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(P<0.05), f=iFH4 miR-199a-3p & i & T XF BRAL, 43 FL i i 105 210 B P9 miR-199a-3p & & 0 2 & 1
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MicroRNA-199-3p inhibits high glucose-induced differentiation of white adipocytes via the adenosine
5’ -monophosphate-activated protein kinase/ mammalian target-of-rapamycin pathway Hu Shufang,
Liv Xuanlin,Yang Li. Department of Endocrinology ,Hankou Hospital of Wuhan City , Wuhan 430012, China

[ Abstract] Objective To investigate the relationship between microRNA ( miR )-199a-3p and
type 2 diabetes mellitus (T2DM ) and its effect on white adipocyte differentiation and inflammation.
Methods The clinical and pathological data of 131 T2DM patients and 146 healthy volunteers
(NC group) from June,2015 to April, 2018 were collected. RT-qPCR was used to detect the levels of
has-miR-199a-5p, has-miR-199a-3p, has-miR-199b-5p and has-miR-199b-3p in peripheral blood. Tumor
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necrosis factor-o ( TNF-a ) , monocyte chemoattractant protein-1 ( MCP-1) , leptin, adiponectin, visfatin,
resistin and interleukin-6(IL-6) contents were measured by ELISA,and the correlation with miR-199a-3p
was detected. After treated with high glucose, low glucose and differentiation induction, the content of
has-miR-199a-3p in 3T3-L1 cells was detected by RT-qPCR. TNF-a and IL-6 levels were detected by
ELISA ,as well as differentiation induction medium treatment. Oil red O staining was used to detect lipid
droplets in 3T3-L1 cells after high-glucose and miR-199a-3p analogues( mimics) treatment. Western blotting
was used to detect insulin receptor substrate-1 (IRS-1) , phosphorylation Phosphatidylinositol-3 kinase P85
subunit (p-P85) , phosphorylated protein kinase B( p-AKT) , phosphorylated glycogen synthase kinase 33
(p-GSK3B) , glucose transporter4 ( GLUT-4 ), phosphorylated signal transduction and transcription
activator-3 ( p-STAT3 ) , phosphorylated adenosine monophosphate activated protein kinase ( p-AMPK)) ,
phosphorylated target of rapamycin ( p-mTOR ), NAD-dependent acetylase ( SIRT1 ) and peroxisome
proliferator activated receptor-y( PPAR-vy) protein expression after miR-199a-3p mimics treatment in high
glucose treated 3T3-L1 cells. Pearson analysis was used to evaluate the correlation. Results Plasma
miR-199a-3p, miR-199b-5p and miR-199b-3p in the T2DM group were significantly lower than those of
NC group (P < 0. 05). The content of miR-199a-3p was significantly lower in severe T2DM group
compared with mild to moderate T2DM group ( P < 0. 05). Plasma miR-199a-3p content in T2DM group
was negatively correlated with fasting insulin ( FIns ) , fasting plasma glucose ( FPG) , insulin resistance
index(HOMA-IR) ,TNF-a and IL-6 (P <0.05). The levels of miR-199a-3p in high glucose group and
conventionally differentiated adipocytes was significantly lower, TNF-a and IL-6 were higher than those in
control group and undifferentiated cells (P < 0. 05). The number of oil droplets in the miR-199a-3p
mimics group was significantly lower than that in the negative control group (P < 0.05). The protein
expressions of p-AMPK, p-mTOR,SIRT-1 and PPAR-y in the high glucose + anti-miR-199a-3p group were
significantly lower than those in the high glucose group(P <0.05). There was no significant difference in
the expression of p-P85,p-AKT,p-GSK3b and Glut4 protein (P >0.05). Conclusion MiR-199a-3p is
lowly expressed in peripheral blood of T2DM and significantly indicates blood glucose, insulin resistance
adipokines and inflammatory factors. It is involved in adipocyte inflammation and adipocyte differentiation
and adipogenesis by regulation of the release of inflammatory cytokines TNF-a and IL-6 through regulating
AMPK/mTOR pathway,SIRT-1 and PPAR-y proteins expression.
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(2) M)A 3% has-miR-199 ZEEAGN : R H] RT-qPCR
ARG £ 2 AP B 2F has-miR-199a-5p  has-miR-199a-3p .
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R TNF-o B AZ 40 i ¥4 A0 25 71 -1 (MCP-1) 8 R IR
PR AIER IRPUR M L6 &,

(4)3T3-L1 457 54021 3T3-L1 4i i (1 X
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GraphPad 8.0 #4214,
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2 ,HDL-C BB ALF NC 4 (P <0.05), WLFE 1,

2. T2DM 415 NC 4] miR-199a & & L% : T2DM
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(6.11 +0.82) B BAET4% & T2DM £ (2.79 +0.46 .
4.62 £0.59,P <0.05) ,

3. T2DM ## miR-199a-3p & & 5 b A1k 5 br
(RIAH G 43 BT - T2DM 2 1% miR-199a-3p % £ 55 BMI
(r=-0.542,P=0.011) JE[ (r = —0.813,P =0.032) .
Flns(r = =0.542,P <0.001) .FPG(r = —0.705,P <0.001)
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#z1 T2DM 415 NC 4lIEIR TRl (% £5)

41 % Gt B/ BMI W Ik E I FEl ALT AST SCr

- (%) (f51%%) ( kg/m?) (mmHg) (mmHg) (em) (U/L) (U/L) (mmol/L)
NC 41 146  32.3x5.4 118/28 23.1+£0.7 121.7+3.4 78.5+2.9 85.9x1.3 23.9+3.8 23.5x3.6 35.4+4.9
T2DM 2 131 28.3+8.6 101/30 25.1+2.4 128.3 £4.2  78.2+3.8 90.9+4.5 66.1x2.9 57.8+1.5 78.9 +11.6
P{H 0.688 0.586 0.512 0.425 0.920 0. 065 0.002 0.002 0.0058

) BUN FlIns FPG TG TC HDL-C LDL-C

4 ¥ -

A sk (mmol/L) (ng/ml) (mmol/L) HOMA-IR (mmol/L) (mmol/L) (mmol/L) (mmol/L)
NC 4H 146 2.3+0.7 1.1+0.2 5.5+0.8 1.7+0.2 4.9+0.1 1.7 +0.1 3.0£1.2 1.0+0.1
T2DM 2 131 4.7+1.0 5.7+1.2 9.3+2.4 5.3x1.9 6.7+1.4 7.3+2.3 1.1£0.5 6.9 +0.8
Py 0.035 0.005 0.002 0.027 0.025 0.002 0.006 0.010

%2 T2DM 445 NC 24 miR-199a fil miR-199b & & L1458

2H 51 %% hsa-miR-199a-5p hsa-miR-199a-3p hsa-miR-199b-5p hsa-miR-199b-3p
NC 4 146 1.00 £0.00 1.00 £0.00 1.00 £0.00 1.00 £0.00
T2DM 44 131 1.18 £0.16 4.15£0.13 1.62 +£0.22 1.77 £0.29
P{H 0.956 0.015 0.042 0.038
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451 % TNF-a(pg/ml)  IL-6(pg/ml) MCP-1(pg/ml)  JHHK(ng/ml)  JEHEER (mg/ml)  HHIERE (ng/ml)  HHLEK (ng/ml)
NC 4 146 39.5+8.2 5.4+0.9 201.2 £21.1 24.6 +6.4 18.26 £3.2 3.7+0.5 19.2 +2.4
T2DM 2 131 72.8 +11.3 18.5+0.7 582.5+£32.9 44.4 £7.1 12.32 £2.1 7.5+0.8 22.5+3.5
P4 0. 006 0.017 0.009 0.018 0.017 0.018 0.241
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TR IS BAHSCHE(P >0.05)
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P =0.013) , 534K BE T 4H ML PN miR-199a-3p &5 5 B I 5
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AL TNF-oo A1 IL-6 119 55 5 B S 3 X BRAL (40 51
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P <0.05) , /LB IE 7 40 i TNF-o 1 IL-6 25 B i 5
F-3T3-L1 ZHf (43 51k 43.75 +8. 18 [1,27.60 +4. 15,
52.6+8.03 1£23.9.60 £4.19,P <0.05) , ORO %:fz
2E LR AL AT HRZH 3 I T FH B3 £, mimies 41
TR T B0 B AT P M R AL, LR 1

7. miR-199a-3p %} IGF/IRS-1/PI3K/AKT {3 3§
S H S 00 - 25 B 41 IRS-1, p-P85 | p-AKT, p-GSK3b I
Glut4 f [ R B 0 & TAOR4L (P <0.05) , = bk
+ Pt miR-199a-3p 2 5 S b LR Te 45 LA 22 7 058
2 EX(P>0.05), WWE2,

8. miR-199a-3p %I STAT3 ., SIRT-1, PPAR-y }%

AMPK/mTOR {3 = il % Y 52 W . 25 85 21 p-STAT3 . p-
AMPK . p-mTOR SIRT-1 I PPAR-y % 4 3235 ) B 5 75
FXEZE (P <0.05) . E5#% + Hi miR-199a-3p 41 p-
AMPK .p-mTOR SIRT-1 il PPAR-y 0 i T &5 bt 401
(P<0.05), M4l p-STAT3 Hei R LGqiT2#E X
(P>0.05), L4 3.,
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AW, HCBE T2DM ™ 5 2 48 fin i 32 8 11K
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A B/E A, 1GF-1/AKT/mTOR F1 IRS-1/PI3K/AKT
J2 IR A A H 25 53l P, HSCHRHRE miR-199a-3p
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