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Lipids are a heterogenous group of compounds related
either directly of potentially fo fatty acids., They are

less dense than waber, relatively insoluble in water and

soluble in lipid solvents,

Bloor in 1937 classified lipids into:

l =

Sinple lipids

o Tfats , esters of fatty acids with glycersl.

» Wwaxes, esters of fatty acids with higher alcohol
than glycerol.

Conpound 1lipids

Esters of fatty acids containing gpoups in addie

tion to an alcohel and fatty aeid,.

= phospholipidse.

~ glycclipids .

~ lipoproteins.

- sulpholipids.

- aminolipids,

Derived liTids

Substances derived fron the above groups by

hydrolysis, but still possessing the general

physical properties of lipids.

- saturated and unsaturated fatty acids.

- sterols and other steroids,
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= glycerol.

- nono and diglycerides.

-~ Vitanins D and A.

In the human body, fat is in a continuous dynamic
state serving as an efficient source of energy when
stored in the adipose tissue ( schoenheimer and
Rittenberg, 1935). Fats has definite advantages

as a source of energy over cabbohydbates or proteins,
its caloric value is higher and is associated with
pery little water in storage. Fats also serves as an
insulating naterial in subcutaneous tissues and
around vital organs ( Henry and Winkelman, 1968)

The clinical chemist is chiefly concerned with the

1lipids of serun or plasma.

Total serw: lipids:

Lund and Godal 1961 made studies on serum lipids in

healthy individuals and found that in pen the total lipid

content in seruu averaged 567ag /100ml and in wonen
569mg / 100ol.

Total lipid content tended to increase with age in
both sexes, reaching a maxinum about the age of 60(Tund
and Sivertssen, 1961).

Swahn, 1953 found an average serumn total 1ipids of

805 ng/ 100ml for persons below the age of 40 and 3 ng/ .

100 ml for those of nmore than 40 years with no sex

difference,
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Woris, 1958

ound higher aversge values in men than
in women ( B00mg/ 100nl and 6€90ng/ 100nl respectively )
for individuals between the ages of 21 and 70 years.

The ncst widely used methods for the determination
of total lipids in the blood serum have developed from
the procedure of Bang { 1918 ) who oxidized the lipids
with acid chromate and ueasured the chronate consumed
by iodometry. Under Bang's conditions, the oxidation
was incooplefe and an empirical factor had to be applied
in calculating the results. Bloor, (1928) estimated
total lipids by calculating the cholestercl concenmbration
and theoretical factors for the oxidation of the cholest-

ercl fatty acid pixture.

Bloor, (1947) described a nethod based on the
neasurenent of the color cliange produced by the reducigg
action of Tatty acid of cholestercl on a sulfuric acidm
dickromate uixture: Recentlys Bragdon, ( 1951 ) ,
enploying a zmodification of Bloor's nethod (1948) by
applying the method to the unsapcnified lipids of thaﬁerum:

Deterninations of cholesterd and 1lipid phosphorus
are also necessary for calculation of the results on the

basis of oxidation factors,

Central Library - Ain Shams University



-4-

The estination of total lipids in this and other node
*ications of the oxidation method is: based on the
ssumption of nolecular weights of the conmplex nixture
> 1lipids which are present in the serum.

Kunkel, (1948) described the phenol turbidinetric
ethod for assay of tobfl lipids.

Gravinetric procedures are the only direct quantie
ative techniques available. for the determination of
otal 1ipids, Sperry, ( 1955 ) described a method
"1 which extraction is done by methanol~chloroforn,
arification, evaporation to dryness, filtration,
ryness and weighing .

loﬁ&ﬁ:&zntmd based on the sulfo-phosphovanillin
eaction ( Chabrol, 1961 ) is used in this work,

The lipid conponents of majer interest are the trigl-

cerides and clhiclesterol.

Iriglyceridest

Simple triglycerides are triesters of o fatty acid
with glycerol, Mixed triglycerides contain nore than
one type of fatty acid per wmolecule.

Thdglycerides circulate in the blood associated
with proteins in the form of water soluble complexes
terned lipoproteins ( Searcy, 1962 )

The appearance of a transient lipaenia after a high

fat nesl is due primarily to triglycerides in the form
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of chylomicrons in the serum. ( Henry, 1964 ). Recent
attention has‘;?&used on these triglyceride=rich frace
tions as possible indicators of atherosclerosis and other
diseases resulting fom derangements in lipid netabolisme
Hence deternmination of triglycerides is among the most

frequently requested test in clinical chemistry,

As yet there is no general aggreement regarding
the normal range for setum triglycerides. Predrichson,
( 1967 ) had proposed a range of 10-190 mg/100ml be
used depending on age, assuming the average american
diet provides about 40% of its calories in the form of
fat, Henry, ( 1968 ) suggested that each laboratory
deternine their own normal range. Attention should be
given to the fact that certain measurenent are influenced
in clinically healthy individuals by diet, sex, age,
diurual variation, physical activity, menstrual cycle,

pregnancy and environmental factors ( Searcy, 1969 )

Carlson and Lindstedt, ( 1963 ) observed about
20% higher values for triglycerides in winter than in

the end of Sumilers

The nain approaches %o the determination of triglye

cerides are ¢ ~
a = By difference
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b « Deteruination of triflyceride glyocexrol
Determination of triglyverides by differences
The total lipids, phospholipids, cholesterol,and

cholesterol esters are determined gravimetrically theng

Triglycerides = Total lipids-phospholipids— chole

esterol - cholesterol esters PR ' .-

Determination of triglyceride glycerol 1
The first step is extractlon followed by removal ) . i
Fhern f;-,/drt‘L/_s., Y ycerides 7 stz ufj.‘.-r‘ which w@n be
of phoa‘hollplds,kdetemmed by ch ical methods.

Cholesterols

It is a steroid having the characteristic ring
structure perhydro—~cyclopentanc phenanthrene carbon
skeleton? It is the sterol whick is almost exclusive
to animals, including man, plants contain sterols, which
are closely related to cholesterol but they cannot be
converted to cholesterol by aninals,

Cholesterol is present in all the cells, forming
an integral part of the cell structure, the highest conw
centration being found in nervous tissue, liver and
adrenal cortexe. _
There is emple evidence that tissue content of chole
esterol can be influenced by many factors e.g mutrition,
age and eddocrine states ( Lindholm, 1956 ) .
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Age was found to be one of the important factors i~

Fluencing cholesterol content of a given indiv.-idual, in—
creasing or decreasing according to the form, either total;
ester or free and according %o the tissue under considere
ation ( Masoro , 1968 ).

The cholesterol in the hunan Pody is derived from two
Bain sources; _endogenous syn.thesis from a_cekyl 6o - A
and emdgenous, with the diet from arimal fat ( Henry, 1964),
Alnost all the tissues are capesble of syn.4hesizlng chole-
sterol, especially the liver, odrenal cortex, skin and
intestine ( Henry, 1964 ).

Cholesterol extsts in veriocus tissues cnd fluids of
¢he human body in two main forms, cither as free cholese—
$erol e,5. larse skeeletal uscle 2353, ab in the ester~
ified form e.z, liver, alrgwpl oertex, Tlzsna cnd lymph.

The liver bp possessing enzymie ¥ycotems responsible
for Loth hydrolysis and esterificevion of c¢lhiclasterol esters‘
it plays an iuvortant role in the netabolesim and regulation
of plasna cholesterol ester level.

The role of free cholesterol as a precurser for the
Yigpeynthesis of steroid horiones i@ a well established
fact.
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In the plasma cholesterol is tranported as lipopro-

tein, the highest proportion being found in low density
B 1ipoproteins:

Cholesterol assayssi

Cholesterol, because of its medical importance has
probably prompted the develophent of more methods for

its measurement than other 1ipid fractions.

BExtrection procedures ( Kingsley, 1949 ) of serum

with an organic solvent ( e.g ethanol, ether, isopropanol,
cholroforn or acetone ) with particular attention to te-
nperature and proportion ( solvents and serur ) separa—
tes the lipid from proteins and denatures proteins ( pre-
cipitation )« A great d&Bal of attention has been given

to the selection of solvent systens that represent the
initial step ir nmany determinations; however several nethods
have been developed to by=- pass this first step and sub-

stitute a direct reaction nixture.

The final step for spectnqnhotometric analysis nost
often requires a complete colorimetric reaction that is
dependant on nany variables, such as concentration of
reactants ( type and concentration of oxidézing agents )
solvents, temp@rature, bime and light ( Henry, 1964 ) .
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The most popular, if not the most common is the
Lieberman~ Burchard color reaction ( Lirbernan, 1885~
Burchard, 1890 ) in which a chieroforn solution of
cholesterol d&s adnixed with concentrated sulfuric acid
in acetic anhgdride to produce a green colour with a max-

imum absorption peak at 620 uze

The method of Abell, ( 1958 ) has secured a firm
position as a reberence method and is practical as well

as preeise and accurate, it involves:

1 - Ethanolic alkali ( KOH ) to liberate the chole-
sterol from protein complexes (lipoppoteins )
and saponify the cholesterol esters.

2 = Extraction of the cholesterol into petroleun
ether cPter an aqueous dilution of alcoholic
solution.

3 ~» Measurnent of the cholesterol in a portion of the

petrolemetiher layer after the Lieberman-Burchard

reaction.

A direct colorinmetric zethod using ferric chloride
sulfuric acid reagent and glacial acetic acid solution of
cholesterol has become increasingly popular in recent
years ( Zank, 1972) « It is a more sensitive reaction

that yields a more intense and stable color than the Lie=
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berman-Burchard color re=etion, howewer it is-also light sen-
sitive .
. .fung and Parekh { 1871 ) have described a direct

m@thod enploying ferric acetateuranium acetate and Su1fe
uric acid~ferrous sulfate reagents, The ferric acetate-
urcaiun asetate is a unigque precipitating agent that
TEnoves blllr@m with proteins, clears the serun of
lipids and extracts cholestercl without need of solpents.
When the acetate reagent extract is mixed with suléuric
agid~ferrous sulfate reagent, it produces a purple colour
with a oaximun absorbance at 560 nm, and maxirmnm colour
detrelopuient within 15 minutes, it is stable for at least

one hour.

Lind and Svirtssen, 1961 found average bvotal ch&le-
sterol in m§n 240 ng/100 pd 2nd in wiuen 236 ng/100 rl,
he found no sjgnificant sex differece in angd age group.
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