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Muscles CANNOT push - so they work in
antagonistic pairs.

Isatonic muscle contraction - a muscle contracts and
movement is present
Concentric
Whilst one muscle pulls (the agonist). contraction - ™ contraction -
lts pair muscle will relax (the muscle shortens el muscle lengthens
antagonist). H“"F'""
generating force
when a muscle

contracts but its

oppeosing force
All muscles are made up of individual fibres.

Muscle fibres can either be -
Slow oxidative (type | - slow twitch)
Fast oxidative glycolytic (type lla - fast twitch)
length does not Fast glycolytic (type lIX - fast twitch)
change.
Slow Oxidative Fast Oxidative Fast Glycolyti
Fixator Muscles - a (typel) Glycolytic (type lla)

muscle that stabilises Slow Twitch
one part of the body
while another part

aves.

Fast Twitch
Slaw Cantrations

(Type IIX)
Skeletal muscles

Fast Twitch
Fast Contractions Wery Fast Contractions
Asrobic Activity Fatigue relatively quickly  Fatigue very quickly
e.g9. Marathon e.g. B00m e.g. 100m
only contract when
stimulated by . Most muscles
electrical impulses AP' PIlEd Anutnm}r & contain both slow
from the central I o AVETGYSIVEY U (TET LTRSS BTN and fast twitch
nervous system muscle fibres. J
(CNS) However,
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_ Deoxygenated blood to
the lungs via the

Oxygenated blood to pulmenary arteries

the heart via the

pulmanary veins

The Systemic Circuit carries...

Deoxygenated
slood to the heart

via the vena cava

—  Oxygenated blood to
P the body via aorta.

During exercise, blood must be
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The cardiac conduction system is a group
of cells found in the wall of the heart.

The heart is myogenic, meaning it is

capable of generating its own ebectrical

impulses
| | |
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Cardiac Conduction System
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Wenbricular Contractsn

Stroke Volume - The
volume of blood pumped
out by the heart
ventricles in each

cantraction

distributed to the areas of the Cardiac Qutput - The
gy Physiology - " oty thehaart
In arder te do this, blood Row s 2 = a
privtemirmmroatll Cardiovascular System eiviches o it
mechanism called vascular
shunting.
J Venous Return -
oo fonbe The flow of blood back to the
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Sympathetic system
increases the number
of cardiac impulses,
increasing heart rate

g The vasemotor is located in the

Medulla Oblongata in the brain
and is responsible for the

regulation of heart rate, blood

pressure and the redistribution
of blood flow. (e.g. during exercise).
Vasadilate Parasympathetic
d artery system decreases the
number of cardioc
impulses, decreasing
heart rate
Normal (e.g. at rest).
artery

arling's Law - Stroke volu
increases in response to an

Vasaconstricted

increase in venous return.
artery
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Venous return mechanisms -

1. The Skeletal Muscle Pump

L

2. The Respiratory Pump

3. Pocket Valves



The Respiratory system has two tunctions:

l. Pulmonory ventilation: = el The diaphragm changes shape during
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neprabion conceps of diffusion, partial
Sternocleidemastoid and pressure and concentration
Pectoralis Minor couse a s Exchange - radients
Shernockedomatoid . Where the waste 9
greater expansion of the et carbo
rib coge and sternum. dioxide -ﬂl:[:ﬂ!:ﬂ't E:::gn: will diffuse down
r own concentration
They result in the increase u:}f::: :;::n:?:h gradient
tuxtaralia Minor nlzlung volume, mr:_;ng :l the blood.
o PrEIE 979%™ This takes place in the
n at rest, increasi heoli
the depth of breath. a »
Expirotion The Respiratery Control Centre (RCC) is located in the
Internal intercostals .. m?'l"'lh eblengata.
) and rectus abdominis It receives infermation from sensery nerves and sends
— create a greater signals to motor nerves to change rote of respiratory
| intercestab muscle contraction.

dewn and inward
mavement of the rib
coge and sternum.

Regulation of Breathing

The valurme in the H'

lung is decreased,
rnnurling the pressure
in the thoracic cavity
increases, forcng
mare air out than at
rest.

Chemical contral -

:f chemoreceptors.
MNeural contrel -
H'mrrnnramphrs, baroreceptors
and proprioceptors.




Aerobic Respiration
The usual process for releasing energy
for your muscles - occurs WITH oxygen.

The equation for aerobic respiration -

Glucose + Oxygen

Energy + CO2 +Water

The ATP moalecule is

The continuval breakdown and

Anaerobic Respiration
This is when your muscles have to work
at a very intense level - occurs

WITHOUT oxygen.

2 equation for anaerobic respiration -

Glucose = Energy + Lactic acid

Exothermic reaction - gives off heat/energy.
Endothermic reaction - requires heat/energy

There are two anaerobic energy

how your energy is ! .
stored and used in the resynthesis of ATP is known as systems -
body. a coupled reaction. ‘ )
Up to 38 ATP are .
produced across the 3 1. ATP-PC Eﬁwﬂll;:sr;:;m
stages. Aerobic u:::z:rss::::n-s involved System (Laactic Acid Sysham)
Lactate s Srehes AT ANY ONE TIME ALL ENERGY
Accumulation - the . s Lyc . SYSTEMS WILL BE IN USE BUT ONE
as a result of
anaerobic activity. VO?2 max is the
Lactate threshold - Applied Anatomy & maximum volume
. . oxygen can
the point d L
lssisasvclll | Physiology - Energy Systems | Bl
lactic acid quickly wnrhlrr_g‘mustlns
accumulates in the Repays the oxygen  After exercise, post exercise o .
blooad. debt and begins te oxygen consumption (EPOC)
break dewn lactic acid will take place - it is the
OBLA (onset of T volume of oxygen consumed
blood |‘f""“‘“ To resaturate n rn::;:’y wﬂw
accumulation) - the myoglobin with ng rate. The intensity of traini
point at which blood . o
o i oxXygen T—— Fﬂql.llr‘ﬂ!il-ﬂﬂﬂ-l'ﬂﬂ't. work-
ctate levels go ATP level rest ratios to insure the
above 4 n:u‘llmlas 5 training targets the
per litre. Altitude's effect on body systems correct energy system.
Buffering Capacity - At higher altitudes, barometric pressure -
'H'H!I:gh-ii‘tfﬂ‘f decreases, so there is less oxygen in the Thermo gulﬂilﬂﬂ
hydrogen air. Muscular contractions and
carbonate ions to Therefore partial pressure of oxygen is chemical reactions preduce
neutralise these less than at sea level, meaning that metabolic heat, which may not
effects of lactic acid. oxygen delivery is slower as the diffusion be removed from the bady
rate decreases. quickly enough, mu;ing‘ further
body temperature rises.
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Benefits of altitude training -

" . |:
= S incincid composant of recover 1- hwwp m..l 1hi_i. COMn Cause @
erythropoietin production cardiovascular
L 2. This increases red bload cell drift - an
o production. upward drift in v
; — 3. Oxygen extraction becomes heart rate.

mare efficient.



