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ABSTRACT

Thalassemia is an autosomal recessive inherited genetic disorder that causes the
body to produce less hemoglobin. The a thalassemia occurs when one or more of
four o globin genes that are vital making hemoglobin are deleted or mutated resulting

% thalassemia and

less o globin chain synthesis. ~ The interaction between o
o thalassemia carriers leads to HbH disease. Particularly, the interaction between
both a° thalassemia carriers leads to the most severe type of a thalassemia disease,
Hb Bart’s hydrops fetalis. Babies with this syndrome die either in utero or soon after

birth. The identification of o thalassemia carriers and genetic counseling are essential

for the prevention and control of this disease. Previous diagnosis of various types of



o thalassemia were based on clinical pictures and hematological parameters such as
Hb concentration, mean corpuscular hemoglobin (MCH), mean corpuscular volume
(MCV) and percent of Hb Bart’s. Introduction of DNA technology has enabled the
diagnosis of all different forms of o thalassemia, however, this technology is mostly
only available in more sophisticated laboratory. Determination of the level of Hb
Bart’s for diagnosis of o thalassemia was generally used in most laboratories. In this
study, an ELISA strip was developed for the detection of Hb Bart’s for the diagnosis
of o thalassemia. Two clones of highly specific mouse anti-Hb Bart’s monoclonal
antibodies that bound to separated epitopes on Hb Bart’s were used in the strip
ELISA. Mouse mAb to Hb Bart’s was spotted on a membrane. Hb Bart’s in
hemolysate will be captured by the coated mAb to Hb Bart’s. Biotinylated mAb was
added to bind Hb Bart’s. The reaction could be detected by a streptavidin labeled
with AP and the enzyme-substrate BCIP/NBT resulting a dark purple color spot on
the membrane which visualized by the naked eye. Blood sample from 206 northern
Thai were determined for o thalassemia carriers by the developed strip ELISA
compared with conventional PCR. All 4 samples of HbH disease (1.9%), 22 samples
of ° thalassemia (10.7%), 2 samples of homozygous o thalassemia (1%), and 8
samples of nondeletional heterozygous o thalassemia (HbCS) (3.9%) were positive
to strip ELISA. No false negative were observed in these hemolysate samples. In
heterozygous o thalassemia, 90.6% (29/32) were positive to strip ELISA. Of 138
normal hemolysates, 115 samples were negative to the strip ELISA. Therefore, the
sensitivity and specificity of the strip ELISA were 95.6% (65/68) and 83.3%

(115/138), respectively. There were 16.7% (23/138) false positive and 4.4% (3/68)



Vi

false negative. This study indicated that the developed ELISA strip had high
sensitivity, high specificity, inexpensive and required no sophisticated equipment,
therefore, it should be suitable for screening in general population or community

hospital for the detection of o thalassemia carriers.
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