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Plasma lipids

In the fasting state (usually measured afterl2
hours) :

The plasma total lipids ranges between 400-700

mg/dl
The plasma total cholesterol : @40:200:mg/dl

The plasma total phospholipids : 150-200 mg/d|
The plasma total triacylglycerols: 50=150'mg/dl

The plasma total free fatty acids (FFA): @0=20
mg/dl

Minute amounts of steroid hormones , fat-
soluble vitamins, and carotenoids.
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plasma lipids ( cholesterol
(C) ,phospholipids (PL),triacylglycerol
(TAG) ,Free FA)
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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 Esterification causes nonpolarity

2- A single layer of polar lipids (PL and C) together with proteins called
apolipoproteins

. . Like pl / cho)esterol(oh group is polar .
s Amphipathic: P ckemlccg? group cgmp%)und possessing

both hydrophilic (water-loving, polar) and lipophilic (fat-loving)
properties.
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Amphipathic molecule : ;&< aalg (s ol (i
Polar —(head of pl)z_ Ll o<

Non polar —Jalall 4atie < (tail of pl)
Apolipoprotein: the protein that covers the lipids
Aqueous phase = blood plasma

because they are non polar , they will be in the E
core of thelipoprotein amphipathic

(polar&nonpolar)

"(‘
TAG and CE amphipathic

(polar&nonpolar)
polar Unestrified

Apolipoprotein cholesterol

Unestrified cholesterol
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Lipoprotein have a non polar core contain ( CE &TAGs) &polar lipid on the
surface contain ( PL&C)) .

* Apolipoproteins are either peripheral (can be

transferred) or integral (can not be
transferred).

e They act as activator for enzymes (e.g. apo C lI
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).

Js¥l surfaced! le pasase n5Y1 Lk apolipoproteinsd! oy cress Lie yayall anew b Leua
peripheralJl sa ,ala 5 SG lipoproteinsy Jsiiy 5 Jadis ad,
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_ function of apolipoprotein :
Ciillag LS Lie (od G Loyl o8 sl J&5 oo Ll Ll Tilagll

%o activator for lipoprotein lipase enzyme ( mainly apo C II) .
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Aimportant in the receptor mediated uptake ,( apo E receptor on hepatocyte for
uptake of chylomicrons ) .
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Plasma lipoproteins:Tested by lipid profile test

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-p-lipoproteins): They are
derived from the liver for the export of triacylglycerols.

3- Low density lipoproteins (LDL or B-lipoprotein): They are representing
a final stage for catabolism of VLDL.High concentration of LDL cause coronary artery disease

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

5- Albumin + FFA (NEFA): FFA was carried by albumin.
plasma lipoproteins fractions :
#CM )
slao¥ b o Laiol | ¥y Liagy dlSLy by 213511 (e daliall fsaall oo Lalinie
Jls 2% LuJZﬂ Jals &gl e Lalsiae , derived from intestinal absorption Lgi (Said
- 83990 Lilill Gl HLS s TAGS ooty JSiing (909 o oLSLI 98%

# VLDL:

ac by oI Laliie dlt) oL o sladl 8 alall il (8525 T, pre beta lipoprotein oSGl Leacals
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Fatty liver jicoag s oSS ¢

#LDL or beta lipoprotein:

VLDLUJI catabolism ye (4l ) daye JAT sla
#HDL or alpha - lipoprotein:

VLDL and CM JI metabolismJ! 4ilee (5d dago

cholesterol transport s <ags 5

#Albumin + FFA(non estrified acid ):
albumind! ga oIl (n5g 5 e Joadi a3 noN polar &< FRAJH Le Luia

098870 ) L8 ey

= . . o
i 8 leiseslss




o
. :.'l.' .
| GENITOURINARY SYSTEM i
m53ER
S =2 SCAN ME!
* 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. density = protein content

plasma lipoprotein separation methods:

A electrophoresis : plasma lipoprotein will be separated based

on their charge , size &shape .

AUltracentrifugation : plasma lipoprotein will be separated based on their protein
content ( density )

densityJ! slalys

Non-mobile
lipoptn

B-lipoproteins

pre-f-
lipoproteins

-

a-lipoprotein

\/

Albumin + FFA
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Chylomicron metabolism (cm)

USLy ol 63301 e Lpaliaial o Ul oy gaull el LY (intestinal mucosal cells ) Ly,sas cmy! Loa

pl/ ¢/ CE (le gsints sy s TAGSY! (oo JSiiy 5 (1580 %098 (1o L85 ()5S0 (0o

Pl:phospholipid // c: cholesteroll/IcE: cholesterol ester

S Liig %2 (ole g 5iaks

nascent cm and mature cm s Ul emJ! (p<E Le (oé Loaa

Nascent cm:in the beginning or early stage

modification lele il g0 Gl oy

Nascent cm : TAGs (mainly ) +pl +c+CE+ApoA+Apo8-48

gt oS Lie 358 ol SLAS Y

= s intestinal lymphatics .,k ;,« systemic circulation sl 7,5 nascent cmJ/ s daes L Lowa
Apo E and s Ul apolipoprotein ;s ress o Gl 398 Lie LSa (T HDLY! Cisisi Ty S b 3o 5kIL
Apo c

mature cm Le juniclia g

Mature cm =nascent cm +Apo E+Apo C

degradation Jexi /) ol Leeuds oo maturation lilee oIl olidgyll gl gl byt culs

sk

laat g Geaall oo Tl awl o0 lipoprotein lipase .l o:3¥ activation Jex: Apo ¢ || lnas3 Apo € Ty
Hydrolysis of TAGs

glycerol + free fa .<i gilill ;<us

fa and glycerol Jsua sagy oy b
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Muscle

Most of the fatty acid ( 90% ) are taken upby extrahepatic tissue , only 10 % remain n the
circulation bound to albumin & taken up by liver .
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maturation : Apo ¢ & Apo E from HDL to CM
Degradation : Apo A & Apo C from CM to HDL
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Apo E receptor mediated endocytosis by hepatocytes
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Chylomicron metabolism

Origin: Chylomicrons are assembled in intestinal mucosal cells.
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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 from HDL.

 Degradation:

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)
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* 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)

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 Cin the liver.
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transferred from HOL to for example, ADIPOSE

e L:2
G\AG; the nascent chylomicron.
Nnmm‘)
N_Chylomicron __/

Apo C-ll and apo E are ' TISSUES,

Chylomi CAPILLARIES

I 1 | cells nascent
TAG-rich chylomicrons produced
primarily from dietary lipids.

Apo CI
(to HOL)

) <
[ CE-rich CM remnants @ n Apo C-ll is returned,
1o HOL.

bind through apo E to

P ptors on the Chylomi
liver where they are remnant
endocytosed.
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Quiz time

Q-1) A patient with a history of pancreatic dysfunction presents with elevated
levels of chylomicron remnants in the plasma. Which cellular process is primarily
responsible for the clearance of these remnants from the circulation?

a) Receptor-mediated endocytosis by liver cells

b) Hydrolysis by lipoprotein lipase (LPL)

c) Transfer of cholesteryl esters by cholesterol ester transfer protein (CETP)

d) Conversion into low density lipoproteins (LDL)

Q-2)What is the primary function of high-density lipoproteins (HDL) in plasma
lipid metabolism?

a) Transporting triacylglycerols to various tissues

b) Facilitating the export of cholesterol from peripheral tissues to the liver

c) Acting as precursors for the synthesis of chylomicrons

d) Mediating the uptake of low density lipoproteins (LDL) by liver cells

Q-3)Which lipoprotein fraction is primarily responsible for the export of
triacylglycerols synthesized in the liver?
a) Chylomicrons (CM)
b) Very low density lipoproteins (VLDL)
c) Low density lipoproteins (LDL)
d) High-density lipoproteins (HDL)

Answers
1) A

2)b

3)b




