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Table 1. Comparison of the characteristics of animal models

Silkworm Wax moth Drosophila Nematode Zebra fish Mouse

Body size 2-5cm 3—4 cm 1-3 mm 1 mm 5cm 5-10 cm
Movement Slow (not fly) Fast (fly) Slow (fly) Swim Swim fast Fast, bite and jump
Rearing Easy and many Easy and many Easyand many  Easyand many  Easybut not many Easy but not many
Cost Cheap Cheap Cheap Cheap Not cheap Expensive
Injection of Easy Easy Difficult Very difficult Easy Easy
sample
Ethics Free Free Free Concerned Concerned
Genetic Almost Not homogenous Homogenous Homogenous Not homogenous Homogenous
background homogenous
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Table 2. Therapeutic effectiveness of antibiotics in the silkworm model

Antibiotics

Tested strain

EDso (mg/kg * animal)

Silkworm Mouse
Teicoplanin 0.3 0.1
Vancomycin 0.3 1
Minocycline Staphylococcus aureus MSSA1 4 1
Flomoxef 0.2 0.3
Linezolid 9 4
Amphotericin B 1 0.05
Micafungin Aspergillus fumigatus TIMM2920 2 0.5
Itraconazole 10 29

Silkworms were infected with S. aureus (3.0 X 107 cfu/larva) and A. fumigatus (1.0 X 10° cells/larva),
and then injected with each antimicrobial agent. The EDso values in the silkworm model were de-

termined from the survival curves and compared with those in mice cited in references 4 and 17.
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Fig. 2. Structures of antimicrobial agents identified using the silkworm model
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Identification of novel antibiotics using a silkworm model

Hiroshi Hamamoto
Teikyo University Institute of Medical Mycology, 359 Otsuka, Hachio-ji, Tokyo, Japan

Development of novel antibiotics is desirable to combat antimicrobial resistance. Due to the availability
of only a limited number of antifungal agents for clinical use, the clinical demand of antifungal agents has
not yet been met. However, very few novel antimicrobials with novel mechanisms of action are in the de-
velopment pipeline. Therefore, a new screening system to evaluate the therapeutic effectiveness of candi-
date samples is desirable to identify novel therapeutic antibiotics. For this purpose, we established a sys-
tem for evaluation of the therapeutic effectiveness of antibiotics using silkworm infected with bacteria or
fungi. We have now successfully identified a few antibiotics with novel structures and new mechanisms of
action using a silkworm model for screening candidate compounds. In this review, I shall introduce the
merits of the silkworm model and our achievements in the area of development of antibiotics.
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