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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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показатели стрессоустойчивости, эндотелия и велнеса зна-
чительно выше у женщин в сравнении с мужчинами, выяв-
лена достоверная прямая пропорциональная связь средней 
силы между показателями стрессоустойчивость-велнес, эн-
дотелий-велнес, состав тела-велнес в обеих группах. Уста-

новлено, что инфраструктура корреляционной связи выше-
указанных показателей по Spearman и Pearson подвержена 
значительным изменениям в зависимости от пола, между 
тем, как уровень этих показателей в баллах в исследован-
ных выборках значительно менее подвержен изменениям. 

reziume

urTierTkavSiris Taviseburebebi fizikuri janmrTelobis 
zogierT fiziologiur maCveneblebs Soris somxeTis mosaxleobaSi

1a.muradiani, 2m.mardiiani, 3s.mkrtCiani, 4e.sekoiani

1somxeTis fizikuri kulturisa da sportis saxelmwifo instituti, fizikuri reabilitaciis 
kaTedra; erevnis saxelmwifo samedicino universiteti, 2sazogadoebrivi janmrTelobis 

da jandacvis organizaciis kaTedra, 3yel-yur-cxviris sneulebaTa kaTedra, 
4reabilitaciis, fizioTerapiisa da sportuli medicinis kaTedra, somxeTi

kvlevis mizans warmoadgenda urTierTkavSiris 
gansazRvra fizikuri janmrTelobis zogierT 
fiziologiur maCveneblebs Soris somxeTis mo-
saxleobaSi.
Catarebulia somxeTis respublikis 11-79 wlis 

asakis 2000 macxovreblis (mamakaci - 829, saSualo 
asaki - 33,7±13,2 weli, qali - 1171, saSualo asa-
ki - 34,6±12,1 weli) qros-kvleva. fiziologiuri 
maCveneblebi: velnesi da misi Semadgeneli indi-
katorebi - sxeulis Semadgenloba, endoTeliumi 
da stresmedegoba (stres-qulebi) ganisazRvra 
monitoringis sistemis Mutiscan BC-OXi PLUS Version 
2.9 RU meSveobiT.
naCvenebia, rom somxeTis mosaxleobaSi en-

doTeliumis da velnesis maCveneblebi normis 

farglebSia, sxeulis Semadgenlobis maCvenebe-
li – mcired naklebia normaze, stresmedegobis 
maCvenebeli – zRvarzea normasa da darRvevas So-
ris. stresmedegobis, endoTeliumis da velnesis 
saSualo maCveneblebi qalebSi mniSvnelovnad 
maRalia, mamakacebTan SedarebiT; gamovlinda sa-
Sualo xarisxis sarwmuno pirdapirproporciuli 
kavSiri stresmedegoba-velnes, endoTeliumi-velnes, 
sxe-ulis Semadgenloba-velnes maCveneblebs So-
ris. dadgenilia, rom zemoaRniSnuli maCvene-
blebis korelaciuri kavSiris infrastruqtura 
Spearman-is da Pearson-is mixedviT mniSvnelovnad 
icvleba sqesis mixedviT, amasTan, am maCveneblebis 
done qulebSi gamokvleul amonarCevebSi mniS-
vnelovnad naklebad eqvemdebareba cvlilebebs.

INCREASING THE EFFICIENCY OF BACTERIOLOGICAL DIAGNOSIS 
OF UREGENITAL TRICHOMONIASIS USING THE IMPROVED NUTRIENT MEDIUM

1Dzhoraieva S., 2Zapolsky M., 1Shcherbakova Y., 1Goncharenko V., 1Sobol N.

1Institute of Dermatology and Venereology of the National Academy of Medical Sciences of Ukraine, Kharkiv;
2Odessa National Medical University of the Ministry of Health of Ukraine

Protozoan invasion of T. vaginalis occupies the leading posi-
tion among sexually transmitted infections in the population of 
Ukraine. The prevalence of trichomoniasis in Ukraine is regis-
tered in the range of 5–30% according to statistics in the wake 
of the lack of complete registration of the disease [6]. The high 
contagion of the parasite contributes to the high level of con-
tagiousness, active sexual life of the people, ignoring the rules 
of “safe sex”, the possibility of multiple infections due to the 
lack of formation of the acquired immunity to the pathogen 
[2, 10]. Trichomonas invasion of the mucous membrane of the 
urogenital tract marks the beginning of the formation of micro-

ecological disorders in the biotope. Due to the changes in the 
ecological microbiota balance the pathogen becomes the mem-
ber of the biological community and promotes the formation of 
pathomicrobiocenotic complexes, where potentially pathogenic 
microflora is definitely involved. As a result of these processes 
in the urogenital tract there may be conditions that contribute 
to the long-term persistence of sexually transmitted infections’ 
pathogens (STI). Infection significantly reduces the quality of 
life of the patient, and thus the medical problem is supplemented 
by a social component [8]. In addition, the scientific and practi-
cal significance of the problem of urogenital trichomoniasis is 



	
Georgian Medical News  
No 10 (319) 2021

© GMN 125 

due to the variability of the pathogen. Trichomonas affect both 
sexual partners, although in women the manifestations of the 
disease have the symptoms that are more pronounced. Certain 
features in the size of the Trichomonas cell have been revealed, 
related to the host gender. T. vaginalis, taken from infected 
women, are larger in size and reach on average 19×23 μm, 
whereas, ones taken from men are up to 13×15 μm [7, 9]. Ap-
pearance and parameters of the flagellar protozoan T. vaginalis 
are quite variable and depend on the physicochemical conditions 
of the environment, the composition of the nutrient substrates 
and the method of cultivation. It is considered that under adverse 
conditions, these protozoa lose the ability to move and undergo 
morphological transformation. The pathogenetic significance 
of the morphotypes T. vaginalis has been actively discussed 
for many years. It has been confirmed that the transition from 
one phenotype to another is accompanied by correlation vari-
ability of the internal structure. Phenotypic variability of the 
parasite in vivo is associated with the changing conditions in 
the macroorganism, the influence of the immune factors, as 
well as competitive metabolic relationships with the repre-
sentatives of the human normoflora. In some countries there 
is a question of the presence of the so-called “atypical Tricho-
monas” where the existence of their different morphotypes is 
recognized [4,9]. 

Therefore, the issues of the diagnosis verification using bac-
teriological methods due to the widespread prevalence of uro-
genital trichomoniasis with a significant number of forms with 
a torpid course are of great importance [11]. The presence of 
atypical morphotypes in the population of T. vaginalis makes it 
difficult to detect the pathogen in the clinical material taken from 
patients. The cultural research should be performed in small and 
asymptomatic forms of the disease, as well as in cases where 
the presumptive diagnosis is not confirmed by the microscopic 
examination. The existence of such a problem determines the 
scientific and practical interest in the pathogen sampling optimi-
zation, as well as heteromorphism in the development of Tricho-
monas invasion should be taken into account. 

Purpose of the study - optimization of the nutrient medium 
composition for bacteriological detection of trichomoniasis 
pathogen, taking into account the existence of different morpho-
types and methods of Trichomonas’ motility.

Material and methods. The clinical and laboratory exami-
nation of 293 patients aged 17 to 67 years who addressed to 
the State Institution “Institute of Dermatology and Venereology 
of the National Academy of Medical Sciences of Ukraine” has 
been performed. Most patients (94.5%) seeked medical attention 
due to the inflammatory diseases of the genitourinary tract with 
a torpid course, and 5.5% of patients seeked medical advice due 
to the sharp exacerbation of chronic processes.

15 people with the acute urogenital diseases were involved in 
the comparative study of motility and morphotypes of protozoa 
in the control group. The diagnosis of Trichomonal infection 
was based on the results of the comprehensive examination, us-
ing bacteriological methods, in accordance with the regulatory 
documents of the Ministry of Health of Ukraine [2]. 

To achieve this goal, the comparative assessment of the de-
veloped nutrient medium diagnostic efficiency was performed, 
which was established by quantitation of the the simplest us-
ing Goryaev chamber. The lag from the tubes with Trichomonas 
cultures after mixing was transferred to Goryaev chamber. The 
quantification was carried out in 5 large squares, located diago-
nally, each of which contained 16 small ones. The number of 
Trichomonas was calculated by the formula:

where х – the number of Trichomonas in 1 mm3 of the me-
dium; а – the number of Trichomonas in 5 large squares; б – 
number of small squares in 5 large squares, that were counted; 
4000 – the volume of small squares, that equals to 1/4000mm3. 
To quantify the Trichomonas in 1 ml of medium, number x was 
multiplied by 1000 [1].

Results and discussion. The assessment of the presence of 
the existing morphotypes of Trichomonas and the study of their 
methods of motility was conducted at the beginning of the study. 
The percentage of the detection of different forms of the patho-
gen, depending on the nature of their movement is illustrated in 
fig. 1. The isolates of T. vaginalis with the progressive undulat-
ing nature of movement which, in its turn, had subgroups with 
the intense or slow movement belonged to the first group. The 
cultures that had a fluctuated pendulum-like or non-progressive 
form of motion were classified in the second group. The third 
group included inactive isolates.

Fig. 1. Morphotypes of the pathogen taken from patients with 
urogenital trichomoniasis distributed by the nature of their 
movement

The comparative study of the development of the sampled 
protozoa in standard and improved nutrient media was based 
on the data, obtained at the next stage of research (n = 50). The 
diagnostic efficiency of the improved environment in compari-
son with the standard one was reviewed. 50 selected positive 
samples of biological material were simultaneously put into the 
compared media. The preliminary assessment of the diagnostic 
efficiency was established by the way of quantification of the 
simplest protozoa, grown on both media from 3 to 10 days, with 
the help of Goryaev chamber. The obtained data is presented in 
table 1.

During the clinical and laboratory examination of patients, 
Trichomonas were detected in 40.3% of primary patients, main-
ly when culturing on liquid nutrient media, which exceeded 
twofold the findings of the abovementioned pathogen in smears, 
coloured according to Gram. All T. vaginalis isolates extracted 
from the clinical material of the examined patients were divided 
into groups, depending on the type of their movement (fig. 1). 
In the course of the observations, 47.5% of Trichomonal iso-
lates were allotted to the first group. It was further noted that 
Trichomonas with the intense undulating nature of movement 
accounted for one third of these forms, and the simplest with 
the slow undulating motility accounted for two thirds of the first 
group. The non-progressive fluctuated pendulum-like motility 
of the pathogen was characteristic of 40.7% of the sampled iso-
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lates. It should be also pointed out that inactive forms of pro-
tozoa were observed among all the diagnosed Trichomonas in 
11.8% of samples, and they did not tend to increase motility 
on a standard medium over time. The frequency of detection 
of mono- and heteromorphic forms of the pathogen also dif-
fered in nutrient media taken from different patients. In gen-
eral, high variability of the morphotype was observed in pop-
ulations of T. vaginalis, circulating in patients with chronic 
urogenital trichomoniasis. Consequently, among the isolated 
cultures of the pathogen, there were isolates with a complex 
of typical features e.g. pear-shaped with an eccentrically lo-
cated nucleus, pronounced foaminess of the cytoplasm and 
specific motility.

The frequency of the extraction of such forms was low and 
amounted to 27.1%. “Atypical” morphotypes were found 
much more often - with altered shape, structure of the nucle-
us and cytoplasm, motility or cell size. Therefore, the sim-
plest of round, oval or amoeboid shapes were diagnosed in 
the clinical material of patients. They were characterized by 
various signs of altered morphotype. Most of the abovemen-
tioned causative microorganisms revealed altered feature of 
any description: cell shape, nucleus location, intensity of cy-
toplasmic foaminess, type of motility. In particular, the signs 
of an atypical morphotype were most common in the case 
of finding an amoeboid species of protozoa with a centrally 
located nucleus and low, and sometimes no motility. The fol-
lowing fact attracted attention, that the degree of inflammato-
ry reaction was determined by the nature of the movement of 
protozoa, which was especially pronounced in patients of the 
control group. A highly active pathologetic process in patients 
and an acute onset of the disease was always accompanied by 
the presence of intensely mobile forms of the pathogen in the 
pathological material, while the detection rate frequency of 
Trichomonas with the complex of the abovementioned char-
acteristic features decreased markedly in the setting of mod-
erate and weak activity of the clinical picture symptomatics. 
Upon the detection of the prevalence of rounded forms of 
protozoa which were characterized by pendulum-like mobil-
ity or completely immobilized, the inflammatory processes 
of moderate or weak intensity were observed in the clinical 
picture. This phenotype of the parasite is adapted to scarcely 
favourable conditions which are associated with the alkaline 
pH or the use of antiprotozoal treatment by the patient, as 
well as provides them with the long-term persistence in the 
macroorganism. The amoeboid cells were registered in the 
clinical material of patients with ascending Trichomonas in-
vasion. The presence of large oval pathogens was noted in the 
clinical samples of patients who went through a long course 
of therapy with antiprotozoal drugs. Therefore, it was eviden-
tiated that in the population of T. vaginalis sampled from the 
organism of patients having gone through a long course of 
urogenital trichomoniasis, a pronounced heteromorphism of 
the parasite was pronounced. Herewith, several phenotypes 
of T. vaginalis were observed simultaneously in the course of 

the research. Therefore, the experimental studies were con-
ducted on the use of different nutrient media, based on certain 
properties of the pathogen, to detect Trichomonal infection in 
patients with chronic forms of the disease. 

The arsenal of nutrient media for the isolation and cultiva-
tion of urogenital Trichomonas today has many options that 
differ from each other in the content of individual compo-
nents. The aim of the study was to improve the quality of the 
nutrient medium for bacteriological studies of the pathogen. 
To achieve this goal, it was decided first to take into account 
the biological characteristics and nutritional needs of Tricho-
monas [8]. Under natural conditions, the easiest way for the 
simplest to develop is the necessary nutrient substrate, as 
which they use the secretions of mucous membranes. Dam-
aged uroepitheliocytes and microorganisms can also serve 
as an additional source of nutrition, due to the digestion of 
which Trichomonas receive growth substances. Apart from 
that, parasite cells need high iron content, the source of which 
are phagocytosed erythrocytes. Insomuch as the concentra-
tion of iron ions regulates the expression of protease proteins 
and maintains the virulence of Trichomonas, which in its turn 
plays an important role in the survival of this pathogen. 

When arranging the components of the nutrient medium, the 
nutrient needs of the pathogen were taken into account to the 
fullest extent. Instead of the saline solution the nutrient broth 
was used as a basis, as a rich source of amino acids and growth 
substances. A solution of complex iron (III) hydroxide with 
polymaltose was used in order to create the required concentra-
tion of iron ions. Embryonic calf serum served as a source of 
sterols and fatty acids. L-cysteine was also incorporated into the 
medium as an amino acid, which determines the strength and 
permeability of the cell membrane of the simplest form [11]. 

The registration of results was performed on 3, 5, 7, 10 
day. The time of emergence, growth intensity, motility and 
morphology of Trichomonas were marked. As a result of the 
research conducted it has been specified that the addition of 
multicomponent additives allows to reduce the terms of the 
procedure completion schedule, owing to faster growth of 
biomass of the causative microorganisms. Most of them had 
a typical morphology and performed active push-like move-
ments. Thus, when comparing the growth properties of the 
standard environment and the MIDV2018 environment it has 
been outlined that there are certain advantages of the devel-
oped medium encompassing the increasing the growth rate 
of the pathogen, the increase in its biomass with the parallel 
suppression of foreign microflora.

As a result of the research conducted the optimum ratio of 
the combined use of known substances has been found, which 
in its turn allowed to increase the quality of the diagnostic 
procedure with the use of MIDV2018. In particular, the op-
timized composition of additional ingredients that provide 
increased growth rate and increased biomass of the pathogen 
has been defined, which can be used to diagnose urogenital 
trichomoniasis with torpid and chronic course. 

Таble 1. Comparative data on bacteriological detection of T. vaginalis, using standard medium and MIDV medium 2018

Medium
Cultivation period and number of positive findings

3rd day 5th day 7th day 10th day

standard, n=50 24 (48,0%) 32 (64,0%) 38 (76,0%) 43 (86,0%)

improved, n=50 26 (52,0%) 39 (78,0%) 44 (88,0%) 48 (96,0%)
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SUMMARY

INCREASING THE EFFICIENCY OF BACTERIOLOGI-
CAL DIAGNOSIS OF UREGENITAL TRICHOMONIASIS 
USING THE IMPROVED NUTRIENT MEDIUM

1Dzhoraieva S., 2Zapolsky M., 1Shcherbakova Y., 
1Goncharenko V., 1Sobol N.

1Institute of Dermatology and Venereology of the National Acad-
emy of Medical Sciences of Ukraine, Kharkiv; 2Odessa National 
Medical University of the Ministry of Health of Ukraine

The scientific and practical significance of the problem of 
urogenital trichomoniasis is determined by the prevalence and 
variability of the pathogen. It is assumed that under adverse con-
ditions, these protozoa lose the ability to move intensively and 
undergo morphological transformation. The existence of such 
a problem generates the scientific and practical interest in the 
matter of improvement of bacteriological methods of diagnosis 
when examining patients with chronic inflammatory processes 
of the urogenital tract.

The purpose of the study - optimization of the composition of 
the nutrient medium for bacteriological detection of the tricho-
moniasis pathogen, considering the existence of different mor-
photypes and ways of trichomonas’ motility. 

50 culture samples of Trichomonas  vaginalis, taken from 
293 patients with chronic diseases of the genitourinary system, 
served as the object of study, in their comparative cultivation in 
the improved and standard environment using the methods of 
classical bacteriology.

It has been evidentiated that the optimal ratio of additional 
ingredients, tested in the course of the experiments, has led to 
the increased growth and increased biomass of the pathogen, in-
dicating the improvement in the quality of the nutrient medium.

The data obtained indicates that the changed components of 
the optimized nutrient medium have improved the quality of the 
diagnostic procedure especially in patients with a torpid course 
of the disease.

Keywords: urogenital trichomoniasis, bacteriological diag-
nosis of T. vaginalis, nutrient medium MIDV2018.

РЕЗЮМЕ

ПОВЫШЕНИЕ ЭФФЕКТИВНОСТИ БАКТЕРИОЛО-
ГИЧЕСКОЙ ДИАГНОСТИКИ МОЧЕПОЛОВОГО 
ТРИХОМОНОЗА ПРИ ПРИМЕНЕНИИ УСОВЕРШЕН-
СТВОВАННОЙ ПИТАТЕЛЬНОЙ СРЕДЫ

1Джораева С.К., 2Запольский М.Э., 1Щербакова Ю.В., 
1Гончаренко В.В., 1Соболь Н.В.

1Институт дерматологии и венерологии НАМН Украины, 
Харьков; 2Одесский национальний медицинский универси-
тет МЗ Украины, Украина

Научную и практическую значимость проблемы уроге-
нитального трихомоноза обуславливает его распространен-
ность и изменчивость возбудителя инфекции. Допускается, 
что при неблагоприятных условиях эти простейшие теряют 
способность к интенсивному движению и переживают мор-
фологическую трансформацию. Существование такой про-
блемы определяет научно-практический интерес к вопросу 
усовершенствования бактериологических методик при об-
следовании пациентов с хроническими воспалительными 
процессами урогенитального тракта. 

Цель исследования - оптимизация состава питательной 
среды для бактериологического выявления возбудителя 
трихомоноза с учетом существования различных морфоти-
пов и способов подвижности трихомонад. 

Объектом исследования служили 50 образцов 
Trichomonas vaginalis, выделенные от 293 пациентов с 
хроническими заболеваниями мочеполовой системы, при 
их сравнительном культивировании на усовершенство-
ванной и стандартной среде с использованием методов 
классической бактериологии. 

Установлено, что оптимальное соотношение добавоч-
ных ингредиентов, испытанное в процессе эксперимен-
тов, привело к усилению роста и увеличению биомассы 
возбудителя, что указывает на повышение качества пи-
тательной среды. Полученные данные свидетельствуют, 
что измененные составляющие оптимизированной пита-
тельной среды позволили улучшить качество диагности-
ческой процедуры, особенно у пациентов с торпидным 
течением заболевания.
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reziume

urogenitaluri triqomoniazis baqteriologi-
uri diagnostikis efeqturobis gazrda gaumjobe-
sebuli mkvebavi garemos gamoyenebiT

1s.dJoraeva, 2m.zapolski, 1i.SCerbakova, 1v.gonCarenko, 
1n.soboli

1dermatologiisa da venerologiis instituti, 
xarkovi; 2odesis erovnuli samedicino univer-
siteti, ukraina

urogenitaluri triqomonozis problemis sa-
mecniero da praqtikul mniSvnelobas gansazRvravs 
misi gavrcelebadoba da infeqciis gamomwvevis 
cvalebadobis problema. varaudoben, rom ara-
xelsayrel pirobebSi es umartivesebi kargaven in-
tensiuri moZraobis unars da transformirdebian 
morfologiurad. swored am problemis arseboba 
gansazRvravs samecniero-praqtikul interess baq-
teriologiuri meTodikebis srulyofis mimarT 

urogenitaluri traqtis qronikuli anTebiTi pro-
cesebis mqone pacientebis gamokvlevis dros.
kvlevis mizans warmoadgenda triqomonozis 

gamomwvevis baqteriologiuri gamovlenisaTvis 
saWiro mkvebavi garemos Semadgenlobis optimize-
ba triqomonadebis sxvadasxva morfotipis arse-
bobis da moZraobis saSualebis gaTvaliswinebiT.
kvlevis obieqts warmoadgenda Trichomonas vagina-

lis-is 50 nimuSi, gamoyofili Sard-sasqeso siste-
mis qronikuli daavadebebiT 293 pacientidan; 
ganxorcielebuli iyo SedarebiTi kultivireba 
gaumjobesebul da standartul garemoSi kla-
sikuri baqteriologiis meTodebis gamoyenebiT.
dadgenilia, rom damatebiTi ingredientebis 

optimalurma Tanafardobam ganapiroba gamomwve-
vis zrdis gaZliereba da biomasis mateba, rac 
miuTiTebs mkvebavi garemos xarisxis amaRlebaze. 
miRebuli monacemebi mowmobs, rom optimizebu-
li mkvebavi garemos Secvlilma Semadgenlobam 
gaaumjobesa sadiagnostiko proceduris xarisxi, 
gansakuTrebiT pacientebSi daavadebis torpidu-
li mimdinareobiT.

EFFECT OF XENOGRAFTS SATURATED WITH SILVERNANOCRYSTALS ON HISTOLOGICAL 
STRUCTURE OF THE SKIN IN THE DYNAMICS OF EXPERIMENTAL THERMAL INJURY 

Tuziuk N., Kramar S., Nebesna Z., Zaporozhan S.

I. Horbachevsky Ternopil National Medical University, Ukraine 

Burn injuries caused by road accidents, fallings and interper-
sonal violence is the fourth in the world among other trauma [8, 
13]. 90% of burns occur in lower- and middle-income countries. 
Cooking on an open fire and non-electric appliances are the most 
common reasons of thermal burns [8]. However, occupational 
traumatism and armed conflicts increase the incidence of burns. 
In particular, according to the statistics, the number of burn in-
juries at the territories of military conflicts increases fourfold 
[8, 13].

The skin is a first damaged organ in cases of thermal injuries. 
Healing of different types of skin wound is a complex process of 
interactions between cells and numerous biochemical reactions 
[4,14,15]. Current tissue regeneration technologies improve 
skin recovery; in particular, the rate of burn wounds healing 
significantly increased with the use of various skin substitutes 
[11,14,16-18]. A dermal allograft, dermal xenograft, amniotic 
membrane, etc. are used in medical practice. The correct choice 
and application of these substitutes reduces pain at the area of 
lesion, contributes to normalization of protective functions, aes-
thetic restoration of the skin [9,15,18].

In recent decades, lyophilized pig skin xenografts as well as 
numerous their derivatives have been widely used for temporar-
ily burn wound closure [3,5,7,9,12]. A relatively simple method 
of material collection, storage and transportation, low cost are 
the main advantages of xenogeneic skin.

The antibacterial effect of silver has been known to people 
long ago since its toxicity for human cells is much lower than for 
bacteria. Therefore, silver agents are used in treatment of burns, 
chronic ulcers and water disinfection [1,2,19]. 

In our opinion, the combination of the properties of already tested 
factors for burn correction (lyophilized xenografts and silver nano-
crystals) would be interesting and promising in combustiology.

Therefore, the aim of this work was to establish the histologi-
cal state of the components of the affected area of the skin with 
the use of xenografts saturated with silver nanocrystals in the 
dynamics of experimental thermal injury.

Material and methods. Experimental studies were performed 
on 54 adult guinea pigs. All the investigations were performed fol-
lowing the international rules and principles of the European Con-
vention for the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes (Strasbourg, 1986) and the 
General Ethical Principles for Animal Experiments (Kyiv, 2001).

The animals were divided into two groups: the 1st group – 
animals with severe thermal injury (27); the 2nd group – animals 
with burn injury (27), in which the wounds were covered with 
xenografts after early necrectomy of the damaged tissues.

A third-degree burn was modeled with copper plates heated 
to a temperature of 97-100°С for 15 seconds applied on the epi-
lated surface of the skin of the animal’s back under thiopental 
anaesthesia. The size of the affected area was 18-20% of the ani-


