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and Hemoglobin Queens: o34 (B15) Leu-Arg

Nam Yong Lee, M.D., Han |k Cho, M.D., Sang In Kim, M.D.,
Byoung Kook Kim, M.D.* Yuzo Ohba, M.D.** and Yukio Hattori, H.D™*

Department of Clinical Pathology. Seoul National University College of Medicine Seoul. Korea
*Department of Internal Medicine, Seoul National University College of Medicine. Seoul. Korea

“*Department of Clinical Laboratory Science, Yamaguchi University School of Medicine, Ube. Japan

We report a Korean family case of 3-thalassemia minor and Hb Queens. This
is the first case report of Hb Queens in Korea. A 43-year-old male and his four
family members had @-thalassemia minor which is very rare in Korea.
Incidentally, an « chain variant with a high isoelectric point was also found in
two other family members without clinical problems and was finally identified
as o34 (B15) Leu-Arg or Hemoglobin Queens.
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INTRODUCTION

Thalassemia has the highest incidence in people of
Mediterranean, African, Middle and South-East Asi-
an origin. However it is very rare in Korea, and the
first Korean case of 8-thalassemia minor was report-
ed in 1988 (Koo et al., 1988).

Hemoglobin Queens, «34 (B15) Leu-Arg, was first
reported in 1979 (Tatsis, 1979). It has been found in
oriental races: Korean, Japanese, Chinese and Viet-
namese (Sugihara et al., 1982; Moo-Penn et al., 1982;
Yongsuwan et al., 1987).

Recently, the authors experienced a family case of 3-
thalassemia minor and Hb Queens. Five family mem-
bers including the patient had anemia and other
laboratory findings consistent with 3-thalassemia minor.
Two other family members without B-thalassemia had
an « chain variant, Hb Queens but they had no clini-
cal symptoms.

CASE REPORT

The patient was a 43-year-old Korean male who
presented with symptoms of general malaise and diz-
ziness for the last five years, and was found to be ic-
teric with hepatosplenomegaly. Hematological
investigations revealed: Hb 83 g/dL; mean corpuscu-
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lar volume (MCV) 764 fl. mean corpuscular
hemoglobin (MCH) 23.7 pg and reticulocytes 7.1%.
Other laboratory findings showed total bilirubin
51mg/dL; direct bilirubin 0.7mg/dL; LDH 485 U/L; Hb
A2 43% and Hb F 99% with cellulose acetate elec-
trophoresis. Serum iron and total iron binding capac-
ity were within normal ranges. Peripheral blood smear
showed anisopoikilocytosis, hypochromia, target cells
and basophilic stippling. An examination of bone mar-
row revealed increased erythropoiesis with basophil-
ic stippling and many sea-blue histiocytes.

Eight family members were studied (Fig. 1) and four
of them had anemia and similar laboratory findings
(Table 1). Incidentally, an « chain variant with a high
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isoelectric point was found in two other family mem-
bers without anemia and studied as follows.

Table 1. Laboratory findings of the family members with
anemia

-2 -5 -1 -2 -3

RBC (10%/uL) 364 433 5.09 464 595
Hb (g/dL) 81 95 100 93 94
Hct (%) 291 304 375 342 36.4
MCV (fL) 780 700 740 730 61.0
MCH (pg) 223 210 214 200 175
MCHC (g/dL) 285 299 288 274 275
Reti (%) 74 41 28 30 30
Bil (mg/dL) 5.2 0.7 14 18 1.1
LDH (U/L) 485 NT 3N 192 218
Hp (mg/dL) <38 <38 <38 <38 <38
Hb A2 (%) 43 49 49 55 58
Hb F (%) 99 39 6.0 80 21
(HPLC) 131 NT 7.5 96 28
Heinz body + NT + & +

PBS anisopoikilocytosis, hypochromia, target cells
basophilic stippling

NT. not tested Reti: reticulocyte count
Bil: bilirubin Hp: haptoglobin

HPLC: high performance liquid chromatograph
PBS: peripheral blood smear

METHODS AND RESULTS

Abnormal hemoglobin was detected on cellulose
acetate electrophoresis (pH 86, Tris-borate-EDTA
buffer) and isoelectrofocusing (approximately 0.2 pH
unitsicm) (Basset et al., 1978). The « chain was sepa-
rated by urea CM-cellulose column chromatography
(Clegg et al., 1968). The abnormal « chain was digest-
ed with trypsin (enzyme/substrate ratio w/w 1:100, pH
8-9, 4 hours at 37°C) and analysed by cation ex-
change HPLC on a SP-2SW column (Toson) (Ohba
et al., 1989). The abnormal tryptic peptide was
rechromatographyed on an ODS column (uBondapak
Cis column).

The patient's brother (ll-l) and sister (I1-4) appeared
healthy and had normal results in routine laboratory
studies. But Hb electrophoresis on cellulose acetate
and isoelectrofocusing revealed an abnormal band
(Fig. 2 A, B). In urea CM-cellulose column chromatog-
raphy the abnormal « chain eluted later than the nor-
mal « chain, which was about 15% of the total « chain
(Fig. 3). In the analysis of abnormal hemoglobin us-
ing cation exchange HPLC, aT-5 was missing and
there was an abnormal peak eluted faster: also, the
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peak for «T14 seemed abnormally fat’ (Fig. 4). The
fat «T14 peak actually contained another abnormal
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Fig. 2. A. Hemoglobin electrophoresis on cellulose ace-
tate shows abnormal hemoglobin bands in the patient’s
brother and sister.

Fig. 2. B. Isoelectrofocusing shows abnormal hemoglobin
bands in the patient’s brother and sister.
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Fig. 3. a-Chains prepared by urea CM-cellulose column
chromatography. The ¢ bnormal «-chain eluted later than
the normal a-chain. It comprised about 15% of the total
«-chain.
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Fig. 4. The abnormal a-chain was digested with trypsin
and studied by cation exchange HPLC on a SP-2SW
column. «T-5 was missing and there was an abnormal peak
eluting faster: also. the peak for «T-14 seemed abnormally
fat!

32 35 40
Normal Met-Phe-Leu-Ser-Phe-Pro-Thr-Thr-Lys
Abnormal « T-5: -Arg-

Fig. 5. Amino acid sequence of normal hemoglobin and
Hb Queens
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peptide which was eluted later than «T14 (but faster
than the other abnormal peptide) in rechromatogra-
phy. The composition of the first abnormal tryptic pep-
tide was Thr 2.0, Ser 1.0, Pro 0.8, Phe 1.2 and Lys 1.1
(molar ratio) and that of the second was Met 0.2 (ox-
idative loss during hydrolysis), Phe 1.1 and Arg 09.
Summing up, the composition of the two peptides
agreed with «T-5 except for the absence of leucine
and the presence of arginine. Thus, substitution of Arg
for Leu at position 34 of the a chain was deduced (Fig.
5).

DISCUSSION

It has been known that thalassemia has the highest
incidence in people of Mediterranean, African, Mid-
dle and South-East Asian origin. Korea was not includ-
ed in the thalassemia belt (geographic distribution of
thalassemia) (Chernoff, 1959) but, the first case of 8-
thalassemia minor was reported in 1988 (Koo et al.,
1988). Thus any relation to other areas of high inci-
dence could be traced. In this case, the patient and
his family members with anemia were consistent with
B-thalassemia minor. Favoring this diagnosis were mild
anemia, reduced Hb levels without decreased red cell
counts, low MCV and MCH, typical red cell morphol-
ogy. and elevated Hb Az levels (ranged from 4.3% to
58%). In some of the family members (the patient and
his two daughters) levels of Hb F were unusually high,
while in other (his sister and son) they were not. Elevat-
ed serum LDH and low levels of haptoglobin, espe-
cially in the patient, might indicate the presence of
rather severe hemolysis which was unusual for a -
thalassemia trait. Probably the high Hb F level reflect-
ed the degree of hemolysis and selective survival of
F cells. However, Hb F level is variably increased in
B-thalassemia traits and the frequency or degree of
its elevation is different depending on the reporters.

Hemoglobin Queens, the substitution o34 (B15) Leu-
Arg. was accidentally found in the family study. This
hemoglobinopathy, which was first found in a 16-year
old Korean girl. was reported by Tatsis in Queens
Hospital Center, Queens. New York (Tatsis, 1979). Since
then it has been found in oriental races-Japanese,
Chinese and Vietnamese (Sugihara et al., 1982; Moo-
Penn et al., 1982; Yongsuwan et al., 1987). So we can
expect the new cases of Hb Queens in future, though
this case report is first in Korea. Hb Queens seems
to have no clinical relevance, as in this case, because
the substitution of arginine for leucine would not be
expected to create any major disruption to the struc-
ture and does not exhibit abnormal functional proper-
ties (Moo-Penn et al., 1982). Low concentrations of Hb
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Queens in heterozygous carriers may be explained
by the mutation in the o1 locus whose expression is
lower than that in the a2 locus (Liebhaber at al., 1986),
and/or by its slight instability (Yongsuwan et al., 1987).

It is known that thalassemias and hemoglobinopa-
thies are very rare in Korea, but we report a family case
of B-thalassemia minor and Hb Queens. We expect
careful diagnosis and intensive studies might reveal
many new cases found in Korea.
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