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Abstract

The antimicrobial Photodynamic Therapy (aPDT) has been suggested to treat microbial infections, even those caused by
resistance microorganisms. In oral cavity, the aPDT has been used to treat infections on gum, root channel, or soft tissues. This

mini-review shows an overview of aPDT used for treat oral candidiasis in the palate.
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Introduction

Oral candidiasis (OC) is a fungal infection disease
mainly caused by fungi of the Candida genus. However,
other Candida species such as Candida glabrata, Candida
tropicalis, and Candida krusei have been associated with the
disease [1]. Clinically OC can show as white or red lesions
affecting gun, tongue, cheilitis, or palate [1,2]. The treatment
of the OC is mainly using antifungals such as fluconazole,
miconazole, amphotericin B, or nystatin [2,3]. Nevertheless,
the non-albicans fungal species can develop resistance to
conventional antifungals [4,5]. Furthermore, disinfectant
solutions and antiseptic mouthwashes have been associated
with tissue irritation [6].

Therefore, antimicrobial Photodynamic Therapy
(aPDT) has been suggested as an alternative to solve these
problems. In aPDT interact with a chemical compound
called Photosensitizer (PS), a light source in an adequate
wavelength for the PS, and oxygen [7,8]. Briefly, the PS -in
presence of oxygen- is stimulated by the light, following the
generation of free radicals that promote microbial death
[7,8]. In a standard procedure of aPDT, the microbial and the
PS are incubated in the dark for some time (Pre-Irradiation
Time), then, a light source is used at a different time to
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promote the reaction for microbial death [8,9].

Clinical Reports

Clinical reports of aPDT include the treatment of Denture
Stomatitis (DS), which is a type of fungal oral infection that
affect up to 70% of denture wearers [10]. The risk factors
for developing the DS include denture wear, poor hygiene of
dentures, patients who sleep wearing the denture, external
factors as radiotherapy, chemotherapy, and immune-
compromised patients [5,10]. Patients with a diagnosis of DS
have been reported burning, painful sensations, changes in
taste, and swallowing difficulty [10]. Clinically DS is classified
by the extension of the lesions by the Newton criteria, which
includes three types of DS: Type I is simple and localized
inflammation (pin-point hyperemia). Type Il -most common-
diffuse erythema and edema of palatal mucosa. Type III
granular inflammatory papillary hyperplasia [5,10].

Patients with diagnosis of DS were submitted to aPDT
mediated by Photogem as photosensitizer at 500 mg/L
[5,6]. In a study with 5 patients with the diagnosis of DS, the
individuals and their dentures in contact with the PS were
kept in the dark for 30 minutes. Then, the dentures and
palates were irradiated with blue light at 455 nm by 37.5
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J/cm? and 122 J/cm? respectively, for 15 days thrice per
week. The authors observed that in 4 of 5 patients the DS
was resolved [5]. In another study [6], aPDT was evaluated
in smokers and non-smokers patients with DS diagnosis
using Photogem at 500 mg/L as PS associated with 12 J/cm?
of light dose [6]. The aPDT promotes a significant decrease
in colony count in both groups evaluated, additionally, the
non-smokers showed a lower amount of fungi compared to
smokers [6].

The effect of aPDT mediated by Photodathazine®
(another type of PS) at 200 mg/L associated with PIT 20
minutes and irradiation with 50 J/cm? (660 nm light) on
palate and denture was compared to Nystatin oral suspension
(100,000 1U/mL) applied 4 times per day by 15 days. Both
treatments were effective in promoting wound healing of
the palate. Nevertheless, the aPDT was more effective than
nystatin in promoting microbial death, since a significant
difference was observed at baseline and final treatment in
patients treated with aPDT, by the contrary, there was not a
significant difference in baseline and final the treatment in
patients treated with the antifungal [10].

Besides DS the aPDT has been evaluated in
immunosuppressed patients with a diagnosis of oral
candidiasis [11-13]. A patient submitted to immune
suppression because of hematopoietic cell transplantation
developed oral candidiasis resistance to micafungin in a
patient with grade-III mucositis with ulcerative lesions
on the palate -pseudomembranous candidiasis- [11]. The
patient was submitted to aPDT mediated by methylene
blue at 0.01% that was sprayed on the palate followed PIT
for 3 minutes and irradiated with 178 J/cm? of light dose
(wavelength at 660 nm). After 3 days the mucosa health was
improved [11].

A pediatric patient submitted to head and neck
radiotherapy by Undifferentiated Mesenchymal Neoplasm
in the right masticatory space showed white lesions on the
palate. The palate of the patient was incubated with 0.05%
of methylene blue and following irradiated with red light (35
J/cm?). The painful symptoms disappear after 12 days, also,
was observed complete wound of palatal mucosa [12].

In a study Du M, et al. [13], patients with oral candidiasis
associated with AIDS were submitted to aPDT mediated by
methylene blue at 400 uM or 600 pM using light at 633 nm
(37.29 J/cm?) in two sessions. Both concentrations of PS
promoted wound healing of oral mucosa [13].

Conclusion

Asobservedinthisbriefreview the aPDT has the potential
to treat oral fungal infections. However, the protocols should
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be carefully reviewed before to establish the aPDT as a viable
clinical alternative to treat oral infections.
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