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1

INTRODUP CTTIOoN
= L 1 1 0N

Components have noyw been assigned a centrail role in haemo-
stasis and thrombosisg,

Their role inp the Primary arrest of bleeding is well eg-
tablished; however, the Properties of adhesion, aggregation,
and secretioqn that make the platelets useful inp haemostasis
also Permit them tq be deposited as thrombi ip blood vessgels,

on heart valves, and on the surfaces of prosthetic devices and

nosine diphosphate, Serotonin, smooth muscle mitogens, pro-
teolytic €nzymes ) or are Synthesized during Platelet acti-
vation ( prostaglandins, thromboxane ) are extruded from the

cell during Platelert Secretion, Thesge agents may mediate a

lity, smooth muscie proliferation; immune eaction and athero-

Benesis,

platelet—inhibitory drugs. The Possibility that these drugs
may be clinically useful has received videspread attention

recently,
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The aim of this study on platelers isg Lo review their hio-
logical and bicchemical pharmacology and to survev the pre-

sent status

ol antiplatelet therapy in clinicat medicine.
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Platelets are 1.3 um in diameter and from 0.5

thickness. They

megakarvacytes,

many azurophil granyles which in blood tilms tend to be con-

Origifate from the cvtoplasm of

[
U3

Thev have po nucleus and their Cytop

centrated in the centre, On electign microscopy,

are seen to be bounded by

plasm there are

]

Prominent denge granules which correspond to

to 1

um in

borne marrow

slasm has

platelets

ylasma membrane, and inp their cyto-

the azurophil Ones seen on Iight microscopy. These granules

contain hvdroiytic enz

viees and alsg lipoprotein which is im-

Fortant in blood clotzing, They are Probably the main site

&

at whiech S-HT 4 bound ¢ keiss, 1975 ). They alse bind hisg-—

tamine ang Catecholamines,

Plateletg contain microtubules, a few mitochondria,

some vesicular elemencts which mav be derived from £t

1
|

and

e endo-—

plasmic reticulum or the belgl complex of the megakaryocyvre

from which they
The normal P

ner o oglowq [N R

lateler Count varies frog 4o, 000

[
3
3

YRIafe ot DI00 000 Fer al oy mngn

oo, 00 per ul can be taken as Lhrumbutvtopenia.

tomparativels fq

neither the newt

N physiolugical variations in plareler

POrn infant nor the flenstruatine
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alteraticn inp count. It tends to he reduced in larer preg-
nancy, but during the buerperium there ig 4 moderate rise

in count. The administration of adrenaline Produces an imme-—
diate increase ip count up ro 50 Percent, and ig Presumably
due to splenic release, since it does not Gccur In indivi-
duals with splenectonv, Op the other hand, the increased count
that {ollows exercise is vaffected bv splenectomyv and may he
the result of release of platelets from the lungs ( Marcus,

1969 ),

PLATELET SURVIVAL ang LIFESPAN
o ———————4, and LIFRESPAN

davs and during this tipge undergo changes in borh biocchemqi-
cal composition and function,

For example, as platelers age, they undergo a Progressive
reduction in Protein, phospholipid, choLesteroL, ATP, rare -
limiting enzymes involved ig metabolism, and membrane gly~
Cuproteins ¢ Karpatkin, 1979 3. In additign, Young platelets

generally shoy Ereater functiopal Capcity, such as {he abi-

Titv 1o 4ga2recoate g respanse g collasen, and are heavier
tian oilder Placelers, Uhetrne COoEhev o oare alae tarcer under

normal circumstances iz the subjecoct of some fontroversv, The
biochemical anpd Functional charges that oceur in platelers
during aging are Probably related ta their eventual remeyal

by reticuloendothelial System in spleen and Tiver.
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That plarelet removal Is, like that of red cells, age-
dependent ( rather than randan ) is Suggested by the linear
disappesrance Curve obtained when gz mixed population of plate-

. . S Do
lets from a normal subject s labelled with Cr and reinjec-
ted into the doner | Harker, 1973 1, Further sSunporting evi-

- . - 51

den‘e has conpe rrom studies showing that cohorts of voung Cr

labe ed platelers furvive longer than concrts of older plate~

[

is ¢lear

fie]

lets ¢ Harker, 1978 ). Although agin v ilavelved in

!

platelet removal under normal circumstances, the mechanisms
involved have not been clearly established. Inp almost all in-
stances, a decreased Survival of platelets implies that they

have been injured in sonpe way.

Methods for Studving Platelet Survival

Plarelet survival in the Circulation is WoOsSt commonly stu-
died by Measuring the disappearance of isotopically tagged

platelerg Harker, ja7rg ).

N

In one method, a cohort or platelets 1is labeled 4in vivo
" a0 . e
Lo 30 -32 352 73 . . ! . .
with P, DF P, S, or bmmethlonine, and lass of radio-

activity fronp hewly fopmed Platelets jg measurea, This merhod

las Lhe diasadvangpee that the pericd tihe isotsnes remain gyvs

]
s

(-
B
i

thile Tor Tabe ing Megakarvocvtes g LONY Compured with the
mean platelet survival tipe., Therefore, the dppearance of
radioactively labeled cells from the marrow in circulating

platelets Proceeds toncurrently during the period nf plarseler

removal,
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A second method which g extensively used at Presentc qsg
te labeil Plateletrs igp vitro and to follow fhe Lloss of radig-
dctivitcy after reinjeCtion, Benerally intg the donor. Ise-

32

topes breviously ygad in this method include P-orthophos—

. . 32 3 La | .14 .
phate, DFp labeled with P, "H, or QL, and C—serotonln.
At Pre=ent, rhe isotope most frequently used to label plate-
lets is 31Cr, and technical improvements for obtaining ang
Pracessing ghe Plateletrs have made this a usefyi Procedure

. . 51 i .
for Studying platelet Survival, Cr-platelet dlsappearance
from normail individuals is essentially linear, indicating
that platejet removal ig predominantly 40 age rela*ted Process,

1 .
Recently llln has been latroduced as a Platelet label, and

the resylts of animal Studies have shown that the kineticg

- . . ; ) 51
compare tavaourable with the resuyles obtained using Cr-labeleg

. PR 111 . . )

Plateletrs, inp ddaition, I'm permirs duantirtarive gamna
camSra imaging gf both the 34 vivo distribution of labelad

plaveiers and the locaiizatiun of labelag Platelers Accumulag-

ting at thrombogenie foci ( Hansen et al., 19383 3,

RHEQLOGTC ASPECTS of PLATELETS

The flew o+ Platelor g ithin the Cirealarvion apd their
attachmens oy non attachmeny 1o other cejlg denend Primarile
On rheolovgica;s factors deLermining plateler Tovement and o
the Properties of the vessel wali, notably the endorhel §a]

cell
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Under normal conditions, Platelets are carried in stream-

fusion of Platelets to the vessel wall.Studies have shown
that platelet diffusion in whole blood ig determined not by
Brownian moevement, but rather by local movements of fluid
induced by rotation and oscillation of erythrocytes in shear
fields ( Goldsmith and Karno, 1979 ). For example, cinemato-
graphic studies showed that the mean square radial excursions
of latex microspheres of diameter similar to that of platelets
increased when red cell membranes were present. That platelet
diffusion does, indeed, depend on both shear rate and red cell
toncentration has been demonstrated by Turitto et al., (1979) who

found both a 100-fold increase in platelet diffusion in the

fusion as well as other red cell Properties that may direct-
ly influence the reactivity of platelets at the vessel wall,
could be of great importance in mediating thrombosis in con-
ditions characterized by higher than normal red cell concep-
tration ( Turitto and Weiss, 1980 ). The critical importance

of shear rate ip determining platelet reactivity at vesggel
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surfaces has been demonstrated igp the bleeding disorder known
A5 von Willebrand's disease, where a derfect inp platelet ad-
hesion which 1a Nighnly shear rate-dependent has been observed,

The movement of platelets under conditions of nop Taminar
flow is considerably more complicated, Such conditions may be
Created in g vicinity of obstructions #ithin the vascular Sy S-
tem where arceas of Separated flow ¢ vortices ) mav be Createdd
Proximal and dista? Lo the obstruction ( Dormandy, 1080 ).
Such areas of Separated flow may occur at bifurcations of ves-
sels in €Xtracorporeal shunts and arcund plateler—fibrigp thrombi.
Direct observations of platelet behavior in vortices have been
made by Goldsmith and Karno, who showed that the relative con-
Centration of platelets within 84 COortex was greater than in
the bulk of &5 Suspension ( Goldsmith, 1972, Goldsmith arnd

Karno, 1979 J.

STRUCTURAL BIOCHEMISTRY of PLATELETS

he trilaminar plasma menmbrane of plareters, similar
to that of other cells, is covered with anp amorphous coat
2

Lo - ooy 1n thickness  Bebhnke, 1070 Y. The funcrion

PR AP AEATThoug coat o whog, 1 not present gn red cells or

Loucocytes { Holmsen, 272y is unknown, bur some role {ip
plateler d2gregation has heep Inferred from the observariaon
that the £4ps between a2grecating platelots Contain a sinilar

Substance ¢ Behnke, 1970 ).
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Fig. 1 :Ultrastructural features observed in thin sections of discoid platelets
cut in equatorial plane,exterior coat (EC), trilaminar unit membrane (CM),sub-
membrane areg containing specialized filaments (SMF),surface-connected cana-
licular system {CS),mitochondria (M), granules (G), dense bodies (DB),surface
connected canalicular system (CS), dense tubnlar system (DTS), Golgi apparatus
(GZ), circumferential bandof microtubules (MT),glyvcogen (gly)

( White,J.G, : Am.J,Clin,Pathol., 71 : 4, 1979 ),
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