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ABSTRACT

Qualitative and quantitative investigation on red cell
morphology by using scanning electron microscope (SEM) were performed
on at least 500 erythrocytes in each case o.f normaladults, patients
with abnormal hemoglobin, heterozygous thalassemia and homozygous or
double heterozygous thalassemia.

In normal adult group, majority of red cell is biconcave or
discocyte having mean + SEM = 78.2 + 1.07%. Echinocyte and Stcﬁa—
tocyte, some forms of physiological change in red cell shape were
found approximately 5% for each of them. Other cell prototypes
showed the negligible proportions.

In abnormal hemoglobin group, greater proportion of red cell
shape in process of cell fragmentation was found comparing to the

normal group, Cells with pits on the membrane were found in



homozygous HbCS cases with mean + SEM = 0.95 + 0.55%

In heterozygous thalassemia,C*~-thalassemia trait and P—
thalassemia trait showed a wide spectrum of red cell shape which was
markedly different from normal subjects as well as between each other.
Cells with pits found in O(—thalassemia trait (mean + SEM = 0.34 +
0.16) were morphologically indistinguishable from those found in
homozygous HbCS., Degree of red cell abnormality in F—trait was
higher than the Ok-trait group.

The homozygous and double heterozygous groups : HbH disease
(ol -thal 1/cA -thal 2 and ol-thal 1/HbCS), homozygous P-thalassemia
and p—thalassemia/HbE exhibited different degree and pattern of
morphological change. Abnormalities seemed to be closely associated
with the severity of disease rather than the difference in the types
of A - and P-thalassemia. Various forms of pit, hole and shaggy lesion
or 'laceration’ on the cell membrane were found.

In relation to some clinical features of patients, higher
proportion of cell shapes resulting from cell fragmentation and lower
proportion of cell shapes having high surface area to cell volume
ratio was found in the nonsplenectomized patients as compared to
splenectomized cases. This was also true in comparing between the
case of patients with higher degree of splenomegaly and those with
higher degree of splenomegaly and those with mild splenomegaly.

Hepatomegaly showed no significant change in relative quantity in



these red cell shapes.

As for hematological values, percentage of discocyte showed
positive correlation to Hb, PCV and RBC values in both normal subjects
and nonsplenectomized patients., Torocyte, showed inverse correlation
to Hb value in both splenectomized and nonsplenectomized patients.

Positive correlation in discocyte percentage and inverse
correlation in percentage of codocyte to the years after splenic
removal was also found in thalassemic patients.

Serum bilirubin level in nonsplenectomized patients correlated
well with percentages of daoryvocyte, keratocyte and schiztocyte

This implied that increased cell in process of fragmentation reflected
the degree of jaundice of the patients.

Transmission electron microscopic study on experimentally
induced inclusion bodies within erythrocytes in the two ‘type of HbH
disease showed two different patterns of electron-dense materials, the
marginated and the floating types. Marginated electron-dense
materials which spparently attached to cell membrane, were found in
a higher proportion in ol_-thal 1/HbCS than those of ck-thal lﬁ;{-

thal 2 whereas the floating type showed a reverse pattern.
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