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ABSTRACT

The relationship between vitamin FE level in plasma of buffa-
lo calves and hemolysis was studied. It was found that the average
vitamin E level of group with hemolysis was significantly lower than
the normal's (0.878 + 0.099 pg/ml vs 1.405 + 0.222 pg/ml) (p<0.001).
The data also showed that the group with hemolysis had the level of
vitamin E in plasma which was lower than the critical level(1.0 pg/ml),
suggested by Mc Murray (1980). This indicated that vitamin E defi-

ciency in buffalo calves could lead to cause fragility of red blood

cell.
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GLYCOPROTEINS

An Important Part of Enveloped Viruses

Penchan Phillips

Veterinary Biologics Center, Pak Chong, Nakornrachasima 30130

ABSTRACT

The viral glycoproteins are essential for both the attach-
ment of viruses to the cell, membranes and the penetration of viral
genomes. They can be purified and prepared for inactivated viral
vaccines. These glycoproteins can beclassified into a simple cr a
complex form. The carbohydrate and peptide moieties of both types
are bonded by a beta N-glycosidic linkage. The synthesis of viral
glycoprotein depends on cellular glycosyltransferase which located in

the rough endoplasmic reticulum.

Introduction

Glycoproteins are essential determinants of infectivity of
enveloped viruses and for that reason they have been of interest to
scientists for the pathogenesis of viral infections. Vaccine can be

produced experimentally from viral glycoproteins.
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with enveloped viruses rely on a complex interplay between glycopro-
tein-containing receptors on the viral envelope and the cell membrane
as well as essential cofactors such as cell membrane associated

enzymes which modify viral receptors.

Haemagglutinating Properties

From in-vitro studies of the interaction of orthomyxoviruses
and some paramyxoviruses with red blood cells, it has been shown that
the receptors on the red blood cell membrane are highly specific for
these viruses (Compans and .Choppin,1975; Choppin and Compans,1977).
Later studies show that the hemagglutinating properties of these vi-
ruses resided in one of the two glycoproteins of the envelope. The
other glycoproteins are identified as a neuraminidase or, as with
some paramyxoviruses,, the cell fusion factor (F) (Choppin and Con-

pans,1977; Compans and Choppin,1975).

Viral Vaccine Production

The hemagglutinins of these viruses can elicit the protec-
tive immune response of the host and be readily purified from concent-
rated virus preparations . Therefore, the production of potent,
inactivated vaccines against human influenza A virus and other enve-
loped viruses has become technically feasible. These split virus
vaccines have the advantage of being free of nucleic acid and contain
a highly purified immunogen which is less likely to elicit undue side

reactions than conventional vaccines.

Molecular Weight

Based on their electrophoretic mobility in acrylamide con-
taining gels, the molecular weights of viral glycoproteins are

estimated to range from 10 to 180 kilodaltons (kD) with the
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exception of rhabdoviruses which contain glvcoproteins belonging to
a single size class (69 kD), the RNA-containing, enveloped viruses
have a many as 2-4 different glycoproteins. Among those DNA viruses,
the herpesviruses have been studied most extensively and have  as

many as 13 glycoproteins (Roizman,1977).

Classification

Depending on their composition, viral glycoproteins can be
classsified into two categories: the simple or high-mannose glycopr
teins which contain, in addition to N-acetylgucosamine, largely
mannose, whereas the complex glycoproteins contained galactose,
fucose, and neuraminic acid in addition to mannose (Gosh, 1980). Inj
both types of glycoproteins, the carbohydrate and peptide moieties a
bonded together by a beta N-glycosidic linkage which formed between
the amino acid asparagine and N-acetylglucosamine (Gosh; 1980): A
complex composition is typical for the glycoprotein of the rhabdovi
vesicular stomatitis, whereas orthomyxovirus, paramyxovirus, togavir
and retrovirus contain a mixture of simple and complex glycopeptides
except that thé neuraminidase containing orthomyxovirue and paramyxo-

virus lack neuraminic acid (Hunt et al, 1979).

Complicated Glycoproteins

Very limited data are available concerning the glycoprotei
of poxviruses. Of the few poxviruses which have been analyzed in so
detail, vaccinia has been most studied (Dales, 1973).

The determination of the exact number of glycoproteins and
their localization in vaccinia virion has been complicated by the fac
that vaccinia virions may exist in two morphologically different or
two infectious forms (Dales et al, 1976). The extracellular form has
a cell membranederived, outer envelope and the intracellular form 1is

without the additional envelope. It is observed that antibodies
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which neutralized the extracellular form are ineffective against the
intracellular form of the virus and vice versa (Turner and Squires,
1971). While it is not known at present whether the neutralizing
antibodies are directed against viral glycoproteins or it is evident
that protective antibody must be directed against extracellular pox-
viruses as this form may be primarily responsible for the natural

transmission of the infection (Boulter, 1969; Turner and Squires,1971).

Sites for Synthesis

It is generally accepted that viral genomes are too limited
to incorporate genetic information which could code foir carbohydrate
synthesis. For the synthesis of the carbohydrate moiety of viral
glycopeptides, viruses must therefore rely on cellular glycosyltrans..
ferases (Gosh,1980). These enzymes are localized in the rough
endoplasmic reticulum which has been shown in uninfected and virus-in
fected cells to be the major site for synthesis and transport of car-
bohydrate containing peptides (Klenk et al, 1974). For vesicular
stomatitis virus and influenza virus, it has been demonstrated that,
after synthesis, viral glycoproteins are transported from the rough
endoplasmic reticulum to the cell membrane where they become incorpo-
rated at sites destined for virus maturation (Klenk et al, 1974; Knipe
et al, 1977; Wagner et al, 1970). Approximately 20 minutes are
required from the beginning of synthesis until the viral glycoproteins

are demonstrable in the cell membrane (Knipe et al, 1977).
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