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Today, diseases caused by pathogenic bacteria are the most dangerous, as they can not only affect the quality of human life, but also
lead to death.

According to the WHO, pathogenic bacteria namely, mycoses affect from 1/5 to 1/3 of the world’s population, more than a third (37.8 %)
of them cause yeast-like (Candida). Over the past 20 years, there has been a 15-fold increase in the frequency of infectious inflammatory
diseases of candidiasis etiology.

After examining the range of drugs on the pharmaceutical market of Ukraine and abroad, it was found that the following drugs of foreign
origin are currently used for the treatment of these diseases: Methyluracil (Lekhim, Ukraine), Solkoseril (Birsfelden, Switzerland), Mexidol
(PHARMASOFT, Moscow, RF).

Based on the above it is seen that the range of drugs for the treatment of oral mucosa diseases is limited. All of the above shows the need
for the creation of a new domestic drug exhibiting antimicrobial, fungicidal, reparative activity.

The aim of our work is to create a new drug based on the model mixture of Thiotriazoline and Decamethoxinum, which exhibit antimicrobial,
fungicidal, repertoire activity.

Materials and methods. Thiotriazoline, decamethoxinum, model mixture. The studies were carried out by agar diffusion (well method)
to study antimicrobial activity. Model mixtures with decamethoxinum were made from 0.5 to 5.0 mg; thiotriazoline — 200 mg. Antimicrobial
activity of these model mixtures was carried out.

Results. The model mixture of thiotriazoline and decamethoxinum in antimicrobial and fungicidal action was significantly superior to
decamethoxinum by 54 % in the degree of growth inhibition of S. aureus, by 120 % in the degree of growth inhibition of E. coli, by 57 % in
the degree of growth inhibition of P. aeruginosa, and by 108 % in the degree of growth retardation of C. albicans at 108 CFU/ml of medium.

Conclusion. The model mixture of thiotriazoline and decamethoxinum exhibits high antimicrobial and fungicidal activity.
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BnBYeHHA NpoTMMiKpOOHOI Ta hyHriLMAHOI aKTMBHOCTI TiOTpia3oniHy Ta AeKaMeTOKCUHY
K NOTEHLINHO HOBOI MOAENbLHOI CyMilli AN 3aCTOCYBaHHA NPY 3aXBOPHOBaHHAX CNKU30BOi 060MNOHKN NOPOXHWUHK poTa

N. 1. KyuepeHko, |. ®. Benenives, O. O. YoHka, 3. b. Mopsik, O. O. MopTHa

3axBOpIOBaHHS, AKi BUKNWKAKOTb XBOPOOOTBOPHI 6akTepii, — HaHebe3neyHiLLi, OCKiNbKW 34aTHI He TiNbKX BNMBATU Ha SKICTb XUTTS
MIOAVHK, ane | NpU3BOAUTU [0 NeTanbHUX HachiaKiB.

3rigHo 3 gaHnmmn BOOS3, xBopoboTBOpPHMMY HakTepisimu, SK-0T Miko3amu, ypaxkeHo Big 1/5 fo 1/3 HaceneHHs nnaHeTw, y noHag TPETUHM
(37,8 %) 3 HKx 30yHMKOM 3aXBOpIOBaHHS € ApibxmKonoaibHi rpudu pogy Candida. 3a octanHi 20 pokiB (haxiBLi CnocTepiratoTh NiABULLEHHS
B 15 pasiB YacToTM iH(PEKLINHKNX 3ananbHUX 3aXBOPOBaHb KaHAWMO03HOI €TIONOTi.

Bu1BUMBLLM acCOPTUMEHT MikapcbKuX nNpenapaTiB Ha hapMaLleBTUYHOMY PUHKY YKpaiHu Ta 3a KOPAOHOM, YCTaHOBUMW: NS NiKyBaHHS LUX
3aXBOPIOBaHb BUKOPMCTOBYIOTH Mikapcbkuii 3acio MeTtunypauwmn (Jlekxim, Ykpaina) Ta npenapaty iHo3emHoro BupobHuuTea Copkocepun
(BipccbenbaeH, LWsenuapis), Mekcugon (PAPMACO®T, m. Mocksa, PO).
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ACOPTUMEHT nikapCbknx 3acobiB Ans NiKyBaHHS 3aXBOPIOBaHb CrIM30B0Oi 0OOMOHKM MOPOXHUHK poTa — obmexeHnin. OTxe, € noTpeba y
CTBOPEHHI HOBOTO BITYM3HAHOIO Npenapary, Lo NposBNATUME aHTUMIKPOOHY, (DYHTiLMAHY, penapaTvBHy aKTUBHICTb.

MeTa po60oTK — CTBOPEHHSI HOBOTO NiKapCbKOro 3acoby Ha OCHOBI MOAEeNbHOI KOMBIHaLi TIoTpia3oniHy 1 JeKaMETOKCHHY, L0 NPosiBs-
TUME aHTUMIKPOBHY, PyHriLmMAHY, penapaTyBHy aKTUBHICTb.

Matepianu Ta metoau. TioTpia3oniH, AekaMeTOKCUH, MOAESNbHA CyMiLLl TiOTpia3oniHy Ta AeKkaMeTOKCHHY. [oCnigKeHHs aHTUMIKPOBHOI
AKTMBHOCTI 34iNCHUNM MeToaoM Andysii B arap (MeTog konoassis). BurotoBunu mogenbHi cymilli 3 BMICTOM AekameTokeuHy Big 0,5 0o
5,0 mr; TiotpiasoniHy — 200 wmr. MNepesipeHa aHTUMIKPOOHA aKTUBHICTb LX MOLENbHUX CyMiLLEN.

Pesynisratn. MogenbHa cymill TioTpia3oniHy Ta AekaMeTOKCUHY 3a CUINO aHTUMIKPOBHOI Ta yHriLmMAHOI Aji BiporigHO nepesepLuyBana
[eKkamMeToKCUH Ha 54 % 3a cTyneHem 3aTpumkm pocTy S. aureus, Ha 120 % — 3a cTyneHeM 3aTpumky pocTy E. coli, Ha 57 % — 3a cTyneHem
3aTpumkm pocTy P. aeruginosa, Ha 108 % — 3a ctyneHem 3atpumku pocty C. albicans npu 106 KYO/mn cepepoBuia.

BucHoBku. MopenbHa cymill TioTpiasoniHy Ta AEKAMETOKCUHY Mae BUCOKY aHTUMIKPOOHY, yHriLMaHY, penapaTuBHY akTUBHICTb.
Kntouyogi crioBa: 3axBOpOBaHHS CN30BOI 0OONOHKN MOPOXHUHW POTa, MOAESbHA CYMiLL, AEKaMETOKCYH, TIOTPia3oniH.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeanYHOI Hayku Ta npakTukm. 2020. T. 13, Ne 3(34). C. 349-353

W3yueHne NpoTUBOMUKPOGHOM M (DYHTMLIMAHOW aKTUBHOCTW TUOTPUA3ONMHA U AeKaMETOKCHUHA
KaK MoTeHLMansHO HOBOW MoAenLHON CMecH Anst NpUMEHeHUsl Npy 3abomneBaHNAX CIIM3NCTOI 060M0UKM NOMOCTM pTa

N. N. KyuepeHko, N. ®. benennyes, E. O. Yohka, 3. b. Mopsik, E. A. MNopTHas

CerogHst 60nesHu, BbidbiBaeMble 60Ne3HETBOPHLIMM BakTepusiMu, — CaMble ONacHbIE, Tak KaK OHU CMOCODHBI HE TOMNbKO BNMATL Ha kave-
CTBO XM3HW YeroBeKa, HO U NPUBECTW k cMepTenbHOMY ucxogy. Mo aaHHbIM BO3, 6onesHeTBOpHLIMY BaKTepUsiMU, @ UMEHHO MUKO3aMM,
nopaxeHo ot 1/5 fo 1/3 HaceneHus 3emnu, bonee yem y Tpetv (37,8 %) 3 HUX Bo3byauTenem 3abonesaHus SBASIOTCA ApoXoKenofobHble
rpubel poga Candida. 3a nocnepxue 20 net oTMeveHo nosbilweHne B 15 pa3 4acToTbl MHMDEKLMOHHBIX BOCMAnUTENbHbIX 3abonesaHui
KaHAMO03HO 3TMONOTMK.

M3y4nB acCOPTUMEHT NleKapCTBEHHbIX NpenapaToB Ha hapMaLEeBTUYECKOM PblHKe YKpauHbl 1 3a py6exom, yCTaHoBUNU: ANS NeYeHns
AaHHbIX 3abonesBaHnin ucnonbayoT MeTunypauun (flekxum, YkpanHa) v npenapatsl MHOCTpaHHOro npoussofacTsa Copkocepun (Bupc-
denbaeH, LWsenuapws), Mekcugon (PAPMACO®T, r. Mockea, P®).

ACCOPTUMEHT NeKapCTBEHHbIX CPEACTB ANs feveHust 3a6oneBaHnid CM3uUcTol 060MoYKY NONOCTM pTa — orpaHndeH. CrniegosatenbHo,
BO3HMKNa HEOBXOAMMOCTb CO3MaTh HOBOE OTEYECTBEHHOE JIEKApPCTBEHHOE CPEACTBO, NPOSBMSIOLLEE aHTUMUKPOGBHYIO, (hyHMMLMAHYIO,
penapaTuBHY0 aKTUBHOCTb.

Llenb pa6oTbl — co3naH1e HOBOTO NEKapCTBEHHOTO CPEACTBA Ha OCHOBE MOAEMNbHOM KOMBUHALMM TUOTPUA30NMHA U AEKaMETOKCUHA,
MPOSIBMSIOLLEN0 aHTUMUKPOGHYHO, (hyHIMLMAHYIO, pEnapaTuBHYIO aKTUBHOCTb.

MaTepuans! n metoabl. TMOTPUA3ONMH, 4EKAMETOKCUH, MOAENbHAs CMECh TUOTPUA30NMHA 1 AeKaMETOKCMHA. [poTMBOMMKPOOHas ak-
TWBHOCTb MCCrefoBaHa MeTOA0M Anddy3nm B arap (MeToz konoaues). M3roToneHsl MoaenbHbIE CMECU C COAEepXXaHNEM AeKaMETOKCUHA
ot 0,5 no 5,0 mr; Tnotpmazonuua — 200 mr. NMpoBepeHa NPOTUBOMMKPOGHASA aKTUBHOCTb AaHHbLIX MOAEMNbHBIX CMECEN.

Pesynirathl. MogenbHas cMecb TMOTPUA30NMHa U eKaMETOKCUHA MO Cue aHTUMMKPOBHOTO 1 (pyHrMUMAHOMO AENCTBUS JOCTOBEPHO
npeBoCxoauna AekaMeToKCH Ha 54 % no cTenexn 3agepxku pocta S. aureus, Ha 120 % — no cTeneHn 3agepxku pocta E. coli, Ha 57 %
— M0 CTeneHu 3agepxkn pocta P. aeruginosa n Ha 108 % — no ctenenu 3agepxku pocta C. albicans npu 108 KOE/mn cpegp!.

BriBoabl. MogenbHas cMecb TMOTpPUA30fMHa U eKaMeTOKCMHA NPOSIBMSET BbICOKYHO aHTMMMKpOGHyPO, YHMUMAHYIO aKTUBHOCTb.
KnioueBkle crioBa: 3aboneBaHus Crm3ncTon 06004KM NONoCTy pTa, mogenbHaa CMecCb, AEKaMETOKCUH, TUOTPUA3OJTNH.

AxTyanbHble Bonpochl (hapMaLeBTMYECKON N MeaAULMHCKON Hayku u npakTuku. 2020. T. 13, Ne 3(34). C. 349-353

Oral health is one of the main indicators of overall health,
well-being, and quality of life. WHO defines oral health as
“a condition characterized by the absence of chronic pain in
the oral cavity and in the face, oral cancer of the mouth and
throat, infections and ulcers of the oral cavity, periodontal
disease (gums), dental caries, tooth loss and other diseases
and disorders health, limiting a person’s ability to bite, chew,
smile and speak and his psychosocial well-being” [4].
Most of the burden of oral disease is attributable to seven
diseases and conditions of the oral cavity. These include
dental caries, periodontal (gum) diseases, oncological dis-
eases of the oral cavity, intraoral manifestations of HIV
infection, injuries of the oral cavity and teeth, cleft lip
and palate, and noma. Almost all diseases and conditions

are either largely preventable or treatable in the early
stages [1].

The 2016 Global Burden of Disease Survey estimates that at
least 3.58 billion people worldwide suffer from oral diseases,
and dental caries of permanent teeth is the most common among
the estimated health problems. With increasing urbanization
and changing living conditions, the prevalence of oral diseases
continues to increase significantly due to insufficient exposure
to fluoride compounds and inadequate access to primary oral
health services. Aggressive marketing of sugars, tobacco and
alcohol leads to increased consumption of unhealthy foods.

Today, diseases caused by bacteria are the most dangerous,
as they can not only aggravate a person’s quality of life, but
also lead to death.
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Despite advances in medical technologies, diseases caused
by microorganisms remain relevant and are gaining increasing
medical and social significance. According to foreign and
domestic researchers, these pathologies join the underlying
disease in 5-20 % of patients and occupy tenth place among
the causes of population mortality.

Methicillin — resistant Staphylococcus aureus is of partic-
ular concern, the methicillin resistance mechanism provides
it with resistance to all semisynthetic penicillin’s and ceph-
alosporins, thereby significantly complicating the patients
treatment.

The prevalence of MRSA varies widely in different coun-
tries, accounting for less than 2 % of all Staphylococcus
aureus (S. aureus) in Switzerland and over 70 % in Japan and
Hong Kong. In Europe, about 200 thousand cases of MRSA
infections are registered annually with 7 % of deaths [2,8].

According to the WHO, from 1/5 to 1/3 of the world’s popu-
lation are affected by mycoses, more than a third (37.8 %)
of them cause yeast-like (Candida) mold fungi. Despite
the success of the pharmaceutical industry, the introduction
of new technologies, over the past 20 years there has been
an increase in the frequency of infectious and inflammato-
ry diseases of candidiasis etiology by 15 times. It should
be noted that, according to the 2016 Global Disease Time
Survey, at least 3.58 billion people in the world suffer from
oral diseases, the most common being caused by Candida
microorganisms [4].

With the development and progress of mankind, the prev-
alence of Candida inflammatory diseases races up. If at
the beginning of the twentieth century this disease occurred
in people of 40 years or older, then already in the 80-90s
the disease became noticeable throughout the world.
However, the used drugs, each of which acts on a specific
link in the pathological process, have a number of side effects
and do not always allow you to quickly stop periodontal
inflammation [6].

Currently, various injuries and inflammatory processes of
the oral mucosa of various etiologies are one of the common
conditions of diseases.

According to the World Health Organization, the oral mu-
cosa is 38 % of all diseases, and at present, the share of this
pathology is about 62 %. Despite numerous studies in this
area, diseases of the mucous membrane of the mouth are an
urgent problem of modern fundamental and clinical medicine
and pharmacy [3,5].

Despite the large arsenal of anti-inflammatory, antibacterial,
wound healing agents, the traditional treatment of this patho-
logy does not always give the expected result. In addition,
quite often traditional therapy gives rise to complications,
which complicates the treatment of a particular patient. In this
regard, the development and creation of drugs that can effec-
tively affect the main target links of inflammatory diseases of
the oral mucosa is an urgent task of modern pharmacology [7].

The development of the dental service in recent years,
especially in the context of market relations, has highlighted
the issues of improving the quality of treatment. One of
the main directions of ensuring the quality of dental care is

the search for new drugs for the treatment of pathologies.
Therefore, the task of creating new drugs is the most relevant
in the pharmaceutical industry.

After examining the range of drugs on the pharmaceu-
tical market of Ukraine and abroad, it was found that for
the treatment of these diseases the following drugs of foreign
origin are currently used: Methyluracil (Lekhim, Ukraine),
Solkoseril (Birsfelden, Switzerland), Mexidol (PHARMA-
SOFT, Moscow, RF).

Decamethoxinum is currently the most commonly used
drug from the group of antiseptics, it belongs to the group of
aseptic and disinfectants, and has a number of side effects,
namely allergic reactions caused by a decrease in immunity.

Therefore, thiotriazoline became of particular interest as
the second ingredient to create a model mixture. It has a wide
range of actions, namely immunostimulating, wound healing,
reparative function.

In the course of the work, the employees of the Depart-
ment of Pharmaceutical Chemistry of Zaporizhzhia State
Medical University (ZSMU) together with the specialists
of the SPA “Farmatron” decided to use a model mixture of
decamethoxinum with thiotriazoline where thiotriazoline will
exhibit antioxidant effects thereby inhibiting the side effects
of decamethoxinum.

Aim

Therefore, the aim of our work is to study the antimicrobial
and fungicidal activity of thiotriazoline and decamethoxinum
combination which will exhibit antimicrobial and fungicidal
effects.

Materials and methods

Thiotriazolin (0.2), decamethoxin (0.002), model mix, petri
dishes, test strains. The results of the study were calculated
using the standard statistical package of the licensed program
Statistica® for Windows 6.0 (StatSoft Inc., No.AXXR712D-
833214FANS), as well as SPSS 16.0 and Microsoft Office
Excel 2003. Distribution normality was assessed using
the Shapiro—Wilk test, analysis of variance (ANOVA), and
U Mann—Whitney test was used.

The study of the antimicrobial and fungicidal activity of a
combination of thiotriazolin and decamethoxin was carried
out by agar diffusion (well method). Staphylococcus aureus
cultures (Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922, Pseudomonas aeruginosa tuberculosis
and Pseudomonas aeruginosa pseudomonas aeruginosa)
were used as test strains. Fungus (thrush) — Candida albicans
ATCC 885-653, from which a microbial suspension with a
concentration of colony forming units (CFU) was prepared —
106 CFU/ml. Muler-Hinton agar was used for studies with
S. aureus, E. coli, P. aeruginosa, with C. albicans — yeah
Saburo. According to generally accepted methods, thin-
walled cylinders with a diameter of 7 mm were installed in
Petri dishes with pre-poured and cooled agar and 13.5 ml of
agar melted and cooled to 45 °C mixed with a seeded dose
(1.5 ml) of the test microorganism was poured. The cylinders
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were removed and 0.3 ml of the combination solution was
added to the obtained wells. The results of studies with strains
of S. aureus, E. coli, and P. aeruginosa were evaluated after
24 hours of incubation, in crops with C. albicans, first after
24 hours, then after 48 hours. The results were calculated by
measuring growth inhibition zones (mm).

Results

The research has shown that the studied model mixtures
exhibit antimicrobial and fungicidal activity with a decame-
thoxinum content of from 0.5 to 5.0 mg. The administration
of thiotriazoline also have led to the potentiation of the effect
of decamethoxinum. Apparently, the membrane-tropic ef-
fect lies in the mechanism of the potentiating effect, which
leads to an increase in the saponifying action, namely, an
increase in the bactericidal mechanism of decamethoxinum
on microbes.

Further increase in the content in the combination of
decamethoxinum did not lead to a significant increase in
antimicrobial and antifungicidal activity.

The statistical significance between the mean values was
determined by the Student’s test with a normal distribution.
In case of a non-normal distribution or analysis of ordinal
variables, the U Mann—Whitney test was used. For com-
parison of independent variables in more than two samples,
analysis of variance (ANOVA) with normal distribution or
the Kruskal-Wallis test for a distribution other than normal
were used. For all types of analysis, differences of P < 0.05
(95 %) were considered statistically significant. As a result of
the studies, it was found that the studied combinations exhibit
antimicrobial and fungicidal activity when the content of
decamethoxinum is from 0.5 to 5.0 mg (7able 1).

Discussion

As aresult of the research, it was found that the studied the zones
of growth inhibition (mm) of microorganisms cultures (7able 2).
However, the maximum activity against the studied strains of
microorganisms and thrush (C. albicans) was observed at a dose
of 2 mg of decamethoxinum, both when diluting 10" CFU/ml of
medium, and when diluting 10° CFU/ml of medium.

Table 1. Studies of the antimicrobial and fungicidal activity of a combination of thiotriazoline (200 mg) with different decamethoxinum contents (0.5-5.0 mg)

The diameter of the delayed growth zone (mm) at 107 CFU/ml of medium, mm

19 19 20 24 24 24 24

C. albicans

S. aureus 17 20 20 21 21 21 21
E. coli 0 0 9 18 18 24 24
P. aeruginosa 0 0 12 13 13 14 14

_ The diameter of the delayed growth zone (mm) at 10¢ CFU/ml of medium, mm

C. albicans 20 22 22 25 25 25 25
S. aureus 16 16 25 25 25 25 25
E. coli 0 0 8 22 22 22 22
P. aeruginosa 10 10 16 16 16 16 16

Table 2. Antimicrobial activity of the studied combination according to the size of the zones of growth inhibition (mm) of microorganisms cultures

(107 CFU/mI of medium)

Dosage form S. aureus m P. aeruginosa C. albicans

1. Thiotriazoline (0.003 mg) " o , 0 « o N 0

+ decamethoxinum (0.0003 mg) 203+057* (+42%)  |12.7+£1.15* (+81%)  [12.3+0.57* (+60%) | 15.0 +0.01* (+95 %)
2. Decamethoxinum (0.0003 mg) 14.3+0.57 7.0+0.01 7.7+0.57 7.7 £0.577

3. Chlorhexidine (0.0024 mg) 31.3+£1.15* (+8 %) 23.3+0.57* (+232 %) | 19.0+0.01* (+146 %) | 24.7 + 0.57* (+220 %)

Table 3. Antimicrobial activity of the studied combination according to the size of the zones of growth inhibition (mm) of microorganisms cultures

(108 CFU/ml of medium)

1 Thiotriazoline (0.003 mg) " N " "

+ decamethoxinum (0.0003 mg) 22.7 £0.57* (+54 %) 16.0 £0.01* (+120 %) | 13.0 + 1.0* (+57 %) 16.0 £ 0.01* (+108 %)
2. Decamethoxinum (0.0003 mg) 14.7 £ 0.57 7.3+0.57 8.3+0.57 7.7+0.57

3. Chlorhexidine (0.0024 mg) 35.0£0.01* (+138 %) |26.0£0.01* (+256 %) |20.0+0.01* (+141 %) |25.0+0.01* (+225 %)

*: changes are significant in relation to group No. 2 (decamethoxinum) (P < 0.05).
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Thus, it was found that the thiotriazoline and decame-
thoxinum combination was active against S. aureus, E. coli,
P aeruginosa and C. albicans (diploid yeast-like fungus
(thrush)). S. aureus, E. coli, P. aeruginosa and C. albicans
were the most common pathogens of inflammatory diseases
of the urogenital sphere. As a result of the studies combination
according to the size of the zones of growth inhibition (mm)
of microorganisms’ cultures (7able 3).

The model mixture with thiotriazoline and decametho-
xinum in antimicrobial and fungicidal strength significantly
exceeded decamethoxinum by 54 % in the degree of growth
inhibition of S. aureus, by 120 % in the degree of growth
inhibition of E. coli, by 57 % in the degree of growth inhibi-
tion of P. aeruginosa and by 108 % in the degree of growth
inhibition of C. albicans at 10° CFU/ml of medium [9]. The
results of the expected activity at 107 CFU/ml of medium were
similar in direction. The thiotriazoline and decamethoxinum
combination was slightly inferior in terms of the antimicrobial
and fungicidal effects of chlorhexidine.

Conclusions

The thiotriazoline and decamethoxinum model mixture
exhibits high anti-inflammatory, antimicrobial, fungicidal
activity.

The prospect of further research. According to the data
shown in the article, it can be argued that this combination
based on decamethoxin and titotriazoline shows significant
success in the field of use, as a new drug. By inhibiting the ef-
fects of decamethoxin toxicity, this opens up new possibilities
for this dosage form. The administration of thiotriazolin as an
antioxidant expands the therapeutic effect on diseases caused
by pathogenic strains and bacteria.
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