
Metabolism of lipids

Cleaves both FAs of glycerophospholipids, 
leaving glycerylphosphoryl basec

Hydrolyses cholesterol 
esters, producing 
cholesterol and free 
FATTY acid , need bile 
acids as emulsifier 

micelle, which is a structure that contains bile salts that surround fatty acids, Fat-soluble 
vitamins (A,K,E,D)are absorbed in the small intestine, but they are not water-soluble, so 
they need to be incorporated into micelles to be effectively transported across the 
intestinal , then micelle go into intestinal cells ( enterocyte). 

Emulsifiers as bile salt bind to large fat droplets and break them down into smaller fat droplets, increasing the surface area for digestion.
This creates micelles, allowing the efficient digestion of fats by enzymes like lipase , Colipase is not an emulsifier itself, but it supports the action of an emulsifier by conjunction 

colipase anchors pancreatic lipase to the micelle, ensuring effective digestion of fats 

***CCK and secretin coordinate the digestive process in the small intestine, releasing bile 
and digestive enzymes, neutralizing the acidic chyme, and slowing gastric

Absorption by enterocytes ; 
Micelles contain fatty acids, cholesterol, fat-soluble vitamins, and bile salts, which help transport fats to enterocytes for absorption.
Cholesterol absorption is enhanced by dietary fats, but inhibited by fiber. The process is facilitated by the NPC1L1 transporter and can 
be blocked by the drug ezetimibe.
Short-chain fatty acids are absorbed by passive diffusion, while long-chain fatty acids require both diffusion and protein transport.
The micelle structure, with its polar outer layer and non-polar core, helps in transporting these molecules into the enterocytes 
efficiently.

High hydrophobic molecules → need emulsifiers ( to make them smaller ) 

﴾ نَورُصِْبمُ مْهُ اَذإَِف اورَُّكَذَت نِاَطْيَّشلا نَمِ فٌئِاَط مْهَُّسمَ اَذِإ اْوقََّتا نَيذَِّلا َّنِإ ﴿



Metabolism of fatty acids 

"activation"step

"Transport" step

"Beta oxidation "step

The main purpose of beta oxidation reaction is need of 
Glucose since your body face low glucose level, carbs aren’t available so the second source is fatty acids 
( to produce Acetyl-CoA) 

The transport system consists of:
 1. A carrier molecule (carnitine)
 2. Two enzymes
3. Membrane transport protein (translocase)

Deficincies
1- MCAD (Medium-Chain Acyl-CoA Dehydrogenase) Deficiency leads to accumulation of MFAC in liver  .
2- X- linked adrenoleuko  dystrophy ;deficiency in peroxisome  transporter  , so fatty acid can’t get on which 
leads to accumulation of fatty acids in blood 
3-Zellweger syndrome ( can’t form peroxisomes ) .

Perilipin (in red) coats fat droplets blocking 
HSL. It is phosphorylated by PKA releasing it.

)20( بٍيصَِّن نمِ ةِرَخِلْآا يفِ هُلَ امَوَ اهَْنمِ هِتِْؤُن اَيْنُّدلا ثَرْحَ دُيرُِي نَاكَ نمَوَۖ  هِثِرْحَ يفِ هُلَ دْزَِن ةِرَخِلْآا ثَرْحَ دُيرُِي نَاكَ نمَ



Fatty acid synthesis
Occur in fed state , ( high glucose in blood ) , ( high ATP level ) .

ChREBP / SREBP-1c

ketoacyl synthase , malonyl/acetyl transacylase , hydratase , enol reductase , 
ketoacyl reductase , acyl carrier protein (ACP) , and thioesterase

ACP domain is a part of the FAS enzyme that holds the phosphopantetheine 
cofactor, ( this cofactor contains SH) . The phosphopantetheine is responsible 
for carrying the acyl groups (like acetyl-CoA) and presenting them to other 
catalytic domainsh

malonyl/acetyl-CoA ACP transacylase

ketoacyl ACP synthase( KS)

malonyl/acetyl-CoA ACP transacylase,

ketoacyl ACP synthase (KS)

3-ketoacyl ACP reductase.

3-hydroxyacyl ACP dehydratas

enoyl-ACP reductase

Elongation of fatty acid occurs in SER , No ACP or multifunctional enzyme is needed.so no 
fatty acid synthase , VLCFA produced in brain cells inside mitochondria..

synthases typically operate without the need for external energy sources like ATP, while synthetases depend on ATP (or GTP) to facilitate their reactions

malonyl/acetyl-CoA ACP transacylase

 تَمِْلعَ اذإ ينَِّفَوَتو ، يِل ارًيخَ ةايحلا تَمِْلع ام ينيِحْأ ،ِ قلَخلا ىلَعَ كَتِرَدْقُو بَيغلا كَمِلْعِب َّمهللا
 يفِ ِّقحَلْا ةَمَِلكَ كَلَُأسأ و ، ةِدَاهشلاو بِيغلا يف كََتَيشْخ كَلُأسأ يَّنِإ َّمهللا ، يل ارًيخَ ةاَفولا
 لاٍ ينعَ ةَّرق كَلُاسأ و ، دَُفني لَا امًيعن كَلُأسأو ، ىَنغِلاو رِقفلا يف دَصقلا كَلُأسأو ، بِضَغلاو اضَِّرلا
 ىلإ رِظنلاَ ةَّذل كَلُأسأو ، تِْولما دَعب شِيعلا دَرْب كَلُأسأو ، ءِاضقلا دَعب ىضَِّرلا كَلُأسأو ،ُ عطِقَنت
 ، نِاميلإا ةَِنيزب اَّنِّيز مهللا ، ةٍَّلضِمُ ةٍنتف لاو ، ةٍَّرضِمُ ءَارض رِيغ يف كَئِاقل ىلإَ قْوشلاو ، كَهِجو
نَيدتهمً ةادهُ انلعجاو


