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Fungi of Candida genus are the most widespread causative agent of fungal infections. Candida causes
a wide range of infections: from insignificant diseases of the skin and mucous membranes to invasion
processes that can practically destroys all organs. Development of a vaccine against candidiasis is
the topical issue of modern pharmacy and medicine. Suspensions of cells of Candida albicans and
Candida tropicalis fungi were subjected to the action of ultrasound, then filtered through a “Vladipore”
membrane MFA-MA No.3 providing separation of the biological material with the size of 10 kDa and
its concentration. Then prefiltration and sterilizing filtration were carried out. The resulting purified
antigens of Candida albicans fungi cells with the protein concentration of 3 mg/ml and Candida
tropicalis with the protein concentration of 5 mg/ml were mixed in the ratio of 1:1 using a mixer with
the rotation speed of 100 rom for 10 min. In the experiment two-month white mice with the body
weight of 18-22 g were used; there were 6 animals in the control and test groups. The animals were
infected intraperitoneally with the suspension of Candida albicans in the amount of 20 min of cells and
Candida tropicalis in the amount of 60 min of cells in the volume of 1 ml. In 5 days the cell-associated
antigens of Candida fungi in the volume of 0.2 ml were injected intramuscularly to mice in the upper
part of the rear right paw. In 14 days the procedure was repeated. The animals of the control group
were injected with the sterile 0.9% isotonic saline solution. After that in 14 days the animals were
examined and the results were determined. According to the research results it has been found that
the cell-associated antigens of Candida albicans and Candida tropicalis provide the therapeutic effect

in 100% of animals when injected intramuscularly in the volume of 0.2 ml.

Fungi of Candida genus are the most widespread
causative agent of fungal infections. Candida causes a
wide range of infections: from insignificant diseases of
the skin and mucous membranes to invasion processes
that can practically destroys all organs [1, 3, 7]. Such
wide range of infections requires also a wide range of
diagnostic and therapeutic strategies.

According to many researchers the use of vaccines
for treating candidiasis is considered to be a promising
direction. Such studies are carried out actively both on
the territory of the former Soviet Union, and in Europe
and America [2, 4, 6, 8]. It should be noted that cur-
rently no domestic vaccine is produced in Ukraine and
no imported vaccines have been registered. Therefore,
development of a vaccine against candidiasis is the top-
ical issue of modern pharmacy and medicine.

Different researchers propose several variants of vac-
cines, but they have no consensus. Subunit vaccines are
one of the varieties of vaccines. They consist of the an-
tigen fragments that are capable to provide the adequate
immune response. These vaccines can be presented both
as particles of microbes and as those obtained in the labo-

ratory conditions by using genetic engineering technolo-
gies [5, 9, 10]. The examples of subunit vaccines with the
fragments of microorganisms used are vaccines against
Streptococcus pneumoniae and meningococcus type A.

Multivalent or assosiated vaccines are used for si-
multaneous immunization against a number of infec-
tions. They can include both homogeneous antigens (for
example, anatoxin), and antigens of different nature (par-
ticle and molecular, living and dead antigens). The ex-
ample of the associated vaccine of the first type can be
sexta-anatoxin against tetanus, gas gangrene and botu-
lism, of the second type — DTP vaccine, which includes
tetanus and diphtheria toxoids, pertussis particle vaccine.
The living multivalent associated polio vaccine contains
living vaccines of polio virus types I, II, III strain.

The associated vaccine contains antigens in doses
that do not cause mutual competition in order to form
the immunity to all antigens including in the composi-
tion of the vaccine.

As it has been shown in the previous studies, the
cell-associated antigens of Candida albicans fungi with
the protein concentration of 3 mg/ml and Candida tropi-
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calis with the protein concentration of 5 mg/ml in the
ratio of 1:1 when injected intramuscularly in the volume
of 0.2 ml to healthy mice can stimulate the immunity
formation against candidiasis, i.e. after immunization
the animals do not develop candidiasis when infected
by Candida fungi. At present it is necessary to check
whether the extracts of the cell-associated antigens of
Candida albicans and Candida tropicalis fungi possess
the therapeutic effect in the given dose, namely if when
administered intramuscularly to mice with candidiasis
the suspension is able to stimulate formation of the im-
munity against candidiasis and provide the further re-
covery of the infected mice.

The aim of the work is to study the therapeutic ef-
fect of the cell-associated antigens of Candida albicans
and Candida tropicalis fungi.

Materials and Methods

All studies were conducted in the laminar box main-
taining aseptic conditions. To perform the inactivation of
the fungal cells of Candida albicans of CCM 335-867
strain and Candida tropicalis of ATTC 20336 strain,
they were preliminary cultivated according to the sche-
me in the test-tubes on the Sabouraud agar separately
at 25+2 °C within 48 hours and the fungal cells were
washed with 10 ml of the sterile 0.9% isotonic saline so-
lution. The suspensions of the fungal cells of Candida
albicans and Candida tropicalis obtained separately were
trasferred to the flasks with the Sabouraud agar and in-
cubated at 25+ 2°C within 6 days and washed the fun-
gal cells with 25 ml of the sterile 0.9% isotonic saline
solution. The microbiological purity of the suspension
of the fungal cells of Candida albicans and Candida
tropicalis was determined visually and by the method
of microscopy. Then centrifugation with the rotation
speed of 3000 rpm was conducted for 10 min. The pre-
cipitate of the fungi cells obtained was diluted with the
sterile 0.9% isotonic saline solution to (8.5-9)x10% in
1 ml, and the suspensions were standardized by fungal
count in Goryaev chamber.

The suspensions of cells of Candida albicans and
Candida tropicalis fungi in the volume of 10 ml were
subjected to the action of ultrasound for destruction of
the fungal cells on an UZUU-21 device at the frequency
of 22 kHz, the intensity of 5 W/cm? and at the tempera-
ture of 25+£2°C for 15 min. All the time the temperature
of 2542°C was controlled with the help of ultrasonica-
tion of the suspensions of cells and maintained by add-
ing a cold water into the surrounding container. Then
there was filtration through a “Vladipore” membrane
MFA-MA No.3 providing separation of the biological
material with the size of 10 kDa and its concentration.
The filtrate obtained was presented by the mixture of
polypeptides and polysaccharides. In each case the pro-
tein content was determined according to the require-
ments of the State Pharmacopoeia of Ukraine (SPhU).
Then prefiltration using filters with the pore diameter of
0.45 um and sterilizing filtration using filters with the
pore diameter of 0.22 pm were carried out.

We take into account the fact that proteins and poly-
saccharides possessing the antigenic properties are in

the composition of the cell extract of Candida fungi.
According to the requirements of the SPhU determina-
tion of the active substance in such case is conducted
by the substance, which possesses the most expressed
antigenic properties, i.e. by protein.

The therapeutic effect of the cell-associated anti-
gens of Candida albicans and Candida tropicalis fungi
was investigated in healthy two-month white mice with
the body weight of 18-22 g. There were 6 animals in
the control and test groups; they were kept in the same
conditions on a standard diet. Before the research the
animals acclimatized themselves under experimental room
conditions. The animals were infected intraperitoneally
with 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 min. of cells in the volume of 1 ml. In 5 days the
cell-associated antigens of Candida albicans fungi with
the protein concentration of 3 mg/ml and Candida tro-
picalis with the protein concentration of 5 mg/ml in the
ratio of 1:1 with the volume of 0.2 ml were injected in-
tramuscularly to mice in the upper part of the rear right
paw. The animals of the control group were injected with
the sterile 0.9 % isotonic saline solution. After that in
14 days the animals were examined and the results were
determined.

The test results were considered according to the
number of various manifestations of the disease and were
estimated by the following scheme: (—) — the absence of
manifestations of the disease; a mild form of the disease (+)
— unkempt appearance, refusal to eat, the body weight
loss, dysfunctions of the excretory organs; a moderate
form of the disease (+ +) — adynamia, unkempt appear-
ance, refusal to eat, the body weight loss, contractures
of the neck muscles, the lateral location of the body,
dysfunctions of the excretory organs, during the autop-
sy when examining the mucous membranes of natural
orifices the signs of pathological processes, plating of
fungi with faeces were revealed; 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, when examining the mucous 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., iso-
lation of retrocultures of fungi from the animals’ organs
were revealed.

Results and Discussion

After infection of the animals according to the scheme
described above they were observed within 5 days. Such
signs of disease as unkempt appearance, refusal to eat,
the body weight loss, dysfunctions of the excretory or-
gans began to exhibit in the infected animals in a day.
The manifestations of infection found corresponded to
the mild form of the disease (+). On the 4-5-th day the
signs of the disease were intensified in some animals;
they were adynamia, unkempt appearance, refusal to eat,
the body weight loss, contractures of the neck muscles,
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Table

The study of the therapeutic effect
of the cell-associated antigens of Candida albicans
and Candida tropicalis fungi

Cell-associated antigens
of Candida albicans and Control
Candida tropicalis fungi
After After the After After the
infection .S?Coi’d infection .s_ecor.wd
injection injection
++ - + ++
+ - ++ +++
++ - + ++
+ - ++ +++
++ - + +++
++ - ++ +++

Note: — absence of the disease, + — a mild form of the disease,
+ + a moderate form of the disease, + + + an advanced form
of the disease.

the lateral location of the body, dysfunctions of the excre-
tory organs, when examining the mucous membranes
of natural orifices the signs of pathological processes,
plating of fungi with faeces were revealed. The mani-
festations of infection found corresponded to the mod-
erate form of the disease (+ +).

After double injection of the associated antigens Can-
dida albicans and Candida tropicalis fungi or the sterile
0.9 % isotonic saline solution the animals were care-
fully observed. In the control group, which was immu-
nized with the sterile 0.9% isotonic saline solution, ma-
nifestations of disease intensified in 5-14 days. 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, dysfunc-
tions of the excretory organs were registered. During
the autopsy after the experiment when examining the
mucous membranes of natural orifices, internal organs
of the animals the signs of such pathological process-
es 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.

The therapeutic effect of the cell-associated anti-
gens of Candida albicans and Candida tropicalis fungi
started to appear in 5-14 days after the first injection. In
the animals adynamias, contractures of the neck mus-
cles, the lateral location of the body, plating fungi with
faeces were weakened or disappeared. In 5-14 days af-
ter the repeated introduction of the cell-associated an-
tigens of Candida fungi the further improvement and
recovery of the animals were observed. The appearance
of the animals improved, the appetite appeared, the body
weight increased, dysfunctions of the excretory organs
disappeared.

The therapeutic effect of the cell-associated anti-
gens of Candida albicans fungi with the protein con-
centration of 3 mg/ml and Candida tropicalis with the
protein concentration of 5 mg/ml in the ratio of 1:1 was
100 %. The research results are given in Table.

Thus, the cell-associated antigens of Candida albi-
cans and Candida tropicalis fungi have the immuno-
genic and therapeutic activity, as well as the antigens
of Candida albicans and Candida tropicalis fungi cells
separately. However, in case of the cell-associated anti-
gens of Candida albicans and Candida tropicalis fungi
we inject at once only one vaccine against two species of
fungi — Candida albicans and Candida tropicalis. There-
fore, the cell-associated antigens of fungi are more pro-
mising than the individual antigens of fungi cells.

In the future, it is planned to select experimentally
excipients that can provide the long-term storage of the
activity of the vaccine developed.

CONCLUSIONS

According to the research results it has been found
that the cell-associated antigens of Candida albicans with
the protein concentration of 3 mg/ml and Candida tropi-
calis with the protein concentration of 5 mg/ml in the ratio
of 1:1 provide the therapeutic effect in 100% of animals
when injected intramuscularly in the volume of 0.2 ml.

Therefore, the cell-associated antigens of Candida
albicans and Candida tropicalis fungi obtained possess
the therapeutic activity and are a subunit combined vac-
cine of Candida albicans and Candida tropicalis fungi.
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OOCNIMKEHHA TEPANEBTUYHOI Oli ACOLINOBAHUX AHTUIEHIB KNITUH MPUBIB
CANDIDA ALBICANS TA CANDIDA TROPICALIS

M.B.Pu6ankin

Knroyoei cnioea: kaHOudamiko3; aHmuaeH; eakyuHa; mepariis

Candida suknukae wupokuli diana3oH iHGheKUil: 8i0 He3Ha4YHUX 3axX80PK8aHb WKIPU ma Criu308uUx
060/10HOK 00 iHBa3IlHUX MPoyecis, sIKi MOXymb epaxkamu rpaxkmu4Ho yci op2aHu. Po3pobka eakyu-

HU npomu KaHOUQaMIKo3y € akmyarbHUM MUMaHHsM cydYacHOi ghapmauii ma meduyuHu. CycrneHsil

knimuH epubie Candida albicans ma Candida tropicalis niddasanu dii ynbmpa3seyky, inbmpysanu
yepe3 membpaHy «Bnadunop» MOA-MA Ne3 3 posmipom 10 k[]a, nposodurnu nonepedHro ma cmepe-
nisyrody binsmpauiro. OdepxkaHi cmepuribHi o4uweHi aHmuaeHu KnimuH epubie Candida albicans 3
KoHueHmpaujeto 6inka 3 me/mn ma Candida tropicalis 3 KoHueHmpauiero birka 5 me/mn 3miwysanu y
criiggioHoweHHi 1:1 3a dornomozoro miwarnku. Y 0ocidi sukopucmosysanu 08oMicsa4HUX Binux muwel
macoro 18-22 2 no 6 meapuH y KOHMpPOosibHUX ma A0oC/iOHUX epyrnax. TeapuH 3apaasu eHympili-
HbOOYepPesUHHO cycrieH3ieto epubie Candida albicans 20 mnH knimuH ma Candida tropicalis 60 mnH
KnimuH 6 o6’emi 1 mn. Hepes 5 0i6 muwam 8HympilWHbLOM 513080 8800UIU acoyiliogaHi aHmuaeHuU
knimuH epubie Candida y 06’emi no 0,2 mn. Yepes 14 0i6 nosmoprosanu yro rnpouyedypy. TeapuHam
Y KOHMPOIbHIl epyni 8800uU cmepusibHUU i30moHiyHUl po3quH 0,9% Hampito xi1opudy, nicrs 4020
yepe3 14 9i6 nposoduriu 02510 meapuH ma 8u3HadYasnu pe3ynbmamu. 3a pedyrnsmamamu 00CiOKeHb
8cmaHoereHo, Wo odepixkaHi acouitiosaHi aHmueaeHu KrimuH epubie Candida 3abeaneyytombs mepa-
nesmuyHul ecpekm y 100% meapuH rpu 8HympiuIHbOM 1I3080MYy 88e0eHHI 8 06°emi 0,2 mi1.

WU3YYEHUE TEPANEBTUYECKOIO OENCTBUA ACCOLUMUPOBAHHbIX AHTUFEHOB
KNETOK FrPUBOB CANDIDA ALBICANS U CANDIDA TROPICALIS

H.B.Pbi6ankuH

Knroveenble crnoea: kaHOUGaMUKO3;, aHMuU2eH,; 8aKUuHa, meparusi

Candida ebi3bigaem wupokuli duana3oH UHGeKUUL: om He3Ha4umersibHbIX 3aboriesaHuli KoXu U Criu-
3ucmbix 060r104eK 00 UHBA3UOHHbLIX MPOUECcCo8, KOmopbie Mo2ym fopaxamb rnpakmu4YecKu ece op-
eaHbl. Paspabomka eakyuHbl npomue kaHOudaMuKo3a s1685155emcsi akmyarsibHbIM 801POCOM CO8pe-
meHHoU hapmayuu u meduyuHbl. CycrieH3uu kremok epuboe Candida albicans u Candida tropicalis
rnodsepearnu Oelicmeuto yribmpa3sgyka, churibmposasnu Yyepes membpaHy «Bnadurop» M®OA-MA Ne3
¢ pasmepom riop 10 kla, nposodunu rpedsapumerbHyO U cmepunusyrowyro gpunsmpayuto. lony-
YeHHble CmepuribHbIe OYUUWEHHbIE aHmMu2eHbl Kremok epuboe Candida albicans ¢ koHUeHmpauuet
benka 3 me/mn u Candida tropicalis ¢ koHUeHmpauuet 6enka 5 ma/mn cmewusanu 8 COOMHOWeEHUU
1:1 ¢ nomowbto Mewarku. B skcniepumeHnme ucrionb3o8anu d8yxmecsiyHbIx 6eribix Mbiuiel maccou
18-22 2 no 6 xu8oMHbIX 8 KOHMPOILHOU U uccredyemol epyrnnax. KUBOMHbIX 3apaxkanu eHympu-
bprowuHHo cycrieH3uel epubos Candida albicans 20 mnH knemok u Candida tropicalis 60 MiH Krie-
mok e obveme 1 M. Yepes 5 cymok Mbiluam 8HymMpuUMbILWEYHO 8800U/IU aCCOUUUPOBaHHbIE aHMuU-
eeHbl Kriemok epuboe Candida e ob6beme 0,2 mn. Yepes 14 cymok nosmopsiniu amy rpouedypy.
XKuesomHbiM 8 KOHMPObLHOU epyrne 8800uUIU cmepusbHbIU U3omoHuYeckul pacmeop 0,9% Hampusi
xmopuda. Nocre yezao Yyepes 14 cymok nposodusiu OCMOMP KUBOMHbIX U Oripedesnsisiu pesynbmameai.
CoenacHo pesyrnbmamam uccredo8aHusi ycmaHOo8/1eHO, YMO 01yYeHHbIe acCcoyUUpPO8aHHbIE aH-
mueeHb! kremok epuboe Candida obecrieuugsarom mepanesmudeckuli agpgpekm y 100% Xue0mHbIX
rnpu eHympumMbluiedHoM ggedeHuu 8 obreme 0,2 mii.



