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Background - Staphylococcus pseudintermedius is the most common cause of bacterial skin infections in dogs.
Meticillin-resistant infections have become more common and are challenging to treat. Blue light phototherapy
may be an option for treating these infections.

Hypothesis/Objectives — The objective of this study was to measure the in vitro bactericidal activity of 465 nm
blue light on meticillin-susceptible Staphylococcus pseudintermedius (MSSP) and meticillin-resistant Staphylo-
coccus pseudintermedius (MRSP). We hypothesized that irradiation with blue light would kill MSSP and MRSP in
a dose-dependent fashion in vitro as previously reported for meticillin-resistant Staphylococcus aureus (MRSA).

Methods - In six replicate experiments, each strain [MSSP, n=1; MRSP ST-71 (KM1381) n = 1; and MRSA
(BAA-1680) n = 1] were cultivated on semisolid media, irradiated using a 465 nm blue light phototherapeutic
device at the cumulative doses of 56.25, 112.5 and 225 J/cm? and incubated overnight at 35°C. Controls were
not irradiated. Colony counts (CC) were performed manually. Descriptive statistics were performed and treat-
ment effects assessed using the Wilcoxon—-Mann-\Whitney rank-sum test. Bonferroni-corrected rank-sum tests
were performed for post hoc analysis when significant differences were identified.

Results — There was a significant decrease in CC with blue light irradiation at all doses for MRSA (P = 0.0006)
but not for MSSP (P = 0.131) or MRSP (P = 0.589).

Conclusions — Blue light phototherapy significantly reduced CC of MRSA, but not of MSSP or MRSP. The mech-
anism for the relative photosensitivity of the MRSA isolate is unknown, but is hypothesized to be due to an
increased concentration of porphyrin in S. aureus relative to S. pseudintermedius, which would modulate blue

light absorption.

Introduction

Staphylococcus pseudintermedius is a common com-
mensal and opportunistic pathogen of the skin of dogs
and is the most common cause of bacterial skin infec-
tions.! In recent years, meticillin-resistant S. pseudinter-
medius (MRSP) infections have become much more
common.? The prevalence in the USA of MRSP in clinical
samples from dogs with canine pyoderma ranges from
15.6 t0 38.2%.%* With the emergence of MRSP the num-
ber of oral antimicrobial drugs to which bacterial isolates
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are susceptible is limited, often leading to pharmacothera-
peutic choices that have profound adverse effects or are
reserved for human infections.® Topical antimicrobial ther-
apy has been shown to be effective for treatment of
some MRSP infections,® but these treatments can be
time consuming and inconvenient for owners. There is a
need to develop new therapies to treat these infections
that are both effective and have minimal adverse effect
potential.

Photostimulation is the use of light to activate biological
cells or tissues. Therapy with photostimulation is called
phototherapy, light therapy or photomodulation. Photo-
stimulation can be performed using light emitting diodes
(LEDs) which produce a narrow spectrum of light in an
incoherent manner, where the light is randomly spread
out once emitted from the light source.” LEDs have differ-
ent depth of penetration based on their wavelength and
can affect cellular metabolism by triggering intracellular
photobiochemical reactions.” Wavelengths available in
commercial LED units include ultraviolet (100-400-nm),&°
blue (400-470-nm)’, yellow (570-590-nm)’, red (630-
700-nm)’ and infrared (800-1200-nm).” The deepest tar-
get of LED light penetration varies. In humans blue light
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targets the epidermis (less than 1 mm), yellow light the
papillary dermis (0.5-2 mm), red light the adnexa
(2-3 mm) and infrared light (6-10 mm) both the adnexa
and reticular dermis.” These depth penetrations would be
expected to be similar in animal skin.

Blue light phototherapy has been shown to be a treat-
ment option for bacterial infections. Although the exact
mechanism is unknown, blue light is thought to excite
intracellular porphyrins and produce cytotoxic reactive
oxygen species (ROS).’° These ROS have an antimicro-
bial effect on the bacteria, but are not detrimental to the
host cells."® Blue light phototherapy has been shown to
be bactericidal against Staphylococcus species in vitro.! ™'
A dose-dependent bactericidal effect was observed on
Staphylococcus aureus, with the greatest reduction of
bacteria (62%) at the highest dose of 15 J/cm? using
470 nm blue light."" Optimal doses of 470 nm blue light
phototherapy have been reported to be between 55 and
220 J/cm?,  resulting in  90.4-100% reduction of
MRSA."""* The bacterial densities of MRSA in these
studies ranged from 3 x 10° colony forming units (cfu)/
mL up to 7 x 10° cfu/mL.'>" Higher densities
(7 x 10° cfu/mL), reflecting increasing bacterial loads,
required higher doses.'?

Because blue light phototherapy has been shown to be
effective in killing bacteria associated with human staphy-
lococcal infections, it may be a useful adjunctive or sole
therapy option for staphylococcal infections in dogs,
specifically meticillin-resistant infections. As there are no
published studies evaluating the bactericidal effect of
blue light phototherapy on MRSP or meticillin-susceptible
S. pseudintermedius (MSSP), the objective of this study
was to determine the in vitro bactericidal activity of
465 nm blue light on MSSP and MRSP. We hypothesized
that irradiation with 465 nm blue light would suppress
growth of MSSP and MRSP in a dose-dependent manner,
as reported previously for MRSA."314

Materials and methods

Bacterial isolates and culture

A sequence-typed strain of MRSP ST-71 (KM1381), a sequence-
typed strain of USA300 MRSA (BAA-1680) and an untyped clinical
MSSP isolate were selected for use as the test isolates. The MRSP
ST-71 (KM1381) isolate was obtained from the University of Ten-
nessee College of Veterinary Medicine bacteriology laboratory in
Knoxville, TN, USA."®"® The USA300 reference strain of MRSA was
obtained from American Type Culture Collection (ATCC® BAA-
1680)." The clinical MSSP isolate was speciated using Matrix
Assisted Laser Desorption lonization Time-of-Flight (MALDI-TOF)
mass spectrometry.'® A standardized inoculum of 15 ulL of approxi-
mately 10% cfu/mL of each isolate was spread plated onto 35 mm
petri dishes containing tryptic soy agar (TSA). This plate size was cho-
sen to attain uniform irradiation as the blue light was emitted from an
opening that was approximately 25 mm in diameter. Briefly, a 0.5
McFarland standard suspension (approximately 108 cfu/mL concen-
tration) was made for each isolate in sterile water. Ten-fold serial dilu-
tions were performed by placing 40 ulL of the bacterial suspension in
360 pl of sterile phosphate buffered saline (PBS) to reach a final dilu-
tion of approximately 10* cfu/mL. Dilutions were obtained to achieve
a range of 10-100 cfu on the 35 mm TSA plates. Plates for the treat-
ment groups (MSSP, MRSP and MRSA isolates) were inoculated
with 15 pL of the 10* cfu/mL dilution and spread onto the plates.
Control plates for each isolate were spread in the same manner.
After inoculation, the treatment group plates were irradiated with
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blue light (see below) and incubated overnight at 35°C in ambient air.
Plates for the controls were not irradiated prior to incubation. Incuba-
tion conditions (time and temperature) were identical for control and
treated plates.

Blue light irradiation

A 465 nm blue light therapeutic device (MR4 ACTIVet PRO™ device,
Multi Radiance Medical®; Solon, OH, USA) was used for all irradia-
tions (Table 1). The device was clamped approximately 6 mm above
the TSA plates for even dispersion of light across the inoculated area
(Figure 1). Treatment groups (MSSP, MRSP and MRSA) were irradi-
ated once with the following doses: 56.25 J/cm? (15 min exposure),
112.5 J/ecm? (30 min exposure) and 225 J/cm? (60 min exposure).
The controls were not irradiated. The three doses were chosen
based on a previous study in which irradiation of USA300 MRSA
(ATCC® BAA-1680) with 470 nm blue light at 55, 110 and 220 J/cm?
produced 69-92%, 80-100% and 100% suppression of bacterial
growth, respectively.'® Each dose was repeated in sextuplicate for
each isolate. Colony counts (the total numbers of colonies on each
individual plate; CC) were performed manually.

Statistical analysis

Descriptive statistics were generated for CC for control and treat-
ment groups at each dose and the data were tested for distribution
and normality by visual inspection and with the D'Agostino — Pearson
test (MedCalc® for Windows, v15.0; Ostend, Belgium). As data were
not normally distributed, the results are displayed as medians,
interquartile ranges and ranges (MedCalc® for Windows, v15.0) and
percentage reduction for CC.

Data for each of the three doses was also combined for each bac-
terial isolate and the control and treatment groups were then com-
pared using a Wilcoxon-Mann-Whitney rank-sum test (SPSS IBM
ve24; Armonk, NY, USA). When a significant difference was identi-
fied, Bonferroni-corrected rank-sum tests (SPSS IBM v24) were per-
formed at each dose for post hoc analysis. Statistical significance
was set at P < 0.05.

Results

The median CC and percentage reduction of the treat-
ment groups (MSSP, MRSP, MRSA) after irradiation with
465 nm blue light at 56.25, 112.5 and 225 J/cm? are
shown in Table 2. The percentage reduction of CC was
greatest for MRSA at all doses, reaching 100% at the two
highest doses. In contrast, the percentage reduction of
CC for MSSP and MRSP was minimal with the maximum
reduction found at the highest dose (225 J/cm?) of 11.7%
for MSSP and 21.2% for MRSP.

Table 1. Properties of the blue light phototherapeutic device (MR4
ACTIVet PRO™, Multi Radiance Medical®; Solon, OH, USA)

Number of blue LEDs 3

Wavelength of blue LEDs (nm) 465 (+£10)

Mode Continuous
Average optical output (mW) — each LED 83.33

Power density (mW/cm?) — each LED 111.11

Energy density (J/cm?) — each LED 100, 200, 400
Dose (J) —each LED 75, 150, 300
Spot size of blue LED (cm?) 0.75

Magnetic Field (mT) 45

Irradiation time (s) 900, 1800, 3600
Total dose (J) 225, 450, 900
Aperture of device (cm?) 4

Energy density at aperture (J/cm?) 56.25, 112.50, 225.00
Power density at aperture (m\W/cm?) 62.50

Energy density at aperture and irradiation times used in the study are
in bold.
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Figure 1. The 465 nm blue light therapeutic device (MR4 ACTIVet
PRO™ device, Multi Radiance Medical®; Solon, OH, USA) irradiating
a 35 mm petri dish containing tryptic soy agar plated with a bacterial
isolate.

The effects of dose on CC for the treatment groups is
shown in Figure 2; there was a significant difference in
CC for MRSA between treatment and control groups at
each dose (P = 0.006).

A significant reduction in combined median MRSA CC
after treatment (P < 0.0005) for all doses was present.
There was no significant reduction in median CC after irra-
diation for MSSP (P = 0.131) or in median CC for MRSP
(P = 0.589) (see Table S1 in Supporting Information).

Representative plates are depicted in Supporting Infor-
mation Figure S1.

Discussion

Blue light 465 nm phototherapy significantly reduced CC
for MRSA, but not for MSSP or MRSP. An earlier study
using 470 nm blue light phototherapy reported a signifi-
cant dose-dependent reduction in MRSA colony counts
with 90.4% of the colonies killed at a dose of 55 J/cm?."
However, 100% reduction was not obtained, even at the
highest dose tested (60 J/cm?)." Our study had similar
results for MRSA with a 93.3% CC reduction at 56.25
Jicm? In two other studies, 470 nm blue light sup-
pressed MRSA at 55 J/cm?; however, to achieve 100%
bacterial suppression irradiation had to be performed
twice for standard or less dense cultures. Denser cul-
tures, when irradiated once, required the highest dose of
220 J/cm? to achieve 100% kill.'*'® Likewise, in our

Blue light therapy for MSSP and MRSP

study, the two highest doses, 112.5 and 225 J/cm? were
required to achieve 100% reduction in CC for MRSA.

Although S. pseudintermedius is the most common
organism isolated in dogs with bacterial skin infections,’
MRSA infections are an emerging problem in veterinary
medicine.? 2% As hand-held LED blue light photothera-
pic devices are commercially available, blue light pho-
totherapy may be an effective option for treating MRSA.
Based on the results of our study, to achieve 100% Kkill,
treatment durations would need to be at least 30 min, so
this therapy would be best suited for localized rather than
generalized infections. The effect of factors such as hair
and organic debris need to be considered for use in vivo.
Clipping the hair and cleaning the skin over the area to be
irradiated with alcohol has been shown to increase the
depth of penetration of the light when a low-level laser
therapy probe was used on the flexor tendon in the
horse.2" In an in vivo mouse model of MRSA skin abra-
sion infections, 415 nm blue light delivered at 108 J/cm?
rapidly reduced the bacterial burden, suggesting the use
of blue light may be an option for treatment of MRSA skin
infections.??

Interestingly, the percentage CC reductions for MSSP
and MRSP were minimal, with the greatest reduction of
11.7 and 21.2% respectively at the highest dose of
225 Jjcm?. These results were not expected because
blue light phototherapy had been effective in vitro against
MRSA in previous studies'®'* and in ours. Although the
mechanism of action of blue light is not fully understood,
it is believed to excite intracellular porphyrins, thus gener-
ating the production of cytotoxic ROS that kill the bacte-
ria.’® Because porphyrins are a key factor in absorption of
blue light, it is possible that differences in the amount of
endogenous porphyrins between bacterial strains would
result in differences in blue light absorption and killing of
the bacteria. One study compared the difference in
absorption of visible light (400-800 nm) of two different
strains of S. aureus, one meticillin-susceptible strain
(MSSA) and one resistant strain (MRSA).?® The MSSA
strain had a maximum reduction in bacterial viability of
99.8% compared to 55.5% for MRSA. Porphyrins were
extracted and the relative fluorescence measured using a
spectrometer. The MSSA had a higher porphyrin concen-
tration and cytotoxic oxygen radical production compared
to MRSA which likely accounted for greater absorption of
light and a greater reduction of the bacteria.?® The relative
percentage production of porphyrin also has been mea-
sured in S. aureus using high performance liquid

Table 2. Median colony counts and percentage reduction for control group and treatment groups [meticillin-susceptible Staphylococcus pseudin-
termedius, meticillin-resistant S. pseudintermedius (KM1381) and meticillin-resistant S. aureus (BAA-1680)] after irradiation with 465 nm blue

light

MSSP MRSP (KM1381) MRSA (BAA-1680)

cC cC cc
Blue light dose CG TG % Red CG TG % Red CG TG % Red
56.25 J/cm? 29 27 6.9 23 25 —-8.7 67 45 93.3
112.5 J/cm? 31 28 9.7 295 29.5 0 72.5 0 100
225 J/em? 38.5 34 1.7 26 20.5 21.2 90.5 0 100
MSSP meticillin-susceptible Staphylococcus pseudintermedius, MRSP meticillin-resistant S. pseudintermedius, MRSA meticillin-resistant
S. aureus, CC (median) colony counts, CG control group (not irradiated), TG treatment group, % Red percentage reduction.
© 2017 ESVD and ACVD, Veterinary Dermatology 3
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Figure 2. Box plots showing the bacterial colony counts at each
dose (56.25, 112.5, 225 J/cm?) for the control (not irradiated) and
treatment groups (irradiated with 465 nm blue light) for (a) MSSP, (b)
MRSP (KM1381) and (c) MRSA (BAA-1680). Black circles and open
triangles represent the colony counts of each individual plate (grey
squares are outliers). There was a significant difference in CC for
MRSA between treatment and control groups at each dose
(P = 0.006). MSSP meticillin-susceptible Staphylococcus pseudinter-
medius, MRSP meticillin-resistant S. pseudintermedius, MRSA meti-
cillin-resistant S. aureus.

chromatography.?* To the best of the authors’ knowl-
edge, there are no studies of endogenous porphyrin con-
centration measurement in MSSP or MRSP.
Photodynamic therapy (PDT) is a treatment option that
involves photosensitization of a target using a topical or
systemic agent that is activated by light in the presence
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of oxygen and produces a cytotoxic reaction.?® PDT can
be performed using 5-aminolevulinic acid (5-ALA), a natu-
ral amino acid that is the precursor of a strong photosensi-
tizer, protoporphyrin IX within cells.?® 5-ALA can be
administered locally, systemically (intravenous and
intraperitoneal) and orally. 5-ALA-PDT combined with a
410 nm LED had an antibacterial effect on MRSA in vitro
with a 5 log;-unit decrease in organisms at 50 J/cm?. In
the same study, in a mouse model of MRSA-infected
wounds, the use of 5-ALA-PDT with a 410 nm LED accel-
erated wound healing and decreased bacterial counts on
the wound surface.?® 5-ALA-PDT may be an option both
in vitro and in vivo for MRSP and MSSP to help increase
bacterial kill.

In conclusion, blue light phototherapy significantly
reduced CC of MRSA, but not of MSSP or MRSP. The
mechanism for the relative photosensitivity of the MRSA
isolate is unknown, but is hypothesized to be due to an
increased concentration of porphyrin in S. aureus relative
to S. pseudintermedius, which would modulate blue light
absorption. Further studies are needed to measure the
concentration of porphyrins and assess porphyrin rele-
vance in blue light absorption in MSSP and MRSP, as well
as to assess the use of PDT combined with blue light for
MSSP and MRSP infections.
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Supporting Information

Additional Supporting Information may be found in the
online version of this article.

Figure S1. Representative culture plates of meticillin-sus-
ceptible Staphylococcus pseudintermedius (MSSP) (a—d),
meticillin-resistant S. pseudintermedius (MRSP) (KM1381)
(e-h) and meticillin-resistant S. aureus (MRSA) (BAA-1680)
(i-)) irradiated with 56.25, 112.5 and 225 J/cm? 465 nm
blue light. Control plates (a,e,i) were not irradiated.

Table S1. Combined median, interquartile range and
range of colony counts for control groups and treatment
groups [MSSP meticillin-susceptible  Staphylococcus
pseudintermedius, MRSP meticillin-resistant S. pseudin-
termedius (KM1381) and MRSA meticillin-resistant Sta-
phylococcus aureus (BAA-1680)] after irradiation with
465 nm blue light.

Contexte — Staphylococcus pseudintermedius est la cause la plus fréquente d'infection bactérienne
cutanée chez le chien. Les infections méticilline-résistantes sont devenues fréquentes et sont un défi
thérapeutique. La photothérapie en lumiere bleue pourrait étre une option dans le traitement de ces infec-

tions.

Hypotheses/Objectifs — L'objectif de cette étude était de mesurer I'activité bactéricide in vitro de la lumi-
ére bleue de 465 nm sur les MSSP (Staphylococcus pseudintermedius sensible a la méticilline) et MRSP
(Staphylococcus pseudintermedius résistant a la méticilline). Nous supposons que l'irradiation en lumiere
bleue pourrait tuer les MSSP et MRSP de maniére dose-dépendante in vitro comme précédemment décrit
pour les MRSA (Staphylococcus aureus résistant a la méticilline).

Méthodes - Dans six expérimentations répétées, chaque souche [MSSP, n=1; MRSP ST-71 (KM1381)
n=1; et MRSA (BAA-1680) n = 1] était cultivée sur milieu semi-solide, irradiée par un appareil photo-théra-
peutique en lumiére bleue de 465 nm & des doses cumulés de 56.25, 112.5 et 225 J/cm? et incubées 3
35°C pendant la nuit. Les controles n'étaient pas irradiés. Le comptage des colonies (CC) ont été réalisés
manuellement. Les statistiques descriptives ont été réalisées et les effets du traitement évalués par le test
Wilcoxon-Mann-Whitney rank-sum. Les tests de Bonferroni-corrected rank-sum ont été réalisés pour les
analyses post hoc lorsque des différences significatives étaient identifiées.

Résultats - |l y avait une diminution significative des CC en irradiation en lumiére bleue pour toutes les
doses pour MRSA (P=0.0006) mais pas pour MSSP (P=0.131) ou MRSP (P=0.589).

Conclusions - La photothérapie de lumiere bleue a significativement diminué le CC de MRSA mais pas de
MSSP ou MRSP. Le mécanisme pour la photosensibilité relative des souches de MRSA n’est pas connu
mais il est supposé qu'il pourrait étre di a une concentration accrue de porphyrine dans les S. aureus com-
paré S. pseudintermedius, qui régulerait I'absorption de la lumiére bleue.

© 2017 ESVD and ACVD, Veterinary Dermatology
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Resumen

Introduccion - Staphylococcus pseudintermedius es la causa mas comdn de infecciones bacterianas de la
piel en perros. Las infecciones resistentes a la meticilina se han vuelto mas comunes y son dificiles de tra-
tar. La fototerapia con luz azul puede ser una opcidn para tratar estas infecciones.

Hipotesisi/Objetivos — El objetivo de este estudio fue medir la actividad bactericida in vitro de 465 nm de
luz azul sobre Staphylococcus pseudintermedius (MSSP) sensible a la meticilina y Staphylococcus pseudin-
termedius resistente a meticilina (MRSP). La hipdtesis era que la irradiacion con luz azul mataria a MSSP vy
MRSP de forma dependiente de dosis in vitro como se ha descrito anteriormente para Staphylococcus aur-
eus resistente a meticilina (MRSA).

Métodos — En seis experimentos repetidos, cada cepa [MSSP, n = 1; MRSP ST-71 (KM1381) n=1; vy
MRSA (BAA-1680) n = 1] se cultivaron en medio semisdlido, se irradiaron utilizando un dispositivo fotote-
rapéutico de luz azul de 465 nm a dosis acumuladas de 56,25, 112,5 y 225 J/cm2 y se incubaron durante
toda la noche a 35°C. Los controles no fueron irradiados. Los recuentos de colonias (CC) se realizaron
manualmente. Se realizaron las descripciones estadisticas y se evaluaron los efectos del tratamiento utili-
zando la prueba de suma de rangos de Wilcoxon-Mann-Whitney. También se realizé una prueba corregida
de suma de rangos de Bonferroni para analisis post hoc cuando se identificaron diferencias significativas.
Resultados — Hubo una disminucion significativa de CC con irradiacién de luz azul en todas las dosis para
MRSA (P=0,0006) pero no para MSSP (P=0,131) o MRSP (P=0,589).

Conclusiones - La fototerapia con luz azul redujo significativamente el CC de MRSA, pero no de MSSP o
MRSP. ElI mecanismo para la fotosensibilidad relativa del aislado de MRSA es desconocido, pero se
supone que se debe a un aumento de la concentracion de porfirina en S. aureus en relacion con S. pseudin-
termedius, que modularia la absorcion de la luz azul.

Zusammenfassung

Hintergrund - Staphylococcus pseudintermedius ist die haufigste Ursache fiir bakterielle Hautinfektionen
bei Hunden. Methicillin-resistente Infektionen werden immer haufiger und sind eine Herausforderung bei
der Behandlung. Blaulichtphototherapie konnte eine Behandlungsoption fiir diese Infektionen darstellen.
Hypothese/Ziele - Das Ziel dieser Studie war eine Messung der in vitro bakteriziden Aktivitat des 465 nm
Blaulichts auf Methicillin-empfindliche Staphylococcus pseudintermedius (MSSP) und Methicillin-resis-
tente Staphylococcus pseudintermedius (MRSP). Wir hypothetisierten, dass eine Bestrahlung mit Blaulicht
MSSP und MRSP in einer Dosis-abhangigen Weise in vitro abtoten wirde, wie es schon friher fir Methi-
cillin-resistente Staphylococcus aureus (MRSA) beschrieben worden war.

Methoden - In sechs replizierten Experimenten wurde jeder Stamm [MSSP, n=1; MRSP ST-71 (KM1381)
n=1; und MRSA (BAA-1680) n= 1] auf halbfesten Medien kultiviert, und mit einer 465 nm starken photo-
dynamischen Blaulichteinrichtung mit kumulativen Dosen von 56,25; 112,5 und 225 J/em? bestrahlt und
Uber Nacht bei 35°C inkubiert. Die Kontrollen wurden nicht bestrahlt. Die Kolonien (CC) wurden manuell
ausgezahlt. Eine deskriptive Statistik wurde durchgeflihrt und Behandlungseffekte mittels Wilcoxon-Mann-
Whitney Rangsummentest beurteilt. WWenn signifikante Unterschiede identifiziert wurden, wurde der korri-
gierte Bonferroni Rangsummentest zur post hoc Analyse durchgefinhrt.

Ergebnisse - Es gab eine signifikante Verminderung der CC bei allen Dosierungen der Blaulichtbestrahlung
bei MRSA (P=0,0006), aber nicht bei MSSP (P=0,131) oder MRSP (P=0,589).

Schlussfolgerungen - Blaulichtphototherapie reduzierte die CC der MRSA, aber nicht jene von MSSP
oder MRSP, signifikant. Der Mechanismus der relativen Photosensibilitat der MRSA Isolate ist unbekannt,
aber es wird hypothetisiert, dass die Ursache in einer erhohten Konzentration des Porphyrins im S. aureus
im Vergleich zum S. pseudintermedius liegt, welche die Blaulichtabsorption modulieren konnte.
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Resumo

Contexto — O Staphylococcus pseudintermedius é o principal causador de infecgoes bacterianas em caes.
As infecgoes resistentes a meticilina vem se tornando um problema mais comum e de tratamento desafia-
dor. A fototerapia de luz azul pode ser uma opgao para o tratamento destas infecgoes.
Hipotese/Objetivos — O objetivo deste estudo foi mensurar a atividade bactericida in vitro de uma luz azul
de 465 nm em Staphylococcus pseudintermedius suscetiveis a meticilina (MSSP) e Staphylococcus pseu-
dintermedius resistentes a meticilina (MRSP). A nossa hipétese € de que a irradiagao com a luz azul elimi-
naria MSSP e MRSP in vitro, em um padrao dose-dependente como foi reportado anteriormente para
Staphylococcus aureus resistente a meticilina (MRSA).

Meétodos — Em seis experimentos em duplicata, cada cepa [MSSP, n=1; MRSP ST-71 (KM1381) n=1; e
MRSA (BAA-1680) n= 1] foi cultivada em meio semissdlido, irradiada com luz azul de 465 nm em um apa-
relho de fototerapia em doses cumulativas de 56,25; 112,5 e 225 J/cm? e incubados durante a noite a
35°C. Os controles nao foram irradiados. As contagens de colonias (CC) foram realizadas manualmente.
Foi realizada estatistica descritiva e os efeitos do tratamento foram avaliados utilizando o teste de Wilco-
xon-Mann-Whitney rank-sum. Os testes de Bonferroni-corrigidos rank-sum foram realizados para analise
post-hoc quando diferengas significativas foram identificadas.

Resultados — Houve uma reducao significativa nas CC com a irradiagao de luz azul em todas as doses para
MRSA (P=0.0006), mas nao para MSSP (P=0.131) ou MRSP (P=0.589).

Conclusoes — A fototerapia com luz azul reduziu as CC para MRSA, mas nao para MSSP ou MRSP. O
mecanismo para fotosensibilidade do isolado de MRSA ¢ desconhecido, mas suspeita-se que seja devido
a maior concentragao de porfirina em S. aureus, comparado ao S. pseudintermedius, que modularia a
absorgao da luz azul.
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