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Serum Proteins and Diseases
A Qualitative and Quanditative Approach
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INTRODUCTION

All human populations are exposed 1o se-
lective forces where specific alleles confer
greater fitness on certain individuals either in
the form of iIncreased viability under particu-
lar enviroamental conditions (mainly infec-
lion, disease, ete.) or increased fertility, The
selective forces, through action upon individ-
uals, tend to bring the population as a whole
into equilibrium. The various genetically con-
trolled polymaorphisms of blood groups, red
cell enzymes, serum proteins etc. are favoured
1o evaluate these genetic variabilitics. The
wide variation in the frequencies of genetic
markers in different human populations could
be attributed to environmental conditions
where diseases play a major role. The extent
to which variety of polymorphic systems af-
fect fitmess and are subject to natural selec-
tion, remains a very open gquestion in genet-
ics in general and human genetics in particu-
lar (Cavalli-Sforza, 1972).

Genetically determined differential fitness
in o population is extremely difficalt to ob-
serve unless selection co-officients are very
large, ie, sample sizes have to be exception-
ally large for selectional changes in gene fre-
guencies to be detected (Cavalli-Sforza and
Bodmer, 1971; Hiorns and Harrison, 1970).
This indeed is a major limitation in human
population genetics. It is probably due (o the
possible relationship between genetic varia-
bility and conditions which affect or are like-
Iy 1o affect fitness.

Genetic markers serve as important tools in
investigating the relative influence of genet-
ic factors on the development and progress of
diseases. They also help in understanding the
pathogenic mechanisms underlying their sus-
ceptibility and resistance, Observed associa-
tions between a genetic marker and disease
may be governed by different underlying
mechamnisms - a linkage disequilibrium can

exist between a marker gene and a disease or
through population siratification, rather
throogh linkage or the pleiotropic effects of
the gene under investigation (Penrose, 1935;
Mayo and Street, 1986), The susceptibility
gene, such as an oncogene, or the marker gene
product may be functionally involved in dis-
ease etiology and or its pathogenesis, or in the
modulation of the host defence mechanism,
The association of 8 common dissase with
genetic polymorphsim can yield important in-
formation regarding an individual's risk of de-
veloping the disease and provide clues as to
its etialagy,

The studies of blood groups and diseases
{Anand, 1961, 1964 a,b; 1965; Seth, 1969,
Seth and Seth, 1972), histocompatibility an-
figens - HLA (Seth and Seih, 1978), and im-
munoglobuling (Seth and Seth, 1994) have
been dealt with elsewhers, Herein, only serom
proteins and diseases have been discussed, in
order to understand the biochemical and the
pathological mechanisms played by these
genetic markers and in delineating their many
other facets. This would ultimately help to
combat the diseas in @ more efficient manner,

SERUM FROTEINS AND ALBUMIN

Though easy to describe collectively, plas-
ma proteins present problems for identifica-
tion, classification and nomenclature because
of their vast variation in their constiteent com-
ponents. Since many of the major plasma pro-
teins lack a known genetico-biological activ-
ity, their identification throughout the Animal
Kingdom, islargely based on electrophoresis
or their solubility properties and, 1o a legser
degree, on serological cross-reactivity, Study
of such proteins, thus, provides another ap-
proach to evolutionary developments and phy-
logenctic relationships.

The concentration of proteins varies in the
embryonic, neonatal and adult stages. Total
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proteins in the amniotic fuid hove bean stud-
ied at different gestations in order (o know the
healih status of the developing fetus (Shashi
Bala et al,, 1986, 1990}, The plasma proteins
are of great physiological significance for
their varying protein contents - both in their
major (albumin and immuneglobuliny and
their minor (o and f-globulin} components =
in different diseases reflect tissue damage and
cellular injury. The existence of physiologi-
cal anomalics in mongolism is well known bt
the existence of “"chemical ancmalies™ in this
condition are mot 50 widely recognised. The
belief that hypergammaglobulinemia in mon-
gols compensates [or the poor guality of the
antibody production amongst them (Appleton
anvd Pritham, 1963) is probably speculative for
the y-conceniralions among mongols are ei-
ther shown Lo increase with age (Melson,
1961) ar are independent of age (Skanse and
Laurell, 1962). Analyzis of the protein content
of mental relardates revealed varying protein
concentrations in patients and the control se-
rigs. Statistically significant differcnces have
been reported for different age groups of the
retardates (Dhiman et al,, 1987}, The relafive-
Iy lower profein conteént in palient Series com-
pared to the controls is in conformity with
other studies (Rundle et al,, 1973, Smith and
Berg, 1976).

Decrease in the mean concentration of al-
bumin and an increase in the y-globulin con-
centrstion with o- and f-concentration with-
in the normal limits has been observed in the
cirthosis patients (Sunderman. 1964, Hilko-
vitz and Jacobson, 19461). In hepatic cirthosis
and viral hepatitis patienis, a low mean con-
centration of o,- and m,- globulins and hy-
poalbuminemin has been observed. There isa
marked decrease in albumin concentration,
associated with an increase in the - and ¥-
globulin fractions in patients with rheumatic
fever (Svanz and Mhagen, 1948; Routh and
Paul, 1950, Patients with Reiter's syndrome
showed a considerable elevation in the @ and
e, fractions with only a slight elevation of y-
gfnhulin.t and a moderate decrease in albumin
(Svartz and Olhagen, 1948), The quantitalive
variation of albumin in the retardates is guite
irregular due to various pathological condi-
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tions involved (Dhiman et al., 1992). Com-
pared to the controls, hypoproleinemia with
significant hypoglobulinemia has been report-
ed in patient's suffering from a syndrome com-
prising of mental retardation, tremors, pig-
mentation and anemia in infanis (Kaul et al.,
1973). Significant differences have been ob-
served beiween y-globulin concentrations in
Iymphatic leukemia and |lymphomas, and
myleogenous and monolytic leukemia (Sun-
derman and Sunderman, 1957}, In both these
groups, there occurs significant hypoproteine-
mia. hypoalbuminemia and hypo-f-glob-
ulinemia. The developmental changes of the
total proteins apd the polymorphic pature of
the various fractions of the proteins, namely,
e - globulin (including o -antitrypsin}, o -
glluhuii:n. {haptoglobin, ceruloplasmin), ji
globulin (transferrin and Human Complemen-
tary Component C'3), and in relation to dis-
eases have been discussed in the present pa-
per.

Alpha - antitrypsin

The genetic locus of o - antitrypsin is
called P, (Protease inhibitor), More than 50
allelic variants, including a null allele, have
been recognized at the P, locus and the no-
menclature has been iumfardtud (Cox et al.,
1980; Kamboh, 1985}, The P, locus is highly
poelymorphic in human pnpufal.inns showing
considerable variations in the allelic frequen-
cies (Kamboh, 1985). There is also marked
vanation in the distribution of the P M sub-
types which can be atiribuied to the genetic
compoesition of the various ethnic/racial
groups. A number of investigations indicate
that the gene frequency of P,M_ allele was
increased in patients with obstructive pulmo-
nary diseases. Some others indicate that .F'I_H_‘
is a predisposing genetic factor for some of the
chronic liver diseases especially liver cancer
{Sizaret et al., 1981). But the {requency of
P M, allele is significantly decreased among
patients with bladder carcinoma and hagma-
totogical malignancies suggesting that this
gene might have arole in reducing the suscep-
tibility to malignancy {Benkmann et al., 1987;
Janardhana and Propert, 19900 A significant
increase in the frequency of PIM M, phena-
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type in pulmonary tubergulosis patients with
two radiological subgroups has been report-
wcl (Mukerjee, 19933, This is nol in agreement
with the studies of Fertakis and cosworkers
{1977). Several studics have suggested that
individuals with deficient alleles (PP or PE),

“gither in heterozy gous or homozy gous forms,
eend 1o have an increased nisk for various dis-
eases, The M5, MZ and 52 phenotypes have
heen associnted with several chimically defined
disorders/diseases such as pulmonary tuber-
culosis (Fagerhol and Huge, 1969; Mukherjee,
1993, liver disenses ( Ericksson, 1985}, rheo-
matoid arthiritis {Beckman ct al., 1984), and
malignancies (Callea et al., 1982; Ericksson
gt al., 1986), The association between PI de-
ficient types and muberculosis, particulary in
thie Indian populaticns, is an unexpected find-
ing; these genes being rare in this subsontinent
(Kamboh, 1984, 1985; Saha. 1990}, The lack
of P deficient alleles in the Asian populations,
imcluding India, probably limits the use of the
Pl protein polymorphism in disease associa-
tion studies among these populations (Saha,
1994},

The normal concentration of a -antit-
rypsin, an acute-phase reactant prolein, 1s
about 130 mgfdl, which are generally elevat-
ed in response (o inflammation and lissue
damage. A significant increase in o, - anlil-
rypsin concentration has been reported by
several researchers (Clarke etal,, 1970; Yemul
etal., 1983). The mean level of a, - antitry psin
in tuberculosis is mostly as high as 487,51 =
110.70 mg/dl {Yemul et al,, 1983) or 4035.77
= 33.56 mg/dl (Mukerjee, 1993}, The elevat-
ed @, - antitrypsin level in these series may be
the result of an acute-phase response with an
inflammatory process occuring in the lungs.
Contrary (o these findings, Hunter and co-
workers ( 1968) did not find any significont
changes in the &, - antitrypsin levels whereas
Fertakis and his associates (1977} reported
very low values, which might bo due to the
increased frequency of the deficient alleles in
their series. Higher levels have been observed
in patients of sarcoidosis (Clarke etal., 1970},
leprosy (Celikogu et al., 1976; Agarwal and
Saha, 1978}, wberculosis pleural elfusion
{Sulochana et al., 1988) and carcinoma of the
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leng (Mash eral., 1980). Increased level of o,
- antitrypein aediralises the setivated macro-
phase-derived proteases which probably con-
triltsiete o the tissue necrosis and cavity forma-
tion im tuberculosis and other discases result-
img in tissue damage. 1t is, thus, necessary o
condect indepth studies of the genetic mark-
ef Lo locate different mutations, and the quan-
titative disturbances, in order to work oul suit-
able strotegies for monagement and control of
the discases,

Haptoglohin

Haptoglobins are a family of glycoproteins
found in the a, - globulin froction of plasma,
The discovery of the haptoglobin polymor-
phism and its easy mass screening by starch
pel electrophoresis has led 1o numeérous gene
frequency studies among various populations.
The total hemoglobin-binding capacity of se-
rum haptoglobin determines the renal thresh-
old for the exeretion of hemoglobin. If not
scavenged by hapioglobin, the hemoglohin
released in the circulation by intravascular
hemolysis might be deposited in the renal fu-
bules and produce severe pathological elfects.
Adthough the hemoglobin-binding capacity of
haptoglobin vares shightly with the genetic
type, the difference is small and is of doub-
ful physielogical significance,

The emergence of the Mp® allele and of the
polymorphic types of haptoglobin is a rela-
tively late evolutionary event, occuring afier
the separation of the human line from other
primates (Javid, 1978}, It has been furiher
demonstrated by the disteibution of the hap-
taglobin alleles that individuals carrying the
Hp® allele enjoy a selective advantage (Javid,
1974). Im view of this, several discases hove
been studied for their possible association
with haptoglobins. Abnormal haptoglobin dis-
tribution is seen in individuals with defective
immune system { Wendt et al., |968; Sutton,
19703 It has also been shown that Hp 1-1 in-
dividuals have a slightly less immune re-
SpONse, on an average, than Hp 2-2 persons as
shown by the low elevation of the antibody
titre after immunisation (Nevo and Satlon,
[96E), Several reports have suggesied an as-
sociation of Hp -1 phenotype with diffrential
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susceplihility to varous types of leukemias
(Lawner and Zaki, 1960; Papiha et al., 1974;
Nevo and Tararsky, 1986; Mitchell et al.,
198R), breast cancer { Tsamantanis et al.,
1980, Kaur et al., 1986), malana (Singh et al.,
1986; Dey, 1988), hyperplastic ansemin (Gib-
fett, 1969, and many other malignant diseases
(Sczaki et al., 1973). Tuberculosis patients
differ significantly from the contrals with re-
spect o hapoglobin phenotype distribution
(Mukherjee, 1993). The excess of Hp 2-2 and
a corresponding deficit of Hp 2-1 has also
been reported. On the other hand, some earli-
er studies have shown a reverse trend, name-
Iy low frequency of Hp 2-2 and a high frequen-
ey of Hp 2-1 (Grange et al., 1984; Papiha &t
al.. 1987} In asthmatic paticnis, no associa-
tien has been reported (Frihlander and Stjern-
berg, 1989), In yet another study of cancer
patients, Hp 1-1 phenotype was completely
absent (Bakshi et al., 1976}, Statistically sig-
nificant association was found belween non-
insulin dependent diabetes mellitus and hap-
ieglobin phenotypes. This association shows
a dose effect with almost twice the risk of
homozygous Hp' allele than Hp 2-1{Stern et
al., 1986). The higher incidence of Hp 1-1 in
the retardates indicates an increased hemao-
globin binding capacity than in individuals
with Hp 2-2 and 2-1 phenotypes (Dhiman et
al., 1'984}. This difference may be attributed
tor the fnulty stimulation of haptoglobin syn-
thesis im the liver. High freguency of ahap-
toglobulinemia (Hp®) has been reported in
many malarial areas (Hill et al,, 1987; Trape
el al., 1985; Dey, 1988; Gibleit et al., 1964).

The normal level of haptoglobin varics
from 40-180 mg per 100 ml in healthy adult
individuals (Myman, 195%; Murray ot al.,
1966). This wide variability in its concentra-
tien i% based on its hemoglobin binding capac-
ity. Profound changes in the serum haptoglob-
in levels in various diseases make it a valoa-
ble indicator for the diagnosis and prognosis
(Owen et al., 1964). Several studies suggest
that the haptoglobin concentration 15 eleval-
ed in acute and chronic infections, such as
tuberculosis ('Wong and Saha, 198%; Caplin et
al., 1989, leprosy (Schwantes et al,, 1967),
rheumatic diseases {Turowska, 1969), pro-
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gressive and svstematic sclerosis (Zlpinik and
Rodhan, 1961 ) and multiple sclerosis { Phillips
ot al., 1965). A quantitative relationship be-
tween infarction size {in acule myocardial
infarction} and the increase in the serum hap-
toglobin levels has also been reported
(Chapelle et al., 1981). Recent studies on ta-
berculosis indicate that levels of haptoglobin
were significantly elevated in the patient se-
ries (198.36 = 17.47 mg/d]) than in the con-
trols (B8.53 £ 13.20 mg/dl) (Mukerjee, 1993).
This high level in the patients can be explained
on the basis of involvement of haptoglobin in
the regulation of the inflammatory and immo-
nological processes which are of importance
in the development of the wberculosis.

Low levels of serum hapioglobin are ob-
served in severe liver diseases, Since liver is
the main site of haptoglobin synthesis, the low
level is the resuli of the Faster destruction of
thie Hp-Hb complex compared 1o the slower
rate of the haptoglobin synthesis (Pulnam,
1975; Javid, 1978). Low levels of haptoglob-
in are observed in numerous haemoglobinopa-
thies, for instance sickle cell anaemia, tha-
lnssemin, hereditary spherocytozis and un-
ireated pernicious onoemia (Putnam, 19757 In
these patients, the low levels of hapioglobin
are due to the high frequency of the Hp 2-2
phenotypes, Individuals with this phenotype
have low levels of the prowein (Piessen et al.,
1984; Suryva Prabha et al,, 1987).

Ceruloplasmin

Ceruloplasmin, a,- globulin of human se-
rum, comprises of o single peptide chain hav-
ing 1050 amino acids. In humans, 70 per cent
of the ceruloplasmin is present intravascular-
Iy while 30 per cent is present in the extravas-
cular compartments such as amniotic fluids,
cerehrospinal Muids, synovial fuids, plewral
Muids, aseites Muids and human tears (Wolf,
1982). These glycoproteins form an acute
phase reactant part of the organism's defence
im inflammation. The first :h.'q,:lruphun:nc wir-
iant of Cp in humans was reporied by McAl-
ister and co-workers in 1961, A true genetic
polymorphism wias not repor ted wntll Shreffer
and his co-workers {1967 identified various
types of Cp variants in American Megroes and
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Caucasians using alkaline starch gel electro-
phoresis (pH 9.00. Later, three main pheno-
types (CpA, CpB and CpC) with several oth-
er varianis were identified (Shokeir and Shr-
effler, 1970; Fujita et al., 1985).

Very few studies have been conducied (o
determine the associstion between ceruloplas-
min phenolypes and diseases. Some contra-
dictory lindings have been reported towards
s association with leprosy. High frequency
of phenolypes CpAB and CpBC have been
reporied in leprosy patients (Walter et al,,
1972; Ananthakrishan et al., 1973}, Mukher-
jee's mberculosis series (1993 ) and its iwo
subgroups are characterised by an increase in
the frequencies of CpAA, CpAB, CpAC and
CpBC phenotypes whereas the phenotype
CpBB has a lower lrequency than in the
healthy controls, However, no significant as-
sociation has been observed between cerulo-
plasmin and tuberculosis.

Levels of ceruloplasmin are markedly al-
tered in many diseases because this protein is
one of the acute phase reactants which 1s ele-
vated in response to inflammation, A signifi-
cant increase in its levels is found in patients
with acute and chronic virsl and bacterial in-
fections such us leprosy, luberculosis and par-
asitic diseases (Singhvi and Maitrya, 1971;
Emmeti et al., 1987; Mukerjee, 1993). In pul-
monary tuberculosis, the increased level of
ceruloplasmin is correlated with severity of
the diseases and may reflect the extent of lis-
sue damage (Caplin et al., 1989; Mukherjee,
1993, Elevated serum concentration of cer-
aloplasmin has been reported in patents with
rheumatoid arthritis (Denko and Gabrial,
1979}, acute glomenslonephrits (Woll, 1982},
diabetes and non-diabetic necrobiosis lipoidi-
ca (Majewskl et al., 1981), liver disenses
{Guattery ct al., 1981), carcinoma of the
breast, and cervix {Schapirn, 1972). Increase
in the level of ceruloplasmin has also been
reported in response o non-pathological con-
ditions, but is non-significant. In patients with
Wilson's disease and Menkes Kinky hair syn-
drome, deficiency of ceruloplasmin is an in-
herited characteristic (Scheinberg and Stern-
lieb, 1963; Danks et al., 1973). However, a
pumber of other conditions may at times be
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associated with a low ceruloplasmin level,
There is & lot of inconsistency in the resulis
regarding association between many other
diseases (infectious and non-infectious) and
caruloplasmin phenotypes as well as i1s ley-
¢ls, This definitely needs further detanled
study in order to delineate the exset mecha-
nisms involved in genetic variation and quan-
titative changes in the plasma proteins (ceru-
loplasmin} in different dizeases.

Human Complementary Component (C'3)

Studies of the genetic variability in buman
proteins with known functions are particularly
interesting because they shed light on clinical
conditions as well. The genetic polymorphism
af C'3 hag been established long ago. The
complement components constilule a very
impontant biological system of proteins wiich
participate not only in the pathophysiological
mechanism of infectious and allergic diseas-
8, but have been shown 1o play a role in o
varicty of pathological processes as well. In
human pathology, the presence of i, C - glob-
wlin hos been established in the arterial walls
in hypertension vascular diseases, malignant
nephrosclerosis, cenain collagenous discases,
lupus erythematosus and cryoglobulinemia
(Kunkel and Tann, 1964; Lachman et al..
1962; Paronetto, |965). The preponderance of
FF and F5 phenotypes and a deficiency of 55
phenotypes in old anerioscleratic vascular
discase patients has been reported (Dissing et
al,, 1972), The frequency of the C° gene is
significantly higher among patients with rleu-
matoicd arthritis and hepatitis (Farhod et al.,
1972). Suansnically non - significant differenc-
ex for C°3 phenotypes and various types of
leprosy have been reporied { Ananthakrishnan
et al., 1973; Aparwal et al., 1974). A lower
frequency C°f gene has been reported in vari-
ous discases compared 1o controls. Most sirik-
img of all this is alow frequency of the *5" gene
in Alzheimer's syndrome (Agarwal el al.,
1975), Only in Down's syndrome { Bracken-
ridge ctal., 1974; Shobha, 1981}, cystic fibro-
gis (Lederberg and Sackett, 1976), Grave's
disease (Pepper and Farid, 1979}, chronic ure-
mia (Stoffersen and Jorgenson, 1980) and in
the mental retardiates {Shobha, 1981 ), the fre-
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gquency of the “5" gene is higher than in the
normal controls, These resulls suggest that the
iC°3 varianis may be important in the media-
tion of the immune injury in diseases,

Considerable vanability, perhaps partly
dependent on genetic factors, has been ob-
served in the serum level of the third comple-
ment of C'3 in normal healthy individuals
(Lundh, 1964}, On an average, the concentra-
tion of C'3 proteins in normal humans ranges
from 30 1o 150 mgf100 ml, The alloiypes of
C'Y diflfer in net surface charge a1 pH 8.6 bui
reveal no significant difference in their hemo-
Iytic activity. moleculor size, or immuone ad-
herence titre. 1t has been suggested that the
concentration of C'3 15 the lowest in FF indi-
viduals and the highest in the 55 individoals;
intermediate concentration being in the indi-
viduals with FS phenorypes, This indicates
that these prodein levels are also genctically
controlled (Alper and Propp, 1968).

Immunological estimation of C*3 in human
sgram has proved to be very useful in the di-
agnosis and prognosis of several disenses. C'3
belongs to the so called acute-phase reactants
which have a higher concentration in the in-
flammatory diseases, Reduced levels of C'3
have been shown 1o be associated with a
number of diseases, such a3 glomeruloneplhiri-
tis, systemic lupas erythematosus exira renal
discases, leprosy and Fatal acule respiratory
infections (Schur and Austin, 1968, Gricco et
al., 1971: Schulz, 197 1; Agarwal cial,, 1974,
Aguti et ol,, 1980, fe-vitro conversion rates
were identical for C' *and C** (Teisberg,
1971; Alper and Propp. 1968; Bronnesiam,
1973). A sex difference in ©3 concentration
has been described by Lundh (1964 ), Females
are reporied 1o hove lewer C'3 concentration
than males, But these findings are quite con-
tradictory, Hence, it is not clear whether sex-
ual dimorphism exists or not.

Transferrins

These iron-binding B-globulins are mono-
morhic glycoproteins found in plasma. The
main phenoty pes, Le. TIC, TFB and TID, arc
casily detcctable by starch gel elecirophore-
sis. Since the transferrin phenolypes are nol
supposed to differ in molecular weight and the
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carbohydrate contént, the considerable high
frequency of TFCC suggests the necessity 1o
siudy the selective mechanisms responsible
for maintaining this main phenotype in the
population. Until 1978, TIC was considered
to be a single variant. However, using isoelec-
tric focussing (IEF). a heterogeneity of TIC
comprising of two common varianis (TIC, and
TIrC,) was described (Kuhnl and Spiclmann,
197&; Thymann, 1978). Laier, thirieen more
varianis were detected. Likewise, D is also
cantrolled by many co-dominant alleles. This
heterogencity ol transferrin. detecied through
isoeleciric focussing method, is not cavsed by
its protein moiety, as its amino acid sequence
remains the same. It ks probably caused by
varying amount of iren andfor that of sialic
acids and other monosaccharides in the gly-
con chains (Irie and Tavasoli, 1987). Family
sivdies indicale thai these variants are control-
led by multiple co-dominant alleles at the TY
locus which has been assigned to the long arm
of chromosome 3q2 1-g26 (Yang ctal., 1984).

Transferring exert bacteriostatic effects on
a variety of microbial species and, therefore,
play a major role in physiclogical defence
againsi infection. Thus, a complete under-
standing of this genctic marker would lead 1o
a greater undersianding of the complex inter-
actions between man and his changing envi.
ronment, and also the health of the future gen-
erations, The distribulion pattern of transfer-
rin phenotypes among many diseased series
does not deviate from that in the normal
healthy individuals (controls). Studies have
been conducted Lo determine the association
hetween ransferrin, lwberculosis and leprosy
(Walter en al., 1970, 1972; Ananthakrishnan e
al.. 1973; Papiha ¢ al,, 1987; Mukerjce,
1993). Mo significant differences have been
observed in the patients and normal individ-
uals. Similarly. no as=ociation has been re-
poried with Down's syndrome (Hutlon and
Smith, 1964: Dhiman ot al,, 19847, cystic fi-
brozis of the pancreas (Hsia et al,, 1969],
breast cancer (Kauwr et al., 1986), and malaria
(Dey. I938). In contrast o ihe findings of
Waller and co-workers (1970, 1972), Hitze-
rioth and ¢o-workers (1978) suggest the pos-
sibility of an association between transferrin
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and leprosy. An increased frequency of TID
has been found among the leprosy patients
indicating that TfD type may be more suscep-
tible to infections by Mycobacterium laprae
{Hirzeroth et al,, 1978). A high frequency of
TFC, has been reported in populations which
live in malarin prone areas, Walter and co-
workers { [983) considered only healthy con-
trols. The frequency of TACY in malaria posi-
tive Ao Magas (Morth-East India) could be at-
tributed to a selection pressure which might
be operating in this malaria endemic zone Lo
mainiain its gene Mrequency (Kar et al., 1990
Mlalaria infection has been found to be asso-
ciated with significantly raised iron-satura-
tion of iransferrin (Oppenheimer et al., 1986).
Therefore, it can be suggested thal iron may
be released squally from all types of transfer-
ring saturated with iron. TIC at this stage may
maintain the iron balance between the sites of
red cell breakdown fo storage siles, Le. liver,
in Plasmodium induced hemolysis ete, On the
other hand, low iron binding of TT types, i.e.
TfC, , and TFC,,, may put additional burden
causing liver dysfunctioning and iron intoxi-
cation, Altered liver function, thus, may ham-
per the life evele of the Plasmodium to the
host's advaniage. But nothing can be snid con-
clusively as no systematic evaluation of iron
binding capacity or in-vitro microbial activi-
ty of varipus TfC subvarianis has been report-
ed.

The selection at the TT locus has invelved
the apparent role of T subtypes in reproduc-
tion. A high incidence of the C* gene has been
reported in mothers with a previous history of
spontaneous abortion {Beckman et al., 1980)
and amongst extremely premature in fants
{Auconi e al., 1982). An increased [requen-
cy of C'instead of C*has been observed in
couples with first trimester recurreént sponta-
neous abortions (Weitkamp and Schacrer,
1985). This may be due to varied immunoreg-
ulatory effect of transferrin, The genetic var-
iation of transferrin and its relationship with
the immunological system necessitates fur-
ther studies 1o delincaie the possible environ-
mental and biological factors invelved in
maintaining the T polymorphism.

The level of transferrin in normal human
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adult varies from 180 to 260 mg/ 100 ml and
remains almost consiant throughout life. Ina
wide variety of pathological and non-patho-
logical conditions, deviation from the normal
level of plasma transferrin has been observed.
Following tissue injury or infection, transfer-
rin bevel has been found to be reduced (Kush-
ner and Mackiewicz, 1987). Cancer paticnts,
irrespective of the type of tissue involved,
have been found 1o have a decreased serum
concentration (Hughes, 1972). Reduction in
the transferrin level is found in patients with
pcute and chromic infection including wber-
culosis (Baynes et al., 1986; Mukerjee, 1993;
Immanuel et al, 19900, liver cirthosis (Tep-
po and Maury, 1983) and rheumatic discases
(Denko and Goabriel, 1979). The changes in the
concentration may be due to the imparied syn-
thesis or enhanced catabolism. Transferrin has
been shown to behave as a so-called “nega-
tive" acute phase proftein (Bornstein, 1982;
EKushner and Mackiewicz, 1987). This would
imply that the synthesis of transferrin is inhib-
ited in inflammation. There 15, however, evi-
dence that decrease in the transferrin concen-
tration i% the result of the increased catabolism
of the protein (Aisen, [934).

COMMENTS

The above studies ghow that associations of
common/rare diseases with genetic polymaorp-
isms can yield information abowt an individ-
ual's risk of susceptibility to a disease and
provide clues to it's etiology. Susceptibility 1o
infectious discases, for instance pulmonary
tuberculosis, leprosy, malaria etc,, is usually
influenced by the environment and is deter-
mined by the genetic constitution of the host.
The extent to which various polymorphic sys-
tems affect fitness is an open question vis-a-
vis population genetics and diseases. Further,
it appears that there are considerable gquanti-
tative effects of plasma proteins on the inflam-
mutory and immunologic aspects of the host-
antigen relationship. Mechanisms by which
the level of these proteins can be lowered or
increased could be explored for the potential
adjuvant effect in altering the host-antigen
relationship in the direction of the antigen
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{bacterial) contral, Many studies on different
diseases provide evidence that plasma pro-
teins interact with blood cells having immu-
nologic function that determine the level of
cellular immunity expressed. The correlation
between genelic markers and immunity may,
thus, help in examining the effect of patient’s
genelic constitution on their immunity, Elu-
cidation of the physiological and biochemi-
cal determinants of the potential genetic re-
sistance and suscepdibilicy 1o mycobacierial
infections may provide clues of iis pathogen-
e5is, thereby facilitating prevention and treat-
méznt. The plasma proteins are o heritable fac-
tor tending 10 promole resistance or suscepti-
bality to many diseases. Some of these genet-
ic markers are significantly associated while
others are mildly associoted. These findings
indicate that the individual's genetic constite-
tion influences the modulation of the disease
PrOgression,

KEYWORDSE Serum Prodcins. Association. Disense.
Fidﬂi.‘.'lll': Maorkers and Pogulation Oenigt-
(=N

ABSTRACT  The development changes of the totsl
prratens andl the pal yimarphic naturg of the varioes frac.
tizns ol the prodeins have been discuzsed i ordes 1o uh-
ilerstarsd] their bivchemical amd pathelogical mechandsmes.
Thi normal cance narotion nful-mmq'p;ln 1340 mgrdl)
i# generally elevatad im response 1o inflammaison and iis-
sue damage. Higher levels have been observed in paticnis
of earcaidosiz, leprosy, tuberculoss and carcinoms. &
quamitative relstiomshi p beragen mianclion sioe and tho
inereaso in hapeoglobin lewels has also been reporied. Mo
significant associalson has bees ohserved Belween céra-
loplasmin and juborcubosis. Beduced levels of ©73 have
beem shown ro be associnied wich o nembes of diseaiei,
such & glomerulencphritis, sysiemic lapus erythemeto.
wad. oxtra renal diseases, leprosy and fatel acwie respirs-
Lary infectingi. The swnihessi al fransférmin is inhibiied
im snflamimation which s evidence for the decrease in
tramsierrin's coscentratbon snd af the increased catabo-
lizm of the protein. Elucidation of the physiological and
hinchemical determinamis of 1he paiential Lk PoSESL-
ance and smscepdibility of mycobacteriz] infection may
provice ¢lwe of ity paibogenesis, thereby facilitaing its
prevendion and trestment,
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