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COMMUNICATIONS TO THE EDITOR

In Vitro Antimalarial Activities of the

Microbial Metabolites

Sir:

In the course of our screening program to discover

antimalarial antibiotics from soil microorganisms and

antibiotic library of the Kitasato Institute for Life Sciences

which are active against drug resistant parasites in vitro and

in vivo, we previously reported that the polyether antibiotics

X-206 and K-41 exhibited selective and potent antimalarial

activities in vitro and in vivo1,2). Now, we found that the

metabolites from a fungal strain FKI-0266 and an

actinomycete strain K99-5147 have the potent activities

in vitro. They were identified as a known linear peptide

antibiotic, leucinostatin A3) and a known tetracyclic

quinone glycoside antibiotic, polyketomycin4), respectively

(Fig. 1). Furthermore, we found that takaokamycin5), a

compound in the antibiotic library of our institute, has

potent activity in vitro. Since the structure of takaokamycin

has not been determined, we studied it by physico-chemical

methods. A cyclic peptide antibiotic hormaomycin6) (Fig.

1) was previously reported to have almost the same

physico-chemical properties as takaokamycin except some

difference in 1H-NMR7). We concluded that takaokamycin

was identical with hormaomycin by re-examination of 1H-

and 13C-NMR spectra of takaokamycin. We report here

in vitro antimalarial activities of leucinostatin A,

polyketomycin and takaokamycin (hormaomycin) in
comparison with those of clinically used antimalarial drugs.

Leucinostatin A, polyketomycin and takaokamycin were

Fig. 1. Structures of leucinostatin A, polyketomycin and takaokamycin.
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purified from the culture broth of a fungal strain FKI-0266,
an actinomycete strain K99-5147 and a Streptomyces sp.

AC-19785), respectively. In vitro activities against

Plasmodium falciparum strains K1 (drug resistant) and

FCR3 (drug sensitive), and cytotoxicity against human

diploid embryonic cell line MRC-5 were measured as

described previously1).

The in vitro antimalarial activities of leucinostatin A,

polyketomycin, takaokamycin and the standard drugs are
shown in Table 1. Leucinostatin A showed more potent

activity against the drug resistant K1 and the drug sensitive

FCR3 strains of P. falciparum than the clinically used

antimalarial drugs, artemether, artesunate, artemisinin,

chloroquine and pyrimethamine. Polyketomycin and

takaokamycin showed similar activities against the K1

strain of P. falciparum as chloroquine. Respective IC50

values of the three microbial metabolites against the K1

strain was similar to those against the FCR3 strain,

indicating that they were also active against the drug

resistant strain. We then investigated the cytotoxicity

of the three microbial metabolites against MRC-5

cells. The IC50 values of leucinostatin A, polyketomycin

and takaokamycin were 133, 14,735 and 53,879nM,

respectively. Leucinostatin A and takaokamycin showed

moderate selectivity indexes with the ratios in the ranges of

92-148 and 45-333 for the MRC-5 cells/K1 strain and

MRC-5 cells/FCR3 strain, respectively. On the other hand,

polyketomycin showed lower selectivity indexes with the
ratios of 16 and 12 for the MRC-5 cells/K1 strain and

MRC-5 cells/FCR3 strain, respectively. These are the first

data to show antimalarial activities of leucinostatin A,

polyketomycin and takaokamycin.
Antimicrobial activities of a linear peptide gramicidin D,

and cyclic peptide valinomycin and gramicidin S were

reported by A. McCOLM & N. McHARDY8) and C. GUMILA

et al.9). These antibiotics act as ionophores at plasma

membrane. Leucinostatin A was reported to act as an

inhibitor of the mitochondrial ATP synthesis10) and

photophosphorylation11). P. CSERMELY et al., reported that
leucinostatin A acts also as a weak ionophore facilitating

the transport of mono- and divalent cations through the

plasma membrane12). These reported data cited above may
suggest that both leucinostatin A and takaokamycin

(hormaomycin) act as ionophores against Plasmodia,
though no report is available on the mode of action of

takaokamycin.

Polyketomycin is structurally similar to dutomycin13),

an anthracycline antibiotic. The mode of action of

anthracycline antibiotics is well-known as the inhibitors

of nucleic acid synthesis. Recently, K. NAGAO et

al.,14) reported that DMI-2, a derivative of dutomycin,

showed strong inhibition of N6-methyladenine-DNA

methyltransferase. Polyketomycin may act as the inhibitor

of nucleic acid synthesis in Plasmodia.

Further studies on in vivo test and other biological

activities of leucinostatin A, polyketomycin and

takaokamycin are in progress.
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