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[ Abstract] Objective To explore the relationship between plasma exosomal microRNA — 155 (miR - 155) expression level and vis-
ceral fat area (VFA) and insulin resistance (IR) in obese type 2 diabetes mellitus (T2DM) patients. Methods A total of 144 patients with
T2DM newly diagnosed in our hospital from October 2019 to June 2021 were selected as the research objects, and they were divided into normal
weight group (34 cases, BMI <24 kg/m’) , overweight group according to body mass index (BMI). (38 cases, 24 kg/m” <BMI <28 kg/m’) ,
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obese group (72 cases, BMI=28 kg/m’). The expression level of plasma exosomes miR — 155 and VFA, homeostasis model insulin resist-
ance index (HOMA —1IR) of each group were compared; The Pearson method was used to analyze the plasma exosomal miR - 155 expression
levels, VFA, HOMA - IR and clinical indicators, and the correlation between plasma exosomal miR — 155 expression levels and VFA and
HOMA - IR in obese T2DM patients; Multiple linear regression analysis of the influencing factors of plasma exosomal miR - 155. Results

The VFA and HOMA - IR in the obese group were higher than those in the normal weight group and overweight group (P <0.05), and the
plasma exosomal miR — 155 expression level was lower than that in the normal weight group and overweight group (P <0.05) ; the VFA and
HOMA - 1R in overweight group were higher than those in normal weight group (P <0.05), and the expression level of miR - 155 in plasma
exosomes was lower than that in normal weight group (P <0.05) ; in obese T2DM patients, BMI, FINS, waist — to — hip ratio ( WHR) were
negatively correlated with plasma exosomal miR - 155 expression levels(r= -0.393, -0.406, -0.445, P<0.05), and positively corre-
lated with VFA and HOMA - IR(r =0.456, 0.362, 0.401; 0.322, 0.387, 0.350; P <0.05) ; the expression level of plasma exosomes
miR - 155 in obese T2DM patients was negatively correlated with VFA and HOMA - IR (r= -0.588, -0.562, P <0.05) ; VFA and HO-
MA - 1R were the influencing factors of miR — 155 (P <0.05). Conclusion The expression level of plasma exosomes miR — 155 in patients

with obese T2DM is low, which is closely related to VFA and IR. MiR - 155 may be a potential target for the prevention and treatment of

obese T2DM.
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22021 4 6 JFr2 B 144 4] T2DM B35 ARG H 5
2 Ji F: $8 %5 ( body mass index, BMI) 1) T2DM /B #
S R IEH R E AL (34 5], BMI <24 kg/m®) | # FE41 (38
1,24 kg/m* <BMI <28 kg/m”) JEJEL (72 4], BMI =
28 kg/m’) . IEH R 41 AW 41 ~ 65 %, I [
68.40 ~73.60 cm, B 83. 06 ~ 102. 08 cm, =5 i Ifi 4
(fasting blood glucose, FBG) 7.01 ~8.93 mmol/L, =z I
fi#5 5% 2% (fasting insulin, FINS) 4.55 ~9.74 mU/L, B2
[ (waist — hip ratio, WHR)0. 72 ~ 0. 82, #F4k 1fil 1. & (4
(glycosylated hemoglobin, HbAlc)6.33% ~13.79 % ;#
EHBEFER 42 ~65 % JEFE 78. 14 ~94. 66 cm, &
88.76 ~ 108. 32 cm, FBG 7. 26 ~ 8. 72 mmol/L, FINS
6.04 ~ 12. 79 mU/L, WHR 0. 70 ~ 1. 05, HbAlc
6.03% ~13.29 % ; JERELA B FH AU 41 ~ 66 %, I [H
86.39 ~ 103. 88 cm, & [ 91. 04 ~ 116. 90 cm, FBG
7.01 ~9.33 mmol/L, FINS 9. 06 ~ 18. 99 mU/L, WHR
0.73 ~1.25 ,HbA1c 6.08% ~13.17 % ;3 HHEFH B &
Fbfi | 4F % . FBG . HbAlce [ #2, 22 5 L 48 it % & X
(P>0.05), A n] bk, 3 2H 3 [A] [ [l . BMI FINS |
T WHR A 22 A Ge it 2 S0, B2 a b
(P<0.05), W31, ZRXXZIABFRE R, H
AWIFFE 20t W TN R B B 46 B 22 01 23 it v (48 L
5:20190918) ,

®1 3ABE-MIABEK[ (x=£5),60]

I REG b IEF R (n=34) T2 (n =38) AEREAL (n =72) FACE P{g
ER () 45.81 £11.67 46.94 £11.75 45.14 £11.57 0.298 0.743
M (em) 75.94 +6.74 86.12 +7.03% 95.42 £7.639? 85.269 <0.001
FBG(mmol/L) 7.96 +0.58 8.15 +0.62 8.26 +0.74 2.288 0.105
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I REG b IEHIREL (n=34) AR (n=38) AEREL (n =72) F/d{H P1H
BMI(kg/m”) 21.55+1.88 26.02 £1.91% 31.73 +2. 4992 260.927 <0.001
B4 () 16/18 19/19 40/32 0.758 0.684
FINS(mU/L) 7.08 +2.36 9.16 +3.05% 13.83 £4.6192 42.494 <0.001
M (cm) 93.23 +8.54 98.62 +8.95% 103.21 £9.39%® 14.270 <0.001
WHR 0.81 +0.10 0.87 +0.11% 0.92 +0. 1292 11.181 <0.001
HbAlc(% ) 10.07 +3.36 9.58 +3.19 9.41 +3. 14 0.492 0.613
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B HER AR : (DA I IE Ol A % Q4
I B PR MR QA | B R N
T VB S RE S 3 & s @4 JEFRAE IR Hh 35 . A MR 2
WL/ IR 1 2 5 @ B AR SR

1.2
1.2.1 WORhSE  dicdE 3 20 T2DM H % 15 FINS

A Bl FBG . B2 Fl . HOMA — IR ( HOMA — IR =
FINS x FBG /22.5) .HbAlc. WHR ( WHR = & [f]/%&
Fil) S BORE, Hoh FBG J2& ti 4> B 3l A Ak 3 B A I 5 7
BBl L2 H el 4 A 2 U s DR S TR AR O
75 HbA T ¢ 2t i e 8080R G E A

1.2.2 FEAICEE  WOER A& 41 503 A B 2 R =3 I A1 ]
M5 ~6 mL T&AHRMHEE D, 5Bk (4C,
4 000 r/minES.[> 8 min) , 433, —70°C yKAE TP 1EAE S
1.2.3  SEBF 5296 E 1 PCR ( quantitative real — time
PCR, ¢RT - PCR) 3L 22 1M 3% #P WA 1A miR — 155 3Rk
IR I R IR i, PEVK AR, A it 2 A 3
IRPEEGR ) & (KL - X104, |36 5 B4 Yy B A BR 2
Al PEIIMBAR B ImmA BIAR A A IR AT, R
JEEeRS B BLOAE, B0 IR TR BRI B INAE
A B O RS 2 Rnase — free B0, 0
VBRI, T, B S O MSCER DR AR, o AT B 3 ) 1
W% 7% = Rnase — free .04, 25 o BU10 L Zhis
PRSI, T4 ) E L 808 S min, B 5 FHUEARH £
SNIBPR IR, FHEL 30 s, G S pL 2% MBS IR, YL (o
5 min, BOEARIR 2 2 R BEESIR , I T, 765 S WL Ak
N Rl VA ZN TG A7 (5 A R NTY ISR /NANE 31PN
#0843 EA% 30 ~ 150 nm,

i miRNA 42 3 251070 & (DPS01, RARA: fk
FHEABRA R AILSE SN WA il 52 RNA; £ ] miS-
cript Reverse Transcription Kit (218061, 4t 7 &% 3 % Bl
HA R A]) K RNA J 5 55 4y cDNA; Je 5, W miS-

cript SYBR Green PCR Kit (218073, | i¢{E A YR
AHIR2vH]) .qRT — PCR ¥ ( PikoReal . 3£ [E] Thermo Sci-
entific 22 7)) 91§ ¢DNA, I ARG ER {1 CT, qRT -
PCR L& EREF ]:97.5C 8 min;97°C 30 s,62. 8C
25 5,65°C 30 s,40 MEFH . LB RNA 71 [ £ Hp
70 cel —miR -39 (%), miR — 155 ,cel — miR -39
1Yt B TTE RSN 2) o AN A
miR — 155 XA R DL 2 75Tk,
%2 qRT-PCRE|¥FEF

HE P ik gl

miR - 155 - F 5’ —=TGCTAATCGTGATAGGGG -3’

miR - 155 - R 5’ = GAACATGTCTGCGTATCTC -3’

cel —miR -39 - F 5’ = CAGAGTCACCGGGTGTAAAT -3’

cel —-miR -39 - R 5’ — CCAGTGCGT - GTCGTGGAGTC -3’
1.2.4  VEA KGN ) HT R A8 e oA JIE i s A ) 2
(HDS -2000, i QBT a oA BR A A #2 A Y
FHHTEINE VEA, KA AT, 320 H 2 7 =8 h, R/
i FERG AT R A BN, A2 B W S8 B, 44 Bl
R I VEA o FARSRAE LN o 224 00 5 0
IS AT TR R, 3 R T L PR b VR 2 R ARG i o
Ui, W AE P A TR) A AR 0 BT BEL, T BT IR D AR
( subcutaneous fat area, SFA) JEARIT IR, VFA = JIEHE
MR - SFA - JERR TR
1.3 Geit2ediik RH SPSS 25. 0 #fF o Hrift 474k
o THECRORHR IR R R s A A IS4 A (1
TR (x +9) R, ZH BRI B R T 225
B, P ELHCR ] SNK = g K56 5 22 502 P8 0] 5 73 1L
KON UM miR — 155 B2 [ 2 5 Pearson i 0 45 b
FHAE, DL P <0.05 HZERA G EE L.

2 #R

2.1 3 21 T2DM B3 M AWK miR - 155 kK
- \VFA HOMA - 1R (4 HIEFAEELAMLL, BE
A1 HERELL T2DM B3 MR SM B miR — 155 KkokF
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FEAK(P <0.05) , VFA $# % (P <0.05) ,HOMA - IR J}
(P <0.05) ; SEETEALM L, IERELL T2DM 835 1 2
HMIMA miR - 155 Fik KRR (P <0.05) , VFA 1K
(P<0.05) ,HOMA - IR F+& (P <0.05) , 2 2 A 5
TR, R 3,

2.2 JBfE T2DM 3 K A A A miR - 155 F kK
V- \VFA HOMA - IR 5 — s REGFR A AE  Pear-
son V5 7 A7 S, IEJHE T2DM 8 25 1 2% A1 W4 1A miR -
155 %35 /K - 55 BMI, FINS, WHR 1 i 4 % (P <
0.05) ,VFA .HOMA - IR 5 BMI FINS \WHR & 1F A%

(P<0.05), hL3E4,
*R3 &4H T2DM FEE [ 3% 5p ik miR - 155 RIAKFE VFA
HOMA - IR L3 (x 5)

25 %  miR -155 VFA(em?) HOMA - IR
EHEREH 34 1.01 £0.33  78.32115.66  2.47 +0.82
AR 38 0.62+0.217  93.27+18.657 3.32+1.10%
HEL 2 72 0.44 £0.159? 143,58 +28.75725 38 £1.79D2
FAY 77.533 108. 427 55.325
P <0.001 <0.001 <0.001

VR SIERREAMLL, P <0.05; 2 %R 5B EHAMIL, P <
0.05,

F&4 PER¥ T2DM B & M3 Sk miR - 155 RiEKF VFAHOMA - IR 5— i RIEHRE X 1%

sk miR - 155 VFA HOMA -1R

o i P i P i P
AR -0.107 0.803 0.104 0. 860 0.119 0. 381
g ] -0.110 0.746 0.115 0.583 0.112 0.678
FBG -0.125 0.157 0.121 0.307 0.123 0.265
BMI -0.393 <0.001 0. 456 <0.001 0.322 <0.001
M -0.101 0.903 0.103 0.878 0.102 0. 895
FINS -0.406 <0.001 0.362 <0.001 0.387 <0.001
R -0.105 0. 845 0.118 0.492 0.109 0.761
WHR -0.445 <0.001 0.401 <0.001 0.350 <0.001
HbAlc 0.114 0.599 -0.116 0.472 -0.120 0.352

T FBG Sy i M, BML O B (A b 75 45, FINS s IJBR S 3%, WHR W8 LE  HbALe BB IMZLEE 1

2.3 B T2DM 3 I3 AMBA miR — 155 kK-
5 VFA .HOMA - IR [J#H5&1E  Pearson 37347 B,
JERE T2DM H 35 I3 A0 i & miR - 155 Rk KFH

240.00

160.00

VFA (cm2)

80.00

r=-0.588, P<0.001

0.00 0.20

040

0.60 0.80

1L 32 13 A miR-155 Kt 2 ik B

&1

BIKF VEA BN
2.4 ZIuAE RIS I SN A miR — 155 [ 520
AR g W 2% R0 AE e T2DM 6 1M i Ah ik i
miR — 155 FIRAR, L miR - 155 Fk/KF (L8

) O RAE R DA Rl (2

=1
AR

JESE T2DM 84 1ML 3% S K miR — 155 3%

) FBG (24 H) |

VFA HOMA - IR EfitH5(r=-0.588, -0.562,P <
0.05), WK 1.2,

10.00

r=-0.562, P<0.05

HOMA-IR

0.00 0.20 0.60 0.80

1L 3% &4 AR miR-155 A %} 7 ik B

0.40

B2 EHE T2DM G2 1 3% SR i miR - 155 %
KK HOMA — IR AR S
BMI(#Z:Ae i) FINS(IELEA ) V&R (L R) |
WHR (224 ) VFA(EZE ) (HOMA — IR (#2;
) AR GRS E) (5 =1, %2 =0) A
L SR NRTA B AR R (P <0.05) R H]
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SIA 51 AL FEABR 45 278, VFA (HOMA - IR 2

miR — 155 FRTKFRBEIE R (P <0.05) o L& S,

&S MRS miR -155 ZIME R &Lt IT S

L) OPSES PR beifEfRIElE R L ¢ ! 95% CI

VFA -0.008 -0.003 -0.155 -4.617 <0.001 -0.016 ~ -0.005
HOMA - 1R -0.017 0.009 0.086 -2.216 0.019 -0.028 ~ -0.003
BMI -0.001 0.005 -0.008 -0.253 0.694 -0.015 ~0.013
FINS -0.304 0.217 -0.064 -1.266 0.173 -0.719 ~0.137
WHR -0.369 0.182 -0.091 -2.067 0.027 -0.607 ~0.041

£ VFA g B 7 T R, HOMA — TR S A R e & 2R FIT 15 i, BMI B 5 i, FINS Dy 23 RS 3, WHR Oy LE

3 g

BRI FEAR N TTRR T Z2 08, AT 5 | R AL I Ji S 25 44
BIIR, 1 IR & T2DM [ A5 s R 3=, ™ 5 A5 5 A8 3 fik
FE L i, SRR RE T2DM 5 BEAS Ak i A 56
OGN T2DM S8 A A7 A AR S

AN AR SR —Ff i 20 I A I8 A /N B L, LTI A
FE T I 55 45 Fh AR A, AT R OS2 B 25 44, ]
AL AL T \miRNA, 2 58 71 45 B AL
I A, I 3K AN IR A B T2 gt . miRNA
Al 2 55 2R 0 W R RAE RO, PR 1T N B2 YIRe, 5%
WfE SRS BhgE Y KRB, miR - 155 £ miR-
NA G — G, JLA] 52 e i & 2R 43 b, 1T H LR
i, E TR MR A, miR — 155 FEME PR B 5 h 3Rk
TRAV-3AIG , HEFT REAE M PR s 95 i 1 Jo v i 47 J L)1
YER; 7i5h ,miR - 155 ZENERE B35 23R A, 5 BMI
A, #ER8 miR - 155 w] G876 A0 fHE HLa AR b A
FIN7 ABFSE W, HERELH T2DM R 35 1 3 41 s
miR - 155 FERK AR FREL L F R EL, DB E
1 miR - 155 LRACH LT IE#H KR ELL, 5 miR - 155
£ T2DM SB35 I35 i a2 30 i SR
miR - 155 fIKFA AT RES ML BE T2DM &A= 45 5, 4k 1L
WANR miR — 155 ] BEIH 357 M 98 S g 5 2543
WA, R BETT R R AL B T2DM R AR R

A BT R R ARS8 B 5 A2 R R A
BUEYE B —I R A s M  ToiR g B
PEfay B mT I VEAN'S S ASci i E s AT 4] T4 .
JEBELH T2DM g3 VEA KU, 3278 VEA 7] fE SR
JiE T2DM %5 i B A 5. iF — 20 a3 dr o, JIE
T2DM 35 1 3% SN miR — 155 FiRKF-5 VFA &
TR, PR MK A A miR - 155 AT GBS VAT ppfA]
SR L T2DM B i 72

IR A P 1 5% 22 08 o 8 W R R T B 2R B
W™ & B, ML L # HOMA - IR, BMI, FINS , WHR
KV T R B IE A L B 55 41, T2DM JR

HOMA - IR (& TR R, £ IR 5 T2DM X R %
Py ARG AR T2DM f8%% HOMA - IR & T
i T2DM %, # T T2DM % HOMA - IR & F1E%
PR EE T2DM (B, 5 B2 B 0 B g B ), 42
N IR TJRES IR RE T2DM KA K, ABtseit—4
SYHTRERE T2DM B 3% AR AR miR — 155 ik K
5 HOMA - IR PAHSCHE , 455 IR, 1 2K SN A miR -
155 kK V-5 HOMA - IR 2 1A ¢, 487 1l 3% S5
A miR - 155 "] g5 IR [a] 52 i JEJHE: T2DM 3% 722 1o
o TA0 AW IR RE T2DM B 25 ] BMI B ] |
FINS \WHR & FAEEBE T2DM 835, HAEME: T2DM i
# BMI,FINS ,WHR 5 [fi. 3% #M 4K miR - 155 Fih7K
SE- VFA .HOMA - IR & %45 %, #& /% miR - 155 \VFA |
IR 7] G5 A Z AL AL A R i JE B T2DM g o
AR, ARAHF5E BN, VEA (HOMA - IR J& miR - 155 fi5¢
MR 2, #2478 VFA (IR 7] RES miR - 155 &4
5%, = T RESL RIS I AR B T2DM 2 1E 7

25 1, miR — 155 {EAEE T2DM FR 35 1 5% S b 44 o
EEL, S VFA IR B3 A ¢, miR - 155 7] {8 /&
BiEEE T2DM G TEREAR . (HASBFRAEAE — L8R
ZAb : OABEFAL LA BMI X 43 £ 2 15 A0 R 47 1l 2%
AP miR - 155 FIRKFARFE, X LA VFA X431 4
IEPERE AR AT IR ATR ST s QWF S FEA R /D, 45 30T R
TEAEMR T s @R TEALENT ML FM A miR — 155 788k
T2DM /A AL 5 5 28 0 e = 5 T R A7 TR A
W% o

S Sk

[1] ZULFANIA, KHAN A, GHAFFAR T, et al. Correlation be-
tween serum leptin level and Body mass index (BMI) in pa-
tients with type 2 diabetes Mellitus[ J]. J Pak Med Assoc,
2020, 70(1) :3 -6.

[2] MORENO - FERNANDEZ J, GARCIA - SECO ] A, SECO
SEGURA A M, et al. Liraglutide vs lixisenatide in obese

type 2 diabetes mellitus patients: What effect should we ex-



544 B 1 S GV
2023 451 H Anhui Medical Journal 67
pect in routine clinical practice [ J]. Rim Care Diabetes, 39264.
2020, 14(1) :68 —74. [12] KIMH, BAE Y U, LEE H, et al. Effect of diabetes on exo-
[3] LEEMW, LEE M, OH K J. Adipose Tissue — derived signa- somal miRNA profile in patients with obesity[ J]. BMJ Open
tures for obesity and type 2 diabetes: adipokines, batokines Diabetes Res Care, 2020, 8(1) :1403 - 1411.
and microRNAs[ J]. J Clin Med, 2019, 8(6) :854 —860. [13] LI D, SONG H, SHUO L, et al. Gonadal white adipose
[4] JOHNSON C, DRUMMER C, VIRTUE A, et al. Increased tissue — derived exosomal MiR — 222 promotes obesity — as-
expression of resistin in microRNA — 155 — deficient white sociated insulin resistance [ J]. Aging, 2020, 12 (22):
adipose tissues may be a possible driver of metabolically 22719 -22743.
healthy obesity transition to classical obesity [ J]. Front [14] LIUC, GAOY, WU J, et al. Exosomal miR —23a and miR -
Physiol, 2018, 9(10) ;1297 - 1303. 192, Potential Diagnostic Biomarkers for Type 2 Diabetes[ J].
[5] JANKAUSKAS S'S, GAMBARDELLA J, SARDU C, et al. Clin Lab, 2021, 6(2) .7754 —7761.
Functional role of miR — 155 in the pathogenesis of diabetes [15] VONHOGEN IGC, MOHSENI Z, WINKENS B, et al. Cir-
mellitus and its complications[ J]. Noncoding RNA, 2021, culating miR - 216a as a biomarker of metabolic alterations
7(3):39 -46. and obesity in women[ J]. Noncoding RNA Res, 2020, 5
(6] JUilE, J#iae, T g/ e ks B s i 1 e (3):144 - 152.
(|- 2 TRl bR A8 B ) B AR A A e e A [T . [16] i, 45ese, BRI miR - 155 Fl miR - 146a
[ SEER 2 W, 2020, 24(1) 146 —49. R Xy SRR R R IS W (B [T ] BRI R EAY
(7] MRBOME, TEERN, Bdag, 55 NERE 2 BUR PR 5 IR 2019, 36(8) :1620 - 1622.
P T AR S5 T 2 SR AR BT AR OGP LT ). Ly BE R R [17] MAHDAVI R, GHORBANI S, ALIPOOR B, et al. De-
4%, 2016, 47(10) :922 -925. creased Serum Level of miR - 155 is Associated with Obesity
(8] Z=wmdE, I, (¥, 4F. #LIX 2 BB EE S+ and its Related Metabolic Traits[ J]. Clin Lab, 2018, 64
JHE RIS PR 1 258 B I RAALE « — T 5E T8 N i AR XA (1):77 - 84.
RERIREMTTE AT ST [T ], R ARl RO 2, 2021, 13(11): (18] BB, SKMEAS, BEREAH, 4. I microRNA - 122 HJE
1055 - 1060. JEOLBE e & BARPT RIS R [T ] AL RE 2R A,
(9]  whfRBR A 2ebB bR o2 I 2 RUBE R B 06 7S (2017 2019, 21(9) .71 - 75.
RO (1], FPESSHNARRE, 2018, 38(4) :292 -344. [19] XY, sk R, 25000, 55 B4 2 BRI B4 G
[10] JBimnsE, HislE, L, 5. iz 2 RO IR 4 M PURTEIE L 60 il Nesfatin — 1 7K -5 [ 55 EAHEPL AN
TH spexin 7K -5 PN R U5 180 FR B2 ARG B (9 AH OGP 23 B L], rhEE MR B S5, 2020, 28(5) 1355 -358.
L] SR AR (B , 2020, 41(2) 2172 - 177. [20] BC&ehle, Eik, ST, 55 NERESARMNE 2 AU R &
[11] TINO S, MAYANJA B N, MUBIRU M C, et al. Prevalence F M YKL —40 /K722 5 K 5 180 5 Z 3P0 nd A & ik

and factors associated with overweight and obesity among pa-
tients with type 2 diabetes mellitus in Uganda — a descriptive

retrospective study[ J ]. BMJ Open, 2020, 10 (11) 39258 -

FELI]). AR R IR, 2019, 21(4) 21 -24.
(2022 - 05 - 17 Yfig)
(ASSCHMAL - HE I, it )



