—

ols
—

Jh#t o| o

= 19958 FMAXSZ 4%2| REES LIEHH20 2025H0

K W 5 =z S i <0
R b o X 2 3 = W S
wos @ . B & W w oo g
S D 1 7 B . < ol K
g o KU OO W N T X o on
H X o s X e L
S Ko &g W & S B° K AT
oo ow - By C R R m % o3 oo
SR & Mw W %_ o of 8 o = ot = .
wow Yo _ 5 5 oo m okomg
=0 _|.t O_L < = = 1ol (o] m._A o H _._.._=._ |_n_.|_| L_O
W OB W o I f X 9 w5 BN
o .o B g ® i o o =R
W =g W woq oF L
ﬁ 15 E x I & « w oS W g <
S ! < 2 i o T B <
OB OE 4 5 1o g " m 2 ' B
mo1om wE s W o1 a 2 3 MR
— 1 _ =0 K0 - oK S ol El
= 2 5 ¥ g 3 n SR T o fmom s
~K ol — e 11 il m d s o "W i
I T E_ﬁ o o Rom Ko X
% .. B m 8 W g o A wonE g 7
A5 2P s ow g 2R R a5
©o T R M S T g om BoB2
s ®™m X © 33 o KO & w5 o B
o = 2 oo H T K o
o . ©® ol KF o = H ol >
- B °- oF o M = ol LHo Klo
SN ol o K = N | ~ o & g ¥
o _ —r — —t o =
g 3 0z w Oom £ OBy S h © A
B g @ O M z o ok g ol W o @
R TR X B o N 0
O T2 T S TR S x o 2=
< © = Klo -~ o ol = =< o =2
K o A z 2 s ® o
ar ok oy ' . M s, Ko ow
s Lt aigE R gEERS
S W K g 5 T & w0 R T
" X g S YoM o ¥ T B 2
=0 70 10 = - = R N A
S ooz P A F o oy © M T T
B o B D ) R TR
_._._._ iy R H__I = ml_ K m.» _|_._ - u @M @
oo U 5 ot & B Ko oo T F
oo © Y a3 o om o T mhm ~ 38 = ©
K X N v W S M — T 3B o
2 D ujo 1C c " _ S < o) 10 i H
_ 5] = KUIooWr ® KO > K = o o
W@ = & m — o =~ @ 0 o2 KK 2o
& <o g Sl o OF oy MW E
y O g o oW + H ~ W m W
x4 0w ok ow oF o 5 T 4 5 o
S n R L o Hoc
7] Foxm 0 H o p0 - @ U qpo

2 SEXOX= 55 2oz FoE|0{ ALt



Al

K-
11

S
{oF

o1l

2

ot M2 o

N
1

P& o|=
10|

| M| 2 (sarcoplasmic

o, R A0

—

—

P

o7t E0E|7| = StQICt db/db OFRA REHS 0|850 AFE K|

reticulum)

Ct.

0
&l

KK

| £ *AK]

o
[

!

sToi7t =

7|

00
Tl

_

Al

Ki

4

K4

i

of &E|7|&= SHRUCH

II. Hel|7|™

X ALES] #

=
S

4

N

104
<d
uo

3

tot

I.

A+ S7tet

§, O EZ2 =20t

ZIANE STHAZ7|2

= A

Al
(=]

|

=

Of |ArRF MR} AL

—

=

71

=d, XEYst4it=(advanced glycation end products)

F

=]
=}
At

N

]

P

ol¢ SO[tt. o] &2

2

= A0o|ch(Aad 1, a8 2, # 1)

Vif RS RESH &

A
o

i



Impaired calcium homeostasis
Alteration of substrates utilization
Lipotoxicity
Glucotoxicity, Advanced Glycation End Products
Mitochondrial dysfunction
Increased oxidative stress
Renin-angiotensin-aldosterone system activation
Cardiac dysautonomy

Y

Myocardial fibrosis
Myocardial steatosis
Increased myocardial cell death

f Y

N

Morphological abnormalities Functional alteration

LV concentric remodelling and Longitudinal systolic impairment

hypertrophy Radial systolic impairment

Alteration of LV remodelling with | | Alteration of contractile reserve ?

advanced age Diastolic dysfunction (influenced
by co-factors)

J= 1 Y M2S59 HEfMEZ| (Ernande L, Derumeaux G. Diabetic cardiomyopathy: Myth or

reality? Archives of Cardovascular Disease 2012;105:218-225.)



™ FFAs and TG

~—Cardiac Dysfunction_—
DIABETIC CARDIOMYOPATHY j
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(TG, triglycerides; GLUTSs, glucose transporters; PDK4, pyruvate dehydrogenase kinase 4; MCD,
malonyl-coenzyme A decarboxylase; MCoA, malonyl-coenzyme A; ACoA, acetyl-coenzyme A; ACC,
acetyl coenzyme A carboxylase; CPT1, carnitine palmitoyl-transferase 1; PDH, pyruvate
dehydrogenase; CE, cardiac efficiency; PKC, protein kinase C; and AGE, glycation end products.)
(Boudina S. Abel ED. Diabetic cardiomyopathy revisited. Circulation 2007;115:3213-23))
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Cause Mechanism

Impaired calcium handling Altered calcium homeostasis by reducing Na*/Ca™" exchanger activity, SERCA activity and SR Ca™t uptake

Increased oxidative stress Increased ROS production, AGE formation and association between ROS and NO lead to myocardial apoptosis
and cardiac ischemia
Altered metabolism Decreased glucose oxidation and increased FA-beta oxidation cause cardiac inefficiency, pyruate oxidation
results in apoptosis
Mitochondrial dysfunction Attenuated ATP production and mitochondrial uncoupling
Cardiac autonomic Decreased sympathetic/parasympathetic myocardial innervation with impaired ventricular diastolic filling
neuropathy
Vasculopathy and Abnormal VEGF expression leads to cardiac dysfunction and diabetic capillaries cause periarterial fibrosis
microangiopathy
Activation of RAS Myocardial fibrosis and apoptosis
Ton channel abnormalities Depressed [, activity and prolonged action potential may be responsible for cardiac diastolic dysfunction

Na/Ca** sodium/calcium exchanger, SERCA sarcoplasmic reticulum Ca’"-ATPase, SR sarc oplasmic reticulum, ROS reactive oxygen species,
AGE advanced glycation end-product, NO nitric oxide, FA fatty acid, VEGF vascular endothelial growth factor, RAS renin-angiotensin system,
1, calcium-independent transient outward current
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