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1. < o SI (Glucose/Glycogen):
o Glucose + O, — CO: + H.O + 36-38 ATP = 266277 J JN 48 5IS
2. o (Fatty acids):

0 i) Al sk (ins Gaen o 5o iy s ALl 2 0) A 3eiS ST Palmitic acid) 129 s
ATP = 940 ¢SS SIS,



3. J8 daalie ;(13n Al shall VA ) L) alaall,

dg gaal) cdle i) :L,u'li

ilsgd 598618l Jia (Aerobic glycolysis)

e Glucose — Pyruvate (s>t sl ).

e Pyruvate ) d i — b S sl Jan Acetyl-CoA.

2.

oz S 8,42 (Krebs Cycle)

e Acetyl-CoA + Oxaloacetate — Citrate.
] é“f BJ}AM d);
o 2 ATP s by,

o NADH 5 FADH; (<is i<l @idlls),

3.

O Jii Al (Electron Transport Chain — ETC)

o NADH 5 FADH: LS siaall jue &ilig yiSIY) oDy,

0 (o e 4o Z L — (lis I Al Jiinal) (S Y1 35 50 ATP,



o 38-36 : I milill ATP 35Sl S

il 9gd) Gl oL A ol ganddl) ) it

(Physiological Adaptations to AerobiTraining

1- ddle ol 418Y <) a3l (Cardiovascular Adaptations)

o ¥ cpladl aaa 5ol (1 Left Ventricular Volume):
) bl Sl e 3 S sedl i) (eccentric hypertrophy) Sl as Gl Gy ey Las,

(Aerobic training induces eccentric hypertrophy, enhancing stroke volume and cardiac
output).

o o pall Sl aaslleld )l (1 Stroke Volume):

el 3l ) g5 L cpaliil JS aa Al aall ala 3,

(Increased stroke volume improves cardiac efficiency at rest and during exercise).
o Aalll & il iy yua Jaee (mliss) (| Resting Heart Rate):

4 sl L) daxill Baly 5 5 lal) B LS (puanS daiis,

(Resting bradycardia due to enhanced vagal tone and cardiac efficiency).




2- dpudiil) ¢l yaill (Respiratory Adaptations)

o A ll4 sl dall salyy (1 Vital Capacity):

) ol e 8,0 5 08 5 Ay g )0 Ay sl Gy,

(Improved pulmonary ventilation and oxygen diffusion capacity).

o Al Wilaall 5:liS 334 ) (1 Respiratory Muscle Strength):

Gl COae 5 Jalall Claal) Jia,

(Stronger diaphragm and intercostals improve breathing efficiency).
o Bl i die 4y il (2Ll (| Ventilation at Submaximal Load):
OrnnSY) el & SlaiY) Sy L,

(Lower ventilation at given workload reflects improved efficiency).

3- 4 5aall @i adll (Hematological Adaptations)

o il aaasal) (1 Blood Volume):

¢l yaal) aall LB 5 La 33U 30l ) ey,

(Increased plasma and red cell volume enhances oxygen transport).
o (e el 3 58305 (1 Hemoglobin Content):

CnnSY) Jaa e aall 5508 (s Laa,

(Higher Hb concentration improves O: transport capacity).

o Ayl &l 8 3305 (1 Capillary Density):

Adaall ¢ aall &y gl Ay 5 i a3,



(Enhanced capillary-to-fiber ratio improves oxygen delivery).

4- Al ¢yl (Muscular Adaptations)

o Ly Sl s 3345 (1 Mitochondrial Density):

< 5 S0 5 0 saal) 32T Gy Las,

(More mitochondria improve aerobic metabolism).

o 5.8Vl ey 3 334 ) (1 Oxidative Enzymes):

Sl a s S Jis (Cytochrome Oxidase) s s e <l s (SDH).
(Enhanced oxidative enzymes accelerate aerobic ATP production).
o ¥l ¢ s & Jsai (Fiber Type Shift):

dxg puall GLIYY (ams Type lla @l 500 G slie ST s,

(Shift towards more fatigue-resistant Type lla fibers).

5- duaf) < a3l (Metabolic Adaptations)

e 3L VO:max (1 Maximal Oxygen Uptake):

a5 40 5 Rl G A 213 35 ) sel) AL y5e aal,
(VO:max rises due to central and peripheral adaptations).
o »allsasisil; (1 Fat Oxidation):

O sSal e slie V) Jl L,



(Enhanced fat utilization spares glycogen stores).
o sadll i die S #LE) Lamlidsl (| Lactate Production):
AU Atall ) Jgea gl H3 5 Las,

(Lower lactate accumulation at given intensity delays fatigue).

6- 4 gaugdly damant) il yaill (Neural & Hormonal Adaptations)

o duanllselsllsaly) (1 Neural Efficiency):

Adiall g Alalall O Canl) (py Jamdl B,

(Improved motor coordination enhances economy of movement).
o lisa,ell Junidl ailaii (Hormonal Regulation):

o | Jsibssl s (Cortisol) sl &,

o 1 odsw¥ s (Insulin Sensitivity).

(Improved hormonal balance enhances recovery and metabolism).

) il A ol gdl) <) sl 1(4) e

Table (4): Physiological Adaptations to Aerobic Training

(Adaptation) s Al ) English Explanation



oY) ahad) aaa g goall 5 )38 8Ly ) Increased left ventricular

volume

Gl Jama | N (Al eday Resting bradycardia

4 sell <l el 1 4 3al) Increased capillary density
L oS siaal) 1 el a2l g3 Higher mitochondrial density

1 VO.max Al 5l AL ydi5a aa Improved maximal oxygen
uptake

BECIRENNE G sSalall gl s Enhanced fat utilization

Y5l VO2max (s sY) Dlgind i) asl))

o il el Cp el ol Lganiiiun 5 LeSletinn o) punll (81 a5 (1o AueS ol 58,

o dadyaS/de Bas sr oeldy (ml/kg/min).
v il gl 1Y)

o 1l 5 jeal) 5ol u&ay:

1. Jay i) O <l 3l Jolss,



2. lomall Ay il 5l 55 pall i tdse 5W1 5 ),

3. zlaiul 1l O ZUY LS sisall b 4elaiinl 5 a2l 5e ATP,

V sl il b

o o ab )l Gl Bl vie VO maxe Ll il Jais anall s el JS:
0 (ol Uil oY) all Jomy QY

0 Gme s 058 paill (Hyperventilation).

0 Aalid) cpae€ V) Al ja IS e 2 S laal),

vV il e cassil)

e 1 VOmax Jaxill 5,08 1 = ahiiall cu il . (Endurance).

o Al Ay puall aaa g by 2 sS gl Ay seall ol el B0k By a5,

4 sadf 45l ;L35 (Anaerobic / Lactate
Threshold)
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o 1 <l A ) 5. (Lactate clearance).
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Figure (3): Muscle Adaptations (Capillaries & Mitochondria)

Pre-training Post-training
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