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ABSTRACT:

Photodynamic inactivation (PDI) has been highlighted as an alternative for the inactivation of
infectious agents mainly because it does not cause natural microbial resistance. The method
culminates in the formation of reactive oxygen species (ROS), which at high levels induce cell
death by photo-oxidation of biomolecules, when combinated a photosensitizer (PS), light and
molecular oxygen. In this work, the efficiency of the metallophthalocyanines AlTcPc and
ZnTcPc in the inactivation of Leptospira interrogans in vitro was tested. L. interrogans is the
infectious agent of leptospirosis, a zoonosis that leads to significant economic losses. The
bacteria is a mobile, aerobic, Gram-negative spirochete and can be disseminated by venereal
and transplacental routes, through urine, water and contaminated soil. The PDI was performed
by incubating a sample of bacteria with each PS (10 uM) for 1h without light. After, the
solution was diluted in EMJH medium (1:4) and cells were initially quantified in a
spectrophotometer (OD 600 nm). The samples and their duplicates were irradiated in
microtiter plate at an intensity of 180mW/cm? for 30min (500W halogen lamp - 470 to
750nm). An aliquot of each sample was added to 1 ml of EMJH medium at 29 °C for seven
days; quantified again in a spectrophotometer and evaluated by dark field microscopy. The
initial and final OD values of the samples treated with both PSs irradiated showed no
significant difference compared with controls samples (pure culture; PS under irradiation and
PS without irradiation). An analysis of dark field microscopy revealed a high motility in all
samples submitted to PDI. Being both anionic PSs, we believe that a low electrostatic
interaction with the phospholipids exposed on the bacterial membrane may have the cause of
the PS inefficiency. Furthermore, depending on the pH, the metallophthalocyanines can
aggregate, leading to a reduction in the production of singlet oxygen, known as the main
responsible for the cellular damage. Here, the aggregate state may have been influenced by
the pH of the culture medium used (pH 7.5 + 0.2), thus contributing to a lower photodynamic
action of the metallophthalocyanines against L. interrogans.
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