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INTRODUCTION

Haptoglobin [Hp) is a serum globulin, genetically
determined by two autosomal codominent allelic genes le

and sz [Piessens et al.,1984].

It is a haemcglobin transfer protein, and also =2

positive acute phase reactant [Toiveo,1973].

It has recently been found to inhibit prostaglandin
synthetase in animal tissue ., Thus low haptoglobin levels
may facilitate atopic disease by an increased prostaglandin
synthesis . [Saeed et al.,1977,1978,1979 ; ¥Xendal et al.,

1379 ; Collier et al.,1980; Denning-Kendal et al.,1980].

dsthma is a clinical discrder cheracterized by inte-
rmittent airway obstruction with sympteom free interval. The
basic defect is probably bronchial hyperreactivity which
can be converted to clinical asthma by a variety of immunoc-
logical and non immunclogical stimuli. Iomediate hypers-
ensitivity [Type I] involves the release of mediators from
reagin -sensitized mast cells, causing increased vascular
permeability , cedema and smooth muscle contracticn. Pros-
taglandins are now nown to be one of these mediators. Sc
increase of prestaglandins secondary to decreased haptogl-
obin might be a cause of bronchial asthma.{Simpson et al.,

1984].
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4IM OF THE WORK

With this idea in mind we aim et determination of the
level of Hapteglobin in cases of childhood bronchial asthma

to prove itg questionable role.
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HISTORICAL REMARKS

Haptogleobin [Hp] wes discovered by polonovski and
Jayle in 1%3B, while studying how the pseudoperoxidase
activity of haemoglobin varied with experimental conditionmns.

[Polonevski and Jayle,1938].

They found that serum contained a varisble amount cof
nen diaslizable substance, which under certain conditions
made hasemoglobin [Hb] behave like a true peroxidase. Since
the substance apparantly linked [Hb)], they called it hapto-
globin [Hp] i.e Hsptein = t¢ bind.[Polonovski and Jayle ,

194Q].

DEFENITICN

Haptoglobin 3is a blood serum preotein of the of 9
globulin fracticns. Its function is to mediate the rec-
ycling of heme iron by forming effectively irreversible
but non covalent complex with haemoglobin that has been
released from red blood cells into the serum. This complex
is repidly taken by liver cells and digested.[ Ignez et al.,
1981]. Hp is synthesized by the liver, It is found in
several genetic forms, many of which are polymers of the
same basic substance. [Bernini and Borri-Voltettorni,l970],
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GENETIC CONSIDERATIOKS

Haptoglobin is acn . glyceprotein., By starch gel
electrophoresis, a number cf haptoglobin bands may be obs-
erved. The observed pattern reflects the genetic constit-
ution [Smithies, 1955]. Later on it was proposed that
there are three haptoglobin phenotypes : 1-1 , 2-1 and 2-2 .
It was suggested that a aingle pair of genes le and sz,
neither cf them is dominant, are responsible for the three
genotypes [lefHPl] ' [lefﬂpz] and [szprz]. [Smithies ,

1957].

The pair o¢f genes encoding the Hp is located omn chro-

moscme band 16922, [ Mc GL11l et al,,198417.

4 small percentage of ncrmsl adults have no haptogl-
obin. The frequency of ahaptoglobinemia in neormal adults
varles from 1% in Denmark and 2% in Britain to 32% in Nige-
ria. These observations have led to the postulation of a HpU

gene responaible for the absence of haptoglobin. [Smithies,

1857].

Giblett and Steinberg[1960] postulated three alleles
at the haptogleobin locus : Hp} szand szm, the last cne is

2n

a " modified Hp“" end occuring predominantely, but not exc-

lusively in American blacks. They suggested that the allele
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szH in combination with le produces either sz-l[m] or

ahaptoglobinemia.

Haptogleobin is formed of 2 polypeptide chains and B,
The B chain is apparantly the same in all the haptoglobin
variants, but the chain is modified as an expression of
haptoglobin genes . Later on five different &K -polypeptides
have been identified : hplF,hpIS,hpZ,hp2j and hp2¥. These
account for a number of subtypes : Subtypes 15-18,15-1F and
1F-1F of Hpl™1 . Subtypes 2-18 and 2-18 of Hp?~Ll, It is
now thought that these five polypeptides are the expression

of five alleles: HPIF, HPIS, sz, szJ and HpZM. Of the 15

possible genctypes, at least 10 phenotypic expressiocns

have been identified .

CHEMICAL STRUCTURE

Haptoglobin is a tetrameric protein, 1t consists of
two different chains repeated once . It has two light [L]
or [ ] chains end 2 heavy [H] or [B] chains. [H] and [L]
chains differ in size and sequence dramatically and are
linked together by disulphide bridges. [Chow et a&l.,1984].
the genetic variation affects the light chain only ,the
heavi chain appears to be identical in 211 phenotypes,

[Cenell et al.,1962 ; Clove et al.,1969; Barnett et al,, 1970},
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In humans, the [L] chains cccur im two major allelic forms
(Ll] with 83 residues and [L?] with 142 residues. As a

result three human genotypes exist, le"l which is homeozy-

2-2 ihich is Homozygous for {Lzl and Hp2-1

gous for [Ll] . Hp
wjocj os heterozygous [Ignez et al,,1981]., The [H] chain
consists of 245 residues and has four carhohydrate chains
attached, wﬁich comprise 19.4 I of the molecular weight of

this chain .

The carbohydrate content of hapteoglobin is made of
six moles of hexose [glucose or mannose or both],3-4 moles
of gluccsamine and 0.3 moles of N-acetyl neuraminic acid

for one mole of haptoglobin,[Corbeck et al.,l1967].

Electron microscopy shows that haptoglobin has the
shape of barbell with two apherical head groups, which are
the [H] chains . These are connected by athin filamesnt
with a central knob, which corresponds to the [L] chain .

[Weiman et al.,1984]

BINDING OF HP TC HAEMOGLOBIN [Hb]

Haptoglobin's primary function is to bind with haen-
oglobin in one-to-one ratio yielding a relatively high
molecular weilght complex that exceeds the kidney threshold

for excretion [Lathem et al.,1960]. This prevents undue
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less of iroz through urinary excretion and protects the

kidney from damage by hasemoglebin. [Ritche,19791].

The Hp-Hb complex is toc large [molecular weight ebout
150,000] to pass through the glomerulus. Thus the level of
circulatiang haptoglobin is the most important determinant
of the apparent renel threshold [Laurell and Nyman,1957].
When the haptoglobin system is saturated , free [unbound ]

haemoglobin circulates briefly in plasma.

The hepatic parenchymal cells is partially responsible
for the disposal of free haemoglobin, There is & low [{0.2-
0.6 g/L] renal threshold for free haemoglobin that is rela-
ted to renal tubular reabsorption rather than to hsaptoglobin
[Lathen et al,,1960]. Much of the hazemoglobin appearing in
the glomerular filtrate is resbsorbed in the proximal tubule.
[Lathem et al,1960] ., The rate of tubular resbscrption of
haemoglobin in adult males is 1.43 % 0.96/min. , if this
capacity is exceeded, haemoglebin appears in urine. {Lowne-

istein et al.,1980].

Eaptoglcbin forms a stable irreversible complex with
heemoglobin {Wejmen et al,,l1984]. [H] chain binds irreve-
reibly to Hb. [L] chain does not bind Hb and will recombine
with [B] chain Hb complez to form full Hp-Hb complex.

[Valette et al.,1981]. Oxy-Hb, Met-Hb and carbon monoxy Hb
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form complexes with Hyp but desoxy-Hb and myoglobim de not.

As myoglobin doea not combine with Hp, the haemoglo-
bin binding capacity [HbBC] can therefore be used for dif-
ferentiation between paroxysmal myoglobinuria and heemcgl-

obinuria. [Javid et al.,1959].

SYNTHESIS AND CATABOLISM OF HAPTOGLOBIN

Haptoglobin is synthesized in the liver , [Merill,1964].
It is synthesized by hepatocytes in a precursgr form , proh-
aptoglobin, which contains one alpha-subunit region and cne
bete-subunit region. Two of these molecules are joined by

disulfide bond [Henley and Heath,1985].

When haptoglobin is not bound to haemoglobin it leaves
the plasma with half 1ife - disappearance time of about five
days. The haptoglobin-haemoglobin complex lesves much more
repidly with a halfife disappearance time of about nine min-
utes . About 50 t0 80F of the haptoglobin turnever in the
normasl subject is accounted for by the rapid pathway,[Nyman,

1959].

The hepatic parenchymal cell appears teo be the main
site of removal of the haptoglobin-haemoglobin complex.

(Giblet, 1968].
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