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Abstract

The study aimed to investigate the bactericidal efficacy of high-intensity pulsed broadband irradiation in the treatment of infected wounds. An
experimental study was conducted on 90 mature male Wistar rats. An infected wound model was created by contaminating with Staphylococcus
aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae, and Candida albicans. Animals in Group 1 received high-intensity pulsed broadband irra-
diation. Animals in Group 2 received traditional UV irradiation. Animals in Group 3 had their wounds cleaned with 0.1% chlorhexidine solution. By
the 3rd day of treatment, animals that received pulsed high-intensity broadband irradiation showed a significant reduction in contamination by
Staphylococcus aureus, Klebsiella pneumoniae, and Pseudomonas aeruginosa compared to Group 3. By the 7th day of treatment, half or the majority
of animals in Groups 1 and 2 showed complete decontamination of wounds concerning Staphylococcus aureus and Klebsiella pneumoniae. Most
animals in Group 1 showed complete wound clearance of Pseudomonas aeruginosa. By the 10th day, nearly all animals in Group 1 demonstrated
complete decontamination of wounds. Statistical analysis revealed a significant difference in the reduction of wound contamination with Staphy-
lococcus aureus and Klebsiella pneumoniae by the 10th day in Groups 1 and 2 compared to Group 3. Thus, the use of high-intensity pulsed broad-
band irradiation of wounds reduces the degree of pathogenic microorganism contamination in a shorter time frame.
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trol.
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Peslome
Llenbto nccnepoBaHwa ABUNOCH M3yyeHre GakTepuuaHON SGPEKTUBHOCTY BbICOKOUHTEHCYBHOIO MMMY/IbCHOTO LUMPOKOMOIOCHOTO 0611y-
YeHUA Npu neveHnr NHPMLMPOBaHHbIX paH. MpoBeAeHO SKcnepuMeHTanbHoe nccnefoBaHne Ha 90 NoNoOBO3pesbIX Kpblcax-camuax JIMHUN
Wistar (3 rpynnbl). MogenupoBanv MHGULMPOBaHHYI0 paHy KOHTaMUHMpoBaHueM Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Candida albicans. YXMBOTHbIM 1-1 FpynMbl NPOBOAWIIN BbICOKOMHTEHCMBHOE VIMMYJIbCHOE LUMPOKOMOIOCHOE 06yyeHre. XM1BoT-
HbIM 2-1 rpynnbl NpoBOAUAY TpaauLmnoHHoe YO obnyyeHune. *KNBOTHbIM 3-1 rpynbl MPOBOAUAN TyaleT PaHbl PaCTBOPOM XI0PreKCuanHa
0,1%. MpoBeaeHHOe NccnefoBaHe MOKa3ano, YTo K 3-My AHIO IeUeHWA Y KUBOTHbIX, KOTOPbIM MPOBOAUIN UMMYJIbCHOE BbICOKOMHTEHCMBHOE
LUIVPOKOMONOCHOE 06JTyYeHMe paH, MMENI0 MECTO CYLLECTBEHHOE YMEeHbLUEHVEe KOHTaMrHauun Staphylococcus aureus, Klebsiella pneumoniae
1 Pseudomonas aeruginosa no cpasHeHuio ¢ 3-1 rpynnoi. K 7-my gHio eyeHuns B 1-i 1 Bo 2-4 rpynnax y 60blUMHCTBA XKMBOTHbIX Habnoganv
NOJTHYI0 AGKOHTaMUHaLMIO PaH B OTHoLeHuu Staphylococcus aureus v Klebsiella pneumoniae. Y 60nblIMHCTBa XUBOTHbIX 1-i rpynmbl BbiAB-
JIEHO MOJIHOE ouuLLeHne paH oT Pseudomonas aeruginosa. K 10-My [IHIO NPaKTUYECKM Y BCEX XKMBOTHbIX 1-11 Fpynnbl OTMeYeHa NonHasA JEKOH-
TamyHaums paH. CTaTUCTUYECKMI aHann3 nokasan, YTo K 10-My [HI0 NeYeHUs Y XKNBOTHbIX 1-1 1 2-11 Fpynn No OTHOLWeHWIo K Staphylococcus
aureus v Klebsiella pneumoniae BbifiBneHa CyljecTBeHHaA pasHULIA B CH/KEHNW CTEMEHN KOHTaMUHaLIMK PaH Mo CPaBHEHUIO C pe3y/bTaTaMu
Y XKUBOTHbIX 3-1 rpynnbl. Takum 06pasom, NPUMEHEHNE NMMYNIbCHOTO BbICOKOMHTEHCMBHOTO LIMPOKOMOJIOCHOTO 06/yYeHrsA paH CHuKaeT

CTeneHb KOHTaMHaUUM NaToOreHHbIX MUKPOOPraHN3mMoB B 6onee PaHHMe CPOKW.

KnioueBble cnosa: I/IH¢I/IL|I/IpOBaHHaF| PaHa, yanpad)MoneTOBoe 06J'Iy‘-I€HI/Ie, MMMNYNbCHOE BbICOKOMHTEHCMBHOE LUMPOKOMOJIOCHOE o6nyqe—

HYe, MeCTHOE fleyeHune paH, 6akTepronornyeckunii KOHTPOJIb.

KoHTakTbl: AbgyBocmzoB X.A., e-mail: sogdiana99@gmail.com

Ona uyntupoBaHma: A6aysocupoB X.A. YygHbix C.M., Eropos B.C., ®unumonoB A.l0., Koponésa W.A. Kampykos A.C., barpos B.B.,
KoHppatbeB A.B. bakTepuumgHaa 3GGpeKTMBHOCTb NCMOb30BaHNA BbICOKOVIHTEHCMBHOMO MMMY/IbCHOTO LUVPOKOMOIOCHOTO 06JTyYeHsA Npu
neyeHnn nHGULUMpPOBaHHbIX paH // Biomedical Photonics. — 2024. - T. 13, N2 2. - C. 26-33. doi: 10.24931/2413-9432-2024-13-2-26-33.

Introduction

In modern surgery, an important issue is the preven-
tion and treatment of infections. In the first half of the
20th century, owing to the scientific works of A. Fleming,
H.W. Florey and E.B. Chain, a new era in medicine began,
which was marked by the emergence of antibiotics, for
the discovery of which the scientists were awarded the
Nobel Prize. Undoubtedly, the first and most important
link in the treatment of infections, including wound
infection, is antibacterial therapy. However the wide-
spread use of antibacterial drugs has led to the evolution
of microorganisms and the emergence of new types of
pathogens with resistance to antibiotics.

According to WHO, there is an increase in antibacte-
rial resistance to antibiotics. For instance, 50% of Esche-
richia coli strains are resistant to methicillin, Staphylococ-
cus aureus (MRSA) and Klebsiella pneumonia - to third-
generation cephalosporins and fluoroquinolones [1, 2].
Many types of microorganisms, including fungi, produce
a protective extracellular polymer matrix, the so-called
biofilms, which are quite difficult for modern systemic
antimicrobial drugs to penetrate. There is a need to
prescribe high doses of antimicrobial drugs, which can
increase the risk of side effects [3, 4, 5].

The literature contains many works devoted to the issue
of antibacterial resistance and the search for new drugs for
the treatment of infections with antibacterial resistance [2,
6,7,8,9, 10, 11]. Nevertheless, the issue of treating wound
infections remains relevant. At the same time, many authors
emphasize additional treatment methods that can achieve
complete decontamination of wounds or sufficiently
reduce their contamination. These methods include the
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effect of exogenous nitric oxide, vacuum therapy, hydrosur-
gical treatment of wounds, the use of ultrasonic cavitation,
and photodynamic therapy [12, 13, 14, 15].

Light technologies are a set of developing methods
in wound treatment. At the same time, low-frequency
laser therapy and photodynamic therapy are currently
widely used to treat wound infections [16, 17, 18, 19, 20].
The ultraviolet range includes electromagnetic radiation
with wavelengths from 100 to 400 nm, which is divided
into four independent spectral regions.

The wavelength range from 315 to 400 nm is defined
as UVA, the range from 280 to 315 nm as UVB, radiation
with wavelengths from 200 to 280 nm is classified as the
UVC range, and the region from 100 to 200 nm is clas-
sified as vacuum ultraviolet. Short-wave UV radiation in
the UV-C and UV-B ranges has a pronounced bactericidal
effect with maximum efficiency at wavelengths from 250
to 270 nm and allows for the inactivation of various types
of microorganisms, including antibiotic-resistant strains
of pathogenic bacteria [21, 22, 23].

A large selection of methods of physical impact using
light technologies on wound infection with increas-
ing antibacterial resistance determine the relevance of
improving phototherapy methods and selecting optimal
effective modes of their use.

The aim of the study was to study the bactericidal
effectiveness of high-intensity pulsed broadband irradia-
tion in the treatment of infected wounds.

Materials and Methods
An experimental study approved by the Interuniver-
sity Ethics Committee (extract from protocol No. 06-23
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dated 15/06/23) was conducted. The experiment was
performed on mature male Wistar rats weighing 220-250
g in the vivarium of the Russian University of Medicine
of the Ministry of Health of the Russian Federation. All
animals were quarantined for 2 weeks.

Manipulations on animals were performed under
general anesthesia. Pre-medication with a 2% xylazine
solution was performed. Then general anesthesia was
performed with a solution of zoletil 100.

After achieving anesthesia, an infected wound was
modeled under aseptic conditions. A skin incision 20x20
mm was made in the withers area. A trigger in the form
of a gauze ball with a suspension of cultures from con-
trol strains of Staphylococcus aureus, Pseudomonas aeru-
ginosa, Klebsiella pneumoniae, Candida albicans in equal
volumes and dilutions, containing 10° microbial bod-
ies in 1 ml, was introduced into the wound. The wound
was sutured with a polypropylene thread by applying
two interrupted sutures. In the postoperative period, all
animals had access to liquid for drinking and received
standard nutrition. One day after wound modeling, the
sutures were removed. Then all animals were randomly
divided into three Groups of thirty individuals.

Animals of the 1st Group (n=30) in the postoperative
period after removal of sutures underwent daily wound
cleaning with 0.1% chlorhexidine solution followed by
high-intensity pulsed broadband irradiation and applica-
tion of a dressing with 0.1% chlorhexidine solution to the
wound. Irradiation was carried out for 10 days.

Animals of the 2nd Group (n=30) after daily wound
cleaning with 0.1% chlorhexidine solution underwent
traditional UV irradiation with application of a dressing
with 0.1% chlorhexidine solution to the wound. Irradia-
tion was carried out for 10 days.

Animals of the 3rd Group (n=30) underwent daily
wound cleaning with 0.1% chlorhexidine solution and
application of a dressing with 0.1% chlorhexidine solu-
tion to the wound.

High-intensity pulsed broadband irradiation was
performed using a device developed by the Research
Institute of Power Engineering of Bauman Moscow State
Technical University. The operating principle of the device
is based on pulsed irradiation of affected areas with high-
intensity optical radiation of a continuous spectrum gen-
erated by a small-sized pulsed xenon lamp of the PPS
5/60 type. The lamp operates in a pulse-periodic mode
with a pulse frequency of 5 Hz and an average electric
power of 100 W. The average radiation power of the lamp
in the UV-C range of the spectrum (200-280 nm) was 3 W,
the pulsed power of UV-C radiation was 24 kW.

The device had three modes: mode 1 - irradiation
cycle duration of 10 s (50 pulses); mode 2 — 20 s (100
pulses); mode 3 — 40 s (200 pulses). We selected the fol-
lowing wound treatment technique depending on the
degree of contamination and the stage of the wound

process: during the first five days of treatment, mode 3
was used (200 pulses with an irradiation cycle duration
of 40 s) with an irradiation distance of 5 cm from the
wound, starting from the sixth day of treatment. Mode
2 was used for the next five days (100 pulses with a cycle
duration of 20 s) at a distance of 10 cm.

Traditional UV irradiation was carried out using the
IUVQ-01 “Solnyshko” — a UV quartz irradiator based on
a mercury bactericidal lamp of the ACBU-7 type with an
electric power of 7 W. The radiation power in the UV-C
range was 1.2 W. Irradiation was carried out daily for 10
days for 3 minutes from a distance of 10 cm from the irra-
diator to the wound.

To assess the bactericidal effectiveness of high-
intensity pulsed broadband radiation and traditional UV
irradiation in the treatment of infected wounds, a bac-
teriological study was carried out on the day of suture
removal (before treatment), on the 3rd, 7th, 10th, 14th
and 21st days from the start of treatment.

The analysis of the degree of contamination and
the dynamics of decontamination of wounds with vari-
ous microflora was performed. For this purpose, at each
control period, the number of animals with different
degrees of contamination of four types of microorgan-
isms (Staphylococcus aureus, Klebsiella pneumoniae, Pseu-
domonas aeruginosa, Candida albicans) 108, 10° and <10*
on the wound surface was taken into account. Samples
were seeded using the sector seeding method (accord-
ing to Gold-Rodoman) on Petri dishes with blood agar, as
well as with Endo and Saburo media.

The study was conducted in the bacteriological labo-
ratory of the A.S. Loginov Moscow Medical Scientific Cen-
ter of the Healthcare Department of the City of Moscow.
The results are presented as a percentage. Comparative
assessment of qualitative features within and between
Groups was performed using the Pearson ? criterion, for
which conjugation tables were preliminarily constructed
and evaluated. A feature was considered statistically
different at p<0.05. Multiple comparisons were per-
formed using the Bonferroni correction. For comparisons
between Groups, k=0.05/3=0.0167.

Results

Before the treatment, bacteriological examination of the
wound surface showed that there was no statistically sig-
nificant difference between the study Groups in the degree
of microflora contamination. Almost all animals were con-
taminated with Staphylococcus aureus 108 CFU. Wound
contamination with Pseudomonas aeruginosa (108 CFU) was
noted in 90% of animals in the three study Groups.

By the 3rd day of treatment, statistically significant
decrease in the degree of wound contamination with
Staphylococcus aureus was revealed in animals of the 1st
Group compared to the 2nd and 3rd Groups (Table 1).
Positive dynamics were observed in all Groups in relation
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to the reduction in the degree of wound contamination
with Klebsiella pneumoniae on the 3rd day. By the 3rd day
of control, a significant difference in the treatment results
was found between the 1st and 3rd Groups (p=0.0025,
x*=14.3 and p=0.01, x>=11, respectively) in relation to the
contamination of wounds with Klebsiella pneumoniae
and Pseudomonas aeruginosa. Positive dynamics in the
form of decontamination and a decrease in the degree of
contamination of the wound surface with Candida albi-
cans were also noted. No statistical difference was found
between the Groups during this period in terms of Can-
dida albicans contamination (p=0.33, x>=4.58).

By the 7th day of treatment, positive dynamics were
observed in relation to the reduction of the degree of
contamination of all microorganisms (Table 2). More-
over, it was noted that there was no contamination of
108 CFU in any Group. Analysis of the contamination of

Ta6nmua 1

wounds with Staphylococcus aureus by this time showed
that there was a significant difference in the results of
decontamination and reduction of the degree of con-
tamination between the 1st and 3rd Groups (p<0.0001,
Xx*=41.14), and a difference was also revealed between
the 2nd and 3rd Groups (p<0.0001, x>=29.14).

At the same time, the contamination of Klebsiella
pneumoniae was reduced in all Groups of animals (Table
2). The rates of Pseudomonas aeruginosa contamination
of wounds in animals of the 1st Group by the 7th day of
treatment differed from those in the 2nd and 3rd Groups
(p=0.01, x?>=8.93, p<0.0001, x?>=25.84, respectively). There
was a positive trend with respect to Candida albicans; in
all Groups, complete decontamination of wounds with
Candida albicans was observed in most animals. How-
ever, no statistically significant difference was found
between the Groups by this time (Table 2).

KoHTamMuHauusa paH pa3nM4yHon MUKPOGdIOPOM Y UBOTHBIX B TPEX rpynnax Ha 3-i JeHb nevyeHus

Table 1

Contamination of wounds by various microflora in animals across three groups on day 3 of treatment

rpynnbl

n

108 6,67
100 7 23,33 13
Staphylococcus
aureus <10* 13 43,33 9
Het pocTa
No growth 8 26,67 2
108 0 1
10° 4 13,33 8
Klebsiella
pneumoniae <10* 12 40 13
Het pocTa
No growth 14 46,67 8
108 5 16,67 9
100 8 26,67 6
Pseudomonas
aeruginosa <10* 8 26,67 11
Het pocTa 9 30 4
No growth
108 0 0
10° 2 6,67 4
Candida
albicans <10* 6 20 9
Het pocta
No growth 22 73,33 17

1 36,67
43,33 13 4333 p=0,0014, *=21,64;
P1-2 p=0,043, ?=8,13;
30 6 20 P1-3p=0,0003, x’=18,6;
P2-3 p=0,25, x'=4,07
6,67 0
333 6 20
26,67 10 3333 p=0,0071,x?=17,65;
P1-2 p=0,26, =4
43,33 10 3333 P1-3 p=0,0025, x=14,3;
P2-3 p=0,13, x>=5,5
26,67 4 13,33
30 14 46,67
20 9 30 p=0,034, x’=13,48
P1-2 p=0,28, x*=3,82;
36,67 6 20 P1-3p=0,01,x=11;
P2-3 p=0,17, =495
13,33 1 333
0
13,33 5 16,67
30 1 3667 P=033.X'=458
56,67 14 46,67
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By the 10th day of treatment, the Staphylococcus
aureus contamination differed significantly between
the Groups (Table 3). The number of animals with
wound decontamination with Staphylococcus aureus
was significantly lower in Group 1 compared to Groups
2 and 3 (p=0.01, x>=6.4 and p<0.0001, x?=22.33, respec-
tively). In Group 2, the results differed significantly
compared to Group 3 (p=0.01, x>=9.13). The decrease
in the degree of Klebsiella pneumoniae contamination
among animals in Group 1 was significantly greater
than in Groups 2 and 3 (p=0.01, x>=9.23 and p<0.0001,
X*=25.71, respectively).

Also, the wound cleansing indices in the 2nd Group
differed significantly from those in the 3rd Group
(p=0.0002, x>=17.01). When analyzing the wound con-
tamination with Pseudomonas aeruginosa by the 10th
day of treatment, there was a statistically significant dif-

Ta6nmua 2

ference between the Groups (p=0.0001, x*=29.03). The
results in the 1st Group were significantly better com-
pared to the 3rd Group (p=0.0001, x>=23.81). By the 3rd
day of control, decontamination of Candida albicans
wounds was detected in all animals of the 1st and 2nd
Groups, and only 2 (6.67%) animals of the 3rd Group had
a contamination of 10* CFU.

On the 14th day of treatment, positive dynamics were
observed compared to the previous days of control. In all
animals of the 1st Group, complete decontamination of
wounds was observed in relation to all microorganisms.
In the 2nd Group, 27 animals showed complete decon-
tamination in relation to Staphylococcus aureus and Kleb-
siella pneumoniae, and in 26 animals in relation to Pseu-
domonas aeruginosa. In the 3rd Group, positive dynamics
were also observed, in most rats, complete cleansing of
wounds was detected.

KoHTaMuHauusa paH pa3nM4yHon MUKPOGdIOPOM Y UBOTHbIX B TPEX rpynnax Ha 7-i AeHb nevyeHus

Table 2

Contamination of wounds by various microflora in animals across three groups on day 7 of treatment

I'pynnbl

n

108
10° 0 4
Staphylococcus
aureus <10* 8 26,67 1
Het pocta
No growth 22 73,33 15
108 0 0
10° 0 0
Klebsiella
pneumoniae <10* 5 16,67 8
Het pocTa
No growth 25 83,33 22
108 0 0
10° 0 7
Pseudomonas
aeruginosa <10* 9 30 10
Het pocta 21 70 13
No growth
108 0 0
10° 0 0
Candida
albicans <10* 1 3,33 2
Het pocta
No growth 29 96,67 28

1333 24 80  p<0,0001, x’=54,62;
P1-2 p=0,051, ’=5,8;
36,67 0 P1-3 p<0,0001, ’=41,14;
P2-3 p<0,0001, ?=29,14
50 6 20
6 20
10 3333 p<0,0001, x?=48,82;
P1-2 p=0,35, x*>=0,88;
26,67 10 3333 P1-3p<0,0001, X’=32,87;
P2-3 p<0,0001, ’=28,68
7333 4 1333
2 6,67
23,33 14 4667 p<0,0001,y?=27,91
P1-2 p=0,01, x>=8,93;
33,33 9 30 P1-3p<0,0001, x=25,84;
P2-3 p=0,047, y’=7,94
43,33 5 16,67
0
0
— 2
6,67 5 1667 P0052,x=588
93,33 25 83,33
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KoHTamMuHauusa paH pa3nMyHon MUKPOGdIOPON Y JKUBOTHbIX B TpexX rpynnax Ha 10- geHb neyeHus

Table 3

Contamination of wounds by various microflora in animals across three groups on day 10 of treatment

prnnbl

i n

108
10¢ 0 0
Staphylococcus
aureus <10* 1 3,33 8
Het pocTa
No growth 29 96,67 22
108 0 0
10¢ 0 0
Klebsiella
pneumoniae <10* 0 3
Het pocTa
No growth 30 100 27
108 0 0
10¢ 0 1
Pseudomonas
aeruginosa <10* 0 7
Het pocTa
No growth 30 100 22
108 0 0
10¢ 0 0
Candida
albicans <10* 0 0
Het pocTa 30 100 30

No growth

By the 21st day, among the animals of the 2nd Group,
only 1 animal showed growth of Staphylococcus aureus,
in the remaining animals, complete decontamination
of wounds was detected. In the 3rd Group, 1 animal
had contamination of 10 CFU, 5 animals had growth of
Staphylococcus aureus and Pseudomonas aeruginosa of
10* CFU, and 2 animals had growth of Klebsiella pneu-
moniae of 10* CFU.

Discussion

There are scientific studies devoted to the effective-
ness of pulsed high-intensity optical irradiation in experi-
ments. Thus, some authors note the bactericidal effect of
pulsed high-intensity optical irradiation for the treatment
of linear wounds in experimental animals. It is worth not-
ing that the modeled wounds were not subjected to ini-
tial infection, they were practically aseptic [24].

5 16,67 p<0,0001, x*>=26,86;
P1-2 p=0,01, X’=6,4;
26,67 13 43,33 P1-3 p<0,0001, x?>=22,33;
P2-3 p=0,01, x*=9,13
73,33 12 40
0
5 16,67  p<0,0001, x’=35,46;
P1-2 p=0,01, x>=9,23;
10 13 43,33 P1-3 p<0,0001, x?>=25,71;
P2-3 p=0,0002, x>=17,01
90 12 40
1 3,33
3,33 9 30 p=0,0001, x>=29,03;
P1-2 p=0,01, x>=8,93;
23,33 6 20 P1-3 p=0,0001, x?>=23,81;
P2-3 p=0,026, x*=9,25
73,33 14 46,67
0
0
— 2—
) 667  P=0.12,x=4,09
100 28 93,33

There is also information on the clinical effectiveness
of using high-intensity optical irradiation in experiments
in vitro and in vivo [25, 26]. The authors of the study claim
that high-intensity optical irradiation has pronounced
bactericidal and wound-healing effects and reliably pro-
vides higher rates of wound healing compared to the
use of only a typical antibacterial and wound-healing
agent — Levomekole (methyluracilum, chloramphenicol)
ointment [25, 26]. It should be emphasized that the mod-
eled wounds were infected with one microorganism in
low contamination of 103 CFU. At the same time, there is
no data on wound contamination control and, moreover,
antibacterial therapy was started immediately after the
application of pathogenic flora to the wound.

In our study, experimental infection of the wound was
performed with four pathogenic strains in equal volumes
and dilutions containing 10° microbial bodies in 1 ml.
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Bacteriological control was carried out, which confirmed
pathogenic infection of the wounds, after which the ani-
mals were divided into three Groups depending on the
treatment method. We conducted a comparative analysis
of the effectiveness of decontamination and reduction of
the degree of contamination of infected wounds between
pulsed high-intensity broadband irradiation, traditional
ultraviolet irradiation and drug local treatment. Bacterio-
logical control was performed during the treatment. It was
revealed that pulsed high-intensity broadband irradiation
has a higher antibacterial activity compared to traditional
irradiation and local treatment.

Conclusion

Thus, the conducted bacteriological study showed
that against the background of the treatment, posi-
tive dynamics were obtained at each control period in
the form of a decrease in the degree of contamination
or complete decontamination of wounds in all Groups.
Moreover, by the 3rd day of treatment against the back-
ground of pulsed high-intensity broadband irradiation of
wounds, there was a statistically significant decrease in
the degree of contamination of wounds with Staphylo-
coccus aureus, Klebsiella pneumoniae, and Pseudomonas
aeruginosa compared to the Group where traditional
local treatment of wounds with an antiseptic was carried
out (p = 0.0003, x>= 18.6, p = 0.0025, x* = 143 and p =
0.01, x> =11, respectively).

By the 3rd day of control, no significant difference
was found in the results of treatment of infected wounds

between the Group of animals that underwent tradi-
tional ultraviolet irradiation of wounds and the Group of
animals that received local drug therapy.

On the 7th day, the dynamics of treatment results
between the Groups differed statistically significantly.
In the 1st and 2nd Groups, as a result of treatment,
most animals achieved complete decontamination
of wounds with respect to Staphylococcus aureus and
Klebsiella pneumoniae. Most animals treated with
pulsed high-intensity broadband irradiation showed
complete cleansing of wounds from Pseudomonas
aeruginosa.

Compared with the previous control periods, by the
10th day, almost all animals in the 1st Group had com-
plete decontamination of wounds from all types of
microflora. During this period, in the 2nd Group, most
animals showed a decrease in the degree of bacterial
contamination, as well as complete cleansing of wounds.
Statistical analysis showed that with pulsed high-inten-
sity broadband or traditional UV irradiation of wounds
on the 10th day, a reliable difference in the effectiveness
of treatment with respect to Staphylococcus aureus and
Klebsiella pneumoniae was revealed compared with local
drug therapy.

Consequently, the use of pulsed high-intensity
broadband irradiation of wounds by the claimed method
reduces contamination of pathogenic microorganisms,
both gram-negative and gram-positive, at an earlier time,
in contrast to traditional drug methods of local treatment
and traditional ultraviolet irradiation of wounds.
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