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Letter to the Editor

Correspondence re: Xiu F. Hu et a/., Combined Use of Cyclosporin A and Verapamil in Modulating Multidrug
Resistance in Human Leukemia Cell Lines. Cancer Res., 50: 2953-2957, 1990.

We believe that it is important in the consideration of drug
interactions, as in any other statistical analysis of data, that the
nature of the data be considered when selecting from the
available methods of analysis. The use of a method unsuited to
the data may lead to an incorrect conclusion.

In a recent Cancer Research paper, Hu et al. (I) describe the
interaction of CyA' and Vp in modulating multidrug resistance.

Their experiments involved moderately and highly resistant
strains of the T-cell leukemia cell line CEM/CCRF treated with
doxorubicin. To determine the nature of the interaction of the
two modulators, the authors applied the fractional product
method of Webb (2) and a two-way analysis of variance to their
data and concluded that the interaction was synergistic. Al
though the authors state in their conclusion that initial reports
indicate that CyA does not alter drug accumulation, data from
our laboratory and from other investigators (3, 4) show that
drug accumulation is indeed altered in a dose-dependent fashion
by CyA. The interaction of two competitive inhibitors of P-
glycoprotein might be expected to be additive or subadditive,
rather than synergistic. As pointed out by Berenbaum (5), the
fractional product method is applicable only to situations in
which the dose-response curve is a simple exponential curve
(i.e., without a shoulder). The authors did not include dose-
response curves for CyA and Vp at fixed doses of doxorubicin
(25 and 100 Â¿Â¿g/ml),but these can be plotted from the data in
Tables 2 and 3 of the paper. The dose-response plots (Fig. 1)
are not simple exponential curves; therefore the fractional
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Fig. 2. A. 50% isobologram for CEM/VLB 100 cells treated at a fixed
concentration of doxorubicin (25 ng/ml). Data points were obtained from Table
2 of the paper. CSA, CyA. B, 50% isobologram for CEM/VLB 1000 cells treated
at a fixed concentration of doxorubicin (100 ng/ml). Data points were obtained
from Table 3 of the paper.
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Fig. 1. Dose-response plot of cytotoxicity of doxorubicin at a fixed concentra

tion of 25 Mg/ml for CEM/VLB 100 cells at various concentrations of CyA (CSA )
(A) or Vp (A). These data points were obtained from Table 2 of the paper. The
percentage of survival is plotted in log form to better illustrate that the dose-
response curves are not simple exponentials.
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1The abbreviations used are: CyA, cyclosporin A; Vp, verapamil.

product method is not appropriate. The isobologram technique
is independent of mechanism of action and therefore independ
ent of the shape of the dose-response curve (5). Isobolograms
can be derived from the data in Tables 2 and 3 of the paper for
the 50% Â¡sobÃ³le(Fig. 2). The isobolograms clearly show for
both cell lines that the interaction of CyA and Vp is additive or
subadditive, rather than synergistic.
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