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Nowadays methicillin-resistant strain Staphylococcus aureus (MRSA) is one of the most
widespread multiresistant bacteria. Photodynamic inactivation (PDI) of microorganisms by
photosensitizers (PS) may be an effective and alternative therapeutic option against antibiotic-
resistant bacteria. The effectiveness of new PS cationic porphyrin Zn-TBut4PyP was tested on two
strains of S. aureus (MRSA and methicillin-sensitive S. aureus). It is shown that Zn-TBut4PyP has
high photodynamic activity against both strains.

Photodynamic inactivation — methicillin-resistant Staphylococcus aureus — cationic porphyrin

Ukpjuynudu  dbinhghthth  tquundwdp Yuymb  Staphylococcus  aureus owudp  (MRSA)
wdkbwnwpudsjws wynjhnkqhuntun puljnbphwutphg dbhu E hwdwpdnd: Uhypnopquthqutiph
$nunnphwdhly htwlupjugnudp ($P) $nunnubupphihquunpubph (dU) Yhpundwdp hwljwphn-
whljubph Gunidundp juynib puljnbphwtbph nld jupnn b hwinhuwbw wpynibun]bn b wgpln-
puwipughtt phpwwhuyh wwppbpul: Unp juwnhntughtt wnpbhphtt Zn-TBut4PyP-h wpynmiwyk-
wnnipniup thnpdwplyly kS aureus -h tplnt pnwdubph (MRSA b dtwnhghihth tjundudp qquyntt S.
aureus) ujundwdp: 8nyg k wipydky, np Zn-TBut4PyP-p tiplnt pnwdubph tjuwndwdp b gnigupbpmd £
pupdn dnuninphtwdhly wlnhynipnii:

Bnuinphliadhly phwlinpgugnid — dknpghiplih Gyundwdp juynih Staphylococcus aureus —

Gunnpnbiuyhli ynpphphh

B Hactosiiiee BpeMsi METUIMIUTMH-PE3UCTCHTHBIH mTaMM Staphylococcus aureus (MRSA)
SIBIISIETCS OJJHUM M3 HanOojliee PaclpoCTPAaHEHHBIX MOJIHPE3UCTEHTHHIX Oakrepuil. DoToarHaAMU-
yeckas uHakTuBauus (OAM) muxpoopranuzMoB ¢ nmpumeHeHHeM (orocencubmnuzaropos (PC)
MOXKeT OBITh 2P (PEKTUBHON U aTbTEPHATHBHOW TEPANEBTHYECKOH BO3MOKHOCTBIO MPOTHB yCTON-
YUBBIX K AHTHOMOTHKAaM OakTepwil. OQPQPEKTHBHOCTH HOBOTO KaTHOHHOro NopdupuHa Zn-
TBut4PyP Gbuta mporectipoBaHa Ha AByX mrammax S. aureus (MRSA u MeTHIMIIINH-1yBCTBH-
tespHOTO S. aureus). Ilokasano, uro Zn-TBut4PyP nposBiseT BEICOKYIO (OTOIMHAMUYECKYIO aK-
THUBHOCTb B OTHOLIEHHH 0OOUX IITaMMOB.

DomoouHamuyeckas UHAKMueayus — MemuyuiLIUH-pe3UCeHmHbolll
Staphylococcus aureus — kamuonnwlii nopgupun

MRSA causes major clinical problems. In the USA, the number of deaths due to MRSA
strains is equivalent to the total number of deaths from acquired immuno
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deficiency syndrome (AIDS), tuberculosis and viral hepatitis [1]. Currently the PDI of
microorganisms via photosensitizers (PS) is one of the most perspective directions for
destruction of antibiotic resistant microorganisms [4, 5]. PSs are dyes of natural or
synthetic origin, basically porphyrin-related compounds, which are able to generate
reactive oxygen forms under illumination [2, 5].

The current study is aimed at the investigation of differences in response to
photoinactivation between MRSA and methicillin-sensitive S. aureus (MSSA) strains.
The new cationic porphyrin Zn-TBut4PyP (Zn-meso-tetra-[4-N-(2'-butyl)pyridyl]por-
phyrin) was used as PS. Zn-TBut4PyP had an inner tetracationic charge and high quan-
tum yield of singlet oxygen generation (97 %) [3].

Bacterial suspensions consisting of 10° colony forming units (CFU) per milliliter
were incubated for 10 min in the dark at room temperature with PS of different
concentrations (from 0.001 to 1 pg/ml) and then irradiated 30 min with white light
(30 mW/cm?). Percent survival was performed by counting CFU from cells incubated
with a photosensitizer after irradiation and dividing it by the number of CFU from cells
incubated with a photosensitizer before irradiation.

Studies evaluating the susceptibility of photodynamic inactivation on sensitive
and resistant strains revealed that both strains were susceptible to photodynamic therapy
when the appropriate combination of photosensitizer and light was used. An incubation
with 1pug/ml Zn-TBut4PyP followed by illumination, yielded a 9 Log;o (100 %) decrease
in the viable numbers of MRSA and MSSA strains, indicating that the Zn-TBut4PyP had
a high degree of photodynamic inactivation (fig. 1).
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Fig. 1. Response of MRSA and MSSA strains to Zn-TBut4PyP-mediated PDI.
Each value is the mean from three independent experiments + standard deviation.

These data reinforce suggestions that PDI may be an alternative treatment for
localized infections caused by multidrug-resistant pathogens.
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