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| This issue oR Present Concepts is devoted to reviewing some of the areas in hematology
| which bhave been

most strongly influenced by the advances of the past ten to fifteen
vears. Much ofjthe issue denls with disorders of hemostasis, a subject that two

{ decades ago was sometimes referred to as the “"graveyard of hematology". 'fwo contri-
{ butions in this issue review important advances in j knowledge of platelet function

and coagulation -- normal and pathological, and two other articles present the curren

thinking and findings on two of the most common bereditary abnormalities of hemostasis
—-”classical hemophilia and vonWillebrand's disease.( )

+ ‘

By definiting many hereditary erthrocyie defects at th;\molecular level, a rational

classification of & number of hematological syndromes»(fhe etiologies of which were
u*ally obscure before 1950) has been possible. More importantly, this“aefinitlon

ni’ many inherited red cell abnormalities at the molecular level has served as & mode .

for the geneticist and molecular tiologist in their mere-besic quest for unlocking

the secrets of human blology. The hemoglobinopathies and red cell G-6-PD deficiency

represent classic examples of genetically determined molecular disease. G-6-PD de-

ficiency, the most common of the recognized red cell enzyme deficiencles,is reviewed

in tkis issue with emphasis on tha spectrum of clinical mantfestations encnunterea
in affected subjects. ,

'

The last of the six articles in tne symposium is a review of the difficult subject of
hypoplastic anemia.
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IPOREWVORD

the past two decades have witnessed unparallclcd advances in medical science,

Few ficlds of medicine have failed to share in this progress, but none has been
- more greatly influcnced than the specialty of Hematology. During this period
we have seen Hematolcgy evolve from a discipline concerned principally with
the number and quality of blood cells to one which has expanded to encom-
pass biochemistry, genetics, and molecular b:ology as they apply to hemato-
logical discase. Progress has been greatest in the area of delineating *basic
mechanisms of disease™ and in advancing our understanding of the complex
personalities of the red cell, the platelet, and the coagulation system.

This issue of Present Concepts is devoted to reviewing somie of the arcas in
hematology whichi have been most strongly influenced by the advances of the
past ten to fifteen years. Much of the issue deals with disorders of hemostasis,
a subject that two decades ago was sometimes referred to as the ‘“‘graveyard

of hematology”. In 1961 Tocantins said of coagulation and hemostasis:

‘““This hardy perennizl has flowered bravely in the last few years, though
surrounded by predatory weeds which all but hid the brightly colored
blossoms.” The flowering has been even more profuse in the subsequent
decade. Although far from complete, present knowledge of normazl and patho-
logical hemostasis has reached the point when a systematic approach to in-
vestigation of the parient with abnormal bleeding is possible and with reason-
able assurance that the defective mechanism will be defined.

The contributions of Doctors Cohen and Spivack in this issue review important
advances in our knowledge of platelet function and coagulation — normal and
pathological. Doctors McCracken and Logan have brought us up to date on
two of the most common hereditary abnormalities of hemostasis — classical
hemophilia and vonWillebrand’s disease.

By defining many hereditary erythrocyte defects ar the molecular level, a
rational classification of a number of hcmatological syndromes (the etiologies
of which were totally obscure before 1950)has been possible. More importantly,

Present Concepts, Vol IV No 3, March 1971
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Foreword

this definition of many inherited red cell abnosmalities at the moleacular
fevel has served as a model for the geneticist and molecul.r biologist in
their more basic quest for unlocking the secrets of human biology. The
hemoglobinopathics and red cell G-6-PD deficiency repre-ent classic ex-
amples of genetically determined molecular disease. G-6-PD deficxcncy, \
the most common of the recognized red cell enzyme deficiencies, is reviewed
in this issue with emphasis on the s;ectrum of clinical manife=zations ens
countered among affected subjects. I

Doctor Schoen has revizwed the difficult subject of hypoplastlc anemia —
an etiologically diverse group of syndromes that continue to evade rational
classification and specific therapy. :

A number of other hematological topics might well have been included in
an issue concerned with *“advances” in the ficld. Obviously, no pretense

is made of a comprehensive review.  Subjects selected for this symposium
reflect to some extent areas of interest of the authors. They were also
judged, however, to be subjects with clinical relevance and therefore, hope-
fully, will be thosc topics of particular interest to our reading audience.

LTC NE!L W, CULP, MC
Guest Editor

l ’ Present Concepts, Vol IV No 3, March 1971
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THE BLOOD PLATELET T
Its Function and its Disorders

Richard . Cohcn,- MD.*

One of the most ous svending developnents in hematology
#ithin the past" five years has been thé recognition of the
~omlex oerqnﬁality of the blood nlatelet, ard the intricate
and critigal” roie this blood element nlays in rormal hemo-
stagis, T- would: like to review with you some of our under-
standing of normal and abnormsl platelet function and discusc
some of the newer diagnostic procedures that are now avzilable
: for the ‘evaluation of suspected platelet disorders.

When 8 blood vessel is severed or damaged, a series of
resctions is set in motion to rapidly :stem the exit of blood
from the vascular bed. The major @vent inltiating this reuc-
tion is the exposure of collagen fibers which underlie the
vigcular endothelium. The platelet, migrating through the
blood stream, is chemically attracted to these exposed fibers
and the contact between collagen and platelet leads to important
morphologic. and biochemical changes within the platelet itself.
The platelet alters its shape from a thin disc-like structure to
a8 spiny sphere and the many granules contained within the plate-
let begin +to0 Aisappear. At the same time, high concemtra-
tions of sérotonin and adenosine dirhosphate (ADP) begin o
appear. Although the actual function of this serotonin is
not fully mown, there is some ‘evidence to suggest that it
leads to-contraction of the severed vessel walls thereby
reducing the size of the hole through which blood can leave
the vessel. The AP, in a poorly understood mamner, serves
&8s a potent stimulator of platelet adhesion to the vessel
wall, as well us cohesion between the platelets themselves.

One platelet sticking to another leads to the aggregation of
many platelets.. This results in the formation of a plug
having thé temporary ability to halt blood ‘loss. During
tnis stage, the platelets retain their morvhclogic identity
-and dan be digaggregated to return as viable agents into

the blood stream. Thrombin now begins to appear at the gite
of 1njury, stimula ed at this cerly stage of hemostasis by

‘Dimm, Clinical Coaguiation Laboratosies, San Francisco General Hospital as.d Mount Zion
Hospital, San Francisco; and Asalstsnt Clinicel Frofessor of Modicing, University of Catifornia
Medicsl Center, San Frencisco
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The Blood Piatelet - Cohen

the imnediate release of tissue thromboplastin throngh the
severed vessel walls. TIhromstin causes newly arrived
platelets to release rapidly their ADP and aggrezute further
on top of the already apgregated plateclet mass. Under tha
influence of thrambin, in 2 srocess called viscous metanor- e
Jwsis, the platelet plug now becomes a dense zggregate, -
irreversibly bound together with loss of identifiable indi- i
vidual platelet architecture. As more tine ocacses, new i
thrombin becomes generated, stimulated through the biochemical .o
events of normal intrinsic blood coagulation. Fibrinogen, ;
flcating in and about the platelet mass, is transformad by i
this thrombin into a network of fibrin strands -- serving
effectively to reinforce the platelet mass and leading vo a
solid definitive plug. As a further protective devica,
normal platelets release the protein thr mbasthenin which
causes convraction of the platelet-fibrin mass and promotes
additional consolidation and impermeability of the definitive
hemostatic plug., In this manner, the body sufticiently seals |
small leaks in its vascular compartment in the normal indi- i
vidual. E

The blood platelet possesses within its conflines many i
amino acids, proteins and other chemical materials. The ;
. nurpose of many of these is unelear., It is knoun thas the ;
ntatelet membrane supplies phospholipid necessury for
affective blood coagulation. This functicn of the platelst ,
- eg beeny callea "platelal factor 3 acbivity" und further
clarification of the nature of this acticn is required. It
acears that A plasna factus is also necessary I all of
vhese platelst reactionc are Lo taxe place adequabely. The
abuzvc2 of thic fzenor aprears respongible for aany of the
hemnsbztic abnormalities seen in von Willebrand's diceass,
and accordingly the plasmz factor has been referred to as
the "'von Willebrand's factor",

Tne clinical result of 2 defect anywhere within bthis
orimary -hemostatic mechanism is bleeding. The bleeding s
characteristically takes place in the skin or smcous meu-
branes and produces the characteristic findings of petechiwe,
purpura or ecch;noses. It is also seen as 3 perolcben+ 0N .
folleouing trauma or surgery. The three grouss of abnormali-
tias involving the orimary hemostatic mechanisn tiat can
eventuate in clinlcal bleeding inzlude (1) thrombocytonenia,
(a cuantitative defect in nlatelet numbers), (2) platelet
djsfunc?ion (an acquired or congenital nualitcui ‘¢ plagelet
defect), znd {3).absence of thz plasma factor ancessary fur
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The Blooed Plcelet - Cohen

normal platelet reactions to take placs (the characteristic
finding i1 von Willebraxd's disease). Only the qualitvative
defects in piatelet function will be discussed.

The teérrinology used to define platelet dysfunction
nas been, in the past, ‘confusing and inadequate. Certainly
the progress in recent years has allowed further definition
of specific categories of abnormalitiec and it is probable
that new and more useful terminology will gradually develop.
Thrdmboczgogathx has been used to indicate a qualitativs
platelet detect in which platelet factor 3 activity is not
availableé to the blood coagulation system. Conditions in
which it is found as an acquired defect included myelona,

macroglobulinemia, and following extensive use of Dextran®
In these circumstances a coating of the platelet membrane

" by the protein or Dextran® prevents exposure of the platelet

factor -3 activity to circulating coagulation proteins. In
thrombopathia, platelet aggregation induced by collagen or
thrombin is ineffective; however, the platelets appear

to respond promptly and normally to exogenous AP, suggest-
ing that the disorder is due to impaired relvase of ADP
from platelets. Thrombasthenia is viewed as a disorder in
which ADP is normally released by stimuli, sucn as collagen
and thrombin, but the platelet membrane does not react

to this material and no aggregation occurs. Even the
addition of normal exogenous ADP does not produce aggre-
gation. It should be recognized that these terms, confus-
ing and semantically inappropriate, were devised before

the true intricacies of platelet physiology were appreciated,

A significant finding has been the recognitien that
a large number of commonly prescribed medicaticns have the
ability to interfere seriously with the collagen-platelet
interaction. These include su¢h drugs as aspirin, butazo-
1lidin, indomethacin, glyceryl guiacolate and the vasodilater,
dipyrimadole (Persantin® ). Their effect produces a state
of inducéd ‘'thrombopathia' where ADP release from platelets
does not occur on exposure to collagen or thromdbin., A state
of defective primary hemostasis may then occur, and is meni~
fested by an abnormal bleeding time and by excessive spon-
taneous or trauma-induced bhleeding. Since the effect of

Present Coacepts, Vol IV Nq 3, March 1971 .
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The Blood Platelei - Cohen

these arupgs has been shown to last
in~cction it is possible tnat axecessive sureical or nost-
aperative bleedirg may he the result of recent ingestion »f
any ~ these drugs. Meny investiesators have reasonod chat
the abilivy of these medications to impalr nlatelet agzgreca-~
tion may have important therapeutis imnlicctions. The
formation of a chrombus appears no depend %o a large degree
on platelet interaction and aggrepation. Studies sre cur«
rensly underwzy throughout the vworld to see if the nronhylac-
tvic administration of anti-zgoregating spents will reduce the
incidence of thrombosis in coronary artery, ceprcbrovasculacs,
and yerisheral vascular disease. Recent work by Murphy and
Mustard hrs demonstrated that pretreatment with oaspirin
nrevents the generalized Schwartzman reaction and disseainnted
intravascular coagulation in evperimental animals. Additional
renorts showing that Persantin® lowered the incidence of
shrombosis in orcbnhnnlc heart valves following cardiac
surgery, and that intravenous aspirin produced remissions in
thronbotie thronbocytonenic purnura suggests Lthat this aporoach
~y have exciting adnlications., Certazinly the 1lterzture over
the nert several years will contain 'much information relative

to this subject.

28 long as one week alter
sive
*i

In vhe evaluation of the bleeding natient in whon @
prinm 1rv hemostatic defect is suspected, the inisial critical
laber 15ory devtermination is the platelen count, he often
re';le cved »rocedure of looking at the vderioherel blood

ar mzy yield guickly the diagnosis of thrombocytoneniy
bu» may also show large abnoarmal nlatelets such as those
seen in sevaral congenital pletelet disorders. It should
ke stressed that the most immortant bedside test for the
~ogsible aresence of an acquired or congenital nlateleb
hemostatic celect remains the Ivy bleeding tine. Through
the standa’d skin runcture made with #11 scalnel blade, one
creates an exoosure of collagen to the blood olatelet. By
recording the time necessary for all oozing froa the cut to
ceas”, one has an excellent meazsure of whether or not all
the hemostatic events have been able to tzke place adequately.
Carrant evidence supgests that the sensitivity of the tesht is
further enhanced by repeating the bleeding time two hours
after the ins2stion »f 10 grains of asnirin. Whereas this
drug will disturb only mildly the hemostatic sequence in
nor1:l irdividuals, those »atients with & 4d2fect ir orimarv
hemostasis, irregardiess of the cause, will develop unarked

[¢]
_:!
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The Blood Platelet - Cohen
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Fig 1. Bleeding time values (Ivy method) in normal und discased stutes before and two hours
following ingestion of 10 grains acetylsalicylic acid.

prolongation of bleeding time. Figure 1. This is help-
ful where the initial bleeding time is borderiine or slightly
elevated in a patient suspected of having a hemostatic abnor-
mality. The Rumpel-Leede capillary fragility test, while
simple enough to dec, is much too variable and nonreproducible
. to be of significant value. Observation of clot retraction
when carefully done in a 37 C waterbath gives useful informa-
tion. The contractile protein, thrombasthenin, is necessary
-for this reaction and defective clot revraction either implies
‘ an insufficient quantity of thrombasthenin due to a low
platelet count, as seen in severe thrombocytopenia, or a
defect in the release of thrombasthenin as is seen in the con-
genital disorder, Glanzmann's thrombasthenia.

Present Concepts, Vol 1V No 3, March 1971
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The Blosd Plateler - Lohen

Tre Salzman p1atelet adhesivencss test is a procsdule
which .isagures the capaclty of platelets 4o adherz to glass
keads under controilsd conditionz. The Salzman apparatus
consists of 2 standsard number of glass beads conbained 1n
a plastic tube, & plateles count is done hefore and af't
blood has been passad through this column of glass beads,
tha teads serving us a nidus tc which the platelets may
sbick. With the loss 9 normal characteristics of platelet
adkesion, the pro- anid post-psssage platelet counts are
esgentislily similar. The msjor diagnostiu use of this test
has been as an aid in the recognition of von Willebra«d's
disease and &¥ metabiclic induced plaislet dysfuncuion, such
as that which occurs ir uremia.

Perhaps the greatest boon to the detection of platelet
dysfunction has come aboub with the use of the platelet
aggregometer, an instrument feor recording in vitro the
capacity of platelets to aggregate. This technigue is no
longer to be considered an escteric research procedure
and should be understood and appropriately used. The
apparatus is based on the principle that a light beam
passing through plasma in which platelets are freely cir-
culating will be deflected by contact mith these platelets.
If one then-adds to this platelet rich piasma, materials
known to affect platelet aggregation in vivo such as epine-
phrine, collagen, thrombin or ADP, aggregation of these
platelets should take place in vitro if they retain normal
function. As they begin to aggregate into clumps, the light
beam can now pass through clear areas in the plasma withont
being deflected and can be recorded., This technique can
then be effectively used tn pinpoint the specific functional
inability of a particular patient's platelets. The response
of normal platelets in thig in vitro system to the addition
cf ADP, collagen and epinephrine is illustrated in Figure 2.
This is in contrast to the classic aspirin-induced platelet
function abnormality that is illustrated in Figure 3. The
platelet camnot apparently release its own ADP to enact
the aggregating response and therefore, there is no aggre-~
gating response to collagen or epinephrine. However, the
addition of exogencus ADP produces a prompt and normal
response. It is provocative to think that such a response
occurs in all of us after the ingestion of only cne aspirin
tablet and that this effect may remain present for as long
as seven days aftes that one tablet is ingested. A similar
type of defect can be geen to exist in Figure 4. The

Present Concepts, Vol IV No 3 March 1971
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Tie Bload Platelet - Cohen

sndlviaual had marked thrombocytosis and all of nis plutelets
woere rendered delfective by his clinical state of severe
urenia.  Utilizing this technique a significant number of
cnwerdoal bleeding problems have been characterized and
furbher clarilied.  Subsequent researcn methods which may
~ventually find their way into more routine clinical use
wnelude measurement of nucleotides released from platelets
daring thelr aggregating response, mcasurement of specitic
nlatelet enzyme systems, and assay of cynlic AMP. The impor-
vance of these factors is just beginning to be recoghized.
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Fig. 4. Aggregation of platelets from 2 nremic subject demonstrating absence of sggregating ro-
sponse (o cpinephrine and collagen.

In conclusion, these advances in technigue have permitted
us Lo appreciate the multiplicity of splendid functions of the
blood platelet. Certainly, more is yet to come., Whereas,
until recently, the bleeding time was the only procedure
availsvle for testing for hemostatic dysfunction, these new
methods nave permi.ted more accurate categorization and more
rational therapy of bleeding disorders. In addition, the
recognition of the effect of commonly used drugs on platelet
funct ton has opened up a new and exciting era in therapeutics.
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It may seem curious that blood coagulation, which is after all a subsidiary and
non-essential fragment cf rotal bodily acitivity, should involve the multiplicity
of factors illustroted, and a complexity which grows rather than resolves with

increasing knowledge.
- R.G. MACFARLANE, 1948
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HEMOSTASIS AND INTRAVASCULAR COAGULATION

A Review

Alan R. Spivack, M.D.*

Intravascular coazulstion is now recognized as a
frequently occurring entity associated with a number cf
Aiseases and in a number of clinical settings. Wwhen the
syndrome is full-blown, there is little difiiculty in making
the diagnosis. However, all gradations of disseminate:
intravascular coagulation (DIC) exist /1/ and it is the
recopnition of this syndrome in its mild form that is most,
sifficut, The syndrome must be recognized in its earliest
stages if the physician is to be successful in its treatment.
To <o this, an understanding of the coegulation and fibrino-
lytic systems is necessery. One must also understend the
various tests of coagulation and the interpretation of the
datn 5o that the proper treatment may be instituted without
delay.

Normal hemostasis may be conveniently divided into
three phates for study - (1) the platelet phase, (2) the
fibrin formation phase, and (3) the fibrinolytic phase.
Although cach of these phases will be discussed separately,
they are not isolated processes and probably all react
simultancously resvlting in continuous herostasis. Defects
may oceur in any one of the three phases. Multiphasic
defects, as well as multiple defects within one phase, are
also possible.

In order for blood to coagulate a number of events must
ocour. These criteria are as follows:

- - The coagulation mechanism must be intact.
- - 4 proper stimulus nust be present to

activate either the intrinsic or the
extrinsic coagulation pathways (vi<ie infra).

sFornesrly Staff Heraatologist, Letterman General Hospital; presently, Staff, Department of
Med, tine, Jewish Hospital, Washington University, Saint Louis.
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~ - Stasis of blood is necessary to
prevent the procosgulant materials
from being raplqu dilutgd or washed

T dway

-~ « ‘The hepatic or the reticuloendothelial
clearance mechanism must be impaired’
in some way so tnat procoagulent

. materials are not removed from the

e eirculation,

, The last criterion need not be present for the normal
response t5 bleeding from a traumatized vessel but it is
necessary for the occurrence of pathologic coagulation such
as onc sees in the disseminated intravascular process. When
these criteria are present coagulation mey proceed either in
normal:response to injury or in the supercharged fashion

‘that .makes. up the subject of this paper. The disgram {Figure 1)

will be a basic graphic reference for each of the phases
discussed.

N

The Platelet Phase

The initiel stages of hemostasis are afforded by platelet
function. When tissue is sufficiently treumatized so that
vessels are injured and bleeding occurs a number of reactions
follow. There is vasoconstriction which is initially a product
of mechanical irritetion and the bleeding is decreased. This
reaction however is insufficient by iteself to arrest
hemorrhage./2,3/ Circulating platelets are then seen to adhere
to the defect in the vessel, a reaction known as platelet
adhesion and aggregation which scems to be mediated by exposure
of circulating platelets to collagen fibers. That exposed
collagenous fibers are necessgry for this reaction ¢o take
place was shown by Hovig./l/ Ashford and Freiman /5/ further
demonstrated that platelet acdhesion to an injured area of swsll
vessel did not take place unless the injury was sufficient to
cause disruption of the zndothelial layer and expose the under-
lying collagen fibers to the circulation. When this require-
ment is fulfilled, platelets swell, extend pseudopodis,
degrarulate and gelcctively release a number of products into
the surrounding medium. This reaction is known as viscous
metamorphosis. The prcducts, e.g. serotonin, catecﬁEIEEIﬁés,

-
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4 , Hemostasis and Intravascuiar Coagulation - Spivack

adenosine diphosphate (ADF), end platelet factor k4, cause
further platelet aggregation mediated primarily by ADP and
continued constriction of the injured blood vessel (catechola~
mine and serotonin). Platelct factor 4 is a highly basic, 1-w
molecular Weight protein with anti-heparin actlvity wnich is
also sble to neutralize the anvicoagulant effect of fibrinoger
breaekdown products./6/ The reaction of platelets to exposed
¢olliogen is reversible and requires no cofacters. ADP induced
plateiet aggregation is also reversible /7,8/ but requires the
presence of calecium, fibrinogen and other plasme cofa~tors./9,10/
Although there are seversl hypotheses, the exact mechanism of
platelet aggregation has not been fully explained./1l/ Low
concentrations of epinephrine, in addition to maintaining vaso-
constriction and stasis, allows the ADP-platelet reactions to
proceed more rapidly./12/ Serotonin release also causes
platelet aggregation /8/ but its role in platelet metabolism
and coagulation has not been illucidated. It does have potent
vasoconstrictor atility and its function in the hemostatic
process may be entirely in this capacity.
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: The resnlt of the above prccesscs is a platelet pylug that

> £i1ls in the vascular defect and bleeding ceases. Although

k= this platelet plug is hemostatic, it is effective only temporerily.
If it is not supported by intrinsic and extrinsic fibrin formation
disintegration will occur secondery to the slightest mechanical
stimulation and bleeding will again commence. This is the
presently accepted explanation for the delayed bleceding or
rebleeding phenomenom exhibited by injured hemophiliacs who niay

be asymptomatic until a few hours have elapsed after their
traumatic episode./13/ 1In this case platelet plug formation is
normally completed but the subsequent steps of fibrin formation
which are necessary to solidify the friable platelet plug are
defective.

The next phase of platelet hemostasis is mediated by the
action of thrombin. Minute quantities of thrombin, probably
derived from plasme trapped within the platelet plug or derived
from clotting factors adsorbed on platelets /6/, cause consolida-
tion of the platelet plug. In this phase platelet aggregates are
made impermeable by the contraction of the platelet protein
thrombosthenin./1k/ This protein is similar in many respects to

. actomysin found in skeletal muscle. It is specuvlated that
2 - “thrombosthenin and fibrinopeptide B derived from the action of
~--—_ throroin on platelet fibrinogen are responsible for clot retrac-
tion cBmmonly observed in vitro as a crude test of platelet

o ar e *
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Hemostasis and Intravascular Coagulation - Spivack

function./15,28/ Thrombin ulso induces viscus metamorphozis

of platelets /16/ during which amines, neuclocides, potassium

and amino acids are released./8/ Further ADP is released

which uscts synergistically with thrombin to perpetuate platelet
aggregation./17/ This action of thrombin occurs without

systemic fibrinogen proteolysis because only small amounts of
thrombin are required to aggregate platelets, an amount less

than that required to convert and polymerize fibrinogen./8/

The thrombin contalned within the platelet plug is nct accessible
to the systeric circulation.

Collegen also has tne ability to cause viscous uwetamor-
phosis. This reaction is limited to the platelets at the
pe.riphery of the plug in contact with collegen fibers whereas
thrembin affects the entire aggregute./16/

In addition to ADP, collagen, and thrombin, a large number
of other substances are able to elicit a similar platelet
response. Figure 1. After reading Zuck~r's ennumeration /18/
of these "other substances", one is immediately impressed by the
host of stimuli to which the platelet is vulnerable. The rela-
tionship of prostaglendin E, to the regulation of platelet
aggregation is currently under study./19/ These findings have
set the stage for a large amount of work on the platelet-aggrega-
tion reaccion and on the various pharmacologic sgents which are
inhibitory./20. 22/

Various platelet fectors perhaps serve as a bridge between
the platelet pnase of coegulation and fibrin formation.
Platelet factor 3, the test-known rlatelet factor, has the
ability to act in the irntrinsic coagulation pathway (vide
infra)./8/ ‘The existence of this factor as a distinct bio-
chemical entity has been questioned. Marcus /8/ proposes that
platelet factor 3 represents a unique platelet function
mediated through nhospholipoproteins contained, for the most
part, in platelet membranes. Platelet membrane lipoprotein,
therefore, will be subsequently referred to as platelet factor
3. This factor ects in the intrinsic coaguleticn pathway at
two points. First, it aids in the conversion of Factor VIII
to its active form and seccndly, (elong with caleium, Factor X
and Factor V) platelet factor 3 forms the complex known as
prothrombin activator (vide infra)./€/ Biggs et al /23/ have
recognized anotner platelet factor that is active in the
extrinsic system wher: platelet factor 3 is inert. They found
that clotting times waere shortened when incubated platelets

Osesent Concepts, Vol IV No 3, March