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Antiseptics can block the adhesion of bacteria, thus facilitating the course of the purulent-inflammatory process.
Therefore, we investigated the adhesive properties of clinical isolates of the genus Kocuria isolated from the oral cavity of patients
with infectious-inflammatory post-extraction complications. Remedies based on decamethoxine, chlorhexidine bigluconate and
iodoform were used as test antiseptics. The adhesive properties of clinical isolates under the action of remedies based on
decamethoxine, chlorhexidine bigluconate and iodoform were determined by V.. Brillis. The adhesion index values of
microorganisms of clinical isolates of the genus Kocuria under the action of subbacteriostatic concentration of remedy based on
decamethoxine were 1.6 times (p<0.05) and 2.1 times (p<0.05) lower compared to those of the adhesion index of microorganisms
after the action of remedies based on chlorhexidine bigluconate subbacteriostatic concentrations and iodoform respectively. In the
presence of remedy based on chlorhexidine bigluconate SBsC, relative to the clinical isolates Kocuria kristinae 1 and Kocuria
kristinae 2, IAM indices increased 1. 3 times, and IAM indices of Kocuria rosea increased 1.1 times compared to the IAM indices
of the controls of these isolates. Considering the results of action remedy based on iodoform SBsC on clinical isolates Kocuria
kristinae 1 and Kocuria kristinae 2, IAM increased in 2.1 times and in 1.5 times, IAM of clinical isolate Kocuria rosea also
increased, but in 1.4 times, considering the control cultures.
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I A. Jlobanb, FO.B. Uymak, JI.C. ABetikoB, M.M. AnanneBa, M.O. ®daycroBa,
B.M. I'aBpuines, J1.B. Ctedsi0BchbKkHii

MOPIBHSIHHS JIIi AHTUCENTHUKIB HA OCHOBI JEKAMETOKCHHY,
XJOPTEKCHAUHY BIINTIOKOHATY TA HOJ0®OPMY HA AJATE3UBHUI ITOTEHIIAJT
BAKTEPIM POIY KOCURIA SPP.

JlocnipkyBany aare3uBHI BIACTHBOCTI KIIHIYHUX 130JTiB poxy Kocuria, BUIIIEHUX 3 TOPOXXHUHU POTa IAIIEHTIB 3
iH(eKIIfHO-3aMalIbHIM MOCTEKCTPAKIIHHIM YCKJIQMHEHHIM. B SIKOCTI mociipKyBaHUX TIperapaTtiB BUKOPHCTOBYBAIH 3aCO0M Ha
OCHOBI JIEKaMETOKCHHY, XJIOPIeKCHJIUHY OirmoKoHaTy i1 HomodopMmy. ANre3wBHI BIACTHBOCTI KJIIHIYHMX I30JIATIB MiJ Mi€r0
aHTHUCENTUYHUX 3ac00IB HA OCHOBI JIEKAMETOKCHHY, XJIOPIreKCHIMHY OIrTIOKOHATY 1 omodopMy BH3HAYanM 3a MeToauKO0 B.1.
Bpuic. ITokazHuku iHZekcy anre3ii MiKpoOpraHi3MiB KIIHIYHHMX i30JLITiB poxy Kocuria min piero cyOOakTepiocTaTHYHOL
KOHIICHTpaLii aHTHCENTHYHOTO 3ac00y Ha OCHOBI AekameTokcuHy Oynu B 1,6 pasu (p< 0,05) ta 2,1 pasu (p< 0,05) MeHuIMMH B
MOPIBHSHHI 3 MOKa3HUKaMHM iHIEKCY ajare3ii MiKpoopraHi3miB micis Aii cyOOakTepiocTaTHUHUX KOHILEHTpALiil aHTUCENTHYHHUX
mpernapariB Ha OCHOBI XJIOPTEKCHIANHY OirfokoHaTy 1 Homodopmy BiamosigHo. Y mpucytHocti ChcK Xinoprekcuauny, mono
KITiHIYHEX 1305ATiB Kocuria kristinae 1 ta Kocuria kristinae 2 nokasauku 1AM 306inpmryBanuce y 1,3 pasu, a mokasauku IAM
Kocuria rosea — y 1,1 pa3u mopiBHSHO 3 moka3HHKamMu [AM KoHTpomo muX i30iAaTiB. BpaxoByroun pesymsraté nii ChcK
Honodopmy mozo kniniuamx isonsris Kocuria kristinae 1 ta Kocuria kristinae 2, TAM 36inpmyBamucs y 2,1 pasuta y 1,5 pasn,
IAM xuminivHOTO 13005TY Kocuria rosea Takox 301mbIIyBaBcs, ane y 1,4 pa3u, BpaxoByIOUH KOHTPOJb KYJIBTYD.

KitrouoBi ciioBa: azre3ist MikpoopraHi3miB, (h)akTopy IaTOr€HHOCTI, aHTUCSTITHKH, KIIHIYHI 130JISITH, THIfHO-3aITaIbHUA pOLIeC.

The study is a fragment of the research project “Investigating the role of conditionally pathogenic and pathogenic
infectious agents with different sensitivity to antimicrobial antiviral drugs in human pathology”, state registration
No. 0118U004456.

According to the literature, a large number of bacteria can form biofilms. Bacterial cells composing
biofilms differ in their properties from free-floating bacteria in the plankton state. Microorganisms within
biofilms are protected from unfavorable conditions by a matrix of extracellular polymeric substances. As a
result, they are significantly more resistant to antimicrobial agents and host defence mechanisms than their
planktonic counterparts [9]. The biofilm formation process begins with the interaction of bacteria with
macroorganism cells through adhesion due to the ability of the infectious agent to attach to the host cells with
subsequent colonization. The close interaction of pathogens with the body's cells can lead to the appearance
of a purulent-inflammatory process of certain organs or even entire systems of the human body [7].

Adhesion refers to the pathogenicity of microorganisms, which is characterised by bacteria's potential
ability to cause an infectious process. This ability of microorganisms can be more or less pronounced
depending on the species of bacteria. Adhesion of the infectious agent occurs in the presence of adhesins,
which surface proteins can represent, capsular polysaccharides, teichoic acids, and others [6, 7].
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It has been proved that alveolitis of the jaw, which occurs as a post-extraction complication during
outpatient dental surgery, has an infectious-inflammatory genesis, one of the etiological factors of which
is bacteria [1, 2, 15].

Recently, more and more information is appearing about purulent-inflammatory processes
associated with microorganisms of the genus Kocuria spp., which are part of the resident microflora of
human skin and mucous membranes. Foreign literature sources indicate infections such as cholecystitis,
endocarditis, peritonitis, and meningitis, among the etiological factors of which Kocuria spp. was
identified. This fact indicates that this bacterial genus is involved in infectious and inflammatory processes
[12, 14]. In addition, scientific studies show the presence of this genus of bacteria in the oral cavity,
particularly in carious tooth cavities [8].

Microbial resistance to antimicrobial agents is increasing rapidly worldwide, so antiseptic drugs
are increasingly used to treat and prevent purulent inflammatory processes. At the same time, there are
reports of scientists about the appearance of new strains of microorganisms that can cause infectious
processes, so the use of antiseptics is an alternative to the use of antibiotics during the treatment and
prevention of purulent-inflammatory processes. Considering the literature, it is known that resistance to
antiseptics appears less frequently than to antibiotics. Still, most importantly, antiseptics can block bacterial
adhesion, which facilitates the course of the purulent-inflammatory process [3, 11].

The purpose of the study was to establish the action of remedies based on decamethoxine,
chlorhexidine bigluconate and iodoform on the adhesive properties of clinical isolates of Kocuria spp.,
isolated from the mouth of patients with infectious-inflammatory postextraction complications.

Materials and methods. Clinical isolates of Kocuria kristinae and Kocuria rosea isolated from
patients treated for infectious and inflammatory post-extraction complications in the medical and surgical
department of the “Poltava Regional Dental Center-Dental Clinical Polyclinic” municipal institution were
studied. The isolated cultures were identified using an automatic bacteriological analyzer Vitec-2 compact
bioMarieux (France).

Decasan manufactured by Yuriya-Pharm LLC in Kyiv (decamethoxine solution 0.2 mg/ml) was
used as the studied antiseptics; Chlorhexidine produced by LLC “DKP Pharmaceutical Factory” Vishpha
Zhytomyr region. (0.05 % solution of chlorhexidine bigluconate); lodoform produced by PE “Latus”
Kharkiv (fine crystalline powder). As a carrier of iodoform used 5 % iodoform bandage, prepared
independently. The study used the average values of subbacteriostatic concentrations (SBsC) of the above
antiseptics against Kocuria spp. SBsC of Decasan-0.65+0.2 ug/ml, SBsC of Chlorhexidine-0.3+0.1 pg/ml,
SBsC of lodoform-1.16+0.76mg/ml.

The adhesive properties of clinical isolates under the action of remedes based on decamethoxine,
chlorhexidine bigluconate and iodoform were determined by the method of V.I. Brillis using erythrocytes
of blood group 1 (O) Rh+ (1986). The effect of SBsC remedes based on decamethoxine, chlorhexidine
bigluconate and iodoform on the adhesive properties of the studied clinical isolates was evaluated taking
into account the index adhesiveness of microorganism (IAM). According to the method of V.I. Brillis
all microorganisms according to the value of IAM were divided into microorganisms that do not show
adhesion (with IAM<I1.75); microorganisms that are low-adhesive (with IAM-1.75-2.49);
microorganisms that are moderately adhesive (with IAM-2.50-4.0); and microorganisms that are highly
adhesive (at [AM->4.0).

The study with antiseptics was repeated three times using the [AM index of the studied isolates
without antiseptics as a control. Variation and statistical processing of the study results was performed
using Microsoft Excel with a determination of the main variation indices: mean values (M), mean errors
(m), p-value (p). The reliability of the results was determined using Student's t-test.

Results of the study and their discussion. According to the study results of adhesive properties
of clinical isolates of Kocuria spp. according to IAM criteria, a remedy based on decamethoxine SBsC
reduced the adhesive properties of clinical isolates compared to IAM parameters in 1.3 times (p<0.05),
after the action of remedy based on chlorhexidine bigluconate SBsC the tendency to increase [IAM
parameters of clinical isolates in 1.3 times also compared to IAM of control was followed. In turn, remedy
based on iodoform SBsC increased IAM values of clinical isolates of Kocuria spp 1.7-fold (p<0.05)
compared to IAM values of the control (Table 1).

IAM indices of clinical isolates of Kocuria spp. under the action of remedy based on decamethoxine
SBsC were 1.6 times (p<0.05) and 2.1 times (p<0.05) lower compared to IAM indices after the action of
remedy based on chlorhexidine bigluconate SBsC and of remedy based on iodoform, respectively. Such
data are important to consider when treating and preventing infectious and inflammatory processes, the
etiological factor of which is bacteria of the genus Kocuria.
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Table 1
IAM indices of clinical isolates of Kocuria spp. under the action of SBsC of remedies based
on decamethoxine, chlorhexidine bigluconate, iodoform (M=£m)
Antiseptics Control Remedy based Remedy based Remedy based
Culture on decamethoxine on chlorhexidine bigluconate on iodoform
Kocuria spp 17.73+2.08 13.73+1.01%€¢ 21.46+2.98 29.33+2.08"

Note: # — the significance of the difference in IAM cultures in the presence of antiseptics with IAM control (p<0,05); € — the
significance of the difference between IAM cultures in the presence of remedy based on decamethoxine and IAM cultures in the presence
of remedy based on chlorhexidine bigluconate (p<0.05); £ — the significance of the difference between IAM cultures in the presence of
remedy based on decamethoxine with IAM cultures in the accessibility of remedy based on iodoform (p<0.05).

In the course of the study, we studied the anti-adhesive properties of each clinical isolate separately.
According to the criteria of V. 1. Brillis, the clinical isolate Kocuria kristinae 1, the clinical isolate Kocuria
kristinae 2 and the clinical isolate Kocuria rosea belong to highly adhesive microorganisms (Table 2).

Table 2
IAM indices of clinical isolates of Kocuria kristinae 1, Kocuria kristinae 2, and Kocuria rosea under
the action of SBsC of remedies based on decamethoxine, chlorhexidine bigluconate, iodoform

Clinical isolates Control remedy baseq rem(?dy baged rernf:dy based

on decamethoxine on chlorhexidine bigluconate on iodoform
Kocuria kristinae 1 15.2 12.7 20.0 32.5
Kocuria kristinae 2 20.0 13.5 25.4 29.5
Kocuria rosea 18.0 15.0 19.0 26.0

The IAM of clinical isolates Kocuria kristinae 1 and Kocuria kristinae 2 decreased by a factor of
1.2 and 1.5, respectively, under the action of remedy based on decamethoxine SBsC. The IAM values of
the clinical isolate Kocuria rosea decreased 1.2-fold. Analyzing the results of the study, we observed a
tendency of decrease in IAM parameters of clinical isolates under the action of remedy based on
decamethoxine, taking into account IAM parameters of control of these organisms.

In the presence of remedy based on chlorhexidine bigluconate SBsC, relative to the clinical isolates
Kocuria kristinae 1 and Kocuria kristinae 2, IAM indices increased by 1.3 times, and IAM indices of
Kocuria rosea increased 1.1 times compared to the IAM indices of the controls of these isolates. Evaluating
the study results, there was a tendency for the IAM indices to increase under the action of the antiseptic
agent remedy based on chlorhexidine bigluconate, which is important when choosing a drug for the
treatment and prevention of an infectious and inflammatory process.

Considering the results of action remedy based on iodoform SBsC on clinical isolates Kocuria
kristinae 1 and Kocuria kristinae 2, IAM increased in 2.1 times and in 1.5 times, IAM of clinical isolate
Kocuria rosea also increased, but in 1.4 times, considering the control cultures. That is, remedy based on
iodoform did not reduce the adhesive properties of clinical isolates of Kocuria kristinae and Kocuria rosea,
and this in turn is important when choosing antiseptic drugs for adequate treatment and prevention of the
pathological process.

It should be noted that the reservations of foreign scientists about the bacteria of the genus Kocuria
are quite reasonable. Considering the pathogenic potential, namely the high adhesive properties of
microorganisms of this genus, the high possibility of developing a pathological process caused by Kocuria
spp. Venkataramana Kandi noted in his scientific papers that the genus Kocuria was not previously
considered as microorganisms that could cause human disease. Recently, however, there have been more
and more reports on infections caused by this genus of bacteria. The author notes that when identifying
these microorganisms, additional studies should be performed to determine factors affecting bacterial
pathogenicity [10]. Brian Nudelman in his research emphasizes that during microbiological diagnosis, as
an etiological factor Kocuria spp. often remains undetected. This is due to the incorrect interpretation of
the results during identification. Because laboratories use a standard set of test systems, which, based on
biochemical properties, indicate primarily Staphylococcus spp. as the main pathogen of the pathological
process, and not Kocuria spp. Only with the help of additional studies, it is possible to clarify the difference
in the phenotypic similarity of these two genera. Perhaps a false conclusion is also established due to the
habit of attributing the genus Kocuria to the resident microbiota of the human body and believing that
representatives of this genus cannot cause the development of a pathological process [13]. But scientific
research refutes such incorrect statements. Because Kocuria spp. increasingly began to be identified among
the etiological factors of infectious and inflammatory processes [12, 14]. It is necessary to take into account
scientific studies, which indicate possible changes in the properties of microorganisms, which in turn can
lead to the acquisition of various factors of pathogenicity. Yes, we proved that Kocuria spp. have high
adhesive properties, not losing them even after the action of antibacterial remedies, and in some cases, on
the contrary, increasing them. Moreover, there are currently no publications on the pathogenicity factors
of Kocuria spp., including their adhesiveness. Therefore, the results of research on the effect of modern
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antiseptics on the ability of microorganisms to adhere will help practicing doctors in the correct choice of
remedies for the treatment and prevention of pathological processes caused by Kocuria spp.

Along with this, a number of authors who studied the effect of agents based on decamethoxine and
chlorhexidine bigluconate indicated in their works their ability to reduce the adhesive properties of clinical
isolates of microorganisms obtained from different sites of the human body [4, 5]. Thus, it has been
established that decamethoxine and remedies based on it have a powerful antimicrobial effect on planktonic
and film forms of both Gram-positive and Gram-negative bacteria. In addition, the presence of this
antiseptic reliably reduces the adhesive properties of clinical strains of the genus Staphylococcus, which
correlates with the results presented in the article. Previous studies proved that the adhesion of
staphylococci to human erythrocytes in the presence of different concentrations of decamethoxine has been
changed from high to low [4]. In turn, studies of the effect of chlorhexidine bigluconate on the adhesive
properties of Gram-positive cocci indicate its ineffectiveness. It was proved that the adhesive properties of
clinical isolates of Staphylococcus spp. were weakly reduced in the presence of chlorhexidine bigluconate
[5]. The presented results regarding the influence of chlorhexidine bigluconate on the ability of Kocuria
spp. to adhere to the surfaces of human erythrocytes have a similar trend. That is, the IAM of Kocuria spp.
in the presence of this antiseptic was somewhat reduced, however, the result was significantly inferior to
the action of the remedy based on decamethoxine.

In turn, there are no modern experimental data on the influence of iodoform on the adhesive
properties of clinically significant microorganisms. However, taking into account the frequency of use of
this remedy in dental practice for the treatment of post-extraction complications, the presented results may
contribute to the revision of the indications for its use. After all, we found a potentiation of the adhesiveness
of microorganisms in the presence of iodoform.

Undoubtedly, the obtained results are related to the chemical structure and mechanism of action of the
studied antiseptics. Chlorhexidine bigluconate and decamethoxine belong to cationic surface-active compounds.
Thanks to this, their mechanism of action is associated with a change in the surface tension of a bacterial cell,
which entails its osmotic lysis and death. It is possible that the surface proteins of Gram-positive microorganisms
responsible for adhesion are blocked, reducing it. However, this mechanism of reducing adhesive properties
requires further research. In turn, iodoform, as an iodine based, upon contact with a bacterial cell forms
iodamines, coagulating the cell wall. This leads to the death of the microorganism. However, there is currently
no data on the blocking of surface adhesins by remedy containing iodine. Moreover, iodine remedies are weak
oxidizers and its widespread use as an antiseptic is due only to economic availability.

Clinical isolates of Kocuria kristinae and Kocuria rosea were found to be highly adherent
microorganisms. The domestic antiseptic Decasan reduces the IAM values of clinical isolates of Kocuria
spp. In turn, the antiseptic drug lodoform increases the IAM values of the studied clinical isolates.

2. L

1. According to the results of our research, it was found that the clinical isolates of Kocuria kristinae
1, Kocuria kristinae 2 and Kocuria rosea belong to highly adhesive microorganisms, because their IAM are
15.2,20.0, 18.0 respectively.

2. An antiseptic remedy based on decamethoxine reduces IAM indices of clinical isolates of
Kocuria spp. 1.6 times (p< 0.05) and 2.1 times (p< 0.05) in comparison with the indicators of AMI after
the effect of SBsK antiseptic remedies based on chlorhexidine bigluconate and iodoform.

3. An antiseptic remedy based on iodoform increases the IAM indices of Kocuria kristinae 1 by
2.1 times, Kocuria kristinae 2 by 1.5 times, and Kocuria rosea by 1.4 times.

4. It is necessary to take into account presented results, which indicate possible changes in the
properties of Kocuria spp., which in turn can lead the revision of the indications for use of antiseptics.
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BIOCHEMICAL CHANGES IN THE EXTRACELLULAR MATRIX OF RAT LIVER DURING
CHRONIC ALCOHOL INTOXICATION

e-mail: mykytenkoandrej18@gmail.com

Excessive alcohol consumption is a global health problem worldwide, resulting in more than 3 million deaths each year.
The purpose of this work was to study the biochemical markers of intercellular matrix metabolism of rat liver under the conditions
of chronic alcohol intoxication modeling. The experiments were performed on 30 male Wistar rats, weighing 180-220 g. The
animals were divided into 2 groups: I — control; II — chronic alcohol intoxication. Animals were removed from the experiment on
days 10, 14, 21 and 28. We studied concentration of glycosaminoglycans, oxyproline and sialic acids in rat liver. We established
that the greatest depolymerization of proteoglycans was on the 21st day, the highest intensity of collagenolysis was on the 14th
day. Glycoproteins underwent the greatest catabolism on the 28th day. Chronic alcohol intoxication on the 28th day led to increased
breakdown of glycoproteins and proteoglycans of the extracellular matrix of the liver, and increased the intensity of collagenolysis.

Key words: alcohol, liver, glycosaminoglycans, sialic acids, oxyproline, extracellular matrix.
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BIOXIMIYHI 3MIHHM Y EKCTPALEJIIOJIAAPHOMY MATPUKCI IEYIHKH LITYPIB
IPU XPOHIYHINA AJTKOTOJIbHINA IHTOKCUKAIIII

HanmipHe cHOXHBaHHS aJIKOTOMIO € INI0OATEHOI0 MPOOIEMOI0 OXOPOHH 30POB’S Y BChOMY CBITI, 1[0 NPU3BOJUTH IO
MoHA/1 3 MiTBHOHIB cMepTei mopoKy. MeToro podoTu Oyiio BUBUMTH 0i0XiMidHI MapKepu METa00Ii3My MIKKIIITHHHOTO MaTPUKCY
NEeYiHKW MIypiB 3a YMOB MOJENIOBAHHS XPOHIYHOI aNKOronpHOI iHTOKcHKaulil. Excrepnmentn BukoHaHi Ha 30 Oinmmx
CTaTEeBO3PUINX IIypax-caMisix JiHil Bicrap, Baroto 180-220 r. TBapunu Oynu poszineni Ha 2 rpynu: I — kontponsHa; II rpyna —
Tpyna XpOHIYHOI aJKOTONBHOI IHTOKCHKamii. BuBeneHHs TBapHH 3 eKcnepuMeHTY BinmOysanocs Ha 10, 14, 21 ta 28 nody. B
TOMOI'eHATI MEeYiHKU IIypiB BH3HAYaIH 3arajbHy KOHIGHTPALIO INIIKO3aMIiHOIIIIKaHIB Ta 1X (paxuii, KOHIEHTPAIl0 BiJIbHOTO
OKCHUIIPOJIIHY Ta CiaJoBHX KHCIOT. Hamm BCTaHOBIICHO, IO HaiOinbmIOl AenoniMepw3alii 3a3HAIOTH INPOTEOTIIKAHU
MO3aKIITHHHOTO MAaTPUKCY TMEUYiHKM IIypiB Ha 21 JeHp XPOHIYHOI amKOrojbpHOI iHTOKcuKalii. HaifBuina iHTEHCHBHICTB
KOJIAr€HOJI3y CIOCTepiraeThcst Ha 14 100y XPOHIYHOI aKOTroJbHOI iHTOKcHKamii. ['JKONpOoTeiHH INediHKM IypiB 3a3HAaIOTh
HalOiIpIIOro KarabomizMy Ha 28 100y XpOHIYHOI aJIKOrOJIBHOI iHTOKCHKaii. XpOHIYHA aJKOTojbHA IHTOKCHKaMis Ha 28 NeHb
MPU3BOAUTH 1O TOCHJICHHSA PO3Mafgy TIIKOMPOTEiHIB Ta MPOTEOTIIIKAHIB IMO3aKITITHHHOTO MATPHKCY IEYiHKH, Ta TOCHIIIOE
IHTCHCHUBHICTh KOJIATCHOJI3Y.
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Excessive alcohol consumption is a global public health problem worldwide with enormous social,
economic and medical consequences, resulting in more than 3 million deaths each year [10]. The liver
undergoes the earliest and greatest degree of tissue damage from excessive alcohol consumption, as it is
the primary site of ethanol catabolism. Alcohol abuse is the world's third risk factor for disease and
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