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PLATELET MORPHOLOGY AND STRUCTURE

The blood platelets in mgn ociroulate as flast-
ened discs at a concentration of 250 X 10 9”‘ (range
150,000 - 400,000 platelets/ Gmm) . The morphology varies
greatly depending on the methods by which they are exem-
ined, the snticogulsnt employed end the tempersture
{Maupin, 1969).

Platelets are the smallest of the farmed ele-
ments of humen blood . In quiescent stage, they oircul-
ate as small, smucleate, biconvex, 4iscoid cells having
a negn digmeter of 2 ~ & miorons (Coresh et al., 1977
and Panlus et al., 1982). Ry rheo—optical methods,
while platelets rotating in suspension, the average
dimentions are 3.6 ¢ 0.7 mm in digmeter and 0.9 2 0.2
mm in thiockness (Frojmovic and Panjweni, 1976).

In wet preparation, platelets are colowrleas
noderately refractile bodies with few cemtral granules
{Projmovic, 1978).

Under dark 1llumination they are translucent
apd revéal a sharp contour . A Tew Immobile granules
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are present in the center of the oell. In polychrome
stained blood smears, platelets appear round, oval,

or rod shaped . Asurephilic granules are seen in a
hyaline light«blue oytoplasm. These granules may be
#0 tightly packed in the cemtral portiom giving the
appearance of a nuoleus (Projmovio and Panjweni,1976).

Ultra structure of platelets 3

By electron microsocopy there are 3 major
structurel sones within the platslet .

« A peripharal sone, which is the site of
abhesion and agsgregation resctions .

= A sol«gel sone or matrix, containing an
irregular network of amicrofilements sd mic-
rotubules that support the platelet disceid
shepe and contractile mechanism .

-~ in organelle sone embeded in the matrix
which contains all structures related to
the metabolic processes, storege smd release
of products .
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3.

An additional feature of platelet morphology
is the membirane syatem whioh constitutes a feurth fune
otional soms in hlood platelsts (Waite ot al., 1981).

he main features of platelst ultrastructure

as revealed by slsotrons mioroscopy are depioted diegr-
smatically in Figure 1.
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6.

At least five major glycoproteins (GPI to GPYV) have been
well charasterised (Anomymous, 198l1). GPI is neocessexy
for noamal adhesion, GFIX, IIXI for normel aggregation.

The surfess glycoproteins contain termingl
sialic ecid molescules contributing to a laxge negative
surfece charge which ooculd aid by electrostatic repul-
sion in preventing platelets from strioking to sash ether
or to normal intact sndothelium. Loss of surface sialic
a0id or glyocoproteins appesxs to be the principls mecha~
nism of platalets senssoence in vivo (Greendberg ot al.,
1979).

The glycocalyx is also rich in carbohydrates
which axre provided bty glycoproteins glycolipids snd
glycoseminoglycans or muoopolysaccharides (Nichols et
al., 1961).

More over, protein antigems are loocelised in
the exterior coat. This coat is the site of edhesion
and aggregation as wll as non specific adsorption of
plasma constituents such as fidrinogen and factor VIIT
(Crawford end Taylor, 1977).
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7.

B) ™he mit neslrans, a typical trilminer
meabrens, oonsists meinly of a phospholipids bileyer
with transmembrene protein components repdomly disper-
sed. It protects the intergrity of the platelet inter~
nal milion and is imtimately involved in the oentral
or generation of the meny speciaglised functional pro-
perties such as bemostasis (Schiok, 1979), and avcelere-

tion of bloed cosgulation (Swaol, 1978), and release of
platelsts faotox-] .

. Other importent cempoments of the platelst
anit ssmdrane inclade tie memdrane endosnaymes, the
snaynes involved in meadramne tremspaxrt end oyolic ANMP
setadolism (Cremford emd Taylor, 1977). Uaigue moxpho-
logic features of the platelst plasme memdrene inclode
nmmerons iatracellular invaginations to form the surfase
ocomected ommalionlegsr aystem .

C) The sulmembrene sres, immediatly under the
anit mewkrens , represents a tramsition betwesn the
periphersl sone end the sole-gel matrix of the hyaloplasm,
becauge its structarsl elements sppesrs closely asso-

* oiated with ohanges in the osll mtm. the submem-

~— (Steer snd Wood, 3979).
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It consists of fine filgments peripherel $o
the oireumferential bLundle of miorotubules whioh help
uwmmm-tuummnmm
stage perticipate ia formation and stabilisgtion of
pseudopodia end aid in retrastion of swrfeoe projsctioms
during viscous metemorphosis (Sucker and Fresklin, 1969) .

Sol-gel some i

TR

he sol-gel sone o hyaloplasm comprises the
viscous matrix inside the platelets .

I¢ 1s & clroumferentisl band of aicrotubules just
inside the external membrans sesms te serve as a skel-
otal framtto hold the 11s001d shape. Platelsts contais
large smomnts of sotin and myosin which forws a cout-
ractile clements called miorefilements are, in osee
of platelets, thrombosthenin(derrsrd and White, 1960).

" ticles ebd granules, these insiuds
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9.

I. Dense granules : Humen platelet denne grannles oon-
tain oaloiwm, ADP, ATP, pyrophosphate,serotonim ,
epéd possibly antiplammin (Joist ot al., 1976). Adout
65% of human platelet ADP and ATP are stored in the
dense grennles (storage pool) and ars released om oti-
mulation but are not reedily exchenged with those of
3% of the oytoplamm which represent the metabolioc
pool (Rolmsen snd Weiss, 1979).

II. Alpha granunles : These ocontain proteins that sre
also found in plamme, including filrimogen, von
willebrgnd faotor 3 fitronectin and coagulation
factor ¥, and proteins that are specific for
grannles, imncluding platelet factor 4 smd Be
thromboglobulin (Keplem, 1961).

III. Lysosomes (White, 1971).
IV. Glycogen gremules : Glycogen is & major compement
of platelets, providing a stored energy source

V. Mitochondria (Hovig, 1968).

¥I. Golgl epperatus .
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10.

PLATELE? ACPIVATION

Platelet stimulation or platelet activation
is a loosely dsfined texm implying significant funot~
ional, biochemical and or structwrel alternation of
platelets, not foumd in the unstimuluted gnd unmaxoited
state. Buch aotivation opdinarily requires metabolic-
ally intact platelets ad is usually defined operation-
ally by one or more of the following terms (Nichols ot
al., 1%61).

Adhepion Trefers to plateslet attachement or cementing

to the wall of a blood vessel or to foreign swrface .
Shape chgnge or viscous metemorphosis represents a rap-
14 trensformation of the smooth, discoid appearance of
the resting platelets into a spherical form with psendo-
podial extensions . jggregation indicates non-immunologic
cohesion of activated sticky platelets to one another,
while ggeigtingtion 1s a term reserved for immunologic
clumping .

Bolmsen(1970) stated that release reaction

refers to the secretion by platelets of certain sub-
stances stored in the intracellular orgenelles, this
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1.

reastion asually fellows one or more of the activetion
prooesses noted above, and hes been olaseified by

Kaplem ot al., 13579 , into sequential stages: Release X
and Belease II. Rxooytosis of the dense bodies and

alpha grentles cocur simultaneously ed with similer dose
response relationships whereas exooytosis of asid hydre-
lases from lyscetmes is a considerebly slower proocese

md requires a higher degres of stimulation or exoitetionm.
Platelet proocoagulant aotivities eare mestly latemt in
Yesting platelsts, but Yeoons mapifest with platelet

 astivetion proocesses, serviag ultimgtely to accelsrste

tin gemaration of thrombin end she comversion of fid-
rinogim into £iiria. Primery hemostasis esocupasses the
interastion of the platelets with bloed vessels end
oertain ccagulation Lastors to form a hemostatic plug,
1% is to be distinguished from secondary hemostesis
which mainly involves plasma coagulation feotors and
fibrin clot formation (Boffirsnd end Pettit, 1962).

foreign surface . This phenomenon is thought o result =

4
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12.

from several platelet activetionm processes inoluding

adhesion, shape change , aggregation snd releasse regct-
ions ‘liml. et l.l..lSBl) ®

When blood 1is exposed to injured tissue or a
foreign surface, a striking transformation of platelets
takes place . (Pig. 2) . The shape ochsnges from dis-
coid to spherical. Sequestrated Ca'* 1s released .
Receptors for faoctor V and fibxinogen/fiberin gppear on
the swrface . The contents of dense and a granules are
seareted. Arschidomtc acid, fatty acid that is present
in platelet membdrans is liberated and oconverted by oy-
clooxygenase into endoperoxides . The smdoperoxtides, in
turn ere convarted to thromboxane Aye o potent aggregating
agent (Holmsen and Day, 1975). Platelets aggregate and
fuse to form amorphous mass. They are emmeshed glong with
red cells, in a network of fibrin. The contractile ele~
ments of the platelets pull together the filrin strands
to which the platelets have adhered trepping the red
cells and foroing serum, this phenomena is called "elot
retrection” . Thus , retraction of a olot formed from
shed blood in vitro is a a:l.np].eiuum of platelet
function (Gerrard et al., 1980}.
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