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Exercise physiology is categorized into four broad categories :
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Body preparation , Muscle physiology , Blood circulation physiology , Breath physiology
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Man’s body should benefit proper preparation in order to function its duties efficiently in lifetime
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In other words, it is to have the necessary energy to go on with its duties perfectly . Speaking of
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Body preparation means having the sort of heart, blood vessels ,lungs, muscles able to run their
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functions accurately and take part in all activities at which common people are unable. There are
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various factors influential in the body training among which four influential ones effect their
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roles more considerably(muscle power, muscle stability ,muscle flexibility ,heart/lungs stability)
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Muscle power
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As proved, muscle composes about ¢+ percent of the body. The muscles produce energy inside
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Themselves known as muscle power which is measurable. The most known factor in body prep-
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aration is the potentiality of the muscles to impose force or stand against it.Power-exercises is of
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The factors that cause the muscle treads to increase in volume and thus increases one’s ability to
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Produce power. This increase can be have nerve initiations(calling up for more treads along with
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The stimulation of bigger nerve -muscular units) or be the result of the increase in the release of
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more calcium ions or the increase of contact between actin and mivesin.Muscle power is of great
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Importance in various exercises . There are numerous men and women with weak arms and
shoulders , the problem which may end them to the disability of doing daily exercises or cause

them face with pain at higher ages .
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Muscle Stability
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Muscles save energy in themselves. It causes the muscles to go on with their functions for long.
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This is called muscle stability which proves the capacity of a muscle or a group of muscles for a
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steady contraction.Muscle stability is often misunderstood with muscle power,however it should
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be put into consideration that muscle stability is the ability to apply and conserve this ability for
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a long period of time. For instance, in the activities like snow plow, cleaning up, mowing the
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Lawn, or gymnastics, muscle stability has a fundamental role to be improved by regular
exercises.
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Muscle Flexibility
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The capability to use the muscles, in their broadest movement by the joint, is known as flexibility
sl 1258 3 sle s Cnaal ) (lanas (Kol 3 dale (4
This major factor is of fundamental appreciation in body preparation .
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Physical exercises cause the increase of the joint capabilities in bowing and turning , resulting in
the improvement of the muscle abilities.
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In low flexibility of the muscles , the body faces moving limitations.
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Flexibility is effective in daily practices requiring softness such as gardening and home keeping.
S KAy s cp) ) e G0y 5 e 5 50 ecSiulia § 3 R o

This will be more influential in gymnastics, track and field and the like.
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Heart and Lungs Stability
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Many of the scientists and the sport physiologists believe that heart and lungs stability are of
more significance in the body preparation ; some others believe that it is exactly the contrary.
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However records prove that heart stability is of basic factors of body preparation which can be
improved through hard stability-exercises .
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The Physiology of the Muscles
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Muscles are the means to convert the nourishing material into mechanical energy .
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Muscle contraction : If the length of the muscle is fixed during contraction, the contraction is
called co-length .
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In this type of contraction, the object is not moved and the whole energy is converted into heat,

D 0248 e 3 pde Caely 4S ay & e (U aa) 1) bl O 2 sE e o 2l ol 58 4y agaale el S)
Asdla s 1,8 0 ) Al

while if the contraction leads the muscle into shortening, the contraction is called co-tension
which leads the object standing against the muscle to move .

The speed of muscle contraction has a contrary ratio with the weight of the object .
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When there is no power against the muscle, the muscle contracts in no time, though if the
opposing power increases gradually, the speed of the muscle contraction decreases .
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When the opposing power equals the muscle, the speed of muscle shortening—contraction - stops.
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Energy Sources
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In order to contract, muscle needs energy .
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The major source of muscle energy is tri-phosphate, a little of which exists in the muscle
releasing a great amount of energy .
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Cratine-phosphate is another source of energy which is stored in the muscle cells .
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If the amount of the Adnozine tri-phosphate in a cell excesses, the extra energy is used to
produce cratine-phosphate .
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And therefore more amount of energy is stored .
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As soon as the adnozine tri- phosphate is stored in the muscle, the existing cratine phosphate
converts into adnozine tri-phosphate in no time ,
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cratine phosphate , then fixes the amount of adnozine tri-phosphate in the muscle .
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The energy acquired from the cratine phosphate and the adnozine tri-phosphate supply the
needed energy just for a short while,
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therefore there should exist another source of energy for the long-time severe physical activities.
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This energy is supplied through analyzing glycogen , and since this reaction takes place exposing
to oxygen, it is called oxygenic .
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When the amount of oxygen is not sufficient in these chemical reactions, lactic acid is produced.
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A major part of the lactic acid is again converted into glucose and glycogen, some of which
remains in the muscle .
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In hard long term exercises , and particularly those who are of low physical preparation,
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the reason that the muscles are tired is because of the resido of lactic acid in the muscles ;
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tiring is of a direct ratio with the amount of existing lactic acid in the muscles .
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In the body energy is produced in three ways, two of which need no oxygen to produce adnozine
tri-phosphate (non-oxygenic)
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In the third way (oxygenic) , oxygen is crucially necessary .
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In sports like javelin throw, disc throw , )+ + meter running, diving and the ones in which the
time to perform the activity is rather short ( nearly ) + seconds)
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and in which the activity takes place with the highest of severity, the energy needed is supplied
through this system .
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Adnozine tri-phosphate and cratine exists stored in the muscle
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and supplies the needed energy during the activity .
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In this system there is no need to oxygen to supply the energy (non-oxygenic) .
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In sports that go on between one to three minutes
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such as wrestling and ¢+ and A+« meter running, the energy needed is supplied through this
way
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While performing these activities, the energy in the muscles is not sufficient,
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Thus the existing glucose inside the muscle converts into lactic acid and adnozine tri-phosphate.
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In deed , glucose, in this system, is the major factor to supply the energy for the muscles .
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Oxygenic System
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Any living creature needs energy to go on living and have its physical activities .
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In a few minutes, if oxygen is not supplied to the body,
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neither is there any adnozine tri-phosphate made in the body, nor is there any energy remained in
it, and consequently the living process is stopped .
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In sports lasting over three minutes ,
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the muscles get the needed energy through analyzing the nourishes while exposing to oxygen .
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In marathon running, climbing,...the needed adnozine tri-phosphate is supplied through this way.
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Proteines, glucogens and fats are of the nourishes used in this system .
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And has the uppermost quantity of adnozine tri-phosphate production, as well .

OJaeas) al g g 4ly) clla 4y il
Returning to the original position and oxygen debt
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As mentioned before, in order that the body changes into the activity form, after resting
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a set of various reactions takes place in the muscles in order to acquire the needed energy .
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The change of the body into the resting position, after activity, is of major importance, too.
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This procedure is called “the change into the original position * or “recovery” .
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The oxygen , stored in the body, is used for the body metabolism in heavy activities ,
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therefore, the amount of the oxygen used should be supplied while resting
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and the lactic acid piled in the muscles is extracted out from the muscle-cells(both oxygenic)
iy & G Sl al g 1 4y G ) s 5
The missing energy in the body is called “debt oxygen™ .
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The amount of oxygen debt is equal with the quantity of the needed oxygen during an activity.
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If the type of the activity is soft , long and moderate ,
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body can take the needed oxygen, and there will be no need to have oxygen debt.
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However, if the activity is heavy , in a way that
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the athlete has to go on with the activity with the shortage of oxygen, he comes to oxygen debt .
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The length of the time needed by the body to go back into its original situation, depends on the
Ala Ol D25 43 ) 50uS) G eae J5l A8 YL Y o lacullad ) ey
The length of the time and physical feature. After the activities, oxygen amount reduces severely
Ay )5S0 Clla 43 U3 g e 4ulS oy 4y ok Gl ) L)
in the first ¥ or ¥ minutes, but the severity is gradually reduced until it comes to a moderate state.
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Instead of resting, if the athlete performs simple activities after athletic ones ,such as walking
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and moderate running (cooling), the lactic acid inside the body will be left out faster .
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Blood Circulation Physiology
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Blood circulation section is composed of the blood vessels and the heart in which dark and light
blood circulates.
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Through the process of hard pumping, the heart sends the light blood through lung venus,
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and on the other side, the upper and lower arteries return the dark blood to the heart .
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apart from the lung artery which returns the light and black blood to the heart .
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Body cells are continuously in operation,
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And metabolize some materials and give out some others to go on with their existence .
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Blood circulation is in charge of supporting the cells with metabolizing materials and giving out
the waste .
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The heart consists four pits : two pits in the right side and two ones in the left side .
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The two upper pits are called auricles and the two lower pits are called labyrinths.
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Labyrinth makes the body circulate in the vessels,
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and if the labyrinth stops contracting, the blood circulation will stop .
W Wby (sl 3 Gy 50 O S8 5 Y L3 O el aS il a g i 4l il JSG

The shape of a heart is similar to a cone whose base is on top and the peak, beneath at the
endmost of the labyrinths.
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At the beats, both auricles contract simultaneously; a short time after, both labyrinths contract.
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After this contraction, there’s a longer stop, considered as the heart rest .
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The time length of the labyrinth contraction is +/¥ sec.; the expansion period is */° sec. in .
adults
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A complete cycle of this procedure lasts /A seconds .
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Therefore, every minute nearly v+ heart cycles take place which is known as heart beats .
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Eight percent of the body weight is blood,
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thus a body of seventy kilos consists of five to six liters of blood .
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Hemo-balls form the major part of the blood.
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Lack of oxygen leads to the increase of these balls.
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This is the reason why athletes are not able to leave world records in sever high altitudes
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as in such altitudes the oxygen is relatively low in the air breathed and the athlete cannot
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easily get the needed oxygen while doing the exercise, thus it causes a bad effect in his activities.

ol (g 591 5 5
Breathing Physiology
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According to Physiology, breathing is the absorb of oxygen and the reject of carbon anhydride
by the living cell, no matter if it is a plant cell or a cell of an animal body.
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Breathing is distinguished in two steps :
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Inhale : transferring air into the lungs,
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transferring oxygen from lungs to the blood, then carbon anhydride transfer from blood to lungs
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Cell breathe : Includes the absorb of oxygen and production of carbon anhydride by the cells
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Diaphragm contraction and lowering in abdomen zone causes chest to expand downwards.
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Simultaneously, the abdomen muscles loosens gradually,
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and along with the contraction of the inter-rib muscles, the ribs are drawn upwards
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pushing the wager bone forward, taking the chest backward and enlarging it by the sides.
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Enlarging the volume of the chest, the existing pressure in the lungs will be less than outside
e ) Jaa 4 o8 &S a ey
Reasoning in the movement of the air into the lungs.
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It goes on till the air pressure inside equals the pressure outside. This procedure is called inhale.
AR a1 YL Jlee) 448
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Exhale is the result of loosing the inhale muscles and the lungs returning to their previous state
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Diaphragm when gone upward and chest volume gone back to its original state, so lung pressure
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exceeds the outside pressure; air goes out as long as the pressure of lungs equals outside pressure
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Current Volume and Lung in-ex-hales
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The volume of the air transferred into the lungs is called current volume
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in-ex-hale is the current volume multiplied by the number of the breath movements per minute.
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During an exercise, the number of breath movements increases and becomes deeper
2 pign Jlad (o)l 5 (oed Lranaale (2555 225 slellad j24S s U
So far as in sever exercises, both inhale and exhale muscle become active
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and in-ex-hale volume increases up to one hundred litters a minute, however,
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this increase, if exceeds one hundred litters a minute, will be of no use in oxygen absorption ,
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for it seems that the heart and breath muscles restrict the transfer of extra oxygen to the textures.
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