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HWE : BH Wit AE B H o E microRNA-152 (miR—152) & ikK-F 5w fgfXift, M Eaninadtak
Mo Fik RIR2018F1 A—20185F 11 A ERA AT F B B4 S BIRHS 6 b w EF 1000, 54 288K
5% (T2DM) w20 (Pre—T2DMZ8) 45452 T2DM 486445 ; 3% BB A2 1% 114530 B ARAS % 70 45 g 3+ PR
Hoal o M B & (FINS) L B2 B B3 (TC) VH b =85 (TG) . & % JE 5 & & M2 B 8 (HDL—C) A& % & fig
FaeE B (LDL-C) & M e 45 (FBG) KT, FFAE R A & 23 F N 352 (HOMA-IR ) 5 & & B 40 f 2 Ak 45
# (HOMA-B) ; 5t 4 # miR—152 5 oz i§ /K F & FBG.FINS\HOMA-IR \HOMA-B #5480 & M . E5 R 53t
FE2A AR L, Pre—T2DM 4R . T2DM 41 & # fn 75 miR —152 . FBG .FINS . TG .TC.LDL-C . HOMA-IR #& & (P <
0.05) ,HDL-C . HOMA-B #4& (P <0.05) ; 55 Pre—T2DM 2848}t , T2DM #8 & # 2 7 miR —152 ,FBG , FINS
TG.TC.LDL-C.HOMA-IR %% % (P <0.05) , HDL-C.HOMA—B 4 4% (P <0.05) , T2DM # % miR—152 5
TG.TC.LDL-C. FBG. FINS, HOMA-IR £ iE 48 X (r =0.844. 0.755. 0.833. 0.528. 0.576 #= 0.635, ¥ P <
0.05), 5 HDL—C .HOMA-B £ #i # % (r =—0.655 #7—0.603, 3% P <0.05) . % B % — & Logistic ®1 )2 5 #7 4 R
27, 23k FBG [OR=2.305(95% CI:1.369,3.882) ] ## miR—152 [ OR =2.831(95% CI:1.736,4.618) |9+ & &
Hoa ik ARG AR R E G4 T2DMEBH idmiR—152_ L, T4 L8 afg KA T2DM 7

i =
FEE . 2B RIE 3 microRNA—152 5 0§ ; &k ; 5 AR
FESES . R587.1 SCHRARIRED . A

The correlation of serum microRNA-152 expression with lipid
metabolism and insulin resistance in patients with diabetes mellitus*

Zong-guo Zhu, Hong-yu Yang, Lan Huang, Xu-bin Tan, Xi-jie Bian, Kai-jing Zhong
(Department of Laboratory, Panzhihua Hospital of Integrated Traditional Chinese and Western Medicine,
Panzhihua, Sichuan 617023, China)

Abstract: Objective To investigate the correlation of serum miR-152 expression with glycolipid
metabolism and insulin resistance in diabetic patients. Methods A total of 109 patients with abnormal blood sugar
in our hospital from January to November 2018 were selected and divided into pre-T2DM (type 2 diabetes mellitus)
group (n = 45) and T2DM group (n = 64). At the same time, 70 healthy people in outpatient department of our
hospital were selected as control group. The serum levels of fasting insulin (FINS), total cholesterol (TC),
triglyceride (TG), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C),
fasting blood glucose (FBG), and miR-152 were measured. The homeostasis model assessment of insulin resistance
(HOMA-IR) and B-cell function (HOMA-) were evaluated. Besides, the correlations of miR-152 with blood lipid,
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FBG, FINS, HOMA-IR and HOMA-3 were analyzed. Results Compared with the control group, the levels of serum
miR-152, FBG, FINS, TG, TC and LDL-C as well as HOMA-IR value were higher in pre-T2DM group and T2DM
group (P < 0.05), while the serum levels of HDL-C and HOMA-f value were lower (P < 0.05). Compared with the
pre-T2DM group, the levels of serum miR-152, FBG, FINS, TG, TC and LDL-C as well as HOMA-IR value were
higher in the T2DM group (P < 0.05), while the serum levels of HDL-C and HOMA-f value were lower (P < 0.05).
Further analysis showed that miR-152 positively correlated with TG (r = 0.844), TC (r = 0.755), LDL-C (r = 0.833),
FBG (r=0.528), FINS (r = 0.576) and HOMA-IR (» = 0.635) (P < 0.05), but negatively correlated with HDL-C (r =
-0.655) and HOMA-f (r = -0.603) in patients with T2DM (P < 0.05). Multivariate Logistic regression analysis
indicated that the high level of serum miR-152 [OAR = 2.831 (95% CI: 1.736, 4.618)] was a risk factor for insulin

resistance. Conclusions The level of serum miR-152 is up-regulated in patients with T2DM, which may affect the

development of T2DM by regulating lipid metabolism.
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Wl DRI e — Tl DA TS 1 oo o A B B AR 4 AR 3
PR, BRI R KN T iR, SHE
MAEZ4, BEMiGIERE . OHE. O A S5 B )
REIRAEY, BEB AMTA IS KFRR &, IR A
GHL, RBRBEIRNE AR EF, #2030 4F &
g NBGE B 5.78 422 Wi IR 1 LA 2 YA PR 9% (type—2
diabetic mellitus, T2DM ) £ 5% UL , 5 B8 bR £ & 1Y) 85%
DI BB ABFSE LI, T2DM %K R & 5P R 5 &
Gy ILBERFA O, R IR R T A A7 5 2 T B
KRR TR, SLEBES MR ER, RARH
T2DMM, WA BFFE LI, & I = 8% A s il s Y
T2DM B & %5 5 & A h koo B 1 Ak =% 8h ik i 45
2460, L1 480 % AT U W5 PR RS /) B microRNA-152
(miR-152) FIAK P8, 55 miR-152 7E T2DM 11
KA IRE R EEEMEN . FIE T2DM 5 5 5
KA RAE O iR I A B S T2DM AR A e R Y
FEIF R, G RARAE R MG 587, A58 )
BT miR-152 F k7K F K& T2DM (35 1L fBg . 1 B¢
PHE M, I M miR-152 5 T2DM & 3 1B /K S 1Y
KFR, MEWMTF

1 #ZRSAFE

1.1 —RHER

PR 2018 4F 1 H—20184F 11 A e B AL T ih v
BR 2545 B Btz () IR S f8 5 109 ], AR4E 2019 4F
2 EHE PRI 2 23 (ADA) & A 1) Rl PRI 1297 16 B )
43 R T2DM i 3 2H (Pre-T2DM 41 ) 45 4] 1 T2DM 2H
6415, Pre-T2DMZ B 1244, Zothk2114); 4E42 ~
60 %, F-#4(54.80 £9.45) % . T2DM 2 P 35 4], %&£

PE29 1] 4FHY 45 % ~ 64 % K14 (54.10£9.80) % . 3
YRR HAAS BE 1192 PR A ARG 2 70 51 g o HREH . %of iR
k37 B, Lok 33 5 AR Y 45~ 66 %, - 1
(54.80+9.30) % o WAL BIHA I AR 0% LB, 225 0
it L(P>0.05) , BA k. ABFFERS ERE
16 B 22 5Y S b, 49 & I B B2 2 B 2 o O = ik
HH D)o
1.2 WANSHEBRIRE
121 indrg DFFE 20194 ADA KA b (bl
RAGIZITHE R ) *9, S BIm IR A . ORI
S HI W AR AT 5 A5 I LA (fasting blood glucose,
FBG)6.1 ~ 7.0 mmol/L; #J 2 h i14%>7.8 mmol/LI,
122 Hredrg OMRAIWE B R K594
@0 i ML P R DT EAT . B I RERR AT AR
H @H BRI
1.3 EERXHSME

Jige & 2R 7 i R G A G e IR AR P B
FLREA A, &% R E H I E B Chigh-
density lipoprotein cholesterol, HDL-C ) K % R R
H AH [# B (low—density lipoprotein cholesterol, LDL-
C) . & IH [& BE (total cholesterol, TC) . H i = M
(Triglyceride, TG ) ilf 1k 4 92 W Fff 12 46 (enzyme linked
immunosorbent assay, ELISA ) 12051 & 04 H b 5t Juss A=
PIRHEAT RS F) RNA $2 U0 & L cDNA 391 5% 51
7 £ .SYBR Premix Ex Tap™ Il | H 4% TaKaRa 23 7] ,
ed01 L1k 2% & J6 X ACCU-CHEK Ifi B {0 1% F 7 [
G2 F] L S1000 6 PCR X, CFX96 5L ¢t & it
R4 B £% S (quantitative real—time polymerase chain
reaction, qRT-PCR VI [ 7 [ Bio—Rad 2 7 o
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1.4 FRACREFALIE

THIRBUITA 21038 25 JE I R KL 5 ml Tl
#E 10 min, 4°C . 12 000 r/min 250> 8 min, Y4
THW, BAFT-80°CHEAIRIRIKAE . M TR .
1.5  JEHRHE

A Zik & 25 12 h G i A= 48 ks . R H
e401 Ak 2% & AR W il 3 25 18 JEE &) 2 (fasting
insulin, FINS) 7K ~F , T 556 6 2 W% B 3 56 462 ) TC |
TG . HDL-C 1 LDL-C 7K ~F- , IfiL % A 4G ) FBG 7K F- .
K AR S BERIPEAL AR A R &) R 1A 15 22 (homeostasis
modeall assessment of insulin resistance, HOMA-IR ) 5
5 B 4 Mg Ih BE 8 %L (homeostasis modeall
assessment— 3, HOMA-B) . it &/ 2 HOMA- B =
20 x FINS/(FBG-3.5) ,HOMA-IR =(FBG x FINS)/22.5,
1.6 qRT-PCR#ill & miR-152

FE TG TR R 1 TAE & b 4 R RNA 42 0L 7 4 45
Vi A5 B 4R BRI 7 5 RNA, 92 IR i 35 & i
W15 76 86 2 PCR X 4% 130 %% 5k RNA, & 1l cDNA,
K qRT-PCR 46 I 32 12 5 1l ¥ miR-152 AH X & 3k
it . qRT-PCR KM A& % 25.0 pl: 2 x SYBR® Premix
Ex Tap™ 12.5 pl, cDNAJE# (50 ng/pl) 2.0 pl, IiE
K 51#H (10 pmol/L) 4 1.0 ul, ddH,0 8.5 pl, 2
B 95°CTAZME95 s, 95°CAEME30 s, 64°CIE
K255, T2CHEMH 20 s, FLHGFR 39 K. miR-152 K&
W2 U6 MEIFHI WK1,

*£1 miR-152 X NZ U6 KI5 #1551

EIE7 RS 5195551

1ET: 5'-CCAGCTCAGTGCATGACAGA=3’
miR-152 236
S 5'-GTGCAGGGTCCGAGGTATTC-3'

1EM] . 5'-ATTGGAACGATACAGAGAAGATT-3'
U6 207
Sl : 5'-GGAACGCTTCACGAATTTG-3'

1.7 FitEHE

Y o3 A R FH SPSS 19.0 e i 4k ik o T8O R
DA IR, FO B X A 6 5 1 2 BERE LA X 8 +
PR 2E (x = s) Fom, LRI 7 22500, il — 2L P  LE
B SNK- q i 5 A0 I 43 B FH Pearson 15, 52 1 [H £
(9 23 i 2% FH 22 L R — i Logistic B IF AR . P <0.05
MZERH G

2 R

2.1 3BAlRKZEM LR

XF 2 | Pre-T2DM 41 . T2DM 21 () 14 5 A4 1%
R TLAES, & PR I s R N R 20, Z RS
P12E7E L (P<0.05) . X R4 Pre-T2DM 41 . T2DM 41
FBG. FINS. TG. TC. HDL-C. LDL-C. HOMA- B.
HOMA-IR [#5, & BN 2R J7 22501, 22 R A e it
HEX(P<0.05), 5% 3L, Pre-T2DM 41 F1 T2DM
ZH 5 3% 1% FBG . FINS . TG . TC .LDL-C . HOMA-IR %%
& (P <0.05) , HDL-C, HOMA- B # fi (P <0.05) ; 5
Pre-T2DM #1 ¥ % , T2DM 41 & & IfiL 375 FBG . FINS
TG .TC.LDL-C, HOMA-IR # & (P <0.05) , HDL-C ,
HOMA-B &K (P<0.05). W32,
2.2 34AMFmMIR-152 M RIAELLE

Xt R ZH | Pre—=T2DM 4 . T2DM ZH Ifil i miR—152 #H
Xk B B (0.92£0.16) | (1.18 +0.34) Al
(1.57+043) , &5 200, ZRA G L (F=
67.593, P =0.000) . 5 X} MZ14H Lt , Pre-T2DM 41 1
T2DM 4H 58 & I 75 miR—152 AH % 5 8 & (P <
0.05) ; 5 Pre-T2DM 4 L%, T2DM 41 £ 35 1l 7 miR-
152 A X 2R3k 5 48 5 (P <0.05) o
2.3 T2DM && & miR-152 5 MBE/K FE+E %

T2DM & # IfiL 3% miR-152 5 TG . TC 1 LDL-C 7K
-5 TF A 56 (1 =0.844 ,0.755 F1 0.833, 3 P =0.000) ,
5 HDL-C £ 7 (r=-0.655, P =0.000) . WLIE 1.

F2 3HAIEKRERILE

251 n Bz SRR, x £ s) FBG/(mmol/L, x+s)  FINS/(ulU/ml, x+s)  TG/(mmol/L, x % s)
T2DM 44 64 35/29 55.67 + 10.80 8.59 + 2,642 10.67 +3.7302 3.03 £1.0302
Pre-T2DM 21, 45 24/21 54.13+9.45 6.13 + 1940 8.06 +2.687 1.96 = 0.66%
xR 70 37/33 55.92 +10.38 491085 531+1.79 1.36 £ 0.58

XY F18 0.047 0.450 62.181 59.869 76.475

P1E 0.977 0.638 0.000 0.000 0.000
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#
g

GEk2
215 TC/(mmol/L, x+s)  HDL-C/(mmol/L, x+s)  LDL-C/(mmol/L, x  s) HOMA-B (xs) HOMA-IR (x=s)
T2DM 40 5.56 + 1.8622 0.82 + 0.290® 4.04 + 1.4302 27.59 + 10.02%2 2.63 +0.9302
Pre-T2DM 4 3.87 +1.15Y 1.24 +0.37% 2.48 +0.76% 49.53 + 15.34Y 1.67 +0.53%
X} A 2 332+ 1.06 1.86 +0.53 1.79 £ 0.54 70.27 + 23.08 1.16 £ 0.41
XY F1i 44.005 105.107 87.936 100.303 82.437
Pii 0.000 0.000 0.000 0.000 0.000
T Q5541 HES, P<0.05; @5 Pre-T2DM 41 4%, P <0.05,
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A:miR-152 5 TG BYAH I ; B:miR-152 5 TC A ME; C:miR-152 5 LDL-C A EME ; D:miR-152 5 HDL-C FAH M

i

2.4 T2DM & 1% miR-152 5 FINS.HOMA-B.
HOMA-IR.FBG B8 % 1%

T2DM H: # Ifl % miR-152 5 FBG . FINS . HOMA-
IR £ IE A ¢ (P <0.05) , 5 HOMA-B 2 fi /& (P <
0.05), W33,
25 wMERKFEEREREMINSZEZ—K
Logistic [ElJ3 5 #r & R

PR R AR S BB A i, ISR 1 R 22 7
H G125 & L5 bR (FBG L FINS . TG . TC . LDL-C ,
HDL-C .HOMA-B .HOMA-IR .miR-152) 2}y [ 25 &, i#F

T2DM £ I8 miR-152 5 M Ag 7k F a9 +8 & 14

£ 3 T2DMEE Mm% miR-152 5 FINS.HOMA-B,
HOMA-IR.FBG H1E %1%

miR-152 FBG FINS HOMA-B HOMA-IR
r i 0.528 0.576 -0.603 0.635
PiH 0.000 0.000 0.000 0.000

17 2 I —J Logistic 81134347 , 25 3 78 FBG [OR=

2305 (95% CI: 1.369, 3.882)] Fl miR-152 [0 R=2.831
(95% Cl:1.736,4.618) | Tt = J2& 5 W Jjk 1 2= 4K PL A0 s

B, Wik,
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x4 RERFEEERRERANSEERE—

% Logistic B39 #r&44

. 95% CI
(S b S, Wald x> {E P1E OR
AR EBR
FBG 0.835 0.266 9.856 0.002 2.305 1.369 3.882
FINS 0.157 0.151 1.081 0.298 1.170 0.870 1.573
HDL-C -0213 0357 0.354 0.089 0.808 0.542 1.206
TG 0.104 0.258 0.162 0.126 1.109 0.864 1.025
TC 0.098 0.163 0.363 0.085 1.103 0.738 1.649
LDL-C 0212 0.225 0.887 0.073 1.236 0.846 1.806
HOMA-B 0.305 0.824 0.137 0.712 1.356 0.270 6.818
HOMA-IR 0.463 0313 2.189 0.139 1.589 0.860 2.935
miR-152 1.041 0.417 6.229 0.000 2.831 1.736 4618
3 itip ARy, miR—152 3 A 8 ) 8 Y 4t s ok 1k 22 il

O PR 9 & S LD o AT A, Rl O
R e L3R i R R 22— Hﬁ%%?&%ﬁ%ﬂﬁﬁ%
BFRIRELAL . T2DM 5 g 5% . B IfE
REY . T E2ZHFR IS EERE AR LR, T2DM
%%‘m% FBG . FINS. TG . TC . LDL-C . HOMA—IRKQ

, I3 HDL-C A%, 2= W1 i AR AR = % T g 5
T2DM ¥ 1% A1 5% , H. HOMA-IR %% /& ] ﬁwéfv% GIRENA
60 57 2 0 R R R AR . PNVTE 2R AR 3 T2DM R 3
I ¥E TG . TC . LDL-C 7K °F f % T fdt B X B2,
HDL-C 7K - 5 2K T{at B xt B4l o A7 25l ik 5
HOMA-IR %5 = S8, B PRI 2 s AU 185 i1, A B
FELE R R, 5 XA L, Pre-T2DM 4 il T2DM
20 H 3 1L FINS . TG, TC , LDL-C , HOMA-IR % # ,
I 3§ HDL-C . HOMA- B # ik , #& 7 1L Jig 7K ~F i
HOMA-IR .HOMA-B 5% , il 8 5 T2DM & 47 % .
5 Pre—T2DM 4 [ % , T2DM 41 H 3% 1fiL 7 FINS . TG .
TC.LDL-C .HOMA-IR %¢ 7% , HDL-C \HOMA-B #1I% ,
$&75 T2DM 5 1/ /™ 5 % 2 0] fe 5 1A 7K °F- . HOMA-
IR \HOMA-B % V1A 5% .

F WM, miRNAs 2 58RI . 5 I E
O ISP 1 2 A RN R JR Y R B2 38 3 Wil S A
MR L. AR, T HEITT R
B UM RO Z S R, DIAME S R AHT
BTN R B M TV 43 0 2 0% 11 ik 2 R 25 3L
T2DM, miRNAs 2 58S g 4 M, SIS B 4
L T REBR A5 56 R %109, ESGUERRA Z59 % B, &
I A Goto—Kakizaki K BUBR 5 40 i Hh miR-152 FR kK

A VR TR R 0 IR Y Gek 35 RN Pdhal 3£ R, 9 5 7
IR, DT I A 6 280 08 ) B 1 25 A I A il . FU
ZENOTR PN, miR-152 12 F 3k AT 38 1o 8 n) LIN-28 [7] &
YIB, PR LIS P R A0 v ) o A A R, A B
T B DR s 1 B RS B3R 9T . ROUX A8 & 3,
T2DM £ 1L 5% miR-152 ik K F B K F T2DM &
FEHE IR B R . AW AR, 5 X gl
Fb4E, Pre—T2DM 4 1 T2DM £ % 1L 7% miR—152 4H
MEAERE, A mBR-152 KA R EIRS
T2DM & AEAH 6 . T2DM 4H 55 5 1% miR—152 A %) 2
Lim%Pre-TzDM ZH, 475 miR-152 7] fig 5 T2DM
o HE AT G, HE— DS R, miR-152 5 TG,
TC*HLDL—CEI*HB@ 5 HDL-C 2 A, $#En
miR-152 A G838 i 94 15 1 fg FC, 52 i T2DM g 1
R MBEAETE T 3 b, G i 45 i B % ik
=, PEBUCEZEEL, MR AP B TS, S T2DM
J1E . miR-152 W] 3 5 P85 WNT {5 53 1% 52 i g o
A AR, miR-152 55 FINS . FBG., HOMA-IR &
Ei‘ﬁ?é 5 HOMA-B 27 A5, /R miR-152 0] g

Tk 5 R 5 2R 43 WA BE W T2DM Ui 1% K e . Z R
*ﬁi Logistic [0 5 43 #7 45 3 7R, I35 FBG . miR-
152 Th i & 5 i ik B AP FE R I 2, #2278 miR-
152 Fh i AT e 55 0 PR JE % 28 HIR T AR 0 e A O .

é%Lﬁﬁi_, T2DM £ & 1L 3 miR—152 7K-F L1,
A eI I IR AR AT e T2DMUR 16 & Jg . A
A ik ﬁ?}”ﬂwkiﬂmhﬂz, Yk L PR AR miR-152 %
T2DM B3 AR A 0
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