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Fig. 1. Effects of chitin, chitosan and oligochitosan on the antimicrobial activities of CAM/RFP against intramacrophage
MAC organisms. Murine PECs were cultured for 3 days with or without test adjuncts and the resulting M¢ monolay-

ers were infected with MAC. Infected M¢s were cultured in the presence or absence of CAM/RFP at Cmax doses.
Symbols: O, control; 2, test adjuncts (10 ug/mL); [], test adjuncts (100 ug/mL); @, CAM/REFP; A | test adjuncts
(10 ug/mL) + CAM/RFP; B, test adjuncts (100 ug/mL) + CAM/RFP.

*: Significantly different from control at P < 0.05 [ANOVA with Bonferroni posttest].

#: Significantly different from CAM/RFP at P < 0.05 [ANOVA with Bonferroni posttest].
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Fig. 2. Effects of chitin and chitosan on the antimicrobial activity of CAM/RFP in MAC-infected mice.
Infected mice were given continuous access to distilled water or solutions containing the test ad-
juncts at concentrations of 1 mg/mL (chitin) or 6.25 mg/mL (chitosan) (internal doses, 0.19
g/kg/day and 1.07 to 1.29 g/kg/day, respectively). CAM/RFP were given subcutaneously once daily,

six times per week.

*: Significantly different from 7-week control at P < 0.05 [ANOVA with Bonferroni posttest].
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Effects of chitin, chitosan, and oligochitosan on the antimicrobial activity
of clarithromycin in combination with rifampicin against
Mycobacterium avium complex within mouse peritoneal macrophages

Katsumasa Sato, Chiaki Sano, Toshiaki Shimizu and Haruaki Tomioka

Department of Microbiology and Immunology, Shimane University School of Medicine,

89-1, Enya-cho Izumo, Shimane, Japan

Since Mycobacterium avium complex (MAC) infections are refractory, the development of new drugs with
strong anti-MAC activity or therapeutic regimens using ordinary antimycobacterial drugs in combination
with immunoadjuncts is urgently desired. In this study, we studied the effects of chitin, chitosan, and oligo-
chitosan, which exhibit immunopotentiating activity, on the antimicrobial activity of clarithromycin
(CAM) in combination with rifampicin (RFP) against MAC organisms replicating within murine peritoneal
macrophages (M®s). Murine peptone-induced peritoneal exudate cells were cultured for 3 days with or
without chitin, chitosan, or oligochitosan at concentrations of 10 g/mL to 100 u g/mL and washed with 2%
FBS-HBSS; the resulting M®s were then infected with MAC. When MAC-infected cells were cultured in the
presence or absence of CAM/RFP at Cmax doses (CAM, 2.3 ug/mL; RFP, 6.2 ug/mL) for 7 days, CAM/RFP
significantly eliminated the intracellular organisms within M®s. Although chitin, chitosan and oligochitosan
alone did not inhibit intramacrophage bacterial growth, chitin and chitosan, but not oligochitosan, potenti-
ated the bactericidal activity of CAM/RFP against intracellular MAC organisms. Next, chitin and chitosan
were examined for their effects on the therapeutic activity of CAM/RFP against MAC infection in mice. Chi-
tin and chitosan did not increase the anti-MAC therapeutic activity of CAM/RFP.



