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Types of muscle fibers:  

  There are 2 types of fibers in muscles: 

Red slow; red due to the presence of myoglobin 

that is used as O2 reserve, or to the presence 

of the heme-containing cytochromes. 

e.g. muscles of distance 

runners 

White fast e.g. muscles of sprinters 

 

 

 

 

 

 

 

 

NB: fiber color is and imperfect indicator of muscle physiology: muscles of 

sprinters & of distance-runner have the same color. 

The proportions of both fibers: vary from one type of muscle to the other. 

During the course of appropriate physical training: 

The proportions of the 2 fiber types can change                                                          

the expression of functional muscle proteins can change 

!لٌه ؟...الطٌور المهاجره تتمٌز بامتلاك عضلات حمراء *   

 لانها محتاجه طاقه كافٌه عشان تطٌرببطء وثبات  لمسافات طوٌله     

! ؟..طٌب الطٌور اللً  ما تطٌر زي الدجاج *   

 لٌه ؟ ...هذا النوع من الطٌور ٌمتلك عضلات بٌضاء    

 حركة العٌن << حركة العضلات سرٌعه  -

    cytochrome و   myoglobinو   mitochonderiaلانها تفتقر الى  ال  -

  anerobicتج الطاقه من عملٌات تن -
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Energy Metabolism in the white and red muscle 

fibers:  

  

Red

(type I fibers = slow-twitch)

•Suitable for prolonged effort

•e.g. the flight muscles of migratory birds 
(ducks & geese): needs continuous 
energy supply, dark breast meat.

•Mainly aerobic metabolism   depends 
on an adequate supply of O2

•The main (but not the only) sources of 
ATP production:

•Fatty Acid -oxidation 

•TCA cycle

•Respiratory chain oxidative 
phosphorylation

White

(type II fibers = fast-twitch)

•Suited for fast (e.g. eye muscles), strong 
(e.g. weightlifting) contractions

•e.g. the flight muscles of chicken & 
turkeys, used only for short spurts, 
white breast meat

•Nearly devoid of mitochondria

•Able to form sufficient ATP even when 
there is little O2 available

•Mainly obtain their ATP from anaerobic 
glycolysis

•They have supplies of glycogen  quick 
release of  Glc-1-P when neede

Muscle of sprinters: 

Fast-twitch fibers  

 

Muscle of distance 

runners: 

slow-twitch fibers  
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The main source 

in white muscle 

fibers  
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How to metabolize Lactate produced during 

anaerobic glycolysis in white muscle fibers? 

Cori’s Cycle: 

 White muscle fibers mainly obtain ATP from anaerobic glycolysis  lactate  

(& in smaller quantities pyruvate) 

 Lactate is released into the blood and transported to the liver 

 In liver, lactate (& pyruvate) are utilized by gluconeogenesis pathway (ATP 

requiring process)  glucose 

synthesis 

 Glucose then can return via the 

blood to the muscles to be 

utilized as an energy source 

again. 

 

 

 

 ؟  lactic acidطٌب وش راح ٌصٌر لما تزٌد نسبة 

 cori cycleبالعضله راح تمر بشً اسمه ال   lactic acidلما تزٌد نسبة ال 

Lactic acid          blood        liver       glucogensis       glucos   

  muscle     lactic acid 

       cori cycle                                      وترجع مره ثانٌه ال 

    

 



ATP Metabolism 1429 
 

7  

 

Recall that the glycogen store has different 

functions in liver and muscle: 

 

 

 

 

 

 

 

 

 

 

Glucose-Alanine cycle in skeletal muscle: 

 

Mobilized for 

Maintaining blood 

glucose level  

 

Mobilized rapidly 

for ATP production 

in muscle  

 

 In skeletal muscle: pyruvate (the end product of aerobic 

glycolysis) is transaminated to Alanine. 

 Alanine is transported by the blood to the liver (after Gln, Alanine 

is the 2nd important form of transport for amino nitrogen in the 

blood) 

 In the liver, Alanine  is transaminated to pyruvate. 

 In the liver, pyruvate is utilized by gluconeogenesis to synthesize 

glucose. 

 Glucose can then enter the blood and be used by muscle.  

 


