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Many researchers believe that the use of drugs that can stimulate protective immune responses against
candidal infections, i.e. immunobiological drugs stimulating the protective function, is promising in the
fight against candidiasis. The aim of this work was to compare protective and therapeutic properties
of the associated antigens and the associated inactivated cells of C. albicans and C. tropicalis fungi.
The protective and therapeutic effects of the associated inactivated suspension of C. albicans and C.
tropicalis fungi with the concentration of 10 + 10 (min.c/ml) and the associated antigens of C. albicans
fungi with the protein concentration of 3 mg/ml, and C. tropicalis with the protein concentration of 5 mg/ml
in the ratio of 1:1 were compared. The research was carried out in healthy two month white mice
weighing 18-22 g, there were six animals in the control and experimental groups each. As the result
of the studies, it has been found that the use of the combined antigens of C. albicans and C. tropicalis
provides 100% protective and therapeutic effects in mice. The inactivated suspension of C. albicans
and C. tropicalis fungi provides 84% protective and therapeutic effect in mice for 3 months after
intramuscular injection of 0.2 ml. In 16% of animals treated with the inactivated suspension of fungi
the signs of a mild disease have been revealed. In future it is planned to substantiate experimentally
the type and concentration of excipients such as preservatives, stabilizers and adjuvants in the
composition of the solution of the associated antigens of C. albicans and C. tropicalis fungal cells.
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In recent years, the number of patients with can-
didiasis has increased dramatically; it is associated with
the irrational use of antibiotics, hormones, steroids, as
well as environment deterioration, increased pathoge-
nicity of Candida genus fungi and development of as-
sociated diseases [8]. Candidiasis is manifested in dif-
ferent forms, systemic and visceral candidiasis is the
most dangerous [1]. They are characterized by a long
course of disease, have a variety of clinical manifesta-
tions and frequent relapses. These forms of candidiasis
are difficult to treat with modern medicines, including
antifungal antibiotics [1, 8].

When treating candidiasis it is necessary to determine
the type of a pathogen and its susceptibility to antifun-
gal drugs. After determining the type of Candida fungus
it is necessary to determine the antibiotic, to which this
pathogen is sensitive, and adjust the dose and duration
of therapy [8].

However, in the modern practice of doctors in this
country identification of species of Candida fungus that
is the causative agent of the disease is rare. Candidiasis
caused by Candida genus fungi without specifying the
type is diagnosed most often. It should be also noted
that even if you want to identify the species of Candida
fungus, it is not always possible to do due to the limi-

ted reagents, equipment and experience of laboratory
workers. In this situation, doctors prescribe the antifun-
gal therapy according to the standard scheme using am-
photericin B or fluconazole most often despite the fact
that causative agents of this disease are not sensitive to
these drugs. Besides, the long-term use of the same an-
tifungal drugs has led to the loss of sensitivity to many
species of Candida fungi or their individual epitopes [1, 8].

Many researchers believe that the use of drugs that
can stimulate protective immune responses against can-
didal infections, i.e. immunobiological drugs stimulat-
ing the protective function, is promising in the fight
against candidiasis [3-7], and they are an alternative of
antifungal drugs. It should be noted that today there are
several classifications of vaccines based on the method
of preparation and the components [2]. However, there
is no consensus among researchers — which of the vac-
cines is the most promising. It should be noted that a
promising direction in the modern development of im-
munological agents that stimulate the body’s defense
mechanisms is creation of associated drugs against seve-
ral pathogens simultaneously [9-11]. Therefore, it has
been decided to compare the protective and therapeutic
properties of the associated antigens and the associated
inactivated cells of C. albicans and C. tropicalis fungi,
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which are major pathogens of candidiasis. Inactivated
vaccines play an important role in preventing various in-
fections. To produce them the required microorganisms —
causative agents are used. A microorganism is subjected
to such treatment, which leads to the loss of the required
capacity for reproduction (replication), but retains the
antigenic and immunogenic properties. Antigens of cells
are obtained by cell disruption followed by ultrafiltra-
tion; these drugs are called subunit [8].

The aim of this work was to compare protective and
therapeutic properties of the associated antigens and the
associated inactivated cells of C. albicans and C. tropi-
calis fungi.

Materials and Methods

To assess the ability to prevent candidiasis in mice
with the combined inactivated suspension of C. albicans
and C. tropicalis fungi with the concentration of 10 +
10 (mln.c/ml) and the associated antigens of C. albi-
cans fungi with the protein concentration of 3 mg/ml and
C. tropicalis with the protein concentration of 5 mg/ml
in the ratio of 1:1 the research was carried out in healthy
two month white mice weighing 18-22 g. There were
six animals in the control and experimental groups each;
they were kept in the same conditions on a standard diet.
Before the research the animals acclimatized themsel-
ves under experimental room conditions. The combined
inactivated cells of C. albicans and C. tropicalis fungi
in the volume of 0.2 ml were injected intramuscularly to
the mice of one experimental group in the upper part of
the rear right paw, and the combined antigens of C. al-
bicans and C. tropicalis fungi in the volume of 0.2 ml
were injected intramuscularly to the mice of the second
experimental group in the upper part of the rear right paw.
In 14 days the combined inactivated cells of C. albicans
and C. tropicalis fungi in the volume of 0.2 ml were
injected again in the upper part of the left rear paw of
the first group, and the second group was injected in the
upper part of the left rear paw with the combined anti-
gens of C. albicans and C. tropicalis fungi in the volu-
me of 0.2 ml. The animals of the control group were
injected with the sterile 0.9% isotonic saline solution.
The experimental animals of one group were infected
intraperitoneally in a month after immunization, and in
3 months the second group was infected. For this pur-
pose the suspension of Candida albicans fungi of CCM
335-867 strain in the amount of 20 mln. of cells and
Candida tropicalis of ATTC 20336 strain in the amount
of 60 mln. of cells in the volume of 1 ml was used; the
strains were introduced with an interval of 1 hour. After
that in 14 days the animals were examined and the re-
sults were determined.

The therapeutic effect of the combined inactivated
suspension of C. albicans and C. tropicalis fungi with
the concentration of 10 + 10 (mIn.c./ml) and the associ-
ated antigens C. albicans fungi with the protein con-
centration of 3 mg/ml and C. tropicalis fungi with the
protein concentration of 5 mg/ml in the ratio of 1:1 was
investigated in healthy two month white mice weighing
18-22 g; six animals in the control and experimental
groups each; they were kept in the same conditions on

a standard diet. Before the research the animals accli-
matized themselves under experimental room conditions.
The animals were infected intraperitoneally with the su-
spension of Candida albicans fungi of CCM 335-867
strain in the amount of 20 min. of cells and Candida
tropicalis of ATTC 20336 strain in the amount of 60 mlIn.
of cells in the volume of 1 ml. In 5 days the combined
inactivated cells of C. albicans and C. tropicalis fungi
in the volume of 0.2 ml were injected intramuscularly
to the mice of one experimental group in the upper part
of the rear right paw, and the combined antigens of C.
albicans and C. tropicalis fungi in the volume of 0.2 ml
were injected intramuscularly to the mice of the second
experimental group in the upper part of the rear right paw.
In 14 days the combined inactivated cells of C. albicans
and C. tropicalis fungi in the volume of 0.2 ml were in-
jected again in the upper part of the left rear paw of the
first group, and the second group was injected in the up-
per part of the left rear paw with the combined antigens
of C. albicans and C. tropicalis fungi in the volume of
0.2 ml. The animals of the control group were injected
with the sterile isotonic saline solution.

Results and Discussion

As a result of the research conducted concerning pre-
vention of candidal infections it has been found that the
use of the combined antigens of C. albicans with the pro-
tein concentration of 3 mg/ml and C. tropicalis with the
protein concentration of 5 mg/ml in the ratio of 1:1 pro-
vides a protective effect in 100% of mice for 3 months
when introduced intramuscularly in the volume of 0.2 ml.

While the associated inactivated suspension of C. al-
bicans and C. tropicalis fungi in the ratio of 10+ 10 (mil.c/ml)
provides a protective effect in 84% of mice for 3 months
when introduced intramuscularly in the volume of 0.2 ml,
16% of the animals have shown the signs of a mild form
of the disease (+) — unkempt appearance, refusal to eat,
the body weight loss, dysfunctions of the excretory or-
gans (Tab. 1).

Table 1

Comparison of the protective action of the associated
antigens and the associated inactivated cells
of C. albicans and C. tropicalis fungi

- Test animals
Medicine 1 | 5 | 3 | 4 | - | 5
Results in 1 month
1 - — - - _ -
2 - - + - - _
Control ++ | A+ | | A | |
Results in 3 month
1 - - - - - -
2 - - - + - -
Control ++ | A+ | A | A | A |

Note: a) 1 - combined antigens of C. albicans and C. tropicalis
fungi; 2 - combined inactivated cells of C. albicans and

C. tropicalis fungi; b) “~" absence of the disease, “+" - a mild form
of the disease, “++" — a moderate form of the disease,

“+++" - an advanced form of the disease.



72

BICHWK ®APMALLIT 3(79)2014

ISSN 1562-7241

Table 2

Comparison of therapeutic effects of the associated antigens and the associated inactivated cells
of C. albicans and C. Tropicalis fungi

Medicine
2 Control
Animals Result
after infection afte'r t.he §econd after infection afte.r t.he §econd after infection afte.r t'he §econd
injection injection injection
1 ++ - + - + ++
2 + - ++ - ++ +++
3 ++ - ++ - + ++
4 + - ++ + ++ +++
5 ++ - + - + +++
6 ++ - ++ - ++ +++

Note: a) 1 - combined antigens of C. albicans and C. tropicalis fungi; 2 - combined inactivated cells of C. albicans and C. tropicalis fungi;
b) “-" absence of the disease, “+"— a mild form of the disease, “++" - a moderate form of the disease, “+++" - an advanced form of the

disease.

According to the research of the therapeutic action it
has been determined that the associated antigens of C. al-
bicans fungi with the protein concentration of 3 mg/ml
and C. tropicalis with the protein concentration of 5 mg/ml
in the ratio of 1:1 provide a therapeutic effect in 100%
of animals when introduced intramuscularly in the volu-
me of 0.2 ml.

According to the research results it has been found that
the associated inactivated suspension of C. albicans and
C. tropicalis fungi provides the therapeutic effect in 84% of
animals when introduced intramuscularly in the volume
of 0.2 ml and the concentration of 10 + 10 (mln.c/ml).
In 16% of the animals there were the signs of a mild
form of the disease (+) — unkempt appearance, refusal
to eat, the body weight loss, dysfunctions of the excre-
tory organs (Tab. 2).

The animals of the control groups showed the signs
of a moderate form of the disease (++) — adynamia, un-
kempt appearance, refusal to eat, the body weight loss,
contractures of the neck muscles, the lateral location
of the body, dysfunctions of the excretory organs, dur-
ing autopsy when examining the mucous membranes of
natural orifices there were signs of pathological process-
es, plating of fungi with faeces; and an advanced form
of the disease (+++) — adynamia, unkempt appearance,
refusal to eat, the body weight loss, contractures of the
neck muscles, paralysis of the limbs, convulsions, the

lateral location of the body, dysfunctions of the excre-
tory organs, during autopsy when examining the mu-
cous membranes of natural orifices, internal organs of
the animals the signs of such pathological processes as
microabscesses in the renal cortical layer, lungs, spleen,
liver, etc., as well as isolation of retrocultures of fungi
from the animals’ organs were revealed.

CONCLUSIONS

1. It has been determined that the associated an-
tigens of C. albicans and C. tropicalis fungi compared
to the associated inactivated cells of C. albicans and
C. tropicalis fungi provide the best results both in
preventing and in treating Candida infections within
3 months.

2. It has been found that the associated antigens of
C. albicans and C. tropicalis provide 100% protective
and therapeutic effects in the experimental animals.

3. It has been determined that 3 months is the term of
the protective action for the associated antigens of C. al-
bicans fungi with the protein concentration of 3 mg/ml
and C. tropicalis with the protein concentration of 5 mg/ml
in the ratio of 1:1.

4. In future it is planned to substantiate experimen-
tally the type and concentration of excipients such as
preservatives, stabilizers and adjuvants in the composi-
tion of the solution of the associated antigens of C. al-
bicans and C. tropicalis fungal cells.
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NOPIBHAHHA AIi ACOLIMOBAHUX AHTUTEHIB TA ACOLIIMOBAHUX IHAKTUBOBAHUX
KNITUH rPUBIB C. ALBICANS TA C. TROPICALIS

M.B.Pub6arnkiH, H.l. ®inimoHoea, J1.C.CmpesibHUKO8

Knroyoei croea: kaHOUOaMiKo3, aHmMuU2eH; 8akyuHa, iMyHimem; mepariisi

Bacamo docrnidHuUKi8 88axae, WO 8UKOPUCMaHHS rpernapamis, siki 30amHi cmuMynoeamu 3axucHi
IMyHHI peakujii npomu kaHOUOO3HOI iHGheKUi, mobmo imMyHObiono2iuHI npenapamu, sKi CmuMysioMmb
rnpomekmueHi ¢byHKUil, € nepcrnekmusHUM HarnpsMkom y 6opomsbi 3 kaHOudozom. Memoro daHoi
pobomu 6yrio ropieHAHHS MPOEKMUBHUX | meparnesmuy4yHUX ernacmusocmeul acoyiliogaHUx aHmu-
2eHie ma acouitiogaHux iHakmueosaHux KnimuH 2pubie C. albicans ma C. tropicalis. NopieHtosarnuck
npomekmueHi ma mepanesmuyHi 0ii moedHaHoI iHakmueogaHoi cycrneH3sii epubie C. albicans ma
C. tropicalis 3 koHyeHmpauiero 10 + 10 (MnH kn./Mi1) ma noedHaHUX aHmuzeHig epubie C. albicans 3
KoHUeHmpaujiero binka 3 me/mn ma C. tropicalis 3 koHyeHmpauieto birnika 5 ma/Mn y crig8iOHOWEHHI
1:1. HocnidxeHHs1 npogodusnu Ha 30oposux binux muwax 080Mics4HO20 8iKy macor 18-22 2 no 6
0COBUH y KOHMPOrbHUX | Q0CiOHUX epynax. Y pe3ynbmami nposedeHux docnidxeHb 8CMaHOBEHO,
wo 3acmocyeaHHs noedHaHux aHmueeHrig C. albicans ma C. tropicalis 3abe3nedyye npomekmugHul
ma mepanesmuyHuli echekm y 100% muwed, a iHakmueosaHa cycneHsis epubie C. albicans ma
C. tropicalis 3abesneqyye npomekmusHUlU ma mepanesmuydHuli eqpekm y 84% muwel npomsicom 3
micsyie npu 8HympiwHboM’si3080My 88edeHHi o 0,2 M. Y 16% meapuH, skum 8800usuU iHaKmueo-
gaHy cycrieHsito epubie, susiensanuUCb 03HaKu criabkoi hopmu 3axeoprogaHHs. Y nodanbuiomMy riaHy-
embcs y cknadi o0epxxaHo20 po34UHY acouiliogaHux aHmueeHis kiimuH epubie C. albicans ma C. tro-
picalis ekcriepumeHmarnbHO 06rpyHmysamu mur i KOHUeHmpauito OONOMIKHUX PEYOBUH, MaKuX siK
KOHcepsaHmu, cmabinizamopu ma ad’roeaHmul.

CPABHEHMWE OEACTBUA ACCOLIMMPOBAHHBLIX AHTUFEHOB U ACCOLIMMPOBAHHbIX
MHAKTUBUPOBAHHbBIX KINNETOK T/PUBOB C. ALBICANS U C. TROPICALIS

H.B.Pbi6ankuH, H.U.®dunumoHoea, J1.C.CmpesnbHUKo8

Knrodesnble criosa: kaHOUGaMUKO3;, aHMU2eH, 8aKyuHa, UMMyHUmMem; mepariusi

MHoeue uccnedosameriu cHumarom, 4mo UcCrosib308aHUE rpenapamos, Komopbklie criocobHbI cmumy-
Jluposamp 3aWUmHbIe UMMYHHbIE peakyuu rnpomue KaHOUudo3HOU UHgeKyuu, m. e. UMMyHObuoro-
auyecKue rpernapameal, KOmopbie CMUMYJIUPYHOmM MPOMEeKMUSHbIE (hyHKUUU, S8IISIemcs NepcreKmueHbIM
HanpaesneHuem 8 bopbbe ¢ kaHOudo30M. Llenbio OaHHOU pabombi 6bifi0 cpasHeEHUEe NMPOEKMUBHbIX U
mepanesmuyecKkux ceolicme accoyuupo8aHHbIX aHMU2EH08 U accoyUUpO8aHHbIX UHaKMU8UPO8aH-
Hbix Kriemok epubos C. albicans u C. tropicalis. CpasHuganuce MpomeKkmugHoe U mepanesmuyeckoe
delicmeue accoyuuposaHHOU UHakmueupogaHHoU cycneH3uu epubos C. albicans u C. tropicalis ¢
KoHueHmpauyued 10 + 10 (MnH K1./MJiT) U accoyuuposaHHbIx aHmuzaeHos epuboes C. albicans ¢ KOH-
ueHmpauuel 6enka 3 ma/mn u C. tropicalis ¢ koHueHmpauyuel 6ernka 5 ma/mn 8 coomHoweHuu 1:1.
UccnedosaHusi nposodusiu Ha 300po8bix berbix Mbilax d8yxmecss4HO20 8ospacma maccol 18-22 2
1o 6 XUBOMHbIX 8 KOHMPOJIbHbIX U OMbIMHbIX 2pyrnax. B pesynsmame nposedeHHbIx uccriedosaHuli
ycmaHoerneHo, 4mo npumMeHeHue obbeduHeHHbIX aHmuzeHos C. albicans u C. tropicalis obecrie-
yusaem rnpomeKkmusHbIl u meparnesmu4yeckul agpgpekm 8 100% mbiwel, a uHakmueupoeaHHasi
cycneH3us epuboes C. albicans u C. tropicalis obecriequgaem npomeKkmueHbIlU U meparnesmuyecKkul
agpgpekm y 84% mbiweli 8 meyeHue 3 Mecsues npu 8HympumMbiwe4HoM eeedeHuu o 0,2 M. B 16%
crlyyaes y XUB0MHbIX, KOmopbIM 8800USIU UHAKMUBUPOBaHHYH CycrieH3ur 2pubos, nposensuch
rnpusHaku crabol ¢hopmbl 3abonesaHusi. B danbHelweM rnaHupyemcsi 8 cocmase rnosy4eHHo20
pacmeopa accoyuuposaHHbIX aHmuezeHos8 Knemok gpuboes C. albicans u C. tropicalis akcriepumeH-
marsbHO 060CHO8amMb MUI U KOHUEHMpPaUUr 8CrIoMo2amesibHbIX 8eU,eCM8, MaKUX Kak KOHCepeaH-
mbl, cmabunu3amopsl U adbo8aHMbI.



