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The experimental substantiation of the shelf-life
of “Candidocyde” vaccine

Because of the difficult situation with the diagnosis and therapy of candidiasis many researchers propose to use
vaccines as an alternative to anti-fungal drugs for preventing and treating candidal infections. The authors have developed
“Candidocyde” vaccine against candidiasis.

Aim. To determine experimentally the shelf-life of the solution of “Candidocyde” vaccine.

Materials and methods. “Candidocyde” vaccine was stored at two temperature regimes: in the refrigerator at
the temperature of 2-8 °C and at the room temperature of (15-25 °C). Antibody titers of the solution of “Candidocyde”
vaccine were assessed every three months to prevent and treat candidiasis. For this purpose the reagent kit for im-
munoassay detection of antibodies of class G to C. albicans using the test system ELISA “Vector-best” was applied.

Results and discussion. When conducting the studies of the vaccine stored in glass vials protected from light at
the temperature from 2 °C to 8 °C it was found that the activity of the solution was preserved for 2 years and 3 months
when preventing and treating candidal infections. The titers of antibodies in animals remained at the level of 1 : 600-1 : 4000
when preventing and treating candidiasis. The positive results were recorded in all animals in the group, i.e. all animals
were healthy. It indicates that the solution of “Candidocyde” vaccine is stable for 2 years.

Conclusions. When studying the shelf-life of the solution of “Candidocyde” vaccine based on antigens of cells of
C. albicans and C. tropicalis fungi it has been found that it is stable for 2 years of storage in glass vials protected from
light at the temperature of 2-8 °C.
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M. B. Pubankin, O. . Ctpineus, J1. C. CTpenbHukos, O. J1. IBaxHEHKO

EkcnepumeHTanbHe o6rpyHTyBaHHA TepMiHy npuaaTHoOCTi BakumHn «Kangngoumnay

AkTyanbHicTb. BHacnigok cknagHoi cuTyalii 3 giarHOCTUKO Ta Tepanieto KaHaMaamikosis 6arato OCnigHMKIB Npo-
NMOHY€E BMKOPUCTOBYBATY BaKLMHN SIK ansTepHaTUBy NpOTUrpnbKoBMM Mpenapatam, Lo BUKOPUCTOBYOTLCS ANs nomne-
pemyKeHHs! Ta NiKyBaHHsI KaHAMO03HOT iHdeKLii. ABTOpU po3pobunu BakumHy «KaHaungouma» Ans nikyBaHHA KaHOMOO03Y.

MeToto faHux JocnimKeHb € eKCriepUMEHTarnbHe BU3HAYeHHs TEPMIHY NPpUAATHOCTI PO34MHY BakuMHK «KaHavpoumay.

Marepianu Ta metoau. BakunHy «Kangmnpouma» 36epiranv npu 2-x TeMnepaTypHuX pexunmax: B ymoBax Xo-
noaunbHuKa npu TemnepaTtypi 2-8 °C Ta 3a kiMHaTHOI Temnepatypu (15-25 °C). TuTpu aHTUTIN PO34YMHY BaKUMHU
«Kangnpouma» ouiHBanm KOXHi TpU Micaui Npy nonepemkeHHi Ta Tepanii kKaHanao3y. [ns Lboro BUKOPUCTOBYBanu
Habip peareHTiB ANst iMyHohepMeHTHOro BUsiBneHHs aHtutin knacy G go C. albicans 3a 4ONOMOro0 TECT-CUCTEMM
I®A «BekTop-becT».

Pe3ynbraTy Ta ix o6roBopeHHs. Mpu npoBeaeHHi JocnigKeHb BakUMHK, WO 36epiranacs B CKNsHUX dhnakoHax
0e3 goctyny cBiTna npu Temnepartypi Big 2 °C go 8 °C 6yno BusiBneHo 36epexxeHHs akTUBHOCTI NpW NonepeKeHHi Ta
Tepanii KaHAWMZO03HOI iHbeKuii BNpogoBx 2 pokiB i 3 micauiB. TUTPW aHTUTIN y TBApWH NPV NONEPEeMKeHHi Ta Tepanii
kaHamposy 3bepiranucsa Ha pisHi 1 : 600-1 : 4000. Y Bcix TBapvH y rpyni 6ynu 3adikcoBaHi NO3MTUBHI pe3ynbsTaTiy,
T06TO yci TBapuHu 6ynu 3poposi. Lle cBiguntb npo Te, LWo po3yvnH BakuuHu «KaHavgouuay 36epirae ctabinbHiCTb
BMPOAOBX 2 POKIB.

BucHoBku. [Npu gocnigXeHHi TepMiHy NpuaaTHOCTI pO34MHY BakumHU «KaHangouma» Ha OCHOBI aHTUreHiB KIiTUH
rpmbis C. albicans Ta C. tropicalis BCTaHOBNEHO, O BiH € CTabinbHUM BNPOAOBX 2 POkKiB 30epiraHHSA B CKNsitHOMY chra-
KOHi 6e3 goctyny ceitna npu Temnepartypi Big 2 °C go 8 °C.

Knroyoei cnioesa: sakyuHa; aHmuzeH,; kKaHoudo3; mepMiH npudamHocmi; mumpu aHmumin

H. B. Peibankun, O. . Ctpuneuy, J1. C. CtpenbHukos, E. J1. IBaxHeHKo

JkcnepumeHTanbHOe 060CHOBaHMe CPOKa rogHOCTU BaKuuHbI «KaHanaouna»

AKTyanbHOCTb. B pesynsrate 3aTpyOQHUTENbHOW CUTyauun ¢ ANarHOCTVKOM U Tepanvein KaHanaaMMKOo30B MHO-
rme uccrnemoBaTenu npeanaralT UCMONb30BaTh BaKUMHbLI B KAYECTBe anbTepHaTMBbLl NPOTUBOIPMBKOBLIM Npena-
paTam Ans npedynpexaeHust U nedeHns KaHaMO03HOW MHAeKUMU. ABTOpbI paspaboTany BakumHy «KaHauaouna»
NpoTUB KaHAUO03a.
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Llenbto AaHHbIX nccneaoBaHWn SIBMSETCA KCNEpYMEeHTanbHOe onpeAeneHne cpoka rogHoCTU pacTBopa BaKLy-
Hbl «Kangmaoumay.

Martepuanel n metoabl. BakuyHy «KaHanaouma» XpaHunm npm 2-x TemMnepaTtypHbIX PEXUMaX: B XONOAUIbHUKE Npn
Temnepatype 2-8 °C n npu komHaTHOM Temnepatype (15-25 °C). Tutpbl aHTUTEN pacTBopa BakuuHbl «KaHangouma»
OLeHMBann Kaxable Tpu Mmecsaua npy NpeaynpexaeHun 1 Tepanun KaHangosa. [ing atoro ncnonb3osanu Habop pe-
areHToB ANsi UMMYHOMEPMEHTHOrO BbisSiBreHns aHtuTen knacca G k C. albicans ¢ nomollbto TecT-cuctembl VDA
«BekTop-bect».

Pe3synkTathbl 1 ux obcyxaeHue. [pu npoBegeHUN nccrnefoBaHWin BakUMHbI, KOTOpasi XpaHunach B CTEKMSAH-
HbIX hriakoHax 6e3 gocTyna ceeTa npu Temneparype xpaHeHus ot 2 °C go 8 °C, 6b110 o6Hapy>keHO CoXpaHeHNe ak-
TUBHOCTMW NpU NPEeAyNPEeXaeHUN 1 Tepanumn KaHAMA03HOW MHDEKLMN B TedeHne 2 neT u 3 MecaueB. TUTpbl aHTuTen y
XMBOTHBIX NPV NpeaynpexaeHnn 1 Tepanumn KaHangosa coxpaHanuce Ha yposHe 1 : 600-1 : 4000. Y Bcex XMBOTHbIX B
rpynne 6binu 3admKCUpoBaHbl MONOXUTENbHbIE Pe3ynbTaThl, TO €CTb BCE XMBOTHbIE Oblnn 300pOBbl. 3TO CBUAETENb-
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CTBYET O TOM, YTO pacTBOp BakUMHbI «KaHamaouma» coxpaHsieT CTaburbHOCTb B TEYEHWE 2 TeT.

BriBogbl. [py nccnegoBaHuM cpoka rogHOCTH pacTBopa BakumHbl « KaHanaouma» Ha OCHOBE aHTUIEHOB KIEeTOK
rpmbos C. albicans v C. tropicalis ycTaHOBNEHO, Y4TO OH ABMSETCA CTabWMbHbLIM B TEHEHUE 2 NeT XpaHeHWs B CTEKISH-
HoMm cbrakoHe 6e3 gocTtyna ceeTa npu Temnepatype ot 2 °C go 8 °C.

Knroyeenble crioea: sakyuHa;, aHmuzeH, KaHOud03; CpoK 200HOCMU; mMumpbl aHmumen

Candida causes a wide range of infections: from in-
significant diseases of the skin and mucous membranes
to invasive processes, which can affect practically the
whole human body [1-3].

Because of the difficult situation with the diagnosis
and therapy of candidiasis many researchers propose to
use vaccines as an alternative to anti-fungal drugs for
preventing and treating candidal infections. Similar stu-
dies are performed in many countries of the world, and
currently the drugs developed undergo preclinical and
clinical trials [4, 5]. It should be mentioned that at pre-
sent no domestic vaccine is produced in Ukraine and no
imported vaccines for candidiasis have been registered.
Therefore, development of a vaccine against candidal
infection is the topical issue for both domestic and foreign
modern pharmacy and medicine.

At the premises of the National University of Phar-
macy the researchers of the Biotechnology Department
and the Department of Microbiology, Virology and Im-
munology developed the composition and technology
of “Candidocyde” vaccine on the basis of C. albicans and
C. tropicalis fungi. Experimentally the following main
parameters were determined: the technology of cell culti-
vation of C. albicans and C. tropicalis fungi at the tem-
perature of 25 + 2 °C for 6 days [6]; the technology of
fungal cell disintegration using an ultrasonic disintegra-
tor at the frequency of 22 kHz, the intensity of 5 W/cm?
and exposure of 15 min [7]; the purification technology
consisting of centrifugation with the rotation speed of
1000 rpm for 15 min, prefiltration and sterilizing filtra-
tion using filters with the pore diameter of 0.45 pm and
0.22 pm, ultrafiltration through the membrane providing
separation of the biological material with the size of
10 kDa [8]. According to the results of our studies of
the optimal excipients the composition of the solution
of “Candidocyde” vaccine based on the cell-associated
antigens of C. albicans and C. tropicalis 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
with the solvent (phosphate buffer solution) and phenol
as a preservative in the concentration of 0.25 % was de-

termined [9, 10]. The vaccine developed shows a pro-
nounced activity when preventing and treating candidi-
asis in animal experiments.

At the next stage of our research it is necessary to de-
termine the shelf life of the solution of “Candidocyde”
vaccine when preventing and treating candidiasis by the
indicators of antibody titers.

The aim of the study is to determine experimentally
the shelf-life of the solution of “Candidocyde” vaccine.

Materials and Methods

For studies the samples of the solution of “Candi-
docyde” vaccine of different batches were prepared and
put for storage in glass vials made of a neutral opaque
glass of the first class. The vaccine studied was stored
at two temperature regimes: in the refrigerator at the
temperature of 2-8 °C and at the room temperature of
(15-25 °C). Antibody titers of the solution of “Candido-
cyde” vaccine were assessed every three months.

The antibody titers were determined in preventing
and treating candidal infections in two month white mice
weighing 18-22 g (six animals in the control and experi-
mental groups each). They were kept in the same con-
ditions on a standard diet. Before the study the animals
acclimatized themselves under experimental room con-
ditions. In studies regarding prevention of candidal in-
fection the mice received a double intramuscular injec-
tion of 0.2 ml of the solution of “Candidocyde” vaccine
in the upper part of the rear right paw with an interval of
14 days. After immunization the animals were infected
intraperitoneally. For this purpose the suspensions of
Candida albicans fungi in the amount of 20 mln of cells
and C. tropicalis in the amount of 60 mIn of cells in the
volume of 1 ml were used; they were introduced with
an interval of 1 h. Animals of the control group were
injected the sterile 0.9 % isotonic saline solution. In 14
days the protective functions of the animals’ body were
determined by the titer of specific antibodies of C. albi-
cans when conducting enzyme immunoassay (ELISA)
according to the SPhU, I-st ed., art. 2.7.1, p. 55-57. To
do this, the reagent kit for immunoassay detection of anti-
bodies of class G to C. albicans using the test system
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Table
Antibody titers when preventing and treating candidiasis
Temperature, °C | Beginning of the storage 3 months 6 months 2 years and 3 months
Prevention
2-8 1:600-1 :4000 1:600-1 :4000 1:600-1:4000 1:600-1 :4000
15-25 1:600-1:4000 1:800-1:1600 - -
Control 1:400-1:1000 1:400-1:1000 1:400-1:1000 1:400-1:1000
Treatment
2-8 1:600-1 : 4000 1:600-1 :4000 1:600-1 : 4000 1:600-1 : 4000
15-25 1:600-1:4000 1:800-1:1600 - -
Control 1:400-1:1000 1:400-1:1000 1:400-1:1000 1:400-1:1000
Notes: n=6.

ELISA “Vector-best” was applied. Since there were no
the sets of reagents for immunoassay detection of anti-
bodies of class G to C. tropicalis, identification of an-
tibodies only of class G to C. albicans was conducted.

In studies concerning the treatment of candidiasis the
animals were infected intraperitoneally with the suspen-
sions 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 introduced with the interval
of 1 h. In 5 days a double intramuscular injection of
0.2 ml of the solution “Candidocyde” vaccine was in-
troduced to mice in the upper part of the rear right paw
with an interval of 14 days. Animals of the control group
were injected the sterile 0.9 % isotonic saline solution.
In 14 days the protective functions of the animals’ body
were determined by the titer of specific antibodies of
C. albicans when conducting ELISA.

To obtain the reliable results of the study all data
were statistically processed, the median for all groups
and its confidence interval were calculated.

Results and Discussion

The results of the study for preventing candidal in-
fection showed that before the injection of “Candidocyde”
vaccine the antibody titers of healthy animals were in
the range of 1 : 200-1 : 500. This can be explained by
the possible contact with the fungus of Candida genus
during the life of animals or animals can be carriers of
the fungal species since these fungi are part of the nor-
mal microflora of animals. After a double injection of
the solution of the vaccine with an interval of 14 days
there was an increase in the antibody titer, and it was in
the range of 1 : 600-1 : 4000. The titer of antibodies in
the control group was in the range of 1 : 400-1 : 1000.
The results of the study of “Candidocyde” vaccine when
treating candidal infection demonstrated that after a double
injection of the vaccine with an interval of 14 days there
was a double increase in the antibody titer (1 : 600-1 : 4000)
in relation to the infected animals with the titers in the
range of 1 : 800-1 : 1600. The titer of antibodies in
the control group was in the range of 1 : 800-1 : 1600.

Comparing the results obtained in the experimental and
control groups it can be assumed with confidence that
introduction of the solution of the vaccine stimulates for-
mation of antibodies that are responsible for humoral
immunity.

When conducting these studies of the vaccine stored
in glass vials protected from light at the temperature from
2 °C to 8 °C it was found that the activity of the solu-
tion was preserved for 2 years and 3 months when pre-
venting and treating candidal infections. The titers of anti-
bodies in animals remained at the level of 1 : 600-1 : 4000
when preventing and treating candidiasis. The positive
results were recorded in all animals in the group, i.e.
all animals were healthy. It indicates that the solution
of “Candidocyde” vaccine is stable for 2 years. The re-
search results are given in Table.

The solution “Candidocyde” vaccine stored at the
room temperature of 15-25 °C appeared to be unstable
already in 3 months of its storage when exposed to light
and with no exposure to light. The titers of antibodies in
animals were at the level of 1 : 800-1 : 1600 when pre-
venting and treating candidiasis. Therefore, the storage
conditions studied at the temperature of 15-25 °C do not
provide the appropriate stability of the solution of the
vaccine developed.

CONCLUSIONS

When studying the shelf-life of the solution of “Can-
didocyde” vaccine based on antigens of cells of C. al-
bicans and C. tropicalis fungi it has been found that it
is stable for 2 years of storage in glass vials protected
from light at the temperature of 2-8 °C. The activity of
the solution studied is preserved as evidenced by the re-
sults of checking the antibody titers when preventing
and treating candidal infections.

In the future, it is planned to study reactogenicity,
allergenicity, abnormal toxicity of “Candidocyde” vac-
cine, as well as stimulation of T-, B-lymphocytes and
g-globulin.

Conflicts of Interest: authors have no conflict of
interest to declare.



24 ISSN 1562-7241 (Print) BICHMK ®APMALIII 1 (89) 2017 ISSN 2415-8844 (Online)

REFERENCES

Kullberg, B. J. Invasive Candidiasis / B. J. Kullberg, M. C. Arendrup // N. Engl. J. Med. — 2015. — Vol. 373. — P. 1445-1456.

2. Candidemia and invasive candidiasis in adults: A narrative review / S. Antinori, L. Milazzo, S. Sollima et al. // NCBI. —2016. — Vol 34.
—P. 21-28. doi: 10.1016/j.¢jim.2016.06.029

3. Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America / P. G. Pap-
pas, C. A. Kauffman, D. R. Andes et al. // Clin. Infect. Dis. —2016. — Vol. 62, Issue 4. — P. e1-50. doi: 10.1093/cid/civ933

4. Cassone, A. Development of vaccines for Candida albicans: fighting a skilled transformer / A. Cassone // Nature Rev. Microbiol. —2013.
—Vol. 11, Issue 12. — P. 884-891. doi: 10.1038/nrmicro3156

5. Vaccines in the treatment of invasive candidiasis / X. Wang, X. Sui, L. Yan et al. // Virulence. — 2015. — Vol. 6, Issue 4. — P. 1-7. doi:
10.4161/21505594.2014.983015

6. biorexHOMOTIYHE OOTPYHTYBAaHHS PEXXUMY KylTbTHBYBaHHs rpubiB poxay Candida / M. B. Pubanxin, H. I. ®imimonosa, O. I1. Ctpinens,
JI. C. Crpenbuuxo // Ykp. 6iodpapmarr. xypH. —2015. — T. 36, Ne 1. — C. 74-76.

7. Pubankin, M. B. BusHauenHs ontuMaibHOT0 MeTony Je3inrterpanii xiitue rpubiB Candida albicans ta Candida tropicalis / M. B. Pu-
Oankid // AxTyanbHi nUTaHHA (apM. 1 Mel. Hayku Ta npakTuku. —2014. — T. 15, Ne 2. — C. 71-75.

8. Ominka ¢pakuiii anTUreHiB aesinterpary kinitiH rpuodis C. albicans ta C. tropicalis npu nonepepkeHHi kanuaamikosis / M. B. Pubai-
kig, H. I. ®imimonoga, O. I1. Ctpinens, JI. C. CrpensaukoB // @apmart. xypH. —2015. — T. 17, Ne 2. — C. 100-104.

9. ExcniepuMeHTalIbHE OOIPYHTYBAHHS KOHCEPBAHTY y CKJIaJll iMyHOOI0JIOTIYHOTO TIpenapaTy [uis MONEePEHKCHHS Ta JTIKyBaHHS KaHIUIa-
Miko3iB / M. B. PutGanxin, H. 1. diximonosa, O. I1. Crpirens, JI. C. Crpensaukos // @apmarr. yacommc. —2014. — T. 31, Ne 3. — C. 45-49.

10. ObocHOBaHKE COCTaBA U TEXHOJIOTHH MPpou3BoACTBa pacTBopa «Kanaunoumy / H. B. Peioankun, H. Y. ®unumonosa, O. I1. Ctpurert,
JI. C. Crpenbuuxos // @apmanust Kazaxcrana. —2015. — T. 165, Ne 2. — C. 31-34.

REFERENCES

Kullberg, B. J., Arendrup, M. C. (2015). Invasive Candidiasis. The New England Journal of Medicine, 373, 1445—1456.

2. Antinori, S., Milazzo, L., Sollima, S., Galli, M., Corbellino, M. (2016). Candidemia and invasive candidiasis in adults: A narrative
review. European Journal of Internal Medicine, 34, 21-28. doi: 10.1016/].€jim.2016.06.029

3. Pappas, P. G., Kauffman, C. A., Andes, D. R., Clancy, C. J., Marr, K. A., Ostrosky-Zeichner, L., Sobel, J. D. (2015). Clinical Practice
Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America. Clinical Infectious Diseases,
62 (4), el—e50. doi: 10.1093/cid/civ933

4. Cassone, A. (2013). Development of vaccines for Candida albicans: fighting a skilled transformer. Nature Reviews Microbiology, 11 (12),
884-891. doi: 10.1038/nrmicro3156

5. Wang, X., Sui, X,, Yan, L., Wang, Y., Cao, Y., Jiang, Y. (2015). Vaccines in the treatment of invasive candidiasis. Virulence, 6 (4), 1-7.
doi: 10.4161/21505594.2014.983015

Rybalkin, M. V., Filimonova, N. 1., Strilets, O. P., Strelnikov, L. S. (2015). Ukrainskyi biofarmatsevtychnyi zhurnal, 36 (1), 74-76.
Rybalkin, M. V. (2014). Aktualni pitannia farmatsevtychnoii i medychnoii nauky ta praktyky, 15 (2), 71-75.

Rybalkin, M. V., Filimonova, N. 1., Strilets, O. P., Strelnikov, L. S. (2015). Farmatsevtychnyi zhurnal, 17 (2), 100—104.

. Rybalkin, M. V., Filimonova, N. 1., Strilets, O. P., Strelnikov, L. S. (2014). Farmatsevtychnyi chasopys, 31 (3), 45-49.

10. Rybalkin, N. V., Filimonova, N. 1., Strilets, O. P., Strelnikov, L. S. (2015). Farmatsiia Kazahstana, 165 (2), 31-34.

© ® o

Information about authors:

Rybalkin M. V., Candidate of Pharmacy (Ph. D.), teaching assistant of the Department of Biotechnology, National University of Pharmacy. E-mail: ribalkin.nikolay@mail.ru
Strelnikov L. S., Doctor of Pharmacy (Dr. habil.), professor, head of the Department of Biotechnology, National University of Pharmacy. E-mail: biotech@nuph.edu.ua
Strilets O. P., Doctor of Pharmacy (Dr. habil.), professor of the Department of Biotechnology, National University of Pharmacy. E-mail: biotech_ukrfa@mail.ru
Ivakhnenko O. L., Candidate of Pharmacy (Ph. D.), teaching assistant of the Department of Biotechnology, National University of Pharmacy. E-mail: lena.ivakh@gmail.com
Binomocri npo aBTopis:

Pubankin M. B., kaun. ¢papm. Hayk, acucteHT kadenpu 6iorexnosorii, Harionansuuii papmarieBrnynuii ynisepeuter. E-mail: ribalkin.nikolay@mail.ru
Crpensuauxos JI. C., 1-p dapm. Hayk, npodecop, 3aBiayBad kadeapu 6iorexnosnorii, Haionanbuuii hapmaresridnuii ynisepentet. E-mail: biotech@nuph.edu.ua
Crpinens O. I1., 1-p dapm. nayk, npodecop kadenpu 6iorexnonorii, Hanionansnuit papmariesriunuii ynisepenter. E-mail: biotech_ukrfa@mail.ru

IBaxuenxo O. JI., kanz. ¢papm. Hayk, acucTeHT Kadeapu Giorexnosnorii, Hanionansuuii hapmarieBrnunuii ynisepcutet. E-mail: lena.ivakh@gmail.com
Hndopmanus o6 apropax:

Pei6ankun H. B., kana. dapm. Hayk, accucteHT kadeapsl OnorexHonoruu, HannonanpHbi papmaneBriuyeckuii ynusepcuret. E-mail: ribalkin.nikolay@mail.ru
Crpensruxos JI. C., 1-p dapm. Hayk, podeccop, 3aBenyromuii kadeapoit 6norexnonoruu, HanuoHanbHblil (papMaleBTHUECKUH YHHBEPCUTET.

E-mail: biotech@nuph.edu.ua

Crpurent O. I1., 1-p dapm. Hayk, npodeccop kadenpst Guorexnonorun, Harmonansuslii Gpapmanesruaecknii yuusepenret. E-mail: biotech_ukrfa@mail.ru
Hpaxuenko E. JI., kauj. dapm. Hayk, accucTeHT Kadeapsl Onorexnonoruu, HanponanbHblil papmariesrnueckuii ynusepenter. E-mail: lena.ivakh@gmail.com

Haoitiwna oo pedaxyii 23.11.2016 p.



