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Introduction
Overuse of antibiotics and failure to apply basic infection

control policies and procedures have contributed to the
increasing multidrug resistance of many nosocomial
pathogens [1]. Therapy for methicillin-resistant
Staphylococcus aureus (MRSA) and Pseudomonas
aeruginosa, major causes of life-threatening nosocomial
infections, are problematic because of the propensity for
multiple-drug resistance [2]. One way to overcome the
problems of the emergence of resistance is to use new
antimicrobial agents and combinational therapy. [3,4].

Defensins, cationic antimicrobial peptides, have been
isolated from numerous organism [5]. Novel 43-mer insect
defensins were isolated from Oryctes rhinoceros [6], and
four 9-mer peptides were designed and synthesized on the
basis of these defensins. These 9-mer antimicrobial
peptides have amphipathic conformations and maintain the
same antimicrobial mechanism of the original [7] and have
stronger antimicrobial activity, a wider antimicrobial
spectrum and no hemolytic activity [8] These cationic
antimicrobial peptides show cytotoxicity to bacteria but not
to normal mammalian cells, because they can bind and
permeate the negatively charged outer membrane of
bacteria better than the predominantly zwitterionic
membrane of normal mammalian cells [9,10].

Previous study showed the outer membrane of cancer
cells contains more 3-9%
of negative charge than
that of normal eukaryotic
cells [11]. This suggests a
possibility that these D-9-
mer cationic peptides may
show toxicity against
cancer cell line. Actually,
s o m e  a n t i m i c r o b i a l
peptides have been shown
to act   against different
types of cancer cells
[12,13]. In this study,
anticancer activity of novel
diastereomeric
antimicrobial peptides was
investigated.
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Results and Discussion
The in vitro activity of four polycationic 9-mer peptides

derived from insect defensins alone, and combined with
clinically used antibiotics, was investigated against MRSA
and P. aeruginosa. These bacteria were more susceptible
to the D-9-mer peptides (diastereomer) composed of only
D-amino acids (MIC range: 20-100 µg/ml) than to the L-9-
mer peptide composed of only L-amino acids (MIC range:
400-800 µg/ml) (Table 1). Furthermore, D-9-mer peptides,
named D-peptide A, B, C and D, exhibited synergic and
additive effects in combination with antibiotics (Table 2).
Interestingly, an increase in bacterial resistance to
antibiotics was observed whereas resistance to D-9-mer
peptides was not observed, even when bacteria were
cultured in medium containing these antimicrobial
peptides and antibiotics for several hundred generations
(MRSA: 200 generations and P. aeruginosa: 1000
generations). Moreover, one D-9-mer peptide showed
continuous synergy in combination with piperacillin
against P. aeruginosa during cultivation.

Furthermore, the D-9-mer peptides, especially D-peptide
B, exhibited higher anticancer activity against the mouse
myeloma cell line, P3-X63-Ag8.653 (IC50 = 35 µM, MIC
= 80 µM) (Table 3). Scanning electron microscopy
revealed D-peptide B specifically disrupted myeloma
membrane construction without any effects on normal
bone marrow cells (Fig. 1). Synergic growth inhibitory
activity against myeloma was observed in combinations of
D-peptide B and Dexamethasone (Table 4). Antigenicity of
D-peptide B was not observed even with repeated
administrations of the peptide to mice. These results
suggest D-9-mer peptides are promising candidates for
novel antimicrobial and anticancer drugs in topical or
systemic therapy for nosocomial infections and myeloma.
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