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Plasma lipids
• In the fasting state (usually measured after12
hours) :

- The plasma total lipids ranges between 400-700
mg/dl

- The plasma total cholesterol : 140-200 mg/dl
- The plasma total phospholipids : 150-200 mg/dl
- The plasma total triacylglycerols: 50-150 mg/dl
- The plasma total free fatty acids (FFA): 10-20
mg/dl

- Minute amounts of steroid hormones , fat-
soluble vitamins, and carotenoids.



؟ شيل بيط ،ةعاس ١٢  لق(ا ىلع مياص نوكت  lipid profile لمعت كدب اذإ ادًج مهم هنإ يه ةمولعم لوأ
علطت اهدب يللا ليلحتلا ةجيتن ىلع )نوهدلا( قباسلا لكKا ريثأت ليزأ ناشع

 تحت يللا دي5سلا حرش*

!

:

 lipids لا فرعنب ام يز هن( transport of lipids in plasma لا يهو ةلكشم يف اسه
 ةبعص ديكأ plasma لا لخاد اهتكرحو insoluble(hydrophobic( يه
؟ ةلوهسب plasma لاب يشمت ردقتو soluble ريصت lipids لا ثيحب ةلكشXا لحن نكمم فيك بيط

 lipoprotein particlesاهمسا ةريغص تايرك يف نوّكتت حر lipids لا ياه هنإ ريصي حر يللا
plasma لا يه يللا aqueous phase لاب يشمت ردقت ناشع

طيب نشرح كيف رح يحصل بالزبط:

insoluble lipids &soluble lipids in our body لل association لمعنب هنإ قيرط نع

 amphipathic لا )فيلغت مهفلغتب اهنأك يز( مهطيحت TAG & CE لا مه ؟ انمسجب يللا insoluble lipids لا fم
 non polar (insoluble) ءزجو polar(soluble) اهنم ءزج ينعي؟ amphipathic ينعي وش بيط

phospholipids & cholesterol لا امه ؟ amphipathic ربتعت يللا نوهدلا fم



• These lipids are found in plasma in the form of lipoprotein
complex=plasma lipoproteins.

• The problem of transporting the hydrophobic lipids in an aqueous
phase, the blood plasma, is solved by associating the insoluble (non
polar) TAG and CE with the more soluble (amphipathic) PL,C, and
proteins to form a hydrophilic lipoprotein complex.

• Each plasma lipoprotein particle contains:
1- A non polar core composed of TG and CE
2- A single layer of polar lipids (PL and C) together with proteins called
apolipoproteins

 Amphipathic: chemical compound possessing
both hydrophilic (water-loving, polar) and lipophilic (fat-loving)
properties.

 polar &non polar lipids من ال lipoprotein particle يعني بنكوّن ال
 aqueous phase بالنص بعيدة عن ال core بال non polar بحيث بنخلي ال

aqueous phase بتغلف الكرة من الخارج ناحية ال polar lipids وال
يعني ال head تاع ال amphipathic من برا وال tail لجوا 
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• Apolipoproteins are either peripheral (can be
transferred) or integral (can not be
transferred).

• They act as activator for enzymes (e.g. apo C II
activator for lipoprotein lipase) and are
important for receptor mediated uptake of
plasma lipoproteins by certain tissues (e.g.
receptors for apo E in liver cells for uptake of
chylomicrons).

Functions of apolipoproteins:



 ةلحر اهلإ ياه lipoproteins لا هنإ ةركفلا اسه

!

 لصوت ام دحل blood plasma لاب اهيف يشمتب 
 دحل categories ةيوش اهللصحب lipoproteins لا ةلحرلا ياه ءانثأ ، اهلحورت حر يللا tissues لا
  uptake اهللمعت ناشع target tissues لل حورتو Mعم لكشل ةياهنلاب لصوت ام

 ؟ catagorizing لا ةيلمع دعاسب Mم بيط
سسّخأ( ففخأ يدب هنإ ، لكش يأب ياه نوهدلا رسّكأ مزT انأو نوهد يشمتب يللا ياه هنإ ةركفلا

"

( 
 ةيشام يهو ياه نوهدلا

؟نوهدلا ياه رسّكن حر فيك بيط*
اهرسّكتب lipoproteinلا ياه فوشت اb يللا تاميزنTا ضعب ريثُت ةيشام يهو نوهدلا ياه هنإ ةركفلا

#

 

 catagories اهنم لمعتو اهرسكت حر يللا as activator for enzymes لغتشت apolipoprotein لا ف
 يللا نوهدلا رسّكي حر ينعي activator for lipoproetin lipase ربتعي apo C2 مهرهشأو
 lipoprotein particles لاب

 receptor mediated uptake لل ادًج ةمهم اهنإ يه apolipoproteins ةيناثلا ةفيظولاو
by certain tissues ، لا tissues بقتسم اهيلعkلا هذهل ت lipoproteins 

؟ lipoprotein particles لا نم طبزلاب Mم لبقتست حر تkبقتسbا ياه بيط

 اهينيعب فوشت مزT تkبقتسbا ياه

$

 لا ىلع ةدوجوم يللا apolipoproteins نم ةنيعم عاونأ 
lipoprotein particles اهزيمتبو اهفوشتب detect it لا لخدتو ضعبب اوكسمبو  lipoprotein particles 

 tissues لل



Plasma lipoproteins:
Four major groups (fractions) of lipoproteins have been identified that are 
important physiologically and in clinical diagnosis. These are:

1- Chylomicrons (CM):   They are derived from intestinal   absorption of 
triacylglycerols and other lipids.

2- Very low density lipoproteins (VLDL, or pre-β-lipoproteins): They are 
derived from the liver for the export of triacylglycerols.

3- Low density lipoproteins (LDL or β-lipoprotein): They are representing 
a final stage for catabolism of VLDL.

4- High-density lipoproteins (HDL or α-lipoprotein): They are involved in 
chylomicrons and VLDL metabolism as well as cholesterol transport.

5- Albumin + FFA (NEFA): FFA was carried by albumin.
coronary artery disease عالية اشي ممتاز 8نه إذا كانت عالية يعتبر إنه في حماية من HDL إذا لقيت نسبة ال

أول اشي بركزوا عليه دكاترة القلب بال lipid profile هو LDL 8نه نسبته العالية بتخوّف خصوصًا لو كان اCريض diabetic&hypertensive وعنده ال LDL عالي 
 coronary artery diseaes هيك مباشرة داخل على ال

 رصتخCاب*
 ةزاتمم ةيلاعلا اهتبسنو ةولح HDL لا
arteries لا نم لورتسيلوكلا ليشب
 لخّدب وه هن8 ةثراك LDL لا امّأ

؟ اهلكّشت حر فيك intestinal cells لا بيط ، هتلكأ يللا لك8ا نم اهتصتما intestine لا يللا نوهدلا ةعومجم نع ةرابع يهو مويلا اهنع يكحن حر يللا ياه
gةئيه ىلع اهلكشت مز lipoprotein لا ىلع اهقلطت ناشع plasma خ نمjلا ل lymphatics ، لا ينعي intestine كلكأ نم اهتدخا يللا نوهدلا دخات حر 
Chylomicrons ـلَ اهلوّحتو



• Plasma lipoproteins are separated into
different fractions by two methods:

1- Electrophoresis (According to their mobility in
electric field).

2- Ultracentrifugation : They are separated
according to their density. The higher the
protein content the higher the denisty of the
particles.



-

CM

VLDL

LDL
HDL

Albumin+FFA

-

+

Non-mobile 
lipoptn.

α-lipoprotein

β-lipoproteins

pre-β-
lipoproteins

Albumin + FFA 



Chylomicron metabolism
• Origin: Chylomicrons are assembled in intestinal mucosal cells.

• Structure & Function: They are chiefly composed of the absorbed
TAG to which are added smaller amounts of CE, C, PL, and proteins.
Their function is to transport TAGs to various tissues and cholesterol
to the liver.

• Nascent chylomicron principally contain 2 types of proteins, apo A
and apo B-48.

• The nascent chylomicron transported to the plasma via lymphatics
where it is rapidly modified (converted to mature chylomicron) by
receiving apo E and apo C fromHDL.



• Degradation:

• Apo E present in CM is recognized by hepatic apo E receptor while
apo C contains apo C-II which is activator for lipoprotein lipase
(LPL). This enzyme present extracellular anchored by heparan
sulfate to the capillary walls of most tissue, but predominates in
adipose tissues, cardiac and skeletal muscles.

• Activated lipoprotein lipase can hydrolyze triacylglycerol present in
CM to glycerol & FFA.

• Fatty acids are stored by adipose tissues or used for energy by the
muscle.

(most of the FFA ,about 90%, are taken upby the extrahepatic tissue
where hydrolysis occur. The rest ,about 10%, remains in the
circulation bound to albumin & is taken by the liver)

 هفاشو apo C2 لا هيلع apoprotein لا ناك ول هنإ لاثم انيكحو ،activator for some enzymes نوكتب امز:بلاب ةيشام يهو اهنإ apoprotein لا دئاوف نم هنإ انيكح انحا
.lipoprotein لا لخادب يللا TAG لا رسّكيو active ريصيح lipoprotein lipase لا





• 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)  لغتشي مز6 همادختسا ديعُن ناشع hydrolysis of TAG لا نم جتن يللا glycerol لا

  glycerol phosphate ـلَ هلوحب ميزنBا داه glycerol kinase همسا ميزنإ هيلع
اهنيجاتحم pathway يأب هنم ديفتسنب اهدعبو
 ريصم يف ام كيه ناشع ، active in liver نوكب glycerol kinase ميزنBا داهو
liver لل حوري هنإ ريغ جتن يللا glycerol لل



*شرح الس*يد اللي تحت !

 apo proteins C&E وأخدت منها ال HDL وهي ماشية قابلت ال Chylomicron احنا حكينا إنه ال
وتحولت من nascent لَـ matured chylomicron ، وال lipoprotein lipase كسّرت ال TAG اللي جواتها

ف هي بهالحالة صغرت (خسّت ") يعني صارت Chylomicron remnant  يعني نسبة ال TAG قلّت 
 C,CE and PL قابل ارتفعت نسبة الSبا

 apo C2 & apo E ؟ أخدت HDL أخدت من ال CM متذكرين شو ال
هسا بعد ما اخدت هدول من ال HDL وبعد ما بلش يتكسّر ال TAG جواتها، 

،HDL لل apo A & apo C بتبدأ تسلّم ال
طيب ليش رجعت لل HDL ال apo C بس ما رجعت ال apo E#؟

uptake يعملله liver وال liver ؟ إنه يروح لل CM نه زي ما حكينا وين نهاية ال_

 apo E لو ما كان عليها ال CM لل uptake ما رح يقدر يعمل liver همة إنه الSعلومة اSوا



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.








