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ABSTRACT

Haemoglobin (Hb) Thai (Hb Comstant Spring) is an a-chain
variant with 31 extra amino acid residues extending from the C-termi-
nal of normal o-chain. The variant is commonly found in the popula-
tion in Thailand. Interaction of Hb Thai with either a-thalassaemial
or‘ oz-thalassaemia2 results in clinical disorders of a-thalassaemia
syndromes. The objective of this investigation is to study the hae-
moglobin synthesis of the Hb Thai in heterozygote, and in combination

with o-thalassaemia in order to get better understanding the nature

and the gene action of the Hb Thai.

Reticulocytes, prepared from venous blood or bone marrow
erythroid cells from patientswere incorporated with 3H--leucine in
incubation mixture for 3 hours. The washed red cells were lysed for
haemolysate and globin preparation. Globin chains were fractionated
on CM-cellulose chromatography in sodium phosphate buffer, containing
8 M urea and 0.05 M mercaptoethanol, pH 6.7, and followed with a
linear gradient of sodium ions. Radioactivity of each globin chain
was measured in Liquid Scintillation Spectrometer. The total radio-

activity of o/B ratio was calculated. A mean of radiocactivity o/B
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ratio of 4 normal controls was 1.08 ¥ 0.02.

The means of radioactivity a/B ratio of 12 patients with Hb H

disease; 5 with a—thall/a—thal and 7 with cx-thall/Hb Thai, were

2
0.57 * 0.15 and 0.70 t 0.14 respectively. The a/B ratio of 14 Hb

Thai traits revealed a mean of 1.34 * 0.09. The clinical and haema-
tological findings of a case of a—thalQ/Hb Thai discase were similar

to those of 3 cases of homozygous Hb Thai, but the a/B ratio of the

former was 1.09, while the latter with a mean of 1.64 t 0.11.

A fresh slow haemoglobin components which were isolated from
a haemolysate of a-thall/Hb Thai disease by DEAE-Sephadex revealed
only two major components; X and Y on starch-gel electrophoresis,
pH 8.6 . No Hb A, (a262) was observed. The CM-cellulose chromato-
graphy of the globin prepared from the isolated slow haemoglobin
vrevealed a peak with its peptide map identical to 8-chain. The §-
chain present in the slow haemoglobin probably joined to other chains

Thai 3 P .
such as o , B-chain, forming an unusual haemoglobin structure.

From the studies of haemoglobin components in haemolysate of
Hb H disease (Of.-thall/Hb Thai) on Sephadex G-100 gel-filtration, it
was evident that the fast component of Hb H was eluted_ after Hb A.
Hb H molecule has been described as tetramer of B-chain—Bu which
presumably has the same size as Hb A ((1282), Thus the fast component
which was eluted after Hb A was believed to be a monomer of B-chain.
This was presumably a result of the dissociation of the unstable
tetrameric molecule of Hb H into dimer and finally into monomer of

B-chain during the process of chromatography.
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Evidence from the electrophoretic studies of the isolated
slow haemoglobin component-Hb Thai suggested that the components X
and Y were gradually converted to form component Z and finally to a
haemoglobin which migrate at the same rate as Hb A. The studies of
specific activity of the isolated Hb Thai and Hb A in reticulocytes
and bone marrow cells of a—thall/Hb Thai disease suggested that the
Hb Thai had rapid turnover rate and that its levelling of specific
activity at four hour incubation in reticulocytes was probably due
to the destruction of the unstable haemoglobin molecule. Further-
more, the studies of CM-cellulose chromatography of the labelled Hb
Thai-which was believed o contain o' and o of the Hb Thai and 8-
chain revealed that radioactivity was mainly incorporated into B-
and normal o-chain but only small was found into aY and aX. This
strongly indicated that the aY and ax of Hb Thai were degraded to
yield normal o-chain. The actual mechanism .of degradation of the
appendage (31 amino acid residues from the C-terminal of normal a-
chain) of the abnormal o-chain is not known. Since the rapid
turnover rate of Hb Thai, especially o abnormal chain and the B-
pool was presumably present, the newly synthesized normal o-chain
including the degradation products from the o abnormal chain probably
combined with the non-radioactive R-chain in the pool resulting in
the increased radioactivity a/B ratio of heterozygous and homozygous
Hb Thai. This would be compatible with the radioactivity «/B ratio
in heterozygote and homozygote for Hb Thai of 1.34 and 1.64 respec-—

tively.
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