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To the Editor, 

 Ondansetron is a serotonin (5-hydroxitriptamine, 
5-HT) receptor antagonist which is widely used as 
anti-emetic agent in the prophylactic treatment of 
chemotherapy-induced nausea and vomiting (CINV) 
in children with acute lymphoblastic leukemia (ALL) 
[1 – 3]. The leukemia cell line REH was the fi rst 
B-cell precursor (BCP) ALL cell line which could 
be established in the laboratory for research pur-
poses, and was derived from the peripheral blood of 
a 15-year-old girl with ALL at fi rst relapse [4]. In 
this BCP-ALL cell line, it was found the t(12;21)
(p13;q22) translocation, producing the  TEL:ETV6-
AML1  chimeric fusion gene, which is the most com-
mon genetic abnormality in childhood ALL [5]. At 
present, the cell line REH represent one of the best 
characterized and described BCP-ALL cell lines, 
and may be considered as one of the most represen-
tative cell lines for  in vitro  studies in childhood ALL 
[4,5]. Since it had previously been reported that 
5-HT is able to increase the cell proliferation of 
human T-lymphoblastic leukemia cells  in vitro  [6], it 
was of further interest to analyze the possibility that 
the presence of ondansetron, as a 5-HT-receptor-3 
(5-HT 3 ) antagonist, would also be able to induce 
any kind of changes in the proliferation of human 
BCP-ALL cells. 

 In all the performed experiments, we used 
the BCP-ALL cell line REH [4]. REH cells in the 
logarithmic growth phase were cultured in 24-
well culture-plates at cell concentrations of 1 – 2 � 
10 4  cells/ml (1 ml/well) in RPMI-1640 Medium 
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(Biochrom, Berlin, Germany). The analyzed REH 
cells were incubated for 72 h at 37 ° C in a humidi-
fi ed atmosphere of 5% CO 2  in air. Cell proliferation 
of viable REH cells was analyzed by using the Cell-
Titer 96  ®   AQueous One Solution Cell Prolifera-
tion Assay (Promega, Mannheim, Germany). 5-HT 
was purchased from Sigma-Aldrich, Taufkirchen 
(Germany), and ondansetron (Zofran  ®  ) from Glaxo 
Wellcome GmbH, Munich (Germany). All experi-
ments were performed at least three times in double 
series of triplicates and the results were considered 
statistically signifi cant for p  �  0.05 by using the two-
sided unpaired Student’s t-test. 

 Because it had previously been described that 
10 −7  – 10− 5  M 5-HT signifi cantly increases the cell 
proliferation in the human T-lymphoblastic leukemia 
cell line CCRF-CEM [6], we fi rst analyzed whether 
this effect would also be observable in the BCP-ALL 
cell line REH. Indeed, when 5-HT was applied to 
the corresponding cell culture wells at concentrations 
of 10− 6  – 5 � 10 −4  M, signifi cant proliferation increases 
(56 – 226%) were observed in REH-cells after 72 h 
incubation (p � 0.0169  –  p  �  0.0023, respectively; 
Figure 1A). Interestingly, the presence of 5 – 50 �  
10 −6  M ondansetron, which is comparable to the 
concentrations achieved by current clinical dosing, 
signifi cantly reduced the proliferation of viable REH 
cells by 10 – 20% (p  �  0.048 and p  �  0.005, respec-
tively; Figure 1B). This antiproliferative effect could 
also be observable in the presence of 10− 5  M 5-HT 
(means: −15 and −22%; p  �  0.005 and p  �  0.002, 
respectively; Figure 1B). 
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    Figure 1.     Effects of serotonin (5-HT, Panel A) and ondansetron 
(Panel B), on cell proliferation in the BCP-ALL cell line REH, 
after 72 h incubation at 37 ° C. Values are means and standard error 
of the means (SEM). All experiments were performed at least 
three times in double series of triplicates. Stars indicate statistical 
signifi cance when compared either to the controls with no 5-HT 
(Panel A), or to those with no ondansetron (Panel B), by using 
the two-sided unpaired Student’s t-test (one star: 0.01  �  p  �  0.05, 
and two stars: p  �  0.01).  
 Antiproliferative properties of ondansetron have 
also been tested in different solid tumor cell lines. 
Thus, in the human malignant glioma cell line 
Mg251, mostly known as U-251 MG, it has previ-
ously been reported, that ondansetron fully inhibits 
EMP-induced cell volume increases by retaining 
an high cellular potassium-effl ux, which is directly 
related to a reduction of cell growth and prolifera-
tion, as well as to an increased apoptosis rate [7]. 
However, in neuroendocrine tumor (NET) cell lines, 
ondansetron did not show any antiproliferative effect, 
neither in the NET gastrointestinal cell line KRJ-I, 
nor in the NET bronchopulmonary cell lines NCI-
H720 / 727 [8]. 

 To our knowledge, this is the fi rst report about 
an antiproliferative effect of a 5-HT 3 -antagonist in 
a BCP-ALL cell line. This fi nding may represent 
further benefi cial effects of the anti-emetic agent 
ondansetron as a putative anti-leukemic compound, 
and further support its actual wide use in the current 
therapy of CINV in ALL patients. 
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