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AIN OF THE WORK

Hepatic changes in disbetes may mimick alcoholic
hepatitis and cirrhosis (Miller et al., 1979), They
may range from fatty chenge (or glycogen deposition) to
pericentral fibrosis, though the propgresaion to actual

cirrhosis is still controversial (Falchuk et al., 1980),

In uncomplicated diabetes, the liver may be enlarged
and the convential enzymatic liver functions may be
mildly affected and these changes mey be accentuated by

occurence of diabetic ketoacidosis (Sherlock, 1481).

Serum glycoproteins are manufactured by hepetocytes
and changes in their levels reflect changes in liver cell
function earlier than other tests. In alcoholic liver,
it was found that giving a dose of ethanol alters the
levels of serum glycoproteins in patients having

pericentral necrosis and fibrosis (Kaku et al., 1982).

In eanalogy, the aim of this work is to gtudy the
levels of serum glycoproteins in diabetics with hepato-
megaly and to assess the effect of ketoacidosis on their

levels,
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GLYCOPROTEINS

oot the proteing trnot are Tound in
nature Luve curbonydrate covalently linked to the peptide
portion and ure accordingly termed glycoproteins. These
conjugated profeing are represented by many substances of
biologiz importance,including enuymes, hormones, antibodies
and membranes. The collagens, mujor structural proteinzs of
the body, huve now been clearly snown to belong to the

glvcoprotelnu family, and the prescnce ol a large number ol

carbohyvdrole—conteining protelng L plagmn and mucous ceoretlons

R . ; - - N £ >
g besit approesiatod for oo long Lime o {bpiro, 19697,

Tnereusing attention hes been called to the medi-
cal dmportwice of the glycaoproteins, ffor they nave beer
implicated, eltiler directly or indirvectly, iIn pathologlc

procesaen ey ing Trom neopluslia to diabetes mellitus .

A major peritlon oF the carvohydrete in animal tizsues

1o lTowxl In conjugated form attached by covalent boads 1o

N .

2ither protcins (glycoproteins) or lipids (glycelipids).

-

itycoprotelns are a most diverse group of compounds, since

oy

thie covalent avaociution of carbohydrate with protein occurg
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They huve no unious
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neuraminic acid

ry from

the weight

b-muannose, b-glucose,

{(Spiro, 1469).
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ructure of these carbohydrate units han to he

speciiied in toermas
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the type or

the length

The carbohyvdrate-

of

Linkage of the moncsaccharides to

-

eariel

pti

ar

sogrernce ot the monosuaccharide residue

=

e llukape i the unique stractursl

glycoprotoing =wnd hag Lo

lovatbion

to the sugar and amino acid involved, as

well as to the chemical nature of tne bond

tie carbohydrate unit (or unit

Linkase site is

The aminoe acld seguen

atructural

septide chain(or chaing) needs to be determined.
ce in the imnediate vicinlty of

feature of particular
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‘ortunntely, a sufficient number of purified glyco=-
proteins from various sources have been studied with
these problems in mind to permit seneralizations sbout

patterns of structure,

AT W e ek = W - e Bt i e e T 2 iy g il Ukt e et oo o

The carbohydrate units of glvcoproteins can usually

be isolated as glycopeptides with & minimum number of amino

acids attached after extensive proteolytic digestion.,

From a study of these glycopeptides:
a., The gize,
b. The number and
¢. The composition of these units can be

determined.

a. The carbohydrate units renge in size from & molecular
welght of epproximately 3500 (as fetuin) to gingle
monosaccharide residues of molecular-weight 162 (as
in the collagens).

b. As regards the number of carbohydrate units, there may
be only & single carbohydrate unit per molecule, as in
ribonuclease B, ovalbumin, or decxyribonuclease, or
there may be as many as 800, as in the ovine submexil-

lary glycoprotein.(Spiro, 1970).
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2o The wcomcositicn s since plyeoproleiins vory goomush Lo oaodeculdar
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welght rrom Lo, U0 Jor ribonucloenue bto Lox 107 or trne

ovine gubmaxlilory plycoproteln the wverage spacluag ol tae

tie peptice chain {that is the

caribohytrate naitta aong

enoer of ammilio acids per carbobiydrate unlt, 1s a better

index of tine extent of carbohydration ol a protein than

the number of wnite per molecule. This spacing of

carvonydrate units may be seen to vary conziderably

with as many as 779 amino acid regidues per carbohydrate
.

unit in te lgG immmnopglobulin, and as foew as gixX arino aoid

e

residues per ualt in the ovine sgubmaxillery glycoprotein .

I1. Structure of giveoprotelin

The structure o glycoproteing ig gtudied in terms of
variatlion in
a0 . sequence .

- T 3wy e o
bo. linkages

A very comaen atructural pattern, one of the Tirst
studied in detail Is vepresented by the hetercpolysaccharide
wilh o such plrcoproteing as Fetuin (Spire , 1962 ) the

caoprotein (dJeanlozn ,1466), the alpha

o) B
d,Lphal ~-macroglobulin

a4
(bunn  and Spirc ,1967) , thyroglobulin (Spivs ,1965)

chorionic gonadotrophin (Bahl ,1969) IgG (Rothfus , and Smith,

=i
&)

63) and igi immwioplobulin (Dawson and Clamp, 1968), and

the glomerular basemexnt membrane (Spiro,l967).
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Theoe carbohyarate units are axtengively branched and
consist of cligosaccharide chaing with the segquence sialic
acid (or fucose) ———-- galactoge ————c- neacetylglucosamine
linked to a core of mannose and additional N-acetyl

glucosamine .

To illustrate the structure as regurds the seguence
the type of linkage and the number of chains , fetuin

will be discussed in detail .

In each of the carbohydrate units of fetuin there
are four such chaing in which sialic acid(N-acetylneuraminic
acid) is linked by an alpha - ketosidic bond to carbon 3 of
galactose, which in turn is linked by a beta glycosidic
bond to carbon 4 of N-acetyl glucosamine,
However, the linkage of galuctose to the N-acetyl glucosamine

ol

in these types of chains is B (1-4) in a large number of

glycoproteins studied, including fetuin Bpiro ,1962) ,

> Fy

alphal acla glycoprotein (Bylar  ang Jeanlog, 1962)
thyroglobulin (Spiro and Spiro, 1968), alphe, -
macroglobulin (Dunn and Spirq 1967) and an aorta glycoprotein

(R

o

dhakrishnanurthy , and Berenson, 1966),
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The fine gtructure of the interagl portion of this type
of unit is less well knowsi, alshough it has been shown in
Tetuin to consist of three mannose wni two N-ucetylglucosamine
residues. The three mannose residuss are linxed to each
ctier, with the two N-acetyl glucogsamines appearing more
internally, adjacent to the glycopeptide bond Spirg 1964) .

In thne human IgU—immunoglobulin,it has also been indicated
that two N-acetyl glucosamines are linked together to form the
most internal part of the carbohydrate unit, with cne of

these taking part in tae attachment to the peptide chain
(Rothfus & Smith ,1963) . Studieg on fetuin (Spiro,1962)

have indicated that at least some of the mannose regidues

are the branch points to which the oligosaccharide chains

are attached .

A somewhat simpler type of unit, congisting only of
mannose and V-acetylglucogamine residues, 1s to be found
in ovalbuain {(Johangen et alo, 1961} , thyrogiobulin
(Spire ,196%) , ribonuciease B (Plummer and Hirs, 1964)and

deoxyribonucleasge (Catley et al., 1969).

The most detailoeo Sstudies on the structure or these

units have heen carrizd out on cvalbumin (Montgomery et al.,

1965) and a structural Forpulation has been proposged,
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It appeared that two of the thres N-acetyl glucosamine
reagidues in the carbohydrate unit are sgain located in
the most internal positions, with one tsking part in the
linkage to the peptide chain. Similarly the two N-acetyl
glucosamine residues of ribonuclease B are believed to be

in similer Internal positions (Tarentino et al., 1969).

The carbohydrate units of glvcoproteins from mucous
gecretion and those with blood group activity contain
galactose, N-acetyl glucosamine, N-acetyl galactosamine,
giaelic acid and fucoese, but do not have mannose residues.
In such glycoproteins as those from porcine submaxillary
gland, fucose and sislic acid residues are linked to a

core of galactose and hexosamine residues.(Spiro, 1969).

Very simple carbonydrate units occur in some glyco-
proteins, such as the N-scetyl neuraminic escid-N-acetyl-
gelactosamine disaccharide found in ovine submaxillary
mucin (Graham, and Gottschalk, 1960), and the glucose-
galactose disaccharide unit found in basement membranes
(Spiro, 1967) and collagens (Spiro, 1969) and N-acetyl-
galactosamine in glycoproteins from mucous secretions.

(Spire, 1970).
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