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ABSTRACT

The article presents the results of the optimalcemtration of active substances as part of the wembined
ointment intended for use in the first phase of mibhealing. Based on the results of microbiolog®meieening in
vitro conditions as part of a new ointments comiiamss administered for topical treatment of purul@mmunds, the
optimal concentration of the antibiotic azithromycivas established in the amount of 4% and the epiiis
decamethoxine — 1%. A new ointment composition eth@istrong antimicrobial activity in relation talktures P.
aeruginosa and B. subtilis (growth retardation zomes 26.6 and 30.3 mm respectively), slightly ssvity —in
relation to cultures Saureus, P. vulgarisk. coli (from 20.6 to 23.6 mm) and low activityn relation to fungus C.
albicans (16,3 mm).
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INTRODUCTION

Prevention and treatment of pyoinflammatory diseamed infectious postoperative complications camito be
one of the important problems of surgery. In Ukegatients with purulent pathology constitute 35666 the total
number of patients in surgical departments [1, T8k main risk factors for postoperative infectistow immunity

in patients, the degree of microbial contaminatioh surgical wounds, surgery duration and resistaate
microorganisms to current antimicrobial agentslfZ, 13]. The most frequent complication of postagiee period

is the wound abscess that is from 5 to 30%, whicheiases the duration of healing of wounds, causingmber of
inconveniences both for the patient and the doép®]. Late appeals for medical care and imprdpesitment of
the wound healing process complicate its coursersevo the patient’s condition and can lead to seriou
consequences [8]. In connection with the foregothg, problem of treatment of purulent wounds ithatlevel of
key socio-economic problems that require immedsatation.

Currently, in the pharmaceutical market of Ukraihere is an insufficient number of topical drugs Ifst phase of
the wound healing process presented and thoseahlailirugs usually do not meet modern requiremfemtshe

treatment of purulent wounds due to developmentesistance of the wound infection, narrow spectmfm
pharmacological action and disadvantages of thenaint base [4]. To satisfy this need it is possibldevelop and
implement new efficient combined ointments contagnactive ingredients with multidirectional mectsams of
antimicrobial activity and those which exhibit jojpotential action.

Given the situation in the pharmaceutical markedirafgs for topical treatment of purulent woundg tneation of
complex products based on the combination of activbstances with antibacterial action was declagda
promising area: a known antibiotic with a broadctpen of antimicrobial activity — azithromycin withh known
antiseptic agent — decamethoxine.
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The antibacterial effect of azithromycin is cauggdviolation of ribosomal protein synthesis in noibial cells and
inhibition of the process of reproduction of thehmmen. Azithromycin reveals bacteriostatic effedtjch requires
its administration in the first phase of the woumahling process, which is accompanied by bacteaatamination
of the wound. Along with antimicrobial activity thiantibiotic currently shows a moderate anti-inftaatory
activity [2]. The uniqueness of azithromycin liea ithe fact that it has expressed postantibiotic and
immunomodulatory effects. Azithromycin does notcin enzymes of cytochromespcomplex, thus showing no
drug interactions with other drugs metabolized his tway. This property is very important becausdha real
clinical practice most patients have chronic cordities and a weakened immune system, and in #sgect they
receive the appropriate treatment. Also, it mustebephasized that, along with good tolerability dadk of
significant side reactions, azithromycin may be Buistered to pregnant women and children. That ks w
azithromycin is considered not only as a highleefifve, but also as one of the safest antibiotiitk & minimum
number of contraindications [2, 10]. An importamgament for the choice of this antibiotic as thetwmient
component is the fact that it is rarely used irtroents.

The mechanism of action of the other active compbié the new combined ointment, antiseptic withraad
spectrum of activity — decamethoxine, lies in viilmia of the permeability of the cytoplasmic memleai bacteria
and fungi by connecting with phosphatidic groupghe membrane lipids. Along with high antibacte@aativity
decamethoxine positively affects nonspecific anec#fr immunity, which is implemented by humoraldacellular
factors. The presence of anti-inflammatory actiédnrdecamethoxine which is caused by inhibition ofosenin
production has been proven. It is known that dethoxine increases the sensitivity of microorganistos
antibiotics [5].

Thus, the combination of azithromycin and decamedti®min a dosage form will not only contribute toint
potential antimicrobial activity, but also prevehe target microbes to form mono or multiple amiizi resistance,
and expand the range of pharmacological actionsinipunomodulatory effects of azithromycin and anti-
inflammatory effect of decamethoxine that will allimproving effectiveness of treatment of puruleatunds.

The purpose of this studyas to determine the optimal concentration ofvactiubstances in the composition of a
new ointment administered for use in the Ist plefdbe wound healing process.

EXPERIMENTAL SECTION

In the paper, ointment compositions with differeantent of azithromycin and decamethoxine were uSathples
of ointments were prepared on polyethylene oxida@shdwo sets of screening experiments were cordu¢n the
first set of experiments six ointment compositi@mestaining the same amount of antiseptic, decametbq1%)

were used, but they differed in the amount of aatib azithromycin: 0.5 %, 1 %, 2 %, 3 %, 4 % and/®

respectively. After selecting the optimal concetidraof azithromycin, the second set of screenixgeeiments was
conducted to select the optimal number decametboaipart of a new ointment. For this purpose @ontment

compositions with the selected concentration ofhaamycin (4%), one of which did not contain aniseptic, and
the other three contained 0.5%, 1% and 1.5% ofalettexine, respectively, were used.

Antimicrobial properties of ointment samples weradged at the premises of I.I. Mechnikov Institute
of Microbiology and Immunology of Academy of Medicaciences of Ukraine SE under the guidance of Head
the Laboratory “Biochemistry of Microorganisms aNdtrient Media”, Cand. Sc. Biology T.P. Osolodchertky
common microbiological practice of agar diffusionthe modification of the “wells”, which is based the ability

of active substances to diffuse in the nutrient ion@d which is previously inoculated with the straof
microorganisms studied.

Under the guidelines [7] to estimate the antimicabhctivity of ointment compositions the followinigst strains of
microorganisms were usedStaphylococcus aureu$7CC 25923, Escherichia cold7CC 25922, Pseudomonas
aeruginosa47CC 27853, Basillus subtiligf7TCC 6633, Proteus vulgaris ATCC 4636, Candida albic&i¥CC
885/653 Microbial burden amounted to 1X1GFU per 1 ml of the medium. Germ cultures werengron Mueller-
Hinton agar and Sabouraud agar (Dagestan NGO ofenutmedia). The level of antimicrobial activity the
studied objects was judged by the diameter of tme of microbial growth retardation around the haith applied
ointments, estimating their activity according te following scale: the growth retardation zonehvéitdiameter up
to 10 mm — the strain isot sensitiveo the drug; 11-15 mm — the strairsightly sensitivdéo the drug; 15-25 mm —
the strainis sensitiveto the drug; >25 mm -high sensitivityof the microorganism to the drug. Experimental
ointment compositions were studied in sixth repetg against strains of microorganisms. The dian@téhe zones
of microbial growth retardation was measured usigmeasuring bar with the measurement error df #rim. The
results were processed statistically using the Nawiteuls method and the significance lgw0.05.
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RESULTSAND DISCUSSION

The results of the first set of studies presente@able 1 showed a strong antimicrobial activitytlod ointment
samples studied, the level of which varied depandin the test strain of the microorganism and cotnaéon of
azithromycin. Test samples showed the highestitciivrelation to culture P. aeruginosa (growtkardation zone

is 20-26 mm) and B. subtilis (growth retardatiomeois 24-30 mm), as evidenced by more marked growth
retardation zones of these cultures. In relationth@r cultures diameters of growth retardationezoranged from

16 to 24 mm. At the same time, test samples shaeédity in relation to cultures of fungus @lbicans (15-16
mm).

Analysis of the data showed that with increasingcemtration of azithromycin in the ointment compiosis from
1% to 4% a gradual increase in the diameter ofgtimevth retardation zones of test cultures of micgaoisms
occurred. The antimicrobial action of the ointmentmpositions containing 4% and 5% of azithromycaa lthe
highest rates, which significantly outperformed séimtimicrobial action rates of the ointment compiosiwith 0.5%
of azithromycin against all studied strains (excgfpain of the fungus culture C. albicans) and rgfamost test
cultures of microorganisms of the ointment compasitvith 1% of azithromycin.

Table 1 Antimicrobial activity of ointment samples on polyethylene oxide basis with different amount of azithromycin, X xS X
(set of experiments No 1)

Diameter of the growth retardation zones of micgamisms, mm; n=6
Azithromycin concentration, % S. aureus E. coli P. vulga-ris | P. aeru-ginosa| B. subtilis | C.albicans
' ATCC ATCC ATCC ATCC ATCC ATCC
25923 25922 4636 27853 6633 653/885
0.5 17.340.54| 16.6+0.54 16.3+0.54 20.3+0.54 24540. 14.6+0.54

Notes: 1. * — differences as to the ointment coitiposwith 0.5 % of azithromycin are possibe0.05; 2. ** — differences as to the ointment
composition with 1.0 % of azithromycin are possipt9,05.

A further increase in antibiotic concentration frd® to 5% did not increase the antibacterial atgtithat is why
the chosen content of azithromycin 4% was optinfdle next stage of our work was to determine thémapt
concentration of antiseptic decamethoxine at ataohgoncentration of antibiotic (4%). Researchultesn a set of
experiments No 2 are presented in Table 2.

Table 2 Screening of antimicrobial activity of ointment samples on polyethylene oxide basiswith different amount of decamethoxine,

X =* SX (set of experiments No 2)

Diameter of the growth retardation zones of micganisms, mm; n=6
. S.aureus| E. coli P. vulgaris | P. aeruginosa| B.subtilis | C.albicans
0,
Amount of decamethoxing, % | =7 ATCC ATCC ATCC ATCC | ATCC
25923 25922 4636 27853 6633 653/885
Without antiseptic 19.0+0.54 19.0+0.93| 20.04¢0.93| 20.3+0.54 | 22.0+0.54| 11.6+0.54

The results showed that the introduction of antisepcreases the antimicrobial activity of the toment

compositions as indicators of the diameter of ghovetardation zones without antiseptic were less\@unced.
Comparing the data with different concentratiorde€amethoxine, it was found that the ointment casitipm with

1% concentration exceeded the rates of the ointe@nposition with a concentration of decamethoXirE® and a
further increase in the concentration of antisepficto 1.5% did not increase the antimicrobial acttiThus, the
optimal concentration of decamethoxine as partrdw ointment is 1%.

CONCLUSION
Based on the results of microbiological screenimgvitro conditions as part of a new ointments cosifmns
administered for topical treatment of purulent wdsinthe optimal concentration of the antibiotidtammycin was

established in the amount of 4% and the antiseletamethoxine — 1%.

A new ointment composition showed a strong antiobi@l activity in relation to cultures Reruginosa and B.
subtilis (growth retardation zones are 26.6 an® 3m respectively), slightly less activityin relation to cultures
S.aureus, P. vulgarig. coli (from 20.6 to 23.6 mm) and low activityin relation to fungus C. albicans (16,3 mm).
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