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Lately, hematologists are being attracted more and more to the use of the electron microscope in their 
studies of the formed elements of the blood and bone marrow. The study of the finer cell  structures in normal 
and In pathological states may help refine our understanding of some phases of the pathogenesis of aplasfic and 
hypoplastic anemias, leucoses and other diseases of the hematological system. In particular, the morphology 
of thrombocytes and an Investigation of their finer structure Is Of special Interest as they play such a .well known 
role In blood coagulation. 

The first data on the electron microscopic structure of blood platelets are associated with the work of 
Wolpers and Rnsca [10]. Their studies were followed by the works of Bessis [4]. Porter and Hawn [8], 
Alexandrowlcz and Blicharskl [3]. Braunstelner, Felllnger and Pakesch [6] and many others. The data accumn- 

.lated by all these authors permit not only formation of an opinion on the structure of the thromboeytes but 
also unfold some of their significance tn the complex process of blood coagulation. 

In the present communication, which Is our first on the work we have doffe using the electron microscope 
In analyzing the cells of the blood, we offer the results of our study of the thromboeytes in 20 healthy people. 
10 patients suffering with lencoses and 12 patients 111 with aplastic and hypoplastlc anemias. We chosc this 
particular group of patients as hemorrhagic diathesls ts frequently the most important feature of their entire 
clinical pictalre. 

EXPERIMENTAL METLIODS 

The preparatiom for investigation were made in the following fashion: the heparinlzed blood was centri- 
fuged for- 10 minutes at 1000 rpm. then the plasma was carefully plpetted off and centrifuged again for ",~0 
minutes at 1:~00 rpm. The thrombocytes, Which were separated by this method, were placed on special copper 
nets which had been first covered with a colloidal membrane. After remaining in a thermostat at 37" for 
10-15 minutes, tile preparations were rinsed with Ringer's and then fixed in a 2% solution of osmle acid and 
finally rinsed with distilled water. 

Thromhocyte preparations vary according to the time elapsed between the drawing of the blood argl the 
preparati~m for electron microscope studies, so that we always employed blood prepared ,'t0-35 minutes after 
It had been drawn. 
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Th, thtomboc)q~es were examined urxder an electron mic,'otcope EM-3 of native construction giving ~t 
magnification of 7,000 time,. 

EXPERIMENTAL RESULTS 

According to our obserVatiom, which coincide with the findings in the literature (Go M. Abdullaev [I], 
F. Alexandrowiez [3]. M. 8emh [41 G. Brauns~elner ~i G. I. Ro~kha [2] and others), the thrombocytes of 
he,lilly people when examined under the electron microscope present many polymorphlc formatiom with 
Ltmumerable pmud0podt~ and outgrowths. 

In the th~Jmbceytes of donor bloods there is e~lly distinguished a peripheral zone called the hyalomere 
and a centtaFpottion called the granulomere (Fig. 1). 

Fig. 1, Electron microscopic pictures of blood thromboeytes taken from 
healthy people. Magnification 7,000 times. 

The hyalomere is not homogenous, structurally speaking, and comists of numerous fibrils intertwined 
with each other (M. Bessts [5]). This fibrillar network protrudes at the periphery of the thrombocyte forming 
outgm~rths and protrusiom of variable dimem!ons; from tiny serratiom to pseudopodia (Fig. 2). The p.,~udo- 
podia have different ttacknesses and lengths, although the thickness is always greatest at the point of attach- 
memt to tim body of the thrombocyte, Also encountered axe pseud0podia which branch further and then inter- 
twine with each other~ The number of pseudopods present in Individual thrombocytes varied. In our studies 
being within the limits of 2 to 12. 

The thromboeytic granulomere consi.~ of numerous grain-like granules, packed closely together In 
tpeetfle plaees and seeming to form a single conglomerate. Usually, the granulomere assumes a central 
postaon (see elg. 1) but it may be eccentric (see Fig. 2). However. we saw individual Instances when the 
granulomete granules we.re dlstdbuted evenly over almost the entire surface of the platelet. " 

Concerning the roles played by the hyalomere and the granulomere In the complex blood clotting process, 
these exists a diversity of opinion In the literature. Most authorities (M. Bessls [4], G. Braunsteiner [6] and 
otherz) believe that. when the platolets disintegrate, f m the hyalomere which has a flbrtllar reticular structure 
tlm mlerosomal gralm ~tzteh arc the carriers of thromboklnase are Hberated. These authors believe ~ t  the 
gtanttlom, rempresents the center from which the fibrin threads radiate. 

The other point of view Is held by F. Alexandrowlez and I. Blicharski [3]. They comlder that the dls- 
Integration of tim hyalomere frees the ~anulomere and as a result of fills the thrombocyxes liberate the 
llpoMal factor which partlclpatas In the formation of .thmmboplastin Into the surrounding plasma. TbJs Is the 
Inecoadition for the beginning of the blood coagulation process. In the opinion of these authors, the hyalomere 
lm~ttclpates In the retraction of the blood clot. 
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In the lig,ht of new data p~bt/s,~ed lately oa the blood clotting mechan/am (P. Oaten ['/], M. Stefanlnl 
and V. Damechek [9]). ~m aM Inclined to ptefet the second view Point. 

Fig. 2. Electron microscopic pictures of thrombocfe.s taken from patients 
suffering with aplastic (a) and hypoplastic (b) anemias. Magnification 
7,000 times. 

Examination of the t.hrombocyte.s, obtained from patients iH with aplastic and hypoplasttc anemias, by 
means of the electron microscope reveals that the thrombocytes of these patients have a morphology distinct 
from the morphology of the thrombocytes obtained from healthy people. The first difference Hes in greater 
morphological uniformity of the platelets. The numerous serratiom and pseudopodia observed in donor 
thtombocytcs are either altogether absent or eLse much less marked (Fig. 2). 

Fig. 3. Electron microscopic picture of the thrombocytes in the blood 
of a patient ill with leucosis. Magnification 7,000 times. 

The surface of the thromboo/t~ obtained from the~ patients is smoother, frequently shows no outgrowths 
o r  se~yat/ons, and may possess only I or 2 p~udopods which are usuaKy quite short. Similar to the thrombocytes 
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r l~Jlthy people, tile thromhocyte~ of hyp~pla~tlC aneulia patients have 2 zot~cs, namely, gtanulomelre and 
hyalomete~ Ih~wever. in the case of tl~e patient~' thrombocytcL tile bo~mdaflcs between these zone, tend to 
become erased, Within the piatetets is seen a comiderable number of ~hatply demarcated vacuole, of various 
fotu:s and sizes; this may ptrssibly be an indication of degenerative alterations, 

Distinct morpholo~.lcal chat~,es are als(, to he found ~hen the thromhocytes ~ff patients suffering with 
various forths of leucosis are examined. In these patients the deb~ener~.tive alterations ~itbin the platelets 
are quite marked. Vacuol|zation, al-rr.~ence of serzations and pseudopods, as well a.~ the almost total inabttity to 
determine tl~e ~oundaries between the hyal,,tuere antt granulomere within the thtt~mt~ocytes of leukemic patients 
appear to be indicative of sharked abnormalities (I:ig. 3). These findings agree with the findings In the litera- 
ture [2]. 

The present patlclty of observatiom makes It difficult to correlate the precise morphological alteratlom 
in tile ztructute of the thrombocyte~ with tile exact clinical course taken by the disease. There is the over all 
impression that in specimens from the patients having revere hemorrhagic manifestations, there are demon- 
strated in file electron-microscope fl~e sharpest deviations from normal In the structure of their thrombocytes. 

The electron microscopic picture presented by the thrombocytes of patients 111 with leucoses, aplastic 
and hypoplastle anemias, in our opinion, may be of aid in understanding the mechanism underlying the de- 
velopment of hemorrhagic tendencies in these diseases. 

SUMMARY 

The electron microscope was used to study human thrombocytes at magnification of 7,000 tlme:~. 
Tllrombocytes taken from healthy donors were compared with thrombocyte$ obtained from patients ha'dnR 
letlkemias and various aplastlc and hypoplastlc anemias. 

The details of the granulomere and hyalomere structures were compared. It was pointed out that they 
may have a bearing on the hemorrhagic tendencies these diseases show clinically. 
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