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INTERACTIVE QUESTION 1/ Aslad J)sus

What do you think is the main function of lipoproteins in the blood?
byl aall 8 dyiaall i o yll Anall) ddds o) L L



ANSWER | sy

Transporting insoluble lipids (fats) through the aqueous plasma of the blood.
Alal) aal) La By jue Ol gl ALIRY 8 ¢ gaal) J

Great thinking! Let's dive into the details.
Sualdll) ) JET ad) s



LIPOPROTEINS DEFINITION | 4xiaall culis g ) iy g

Lipoproteins are spherical macromolecular complexes of lipid

and specific proteins (apolipoproteins and Apoproteins).
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and Apoproteins).
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THE FOUR MAIN TYPES | A 11 423 31 &1 5591

The four main types of lipoproteins are:

(8 daenss ) g N1 £l Hren Cycle

+ Chylomicrons (< g_Sa shsl)) .

. R 7N
VLDL (Very low-density lipoprotein) omtne Urea cycle  Aine
(12> ABUY Laddia Agiaal) cilisiy ) l/\ /< -
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+ LDL (Low-density lipoprotein) ( <t g g o

ABUSY) duadiia 4iaal)) i

*+ HDL (High-density lipoprotein) (AL dlle diaal) clis 5 )



INTERACTIVE QUESTION 2/ ¥ Aelad J)su

Why can't lipids travel alone in the blood?
fall & Lo yiay JEY) oy saall adainss Y 3L



ANSWER | sy

Lipids are insoluble in water, and blood plasma is aqueous (water-based). Thus, they need a Misible (water-
Mixing) carrier.
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slally 7 33



Lipids absorbed from the diet and synthesized by the liver and adipose tissue must be transported between various cells

and organs for utilization and storage.

gliac ¥ g UMAY Califa o JA5 ) caan Aiaal) At g 4l ddad) g datuaal g £13800) (e duaiaall ¢ ga Al

O ALl g e\dﬁum
Lipids are insoluble in water, the problem of transportation in the aqueous plasma is solved by associating nonpolar

lipids with amphipathic lipids and proteins.
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GENERAL STRUCTURE | alall cus 53l

+ Lipoproteins consist of a nonpolar core and a

single surface layer of amphipathic lipids.

Cra Baal g dpadacs dia g ahd Sl (ha (oS
Aludal) sl

+ Nonpolar core: Triacylglycerol and cholesteryl ester.
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GENERAL STRUCTURE | akadl qus yill(Alags)

+ Polar groups face outward to the agueous medium.
el T gl gad 7 LAY) A g8 Adall) cile ganall

* The protein moiety is known as an apolipoprotein or apoprotein.

apoprotein slapolipoprotein awl gl ¢ Jadl G



INTERACTIVE QUESTION 3/ ¥ Aelad J) su

Which part of the lipoprotein is hydrophobic (hates water)?
?cuﬂo‘)\sjﬁ @Aﬂ\ U-UJJ-J\U‘““J;LQi
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The Nonpolar Core (TAG and Cholesteryl ester),

ANSWER | &Y/



CLASSIFICATION | Axiaall culis gyl Cibuas

Lipoproteins differ in lipid, protein, density, size, and site of origin.
Laddl) &g aaall g 43S g (5 9 sall g G ga ) ‘_“,Q;QLMM Sl g pal) (AliAD

They are larger and less dense when the fat-to-protein ratio is increased.
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1. CHYLOMICRONS | b5 jSa gLl

+ Largest in size and have low density.
A JBY) g Laga yusY)
+ Large amount of lipid.
O (1a B S dsas

Carry triglycerides (dietary fat) from intestine to

.|.
liver and adipose tissue.
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2. VLDL & 3. IDL

2. Ve ry Iow-density Carry newly synthesized triglycerides from the liver to the adipose tissue.
lipoproteins (VLDL): Ll Lot L) ash cpe Lo datiaal) AENEY (¢ saall Jaa

Derived from VLDL catabolism. Not usually detectable in the blood.
3. Intermediate-density Al A Lgaldis) (s ¥ 3Ae VDL, ya s (e Adidia

lipoproteins (IDL):



4. LDL & 5. HDL

4. Low-density

Carry cholesterol from liver to body cells. Referred to as "Bad Cholesterol".
lipoproteins (LDL): Ll g it o<1 aniy Lgal) S, puadd) USA ) 281 (ha g siead sS0 Jaas

5. High-density lipoproteins Smallest size and high density. Bring cholesterol back to the liver. Referred to as

(I_i'BtLog:Cholesteml".
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INTERACTIVE QUESTION 4/ ¢ Aol J) s

Rank them from largest to smallest size:
las Jral) ) SV e agi
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1. Chylomicrons
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LIPID PROFILE | &saall pasd

Abnormal concentrations attract clinical attention.

(g ) alaiaY) udad Adal] jue i 38
+ Hyperlipoproteinemia: Increased lipoproteins.

Al il g Baly 3 Asiaal adl ciisig y oA

+ Hypolipoproteinemia: Decreased lipoproteinsisiall cilisi g !l (ali: 4xaal) aal) i g (all



MEASUREMENTS | cbuabsdl

The lipoprotein profile measures:
b be diandl Ll ) ad iy

+ Total cholesterol in blood (Jssims 58 Alaa))

+ HDL-cholesterol (Good) () Jg_iu! sS)

+ LDL-cholesterol (Bad) (Jball J g i os11)

+ Triglycerides or fat in plasma (La Sl & 45560 ¢ saal))



HDL DETAIL | Jw@HDL

+ Composition: 50% protein, 25% phospholipid, 20% cholesterol, 5% TAG.
ASE R 70 gl S 7Y ¢ cdul gl 7Y 0 (g 70 v 1 quS il

+ Removes excess cholesterol from tissues (it cleans blood).
(P alaly) daud¥) pa 131 J g e oS a3
+ Higher levels reduce risk of heart disease.
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INTERACTIVE QUESTION 5/ ¢ (Aelal J)su

How long should a patient fast before a lipid profile test?
Cosaall (and J8 (g jall 6 geay Ol oy S l) (e oS



ANSWER | sy



HDL ESTIMATION | »HDL

Separation techniques:

Lasdl & lias:
+ Ultracentrifugation (Gl s sall k)
+ Electrophoresis (ks Jea )

+ Chemical precipitation (S-Sl cu i)



PRECIPITATION METHOD | s sill 43,

HDL lipoproteins are assayed after precipitation of Chylomicrons, LDL, and VLDL by:
Ada) g3 Sl g ) Ay G 5 HDL ol ol

Phosphotungstic acid (PTA) + Magnesium chloride (MgCl2)

HDL is left in the supernatant solution for cholesterol quantitation.

9 fe g8 AaS paBil g glal) Jolaal) AHDL I 5



LDL DETAIL | LDL Jxalis

+Carries cholesterol from liver to organs.
slae ) ) 2l e J g et o<l Jany

+  Easily sticks to blood vessel walls.
Ay gadl) Ao oY) O saan A ggay (Guail

+ Triggers clot formation if high.

Ladti ya oyl8 1) culdalal) cp o€ ) (g9



NORMAL RANGES | dslall il sial

Desirable HDL > 60

HDL (mg/dl)
Low HDL <40
LDL (mg/dI) Desirable LDL <110

High LDL > 130



LDL CALCULATION | <t DL

Concentration of LDL LDL) 48USl mddia Jnall (i gl 38 3
The routine method used in biochemical i pidall A deadioall A 5 5l 48y Hhall
laboratory is calculation by Friedwald formula, as 4l aladiuly Gluall o 45 gad) 450
follows: T WS el gy 8

LDL = Total Cholesterol - (HDL + VLDL)

VLDL is estimated as TG level divided by 5, so the485sll (adaie aall (5 5l (5 sie 538
final equation will be: AN G saall (5 glue 4endVLDL) ) 12>
Al Aaladll ) oS ML 5 e

LDL = Total Cholesterol - (HDL + TG/5)



INTERACTIVE QUESTION 6/ 1 (Aelai ) s

If Total Cholesterol = 200, HDL = 50, and TG = 100.
Calculate LDL concentration.
Yo KU I il KU I3 HDL Y+ + &85 gsaall g0 ) 3 5 cuanl] DL
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THANK YOU !
SIS

ANY QUESTIONS?? PLEASE ASK.
AL ) pluadi Sl (o

Lipoproteins Lecture 2020- End of Session
2021
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