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Events of the cardiac cycle



sarcomere

Contractile force is the result of 

sarcomere shortening
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Myocardial contractility = 

Ca2+-concentration + Ca2+-sensitivity
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Myocardial contractility = 

Ca2+-concentration + Ca2+-sensitivity



Action potential, Ca2+ transient, 

contraction



Cardiac preload and afterload



Cardiac cycle and cardiac work



Ventricular function curves



Increased preload and afterload



Responses on changes in loading 
conditions and contractility



Cardiac cycle and cardiac work



Increased

preload

Increased

afterload



Contractile 

function and 

myofilaments



Contractile proteins



Actin-myosin cycle



Ca2+ - force relationship



The effects of ischaemic metabolites (Pi and 

low pH) on the Ca2+ - force relationship



Length – tension 
relationship

and 

its explanation
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Intracellular Ca2+ balance



Force – frequency relationship



 - adrenergic regulation of contractility
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 - adrenergic signaling in cardiomyocytes 

Fischmeister et al.,



GTP

cGMP

GTP

cGMP

Ext. ICNG

Int.

 

ANP, BNP

A

pGC

sGC

NO

Cyclic nucleotide (cGMP) compartmentation in cardiomyocytes

PDE2

PDE5

PKG

PKG

Fischmeister et al.,



PDE3BPI3Kγ

PDE4B

PDE3

PDE4D3

PDE3A

Gs

Gi

T-tubule

RyR2

-AR

-AR

A
K

A
P

1
5

Ca2+

mAKAP

CST2 PP2A PP1
S

e
rc

a
2

PDE2

Ca2+

Ca2+

nucleus

CREB

cAMP

m
A

K
A

P

Epac1

ICER PDE3A

ERK5
PDE4D3

myofilaments

in

out

cAMP

PKA

myomegalin

PDE4D3

Gs

AKAP79

arrestin

PDE4D5

PLB

AC

A
K

A
P

7
9

AKAP18δ

PDE3A

PDE1

LTCC

Sarcoplasmic

Reticulum

PDE8

A
K

A
P

-l
b

c

PKD

PKC

sGC

pGC

PDE5
PDE2

cGMP

cGMP

Cyclic nucleotide microdomains in cardiomyocytes

Fischmeister et al.,



Ventricular function curves



Measures of myocardial contractile state 
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