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A simplified scheme of the pathophysiological connec\si?on between
diabetes mellitus and atherosclerosn\gz
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NORMAL ENDOTHELIAL FUNCTION \O{;\’b’

xO
‘O®

@
), Monocyte RO

.
>~ VCAM-1 QMh'\ ion of platelet
é@ aggregation

A

Inhibition of e . ’

adhesion and D s

infiltration
Platelets

Macrophage

Vasodilation

Pandolfi and De Filippis, Genes Nutr (2007) 2:195-208



<o
eNOS and Nitrotyrisine localization in the endothelial Iaxg? of vessels
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O, production and nitrotyrosine mmunofluoresc@ce in
HUVEC from umbilical cords obtained from wom‘%n with
Gestational Diabetes
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NF-kB and COX2 gene epression in HAEC exposedﬁ) high glucose
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From T2DM to vascular dysfunctig#i through
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Metabolic signaling to epigenetic transcriptional control irg@ﬂe failing heart
QO

CH,OH

o

f 0
HniGH H /" oH
. } » O-GlcNAc
i i HBP
@ Histone
m:g;{ HF?A{'LI_C Modifications
e
akG HDM
: (g
| FAO SO
é\ é Glycolytic/Remodeling
O (\0 Genes /“'"“f
O .0 —~ miRNA
v & HMT A_ﬁ,\'c \
rl &b H DNMT Noncoding
Fatty Adid Sb{b @ SAM Acetylation - I—
el g poHB  Folate Methylation
Q ¥ H
@ Hydroxymethylation

Lopaschuk GD et al., Circulation Research. 2021



&
Studies examining DNA methylatm\n\ in DCM
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Species Genes \rb h;%’thylatlon status Reference
4 4@*
DCM patients RASSF1A @Beg;l‘e\mylatmn Tao et al (2019}
STZ-induced diabetic rats LXRa N\ %?ematmn Cheng et al. (2011)
Type 2 diabetes patients Keap1 COO\’Q ethylation Liet . (2015)
STZ-induced diabetic rats AT1b ()Oé\@%\ Undermethylated Bogdarina et al. (2007)
Type 2 digbetes patients HIF%O &\g DNA methylation Guo et al. (2021)
db/db mice Iihﬁmggl;% H3KY and H3K23 acetyiation (Gakwad et al. (2010}
v H3K4 dimethylation
Diabetic rats 2 \Q}ﬁ% 1(Waf1/Cip1) DNA methylation Monkemann et 4. (2002)
Type 2 digbetes patients and STZ-induced diabetigg¥ic < JunD Hypermethylation, Post-translational modification Hussain et al. (2020)
STZ-induced diabetic mice Q@ &Q’ Sirt1 and DNMT3b H3 acetylation and DNA Demethylation Costantino et al. (2018)
Q"’

Q
Q\Q’ Deng J et al. Frontiers in Cell and Developmental Biology 2021



miRNAs potentially involved in the pathogenesis q&oaCM.
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Mechanism miRNAs Regulated genes Species (b'b (b\~\(b Reference
Hypertrophy 1miR-1 MEF2a/Gatad HG-treated NRCMs and diabetic rats °\\(b(\ & lkeda et al. (2009)
1mMIiRNA-146a DLST HG-treated NRCMs *{b @9 Heggermont et al. (2017)
1miR-133a SCK1/IGF1R STZ-induced diabetic mice 70 X0 Feng et al. (2010)
1mIiR-150 p300 Diabetic rats . (g\ Duan et al. (2013)
TmiR-200c¢ DUSP-1 HG and STZ-induced diabetic rats OO \' Singh et al. (2017)
Fibrosis 1miR-152-3p Wnit1/p-catenin HG-treated NRCMs % @\ Xu et al. (2021)
TmiR-26a/b-5p GASH STZ-induced diabetes mod Zhu et al. (2021a)
1miR-28b-3p circHIPK3 STZ-induced diabetes mod@ Wang et al. (2021)
1miR-223 NLRP3 HG-induced cardmmyo quode Xu et al. (2020)
1miR-155 TGF-p1 STZ-induced d|abete Zhang et al. (20186)
1miR-21 DUSP8 HG-induced d|abe Liu et al. (2014a)
Apoptosis TmiR-133a caspase-3, caspase-8 Type 2 diabeti s Habibi et al. (2020)
TmiR-181a-5p JAKZ2/STAT3 Human mr@/o‘%@ Tan et al. (2021)
TmiR-146a MAPK H9C2 Chu et al. (2021)
TmiR-140-5p HDAC4/MNeatl STZ- |n %@eﬂc mice Zou et al. (2019)
1miR-1 IGF1 Di Delfan et al. (2020)
1mIiR-675 VDACAH % diabetic rats Li et al. (2016b)
Autophagy TmiR-221-3p GASSH ;}ﬁd diabetic rats and HG treated H3C2 Chen and Zhang, (2021)
TmiR-551b-5p DCRF &\ S uced diabetic rats Feng et al. (2019)
TmiR-34a Bel2 and Sirt1 % é treated H9C2 Zhu et al. (2019)
- O O%'IZ induced diabetic mice and HG- induced cardiomyocytes Ni et al. (2020)
Oxidative stress |miR-128 PIKSRUAKVm@ &@ CH7 BL/6 mice Zhan et al. (2021)
IMIR-22 Sirt1 b(b HFD and STZ-induced diabetic mice Tang et al. (2018)
ImiR-1 and [miR-499 RyR2 7.3 \(b Diabetic rats Yildirim et al. (2013)
1miR-150 P300 (5\ 7] Diabetic rats Duan et al. (2013)
Inflammation 1miR-130 PPkg\y é H9C2Z cells Chu et al. (2018)
TmiR-150-5p wd?qﬁ HG- induced diabetes model Che et al. (2020)
ImiR146a QLE‘: a, IL-1p, MCP-1  Human cardiac microvascular endothelial cells and STZ-induced Feng et al. (2017)
(b < diabetes
1miR-214-3p \} Q%NQT STZ-induced diabetes model and cardiomyocytes treated with HG Yang et al. (2018)
1miR-675 O% VDACA STZ induced diabetic rats Li et al. (2016b)
R

O Deng J et al. Frontiers in Cell and Developmental Biology 2021



extracellular ncRNAs in DCM 6\ \\’b

Further studies are needed to identify more ncRNAg@%@@l@ ed and

the underlying mechanism. \\,0%0,0 &
\’0(04‘3@
Then, the existing techniques could poorly lgbt%ef and trace the dynamic movement
of extracellular ncRNAs, which limit furgq\e@@esearch in this field.
é Q
o
Moreover, large-scale and multi- g@nge? population studies are required for the

identification of ncRNASs in boqy fl\u?d as sensitive and specific biomarkers of DCM.
&(}?~ Q}%\
Last but not least, ongoipy g@searches are expected to provide powerful tools for

the routine clinical appf’ ggff/on of ncRNA-based therapy in DCM.

Q\’Z’Q Yin Z & Chen C, J Cardiovasc Trans| Res 2022
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Abbiamo assistito ad un «cambio di paradigma» nel trattamento ngbMZ con uno

«shift» dal treat to target al treat to benefit. Ma in questo cor%t@sto, quanto conta, per

N

proteggere il cuore della persona con diabete, ragglunger%é‘fcurezza target ambiziosi

Q @
AN
di controllo glicemico ? %Oc}é\gx’b
2 ,°
: &?\4@&
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<

MOLTO (e’ di fondamentale g&cin‘)

ABBASTANZA (puo’ essgr edl aiuto)
v

. RELATIVAMENTE Bﬁg@ (Ia protezione e’ legata quasi totalmente

K
ad azioni dei gﬁ'maa innovativi indipendenti dalla glicemia)
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