EXERCISE PHYSIOLOGY STUDY NOTES

The Nervous System

· Central Nervous System (CNS) – processes info from our senses, two areas = Brain, Spinal cord

· Peripheral Nervous System (PNS) – Links CNS to other parts of the body

Muscular System

Muscle Types

· Either Voluntary – we control these or Involuntary – we have no control over (heart)

· Smooth – e.g. Gut, bowel

· Skeletal – e.g. voluntary muscles

· Cardiac – e.g. Heart

· All muscle types – contract, extend, elastic, atrophy, hypertrophy

Sliding Filament Theory of Muscle contraction

· Interaction of Myosin (thick Filaments and have cross bridges) and Actin (thin Filaments)

· H Zone & I Band decrease, A Band & Z Line stays the same

Factors affecting Muscular Strength

· Cross sectional area, Muscle length, Age, Sex, Fibre types

Slow twitch (red) – contract slowly, endurance, tire slowly, produce slow 

force

Fast twitch (white) – contract quickly, power fibres, tire quickly, produce 

force quickly

Types of Muscular contractions

· Isotonic - load remains constant throughout movement e.g. Biceps curl

· Isometric  - muscle contracts against an immovable force e.g. Lifting a building

· Isokinetic- load changes as joint angle changes e.g. Hydraulic weights

· Eccentric - muscle contracts to control movement e.g. Slowly lowering weights

Circulatory System

The Blood

· Transporter, controls temperature, fluid balance, protects (clotting, infection)

Arteries – Carries blood away from Heart, Veins – Blood towards heart

Capillaries – O2/CO2 movement.

· Systemic circuit – carries blood to/from tissues, Pulmonary circuit – blood to/from Lungs

The Heart

· Must be able to label the different areas of the heart

· Functioning of the Heart


Heart Rate (HR) - affected by drugs, stress, exercise, illness


Stroke Volume (SV) – amount of blood ejected per beat, litres


Cardiac Output (Q) –amount of blood ejected by the heart per minute, 

litres per minute


Blood Pressure (BP) – Systolic/Diastolic, normal around 12/80 mmHg


Systolic = pressure when heart contracts, Diastolic = heart relaxes

Q = SV (/1000) * HR

Respiratory System

· Must be able label the lungs 

· The breathing process- Inspiration = Breathing in, Expiration = Breathing out

· Lung Volumes and Capacities

· Tidal Volume = amount of air breathed in and out

· Inspiratory Reserve Volume (IRV) = max expiration following quiet inspiration

· Expiratory Reserve Volume (ERV) = max expired following quiet expiration

· Vital Capacity (VC) = Max volume expired after max inspiration

· Residual Volume = volume left in lungs after max expiration

· Total Lung Capacity (TLC) = volume in the lungs at the end of maximum inspiration

Energy Systems

· ATP = a chemical provided in Carbos, fat & protein, produces energy for the 

body.

· ATP – PC System = immediate activity (0 – 10 secs), does not require O2

· Lactic System = short term activity (30 secs  - 2 Minutes), does not require O2, produces Lactic acid

· Aerobic System = long term activity (5mins +) requires O2

Physiological Responses to Exercise

· Cardiac Output
increases with exercise intensity up to exhaustion

· Stroke Volume 
increases, more blood to heart, more O2 required by 

muscles

· Heart Rate
increases, called Tachycardia because SV and Q increase

· Blood Pressure
increases, due o increased Q

· Ventilation

increases, need more O2

· VO2

increases, greater demand for O2 by working muscles

· A-V difference
increases, muscles become more efficient at extracting O 

from blood

· Blood Flow
more blood flow to muscles, lungs and heart

