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Hpoxxenonobusie Tpubdbsl Candida albicans
SIBIIIFOTCSI YCIIOBHO-ITATOT€HHBIMU MHUKPOOPTaHH3-
MaMH, KOTOPbIE BBI3BIBAIOT MECTHBIE U CUCTEMHEIC
3a00JeBaHus y JIFONEH ¢ 0CIabIeHHBIM HIMMYHHUTETOM.
OnHUM W3 OCHOBHBIX (DaKTOPOB BHPYJIEHTHOCTH Ha
PaHHUX CTAIUSAX KOJOHU3AIHWHA M WHQHUIHMPOBAHHS
TKaHEH SBISIETCS ajre3usi K TKAaHU XO3SHHA.

Anre3ust APOAOKENONO0HBIX TPHOOB TOCTUTACTCS
pu KOMOMHAIMK crienu(@UUecKoro u Hecnenudu-
4ecKoro MexaHu3MoB. CrnenupuiecKkuii MexaHu3M
BKJIIOYAET JIUTaHI-PELENTOPHOE B3aUMOJACHCTBHE,
Hecnenu(uIecKnii MexaHu3M 00yCIIOBIEH JIEKTPO-
CTaTUYECKUMU CUJIaMU, arperanueidl u rugapodoo-
HOCTBIO KJIETOYHOW MOBEPXHOCTH U SIBIISICTCS IEPBUY-
HBIM ¥ 00paTUMBIM. DTHOTPOIHOE JIedeHne 3aborie-
BaHui, BeI3BaHHBIX C. albicans, 0CHOBaHO Ha UCITOJb-
30BaHHH MIPOTHBOTPUOKOBBIX IPETAPATOB, BHI3BIBAIO-
muX THOETh WU 3aJIEPKUBAIONINX POCT TrpuboB. B
HacTosIIee BpeMs pa3pabaTbiBaeTcs albTePHATHB-
HBIi ITOJTXOT, HAIIEJICHHBIN Ha OJIOKMPOBaHUE aATe3UN
JPOAOKEH K TKAHU XO3sIMHA, YTO 0COOEHHO (D (DEKTUBHO
IIPY MECTHBIX MH(EKIHSX, KOT/Ia HeaIre3nPOBaHHBIC
KJIETKA TPUOOB MOXXHO YHAIUTh M3 MOPaXKEHHOTO
ydacTka [4]. BiusHue KpHoKoHCEpBUPOBaHUS Ha aAre-
3MBHBIC CBOWCTBAa MHUKPOOPTaHU3MOB, B TOM YHCIIE
JPOXKKENoN0OHBIX TPUOOB, paHee He H3Y4aJloCh.

e paboThI — N3yYeHUE a/IT€3UBHON aKTHBHOCTH
kietok C. albicans nmocie KpUOKOHCEPBUPOBAHUS.

Matepuanbl n metoabl

B skcneprMeHTax OLEHHUBAIM AATE3HUI0 KIETOK
C. albicans ATCC 885, KpHOKOHCEPBUPOBAHHBIX 110
Pa3HBIM peXuMam, K KyJIbType KIeTok prudpobrnactos
YeJIoBeKa.

I'pubs! C. albicans BIpalMBaiy Ha Cycllo-arape
B TeueHHe 24 4, HHOKYJIHPOBAJIU B )KUJIKYIO Cpey Ha
OCHOBE CycJia MMBHOTO [2] 1 KynbTHBHpOBayu 18 1 mpu
temnepatype 30°C. KieTku 3amopaxuBaiu co
ckopoctsimu 7 1 200°C/mun 10 —70°C B mporpaMMHOM
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Fungi Candida albicans

Yeast-like fungi Candida albicans being opportu-
nistic pathogenic microorganisms are able to cause
some local and systemic diseases in immuno-
comprimised humans. Among a great variety of
virulence factors the ability for adhesion on the tissues
of host is extremely important at early stages of
colonization and infectioning of tissues. Adhesion in
yeast-like fungi is achieved by combination of specific
and non-specific mechanisms enabling them to be
adhered to numerous types of tissues. Specific mecha-
nism includes ligand-receptor interaction. Non-specific
one does electrostatic forces, aggregation and hydro-
phobicity of cell surface. Non-specific interactions are
primary mechanism (acting on longer distances)
involved into the adhesion process and is reversible
one. Etiotropic treatment of diseases caused by C. al-
bicans is based on use of anti-fungal preparations
causing either lethal damages of fungi or inhibiting their
growth. Recently an alternative approach aimed to
blocking the adhesion of yeast in host tissues, that will
be more effective at local infections, in particular in
the situations when non-adhered cells of fungi may be
removed from the damaged site [4]. Cryopreservation
effect on adhesive properties of microorganisms,
including yeast-like fungi has not been studied.

The research aim was to study the adhesive activity
of C. albicans cells after cryopreservation.

Materials and methods

In experiments the adhesion of C. albicans ATCC
885 cells was studied in human fibroblast culture after
freezing with various rates.

The C. albicans fungi were grown on wort agar
for 24 hrs, inoculated into liquid media based on beer
wort and cultured for 18 hrs at 30°C [2]. The cells
were frozen with the rates of 7 and 200°C/min down
to —70°C with programmable freezer with following
plunging into liquid nitrogen. As cryopreservation
medium culture medium, distilled water with adding or
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3aMOpakuBaresie, 3aTeM MOTPYKAIH B )KUAKHHA a30T.
B kadecTBe cpeiipl KOHCEPBHPOBAHHUSI HCIIONB30BAIH
cpely KyJIbTHBHUPOBAaHHUS WJIM AMCTUIUIMPOBAHHYIO
Bony ¢ miu 0e3 nobasnenus 5% JIMCO. Kpuokon-
CEpBHUPOBAaHHbIE 00pa3Lbl Pa3MOPAKUBAIIM HA BOJISTHOM
6ane mpu 30°C. XXu3HecnocoOHOCTh KJIETOK Ofpe-
Jensnu «4dameyHbeiM» metonoMm Koxa [1]. Hus
uzydeHus anre3un knerku C. albicans oTMBIBaNIN OT
Cpelbl KPHOKOHCEPBUPOBAHHS IBYXKPATHBIM IIEHTPH-
¢yruposanueM (7 muH nipu 1500 06/MUH) B CTEpHIIH-
HOM (ocdarHO-cosieBoM Oydepe U TOTOBUIIH CYCIICH-
3WIO0 B PacTBOpe XeHKca ¢ KoHIeHTpanuen 107ka/mit.
Knerku ¢pubpobiacToB yenoBeka KyJI5THBHPOBAIH B
cpene 199 ¢ moGasnenuem 10%-ii sMOpHOHANBHOM
ceiBopoTKH Ipu 37°C. [171s1 mepeBoa KIETOK B CyCIIECH-
3UI0 MOHOCJIOH oOpabaTeiBaiin cMechblo Bepcena
(0,2%) c rpunicurom (0,25%). Kynerypy knerok ¢puo-
po0IIacTOB UenoBeKa OTMbIBaIN (HOc(aTHO-COTEBBIM
OydepoM OT POCTOBOH CpeIbl U CyCIICHIUPOBAIH B
pactBope XeHkca 10 koHueHTparmu 10°kin/mi. [omy-
yeHHbIe cycrneH3uu kinetok C. albicans n ¢pubpo-
651acTOB CMemMBai N B cooTHomeHUH 1:1, mHKYOH-
poBanu 1,5 4 mpu 37°C, BCTpsixuBask KaKIbIC 5 MUH,
JIeNIaJId Ma3Ky Ha MOKPOBHBIX CTEKJIaX, OKPAITHBAIIH
KpUCTaJNTMIECKUM (HOJIETOBEIM [3] W HcciaenoBanu
OJI MUKPOCKOTIOM. B Ka)kKJIOM OITbITE OACYUTHIBAIIH
KOJIMYECTBO aAre3upoBaHHbIX KieTok C. albicans Ha
500 ¢pubpobnacTax u onpenensiin MoKa3aTelb ajare-
31 — Cpe/IHEe KOJTMUECTBO KIETOK, IPUKPETUBILUXCS
K onHOMY (pubpoObnacty (puc. 1).

Pe3yAbTaThl M 00CyXXAeHHe

Tunnuselii Bun aaresun xinetok C.albicans k
(pubpobracTam demoBeKa MmoJ MUKPOCKOIIOM TpHBe-
JeH Ha puc. 1. B pesynbrare mojcuera KOJMYeCTBa
kietok C.albicans, IPUKPETUBIIUXCSI K OJTHOMY
(bubpobacty, 1 BEIYHUCICHHSI [TOKA3aTEIs alTre3uu
YCTaHOBJIEHO, 4TO mokazatenu aaresun C.albicans
KOPPETUPOBAIIH C KHU3HECTIOCOOHOCTHIO KIJIETOK ITOCIIe
KpHUOKOHCEPBHPOBaHU. bonee BrICOKHE MTOKazaTenu
YKU3HECIIOCOOHOCTH U aJI'€3UBHON aKTHBHOCTH TPHOOB
C.albicans obecnieunBan pexxuM 3aMOPaKUBAHUSI CO
ckopocthio 7°C/MuUH B cpefne, coumepxameit 5%
JAMCO. Habmronamoch CHIYKCHHE KHU3HECITOCOOHOCTH
B o0Opas3liax, KpHOKOHCEPBUPOBAHHBIX B Cpelax Ha
OCHOBE CycCJia FJTN AUCTUILTUPOBAHHON BOABI (puc. 2).
Amnanmorn4yHas 3aBUCHUMOCTH ObIJIa MOJIy4eHa W B
AKCTIEPUMEHTAX 110 U3YUEHUIO aare3uu (puc. 3).

BbiBOADI

1. AAare3uBHBIE CBOWCTBA KPUOKOHCEPBUPOBAHHBIX
kinetok C.albicans xoppeaupoBaiu C UX JKH3HE-
CHOCOOHOCTHIO KIIETOK TOCTIE KPUOKOHCEPBUPOBAHUSI.

2. HauGounbmmii moka3areib aare3ud o00ecreurBa
PEeXUM 3aMOpPaXKUBaHUS CO CKOPOCThI0 7°C/MHUH B
cpene, coaepxaieit 5% AMCO.
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Puc. 1. Aaresus knetok C.albicans x ¢pubpobaactam
JeOBeKa.

Fig. 1. Adhesion of C. albicans cells to human fibroblasts.

without 5% DMSO was used. Cryopreserved samples
were thawed on water bath at 30°C. Viability was
examined with dish Koch’s method [1]. For studying
the adhesion the C. albicans cells were washed out
from the medium using 2 centrifugation cycles (7
minutes at 1,500 rot/min) in sterile phosphate saline
buffer and the suspension in Hank’s solution with
concentration of 10’cells/ml was prepared. Human
fibroblast cells were cultured in medium 199 with adding
10% embryonic serum at 37°C. For the transfer of
the cells into the suspension the monolayer was treated
with the mixture of versen (0.2%) and trypsin. Human
fibroblast culture was washed-out with phosphate-
saline buffer form growth medium and suspended in
Hanks’ solution up to the concentration of 10° cells/ml.
The resulted cell suspensions for C. albicans and
fibroblasts were mixed in 1:1 ratio, incubated for 1.5 hrs
at 37°C by shaking each 5 mins, the smears were
prepared on cover slips, then stained with crystalline
violet [3] and examined under microscope. In each
experiment the number of adhered C. albicans on 500
fibroblasts and the adhesion index, an average number
of cells adhered to a fibroblast, was examined.

Results and discussian

Typical adhesion of C. albicans cells to human
fibroblasts under microscopy is represented in Fig. 1.
In the result of counting of the number of C. albicans
cells, adhered to one fibroblast, and calculating the
adhesion index it has been found that the adhesion
indices for C. albicans correlated to the post-thaw
viability of cells. Higher indices of viability and
adhesive activity of C. albicans fungi was provided
by freezing regimen with the rate of 7°C/min in the
medium, containing 5% DMSO. The reduction of
viability in the samples cryopreserved in the media
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Puc. 2. INokasarens xusnecrnocoonoctu C. albicans nis
Pa3HBIX PEKUMOB KPUOKOHCEPBUPOBAHUS: | — KOHTPOJIb,
2 —5% JAMCO B cycne , 7°C/mumn; 3 — cycno, 7°C/mun; 4 —
Boxa, 7°C/mun; 5 — 5% AMCO B cycne, 200°C/mun; 6 —
cycio, 200°C/mun; 7 — Boaa, 200°C/MuH; ¥ — CTAaTUCTHYCCKU
3HAYMMBbIE Pa3IUYKsi MEXIY KOHTPOJIEM U PEKUMOM KOH-
cepBupoBanus, p<0,05.

Fig. 2. Viability indices of C. albicans cells for different
cryopreservation regimens: 1 — control; 2 — 5% DMSO in
wort, 7°C/min; 3 —wort, 7°C/min; 4 — water; 7°C/min; 5 —5%
DMSO in wort, 200°C/min; 6 — wort, 200°C/min, 7 — water,
200°C/min; * — statistically significant differences between
the control and cryopreservation regimen, p< 0.05.
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Puc. 3. Ilokasarens anre3un C. albicans i pa3HbIX pe-
’KMOB KPHOKOHCEPBUPOBaHU: | —KOHTpOIB; 2 — 5% AMCO
B cycne , 7°C/muH; 3 — cycno, 7°C/mun; 4 — Bona, 7°C/MuH;
5—5% AMCO B cycne , 200°C/muH; 6 — cycino, 200°C/muH;
7 — Bona, 200°C/MuH; * — CTAaTUCTHYECKH 3HAYUMBIC Pa3-
JIYUST ME@XK]Ty KOHTPOIIEM M PEKHUMOM KOHCEPBHUPOBAHHUSI,
p=<0,05.

Fig. 3. Adhesion indices of C. albicans for different
cryopreservation regimens: 1— control; 2 — 5% DMSO in
wort, 7°C/min; 3 —wort, 7°C/min; 4 — water; 7°C/min; 5 — 5%
DMSO in wort, 200°C/min; 6 — wort, 200°C/min, 7 — water,
200°C/min; * —statistically significant differences between
the control and cryopreservation regimen, p< 0.05.

3

based on either wort or distilled water (Fig. 2) was
observed. The same dependence was obtained in the
experiments for studying the adhesion (Fig. 3).

Conclusions

1. Adhesive properties of cryopreserved C. albi-
cans correlated to viability of cells after cryopreserva-
tion.

2. The highest index of adhesion was provided by
freezing regimen with the rate of 7°C/min in the medium
containing 5% DMSO.
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