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INTRODUCTION

4lpha-2-Hacroglobulin was found to be increased
in chronic liver diseases as Dizbetes Mellitus which may

bl

)]

aggociated with hepatomegaly.

The aim of this work is to sgtudy the changes that
Mmay opccur in the serum levels of alpha-Z2-uacroglobulin
in insulin dependent and non-insulin dependent diabetics
to see whether it 1s related to the occurance of hepatoe-
megaly. Thio atudy comprises twenty insulin dependsnt
diabetics with snd without hepatomegaly, and twenty non-
insulin dependent diabetics with and without hepatomegaly
in addition %o ten control non-diabetic healthy subjects.
411 of these five groups will be subjected to full ciini-
cal examination, routine laboratory investigations Inclu-
ding fasting blood sugsr, liver function tests (35,G.P.T.,
Alkaline phosphatase), and finally estimation of gerum
level of alpha-Z-macroglobulin done by radial immuncdif-

fugion.
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ALPHA-2~iACROGLOBULIN

Alpha, macroglobulin iz a glyceprotein waich is
composed of carvohydrate units covalently linked to peptids
chains. The carbohydrate portiocn can make up as little as
1% or as mucnh ag 80% of the magss of the molecule (Spire, 1969).
Almoat all glycoproteins contain sialic acids (F-acylneuraminic
aclid ), wnile ihe other monogaccharides found include glucose,
fucose, galactose and mannose, along with glucosamine and
galactosamine. There may be present ag monosaccharides or

as polysaccharides.

Glycoproteing generally have only one iype of carbo-
hydrate unit, but may have two, the carbohydrate units are

joined to the peptides through several types of bonds.

The furction of the carbohydrate porticn of the mole-
cule iz still doubtfull. It doeg secem that sialic acid
regidues, in particular, protect the nolecule from too

rapid breakdeow: in vive.

This is of particular importance for the glycoproteins
of the gut and for the plasma proteins. It has been suggested
too, that tne carbohydrate portion ig invelwved in recoganition
of the molecule by cell surface {Morell et al., 1971} and
also what it may facilitate transport of proteians oul of

the cell {Eylar, 1965).
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In rormal, the total plasma proteins concentration ranges
from ©.2 to 8.4 g/100 ml. The fractionation of serum proteins
by electrophoresis was initiated largely by Tiselius (193%)
and Durrum (1948), They demonstrated that normal serum contains
at least five elsctrophoretically distinguishable bands, which
are albumin, alphal globulin, alpha, globulin, beta globulin
and gamma globulin starting with the band c¢loset to the anede
and moving itowards the cathode. 4Another faint band, called

pre-albunin, can also be identified beyond the albumin fraction.

If plasms is separated, we obtain six prominent bands,
an additional band representing fibrinogen and aigrating

beiween the beta and gamma globulin fractiona.

Alphaz glohulin is the third in its anodal migration,
and appears o be the most heterogenons of all the standard
fractions. 1t is peossible to distinguish up %o ten alphag
globulin components among them. There are four xajor comnpo-
nents represent over 80% of this fraction and they are alpha2
macroglobulin, alpha2 lipbprotein, haptoglobin and alpha2 H3
glycoprotein. The normal adult range of alpha2 globulin was
found to be .2 - 10.4 % with a mean value of 9.0% of the
total protein lewel. It is almost always psthologically
increased and alteration in alpha2 macroglebulin and hapto-

globin generally account for the changea in iftg pattern .
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The alpha; macroblobulin wag isolated by Schultze in 1955,
It ia one of the twe heavy constituenta of gerum, i1tz molecular
welght is found to be 820,000 (Schultze et al., 1986}, It is
one of the main plasma proieins, representing about 3% of the
total mammalian plasma proteins with an average concentration
between 200-300 ng/l00 ml, a mean level of 265 mg * 55 mg/i00 ml
{James et al., 19663,

Hepatocyies synthesize the protein even in the early
foetus. Because of the protein's largs size, it ig found
primarily in the intravascular spaces but lower levels can
also be found in various body £luids as the cersbrosplnal and
gynovial fiuida. Itg presence at concentrationa above 30 to
50 % of serum levels in these gpaces suggeats major leakage

ag a regult of disturbed membranesg.

Physical ané¢ Chsmical Properties:

{a) dJolubility: Alpha, macroglobulin is very soluble in
distilled water at neutral pH. but their soclubility decreases

following g decrease in pH. {(Bourrillon et al., 1968).

(b} Electiric properties: The isoelectric point of alpha,
macroglobnlin thus for investigated is in the 4.5 - 5.4 pH

Tange .
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Alpha, macroglobulin has the chemical characteristics
of a glycoproiein with a carbohydrate content of g - 1i%
{Heiwburgsr et al., 1964, Picard et al., 1965, Demaille et al.
1965, Bourrillon et al., 1968). The sugar components present
are characteristic of those observed in other serum glycopro-

teins.

There are 31 carbohydrate units per molecule of alpha,
macroglobulin with average composition of three mannose to
two galactose. In additien to these two hexoses, alpha, macro-
globulin is the only hexousamine and one 6-deoxyhexose {(Fuccae),
The N-acetyl-nesuraminic acid is the only form of aialic acid

present.

The chemical analysis of the human alpha, macroglobulin
carbohydrate reveals the presence of 156 - 220 hexoges (62
Residues of gslactose & 94 mannose}, 13 - 35 fucose, 130-150
N-acetyl glucosamine at 48 -~ 50. N-acetyl neuraminic acid

regidues.

Fach molecule consigts of eight polypeptide chains with
dimers of the chain forming wvery stable quarter molecules.
The peptide portion of alpha, macreglobulin containsg about
120 methionine 70 iryptophen and 530 bagic amino acid resi-
dues, permiiting the predictien that the molecule may be
cleaved into %20 fragments by cyanogen bromide, and into 530

peptide fragments by trypsin.
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Biclogical Properiies and Funciion

of Alpha-Z2-blacroglobulin

{(a) Genetica:

Enight et gl (1968 a,b) have shown the existence of
two gpecific allotypes MTzl & ¥TZ, asaociated with alpha2
macrogliobulin. They are controlled by two allelomorphic

geneda. Lt i not sex-linked.

{b} Isolation:

The ultracentrifugation and the results from gtarch-
gel elecirophoresis in urea suggest that alpha-2-macroglobulin
is compoged of several subunits linked by different iypes of
bonds, in pariicular disulphide and hydrogen bonds (Bourri-

ilon et al. {(1963).

Human alpha-2-macroglobulin was isclated in gram quan-
tities using polyethylene glycol, ammonium sulfate, and ion

exchange fractionation of outdated human plasmng.

{c) 4nti-Protease Activity:

Alpha-2-macroglobulin seems to be involved and play
a complex role in a variety of enzymalogical procesges.
But the only well defined biological function is inhibition

of proteclytic enzymes, thus these enzynmes including ¥rypsin,
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alpha~chymotrypsin, thrombin, plasnin elastase are effec-
tively inhibited. (Haverbuk, 1962; Schultze et al., 1963;

Ganroi, 1966).

The ability of alpha~2-macroglobulin to form enzyma-
tically actiive complexes with these proteolytic and ester-
olytic enzymes is now well established (Haverbuk, 1962)}.
With Trypsin this complex was called "Irypsin proteinase
esteragse (TPE}, The binding of trypsin ic aglpha-Z-macro-
globulin reduces the proteolytic activity of trypsin on
high molecular weight substances (higher than 10.000 e,g.
casein and fibrin) (Bourrillon, 1968}. According to Ganrot
(1966b) the molar ratio alpha-2-macreglebulin frypsin is %
i.e+ a wolar combining ratio of two moles trypsin per mole
alpha-Z-macroglobulin was obtained when the wmolecular
weight of trypsin was taken as 24,000 and the melecular

weight of alpha-2-macroglobulin as 820.000.

Alpha-2-macroglobulin also inhibits the proteolyiic
action of plasmin thus potentistes the antifibrinolyiic
action of gynthetic inhibitors (Bourrillon, 1968) and
acts on thrombin as a progressive anti-thrombin resulting

in an inhibition of the cletting activity of throwbin.

This inhibition is reduced by plasmin. Thege three

enzymneg (Trypsin, plasmin and thrombin) seem to compete
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Tfor the sgame site on alpha-Z-macroglobulin particularly

plasmin and thrombin (Ganrot et al., 1967).

dlpha-2-macroglobulin faila to inhibit the easterase
activity of tryp9in, thrombin and plasmin, and thus can
act gimultaneously as an inhibitor of the proteclytic ac-
tivity and ag protector of the egterolytic gctivity of
these protegses. This property allews alpha-~Z-macroglobulin
to be distinguighed from alphal anti-trypsin and inter eallpu'ua:L

trypsin. inhibitor (Heide et al., 1965).

Chymotrypsin, papain and asparto-iransferase are also
bound by alpha-2-macroglobulin (Boyde et al., 1968).
In fact these enzymes migrate in electrophoresis. 4lpha-2-
macroglobulin alse inhibit the elagtolytic activity of
elastagse. The elastage/alpha-2-macroglobulin molar ratio
was 1/1 (Baumstark, 1970). The inhibition of elastase by
alpha-2-macroglobulin was of the "Iemporary type" since

alpha~Z-macroglobulin was slowly digested by this enzyme.

Alpha-2-macrogleobulin has the capacity to bind toxic
gubatance from urine and to prevent them from increasging

capiklary permeability {Schumacker et al., 1963).

The turnover of slpha-2-macroglobulin in normal man
is about 10 days 8-11 percent per day which amounis to about

8 mg per Kilogram body weight per day (Reuge et al. 1966),
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Alpha-2-macroglebulin may also has a transport func-
tion for various hormones and for metals. It binds the
growth hormone and insulin alse about one third of the Zine
pregent in the plasma is bound to it, as it is a Zinc metal~
loprotein and the trypsin - alpha-Z-macroglcbulin esterase
activity increases in parallel with Z2inc content (Parisi,
1970). Tickel is also bound to it at least in rabbits

{James et al. 1967).

(I} Inhibition of Viral Haemagglutination.

The ability teo inhibit the hgemagglutinaiion of the
Ao atrain of influenza virus and to neutralize its infecti-
vity was located exclusively in the alpha~Z2-macroglobulin
fraction of horse serum (Pepper, 1968b). The influenza virus
haemagglutination inhibitor isolated from human collustrum

nas been identified as alpha-Z2-macroglobulin (Shortridge,1970).

In recent years there have been reports indicating an
asgociation between alpha-2«macroglobulin and the development
and funetion of lymphocytes {McNeill,1370, Havemann et al.
1970). There are some indications that it is present on the
surface of a subpopulation of lymphocytes (Ford et al.l973);
MeCornick et al. 1973) and may be synthesized by peripheral
blood lywmphocytes {Tunstall et al.,1974).
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