PI\pPHYSIOLOGY

TEA 135

Physical and Physiological Factors Affecting

athletic Performance

[ Very important

O Extra information
B Terms

Take care of your body, it is the only place
that you have to live in !

Contact us : Physiology435@gmail.com



Objectives

KKnow the 3 metabolic systems exceedingly important in understanding the limits of \

physical activity.

= know recovery of the aerobic system after exercise and O2 dept.

= Understand the Effects of smoking on pulmonary ventilation in exercise &effect of heart
disease.

= Know effect of some drugs on athletes performance.

= Know the causes and effect of fatigue on sport performance.

\'Identify overtraining syndrome. /

Contact us : Physiology435@gmail.com
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EAMA 35 Metabolic system

-

There are 3 metabolic system exceedingly important in
understanding the limit of physical activity :

Phosphagen Glycogen-lactic

: Aerobic system
system acid system y

Contact us : Physiology435@gmail.com



Each one of the last 2 high energy phosphate bonds store 7300 calories
which are used to energize the muscle contractile process

: some
Adenosine energy

little bit alot of
energy energy

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Adenosine triphosphate (ATP)

_____________________________________
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All ATP in muscle is It is essential to form

bord ATP sufficient for only 3 new ATP
to;nDPcfc)P?gr? rrtesmoval SECONGS B muSCiE S Dl 7 (B

Removal of one i
power during performance :
of one more forms ;

HO  OH

AMP (enough for one half of short athletic Ribose

of a 50 meter dash) events.

Adenosine
Adenosine monophosphate (AMP)
Adenosine diphosphate  ADP.
Adenosine tiphosphate ATP
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Phosphocreatine - creatine system

Phosphocreatine - creatine system = creatine-phosphate system (creatine PO3 ):

= Contain high energy phosphate bond has 10300 calories\mole , so CP "creatine phosphate” provide
enough energy to reconstruct high energy bond of ATP. “Reconstruct sl sale)

= PMuscle cell have 2-4 times as much CP as ATP.

= Energy transfer from CP to ATP occurs within a small fraction of second. Therefore , energy of
muscle CP is available for contraction just as stored energy of ATP.

i + Phosphocreatine-creatine : ATP - (583 A 5301 48Ul Liylas, i
i * Most muscle cells have 2-4 times as much CP as ATP i
i ATP e &l ge sl (O yar ST EOLmall & i 8 il S Jing |
| e ST 0S5 a4 U 1Y |

* The presence of CP = there is energy for formation of ATP =there is energy for muscle contraction.

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=BR3dDO1Sz0E&feature=youtu.be

PHYSIOLOGY Phosphocreatine - creatine system
EAMA3BS “EXTRA”

Muscle at rest I W

ATP from metabolism + creatine —— ADP + phosphocreatine

-

Working muscle l

Phosphocreatine + ADP crc_eatlne = Creatine + ATP
kKinase |

needed for

'

B Myosin ATPase (contraction)

e Ca?*-ATPase (relaxation)

e Na*-K* ATPase (restores ions
that cross cell membrane during
action potential to their original

Video compartments)

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=t6AwXiWyybk
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Phosphagen energy system

=

Phosphagen energy system:

= |t is formed of [combined amount of cell ATP + CP] together provide maximal
muscle power for 8-10 seconds (enough for 100 meter run).

= Energy of phosphagen system is useful for maximal short bursts of muscle power.

* Phosphagen energy system = (CP + ATP)

* Notice that :
ATP system > 3 sec./ Phosphagenenergy system > 8-10 sec.

. *  Phosphagenenergy system : ( Ols A o i) dxy oy 458 48 ja
ALl 13 35l % o )5 A e ST S 1 L
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Glycogen-lactic acid system

-

Anaerobic metabolism ( glycolysis):

Stored glycogen ]
- During glycolysis : glycogen of the muscle split into glucose )
( Glycogenolysis ) without use of O2. Glucose ]
- Then each glucose split into : / \
2 pyruvic acid + energy to form 4ATP | T P
[ for each one glucose molecule ] 4 ATP ' 2 pyruvic acid

mitochondria
in presence of O2

. e s . . Insufficient O2
- Then pyruvic acid in the mitochondria in presence of O2

will form more ATP (oxidative stage).

- - . . Lactic acid
- When there is insufficient O2 most of pyruvic acid diffuse to Will form
converts into lactic acid which diffuse to blood stream. blood more ATP
stream

i G!ycogen-lactic acid system [Anaerobic metabolism( glycolysis) ]: E
U RIS R R JER TR IS FU P N W 3 :
! Every glucose molecule thgn splits into : 4 ATP + 2 Pyruvic acid :
LATP e ) 3y Lss Sy )ﬂy 2ic Mitochondria g;\ 4>% Pyruvic acid A !
|t Glanll sl alic aaf o8 ¢ CmnSY) Gl (B s JSS Al of 5 o 1 :
AL e el likaad cpanSY) Led A sh(oxidative stage) oes Als e (& JAxPyruvic aciddl !
oehime 28 G 5 iU Games ) Jsaios Pyruvic acid U gpseSY) g ase Js )
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https://www.youtube.com/watch?v=PU3yd5NkLkY
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Glycogen-lactic acid system

-

* Glycogen-lactic acid system can form ATP molecules (Anaerobically ) 2.5 times as rapidly as can
oxidative mechanism of mitochondria.

" Anaerobic Glycolysis can provide large ATP amounts needed for short - moderate periods of
muscle contraction ( /2 as rapid as phosphagen system) .

» Glycogen-lactic acid system provide |.3-1.6 minutes of maximal muscle activity
( 8-10 seconds provided by phosphagen system) .

st o Tl ol LS g 5l oS ) DS lal) 5oy o ey 35Sl () dlimall 35 s sl om sSal) Dl €y s 28U Loaltia) g Alianll ] o vie |
gaal ¢l jaill ie Llle @b Caany GlaCU) e + A8l G Ja it uanSY) g5 oo Alla by Al (5 3a WA 58 o ) LSy 0 JaSi (panSY) |

i sk By allaty Y 38 phall 03¢ U 25 Y e 0 |

. Lactic acid : in blood stream > fatigue / it can be used to produce ATP. ‘

. * Anaerobic Glycolysis can provide large ATP amounts needed for short —moderate periods of muscle contraction

| (Y2as rapid as phosphagen system) : phosphagen system JI (o (Uad ) J skl & il yaiasy 4l iny Las

| » Glycogen-lactic acid system provide : 1.3-1.6 minutes [ not enough for 3 minutes exercise ]
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https://www.youtube.com/watch?v=PU3yd5NkLkY&feature=youtu.be

PHYSIOLOGY :
TEAM4 35 Aerobic process

Aerobic process :

- Oxidation of foodstuffs ( glucose, amino acid , fatty acid ) in the mitochondria
in presence of O2 produces energy that coverts AMP(1) to ADP(2) to ATP(3)

- Supply energy for Unlimited time.

Leat 43l ) il el (e Unal il a2 5 (g S0V J5 Aludiry G S5 550 a8 35S shad) Jla ) AU LY il o8 (e Uil 8 Gany Le g 5 A sgdl alailly pUaill 138 any |
| Az sal) o) il (5 )5 e s 5 A8 Lals) a STy |
. Both the anaerobic and aerobic systems are working at the beginning of exercise. 1
|« The anaerobic system is providing most of the energy at first. BUT as the duration of exercise increases the aerobic system kicks in and becomes

the main supplier of energy to our body.
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https://www.youtube.com/watch?v=eqWJbELIB68

Differences between 3 systems

* All the process as a whole will give us :

System Moles of ATP/min Endurance time
Phosphagen system 4 moles 8 — 10 seconds
Glycogen-lactic acid system 2.5 moles |.3 — 1.6 minutes
Aerobic system | mole Unlimited time as long as
nutrients last

Contact us : Physiology435@gmail.com



System Power
(rate of ATP
production)

phosphagen  very high

system

glycolysis high

aerobic system  low

Capacity Fuels Used

(total ability to

produce ATP)

very low creatine phosphate
stored ATP

low blood glucose
muscle & liver glycogen

very high blood glucose
muscle & liver glycogen
adipose & intramuscular fat

__________________________________________________________________

Phosphagen system

8-10 seconds (100 m)

——— 1.3-1.6 minutes (400 m)

Glycogen-lactic acid system
Aerobic respiration

Contact us : Physiology435@gmail.com



LI\PHYSIOLOGY Recovery of muscle metabolism

EAMA3BS

=

system after exercise

Energy from CP reconstitute ATP

Energy from glycogen-lactic acid system reconstitute phosphagen system (CP+ATP)

Energy from oxidative metabolism of aerobic system(food) reconstitute all other system

[glycogen-lactic acid system + phosphagen system (CP+ATP) ]

Lactic acid system reconstitution means Removal, how ? _

Contact us : Physiology435@gmail.com
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HYSIOLOGY Recovery of muscle metabolism
435 system after exercise

-

Lactic acid cause fatigue

if it accumulates in the muscle so it is
removed in 2 ways :

One portion converted into
pyruvic acid and oxidated by
tissues

remaining is changed into
glucose in liver

to replenish glycogen stores

“and give energy” of muscles

Contact us : Physiology435@gmail.com
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Oxygen Dept :

exercise

Recovery of aerobic system after

This is 1.5 liters of O2 should be repaid after exercise is over :

| 1.5 liters of O2 :

alactacid O2 dept
[3.5L]

lactic acid O2 dept
[81]

Contact us : Physiology435@gmail.com




t\PHYSIOLOGY Recovery of aerobic system after
TEAM435 -
exercise

9L

must consumed to reconstitute
phosphagen system and lactic acid system

T s

At first O uptake is high & fast to
[ 03L ] [ L ] [ 0251 ] [ UL ] § replenish stored O2 & phosphagen

system, then 40 minutes of lower level

2 L (stored)

)

:y:g‘f;ﬂ:] Cvc:iThbilil]Ed infg;;';ﬁis ds In lungs breathing O2 for lactic acid system
\ | removal
Y
Used within minute during exercise or for aerobic metabolsm
should be replenished by breathing extra amount of O2 over 2 Liters > 0 bl 3a 8 58l g pudl (il ok 00 pgela il o
and above the normal need. | 9 Liters>40 min 2 asls il o
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Recovery of muscle glycogen

= Depletion of glycogen stores by heavy exercise needs days to be replenished.

= On high Carbohydrates diet, recovery occurs in 2 days. |
= On high fat, high protein or on no food all show very little recovery. E

__________________________________________________________________________________________________

* Athlete should have high carbohydrates diet before exercise. .
* Not to participate in exhausting exercise during 48 hours preceding the event.

__________________________________________________________________________________________________

___________________________________________________________________________________________________

sl ol Il a5 ySI JAa) da s o S8 iy 2l e sy ) gl
Jshl 0 sSin saal) Gl das oy ganll 5l opig yd) e ading Sl Al IS ) Laiy
Ol ehal day < asn g S (e 808 laaS Jglis () ) saling Cpapeialy I palaSY) Gl
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PHYSIOLOGY

EAMA3BS

Nutrients used during muscle activity

-

During early stages of exercise and intense muscle activity :

* Body use CHO of muscle glycogen and blood glucose ,also fats as fatty acids and acetoacetic acid very
little amino acids.

* In endurance athletic (last longer than 4-5 hours and during exhaustion muscle) glycogen is depleted and
muscle depend on fats.

B cuilS )
CHO energy comes from muscle and liver glycogen. A gl oy el
¢ (clels 0ot )
G el
Glucose solution given to athletes to drink during athletic event supply tek 02

i 5 )
30-40% of energy required during prolonged event as marathon race. e

Contact us : Physiology435@gmail.com



PHYSIOLOGY Effects of Smoking on pulmonary
ventilation in exercise

TEA 135

|
|. Constriction of terminal bronchioles. E
2. Increases resistance of air flow into and out lung. |
3. Paralyse the cilia on respiratory epithelial cell surface. E
|
1

Smoke irritation causes:

| - increased fluid secretion into bronchial tree.
2- swelling of epithelial linings.

= All lead to fluid & waste accumulation and level of performance reduced.

=  Chronic smokers may develop Emphysema “obstruction of bronchioles / chronic bronchitis / destruction of alveoli”
so slight exercise cause respiratory pain.

Contact us : Physiology435@gmail.com



LI\PHYSIOLOGY Effects of heart disease and old age on athletic
performance

TEA 135

Cardiac disease :

E * Reduce cardiac output (C.O)

E * Reduce muscle power

'« Patient with CHF (chronic heart failure) can not climb the bed
L

. * Thereis 50% decrease in C.O between 18-80 years. |
E * Decrease in breathing capacity. !
i * Decrease muscle mass and power :

Contact us : Physiology435@gmail.com
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TEAM4 35 Effects Body Fluids And Salts In Exercise

Exercise for |hour during endurance athletic event causes 5-10 pounds of weight loss in hot humid atmosphere
due to sweat loss to remove metabolic waste heat, if sweating is intense may cause dehydration

Dehydration leads to:

[5 -10%] loss of weight lead to cramps, nausea
and serious effects so should be replaced by:

* Increase in heart-rate.
* Decreased stroke volume and cardiac output.
* Loss of enough sweat reduce performance.

e Sodium in form of fruit juice. .
Nausea : oLie

I I
I I

I I

| |

I I

I I

I I

. . 1 |

* Constant rise in body temperature. i * Sodium tablets or supplemental fluids contain potassium. |
I I

I I

| |

I I

: Cramps : <laids :

| |

i Aldosterone is a steroid hormone secreted by adrenal gland serves as the principal regulator of the salt and
i water balance of the body The biological action of aldosterone is to increase the retention of sodium and
i water and to increase the excretion of potassium by the kidneys [ sodium-retaining hormone ].

-~ Dr.Faten

Am o, asked: what is
1! the effect of
aldosterone?

Contact us : Physiology435@gmail.com
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___________________________________________________________

* Caffeine increase athletes performance.

- —————

'''''''''''''''''''''''''''''''''''''''''' They have harmful side-effects

______________________________________________________

. N such as :

* Anabolic steroids and androgens
( Example :Testosterone ) :

 Raised blood pressure .

* They increase risk of heart attacks

- These are used by some athletes(of both sexes)
due to hypertension.

* |n males male sex hormones
decrease testicular functions &
decrease natural testosterone.

2) allow the athlete to train harder
3) enhance their physical performance

- Their use in sport competitions is illegal. * In women develop facial hair,
stoppage of menses, ruddy skin

and bass voice.

\
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. . 1
|) to increase their muscle mass !
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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TEANMZ 3G | Drugs And Athletes

PR e e e e e

- = = e = e e e e e e e e e e e =

1

1 1

1 1

1 1

. 1

' ® Increase reaction speed !

i (decrease reaction-time ) i

1

Improve performance but " reduce perception of pain !

overuse reduce performance | i
1

e ! !

they are psychic stimuli. | !

1 1

1 1

E athletes use to mask pain
. Reaction of these drugs with

from an injury or
overtraining . They are also
--------------------------------- + highly addictive and cause
withdrawal symptoms when
the athlete stops using
them.

" raise aggression

i These are pain killers which
= They are highly addictive |

epinephrine and norepinephrine
secreted during exercise cause

death by ventricular fibrillation. High blood pressure

Cardiac problems
Strokes

Liver disease

- e e e e e e e e e e e o

1
i Amphetamine : | i Stimulants =<Uadic |

1 ! a s NI 1
i stimulate brain activity > impulses to muscles ! ! Narcotic analgesics = al¥) culiSus !
' > better performance. : ' highly addictive = oS58l e Glaal) Jie laa)

_____________________________________________
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Factors Affecting athletic Performance

'z —————————— \ I’ ———————— \l I’ ———————— \l I’ ———————— \l ” ———————— \l
! : I I : I I I : I
| . o ' i Reduce CVD, ! : Iy '
i Multiple studies 1 | : | Heart attacks, | | o :
: shows that body ' _ I | Brain, Stroke and 1 I Improved body | | I
| fltne§s exercise & : Body fitness : I Kidney disease : : fitness reduces : | Improved body :
1 weight cgntrol : I rec!uce insulin | : dueto low | 1 theriskof | : fitness reduces |
: have adc!ltlonal | : resistance and | | blood pressure ! : cancer breast | | obesity 1
| b(lenefltdolff o type 2 Diabetes. | ! low cholesterol, | i prostalte and | ! :
I prolonged life I : o I colon. I I
! between(50-70) | ! I : Low LDL high ' L l
|

. : : : : HDL. : : : : :
'\ ) '\ I 4 | '\ - I

__________ - —_—_— e e e = = = [ - R 4 4
9\4 Low (Low density lipoprotein) &High (High density I|poprote|n)

a.l.\ﬂa.“uﬁd]\tﬂ).\}bjhanuﬁ.ﬂ\dh |
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Factors Affecting athletic Performance

Glucose availability:

* Plasma glucose is maintained by an equal rate of glucose appearance (entry into the blood)

and glucose disposal (removal from the blood).

* In the healthy individual, rate of appearance and disposal are essentially equal during exercise of moderate
intensity and duration.

= prolonged, intense exercise can result in a fall in blood glucose level and the onset of fatigue .

* During exercise , rate of glucose appearance depends mainly on the liver

( glycogenloysis & gluconeogenesis ) ,and to a lesser extent, on absorption from the gut.

Contact us : Physiology435@gmail.com
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Oxygen availability :

Factors Affecting athletic Performance

-

Depend on :

I
I I

I I .
I I : arterio-venous (a-v) :
! The ability of the | : oxygen difference |

. I ofe

cardiac output € ability of the lung , I« " I
P : to oxygenate : : thg gblllty of ﬁhe :
| . ! exercising muscle to :
: : 1 1
I | ! I
| I ! |

take up oxygen from
blood “.

“the quantity of blood
distributed”

the blood

Contact us : Physiology435@gmail.com
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TEA 135

Factors affecting athletes performance

* Because of difference between genders :

_________________________________________________________________________________________

- In bOd)’ build i men can perform better than women in contact sports such as boxing , rugby(type of ball game) and
- Ph)’SiC3.| abl||t)' --eel i wrestling(fighting game).

e M (18T TR o O !

» Sufficient, restful sleep is important for physical and mental health .

* Lack of sleep makes the athlete nervous and irritable and deteriorates the physical performance.

Contact us : Physiology435@gmail.com
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Disease:

———————————————————————————————————————————————————————————————————————————————————

Factors affecting athletes performance

Musculoskeletal disease General disease

”»

“bronchial asthma, colds, flu

“sprain , disk

Strain is a stretching or tearing of muscle or tendon. |
1
Sprain is a stretching or tearing of ligaments ."the tough bands of fibrous | Dr.Faten asked :
|
1
1

\
tissue that connect two bones together in your joints. A~ _~ Whatis the difference between
“The most common location for a sprain is in your ankle” ! sprain and strain?

Contact us : Physiology435@gmail.com
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-

* Muscle fatigue(physical fatigue) :
It is the decline in ability of a muscle to generate force.

Studies in athletes have
shown that prolonged and
. It can be a result of profong
Normal fatigue = —— . . strong contraction of a
vigorous exercise
muscle leads to a state of

muscle fatigue.

may be caused by barriers
to or interference with
the different stages of
muscle contraction.

Abnormal fatigue —

Contact us : Physiology435@gmail.com
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1- Glycogen depletion :

e Studies in athletes show that muscle fatigue increases in direct proportion to the rate
of muscle glycogen depletion.

Causes of muscle fatigue

-

* lLack of ATP and creatine phosphate

"When these energy substrates are depleted during exercise, resulting in a lack of intracellular energy sources
to fuel contractions & the muscle stops contracting”

_________________________________________________________________________________________________________

2-Interruption of blood flow :

* through a contracting muscle leads to almost complete muscle fatigue in one or more minutes
because of loss of nutrient supply and oxygen loss.

Contact us : Physiology435@gmail.com
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Causes of muscle fatigue

3-Neuromuscular Fatigue :

= Reduced neurotransmitter release= (Reduced Ach release)

! 1
! 1
! 1
1 . . . P . .
+ »  Fatigue also can occur at the neuromuscular junction. After prolonged muscle activity ,transmission of i
! nerve signals through the neuromuscular junction diminishes due to diminished acetylcholine vesicles. E
| This prevents the nerve impulse from transmitting through neuromuscular junction to the muscle fiber !
I . . . .
: and diminishes muscle contraction |
1
: :
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1

* Some evidence suggests calcium retention within the sarcoplasmic reticulum , may lead to a decrease in
calcium available for muscle contraction.

acetylcholine vesicle > then lack of acetylcholine > then no neuromuscular transmission

Alianll s o) Llals aulgal xie ¢S ¢ sarcoplasmic reticulumd) oo a sl (3835 Callaty Aliasl) il Laaf

!
1 [ o o o o o o o o o e e e e e e —— e —— - - 1
I | s Ao jusy Alihe il jine B A ¢ Apaall i) (e Cursidl Ach e Lpalily aind Alimal)  Cijaile Jia |
_\" cAlall ol Jinall g s 5y g o gy ML 5 Ak 3508 ClLaaS ) a) Al
(RN i |
s # \\ i Neuromuscular fatigue > when the nerve impulse comes in too high frequency which cause explosionin |
i |
1 1
1 1
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Causes of muscle fatigue

Lactic acid accumulation

a

The accumulation of hydrogen ion generated by
lactic acid

» Metabolic changes are
associated with fatigue

: :
1 1
1 1
: :
1 1
1 1
: :
1 . . . . !
' "Lactic acid accumulation in the ! acidity of muscles
: :
1 1
1 1
: :
1 1
1 1

a

decreases muscle pH and increase intracellular

muscles often is associated with
muscular fatigue."

a

muscle acidity can lower the sensitivity of
contractile apparatus to Ca?

s

F TSI TTTTTmmooooSoS o ooooomooooos which impairs the cellular processes that
Metabolic changes > the most dangerous is the lactic acid produce energy

1

;

. . . . . I

accumulation > the dangerous not in the lactic acid itself, but :
in the H which release when cracking lactic acid > which | '

1

1

1

1

1

1

1

1

increased the acidity of the muscle > decrease the amount of
Cat++ “SR (e allai ) o il 43S JI8” > which decrease the
muscle performance

Impair muscle contraction
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\PHYSIOLOGY Over-Training Syndrome
EAMASS

|

Over-Training Syndrome is the state where the athlete has been repeatedly stressed by training to the point
where rest is no longer adequate (sufficient enough) to allow recovery.

between excess training and inadequate rest persists then athletic performance will decline, simply because it is
rest that makes you stronger.

When sufficient rest is not included in a training program then regeneration cannot occur. If this imbalance

A collection of emotional, behavioral,and physical symptoms due to overtraining that has persisted for weeks

to months.

The overtraining syndrome is classified as a neuro-endocrine disorder. In which the normal fine balance in
the interaction between the autonomic nervous system and the hormonal system is disturbed.

Contact us : Physiology435@gmail.com



Over-Training Syndrome Symptoms

= |t may impair an athlete during training or daily work, with signs of :
Fatigue which may limit workouts and may be present at rest
The athlete becomes:

* Moody (mood swings)

= Easily irritated

* |nattentive due to decreased concentration.

* Insomniac due to altered sleeping patterns.

* Depressed or even lose their competitive desire

= Some will report decreased appetite (loss of appetite) and weight loss.

Physical symptoms:

"  Persistent muscular soreness.

* Increased frequency of viral illnesses.

* |ncreased incidence of injuries.

* In some,increased cortisol levels (the body's "stress"hormone).
= A decrease in testosterone

= Altered immune status

= Anincrease in muscular break down products muscuhrsoreness:uxﬁg\sﬂg\

the person feels tired even though
he’s hasn’t moved all day

_________________________________
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Over-Training Syndrome Treatment

[ Treatment “Rest“ ] :

If sufficient rest is not included in a training program then regeneration cannot occur. If this imbalance
between excess training and inadequate rest persiststhen performance will decline.

The longer the overtraining has occurred, the more rest required.

If the overtraining has only occurred for a short period of time (3 - 4 weeks) then interrupting training

for ( 3 - 5 days) is usually sufficient rest to get the body back to normal.

The second treatment is avoiding monotonous training and maintaining adequate nutrition are other
recommendations for prevention.

* Avoiding monotonous training : ) i
Ol 445 ) €y < gl iy g il e Jadlay oliie ) sa o pall cp el ¢ g3 Al purs JUET e Slie |
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1 1\e During sarly stages
e enerciaditaras g activity

Zieln endurance— Nutrients used during musle activity

y recuired dunng Prohnged

s the decline in the ability of
a muscle t@ generate forco

3- Neuromuscular Fatigus { reduced
neurotransmitter reloaso= roduced Ach

relassel Muscle fatigue (physical fatigue)

1)Lactic acid accumlation—

Zsecumulation of hydhogen ion—
Idecreases muscle pH and 2. Metabolic changes associsted with fatigve
incresse intracelhlar acclty—

lower the sensitity of
contractie apparatis 1o Cazs

of emationl, b
s dus o oveirani et bt
ths

Daffinition

Tiraness, lack of anergy
Mild leg sareness, general aches and pains
Pain in musclos and joints

Suckden drop in performance and increase
incidenca ta inpuries.
Insomaia
Thanormat e belnce i e neaction

betwes system &
the hormonal syt s et

and Symptoms

Desreased inurity cressed unber of
calds, and so1s theoat

Decrease in traiing capasiy  intersity
Maodiness, depression and iritabsity
Loss of enthusiasm for the sport
Decressed sppetite snd weight loss
Avoiding monetanous training
Rest The treatmant

maintaining adequate nutrition

If it is not clear, zoom it :)

Anaarobic Systems

Metabolic Systems

Factors in Athletic
Performance

The Overtraining Syndrome

Factors affecting athletic
performance

Asrobic systom

Recovery of the Muscle After
Exorci

Each phosphate bonds stere 7300

ar ATP_ADP—AMP

suficient for only 3 seconds of muscle power

(ATP4RCH)

nergy 1o Reconstruet
e of ATP

phasphate bond has 10300 caloies/mose

1)Phosphagen Energy SystemiATP+PCr) Phosphocreating System

Mot mscl cls ave 2.4
uch CP a5 ATP

4 moles

Males of ATP/min:

manimal short bursts of muscla power

810 saconds.

Endurancs tim;

Glycogen —+ Glucase (No 02)
sckis + 4 ATP (s dticant Gl acts scdl into

blood
21Glyeogen-Lactic Acid Systam
< Moles of ATP/min: 25 moles
Enduranco time: 1316 minutes

is the oxidation of foodstulfs in
@ mitachandria ta provida

lactic

by body tissuss

jconsoganises 1o replanish ghcoaan

Molos of ATP/min: molo
Endurance time urfmited
PCr reconstitites ATP
dhycogerlactic acid systam
gy fom: | __19%onsitas both CPAATP
axicativs metabolism of aercbic
P—— - e ot ot
hycogermisctic scid system
Comverted to Pyricacd +  Oidase
s Lasicadid
Changed to ghiosa in v
1)Phosphagentalactacd 02
dept=2.5 00
“More than 94 of Orygen: st cansiemad to recarsttution
24 02 dopt =8 L)
2-Rocovery of Aerobic cystom after sxorcice OBy dett AAPFROKMATELY
: +0.5Lin ungs
+0.250 in bosly fids
2L of stored Oxygen:
1L combined with Hi
+0.3L in muacle myoglobin
WighCHO diot:  Recowery in 2 days
T T —

Low CHO diet (high fat. protein or no food)

1- Catfoing incraases athletes performance

2- Anabolic steroids and androgens (e.g.
starane)

3. €NS Stimulants (such 35 ephedring, secreted duri
el

‘amphetamine, and cocaine)

4 Narcotic analgesics

6- Oxygen Availability

Tage
&Gonder
9Sleep.

10-Disease.

risk of heort attacks due to
hyportonsion

women: develop faci
ppeg

hair, stoppage of m

ity ser oo bass veles

bt bood promurn, coifec
s , strokes, and lies
prmn)

React with epinaphrane snd norepinephrens

ventricular f

improve performa

Swhaw  smphetaminedencine [1EISS PR

Side effocts:

prolonged, intense exercise <an result in a fall

orset of fati

1) zardline sutgut

2] the abilty of tha lung to oxygenate tho bload

dopends upon :

fthe abilty of the sxercising
le 10 take up Gxygen from

(3) artevia-venous (6-+) oxygen diference
Haod

brsathing

02 uptake is high & fast
= 2

lower level
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