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THE EFFECT OF LIGHT WITH
DIFFERENT WAVELENGTHS
AND DIFFERENT PHOTOSENSITIZERS
ON THE EFFECTIVENESS
OF ANTIMICROBIAL PHOTODYNAMIC
THERAPY ON E. COLI AND CANDIDA
ALBICANS CULTURES (IN VITRO)

Background. The use of PDT (photodynamic therapy) is a
promising approach for treating microbial dysbiosis in the
oral cavity. Purpose. 7o investigate the in vitro effect of
monochromatic light (red, green, blue, and violet) with a
power density of 3 mW/cm? and power of 25 mW, combined
with photosensitizers (1% methylene blue solution, 0.35%
dimegine solution, and 0.5% photoditazine solution), on
E. coli and Candida albicans cultures with 3 and 5-minute
exposures. Materials and Methods. 24-hour bacterial
cultures were treated with photosensitizers and exposed to
monochromatic LED radiation. The microbial count was
assessed after 48 hours. Results. Light exposure alone
and photosensitizers alone (dimegine and photoditazine)
do not inhibit the growth of microbial cultures; only the
1% methylene blue solution suppresses colony growth.
PDT (green, blue, and violet light) with dimegine and
photoditazine delayed E. coli colony growth, with the best
results seen after a 5-minute exposure to violet light. In
contrast, PDT with methylene blue resulted in no colony
growth. PDT (across red, green, blue, and violet lights)
inhibited Candida albicans colony growth, increasing
in effectiveness in the following order: dimegine,
photoditazine, and methylene blue. This inhibition was
proportional to the exposure time. Conclusions. The
independent effect of light radiation or treatment with
photosensitizers (dimegine and photoditazine) does
not inhibit the growth of E. coli and Candida albicans
cultures. PDT (green, blue, and violet light) with dimegine
and photoditazine inhibits E. coli colony growth; the best
outcome occurs with a 5-minute exposure to violet light.
When using PDT (red, green, blue, and violet light) with
methylene blue, E. coli colony growth is absent. Inhibition
of Candida albicans colony growth occurred under red,
green, blue, and violet light with photosensitizers in the

following order of effectiveness: dimegine, photoditazine,

methylene blue. This inhibition is proportional to the
exposure time.

Key words: photodynamic therapy, monochromatic LED
radiation, Dimegin, Photoditasin, Methylene Blue, E. coli,
Candida albicans.
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BILJINB CBITJIA 3 PI3HOIO
JTOBKHUHOIO XBUJII TA PI3HUX
®OTOCEHCUBLII3ATOPIB HA
E®EKTUBHICTb AHTUMIKPOBHOI
®OTOJNHAMIYHOI TEPAIIII HA
KYJIBTYPHU E. COLI TA CANDIDA
ALBICANS (IN VITRO)

AKTyaJdbHiCTh. Bukopucmanus @UT (pomodunamiuna
mepanis) € nepcneKmusHolo Osl NiKY8AHHs MIKPOOHO2O
oucoaxmepioszy 6 nopodicHuti poma. Meta. Buguumu in
Vitro Oir0 MOHOXPOMHO2O C8Ima (YepsoHe, 3eieHe, CUHE
ma ¢hionemose) i3 winonicmio nomyvx’crocmi 3 mBm/cm?
ma nomyoicnicmio 25 mBm i3 ¢homocencubinizamopamu
(1%-11 po3uun memunenosoco cunvoeco, 0,35%-i posuun
oumeeiny ma 0,5%-ii posuun omooumasumy) Ha Kyio-
mypu E. coli ma Candida albicans 3 excnosuyicio 6 3 ma
5 xeunun. Matepianu Ta meToan. Bupouwjeri 00006i Kyib-
mypu 06pobnAnu omocencudinizamopamu ma 6NAUBAIU

MOHOXPOMHUM CEIMAO0OI0OHUM SUNPOMIHIOBAHHSM, OOJIK
KIIbKOCMI MIKPOOp2anizmie oyinosanu uepes 48 eoounu.
Pesyabratu. Camocmiiina dis céimna i pomocencudini-
3amopis (Oumein ma homooumasum) He NPpUSHiUYe picm
KYIbmyp Mikpoopeanizmie, mineku 1%-1i pozuun memuie-
H08020 CuHb020 cmpumye picm kononiu. @/T (3enene, cune
i Ghionemose ceimno) 3 oumeinom ma GomooumasuHom
sampumyeana picm konoriti E. coli i kpawii pezynomam
3a excnozuyii 8 5 xeunun i 0ii’ pionemosoeo ceimaa, y pasi
QT 3 memuneHo8uUM CUHIM picm KonoHil giocymuiu. @UT
(uepsoHe, 3eneme, cuue i ¢hionemose ceimio) 3ampumy-
eana picm xononiu Candida albicans ¢ makomy nopsoxy:
oumezin, pomooumasum, MemuieHosull CUHIl, 60HA NPO-
nopyitina yacy excnosuyii. BucuoBku. Camocmitina Ois
CBIMI08020 BUNPOMIHIOBAHHS 1l 0OpOOKA homocercudini-
samopamu (Oume2in ma omooumasun) He NPUSHIYYOMb
picm kynomypu E. coli ma Candida albicans. @®/T (3enene,
cune i gionemose cimio) 3 Oumeinom ma Gomooumasu-
Hom 3ampumye picm konowiu E. coli, kpawit pezynomam
3a excno3uyii 5 XeunuH i 6naugy (pionemosum Ceimiom.
I3 3acmocysannsim DT (uepeone, 3enerne, cuwe i Qione-
moge cgimio) 3 memuneHo8uM cuHim picm konowiu E. coli
siocymmiti. 3ampumra pocmy xonouitt Candida albicans
8i00y6anacs 3a Oii Uep8oHO20, 3e/1eH020, CUHBO20 MA (io-
1emo6o2o ceimua 3 pomocencudinizamopamu 6 makomy
NOPAOKY. OuMe2iH, pomooumasut, MemuieHosull CUHill,
60HA NPONOPYILIHA YACY eKCNO3UYi].

KirouoBi ciioBa: gpomoounamiuna mepanis, MmoHoxpomte
C8IMNI00i00He BUNPOMIHIOBAHHSA, OUME2IH, PomOoOUmasuH,
memunenosuii cuniu, E. coli, Candida albicans.

Introduction. Under the influence of general
and local adverse factors, the oral microbiota shifts
towards a dysbiotic state [1]. Commensal pathobi-
onts acquire pathogenic properties and exhibit active
growth [2]. Candida albicans and Escherichia coli
(E. coli) are classified as pathobionts and contribute
to the development of multifactorial diseases of the
oral mucosa [1; 3—6]. Currently, significant attention
is being paid to studying the effects of non-ionizing
light sources-such as lasers (low-level laser therapy,
LLLT), light-emitting diodes (LEDs), and broadband
light emitters — on the organism, known as photobio-
modulation [7]. LEDs have proven to be an excellent
option for creating phototherapeutic devices with
monochromatic radiation [8]. Photodynamic therapy
(PDT) is a treatment modality involving the appli-
cation of a photosensitizer (a pharmaceutical agent)
and a non-ionizing light source generating radiation
at a specific wavelength [9]. PDT is a method that
provides painless and rapid disinfection of local-
ized areas within the oral cavity without side effects,
including the prevention of dental diseases.

In vitro studies have shown that the combina-
tion of a photosensitizer with LED, or LED expo-
sure alone, reduces metabolic activity and the total
amount of multispecies subgingival biofilm [10-16].
Furthermore, the antimicrobial activity of photody-
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namic therapy depends on the type of photosensitizer
and the corresponding light wavelength [1; 12].

Photodynamic therapy may serve as an alternative
to antibiotic treatment in preventing microbial dysbi-
osis. However, the specific photosensitizer, exposure
duration, and light wavelength require further clarifi-
cation [12].

Therefore, it is crucial to implement methodol-
ogies that allow for preventing and controlling oral
dysbiosis to avoid complications affecting the lungs,
heart, and other organs, and to overcome the limi-
tations of traditional therapy, particularly the use of
broad-spectrum antibiotics [17; 18].

Thus, the type of sensitizer, wavelength, and
exposure time regarding microflora during photody-
namic therapy require investigation.

Purpose. The aim of the study was to investi-
gate the in vitro effect of monochromatic light with
a power density of 3 mW/cm? and power of 25 mW
(red, green, blue, and violet spectra) on E. coli and
Candida albicans cultures using the following pho-
tosensitizers: 0.35% dimegine solution, 0.5% photo-
ditazine solution, and 1% methylene blue solution,
with exposure durations of 3 and 5 minutes.

Materials and research methods. The light
source utilized was a monochromatic LED radiation
device with a power of 25 mW and a power density of
3 mW/cm?. Spectra with different wavelengths were
applied: red (635-660 nm), green (500-565 nm),
blue (440-485 nm), and violet (380440 nm). As
photosensitizers, 0.5% photoditazine solution, 0.35%
dimegine solution, and 1% methylene blue solution
were employed.

A one-billion-cell suspension in physiological
saline was prepared from a 24-hour E. coli culture
grown on Mueller—Hinton agar, which was then
diluted to 10* (working dilution) according to the
turbidity standard. Experimental and control plates
were inoculated using a calibrated loop (inoculation
volume of 0.005 ml) or a pipette (inoculation volume
of 0.05 ml).

A turbid suspension in saline containing a 24-hour
Candida albicans culture, titrated to 10°°, was plated
onto nutrient media. Inoculation of experimental and
control plates was performed using a calibrated loop
(0.005 ml volume) and a pipette (0.05 ml volume).

The plates were irradiated using the monochro-
matic LED emitter at wavelengths of A = 405 nm
(violet), A =470 nm (blue), A = 525 nm (green), and
A = 658 nm (red), with an output power density of
3 mW/cm? and a total power of 25 mW. The surface
diameter of the LED light source perfectly matched
the diameter of the irradiated plate, measuring

3.5 cm. Irradiation was conducted for 3 and 5 min-
utes. The distance from the LED emitter to the sur-
face of the nutrient medium was 15 mm.

The study was conducted in a dark room to pre-
vent exposure to direct sunlight. The culture was
applied to the plate surface, followed by 0.1 ml of
the photosensitizer (covering the entire surface of the
nutrient medium), and incubated for 20 minutes prior
to exposure to specific light. Experiments were per-
formed in triplicate.

Following photoexposure and sensitizer treat-
ment, the plates containing the cultures were placed
in an incubator (37 °C). The number of surviving
microorganisms was assessed by counting colo-
ny-forming units (CFU) per 1 ml. CFU counting in
experimental and control groups was conducted after
48 hours of incubation.

We established the following experimental series:

1. Control: no light exposure and no pre-treat-
ment with photosensitizer.

2. Cultures treated with photosensitizer without
light exposure.

3. Cultures exposed to light for 3 and 5 minutes
without photosensitizer treatment.

4. Cultures treated with dimegine as a photosen-
sitizer and exposed to light of varying wavelengths
for 3 and 5 minutes.

5. Cultures treated with photoditazine as a pho-
tosensitizer and exposed to light of varying wave-
lengths for 3 and 5 minutes.

6. Cultures treated with methylene blue as a pho-
tosensitizer and exposed to light of varying wave-
lengths for 3 and 5 minutes.

Results. An in vitro evaluation of the efficacy of
monochromatic LED radiation, both with and with-
out a photosensitizer, on colony growth of standard
Candida albicans and E. coli cultures following 3 and
S5-minute exposures was conducted. The obtained
research data are presented in Tables 1 and 2.

Independent light exposure did not significantly
impact E. coli colony growth. Isolated exposure of the
plates to light alone yielded the following results: red
light at 5 minutes of exposure retarded colony growth
by approximately 1.2 times (3.54 x 107 CFU/ml);
green light at 3 minutes retarded growth by
1.3 times (3.25 x 107 CFU/ml); and blue light at 5 min-
utes inhibited growth by 1.5 times (2.74 x 107 CFU/ml)
relative to the control. Light exposure in other exper-
iments did not inhibit E. coli colony growth.

Thus, the isolated effect of monochromatic light
of varying wavelengths does not significantly affect
E. coli colony growth, and CFU indicators do not
substantially decrease; only blue light at a 5S-minute
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exposure inhibits colony growth by 1.5 times relative
to the control.

In experiments studying the sole effect of the
photosensitizer on E. coli culture growth, the follow-
ing results were obtained: treatment with a 0.35%
dimegine solution led to growth inhibition relative
to the control by 1.3 times (3.24 x 107 CFU/ml). In
plates treated with a 0.5% photoditazine solution,
E. coli colony growth was observed (4.95 x 107 CFU/
ml). Plates treated with a 1% aqueous solution of
methylene blue showed inhibition of E. coli colony
growth by 211.5 times, equaling 0.02 x 107 CFU/
ml relative to the control. These data indicate effec-
tive suppression of E. coli colony growth by the 1%
methylene blue solution.

Consequently, the results indicate that exposure
to 0.5% photoditazine does not inhibit E. coli col-
ony growth; exposure to 0.35% dimegine inhibits
colony growth by 1.3 times (3.24 x 107 CFU/ml)
and possesses insignificant antimicrobial prop-
erties; whereas exposure to 1%  aqueous
methylene blue significantly reduces E. coli
growth by 211.5 times (0.02 x 107 CFU/ml)
relative to the control, confirming its pronounced
antimicrobial action.

Following treatment of the E. coli culture with
dimegine as a photosensitizer and exposure to light
of different wavelengths for 3 and 5 minutes, we
obtained the following results (Table 1): red light
exposure for 5 minutes stimulated E. coli colony
growth by 1.3 times (5.42 x 107 CFU/ml); green light
with 5-minute exposure decreased colony growth by
2.4 times relative to control (1.75 x 107 CFU/ml); and
blue light with 5-minute exposure reduced E. coli
growth by 1.6 times (2.6 x 107 CFU/ml).

Thecombinationofvioletlightand0.35% dimegine
solution maximally inhibited E. coli colony growth.
At 3 minutes of exposure, growth retardation was
more than 6-fold (0.702 x 107 CFU/ml), while photo-
dynamic exposure to violet light for 5 minutes delayed

colony growth by 11 times (0.38 x 107 CFU/ml).
This corresponds to literature data regarding the
maximal antimicrobial effect of shorter wavelengths
on biological objects [12; 13].

Thus, under combined exposure to 0.35%
dimegine solution and various light sources on E. coli
culture, green light (5 min exposure) reduced colony
growth by 2.4 times, and blue light (5 min exposure)
reduced growth by 1.6 times. Violet light with 0.35%
dimegine was most effective, reducing growth by
over 6 times at 3 minutes exposure and by 11 times at
5 minutes exposure.

In photodynamic therapy using 0.35% dimegine,
E. coli culture growth is influenced by wavelength
and exposure time; the best results were obtained
using green and blue light with 5-minute exposure.
Violet light with 0.35% dimegine is most effective
compared to red, green, and blue light, and the PDT
effect intensifies with exposure duration.

Under photodynamic exposure with 0.5% photo-
ditazine solution and light of different wavelengths
on E. coli culture growth, the following results
were obtained (Table 1): red light with photod-
itazine reduced colony growth by less than 2 times
(2.85 x 107 CFU/ml) after both 3 and 5 minutes of
exposure. Green light action for 3 minutes stimulated
colony growth to the control level (4.95 x 107 CFU/
ml), whereas 5-minute exposure reduced growth by
1.8 times relative to control (1.75 x 107 CFU/ml).
Blue light action for 3 minutes inhibited growth by
1.2 times (3.55 x 107 CFU/ml), and for 5 minutes by
1.9times (2.21 x 107 CFU/ml). The most effective inhi-
bition was observed using violet light: 3-minute expo-
sure slowed growth by 1.8 times (2.33 x 107 CFU/ml),
and 5-minute exposure reduced growth by 4.6 times
(0.92 x 107 CFU/ml).

Thus, combined exposure of 0.5% photoditazine
and light revealed that red light inhibits growth by
2 times regardless of exposure duration. The action of
green, blue, and violet lights inhibits colony growth,

Table 1

Photodynamic Effect on E. coli Culture Using Photosensitizers and Light with Different Wavelengths

Number of colonies grown (mean CFU in 1 ml x 107)
Indicators Light
Red Green Blue Violet

Exposure time, minutes 3 5 3 5 3 5 3 5

Control 4,23 4,73 3,54 3,25 4,25 4,47 2,74 4,2 5,4
5 Dimegin 3,24 3,57 5,42 3,07 1,75 3.4 2,6 0,702 0.38
jg Photoditasin 4,95 2,85 2,85 4,8 2,3 3,55 2,21 2,33 0,92
g
£ Methvlene 002 | 0 0 0 0o | o 0 0 0
=9
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and their effect intensifies with exposure time. The
most effective inhibition was observed using violet
light for 5 minutes.

In experimental plates under the combined action
of methylene blue and varied light wavelengths, no
colony growth was observed, indicating the effec-
tive action of light with 1% methylene blue solution
[11-14; 19; 20].

The study results indicate that PDT efficacy on
E. coli colonies depends on the photosensitizer and
light wavelength. The best PDT results were obtained
by combining violet light with the tested photosen-
sitizers, and 1% methylene blue solution is the most
effective photosensitizer.

The results of photodynamic exposure with dif-
ferent photosensitizers and varying wavelengths on
Candida albicans culture are presented in Table 2.
Exposure of Candida albicans culture to light of dif-
ferent wavelengths for 3 and 5 minutes without a
photosensitizer did not significantly reduce colony
growth. Isolated light exposure showed a decrease
in Candida albicans colony growth by less than
1.2 times when using green light for 5 minutes
(7.3 x 107 CFU/ml), violet light for 3 minutes
(7.4 x 107 CFU/ml), and blue light for 5 minutes
(7.5 x 107 CFU/ml). At all other exposures and wave-
lengths, Candida albicans colonies grew.

In plates with Candida albicans culture treated
only with photosensitizers, the following was
observed: 0.35% dimegine solution and 0.5% pho-
toditazine solution stimulated culture growth by
1.2 times (10.9 x 107 CFU/ml) and 1.4 times
(12.3 x 107 CFU/ml) respectively, relative to control.
The 1% methylene blue solutionreduced Candida albi-
cans colony growth by 6.8 times (1.3 x 107 CFU/ml)
and exhibited a significant antimicrobial effect
[11;12].

When exposing Candida albicans plates to
0.35% dimegine and red light for 3 and 5 min-
utes, we detected fungal colony growth (8.9 x 107

CFU/ml and 9.5 x 107 CFU/ml, respectively) rela-
tive to control values. Under green light action, we
observed retardation of Candida albicans colony
growth. With 3-minute green light exposure, the
colony count was 6,9 x 107 CFU/ml (1.3 times less
than control), while longer action (5 minutes) led to
substantial growth inhibition (3.4 x 107 CFU/ml),
which is 2.6 times less than control data. The com-
bined action of dimegine with blue light is similar to
green light action: after 3-minute exposure, the col-
ony count was 6.9 x 107 CFU/ml, and after S-minute
exposure it was 3.8 x 107 CFU/ml (2.6 times less than
control). Significant inhibition of Candida albicans
growth occurred during PDT using violet light. The
obtained values were 4.7 x 107 CFU/ml (3 minutes)
and 0.5 x 107 CFU/ml (5 minutes), indicating growth
inhibition by 1.9 times and 17.6 times, respectively.

PDT efficacy using dimegine depends on exposure
time and light wavelength. Green and blue light signif-
icantly inhibit Candida albicans growth at 5-minute
exposure, whereas violet light shows significant growth
reduction that progresses with increased exposure time.
Minimal fungal colony growth occurs at the shortest
wavelength and maximum exposure time. Violet light
has the shortest wavelength and inhibits fungal growth
by 17.6 times, confirming data that antimicrobial PDT is
effective when applying the shortest absorbable wave-
length and prolonged exposure [12; 13].

PDT using different wavelengths with 0.5% pho-
toditazine solution showed the following results.
Red light with this photosensitizer restrained Can-
dida albicans growth to 2.1 x 107 CFU/ml (3 min)
and 1.4 x 107 CFU/ml (5 min), indicating growth
inhibition by 4.2 and 6.3 times, respectively. Under
green spectrum wavelength, the colony count was
7.5 x 107 CFU/ml (3 min) and 0.9 x 107 CFU/ml
(5 min), meaning colony count decreased by 1.2 and
10.2 times respectively, progressing over time.

Under blue light, we also observed progression
of the photodynamic effect with exposure duration;

Table 2
Photodynamic Effect on Candida albicans Culture Using Photosensitizers and Light
with Different Wavelengths
Number of colonies grown (mean CFU in 1 ml x 107 )
Indicators Light
Red Green Blue Violet
Exposure time, minutes 3 5 3 5 3 5 3 5
Control 3,8 83 9,0 8,9 73 9,1 7,5 7.4 10,3
5 Dimegin 10,9 8,9 9,5 6,9 34 6,9 3,8 4,7 0,5
}; Photoditasin 12,3 2,1 1.4 7,5 0,9 8,0 5,7 2,3 0
2
«g Methylene Blue 1,3 1,9 1,6 0,9 0,8 0 0,1 0,9 0,3
=
A~
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Candida albicans colony count was 8.0 x 107 CFU/
ml (3 min) and 5.7 x 107 CFU/ml (5 min), indicating
growth retardation by 1.1 and 1.5 times.

Violet light action with photoditazine was
most effective compared to other wavelengths and
increased with longer exposure. The Candida albi-
cans colony count was 2.3 x 107 CFU/ml at 3-minute
exposure, and fungal colony growth was absent after
5 minutes of light exposure.

PDT efficacy using photoditazine depends on
exposure time and wavelength. Maximum retardation
of Candida albicans growth occurs at the minimum
wavelength and maximum exposure time [11; 12].

When conducting photodynamic exposure on Can-
didaalbicans culture using 1% methylene blue solution
as a photosensitizer, results indicated growth retarda-
tion under PDT with all light spectra at 3 and 5-min-
ute exposures: red light (1.9 x 107 and 1.6 x 107 CFU/
ml)— growth 4.6 and 5.5 times less than control; green
light (0.9 x 107 and 0.8 x 107 CFU/ml) — growth 9,8
and 11 times less; blue light (0 and 0.1 x 107 CFU/ml)
— growth absent and 88 times less than control group;
violet light (0.9 x 107 and 0.3 x 107 CFU/ml) — 9.8
and 29.3 times less than control.

Discussion. An in vitro evaluation was conducted
regarding the efficacy of monochromatic LED radia-
tion, with and without photosensitizers, on the colony
growth of standard Candida albicans and E. coli cul-
tures for 3 and 5 minutes.

Isolated action of monochromatic light of different
wavelengths does not affect E. coli colony growth,
and CFU indicators do not significantly decrease,
indicating the absence of bacteriostatic action in red,
green, blue, and violet light. Only blue light at 5-min-
ute exposure inhibits growth by 1.5 times relative to
control, which may characterize a weak bacteriostatic
property of this wavelength.

Isolated action of the photosensitizer photo-
ditazine does not affect E. coli colony growth,
whereas dimegine leads to insignificant retardation.
Independent action of 1% aqueous methylene blue
solution, where E. coli colony growth decreases by
211.5 times relative to control, indicates a pronounced
antimicrobial effect [11-14; 19; 20].

Study results indicate that PDT efficacy on E. coli
colonies depends on the photosensitizer type and
light wavelength. Best results were obtained com-
bining violet light with the tested photosensitizers.
Among tested photosensitizers, the 1% methylene
blue solution is the most effective.

Exposure to light alone does not lead to a signif-
icant reduction in Candida albicans colony growth.
The photodynamic effect on Candida albicans cul-

ture when using dimegine depends on wavelength
and time; minimum wavelength with prolonged
exposure causes maximum inhibition of Candida
albicans growth.

Exposure to violet light with 0.35% dimegine
solution most effectively reduced Candida albicans
colony growth; at S-minute exposure, growth reduc-
tion was 17.6-fold, which corresponds to literature
data on minimal absorption wavelength and maximal
exposure time [12;13].

The efficacy of antibacterial PDT on Candida
albicans cultures using photoditazine as a photo-
sensitizer depends on exposure time and light wave-
length. Red and violet lights maximally retard fungal
colony growth [11; 12].

During antibacterial PDT with methylene blue
and light of various spectra, Candida albicans col-
ony growth is significantly suspended, and under
blue light action, growth is absent. Thus, this indi-
cates that the antibacterial action of methylene blue
is enhanced under the influence of light in red, green,
blue, and violet spectra, suggesting this proposed
PDT is effective against Candida albicans fungi
[11-14; 19; 20].

The use of methylene blue as a photosensitizer in
photodynamic therapy with varying wavelengths leads to
retardation and inhibition of E. coli and Candida albicans
colony growth, enabling the use of this light and photo-
sensitizer combination in treating oral cavity diseases.

Conclusions. Independent action of light radiation
and treatment with photosensitizers (dimegine and
photoditazine) do not inhibit the growth of E. coli
and Candida albicans cultures.

PDT (green, blue, and violet light) with dimegine
and photoditazine retards E. coli colony growth; the
best result is achieved with 5-minute exposure and
violet light action.

With PDT (red, green, blue, and violet light) using
methylene blue, E. coli colony growth is absent.

Retardation of Candida albicans colony growth
occurred under the action of red, green, blue, and vio-
let light with photosensitizers in the following order:
dimegine, photoditazine, methylene blue, and is pro-
portional to the exposure time.
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