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Candidal disease is growing around the world, and it is associated with a wide administration of antimicrobial, hormonal
medicines and cytostatic drugs. To fight candidal infections the studies in developing vaccines against candidiasis are
carried out actively in recent years in the world. At the premises of the National University of Pharmacy at the Biotechnol-
ogy Department and the Department of Microbiology, Virology and Immunology the authors have developed a potential
vaccine - the immunobiological solution “Candidocyde” based on the associated antigens of C. albicans and C. tropicalis
fungi obtained by using ultrasound. For the purpose of the experimental substantiation of advisability of introducing an
adjuvant to the composition of the immunobiological solution “Candidocyde” developed for preventing and treating can-
didal infections and based on the antigens of C. albicans and C. tropicalis fungi with the protein concentration of 3 mg/ml
the samples of the solution “Candidocyde” separately with aluminium hydroxide and aluminium phosphate as adjuvants
have been prepared and studied. The studies were performed in white mice with six animals in the group. The experimental
samples in the volume of 0.2 ml were injected intramuscularly twice with the interval of 14 days. According to the results
of the research conducted it has been found that the immunobiological solution “Candidocyde” based on the antigens of
C. albicans and C. tropicalis fungi with the protein concentration of 3 mg/ml and the adjuvant under study with two in-
tramuscular injections in the volume of 0.2 ml does not provide efficiency increase when preventing and treating candidal
infections. Therefore, the adjuvant introduction into the composition of the immunobiological solution “Candidocyde” is

impractical.

Candidal disease is growing
around the world, and it is
associated with a wide administra-
tion of antimicrobial, hormonal me-
dicines and cytostatic drugs, as well
as with increase of the spectrum
of morbidity creating a positive
background for development of
candidiasis (diseases of the blood-
forming organs, immune deficien-
cy states, malignancies, radiation
injury, HIV-infection, etc.). Often
etiological factors of the disease
are (in descending order): Candi-
da albicans, Candida tropicalis and
others [2].

To fight candidal infections the
studies are carried out actively in
recent years both in the CIS coun-
tries, and in the countries of Euro-
pe and America [8, 10]. It should
be noted that currently no dome-
stic vaccine is produced in Ukrai-
ne and no imported vaccines for
prevention and treatment of candi-
diases have been registered. There-
fore, development of a vaccine
against candidal infection is the

topical issue of modern pharma-
cy and medicine.

Taking into account the afo-
rementioned, as well as the mo-
dern tendencies of combined su-
bunit vaccines development [3, 6]
it is expedient to create vaccines
for preventing and treating can-
didal infections based on C. albi-
cans and C. tropicalis fungi.

At the premises of the Natio-
nal University of Pharmacy at the
Biotechnology Department and the
Department of Microbiology, Viro-
logy and Immunology the authors
have developed a potential vacci-
ne - the immunobiological solu-
tion “Candidocyde” based on the
associated antigens of C. albicans
and C. tropicalis fungi obtained by
using ultrasound.

Most vaccines cause a subopti-
mal immunological response. In-
tensification of immunogenic re-
sponse to the vaccine introduction
is possible due to addition of dif-
ferent substances or adjuvants to
the vaccine, they can increase the
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vaccine activity, namely stimulate
the antibody synthesis and inhi-
bit the absorption of antigens [1].

Vaccines can be adsorbed on
aluminium hydroxide, aluminium
phosphate, calcium phosphate or
other similar adsorbents prepared
under special conditions that pro-
vide the appropriate physical state
and adsorption properties [1, 5, 9].

Stability of each adjuvant in-
dividually or in combination with
antigen/antigens, especially for cri-
tical parameters, is determined in
the process of development [4, 7].
It should be noted that there are
a lot of investigations concerning
the harmful effects of these adju-
vants on the human body [11-14].
That is why before introducing an
adjuvant into the composition of
vaccines it is necessary to verify
that the effect obtained will be suf-
ficiently significant.

The immunobiological solution
“Candidocyde” developed contains
the antigens of C. albicans fungi
with the protein concentration of
3 mg/ml and C. tropicalis fungi
with the protein concentration of
5 mg/ml in the ratio of 1:1, i.e.
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Table 1

Efficiency of the immunobiological solution “Candidocyde”
with the adjuvants studied in prevention of candidiases, n=6

Experimental animals

Drug 1 2 3 4 5 6
Results in T month

A - + - - - -

B + - - + -

Control - - + + - -
Results in 3 months

A - + - - + -

B - - + + - -

Control + - - - - +

Note:

1) A - the immunobiological substance with aluminium hydroxide adjuvant; B - the
immunobiological substance with aluminium phosphate adjuvant;

2) «-» — absence of the disease, «+» — a mild form of the disease, «+ +» — a moderate
form of the disease, «+ + +» — an advanced form of the disease;

3) n —is the number of animals in a group.

the total protein concentration is
4 mg/ml. Taking into account that
the immunobiological solution pro-
posed in the given protein concen-
tration possesses 100% activity
when preventing and treating can-
didiases it is expedient to study
the adjuvant introduction to the
composition of the diluted immu-
nobiological solution with the con-
centration of 3 mg/ml.

The aim of this work is to sub-
stantiate experimentally advisabi-
lity of introducing an adjuvant to
the composition of the immuno-
biological solution based on the
antigens of C. albicans and C. tro-
picalis fungi.

Materials and Methods

The immunobiological solu-
tion with the protein concentra-
tion of 3 mg/ml was researched
with different adjuvants. The fol-
lowing adjuvants were studied: alu-
minium hydroxide and aluminium
phosphate. The adjuvant content
in one dose should not exceed
1.1 mg/m], i.e. 0.2 ml of the immu-
nobiological solution developed
should contain 0.22 mg. The ad-
juvants under study were added
separately into the immunobiolo-
gical solution obtained. The com-
plex of the immunobiological sub-

stance with the adjuvant was pla-
ced in the thermostat and incuba-
ted at the temperature of 37 + 2°C
while constant stirring at the ro-
tation rate of 20 rpm for 1 day.
Then sorption of the adjuvant and
antigen was checked. For this pur-
pose the solution obtained was
centrifuged at the rotation rate of
3000 rpm for 15 min. After that
the precipitate was separated and
the presence of the residual pro-
tein in the oversoda liquid was de-
termined by the Lowry protein assay.
In case of the protein absence the
conclusion can be made that the
complete sorption of the adjuvant
and antigen occurred.

The immunobiological solu-
tion with different adjuvants was
assessed as for its efficiency when
preventing candidiases in the ex-
periments 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 re-
search the animals acclimatized
themselves under experimental
room conditions. Mice were injec-
ted intramuscularly 0.2 ml of the
immunobiological solution with
the adjuvants studied in the up-
per part of the rear right paw. In

14 days 0.2 ml of the immunobio-
logical solution with the adjuvants
studied was injected again in the
upper part of the left rear paw. The
animals of the control group were
injected with the immunobiologi-
cal solution without adjuvants. The
experimental animals of one group
were infected intraperitoneally in
a month after the second injection,
and in 3 months the second group
was infected. For this purpose the
suspension of Candida albicans fun-
gi of CCM 335-867 strain in the
amount of 20 mln. of cells and Can-
dida 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. In 14 days
the animals were examined and
the results were determined.
The test results were conside-
red according to the number of va-
rious manifestations of the disease
and were estimated by the follo-
wing scheme: (-) - the absence
of manifestations of the disease;
a mild form of the disease (+) -
unkempt appearance, refusal to
eat, the body weight loss, dysfun-
ctions of the excretory organs; a
moderate form of the disease (++) -
adynamia, unkempt appearance,
refusal to eat, the body weight loss,
contractures of the neck muscles,
the lateral location of the body, dys-
functions of the excretory organs,
when examining the mucous mem-
branes of natural orifices the signs
of pathological processes, plating
of fungi with faeces were revealed;
an advanced form of the disease
(+ + +) - adynamia, unkempt ap-
pearance, 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 ex-
cretory organs, during the autop-
sy when examining the mucous
membranes of natural orifices, in-
ternal organs of the animals the
signs of such pathological processes
as microabscesses in the renal cor-
tical layer, lungs, spleen, liver, etc.,
isolation of retrocultures of fun-
gi from the animals’ organs were
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revealed. This method was deve-
loped by the authors.

The therapeutic efficiency of
the immunobiological solution with
different adjuvants was investiga-
ted similarly to the method descri-
bed above; the only difference was
that the animals were infected with
a contagium at first, and in 5 days
two injections were made accor-
ding to the scheme described. Af-
ter that in 14 days the animals were
examined and the results were de-
termined.

Results and Discussion

According to the results of the
research conducted it has been
found that sorption of the adju-
vants and antigen studied occurs
completely; the negative test on
protein detection by the Lowry pro-
tein assay indicates it after com-
pletion of the process.

The immunobiological solu-
tion “Candidocyde” with alumin-
ium phosphate as an adjuvant in
one month after repeated injec-
tion protected against infection
67% of animals, in 3 months - 67%
of animals. The immunobiologi-
cal solution with aluminium hyd-
roxide as an adjuvant in one month
after repeated injection of the drug
protected against infection 83%
of animals, in 3 months - 67% of
animals. The experimental animals
showed the signs of a mild form of
the disease: unkempt appearance,
refusal to eat, the body weight loss,
dysfunctions of the excretory or-
gans. The immunobiological so-
lution without the adjuvants pro-
vides protection against infection
67% of mice in one and 3 months
(Table 1).

The therapeutic efficiency of
the immunobiological solution with
all adjuvants was 83%. The thera-
peutic effect started to manifest in
10-14 days after the first injection,

B W=

Table 2

The therapeutic efficiency of the immunobiological solution
“Candidocyde” with the adjuvants studied in candidiases, n=6

Drug
B Control
Animals Result
After After the After After the After After the
. . second | . . second | . . second
infection | .~. . infection | .~. . infection | .~. .
injection injection injection
1 ++ - + - + -
2 + + ++ - ++ +
3 ++ - ++ - + -
4 + - ++ + ++ -
5 ++ - + - + -
6 ++ - ++ - ++ -
Note:

1) A — the immunobiological substance with aluminium hydroxide adjuvant; B - the
immunobiological substance with aluminium phosphate adjuvant;

2) «—» — absence of the disease, «+» — a mild form of the disease, «+ +» — a moderate
form of the disease, «+ + +» — an advanced form of the disease;

3) n —is the number of animals in a group.

and in 10-14 days after the repeated
injection there was a complete re-
covery of the animals. The expe-
rimental animals showed the signs
of a mild form of the disease: un-
kempt appearance, refusal to eat,
the body weight loss, dysfunctions
of the excretory organs. The im-
munobiological solution without
adjuvants gives the therapeutic ef-
fect in 83% of mice (Table 2).
Taking into account that ad-
dition of adjuvants to the compo-
sition of the immunobiological so-
lution “Candidocyde” has not pro-
vided efficiency increase when pre-
venting and treating candidal in-
fections, as well as considering the
fact that the immunobiological so-
lution without adjuvants contains
fewer excipients, it is more expe-
dient not to use adjuvants. This
decision is also based on a large
number of data about the perni-
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EKCIIEPUMEHTAJILHE OBTPYHTYBAHHA JOL[VILHOCTI BBEJEHHSA AIOBAHTY 10 CKJIAAY
IMYHOBIOJIOTTYHOTO PO3YHUHY «KAHAUJOLM/»

M.B.Pu6aakin, H.I.®isnimoHosa
HayioHaawHuiil ghapmayeemuyHuii yHigepcumem

Karouosi cnosa: kaH0udamikos; aHmuzeH; aKYuHa,; iMyHimem; ad’roeaHm

3axsoprosaHicms Ha KAHOUO03 3POCMAE Y 8CbOMY C8ImI, [ Ye N08’a3y1omb 3 WUPOKUM 8UKOPUCMAHHAM aHMu6axkmepi-
a/bHUX Npenapamis, 20pMOHAIbHUX 3acobis, yumocmamukie. 151 60pomu6u 3 kKaHOUJ03HOK IHPEeKYier 0OcCmaHHiMU poKamu
akmugHo 8edymucst 00CAI0XHCeHHS 8 YCboMy c8imi 3 po3pobKu eakyuH npomu kaHdudamikosie. Yuenumu Ha 6a3i Hayi-
OHA/ILHO20 papMmayesmu4Ho20 yHisepcumemy Ha kagedpi 6iomexHo102ii ma mikpo6iooeii, 8ipyconozii ma imyHonoeii
6y/10 po3p06/1eH0 NOMeHYIliHy 8AKYUHY — iMyHOOGI0102iuHULl po3yuH «KaHdudoyud» Ha 0CHO8I NOEJHAHUX AHMUZeHI8 epu-
6ie C. albicans ma C. tropicalis, odepscaHux npu 8UKOPUCMAHHI y1bMmpaseyKy. 3 Memoro eKkcnepumMeHma/abHo20 06I'PyH-
mysaHHs1 doyibHOCcmi 88edeHHs1 ad’toeaHmy 00 ckaady po3pobaeHo20 iMyHO6Ion02iYHO20 po3yuHy «KaHdudoyuod» oas
nonepeoceHHs1 ma AiKy8aHHs KaHOudo3Hoi ingekyii Ha ocHosi anmuzenie epubis C. albicans ma C. tropicalis 3 koHYeH-
mpauyiero 6iaka 3 M2/MA 6yau suzomoseni i docaidxiceHi 3pasku po3uuHy «Kanoudoyud» okpemo 3 ad’roeaHmamu 2idpo-
Kcudom antominito ma gocpamom anromiiro. JocaidsicenHss npogoduau Ha 6iaux muwax no 6 meapuH y epyni. [locaioni
3pasku 8800u/1U 080KPAMHO BHYyMPIiWHbOM 513080 no 0,2 ma 3 iHmepsasom 14 0i6. Y pezyabmami npogedeHux 00cnidxHceHb
8CMAHO08/1€HO, WO IMYHO6Io/102iYHUll po3uuH «KaHOudoyuod» Ha ocHosl aHmueeHie 2pubis C. albicans ma C. tropicalis 3
KoHYyeHmpayiero 6inka 3 Mz/ma 3 docaidicysaHumu ad’1oeaHmamu npu 080KpamHoMy 8HymMpiuHbOM 13080My 88edeHH|
no 0,2 ma He 3a6e3neyye nidguujeHHs eheKkmusHocmi hpu nonepedxiceHHi ma AiKyeaHHi kaHOudosHoi iHpekyii. Tomy
ssedeHHs1 ad’toeanmy 0o ckaady iMyHob6io102i4H020 po3vuHy «KaHdudoyud» HedoyinbHe.

IKCIIEPUMEHTA/IbHOE OBOCHOBAHHE LIEJIECOOBPA3SHOCTH BBEJEHUA A'bIOBAHTA B COCTAB
HNMMYHOBHOJIOTUYECKOTI'O PACTBOPA «KAHAUAOLHU/»

H.B.Pvi6aakuH, HH.duaumoHosa
HayuoHaawHblil hapmayeemuyeckuii yHugepcumem
Karouesvle cao8a: kaHOUdaMuKko3; aHmMuzeH; AKYUHA; UMMYHUMem; a0so8aHm

Ilokasamesb 3a601e6aHUSA KAHOUAO30M pacmem No 8CemMy Mupy, U 3mMo C8:A3bI8A0M ¢ WUPOKUM UCNO1b308aHUEM AHMU-
6aKmepua/ibHbIX NPENapamos, 20PMOHAIbHLIX Cpedcms, yumocmamukos. /]is 60pb6bl ¢ KAHOUJO3HOU uHgeKkyuel 8
nocsedHue 200bl AKMUBHO 8edymcsl UCCAe008AHUS 80 8CeM MUPE N0 pa3pabomke 8aKyuH hpomue KaHOUJaMuKo308.
Yuenvimu Ha 6a3e HayuoHabHo20 papmayesmuyeckozo yHusepcumema Ha kagedpe 6uomexHon02uu u MUKpoo6uo.10-
2uu, 8upyco102uu U UMMYHO/102UlU 6bl1a pa3pabomaHa nomeHyua/1bHas 8AKYUHA — UMMYHOOUO102u4ecKull pacmeop
«Kandudoyud» Ha ocHose 06BeduHeHHbIX aHmuzeHos 2pu6bos C. albicans u C. tropicalis, nosy4eHHbIX NpU UCNO0Ab308AHUU
yavmpassyka. C yeavio IKChepuMeHmaabHo20 060CHOBAHUS Ye1eco0bpa3Hocmu 88edeHusl adsl08aHMa 6 cocmas pas-
pPabomaHHo20 UMMYHObUOA02UYecKo20 pacmeopa «Kandudoyud» 015 npedynpexcoeHus u seyeHuUsi KAHOUOO3HOU UH-
dekyuu Ha ocHoge aHmuzeHos 2pubos C. albicans u C. tropicalis ¢ koHyenmpayueti 6eaka 3 M2/MA 6blAU U320MOB/AEHbL
u uccsnedogarsl 0bpasysl pacmeopa «Kandudoyud» omdenvHo ¢ adsrosaHmamu 2udpoKcUdIoM aatoMuHusl U pocghpamom
antomuHus. HccaedosaHus npog8ooduaucs Ha 6ebix MblWax no 6 j1u8omHbuIx 8 2pynne. OnbimHule 06pasyvl 8800uu 0gy-
KpamHo eHympumbiwe4Ho no 0,2 ma c uHmepsasiom 14 ouell. B peynsmame npogedeHHbIX ucc1edo8aHull ycCmaHo8.1eHo,
umo ummyHo6uo102uyeckuli pacmeop «Kandudoyud» Ha ocnose anmuzenos epu6os C. albicans u C. tropicalis ¢ koHYyeH-
mpayuetl 6eaka 3 Me/MA ¢ uccaedyemviMu adslo8aHMAMU NPU 08YKPAMHOM BHYyMPUMblUEeYHOM 8gedeHuu no 0,2 Ma
He obecnevugaem nosvluleHue 3dhekmusHocmu npu npedynpexcoeHuu U seyeHuu KaHoudosHoti uHgexyuu. [loomomy
gsedeHue adsl08aHMA 8 COCMA8 UMMYHOOUO102U4ecK020 pacmeopa «Kandudoyuod» Heyes1ecoo6pasHo.
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