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The serum lipids are current s[biccts of grest iBterest, especlally'

in the etlologies and courses varieties of diseNses. 'fhereforc, it is

rhorthwhile to revi€w tbeir biochomicd and €linical Yiew - points before

applying them for clinical purposes.
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l. Phospholipids : lipids containing

phosphoric acid and, in most

cascs. t tTrtlogcoous ot96

2. Glvcolipids or cercbrocides; lipide

containing carbohydrrtc and also

nitrogcn but no glvcerol

3. Sulfolipids : liPids cheracterized

by posscssing sulfate grouP

4, Lipoprotcins : lipids attachcd to

plasma or other protcin!

5. Lipopolysacchrridea : lipids et-

tached to polysacchrridcs

C. Dcrived lipidr: derivrtives obtrined

by hydrolysis of thosc given in group A

and B

1. Saturated and unsrturat.d fatty

acids

2. Monoglyccrides and diglyceridcs

3. Alcohois

According to Bloor, (l) the classifica-

tion of the lipids u'hich is gencrally

acceptcd in the Unit€d Statcs and rvith r

few modifications, is ar follows:

A. Simple lipids-cstels of fatry rcids

rvith various alcoholo.

1. Neutral fsts and oils'triglyccridcs:

triestcrs of fatty acidcs with giy-

ccrol,

2. Waxce: esters of fatty acidr

a. True waxca

b. Cholesterol ester: cGters of

fetty acids with cholesterol

c. Vitamin A cstcr: palmitic or

8tcaric acid estcr of vita'

min A

d. Vitamin D esters

Il. Compound liPids - caters of f.tty
acidr with rlcohol plus other groups.
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D; Mircclhncour lipidr

l. Aliphrtic hydrocarbonr

2. Crrotenoidr

3. Squrlene

4. Vitamio A end B

Thc purpore of thir prper is directed

to ccrt.in lipids th.t rrc commonly found

or inyolved in thc direagcr.

TRIGLYCEBIDES: Therc arc tric-

rters of trihydric alcobol glycerol and

*rious fatty acids. 1.hcy are the most

tbrndent natural lipids. 'I'be biosynthesis

of triglyccridcs in the body appcrrcntly

occurr primary in rhe liver. It ir ttored

in the adiporc tissue. 'I'he cpithelial ccils

of thc intcstinal mucosl are activc ln tt:is
rctp.cl.

'I'riglyceridcs do not function only 8i

r source of cnergy ; but elro solvcnt for
frt - soluble vitrmins, aiding in the tran-

tPort lod function of thcsc substances.

PHOSPHOLTPIDS I 'ftre phosphoii-

pids, mostly produccd by tho Iiver, prcsenr

in all celb and are the rccond most

D.tui.lly occurring lipids. IUost of th.m

rrc composed of fatty zcids, a nitrogenous

brsc, phospboric acid, glyccrol, inoritol
rnd sphingosine. 'I'hey play vitNl .o1.8 ae

con8titu.ntr of ccll membrtnccr and factors

in rcguleting mcmbrane permerbility. .fhcy

trc Prcsent in the myelin shcath of nervc

cclls .nd in clcctron - tnnsport perticlcE,

LIPOPROTEINS : The lipoproteinr

.rc crtremely impoltant typc of lipids
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bccaurc of thcir yit.l rolo in thc rolubi-

lization aod transporr of watcr - insolublo

lipids io thc phlms and othcr aqucour

fluids in thc body. They rrc isloci.tion

complcx of vrrying proportions of tritly-
ceridc, phorpholipid and chol*terol. 1hc

protcin moictica are primarily formcd in
thc livcr (4) end to somc extcnt in th.
intcstinel mucosrl cclle. I'he lipid com-

poncnt dccrea!.8 thc density of thc tipo-

proteinr. I'hc differcnccr in thc conrcnr

of lipidr rnd protcinr arnong scveral lipo-

protcinr rrsult in diffcrcncc dcnrities and

permit thr,ir furthcr s(per:ition hy ultra_

ccotrifug:rtion. Thc lipoprotcins alsr, diffcr

in thcir electricrl charge. This propeny,

in combination with diffcrcncs in gize,

rlso pcrrrritr scprratiorr of thr lipoprcteino

inro specific bandr by elccrrophr,rcsis.

Bv tlreir elcctrophcri sir or utrr?crn-

trifugation, the plasDla lipoprotcrns arc

usually considcred rs 4 re|reeentint frmilicr.

Chylomicrons - Sf grcstcr thcn 400

Prc-Betn - lipoprotcine-Si 21 - 400
(very low densitt)

lleta - Lipoproteins - -s10 - 20 (low

denr ity)

r\lph: - I-ipoprorcins - Fligh density

Thc chemical composition of major

lipoproteins; irs relationrhip cxprcrscd by

v.rious m.rhods and its norrnrl valuc grc

rhoun in table I, II and fig. I. rcspectively,

CHYLOMICRONS:'Iheec largo

fat particlor havc r dcnsity of 0.9. T.hey
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rrc collcctcd at top of plasme after lcft

strnding for 16 - 2{ hours at 0 - 4' c.

luost chylomicrons are considered to

rcpresent cxogcnous triglyccrides and c:rn

crus: cloudy APPeartnce of the serum'

PRE - BETA - LIPOTROTEINS :

'fhese lre very low density lipopro-

tiens (VLDT). 'fhcir density ir less than

l.00fr. P re- B etr- lipcproteins are aPprrentlv

,:oncerncd meinly raith the trsnsPort of

cndogcnous trigllcerides, It consists

mrinly of glyccridcs newly synthesized or

derived from body *ore rather than di

rectly from the dict. It secms possible

that YLI)L nlty bc the onlY form in

rvhich lipoproteins are secrcted by the

liver rnd is not idcntical rvith those formed

in circulstion in the casc of cholcster,vl

esrcrs which are mainly synthesized by the

plrsma lecitnin (4). It is aiso found that

tho lymph also contains VLDL synthe'

sized by the inLestine. ln farting strgr,

abour haif of lymph triglyccride and cho'

les:erol is found in VLDL rnd thesl lipids

are oot delived from the plarma but from

intestinal contents and mucosal 3ynrhe-

sis (5).

BETA' LIPOPROTEINS : ThcY are

called low density lipoProteiog (LDL) and

crn bo isolated betweco thc densiticr of

1.006 and t 061 (S1 0'20). Deta-liPoPro-

tcins rppear to b6 the major trnnsPort

mediurn for cholesterol. I'hcir major
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cohrltitucnts are chole6terol and choler'

teryl ester i the remrining components lrc

phocpholipids, protein and glyceride.

'l he compoeition of the 36 0-20 lipo-

proteio contrin 3 classes; (6) HDL, LDLg

and liprprotein which shares entigonic

detcrminant with LDL, LDL - a - l' llDL.

Hclenius and Simons (7) rcrnovcd Ll)L by

four diffcrcnr detcrgents and found thlt

thc lipid-fr(:e-proteins obtaincd still !etained

thc i,,nm unc plopcrties.

ALPHA - LIPOPROTEINS (rs morc

spccifically AIpha 1-lipoprotein) : l here arc

high density lipoproteins (tlDL) bcing rso'

lated rt the densitics of 1 063-1.21, 'l'hcy

contain about 50% cf protein; lipid com-

pon.nt con!ists mainlr cf cholestcrol and

phosphclipids in the ratio of about 0.5 (bv

rvcight). It is now est.rblishcd that thc

mechanism of rernovrl of Iipoprotein and

triglyccridc by thc enzyme, clearing-fnctor

liprrc ( lipoprotein lipase ); occuring at

cepillary cells ard thet the free fattv acids

rele:scd then pxss across thc cndothelail

cclls into the tilsues. (E)

FREE-FATTY-{CIDS : Protcin

bound fatty acids or free f^ttv acids (Fl'A)

that circulate rrc alburnin bound. The

nornal conccntation is 0 3 - 0.6 mEqil

with thr average of 0,+ nliq/I. (9) 1'hey

erc importint in meeting cnloric demandg

and have most labilc concentration. Thc

F!'.{ concontration is clevatcd in strrva-



88

tion, excercise, emotionxl stress, low-tirsuc

inoulin rctivity and hvpcrthyroidism Nico-

tine, crffeine and injection of cpinephrinc

also raise thc pl.rsme F'FA level. 'fhc

effect is prcduced bv the :rtimulation of

lipolys:s of triq'vceridc in ndinos. tissuc.

The FFA Ievel parallels the blood

glucose lcvel in dirbetes, and in somo ways

ii ! bett.r indicrtion of the reveritv of

thc diabetic strge: (10) In clirbetic acido-

sis, tbe levcl of l.FA may rise to 1.5

mEq/1, retorning to normil :rfter succcss.

ful trearment with insulin, Thc FFA

rcleased from adipose tissue in cxcoss of

thosc utilizcd by muscle, liver or othcr

tissuee mainly rcappeer in plasm, as en-

dogenous glyceride. fhe Fl.'.\ mav caurc

intravascu)sr thronbosis, but this has bccn

domoostrrted only in v6ry high conccn.

tratlon3.

BI0LOGICAL VARIATION : 'l'hc

falting levels of the diffcrcnt plasma lrpirir,
vary considerably between differenr iodivi-

duals, population and also fronr hour to
hour and day to da1. in one and the szrnc

indiv idua I.

Genrtic, sex, ag€. dict, p)stur€, veno.

stasis, d ilferen r nn.:ironment. excercise,

cmotion, pregnrn(y a:rd smohing pay in.

flucnce io thc plasmo lipid lclelt. .l'.g-

grrt and C.rruthcr3 ( ll ) shovcd thet

rmong racing drivers, frec fetry acid lcvcls

wcre clcvated for one to threc mtnutc!

bcfore the stlrt lnd werc maintained up

Vcl. 6 h.o. 2

to onc holr aftcr thc race, 'lhc triglv-

ceridc levels wcre slightly elcvated alt.r
thc ev€nt rnd continued to incrc:se and

rerched a pcrk at onc hour.

CI,ASSIFICATION OF HYPERIPIDEMIA

AND HYPERLIPOPROTEINEMIA

The propoeed chemical cl:rssification

provider and approach to thc ctiologic and

to thc pethogcnetic factors of discases.

HYPERLIPIDEMIA : I'his term

rcfers to ao incrense in concentratioD of

:rny plasma lipid constiruents. For prac

trc.l purpose, usually it is confined to
cholostercl or glyceride cr both.

The anaiysis of cholesrtrol and trig-

lyceride also providc sorre ir,for,uation

.bout thc tvpe of hypertipoprotcinemia

becruse the propoltion of tbcsc tipids

varies from one lipoprotein family to ,n
other. Winklemtn et al recommended

that cholesterol and triglvcorides should

b. rrutincly determinrcl in thc laboratory

for tcrting of phenotypiog of lipoprotein-

cmia. The anrlysis must bc performcd

in the srmc specimen to bc run for elcc-

trophoregis in ordcr to provide srtisfactory

accurrcy. Thoy could not clarrify e

numbcr of serum rpccimens t'ccausc of

the subjectivc intcrpr.trtion of the posi-

tivc and intcnsity of lipoprotcin bands es

duc to thc poor rcproducibility and limited

ability of the techinque ro have a clear

lep.r.tion betrve.n llerr and pre - Berr -

bands. ( l2)
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l'hrcc gencral types of hyporlipidcmie

that roughly cororponds to ccrtain typca

of hyperlipoprotcincmit are: -

l. High cholcstcrol concentrations and

normal triglyccridc conccntrltions - this

group is also c.lllcd " prrrc bypcrcholes-

tcrolemia ". It to corrcsponds to hypcr-

Betr - lipoproteincmia.

2. fligh cholesterol concentration and

normrl triglvccride concentration - this

group trsrrrlly corrcsponds to cither " pure

hyperchylomicronemia " or hypcrpro- Bcta-

lipoprotcincmia.

3. High cholesterol and high triglv-

ccrido concentrrtions - all of thcse major

types of hyperlipoprotoinemie, cxcept "pure"

hyper-Beta - lipoprotcincmir, miv occur

in thir group. 'I'he clasrificrtion of this

third group ic b$cd on typcs of lrPopro-

toins.

HYPERLIPOPROTIENEMIA : l.'or

the sake of aimplicity, the prttern! or

types of abnorm{l lipoproteins cln bc

numbered rccording to thc aygtcm of

Fredrickson eod collergucr, rs :hown in

tablc III.
'l'he plesma obt.ined from petient

with cithcr type I or typ. V hyperiipo-

protcinemias i9 ch.!.cterized by a creemy

layer soprrating over . clear ( type I ) or

turbid (type V) plasma. Typer It, IlI,
lV arc characterizcd by i turbid plasm!.

'lypco I and II" erc induccd by frt
fccdiog whcrers typ. Ms carbobydratc
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induced, Typer IIb, III and V are in-

duccd by feeding both fat rnd crrbohy-

dratc,

'l'ype I. Hypcrchylomicronernia

Criteria: l. Chylomicron prG-

sent io e{cclsive amount.

2. VLDL (pre'Betr- liPoProtcin)

normrl or only slightly incrcased. 'lhis is

pertly due to tho difficulty of rcparating

these two lipoprotein families. 'Ihc

amount excess to VLDL, howcver, ia

alwrys far lcss than ovcrwhelming amount

of chylomicrons (Alpha - Bete - lipoproteins

arc alrvay3 dccreascd ).

'fype ll. This tYPe mrY bo distin'

guished into two tubtYPcs.

II" only Li)L (Bcta-liPoProtein)

is increascd but

I16 both LDL ( Beta- liPoProtein)

eod VLDL (p:e- Beta - lipoprotein) arc ia-

creagrd.

'fhc Prcsence of 116 in Plasmr maY

rcquire additionel treatment to th.t ro'

quired for " purc" hypercholeslerol.mil.

In Il" plasma cholegterol is usually

increased; plasma triglyceridel arc normal;

cholestcrol/trigtyccridc ir alwrys more thao

L5.

In I16 plasma cholestcrol is usually

iocrcrsed; plasma triglyceridc is alwayr

increrscd; cho lcstorol/t riglycer ide is vari-

eblc ('rot diagnostic). Alphe - liPoProtcin3

are usually normal { diagnostic only if ac-

compeoicd by cstimrtion of LDL and



g)

VLDL conccnlr.tion ).

Typcr IIL "florting Beta" or "broad

Bcta" pattcrn ( lipoprotcinr of Bcta mobi-

lity, floating at d.nrity of 1.006).

Critcria. Prccence of "florting Bcta"

"Bctr-(VLDL)" or witb abnomel Bcra'

lipoprotcin and abnormal high cholceterol.

Cholerteroli'l'rigiyceride mry vary

from 0.3 to 2.0

Phema triglyccriclcs ere (oearly) rhvr-rs

incrersed.

Elcctrophores;s ghows a ''b'oad" brnd

extcnding from thc Beta position into tho

pre- Bet.- position.

This type III lipoprotcin mry be sus-

pected whcn a cholestcrol,ftriglyceride ratio,

c!p.cially whcn rcperred analysis, shorvs

mrtLed Iebility of both cholestcro! rnd

triglyccride conccntr!tions; ar'd a " broad

Beta" band appcrrs on conventional clcc-

trophorcsis.

Type IV. l l yperpre-Beta- lipoprotein-

cmir.

Criierir. l. incre:scd VLDi,

2. no increago io Ll)L
3. chyiomicron absent (diag-

fl08tic)

If the plasmr cholcstcrol is difinitely

oormrl, triglycerides arc clcrrly incrcarcd

and therc no chylomicrons visiblc on

strnding plesma, thc asccrtrinmcnt of typc

IV is fairly ccrtain. The accuracy is

cnhanced if clcctropho.csis rcveals distict

prc- Bctr bend rnd diminishcd Bcta blnd.

Vol, 6 No. 2.

Typct V. HyPcrpre - Bcta - Iipoprotein.

cmir rnd chylomiccroncmia.

Critcria : l. VLDL incrcrred

2, Chylomicron prercnt

Additioxil useful clinical data: Ccr.

tian clioical findings arc helpful in detect

ing hypcrlipidemia ard aomctimes the prc-

diction of the typc of hypcrlipoprotein can-

bc made clinicrlly.

c. g. Lipid dcposit x.nthomas, almost

invrriably, indicatc h vperlipop rotein of long

duration. 'l-hev usurlly indicate hypcr-.

Betr - lipoprotein and almost alrvayt imply

to familial typc II h ype rlipoprotcinem ia.

Xanthelasma is frequcnt in type II'
aod 8ometimcs occur! in typo III, but it
may he seen in thc brence of hyperlipo-

proteinemia or hyperlipidemia.

Arcut cornee (arcus senilis) if cccutr.

beforc the age of 40 ycrrs implies to-

f mi.ial tvfe Il hvperlipoproteinemia.

Pancreatitis o! recurrent abdominal

pain shculd lezd to e surpicion of severe-

hyperglyccridem ia (tvpc I orY):

Ischcmic ireert disease and othea ves-

cular accidcnts in young relrtives of the'

frmily with such diserseE ate usual in

familial type II rnd typc lV hypcrlipopro-.

teincmil.

( I)iabetce is often sccn in famlilicE'

with type I\: and rype V hyperlipoprotcin'

cmia. In diabctic family, thcsc digorders.

may occur long bcfore thc Prri€lt bcconte-'

dirbctic )'



Moy 1973

Thc ureful lrborrtory drtr arc thtroid

function, glucotc tolcnncc, urinary Protcin;

plrrma protcin blcctrophororil, immune

globulin quantificatior, livcr fuction and

uric acid.

Etlology of tlyPerllpoprotohomir :

Whcn the prttcrn of hypcrlipoprotcincmir

is csteblirhcd, thc ctiology mutt b. con'

sidercd whcther it ir primrry or rccondrry

hypcrlipoprotcincmir.

Sccondsry hypcrlipoprotcinemias rrc

commonly aalociltcd with

l, HypothYroidism

2. Diabcta

3. Nophrotic sYndromc

4. BitierY obltruction

5. Prncrcrtitir

6. Dyrglobulincmir including auto-

immunc hyPorliPoPtoteiocmia.

Thc lipoprotcin Pattcrn! io ruch dir'

casct trc thown in thc tlblo IV.

Primrry hypcrlipoprotcincmiet arc duo

to gorctic dcfccts in lipid or lipoprotcin

mctrbolism or to cnYironmcntal frctor!

througb sn unlnown mecbrniem including

dict or alcohol, and drugr causing hyper-

lipidomia o. g. rtcroidr,;

Familial hypcrlipoprotoincmirr ob-

viously nocd not bc inhcritrblc if it ir due,

for oxamplc, to Pattcrn of cxccss in diet

or rlcohol intrke thrt hrvo bcen acquircd

bt closc rclatives.

Clinicsl syndromos of hyporllpoprtGlnenhs

Primary ( Familial ) type I.

9l

Tho kcy clinical fcaturca of thir

frmilial ryndromc rrc crrly crprcsrion of

bouu of abdominrl pain rnd othcr rccom-

prnimcnb of rcvcrc hyperlipcmir low port

hcperin-lipolitic activity (PHL.{) rnd ruto.

romrl rcccraivc trxnsmiliioa. Ycllow

prpulo with rcddirh bnsc may rPPcrr on

the rlin rnd onl mucotr' Livcr end

rplccn lrc cnlrrgcd, $hilc rctinrl v.s!el3

( lipcmir rctindie ) mry bc sccn. Blood

armplc showe " crcamy " tPPcrrsncc .n

tho top, In childrcn, if frt-frcc milk only

is fcd, the lipcmir will bo clcrrcd dramr-

ticrlly within thc dry. The xenthomr

will rhortly rcsolvc, thc liver and eplccn

will decrorsc in sizc, ebdomiul dircomfort,

thcn, will diuppcar finally. In rdultr'

romctimct thc rbdominal dircomfort eimu-

lrtcs immedirtc rurgicrl conditions rod

undcrgocr unncccslrry Eurgcry'

In thir type, oral or intlrvcnout glu-

colc tolcrancc lhows no abnotmrlity' This

diffcrr from othcr " f.t-induced " typc.

( typc IV rnd V ),

Diegnorit cen bc mrdc by thc follor-

ing strpt i-

l. Idcntificrtion of thc tyPG I liPo-

protcin pottcrn

2. Glyccridc accumulation ig iulmc-

dirrcly rclrtcd to diettty fat intrlc.

3. Plarmr poat hePrrin - sctivitt
( PHLA ) ig low

I'ype II. llypcrlipoprotcincmir
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High Beta-lipoprotein crn be r rcsut-

tant of dict or secondary to hypothyroi-

dicm end othcr disc.ses.

'fhe second fearure of type II pattern

is :rsociated with a modest increaeo in

pre - Ilct. - lipoprotcin. Femilial typc II
may bc due to a mutation at thc ixnle

genctic locrrs. hcterozvgotc; x_inthomrtosig

aad atherometosis arc frequently scen.

[;iagnosir, A triad for diagoosts ts

1. Ilypcr - Bet. - !iPoProtern

2. F'nmilirl higtory of typ. II lipo'

proteincmia ag 6n autosomal dcrninant

trrit.

3. Xanthomitorie

Prrcticallv ( l) with (3) is adequrtc

cnough for diegnosis.

'Ihe most ch iractrtistic rnanifestation

is ienrlinous xinthomrs loc:rted prrticuhry

in thc Achille tr:ndons, rnd the oxtensor

tcndons of hrnds rnd feet. But importtnt

clinical ferturcs ci' f.rr,rilial type Il rre

autosomil dominant and rrsually accorn-

penied bv pllpehral, lendon and xanthc-

m:!t. cornell :lrcus end xccelcratcd rrthero

sclerosis, Glyccrides ( pre' Beta- lipoprotcin )

may be moderstely clevatcd; PFll,A is

normel and glucosc tojerercc is usuallv

normrl.

Clofibate hrs lesg cffect on Pra6i'te

cholerterol in tyPcr lI, tbe most cffective

and leasr toxic sgent is cholestyraminc, a

nonabsorbablc cxchange rcsin that gtirnu

Vol. 6 No. 2

letes cholcrtcrol catabolism to bil. s.lt by

prev.ntiog their reabsorption from ilcum.

By using thir drug, the r.te of synthcrig

of cholcstcrol is losr than that of cetabo.

lism, thercfore, thc nct effcct ie thc

dccrcrse ef pissma choiesterol. Convcrscly

in homozygote, cholestvramine doc! not

decrcasc plasmr cholcsterol !ince lhe en-

dogenout synthesis of cholcrtcrol nill in-

crease to comp.nsltc for thc increrscd

crtaboiism to bile talr. An attcmpt to

overcome the increlsed cndogcnous ryn-

thesis by eicotiaic acid plu! choiestyra-

mrnc sccms promising. (4)

'fyper IlI. Excess of lipoprotein that

ha3 Bcta . obilit!' but lbrcrmrlly low

density lnltrifests br hypercholesterolemie

rrd hyperglyccr!dcmia. The lipoprotein

l€vels are quite scnsitive to chlrges i$

the content of the diet and thc a,nou t

of total calorirs. Pollunslturatcd fst di.t

containing oclv I00-200 ntg of choles

tcrolJdry lilay lower both cholesterol rnd

trigllceride corceirtrrtions for severrl fold

in a few weeks. C8rbohydrrtc intoleran.

ccrance is fourd in most prti€nts.

Cli$ical manifestation b$ides rrcus,

pslpebral atld tendon xanthonrr, tbore

usually are palmat ud tuberoeruptlyc

xlnthonas. Adra[cedartoriosclerrrsis of

pcripher|l aod coronary rrtcriGs is cotn-

mon. PH[,A is Ror.!!l : it frmilid, it is

inhorited as a recessive.
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Primrry type lV. 'fhie ir tbo hrll-

marh of endogcnous hvpcrlipidemia. It

implics that glycerider tvnthcsizcd in the

body, mrinly in the livcr havc bcen ex-

crctcd into plrlme et thc rrtc exceeding

the caprcity for removrl. It often suggcits

that somcthing hrr gone wrong with car-

bohydratc metsbolirm on csloric balrnce.

It is sometirnca colled " crrbohydrate -

induced hypcrlipcmia ". It is mainfcrtcd

as hyper - pre - Betr lipoproteinemia :sso

ci:rted with an incrcase in glycerides end

commonly a rise in cholesterol ; normxl

PfiLA.

Sovere type rnrv alow whrt descriL,cd

in exogenour hyperlipidcmie. 'fhe prtienn

are also subjected to dorelop boutt of !b-

dominel prin with or without chcmical

signs of prnir.:rtrtis. Hyperuricemi:' is :.s

comnlon ae glucoee intolcrancc. lramilial

occurrence ir scen in young children.

Sccoodary type I\'. This can bc reen

in dirbetee mrilitus, pan-creatitis, glycogcn-

storagc direrso, idiopathic hypercriccmir,

hypothroidisrn (but leas ccmmon than

typc II' dysglobulinemir, pregnancy and

contr.ceptivc drugs ).

'I'ypc V. Thir is a combinalon of

both erogenoul and endogcnous hyperiip-

emir. fhe coaDmonast cornPlsint is rccur-

rcnt ebdominrl pein but the rymp{om

{requently appi.rr! in thc lstc tccn or third

d..cade ee cornparcd to thrt occurs ln in-

fancy in typo I; 'fhir ir no rclation to

:1.,

oboity or diabeter. PIILA is usurlly

normrl but may bc aomcwh.t lower. (In

type I. distinctly low ). Gluco.e tolerancc

is elmost invariably abnormal. it i, 0",'

tern of t, yper Iipoproteinem i! is often frmi-

lial but there rre "phenocopics" eccondary

to many diaorders,

HYPEITLIPOPRO EINEMIAS

Primarr : I'hcse conditions are cx-

crtding rare brrt hrve considereble impcr-

ta!icc,

AbetalipoprotciIc$ia (Brssen-Kornz-

rvcig Syndrome). This direrse, inherrted

ss an autcsolDsi feces!ive, is charactcrized

by complrte abscncc of L.)L, VLDL end

chylomicrons. It is manifcsted bY sevcrc

malrbsorption, beginning in cariy childhcod,

followed b1' progessivc attxia, nystagmus,

tvcrkness and vi8ual imi)sirment with

!co!omas. 'I hese ere rcl.ted, resPfcJively,

to inabiljty to deliver triglycerides (duc to

nbsence of Beta - lipoprotcrn ) inlo tbc in-

tesrrnal llmph, dcrrryelinrtion of spirrocc-

rcbellar trlctg, postcrior columns and oc-

carionally peripheral nerves and pigmentary

r.tinrl degpnerltion ( atypical rctinitit pig-

mentolr). Orher findings include thorny

of spiny red cclls { acanthocytes ) lnd fxtty

iivcr ( rcsulting from failurc to ?xDort

triglycerid€s in vcry low dcnsity lipoPro-

terns,l

'I'hi3 discnle rhould be considcred in

any patiert with hctcditary etaxir. Trcat-
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ment i! limited to rettrictton of ordinrry

frt and rupplem.ntrtion with f.t solubb

vitrmins. Medium chain triglyccridcs rrc,

howcvcl, r'cll tolerated.

Alphr-lipoprotein Delleioncy (Trngicr

discasc). This ir homozygour ttatc lcrd'

ing to diffuse dcporition of cholerterol

€atc18 in rcticuloondothcliel syrtcm with

cnlargemont of thc tissuer, crpecirlly' thc

grossly cnbrgcd tonsils ( charrctcrist ic

orange color). Foam cells may be found

in thc bone mzrrow. Ucually thc dilordcr

docr not rffect grcwth, No treatmcnt is

availeblc.

Incithin - cholestcrol AcyltrrnsfensG

Deficiency. Thir dirordcr has bcen found

in a Norwcgian family. The effcctcd rub'

jccts hive proteinurie, ancmia, and corncal
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dcporir of lipid. HDL is slmoit ebtcnt

with modcnts to lrrge elevatione of VLDL

tnd chylomicronr trc Prcrent' Fotm cells

crn bc found in the bonc mertort rnd

rcnrl glomcruli rnd increared concenttrtion

of cholcsterol and lecithin in the rcd blood

collr are also prctent.

Sccordiry : Thsse ststea are chrnc-

terizod cbi€fly by bypobetllipoprot€ineurir

and |lG tho res[lt of malnutrition, meleb-

$rption, or p$enchymrl liver disere.

Formctioe of LDL is decreesed, prstumr-

bly, due to decrerred trr[sport of exoge-

rous and endogenous triglyctridel. In

hedtly Indiridurls those itrtake of cllo-

rier rnd trtlratcd frts is lot, the cos-

csnlrrtion of LDL are slso dccreascd.

FIGURE I.

The p asma lipoprotein spectrum segregated by paper electrophore-

sis (above) and bv the ultracentrifuge (below ) in wbich 51 or

floetation rates are inversely related to d"n"ity'(2)

n
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TABLE I.

Typical comPosition

of dry weight.

Lipoproteins

of major lipoproteins as expressed by percent

Phospholipid Cholesterol

q* e

18r s

22

30

95

Chyiomicrons

Pre-B€ta

Beta

Alpha

1.5

7

23

50

1.0

5

a

E

87

65

10

7

7

IC

2

2

7! 5

16J 7

43

18

+
f

J
+

t
t
+
-r

(Aaaptea by orten from data in Masoro,

of Lipida in Mammrls, Philadelphia' 1968'

E.J. : Physiological ChemistrY
\

W.B. Saunders Co., Vol. I. /

TABLE II.

Suggested

trations in

" Norrnal Limits ' of plasma lipid an<t lipoprotein concen-

normal Eubjects.

Alph-lipo.

M

0- 19

20-29

30-39

40-49

5U-5V

L20-230

120-240

| 40-27 0

150-310

160-330

10- 140

10-140

10- 15 0

10-160

10- 19 0

5-25

5-25

t-J c

10-40

50-170

60-170

70-190

s0-190

80-210

30-

Jt-a

30-

M

30-?0

JC-J'

35-80

!t0-85

35-E5

(For practical purpose differences between sexes bave becn ignored
\ (3)

exc€pted of Alpba-lipoprotei n concentrations,l.' '

Protein I Triglyceride

Triglyceride



Chylomicrons LDL (Beta-tp
Floating

Beta-lp 
(b)

I
II,
IIu

III
IV

v

") Indi.ut". which lipoprotein " family " ( famtlies ) o."ur. in concen-

tration above normal in the different abnormal patterns.
\rb,l ako know a8 broad Beta -lipoprotein

TABI,E IV.

Typcs of hyperlipoprotei nemia associated with selected common diseases:

Disorde r Type of Hype rl ipoprote in e mia s

96

TABLE III.

The ma jor

Hypothyroidism

Insulin - dependent diabetes

( uncontrolled )

Nephrotic Syndrome

Biliary obstruction

Pancreatitis

Dysglbbulinemia

Auto-immune hyperlipoproteinemia
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abnormal lipoprotein pattcrn(") and th?ir typ" uurnb"r.(2)

+-

f

II, IV
r, rv, v (rr, rrr)

II, IV, V

Does not conform predictably to.

any of thc maior tyfles

IV, V

I, II, IV, V, (

r, III, IV, Y,

rrr /
(r, i

VLDL

(pre-neta- lp)
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