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ABSTRACT

Causative agents of candidiasis are yeast fundtarfidida genus, Cryptococcaceae family. The mostspictad
causative agent of candidiasis is C. albicans, Whiauses 90 % of surface forms and 50 — 70 % qf fmens.
Another causative agent by prevalence is C. trdigicahe aim of our work was to study the abilitfy tbe
associated antigens of C. albicans and C. tropgcati activate together the body’s protective preipsragainst
candidal infection. The suspensions of cells o&lBicans and C. tropicalis fungi were subjectedthie action of
ultrasound, then filtered through a "Vladipore" mmane MFE4-MA4 No.3 providing separation of the biological
material with the size of 10 kDa; prefiltration arstlerilizing filtration were carried out. The resinlg purified
antigens of Candida albicans fungal cells with pinetein concentration of 3 mg/ml and Candida traic with the
protein concentration of 5 mg/ml were mixed in thgos of 30:70; 70:30; 40:60; 60:40; 50:50. Thesasiated
antigens of cells of C. albicans and C. tropicélisgi in the volume of 0.2 ml were injected to nideamuscularly.
In 14 days the procedure was repeated. The animfathe control group were injected with the stel@® %
isotonic saline solution. In a month and 3 monitisis groups of the tested animals were infected-atrdominally
with the suspensions of C. albicans fungi in thewamh of 20 million of cells and Candida tropicaiisthe amount
of 60 million of cells in the volume of 1 ml. Afteat in 14 days the animals were examined anddkalts were
determined. As the result of the research conduitteds been found that application of the ass@tadntigens of
C. albicans with the protein concentration of 3 mband C. tropicalis with the protein concentratioh5 mg/ml in
the ratio of 1:1 (50:50) provide the protectiveeetfin 100 % of mice f@ months when injected intramuscularly in
the volume of 0.2 ml.
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INTRODUCTION

Causative agents of candidiasis are yeast fun@arfdidagenus,Cryptococcaceadamily. At present about 160
species ofCandidagenus fungi are known, but only approximately 2@hem are capable to cause candidiasis in
human. Most often 8 species are distinguished; #re. albicans C. glabratag C. tropicalis C. parapsilosisC.
kruseij C. kefir, C. guilliermondii C. lusitaniae The most widespread causative agent of candaig€l. albicans
which causes 90 % of surface forms and 50 — 70 %eep forms. Another causative agent by prevalén€z
tropicalis [1-2].

C. albicanshas a high sensitivity to antifungal drugs, atshene time resistance to them can be rapidly dpedlo
In recent years due to the active use of flucorea#td fungi ofCandidagenus are often insensitive to it. Another
world problem is increasing prevalence of differgpecies o€Candidagenus fungi (non-albicans), the part of which
from the very beginning is insensitive to azolas,ibis common practice to start the treatmenhliiem [3-4].
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To fight candidal infection in recent years vacsingith the immunomodulatory properties are beingvaly

investigated both in the CIS countries and in thantries of Europe and America [5-7]. It should fmed that
currently no domestic vaccine is produced in Uleaamd no imported vaccines have been registereurémention
and treatment of candidiases. Therefore, developofea vaccine against candidal infection is thegidal issue of
modern pharmacy and medicine.

According to the data of various researchers witelts, cell walls, proteins and polysaccharidesCofalbicans
possess the antigenic properties; they activatedhglement system by the alternative way [8-11]Ja@ide range
of possible variants of vaccines different authressearch traditional dead vaccines or more modéyuarst vaccines
most often. However, there is no consensus. Subvasitines consist of the antigen fragments thaicapable to
provide the adequate immune response [12-14]. Thasgines can be presented both as particles abb@s and
as those obtained in the laboratory conditions sipgigenetic engineering technologies. The exangflesibunit
vaccines with the fragments of microorganisms used vaccines againstreptococcus pneumoniaand
meningococcus type A.

Multivalent or associated or combined vaccines ased for simultaneous immunization against a nunadjer
infections. They can include both homogeneous anfigfor example, anatoxin), and antigens of difiemature

(particle and molecular, living and dead antigdi$)18]. The example of the associated vaccinéheffirst type

can be sexta-anatoxin against tetanus, gas gangnenigotulism, of the second type — DTP vaccindchvincludes

tetanus and diphtheria toxoids, pertussis partialecine. The living multivalent associated policeiae contains
living vaccines of polio virus types |, Il, lll &m.

The associated vaccine contains antigens in ddsdsdb not cause mutual competition in order tanfahe
immunity to all antigens including in the compamitiof the vaccine.

The aim of our work is to study the ability of asisted antigens df. albicansandC. tropicalisto activate together
the body’s protective properties against candiafgdtion.

EXPERIMENTAL SECTION

All studies were conducted in the laminar box neitihg aseptic conditions. To perform the inacivatof the
fungal cells ofCandida albicansf CCM 335-867 strain an@andida tropicalisof ATTC 20336 strain, they were
preliminary cultivated according to the schemehim tiest-tubes on the Sabouraud agar separatebyta? 2C within
48 hours and the fungal cells were washed with L0frthe sterile 0.9 % isotonic saline solution.eT$uspensions
of the fungal cells ofC. albicansand C. tropicalis obtained separately were transferred to the flagikis the
Sabouraud agar and incubated at 25 € @vithin 6 days and washed the fungal cells witm#®f the sterile 0.9 %
isotonic saline solution. The microbiological pyribf the suspension of the fungal cells @f albicansand C.
tropicalis was determined visually and by the method of nsicopy. Then centrifugation with the rotation speéd
3000 rpm was conducted for 10 min. The precipitdtthe fungi cells obtained was diluted with thergé 0.9 %
isotonic saline solution to (8.5 — 9)10*8 in 1 ml, and the suspensions were standardiedungal count in
Goryaev chamber.

The suspensions of cells Gf albicansandC. tropicalisfungi in the volume of 10 ml were subjected to #ution
of ultrasound for destruction of the fungal cellsan UZUU-21 device at the frequency of 22 kHz,itliensity of 5
W/cnt and at the temperature of 25 +Q@ for 15 min. All the time the temperature of 25 #@was controlled with
the help of ultrasonication of the suspensionsatis@and maintained by adding a cold water intogheounding
container. Then there was filtration through a 'tifeore"” membrane Mk-MA No.3 providing separation of the
biological material with the size of 10 kDa anddtmcentration. The filtrate obtained was presebtethe mixture
of polypeptides and polysaccharides. In each daserotein content was determined according todghairements
of the State Pharmacopoeia of Ukraine (SPhU). Trefiltration using filters with the pore diametafr 0.45 um
and sterilizing filtration using filters with theope diameter of 0.22 um were carried out.

We take into account the fact that proteins and/qamcharides possessing the antigenic propertednathe
composition of the cell extract @andidafungi. According to the requirements of the SPhtiedmination of the
active substance in such case is conducted by uhstasce, which possesses the most expressed rimtige
properties, i.e. by protein. The sterile purifiediusions of antigens df. albicanswith the protein concentration of 3
mg/ml andC. tropicaliswith the protein concentration of 5 mg/ml were euxn various ratios with the help of a
blade mixer with the rotation speed of 100 rpm#@min. In order to substantiate the optimal rafiantigens ofC.
albicansandC. tropicalisseveral variants of suspensions: 30:70; 70:3@B0}®@0:40; 50:50 were prepared.
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To assess the protective properties of the assaciantigens ofC. albicansand C. tropicalis the study was
conducted in healthy two-month white mice with trady weight of 18-22 g. There were 6 animals indbatrol
and test groups; they were kept in the same comdition a standard diet. Before the research thmadsi
acclimatized themselves under experimental roonditions. The associated antigens of cell€ofalbicansandC.
tropicalis fungi in the volume of 0.2 ml were injected to miatramuscularly in the upper part of the reahtrigaw
and separately subcutaneously in the upper pdteofear right paw. In 14 days the associated emsigf cells of
C. albicansandC. tropicalis fungi in the volume of 0.2 ml were injected remelly in the upper part of the rear
right paw and separately subcutaneously in the upgp# of the rear right paw. The animals of thatoa group
were injected with the sterile 0.9 % isotonic salgolution. In a month in one group of the animalder research
and in 3 months in another group of the tested alsimfter introduction of the antigens the aninvedse infected
intra-abdominally. For this purpose the suspensidits albicansfungi of CCM 335-867 strain in the amount of 20
million of cells andCandida tropicalisof ATTC 20336 strain in the amount of 60 million of celtsthe volume of 1
ml introduced at one hour intervals were used. rAftat in 14 days the animals were examined andetbglts were
determined.

The test results were considered according todh#@ar of various manifestations of the diseasensé estimated by
the following system: (—) — the absence of mardfésts of the disease; a mild form of the diseage-(unkempt

appearance, refusal to eat, the body weight lgsfudctions of the excretory organs; a moderata fof the disease
(+ +) — adynamia, unkempt appearance, refusal totlea body weight loss, contractures of the necisctes, the
lateral location of the body, dysfunctions of thecretory organs, when examining the mucous membrarfe
natural orifices the signs of pathological procesgéating of fungi with feces were revealed; aveaded form of the
disease (+ + +) — adynamia, unkempt appearancesalefo eat, the body weight loss, contractureshefneck

muscles, paralysis of the limbs, convulsions, Hierhl location of the body, dysfunctions of therexory organs,
during the autopsy when examining the mucous memasr@f natural orifices, internal organs of themaais the

signs of such pathological processes as microasssés the renal cortical layer, lungs, spleererjietc., isolation
of retrocultures of fungi from the animals’ orgamsre revealed.

RESULTSAND DISCUSSION

As the result of the research conducted it has Bmerd that 100 % of animals remained healthy andl 3 months
after introduction of the associated antigens d&ad C. albicansfungi with the protein concentration of 3 mg/ml
andC. tropicaliswith the protein concentration of 5 mg/ml in ttaio of 60:40, 50:50, and 40:60. No statistically
significant differences in the efficiency of variari, 2 and 3 of the associated antigens of céls albicansfungi
have been found. Taking into account that the datmmtextract ofC. albicansandC. tropicalisfungal cells in the
ratio of 50:50 (1:1) is prepared somewhat easin thther ratios and, therefore, it simplifies th&ulations, then it
is this ratio that can be considered to be moreea@iemt for further study. The associated antigensetis of C.
albicansandC. tropicalis fungi in the ratio of 70:30 protected 84 % of aaisnfrom infection in a month after
repeated introduction and in 3 months after remeatizoduction it protected 67 % of animals fronfieiction. This
group of animals had such manifestations of infecthat corresponded to the mild form of the diseaskempt
appearance, refusal to eat, the body weight lggdudctions of the excretory organs.

The associated antigens ©f albicansand C. tropicalis in the ratio of 30:70 protected 67 % of animalsnir
infection in a month after repeated introductiord @&m 3 months after repeated introduction it prtedc50 % of
animals from infection. This group of animals hadtls manifestations of infection that correspondedhte mild
and moderate form of the disease: adynamia, unkepyearance, refusal to eat, the body weight kssractures
of the neck muscles, the lateral location of theyhalysfunctions of the excretory organs; when d@rang the
mucous membranes of natural orifices the signatifglogical processes, plating of fungi with feeese revealed.
The control group of intact animals had the sidra torresponded to the moderate and advancedbfdima disease:
adynamia, unkempt appearance, refusal to eat,dtig Wweight loss, contractures of the neck musgagalysis of
the limbs, convulsions, the lateral location of bmely, and dysfunctions of the excretory organgim@uthe autopsy
when examining the mucous membranes of naturaicesif internal organs of the animals the signs wwhs
pathological processes as microabscesses in theaertical layer, lungs, spleen, liver, etc., asdlas isolation of
retrocultures of fungi from the animals’ organs evegvealed. The research results are given in Tlable

Table 1The study of the protective propertiesof C. albicansand C. tropicalis

The ratio of Result
C.albicansand [ 1 [ 2] 3] 4 | 5] 6] Control
C. tropicalis Results in 1 month
40:60 -l -] - - - - ++
50:50 -l -] - - - - +++
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60:40 -7 -1 -1 -1 -] +++
70:30 - -]+ - - - +++
30:70 T+ - - + - T
Results in 3 months
40:60 - -] - - -l - ++ +
50:50 -7 -1 -1 -1 - -+
60:40 - -] - - -l - ++ +
70:30 +| -] - + - - + 4+
30:70 BRI T B Y ++

Note: — absence of the disease, + - a mild forthefdisease, + + anoderate form of the disease, + + + an advancethfof the disease.
CONCLUSION

As a result of the research conducted it has ba@mdfthat application of the associated antigert. afibicanswith
the protein concentration of 3 mg/ml a@d tropicaliswith the protein concentration of 5 mg/ml in tlaio of 1:1
provide the protective effect in 100 % of mice 3omonths when injected intramuscularly in the vaduofi 0.2 ml.
In the future, it is necessary to study the themtipgroperties of the associated antigen£otlbicanswith the
protein concentration of 3 mg/ml afd tropicaliswith the protein concentration of 5 mg/ml in tleio of 1:1.

After determination of the protective and therafieptroperties of the associated antigenLofalbicansand C.
tropicalisit is planned to develop experimentally the conitpms and technology of the medicine proposed.
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