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The responses to hydroxyurea, that elevates fetal hemoglobin synthesis in B

thalassemia/HbE (B-thaI/HbE) patients, need to be effectively elucidated in vitro in order to
screen primarily of responders and non-responders before the in vivo treatment (eg orally
administered hydroxyurea). This will help reducing the pain, cost and time of random
treatment enabling the improved life quality of the patients. Primary erythroid progenitor cell
culture from patient’s peripheral blood is the convenient and rapid technique that is employed
in this study. At concentration of agents chosen for minimal effect on cell division,
hydroxyurea at 30 [Amol/L significantly increase fractional HbF contents in B-thaI/HbE patients
and normal adult. The effective duration of hydroxyurea treatment is from day 6 to day 10 (96
hours). This technique is rapid, convenient and less pain as compared to primary erythroid
progenitor cells obtained from bone marrow. The availability of reliable cell assays such as
real-time quantitative polymerase chain reaction (PCR) analyses of globin messenger RNA
was used. The effect of 30 UM hydroxyurea on 22 B-thaI/HbE patients(thalassemia

intermedia) are also studied. Addition of hydroxyurea to human erythroid cell cultures
preferentially enhanced B-globin mRNA synthesis, either Gy- and/or Ay-globin mRNA in all
patients. “Y-globin mMRNA fold induction = 0.05 £ 0.01 — 50.86 * 8.68, “y-mRNA fold
induction = 0.19 £ 0.001 — 26.23 & 3.01, “y/"Y globin mMRNA fold induction = 0.01 £ 0.001 -
9.39 = 6.12. The relative levels of y-mRNA(100*YI(y+l3) fold induction ranges from 66.62 —
99.72 %, Y- andlor “y-globin mRNA (% Y/ Y + “y) = 0.02 + 0.001 — 9.86 * 5.84.
Fractional HbF levels varied from 0.50 — 5.07. The results indicated that 20 patients are

responders and 2 patients may be classified as non-responder as they showed fractional HbF

levels and Gyﬁy globin mRNA fold induction less than 1. For in vivo study, B-thaI/HbE
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patients were treated with hydroxyurea orally at a starting dose of 5 mg/kg/day for 5
days/week with escalation to maximum of 10 mg/kg/d for two years then all the assays were
performed, whereas the in vitro study, primary culture system from adult erythroid cells
obtained from the same group of patients who had seven to one year-off hydroxyurea
treatment were studied. The results showed that GVIAY globin mRNA fold induction in vitro
ranges from 0.34 — 8.18 and in vivo from 0.28 — 6.10, the linear correlation coefficient ¢ =
0.52 (P value = 0.164) as determined by paired T-test, fractional HbF content in vitro ranges
from 0.50 — 13.97 and in vivo from 0.29 — 11.73, r" = 0.54 (P value = 0.204 ) and “y/"Y globin
chain fold increase in vitro ranges from 0.80 — 1.43 and in vivo from 0.98 — 1.23, r2 =0.62 (P

value = 0.134). The results showed that 2 out of 13 patients may be classified as non-

responders as they show low level of GYIAY globin mRNA fold induction and fractional HbF
both in vivo and in vitro (<1). Hydroxyurea responses of patients are different, this may be

due to many possible factors including ability to produce HbF in some patients before
hydroxyurea treatment, B-globin mutation and/or inheritance of ﬁ-thalassemia Chromosome

with the Xmnl cleavage polymorphism at promoter of Y-globin gene eyc. These methods may

enable us to use the primary culture system of adult erythroid for preliminary screening of

responders and non-responders as well as studying the mechanism (s) of new known Y-

globin inducers and identifying new drug candidates.

Keywords: hemoglobin F, hydroxyurea, Y- globin mRNA, erythroid, progenitor cell
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Figure1 BFU-E atday 0



Figure2 BFU-E atday 1

Figure 3 BFU-E at day 2
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Figure 4 BFU-E at day 3

Figure 5 BFU-E at day 4

Figure 6 BFU-E atday 5



Figure 7 CFU-E at day 6

Figure 8 CFU-E at day 7

Figure 9 Pronormoblast at day 7



