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PACEMAKER 

Pacemaker is the SA(sinoatrial) node because it has maximum frequency of 
AP(action potential) genesis 
It has pacemaker or pre-potential phase IV so, pacemaker due to 

Closure of potassium channels which creates the upward slope 
o Funny/leaky sodium dhannels 
o Calcium t channels 

CARDIAC CYCLE - 01sEC 
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The slowest conduction is AV node and produce AV delay of 0.1sec 
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c- Isovolumetric contraction which causes tricuspid bulging into the atria 
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VOLUME CHANGES 

END DIASTOLIC VOLUME (EDV) 
Volume filled during diastole 
Normal value is 120ml 

Depends on venous return (VR) 

Factors that help to maintain VR/Increase VR 

o Inspiration, 
o Supine position, 
o Sympathetic venoconstriction (a1). 
o Calf muscles, 

o Deep fascia 

Venous valves 

STROKE VOLUME (SV) 

Increase in EDV wOuld increase Load on ventricle before contraction. Hence called as 

preload 

It is blood ejected per beat 
Normal is 0-80ml 

EJECTION FRACTION (EF) 
Percentage ejected per beat 

v 

Normal is 65% 

Ejection fraction= Stroke volune x 100 

End diastolic volume 

END SYSTOLIC VOLUME (ESV) 
Blood left after ejection 

EJ SV 

EDV 

ESV = EDV 

" End systolic volume = End diastolic volume - stroke volume 
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CARDIAC OUTPUT (Co) 
Blood pumped by each ventricle per minute 
Cardiac output=Stroke volume x heart rate 

FRANK STARLING (FS) LAW 

SV can be increased by Frank Starling (FS) law 
" It states that end diastolic volume is proportional to stroke volume 

rES Cyre 

130 

lonotropic- increase in calcium 

lonotropic agents 

Left shift-- increased stroke volume at same EDV. It is called as positive ionotropic 
effect 

Catecholamines- act through B1 and increase calcium in the muscles- more 
calcium=> more contraction 

Co = SV x HR 

Tnotnpir 

Digoxin- inhibit sodium potassium pump=> increase calcium in the muscles 
Exercise- hypertrophy- enable heart to pump more blood 

CATECHOLAMINES- via 

DIGOXIN (-JNa'k pump 

EXERCISE-Hypertrophy 
heart pumps more blood 

Increased heart rate => calcium accumulation because heart is beating very fast 
o This is called 'treppe' or 'staircase' effect 

tHEART RATE- heart beats 

Increase 

EDV SV 

calcium in the 

muscles 
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SUMMARY 

VESSEL 

Aorta 

Arteriole 

Veins 

SUMMARY 

Capillaries 

CO 

Increase n 

BLOOD VESSELS AND THEIR FUNCTIONS 

Positve ionotropic effect 

Increase CO by symnpathetic 

vessels 

Via B-1 

Capacitance 

NAME 

Wind Kessel vessel 

BLOOD FLOW REGULATION 

Resistance (R) 

Frank Starling law 

Increase 

Resistance vessel 

Flow = Pressure qradient (P) 

in EDV 

Exchange vessels 

Positve chronotropic effect 

Increase in 

HR 

PROPERTY 

Elastic recoiling 

Have maximum 

smooth muscle 

High stretchability/ 
compliance 
Permeable 

Minimal velocity 
Minimal diameter 

Laminar flow 

FUNCTION 

4/4 

Creates diastolic 

pressure and flow 

Control blood flow 

Stretch and store 

blood (50-60%)c 

For exchange 
Have Low resistance 

due to parallel 

arrangement 

Any organ can control its own flow with resistance, it is called as autorequlation. 
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