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Increase of Cellular Alkaline Phosphatase Activity
by Levamisole in Kidney Cells
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(Received October 1, 1996)

The purpose of this study is to explain the relationship between the pharmacological
mechanism of levamisole and the cellular activity of cellular alkaline phosphatase (ALPase)
in kidney cells. The results of our investigation were as follows. 1. Cellular ALPase activity in
Macacus rhesus monkey Kkidney cells (MA 104 cells) and primary cultured rabbit kidney
proximal tubular cells treated with levamisole was increased about two or three times than
control. However, 50% of ALPase activity in cultured medium was inhibited by levamisole
itself. 2. The proliferation of MA 104 and cultured rabbit kidney proximal tubular cells was
linearly decreased in paralleled with increase of levamisole concentration (50 and 500 uM)
with MTT test. 3. In the heat stability tests, the inhibition of ALPase activity with and
without levamisole at 56°C in MA 104 cells showed different ICsx values. 4. HPLC analysis of
levamisole metabolites produced by cultured MA 104 cells suggested that the formation of a
metabolite, that may be associated with its increase of cellular ALPase activity. Based on
these results, we assumed that the increase of cellular ALPase activity by levamisole was
evoked by modification of the ALPase catalytic sites.

Keywords— Alkaline phosphatase, Levamisole, MTT assay, Heat stability. Kidney cells
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Table 1— Summary of Cellular Alkaline Phosphatase Activity Changed in Kidney Cells by Levamisole.

Levamisole (50 uM)

Levamisole (500 uM)

Grou ) b ifict b ifict

p Protein C.2 ALl.Da.se Spe;]t?lc Protein €. ALIf’a.se Spe.CItjlc

activity activity activity activity

MA104(Control) 1.4(1.2) 56.7(34) 40.5(28.3) 1.1(1.2) 66(34) 60(28.3)
Rabbit kidney

proximal tubule 2.2(1.9) 10.5(4.9) 4.7(2.6) 2.3(1.9) 13.6(4.9) 5.9(2.6)

cells(Control)

# Protein C. : protein concentration in sonicated portion (mg/mi)
® ALPase activity © Activity is expressed as units in sonicated cell portion described in the Material and Methods

¢ Specific activity : units/mg of protein
* Each values represented the mean (n=3)
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Figure 1—Increase of cellular ALPase activity on
cultured rabbit kidney proximal tubule cells and
monkey kidney cells by levamisole for 24 hours in-
cubation.

MA 104 : Macacus rhesus monkey kidney cell line

PK : Primary rabbit kidney proximal tubule cell
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Figure 2—Effect of levamisole on cell prolifera-
tion.

MA 104 : Macacus rhesus monkey kidney cell line
PK : Primary rabbit kidney proximal tubule cell
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Figure 3—High performance ligiud chromatogra-
phic analysis of levamisole metabolism by cul-
tured MA 104 cells.

(A) The elution profile of the parent compound
levamisole without any prior metabolism is shown.
(B) Cultured MA 104 cells with 0.5 mM levamisole,
and conditioned medium and cells were collected
after 24 hrs incubation.
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Figure 4 —Heat stability of cellular AlLPase ac-
tivity at 56°C in MA 104 cells
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