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Every year candidal infections affect a great number of the population, and annually the number of patients is growing
around the world. At the premises of the National University of Pharmacy the authors have developed the method of
cell disintegration of Candida albicans fungi. For this purpose ultrasonic disintegration at the wavelength of 22 kHz and
exposure of 15 min was used. Then there was filtration through a «Vladipore» membrane MFA-MA No.3 providing separa-
tion of the biological material with the size of 10 kDa. The aim of our work was the imnmunobiological assessment of the
antibody titres in treating candidiases with the cell-associated antigens of C. albicans fungi. The immunological action of
the cell-associated antigens of C. albicans fungi in treating candidiases was determined in mice. The mice were prelimi-
nary infected with the candidal infection. In 5 days after infection the cell-associated antigens of C. albicans fungi under
research with the protein concentration of 3 mg/ml in the volume of 0.2 ml were injected intramuscularly to mice twice
with an interval of 14 days. Nothing was given to the animals of the control group. In 14 days the protective functions of
the animals’ body were determined by the titres of the specific antibodies of C. albicans using enzyme-linked immunoas-
say (ELISA). When determining the antibody titre after the second injection of the cell-associated antigens of C. albicans
fungi it has been found that the antibody titre is in the range of 1:1600 - 4000. The antibody titre in animals of the control
group was within 1:400 - 1:1000. Based on the data obtained it may be concluded that the antigens studied have shown
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the pronounced immunological properties in the experiment in animals.

odern pharmacy and me-

dicine require creation of
a vaccine against candidiasis. This
disease constantly affects a great
number of the population, and eve-
ry year the number of patients is
growing. The incidence rate of can-
didiases is associated with irra-
tional use of medicines affecting
the immunity and distribution of
concomitant diseases suppressing
the immune system [1]. The mar-
ket potential of therapeutic vacci-
nes for treating candidiasis is con-
stantly growing [3, 7]. So, for exam-
ple, a vaccine against recurrent can-
didiasis is specified as the vacci-
ne that improves the quality of life
[3, 5]. And vulvovaginal candidi-
asis, of course, is not the disease
that is life threatening, but can
have a devastating impact on the
quality of life of many women in
the world [5]. A vaccine for trea-
ting candidiasis should primari-
ly be designed as a tool for pre-
vention or therapy of candidal in-
fections in patients with a weake-
ned immune system since they have

extremely high morbidity and mor-
tality [1].

To fight candidal infections the
studies are carried out actively in
recent years both on the territory
of the former Soviet Union, and
in Europe and America [3-8]. At
present there are some variants
of various vaccines being tested
in preclinical and clinical trials in
the USA [3]. It should be noted that
currently no domestic vaccine is
produced in Ukraine and no im-
ported vaccines for prevention and
treatment of candidiases have been
registered. Therefore, development
of a vaccine against candidal in-
fection is the topical issue of mo-
dern medicine and pharmacy.

At the premises of the Natio-
nal University of Pharmacy at the
Biotechnology Department and the
Department of Microbiology, Vi-
rology and Immunology the authors
have developed the method of cell
disintegration of Candida albicans
fungi using the ultrasonic cell dis-
rupter at the wavelength of 22 kHz
and exposure of 15 min. The use
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of subunits of cells is a promising
direction in developing vaccines [2].
The solution of fungal cell disintegra-
tion obtained was 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 using filters with
the pore diameter of 0.45 pm and
sterilizing filtration using filters
with the pore diameter of 0.22 um
were carried out. Proteins and po-
lysaccharides possessing the anti-
genic properties are in the com-
position of the cell extract of Can-
dida fungi. According to the require-
ments of the SPhU determination
of the active substance in such case
is conducted by protein. In our pre-
vious research the efficiency of the
cell-associated antigens of C. al-
bicans fungi with the protein con-
centration of 3 mg/ml in preven-
ting candidal infection was deter-
mined.

The aim of this work is the im-
munobiological assessment of the
cell-associated antigens of Candi-
da albicans fungi in treating can-
didiases.
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Table

The antibody titres in treating candidiases
with the antigens of C. albicans fungi

The antibody titres of antigens
of C. albicans fungi in ELISA
lles before injection after the second injection

experiment | control | experiment | control
1 1:200 1:500 1:1600 1:1000
2 1:500 1:400 1:4000 1:800
3 1:400 1:200 1:3200 1:400
4 1:400 1:400 1:3200 1:800
5 1:300 1:200 1:2400 1:400
6 1:300 1:400 1:2400 1:800

Medianandits | 1350198 | 1:440+103 | 1:2800+795 | 1:800+182
confidence interval

Note: experiment - the cell-associated antigens of C. albicans fungi with the protein
concentration of 3 mg/ml, control - intact animals.

Materials and Methods

The immunological action of
the cell-associated antigens of
C. albicans fungi in treating can-
didiases was determined in the ex-
periments with 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 con-
ditions. The mice were prelimina-
ry infected with the candidal in-
fection. For this purpose the sus-
pension of C. albicans fungi in the
amount of 20 mln of cells in the
volume of 1 ml was used; the fun-
gi were introduced with an inter-
val of 1 hour. After that the sym-
ptoms of the disease indicating de-
velopment of candidiasis in ani-
mals were revealed. These main
symptoms were unkempt appea-
rance, refusal to eat, the body weight
loss, dysfunctions of the excreto-
ry organs, etc. In 5 days after in-
fection the cell-associated antigens
of C. albicans fungi under research
with the protein concentration of
3 mg/ml 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 antigens
of C. albicans fungi with the pro-

tein concentration of 3 mg/ml in
the volume of 0.2 ml were injec-
ted again in the upper part of the
left rear paw. Nothing was given
to the animals of the control group.
In 14 days the protective functions
of the animals’ body were deter-
mined by the titres of the specific
antibodies of C. albicans using en-
zyme-linked immunoassay (ELISA)
according to SphU, ed. [, art. 2.7.1,
p. 55-57. For this purpose the rea-
gent kit for immunoassay detec-
tion of antibodies of class G was
used for C. albicans by means of
“Vector-Best” ELISA test system
produced in Russia.

Results and Discussion

The results of the research de-
monstrated that prior the injec-
tion the antibody titres of healthy
animals were in the range of 1:200 -
1:500. It can be explained by a pos-
sible contact with the fungus of
the Candida genus in the process
of life activities of mice or a pos-
sible carrier state of this type of
fungi since they are part of the nor-
mal microflora of animals. After
double infection of the cell-asso-
ciated antigens of C. albicans fungi
with the protein concentration of
3 mg/ml with an interval of 14 days
there is an increase in the antibody
titre within the range of 1:600 -

1:4000. The antibody titre in the
control group was in the range of
1:400 - 1:1000. To obtain reliable
results of the study all the values ob-
tained were statistically processed,
the median for all groups and its
confidence interval were calcula-
ted. The median and the confiden-
ce interval of the antibody titre in
animals of the control and expe-
rimental groups before infection
was 1:350 + 98 and 1:400 + 103; af-
ter infection and injections it was
1:2800 = 795 in animals of the ex-
perimental group and 1:800 + 182
in animals of the control group.
Comparing the results obtained in
the experimental and control group
itis a fair assumption to say that in-
troduction of the cell-associated
antigens of Candida albicans sti-
mulates formation of antibodies,
which are responsible for the hu-
moral immunity.

In biomedical research there
are occasions when comparing in-
dividual parameters it is necessa-
ry to estimate the significance of
the difference between them. A sig-
nificant difference between the in-
dividual indicators of the sampling
study suggests the possibility of
transferring these findings to the
main entity. The confidence fac-
tor (Student t-test) is the criteri-
on for assessing the significance
of the difference. As a result of the
research conducted the confiden-
ce coefficients t=3 and t=4 corre-
sponding to t>2 (corresponds to
the probability of accurate pre-
diction of 95%) were obtained for
the experimental and control groups
of animals before and after injec-
tion. The research results are given
in Table.

Based on these data it can there-
fore be said that the antigens of
C. albicans fungi can be potential
antigens for development of a vac-
cine for prevention and treatment
of candidal infection.

CONCLUSIONS

1. The cell-associated antigens
of Candida albicans with the pro-
tein concentration of 3 mg/ml in
treating candidal infection have
been researched.
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2. As a result of the research  intramuscular introduction in the selected for further research;
conducted it has been found that  volume of 0.2 ml. based on them it is planned to
the cell-associated antigens of C. al- 3. The antigens of C. albicans  develop a vaccine for prevention
bicans fungi provide high titres of  fungi with the protein concen- and treatment of candidal infec-
antibodies in all animals in double  tration of 3 mg/ml have been tion.
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IMYHOBIOJIOTTYHA OI[IHKA TUTPY AHTUTLI IIPU TEPANIi KAHAUIAMIKO3IB AHTUTEHAMU I'PUEBIB C. ALBICANS
M.B.Pu6askin, H.I.®inimoHoesa, O.11.Cmpineys, JI.C.CmpeabHUKO8

HayioHaawHuil ghapmayeemuyHuii yHigepcumem

Karouosi cnosa: kaH0udamikos; aHmuzeH; AKYUHa,; iMyHimem; mepanis; mump aHmumia

3 KOJXCHUM pOKOM KaHOudo3Ha iHgekyis oxonare ace 6iabuly i 6i1bWy KibKicmbs st0deli no 8cbomy cgimy. ABmopamu Ha
6a3i HayioHa/bHo20 ghapmayeemuyHozo yHieepcumemy 6y8 po3pob.ieHuti memod desinmezpayii kaimuH zpu6ie C. albicans.
a5 ybozo sukopucmosgysau y1bmpaseykosy desinmezpayito npu dosxcuri xeuai 22 kI'y ma ekcnosuyii 15 xe. [lani nposo-
duau pinbmpayiro yepez membpauny «Baadinop» MPA-MA N3, sika 3a6e3neuye gidcikanHs mamepiaay 3 poamipom 10 k/]a.
3agdaHHAM Hawoi pobomu cmasaa iMyHo6io02iYHaA OYiHKa mumpie aHmumia npu mepanii kKaHOUAamiko3om aHmuee-
Hamu KaimuH 2pubis C. albicans. BusHayeHHs imyHo02iuHOI 0if ompumaHux anmuzerie kaimuH epu6ie C. albicans npu
mepanii kaHdudamikosie npogoduau Ha muuiax. [lonepedHvbo Muweli 3apaxcanu kaHOudosHow iHgpekyiero. Yepes 5 dnis
nic/s 3apaxceHHs MUWam 6HympiuH6oM’s13080 8800u1u d80pa3oso 3 imepaasiom 14 9i6 no 0,2 ma docaidHcy8aHux aH-
mueenis C. albicans 3 konyenmpayieto 6inka 3 m2/ma. TeapuHam y KOHMpoAbHIll 2pyni Hivo2o He esoduu. Yepes 14 Ji6
nposoduu 8UHAYEHHS 3aXUCHUX PYHKYIU op2aHizmy meapuH no mumpax cneyugdivnux aumumin C. albicans npu npo-
gedeHHI iMyHOoepMeHmHOo20 aHaAizy. [Ipu eusHayeHHi mumpy aHmumis nicas dpyeoi iH ekyii aHmueeHie kaimuH epu6ie
C. albicans ecmaHoe/ieHo, Wjo mump aHmumia 3Haxodumwcs 8 dianazoHi 1:1600-4000. Y meapuH KoHmpo1bHoi 2pynu
mump aumumia cmanosug 1:400-1:1000. [pyHmyo4ucs Ha OMPUMAHUX PE3yAbMamax, MOXCHA 3p06UMuU UCHOBOK, WO
docaidxcyeaHi aHmueeHu NposisuAU 8UPA3HT IMYHO6I0102i4HI 81aCMUBOCMI 8 eKChepuMeHmi Ha M8AapUHaXx.

HMMYHOBHUOJIOTUYECKAA OLHEHKA TUTPOB AHTUTEJI IIPU TEPAITMU KAHAWJAAMUKO30B AHTUTEHAMHA
I'PUBOB C. ALBICANS

H.B.Pvi6aakuH, HH.@uaumonosa, 0.I1.Cmpuey, J1.C.CmpenbHUKo8
HayuoHaawHbill hapmayesmuyeckuii yHugepcumem
Karouessle cno06a: kaHOudamMukos; aHmueeH; 6aKYUuHAa; UMMYHUMem; mepanusi; mump aHmumen

C kaxcdvim 200oM KaHOUAO3HASL UHPEKYUs1 oxeambleaem ece 6obliee U 601bulee Koaudecmao aidetl no ecemy Mupy.
Asmopamu Ha 6aze HayuoHabHo20 hapmayesmuyeckozo yHusepcumema 6bl1 pazpabomar memod de3uHmezpayuu
Kaemok 2pu6os C. albicans. /lns 3moz0 ucnob308a1u ya6mpas3eykosyio deauHmezpayuro npu dauHe 80aHol 22 K'Yy u akc-
nosuyuu 15 mun. [lanee npogoduau guabmpayuio yepe3 memopary «Baadunop» MPA-MA Ne3, komopas obecnevusaem
omceyeHue mamepuasa c pasmepom 10 k/la. 3adauetl Haweli pabomsl cmaaa UMMYHOOUOA02UHeCKAs OYeHKAd MUumpos
aHmume npu mepanuu KaHoudamMuko30e aHmuzeHamu k1emok 2pu6os C. albicans. OnpedesieHue UMMYHO102U4ECKO20
delicmsusi noay4eHHbIX AaHmMu2eHo8 Ka1emok epu6bog C. albicans npu mepanuu kaHOUOAMUK0308 NPOBOOUAU HA MbIUAX.
IIpedsapumenvHo Mulwell 3apadxcaau kaHoudo3Holi uHpekyuell. Yepes 5 dHell nocse 3apasceHust MblUAM 8HYMPUMDbI-
we4Ho 8800uauU d8YKpamHo ¢ unmepgasom 14 cymok 0,2 ma uccaedyemvix anmueeHos C. albicans ¢ konyeHmpayuei
6esnka 3 m2/mn. 2KusomHuviM 8 KOHMPOALHOU 2pynne HU4e20 He 8goduu. Yepes 14 cymok npogodusu onpedeseHue 3a-
WUMHbIX PYHKYUU 0p2aHU3Ma HU80OMHbuIX no mumpam cneyugduveckux anmumen C. albicans npu nposedeHuu ummy-
HogepmeHmHo20 aHaau3a. [Ipu onpedeseHuu mumpa aHmumes nocae 8mopoll UHBEKYUU AHMU2eHO8 KAemok 2pubos
C. albicans ycmaHosieHo, Y¥mo mump aHmume Haxodumcs 8 duanaszoHe 1:1600-4000. Y i#cus8omHbIX KOHMPOALHOU 2pynnbl
mump aumume cocmagAsn 1:400-1:1000. OcHo8bl8asAICb HA NOAYHEHHBIX PE3YAbMAMAX, MOXCHO C0e/namb 8bl800, Mo Ucce-
dyemble aHMU2€eHbl NPOSIBUAU 8bIPANHCEHHbIE UMMYHOI02UMECKUE C8OUICMBA 8 IKCNepUMeHmMe Ha HCUBOMHBIX.
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