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ةلغش مك انلتحضوو ياجلا ديCسلاب يهو ىلو@ا ةرضاح>اب اهايا انتطعأ ةمولعم ىلع ةروتكدلا نم قيلعت يف*

!

:

glycerol& fatty acids با>حاضرة ا>اضية ؟ حكينا بنتج منها TAG تتذكروا شو حكينا بنتج من تكسير ال
وحكينا ال FA بتروح ل tissues مختلفة اللي ممكن تخزنها كَـ source of energy وهاي مش مشكلتنا 

glycerol اللي بدنا نركز عليه هو مصير ال

 ، high activity for glycerol kinase نه إله@ liver لل mainly رح يروح glycerol با>حاضرة ا>اضية حكينا ال
هاد اgنزيم مهم جدًا عشان يحوّل ال glycerol لَـ glycerol phosphate وأقدر أتصرف فيه، ومكتوب بالسCيدات 

إنه هاد اgنزيم موجود بس بال liver ومش موجود بأي tissue آخر 
ولكن حسب الكتب وال research الحديثة بحكوا إنه m هاد اgنزيم مش موجود بال liver وبس "

 liver,kidney,intestine and lactating مثل ال tissues موجود بكتير glycerol kinase اكتشفوا إنه ال
mammary gland

liver & kidney بكون بال high activity for glycerol kinase إنما ال
liver رايحة لل lipoprotein particles وأغلب الكتب كاتبة إنه ال

 researchفات وCنه فيه اختg م عاديCبا>ختصر: الدكتورة بتحكي لو بدنا نلغي هالك
 high activity of glycerol kinase نه يعتبر@ liver لل mainly بروح glycerol بس أهم اشي تعرفوا إنه ال



• Glycerol is used by liver cells mainly, due to high
activity of glycerol kinase, for example in lipid
synthesis, glycolysis or gluconeogenesis.

(All glycerol resulting from hydrolysis of TAG
remains in the circulation & is mostly taken up by
the liver. It is not taken by other tissues due to the
absence of glycerol kinase enzyme required for
its utilization)



ةيضا>ا ةرضاح>اب ةروتكدلا اهحضوت تيسن ةلغش نامك يفو

!

 apo a&apo C2 تعجرو CM remenant تراص اهنإ انيكح ترغصو Chylomicrom لاب TAG لا رسّكت ام دعب
 identity of CM لا ربتعت apo B-48 لا ، apo E &B-48 لاب تظفتحاو HDL لل

 CM لاب ةدوجوم TAG نم ةيمك ربكأ ىلع يضقأ ينإ فدهلا سب ، TAG لا ةيبلغأ انرسك حص اسه
 : more TAG رسّكأ ناشع اهلمعأ ردقب ةوطخ نامك يف
 CM لا نم دخاي حر ]توربلا داه Cholesterol ester transfere protein  همسا ]تورب HDL لا ىلع يف هنإ يهو
) TAG لاو CE لا ]ب ام لدابت لمعي( CM لل اهيطعيو CE لا HDL لا نم ذخأيو HDL لل اهيطعيو TAG لا

rich in CE and poor in TAG ومن جوا apo E &B-48 عليها CM remenant هيك ال

 liver لا لخدي CM لا ناشع receptor-mediated uptake by liver لل ةمهم apo E لا هنإ انيكحو
C هنم جرخيو هرسكي liver لاو



Fate of remnants:
• After triacylglycerol hydrolysis, the remaining part of CM is called
CM remnant as it decreases in size (they have less percent of
TAG and higher percent of C, CE, PL). Hydrolysis of TAG is associated
with loss of apo A & apo C to plasma HDL, leaving a CM remnant.

• Cholesterol ester transfere protein (CETP) helps transfer of
cholesteryl esters from HDL to chylomicron remnants in exchange
with TAG. Thus, chylomicron remnants become very rich in CE and
poor in TAG.

• The CM remnants are taken up by endocytosis by liver cells where
their components are hydrolyzed by lysosomes

• The uptake is mediated by specific remnant (Apo E) receptors & is
independent on the amount of C in the liver.
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VLDL لا نع يكحن اسهو Chylomicron لا نع يكح انصلخ

 nascent VLDL بنحكي عنه liver وأول ما يطلع من ال liver يتكوّن ويتجمع بال VLDL ال

(B-48 عليها Chylomicron وزي ما بنتذكر ال) apo B-100 عليها nascent VLDL ال

؟B-48 لا نع B-100 لا فGتخا وش
mutation occurs in mRNA not in DNA ينعي mRNA لاب تراص ةلكش/ا سب ، ,جلا سفن نم امه
 mRNA علّطو transcription هللصحو intestine&liver لاب هسفن وه ,جلا هنإ لصح يللا
 نم ةدحو رّيغب ينعي ،mRNA editing يه يللا intestine لاب specific and unique يشا ريصب سب
 فقو نودوك نودوكلا يلخب داه رييغتلا ، mRNA لل يعيبط transcription راص ام دعب تاديتويلكوينلا

stop codon ، لا نم %48 دنع يجيب a.a لمعبو stop ، ا ,توربلا نم %48 نوكي جتانلا ,توربلافYيلص 
 B-100 لاو B-48 لا ,ب ف^تخ\ا هنإ اوفرعت يشا مهأ

editing in mRNA ,not mutation in genes ببسب راص

*don’t forget 
B-48 for Chylomicron
B-100 for VLDL



Metabolism of (VLDL)
• Origin: The assembly of VLDL occurs in liver
and is called "Nascent VLDL".

• Structure &function: VLDL carries
triacylglycerols of endogenous origin to the
peripheral tissues.

• The main protein of nascent VLDL is apo B-100
• After release of nascent VLDL into the
circulation, apo C-II & apo E are transferred
from HDL to it.

 حر حصلا لدعCاب VLDL لا نوّك ام liver لا ول ،peripheral لل هلقنبو liver وه يللا origin لا نم TAG لا نم ينصلخب هنإ VLDL لا ةيمهأ انيكح اوركذتتب اذإ
TAG لا نم صلخت يف ام هنfatty liver K يف ريصي

  Chylomicron لا عم راص يللا سفن
 لباقت ام دحل circulation لاب nascent VLDL لا يشمتب
matured ىلإ nascent نم لوّحتتو apo C2&apo E لا هنم ذخأتو HDL لا
apo C2,apo E and apo B-100 اهيلع راص matured لا كيه



Degradation:
• About 50% of the TAG in VLDL are hydrolized
by LPL. This is associated with loss of apo C,
which goes to HDL.

• CETP helps transfer of CE from HDL to VLDL in
exchange with TAG.

• This results in the formation of a lipoprotein
particle containing less TAG, more CE, and
only proteins apo B-100 and apo E. It is called
intermediate density lipoprotein (IDL), also
known as VLDL remnant.

نفس ما حصل مع ال chylomicron ، إنه ال apo C2 اللي على ال VLDL يُعتبر
TAG بكسّر تقريباً 50% من ال ، TAG نزيم وبكسّر الEف بشتغل هاد ا activator for LPL 

اللهم صلّ وسلّم على سيدنا محمد



Fate of remnants:
• Most of IDL undergoes further catabolism by
hepatic lipase, which hydrolyzes most of its
TAG, a process associated with loss of apoE to
HDL. CETP helps transfer of CE from HDL to
IDL in exchange with TAG.

• This results in the formation of a lipoprotein
particle poor in TAG, very rich in CE, and
containing mainly the protein apo B-100,

called LDL

)دح دعبأ ىلإ TAG لا للقأ فدهلا( IDL لا لخادب يللا TAG لا رسّكن اندب وضرب
 apo E لا دقف ريسكتلا اذه بحاصيو by hepatic lipase رسّكتب
LDL همسا داهو poor in TAG,rich in CE and apo B-100 راص كيه

؟LDL لا نع انيكح وش نيركذتم

!

 هتبسن تناك ول هنLDL T لا وه ، lipid profile لاب روتكدلا هلهبتنب يشا لوأ وه انيكح
 coronary artery disease لل risk لا ديزب ةريبك
.. شيل فرعن \ي ؟ ضرZا داهل risk لا ديزب شيل بيط



سبحان ا' وبحمده 
سبحان ا' العظيم





Metabolism of LDL
• LDL is formed from VLDL as described before. It
may also be directly formed by the liver. Its main
function is to transport C, synthesized by the liver,
to other tissues.

• The main protein of LDL is apo B-100, and the
main lipid is CE.

• LDL bind to specific apo B-100 receptors, in both
extrahepatic tissues (30%) and liver (70%) where
they are endocytosed and metabolized by
lysosomes, liberating free C.

 apo B-100 لا )detect( لبقتست liver&extrahepatic tissues لا ىلع ةدوجوم ةنيعم receptors يف
 cholesterol قلطتو هرسكتو LDL لا دخاتو



• The liberated C:
- decreases the synthesis of C (by inhibiting the
enzyme HMG-CoA reductase),

- increases the esterification of C (helping its
storage, by increasing the activity of the
enzyme acyl-CoA : C acyltransferase),

- Downregulates the LDL receptor (to decrease
LDL uptake by the cell).

• Deficiency of these receptors lead to type II
hyperlipoproteinemia, a very sever type of
hypercholestrolemia.

)طاقنك نيروكذKا( ءايشأ ٣ لمعت مزA يه ف ،زهاجلا ىلع لوريتسيلوكلا اهاجا ةلاحلاهبو، اهلاحل لوريتسيلوك عّنصتب normal cell يأ
نوهد ةنايلم ةيلخ ينعي foam cell ل لوحتتو ريتك اهتاوج لورتيسيلوكلا ديزي حر مهتلمع ام اذإ

في ناس بنولدوا عندهم مشكلة جينية بال receptors of LDL، يعني ممكن ما يكون عندهم هدول 
ال receptors وما بقدروا يعملوا uptake of LDL، بالتالي بترتفع نسبة ال LDL بالدم ويحدث ما 

يسمى بال type2 hyperlipoproteinemia، وهاي تعتبر مشكلة كبيرة cنه هاي الناس بكون عندها 
نسبة الكوليستيرول عالية جدًا وكمان نسبة ال LDL عالية بال blood ف يدخلوا بحالة 

coronary artery disease at young age ال



• The above mechanism is responsible for the
uptake of most of the plasma LDL.

• Some LDL is also taken by the macrophages
and arterial smooth muscles by a non-
receptor , or a receptor called scavenger
receptor, mediated mechanism.

• This pathway becomes more significant if
plasma LDL level is elevated or if LDL is
modified.

• Modification of LDL may occur as a result of
peroxidation of FA or glycation of proteins(as
in diabetes mellitus).

!



• Uptake by this mechanism does not regulate C
synthesis by the cells. The macrophages become
overloaded with C and are transformed into foam cells.
These cells die under the intima of arteries, causing
deposition of CE, leading to atherosclerosis.

• Accumulated foam cells in arterial walls also stimulate
release of growth factors and proliferation of smooth
muscles and formation of plaque (atheroma). These
produce narrowing of blood vessels and predispose to
thrombosis.

• The incidence of cronary atherosclerosis is directly
related to the concentration of LDL in the blood
plasma.

• Antioxidants like vitamin C and E decrease the
incidence of atherosclerosis .

 )قوف مهانركذ يللا ثBثلا قرطلاب( ةيقابلا tissues لا يز اهسفن مظنتب ام LDL لا نم ياه ةريبكلا ةيمكلا دخات ا# macrophage&arterial smooth muscles لا
 بيسح Oو بيقر Bب LDL دخات لضته

!

 foam cells ىلإ لوّحتتو 

 اهيلخي حر ينعي  glycation of LDL لمعي حر ف hyperglycemia لمعي حرو ،  LDL لا دوّزب ام ةقيرطب DM لا ، atherosclerosis لاب ةق.ع هلإو ريطخلا وه DM لا
modified LDL ةثراك ياهو 

!

 glucose level لا مظنم تنك اذإ Gإ complication of DM is atherosclerosis لا ف،

 قيرط نع control of DM and hepertension لا بسح(ام تقوب coronary artery disease ب لخاد اهانعم hypertensive نامكو diabetic نوكت اM ةثراكلاو
) healthy life style and medications لا



!



Role of lipoprotein (a) in heart disease:
• Lipoprotein (a), or lp(a), is a particle that when
present in large quantities in the plasma, is
associated with an increased risk of cronary
heart disease.

• Lipoprotein (a) is nearly identical in structure
to an LDL particle. Its distinguishing feature is
the presence of an additional apolipoprotein
molecule, apo (a), that is covalently linked at a
single site to apo B 100.





• LP (a) plasma levels are determined by genetic
factors. However, factors as diet may play some
role as trans fatty acids have been shown to
increase LP (a) and estrogen decrease both LDL &
LP (a).

• Apo (a) is a highly homologous to plasminogen,
the precursor of blood protease (plasmin) which
causes fibrinolysis.

• It is hypothesized that elevated LP (a) slows the
breakdown of blood clots that trigger heart
attacks because it competes with plasminogen for
the binding of plasminogen activators.

 ريتك trans fatty acids يوتحب يللا لك;ا يز هلكانب يللا لك;اب ةق9ع اهل بابسأ وأ ةينيج بابسأ نوكتب LP(a) لا ةدايز بابسأ
males لا مه coronary disease مهدنع يللا ةيبلاغ كيه ناشع ، LDL & LP(a) لا للقب هنF حينم estrogen لا

Esrtogen has some protection from coronary artery disease 

 ، ريتك >يلاع lipo(a) & apo a انع نوكي ا7 سب ، fibrinolysis لمعتو plasmin ل اهلوّحت ىتح activators for plasminogen انع يف
 competitive inhibition between plasminogen and apo(a) هيف هنI لغتشت >م ىلع راتحتب اهلغش لغتشت ياه activators لا يجيت سب

for binding of plasminogen activators، لا طيشنت قيرطب فقاو كنأك يز ينعي plasminogen )لا رخأتب active of plasminogen( 
 امو )clots لا ريسكت( fibrinolysis لا رخأتبو اهريحتب سب apo a لا ، apo a لا ىلع لغتشتب ام Wًصأ activators لا ياه هنI ريخأت سب
heart attacks ب انلخدتب ةعرسب اهن_ clots لا ريسكت رخأتو ئطِبت عفنب



 اهيف مكتسارد اوربتخا ةلئسا ةعومجم

!

1. What is the main function of VLDL?
a) Transport cholesterol to peripheral tissues
b) Carry triacylglycerols of endogenous origin to peripheral tissues
c) Transport cholesterol from peripheral tissues to the liver
d) Facilitate the breakdown of LDL in the liver

 2. What is the main protein component of nascent VLDL?
a) Apo C-II
b) Apo E
c) Apo B-100
d) Apo A-I

 3. Which lipoprotein particle is formed after the degradation of VLDL by lipoprotein lipase (LPL)?
a) HDL
b) IDL (VLDL remnant)
c) LDL
d) Chylomicron

 4. What is the fate of most of the IDL particles?
a) Uptake by macrophages
b) Directly transported to peripheral tissues
c) Further catabolism by hepatic lipase
d) Excreted through the kidneys

 5. What is the role of lipoprotein(a) [LP(a)] in heart disease?
a) Facilitates breakdown of blood clots
b) Enhances LDL uptake by cells
c) Promotes the synthesis of cholesterol
d) Increases the risk of coronary heart disease

Answers:
1. b) Carry triacylglycerols of endogenous origin to peripheral tissues
 2. c) Apo B-100
 3. b) IDL (VLDL remnant)
 4. c) Further catabolism by hepatic lipase
 5. d) Increases the risk of coronary heart disease



كل تعبكم ومحاو5تكم مأجورين عليها ان شاء ا! 
 وا! يوفقكم ويباركلكم بوقتكم وتجيبوا أعلى الرموز!


