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LED EFFECTS ON E.COLI ABILITY TO FORM BIOFILMS AND ON
PHAGOCYTIC ACTIVITY OF NEUTROPHILS WITH NETS
PRODUCTION IN EXPERIMENTAL LOCALIZED
PYOINFLAMMATORY PROCESSES

Obijectives. Lack of effectiveness of traditional drug therapy associated with
the appearance ofresistant forms of microorganisms due to biofilms formation and
decreased host immunity keeps search for new methods of combine therapy of
purulent infections at particular relevance. The research aim was to study the
influence of LED blue and red spectrum on E.coli biofilms and phagocytosis in
localized pyoinflammatory processes.

Methods. E.coliability to form biofilms was determined in microtiter plates
with pre-synchronization ofperiodic culture. Biofilms absorbance was measured
on photometer 'Multiskan EX 355' and evaluated in conventional units of optical
density (un.od.). The experimental research was carried out on mice lines
BALB/cJLacSto. Neutrophils phagocytic activity was investigated by ability to
absorb latex particles. The reaction with using of neutrophils cell suspension on
gradient solutions and activated E.coli and latex was provided to determine
Neutrophil Extracellular Traps (NETs). Data were analyzedusing «Statistica»
program.

Results. It was found that after 15-minutes exposure of blue LED at
wavelength of 470 nm in 'Barwa-Flex' photonic matrix the ability to inhibit
formation of biofilms by E.coli isolates was in 1.6 times higher (1.09 £+ 0.06
un.od.) than when irradiated with red LED at wavelength of 627 nm. The ability
to form secondary biofilms decreased in 1.9 times under blue LED
influence(1.17 £ 0.05 un.od.) and in 1.6 times under red LED (1.33 + 0.08
un.od.) in comparison with control (2.16 & 0.09 un.od.).

Phagocytosis integral indicators in animals of infected group were lower
than the control values (3.8 = 0.2 units and 80.1 £ 1.3 %) and were as
follows:phagocytic neutrophils index — 1.5 + 0.2 units and their absorptive
capacity — 41.4 + 2.3 %, respectively. It was found that neutrophils actively
phagocytized latex particles under red and blue LED action on the focus of
inflammation. Comparing the phagocytic activity of neutrophils and efficiency of
catching bacteria in NETSs it was established that phagocytosis rate under red LED
influence was with latex — 7.9 + 0.08 units and E.coli — 3.4 + 0.07 units that in 1.6
- 2 times lower that antigen content in NETs (12.4 £ 0.08 and 7.1 £ 0.04 units
respectively). Under blue LED influence phagocytosis rate (latex particles — 6.7 +
0.09 and E.coli — 2.8 + 0.07 units) and antigen content in NETSs (latex particles —
8.5 £ 0.04 and E.coli — 6.1 £ 0.07 units) reduced almost in 1.2 - 1.5 times
compared with red LED action.

Conclusions. It was established that blue LED inhibits ability of planktonic
cells to form biofilms andred LED increases neutrophil activity with
phagocytosis activation and NETSs, so it allows recommending the use of LED
radiation in complex antimicrobial therapy of localized pyoinflammatory
processes.



Summary

Abstract describes LED effects on E.COLI ability to form biofilms and on
phagocytic activity of neutrophils with NETS production in experimental
localized pyoinflammatory processes. It was established that blue LED inhibits
ability of planktonic cells to form biofilms andred LED increases neutrophil
activity with phagocytosis activation and NETS, so it allows recommending the
use of LED radiation in complex antimicrobial therapy of localized
pyoinflammatory processes.
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IPPEKTBI LED HA CHIOCOBHOCTD E.COLI ®OPMHAPOBATH BUOIVIEHKH 1
HA ®ATOHUTAPHYIO AKTUBHOCTb HEUTPO®HUJIOB C TIPOAYKIIUEN
CETEU B OI'PAHUYEHHbBIX 'THOMHO-BOCIHTAJIUTEJIBHBIX ITPOIECCAX

AHHOTALMS

Tesucel onuckiBatoT BiusiHue LED Ha crocoOHOCTE (popmMupoBaTh OMOMIIEHKH U
Ha (aronuTapHyl0 AaKTHUBHOCTh HEUTPO(UIOB B JIOKAJIU30BAHHBIX T'HOMHO-
BOCHAJIMTENBHBIX Tpoleccax. bbuio ycraHoBieHo, uro cubsss LED unrubupyer
CIIOCOOHOCTh TIJIAHKTOHHBIX siueek (opmupoBaTh OuoruieHkd. LED moBwimaer
aKTUBHOCTh HEWUTpo(miia yBelMYMBAsi aKTUBALUIO ceTe (aromuro3a, TakuMm
o0pa3oM 9TO MO3BOJSET PEKOMEHJI0BaTh Hcnojb3oBanue LED pagmanuu B
CJIIOHOW aHTUMHUKPOOHOW Tepanuu OrPaHUYEHHBIX THOWHO-BOCTAIUTEIBHBIX
IIPOLIECCOB.

Knwueevie cnoesa: oOuonnenka, ¢azoyumos, Heumpoguiavl, 2HOUHO-
gocnanumesbHble RPOUECCHI.

E®EKTU LED HA 3JIATHICTB E.COLI ®OPMYBATH BIOIIJIIBKA I HA
OAT'OLHUTAPHY AKTHUBHICTD HEUTPO®UIIB 3 ITPOJAYKILICHO
CITKIBKU B OBMEXEHUX THIMHO-3ATTAJIbHUX ITPOLIECAX
AHoTAaLisA

Te3u onucyrots BiiuB LED Ha 31aTHICTE (hopmMyBaTH O10TLTIBKH 1 Ha
(daronuTapHy aKTUBHICTh HEUTPOP1TIB B JTIOKAII30BAHUX THIHHO-3aMaIbHUX
npotuecax. byno BcranoBieHo, mio cuns LED 1Hri01pye 31aTHICTD MIIaHKTOHHUX
BIUOK (hopmyBaTu OioruriBku. LED mifBuIllye aKTUBHICTh HEUTpOdiia
30UTBLIYIOYM aKTUBALIIO CITKIBKU ()arouTo3y, TAKUM YMHOM II€ 103BOJISE
pexoMeHyBaTH BukopuctanHs LED panianii B ckiaiHii aHTUMIKPOOHIM Teparii
00OME)XEHHUX THIMHO-3aITaJIbHUX MPOIIECIB.

Knwuoei cnosa: o6ionniexa, pazoyumos, neiimpoghinu, CHilIHO-3ANATbHI

npouecu.



