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2006a(9): Outline the systemic cardiovascular response to exercise 
General: the heart is a demand pump → local tissue control of vascular beds 
determine the amount of blood required to meet local metabolic demands 
Exercise → able to ↑CO from 5l/min (rest) to 20-30l/min 
Muscle → rest 1L/min, exercise 20L/min 
Local Control: During exercise, local factors are 1° determinant of skeletal 
muscle blood flow 
Metabolic control: 1° mechanism 

- ↑metabolic demand of skeletal muscle 
o ↑requirement for O2, substrates for ATP production (glucose, FFA, 

ketones) 
o Need for removal of waste products (lactic acid, CO2)  
o ↑metabolite production, ↓pH, ↓pO2/↑pCO2, ↑K+, ↑adenosine 

- Effect: reflex dilation of capillary beds 
Vasoactive Substances production: 

- NO produced by exercising muscle 
Isotonic v Isometric exercise 

- Isotonic exercise → contraction and relaxation of muscle → leads to 
overall ↓TPR due to dilatation of capillary beds as mentioned above 

- Isometric exercise → sustained contraction of muscle → leads to 
compression of capillary beds and and overall ↑TPR due to ↑resistance 
within muscle beds 

Systemic Control: Less important in exercising muscle 
- Exercising muscle has ‘sympathetic cholinergic’ vasodilator nerve supply 
- Low circulating adrenaline → vasodilates (β2 stimulation) 
- High circulating adrenaline → vasoconstricts (α stimulation) → overrun by 

local control 
Skin → exercising 1° systemic control 

- Exercise → ↑metabolic activity of muscle → heat production 
- Dilation of cutaneous capillary beds and A-V fistulae → ↑heat loss through 

skin 
- ↑apocrine sweat gland activity → ↑heat loss through water evaporation 
- Overall effect → ↑blood flow to skin to ↑heat loss 

Splanchnic blood flow → during exercise under systemic control 
- ↓splanchnic blood flow via SNS vasoconstriction 
- Diverts blood from non-active sites to ↑availability of blood for muscle 

Catecholamine production 
- Adrenaline / NA production from adrenal glands 

o Stimulates heart (β1 receptors) 
o Stimulates vascular α2 receptors 

- Similar effect to SNS stimulation 
SNS activation 

- Exercise stimulates cardiovascular and respiratory centres of medulla 
o ↑SNS stimulation of heart (occurs in anticipation of exercise as 

well) 
 ↑HR, ↑SV, ↑contractility → ↑CO 
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 Venoconstriction → ↓capacitance of venous system 
- Also aided by muscle pump with exercise to ↑tendency for venous return 

and ↑CO 
- Overall effect is to ↑equilibrium point 

b/n VR and CO by ↑mean systemic 
filling pressure 

Respiratory 
- Stimulation of medullary respiratory 

centre 
o Chemoreceptor activation 
o SNS activation 

- Overall effect → ↑MV via ↑RR, ↑TV 
- Acts as thoracic pump which aids in VR and CO in a phasic manner 

O2 carriage 
- Exercise → Bohr Effect 

o Right shift in OHDC in response to ↑pCO2, ↓pO2, ↑H+, ↓pH, ↑2,3-
DPG production 

- Overall effect – improve loading of O2 at 
the lung capillary and improve off-loading 
at active tissue 

 


