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STUDY OF THE POSSIBILITY OF USING CATGUT AS A CARRIER SUBSTANCE FOR
ANTISEPTICS TO PREVENT RECOLONIZATION OF PATHOGENIC BACTERIA
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To achieve high efficiency in the treatment of patients with chronic generalized periodontitis, in recent years, therapeutic
agents immobilized on natural or synthetic polymers, which are placed directly in the periodontal pocket, have been used. In this
regard, the possibility of using catgut as a carrier substance for antiseptics to prevent recolonization of pathogenic bacteria was
assessed. The studies were conducted on standard cultures of Staphylococus aureus, Streptococcus gallolyticus, Streptococcus
agalactiae and Porphyromonas gingivalis. It was found that catgut has the ability to be saturated with antiseptic solutions, as
evidenced by the long-term antibacterial effect of chlorhexidine and decasan on periodontal microorganisms. This allows us to
significantly expand the scope of application of catgut as a stable complex for the transport of antiseptic substances.

Key words: generalized periodontitis, periodontal tabs, catgut, chlorhexidine, decasan.

1.O. Isanuubkuii, T.O. llerpymanko, O.C. IBannuska, K.I1. Jlokec, T.M. Momenab

BUBYEHHS MOKJIMBOCTI BAKOPUCTAHHSI KETI'YTY
AK CYBCTAHIII-HOCIA JISA AHTUCEIITHUKIB 3 METOIO INIOIIEPEJIKEHHSA
PEKOJIOHI3ALII MATOTEHHUX BAKTEPIA

Jlnst mocATHEHHS BUCOKOI €(peKTHBHOCTI JIIKyBAaHHS MAII€HTIB i3 XpOHIYHUM I'eHepaTi30BaHIM ITapOJOHTHTOM B OCTaHHI
POKH 3aCTOCOBYIOTHCSI JIIKyBaJbHI 3ac00HM, iMMOOLTI30BaHI Ha IPHPOIHHUX UM CHHTCTUYHHX IIOJIMEpax, IO PO3MIIIyIOThCS
Oe3rocepeHbO0 B MAPOJOHTANBHIN KUIIeHI. Y 3B’S3Ky 3 nuM Oyna 3[ifiCHEHa OIiHKa MOXJIMBOCTI BUKOPHCTAHHS KETITYTYy SIK
cyOcTaHIii-HOCis JUIsl aHTUCENITHKIB 13 METOIO IONePeDKEHHS PEKOJIOHI3aLlil aToreHHuX OakTepii. Jlocii ke HHs IPOBOAMIN Ha
CTaHIApPTHUX KyabTypax Staphylococus aureus, Streptococcus gallolyticus, Streptococcus agalactiac Ta Porphyromonas gingivalis.
byno BCTaHOBIEHO, WO KETTyT Ma€ 3[aTHICTh HACHYyBaTHCh PO3YMHAMU AHTHCENTHKIB, MPO 11O CBIJYMTH TpHBaa
aHTuOaKTepiaiipHa [ XJIOPreKCHAMHY Ta JeKacaHy ILIOAO0 MAapOJOHTOTeHHHMX MikpoopraHizmiB. Came Iie J03BOJSIE 3HAYHO
PO3LIMPUTH chepy 3aCTOCYBaHHS KETTYTY K CTa01IbHOTO KOMIUICKCY AJIs IEPEHOCY AaHTHCENITUYHNX PEYOBHH.

KuiouoBi ciioBa: reHepanizoBaHHil TapOJXOHTHT, HAPOJOHTANEHI BKIAKH, KeTTYT, XJIOPTeKCUIUH, IeKacaH.

The study is a fragment of the research project “Development of pathogenetic prevention of pathological changes in the
oral cavity of people with internal diseases”, state registration No. 0121U108263.

Despite the significant successes of modern methods of treating periodontitis, and today the high
frequency of progression of this inflammatory process and its complications remains an unresolved
problem in dentistry [11]. The most important stage of treatment of patients with generalized periodontitis
is professional oral hygiene. However, hardware and instrumental treatment of the pocket and root is not
able to completely eliminate periodontal pathogens. To achieve high efficiency of scaling, general and local
use of agents of different pharmacological groups is necessary, which would have a prolonged antimicrobial
and fungicidal effect, not injure the surrounding tissues and promote their regeneration [2, 3].

To prevent re-infection of the pocket for many years, periodontologists have used the systemic
administration of high doses of antibiotics to achieve the desired concentration of the drug in the gingival
fluid. However, this tactic not only prevented the recolonization of pathogenic bacteria in the pocket, but
also led to pathological changes in the gastrointestinal tract, allergic reactions and the emergence of
resistant strains of bacteria.
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In recent years, more and more researchers are considering the possibility of introducing therapeutic
agents immobilized on natural or synthetic polymers directly into the periodontal pocket [5, 10]. Such carrier
substances in the form of fibers, films, strips with medicinal agents fixed on them are able to locally release
the active substance for a long time and slowly dissolve. However, the vast majority of known controlled-
release systems contain antibiotics, the use of which on large segments of the dentition, although to a lesser
extent, is still not devoid of the disadvantages inherent in systemic antibiotic therapy [6].

Due to the high price of these systems, the search for an alternative means for the effective
treatment of patients with generalized periodontitis is extremely urgent. In this regard, we were interested
in studying the effect on periodontal microflora of the system, where catgut acts as a carrier substance, and
antiseptics such as Chlorhexidine and Decasan are immobilized on it as drugs.

The purpose of the study was to establish the possibility of using catgut as a carrier substance for
antiseptics in order to prevent recolonization of periodontal pathogenic microorganisms in vitro.

Materials and methods. The study of prolonged antimicrobial activity of Chlorhexidine (form of
release — 0.12 % solution of chlorhexidine bigluconate) and Decasan (form of release — decamethoxine
0.2 mg/ml) on the carrier substance catgut was conducted in the bacteriological laboratory of the municipal
enterprise “Poltava Regional Clinical Hospital named after M.V. Sklifosovsky of the Poltava Regional
Council”. As a carrier substance for immobilization of antimicrobial agents, catgut was used, which is an
elastic thread of collagen material, which has a smooth surface, excellent plasticity, does not swell and
independently resorbs after 7-12 days (loss of tensile strength up to 50 %). The study was conducted on
standard cultures of Staphylococus aureus, Streptococcus gallolyticus, Streptococcus agalactiae and
Porphyromonas gingivalis.

To determine the inhibitory activity of Chlorhexidine and Decasan, which were fixed on catgut, in
the center of the cups with nutrient medium, on which standard cultures were inoculated, pieces (5 mm) of
plain catgut (4/0) were placed, which were previously kept for 96 hours in a solution of chlorhexidine or
decamethoxine with subsequent storage in a hermetically sealed container. The cups were placed in a
thermostat at a temperature of 37°C. The duration and severity of the antibacterial activity of catgut-
Chlorhexidine and catgut-Decasan complexes were studied by measuring the growth inhibition of the
culture using the Hi-Antibiotic Zone Scale-C ruler. The growth inhibition zones around the catgut were
measured after 24, 96 and 168 hours. Each study was performed in ten repetitions. The results of the studies
were processed using the statistical software STATISTICA StatSoft with the calculation of the mean (M)
and its error (m). Comparison of differences between the antimicrobial activity of catgut complexes with
Chlorhexidine and Decasan against microorganisms was carried out using the Student's t-test. The value
p<0.05 was considered statistically significant.

Results of the study and their discussion. We have established that catgut has the ability to be
saturated with antiseptic solutions, as evidenced by the long-term antibacterial effect of Chlorhexidine and
Decasan on periodontal microorganisms. The study of bacterial growth inhibition zones around catgut
segments as a carrier substance for the studied antiseptics for 168 hours allowed us to identify the sensitivity
of test bacterial strains to the samples. No samples were found to have the absence of culture growth
inhibition zones. However, it is necessary to pay attention to the unequal degree of the average value of the
culture growth inhibition zones for catgut samples that were saturated with different antiseptics throughout
the entire study period. The average values of the antimicrobial activity of antiseptics that were fixed on
catgut against some periodontal microorganisms are given in Table 1.

Thanks to the results given in the table, it can be seen that catgut acts as a stable and effective
carrier substance for local antiseptics, namely for such representatives as Chlorhexidine and Decasan. The
best antimicrobial activity against periodontal test cultures Staphylococus aureus, Streptococcus
gallolyticus, Streptococcus agalactiae, Porphyromonas gingivalis was demonstrated by local antiseptics in
the first 24 hours of the study. The intensity of the inhibitory effect of both local antiseptics, which were
fixed on the carrier substance, gradually decreases in the following periods of observation. However, the
disinfecting effect against the specified periodontogenic microorganisms was somewhat more stable for
catgut segments that were impregnated with chlorhexidine.

Thus, it can be seen that the samples of local antiseptics fixed on catgut showed high antimicrobial
activity against the test culture of Staphylococus aureus after 24 hours, namely the zones of growth
inhibition were 25.5+£0.9 mm and 24.9+0.7 mm for Chlorhexidine and Decasan, respectively. After 96
hours, these indicators decreased slightly, but antimicrobial activity continued to be maintained in both
antiseptics. It was found that the sensitivity of strains Staphylococus aureus to Chlorhexidine and Decasan
after 24 and 96 hours did not differ significantly. After 168 hours of study, the catgut-Chlorhexidine
complex was significantly more effective than Decasan, fixed on catgut, with the zones of growth inhibition
being 21.8£1.7 mm and 15.9£1.3 mm, respectively.
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Table 1

Antimicrobial activity of antiseptics fixed on catgut against some microorganisms

Growth retardation zone (mm)
Staphylococus aureus
Complex Catgut+antiseptic In 24 hours In 96 hours In 168 hours
Chlorhexidine 25.5+0.9 22.3%1.3 21.8+1.7
Decasan 24.9+0.7 20.5+1.1 15.9+1.3
t=2.36; p<0.05
Streptococcus gallolyticus
Complex Catgut+antiseptic In 24 hours In 96 hours In 168 hours
Chlorhexidine 23.3+1.4 22.8+1.3 18.0+0.9
Decasan 22.0+1.1 17.4+0.8 16.5+1.2
t=2,32; p<0.05
Streptococcus agalactiae
Complex Catgut+antiseptic In 24 hours In 96 hours In 168 hours
Chlorhexidine 21.5+0.7 20.4+1.6 20.1+1.8
Decasan 20.5+1.6 19.4+1.8 15.842.1
t=2.29; p<0.05
Porphyromonas gingivalis
Complex Catgut+antiseptic In 24 hours In 96 hours In 168 hours
Chlorhexidine 26.5+0.3 23.0+0.5 20.4+0.6
Decasan 22.5+1.3 21.3+1.5 16.8+1.5
t=2.21; p<0.05

No significant difference in the effectiveness of the studied local antiseptics against the
Streptococcus gallolyticus test culture was found after 24 hours of the study. After 96 hours of the study,
significant differences in the sensitivity of the Streptococcus gallolyticus test culture to Chlorhexidine and
Decasan were found (t=2.32; p<0.05). At the same time, the antimicrobial activity differed in favor of the
catgut-Chlorhexidine complex. At a later time, after 168 hours, Chlorhexidine fixed on the catgut
demonstrated slightly greater effectiveness against this periodontal test culture compared to the
antimicrobial activity of the catgut-Decasan complex, but the difference between the indicators was not
statistically significant.

The results of the studies revealed a high sensitivity of Streptococcus agalactiae to Chlorhexidine
and Decasan, with which catgut segments were impregnated. At the same time, within 24 hours, the zones
of inhibition of the growth of Streptococcus agalactiae in the nutrient medium for both local antiseptics did
not differ significantly and were 21.5£0.7 mm and 20.5+1.6 mm, respectively. After 96 hours, local
antiseptics continued to demonstrate high activity in inhibiting the growth of this pathogenic culture, and
no significant difference in the indicators was established. However, after 168 hours, the size of the zone
of inhibition of the growth of this culture around Chlorhexidine, which was impregnated with catgut, was
20.1£1.8 mm, while the zone when using decasan was 15.842.1 mm. That is, the catgut-Chlorhexidine
complex demonstrated greater antimicrobial activity and a more stable effect.

Zones of lack of growth of Porphyromonas gingivalis in the nutrient medium were established for
both local antiseptics that were included in the study, at all observation periods. It should be noted that the
antimicrobial activity of the catgut-Chlorhexidine complex was slightly higher than that of Decasan, with
which the carrier substance was impregnated, but after 24 hours the difference in bactericidal properties
was insignificant. Statistically significant differences in the sensitivity of the test culture of Porphyromonas
gingivalis to local antiseptics were not established even after 96 hours. We established a significant
difference between the sizes of the zones of inhibition of the growth of the Porphyromonas gingivalis
culture in the nutrient medium around the catgut segments impregnated with Chlorhexidine (20.440.6 mm)
and the catgut-Decasan complex (16.8+1.5 mm) at a later time point of the study after 168 hours. This
indicated a more stable activity of Chlorhexidine fixed on catgut as a carrier substance, compared to the
material impregnated with Decasan.

Among antiseptics with a wide antimicrobial spectrum of action and high substantivity, it is
necessary to note chlorhexidine and decamethoxin, the use of which in dental practice has already
accumulated sufficient experience [4, 9]. The high antibacterial efficacy of these local antiseptics has been
proven in both experimental and clinical studies [2, 7]. The action of chlorhexidine bigluconate is based on
the absorption of its cell wall by most vegetative forms of gram-positive and gram-negative bacteria, yeast,
dermatophytes and lipophilic viruses. Penetrating into the intracellular membranes of bacteria, it prevents
oxygen consumption, which causes a decrease in ATP levels and leads to the death of bacterial cells [12].
Among the special additional properties of chlorhexidine, scientists highlight its ability to stably combine
with the oral mucosa and enamel hydroxyapatite, as well as to be slowly released, maintaining an effective
concentration [8].
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Decamethoxin is a surfactant that is able to change the membrane permeability of a wide range of
gram-positive and gram-negative, aerobic and anaerobic bacteria, leading to the destruction and death of
the pathogen, which determines its bactericidal effect. In addition, decamethoxin has a bacteriostatic effect
due to the inactivation of bacterial exotoxins and a decrease in the adhesion of microorganisms [1].

Typically, antiseptics for the treatment of periodontal patients are used in the form of sprays and
solutions for rinsing the oral cavity, as well as toothpastes, gels and varnishes [8, 12]. However, a more
effective, but also expensive option is to include them in the composition of controlled-release systems in
the form of a gelatin chip [10]. However, the high cost of such long-acting agents makes their mass use
impossible for the vast majority of patients with a generalized form of the inflammatory process in the
periodontal tissues.

Our studies confirmed the high disinfecting effect of Chlorhexidine and Decasan against some
periodontogenic microorganisms, which was established in previous works [1, 8, 12]. According to the data
obtained by us, we can state the possibility of using catgut as a carrier substance for these local antiseptics in
order to prolong the growth inhibition of test cultures Staphylococus aureus, Streptococcus gallolyticus,
Streptococcus agalactiae, Porphyromonas gingivalis. Some advantage in the stability of antimicrobial activity
in favor of Chlorhexidine compared to Decasan and some discrepancies with the results obtained by other
researchers [7], in our opinion, may be associated with the different degree of saturation of catgut with these
antiseptics. This assumption is a relevant issue that requires further in-depth study.

Conclusion

The possibility of using catgut as a carrier substance for antiseptics to prevent recolonization of
pathogenic bacteria was considered from the standpoint of its targeted effect, reduction of antibiotic
resistance and economic feasibility. During the study, it was found that catgut provides a gradual release
of the antiseptic in the area of its implantation. This allows significantly expanding the scope of application
of catgut as a stable complex for the transfer of antiseptic substances.

A more prolonged antibacterial effect was recorded against strains of Staphylococus aureus,
Streptococcus gallolyticus, Streptococcus agalactiac and Porphyromonas gingivalis in samples where
chlorhexidine was immobilized on catgut. Thus, the use of catgut as a carrier substance for antiseptics leads
to prolonged elimination of periodontal pathogenic microflora, which gives good prospects for this method
in preventing recolonization of pathogenic bacteria after hardware and instrumental treatment of pockets
and roots in patients with chronic generalized periodontitis.

In further studies, the clinical efficacy of catgut as a carrier substance for chlorhexidine in the
complex treatment of patients with generalized periodontitis will be assessed. The issue of developing the
most optimal treatment regimens for generalized periodontitis using catgut and other drugs immobilized
on it for administration into periodontal pockets also seems important. It is also necessary to establish the
efficacy of this technique in vivo depending on the severity of chronic generalized periodontitis.
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WELL-BEING, PHYSICAL ACTIVITY, AND RESPONSE TO PHYSICAL ACTIVITY
IN PATIENTS WITH STAGE Il HYPERTENSION AND FREQUENT EXTRASYSTOLES
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A total of 124 patients with stage II hypertension and frequent symptomatic extrasystoles aged 27 to 75 years were
examined. They formed the main clinical sample of the study. Supraventricular extrasystoles (SVE) were recorded in 74 (59.7 %)
patients, and ventricular (VE) in 50 (40.3 %) patients. It should be assumed that in patients with stage I hypertension and frequent
extrasystole, the supraventricular variant is more common. Also, we examined 32 patients with stage II hypertension without any
cardiac arrhythmias who were included in the comparison group. In addition to the mandatory examination methods, all patients
were analyzed using visual analog scales of well-being and physical activity and an exercise test. Patients with frequent
extrasystole, regardless of the location, have significantly (p<0.001) worse well-being according to the visual analog scale with
relatively preserved physical activity. According to the results of our analysis, in 73.4 % and 70.0 % of the subjects with SVE and
VE respectively, the physical activity (walking upstairs 10 floors at usual pace), leads to the vanishing or significant reduction in
the frequency of extrasystoles, which indicates a better functional state of the heart and the absence of severe cardiovascular
pathology in those patients.

Key words: stage II arterial hypertension, supraventricular extrasystole, ventricular extrasystole, Holter ECG
monitoring, exercise test.

A.B. IBankoBa, H.B. Ky3bminoBa, C.E. Jlo3uncbkuii, I.I. KusisbkoBa,
B.IL. IBanos, O.J1. Ilo6epexens, B.O. Pomanosa

CAMOIIOYYTTH, PI3UYHA AKTUBHICTD TA PEAKIISA HA ®I3UYHE
HABAHTAKEHHSA ¥ TAIIEHTIB 3 TIITEPTOHIYHOIO XBOPOBOIO II CTAJIIT
TA YACTOIO EKCTPACUCTOJIIEIO

Byno obcresxkeHo 124 manieHTH 3 TiepTOHIYHOO XBopoOoto 11 cTanii Ta 4acTO0 CUMIITOMHOIO €KCTPACHCTONIEI0 BIKOM
Bix 27 1o 75 pOKiB, sIKi CKJIAJIM OCHOBHHI KIIiHIYHUI MacuB pociimkenHs. Cepen obcrexxenux mauieHtiB B 74 (59,7 %) oci6
peectpyBanu cynpaBeHTpUKyIsipHy 1 B 50 (40,3 %) — nuryHOYKOBY ekcTtpacuctonito. CoimiJ BBakKaTH, IO B TAIi€HTIB 3
TIIEPTOHIYHOIO XBOPOOOIO 1 HACTOK EKCTPACUCTONIEI0 CYTTPABEHTPHUKYIISIPHUMA BapiaHT € OUIbII YaCTHM BapiaHTOM EKCTPACHUCTOMIT
npu II cranii 3axBoproBanus. Kpim toro Hamn obctexeHo 32 mauieHTH i3 rineproHiuHOI0 XxBopoboro II craxii 6e3 Oyab-sKux
HOpPYIIEHb CEPIEBOTO PUTMY, SIKi yBIHIINIM O IPYyIH MOPIBHAHHA. YCIM MarlieHTaM, OKpiM 00O0B’SI3KOBUX METOIIB OOCTEXKEHHS,
OyB IPOBEACHMIA aHAII3 32 Bi3yaIbHIMHU aHAJIOTOBHMH IKaJJAMU CAMOTIOUYTTS Ta (Pi3HYHOT aKTHBHOCTI, @ TAKOX MPOBEIeHa MPoda
3 (¢isnuHuM HaBaHTaXeHHsM. [TallieHTH 3 YaCTOIO EKCTPACHUCTONIEI0, HE3aJICHKHO BiJ TOMIYHOrO BapiaHTY, MAIOTh JOCTOBIPHO
(p<0.001) ripme caMOMOYyTTs 3TiTHO OLIHKK 32 BI3yaJIbHOIO AHAJOTrOBOIO INKAJIOK IPH BiTHOCHO 30€pekeHid (i3uuHii
aKTHBHOCTI. 3a pe3ynpraTaMH HAIIOTro aHaji3y crocrepiramocs, mo y 73,4 % 1 70,0 % obcTtexennx Ha Tai (i3MIHOTO
HaBaHTaXeHHs (xompba Ha 10 TOBEpXiB y CepeqHbOMY TEMIl) PEECTPYBald 3HUKHEHHS Ta CYTTEBE 3MEHILICHHS YaCTOTH
CYNPaBEeHTPHUKYISIPHOI Ta MITyHOYKOBOI €KCTPACUCTOMII, IO CBIUUTH NP0 KpaIuid QyHKI[IOHATEHUN CTaH cepl i BiACYyTHICTh
Ba)KKO1 CepIIeBO-CYIMHHO] MATOJIOT1i y 00CTEKEHIX HAMH MaIli€HTiB.

KurouoBi ciioBa: aprepianbha rineprensis 11 crazii, cynpaBeHTHKYIIIPHA €KCTPACHCTOJIISL, IITy HOYKOBA €KCTPACHCTOIIs,
xontepiBcbke MoHiTopyBanHs EKI, mpo6a 3 Gi3uuHIM HaBaHTaKCHHSM.

The study is a fragment of the research project ““Cardiovascular remodeling, structural andfunctional state of
the liver and kidneys and their relationship with cardiometabolic risk factors in patients with cardiac pathology and
comorbidities. Possibilities of treatment optimization”, state registration No. 0124U002036.

Arterial hypertension (AH) is one of the most common chronic diseases in the world, a non-
communicable pandemic of the modern civilized world, and a major risk factor for cardiovascular
disease and its complications [2, 5, 6]. Patients with arterial hypertension often have a variety of
cardiac arrhythmias, the most common of which are extrasystole and atrial fibrillation. These arrhythmias
can cause patients to experience subjective palpitations and/or interruptions in the heart region but
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