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New approach for the pathogenesis -~dependent therapy of infectious diseases

Keizo SATO
Department of Clinical Biochemistry, School of Pharmaceutical Sciences, Kyushu University of

Health and Welfare

Recently, we need to change the acknowledgement of therapeutic focus of infectious diseas-
es, from the only anti-microbial therapy to the pathogenesis-dependent combined therapies. In
this paper, we evaluated the therapeutic effect of macrolides in a P. aeruginosa-induced mouse
model of pneumonia and examined mechanism of erythromycin related to oxidative stress.
On the other hands, there are many lines of evidence that macrolide antibiotics have potent
immune-modulatory effects and inhibitory effects of bacterial products in the setting of infec-
tion, effects that may occur independently of direct bactericidal activity including effects on
neutrophil function, interleukin-8 production, sputum rheology, goblet cell hypersecretion, algi-
nate biofilm production by P. aeruginosa, and anti-pseudomonal activity. As results, we found
the possibilities of pathogenesis-dependent combined therapies using macrolides. Macrolides
improved survival rate, histopathologic features, in this model. Free radical production was
decreased significantly by macrolides treatment in our P. aeruginosa-induced model of pneu-
monia. Xanthine oxidase activity in infected mice was decreased by erythromycin treatment.
We suggest that macrolides has a therapeutic effect in a mouse model of pneumonia caused
by P. aeruginosa via inhibition of lipid-derived free radical by xanthine oxidase. Conclusively,
in future, we need to find many kinds of therapeutic focuses of infectious diseases as a treat-

ment to target.
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Fig. 1 Changing the therapeutic focus.
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Fig. 2 In vivo free radical production of P. ae-
ruginosa infected lung in mice.

&, BiRCT7) =5 I ANVDOERDRED LN
72 (Fig. 2A). 3512, ABERKOADEET
X, 7=V ANIRIETLALERIN Do
7z (Fig. 2B). LT, ZO7Y—F VA IVAER
i, MEMENICERETH o7z (Fig. 20). EH1,
NADPH oxidase KO ¥ A% INOS KO ¥ A
AT, BILAMLAOERERL %225 Y0V
BEAEFNT L72& 2%, NADPH oxidase 2 54
W & b superoxide & xanthine oxidase 2 & %
superoxide 23 E 2o fEEE T, INOSRIF AT ¥ —
BTV LR INS (Fig.3). F/2, &
DG I HNVERDINY — 2 LSRR, FE
FICRAMHET S & RSN,

—F, ryyRAu~<wf vy, aFyAuvA Y

’ i p<0.01

g .

& 8 8

%inhibition of free radical production

PA PA PA PA PA PA
+iNOS  +uncacid +NADPH +allopurinol + desferal
KO oxKo

Keizo Sato Sato, K. et al. Free Radical Res. 46, 645-655, 2012

Fig. 3 The effects of modulating agents and
KO mice against the free radical produc-
tion in lung from P. aeruginosa infected
mice.
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Fig. 4 Novel rections of macrolides for the bac-

terias.
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Fig. 5 Novel reactions of macrolides for the
host.
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Fig. 6 Macrolide reduced the free radical pro-
duction and improved the survival rate
in P. aeruginosa infected mice.
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