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Photodynamic diagnosis and treatment for local multiple-drug-resistant bacterial inf
ection using photosensitizers that preferably accumulate into bacteria.
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With an established murine intractable MRSA arthritis model using bioluminescent M
RSA and resin microparticle, we examined both therapeutic and preventive effect of PDT using methylene blu
e. Although bioluminescent intensitg of MRSA was not diminished immediately after PDT, it was gradually de
creased for 6 days after PDT. The therapeutic effect was lost by intravenous administration of anti-neutro
phil antibody. Moreover, pre-conditioning PDT on the normal knee joint prevented an exacerbation of MRSA i
nfection of the knee joint. The preventive effect was also lost by intravenous administration of anti-neut
rophil antibodK. On the other hand, an adjuvant use of antibiotics for MRSA either linezolid or vancomycin
exerted no enhancing effect of MB-PDT, suggesting that they might have inhibited the PDT induced accumula
ting effect of neutrophils into infected lesions.
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Fig. 1. Images of the bioluminescent MRSA-
infected left knee joint of the MRSA arthritis
model(3).
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Fig. 2. a: Time course series of bioluminescent
images after therapeutic PDT (Th-PDT) in each
irradiation energy group. b: A line graph of time
courses of bioluminescent intensity after Th-PDT
in each irradiation energy group. c: Comparison
of the area under the RLU curve (AUC) indicated
inb. n=5 each. *P <0.05, **P <0.01(3)
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Fig. 3. Comparison of time courses of the
bioluminescent intensity in the PS-IR- group, the
anti-GR-1 antibody + Th-PDT (50 J/cm2) group
and the Th-PDT (50 J/cm2) group. n =5 each.
**P <0.01(3)
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Fig. 4. a: Time course series of bioluminescent
images after preventive PDT (Pre-PDT) in each
group. b: A line graph of time courses of
bioluminescent intensity after Pre-PDT in each
group. c: Comparison of the area under the RLU
curve (AUC) of the data indicated in b. n =5 each.
*P <0.05, **P < 0.01(3)
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Fig. 5. Comparison of time courses of
bioluminescent intensity in the PS-IR- group, the
anti-GR-1 antibody + Pre-PDT (-1d) group and
the Pre-PDT (-1d) group. n = 5 each. *P <0.05,
**P<0.01(3)
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Fig 7. Mean (= SE) bioluminescent intensity
values in the six groups (n=5 each) measured over
the course of the study. * P<0.05; ** P<0.01
(compared with the value at day 1 in each

group) 1P<0.05;  P<0.01 (compared with
PDT only group) (4)
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