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MiRNA

Definition: 

 Small (20-22 nt)

 Non coding

 Single-strand

 Endogenous RNA
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MiRNA

History:

 First miRNA           lin-4

 By Lee & Ambrose in 1993

 Nematode: C. elegans

 Human,plant,virus
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c.elegans
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Biogenesis of miRNA



MiRNA

Function:

posttranscriptional 
regulation 

and Inhibition 
translation  Or 

mRNA degradation 

30%of protein 
coding  genes 
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Diabetes
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Hyperglycemia 
Chronic

2 type

T1D&T2D

Autoimmune 
β cell 

destruction

Insulin 
resistance 

and 
impaired 
insulin 

secretion

90% T2D

Complication 
of diabetes

Seventh of 
death



Diabetes and miRNA
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roles of miRNAs in 
metabolism regulation, 

adipocyte 
differentiation, 

pancreatic development, 

miR expression in α
and β cell

miR active role in 
regulating glucose 

homeostasis



10

MIRNAS IN GLUCOSE 

HOMEOSTASIS 
. 

m
iR

N
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Insulin production and 
secretion 

Signaling insulin

Regulate Lipid 
Metabolism 

Glucose Uptake and 
glycolysis 
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Exocytosis  Insulin
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MiRNAs in insulin 

production and 

secretion 

Mtpn

NF-kB capz

PDK1

regulates 
glucose-

stimulated insulin
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Mice with a homozygous deletion of miR-375 appear to 

have hyperglycemia due to decreased total pancreatic β-cell 

mass and insulin levels 
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Signaling Insulin
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MiRNAs in 

insulin 

signaling 
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MiRNA in 

Glucose 

Uptake and 

glycolysis and 

Oxidative 

metabolism

19



MiRNAs 

Regulate Lipid 

Metabolism and 

Insulin Action in 

Adipose Tissue

miR-143

Adipocyte 

differentiation

GLUT 4 and 
HSL

miR-33

oxidation fatty acid

Cholesterol 

metabolism

ABCA1

miR-
103/107

Resistant
Insulin

caveolin
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MIRNAS IN 

DIABETIC 

COMPLICATIONS 

Diabetes causes 

complications in many 

organs, such as heart, 

kidney, eye, and foot, and 

miRNAs are involved in 

many of these 

complications
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Diabetic cardiomyopathy



Diabetic 

nephropathy
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Diabetic 

retinopathy
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Ulcer foot 

diabetic
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miR-16

miR-126

miR-203

miR-21

miR-126

miR-328

miR-29

miR-196
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Effects of antidiabetic drugs on 

miRs

Metformin 
Zhou (2015)

Diabetic 
retinopathy

(VEGF)

miRs regulate 
aging ,cellular 

senescence

miR-221

miR-140
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Effects of antidiabetic drugs on 

miRs

Pioglitazone

Hong (2015)

Collagen-I

miR-711

Coronary 
hyperplasia

miR-24
miR-182

miR-46

miR-27

Adipogenese
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Effects of antidiabetic drugs on 

miRs

Linaglipin
Kanasaki(2014)

miR-29

Improve 
nephropathy

Exenatide
Lee IS(2016)

miR-29

miR-124

miR-375

Ameliorate 
insulin 

sensitivity

Liraglutide

Li J(2017)

Apoptosis 
beta cell

miR-375

miR-139
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MicroRNA   are detectable and stable in body fluids and that altered circulating 

miRNA profiles are associated with metabolic diseases,

including T2D .

MiRNAs as biomarkers drug targets in prevention, treatment 

And management of diabetes and its complication.
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