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• Selected members of phospholipids  

• Physiological importance of phospholipids 

• Phospholipases: 

• Phospholipases A1, A2, C and D 

• Lysosomal phospholipase: Sphingomyelinase 

 

• N. B 

• We didn’t have to memorise any structure 

 

 

Objectives 

 



Functions of 
Phospholipids 

 

 

 

 

 

 

 

 

 



Functions of Phospholipids 

قسموها ع حسب الدور اللي تعمله الى 

تثبيت

قسموها ع حسب الدور اللي تعمله الى 

 

 

 



Background: Lipid Compounds 

مجموعات غير متجانسه



Lipid Compounds: Heterogeneous Group 

 

اللي بندرسه هالمحاضرهـ

 



Phospholipids 

 

 



Phospholipids 

 

 



Phospholipids 



Phospholipids 



Ratio ّشٍل عاىـ   
قثو اى٘لادج فيطيع قيٍو 
تعًْ اُ اىَ٘ى٘د تٍجً 

RDS   تـ
فعَو عيى حو قثو 

 اى٘لادج



Phospholipids 

^^ سلاٌذ ىيتؤٍو فقط   



Phospholipase C 

Diacylglycerol  

(DAG) 

 

 

 

Inositol Trisphosphate 

(IP3) 
phospholipase C اىـ 
  ٌنسش اىَشمة ىجضئٍِ

)DAG + IP3( 
  3ٍِ عْذ اىنشتُ٘ سقٌ 

 



ٕزا 
اىنلاً 
ششح 

ىيسلاٌذ 
اىيً 
 تعذٕـ

α

•



Intracellular Signaling by Inositol trisphosphate 

Acetylcholine  

Antidiuretic hormone (ADH) 

Catecholamines 





 B. Sphingo-phospholipids: 

 
Sphingosine-containing phospholipids: 

e.g., sphingomyelin (Myelin sheath) 

 

• Sphingosine :  

• Long chain, unsaturated amino alcohol 

“amino because of amino group” 

 

• Ceramide: Parent Sphingolipid Compound : 

 Long Chain Fatty acid 

 Sphingosine + fatty acid = cermide 

 

• Sphingomyelin : 

 Long Chain Fatty acid 

 Ceramide + Phosphorylcholine = 

sphingomyelin  

 

 

 

 

اىذمت٘س قاه 
ٍا »

عيٍنش 
فٍٖا مثٍش 

^^»  



Structure & Function of 

Myelin Sheath 

• Myelin structure:  

Lipid 80% 

Protein 20% 

Glycolipids 

“mainly” 

Sphingomyelin 

Myelin sheath insulates the nerve axon to 

avoid signal leakage  

and greatly speeds up the transmission of 

impulses along axons 

 

Direction of nerve impulse 

 

  

 

 

 

 

 

 



Outer part (coat):  
• Apoproteins or apolipoproteins 

• Phospholipids (Why?) 

• Free cholesterol 
(Relatively hydrophilic, allowing transport of lipid  particles of 

the core in the aqueous plasma) 

 

Inner part (core): 

• According to the type of lipoproteins 

• Different lipid components in various 

combinations 

Lipoprotein Structure : 
 





:ششح ىيسٌُذٌِ اىسآتقٍِ   
 

 اىـlipoprotein   لا ٌستطٍع أُ ٌتحشك فً اىثلاصٍا
,  تسٖ٘ىح لأّ ٍا ٌزٗب فً اىَاء ٗاىثُصٍا أغيثٖآ ٍآء 

ىزىل ٕٗزآ ٍِ تذٌع صْع اىخاىق فقذ ٗضع الله 
ىٍجعئ ٌزٗب جضئٍاً فً  coatسثحأّ ٗتعاىى  ح٘ىٔ 

 ىٍشش ؟  phospholipid ٗفً ٕزا اىغطاء , اىَاء 
ٌحت٘ي عيى سأط ٍحة ىيَآء  phospholipidَّٔ اىـ 

«hydrophilic head » رٌو ماسٓ ىيَآء ٗ
«hydrophobic tail » , ٗضحت  ؟ 

 



Phospholipases 

 (1) For glycerophospholipids: 

• Phospholipases A1, A2, C and D 

• Present in all tissues and pancreatic 

 juice 

• Present in snake venoms and bacterial  

• toxins 

 

(2) For sphingophospholipids: 

•  Lysosomal phospholipase 

• Sphingomyelinase  

• Sphingomyelin             Ceramide + Phosphocholine 

 
 



Glycero-phospholipases 
 

اىذمت٘س 
ٌٍٖ »قاه 

جذاً إّل 
تعشف 
اىنلاً 
اىيً 
«تاىص٘سج  

Proenzyme = zymogen = 

inactive digestive enzyme  



Functions of Phospholipases 

 
(1) Degradation of phospholipids : 

 
• Production of second messengers 

• Digestion of phospholipids by pancreatic juice 

• Pathogenic bacteria degrade phospholipids of 

 membranes and causing spread of infection 

 

(2) Remodeling of phospholipids: 

 

• Specific phospholipase removes fatty acid  from 

 phospholipid  

• Replacement of fatty acid by alternative fatty acid 

 using fatty acyl CoA transferase  

 e.g., Binding of 2 palmitic acids in:   

 Dipalmitoylphosphatidylcholine (DPPC) 

 Binding of arachidonic to carbon 2 of PI or PC 

 

   Cٍا ٌْفع 
 A1,A2فقط  



Take Home Message 
 

 Phospholipids are Complex lipids  

 

 Phospholipids have important physiological 

functions: 

 A. Membrane-bound: 

  Structural 

  Signalling & anchoring: e.g., PI 

  Myelin sheath: e.g., sphingomyelin 

 B. Non-membrane bound: 

  Structural: Lipoprotein coat 

  Alveolar re-inflation: Lung surfactant 

  Detergent effect: Phospholipids of bile 

 



<< 

 

Phospholipases: 
Phospholipases A1, A2, C and D 

Lysosomal Phospholipase: Sphingomyelinase 

Function of phospholipases: 

Degradation of phospholipids 

e.g., production of second messengers 

 

Remodeling of phospholipids 
e.g., production of DPPC (lung surfactant) 
 






