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AIM CF THE STUDY

Hemorrhagic diseases ere common alarming diseases
in infaney and ehildhood for whisch an étiologic disznodis
camnot often be immediaetely defined. Therefore , the
present work aims at delineation of the role of some
aspects that could be operative in the etiology of
obacure cases of hemorrhagic diathesis namely immune
mechanismes through the search for the presence of sgpecific

entibodiea in the blood of those patients .
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HEMOSTASIS

When = small bloocd vessel is transected or
damaged, the injury initiates & series of events that
leads to the formation of a c¢clot. The end resuly of
this process of hemostasgis is generslly a sealing off
of the blood vessel and prevenition of furiher blood

ioss .

The initiel event is censtriction of the blood
vesgel and formation of a temporary hemosisatic plug
of platelets., This 1s followed by conversion of the
plug into the definitive clot. The in-vive sction of
the cloiting mechanisms responsible for this conversion
is balanced by limiting reactions that normally prevent
clots from developing in uninjured vessels and maeintain

the blood in fluid state .

Local wvascconstriction :

The constriction of an injured arieriole or
small artery may be so marked that the lumen is
obliterated. The vasoconstricticn is prebably due
to sexrctonin and other vasoconstrictors liberated

from plateleis which edhere to the walls of the
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damaged vessels. It is claimed that, st least for
a time after being divided transversely, arteries
a8 large as the radiasl artery costrict end stop

bleeding .

The temporary hemostatic plug :

When a blood vessel is damaged, the endothelium
is digrupted and an underlying layer of collagen is
exposed. Collagen attracts platelets, which adhere to
it end liberate seroctonin and edenocsine diphosphate
{ ADP ). The ADP in turn repidly attracts other plsate-
lets and a loose plug of aggregeted platelets is formed,
ADP from disrupted red cells and tissue mey alsoc contr~

ibute to the initisl agzgregstion ( Ganong,1977 ) .

The ¢lotting mechanism :

The loose aggregation of platelets in the tempo-
rary plug is bound together and converted Iintc the
definitive ¢lot by fibrin. The fibrin formation is the
end resuit of a large mumber of preceding biochemical
events involving a series of soluble coagulation
fectorse ( teble 1 }, the Tfirst step of which is the
activation of factor XII ( Hageman fector ) by contact

with a foreign surface such ag damaged endothelium ,
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Macfariene { 1964 ) first suggested that the
subsequent chaein of events couwld best be explained by
a cascade of proenzyme~enzyme {ransformation , eumch
enzyme activating the next untili the final substrate,

fibrinogen , is reached ( Fig. 1 } .

Coagulation factors would normally be circulat-
ing in inactive state . hacfarlane pointed out that
& mechanism acts as & " biochemical amplifier ®
whereby a small initisel stimulus would result in
& massive finel reaction since each enzyme might
activete ten times its own number of proenzymes. ERapid
fibrin formaticn seems to be essential for sufficient

hemogtasia
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Table : The coagulation factors
Factor Synonymn
I Fiorinocgen
IT Prothrombin
IIT Thrombopiastin , Tissue extract
Iv Calcium
v Labile factor , ac-globulin , Promccelerin
VIi Steble factor , Proconvertin , Serum proth-~
romboin conversion acecelerator { SPCA )
VIlX invihemophilic globulin ( 4HG ), Antihemophiliec
factor , Antihemophilic factor 4
ix Christmas fsctor , Flasma thrombeplastin
component (PTC) , Antihemophilic factor B
X Staurt - Prower <factor
i Plasma thromboplastin antecedent ( PTA )
Fay) Hageman fector
ZIXT Fibrin stebilizsing facior

¥
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Intrinsic system Extringic aystem
Surface contact Tispue factor
+ PFactor VII €=-——u=-
Factor XI1 ———> Pactor Xils
Factor A1 Factor Xla catt
Fector 1X Factor IXs

+ Factor VIII

cett + P1.

Factor X > Factor Ia
+ Factor V é~—mawe-

gatt + P1,

Prothrombin Thrombin

Fibrinogen Fibrin

Factor 4111 —_— Factor XI1lla
Transformation

>
Catalytic action

caett = Celeium

Pi. = Phospholipid

Fig., 1 3+ & cescsie mechenism for biaod clotiing
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A similar theory wes proposed by Davie end
Ratnoff { 1964 ). There heve been minor modificetion
since { Macferiene,1968 ; Davie et al.,1969 ) with
evolvement of evidence suggesting that factor VIII
and factor V do not function &s proenzymes but as
cofectors for the action of the enzyme generated in

the preceding stage, viz., 1ia and Xa respectively .

Platelets participate, by PF3 or phospholipid
avalilability, at the stage of interection between
activated factor X and fector V. Calciwm ions are

necesasary for most ¢f the steps .

The cosguwlation factors involved in the series
of reactions beginning with activetion of factor XI1
and ending in fibrin formation constitute the intrineic
coagulation system, &ll the components of which are
present in, or intrinsic te, the circulsting biocod .
There 1s also an extrinsic coagulation system involving
tiseue thrimmboplastin and a further factor ( VII ) not

included in the intrinsic aystem .

Both systems heve a finel common pathwey from
factor X to fibrin formation (Stormorken and Owren,
1971). In the presence of plstelets { phospholipid )},
Ca't and factor ¥V, activated factor X catsalyzes the
cenversion of prothrombin to thrombin .
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Thrombin cleaves fibrinopeptides A and B from
the alpha and beta chains of fibrinogen. The residusl
peptide cheains aggregate by means of loose hydrogen
bonds to form f£fibrin monomer. Under the infiuence of
factor X313, itself activaeted by thrombin, further
covalent croes links are formed which convert it into a

more permanent form of fibrin .

The fibrinclytic system provides & mechanism
for removal of physioclogically deposited fibein{Fig.2).
Plasminogen from the circulating plesme iz laid down
with fibrin during the formation of thrombi. Activetor
present in the walls of blood vessels is capable of
transforming this plesminogen into the free proteolytic
engyme plasmin the natwral suvbstrate of which is fibrin.
Circulaiing inhibitors of fibrinolysis, eantiplasmins ,
are present in the circulating plasma bul are excluded
from the interior of thrombi. The products of digestion
of fibrin by plaamin are & series of fibrin degradstion
products { Willoughby,1S77 )} .

Factor 11 fragments
Plesminogen proactivator -—l-—+ FPlesminogen activator
Plasminogen Plesnin
Fibrin - EﬁPs
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IEMURQOLOGIC HEMORRHAGIC DIASTHESIS

Introduction

The recognition that certaln blood disordera
were brought about by an sutoantibody mechanism stems
from observetions made early in this century. In 1904
Donath and Landsteiner showed that the serum of patients
suffering from paroxysmal cold hemoglobinurda contained
an antibody , & hemolyslin , which waa adsorbed to red
cells at a low temperature and which led to lysis by
complement if the cell-serum suspension was subseguently

warmed to body temperature .

A few yeers later Widel and his colleagues
reported in France the first observations which
gugzested that aquired hemolytic icterus might have
its origin in the development of autohemegglutinins,
and & litile later Chauffard and Fiessinger { 1907 )
emphasized the role of hemolysins in the causation of
hemolytic anemia associated with hemoglobinurisa, The
importance of these early observations was not,however,
widely appreciated until the late 19308 and it was not
until well after introduction of the entiglobulin test
( Coombs test ) in 1346 that the role of autoantibodies
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in the causation of aquired hemolytic anemia was
generally sccepted and the etiologic term "sutoimmune®

was commonly used .

In addition, certain “drug-induced blood dyscresias
are now known to be brought about by immunclogicsl mecha-
nisme., After Ackroyd's (1349) pioneer observations on
thrombocytopenic purpura following the administration of
the hypnotic sedormid , & eimilar mechanism hes been
found to operete in purpures due to certsin drugs .

The idea that idiopathic thrombecytopenic purpura
( ITP ) might have a similar pethogenesis and be caused
by antiplatelet asutoaniibodies is of more recent origin

and is even now not much more then 20 years old .

It was Harringion and his collesgues (1951} who
first showed thet the blood or plasma of 60 per cent
of patients suffering from ITP contained a factor
capable of producing thrombocytopenia in a normal
reciplent and that this factor had many of the charac-
teristics of an antibody. Later, Shuiman et al { 1964 )}
extended these observations by showing thet :

1- The factor was present in the 7 5 ¥- zlobulin

fraction .
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