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Osmotic fragility test and its application in tropical medicine
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Abstract

Osmotic fragility (OF) test is an important basic hematological test. It is basically used for test for fragility of

red blood cell. Its application in tropical medicine is available and acceptable. In this brief review, the author
summarizes and addresses important application of OF in tropical medicine.
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INTRODUCTION

Osomotic fragility (OF) test is a basic hematological
test. It is a non specific but useful test. It is pres-
ently used for many screening purposes. lIts applica-
tion in medicine is interesting. In this article, the
author briefly reviews and discusses on important ap-
plication of OF test in tropical medicine

Osmotic Fragility Test'' ™’

OF test is a basic test that can be easily performed at
low cost. The main reagent for this test is saline ( so-
dium chloride). The basic principle of OF test bases
on the osmolarity principle. The red blood cell is
mainly tested by OF. It is presently observed that
the water from the hypotonic area will migrate to the
hypertonic area. Comparing between the concentra-
tion within red blood cell and saline solution, the
lower concentration can be seen in external saline so-
lution, hence, the water will migrate from outside
solution into inside red blood cell. For sure, this
flux change can make physical insult to the affected
red blood cell. Swelling of red blood cell, a mass

with a certain boundary, cell membrane, can be ex-
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pected. Finally, the membrane of the red blood cell
will be torn and the rupture of red blood cell to liber-
ate the internal content, red pigment, can be expec-
ted. This results in hemolysis, red appearance of the
solution used for the OF test. IT can be seen by na-
ked eye and read as positive result. It can be noted
that there are two important factors determining the
test, the saline solution and the red blood cell. Basi-
cally, the solution in different concentration in series
is used for standard classical OF test. At present, a
new on tube OF test is also available. For red blood
cell, pathology of membrane or its internal content
are also important things leading to the change of OF
pattern. This is the basic principle of OF test.

Thalassemia and osmotic fragility test

Thalassemia is a common tropical disorder. It is
classified as a common tropical anemia. This tropical
disorder can be seen in many areas of the world. It
is accepted as one of the most common congenital
disorders. The affected cases usually suffer from
chronic anemic symptoms. The bone deformity owing
to chronic erythropoietic stimulation can be ob-
served. To treat thalassemia is hard. It must base on
gene therapy or stem cell therapy. The better way is
to prevent the disorder by antenatal screenin of the
risk pregnant subjects in the endemic areas. There
are many means to screen thalassemia. However,
OF test is a basic and easy to perform test. There are
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many papers confirming the usefulness of OF test in
screening for thalassemia'® ®'.
property is mentioned.

Good diagnostic

Hemoglobin E is an important hemoglobinopathy.
The point mutation in beta 6 is the rooted genetic
disorder for hemoglobin E disorder. The disease is
classified as a tropical anemia. It is very common in
Southeast Asia, especially the area between Thai-
land, Laos and Cambodia. Similar to thalassemia,
antenatal screening program for hemoglobin E is set.
There are also many papers confirming the usefulness
of OF test in screening for hemoglobin E disor-
der® 1,

tioned.

Good diagnostic property is also men-

Malaria is a common tropical mosquito borne infec-
tion. The disease is caused by parasite. The protozo-
a, Plasmodium spp, is causative agent. Acute fe-
brile illness is the nature of this disease. The gold
standard for diagnosis of malaria is microscopic ex-
amination of the blood film. However, OF test is al-
so mentioned for its usefulness in diagnosis of malari-
a. The membrane defect due to malarial infection is
noted as the cause of increased OF in malaria"*"".
The root cause of membrane defect is owing to eryth-

. . [14]
rocyte aging in malaria

Babeseosis is an important blood infection. The pro-
tozoa, Basesia spp, is causative agent. This disease
The gold

standard for diagnosis of babeseosis is microscopic

is common in tropical South America.

examination of the blood film. However, OF test is
also noted for its usefulness in diagnosis of babeseo-
sis but in veterinarian science (no report in human
beings). The membrane defect due to babesia infec-
tion is noted as the cause of increased OF in

. 15,16
babeseosis' "'’
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