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PROTEINS, LIPOPROTEINS AND LIPIDS OF GOAT BLOOD SERUM
JELENA VITIC*, JELKA STEVANOVIG** and MILA SAVIG**
*Institute for Medical Research, Beograd
**Faculty of Veterinary Medicine, Beograd

(Received, 10 October 1992)

The concentrations of proteins, lipoproteins and lipids in
the sera of goats (Saanen, Alpen and crossbred) under physio-
logical conditions, were investigated in this paper.

The results obtained demonstrate that the concentrations
of total proteins and relative contributions of the protein frac-
tions separated by paper electrophoresis do not differ between
Saanen, Alpen and crossbred goats.

Goats have concentrations of total lipoproteins, beta lipo-
proteins and serum cholestelor significatly lower than man, but
they are within the normal limits for lipid and lipoprotein in do-
mestic animals. Only the phospholipid values were comparable
with those in man.

In agarose gel the serum lipoproteins of goats were sepa-
rated into four fractions corresponding to human beta, pre-beta
and two fractions with alpha mobility: alpha and pre-alpha lipo-
proteins. The major part of lipoproteins in goats was found as
alpha lipoproteins (65—70%). The greater part of the phospho-
lipids (about 70%]) in the serum and about 45% of the choles-
terol were carried in the high density liproprotein fraction.

Key words: protein, lipoprotein, cholesterol, phospholipids, beta-
-lipoprotein, goat.

INTRODUCTION

Lipids are generally insoluble in water and are stabilized and trans-
ported in plasma by association with various apoproteins. In man, three
classes of serum lipoproteins are observed: low density lipoproteins (LDL)
or beta lipoproteins, very low density liproproteins (VLDL) or pre-beta lipo-
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proteins and high density lipoproteins (HDL) or alpha lipoproteins. Howe-
ver, there is evidence that the lipoproteins in animal serum differ from
those in man (Chapman 1980, Terpstra et al 1982, Viti¢ 1984). Since ani-
mals of various species are widely used as models to study atheroscle-
rosis and lipoprotein metabolism, a detailed knowledge of the lipoprotein
pattern of animals is very important. Such data may be useful in selecting
suitable models. The structure and metabolism of serum lipoproteins have
been studied predominantly in laboratory animals and domestic non-rumi-
nant animals, but relatively little information is available for ruminant ani-
mals particularly the goat.

The aim of the present study was to investigate the serum proteins,
lipoproteins and lipids of goats under physiological conditions and to exa-
mine the differences between serum proteins, lipoproteins and lipids of
sheep and goats.

Few data from the literature are available which specify the choles-
terol and phospholipid concentrations in the various lipoprotein fractions
of animals (Mills and Taylaur 1971, Alexander and Day 1973, Champan
1680, Viti¢ 1984.) For this reason, the concentration of cholesterol and
phospholipid in the lipoprotein fractions of this animal species was also
determined.

MATERIALS AND METHODS

The proteins, lipoproteins and lipids were studied in the sera of 21
goats: 11 female Saanen (SG), 4 female Alpen (AG), 5 female crossbred
(5G x AG) and 1 male Balkanische. Samples of blood were obtained at a
private farm in Backo Petrovo village.

Blood was obtained from apparently healthy animals by jugular vein
puncture. Serum samples were obtained after allowing the blood to clot
spontaneously at room temperature.

The level of total serum proteins was determined by the colorimetric
method (Cartier and Picard 1957). Paper electrophoresis was used to sepa-
rate the serum proteins (Nikoli¢ 1957) and agarose gel electrophoresis was
to separate the serum lipoproteins (Nikoli¢ et al. 1958, Dyerberg and Hjrne
1970).

The concentration of total serum lipoproteins was determined using
the turbidimetric method with phenol-NaCl according to Kunkel (Polonovski
et al. 1957).

Beta lipoprotein concentration was determined according to the pro-
cedure of Dangerfield and Faulkner (1964) and beta lipoproteins were iso-
lated using the heparin-MnC12 method (Burstein and Samaille 1960). Cho-
lesterol and phospholipid levels in the serum and in isolated beta and
alpha lipoproteins were estimated as described by King (1951).

RESULTS

Filter paper electrophoresis of the goat serum separated proteins
into four fractions. Under the same conditions and using the same electro-
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phoretic technique human serum proteins separated into five fractions
and sheep serum proteins separated into six fractions. The goat protein
tractions were analogous to: albumin, alpha, beta and gamma globulins
(Figure 1).

Figure 1. Filter paper electrophoresis of blood serum: a — human serum (control),
b — goat and ¢ — sheep,

The results obtained demonstrated that there was no difference in
concentration of total serum protein and in the relative contributions of
the protein fractions separated by paper elecrophoresis between Saanen
(8G), Alpen (AG) and crossbred goats {(SG x AG).
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Figure 2. Concentration of total proteins and relative contribution of the protein frac-
tions separated by paper electrophoresis in goat sera.
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Serum lipoproteins of the studied animals were separated by ele-
ctrophoresis in agarose gel and were compared with the lipidograms of
normal human serum. In agarose gel the serum lipoproteins of goats were
separated into four fractions corresponding to human beta, pre-beta and
two fractions with alpha mobility: alpha and pre-alpha (Figure 3).

(4

Figure 3. Agarose gel clectrophoresis of scrum lipoproteins of a — man (control), b
— goat and ¢ — sheep.

The relative contribution of the lipoprotein fractions separated by
electrophoresis in agarose gel showed that the greater part of the lipo-
proteins (about 70%) had alpha and pre-alpha mobility (Figure 4 and
Table 1).

The concentrations of total serum lipoproteins, beta lipoproteins, cho-
lesterol and phospholipid and the relative contributions of the lipoprotein
fractions separated by electrophoresis in agarose gel in goat, sheep and
human sera are presented in table 1. The results obtained demonstrated
that there were no differences in serum concentrations of total lipopro-
teins, beta lipoproteins, cholesterol and phosphotipid in and in the relative
contributions of the lipoprotein fractions between Saanen (SG), Alpen
(AG) and crossbred goats (SG x AG). The mean concentrations of total
lipoproteins, beta lipoproteins and cholesterol in goat sera were signifi-
cantly lower than in man, but the phospholipid values were comparable
with those in normal human serum,
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Figure 4. The relative contribution of the lipoprotein fractions in goat serum separated
by electrophoresis in agarose gel.

The major part of the lipoproteins in the goats were found to be
alpha lipoproteins (65—T70%) and beta lipoproteins (20—25%) while neut-
rai lipids accqunted for a small part (9—11%). Investigating the ratio of
the lipids cholesterol and phospholipid in the separated alpha and beta
lipoproteins it was found that goats had about 55% of total cholesterol in
beta lipoproteins and 45% in the alpha lipoprotein fraction. However, the
greater part of the phospholipids (about 70%) was found in alpha lipopro-
teins and a small concentration of phospholipid occurred in the beta lipo-
protein fraction (about 30%), (Table 2).

DISCUSSION

The results demonstrate that goat serum proteins were separated
by electrophoresis on filter paper into 4 fractions, while human serum
proteins were separated by the same method into 5 fractions and sheep
serum proteins into six fratcions.. The concentration of total serum protein



Acta Veterinaria (Beograd), Vol. 43, No. 1, 3—12, 1993

Vitié, Jelena et al.: Proteins, lipoproteins and lipids of goat blood serum

:ob:o,& uepy

09 SL0F0E'} £2°0+9L0 0S—0L LOOFLLL L60F9CE
<9 8E'0+FSL0 0VO0FEVO0 9. ¥Z0+EC0 8C0F90'} daayg
9 c0+.LE'} SO'0+8L0 qs £0°0+2€0 YO 0F0ro leoy
% 1/10ww %o |/ |owiu 1/10ww

*adod)| eydje utajo.dodi| ugjoadod) -adody ejaq uiajoadodij ujejo.dodi)

pajejosi ul eydie ur eleq ul pelejost ul eyde ui elaq ui

pidijoydsoyd spidijoydsoyq |oda1ss,04yn |o19188)j0Yy9

uew pue dsays ‘sjeob ur suiejoidod)) eydje pue ejeq peleledes up spidyoydsoyd pue |cieisejoyo JO ogel ay) ‘g ajqel



10 Acta Veterinaria (Beograd), Vol. 43, No. 1, 3—12, 1993
Viti¢, Jelena et al.: Proteins, lipoproteins and lipids of goat blood serum

and the relative contributions of the protein ractions do not differ between
Saanen, Alpen and crossbred goats.

In goats four major serum lipoprotein fractions were observed. These
classes might correspond with beta lipoproteins, pre-beta lipoproteins,
aipha lipoproteins and pre-alpha lipoproteins in man. The major part of the
lipoproteins was found as alpha lipoproteins (65—70%) and beta lipopro-
teins (20—25%).

The values obtained for the components of lipid and lipoprotein
systems tested in goat serum are within normal limits for lipid and lipo-
protein concentrations in dometic animals (Alexander and Day 1973, Chap-
man 1980, Viti¢ 1984). Goats have concentrations of total lipoproeins, beta
lipoproteins and serum cholesterol significantly lower than man. Only
serum phospholipid values are comparable with those in man.
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PROTEINI, LIPOPROTEINI I LIPIDI KRYNOG SERUMA KOZA
JELENA VITIC, JELKA STEVANOVIC i MILA SAVIC

SADRZAJ

Ispitivani su serumski proteini, lipoproteini i lipidi koza pod fiziolos-
kim uslovima. Dobijeni rezultati pokazuju da su vrednosti ukupnih lipopro-
teina, beta lipoproteina i holesterola u serumu koza statisticki znacajno
nize nego kod ljudi, ali su u granicama normalnih vrednosti za lipide i lipo-
proteine domacih Zivotinja. Samo su vrednosti fosfolipida u granicama nor-
malnih vrednosti fosfolipida ljudi. Serumski lipoproteini koza se pri elek-
troforezi u gelu agaroze razdvajaju na 4 frakcije koje odgovaraju beta, pre-
-beta, alfa i pre-alfa lipoproteinima u serumu ljudi. Glavni deo lipoprote-
ina koza javlja se u obliku alfa lipoproteina (65—70%). Najveéi deo fosfo-
lipida (oko 70%) i oko 45% holesterola seruma koza nalazi se u lipopro-
teinskoj frakciji koja ima alfa i pre-alfa elektroforetsku pokretljivost.

Ovaj rad je finansirao Republi¢ki fond Nauke SR Srbije.
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