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2- GENERAL INTROSUCTION AND

AIM OF THE WCRE

Yuloaglie factsrs have Cesn Lisntolises 2E ImporIant oin
credicTing rizx of covorery neEarT Zossase 1THDYL Rszsnt owors
nas pesn Icousel on the ImToriance X nigr-ZdensiTy L1Do-
Trotein (ECZL) cnolesterci in a2ssessinc roisw of .
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Determinatiorn of plasma livoprotsein frzcticns and  their

cholesterol content provides the clinician with the progno-
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neeg for a metnod <czpable c¢f handling large workloads

conveniently and econcomically,

widely used method was preparativs ultracentrifugation (Havel

et al., 1333). This metnca was tTime ceonsuming and reguired

both expensive eculpmente ani niznhly traxnad persconnel (Stexn

Next, came precipitatiorn methods which depend on measuring

HDL-cholesterol in supernates of serum or oplasma after
precipitation of other lipoproteins  with a polvanion-
daivalent-caticon cormbination {Warnick et al., 167%}).
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The most commerly  used pre

A different approach for HDL-cholesterol separation and
guantitation is through the use of electrophoresis. Lipo-
proteins are separated by routine electrophoresis and the
cholesterol is made visible by the addit:on of an enzyme
reagent directly on the electropnhoresis membrane. The electro-

phoresis supporting media may be cellulose acetate {Cobb and
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B- REVIEW OF LITERATURE

1- PLASMA LIPOPROTEINS

Lipigs are cerried 1In the plasma combinel with ©roteins

forming compleres called lipoproteins {(Zilva and Pannall,

158%). The oprotein moiety 1s called apoproteirn or apo-

liporrotesin, cfiten abbreviated as apo- or apo-lg. ALl
liporrcteins contain cholestercl, chesphol:pics, and
triglyceriges (TieTz, "982). The Lipid <component causes
lipoproteins to have asensities that are less than the

densities of albumin and of the globulins. The difference in

the relative proportions of 1lipids and proteins amcocng the

-+

F—
-

savera porroteins give ther differsnt cernsities and permc-ct

their separation by vltracentrifugation

permits separation of ligogrcteins by slectrophoresis (Henry

et al., "%74).
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2- CLASSIFICATION OF LIPOPROTEINS BY PHYSICAL

AND CHEMICAL PROPERTIES

a. Ultracentrifugation :
Lipoproteins show different rates of <floatation when
centrifuced in soclutions o9f sodium chloride with different
specific gravities., This iz expressed as Svedberg (S¢)
vnits of fleoata*tion. One Sf unit is egual 1o 10-72

cm/sec/dvne/c at 26 °C (Harper et al., 1377). Llevy et ai.

{1¢26€) <classified liporroteilns according to this prinzivle

i- Chvlomicrons :which flcat in a medium of specific

gravity < 0.96 cm/ml.

2i- Very low densaity lipoproteirn (VLCDL) : flcats at

densities (.96 - 71.006 gm/ml.

1ili- Iow denzgisty liveorotelirn (IDI) 1 Iloats In kthe
ZsmsiTv ranzge T.llc - T LTED Tmoool

lv- Dilgrh gensLTv _ilnQouUreotselrn mo b i IlozTE o LnoTons
density range 1.063 - 1.21 cm/ml.
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. Electrophoresis :

The principle of =slectrophoresis is basad upon the fact
*hat when a charaged particle 1s placed in an electric Z:xslZ,
it will migrate towards one of the electrodes of the £iszla.
Th.s despenis upon the electrical charge, pH of <he buffer and
its lonic strength, size of the particle, the strencth of the
electrical Zield, the nature of the mecium used to support the

partizle during the migrat:on process ani many others (Tistz,

Electrophoresis of liporrecteins had been periormed by the
relatively simple technigque of Jencks and Durrum (1955}. A
major improvement in technicue was dJeveloped by Lees and Hatch
{(1363), +he importance of which became es:tablished when
Fredrickson et al. (1967) <classifisd clinically distinguishk-
to the rpattern

able disorderr of ligid metato

Azeorédingly, four classes o©f lipoproteins  nave paen

i- Alpha lipoprotein (e-lipoprotein) : the Ifastest
migrating fraction towards the anode. This band
corresponds to HDL separated by ultracentrifu-
gation.

ii- Prebeta lipoprotein (pre B-lipoprotein) : after

electrophoresis, preB-lipoprotein would be found
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-2i- Beta l:iooprotein (B-lipopriteind

.

AiTer electrophecresys, 3-l:iporrotsin pani will bs
fcund anodic to chylcmicrons.

v~ Chvlomoczcrons @ 1f pressnt, 1f re2msing sSTatTicnary at
the origin. Trhis pani doss noT zopsar Lo normal
fas*.ng state (Surr angd James, “873).

3~ BIOCHEMICAL ASPECTS OF LIPOPROTEINS

4]

. Chylomicrons

These are laroe particles cconsisting mainly 2f exogenous

~rizlucerides, fcocrmel cof long chain fatty azidfs, rasvrnthes:zel
<17 svstem @raining The 1nTesTing and &nter svsTseEmis  ZirTula-
—ior via the theorac:z Zduct (Grawv ans Howorth, T322).

Triglycerides constitute 80 - 953% of dry weight of this
fraction. It alsc contains sore cholesterol (2 - 5%}, while
phospholipids form 3 - 6%. The protein components of chylo-

microns constitutse cnly 1 - 2%. This is mainly in the form of

ape C-I, II, III (£6%), apo B (22%) and =apc A-1I, II (12%),
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when using the alphabetzcal classzfzcation o2 apclipo-
proteins by Elauvpovic in 1971 (Tistz, 582

Chylomicrons Qdiffer from cother serum lopoprctelins in be
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givcercl and free fatty acids whick pass into the cells, Tt
was suggested that the liver Jdoes not remove intact chy
microns 1in this way, but liver cells take up, by pinoccyvtosis,
chylomicron remnants enriched in phospholipid and cholestercl

-

(Gurr and James, 1875).

Nermally, chylomicrons are absent in a2 ncrmal  fasting

v, Howevszro,

T ur Tt L roorEonr JiTT s Tore ro: o oc: nlividizos 1o
Zlssorsar. ToEToos ST TTinzIriiio s LrTLenT Zzr o Livi-
protein studies, he should Le fastxine for 12 - 14 hours.

Zfter storage of creamy ©plasma overnight at 4 °C, chylo-

microns float on the top (Brunzell et al., 1973).

b. Very low density lipoprctein (VLDL} :
VIL.DI. transports mainly endogenocus triglvcerides. These
triglyvcerides are formed of fatty acids either transported *o

or synthesized from carbohydrates or glucocenic amino acids in
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