At
Jifg miR-21 AT

FHN AR EE R N AR R L R 98 K
o TARME AL IR A R 8 2K P TR IR 41,
RoRibE RS T2DMIEERL IR A X, BihE R
— PR R AN A T, SRR TR AL . AR
I, LR TE T2DM Hr ik /K P i 3 8 TR K P,
LR AR LTS, SR A IR | Jai iR o4k ok B
20 6, PR 0kt s Ak 2R T R E A SR A S IR
KA R P AR T R 2 RGP RS2 ARk
PR, YL R I & it b TEas, B 2E T
IPOET R . PSS s S A5 R R
R 2RI bR G , R BRI B S I e 8 25 T
AR, R R S IR — 2B R .

AHIF 5% v R O M 0 B 5 SR R, miR-155 5
HOMA-IR & i 4 % , miR-21, @k £ B X Y5
HOMA-IR % [FAH¢, UESE miR-155 .miR-21 AL %K |
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