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Abstract : The global challenge of type 2 diabetes mellitus is a major health concern in this millennium, and researchers are
continuously exploring new targets to develop a novel therapeutic strategy. Type 2 diabetes mellitus (T2DM) is often coupled
with dyslipidemia increasing the risks for cardiovascular (CVD) complications. Enhanced oxidative and nitrosative stresses
appear to be the major risk factors underlying insulin resistance, dyslipidemia, β-cell dysfunction, and T2DM pathogenesis.
Autophagy emerges to be a promising defense mechanism against stress-mediated cell damage regulating tissue homeostasis,
cellular quality control, and energy production, promoting cell survival. In this study, we have attempted to explore the pivotal
role of autophagy in T2DM subjects with or without dyslipidemia in peripheral blood mononuclear cells and insulin-resistant
HepG2 cells utilizing flow cytometric platform, confocal microscopy, and molecular biology techniques like western blotting,
immunofluorescence, and real-time polymerase chain reaction. In the case of T2DM with dyslipidemia higher population of
autophagy, positive cells were detected compared to patients with the only T2DM, which might have resulted due to higher
stress. Autophagy was observed to be triggered both by oxidative and nitrosative stress revealing a novel finding of our
research. LC3 puncta was observed in peripheral blood mononuclear cells and periphery of HepG2 cells in the case of the
diabetic  and diabetic-dyslipidemic  conditions.  Increased expression of  ATG5,  LC3B,  and Beclin  supports  the autophagic
pathway in both PBMC and insulin-resistant Hep G2 cells. Upon blocking autophagy by 3-methyl adenine (3MA), the apoptotic
cell population increased significantly, as observed by caspase‐3 cleavage and reduced expression of Bcl2. Autophagy has also
been evidenced to control oxidative stress-mediated up-regulation of inflammatory markers like IL-6 and TNF-α. To conclude,
this study elucidates autophagy to play a protective role in the case of diabetes mellitus with dyslipidemia. In the present
scenario, this study demands to have a significant impact on developing a new therapeutic strategy for diabetic dyslipidemic
subjects by enhancing autophagic activity.
Keywords : autophagy, apoptosis, dyslipidemia, reactive oxygen species, reactive nitrogen species, Type 2 diabetes
Conference Title : ICMSDIR 2021 : International Conference on Metabolic Syndrome, Diabetes and Insulin Resistance
Conference Location : Miami, United States
Conference Dates : March 11-12, 2021

World Academy of Science, Engineering and Technology
International Journal of Nutrition and Food Engineering

Vol:15, No:03, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 N
ut

rit
io

n 
an

d 
Fo

od
 E

ng
in

ee
rin

g 
Vo

l:1
5,

 N
o:

03
, 2

02
1 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
30

46
1.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(03) 2021 1

https://publications.waset.org/abstracts/130461.pdf

