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Plasma lipids

In the fasting state (usually measured afterl2
hours) :
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olasma total lipids ranges between 400-700
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cholesterol : 140-200 mg/d|
phospholipids : 150-200 mg/dI
triacylglycerols: 50-150 mg/dl

ne plasma total free fatty acids (FFA): 10-20
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2.
Minute amounts of sgter0|d hormones , fat-
soluble vitamins, and carotenoids.



¢ il (b Aol VY USYI gl aslin 5SS lipid profile Jass las 13) Taa ags ) oob Laslas Js
el La oI Julatll Eas gl (Gpaall) Boladl JSY1 30 L3l oLt

CIEURPN [NV, {0 |y gty

lipids JI —é,23s L @ «¥ transport of lipids in plasma J/ sy i o8 Lua
L oS plasma JI Jals ES,a insoluble(hydrophobic) (s
¢ dygws plasma JL iuas Hudig soluble s lipids JI euay dSELT Jas (Sae 8K b

lipoprotein particles lqaw! & uin &b < (& 5SS g lipids JI sla ) s ¢ ol
plasma J! g Ul aqueous phase Jb il juss ;lie

o3l deonsy T AS Tt ik

insoluble lipids &soluble lipids in our body J! association Jeais €] 51,k e

amphipathic JI (<iulss agilits SIS 5)) aglasss TAG & CE JI aa ¢ Lieuny (Il insoluble lipids J/ cxs
non polar (insoluble) <3as polar(soluble) Lyis <3a 32:¢ amphipathic o g (ub

phospholipids & cholesterol J! Lea ¢ amphipathic ;o oI sanll s

\—\wol (plrl.ospholipid) s Po\aféJ L‘) I}s P"‘“‘/ Qroup is oH qroup (\'\Qac! g/‘oup)

but ]]—s il non (Dolmf bul il's bail 1s vwn ()O\u('

amphipathic Jt ~<= L,:_L.: los)

( Nnen po]uf 5'.-)-7.-9 Po\a( SJ))



e 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.
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* Each plasma lipoprotein particle contains:
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1- A non polar core composed of TG and CE S Sty 2 6

2- A single layer ofpolar:lipids (PL-and"C) together with-proteins called
d pOI i POP rOtEi nsS polar &non polar lipids J! ;= lipoprotein particle J! ;5 s

aqueous phase J! ye suas (ill core JL non polar JI iy suas
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s* Amphipathic: chemical compound possessing
both hydrophilic (water-loving, polar) and lipophilic (fat-loving)
properties.
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* Apolipoproteins are either peripheral (can be
transferred) or integral (can not Dbe
transferred). Loukeqrubad in b gt
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Funckions of avolivoproteins:

* They act as activator for eniymes (e.g. apo C li
activator for lipoprotein lipase) and are
important for receptorz' mediated uptake of
plasma lipoproteins by certain tissues (e.g.

receptors for apo E in liver cells for uptake of
chylomicrons). 5wl B30 Lo 2,

lipoproteins
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Plasma lipoproteins:

Four major groups (fractions) of lipoproteins have been identified that are

important physiologically and in clinical diagnosis. These are:
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1-‘Chylomicrons (CM): They are derived from intestinal ~absorption of

main 3"\_‘
triacylglycerols and other lipids. )
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2- Very low density lipoproteins (VLDL, or pre-p-lipoproteins): They are
derived from the liver for the export of triacylglycerols.
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3- Low density lipoproteins (LDL or B-lipoprotein): They are representing

a final stage for catabolism of VLDL. =™ % ore e hen b pleteins
mainly ¢ <o
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4- High-density lipoproteins (HDL or a-lipoprotein): They are involved in
chylomicrons and VLDL metabolism as well as cholesterol transport.
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5- Albumin + FFA (NEFA): FFA was carried by albumin. il
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* Plasma lipoproteins—are separated into
different fractions by two methods:

1- Electrophoresis (According to their mobility«in
electric field)\.”accwm bo shape,size and charge

2- Ultracentrifugation : They are separated
according to their density. The higher the
protein content the higher the denisty of the
particles.
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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.
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Nascent-chylomicron principally contain 2 types of proteins, apo A

and apo B- 48Chg\orwioron N3 N TAG,CE, € PL i s nkeskine. J1 A3 Lo 7

The nascent chylomicron transported to the plasma via lymphatics
where it is rapldly modlfled (converted to mature chylomicron) by

receiving apo E and apo C from HDL.

T) Laspa,mllj aPo Cll

Vla&cw/l' clog \omicfonJ‘ (3
Zf*@,.j ~Le



Degradation:

4Llig apo C2 JI wle apoprotein JI oK of <) Jhs LiSs cactivator for some enzymes (s<i Lol 4uiils a9 L) apoprotein Jl Llsé oo <) LS Lial
lipoprotein JI Jalas I TAG JI ;485 active ,uaua lipoprotein lipase J!

Apo E present in CM is recognized by hepatic apo E receptor while
apo C contains apo C-ll 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)







* 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) , |
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Fate of remnants:

e 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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TISSUES,

Apo C-ll and apo E are | tor example, ADIPOSE

2 transferred from HOL to
the nascent chylomicron.

3 Extraceliular
lipoprotein
lipase, activated
by apo C-ll,

degrades
TAG in CM.

1 Intestinal mucosal cells secrete nascent
TAG-rich chylomicrons produced
primarily from dietary lipids.
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CE-rich CM remnants @ < @
S bind through apo E to l :,p: &l is ntum.a'

specific receptors on the cwlomlem

liver where they are

endocytosed.




