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Ce nu este cunoscut, deocamdata, la subiectul abordat

Dinamica nivelului TLR4 si a colonizarii microbiene la
pacientii cu arsuri profunde, in cadrul managementului
complicatiilor infectioase, prin utilizarea decametoxinului, an-
tiseptic cu expunere prelungita, in plaga.

Ipoteza de cercetare

Aplicarea preparatelor antimicrobiene cu eliberare prelun-
gitd de decametoxin accelereaza procesele de reparare a plagii,
reducand colonizarea microbianad si perioada inflamatorie a
plagii, contribuind, indirect, la normalizarea nivelelor molecu-
lelor de semnalizare TLR4.

Noutatea adusa literaturii stiintifice din domeniu

Aplicarea preparatelor antimicrobiene cu eliberare prelun-
gitd de decametoxin accelereaza procesele de reparare a pla-
gii, reducand colonizarea microbiana (incepand cu a treia zi)
si durata inflamatorie a plagii (cdtre a 14-a zi), contribuind,
indirect, la normalizarea moleculelor de semnalizare TLR4
(zilele 14 si 21), comparativ cu utilizarea de povidon-iodonat
(p<0,001).

Rezumat

Introducere. Noile abordari ale interventiilor chirurgica-
le precoce la pacientii traumatizati au ameliorat semnificativ
supravietuirea, Insa complicatiile infectioase postoperatorii
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What is not known yet, about the topic

The dynamics of TLR4 and microbial colonization levels in
patients with deep burns under the management of infectious
complications using the application of antiseptic decamethoxi-
num with prolonged delivery into the wound.

Research hypothesis

The application of antimicrobials with prolonged release of
decamethoxinum accelerates the reparative processes in the
wound, reducing the microbial colonization and inflammatory
period in the wound, indirectly contributing about to normali-
zation of signalling molecules TLR4.

Article’s added novelty on this scientific topic

The application of antimicrobials with prolonged release of
decamethoxinum accelerates the reparative processes in the
wound, reducing the microbial colonization (since the 3rd
day) and inflammatory period in the wound (the 14th day), in-
directly contributing about to normalization of signalling mo-
lecules TLR4 (the 14th and 21st days), comparably to the use
of povidone-iodine (p<0.001).

Abstract

Introduction. New approaches of early surgery in patients
with hard burn trauma significantly has developed their survival,
but postoperative infection complications period remain rele-
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raman o problema importanta. Scopul a fost evaluarea in dina-
mica a TLR4 si a gradului de colonizare microbiana la pacientii
cu arsuri profunde, in cadrul managementului complicatiilor
infectioase, folosind utilizarea decametoxinului antiseptic cu
eliberare prelungita in plaga.

Material si metode. intre anii 2011-2017, 78 de pacienti
critic bolnavi, cu arsuri de gradul 2b - 3, au fost implicati in
cercetare. Toti pacientii au fost tratati conform protocoalelelor
in vigoare de tratare a combustiilor (necrectomie chirurgica-
13 precoce, plastie cu grefa de piele libera proprie sau strdina,
terapie antimicrobiana topica si sistemica, medicatie simpto-
maticd). Pacientii au fost impartiti in doua grupuri: (1) lotul de
control (n=33, varsta medie 45,2+2,6 de ani), cu administrare
topica de antiseptic povidon iodonat si pansamente uscate-
umede; (2) lotul de studiu (n=45, varsta medie 50,2+1,9 de
ani), care a primit ca anticeptic decametoxin (DCM) si aplicatii
cu pansamente cu tifon, impregnat anterior cu compozitia an-
timicrobiana a DCM. Identificarea microbiologica a agentilor
patogeni ai complicatiilor infectioase, provenite din plagi si
prelevarea de probe de sange din vena pentru masurarea ni-
velului receptorilor TLR4 din ser, au fost efectuate la zilele 3,
7,14, 21 de tratament, conform metodelor standard. Analiza
statistica: softul Statistica 6.0.

Rezultate. Cercetarile microbiologice au aratat ca, in me-
die, numarul de microorganisme din exudatul plagilor a fost
de 5,6-7,3 UFC/ml. In grupul de observatie (suprafata arsa -
31-50%), numarul de microorganisme din plagi a depasit un
indice similar in grupul de comparatie de 1,3 ori (p<0,05).
Microflora din plagi a fost predominant reprezentata de A.
baumannii, izolat sau in asociere. Cand s-au utilizat pansa-
mente cu DCM, colonizarea microbiana in plagile arse a scazut
semnificativ in a 14-a zi, In comparatie cu grupul de control
(p<0,01). In grupul de comparatie, microorganismele au cres-
cut in pofida terapiei antimicrobiene sistemice si locale, in zi-
lele 14 si 21 de tratament. Microflora persistenta: A. bauman-
nii, P. aeruginosa. In ziua a 3-a si a 7-a nu au existat diferente
semnificative In concentratia serica de TLR4 dintre grupul
de studiu (de la 6,83%0,27 la 9,35+£0,39 ng/ml) si grupul de
comparatie (de la 7,19+0,35 la 9,82+0,38 ng/ml; p>0,05). De
la a 14-a zi, nivelului moleculelor de semnalizare TLR4 a sca-
zut la 7,18+0,24 ng/ml la pacientii tratati cu DCM (p<0,001).
In grupul de comparatie, concentratia de TLR4 a fost la ziua
7 de tratament de 10,59+0,41 ng/ml. La 21 zile, in grupul de
observatie s-a demonstrat o scidere a TLR4 (5,19%0,20 ng/
ml, p<0,001) pana la valori de referinta (4,5-5,0 ng/ml).

Concluzii. Aplicarea preparatelor antimicrobiene cu eli-
berare prelungita de decametoxin, accelereaza procesele de
reparare a plagii, reducand colonizarea microbiana incepand
cu ziua 3 de tratament si perioada inflamatorie in plaga catre
ziua 14, contribuind, indirect, la normalizarea nivelelor serice
a moleculelor de semnalizare TLR4 catre zilele 14-21, compa-
rativ cu utilizarea de povidon-iodonat (p<0,001).

Cuvinte cheie: antimicrobiene, antiseptice, arsuri, deca-
metoxin, povidon-iodonat, receptori toll-like.
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vant. The aim of the actual study was to evaluate the dynamics
of TLR4 and microbial colonization levels in patients with deep
burns under the management of infectious complications using
the application of antiseptic decamethoxinum with prolonged de-
livery into the wound.

Material and methods. Between 2011-2017 years, 78 cri-
tically ill patients with 2nd b - 3rd degree burns were involved
in the research. All patients were treated accordingly to pro-
tocols of the treatment of burn disease (early surgical necrec-
tomy; xenodermograft or autodermograft plastics; topical and
systemic antimicrobial therapy, symptomatic administrations).
Patients were divided in two groups: (1) comparison patients
(n=33; middle age 45.2+2.6 years) received topical manage-
ment with antiseptic povidone-iodine and its wet-drying ban-
dages during dressings; (2) observation study group (n=45;
middle age 50,2+1,9 years) topically received antiseptic de-
camethoxinum (DCM) and applications with gauze dressings,
previously impregnated with the antimicrobial composition of
DCM. Microbiological identification of pathogens of infectious
complications from wounds and blood sampling from the vein
in order to measure the level of toll-like receptors 4 (TLR4) in
the serum were both proceeded (3d, 7th, 14th, 21st days of
treatment) accordingly to the standard methods. Statistical
analysis was conducted by means of Statistica 6.0.

Results. Microbiological research showed, on average, the
number of microorganisms in the wound exudate of the pati-
ents was 5.6-7.3 CFU/ml. In the observation group (burn area
of 31-50%), the number of microorganisms in wounds excee-
ded such index in the comparison group in 1.3 times (p<0.05).
Wound microflora was represented mainly by A. baumannii
and its associations with others. When antimicrobial dressings
with antimicrobial composition with DCM had been used, mi-
crobial colonization in burn wounds decreased significantly
on the 14th day in comparison to the control group (p<0.01).
In the comparison group, microorganisms were registered to
increase despite systemic and local antimicrobial therapy on
the 14th and 21st day. A. baumannii, P. aeruginosa and their
associations had been still found. On the 3d and 7th day there
were no significant difference in serum TLR4 in main group
(from 6,83+0,27 to 9,35+0,39 ng/ml) and comparison group
(from 7.19+0.35 to 9.82+0.38 ng/ml; p>0.05). Since the 14th
day, there was a decrease in the level of TLR4 signalling mole-
cules to 7.18+0.24 ng/ml in patients treated with antimicro-
bial composition of DCM (p<0.001). In the comparison gro-
up, the concentration of TLR4 was maintained at the 7th day
(10.59%£0.41 ng/ml). At 21 days, in the observation group, a
TLR4 decrease (5.19+0.20 ng/ml, p<0.001) and normalization
was proved (4.5-5.0 ng/ml).

Conclusions. The application of antimicrobials with pro-
longed release of decamethoxinum accelerates the reparative
processes in the wound, reducing the microbial colonization
(since the 3rd day) and inflammatory period in the wound
(the 14th day), indirectly contributing about to normalization
of signalling molecules TLR4 (the 14th and 21st days), compa-
rably to the use of povidone-iodine (p<0.001).

Key words: antimicrobial, antiseptics, burns, decametho-
xinum, povidone-iodine, toll-like receptors.
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Introducere

In prezent, perioada postoperatorie la pacientii cu com-
bustii si complicatiile care se pot produce reprezinta obiectul
cercetarilor, efectuate de oamenii de stiinta din diferite dome-
nii: chirurgi, microbiologi, biochimisti, morfologi. Tratamentul
pacientilor cu arsuri grave este o sarcina dificila din cauza dez-
voltarii frecvente a complicatiilor infectioase [1]. O crestere a
duratei de spitalizare duce, in mod inevitabil, la o crestere de
10 ori a riscului de infectie nosocomiala [2]. Tulpinile clinice
gram-negative multirezistente de P. aeruginosa (29%), Aci-
netobacter spp. (9%), Klebsiella spp. (8%), Enterobacter spp.
(7%), Proteus spp. (6%) se refera la cei mai periculosi agenti
patogeni ai complicatiilor infectioase nosocomiale la pacientii
departamentului de combustiologie [3, 4].

Studiile din ultimii ani au demonstrat rolul deosebit in al
tiparelor moleculare, asociate arsurilor (PMMALA/DAMPs)
si celor asociate patogenului (MMAP/PAMPs). Moleculele
care, iTn mod obisnuit, sunt gasite in interiorul celulelor, sunt
eliberate in matricea extracelulara la leziunea tisulara. Unele
dintre aceste molecule, pot actiona ca DAMP prin intermediul
suprafetelor hidrofobe. PAMP in plagile dupa arsuri reprezinta
un produs al agentilor patogeni, care intra in straturile adan-
ci ale dermei prin bariera epidermica. Coloniile microbiene
ale plagilor, in perioada postoperatorie, stimuleaza cresterea
PAMP 1n sange [5].

Activarea receptorilor toll like (TLR) are loc in prezenta
moleculelor de semnalizare DAMP si PAMP in circulatia siste-
mica. Activarea TLR, la randul lor, stimuleaza secretia de cito-
kine. Cresterea concentratiilor de TLR 1n ser duce la o crestere
semnificativa a citokinelor sistemice, ulterior, la un raspuns
imun inadecvat, la tulburari de vindecare si la cicatrizare ex-
cesiva. La om, se cunosc sase tipuri de TLR, care sunt localizate
pe suprafata celulara (TLR 1, 2, 4, 5, 6 si 10). Alte TLR-uri (3,
7,8, 9) sunt in endosomi si in senzorii acizilor nucleici [6]. A
fost dovedit rolul semnificativ al TLR4 in inflamatia sistemica
secundara combustiilor si leziunilor organice [7, 8].

In cazul distrugerii sistemice generale a homeostaziei,
raspunsul imun poate provoca sindromul de disfunctie poli-
organica, care pune in pericol viata. Cunoasterea semnalizarii
DAMP si PAMP-TLR poate duce la imbunatatirea tratamen-
tului combustiilor. Abordarile moderne privind tratamentul
pacientilor cu arsuri grave includ tratamentul chirurgical
timpuriu, in combinatie cu terapia de perfuzie-transfuzie, an-
tibioterapia sistemica. O importantd deosebita are utilizarea
locald a medicamentelor antimicrobiene eficiente, menite sa
reduca gradul de colonizare microbiana a plagilor. Eficacita-
tea antimicrobiana joasa a tratamentului local al combustiilor,
in conditii de reactivitate imuna redusa, conduce la cresterea
nivelurilor serice ale PAMP, TLR, citokinelor si formarea unui
cerc vicios, care se manifesta clinic prin extinderea alterarii,
incetinirea Insanatosirii si agravarea prognosticului [9].

Scopul studiului a fost evaluarea dinamicii nivelurilor
TLR4 si al colonizarii microbiene la pacientii cu arsuri profun-
de, In cadrul managementului complicatiilor infectioase, folo-
sind decametoxinul drept antiseptic cu eliberare prelungita in

plaga.

Introduction

Nowadays, the postoperative period in patients with burn
disease and complications that may happen are the subject of
research by scientists of different directions: surgeons, micro-
biologists, biochemists, morphologists. Management of the pati-
ents with severe burns is a difficult task due to the development
of infectious complications in this contingent of the injured ones
[1]. An increase in the duration of hospitalization inevitably le-
ads to an increase in the risk of nosocomial infection to 10 times
[2]. Polyantibiotic-resistant gram-negative clinical strains of P
aeruginosa (29%), Acinetobacter spp. (9%), Klebsiella spp. (8%),
Enterobacter spp. (7%), Proteus spp. (6%) are referred to the
most dangerous pathogens of infection complications, media-
ted with medical care, in patients of the burn department [3, 4].

Studies of recent years have shown a special role in the
pathogenesis of burn disease damage-associated molecular
patterns (DAMPs) and pathogen-associated molecular pat-
terns (PAMPs). Biological molecules that normally are usually
found inside cells as released into the extracellular matrix or
as its part and which are disrupted after tissue damage. Some
of these may function as a DAMP. Hydrophobic surfaces are
considered to act as DAMPs. PAMPs in wounds after burn
trauma been as parts or products of pathogens entering the
deep layers of derma through the breached epidermal barrier.
Microbial colonisations of wounds in post-surgery period has
been proved to stimulate the elevation of PAMPs in blood [5].

The activation of toll-like receptors (TLRs) happens under
the appearance of signalling molecules as DAMPs and PAMPs
in systemic circulation. TLRs’ activation in turn stimulates cy-
tokine secretion. The elevation of TLRs’ concentrations in se-
rum leads to significant systemic cytokine increase, subsequent
inadequate immune response, impaired healing and excessive
scarring. In human, six TLRs are known to be located on the cell
surface (TLR 1, 2, 4, 5, 6, and 10). Other TLRs (3, 7, 8, 9) are in
endosomes and sense nucleic acids [6]. According to scientific
the data the significant role of TLR4 in post-burn systemic in-
flammation and organ damage has been proved [7, 8].

The generally systemic disruption of homeostasis, immune
response can cause life-threatening, syndrome of multi-organ
dysfunction. Knowledge of DAMP- and PAMP-TLR signalling
may lead to burn wound treatment improvement. The mo-
dern approaches to the treatment of patients with severe bur-
ns include early surgical treatment in combination with infu-
sion-transfusion therapy, systemic antibiotic therapy; special
importance belongs to the local use of effective antimicrobial
drugs aimed at reducing the degree of microbial colonization
of wounds. Insufficient antimicrobial efficacy of local treat-
ment of burn wounds in conditions of reduced immune reac-
tivity leads to an increase of serum levels of PAMPs, TLRs, cy-
tokines and the formation of a vicious circle, which is clinically
manifested by the extension of the alteration, slowing down
the reparation, worsens the prognosis [9].

The aim of the study was to evaluate the dynamics of TLR4
levels and microbial colonization in patients with deep burns
under the management of infectious complications using the
application of antiseptic decamethoxinum with prolonged de-
livery into the wound.
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Material si metode

Design-ul studiului

in decursul unei perioade de sapte ani (2011-2017), au
fost inrolati in studiu pe o durata de peste 21 de zile, 78 de
pacienti critici cu combustii de gradul 2b-3 (suprafata corpo-
rala totala arsa de la 17,1+0,6% pana la 65,0+7,6%, care au
fost spitalizati in Centrul de Combustii al Spitalului Clinic Re-
gional Vinita, numit in cinstea lui N. [. Pirogov.

Toti pacientii au fost tratati in conformitate cu protocoalele
de tratament al combustiilor si au beneficiat de urmatoarele
interventii chirurgicale: necrectomia timpurie in primele trei
zile dupa trauma si plastia cu grefa de piele libera proprie sau
straind. Masuri de terapie intensiva: suport volemic si reechi-
librare hidroelectrolitica, transfuzie, medicatie simptomatica,
pentru stabilizarea homeostaziei si antimicrobiene, sistemic.

In functie de managementul topic postoperator, s-au format
2 grupe de pacienti. in primul grup, cel de referinti, pacientii
au primit pe suprafetele plagilor povidon-iodonat, pansamen-
te uscate-umede si remedii de vindecare a plagilor. Grupul de
referinta a inclus 33 de pacienti cu varsta variind intre 25 si 101
ani si o medie de 45,2+2,6 ani, dintre ei - 84,4% barbatisi 15,2%
femei. Pacientii din al doilea grup, cel de observatie (n=45) au
beneficiat de aplicatii topice antimicrobiene cu decametoxin
(1,10-Decametin-bis (N,N-dimetil mentoxicarbonilmetil)-amo-
nium diclorid). Certificatul de registrare Ne UA/12180/01/01
din 29.03.2017, Ordinul Ministerului Sanatatii al Ucrainei Ne
341). Aplicarea pansamentelor cu decametoxin (AMC) a fost
efectuata in conformitate cu metoda originala elaboratd, bre-
vetatd in Ucraina (Brevetul Nr. 93662). De asemenea, s-au ad-
ministrat remedii standard pentru vindecarea plagilor, conform
protocoalelor clinice institutionale in vigoare. Pansamentele
impregnate utilizate au avut proprietati de eliberare prelun-
gita a decametoxinului pe suprafata plagii. Varsta pacientilor
din grupul principal a variat intre 23 si 86 de ani (varsta me-
die 50,2%1,9 ani), dintre care 62,2% - barbati, 37,8% - femei.
Schimbarea pansamentelor in ambele grupuri a fost efectuata,
in functie de eliminari, zilnic sau peste o zi.

Agenti patogeni microbieni ai complicatiilor infectioase au
fostizolati din exudatul plagii in timpul pansamentelor. Micro-
organismele au fost studiate minutios, conform proprietatilor
lor tinctoriale, de cultura si biochimice, in conformitate cu
abordarile si tehnicile uzuale ale practicii microbiologice.
Aceasta parte a cercetarii a fost efectuata in Laboratorul Bac-
teriologic al Departamentului de Microbiologie al Universitatii
Nationale de Medicina Memoriald Pirogov, Vinita. Gradul co-
lonizarii microbiene al plagilor a fost examinat in ziua a 3-a, a
7-a,a 14-asia21-a de tratament.

In acelasi timp, la pacientii din ambele grupuri (zilele 3, 7,
14, 21 de tratament), s-au prelevat probe de sange din veng,
pentru a masura nivelul TLR4 in ser. Toate probele de ser
obtinute au fost conservate la -20°C in microtuburi Eppendorf,
inainte de studiul biochimic. Pentru a analiza concentratia de
TLR4, a fost aplicat testul ELISA in laboratorul stiintific si clinic
din cadrul Departamentului de Chimie Biologica si Generala al
Universitatii Nationale de Medicind Memoriala Pirogov, Vinita.
Serurile hemolizate, lipemice, precum si probele cu cheaguri
de sange nu au fost testate. Nivelul de TLR4 in ser a fost de-
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Material and methods

Study design

During a seven year period (2011-2017) 78 critically ill pa-
tients with 2nd b - 3rd degree burns (total burned body surface
area from (17.1+0.6%) to (65.0+7.6%) who were hospitalised
in Burn Centre of Vinnytsya Regional Clinical Hospital named
after N. [. Pirogov more than 21 day, were enrolled in the study.

All patients were treated according to protocols of the
treatment of burn disease. They underwent surgery: early
necrectomy in primary three days after trauma and xenoder-
mograft, or autodermograft plastics were used. All patients re-
ceived complex intensive care management: balanced infusion
and transfusion therapy, symptomatic administrations for sta-
bilization of their homeostasis and systemic antimicrobials.

Accordingly to the post-surgery topical management there
were formed 2 groups of patients. In the first study group
(comparison), patients received topical antiseptic povidone-
iodine on the wound surfaces and after that wet-drying ban-
dages and wound healing remedies were applied accordingly
to the protocols of management of this pathology. The com-
parison group involved 33 patients (age extremes 25-101
years, middle age 45.2+2.6 years; 84.4% male, 15.2% fema-
le). Patients of the second observation study group (n=45)
underwent topical antimicrobial treatment with antisep-
tic decamethoxinum (1,10-Dekametilen-bis (N,N-dimethyl
mentoxicarbonilmetil)-ammonium dichloride; registration
certificate N2 UA/12180/01/01 since 29.03.2017, Order of
Ministry of Health of Ukraine Ne 341). After that the next ap-
plication of the gauze dressings, previously impregnated with
the antimicrobial composition of decamethoxinum (AMC) was
used accordingly to the patented original method (Patent of
Ukraine No. 93662). And also standard wound healing reme-
dies were administered (accordingly to the protocols). Used
impregnated dressings, obtained the properties of prolonged
desorption of antiseptic decamethoxinum in the wound surfa-
ce. The age of patients in main group varied between 23 and
86 years (middle age 50.2+1.9 years; 62.2% male, 37.8% fe-
male). The change of dressings in both groups was carried out
depending on the impressions: daily or in a day.

Microbial pathogens of infectious complications were
isolated from the wound exudate, had been received during
dressing procedure. Microorganisms were studied in detail by
their tinctorial, cultural, biochemical properties, according to
the generally approved approaches and techniques in micro-
biological practice. This part of research was conducted in the
Bacteriological laboratory of the Department of Microbiology
of National Pirogov Memorial Medical University, Vinnytsya.
The level of microbial colonization of the wounds was exami-
ned on the 3d, 7th, 14th, 21st day of treatment.

At the same time in patients of both groups (3rd, 7th, 14th,
21stdays of treatment), blood sampling from the vein was pro-
ceeded in order to measure the level of TLR4 in the serum. All
received serum samples were conserved at temperature regi-
men 20°C below zero in Eppendorf micro tubes before bioche-
mical study. To analyze the rates of TLR4 the enzyme-linked
immunosorbent assay (ELISA) of blood samples was carried
out in the scientific and clinical laboratory in the Department



terminat utilizand TLR4 uman cu ELISA Kit (NeoBiolab, USA)
conform instructiunilor producatorului. Pe placile de microti-
trare, cu anticorpi la estradiol adsorbite pe ele, a fost adaugat
si amestecat timp de 10 secunde 100 pl de solutii standard
(concentratii de estradiol 0, 1,0, 2,5, 5,0, 10,0, 25,0 ng/ml), 50
ul de conjugat enzimatic (streptavidina de peroxidaza). Gode-
urile acoperite au fost incubate timp de 60 minute in camera
umeda, pentru a obtine complexul anticorp-antigen-anticorp-
enzima. Fiecare godeu a fost spalat intens pentru a spala reac-
tivii fara conjugat. Dupa aceea, in fiecare godeu, au fost ada-
ugate 50 pl de substrat cromogenic; probele au fost incubate
timp de 15 minute la temperatura de 25°C. Reactia a fost opri-
ta, utilizand 50 pl de solutie stop. Densitatea optica a solutiei
a fost mdsurata imediat, la 450 nm (filtrul diferential a fost la
630 nm), folosind tehnica de testare STAT FAX 303 /PLUS.

Analiza statisticd a fost efectuata cu softul Statistica 6.0.
S-au calculat: media aritmetica (M), eroarea medie a mediei
aritmetice (m), veridicitatea rezultatelor (p).

Rezultate

in cadrul studiului, au fost identificate caracteristicile dina-
micii colonizarii plagilor in timpul tratamentului cu aplicare lo-
cald a diferitor medicamente antimicrobiene. Au fost analizate
rezultatele examinadrii bacteriologice cantitative ale exudatului
la nivelul plagilor la pacientii cu arsuri profunde. Gradul de infec-
tare al plagilor inainte de initierea tratamentului a fost similar in
ambele loturi. In medie, numirul de microorganisme la pacientii
cu exudatie la nivelul plagii a fost de 5,6-7,3 UFC/ml. La pacientii
cu o suprafatd de arsura de 31-50%, In grupul de observatie, nu-
marul de microorganisme izolate din plagd a depasit indicele din
grupul de comparatie de 1,3 ori (p<0,05) (Tabelul 1).
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of Biological and General Chemistry of National Pirogov Me-
morial Medical University, Vinnytsya. All samples were appro-
priate for the research. Haemolysed, lipemic serum samples
and samples with blood rolls were not tested. The serum TLR4
level was determined using the Human TLR4 Elisa Kit (NeoBi-
olab, USA) according to the manufacturer's instructions. Onto
microtiter plates with adsorbed on them antibodies to estra-
diol, 100 pl of standard solutions (concentrations of estradiol
0; 1.0; 2.5; 5.0; 10.0; 25.0 ng/ml), 50 pl of enzymatic conjugate
(streptavidine of peroxidase) were added and mixed during
10 seconds. Covered wells were incubated during 60 minutes
in humid chamber to get antibody-antigen-antibody-enzyme
complex. Each well had been washed intensively to wash out
no-conjugated reagents. After that 50 pl of chromogenic sub-
strate were supplied in each well, had been incubated during
15 min at 25°C temperature regimen. Reaction was stopped
using 50 pl of stop-solution. Optical density of the solution
was immediately measured at 450 nm (differential filter was
at 630 nm.), using testing technique STAT FAX 303 /PLUS.
Statistical analysis was conducted by means of Statistica 6.0.
The arithmetic mean (M), the average error of the arithmetic
mean (m), the reliability of the results (p) were calculated.

Results

In the study, we identified the features of the dynamics
of wounds’ colonization during treatment with local appli-
cation of various antimicrobial drugs. Results of quantitative
bacteriological examination of the wound exudate of patients
with profound burns were analysed. Before treatment, burn
wounds of both groups were infected, and the level of coloni-
zation of wounds was not statistically different in the experi-

Tabelul 1. Gradul de colonizare microbiana al arsurilor la diferite zile de prelevare a probelor in functie de tratamentul topic.
Table 1. Degree of microbial colonisation of burned surfaces at diferent days of sampling according to local treatment.

Zilele de prelevare a probelor / Days of probe sampling

Ziua 3 / Day 3

Ziua 7 / Day 7

Ziua 14 / Day 14 Ziua 21 / Day 21

Suprafata arsa
Burned area

Grupul decamethoxin
Decamethoxine group
Grupul povidone-iodin
Povidine-iodine group
Grupul decamethoxin
Decamethoxine group

Grupul povidone-iodin

Povidine-iodine group

Grupul decamethoxin
Decamethoxin group
Grupul povidone-iodin
Povidine-iodine group
Grupul decamethoxin
Decamethoxine group
Grupul povidone-iodin
Povidine-iodine group

1-20%
21-30%
31-50%

>50%

6,7+0,48
6,3+0,63
7,3+0,54*
6,9+0,51

6,4+0,69
6,8+0,24
5,6+0,60
6,7+0,33

5,3+0,64
5,2+0,57
6,6+0,61
6,4+0,66

6,8+0,50
6,3+0,76
5,9+0,80
6,4+0,94

3,1£0,66***

2,2+0,77**
5,4+0,62
5,5+0,51*

6,3+0,58
5,4%0,35
6,4+0,64
7,3%0,20

0,7+0,36%**

0,9+0,44***

2,4+0,53%**
4,3+0,89#

5,2+0,63
5,8+0,73
6,9+1,29
6,6+0,6

Nota: gradul colonizarii microbiene este reprezentat prin Unitati Formatoare de Colonii (UFC/ml), M+m; #- p=0,05; *- p<0,05; **- p<0,01; ***- p<0,001 (vs.

grupul de comparare, cu povodon-iodin, la ziua respectiva).

Note: degree of microbial colonisation is presented as Colony Formatory Units (CFU/ml), M+m; #- p=0,05; *- p<0,05; **~ p<0,01; ***- p<0,001 (vs. comparative

group with povodone-iodine, at respective day).

Referitor la spectrul bacterian, izolat in aceasta perioada
de la pacientii cu arsuri de pana la 30% din suprafata corpu-
lui, acesta este reprezentat, preponderent, de S. aureus. La
pacientii cu suprafata arsa mai mare de 30%, a fost izolat,
preponderent, A. baumannii, care era, de obicei, In asociere cu
microflora de coci.

mental groups. On average, the number of microorganisms in
the wound exudate patients was 5.6-7.3 CFU/ml. Only in pati-
ents with a burn area of 31-50% in the observation group the
number of microorganisms in the wound exceeded the index
in the comparison group in 1.3 times (p<0.05) (Table 1).
Regarding the species structure of the wound microflora
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In ziua a 7-a, nivelul colonizirii microbiene a plagilor
pacientilor din ambele grupuri a scazut usor si a fost de 5,2-
6,8 UFC/ml (p>0,05), cu un mic avantaj numeric al grupului
de observatie, la 5 UFC/ml (care a fost criteriul pentru delimi-
tarea stdrii de colonizare-infectie). Gama speciilor de micro-
flora a plagii a fost reprezentatd, preponderent, de asociatii
de microorganisme, in care locul de frunte a fost ocupat de A.
baumannii.

in cea de-a 14-a zi, s-a demonstrat o scidere a colonizirii
microbiene a plagilor la pacientii care au beneficiat de AMC,
comparativ cu grupul de control (p<0,01). Din spectrul specii-
lor de asociatii microbiene, a fost izolat Corynebacterium spp.,
indicand la restaurarea microflorei normale a pielii in proce-
sul de epitelizare a suprafetei plagii.

in grupul de comparatie, in ziua a 14-a si a 21-a s-a obser-
vat o crestere a gradului de infectare a suprafetelor de arsurg,
in pofida terapiei antimicrobiene sistemice si locale. Printre
speciile selectate, au predominat A. baumannii, in asociere cu
alte microorganisme. Tulpinile de P. aeruginosa au ocupat a
doua pozitie si au predominat in grupurile de pacienti cu ar-
suri dure, cu o suprafata mai mare de 30%.

La pacientii cu arsuri grave, concentratia serica a TLR4 nu
a prezentat diferente intre grupuri catre zilele 3 si 7 (cresterea
nivelului TLR4 de la 7,1940,35 la 9,82+0,38 ng/ml, in grupul
de comparatie si de la 6,83+0,27 1a 9,35+0,39 ng/ml, in grupul
principal, p>0,05). Aceasta dinamica a reflectat severitatea le-
ziunilor la pacientii din ambele grupuri (Tabelul 2, Figura 1).
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in this period, it should be noted that at burns up to 30% of
the wound mainly S. aureus was isolated, with severe lesions
(the area of burn more than 30%) - dominated strains of A.
baumannii mainly in associations with coca microflora. On the
7th day the level of microbial colonization of wounds of pati-
ents of both groups slightly decreased and was 5.2-6.8 CFU/ml
(p>0.05) with the advantage of the observation group, where
the value close to 5 CFU/ml (the criterion for the delineation
of colonization-infection).

Species range of wound microflora was represented ma-
inly by associations of microorganisms, in which the leading
place was occupied A. baumannii.

On the 14th day, a decrease in the level of microbial coloni-
zation of burn wounds of patients, in whom AMC was used, was
proved in comparison to the control group (p<0.01). Among the
species spectrum of microbial associations Corynebacterium
spp. were identified, indicating the restoration of normal skin
microflora in the process of epithelization of the wound surface.

In the comparison group, an increase in the level of infection
of the burning surfaces was observed despite systemic and lo-
cal antimicrobial therapy on the 14th and 21st day. Among the
selected species A. baumannii in associations with other micro-
organisms prevailed. P aeruginosa strains occupied the second
position in the microbial landscape, which dominated in the gro-
ups of hard-burnt patients with a burn area of more than 30%.

During the investigation of the serum TLR4 concentration
in patients with severe burns on the 3d and 7th day, no di-

Tabelul 2. Nivelele de TLR4 la pacientii cu combustii in functie de tratamentul antimicrobian topic al arsurilor.
Table 2. TLR4 levels in patients with burns according to topical antimicrobial treatment of burned surfaces.

Grupuri studiate

TLR4, ng/ml (M+m)

Study groups Ziua 3 / Day 3 Ziua7 / Day 7 Ziua 14 / Day 14 Ziua 21 / Day 21
G 1 idon-iodonat (d ti

rupul povidon-iodonat (de comparatie) 7,190,35 9,82+0,38 10,59+0,41 9,43+0,45
Povidone-iodonate (comparation) group
G 1d thoxin (de ob ti

rupul decamethoxin (de observatie) 6,83£0,27 9,35+0,39 7,18£0,24%%* 5,1940,20%+*

Decamethoxine (observation) group

Nota: ***- p<0,001 (vs. grupul de comparare, cu povodon-iodin, la ziua respectiva).
Note: ***- p<0,001 (vs. comparative group with povodone-iodine, at respective day).

=== Grupul povidon-iodin / Povidone-iodine group (n=33)

[EN
N

10,59

9,43

Nivelul seric de / Serum levels of TLR4, ng/ml
(o)}

ZIUA3 /DAY 3 ZIUA7 /DAY 7

ZIUA 14 / DAY 14

ZIUA 21 /DAY 21

Fig. 1 Dinamica nivelelor serice de TLR4, in functie de tratamentul antimicrobian topic al arsurilor grave.
Fig. 1 Serum level dynamics of TLR4, according to topical antimicrobial treatment of severe burns.
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Cu toate acestea, la pacientii tratati cu AMC, de la a 14-a
Zi, a existat o scadere a nivelului moleculelor de semnalizare
TLR4 la 7,18+0,24 ng/ml (p<0,001). in grupul de comparatie,
concentratia de TLR4 a fost stabild, similar concentratiei din
ziua a 7-a (10,59+0,41 ng/ml), formand un platou pe grafic
(Figura 1).

La 21 de zile, in grupul de observatie, s-a identificat o sca-
dere suplimentara a concentratiei de TLR4 (5,19+0,20 ng/ml,
p<0,001), care a fost aproape de valorile normale (4,5-5,0 ng/
ml). Aceasta tendinta poate fi explicata prin inceputul pro-
ceselor de reparare a plagii dupa 7 zile, eradicarea microor-
ganismelor gram-negative patogene din plaga si substituirea
acestora cu reprezentanti ai microflorei cutanate normale (Co-
rynebacterium spp.), in cazul aplicarii AMC .

Pentru pacientii din grupul de comparatie, chiar si in ziua
21, concentratia de TLR4 a fost mentinuta la nivele similare a
zilelor 7 si 14 (9,43+0,45 ng/ml), ceea ce poate fi explicat prin
persistenta agentilor patogeni gram-negativi nosocomiali (P
aeruginosa) In exudatul plagilor arse.

Discutii

Nivelul colonizarii microbiene a suprafetei plagii este
elementul cheie in ciclul vicios al patogenezei complicatiilor
infectioase. Algoritmul patogenezei are urmatoarea secventa:
agenti patogeni microbieni - PAMP serici — TLR — citokine —
prelungirea alterarii si duratei inflamatiei — extensie de repa-
rare — spitalizare de lungd durata — dobandirea microflorei
oportuniste.

Terapia antimicrobiana locald standard nu a avut efectul
asteptat asupra elimindrii microorganismelor si nu a impiedi-
cat colonizarea plagii cu microflora spitaliceasca (P. aerugino-
sa) in grupul de comparatie.

in grupul de observatie, de la 7 zile, la pacientii cu arsuri
de pana la 30% din suprafata corporald sau, de la 14 zile, la
pacientii cu suprafata arsa mai mare de 30%, numarul de mi-
croorganisme, care au avut potentialul de a provoca infectii la
nivelul plagilor, a scazut. Spectrul speciilor de microorganis-
me izolate a fost imbogatit cu tulpinile reprezentantilor gaz-
dei, cum ar fi Corynebacteria, care, in opinia noastrd, reflecta
o tendinta pozitiva de reparare a plagilor, deoarece a aratat
restaurarea microflorei normale a pielii in zona defectului.

Conform rezultatelor obtinute, concentratia inalta de TLR4
poate fi interpretata ca un marker al inflamatiei daunatoare
tesuturilor si al gradului de colonizare cu microorganisme. Nu
s-au constatat diferente In concentratia de TLR4 intre grupu-
rile de studiu pana in a 14-a zi. Presupunem ca 1n prima sap-
tdamana dupa combustie, rolul principal in patogeneza nivelu-
rilor de crestere a TLR4 apartine DAMP-urilor. In timp ce, in
cea de-a doua si a 3-a sdaptamang, diferentele in gestionarea
infectiei plagilor au condus la modificarile aparentei microbi-
ene. Concentratiile serice ale TLR4, in aceastd perioada, reflec-
ta nivelul colonizarii microbiene al plagilor (PAMP de tulpini
gram-negative).

In conformitate cu datele din literatura stiintifica timpurie,
dedicate cercetarilor privind semnalizarea tesutului ars, s-au
gasit numeroase DAMP-uri si PAMP-uri care activeaza TLR-uri.
Datorita lor, au fost descifrate structurile cristaline ale unor

fferences were found between the groups: a rise in the TLR4
level from 7.19+0.35 to 9.82+0.38 ng/ml in comparison gro-
up and from 6.83+0.27 to 9.35+0.39 ng/ml in the main group
(p>0.05) were observed. This dynamics indicated the severity
of burn injury in patients of both groups (Table 2, Figure 1).
However, since the 14th day, there was a decrease in the
level of TLR4 signalling molecules to 7.18+0.24 ng/ml in pa-
tients treated with AMC (p<0.001). In the comparison gro-
up, the concentration of TLR4 was maintained at the 7th day
(10.5940.41 ng/ml), forming a plateau on the graph (Figure 1).
At 21 days in the observation group, a further decrease in
the TLR4 concentration (5.194£0.20 ng/ml, p<0.001) was ob-
served, which was close to normal values (4.5-5.0 ng/ml). This
tendency can be explained by the beginning of reparative pro-
cesses in the wound after 7 days, the eradication of conditio-
nally pathogenic gram-negative microorganisms in the wound
and their substitution with representatives of the normal skin
microflora (Corynebacterium spp.) in the application of AMC.
For patients in the comparison group, even at day 21, the
concentration of TLR4 was kept at 7 and 14 days (9.43+0.45
ng/ml), which can be explained by the release of the wound
exudate in patients with severe burns of nosocomial gram-ne-
gative pathogens of infectious complications (P, aeruginosa).

Discussion

The level of microbial colonization of the wound surface
is a key link in the vicious cycle of the pathogenesis of infec-
tious complications. The algorithm of pathogenesis has the
following sequence: microbial pathogens — serum PAMPs —
TLRs — cytokines — prolongations of alteration and inflam-
mation duration — extension of reparation — long lasting hos-
pitalization = acquiring of opportunistic microflora.

Standard local antimicrobial therapy did not have the ex-
pected effect on the elimination of microorganisms and did
not prevent colonization of the wound by hospital microflora
(P aeruginosa) in the comparison group.

In the observation group, from 7 day in patients with bur-
ns up to 30% of the body surface, or from 14 day in patients
with burning surface more than 30%, the number of microor-
ganisms that had the potential to cause wound infection, de-
creased, and the species spectrum of isolated microorganisms
was enriched by strains of host representatives as Corynebac-
teria, which, in our opinion, seemed about positive tendency
of wound repair, as it showed the restoration of normal micro-
flora of the skin in the zone of defeat.

According to the results, obtained in the research, TLR4
concentration could be estimated as the marker of the tis-
sue-damaging inflammation and the colonisation level of the
microorganisms. No differences in TLR4 concentration were
found between study groups till the 14th day. We suppose that
during the 1st week after the burn trauma the main role in
pathogenesis of the increase levels of TLR4 belongs to DAMPs.
While during the 2d and the 3d week differences in the ma-
nagement of the wound infection lead to the changes of mi-
crobial landscape and serum TLR4 concentrations during this
period reflect the microbial colonisation level of the wounds
(PAMPs of gram-negative strains).
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complexe PAMP-TLR [4]. In ceea ce priveste DAMP-urile si
PAMP-urile, aceste substante s-au referit la moleculele de sem-
nalizare, responsabile de activarea raspunsului imun Innascut,
protejand, astfel, tesuturile deteriorate de invazia microbiana
si contribuind semnificativ la repararea plagilor in postopera-
toriu. Cu toate acestea, caile de semnalizare TLR influenteaza,
de asemenea, inflamatia asociata cu afectarea tesuturilor.

Concluzii

1) Colonizarea suprafetelor arse si a plagilor dupa necrecto-
mie, precum siimperfectiunea mecanismelor locale de protectie
in caz de arsuri grave, contribuie la dezvoltarea complicatiilor
infectioase, cauzate de asociatii de microorganisme oportunis-
te: S. aureus, A. baumannii, P. aeruginosa etc. Aplicarea de pan-
samente impregnate cu compozitie antimicrobiana cu decame-
toxin cu eliberare prelungitd, accelereaza eradicarea eficienta a
bacteriilor incepand cu ziua a 7-a (in cazurile cu suprafata arsa
de pana la 30%) sau de la ziua a 14-a (daca suprafata arsa este
mai mare de 30%).

2) Aplicarea locala a preparatelor antimicrobiene cu elibe-
rare prelungitd a decametoxinului accelereaza procesele repa-
rative 1n plaga datorita reducerii colonizarii microbiene din a
3-a zi si datorita reducerii inflamatiei In plagd, incepand cu a
doua sdaptamang, asa cum reiese din dinamica concentratiei
serice a moleculelor de semnalizare TLR4.
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Accordingly to early scientific literature data dedicated to
the researches of burned-tissue signalling, numerous DAMPs
and PAMPs have been found to activate TLRs. Due to these,
crystal structures of some PAMP-TLR complexes have been
found [4]. As for DAMPs and PAMPs, these substances were re-
ferred to the signalling molecules responsible for activation of
the innate immune response, protecting in this way damaged
tissues from the invasion by microorganisms, and significantly
contributing in the repair of burn-injured surfaces in postope-
rative period. Nonetheless, TLR signalling pathways also influ-
ence into inflammation related with damages of tissues.

Conclusions

1) The colonisations of burn surfaces and wounds after ne-
crectomy surgery and the imperfection of local mechanisms
of protection in severe burns contribute to the development
of wound infection complications, caused by microorganisms
in associations of such opportunistic bacteria S. aureus, A. ba-
umannii, P aeruginosa etc. But the topical management with
application of dressings, impregnated by antimicrobial com-
position of decamethoxinum with prolongation desorption of
this antiseptic into the wound optimizes the effective bacterial
eradication, since 7 day (burn surface <30% BSA) or since 14
day (burn area >30% BSA).

2) Local application of antimicrobials with prolonged relea-
se of decamethoxinum accelerates the onset of reparative pro-
cesses in the wound due to the reduction of microbial coloni-
zation from the 3rd day, and the reduction of the inflammatory
period in the wound, starting from the second week, about as
evidenced by the concentration of signalling molecules TLR4.
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