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B pabome npedcmasnenvt 0anHvle N0 MUKPOMOPPOn02ULU U YIbIpa-
cmpykmype evipawsentvix in vitro opoxcwesvix xnemox Candida auris
(PKIII'Y-1821). Omnuuue mynomupesucmenmnozo wmamma C. auris om
Opyeux 6udos pooa Candida, 6 mom uucne peaucmenmuoix, cocrmoum 6: 1)
MenKUX pasmepax K/emox 6 couemanus ¢ moscmoil KemouHoti crenkotl
u Hebomvuium duamempom pyouuxa(0s); 2) HATUUUU HECKOTLKO PyOUUKO8
6 cocmase KnemouHol CreHKu; 3) npucymcmeuts 6 3penvix OposHesvlx
K7IeMKAX BHEKTIEMOUHO20 TUNUOH020 «2ano». Onucan Ho8wlil cnocob émo-
PUUHO20 UCNONB30BAHUS 3ANACHDIX TUNUO0B 3Peniot OPONHIHKeBOLl KNIemKOl,
NPOUCX00SU4ULL C yHacmuem 8aKyoneil.

Kntouesvtie cnosa: in vitro, Candida auris, Kynprypa, Mukpomopo-
JIOTYAA, MY/IBTYPE3UCTEHTHOCTD, YIbTPACTPYKTYpa
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MULTI-RESISTANCE CANDIDA
AURIS YEAST CELLS
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In the present paper the data about the morphology and ultrastructure
of C. auris (PKIIT'Y-1821) yeast cells growing in vitro were presented.
Differences of multi-resitant strain Candida auris from another species
of genus Candida, including resistant, consist in: 1) small cell sizes in
combination with thick cell wall and small diameter of scar(s); 2) presence of
several scars in the composition of cell wall; 3) presence of the extracellular
lipids «halo» in the mature yeast cells. The new way of secondary using
of storage lipids of mature yeast cells carried out with the participation of
vacuoles was described.

Key words: in vitro, Candida auris, culture, morphology, multi-
resistance, ultrastructure
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INTRODUCTION

Candida auris is an emerging multidrug-resistant fungal
pathogen causing nosocomial and invasive infections
associated with high mortality rate [1]. The first C. auris
was isolated from the external ear canal of a patient in
Japan in 2009 [2]. It was an emerging multidrug-resistant
pathogen that was difficult to identify using traditional
biochemical methods. C. auris has been recovered in
samples from blood, catheter tips, cerebrospinal fluid,
bone, ear discharge, pancreatic fluid, pericardial fluid,
peritoneal fluid, pleural fluid, respiratory secretions
(including sputum and bronchoalveolar lavage), skin and
soft tissue samples (both tissue and swab cultures), urine,
and vaginal secretions. Clinically, it has been implicated as
a causative agent in fungemia, ventriculitis, osteomyelitis,
malignant otitis (including otomastoiditis), complicated
intra-abdominal infections, pericarditis, complicated
pleural effusions, and vulvovaginitis [3]. The data of the
morphology of C. auris yeast cells are very important and
may shed light on the nature of its multidrug resistance.
Thus, the aim of the present paper was to investigation the
morphology of this species in vitro growing cultures of C.
auris by using light- and transmission electron microscopy
(TEM).

MATERIALS AND METHODS

The Candida auris Satoh & Makimura strain
PKIIT'Y-1821 (Russian collection of pathogenic fungi)
was isolated for the first time in Russia from the blood of
patient in 2017. C. auris was identified by MALDI-TOF
mass spectrometry and DNA sequencing [4]. The strain
was cultivated for 10 days in Sabouraud’s medium and wort
agar at 37 °C. The morphology of cultures was investigated
on stereoscopic microscope Zeiss Stem 2000. The yeast cells
structure was observed on Leica DMLB and Axio-images.
Z1 (Carl Zeiss) light microscopes with Nomarski optics.
For transmission electron microscope (TEM), different
part of fungal colonies were fixed in 3% glutaraldehyde
for 3 h and post-fixed in 1% osmium tetroxide for 10 h.
according to the technique described earlier [5].

The ultrathin sections were cut with a glass knife and
stained with uranyl acetate and lead citrate. Finally, the
sections were observed in JEM-100 SX TEM (JEOL, Tokyo,
Japan).

RESULTS AND DISCUSSION

Colony characteristic. The average diameter of fungal
colony after 10 days of growth at 37 °C on the Sabouraud’s
medium was 3,5 cm (Fig. 1 a), and on the wort agar - 3,5
x 4,0 cm (Fig. 1 b). Colonies were cream-colored, smooth,
opaque, soft. On the periphery, the thin rim was present.
The colony edge was fair.

Microscopy. During the using routine microscopy (Fig.
1 ¢) and with Nomarkski optics (Fig. 1 d-g) the yeast cells
were ovoid (3,0 x 4,0 um), ellipsoidal (2,0-3,3 x 2,4-5,0 pm)
to elongated and colorless. Yeast cells were single, in pair or
in small groups. Budding cells were abundant (Fig. 1 d-g).
Pseudomycelium was absent. Germ tubes were not formed.

Ultrastructure of the yeast cells. The sizes of C. auris
mature yeast cell were in 2-3 times smaller in comparison
with C. albicans [5, 6]. The fixation of different cells types
of Candida spp. was very difficult that we explain this fact
by the presence of pigments in its cytosol which absorb
fixatives [5, 7, 8, et al.]. In this investigation, we also
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Fig. 1. C. auris colonies after 10 days cultivation on Sabouraud’s medium (a) and wort agar (b). Light microscopy of C. auris yeast
cells: on wort agar (c) and Sabouraud’s medium (d - g). Explanation for this and another figures: Bd — bud, BYC - budding yeast
cells, CW - cell wall, Hp - hyphae, LI - lipid inclusion, MC — mother cell, N — nucleus, P — plasma membrane, T - tonoplast, FL -
flexible lipids, FLI - flexible part of lipid inclusion, V - vacuole; YC - yeast cell(s).
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Fig. 2. Ultrastructure of in vitro growing yeast cells of C. auris.
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obtain the medium quality fixation of C. auris yeast cells
but we were lucky that independent of this situation may
study the mechanism of extracellular lipids origination.
The presence of ring from extracellular lipid (Fig. 2 a, b,
arrows) the imped the shooting the ultrathin sections so
that they destroyed under TEM electronic beam. Thus, we
must produce the sections shooting under TEM practically
in dark field of vision and that use special conditions for
negatives manifestation.

In the central part of the growing yeast cell, one
nucleus (1,0 x 1,2 um) with highly level of chromatization
was present (Fig. 2 a, ¢). It is known that for fungi typical
interphase nucleus were with lower level of chromatization
and lower level of condensed chromatin which correlated
with lower number of chromosome [9]. According the data
Finn T. with co-authors. [10] for C. auris was typical the
haploid genome. The higher level of interphase nucleus
chromatization in yeast cells of C. auris can be caused by
the large number of chromosomes in comparison with
another candida species. However, for decision of this
question needs further investigation.

In the mature (after completion of growth) yeast cells,
the main volume was occupied by one large storage lipid
inclusion (Fig. 2 d). Large vacuole was present in growing
cell (Fig. 2 c), but several small vacuoles were present in
mature ones (Fig. 2 d, h, i-m, o, q). The vacuolar content
was filled with uniformly distributed fibrillar-granular
materials, whose presence gives them a specific appearance.

The cell wall of C. auris mature yeast cells was in twice
more thick (0,5-0,6 pum, fig. 2 e, ) than in C. albicans (0,3
um) [5] and consist of two layers: outer thin dark layer
(0,05-0,07 um) and inner thick layer (0,45-0,53 pm) with
moderate electron density. There are variable numbers of
scars (from 1 to 3) on ultrathin sections in composition
of yeast cell wall. We revealed several topography of scar
localization (Fig. 3): apical (a), lateral (near apex) (b),
apical-lateral (c) and apical-double lateral (d). For the yeast
cells of another medically important Candida species were
typical presence of one apically localized scar [4, fig. 2 g].
Sometimes we observed the simultaneous development
2-3 buds and daughter cells by one mother yeast cell
These morphological peculiarities give our species «carte
blanche» in sense to win the space during the surface
colonization and subsequent invasion in tissue.

The mean scar diameter in the C. auris mature yeast
cells was (Fig. 2 f) two times small (0,12 um) than in C.
albicans (0,24 um, fig. 2 g). It may be explained by small
sizes of C. auris yeast cells. The scar in yeast cells of both
species separated from cell walls with special «ring» which
were 0,10 um wide in C. auris (Fig. 2 f, arrows) and 1,15 um
—in C. albicans (Fig. 2 g, arrows). In this area of cell wall
microfibrills were localized more loosely and this part of
cell wall were more plastic so that the development of bud
becomes possible. In C. albicans this «ring» was more light
(Fig. 2 g, arrows), but it was moderate electron density in
C. auris (Fig. 2 h, arrows). In our opinion, the scar «ring»
was very vulnerable part of yeast cells wall for penetration
of antifungals. More small area of scar «ring» in the C.
auris yeast cells and thick wall made them more resistant in
comparison with C. albicans.

The specific peculiarity of the structure of mature yeast
cells of C. auris was the presence of extracellular light lipids
«halo» (Fig. 2 a, b, arrows) or capsule with flat outer surface
and thickness form 0,9 to 1,5 um, which is 3,0-3,5 times

thicker than cell wall.

Fig. 3. Diagram showing the scar(s) topography in C. auris yeast
cells. a - apical, b - lateral, c — apical-lateral, d - apical-double

lateral.
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Fig. 4. Diagram showing the mechanism of formation of
external «halo» from the secondary using of storage lipids of
mature yeast cells C. auris.

We revealed the fine mechanism of the extracellular
lipids origination in C. auris yeast cells. In mature yeast cells,
the main volume occupied the large lipid inclusion (Fig. 2
d, 4 a). In this stage the volume of vacuole was significantly
reduced. Several flat vacuole(s) localized between the
large lipid inclusion and cell wall (Fig. 2 d, 4 a). Vacuole(s)
«envelope» the lipid inclusion (Fig. 2 d, 4 a) and were in
tight contact with them. Over time, the solid lipid inclusion
passes into more flexible form (Fig. 2 h-m, q, arrowheads,
4 b, black coloring). This process of «soffening» may pass
in periphery or inside lipid inclusion (Fig. 2 h-m, g, 4 b).
Part of vacuole(s) cover the flexible (more light «gold like»
on ultrathin sections) part of lipid inclusion (Fig. 2 h-j, 4 b,
c) and by way which similar with autophagy absorbed the



part of lipid inclusion (Fig. 2 k, head of arrow, 4 d). Then
by way of the exocytosis part of flexible lipid from vacuole
appear in periplasmic space (Fig. 2 n, p, g, arrows, 4 ) and
migrate through cell wall (Fig. 2 g, 4 f) on its surface (Fig.
2 a, b, arrows, 4 g). Soon the separate lipid globules on
the yeast cell wall surfaces flow together and form unique
light «halo» which is in early stage of development may be
asymmetrical in thickness (Fig. 2 a) so that the process of
migration of flexible lipids from internal part of cell to the
surfaces of yeast cell wall was asynchronous.

Thus, in C. auris yeast cells we revealed the unique
mechanism of secondary using the internal cellular storage
lipid inclusion for external lipid «halo» production, which
presence may be very important for its possible protection.
The presence of extracellular light lipid «halo» also: 1)
increased the adherent properties of our objects during
the biofilm formation and in a whole biofilm resistance;
2) will create a problem for host cells of immune system.
Contrary with external polysaccharide capsule in yeast
cells of Cryptococcus neoformans [11, 12] extracellular light
lipid «halo» in C. auris developed only in mature cells.
According to the difference in the chemical composition
this two cytological external cells attributes typical for some
species of pathogenic fungi it was evident that lipid capsule
was more resistant in comparison with polysaccharide one.

It was important that in filamentous fungi [S.
apiospermum: 13; S. aurantiacum: 14] in the synthesis of
external lipids was involved the tubular smooth tubules
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of endoplasmic reticulum. Before we expect [13, 14]
that the external lipids in this last species may contain
pigments which determinate the colony coloring.
Perhaps external lipids in this species demonstrated their
high level of resistance also. As a rule, during fungal
morphogenesis the storage lipids inside cells were used
during germ tube or mycelium development, conidia
and spores germination. But as a rule, they disintegrated
and disappeared during fungal cells senescence. Thus, we
revealed very «economical» type the secondary using of
storage lipids which pass by way new type of «secretion»
with participation of vacuoles. Perhaps, this last one was
typical for another yeast cells, especially pathogenic.

CONCLUSION

The data of present work allow considering that C.
auris yeast cells multi-drug resistance may be caused by
the complex of its features: 1) small sizes in combination
with thick cell wall and small diameter of scar(s); 2)
several scars in the composition of cell wall; 3) presence
of the extracellular light lipids «halo» in mature yeast
cells. But in our opinion, the last characteristic was the
main in the understanding of its higher level of multi-
resistance. Perhaps the presence of external «halo» from
lipids represents the essential barrier for penetration of
antifungals and set problem of elaboration of destroying
the drug. However, it was unknown what following cellular
mechanism of resistance may «use» yeast cell.
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IIpoznosuposanue meueHuss U UCX0008 UHBA3UEHO20 ACHEP2UTE3A
(MA) sensemcs akmyanvHbiM 60NPOCOM, 6 PeUUeHUL KOMOPO20 HeMAyHo
ponv ydensatom eenemuueckum axmopam pucka. Vnmepgpepon-zamma
unoyyubenvhoiii npomeun 10 (IP-10), kooupyemoii eenom CXCLI0, yua-
cmeyem 6 a0AnmMuUBHOM UMMYHHOM Omeeme 4eno6eKka, a norumMopdHoie
sapuanmuvl CXCLI10 accoyuuposanvl ¢ puckom 603HUKHOBEHUS U Msxice-
CMbI0 MeveHUs HEKOMOPbIX UHPEKUUOHHDIX 300071e6aHUTL.

B uccnedosarue sxniotero 178 0HK02eMAMON0ZUHECKUX NAUUEHINOB C
npusHakamu nopaxerus neekux. Ipynny I cocmasunu 86 6onvrvix VA, 6
epynny Koumpons exmouuny 92 nayuenma, y komopuvix VIA 6vin uckmio-
ueH 6 X00e 00cn1e006aHUS.

B x00e Hauiezo uccned08anus Mol OueHUnU GyHKUUOHANbHOE 3HAUe-
Hue 00HOHYyKIeomuoHvix nonumopdpusmos (OHII) G-135A (rs56061981) u
A-1447G (rs 4508917) npomomopHoti o6nacmu zena CXCLI10 u ux 8xknad 6
passumue VIA neekux y 0HK02eMAMOon02Udeckux 00NIbHbLX, 4 maKice onpe-
Oenunu npeononazaemyio 2eHemu4ecKkyo OemepMuHanmy, 6UTIOULYI0 Ha
npodykuuto IP-10 6 coleopomke Kpos.

IIpu cpasHenuu uacmomvl 6cmpe4aemMoctny 2eHOMUN08 U anneneti
Mbl He 0GHAPYHCUNIUL O0CTNOBEPHDLX PasTuHULi Men0y 6omvHoimu VIA u 2pyn-
noit koumpons. Tomosueomnouii zenomun GG duxozo muna (rs56061981)
3HAYUMENbHO NPesanuposan 6 00eux U3ydaemvix epynnax, 1moz0a Kax
ona rs4508917 ommeuany npesanuposaie 2emepo3uzomHoz0 2eHOMU-
na AG. Yacmoma ecmpeuaemocmu munopHozo annens A (rs56061981)
8 2pynne OHKO2eMAMON02UHeCKUX NAyuenmos 6e3 2pubkosoii unperxuuu
cocmasuna 0,04, umo coénadaem ¢ 4acmomoii Ons Esponeiicxoti nony-
nAUUY 6 yenom. B xode uccnedo8anus Mol ycmanoBUU, UIMo annenvHble
sapuanmut G-135A (rs56061981), nofsubumomy, He BIUAI0M HA yPoBeHd
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IP-10 6 coteopomie Kposu, XOMs NPUcymcmeue aniens A accoyuupyemcs
€ He3HAUUMENLHDIM NOBbIULEHUEM CbIBOPOINOUHO20 XeMOKUHA, 10204 KAK
Hanu4ue MuHopHoz2o annens —1447G (rs4508917) cesizano ¢ 0ocmosepHo
6bonee svicokumu konyenmpayuamu IP-10 6 coisopomie Kposu.

Pacwuperue usyqaemuvix epynn nayuenmos u OHII npomomopHoil
o6nacmu CXCL10 nozsonum cmpamuguyuposams pucku VIA ¢ 6onvuieit
docmosepHocmuio.
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Predicting the course and outcomes of invasive aspergillosis (IA)
is an important issue in which a significant role is given to genetic risk
factors. Interferon-gamma-inducible protein 10 (IP-10) encoded by the
CXCL10 gene is involved in the adaptive immune response of humans, and
polymorphic variants of CXCL10 are associated with the risk and severity of
certain infectious diseases.

The study included 178 oncohematological patients with signs of lung
damage. Group I consisted 86 patients with IA, 92 patients were included in
the control group, in whom IA was excluded during the examination.

In our study we evaluated the functional significance of single nucleotide
polymorphisms (SNPs) G-135A (rs56061981) and A-1447G (rs 4508917) of
the CXCL10 gene promoter region and their contribution to the development
of lung IA in oncohematological patients, and determined the expected
genetic determinant affecting the production of IP-10 in serum.

When comparing the frequency of occurrence of genotypes and alleles
we did not find significant differences between patients with IA and the
control group.

The wild-type gg homozygous genotype (rs56061981) significantly
prevailed in both study groups while the predominance of the heterozygous
AG genotype was noted for rs4508917. The incidence of minor allele A
(rs56061981) in the group of oncohematological patients without fungal



infection was 0,04 which coincides with the frequency for the European
population as a whole.

In the study we found that allele variants of G-135A (rs56061981) do
not appear to affect serum IP-10 levels although the presence of allele A is
associated with a slight increase in the serum chemokine, while the presence
of minor allele-1447G (rs4508917) is associated with significantly higher
concentrations of IP-10 in serum.

The expansion of the studied groups of patients and SNPs of the CXCL10
promoter region will allow stratifying the risks of IA with greater reliability.

Key words: invasive aspergillosis, oncohematological patients,
genetic risk factors, single nucleotide polymorphism, immune response,
interferon gamma inducible protein 10, CXCL10

BBEAEHUE

Mukpockomdeckue rpubdsl popa Aspergillus — camnpo-
OBl MMEIOT LIMPOKOE IIOBCEMECTHOEe PpacIpOCTpaHEeHMUe.
PasMHOXaACh 6eCHONBIM IIyTeM, OHM BBICBOOOXAIOT
TBICAYY KOHUAMI (CIIOp) B OKPY’KaoOUIyIo cpemy. Marnbrit
pasmep kouupuit Aspergillus spp. (amamerp — 2-3 MKM)
HO3BO/IAET VM IIPOHMKATh ITTyOOKO B PeCHUpPaTOPHBIN
TPaKT ¥ JOCTUTATD a7IbBEOI. Y 3[[OPOBBIX TIOfell KOHUANN
IUIeCHEBBIX TpUO0B 3G (eKTUBHO YHALAIOTCA 3a CYeT Me-
XaHU3MOB MYKOLVIMAPHOTO KIMpeHca U 9P QeKTUBHOro
MMMYHHOro oTBeTa. OffHAaKO TP HaPYIIEHN) UMMYHHOTO
6apbepa yemoBeKa aclepruIIbl MOTYT BeCTH cebs Kak Oll-
MIOPTYHMUCTUYECKIIE TTATOTeHBI, IlepeXxons K GpaKyIbTaTuB-
HOMY MM OO/IUTaTHOMY IapasUTU3MY.

VIHBasuBHBI aclepruiies — yrpoykamwuiee >XU3HU
nH}pEKUMOHHOe TPUOKOBOE OCTOXKHEHIE, BO3HUKAOIEe
HPEUMYIIECTBEHHO Y VMMMYHOKOMIIPOMETVPOBAHHBIX
711, GONBIIYI0 YaCTh KOTOPBIX COCTAB/IAI0T OHKOTeMaro-
norudeckye 6ompHble [1-3]. VI3BecTHO, 4TO B IaToreHese
VIA BaxxHasd po/ib NPUHAJIOKUT U3MEHEHMAM MMMYHO-
JIOTMYECKOM peaKTMBHOCTU. 110 MaHHBIM pas3IN4YHBIX KC-
ClIefloBaHMil, Haubo/blllee 3HAUEHNE MMEIOT HapyIIeHVs
MeXaHU3MOB aJallTMUBHOIO VIMMYHHOTO OTBeTa, a MIMeH-
Ho muddepenumposku HamBHbIX CD4+ T-mumdornuton
B pasnmnunble knoHbl T-xenmepo (Th), rak xax mMeHHO
ux OajaHC OIpeNieNsieT TeYeHne I VCXOJ TPUOKOBBIX MH-
¢dexuuit. ITUTOKMHBI — KIIOYEeBBbIE PETY/IATOPbI IMPOBOC-
naiurenbHoro (Thl) u mporusoBocnanurensHoro (Th2)
MMMYHHOTO oTBeTa. [lucperynanus GamaHca LMTOKMHOB
Th1/Th2 u nepexopn x Th2 uMMyHHOMY OTBeTy OKa3bIBa-
10T 3HAYUTE/IbHBII BK/IAJ] B PasBUTHE U HEO/IarOMPYTHBII
ucxon VIA [4-9].

HecmoTpst Ha usBecTHBle (AaKTOPBI PUCKAa PasBUTUA
acHepruwie3Hoil MHQeKLuy, Takyue KakK IOCTLUTOCTATHU-
YyecKkas HENTPOICHNU, JUINTENIbHBIN IIpUeM KOPTUKOCTe-
POWJOB MM UMMYHOCYIIPECCOPOB, YacTOTa passutus VA
y TALMEHTOB CO CXOXXMMU KIMHNYECKUMI P OSBICHUAMN
pasmnyHa. VI3BeCTHO, YTO MPefpacoIOKeHHOCTDb K pas-
BuTHio VA BkmodaeT B ce6a MHorue GakTOpBI, ¥ CPefu
HUX HEMaJIyl0 pO/Ib OTBOAAT TeHEeTUYEeCKOMY HOIUMOP-
($13My reHOB, KOAMPYIOMNX O€/IKIL MIMMYHHOI CIICTEMBL, B
TOM YIC/Ie XeMOKIHBI U IIUTOKMHBL. OCHOBY r€HEeTUIeCKO-
ro monuMopusMa, IPUBONALIETO K M3MEHEHUI0 (yHK-
IIMIOHAJIBHOCTU TeHa U (QEeHOTUINYECKUX XapaKTePUCTHUK
6esKa, COCTaBIIAIOT TOUCYHbIe HYK/ICOTHIHbIE M3MEHeHNA
IOHK - omnomykneorupguble momumopousmel (OHII) (ot
aHr. SNP - single nucleotide polymorphism) [10-14].

Vurepdepon-ramMma mHAyLMbenbHBIT IpoTerH 10
(IP-10), xomgmpyemblit reHoM CXCLI0, sBIsAETCS 4I€HOM
cemerictBa CXCa-XeMOKMHOB, KOTOpbI€ CTUMYIUPYIOT
MUT'PALVIO 1 aJre3MI0 aKTYBYPOBAaHHBIX T-xenepos 1-ro
tumna (Thl) mocpencTBoM CBsI3BIBaHMS CO CHEUMUIHBIM
petenitopom CXCR3 [15]. IP-10 cekpetmpyeTcsi [eH-

NPOBJNEMHbBIE CTATbW 1 OB30PbI

APUTHBIMM ¥ MaKpodarajabHbIMU KIeTKaMu, MHUINPO-
BAHHBIMIU DPA3IMYHBIMU MMKPOOPTaHM3MaMl, B MOMEHT
pacrosHaBaHusA T-muMdonnTamu crenuduuecKux aHTU-
renoB. Cekperusa IP-10 ycummsaercss IFN-y, BbIpaba-
ThiBaeMbIM Thl, ¥ IpOBOCHANUTEIBHBIMY LIMTOKMHAMU
IL-2, IFN-a, IFN-f, IL-27, IL-17, IL-23 [15]. V3BecTHa
pornb IP-10 B pasBuTuM MHQPEKIVOHHBIX IPOLIECCOB: YBe-
mndenne npopykuuy IP-10 npu onpepeneHHbIX yCIOBUAX
MOXKET CIHOCOOCTBOBATh 60J/lee BHIPAKEHHOMY PasBUTHIO
CUICTEMHOM BOCHA/INTEIbHOM pPeaKUu ¥ B 3HAYUTE/TbHON
CTeIleH) OTPaXaTb BOCIPUMMYUBOCTD K WMHQEKIVIAM.
[ToxaszaHo, 4TO NPy a/IeKBATHOM MMMYHHOM OTBETE Op-
raHM3Ma Ha TPUOKOBYIO MH(MEKLNIO TPOUCXOINUT JIeCATHU-
KpaTHoe HoBbllleHne yposHs IP-10 B CIBOPOTKE KpOBU
[16]. M3BecTHO, yTO TpaHcasanuu 6enka IP-10 3aBucsaT ot
TpaHCKpUNUMoHHOI akTNBHOCTY CXCLI0. IIpomMoTopHas
o6mactb rena CXCLI0 - pernoH, cofep Kalluii perysiTop-
Hble MEXaHU3MBI i1 TPAaHCKPUIILIMK T€Ha U IIOCTIeNyIo-
1Iell TpaHCANNY OenKa.

Ien CXCLI0 nokanusoBaH Ha Xpomocome 4q21. An-
nenpHble BapmaHTbl CXCLI0 acconumpoBaHbl ¢ pasyimd-
HOIT 9Kcrpeccun reHa u/mnn ap¢unurerom 6enka IP-10
k penentopy CXCR3. Ilokxasan Bxmag OHII CXCLIO B
PUCK pasBUTHA TaKMX MHGEKLIMOHHBIX 3a00/IeBaHMIL, KaK
reratut B [17], Ty6epkynes [18], uepebpanbHas Manapus
[19]. VinTepec uccnenoBareneit IpeCTaBISIOT HE TONMBKO
a/I7IeNIbHble BapMAHTBI KOAMPYIOIEel 4acTy TeHa, acCOLy-
MpOBaHHBIE C U3MEHEHUEM CTPYKTYpHI 6enka, Ho u OHII,
PacIonoKeHHble B HETPAHCIMPYEMbIX OOMAcTAX, Ihe 5'
PETVOH IpeCTaB/IAeT HabOMbIINIT MHTEPEC, TaK KaK OH
COZIEp>KNT pas3/INyHbIe CAMThI CBA3BIBAHVA TPAHCKPUIIIN-
OHHBIX (PaKTOPOB, PEryIUPYOMNX TPAaHCKPUIIINIO I'eHa
(Tpancisinmio 6enmka). BpUIO [OKasaHO, YTO MHAYKLMS
skcnipeccuyt CXCLI0 B BeHIpUTHBIX KIeTKaX IPOUCXOAUT
mo MAPK (ERK1/2, JNKu p38) u STAT1 nyTam BHyTpHU-
KJIETOYHOTO CUTHAJIVHIA, @ TeHeTUYeCKUII NoMuMopdusM
npoMoTopHoro pernoHa rena CXCLI10 BruseT Ha 9KCIIpec-
CMIO XeMOKVHA Yepe3 TPAHCAKTUBALMIO TPAHCKPUIIIIVIOH-
Horo ¢akropa NF-kB [18, 20]. Takum o6pasom, Tak Kak 5
PErMoH TeHa COTEPKUT KPUTUIECKUIT TOMEH TPAHCKPUII-
nronHoro KoHTpond, OHII, nokannsoBaHHbIE B JJaHHOI
o6mactu CXCL10, moryt BiusTh Ha copepxanue IP-10 B
CBIBOPOTKE KPOBU (MM OPOHXOAIBBEOISIPHOM CEKpeTe)
U pasBUTHE 3AIUTHOTO IMMYHHOTO OTBETa y MHPUIMPO-
BAHHOTO Ye/IOBEKa.

Llenb mccnenoBanns — OlleHKA BK/IAfa ajUIeIbHBIX Ba-
puanToB A-1447G (rs 4508917) n G-135A (rs56061981)
npoMoTopHOII obnmacty reHa CXCLI0 B pUCK pa3BUTUA
VA n ux BnuAHMe Ha KOHIeHTpanuio IP-10 B cboIBOpoTKe
nepudepudeckoil KpoBY OHKOTeMAaTONOTMYEeCKUX 6OMb-
HBIX.

MATEPUAJIbl U METO/ bl

B nacrosmee mccnemoBanme BKmoummm 178 oHKore-
MAaTOJIOTMYECKUX INALVE€HTOB C IPU3HAKAMIU IOPAKEHU
JIETKUX, BO3HMKIIMX B IOCTHUTOCTAaTMYECKOM IIepHOfie.
BonbHble mpoxopunu o6cnenoBanme 1 nedeHue B MUKO-
nmormdeckoit knuHuke HUV MemmumHCKON MUKOIOTUU
um. IT.H. Kamknna, ornenenun onkoremaronoruum I'BY3
«JleHUHTpaficKOil O0/IACTHO KIMHUYECKO OOJIBHUIIBI»
n HMUI onxonorun um. H.H. Ilerposa ¢ urona 2016 r.
no mioHb 2018 1. Pabota ¢ maumeHTaMu 6blIa IIpoBefeHa
B COOTBETCTBUM C STUYECKUMU TIOIOKEHUAMN XeTbCIH-
CKOM [eKlapauuy BCEMVPHOM MEAMIVHCKON accolya-
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uyn (World Medical Association Declaration of Helsinki)
(1964, 2013 - mompasku) 1 HarmoHanbHBIM CTaHAAPTOM
Poccuiickoit  ®epepauyy «Hapnexamasa KnMHMYecKas
npaxtuka» OCT P52379-2005.

Ipynny I cocraBumu 86 60mpHbBIX (48,3%), Y KOTOPBIX
B coorBeTcTBnu ¢ Kpurepusim EORTC/MSG 2008 r. 6511
IMarHOCTMPOBAH «BepoATHbI» VMA: myxunn — 44,3%,
JKEHIIMH — 55,7%, Bo3pacT — oT 9 o 75 ner (MeguaHa —
46+17). B KOHTpoOnbHyIO Tpymmy Bouum 92 manyeHTa
(51,7%), commocTaBMMEbIe IO BO3PACTY U TIOTTY, Y KOTOPHIX B
xofe 06cnenoBaHyA [uarHos VA ObUT MCKTIOUEH.

Marepuanom Ajist UCCTIE[OBAHUS CIyXWIa Tepudepu-
JyecKasi BEHO3Has KPOBb, 3a0paHHas B BaKyyMHbIE IIPO-
Oupku 6e3 aHTUKOAry/IAHTOB MIA MCCIENOBAHNUA CBIBO-
porku (yposas IP-10) u mpo6upxu ¢ 0,5 M S[ITA (pH 8.0)
B Ka4eCTBe aHTMKOATY/IAHTA [/ TeHeTUIEeCKOTO aHa/IN3a.
3abop 6momaTepuaa OCyIeCTB/I/IN IPY IOO3PEHUN HA
He6I0T MHEKIMOHHOTO MpoLecca ¢ MOpaXKeHNeM JIETKUX
(octpas ¢asa).

Onpeodenenue xonuuecmea 6enxa IP-10 6 cvieopom-
Ke Kpoeu IPOBOAWIN METOJOM MMMYHO(pEpPMEHTHOTO
aHanM3a C IPUMEHEHMeM KOMMEPYECKON TeCT-CHUCTeMbI
ELISA kit for CXCL10 (Cloud-Clone Corp, USA), uctons-
3ys ONTMMA/IbHble KOHLIEHTPAllUJ CTAHJAPTOB M aHTUTETI,
COIVIACHO MHCTPYKLUY IIPOM3BOAUTENSA HA IUIAHIIETHOM
¢oromerpe (HumaReader HS, Germany) npu ainHe BoJ-
HbI 450HM. Pe3ynbTaThl IpeCcTaB/IeHb] B T/ MII.

Hoenmugurxavyuro OHII rs4508917 u rs56061981 zena
CXCL10 ocyuiecTB/sI/I METOLOM aHaIN3a MOMUMOPPN3-
Ma JJIVHBL PeCTPUKIMOHHBIX PpparmenTos (IIJPD); pera-
NM3alyA MEeTORVKI IIpeiCcTaBIeHa B Tabmuie 1.

B kauecTBe MaTpuUbl peakUUM MUCIOAb30BaIM 25 HT
resomHoit [THK, BbIfjenieHHOI U3 JIEIIKOLUTOB mepudepn-
yecKoit KpoBu coneBbIM MeTopoM (Miller et al., 1988). Am-
wmyKaLnuio IpoBofuIu B 20 MK/ peaKklIOHHON cMeClH,
copepxkamteit 67 MM Tris-HCI (pH 8,8), 16,6 MM cynbda-
ta aMmMoHus, 0,1% TritonX-100, 2,5 MM MgCl, (Thermo
Scientific, CIIA), 2,5 MM kaxgoro dNTP (Thermo
Scientific, CIIA), o 25 oM npsmoro (For) u ob6patHoro
(Rev) mpaitmepa (Cunuton, Poccus), 1 ex akrTaq JHK mo-
nmumepasbl (brocan, Poccnst). YemoBus amrumbukarn:
HavasibHasA JeHaTypauns 3 MuH npu 95 °C; 36 IUKIOB IO
30 cex pu 95 °C - 30 cek, 30 cex mpy COOTBETCTBYIOIIEN
TeMIiepatype oTxura, 30 cex mpu 72 °C; 3aK/TIOUUTETbHBI
cuHTe3 npu 72 °C B TeyeHMe 5 MUH.

IHJOHYKIea3Hoe pacuiennenne 5 M I[P mpopykra
BBINOJIHA/IN C UCIIONb30BaHMEM 5 efi. akT. pepMeHTa pe-
crpukuun (Thermo Scientific, CIIIA) npu 37 °C B Tedenne
PEKOMEeHIOBaHHOTO BpeMeHy nHKybanun. Anamus [ITPO
HPOBONMIN IyTeM 3MEeKTPOPOPETNIECKOTO pasfe/eHs
B 6% NONMMaKpUIAMUTHOM Tejle B IPUCYTCTBUM MapKepa
monekynapHoi Maccol (Thermo Scientific, CIIIA) ¢ mocre-
AyIOLIel OKPACKOI OPOMICTBIM 3TH/VIEM U BU3Ya/In3alin-
e B YO-cBere.

Cmamucmuueckyio 00pabomky pe3ynvmamos ocy-
HIeCTB/IANM C HpMMEHeHNeM TIakeTa mporpammbl SPSS
Bepcus 21.0 (IBM, USA). OnpepenieHne cooTBETCTBIUS Ha-

6/1107jaeMOT0 pacIipeie/ieHIs YaCTOT TeHOTUIIOB PAaBHOBe-
cnto Xapan-Baria6epra B n3y4aeMpIX IPYIITIaX BBITOTHSIN
C TIOMOIIBIO TOYHOTO TecTa Puilepa, CpaBHEHME pacIpe-
TeneHnsA TeHOTUIIOB MEX/y TPYIIIaMI — C YICTIONIb30BAaHN-
eM Kpurepus X /I IpoBepKM CTaTUCTUYECKUX IMIIOTe3
0 BUfe pacupesienenus gaHHbIX npuMenany W-tect Ila-
nupo-Ymika. Tak Kak usydaemble IepeMeHHbIe (Komde-
cTtBO 6enka IP-10) mMenu cyijecTBeHHOE OTKIOHEHME OT
HOPMAJIbHOTO pacIipefie/ieHNs, CpaBHEHMe II0Kas3aTesei
MEXJy TpyNIaMy IPOBOAMIM IpY IOMOLIYM Helapame-
TPUYECKOTO KpuTepua MaHHa-YUTHM. YpOBEHb 3HauM-
MOCTH [Is1 BCEX MCIIONb30BAaHHBIX Kpurepues — p<0.05.
IToxasaTenu cpegHero ImpefCTaBAEHbl B BHUJI€ MEAVMAHDI U
HIDKHeTO 1 BepxHero keapruert (Lq+Hq).

PE3VJIbTATbl U OBCYXXAEHUE

VnBasuBHbIe TprOKOBBIe MHEKIVOHHBIE IPOLECCH,
BbI3BaHHBIE ONIOPTYHMCTUYECKMMI MMKPOMMUIIETAMI,
Jonroe BpeMs CYMTAIM IIPMMEPOM IIATONOTUM, B pasBU-
TUM KOTOPOIT TeHeTHYecK1e 0COOEHHOCTY OpTraHu3Ma de-
JIOBEKAa UTPAIOT HE3HAYMTENbHYIO POJIb IO CPAaBHEHUIO C
KIVHUYECKVM CTaTyCOM INalMeHTa (JUIUTe/IbHasA HelTpo-
IIeHNA) U MATOT€HHOCTBIO ¥ BUPY/ICHTHOCTDBIO 3TUO/IOI -
yeckoro areHTa. OfHaKo B HacTosAIee BpeMs JOKa3aHo Cy-
1leCTBOBaHMEe MH/VMBUYATbHbIX PA3INMYNIl B OTHOLIEHUN
9YBCTBUTETBHOCTY K I'PMOKOBBIM MHQEKIVAM, a TaKxkKe
0CO6EHHOCTelI KIMHIYeCKOl KapTUHBI 3aboneBanus [10-
14, 21], accouMMpOBaHHBIX C TEHETUYECKUM CTaTyCOM IIa-
nuenra. IIpoBefieHHOe McCenoBaHMe HA MOHO3MIOTHbBIX
OMMsHelaxX MOKa3ao, YTo Hanbojee reHeTUIECKN eTep-
MUHMPOBaHbI C BBICOKOJ KOHKOP/IAHTHOCTDIO C/IefyIolIe
VMIMMYHOJIOTMYeCKIIe TapaMeTphl: COflep>KaHue PerynaTop-
HbIX T-KJIeTOK U ypoBeHb XeMoknmHa IP-10 [22].

B pesymbprare IIMpOKOMACLITAOHOTO MCCIELOBAHMS
pucka passutus VA, B xofie KOTOPOro ObIIO CKPMHUPO-
BaHO 6O0JIbIIOE KOMMYECTBO T€HOB, KOJUPYIOUIUX IMTO-
KMHBI, XeMOKVHBI ¥ ux penenrtopsl (84 OHII 6butu mpo-
aHa/IM3MPOBaHbI), ObIa IIOKa3aHa 3HaYMMasi aCCOLMAIINA
TOJIBKO [LS1 TPeX MonMuMOpQHbIX MapkepoB rena CXCLI10
(rs1554013, rs3921, rs4257674). Ilpu MOCTIEAYIOLIEM Ia-
IVIOTUITHOM aHa/mu3e ObIIa ITOATBEPX/EHa POJIb JAHHBIX
OHII B pa3Butuu rpubKOBOI ATONOTUN 1 BBISIB/IEHO, YTO
rarwtotunt CGAG (rs1554013 (11101 C/T), rs3921 (1642
C/G), rs4859588 (908 A/G), rs4257674 (-1101 A/G)) aBns-
eTCsI TAaIUIOTUIIOM BBICOKOTO pucka passutus VA [16]. Or-
MeTuM, uro OHII, Boutenne B mpe/T0>KeHHbII ralIOTUIL
BBICOKOTO pucka VA, moKanusoBaHbl IPeUMYILIECTBEHHO B
KOIMpYIOlLeil 00/IacTy TeHa, 3a UCKIIoYeHreM 15s4257674.
Kax oTMeueHO Bblllle, He MEHBIIYIO POIb B AUCHYHKIVIAX
OernKa, aCCOLUMPOBAHHBIX C T€HETNYECKUM HOMMOpPdus-
MOM, OTBOZIAT HOMMMOP(HBIM BapMaHTaM HeTpPaHCINPY-
eMBIX O0JacTell reHa, BAUAIONINX Ha €ro TPAHCALUI0 U
IIOCIIERYIONIYIO TPaHCAYKIMIo Oenka. Kpome Toro, cexpe-
A IP-10, mapynupyemas IFN-y, reHeTndeckn getepMun-
Huposasa: reabl CXCLI0 u IFNG GyHKIMOHA/IbHO B3an-
MOCBSI3aHbL: B IpoMOTOpHOIT obmactu CXCLI10 Mexpy HY-
KIeOTUAHBIMM TTo3uuysaMu -2002 1 -930 o6Hapy>keH caiT

Tabnuya 1
Detanuzauusa metoamku aHanusa OHI
MocnepoBatenbHOCTL T omxura npaiimepoB | Bpems uHkyGauuu ! Pa3mep npoaykra
OHR npaimepos (5°-3°) ce C 3HO0-HYKNea3on SHAo-Hykneasa peakuuu (n.0.)

rs4508917 For: ttggtcagggaatggaaaag 55 30 MH FastDigestSacl (Thermo A=290

-1447A>G Rev: cggtttcccacagctaattc Scientific, #FD1134) G=145+145
rs56061981 For:tgaaattaagttttgccacga 48 12-16 vacos Bsp1191 (BstBI) (Thermo G=61+62

-135G>A Rev: tgaaattaacttttgccacga Scientific, #ER0121) A=123
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MIOTEHIIMATbHO HeraTuBHOI perynanun IFNG.

B xope Hamreit paboTbl MBI M3YYMIN MONMMOpPQHbIE
BapMaHThl IIPOMOTOpHON o6macTu rewa CXCLIO, acco-
LMMpOBaHHbIE PaHee C PUCKOM PasBUTUs HEKOTOPBIX MH-
(eK1IVOHHBIX 3a00/IeBaHMI, HO UX PO/Ib B (POPMUPOBAHIN
V1A e Obu1a nsy4deHa. Mbl IPeIIONOXI/IN, YTO OHM MOTYT
B/IMATD Ha ypoBeHb [P-10 B CbIBOPOTKe KPOBM U OBITH Map-
kepamu VA.

Pacnipenenenne renotunos mno rs4508917 u rs56061981
reHa CXCLI10 B mccreyeMbIX IpyIax (OHKOTeMaTOIOIN-
geckue OONIbHBIC C «BEPOATHBIM» VIA ¥ maulMeHTHI C uC-
K/TI04eHHBIM VA (KOHTpOJIbHAA TPYIIIIA)) COOTBETCTBOBAIO
paBHOBecuio Xapau-Baitn6epra. JJoCTOBEpHBIX pasmmymin
B YacTOTE BCTPEYAEMOCTM TEHOTHUIIOB M ajjIefiell MEXTy
IPYINON ALMEHTOB ¢ VIA U rpyImoit KOHTposLI 0OHapysKe-
HO He ObIIO, JaHHBIE TIPECTAB/IEHBI B TabMuIIE 2.

Tabnuya 2
Pacnpepenenue reHotunos (yactota) OHIM G-135A n A-1447G
Mexay rpynnamm OHKOremaTonorMyeckux naLumeHToB ¢
BeposTHbIM MA 1 Ge3 (KoHTponb)

OHKOrematonornyeckue ﬂaLlVleHTbl
OHMNCXCL10 | «BepositHbIi» A | auarHos WA uckniodeH | X2, p value
(n=86) (n=92)
G-135A (1556061981)
€ 82 (0,96) 84 (0.91) )
GA 40,04 8(009) X2z he
= - - p>0,

G allele 168 (0.98) 176 (0.96) X2 =112
Aallele 4(0,02) 8 (0,04) 0=0,289
A-1447G (s 4508917)

AA 34 (0,395) 36 (0,39) 3

AG 49 (0,57) 53 (0,58) X2

GG 3(0,035) 3(0,03) P=,
Aallcle 117 (0,68) 125 (0,68) ¥2=0,003
G allele 55(0.32) 59(0,32) 0=0,986

Tomosurotusiit renotun GG gukoro Tuna (rs56061981)
3HAUYNTEJIBHO IPEBaIMpPOBal B 00euX M3ydaeMbIX IPyII-
rmax, Korja Kak jyist rs4508917 Habnmromany npeBannposa-
HIUe TeTepo3uroTHoro resoruna AG. Panee 6b110 Iokasa-
HO, 4T0 AG reHoruII (rs4508917) accounmpoBaH ¢ pucKoM
pasBuTtua Manapun. IlanumenTtsl, Hecyuie G-amienb B
reTePO3UTOTHOM IOMIOXKEHUM, C 6OJIbIel BepOATHOCTDIO
ObUIM TIOJBEP)KEHBI Pa3BUTUIO MH(MEKIMOHHBIX MPOIiec-
coB [19]. Onnako B paboTe, MOCBSIEHHOI F€HETUIECKUM
acmeKTaM IIaToreHe3a TyOepKysiesa, ajjIe/IbHble BapJMaHTbI
rs4508917 He acCOLMMPOBAIUCD C PUCKOM Pa3BUTHUA 3200-
nesanud [18].

OnpefenieHHO [J0OKa3aHO, 4TO CYIIECTBYIOT IIOMIYJIA-
LIMOHHBIE pas3/iuyusA B paclipefie/IeHN) MUHOPHBIX ajlle-
neit usyqaempix OHII. Yacrora BcTpedaeMocTu aniens A
(rs56061981) B rpymie OHKOIeMaTOMTOTNYECKIUX GOMTbHBIX
6e3 rpubKoBoiIt maronoruu coctaBmna 0,04, 4To coBHagaeT
¢ 4acToTol 1A EBponerickoil NONynALnUM B 1IeI0M, TOT-
Ia Kak Jjis A(bpMKaHCKOIZ n Kurarickoil monynAnuyu oHa
3HAYMTENNbHO BhIIIe U coctaBnseT 0,1, a mia Mugnitckoin
nonymanun — 0,2 [19, 23]. B pabore, mpoBefeHHOIT Ha
KOTOpTe MHAMICKUX MallVIeHTOB, ITOKa3aHa ero polb Kak
IMPOTEKTUBHOTO ajljieisl Pa3BUTHA MANAPUM Y JINLL SKEH-
ckoro nona. ITo pesynbraraM Hallero aHanusa, anaenb Ay
JINII C «<BepOSATHBIM» VA BcTpedascsa B 1Ba pas3a HIDKE, YeM
Y OHKOT€MAaTOJIOIMYeCKUX OO/IbHBIX, BOLIEALUINX B TPYIITY
KOHTPOJIA, HO HM3Kas 4aCcTOTA ero pacmpenenenns B EBpo-
MeJICKOI MOMy/ALNY, IO BCeil BUAMMOCTH, He TIO3BOJAET
TOCTUYb CTATUCTUYECKYU 3HAYMMBIX Pe3y/nbTaToB. YacToTa
BCcTpeyaeMocT MyuHOpHOro autenst G (rs4508917) 6wuta
OIMHAKOBOI MEXJY aHa/IM3MPYEMBIMU TPYIIIAMM U CO-

NPOBJNEMHbBIE CTATbW 1 OB30PbI

BIIa/lajla C YaCTOTHBIMM IIOKa3aTenaMu i1 EBporneiickoit
monynsanuy [23, 24].

B HacrosIee BpeMsl aKTMBHO OOCY>KHAIOT IeHepHbIE
pasnnuus B paclpesesieHny anienbHbix Bapuanto OHIT
npomoropHoro pernona resa CXCLIO n yposHa IP-10 B
CBIBOPOTKE KPOBM: MY>KCKOJM IION PacCMaTpMBAIOT KaK
dakTop pucka pasBuTus MHQEKIVOHHBIX IIPOILECCOB,
acCOLMMPOBAHHBIN C TOBBIIIEHHON CeKpeluell JaHHOTO
xeMoKyHa. OnupasAch Ha 3TU JaHHbIE, Mbl IIpOaHaINU3U-
poBanu pacnpepgenenue reHoTunos rs4508917 B rpymmnax,
pasHe/leHHBIX IO TeHJEPHOMY IHpuU3HaKy (Tabm. 3 u 4),
pacopenenenune and rs56061981 ms3-3a HM3KOM 4YacCTOTbI
BCTPe4aeMOCT! MMHOPHOTO ajjiefis He IpefiCTaBlIeHo.

Tabnuya 3
Pacnpepenenue reHotunoB (Yactota) OHIN A-1447G mexay
rpynnamy OHKOreMaTonorn4yecknx NaLneHToB MyXCKOro nona ¢
BeposTHbIM UA 1 Ge3 (KoHTponb)

OHKOoremaronoruyeckune nauneHTbl
OHNCXCL10 «BeposiTHbINY WA (n=38) %g:g: (Vrlégl;:) X2 p value
A-1447G (rs 4508917)
S 0053 sel0sg | 1251
GG - 1(0,02) '
Tabnuua 4

Pacnpepenenue reHotunoB (Yactota) OHIM A-1447G mexay
rpynnamm oHKOreMaTonoryeckux naluMeHToB KEHCKOro nona ¢
BeposTHbIM MA 1 Ge3 (KoHTponb)

OHKOreMaTomnorM4eck1e NaLneHTbI
OHMNCXCL10 | «BepositHblit» MA | auarHos WA ucknio- | X2, p value
(n=48) YeH (n=35)
A-1447G (rs 4508917)
AA 16 (0,333) 14 (0,40) _
AG 29 (0,604) 19 (0,54) X223
GG 3(0,063) 2 (0,06) P=s

ITo pesynbraram Hamreir paboThI pacIpefie/ieH1ie TeHO-
TUNOB 1s4508917 MeXy OHKOTreMaTOIOTMYECKMMIL Ty
eHTamu ¢ VA u 6e3 rpu6KoBoIl aTonorun (KOHTPOIbHAA
TpYyIIa) Y /ML 5KEHCKOTO M MY>KCKOTO IIOJIa JOCTOBEPHO
He pasNyanoch, HO ObUIO IIOKa3aHO IIpeBaTMpPOBaHME
MUHOpPHOTO ajyiend G B TOMOSUTOTHOM COCTOSIHMU Y JINI]
xeHckoro nona (X2 = 3,361, p=0,067), 4To CIy>KUT ITOKa3a-
TelleM BO3MOXKHBIX Te€HJePHbBIX PasINdMAX B pacIperene-
HIV T€eHOTUIIOB 1$4508917 BHYTpU IOIy/IALMIA.

HecMmoTps Ha nonydeHHble MTOTIOKMUTEbHbIE aCCOLMA-
LMY MEX/Ty TeHeTUIeCKMMIY BapMaHTaMy IIMPOKOTO CIIeK-
tpa renoB untoknHoB (CXCL10, IFNG, IL1A, IL1B, ILIRN,
IL4, IL4Ra, IL10, IL12B, IL15, IL23R, TNFR1, THFR2) n
IIpefpacloNoKeHHOCTbIo K VA [4-14], oTcyTcTBUe HOA-
TBepXK/eH1sI (PYHKIMOHAIBHOTO 3HAYEHNS /I/IeIbHBIX Ba-
PMAHTOB, aCCOLMUPOBAHHBIX C puckoMm VA, He 1mo3Bons-
€T CJieNlaTh OIIpefie/IeHHbIe BRIBOADI O BK/Iafle M3YYE€HHbIX
OHII. ®ynknuonanbHbii ananms ramnotuna CGAG rena
CXCLI10 mokasanm, 4YTO He3pesble NEH[PNUTHBbIE KIETKH,
Ky/IbTUBMPYeMble COBMECTHO C KOHUAUsAMU A. fumigatus,
HOCUTENM TAIUIOTMIIA BBICOKOTO pucKa passutua VA
CGAG, BbIpabaTbIiBajy 3HAYUTEIBHO 60/Iee HU3KME YPOB-
Hu IP-10 o cpaBHEHUIO ¢ JeHAPUTHBIMI KIeTKaMI, Me-
oMy rarroTull rena CXCLI0 pukoro Tuma [16].

B xofie HalIero ncCIefOBAHNUS MbI OLIEHIIN (PYHKIILO-
HanbHOoe 3HaueHre OHIT G-135A (rs56061981) u A-1447G
(rs 4508917) nmpomoTtopHoit obmactu rena CXCLI10: ycra-
HOBIW/IM QACCOIVATUBHYIO CBA3b MEXJY HOCUTEIbCTBOM
OTIpe/ie/IeHHBIX TeHOTUIIOB U ypoBHeM IP-10 B cpiBOpOTKe
kposu nauyeHToB (Puc. 1).
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=135 G=A

150.0+ p=0.718

- 100.0

50.0

Ypopens IP-10 B ceigoporke
KpoBn (nr/»mia)

0.0 T T
G/IG
lenoTHn:

Mepgunana (Lq+Ilg) 37.3 (23,7 58,6 (32.2+86,6)

-1447 A>G
p =0.027
" 150.01
=
2
S
22 100.0- —
=
=
L g
o z 50.0 1
o
=
2 J_
-
0.0 T
AlA AIG +G/G
lenoTHnB
62,6 (45,0+80,5) 71,8 (44,9+81,1)

Puc.1. BnnsiHne annenbHbIX BapMaHTOB NPOMOTOPHOro permoHa G-135A n A-1447G Ha konnvecTBo 6eska IP-10 B cbiBopoTKe
KPOBU OHKOreMaToJIOrMUYeCcKnx NaLMeHTOB C NMpr3HaKamy MOpaXKeHNs Nerkrx (6e3 feneHuns Ha rpynnbi).

Annenvuble Bapmantel G-135A (rs56061981), mo-
BUIVIMOMY, He BAMAIOT Ha ypoBeHb IP-10 B chIBOpoTke
KpOBM, XOTA TNPUCYTCTBUE anens A accouMMpyeTcs C
He3HAUUTE/IbHBIM IIOBBILIEHNEM CbIBOPOTOYHOTO XEMO-
KIHA, TOTJA KaK HanM4uume MWHOPHOTO amiens -1447G
(rs4508917) cBsi3aHO C JOCTOBEPHO HOJIE€ BBICOKMMI KOH-
yeHTpayyAmu IP-10 B cbIBOpOTKE KPOBMU.

ITpu pasgeneHun mMsydaeMbIX OHKOT€MATOIOTMYECKIX
IIAIMeHTOB Ha I'PYIIY KOHTPOJA U IAIVIeHTOB C IPUOKO-
BOIT MaHMq)eCTaumeﬁ NOCTOBEPHOCTb Pas/IMYUil MEXIY
annenbHBIMU BapuaHTamy rs4508917 B rpymie KOHTPONA
BO3pacTaeT, TOIAA Kak y nui ¢ VA, HecMOTps Ha He3Ha-
ynTenbHOe nospilieHne IP-10 B cbIBOpoTKe KpoOBY, CTaTH-
CTMYecKas 3HaYMMOCTDb yrpauusaerca (Puc. 2). [Tpuyewm,
ec/u OOJBbHBIX He pasfe/ATh 110 TeHOTUIIAM, B TPYIIIe C
VIA perucTpupyoTCcsi HECKOIBKO OOJIbliVie 3HAYEHNsI ChI-
BopoTtoynoro IP-10 (Puc. 3).

Y — -1447 A>G
Z
= =00
S 150.0 Jp=0032 | _
&
32 —
=< 100.0 1
=Y
&z
g | B =
e
> 50.0 "L — Al

0.0 T T T T

AJA AG +GIG AJA AlIG +G/IG
Medan (Lg=Hgq) 51,1 (41 4=68.3) 71,5 (31411458} 60,0 (433-760,03) 093 (46,5776
KOHTPOIL HA

Puc. 2. YposeHb IP-10 B CbIBOPOTKe KPOBY B 3aBCMOCTA OT
reHotmna A-1447G mexay rpynmnamy OHKOremaTosiormyeckmnx
naLmMeHTOB € BepoATHbIM VA 1 6e3 (KOHTponb).

Panee Mezger M. ¢ coaBTOpaMu IOKasaju, 4TO ypo-
BeHb IP-10 B CBIBOPOTKe KPOBY GOIBHBIX TIOCIIE aJIIOTEH-
HOJI TpaHCIIJIaHTALMY CTBOOBBIX K/IETOK C JJOKa3aHHBIM/
BeposATHBIM VA 6b11 B 1,5 pasa Bblllle 10 CPaBHEHUIO C VIM-
MYHOKOMIIPOMETUPOBaHHBIMY INallMeHTaMy 0e3 Ipyu3Ha-
KOB IpUOKOBOIT MHBA3WN U B 7 pas BBIIlle — 10 CPABHEHNIO
CO 3[0pOBBIMM JOHOpamu [16]. B Haiem mcciemoBaHuL,
XOTs 3aKOHOMEPHOCTD accolmanuy 6omee BHICOKIX YPOB-
Heit IP-10 ¢ pasButuem VA coxpaHseTcs, JOCTOBEPHBIX
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pasmuauii B copep>kanuu IP-10 y mur ¢ VIA u 6e3 rpubxo-
BOII ITATOJIOTYM MOTYYEeHO He OBLIO.

B HacTosAIIEE BpEMs JOKa3aHO, YTO He TOIbKO MeXaHM3-
MBI BpPO>KIAEHHOI'O IMMYHUTETa CIIOCOOCTBYIOT IPUOKOBOIL
9NMVIMUHALINY, HO ¥ aHTUTCHIPEeJCTaB/IAIINe KIeTKU U
T-nuMQOIUTEL UTPAIOT He MEHBLIYIO POTIb. XeMOKMH IP-10
OIOCpe/yeT afjali TMBHBII UIMMYHHBIII OTBET, CIOCOOCTBYS
nonsapusanuyu T-mumdonntos B Thl kmoHBI: akTUBUpYeET
Thl n camwxkaer nmpomssopcTBo Th2-acconumpoBaHHBIX
ouTOKMHOB. IP-10 MHAynMpyeT yCTONYMBYIO BOCIAIN-
TE/JIbHYIO PeaKLIIo, XapaKTePU3YIOLIYIOCs IOBBIILIEHHON
npopykuueit IFN-y, TeM caMbIM IOAgEpKMBas 3alUTHYIO
axTuBHOCTh Thl HmpoTHB MHQEKINII, BLI3BIBAEMBIX BHY-
TPUKJIETOUYHBIMY OaKTepuAMIY, IapasUTaMy U BUPYCaMU
[25]. Y MMMYHOKOMIIPOMETVPOBAHHBIX IAlIEHTOB yCTa-
HOBJICHO CHIDKEHIIE YIC/Ia KaK HellTpoguIos, Tak 1uM¢o-
1uToB. ClefoBaTeNIbHO, MOYKHO IIPEAIONIOXKNTD, YTO U3-3a
meduryra MMMYHHBIX KieToK IP-10 He cmpaBnseTcs co
CBOeJI IlepBooYepenHON GyHKuMelt — npusnedeHreM Thl
B ouar MHpeKnyM. DTO IPUBOJUT K HedapdeKTuBHOMY (C
TOYKM 3pEHNA SMMMUHAIVY UHPEKINN) IOBBIIIEHNIO CO-
Aep>KaHNUA [UPKYIMPYIOIIEro XeMOKIHa.
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Puc. 3. YpoBeHb IP-10 B CbIBOPOTKe KPOBU
OHKOremMaTonornyeckmnx naLmneHToB ¢ BepoATHbIM VA 1 6e3
(KOoHTpONb).

ITpyu Msy4eHUM reHIEPHOTO BIAMAHMA Ha YpoBeHb IP-
10 B CHIBOPOTKE KPOBY OHKOI'€MaTOIOTMYECKMNX OOIbHBIX
TOCTOBEPHBIX Pas3/INMYMil He IIOMY4EHO, XOTA Y JIUL XKEH-
CKOro 1ona 6bUin 60/ee BBICOKME 3HAUEHNMs M3Y4aeMOro



xeMOKuHa — 53,9 rir/mn vs 38,8 mir/mi (Puc. 4). OTmeTum,
YTO IIONydYeHHble [JaHHBIE MPOTUBOPEYAT Pe3yIbTAaTaM,
BBISIBJIEHHBIM IIPU MCCIIELOBAHNUY HA KOTOPTe MHAMICKIX
MAIMEHTOB C MOI03PEHIEM Ha Ma/IAPUITHBIN MEHMHTO9H-
nedamnt, rae O 0OHapY>KeHbI O0JIee BHICOKVE YPOBHU
IP-10 B nmepudepudeckoM pycie KpOBHU Yy JIUIL, MYXCKOTO
mona [19]. OmpefiesieHHO 13BECTHO, YTO MY>KUMHbI Ho/tee
BOCHPMUMYMBBL K IIPOCTEHIINM, TPUOKOBBIM, GakTepu-
QJIbHBIM M BUPYCHBIM VH(DEKIVISAM, YeM SKeHIIVHBL, 11 JaIlje
YMUPAIOT OT 9TUX MHeKuuit [26, 27], 94TO MOXKeT ObITH
CBA3aHO C T€HIEPHO-aCCOLMMPOBAaHHON ITOHVKEHHO M-
MYHOPEaKTUBHOCTBIO.

NPOBJNEMHbBIE CTATbW 1 OB30PbI

Heo6xonmMo OTMeTHUTD, YTO Hallla paboTa MMeeT Psif
CYILIECTBEHHBIX OTPAHNMYEHMII, KOTOpPble MbI IUIAHUPYEM
pelINTh B XOfie JaJbHellIeil paboThl HaJl MpefCTaB/IeH-
HOJl mpobmeMoit. Bo-mepBbix, 06beM BBIOOPOK ObLT He
[OCTATOYHBIM [JISI JJOCTOBEPHOTO CTPATU(MIMPOBAHIIS
puckoB pasButust VIA m3-3a cloxxHOCTN Habopa MareH-
TOB, COOTBETCTBYIOLUIMX KPUTEPUsM OTOOpa M [USANHY
MICCTIETIOBAHMS «CTy4ail-KOHTPOJIb». BO-BTODBIX, pe3yb-
tarhl (B/mssHMe ndydaeMpix OHII Ha yposens IP-10 B cbI-
BOPOTKe KPOBU), [IO/TyYeHHble HA OrPAHIYEHHON TPyIIIe
OHKOT'eMAaTOIOTMIeCKIX OO/IbHBIX, He MOTYT ObITh perpe-
3€HTaTUBHBIMIU /IS BCero HaceneHys1. HakoHelr, nsydeHne

BOPOTHE

Vposens 1P-10

Medi

OHKOremartosiornyeckmnx naymeHToB, pa3geneHHbIX no

an (Lg=Hyg)

TONBKO JBYX IOMMMOP(HBIX BapPMAHTOB IPOMOTOPHOI
06/1acTy TeHa MOXKET He JaTh MOTHOTO IPEeJCTABIeHNUA O
= reHeTmyeckon uamenunsoctu CXCLI10.

Takum o6pas3oMm, /il MOATBEPXKAEHNS KIMHUIECKON
3HAYMMOCTY MOIYYEHHBIX pe3yIbTaTOB MHOTPEOYIOTCS
JanbHeNIINe UCCIeNOBaHNA KaK C PaclIMpeHNeM TIPyIn
MalMeHToB, Tak 1 BKmodeHueM apyrux OHIT 5° -Herpac-
mmpyemoli obmacty rera CXCLIO0.

BbiBOADbI

B xo7ie pabOTBI BBISIBIIN, YTO, HECMOTPSI HA TO, YTO Ha-
mnaue ajnens-1447G (rs 4508917) kak B TOMO3UTOTHOM,
TaK U TeTepO3UTOTHOM BapMaHTe OBITIO aCCOLMMPOBAHO C
IIOBBIIICHHO cekpenyeli 6enka IP-10 B ceIBOpoTKe Kpo-
BJI OHKOT€MaTOJIOTMYECKNX MalMeHTOB, JMCCIeNOBAHHbIE
OHII npomoropHoit obmactu rera CXCLI0 He oKa3bIBa-
M BK/IAZ B pucK passutuA VIA. Pacmmpenne nsydaeMbIx
rpynn nauueHtoB u OHII rena CXCLI0 no3BomMuUT CTpa-
THdUIMpPOBaTh pUcKY VA ¢ 607blIIelT OCTOBEPHOCTDIO.
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3HAYEHME BUTAMIHA
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B cmamve nodpobro npedcmasnero 3nauenue sumamuna D e xre-
TMOYHOM U 2YMOPATLHOM UMMYyHUMeme, a makice 6 namozeHese HeKOmo-
PoLX KoxcHbIX 3a0071e8aHULl (NCOPpUA3, BUMUIU0, eHe30HAs anoneyust). B
0630pe 0emanvHo ONUCAHA UMMYHOPEZYIAMOPHASL PYHKUUS BUMAMUHA
D, HanpasnenHasi Ha UHUOUPOBAHUE KOMNOHEHINO8 BPOHOEHHO20 U NPU-
06pemeHH020 UMMYHUMEMA, OMBEHAUUX 34 UHOYKUUIO AYMOUMMYH-
HbLX peaKuyuil.

Kniouesvie cnosa: suramun D, VDR, [1,25(0OH)2 D], ayroummyH-
Hble 3a60JIeBaHMsA, ICOPMA3, BUTIINTO, THE3[JHAsI A/IOIeLNs, MMMyHHast
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SIGNIFICANCE OF VITAMIN
D IN THE IMMUNE SYSTEM
AND PATHOGENESIS OF THE
AUTOIMMUNE PROCESSES OF
THE SKIN (REVIEW)
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Significance of vitamin D in cellular and humoral immunity and in
pathogenesis of certain skin diseases (psoriasis, vitiligo, alopecia) have been
presented in the article. The immunoregulatory function of vitamin D,
aimed at inhibiting of the components of innate and acquired immunity,
responsible for the induction of autoimmune reactions have been described
in the review.

Key words: vitamin D, VDR, [1,25(0Oh)2 D], autoimmune diseases,
psoriasis, vitiligo, alopecia areata, immune system
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NPOBJNEMHbBIE CTATbW 1 OB30PbI

ITo paHHBIM MMPOBOJ HAy4YHONM JUTEPATYphl, B IIO-
ClefiHee BpeMsi Ipo61eMa HeIoCTaTOYHOCTY BuTaMmHa D
nprobpeTaeT MacuTab SIUAEMUN M COBIIAZIaeT C POCTOM
PacIpoOCTpaHEHHOCTM ayTOMMMYHHBIX 3aboneBanumii [1].
YkaspIBaeT U 3TOT (GaKkT Ha IPUYMHHYIO CBA3b MEX[Y
COOBITUSAMIM, SIB/IAETCS MIPEIMETOM IINPOKOI AVCKYCCHUIL
Jly1si HEKOTOpPBIX AayTOMMMYHHBIX 3aboseBaHmil (pacce-
SHHOTO CKJIep03a, caxapHoro amabera 1-ro Tuma, Bocma-
JUTENbHBIX 3a007IeBaHUIl KUIIEYHNKA, PEBMAaTOUJHOTO
apTpuTa) XapaKTePHBI CE30HHOCTD M reorpadudeckas 3a-
BuCHMOCTb. C KaXK/[BIM TOJOM PacTeT YUCIIO ITyO/IMKALIIIL,
IOCBSAIICHHBIX BOIPOCaM 00ecredeHHOCTI BUTaMIHOM D
HAIVIEHTOB C Ay TOMMMYHHBIMU 3200/IeBaHUAMY, BIIVAH
ero MpodUIAKTIYECKOrO MpyeMa Ha PMCK BO3SHUKHOBE-
HUA [TATOJIOIMN U JIEYeOHBIX 03 — Ha ee TeYeHIe.

SKcrpeccust GOMBIIOTO KOMNYECTBA TEHOB, KOAVPYIO-
mux 6eKu, KOTOpbIe YYaCTBYIOT B mpojdepanui, gud-
(bepeHIMpPOBKe U aIONTO3€e KIETOK, PETyIMpyeTcss BUTA-
muHoM D [1, 2].

Butamun D oTHOCKTCA K IpYyIIIe )XMPOPACTBOPUMBIX
BuTaMuHOB. OH eCTeCTBEHHBIM 00pa3oM IpPUCYTCTBYET
JINIIb B O9eHb OTPaHMYeHHOM KO/IMYeCTBe IIPOAYKTOB IIN-
TaHNA, a CMHTe3 B OPTraHU3Me YeloBeKa BO3MOXKEH TOJb-
KO B OIpeJe/IeHHBIX YCIOBYAX, KOT/Ia YIbTPapuoneTOBbIe
(YO®) nyum comHeyHOro cBeTa IIONAJAIOT Ha KOXY. Bura-
MyH D, monydaemblil U3 NPONYKTOB IIMTaHUA U B BUJE
IUIIEBBIX J00aBOK, a TakKe OOpPAsyIOLUICS MpU IIpe-
ObIBaHUM Ha COMHIlE, 6MOMOTNYeCKN NHepTeH. [I1 akTu-
BallMM U TIpeBpallleHNs B aKTUBHYI0 popmy D-ropmona
[1,25(0OH)2D] B opranusme 0/DKHO MPOIITH [Ba MIPOL[EC-
ca TUIPOKCUIMPOBAHNA: IIEPBbIT 9TAIl IPOMCXOAUT B IIe-
YeHU U IpeBpauiaeT BuTaMyi D B 25-ruipoKCMBUTaMUH
D [25(OH)D], Takske M3BECTHBIT KaK KaJAbLUANON; BTO-
POI1 3TaIl OCYIIeCTBIACTCA IPEMMYIIEeCTBEHHO B II0YKaX
(c ygactmeMm ¢epmenta CYP27B1 - la-ruppoKcuiassl),
U €ro pe3y/lbTaTOM SABJIAETCA CUHTe3 (PU3MOTOTUYecKY
akTMBHOro D-ropmoHa, 1,25- puruppoxcuBurammua D
[1,25(0OH)2D], kanpumrpuona [2]. YpoBHM KanbLuTpu-
O7a B KpOBM OIpEJe/NATCA B OCHOBHOM AKTUBHOCTBIO
CYP27B1 B nmoukax, HaXofAIIelcA MoJ, KOHTPO/IeM Iapa-
tupeoupuoro ropmona (ITTT), u xécTko perymupyrorcs
OTPULIATENIBHOI OOPATHOI CBSI3bI0, KOTOPAs 3aMbIKAETCSI
nurn6uposanreM CYP27B1 BBICOKMMM KOHILIEHTpALVs-
MU CaMOTr0O KaabLUTpuoia u ¢axropa pocta ¢pubpobda-
croB 23 (FGF23). Orpanndennio o6pa3soBaHysi aKTUBHOI
¢dbopMbI BUTaMIHA CIOCOOCTBYET CTUMYIALUA pepMeHTa
CYP24A1 (24-ruppokcmiaspl), KOTOPBIL IIpeBpaliaeT
Ka/IbLIUTPUOJ B HEaKTUBHYIO, BOZOPAaCTBOPUMYIO popmy
KaJIbLIUTPOEBOI KUC/IOTHI, B Ia/IbHENIIEM BbIBOLVIMOI 13
opranmsma c xemubto. FGF23, cekpeTupyeMsliit mpenmy-
I[ECTBEHHO OCTEOLIUTAMM, T.e. KOCTHOJ TKaHBIO, COfeli-
CTBYeT aKTMBAVM 24-IMAPOKCIUIA3bl B OTBET HA BBICOKUE
KOHI[eHTpalyuy D- ropMOHa 1 IIOBBIIeHe KOHLIEHT AL
¢docdopa B kposn [3].

Butamun D ciocob6¢TByeT abcopbrimm KanbLus B K-
IIeYHUKE ¥ TOfiiep)KIBaeT HeoOXOnMMble YPOBHM Kallb-
1y 1 pocdaroB B KpOBYU IJLA 0OecIieyeHVsI MUHepaIn3a-
LUV KOCTHO TKaHMU U IIPeJOTBpalljeHNA TUIOKa/IbIeMN-
veckoit TetaHnu. OH TaK)Xe HeOOXOUM JIsI pOCTa KOCTEN
U IIpollecca KOCTHOTO PEMOAENIMPOBAHUSA, T.e. PabOThI
0CTe06/1aCTOB M OCTEOK/IACTOB. JJOCTAaTOYHBIN YpOBEHD
BuTaMuHa D mpefoTBpalaeT pa3BuUTHe PaXuTa y geTeil u
0CTEeOMAJIALUY Y B3pOC/IBIX. BMecTe ¢ Ka/lbIyieM BUTaMUH
D npuMeHSIOT A7st TpOGUIAKTUKA U B COCTaBe KOMIUIEKC-
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HOTO JIe4eHsI 0CTeooposa [2-4].

CriBoporounas konuentpanusa 25(OH)D sBrsercs
Ty4IIVM IIOKa3aTeleM CTaTyca BUTaMMHA D, IOCKOIbKY
OTpaXkaeT ero CyMMapHOe KOJMYeCTBO, IPOU3BOJUMOTO B
KOXKe V1 II0JTy9aeMOT0 /3 IMIIeBBIX IIPOJYKTOB J MUIEBbIX
1006aBOK, I MMeeT ZOBOJIBHO IIPOJO/DKUTEIbHBII EPUOT,
monypacmazga B KpoBu — mopsifka 15 gueir [5].

Jeduimr ButammHa D, BK/IIOYas MHEHHUe 9KCIEPTOB
MeXIyHapogHOTO SHAOKPMHOIOIMYeckoro obmectsa [1],
onpepensercsa kak yposHu 25(OH)D B cbIBOpOTKe KpOoBU
MmeHee 20 Hr/my1. MHorue ydensle [1, 4, 5] cuuraror, 4T0
ypoBHU MeX/y 20-30 Hr/M/I HEOOXOMMO pacIieHNBATh KaK
«HEOCTaTOYHOCTb» BUTaMMHA D, a OIITMMa/IbHBIN YPOBEHDb
— 6omee 30 Hr/M/I. DTO OCHOBAHO Ha MCCIENOBAHMAX, 1O-
Ka3bIBAOIINX, YTO 3HaYeHust Butamuua D 25(0OH)D B 3oHe
60rtee 30 Hr/MI aCCOLMMPOBAHDI CO CHIDKEHIUEM ITEPETOMOB
U TAJIEHNiT y TIOKW/IBbIX ManyeHToB. Ha KoHIeHTpanuo B
coiBopotke 25(0OH) D MoryT BnmsATh Takue IepeMeHHBIE,
KaK BO3pACT, IO/, MyOepTaTHbIl CTaTyC, IIMpPOTA, CE30H,
paca 1 9THUYeCKasi IPUHAIJIEXHOCTH (5, 6].

Burtamun D pyHKIMOHMPYeET KaK TOPMOH U Pery1upy-
et maparropmoH (PTH), metabommuam kanbiyst u pocdopa,
YTO MIMeeT BaKHOe 3HaueHMe [id opraHusma. OTKpbITIe
petenitopoB ButamuHa D (VDRs) B 60/IbIINHCTBE KIIETOK
Tea U Hajmy4ye (pepMeHTOB, CUHTE3UPYIOIIMX aKTVBHYIO
¢opmy ButammHa D, a uMeHHO 1,25-IUTUAPOKCHBUTAMUH
D [1,25(OH)2D] B Koxe, IpuBeno K BO30OHOBUBIIEMY-
Cs1 MHTepecy K ero (yHKUUAM, 0COOEHHO, K ero ponu B
YMeHbIIEHNN PUCKA HEKOTOPBIX XPOHMYECKUX 3aboyeBa-
HIJT, TaKMX KaK pak, ayTOMMMYHHbIe, NH(EKIMOHHbIE U
CepHeYHO-COCYRUCThIe 3aboneBanns [1, 2, 4]. Perjenitopsr
k Butamuay D (VDR) 6bu1n 06HAPyXeHBI MPaKTUYeCKN
Ha BCEX UMMYHOKOMIIETEHTHBIX KneTkax: CD4+ u CD8+
numbonurax, B-mumborurax, Heiitpodunax, makpoda-
rax 1 IeHAPUTHBIX KileTkax. [To Mepe co3peBaHusa KI1eTOK
VMMMYHHOJ CUCTEMBl B HUX U3MeHseTcs ypoBeHb VDR,
OfIHAKO 3TU M3MEHEHNUA pa3HOHAIPaB/ICHHBI B pas3/ny-
HBIX KeTKax. Tak, HanBHble T-1nMOLNTHI COffepKaT He-
607IbIIOe KOMMYECTBO PELelITOPOB, B TO BpeMs Kak 3pe-
7ble GOPMBI OTINYAIOTCSA BBICOKUM YPOBHEM 9KCIPecCUu
VDR [7, 8]. U, nanipoTus, B mporjecce guddepeHInpoBKn
MOHOLIUTOB B Makpodaru 1 JeHIPUTHBbIe KJIEeTKI IIPOVC-
XOIUT yMeHblIeHVe uX Kommdectsa [7, 9]. Takas 3akoHo-
MEPHOCTb OTPa)KaeT YyBCTBUTEIbHOCTb MMMYHOKOMIIe-
TEHTHBIX KJIETOK K BUTaMUHY D, 4T0o MOXeT UrpaTh ponb B
TOHKOJ Pery/IALuy MMMYHHOTO OTBETa.

Maxkpodaru cryxar BaKHEJIIVM 3BEHOM, CBA3bIBa-
IOIIMM BPOX/IEHHBIIT U IPUOOPETEHHbIT NMMyHUTET. VX
CIIOCOOHOCTD K MUTPALM, (GAroUTO3y 1 MPEACTABIEHNIO
aHTUI€HA BO MHOTOM ofecIednBaeT fla/ibHeillllee PasBu-
TYie MMMYHHOTO OTBeTa. B 3aBMCMMOCTM OT XapakTepa
BO3JIeVICTBIIL, MaKpodary MoryT fudepeHIpoBaThCA B
¢denotunsr M1 n M2. Ilpoucxogut Tak Ha3biBaeMasd IIO-
nspusanys Makpodaros. Tak, nmumomonmmcaxapup, ak-
TOp Hekposa onyxomu-a (TNF-a), nurepdepon-y (IFN-y)
ABNAIOTCA MHAYKTOpamu (eHoruna M1. VIHTepeikKuHbI
(IL-4, IL-3) crioco6CTBYIOT a/lbT€PHATMBHOM aKTUBALVIN
MakpodaroB B CTOPOHY ToJleporeHHoro M2 xiacca.

IIpn BO3pericTBMM BUuTamMyHa D Ha MOHOLUTHI IIpPO-
MICXOIMT YMEHbIIEHMe 3KCIPeCCUN TpeX TUIOB MOJEKYII
IJIABHOTO KOMIIIEKCa TrucTocoBMectumoctu Il kmacca
(MHC II: HLA-DR, HLA-DP, HLA-DQ); uHrn6unms sxc-
npeccurt TLR2 u TLR4 Ha X HOBEPXHOCTH, YTO OIOKM-
pYyeT faibHeNIINe peaKluy BPOXKACHHOIO MMMYHUTET];
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cHIDKeHHe ypoBH:A Monekyn CD40, CD80, CD86, ciioco6-
CTBYIOIIMX AKTMBAlMM MIMMYHHOTO OTBETa; yBeIMYeHUe
cuuTe3a IL-10, cHmkenne npopykuyu IL-1a, IL-1p3, IL-2,
IL-6, IL-12, TNF-a, IFN-y [9-11].

Taxas 3aKOHOMEPHOCTD, BePOATHO, CBSA3aHa C pelpec-
creit dpeHoruma M1 Makpodaros, 4TO COIPOBOXKAAETCH
CHIDKEHMEeM UX MIMMYHOT€HHOTO AeJCTBMA, JaKe B IIPU-
CYTCTBUM IIPOBOCIIATNTENbHBIX CTUMY/IOB (IMIIONOJNCA-
xapupa). ViMeromyecs JaHHbIe OTHOCUTENIbHO 0OeTHeHNA
IIOBEPXHOCTHBIMY PeLieITOPaMyl KOCBEHHO FOBOPAT O Ha-
npasienu gy depeHINPOBKM MaKpo(paroB B CTOPOHY
toneporeHHoro ¢enoruna M2. OTMe4eHO aHAJIOTMYIHOE
BIMAHMe BUTaMMHa D Ha penppurHble kiaeTkn. Ilocme
9KCHO3UIUY C BUTaMMHOM D fieH/IpuTHbIE KJIETKM yMeHb-
manu cuHTes IL-12, IL-23, TeM caMbIM CHMYKas TOCTIENY-
fomyto aktuBanyio Thl u Th17, urpamoumyx BaxkHYIO poib
B IIATOreHe3e ayTOMMMYHHbIX 3abojeBaHuit. Ilpn stom
cunrtes IL-10 u CCL22 (xemokus, nurang C-C-MoTuBa),
OTBETCTBEHHBIX 33 CTUMYIALUIO IPOTUBOIOIOXHBIX I10
addexram cybnonymanmit muMeonutos Th2, Bospacraer
[10-14]. Burammu D cHI>KaeT aHTUT€H-TIPE3eHTUPYIOLYIO
CIIOCOOHOCTD JEHAPUTHBIX KJIETOK 3a CUeT YMEHbIIECHVIS
skcmpeccun Monmekyn MHC-II Ha ux mosepxHocTn [13,
14], momaBigeT aKTUBALMIO LMKIOOKCUTEeHasbl-2 [14] u
TOPMO3UT U PepeHIIIPOBKY MOHOLIMTOB B A€HPUTHbIE
KJIETKU U MX CO3peBaHue.

Peakuuy npro6peTeHHOr0 MMMYHHOLO OTBETa TaK-
Ke CBA3BIBAIOT C BUTaMMHOM D, X0TA mcciegoBarenn ot-
MEYaloT TPYJHOCTHU IIPU OIpefe/IeHNN ero MpsAMOro BO3-
meiicTBuA Ha T- v B-mumdonuTel, Tak Kak 60IbIIMHCTBO
3¢ (}eKTOB INPOABIAETCA OIOCPENOBAHHO 4Yepe3 aHTHU-
reH-TIpe3eHTHpyoye KaeTkn. HecMoTpst Ha 910, 6bITIO
IokazaHo, 4to KommiectBo VDR Ha CD4+mmmdormrax
KOppenupyer co CTeleHblo MX AuddepeHIpoBKY, YTO
TOBOPUT O MOTEHI[MANTbHOI BocpuuMunBoct Th k Bu-
tamuHy D [13, 14]. [Tokasano, uto sxcupeccus VDR npu
axTyBanuy CD4+1mMQOnNTOB MOXXET yBeINYUBATLCA B
5 pas [13]. Bnusane Butammuua D Ha Th onenusaror He-
OfIHO3HAYHO. BepoATHO, 3TO CBA3aHO € Pa3NNIMAMU B BBI-
6ope MUraHfoB /1A CTUMY/ILALNYU KIeTOK. Tak, HeKOTOpble
aBTOpBI OTMedalT cHIDKeHue nud¢epennmannu ThO B
Th17 ¢ ymenbmennem sxcnipeccyn 1L-17 u IL-21 B HUX 1
cumkenne auddepenunanuu ThO B Thl ¢ ymenbinennem
mpopyKuuy TMoMYHeIX A1t Thl mpoBocmanuTebHBIX K-
toknHOB (TNF-a, IFN-y, IL-12) [13, 14].

Taxyum 06pa3oM, MIMMYHOPeTyAATOpHas QYHKLUMA BU-
tamMyHa D HaIlpaB/leHa Ha MHIMOMpPOBaHNe KOMIOHEHTOB
BPO>K/IEHHOTO U IIPHOOPETeHHOr0 UMMYHIUTETA, OTBEYA0-
MIMX 33 MHAYKIMIO Ay TOMMMYHHBIX peaKInit.

EcTb pasnuyHble OTYETHI O MOMUMOPPU3MAX PEIeIITO-
pa BuTaMyHa D, CBA3aHHBIX C IOBBILIEHHBIM PUCKOM pas-
JIMYHBIX ayTOMMMYHHBIX 3a00/IeBaHMIT, TAKUX KaK THPeO-
npuT XalMoTo, BOCIAIUTENbHOE 3a00/IeBaHye KIIIed-
HUKa, 60/me3sHb [peiBca, peBMaTONIHbII APTPUT, TICOPKA3,
BUTW/INTO, THe3/IHAs ajIoIels, CCTeMHas KpacHas BOJI-
vyaHka (CKB), mepBu4HbII OMIMapHbIL HUPPO3, ayTOUM-
MYHHBIIT TellaTUT, 60/Ie3Hb AJIUCOHA, IienaKus, caxap-
HBIIT iuabet Tuma 1 1 paccestHHBIN CKIepos [7]. B keparn-
HOLIUTAX, JepManbHbIX Gubpobractax, SHAOTENMNATbHBIX,
MMMYHHBIX K/IeTKaX, Makpodarax ButamuH D B3aumozeii-
ctByeT ¢ VDR 1 RXR (petnHoupHsb11 X-pewentop). 10T
xoMIuiekc cBsaspiBaeTcs ¢ JJHK udepes mocienoBaTenbHO-
ctu VDREs (anemeHTHI OTBeTa BuTaMmHa D) U Crioco6-
CTByeT TPAHCKPMIIIUM M PENpeccuyt MHOTOYMCIeHHBIX



T€HOB, YYaCTBYIOIMX B KOXXHO (bmmonaTonorMM [7, 11,
13, 14].

Bumamun D u ncopuas.

[Icopmas mpepcraBifeT cob0il pacIpoCTpaHeHHOE
XPOHMYECKOe BOCIATINTEIbHOE HAC/IE[CTBEHHOE 3aborte-
BaHMEe HEM3BECTHOI 3TUONOTUM, BBI3BaHHOE (DYHKIIVO-
Ha/lbHBIMU aHOMamuaMu T-nmumdoruros. B Hacrosmiee
BpeMs ITOTYEPKUBAIOT BaXKHYIO POIb MYIbTU(AKTOpHAID-
HOJT TIpUPOJIBI 9TOTO 3ab0eBanms [15].

Hecmotpss Ha u3BecTHYI0 3(QQeKTUBHOCTb TOIMYe-
CKMX aHa/I0roB BuTaMuHa D mpu ncopuase, 0 KOHIa elije
HEIIOHATHBI TOYHbIE MEXaHM3MBI, JIeXall[iie B OCHOBE UX
TepaleBTUIECKOTO AeCcTBUA. MORynAuusa pasaMIHbIX
MapKepoB SNyAepManbHON mponudepanuy (aHTUTeNTa K
AlepHOMY aHTUTreHY mponudepupyomux K1eTok (PCNA)
n Ku-67-anturen) n nuddepeHunpoBkn (MHBOMIOKPUH,
TpaHcrnyTamuHasa K, ¢uaarrpus, nutokeparunst 10, 16)
OblTa TIOKa3aHa in Sity B IOBPEXAEHHON ICOPUATIYECKOI
KOXe II0CTIe TIPYIMeHEHMsI TOIMYEeCKUX aHa/IOTOB BUTAMU-
Ha D [16]. Opgnako ButamMuH D He B/IMsAeT HA CTENEHb BbI-
PaXEHHOCTU KOXXHOTO BOCIIA/IeHNs], HAOII0IaeMoro mpu
Hcopuase 13-3a HEBBICOKOI 6uopoctymHocTH [16]. Cye-
CTBYeT 2 MeXaHU3Ma JeJICTBIUSA TOINIECKOro BUTaMyHa D:
TeHOMHBII — IIyTeM BO3JIeVICTBMA €r0 Ha PeleNTOpHI Ke-
PaTVHOLMTOB U IIOfABJIeHIA CKOPOCTY VX ITpoudepanum
[17], HereHOMHBIIT — MIPUBOISINI K HOpMaIM3anuu gud-
(bepeHINpPOBKI KEPATHHOLIUTOB 3a CYET yBe/IMIEHNs BHY-
TPUKJIETOYHOTO YpoBH:A Kanbus [18]. [Tomumo atoro, Bu-
tamuH D nnrunbupyer guddepennyponky T-miMpoLnTos
u ux npomidepanyio B oTBeT Ha uHTepnelikuH 1 (IL-1),
YTO NPUBOAUT K CHVDKEHUIO IPOSYKINMU MMMYHOIIOOY-
JINHOB.

[TporuBoBocHanuTenbHble 9((GEKTBl MOIYT TaKKe
OBITh Pe3yNIbTaTOM TOpMOXKeHusA Bbipabotku IL-2, IL-6 u
untepdepona (IFN-y). Kpome Toro, tommdeckuit Kaib-
LUIIOTPUO/I MHTUOUPYET denoBedeckmit Oeta pgedeH3nH
(HBD) 2, HBD3, IL-17A, IL-17F n IL-8, xoTOpbI€ noBbI1LIe-
HbI B ICOPMATNYECKNX BBIChIMaHmMsAX [19]. Takum o6pasom,
HPOVCXORUT 6IOKMPOBaHNE KaTeMUIMANHOBOTO Iy TH, CO-
KpallleHe BOCIaeHys i oOpallleHye BCIATh HEKOTOPhIX
M3MEHEeHUI, IPOUCXOAANINX IIPY IICOpUa3se.

Kragbelle K. n xomern samMeTunn, 4To MeCTHOE IIpK-
MeHeHMe Masy Ka/IbLIUIIOTPLOIIA C OHOBPEMeHHOI1 (B JIfo-
6oe BpeMs 3a 2 yaca 1o wnu cpasy nocne) Y®-B dorore-
pamnueit BBISBIBA/IO YIY4IIEH)E IPY [ICOpUase, BOSMOXKHO,
M3-3a IOBBIIIEHNs KOXKHOIO cuHTe3a BuTamuua D [20].
Kom6uunposanHast tepamust ¢ Merorpekcarom (MTX),
HU3KJE [I03bl IEepOpaNbHOrO IVKIocnopuHa (2 mr/kr/
IeHb), epPOPaIbHBI AllUTPETUH, TONNIECKUI JUTPAHOI
¥ TOIMYECKVe CTePOU/IbI MOTYT YBEIUYNUTD TeparneBTIye-
cky10 9¢pexTUBHOCTD MecTHOTO BuTaMuua D [21-24].

B 1985 r. MacLaughlin J.A. u gp. npegonoxmnm, 4To
[epOpaIbHbII IIPUeM KalbLUTPUOMA MOXET ObITh 3¢-
dexTVBeH pu medeHun rcopuasa [25]. B Tom sxe camom
rogy Morimoto S. u Kumahara Y. coo6mmnu o pemmccun
IICOPUATIYECKUX IOPaXXEHMII KOXXY Y HMallMeHTa C 0CTeO-
opo3oM, koroporo newwm la-(OH) D3 per os [26]. K co-
JKaJIeHII0, TIepOpajIbHOe NIpUMeHeHre BUuTaMuHa D orpa-
HIYEHO U3-3a BBICOKOTO PUCKA PasBUTHs HEXKeTaTeTbHbIX
ABJICHNII, TAKUX KaK TMIIePKayIbl[eMIsI, TUIIePKaIbIIy Py,
HepOKaIbIMHO3, HepONINTHA3 M CHIDKEHVe MIHepaib-
HOJT IJIOTHOCTYU KOCTHOI TKauu [15]. Ho B HegaBHeM 06-
3ope [27] moKasaHO, YTO TUIIEPKAJIbLEMIUsI MOXKET ObITh

NPOBJNEMHbBIE CTATbW 1 OB30PbI

JIETKO KOHTPOJIMPyeMa I IIPeoRo/IMa HaJlJIe)KaI UM JO3M-
pOBaHMeM ¥ KOHTPOJIeM. ABTOPBI OTMeYa/Iyt KOPPeALNIO
MEX][y HU3KMMY YPOBHAMM CBIBOPOTOYHOTO BUTaMMHa D
U TSDKECTBIO TedeHMs Iicopuasa. Takum obpasoM, cylle-
CTBYeT HacylIHas HeOOXOVIMOCTD B IIepeOLIeHKe POJII I1e-
popanpHOro ButamMuta D B jedeHun aToit 60/1e3HN.

B Hacrosmee BpeMs HaKOIUIEH OIBIT IPMMeHEHN BU-
tamuHa D B Tepanum ncopuasa. Tak, Perez A. u xonnern
Hab/Mofanyu yuydileHye Ipy ledeHUN MepopanbHbIM BU-
tamuHOM D y 88% 13 85 manueHToB ¢ mcopuasom, y 26,5%
— OTMeYa/nu IOJHOe ouuuleHue, y 36,2% — ymMepeHHOe
yaydlenne, y 25,3% — He6osbiioe yrydineHne [28].

Gaal J. u Ap. BBIABWIM 3HAYNUTENBHBINI MMMYHOMO-
mynpyooumii 3¢p¢deKT CUCTeMHOro aabgakanbliufona
[la-(OH) D3] y 60/1bHBIX ICOpMATUYECKOIT apTponaTyei
U HOPeJIOKIIIA €r0 KaK LIEHHYIO TepalleBTUYeCKYIo alb-
TepHATUBY [29]. B gpyrom mcciegoBanum npogeMoHCTpH-
POBAHO, YTO KOMOVMHAIMA alUTPETUHA U IePOPATBHOTO
KaJIBLITPHOTIA TIPUBeNa K 6ojiee 6bICTPOMY COKpAI[eHIIO
nHpekca PASI y manyeHToB ¢ XpOHMYECKUM ONIALIeYHBIM
ricopnasom [30].

B omyOnuMKOBaHHBIX OTYETAaX y4eHble IIPeIIOJIaTaioT,
YTO IE€POPAIbHbIN BUTaMMH D mocpencTsom ero npoTu-
BOBOCII/INTEILHOTO JIEMICTBUA TaKXKe yIydllaeT TedeHMe
MeTaboIMYeCKOTO CUHIPOMa U CEPAEeYHO-COCYAMUCTDIX 3a-
6oreBaHMil, KOTOpPble MOIYT OBITH CBA3aHBI C IICOPUA3OM
[27]. YToOBI chienaTh OKOHYATENbHbIE BBIBOABI 00 addex-
TUBHOCTH IIEPOPAIBHOrO BUTaMMHa D, He06X0AMMO IpO-
BefleHye OOJIBIIero KOMMYeCcTBa MCCIeSOBaHMIL.

Bumamun D u éumunuzo.

AyTOMMMYHNUTeT UIpaeT BaXHYI0 pPOJIb B IIaTOreHe3e
Butimro [31]. Butammun D yepes ero antuamonrornde-
ckuit ekt ympapseT akTMBanyel, mponudeparuen
M MUTpalyeil MeTaHOLMTOB, YBeINYMBas MelTaHOTeHe3
U COfepXKaHue TMPO3MHA3bl KY/IbTUBUPYEMBIX delloBede-
CKMX MemaHounToB [32]. Burammu D Taxxke yMeHbIIaeT
Ay TOMMMYHHOE MOBPEX/IeHNE MeTaHOLNTOB, MOLYINPYs
T-kneTouHyo akTuBanuo [33].

B HEKOTOPBIX MCCTeNOBAHMAX M3YYanM acCOLMALINIO
MeXx/y BUTUanro u yposaem 25(OH) D.

B pa6ore Silverberg J.I. u ap. [34] moHmKeHHBIE YPOB-
uy 25(0OH) D 6bu111 HaliieHb! y 60/IbHBIX C BUTHIIUTO ¥ CO-
[Ty TCTBYIOLIMMI ay TOMUMMYHHBIMU 3200/IeBaHVISIMIA.

Li K. u mp. [35] oTMe4any CTaTMCTMYECKM 3HAYMMO
cHmkeHHble ypoBHHU 25(OH) D y marueHTOB ¢ BUTHIUTO,
10 CPaBHEHMIO C KOHTPOJIbHBIMMU TPYIIIIAMU, U IIPEJIIOJIO-
s, 9to geduiur 25(0OH) D moxer 6bith cioco6cTBy-
omyM (akTOpOM B pasBUTUM 3TOI 6OIE3HN.

Pornb nepopanbHoro BurtammHa D B Tepanuu BUTHINTO
Mano usydeHna. IIpoBefieHO IIpefBapuTe/IbHOE U3YdeHME
addexrnBHOCTM U 6€30IACHOCTY [UIUTENBHOTO T€UEHNS
BBICOKMMM Jo3aMM BuTamuHa D3 y nmi ¢ mcopuasom u
BUTWINTO. ITO UCCIE[OBaHMe 6a3nupPOBaIOCh HA TOM, UTO
ayTouMmyHmTeT U feduuut Butamuua D cBssaHEL, 1, B
CBOIO OYepenib, MeTabonu3M BuTaMmuHa D y 60/IbHBIX BU-
TUJINTO COIPSDKEH C YacThIM Hanmmn4yueM nonumopdusma
reroB. Takym 06pasoM, mpueM GONBIINX 03 BUTAMUHA
D3 y manmeHTOB C ayTOMMMYHHBIMI HapyIIEHUSMU MO-
JKeT KOMIIEHCHPOBATHCSI HACIEACTBEHHO YCTOMYMBOCTDIO
K ero 6uonorndecknuM addexram. Finamor u gp. meunmm
16 60mpHbIX ¢ BuTHANro 35,000 ME Buramuua D3 oguu
pas B [IeHb eXXeTHEBHO B TeueHMe 6 MeCsI1[eB B COYEeTAaHWM C
nvietoit. Y 14 us 16 yenoBek Obu1a 25-75% penmrMmeHTanus
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6e3 CyLeCTBEHHOTO M3MEHEHVsI B MeTab0MMIeCcKX mapa-
MeTpax, TeM CaMbIM yKa3bIBas Ha TO, YTO Tepamusi 60/b-
MMM F0o3aMi BUTaMyHa D3 MoxkeT 6BITb 3¢ eKTIBHOI I
6e30IaCHOII /IS ATOI KaTeropuim MalneHTos [36].

O6 ncronp30BaHMM aHATIOTOB BUTaMuHa D B codera-
Hun ¢ PUVA g jredeHNs BUTWINTO CHadala COOOILIVII
Parsad D. u gp. [33]. BonocnenctBuu Tommyeckme aHaaoru
BuTaMuHa D 3 PeKTUBHO UCIIONB30BAMN B T€YeHUN BHU-
TWINTO KaK MOHOTEPAIINIO, TaK U B COYETAHUM C APYTUMU
METO[VIKAMM, TAKMMIM KaK KOPTUKOCTEPOW/bI U yIbTpa-
¢duoneroBas Tepanus.

Bumamun D u 2ne30nas anoneyus.

Iuéspuan anomeumsa (I'A) — opranocmenmopmgeckoe
ayTOMMMYHHOe 3a00jIeBaHMe C IOpaXKeHMeM BOJIOCSIHBIX
¢dommixynos (BD); oHo uMeeT MHOrO(paKTOPHBII Xapak-
Tep, YTO IpeAIoaraeT KOMIUIEKCHOE B3alMOJENCTBIE
FeHeTUYEeCKMX OCOOEHHOCTeil OpraHM3Ma M 3K30TeHHBIX
TPUITEPOB, NpoBoLupyomKX passutne I'A. Pemaromyro
POIb B pasBUTHM 3a00/IeBaHMA UTrpaeT T-KIeTOUHBI MM-
MyHUTeT. OTIM4MTENbHON YepToit mpu I'A ABAeTcs me-
pubynpbapHbIil TUMQOLUTAPHBIT MHPWIBTPAT, KOTOPBIIL
¢dbopmupyercs B HIDKHelt yacTu B u cocront npenmyuie-
CTBEHHO 13 aKTMBUPOBAaHHBIX T-TMMQONNTOB, MaKpoda-
TOB M APYIUX MUMGOIMCTUOLUTAPHBIX 9/IEMEHTOB, BKIIIO-
yas kyeTKu JlaHrepraHca. OTUONOTMA THe3THO aIoIen i
He [0 KOHIJa VI3y4eHa, OJHAKO yYeHbIe YKa3bIBaIOT Ha Te-
HETUYEeCKYI0 INPefpaclooKeHHOCTD, ayTOUMMYHUTET U
¢daxTOphl OKpYyXKamoieit cpensl [37, 38]. AyTonmMMyHHas
9THOJIOrN Obl/Ia IIPEIOoXKeHa Ha OCHOBE ee acCOLMaLny C
PasIMYHBIMM Ay TOMMMYHHBIMMU 3a00/IeBaHIAMM, HATU9H-
€M ayTOaHTUTeJI, BOCIIA/INTE/IbHBIX MM OLUTOB BOKPYT U
BHYTPU HOPKEHHBIX BOTOCSHBIX (PO/UIMKY/IOB U CIIOCO6-
HOCTBIO CTYMY/INPOBATh BOCCTAHOBJIEHE BOJIOC C VICIIO/Ib-
30BaHNEM VIMMYHOJIEIIPeccaHToB [1]. 3mopoBas nykoBuIa
BOJIOCSIHOTO (DOJUIMKY/IA 4YeloBeKa o0afaeT MMMYHOJIO-
IMYeCKOJl MpUBIUJIETHell BO BpeMsA (pa3bl pOCTa aHAreHa,
IIOTOMY YTO OCHOBHbIE MOJIEKY/IbI KOMIIIEKCA TMCTOCOB-
mectumoctt (MHC) I u II kmacca He 3KCIpeccUpyrOTCs,
a TGF-b, IGF-1 u MSH-a — cBepxakcipeccupyrorcs. [Ipu
I'A monexynst MHC I 1 MHC II cunbHO 3KCIpeccupyoTcsa
KepaTMHOLUTAMI BOTOCAHOTO (DOJUIMKYIA, YTO IPUBOIUT
K B3aumopeiictsuio Mmexay CD8 + T-xknerkamu 1 MHC I,
IpefCTaB/IeHHBIMM AayTOAHTUT€HAMM [eHIIPUTHBIX Kile-
TOK. VIMMyHOCYIIpecCUBHBIE MOJIEKY/IbI YMEHBIIAIOTCA, a
MOJIEKYJIbI a/iTe3UN CBEPXIKCIIPECCUPYIOTCS, YTO IIPUBO-
INT K NeprOUIUKY/LAPHOMY BocIaneHmio. CBA3aHHbIE C
ME/IAHOLIITOM ayTOAHTUTEHBI MOTYT ObITh MUIIEHBIO ay-
ToarpeccuBHbIX T-KmeTok [37-39].

B pspe 3apy6exHBIX paboT 6bIIO IIPOJEMOHCTPUPO-

BaHO, 4TO penentopsl ButammuHa D (VDR) cuibHO BbIpa-
JKEHBI B K/TIOYEBBIX CTPYKTYPax BOMOCSHBIX (OIIUKYIIOB.
Axkcmpeccuss VDR Ha KepaTuHOLMTax HeoOXORMMa M
MOfJIep>KaHNMs HOPMaTbHOTO IMKiIa Booc [39, 40]. Taxxe
TOKa3aHo, 4To oTcyTcTBMe VDR yMeHbInaeT snumepmManib-
HyIo nuddepeHINpPOBKY M POCT BOJOCAHOIO (POJUIUKY-
na [40]. Bputo mpOBEREHO HECKONBKO MCCIELOBAHUIL IS
OLIEHKM po/y BUTaMuHa D B pa3IMyHbIX HAPYIIEHNAX BO-
JI0C ¢ KOHTPACTUPYIOLMY pedynbratamu [40, 41].

Nassiri S. u Ko/Tern coo6I1al0T O 3HAYUTENBHOI pas-
HUIle B YpPOBHe BUTaMMHA D3 B CBIBOPOTKE KPOBM Y IIa-
1ueHToB ¢ ['A B cpaBHeHMN ¢ KOHTPOJIBHON Ipymnoin [42].
Hanwmenpinee suagenne 25 (OH) D 651710 BbISIBIIEHO Y /NI
C TOTAJIbHOI M YHMBepcanbHOI ¢opmoit TA, mpeumyiie-
CTBEHHO Yy >keHIIVH [42]. D10 nporusopeunt Ovidio R. u
Mahamid M. [43, 44], xoTopble cooO1umn 06 OTCYTCTBUU
CBA3M MEXJY ypoBHeM BuTaMMHa D m xapaxtepom TA.
[Ipuunna USMeHeHMsI MOXKeT ObITh CBs3aHA C HEPaBHBIM
YIC/IOM PACCMOTPEHHBIX C/Iy4aeB B KaXKJOM MCCIEHo-
BaHMMU, TeorpadpuIecKuMy pasnIuuusMii B BO3JEVICTBUU
COJIHIA.

Ola Ahmed Bakry u xomnern [45] B cBOMX OTderax
[IPOJEMOHCTPUPOBaIN Haan4ye 6omee HU3KMX 3HAYEHUI
B CBIBOpPOTKe KpoBu BuTamMyua D B 93% ciy4daes, 1o cpaB-
HEHMIO C KOHTPOJIEM, I OTCYTCTBYE KOPPEIALI MEXIY
ypoBHeM cbiBopoTouHoro 25 (OH) D u peunpusom 3a-
OosieBaHMsI MM CeMeiHbIM aHaMHe3oM ['A. [lanpHeltnine
MICCIIEOBAHMSA HEOOXOMMMBI I YTOUHEHNUS CBS3U MEX-
ny ypoBHeM B kpoByu 25 (OH) D u BoBnedeHMeM HOITeIt,
peunauBoM 3a60IeBaHMs U TIOMOXKUTENTbHBIM CEMETHBIM
aHaMHe30M. Taxke TpeOyIOTCS KIMHIYEeCKNe VCIIbITaHWA
IJIA OLIeHK!U MCIONb30BaHMA BuTaMuHa D mpu nedeHmn
JIAaHHOM ITaTOOI M.

3AKJTIOMEHUE

TakuMm 06pasoM, UCCIENOBAHVS MOCIENHNUX JIET IIO-
KasaJi, 9YTO Po/ib BUTaMIUHA D He OrpaHMYMBaETCS JIUIIb
pery/sinyeit ypoBHs Kanbiyst. Bronorngeckne QyHKumm
BuTaMnHa D B opraHmaMe MHOTOOOPA3HbI, a T€HOMHBIE
" HereHOMHbIe 3¢ (eKTbl MHOTOYMCIEHHBI. YBeTMIeHe
obecrieyenHocTy Butamuua D CHIDKaeT 4acToTy nuabera,
0CTEOIOpO3a, PECIUPATOPHBIX 3a60/IEBAHMIT, APTEPUAITD-
HOJI TUIIePTEH3MH, Ay TOMMMYHHBIX /I OHKO/TOTMYECKIX 3a-
6omeBaumit (MOTOYHOI YKeTe3bl, KUIIETHMKA, TPOCTATHI).
C HU3KUM ypOBHeM BMTaMMHa D CBA3BIBAIOT pa3BUTHE
a/ureprudeckux 3aboneBannii, 6onesHelt cepaua, Metabo-
JIMYECKOTO CYHApOMa 1 oxupeHus [46]. Heo6xopuMmer fo-
IIO/IHNTE/IbHbIE MCCTEROBAHSI, YTOOBI M3YYUTh CTIOXKHbIE
cBsi3u BUTaMuHa D ¢ epMaronorndeckiuMn 3a60eBaHusI-
MU U CO37aTbh YeTKIEe PEKOMEHAINH [/ISI €T0 IpyeMa.
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B 2015-2017 2e. 6 npochekmusHoe mHozoyenmposoe (n=23) uccnedo-
sanue exmiouunu 300 6onvHbLX, KOMOPLIM NPOBOOUTIU TieHeHUe aHUOYIA-
PyHeunom; myxcuun — 57%, serusun — 43%, meouana sozpacma — 49 nem
(om 18 00 98). Y scex o6cnedosantvix navuuenmos Oviau gakmopol pucka
passumus uHeasusHozo kaHoudoza. Meduana noxazamens APACHE II
HA MOMeHM HA3HAYeHUs: anudynagyHeuna cocmasuna 18,8. Yematosre-
Ho, umo Haubonee yacmo (89%) anudynagyHeumn HasHa4any Ong IMAUPU-
ueckotl mepanuu UHBA3UBHO20 KAHOU003a. Obwias pdexmusHocmo npu-
MeHeHUs aHudynagyHeuna 0v1a 6vicokoil (79%), npu smom 06usast 6visu-
saemocmy 00c71e008aHHbIX nayuenmos 6 meuerue 30 cymox ¢ momeHma
HA4ANA UCNONb308aHUS npenapama cocmasuna 78%. Hexwenamenvhoie
SA67IEHUS NPU NPUMEHEHUU AHUOYNIAPYHIUHA 803HUKANIU PEOKO (2UNOKANU-
emust — 1%, aneuoomex — 0,5%) u He Obinu NPUHUHOLL OMMeHbL Npenapa-
ma. Y 25% o6cnedosanvix 60nvHbx 6bi710 1460paArMopHo noomeepioeHo
Hanuvue UHBA3UEH020 Kanoudosa. Cpedu 6036youmerneti uUHBA3UBHO20
kanoudosa npeobnadanu Candida ne-albicans eudvt (57%). Yemarosenero,
4mo paHHee npumexeHue aHuoynapyHeuHa dPPexmueHo, 00Usas BoIHU-
8aeMOCMb NAUUEHINO6 ¢ UHBAZUBHLIM KAHOUO030M 6 meyerue 30 cymok
C MOMeHMA HAYANA MePanuu cocmasuna 66%, 4mo cyuecmeeHHo eviuie
AHANI0ZUYHO20 NOKA3AMeNs 6 paree nposedenHom 6 PP uccnedosanuu
KPUT (43%).

Kntouesvie cnosa: anviynapyHIiH, MHBa3UBHbII KaHAN/03, KaHAU-
nemus, Candida

MULTICENTER
OBSERVATIONAL STUDY OF
ANIDULAFUNGIN USING -
ERA (ERAXIS IN RUSSIA)

'Klimko N.N. (head of the department), 2Rubinchik
V.Ye. (head of the clinical department), 3Sobol
M.M. (head of the clinical department), “Larionova

*  KonrakTHOe Anio: Kanmko Hukoaait HukoaaeBuy,
e-mail: n_klimko@mail.ru

KITMHWNYECKAA MUKONIOTUA

V.B. (senior research fellow), *Tyrenko V.V. (head

of the department), ‘Talipova L.I. (head of the
clinical department), ’Zhuravel S.V. (head of the
clinical department), 2Petrova E.V. (head of the
clinical department), °Trukhina T.N. (head of the
clinical department), 'Kozlova O.P. (assistant of the
department)

"North-Western State Medical University named after L.
Mechnikov, St. Petersburg; ?V.A. Almazov National Medical
Research Center, St. Petersburg; *Regional Oncology Center,
Irkutsk; “N.N. Blokhin Russian Oncological Scientific Center,
Moscow; > S.M. Kirov Military Medical Academy, St. Petersburg;
¢ Interregional Clinical and Diagnostic Center, Kazan; ” N.V.
Sklifosovsky Research Institute of Ambulance, Moscow;
8Infectious Clinical Hospital N°2, Moscow; ° Tula Regional
Oncology Center, Tula, Russia

©Collective of authors, 2018

In 2015-2017 years in a prospective multicenter (n=23) the study were
included 300 patients treated with anidulafungin; men — 57%, women —
43%, median age — 49 years (18 to 98). All examined patients had risk factors
of invasive candidiasis. Median APACHE II at the start of anidulafungin
therapy was 18,8. It was found that most often (89%) anidulafungin was
prescribed for the empirical therapy of invasive candidiasis. The overall
effectiveness of anidulafungin was high (79%), while the 30 days overall
survival of the patients after the start of anidulafungin therapy was 78%.
Adverse events with the use of anidulafungin occurred seldom (hypokalemia
- 1%, angioedema - 0,5%) and were not the cause of drug withdrawal. In 25%
of the examined patients the presence of invasive candidiasis was laboratory
confirmed. Among pathogens of invasive candidiasis, Candida non-albicans
prevailed (57%). It was established that the early use of anidulafungin was
effective, the 30 days overall survival of patients with invasive candidiasis
after the initiation of therapy was 66%, which is significantly higher than in
the earlier CRIT study in Russia (43%).

Key words: anidulafungin, invasive candidiasis, candidemia, Candida

MuBasuHblt kauaupo3 (MK) - camsliit pacupocrtpa-
HEHHBIII MHBAa3UBHBIN MIKO3 B Poccuiickoit Pemepauum.
ExxeromHo B Hallleil cTpaHe Bo3HuKaeT 6osee 11 000 cry-
qaeB VK [1], ero yactora cocrasnsger 8,29 na 100 000 Ha-
CeJIeHM s, YTO COOTBETCTBYET Pe3yIbTaTaM MCCIeNOBAHVA
LIFE B cTpanax EBpomnbl, I7ie JaHHBI IIOKa3aTe/lb Bapb-
pyet ot 2,2 go 11 Ha 100 000 HaceneHus [2].

Candida spp. — Ba)kKHble HO30KOMMaJIbHbIE ITATOI€HBI,
KOTOpble COCTaBIAT 8,4% B0O30OymuTenell BHYTpUOOIIb-
HUYHBIX MH(EKIMI B KPYIHBIX cTalMoHapax Poccuiickoit
@epepauyn [3]. IIpn sTOM moOpaBisoLiee KOTMYECTBO
cnyqaeB VK BosHMKaeT y 6O/IBHBIX B OTAEICHNSX PeaHN-
Mmauuu u uHTeHcrBHON Tepanuy (OPUT), a Takxe y OHKO-
JIOTMYeCKNX M FeMaTOJIOrMYecKyX narueHTos [4]. Vusa-
3VBHBIN KaHAV/03 XapaKTepU3yeTCs TSHKeCThI0 KIMHMYe-
CKUX IPOABJIEHNIT ¥ BBICOKOJ JIETa/IbHOCTBIO0, KOTOPas, 110
TAHHBIM paHee IpoBefeHHoro B PP kpymHoro nccnegosa-
Hust VIK y 6ompubix B OPUT (KPUT), coctaBuma 57% [5].

AnupynapyHryH (Jpakcuc) — HOBBI IPOTUBOIPUOKO-
BBIJI IIpenapar 13 IPYIIIbl SXMHOKAHAHOB, OT/IYAIOII NIl
CA IUPOKYUM CHEKTPOM (YHIMIMIHON aKTMBHOCTHU IIPO-
tus Candida spp. [6]. dbdexTuBHOCTD aHUAYTAPYHTUHA
TOKas3aHa B KPYIHbIX KOHTPONIMPYEMbIX KIMHUYECKUX JIC-
cnenoBauysAx [7-11]. AuupynadyHIMH ObLT 3aperucTpu-
poBaH B Poccuiickoit @epepanun B 2012 r. Kak Ipenapar
s nedenns VIK y B3pocmbix 601bHBIX. B coBpeMeHHBIX
OTeYeCTBEHHBIX U MEXIYHAPONHBIX KIMHUYIECKUX UCCIIe-
IOBaHMAX aHYAYAadYHIUMH IIPUSHAH MIPeIapaToM BbI6opa
IS SMIMPUYECKOI Tepalyy U 3TUOTPOIHOTO JI€4eHMS
VIK [12-14]. Ily6nukanwii, IOCBSIEHHBIX pe3yabraTaM
ImpuMeHeHUs aHupynadynruHa A nedenus MK B PO,
HeJOCTaTOYHO.
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Ilenb MccmenoBaHmst — oljeHKa 3¢ dexTnBHOCTHU U 6e3-
OIACHOCTU IIPUMEHeHUsI aHUAyTadyHTMHA I JTeUeHs
MHBA3VBHOTO KaHAM/03a B YCIIOBUAX PEAIbHOI KIMHIYe-
CKOJI IPAKTUKM YUIpeXeHUl 3ipaBooxpaHeHnsa Poccnii-
ckoit Pegepanuim.

MATEPUAJIbl U METO/ bl
NCCNEAOBAHUA

B 2015-2017 rr. MBI IpOBe/N HAOMIOAATEIbHOE MHOTO-
neHTpoBoe uccregosanre B OPUT, a Taxxxe oHKOMOTMYe-
CKVIX ¥ TeMATOJIOTMYECKIX OT/IeNIEHUAX YIPeXJeHUI 31pa-
BooxpaHeHus Poccuiickoit @enepanunm.

Kpumepuu exniouenus 6 uccnedosanue:

* Hannume mokasaHuil jyid SMOMPUYECKON IIPOTUBO-
IpMOKOBOI Tepanmuy COINIACHO PoccmiickuM peKoMeH-
mamusaM «JmarHoctika u nedeHme Muko3oB B OPUT»
(2015): muxopafka HESICHON 3TUONOTMU MPOFOTDKUTE/Ib-
HOCTbI0 6oJee 4 CYTOK, pe3UCTeHTHas K aJieKBaTHOII Te-
pamuyu aHTUOAaKTepUaAbHBIMYU IIperapaTaMyl ILIMPOKOTO
CIIeKTpa JIeVICTBMA, B COYETAHNY C HaIM4IMeM JABYX U 60-
nee paKTOPOB PUCKAa PA3BUTUS MHBASMBHOTO KaHAN032
(B/B KaTeTep, XMPYPrUIecKOe BMEIIATIbCTBO HA OPTaHax
OpIOILIHOI ITONOCTH, TONHOE TIapeHTepanbHOe MUTaHMeE,
NpuMeHeHue ImoKokopTukocreponsos /I'KC/ unn nmMmy-
HOCymIpeccanTos) [12].

* Vinu Boigenenne Candida spp. 13 CTepUIbHBIX B HOP-
Me 610cy6cTpaToB (KpOBb, CIIMHHOMO3TOBAs >KUJKOCTD
/CMJK/, mepuToHeambHas >KUIKOCTD, 1 TIpOYee).

* Bospacr crapiue 18 ner.

¢ Ilonmy4eHne manueHTOM He MeHee OFHON CyTOYHON
TO3bI aHNAyMadyHIMHA.

Kpumepuu ucknrouenus:

* Bospacr mmapue 18 jer.

* [Ipepnonaraemas IpoOfO/KUTENBHOCTD XIU3HM MEHee
48 yacos.

* Ajmeprideckas peakiysa Ha 9XMHOKAH/IVHBL.

B nccnenosanme ocnenosaTeIbHO BKIOYA/IN BCEX T10-
CTYIMBUIMX B y4peX[eHNe 3[[PaBOOXPaHEeHNs OONbHBIX,
MONMYYMBIINMX JIedeHue aHupynapyHruHoM. I[lamyeHTOB
BKJIIOYA/IN B M3y4eHVe C MOMEHTAa Hayaja TepaIluy aHu-
IynadyHIMHOM, HOC/Ie Yero IMPOBOAVIN PeTPOCHEKTUB-
HBII (MCXOZHBIE XapaKTepUCTHUKM, paxkrtopsl pucka VK,
IAMArHOCTMYECKIe MEPONIPUATHA, [UAaTHO3 OCHOBHOTO 3a-
6oneBaHys ¥ mp.) U npocuekTuBHbl (guarnos VK, ag-
(beKTMBHOCTD M 6€30II1aCHOCTD JIeYeOHDBIX MepOIpUATHIL,
u 1p.) cbop maHHBIX. VccnenoBareny Bemy ManueHToB [0
BBIIVCKY 13 OOTBHUIIBI MO0 O HACTYIIEHNUS CMEPTIL.

Vudopmanmnio o 601bHBIX cOOMPANy C TOMOIBIO VMH-
IVMBMJYa/lIbHONM PerMCTPaIIOHHON KapThl, KOTOPas BKIIO-
yaja geMorpadudeckiie NaHHble, KIMHIYECKUI [UAarHO3
OCHOBHOTO 3ab0/eBaHus, ¢pakToppl pucka passurus VK,
xmandeckne cumnroMsl VK, nokasaremn APACHE 11 n
SOFA npu noctynnenun B OPVT u npy HasHaueHNM aHU-
mynadyHIVMHA, Pe3yabTaThl MUKPOOMOIOINIECKIX aHa M-
30B, ONMCaHMe NPUMEHEHNUs Ipenapara (SMIMpPUYECKOe,
KOppPEeKTUpYIolllee SMIMpUYeckoe Npyu HedPpPeKTUBHO-
CTU TIPEeNBbIAYILEro MPOTUBOTIPUOKOBOTO JIEKaAPCTBEHHOTO
cpeactBa (JIC), WM 9THOTPONHOe HAa OCHOBAaHMM HIaH-
HBIX MUKpPOOMOTOIMYECKOT0 aHanusa), KIMHUYECKYI0 U
MMKPOOVONOTMYECKYIO OLIeHKY 9((deKTUBHOCTI TepaInu
aHMAYNTaYHIVHOM, 3aperMCTpUpOBaHHBIe IIPU IIpUeMe
IIperapaTa He)Ke/laTebHble ABJIEHN:A, a TaKXKe pe3y/bTa-
TBI JIe4eHNA (BBI3TOPOBJICHNE, BBDKIBAEMOCTD B TeUEHIE
30-Tu mHelI OCTIe HavaIa IpYMeHeHsT aHuyTadyHIMHa,
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CMepTh, OC/IOXKHEHNS).

[ToceB KpOBM U APYTUX CTEPUIBHBIX B HOpMe 61OCY0-
CTpaToB (CIIMHHOMOSIOBas >XUAKOCTb, HMEPUTOHEANbHas
KUZIKOCTb U TIp.), a TakKe ompenenenue Bupa Candida
OCYIIECTB/IIM B MUKPOOMONIOIMYeCKUX J1abopaTopusix,
Y4acTBOBABIIVX B UCC/ICTOBAHNY JIe4eOHBIX YIPEXKICHUIL.
Bpems1, 4acTOTY IIpOBeIEHNMS U TUII MUKOJIOTMYECKOTO HC-
CIeOBaHMsI OIpefe/IsUIy Jledalljyie Bpadll, OCHOBBIBAsCH
Ha K/IMHMYECKOI OIleHKe IaIieHTa.

Huarnoctupoamn VMK Ha ocHOBaHUM KpUTEpUEB,
IpeyIoKeHHbIX EBpomeiickoli opranusanyuei 1mo musyde-
Hyo 1 nedenyio paka (EORTC) u rpymnms! usydenns mu-
k030B (MSG) HarjmoHanpbHOrO MHCTUTYTA a/IEPrOIOTUN
u nHekunoHHbIx 3ab6onesannit (NIAID) CIIIA [15].

[Tony4eHHBIe B IIpoLiecce M3y4eHNs MeUKO-OUONIorn-
JeCKIie JAHHBIE 00PabaTHIBAIN C TOMOIIBIO IPOTPAMMHOI
cuctembl STATISTICA for Windows (Bepcust 10.0).

PE3VYJIbTATbl U OBCYXAEHUE

B nccnenoBanme Brmounnu 300 60npHBIX U3 23 y4-
pexxaennii 3gpaBooxpaHenusa Poccutickoit ®epepanum;
MY>X4MH — 57%, >KeHIuH — 43%, Bo3pacT — oT 18 go 98
neT, MefuaHa — 49+17 nert. [Jlemorpadudeckne xapakrepu-
CTHKM TALMEHTOB cooTBeTcTBOBa/MM AaHHBIM Kullberg B.
U COAaBT., KOTOpbIE ITPOBEN aHA/N3 NPUMEHEHNUs aHUTY-
nadyHruHa y 539 4enoBeK 13 6-TU KIVMHNYIECKNX UCCTIeH0-
BaHUIL. B 9T0II KOropre My>k4mH 65110 55%, CpeHMIT BO3-
pact - 57,5+16 net [11].

B pesynbraTe nsydenus O6b10 MOATBepXKeHO, 4To VIK
OOBITHO BOSHMKAET Y TSDKEIBIX MAIMEHTOB, [UIUTEbHO Ha-
XONAMXCA B edeOHBIX yupexueHusax. Hanpumep, mpo-
TO/DKUTENIbHOCTD IIpeObIBaHyuA Hammx 60mpHbIXx B OPUIT
6b1ma ot 1 1o 144 pueit (Memmana — 18+19), B uccnenosa-
Hum Kullberg B. 11 coaBT. B OPUT 6071€e 4-X CyTOK Haxopu-
much 50% naryentos [11].

Y Bcex NMONyYaBIIMX aHUAYTAQYHIUH OONbHBIX OBIIO
6oree 2-x $HaKTOPOB pUCKa pa3BUTHs MHBA3VBHOIO KaH-
mupo3a (tabm. 1). Tlo cpaBHEHMIO ¢ KOTOPTOi OOIBHBIX
Kullberg B. u coaBr., y manuenTos B rccregoBanny JPA
Jalre IpYMeHsIN aHTMOMOTUKY HIMPOKOTO CIIeKTpa felt-
CTBMS, LIEHTPaIbHbIT BeHO3HBbIN KareTep (LIBK), cucrem-
Hble 'KC 1 TpaHcIIaHTalMI0 OPraHOB MM TKaHel, pexe
IIPOBOAYIIN XMPYPrUYecKue BMEIIaTe/IbCTBA M JICIO/Mb30-
BaJIM MICKYCCTBEHHYIO BeHTWIAnmIo terkux (VIBJI) [11].

Tabnuya 1
®dakTopb! prcka pa3BUTUA MHBA3MBHOTO KaHAMAO3a
y ob6cnepgoBaHHbIX 60nbHbIX (n=300)

PakTOpbI pucka %
AHTUOMOTMKM LUMPOKOTO CNEKTPa AeACTBUS 96%
LIBK 85%
[NonHoe napeHTepanbHoe NUTaHue 49%
MpumeHeHue cuctemubix [KC 48%
Xupypryeckoe BMeLLaTeNbCTBO <2 Heaesb 24%
lemoamanua 17%
NeyeHoYHas HeOCTaTOYHOCTh 21%
MoyeyHas HegOCTaTOYHOCTh 15%
VBN 16%
TpaHcnnaHTauys opraHoB UNu TKaHen 14%
MNepdopaums XKKT 11%
MHbUUMPOBAHHBIN NaHKPEOHEKPO3 4%
B4+ 6%

BkimioyeHHble B MCCIeOBaHNE TAIIMEHTHI ObUIN B TA-
JKEJIOM COCTOSTHMM, Ha MOMEHT Ha3Ha4eHNUA aHUAynadyH-
ruHa Menmasa nokasatens APACHE II = 19,5 n SOFA =
6+3. B pabore Kullberg B. 1 coaBT. Mennana mokasateris
APACHEII = 15 [11].

Y 85% 6ONMbHBIX OTMeYaIy Pe3UCTEHTHYIO K MpuMe-



HeHMIo aHTu6aKkTepranbHbIx JIC MMUpOKOro crekTpa mei-
CTBMS JIMXOPAZKY IPORO/DKUTENBHOCTBIO Oojiee 4 mHet,
4TO SBJAETCSA OFHUM M3 OOIIEITPUHATHIX MOKAa3aHWUIT IS
Hayaja SMIMPUYECKO)l aHTUQYHTranbHOU Tepamuy [12-
14].

B 6onpmmucTBe cnywaes (89%) anmpymradyHruH Ha-
3Haya/M B KayecTBe SMIMpuYecKol tepamuu. Ilpu stom
CTapTOBYIO SMIUPUYECKYIO Tepanuio aHugyIadyHIMHOM
MICIIONTb30BaMN Y 59% OONBHBIX, a Ipy HeapeKTUBHOCTH
IIpUMEHEHNUA Jpyrux npotuBorpu6bxossix JIC (paykona-
3oma u mp.) -y 30%.

VccnepoBane SPA moprBepamno 3¢p¢eKTUBHOCTD
IpYMeHeHNsl aHUAYTapyHTUHA, MOKAa3aHHYIO APYTUMU
apropamy [7-11]. ViydmeHne cocTOAHUA HabGMIOmamM y
79% 006cTenOBaHHbIX OONBHBIX, OTCYTCTBME 3P dekTa — y
5,7%, a peunpus nHbexkunu — y 1,3%. ¥ 17% manueHTos
oueHnts 3dpdexr He cmormu. ObIast BBLDKMBAEMOCTb 00-
CTIelOBAaHHBIX NI B TedeHne 30 CyTOK C MOMEHTa Hadasa
HpYMeHeHVs aHuyIadyHIMHa cocTaBua 78%.

WccnenoBanmem DPA 6bita moprBepkzeHa Oe3omac-
HOCTb IIpYIMEHeHVs aHUAyTadyHIMHA, [TOKa3aHHAd Jpy-
rumy aBTopamu [7-11]. B jaHHOM M3y4YeHWUM B OTHOI U3
KOHEYHBIX TOYEK OL[eHMBAIM OOILIYI0 BBDKMBAEMOCTD IIa-
IVIEHTOB C MHBAa3MBHbIM KaHAM030M B TeueHue 30 CyToK
C MOMEHTA HauaJla TepaIny, B CBA3Y C YeM He IIpefycMa-
TpUBa/IM COOOIEHUA O CMEPTEJIbBHOM UCXOfe, KaK O ce-
PbE3HOM HeXXenaTelbHOM sABleHMn. Cepbe3Hble HeXKena-
Te/IbHbIE SIB/ICHMSI IPU UCIIO/Ib30BAHUY aHUAYTApyHTMHA
OTMe€Ya/I PENKO: TUIToKanueMuio — 1%, anrumoorex - 0,5%.
He 65110 ciyyaeB oTMeHBI aHUyIayHIMHA B CBSA3Y C He-
xKenmatenbHbIMU ABTeHnAMU. [To nanubM Kullberg B. n co-
aBT., aHU/y/IaQyHTUH OTMEHI/IN B CBA3Y C HEeYKeJTaTe/IbHbI-
MU ABIeHysAMN y 1,5% nmanuenTos [11].

Hannune MHBasMBHOTO KaHAMMIO03a 6BUIO Taboparop-
HO YCTaHOBJIEHO y 75 (25%) 006CreoBaHHBIX OOJIbHBIX.
Mccnegosanne OPA moprBepAnsio, 4To BO B3pOC/ION IO-
mysanyy VIK Bo3HMKaeT IpenMyInecTBeHHO Y MallieHTOB
CpelHero M CTaplIero BO3pacTa, Jalle y My>K4nH. Menu-
aHa Bo3pacTa 6onbHbIX VK cocraBuma 47 yeT, My>X4nH
— 57%. Ilo paHHBIM paHee ImpoBefeHHOro B PD nccneno-
Banusa KPUT, mennana Bospacra 6ompubIx VIK cocTaBmna
58+15 net, My>xumH — 60% [5].

[Manments! ¢ mopTBepxxeHHbIM VIK monbine Haxomu-
much B OPUT (Menmana = 24 qHs), 4eM 60/bHbBIE 001IEN
rpynmsl (Meguana = 18 gHeit). Kpome Toro, y i ¢ mop-
TBep>KAeHHbIM VK yallie mpyuMeHANM aHTMOMOTHUKM IIN-
poxkoro criektpa pevictsus, 1IBK, remonmanms n xupypru-
JecKye BMeIIATe/IbCTBa, a TAK)KE Yallle BhIAB/LAIN I10Yed-
HYIO U TIeYeHOYHYI0 HeOCTaTOYHOCTD 1 BVYU-nndexmio
(Tabn. 1, 2).

Tabnuya 2
®akTopbI prcka pa3BUTUA MHBA3NBHOTO KaHAWA03a Y NaLMEHTOB
¢ nogrBepxaeHHbIM UK (n=75)

PakTopb! pucka %
AHTUOMOTMKY LIMPOKOTO CNeKTpa JenCTBUS 99%
LIBK 96%
lMonHoe napeHTepanbHoe nuTaHue 64%
IMpumeHeHwe cuctemHbix 'KC 37%
X1pypruyeckoe BMeLaTenscTBo <2 Hefenb 27%
'emogmanus 33%
[Ne4yeHoYHas HeOCTaTO4HOCTb 19%
[NoyeyHas HeOCTATOYHOCTD 24%
MBI 17%
TpaHcnnaHTaums OpraHoB U TKaHer 9%
Mepdopaumsa XKT 13%
MHMOULUMPOBAHHbIN NaHKPEOHEKPO3 4%
B4+ 21%

KITMHWNYECKAA MUKONIOTUA

ITo cpaBHenuio ¢ uccnegosanueM KPUT, mamueHTsl ¢
VIK B HallleM M3y4eHMN Yallie OMyJanu IIOJTHOE ITapeHTe-
panbHOe muTanue (64% vs 36%) u cucremusie I'KC (37%
vs 6%), y HuX yaiie BbiaBLamu BUY-undexnuro (21% vs
3%). C npyroit cTOpOHBI, OO/IbHbIE, BK/IIOYEHHbIE B HAIlle
UCCIIelOBaHNe, peske IepeHOCHIM XUPYPriudeckoe BMella-
TenbcTBO (27% vs 40%) mnu nepdopanuio XXKKT (13% vs
24%) [5].

Ha moMeHT Ha3HayeHVs aHUAynadyHIMHA y HalMeH-
ToB ¢ VIK Obn Bbitie Meguanbl mokasatenu APACHE 11
= 18 u SOFA = 7, yem y 6onbHbIx B nccinegoBanun KPUT
(APACHE II - 13, SOFA - 6) [5].

Y 57% manyeHToB BO3OYAUTESIMI MHBA3MBHOTO KaH-
muposa 6pun Candida ue-albicans Buppl (Tabn. 3), 4ro
COBIIQJIaeT C pe3y/IbTaTaMy KPYIIHOIO M3y4YeHUs TUOJIO-
ruu VIK B8 PO Bacunbesoit H.B. u coaBr. [16], a TakKe uc-
cnegosanust KPUIT u manneix Kullberg B. u coasr. [5, 11].
OpnHako, B OT/IMYIE OT YKa3aHHBIX aBTOPOB, MbI Yallje BbI-
asisiu C. glabrata n C. krusei, pexxe — C. parapsilosis.

Tabnuya 3
JATnonorus HBa3MBHOrO kKaHAKUAO03a Y 60NbHBIX (nN=75)
C. albicans 43%
C. glabrata 25%
C. krusei 17%
C. tropicalis 13%
C. parapsilosis 2%
C. kefir 1%
C. famata 1%
C. lusitania 1%
2 Bo3byautens Candida 1%

Kimmunueckne npusnaku VIK 6pum HecnenyuaHb-
MM: ycToluMBOe K aHTMOaKTepyanbHbiM JIC moBbIlIeHNe
TEeMIIePaTyphl Tela OTMETUIN ¥ 73% GONMbHBIX, IPU3HAKH
MIO/IMOPraHHOM HEJOCTaTOYHOCTH — y 41%, 4TO coBHajaer
¢ pesynpraTamu uccnenosanus KPUT [5].

Onnako, B ommmune ot muccinegosanuss KPUT, mpl 3Ha-
YITE/IbHO Yallle BBIABJLAIN MOPaXKeHNe PasIMYHbIX Opra-
HOB WM TepUTOHUT (61% Vs 26%), 3HAUUTENIBHO pexe —
M30/MPOBaHHYI0 KaHAuAeMuIo (39% vs 74%) (Tabmn. 4) [5].

Tabnuya 4
TMepuUTOHUT U NopaxeHne OpraHoB NPU MHBa3NBHOM
KaHaupose (n=75)

MeputoHuT

TopaxeHye KOXi 1 NOJKOXHOW KIeT4aTky

MopaxeHue LIHC

OHaokapauT

Aptput

QOcteomuennt

Hedpur

OHpoTansMUT

B 6onpmuncTBe Cnyvaes (57%) aHupynadyHIMH Ha-
3HaYa/!M B KauyecTBe SMIMpudecKoil Tepammn. [Ipu stom
CTapTOBYIO SMIIMPIYECKYIO Tepanuio aHUAyIa(yHIMHOM
ncnonb3oBaau y 30% 60nbHbIX, a Ipyt HeaddeKTUBHOCTH
[IpUMeHeHNs Apyrux npotuBorpubxossix JIC (paykona-
3oma 1 1p.) — y 27%. ITocne mabopaTopHOro mopTBepx/ie-
uua VIK annpynagynrus npumennm y 43% manyeHros. B
uccnegosanuy KPUT nporusorpu6bxossie JIC (praykona-
3071 — 67%, kacno¢yurus — 13%, am¢porepurius B - 11%,
JIK amorepuina B — 4%, Boprkonason — 4%, MuxadyH-
TMH — 1%) HasHaYaIM HocyIe 1ab0paTOPHOTO MOATBEPXKIe-
HuA VIK, mpu atom 19% manyeHTOB He MOMYYMIN aHTU-
MUKOTUYECKON Tepanui [5].

UccnepoBane OPA moprBepmmno 3¢ deKTMBHOCTD
mpuMeHeHus anugynadyuruxa y 6onpubix VIK [7-11]. Bor-
3/J0pOBJIEHNIE UM Y/Ty4IlleH)e COCTOSTHIUA oT™MeYanu y 79%
HaIeHToB ¢ moaTsepxeHHbIM VK, oTcyTcTBre addexra

w|a | [o|olo|= (N
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-y 7%, penupus uHbeKIVM — ¥ 2%, y 16% OLIeHNTDH a¢-
¢dexT He cmormn. Ob11as BBDKMBaEMOCTb 00CTIEOBAaHHbBIX
i B TedeHue 30 CyTOK C MOMEHTA Hayasia IpYMeHEHN
aHuAynadyHIMHa cocTaBuaa 66%. DTOT IOKasaTenb Cy-
LIECTBEHHO BbIIIIe 00II[ell BBLKMBAEMOCTI OONMbHBIX (43%)
B TeueHue 30 cyTok ¢ MmomeHTa BbiaBnenus VIK B uccre-
nosaunu KPUT, B koTopoM aHMAynadyHTMH He IIpKMe-
Hsmu [5]. Ilpu atom y 6onpHbIx VIK B nccnenoBannm PA
ObUIM BbIIIE TIOKazarenu Tsokectn coctossans APACHE 11
u SOFA, a Taxoke 4ale BbIABIANN ITOPa)KeHNe OPTaHOB I
CHCTEM, YTO SIB/IAETCS MPOTHOCTUYECKN HEOIArOmpusT-
HbIMK pakTopamu [12].

Heobxomumo oTMeTuTh ABa BOXXHBIX (akTOpa, KOTO-
pble Moru MOBMUATH Ha 3¢ dexruBHOCTD Nevenus VK B
nccnegosanuax KPUT u OPA. CormacHO coBpeMeHHBIM
OTEeYeCTBEHHBIM U 3apYOeKHBIM peKOMEHIALUAM, 9XUHO-
KaHAMHBI — Ipenaparsl Bbibopa ayst medenns VK [12-14].
B nccneposanuu KPUT Tonbko 14% 60/MbHBIX MOMTyYanu
9XMHOKaH/MHBI (KacrmodyHruH 1 MukadyHrus) [5], B uc-
cnenoBanyy DPA Bce manyeHTh! IPYMEHIN aHUAYIadyH-
rH. KpoMme Tor0, CyIecTBYI0T MHOTOUNCIEHHbIE TOKa3a-
TenbcTBa 9 dexTuBHOCTY panHert Tepanuu VIK [17-19]. B
uccnegosanuy KPUIT y 81 601bHBIX IPOTHBOIPUOKOBBIE
JIC HasHauway mocae 1abOpaTOpPHOrO MOATBEPKIEHMS
WK, a 19% manneHTOB He MOMYYMIN aHTUMUKOTUYECKON
tepanuu. B mccnegoBanyuy OPA 60NMbIIVHCTBY 6ONIbHBIX
(57%) aupynadyHrun 6bU1 HasHAYeH [0 1a60PATOPHOTO
nogTBepxaenna VK.

BbiBOAbl

B Poccuiickoit Penepanyy annpynapyHruH B 607b-
IIMHCTBE CIy4aeB HA3HAYAIOT B Ka4eCTBE IMIIMPITIECKOI
tepamuu (89%). Takoe mnpruMmeHeHue aHMAYTaQyHIMHA
651710 9¢(eKTUBHBIM Y 79% OONBHBIX.

Cpenu Bo36yuTenelt MHBa3MBHOTO KaHANAO03a IIPe0d-
napatot Candida ue-albicans Buppt (57%).

HesxenarenbHble sSiBIEHVSI TPV MCIIO/Ib30BAHUY aHUAY-
nagyHrMHA BO3HUKAIOT PEAKO: TUITOKanuemus — 1%, aHru-
oorek - 0,5%. He 651710 cy4aes oTMeHbI aHuAynadyHInHa
B CBSI3U C HEXXE/IATE/IbHBIMI SIBJICHISIMIL.

Y 60/IbHBIX MHBAa3MBHBIM KaH/MIJIO30M paHHee IpuMe-
HeHye aHupynadyHruHa sapdexTnBHo. O6LIas BbDKMBA-

€MOCTb 3TOJ KaTeropuy IaLMeHTOB B TedeHue 30 CyTOK
C MOMeHTA Havaza IpUMeHeHNs aHNAynadyHIHA COCTa-
BUIa 66%, YTO CYIIECTBEHHO BBILIE aHA/IOTMYHOTO IIOKa-
3arens B paHee nposefieHHOM B PO nccnegoannm KPUT
(43%).

Aemopvl 6vipaxcarom npusnamenvHocmv u 6nazo-
0apHoCcmb 3a 0KA3AHHYI0 NOMOUSL NPU NPoedeHUul OaH-
HO020 UCCTIe008aAHUT:

Pyounoii Onvee Bnadumuposue (PBY3 «IIpusomicckuii
okpysHcHoti meduyunckuti yenmp» PMBA, Huxcnuti Hoszo-
po0), Mearosy Bnadumupy Bauecnasosuuy (PI'BY « HMMUIL]
um. B.A. Anmaszosa» M3 P®, Canxkm-Ilemep6ype), Anu-
cumosy Amndpero FOpvesuuy (TAY3 «I'Kb Ne7» , Kasauv),
Casunosoti Mapune Tanzamoene (IAY3 «I'KBL Ne 16»,
Kasanv), Kynaeunoii /Toomune KOpvesne (TAY3 «PKB M3
PT, Kasamv), Ilonosoii Mapune Onezosne (IICII6ITMY
um. axad. VLII. Ilasnosa, Canxm-Ilemep6ype), Cemene-
8y Bauecnasy Hukonaesuuy (PI'b BOYO «BMA um. C.M.
Kuposa», Canxm-Ilemepbype), Hu Oxcane Iennadveste
(I'BY3 «KKB Ne2», Kpacnooap), Illabanosoii Hamanve Es-
eenvesre (I'BY3 «KKB Ne2», Kpacrooap), Ceemozop AHnHe
Anexcanoposre (OIBY «DedepanvHolii HAyUHO-KAUHUYE-
CKULL UeHMP CHeuUanu3upoBanHbix U008 MeOULUHCKOLL
nomowsu u meouyurnckux mexnonozuit. ®MBA Poccuu»,
Mockea), boeapruxosoii Tamvane Buxmoposne (OI'BY3
«beneopoockass OKB Cesmumens Moacaga», Benzopod),
IIImovixosoti Enene Anexcanoposte (OI'BY3 «Beneopodckas
OKB Cesamumens Voacaga», Beneopod), Mankosoii Onvee
Tennaovese (IBY3 CO «Cseponosckas OKB Nel», Exame-
punbype), Ionosnukosy C.I. (DIKY «Inasuoviii Boennuiii
knunuveckuii eocnumany um. H.H. Bypdenko», Mocksa),
Boosuu B.A. (TAY3 «I'Kb Ne7» , Kasanv), Xauamyposoii
Anvomupe Anexcanoposre (PI'BY «THIIK um. A.H. Powrcux»
M3 P®, Mockea), Ilapmerosy Anexcandpy Eecenvesu-
uy (I'V3 «Ynvauosckuti 06nacmmuotl KAUHU4eCKUil yeHmp
CHeYUAnUIUPOBAHHDBIX 61008 MEOUUUHCKOU NOMOUAU UM.
sacn. epaua Poccuu E.M. Qyuxanosa», Ynvauosck), Ouu-
posoti Oxcane Ewuesne (TAY3 «PKB um. H.A. Cemauiko»,
Ynan-Yoe), Cunaesy Anopeto Anamonvesuwy (LLAPUT MI]
JB®Y, Bnadusocmox), 3opunoit Hamanve AnexcanoposHe
(OI'bYH KHUMIUIIK @MBA Poccuu, Kupos).
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IIpu uenenanpasnennom obcnedosanuu 113 ummyHoKoMnpomemu-
posanmvix 6omvrvix ¢ BU9-ungexyueti (75 uen.) u ¢ eemobnacmozamu
(38), 6x00AU4UX 6 2pynnbL PUCKA, HACMOMA 0OHAPYHEHUSL 2TyOOKUX MU-
Kx0308 cocmasuna 29,3% u 57,9% coomeemcmaerHo. B amuonozuuecxoti
cmpykmype enyboxkux mukosos Aspergillus spp. 6vinu eviaenervt 6 40,7%
npu BUY-ungpexyuu u 6 81,8% — npu ecemobnacmo3zax, Cryptococcus spp.
- 6 44,5% u 6 18,2% coomsemcmeenHo. Candida spp. kax 6036youmenu
UHBA3UBHO20 KAHOUO03a Y nayuenmos ¢ BUY-unpexyueii bviu o0Hapy-
seHol 6 14,8%, npu eemobnacmo3ax 0aHHvlil MUKO3 He OUAZHOCINUPOBATILL.
Yemanoenenvt Kknunudeckue u 1a60pamopHvie pAsIUIUS Y UMMYHOKOM-
npomemuposaruvix nuy, ¢ BU9-unpexyueii u eemobnacmozamu 6 3a6u-
CUMOCIU O HANUMUS 27ly60KUX MUK0308, KOMOpble HE0OX00UMO yuu-
muieamo npu 006cne006anUU NAUUEHINOB 1 HOPMUPOBAHUL 2PYNN PUCKA.
Vcnonv3oeanue cospeMeHHbIX CepON0LUMECKUX MECTN-CUCTEM NO360Aem
YCKOPUMb U NOBbICUMb MOUHOCMb OUAZHOCIUKU 27YOOKUX MUK0308,
00yCno6n1U6as cé0eBpeMenHOe HA4AN0 smuomponHoti mepanuu. Ilony-
UeHHbLe Pe3yNIbmMampl yKa3vléawm Ha Heo0X00UMOCb HACIOPOHKEHHO20
OMHOWEHUS K MUKOMUUECKUM OCTIONHEHUAM Y 0AHHO020 KOHMUHZEHMA
GONOHDIX, YCUNEHUS Mep NPOPUNAKIMUKU 1 NPOBEOEHUS CB0EB8PEMEHHOTI U
adex8amHoti AMUOMPONHOLL mepanuu.

Kntouesvie cnosa: B/Y-undpexuys, reMo61acTo3bl, MUKO3bI, aclep-
IMjUIe3, KPUITOKOKKO3, IHBA3VMBHBIN KAaH/U/I03, CEPOIOTNYECKIe TeCT-
CUCTEMBL
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During specialized directed examination of 113 immunocompromized
patients with HIV-infection (75 patients) and with hemoblastosis (38)
included in the risk group, the incidence rate of deep mycosis were 29,3% and
57,9% respectively. In the etiological structure of deep mycoses Aspergillus
were detected in 40,7% of HIV-infection and in 81,8% - in hemoblastosis,
Cryptococcus - in 44,5% and in 18,2% respectively. Candida as causative
agents of invasive candidiasis in patients with HIV-infections were revealed
in 14,8%, in hemoblastosis this mycosis was not diagnosed. Clinical and
laboratory differences in immunocompromized patients with HIV-infection

*  KonrtaktHOe Annjo: TuaaBbeppues lllyxpar ApTbIKOBUY,
e-mail: shuxrat.tilavberdiev@mail.ru
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and hemoblastosis in relation of deep mycosis presence, which were required
for examination of patients and formation of risk groups, were established.
The use of the modern serological test-systems can accelerate and increase
the accuracy of deep mycosis diagnosis, providing the appropriate beginning
of etiotropic therapy. The results indicate the need of wary attitude to mycotic
complications in this contingent of patients, strengthening of prevention
measures and carrying out of the well-timed and adequate etiotropic therapy.

Key words: HIV-infection, hemoblastosis, mycosis, aspergillosis,
cryptococcosis, invasive candidiasis, serological test-systems

[llnpokoe pacHpOCTpaHeHME HOBBIX MEFUIIMHCKIX
TEXHO/MOTMII (MHBA3MBHBIX AMATHOCTMYECKUX M JIedeb-
HBIX TIPOLEAYP, LUTOCTATUYECKO!I ¥ HMMYHOCYIpec-
CUBHOJ Tepamuu, TPAHCIUVIAHTALUM U Tp.), HMaHAeMU
BUY-undexumyu, pocT 4acTOTHl reMO6IacTO30B Be#yT K
YBEMMYEHNIO HOMY/ALNI UMMYHOKOMIPOMETUPOBaHHbIX
OO/IbHBIX C BBICOKMM PUCKOM DasBUTHA MUKOTUYECKMX
MOpPa)XEHUI, YaCTO IPUBOAAIINX K IMOeN alMeHTa, YTO
06yCIOBNMBAaeT aKTYaIbHOCTb YITTyOJIEHHOTO WU3YYEeHS
IDaHHOI mmaToyorum [1-4].

Ba)xHellIMM acIeKTOM AMArHOCTMKM OIIOPTYHUCTH-
9eCKMX MMKO30B SABJIAETCA CBOEBPEMEHHOCTb, TaK KaK
[o3fiHee UX OOHAPY’>KeHNUe Pe3KO yMeHbIIAeT 4ucio 6ia-
TONPUATHBIX MCXOROB. HafieXKHOCTb TPafMIVIOHHBIX, B
JaCTHOCTY KY/IbTYpaabHBIX, METOJOB AMarHOCTMKU HU3-
Kas, II09TOMY B pea/IbHbIX yC/IOBMAX Ha3HAYEeHe TepaIi
0OBIYHO OCHOBAHO JIMIIb Ha KIMHUYECKUX NaHHbBIX [5-8].
9To yKasbIBaeT Ha HEOOXOMMOCTb 60JIee aKTVBHOTO BHe-
IpeHMsI COBPEMEHHBIX ITOIXO/IOB K Tab0paTOpHOMY OIIpe-
IeTeHNI0 MUKOTIIECKUX OCIIOKHEHWIT Y IMMYHOKOMIIPO-
MEeTUPOBaHHbIX NALIEHTOB 1 aleKBaTHOMY VX JIeYeHNIO.

[lenb HACTOAILETO MCC/IE[OBAHNUA — ONpefe/leHne 4a-
CTOTBI ¥ 9TMOIOTMYECKOI CTPYKTYPBI ITTyOOKMX MUKO30B
Y IMMYHOKOMITPOMETIPOBAaHHbIX 6OTBHBIX C TeMO6IacTo-
samu u ¢ B/Y-nHdekunmeil 3a cyeT KOMIUIEKCHOTO IOf-
XOfla C WCIIO/Nb30BAHNEM COBPEMEHHBIX CEePONTOTMYeCcKIX
TECT-CHUCTEM.

MATEPUAJIbl U METO/ bl

O6cnenosano 113 60mbHBIX 13 Tpymm pucka: ¢ BUY-
nHdpexkunmeit — 75 (66,4%), ¢ remobmactozamu — 38 (33,6%).
VIsy4eHne ocyljecTBIAMM pasfenbHO — B PecriybnmkaH-
ckoM LeHTpe 1o 6opnbe co CITVTom nu HUMN nepenusa-
HuA KpoBu M3 PY3. cooTBeTCTBEHHO.

[Tarmentsr ¢ BUY-undekinmeit Haxommmmnch Ha 3-4
crapnu 3aboneBanns, ¢ ypoBHeM CD4<200 k1/MKII, ¢ Ha-
MYVeM PeCIMpPaTOPHBIX ¥ MEHMHIeaIbHbIX CYMIITOMOB;
BO3pacT — oT 20 fo 65 (40,1+2,2) yeT, My>X4nH — 45 de-
noBek (60%), sxermuH — 30 (40%). BonpHbIX ¢ reMo6a-
crozamm (J1eiiK03bI) 0OCIenoBaM Ha (POHE HEMTPOIEHUN
[OCIe Kypca MOMMXUMMOTEPAINM M IIPU CEeNTIIECKOM
COCTOSIHMY HENOHATHOI 3TMOoNorny; Bospact — ot 10 xo
67 (36,1£1,7) net, my>xunH — 28 (73,7%), >xeHuyH — 10
(26,3%). Matepuan aas MCCIeNOBaHN: KPOBb, MOKPOTA,
cnmHHOMO3ToBasA Xupkoctb (CMIK). Hapsany ¢ Tpagniu-
OHHBIMJ MMKOJIOTMYECKUM U PEHTTEHOMOTNIECKIM METO-
IaMM, UCIOTIb30BAIN COBpeMeHHBbIe TeCT-crcTeMbl (BIO-
RAD, CIIIA), obecneunBarolue onpeneeHe aHTUIeHOB
Aspergillus, Cryptococcus u Candida B CbIBOPOTKe KpOBU 1
APYTruX OMOMTOTMYEeCKIX KIAKOCTSIX.

[Ip1 mOCTaHOBKE 3TMOMOTMYECKOTO [UArHO3a PYyKO-
BOJCTBOBA/INCH COOTBETCTBYIOLIVMIU MeXJYHapOXHBIMU
Kputepusmu [1, 5, 7].

CraTuctuyeckyo 06paboTKy IONTydYeHHBIX Pe3y/IbTa-
TOB BBIIIOJIHSIIN C TIOMOIIBIO TPASUIIVIOHHBIX METO/IOB Ba-
PUALVIOHHO CTaTUCTUKIL.



PE3YJIbTATbl U OBCYXAEHUE

I[Tory4yeHHBIe pe3y/IbTAThI IPECTAB/IEHbI B TabmuIe 1.
Tabnuya 1

Pe3ynbTathl 06CnefoBaHNA UMMYHOKOMIPOMETMPOBAHHBIX
60NbHbIX Ha HanuuKe rny6oKUX MMKO30B

0O6cnegoBaHo | U3 Hux ¢ Muko-
Ha:;\:%m?::we GONLHLIX 22 Be3 Muko3oB
AbcC. % Abe. % AbcC. %
BUY-uHdekuma 75 00 22 293 53 70,7
Temobnacrosbl 38 00 22 57.9 16 421
Bcero 113 00 44 389 69 61,1

Kax BupHO 13 Tabmmiiel, y 6onbHbIX ¢ BUY-nnbexmein
9qacToTa OOHAPY>KeHWsI IMyOOKMX MMKO30B COCTaBMIA
29,3%, y 60mbHBIX ¢ TeMo6macTozamu — 57,9%.

B Tabmuue 2 mpencTaBieHa 3TUONOTMYECKass CTPYK-
Typa IIYOOKMX MMKO30B y OOC/IEHOBAaHHBIX OOIbHBIX.
Aspergillus spp. coctaBum 40,7% npy BUY-undexiym u B
81,8% — mpu remobnacrosax, Cryptococcus spp. — 44,5% u
B 18,2%, coorBercTBenHO. Candida spp. Kak Bo30ymurenn
MHBA3MBHOIO KaHAUA03a y 60mbHbIX ¢ BIIY-unbekuei
Ob1M 0OHapy>XeHbI B 14,8%, mpy reMo61acTo3ax NaHHBIN
MUKO3 He IMarHOCTUPOBAJIML.

Tabnuua 2
3Tonoruyeckas CTPyKTypa rnyGoKkux MUKO3OB
y 06cnefoBaHHbIX 60NbHbIX

Bo3s6yautenu rny6okux BUY-nHdekumns TemobnacTo3b!
MWUKO30B Abec. % Abc. %
Asperqillus spp. 1 40,7 18 81,8
Cryptococcus spp. 2 445 4 18,2
Candida spp. 4 48 0 0
Bcero 27 100 22 100

B rabnuiie 3 mokasaHa MOPa>keHHOCTb ITTyOOKIMI MMI-
KO3aMI1 ¥ UX aCCOLMALUAMN IMMYHOKOMIIPOMETHPOBAH-
HBIX OOIbHBIX.

Tabnuya 3

Buabl v vactoTa rnyﬁomx MUKO30B Yy
WMMYHOKOMMNPOMETUPOBAHHbIX 60NbHbIX

. BUY-uHdbekums | F'emobnacTtosbl

[ny6okuii Muko3 A6, % AGC. %
Tonbko acneprunnes 6 27,3 18 81,8
Tonbko KPpUNTOKOKKO3 8 36,4 4 18,2
_Tornbko MHBA3MBHbIN KAHAWA03 3 3.6 0 0
AccoLuaLms acneprunnesa u kpun- 4 8,2 0 0
TOKOKKO3a
Accoupaums acneprinnesa v Hea- 1 45 0 0
3MBHOrO KaHaMao03a
Bcero 22 100 22 100

Kax BujiHO 13 Tabmuipl, y 60JIbHBIX € FeMOOIacTo3aMu
OIIIOPTYHUCTUYECKIE ITTyOOKIe MUKO3BI OBUIN IIPEICTAB-
JIeHBI TO/IbKO acnepryrie3oM (81,8%) 1 KpUITOKOKKO30M
(18,2%). CoueTaHHBIX MMKO30B He oTMedasu. [Ipu BIY-
MHQEKIMY Yallje BCETO BBIABIIANMN KPUITOKOKKO3 (36,4%),
acrieprunes (27,3%), coueTaHme KpUIITOKOKKO3a C acep-
TWI/IE30M MIMENTO MeCTO B 18,2% ciry4adx, MHBASMBHBIN
KaHAU[03 — B 13,6%, coueTaHue aclepruiiesa C MHBasyB-
HBIM KaHAUI030M — B 4,5%.

B Tabnuiie 4 MoKasaH OCHOBHOIT IarHO3 00C/IeOBAH-
HbIX 60bHBIX ¢ BYIY-un(eKImell B 3aBUCKMOCTI OT Ha-
MYV TITYOOKUX MUKO30B.

Tabnuya 4
OcHOBHoOIi auarHo3 o6cneaoBaHHbIX 60MbHbIX ¢ BUY-uHpekumen
B 3aBUCMMOCTY OT HaNWU4us rny6oKMX MUKO30B

KITMHWNYECKAA MUKONIOTUA

V3 Tabmuiupl BUAHO, YTO y OONBHBIX C MUKO3aMIU
npesanuposana 4-s1 cragus BUY-undexunn - 81,8%, y
ocTanbHbIX 18,2% Obiia 3-a cragua. Y aul 6e3 MUKO30B
HaOJIIOfja/my CABUT B CTOPOHY O0JIee JeTKUX cTajuil: ¢ 4-11
651710 56,6%, ¢ 3-11 cTaguen — 41,5%, co 2- craguen — 1,9%,
TO ecTh manueHTsl ¢ BUY-nHekimeit ¢ TAXenbIM UCXOf-
HBIM COCTOSIHMEM B OOJIbILell CTeleHN TOSBEPXKEHb MI-
KOTMYECKUM OCTOXXHEHVSIM II0 CPAaBHEHNIO C OONBbHBIMMU C
OTHOCUTETbHO JIETKMM COCTOSTHUEM.

B Tabmume 5 paccMoTpeHa YacToTa IIPUMEHEHVs
a"TuperpoBupycHoit tepammu (APBT) y mun ¢ BUY-
nHpekumeit. MOXXHO 3aMeTUTD, YTO 6OMTbHBIE C MUKO3aMU
TONBKO B 45,5% nonyuam APBT, 6es Mukosos — B 63,3%.
ITO CIYXUT IOKasaTeJieM TOTO, YTO cIenydudeckas Te-
panusi OCHOBHOTO 3a00/IeBaHMsI B OIIPEMIe/IEHHOI CTeIeHN
NpeyIpexgaeT MUKO3HYIO MHBA3MUIO.

Tabnuya 5
YacTtoTta npumeHenus APBT y 6onbHbIX
¢ BUY-undekumen
KonuyecTtBo 60MbHbIX

MNpvem APBT Bcero Bes MuKo3oB C mMuKo3amm

AbGC. % Abc. % AbC. %
C APBT 42 56,0 33 62,3 0 455
be3 APBT 33 440 20 37,7 2 54,5
Bcero 75 100 53 100 22 100

B tabnuue 6 npuBeneHsl faHHBIE O COJlEP>KaHUN JTUM-
¢ormros CD4+ y MMMYyHOKOMIIPOMETHPOBAHHBIX 6O/Ib-
HbIX. Y i ¢ BUY-nHbexumer 6€3 MIMKO30B KOMNIECTBO
CD4+ cocraBuno 119,5£6,1 K1/MKJI, y TAIJMEHTOB C MUKO-
3aMJ TaKMX KJIETOK ObLIO 60JIee, YeM B iBa pa3a MeHbIIIe —
56,9+2,3 xn/mMxn (P<0,05). Y 60/1bHBIX ¢ TeMO6/IacTO3aMM
ypoenb CD4+okasazncst oXX1jaeMo Bblle. Y MalyieHTOB
6e3 MIKO30B X 0b110 402,5+15,7 KJI/MKII, C MUKO3aMM —
[IOYTH B [iBa pasa MeHblre — 220,5+8,6 xi/Mka (P<0,05).
Taxum 06pasoM, IOATBepKAaeTCs 3amuTHas ponb CD4+
B OTHOLIEHUN MMKO3HOJ MHBA3NM Yy MMMYHOKOMIIpOMe-
TUPOBAHHBIX OOTBHBIX.

Tabnuya 6
CopepxaHnue CD4+ y MMMYHOKOMNPOMETMPOBAHHbIX
60nbHbIX
Hanuuue BUY-undpekuus Femo6nacTosbl
rny6oKuX MMKO30B M+m M+m
C Muko3amu 56,9423 220,548,6
bes MI1Ko30B 119,546,1 402,5+15,7
P <0,05 <0,05

B tabnuiie 7 pacCMOTpPEH yPOBEHb BUPYCHOI HATPY3KI
y 6onbHbIXx ¢ B/IY-undekimeit B 3aBUCUMOCTI OT Haln-
4nA TTyOOKMX MUKO30B. V3 TabIMIbl BULHO, YTO y TAlN-
€HTOB C MUKO3HBIMI OC/IOKHEHUAMI BYPYCHas Harpyska
cocraBma 8,0-10°+3,1-10° BMPYCHBIX YacTHI], 6€3 MIKO30B
- 5,60-10°+1,7-10°uT0 Ha 30% MenbIre. Takum 06pasom,
U 37ech Mbl HAO/II0OfjaeM KOPPEALUI0 MEXAY TSKECTbIO
OCHOBHOTO 3a00/IeBaHVs 1 ONACHOCTBIO MUKOTUYECKOTO
OCJIOKHEHM .
Tabnuya 7
BupycHas Harpy3ka y 6onbHbix ¢ BUY-uHdekumen B
3aBMCMMOCTM OT HanMums rny6oKMX MUKO30B
Hanuuve rny6okux MMKo30B
C mmkozamu

BupycHas Harpy3ka (M+m)
8,0-106+3,1-105

KonuuyecTBo 60NbHbIX
C;:‘?;:'KEE:' Bcero Be3 MMK030B C MMKo3amm
Abc. % Abe. % A6c. %
Cragus 2 1,3 1 19 0 0
Cragus 3 26 34,7 22 415 4 18,2
Cragus 4 48 64,0 30 56,6 18 81,8
Bcero 75 100 53 100 22 100

Bes Muko3oB 5,60-106+1,7-105

B Tabnuije 8 npoaHanMsMpoOBaHbI )Kan00bI MAI[IEHTOB
¢ BUY-nudexumert.
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Tabnuya 8

BoBneyeHHOCTb pa3fnMyHbIX CUCTEM OpraHM3Ma npu
BUY-nHchekummn Ha 0CHOBaHUM Kanob 60NbHbIX

MUKO30B OTMevanu B 22,6% ciydaes. Io gpyrum HO30710-
TUAM Pa3nnyyA ObIIM He CTOMb CYIeCTBEHHBIMIL.
B Tabmune 11 paccMOTpeHBI CONYTCTBYOLIME 3ab601e-

KonnuectBo 60NbHbIX C COOTBETCTBYHWM- BaHV Y 60/IBHBIX C TeMOOTacTO3aMIN.
CucTema opraHusma My xanobamn, % Tabnuya 11
Bcero Be3 muko3oB | C Muko3amu
oo 580 T35 864 ConyTcTBytowme 3a6oneBaHuns y 60nbHbIX ¢ remobnactosamm
'Koxa v crivaneTsie 0bonoukw 760 792 636 B 3aBUCMMOCTM OT Hanuqm:( rny6okmnx gwlxosoa .
LIHC 81,3 73,6 95,5 0NNYecTBO 60NbHbIX, %
Opyrve 92,0 90,6 95,5 ConyTcTaylouee saGonesariue Bcero | C mukosamu |Be3 muko3os
CenTtnyeckoe COCTOSHME 84,2 818 875

Kax BmpHO M3 Tabmuupl, y OONbHBIX IIPeoONaiaii  Tineamonns 174 636 25.0
xanobsr co croponst ITHC: ronosHsle 607111, HApyIIEHNUS KaHamuaos cnuancToil 06omoYki 421 364 50.0
3penns1, cHykeHne mamsti u fgp. (81,3%). Ilpu muxosax ;O”OCT"' pra 1518 27'3 0'
POCT KOMMYeCTBa Xanob oTMedany B OTHOLIEHNN 6OMb- Hg:g)xnocmblﬁ aCTepTAnTes 05 82 0

IIMHCTBA CUCTEM OpraHyusMa (3a MCKIIIoYeHMeM Xano6 Ha
KOXY U C/IM3MUCTBIe 000I0UKM) II0 CPaBHEHMIO C IIal[MeH-
Tamu 6e3 Mrko30B. OCO6eHHO POCT GBI BHIPAXKEH B OT-
HOILIEHNUN >Kamo6 Ha jierkue (Kaleab, MOKPOTa, OfBIIIKa)
(+27,9%) n LTHC (+21,9%). YKano6 co cTOpOHBI KOXMU 1
CTIM3UCTBIX 0007I0YeK Y /IUI] ¢ MUKO3aMU OBIIO MEHbIIIE,
yeM 6e3 MuKo30B (-15,6%).

B tabmuie 9 nmpuBeneHsl XanoObl OONBHBIX C IeMo-
6mactosamu. Yaiie Bcero >KasoBalnch Ha TPOOIEMBI C
nerkumu (84,2%). [Ipy MMKOTUYECKMX OC/IOXKHEHUAX Ha-
O/mI0fany POCT KOMNYeCTBa XKaob B OTHOLIEHNN BCeX CH-
CTeM OpraHy3Ma, II0 CPAaBHEHUIO ¢ OOIbHBIMU 6e3 MUKO-
30B, B yacTHOCTU, B otHomenun ITHC (+17,0%), merkux
(+15,9%), x0>ku 1 CU3UCTBHIX 060moueK (+13,6%).

Tabnuya 9
BoBreYeHHOCTb Pa3NnYHbLIX CUCTEM OpraHu3Ma npu
remobniacto3ax Ha OCHOBaHUM %anob 60NbHbIX

KonnuyecTBo 60MbHbLIX C COOTBETCTBYHOLM-
Cuctema opraHuama MM xanobamu
Bcero Bes mukozoB | C mukosamm
Nerkvie 84,2 75,0 90,9
Koxa v cnusuctble 060104KM 579 50,0 63,6
LIHC 474 375 545
[ipyrvie 100 100 100

B tabnuue 10 paccMOTpeH CIIEKTp COIYTCTBYIOLVX 3a-
6oneBanuit y 60npHbIx ¢ BUY-nHbexumit B 3aBUCHMOCTH
OT Ha/IM4NA IITyOOKMX MUKO30B.

Tabnuya 10

OcHoBHble conyTcTByloWMe 3aboneBanus y 6onbHbIx ¢ BUY-
MH¢peKLMeN B 3aBUCUMOCTH OT Hanuuus rny6oKMX MUKO30B

ConyTcTBylouee KonuyecTtBo 60nbHbIX, %
3abonesanue Bcero C muko3amu | Bes Muko3oB

KaHanaos cnuauctoi 06o-

J10YKM NOJIOCTU pTa 36,0 45 49,1
Tybepkynes 25,3 31,8 226
BupycHblii renatut C 8,7 18,2 18,9
CenTtnyeckoe COCTOSHME 6,0 0 226
BupycHblii renatut B 14,7 13,6 15,1
OHMXOMMKO3 13,3 0 189
AHemusi 9.3 27,3 19
_OHuedanonatus 93 36 75
XpOHUYECKNI GPOHXMT 53 3,6 19

Y 6ompubix ¢ BUY-unexiyeil BbIABIEH IIVPOKMIL
PSLA COIYTCTBYIOMNX 3a00/IeBAHMIL, OZHAKO OH M3MEHSII-
CA IpU NPUCOeOVHEHNN MUKO3HOTO OCIOXKHeHMA. Tak, y
HAIMEeHTOB C MUKO3aMy TybOepKyne3 OOHapyXUBaau Cy-
[IeCTBEHHO Yalle, yeM 0e3 Mukosos (31,8% u 22,6%, co-
OTBETCTBEHHO). 3HAYMTENbHO dYallle BBIABISINA aHEMUIO
(27,3% u 1,9%). Kangumos camsucroin oOO0MI0UYKIM II0JIO-
CTH pTa ropasfo dalle OIpefe/sIn y Iull 6e3 MIKO30B,
yeM ¢ Mukosamu (49,1 u 4,5%, COOTBETCTBEHHO). DTO XKe
MOYKHO CKa3aTh 1 O CENTIYECKOM COCTOSHUI: Y OOTIBHBIX €
MUKO3aMIl ero He HabyIiofjai, TOra KaK y alMeHToB 6e3
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Obpamgaer Ha ceb6s BHUMaHNe BBICOKMII YpPOBEHb
ITHEBMOHMM y TAIVIEeHTOB C MUKO3aMy, 6ojee 4eM B [iBa
pasa IpeBBIIIAOLNIT TAKOBOI Y n1y 6e3 MUK030B (63,6%
1 25,0%, COOTBETCTBEHHO). B OTHOIIIEHUM KaHAMI03a C/IN-
3MCTOI 06OTIOYKM TIONIOCTY PTa HAOMIONAMN TeHAEHINIO,
aHaymorn4ynyio ¢ B/Y-nndekiyert: y 60IbHBIX ¢ MUKO3a-
MM IaHHYIO MATOJIOTMIO PETUCTPUPOBAIU pexe, 4eM Oe3
rny6okux Muko3oB (50,0% u 36,4%, COOTBETCTBEHHO).
Y manmeHToB C ITyOOKMMIM MUKO3aMM BBISIB/SULY PUHNT
(27,3%) n moBepxHOcTHBI acuepruwuie3 (18,2%), Torma
Kak y /1 6e3 MUKO30B yKa3aHHbIe 3a00/leBaHNUA He 06-
Hapy>XMBaJIN.

BblsAB/IeHHbIE PasINyys, HO-BUAUMOMY, OOYCIOB/IEHBI
[IPOSIBTIEHMSIMMU TTYOOKMX MUKO30B y 00C/IeOBAHHBIX I1a-
L[VIEHTOB ¥ MOTYT YYUTBIBATHCS IIPYU AVMATHOCTVKE Iprbd-
KOBOIT MHBa3uu 1 popmypoBanuy rpynm pucka. OgHaKo
OHI TPEOYIOT ellle JOMOTHUTENILHOTO U3yYeHNsI U OCMBbIC-
JTIeHUSL.

Taxyum o6pasom, BIepBble B Y30eKNCTaHe Y MMMYHO-
KOMIIPOMETVPOBAHHBIX OO/MBHBIX, BXOASIIINX B TIPYIIIBI
PUCKa, IIPK KOMIUIEKCHOM 00C/IeOBAHNM C IPUMEHEHNEM
COBPEMEHHBIX CEpPOJIOTMYECKIX METOJIOB OIIpefieieHa da-
CTOTA OIIOPTYHUCTUYECKMX TITyOOKMX MUKO30B. IIpu re-
MobacTosax oHa cocTaBuna 57,9%, npyu BUY-undexunn
- 29,3%. IT0 ykas3pIBaeT Ha HEOOXOAMMOCTD KpaliHe Ha-
CTOPO>KEHHOTO OTHOLIEHVSI K MUKOTIYECKUM OC/IOXKHe-
HUSIM Y JAHHOTO KOHTVHTEHTa OOJIbHBIX, YCUIEHMsI Mep
NpoMIAKTUKY U TIPOBEfieHNs HEOTIIOKHOI afjeKBaTHOI
Tepamun.

BbiBOADbI

1. Ilpn ueneHampaBIeHHOM O00C/IELOBAaHNU MMMYHO-
KOMIIPOMETHPOBAHHBIX OO/MBHBIX, BXOMSIILINX B TIPYIIIBI
pUCKa, 4acToTa OOHAPY>KeHWs IIYOOKMX MMKO30B IIpPH
BUY-undexunn cocraBuna 29,3%, a mpu reMo6macrosax
- 57,9%.

2. B 9TMONOrMYecKON CTPYKType ITTyOOKMX MUKO30B
Aspergillus spp. cocraBunu 40,7 % npu BUY-undexunu n
B 81,8% — mpu remobnactosax, Cryptococcus spp. — 44,5%
u 18,2%, coorBercTBeHHO. Candida spp. kak Bo3OyauTenn
MHBasMBHOIO KaHOMZo3a y 60mbHBIX ¢ BVIY-undeximein
ObUIV OOHApY>KeHBI B 14,8%, Ipu reMo6/1acTO3aX JaHHBIIN
MUKO3 He IMarHOCTUPOBaIN.

3. BbiaBreHbl KIMHUYECKHe ¥ abOpaTOpHBIE pas-
MMYUs Y MMMYHOKOMIIPOMETMPOBAHHBIX OOJIBHBIX C
BUY-nundexumeir n remobmacto3aMit B 3aBUCUMOCTI OT
Ha/4uusA IIyOOKUX MUKO30B, KOTOPble He0OX0MMO y4u-
TBIBATb IIpY 00C/IEOBAaHNM ITAIIVIEHTOB U (POPMUPOBAHUY
TPYIIII PYCKA.

4. Vicrionp3oBaHye COBPEMEHHBIX TeCT-CUCTeM (OIpe-
IelleHMe aHTUTEeHa) MO3BOMAET YCKOPUTb U IOBBICUTH



KITMHWNYECKAA MUKONIOTUA

TOYHOCTDb NMATHOCTUKM OIIMOPTYHUCTUYIECKNX I‘IIY60KI/IX AVNMOCTDb HACTOPOKEHHOTO OTHOIIECHMA K MUKOTYECKUM

MIKO30B, OOYC/IOB/INBAs CBOEBPEMEHHOE HAYa/lo 3TUO-  OCIOKHEHNSM y JaHHOTO KOHTMHIeHTAa OONbHBIX, yCuIe-
TPOIIHOJI Tepanuu. HMA Mep TPOGUIAKTUKI U IPOBeeHNA CBOEBPEMEHHOI I
5. ITony4eHHBbIe pe3y/nbTaThl yKa3blBalOT Ha HeOOXO-  aJeKBATHOI 9TMOTPOIHOI TepaIy.
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Wsyuenvt kynvmypanvHo-mopgonozuseckue u GuUOXuMuU1ecKue c8otl-
cmea 36 KauHudeckux u 27 npupooroix usonsgmos Aspergillus niger. Ipo-
8e0eHO conocmasseHue Ux cKOPOCMU POcmd, UHIMEHCUBHOCHU CHOPOO-
6pA30eaHus npu pasaudHbIX memnepamypax Kynvmusuposanus. Om-
MeueHa cnoco6HoCmb 6cex u3yueHHvIx u30Amoe Kk pocny npu 37 °C. Ilo-
KA3AHO, YIMO NOBbLUEHIE MEMNEPATYDbI KYTbIMUSUPOBAHUS NPUBOOUM K
CHUDKCEHUIO CKOPOCMU POCMA, Y 4ACMU US0NIAMO8 — K CyusecmeenHomy (6
2 u bonee pas) ysenuderuto konuuecmea cnop. O6Hapysx#eH bornee 6bicOKULE
YpOBeHb AMUTIOMUMUHMECKOT! U IUNONUMUMECKOL! aKMUBHOCHU NPUpPoo-
HbIX U30/IA1MOB 1O CPABHEHUIO C KTUHUMECKUMLL.

Boisignienvl pasaudus 6 usmMeHeHuu amMuIonumu1eckoil u 1unonumu-
4ecKkoil AKMUBHOCU KAUHUMECKUX U NPUPOOHBIX U30NSAMO8 A. niger npu
NOSbIUEHUL MeMNePamypol KyIoMUeUposanus. Ycmanoenen 6blcoKuil
YPOBeHb UenI0NA3HOT AKMUBHOCU KAUHUYecKUX wimammos. Ilomyyen-
Hole 0aHHble MO2ym Obib UCNONL306aHbL 018 PA3PAOOMKU MEXAHUIMOB
OUeHKU NOMEHUUATLHO20 PUCKA KOHMAMUHAUUY NTIECHeBbIMU 2PUOAMU UL
noomeepioeHuUs IMUONI02UHecKoil ponu A. niger 6 namozerese 3a60n1e6a-
HUsL.

Kntouesvie cnosa: Aspergillus niger, CkopocTb pocTa, ClIopoobpaso-
BaHMe, JUIONUTHYECKAsT aKTUBHOCTD, aMIIOMUTUYECKAs aKTMBHOCTD,
Lie/UII0/Ia3Hasl AKTUBHOCTD

COMPARISON OF CULTURAL-
MORPHOLOGICAL AND
BIOCHEMICAL PROPERTIES
OF ENVIRONMENTAL AND
CLINICAL ISOLATES OF
ASPERGILLUS NIGER

Khaldeeva E.V. (head of the laboratory), Lisovskaya
S.A. (leading scientific collaborator), Glushko N.I.
(senior scientific collaborator), Bayazitova A.A.
(junior scientific collaborator)

Kazan Research Institute of Epidemiology and Microbiology,
Kazan, Russia

©KomnekTus aBTopoB, 2018

The cultural-morphological and biochemical properties of 36 clinical
and 27 environmental isolates of Aspergillus niger have been studied. A
comparison of their growth rate, the intensity of spore formation at different
temperatures of cultivation was carried out. The ability of all studied isolates
to grow at 37 °C was noted. It is shown that the increase in the temperature
of cultivation leads to a decrease in the growth rate, in some isolates — to a
significant (2 or more times) increase in the number of spores. Higher level
of amylolytic and lipolytic activity of environmental isolates, compared with
clinical, was shown. Differences in the changes in amylolytic and lipolytic

*  KoHrtakTHOe anio: XaapeeBa Eaena BaapumupoBHa,
e-mail: mycology-kazan@yandex.ru

30

activity of clinical and environmental A. niger isolates were noted with
the increasing of cultivation temperature. High level of cellulase activity
of clinical strains was revealed. The obtained data can be used to develop
mechanisms for assessing the potential risk of contamination with molds and
to confirm the etiological role of A. niger in the pathogenesis of the disease.

Key words: Aspergillus niger, growth rate, spore formation, lipolytic
activity, amylolytic activity, cellulase activity

BBEAEHUE

Ipubsr popa Aspergillus, B Tom uucne Aspergillus niger,
IIMPOKO PACIIPOCTPAHEHBI B OKpYyKaroleit cpege. OCHOB-
HBIM MecTooOuTaHueM ¥ pesepByapom Aspergillus spp.
CUYMTAIOT IIOYBY, I7le OHYU BBIITOMHAIT QYHKIUIO pelylieH-
TOB OpTaHM4ecKux cyocrparos [1]. ObunpHoe 06pasoBa-
HIIE CIIOp, PaclpOCTPaHsIEeMbIX BO3AYIIHBIMY IOTOKAMIL,
IIPUBOJUT K IIOSIB/ICHNIO KOHVANIL 9TUX TPUOOB B BO3LyXE,
B TOM 4uC/Ie OOLIECTBEHHBIX 3[IaHMIL, SKIIBIX IOMeIle-
HII, TedeOHbIX yupexmpeHnit 1 T.1. CIopsl acrepriusios,
IOCTOSIHHO IPUCYTCTBYIOLINE B BO3AyXe, 00/IaflaloT Tep-
MO- M 3aCYXOYCTOIYMBOCTBIO, IMEIOT HeOOIbLIE pa3Me-
PBI 11, [IOTIafiasi B OPTaHM3M YeI0BeKa, MOTYT IIPUBOAUTD K
KOJIOHM3ALUK IPUOAMU CTYXOBBIX POXOIOB, HOCOITIOTKN
U JIETKUX. BbIXaHMe CIIOp U MOCTIeAYIONas KOMOHM3AINS
ABIXaTeNbHBIX ITyTell MOTYT OOYCIOBIMBATH PasBUTHE
acrepruiesa JeTKUX Yy JIOfiel, IPefpacloNoKeHHBIX K
OIIIOPTYHUCTUYECKVIM MMKO3aM, a TAKXKe K MUKOTeHHOI
ceHCHOMMM3ay opraiusma [2-7].

ITpupopusie mrammbl Aspergillus oTmM4aoTCsl reHe-
TUYECKUM PasHOOOpasyeM, IIPU 9TOM UX BUPYIEHTHOCTD
IUIs 4eloBeKa 3aBUCUT OT MHOIMX ¢aktopos [7]. Cpemu
U3BECTHBIX (PaKTOpPOB BUPYAeHTHOCTU Aspergillus spp.
OTMEYaI0T TEPMOTOIEPAHTHOCTb, T.€. CIIOCOOHOCTD POCTA
IIpM pasINYHBIX TeMIlepaTrypax (B T.4. +37 °C), CKOpocTb
pOCTa, MHTEHCUBHOCTDb CIIOPOOOPasOBaHMsA, IIPOTEA3HYIO
aKTUBHOCTD U JIp.

Oco6eHHOCTh AMArHOCTUMKY 3ab0JIEBAHNUIL, BBI3BIBA-
eMbIx Aspergillus spp., 06yc/IOB/IeHa TeM, YTO 3TU TPUOBI
[OCTATOYHO YAaCTO IPUCYTCTBYIOT B OCEBAX, OFHAKO JO-
Kas3aTh MX 3TUONOTMYECKYI0 3HAYMMOCTb He BCerfja BO3-
MO>KHO, U HepelIKO IIPUCYTCTBUE ITIECHEBBIX TPUOOB pac-
CMATPUBAIOT KaK KOHTaMMHAIVIO 160 [IEPBUYHOTO MaTe-
puasa, mu6o caMux 1oceBoB. [lo HACTOSIIEro BpeMeHN He
CYyLIeCTBYeT TeCTOB, IO3BO/ISIIOLINX OFHO3HATHO JOKA3aTh
KIVHIYECKOe MU IPUPORHOe IPOUCKXOXKAEHME IITAMMA,
XOTs MX pa3paboTka, 6e3ycI0BHO, MOITIa ObI 3aMETHO I10-
BBICUTD 3P PEKTUBHOCTD AMATHOCTVMKM M JIedeHNs TaKuX
nHbeKuIL.

HecMoTpsa Ha MIMPOKYIO pacIpOCTPAHEHHOCTD A. niger
Y Y4acTOTY BBI3BIBAE€MBIX MM 3a00/IeBaHMUIL, B YaCTHOCTH
OTOMMKO30B, OCTAeTCsI HESICHBIM, IMEIOT /M KJIMHIYeCKe
U3OMATHI A. niger Te >ke XapaKTEePUCTHUKMU, YTO U IPUPOJ-
Hble LITAMMBbI, J/IU JKe HOIafjlaHue B OPraHM3M de/loBeKa
IIPUBOJUT K IMPOSIBIIEHNIO OCOOBIX CBOJICTB, @ TAK)KE MOTYT
JIM TIPUPOJHBIE MITAMMBI IIPECTAB/LITh YTPO3Y 3OPOBBIO
Je/IoBeKa B KauecTBe BO30YAMTEILs IPUOKOBBIX MHEKIIHIL.

Ilenp paboTel — M3ydeHye MOpdoIOrNIecKux, 61oxu-
MIYECKUX U BUPYIEHTHBIX 0COOEHHOCTEN KIMHIIECKUX I
MIPUPOJIHBIX U30MATOB A. niger.

MATEPUAJIbl U METO/ bl

O6beKTaMI MCCIIEOBAHNS CITY KIIIIL:

1. Knuanueckue u30nATel A. niger, B TOM 4ucne: 9
IITaMMOB, BBIJIE/IEHHBIX U3 CTYXOBBIX IIPOXOMOB IIPU OTO-
Mmukosax (1 rpymnma), u 27 ITaMMOB, U30IMPOBAaHHBIX C
KOXXHBIX IIOKPOBOB IIPM MMKO3aX (BTOpas IpyIIIa).

2. IlpupopHble U3OMATHI A. niger: 27 MITaMMOB, BbIAB-



JICHHBIX 13 00'beKTOB OKPY>KaIOlLIiell CPefbl, B TOM YHCIIe:
3 [IOYBBI TOPOJICKOIT Cpefbl (6 IITaMMOB) 1 U3 XKV/IBIX IO~
Memennii (21 mramm).

3. Myseiinbplit mTaMm A. niger Y-1 13 KONIEKINH.

Vpentudukanuio A.niger nposogywm no Klich M.A.
[8]. OT6op Mmarepmana st BbieNeHUs] TPUOOB M3 K-
HIYECKOTO MaTepuasa OCYLIeCTB/IAIN METOIOM Ma3KOB I
COCKO60B € MOCTeAyINM oceBoM Ha cpery Cabypo u
KynbTuBupoBaHueM npu 30+2 °C B TeyeHne 3-5 CyTOK.

OT160p 1po6 1OYBBI 15 OLIEHKN 06CEMEHEHHOCTH MU -
kpoMmueTamu BoimonHAnu cornacHo T'OCT 17.4.4.02-84.
[TonydenHyto mpoby CYCIEHANPOBA/IN, U3 Pa3BefeHHOI B
CTO Pa3 CYCIEH3MM BBIIOHSA/N II0CEB FA30HOM Ha Cpefbl
Yaneka u Cabypo. IIpo6sl 13 XWUIbIX HOMeILeHnII 0TOu-
panM MeTOfIOM Ma3KOB U COCKOOOB C ITOCIIEYIOIIIM TToce-
BoM Ha cpenpl Cabypo u Haneka. Kynsrusuposanne mpo-
Bopwn pu Temmneparype 30+2 °C. Kononun Mukpomu-
L[eTOB MOfICYNTHIBAIN U UACHTUULIMPOBAIU Ha 3-5 IeHb.

OuennBanyu MopQonornyeckyue 0COOEHHOCTU BBbIfie-
JIEHHBIX IITaMMOB: JIMHEIHYI0 CKOPOCTb POCTa IIpM pas-
JMMYHBIX TeMIIepaTypax Ky/IbTVBMPOBAHNS, WHTEHCUB-
HOCTb CIIOP0O0Opa30oBaHMsL. Bbifje/ieHHbIe M30/LITh TECTHU-
pOBaMM Ha TeMONMUTUYECKYIO, TMIIONIUTIYECKYI0, aMUIO-
TUTUYECKYIO U LeJITI0NIa3HYI0 AaKTUBHOCTb.

Jlid onpeienieH N MMHEMHOTO pocTa A. niger UsMepsAnn
AyaMeTp KOJOHMII (OT MecTa IIoceBa 0 KOHIIa 30HBI POCTa
MUIIeNNA), PACTYIIMX Ha IUIOTHO IUTATENbHON cpefe.
JIns aToro mcciegyeMplii TaMM YKOTIOM BBICEMBANM Ha
noBepxHocTh vamku [letpu co cpemoit Cabypo. Yauiku
nomelany B TepmocTar Ha 28 °C u 37 °C Ha NIATb [HEI.
JvaMeTp KONOHNMM M3MepsUIM B ABYX B3aMOIEpIIeH/N-
KY/IIPHBIX HAIIPAaBJIEHNAX B OBYX-TPeX MMOBTOPHOCTAX Ha
TPeTUIi, YeTBEPTDIN U IATHIN IeHb POCTa KY/IbTYPHI.

VIHTEeHCUBHOCTD CIIOPOOOPA3OBaHMA OL[EHMBAIN MMU-
KPOCKONIMYECKM ITyTeM IOficYeTa KOIMYECTBA KOHMIMIA
C IIOMOIIBIO CYETHOI KaMepbl. [y 9TOro m1a60paTopHbIM
CBep/IOM OTOMpay arapoBsie O/I0KY C KyIbTYPOIi, ITOMe-
AN MX B IPOOGUPKY € 5 M/ PU3MOTOINIECKOTO PACTBO-
pa u BcTpAxuBanyu B Tedyenne 10 muuyT. [lonyyennyio cy-
CIIEH3VI0 MUKPOCKOIIMPOBA/IN, UCIIO/Ib3Yysl CYETHYIO KaMe-
py (xamepy TopsieBa), mogcyeT IpoBOAYIIY He MeHee 4eM B
5 KaIIAax CyCIeH3un.

JIMIoONuUTUYEeCKyI0 aKTUBHOCTb A. niger OLlEHMBANIU B
TecTe Ha TUAPONU3 9UPOB KUPHBIX KUCIOT. [lITamMer A.
niger mepeceBay Ha MHAMKATOPHYIO Cpefy (cofiepKallyo
TBUH-80) /Ui OIpeeneHns] TUIOTUTUIECKON aKTUBHO-
ctu [9]. 3aceannble amky [leTpu KyIbTMBUPOBAIN IIPU
30 °C u 37 °C B Teuenne 3-5 cyrok. Ha Hanuume numaspl
yKaspIBa/l0 0Opas3oBaHMe BOKPYT LITPMXA WIM KOTOHNU
HENPO3PAYHOIl 30HBI Ka/lbI[MEBBIX COMEN XKUPHBIX KUCTIOT,
0CBOOOX/ICHHBIX U3 TBUHA.

Jns BBIABIEHUA aMMIOMUTIYECKON aKTMBHOCTH JIC-
[O/Ib30BA/IY  arapM30BaHHYI0 Cpefy ¢ jobaBIeHneM
KH,PO, n pacTBOpMMOro KpaxMana B KauecTBe e[VH-
CTBEHHOT'O MCTOYHMKA yrnepona. Ha cpeny nnsa onpenene-
HUSA aMWIONUTUYECKON aKTMBHOCTY YKOJIOM BBICEVBATIN
MccefyeMble INTaMMbl A. niger. Yamku momemanm B Tep-
mocrat Ha 30 °C u 37 °C Ha IIATb CYyTOK.

Tugponus Kpaxmana obHapyXmBamu mociae o6pabor-
KI1 arapoBoli IIacTMHKM pacTBopoM JIrorona. Cpepa, co-
mepyKalljass Kpaxmasl, OKpallMBaaach B CUHUI LIBET, €C/IU
KpaxMaJ TU/IPO/IN30BaICs N0 AeKCTPUHOB. 30HY I POJIN-
3a KpaxMaja M3MepsIM B MIWIUIMMETPax OT Kpasi KOJIOHUNU
IO TPAHMUIIBI CBET/ION 30HBI, 110 BEeMYMHE 30HbI OLJeHMBA-
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JIL aMWIONIMTUYECKYI0 aKTMBHOCTB [9].

Hannune reMonmTuyeckoil aKTVMBHOCTY KIMHUYECKUX
IITAMMOB YCTAHAB/IMBAIN C IOMOLIBIO CHTETUIECKOII Cpe-
Ibl ¢ pobasnenyeM Kposu. Ha cpeny ykomom BbIcemBau
VCCrefyeMble ITaMMbl A. niger. Jamku moMemany B Tep-
MocTat npu 28 °C Ha 1ATh fHelt. Hamrdme reMonmuTirdeckoit
AKTMBHOCTY BBISBIISUIN [T0 HATMYMIO M Pa3MepaM 30H IIPo-
CBET/IEHMS BOKPYT PACTyILeil KOOHuUM rpi6os [9].

Hanyuye npoTeonuTiyeckoil akTMBHOCTY OLleHBaJIN
¢ momombio cuHTeTIdecKol cpensl (1K,HPO,; 0,5 MgSO,;
0,01FeSO,) ¢ nobasnennem stmanoro 6enka [9]. Ha cpeny
YKOJIOM BbICEBA/IN UCCTIeflyeMble TaMMbl A. niger. Yaimkn
roMentanyu B TepMocTar rnpu 28 °C Ha ATh gHelt. Hannune
IIPOTEONMMUTIYECKON aKTUBHOCTI ONpeRessiiu Ho 06paso-
BaHVIO 30H IPOCBET/ICHVSI BOKPYT KOJIOHWM.

OmnpeyesieHne LeII0NAa3HOM AKTUBHOCTY IIPOBOJY-
mn Ha cpefe letunHcoHa ¢ GUIBTPOBAIBHOI OyMaroit B
KayeCTBe eIMHCTBEHHOIO MCTOYHMKa yriaepopma. O men-
JIIO/Ia3HOJ aKTYBHOCTYM CYAWIN II0 CTEHEHV Jerpagaluy
¢unbrpoBanpHOi 6ymaru [9]. PocT rpu6oB oreHuBamm
1o 5-6aypHON cucreMe: 1 6a/u1 — 0OHapy>KeHO IpopacTa-
HUe OT/eNbHBIX CIop; 2 6amma — cmabblit POCT MULENNS,
OTCYTCTBIE PaspyLIEHHBIX YYaCTKOB LIE/UTIONO3BL; 3 6asia
— OOWIBHBIIL POCT MULENNSA, B Bufje BeTBAWMXC rud; 4
6ajta — OTYETNMBO BUJIEH POCT IPUOOB, XOPOIIO Pa3Bu-
TBIII MuUIleNuil 00BONaKMBaeT LIe/UIIONIO3HBIN CyOcTpaT; 5
0a/I/I0B — BU3Ya/IbHO OTMeYaeTCst ierpafanyst cybcrpara.

PE3YJIbTATbl U UX OBCYXAEHUE

CnocobHoCTb pocta mpu 37 °C ABNAETCS OFHMUM U3
IPU3HAKOB IIOTEHIVAIbHON BUPYIEHTHOCTU IUTaMMOB
IIeCHEBBIX IPpUOOB, B YaCTHOCTH A. niger.

[Tpy KynbTMBMPOBAHMM KIMHMYECKNX Y HPUPOIHBIX
usomAToB A. niger Ha cpegie Cabypo mpu +37 °C BbLsBU-
M, 9TO CHOCOOHOCTBIO POcTa OOMafanu Bce M3ydIeHHbIE
IWTaMMbl. B TO >xe BpeMms /NMHENHas CKOPOCTb poOCTa
OOBIIMHCTBA IITAMMOB ObUTa HyKe, 4eM mpu +30 °C.
HesHaunrenbHOe yBemueHne CKOPOCTI pocTa (He Oonee
15%) meMOHCTpMPOBa/IM ABa KIMHUYECKMX IITaMMa I1ep-
Boit rpynmel (Y-12 n Y-13) u Tpu - Bropoi (K-14, K-210,
K-212), a takxe ogun npupopssi (W-8) mramm. IIpn
3TOM CKOPOCTb POCTa I BENMMYMHA KOTOHMIA KIVHNYIECKIX
Y IPUPOJHBIX IITAMMOB NIPAaKTUYECKY He OTINYA/INCh, 32
VICK/IIOYEHNEeM HpupogHoro mramMma W-9, mokasablie-
IO BBICOKYIO CKOpPOCTb pocTa npu 30 °C, 1 KIMHUYIECKUX
HITaMMOB II€pBOII Ipymmnbl ¥Y-15 u ¥Y-16, ckopocTh pocra
KOTOPBIX Obla B 1,5 pasa HIDKe, 4eM OCTATbHBIX KIMHU-
YeCKMX U30/ATOB.

[Tpu xynpruBuposanuu Ha cpefe Yameka mpu +30 °C
CKOPOCTb POCTa KOJIOHUIT ObI/IA CYIIeCTBEHHO HIDKE, 4eM Ha
cpege Cabypo. IIpy HOBBIIIEHNN TeMIIEPATYPbI KYIbTUBMU-
posanuA fio +37 °C cKopocTb pocTa Ha cpefie Janeka mpak-
TUYECKM He MEHAIACh MIM He3HAYUTETbHO TOBBIIIA/IACh.

VIHTEeHCUBHOCTD CIOPOOOPA3OBAHNS SIBILSIETCS OHIM
u3 (paKTOpPOB, CIIOCOOCTBYIOLUX PACIPOCTPAHEHUIO IPI-
60B B OKpY’Kalollell cpefie U IOCTIeNYIoLIelt KOMOHU3AINNA.
[Tpu mccnenoBaHNMY VHTEHCUMBHOCTU CHOPOOOPa3OBaHIA
OOHapy>XUIN CylljecTBeHHOe (B 2 u 6osee pas) yBennde-
H1e KomaecTsa crop mpu 37 °C ma 36,1% KImHM9ecKnx
u 11,1% NpUpOHBIX IITAMMOB.

CHIKeHMe KOMU4ecTBa CIop 6bIIO OTMEYEHO y 55,5%
n 40,7% KIMHMYECKUX HMITaMMOB 1 M 2 TPYIIl COOTBET-
CTBeHHO 1 y 33,3% ImpupOAHBbIX MTaMMOB. He3HaunTenn-
HOe B/IMAHNE TeMIepaTypbl Ha CIIOpooOpa3oBaHMe Ha-
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6mofanu y 18,5% 1 22,2% KIMHUYECKUX MITAaMMOB 1 1 2
TPYIII COOTBETCTBEHHO 1 Y 55,5% NPUPOJHBIX HITAMMOB.
Hanb6ornee samMeTHOe yBenn4eHne HHTEHCUBHOCTY CIIOPO-
00pa3oBaHus MOJ BIMSAHMEM TeMIIepaTyphl YCTaHOBICHO
WIS KIMHWYeCKNUX INTaMMOB 2 IPYHIbI (BBIIEIEHHBIX C
koxu). Kontponbabnit mramm Y-1 npu 37 °C feMoHCTpH-
pOBaJI OYeHb CIAOBI POCT IPY MOTHOM OTCYTCTBUM CIIO-
poobpasoBaHus.

Insa A. niger, xak u gpyrux Bunos Aspergillus, xapak-
TepHa CeKpelys OOJIBIIOr0 KOIMYeCTBa pas/INdHbIX dep-
MEHTOB, MHOTHE 13 KOTOPBIX 9BOIIOLIIOHNPOBAIH, YTOOBI
obecreunTh rpuby MUTAHME 33 CUET PA3IOKEHNUST PACTHU-
TEBHBIX ¥ XXMBOTHBIX OCTaTKoB. ITomyumo artoro, dep-
MEHTBI ABNIAITCA (PaKTOPaMy BUPYIEHTHOCTH, paspyluas
CTPYKTYpHBIe 6apbepbl X03sAMHA I, TeM CaMbIM, o0Jerdas
VHBA3UIO B TKaHNL.

TemonuTnyeckas akTMBHOCTb A. fumigatus, 06ycnos-
JIeHHaA MPUCYTCTBUEM TeMOTUTIYECKOTro IMpoTerHa Asp-
reMOJIM31HA, M3y4eHa JOCTaTOYHOo xopouro [10-11]. B nu-
TepaType MMEIOTCS YIIOMMHAHUA O eMOIUTUYECKOi aK-
TYBHOCTY 9KCTPAKTOB HEKOTOPBIX IITAMMOB A. niger [11].
OpHako B pesy/nbraTe MPOBENEeHHBIX HAMI MCC/IeOBAHNI
Cpefiy M3YYeHHDbIX IITaMMOB OOIaJAIOIIVX TeMOIUTIYe-
CKOIf aKTVBHOCTBIO U30JIATOB A. niger BBIABIEHO He OBLIO.

JIunonurtudeckas akTMBHOCTb Aspergillus spp., 06y-
CTIOBJIEHHasA cekpeuyell gpocdonumas, criocoo6cTByeT Ha-
pYlLIeHNI0 MeMOpaHbl K/IETOK XO35IMHA U UX /mM3ucy [12].
st A. fumigatus BbIsIBIIEHa aKTMBHOCTD 4eThIpex ¢oc-
¢donmmmas (A-D), npudeM oTMedeHO, 4TO cekperus ¢oc-
dbonmmmas y KIMHMYECKUX USONATOB A. fumigatus HUKe,
4eM y NpMPORHBIX mWTaMMOB [7, 13]. ITpu nsydyenun nu-
MIO/IMTUYECKON aKTMBHOCTU KIMHUYECKUX VM IPUPOHBIX
IITaMMOB A. niger TIOOTBEPAWIN IIOTyYeHHbIe paHee NI
A. fumigatus pe3ynbratsl. Tak, 6bI/IO yCTaHOBIIEHO, YTO /M-
MOIUTIYECKasd aKTUBHOCTD IIPUPOJIHBIX U3OTIATOB A. niger
6buta B 1,3-1,6 pa3 Bblllle, 4YeM KIMHUYECKUX IITAMMOB
(Puc.1). Ilpu sTOM NUIOMUTHNYECKAsT aKTUBHOCTD KJIMHU-
4eCKIX U30/IATOB 06eux rpymm mpu 30+2 °C mpakTuiecKu
He OT/INYA/IaCh.
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Puc. 1. Jlunonntnyeckasa akTVBHOCTb HEKOTOPbIX
KNMHUYECKUX 1 NPYPOAHbIX U30MATOB A. niger Npn pasinyHbIx
TemnepaTtypax KynbTMBMPOBaHNA.

YBenudeHue TeMieparypbl KyIbTUBMpPoBaHus fo 37 °C
IPUBOAMIO K CHVDKEHMIO JIUIIONUTUYECKON aKTMBHOCTU
92,6% npupopgHbIX 1 69,4% KIMHNYECKMX IITaMMOB. B To
Ke BpeM HOBBIIICHNe TeMIIepaTypbl 00yCIIOBIMBAJIO YCU-
JIEHVI€ INTIONIUTNIECKOV aKTUBHOCTH 44,4 % KIMHNYIECKNX
LITAaMMOB TIEPBOJL IPYIIIbL, a B c/Iy4yae 7,4% IpUPOLHBIX U
11,1% KIMHMYECKMX HITAMMOB YPOBEHb aKTMBHOCTU He
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n3MeHsIcA. B utore nmpu 37 °C ymumonuTdecKas aKTUB-
HOCTb KIMHUYECKUX VM IPUPOSHBIX IITAMMOB ObI/a IIpaK-
TUYeCK) OFVHAKOBOIL.

IToxosxue pe3ynbTaTbl ObIIM NOMY4YeHbI IPU U3YYEHUN
aMMJIONIMTUYECKOI aKTUBHOCTH. IIpuponHble mTaMMbl A.
niger B 6onpiunHcTBe cryvaes (70,4%) mpu 30 °C geMoH-
CTPUPOBA/IN 3HAYNUTENBHO GO/Iee BBICOKUII YPOBEHb aMM-
JIONMUTUYECKON aKTMBHOCTH 110 CPABHEHUIO C KIMHUYECKN-
My usonATaMu obeux rpynn. OZHAKO TPV IOBBILIEHUN
TemIeparypbl fo 37+2 °C aMuIOnuTHN4ecKas aKkTMBHOCTD
NIPUPOJHBIX ITAaMMOB yMeHbIIamach Ha 90-98%, Torma
KaK KIMHNYEeCKUX — B cpefHeM Ha 30-40 % (Puc. 2), uro,
BEpOATHO, CBA3aHO C CeKpelnell KIMHNYeCKMMH IITaMMa-
MJ TEPMOCTAOM/IBHBIX aMIJIas.
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Puc. 2. AMunonutnyeckas akTUBHOCTb HEKOTOPbIX
KNVHNYECKUX 1 NPUPOAHbIX M30MIATOB A. niger Npy pasnnyHbix
TemnepaTtypax KynbTMBMPOBaHNA.

Takum 06pasom, CpaBHeHIe AMIIOTTUTIIECKOI aKTUB-
HOCTM M307IATa IPU JABYX TeMmIlepaTypaX KyabTUBUPOBa-
HUS MOXKET OBITb MCIIONb30BAHO B Ka4yeCTBe IIPOCTOTrO Te-
CTa, TI03BOJIAIOIIETO ONPEENUTh IPOUCXOXKIEHNE IITaM-
Ma, UCK/TIOYNTH MO0 MOATBEPANTD €ro 3TUOMOTMYECKYI0
3HAYMMOCTbD.

ITpoTeonuTuyeckas aKTUMBHOCTb KaK KIMHMYECKUX,
TaK ¥ IPUPOJHBIX M3OIATOB A. niger BbIpakKeHa Cmabo.
ITpu 3TOM MeXAYy KIMHMYECKMMM U IPUPOSHBIMU U30-
JATAMU MEIOCh HEKOTOPOE OT/INYME: IPOTEONIUTIIECKAs
akTuBHOCTD npu 30 °C oTcyTcTBOBana y 74,1% npupop-
HBIX M3O0JIATOB M NMUIIb y 22,2% u 25,9% KIMHMYECKuX
mTaMMoB 1 1 2 rpynm cooTBeTcTBeHHO (Puc. 3).

Konuyecteo urammos, %

c5B888838

1rpynna

KNUHWYECKHE LW TaMMB!

npupofHBe
WTaMME!

® oTCyTCTBYeT
NPOTECNUTMYECKAA @KTMBHOCTEE [ cnaban
[4 ymepeHHas

Puc. 3. MNpoTeonntnyeckan akTMBHOCTb KINNHUYECKMX
1 NPUPOAHBIX U30NATOB A. niger Npu Temepatype
KynbTmBmpoBaHusa 3012 °C Ha cpepe Cabypo.



Ile/mronasHasl aKTMBHOCTb XapaKTepuU3yeT CIIOCOo6-
HOCTb I'p16OB K OMOMECTPYKIINY LIe/ITIONIO30COAEPIKALINX
marepuanoB. Kak u fpyrue acnepruyisi, A. niger Coco-
OeH cekpeTupoBaTh (hepMEHTHI, paspylIAoLe OPraHu-
Jeckue CcyOcTparsl. V3ydeHne 1ie/UTI0IasHOi aKTVBHOCTHI
KAVMHNYIECKNX M TPUPOSHBIX IITAMMOB IIOKAa3aao, 4YTO
OOBUIMHCTBO KIMHNYECKNUX LITAMMOB IIPOSIBIIS/IN BBICO-
KYIO LIe/UTI0/Ia3HYI0 aKTUBHOCTD (Ha 4-5 6a/1/I0B) U TOIBKO
1 KIMHUYEeCKUII LITaMM IIepBOJL TPYIIIbI ob6magan 6onee
HIU3KOJ aKTUBHOCTBIO (3 6ayra). B To e Bpems memio-
Ja3Hasi aKTMBHOCTb IPUPORHBIX M30/MATOB BapbhbUpOBa-
nmachk or 1 go 5 6amwnos. Tak, MaKCUMaJ/IbHYI0 aKTUBHOCTb
(5 6an10B) posBILANY 55,6% IMPUPONHBIX IITAMMOB, Hau-
6onee HU3KyI0 — 3 (11,1%) mpupopHbIx usonsta (Puc. 4).

Hanb6oree BBICOKYIO II€/UIIONIA3HYI0 AKTUBHOCTD CPEAn
MIPUPOFHBIX IITAMMOB JIEMOHCTPUPOBAJIN U3OJIATHI, BbI/ie-
JIEHHbBIE U3 TIOYBBI U SKUIBIX TIOMEIEHNII ¢ o4araMu 6mo-
HeCTPYKLMM, HAUMEHDBLIYIO — 13 )KIMJIbIX TIOMelleHNiT 6e3
IIPU3HAKOB OMORECTPYKIINHA.

BbiBOADbI

Croco6HOCTBIO K pocTy npu 3712 °C 06IafaloT Kak
KIVHMYECKNE, TaK ¥ IPUPOJHbIE U30MATH A. niger.

IToBpimenNEe TeMIIEpaTyphl KYIbTUBMPOBAHMA CHIDKA-
€T CKOPOCTb POCTa OONIBIIMHCTBA KaK KIMHIYECKUX, TaK 1
TIPUPOJIHBIX N30MATOB A. niger, IpU 3TOM OTMEYEHO yBe-
JIMYeHNe MHTEHCUBHOCTH CIIopoobpasoBanms 36,1% k-
Hy4eckux u 11,1% npupogHbIX IITAMMOB.

ITpupopubie nsonATs A. niger mpu 30+2 °C IposABIAIOT
6oree BBICOKYIO TMIIOMUTUYECKYIO Y aMMIOTUTIIECKYIO
aKTMBHOCTD 10 CPABHEHUIO C KIMHNYIECKUMIY IITaMMaMI.

CHIDKeHNE aMIWIONUTUYECKON AKTMBHOCTU IIPUPOJ-
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Puc. 4. Llenntona3Has akTUBHOCTb KITMHUYECKNX
1 NPUPOAHbIX N30NATOB A. niger.

HBIX IITAaMMOB A. niger IIpY IOBBIIIEHUN TeMIIEPATYpPHI
KYZbTUBMPOBaHMsI O 3712 °C MOXKeT OBITH UCIIONb30BAHO
B KauecTBe KPUTePys OLeHKM 3THONIOINYECKOI POIU TPH-
6a.

Kimuandeckne u3onaTsl A. niger 061afaoT BhIpa>keH-
HOJ 11€JI/TI0NIa3HOV aKTMBHOCTBIO.

JIUTEPATYPA

1. Mapgenuna O.E., Pomuuesa I'M. TToTeH1|ManbHbIe TATOTeHHbIE MULIE/IMANbHbIE IPKObI B cpeie obuTanms yenosexa. Cospe-
MeHHble TeHAeHIuY // Muxonorus cerogus / Ilox pen. 10.T.[Ipaxosa, 10.B. Cepreesa. Tom 1. M.: HanmoHanbHas akafgeMus
mukonoruu, 2007: 235-266 [Marfenina O.E., Fomicheva G.M. Potencialnye patogennye micelialnye griby v srede obitaniya
cheloveka. Sovremennye tendencii // Mikologiya segodnya / Pod red. Yu.T.D’yakova, YU.V. Sergeeva. Tom 1. M.: Nacional'naya

akademiya mikologii, 2007: 235-266 (In Russ)].

2. Knumxo H.H., Illadpusosa O.B., Xocmenudu C.H. u 0p. VIHBa3UBHBIII aClIepriI/Ies: Pe3y/IbTaThl MHOTOLIEHTPOBOTO MCCIEHOBa-
uust. Oukocemamonoeus. 2014; 9 (2): 13-19 [Klimko N.N., SHadrivova O.V., Hostelidi S.N. i dr. Invazivnyj aspergillez: rezul'taty
mnogocentrovogo issledovaniya. Onkogematologiya. 2014; 9 (2): 13-19 (In Russ)].

3. Meanosa FO.A. IlnecHeBble IOPaXKEHNS KOXI M MATKIX TKaHEN B KIMHIYIECKOIT IpakTuKe. [Ipo6reMbl MEIUIIMHCKO MIKO-
noruu. 2012; 14 (3): 43-48 [Ivanova YU.A. Plesnevye porazheniya kozhi i myagkih tkanej v klinicheskoj praktike. Problemy

medicinskoj mikologii. 2012; 14 (3): 43-48 (In Russ)].

4. Kousha M., Tadi R., Soubani A.O. Pulmonary aspergillosis: a clinical review. Eur. Respir. Rev. 2011; 20 (21): 156-72.

5. Chaturvedi R., Chaturved S. A brief survey of fungi as allergen in respiratory allergic patients by intradermal skin sensitivity test
in Terai area. J. of Applied Biology & Biotechnology. 2013; 1 (03): 021-023.

6. Kosnosa .M., Bacunvesa H.B., Yununa I'A. u 0p. MUKOTeHHas1 a/jIepruisi y )XMUTeeil TOMEIeHIi, TOpayKeHHbIX MUKPOMILIE-
tamu. [Tpo6embr MepmumHCKoi Mykomornu. 2008; 10 (2): 17-21 [Kozlova YA.L, Vasileva N.V., Chilina G.A. i dr. Mikogennaya
allergiya u zhitelej pomeshchenij, porazhennyh mikromicetami. Problemy medicinskoj mikologii. 2008; 10 (2): 17-21 (In Russ)].

7. Abad A., Fernandez-Molina J.V., Bikandi J., et al. What makes Aspergillus fumigatus a successful pathogen? Genes and molecules
involved in invasive aspergillosis. Rev. Iberoam. Micol. 2010; 27: 155-182.

8. Klich M.A. Identification of common Aspergillus species. Utrecht: Centraalbureau voor Schimmelcultures. 2002: 116 pp.

9. Metonbl sKcrepuMeHTanbHoit Mukonornu / Ilopg pen. B.JI. Bunait. «HaykoBa mymka», 1982 [Metody ehksperimental’noj
mikologii. «Naukova dumka». Pod red. V.I. Bilai. 1982 (In Russ)].

10. Berne S., Lah L., Sep¢ic¢ K. Aegerolysins: Structure, function, and putative biological role. Protein Sci. 2009; 18: 694-706.

11. Nayak A.P, Green B.J., Beezhold D.H. Fungal hemolysins. Med. Mycol. 2013; 51:1-16.

12. Rementeria A., Lopez-Molina N., Ludwig A., et al. Genes and molecules involved in Aspergillus fumigatus virulence. Rev.

Iberoam. Micol. 2005; 22: 1-23.

13. Shen D.K., Noodeh A.D., Kazemi A., et al. Characterisation and expression of phospholipases B from the opportunistic fungus
Aspergillus fumigatus. FEMS Microbiol. Lett. 2004; 239: 87-93.

ITocmynuna 6 pedaxuyuto xypHana 29.06.2018
Peyenzenmui: T.C. Bozomonosa, V. A. Paburun

33



NPOBNEMbI MEAVULIMHCKON MUKOJIOT AN, 2018, T.20, N3

YIK 57.086.3:582.282.23

OUTOJIOIMYECKOE
N3YYEHUE ITNUHAMUKN
MUTPAIIVIN KIIETOYHbIX
KOMIIOHEHTOB B

XOOE ITOYKOBAHMA
CRYPTOCOCCUS
NEOFORMANS

'CrenaHoBa A.A. (3aB. na6.)", 'BacunbeBa H.B.
(AVpeKTOp MHCTUTYTA, 3aB. Ka¢enp0|7|),zﬂmaryq|n
M. (rnaBHbI cneynanuct), *4Yubana X. (npodeccop),
"Yununa lA. (3aB. na6.), '6ocak U.A. (c.H.c.)

"HUW mepnumHckon mukonorum nm. MN.H. KawkrHa, Ceepo-
3anagHbIvi rOCyAapCTBEHHbIN MEANLNHCKNA YHUBEpCUTET
um. .N. MeuHukoBa, CaHkT-lNeTepbypr, Poccus; 2LieHTp
NCCNefoBaHNA MO MeAULNHCKON MUKONIOTUN, YHUBEPCUTET T.
Ynba, AnoHus

©KomnnexkTns aBTOpoB, 2018

IIpedcmasnenvt OanHble NO YILMPACMPYKMYPHLIM ACHEKMAM OUHA-
MUK MUSPAUUY KOMIOHEHINO0B KIeMKU 6 X00e in Vitro noukosanus opo-
wesvix knemox wimamma (PKIII'Y-1067) Cryptococcus neoformans. Ma-
mepunckue knemku C. neoformans codepicam o0Ho unmepgasmoe s0po,
HeGOMbUL0e HUCTIO MENKUX MUMOXOHOPULL, NIOMHDbLLL UUMO307Ib, MHO20-
uucneHHble C60600Hble PUBOCOMDL, 00HY KPYNHYI0 6aKYO/b, 1-2 MenKux nu-
NUOHbLLX 8K04eHUll. B x00e noukosanus pasmeput S0pa u AOpovluKa yee-
NUMUBAIOMCA HAPAJY € B03pACIAHUEM YPOBHS xpomamusavuu. TTpoyecc
NOUK08AHUA MAMEPUHCKOLI KTIEMKLU CONPOBONOAEINCS YBeNUHeHUeM HUCTIA
MUMOoXoHOputl 6e3 PopMUPOBAHUL MUMOXOHOPUATIDHOZ0 PEMUKYLYMA.

Kniwoueevie cnosa: in vitro, mMurpauys OpraHeI, IOYKOBAHUeE,
Cryptococcus neoformans, ynprpacTpyKTypa
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The ultrastructural aspects of cell component migration dynamics
during in vitro budding of Cryptococcus neoformans yeast cells strain
(PKIIT'Y-1067) were presented. The mother cells of C. neoformans
before budding had one interphase nucleus, dense cytosol, numerous free
ribosomes, one large vacuole and 1-2 storage lipids. During budding, the
sizes of nucleus and nucleolus were increased along with the increase of level
of chromatization. The process of C. neoformans budding accompany with
increasing in number of mitochondria without the formation of one giant
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organelle.
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INTRODUCTION

Cryptococcus — neoformans  (Sanfelice)  Vuill.  is
basidiomycetous yeast, opportunistic pathogen. Previously
on ultrastructural level we investigated the yeast cells
morphogenesis of this species in vitro and in vivo on the
example of clinical [1-7] and natural [8] strains of this
species. Special researches have been devoted the senescent
and desiccated in vitro growing yeast cells of C. neoformans
[9] and patterns of interactions with murine lung
macrophages [10]. Before on the example of two species
from one Cryptococcus [C. albidus: 11, C. laurentii: 12] and
different genus [Malassezia pachydermatis: 13, Rhodotorula
minuta: 14] we revealed differences in the organellography
during yeast cells budding and made the assumption
that this data may be important for the taxonomical and
phylogenetic investigations. Thus, we decided continue
this investigations on the example of another yeast species
from genus Cryptococcus — C. neoformans.

MATERIALS AND METHODS

We studied strain (PKIII'Y-1067, Russian collection
of pathogenic fungi) of C. neoformans isolated from HIV-
infected patient. The virulence of strain PKII'Y-1067 was
determined as medium with LD,, = 10°-10° cells/mouse
after intravenous injection [15].

For fixation we used the part of fungal colony after 72
hours of cultivation on solid Sabouraud’s agar medium at
37 °C. For TEM samples were fixed in 3% glutaraldehyde
buffer and post-foxed in 1% osmium tetroxide, then
dehydrated and embedded in epoxy resin. The ultrathin
sections were cut by Ultratome LKB V and stained with
uranyl acetate and lead citrate. The sections were observed
on the transmission electron microscope (TEM) JEM 100
SX (Jeol, Tokyo, Japan).

RESULTS AND DISCUSSION

Transmission electron microscopy. Mother cells
before budding. The central part of cell occupied with the
interphase nucleus, one large and several small vacuoles.
Large vacuole was similar in size with nucleus (Fig. 1 a).
Nucleus and large vacuole occupied the main volume
of mother cells. The nucleus localized near cell wall and
opposite to vacuole, was spherical (2,2 pm) in form, contain
moderate level of randomly distributed diffuse chromatin
and near nucleolar envelope condensed one (Fig. 1 a).
Nucleolus spherical, large (0,5 um), composed with similar
amount of granular and fibrillar components, localized in
contacts with the block of the condensed chromatin (Fig.
1 a, b, arrow), which connected with nuclear envelope.
Numerous ribosomes were localized on the outer nuclear
membrane.

Vacuole localized opposite budding scar (Fig. 3) and
contain the randomly distributed thin-fibrillar material.
The mother cells on this and another stages of development
were not different among themselves in vacuolar content
structure, which significantly distinguished this species
from previously investigated strain of the C. albidus [11]
and draw together with C. laurentii [12], M. pachidermatis
[13] and Rhodotorula minuta [14].

Mitochondria localized uniformly in the yeast cells
(Fig. 1 a, 3 a). The number of these organelles varied from



2 to 4 on median cell section. They were spherical (0,5 um)
and ellipsoidal (0,5%x0,6 um) in form, contain matrix with
moderate electron density and numerous light chaotically
oriented cristae. Mitochondrial matrix was identical
electron density with cytosol. The storage substances in
form of 1 or 2 small lipid droplets (Fig. 1 a), which localized
in peripheral part of cytosol. For comparison, in the mother
cells of C. albidus [11], C. laurentii [12] and R. minuta [14],
which growth in exponential phase (after 24 hour growth
in YPD medium 30 °C), storage substances were absent.
Contrary, for mother yeast cells of M. pachidermatis [13],
which grows in similar condition, were typical presence the
single large lipid inclusion situated opposite the budding
scar. For the mature yeast cells C. neoformans with different
virulence after 7 days of sowing on the Sabouraud’s agar
[3] were typical presence of different types of numerous
storage substances.

Cytosol was moderate electron density, contain
numerous free ribosomes. Single rare small (from 30 to
60 nm) light vesicles were revealed near cell wall. This
situation was typical for mother cells C. laurentii [12].
But in mother cells of C. albidus [11], M. pachidermatis
[13] and R. minuta [14] before budding, which growth in
another condition as last species, the secretory vesicles with
the same or another morphology in this and another stages
were numerous.

Single cisterns of Golgi and microbodies absent on this
in another developmental stage of budding. In the yeast
cells C. neoformans after 7 days of beginning of infection
in mouse lung and brain independent of its virulence [3],
microbodies appear.

The cisterns of rough endoplasmic reticulum (ER) on
all stages of budding were rare, short, straight or slightly
curved, occupied peripheral position in cells (Fig. 1 ¢, 3).
The small amount of rough ER were typical for mother
cells of another basidiomycetous yeast species [C. albidus:
11; C. laurentii: 12, M. pachidermatis: 13; C. neoformans:
1-3, 8 and etc.].

Plasma membrane was in close contact with the
electron-transparent thin (0,17 um) light cell wall (Fig. 1 a)
which supply with single budding scar (with mean diameter
0,6 pm). Cell walls whit median electron density, composed
with 2 layers (inner thick dark with irregular outer surface
and outer thin light).

Budding was started by development in the scar region
evagination of plasma membrane and cell wall, which
contain cytosol and free ribosomes (Fig. 1 d). In this
period, the nucleus migrated from basal part of mother
cell in its median part and localized near vacuole (Fig. 3).
Soon during the isodiametrical growth the spherical bud
was formed (Fig. 1 e, 3). The sizes of nucleus and nucleolus
become larger. In nucleus the level of condensed chromatin
increased significantly (Fig. 1 f, g), what was correlated with
initiation of chromosome duplication (DNA synthesis)
during budding. The analogous situation also took place
with in vitro growing cells in species C. albidus [11]; C.
laurentii [12], M. pachidermatis [13] and R. minuta [14]. In
nucleolus the number of granular component was distinctly
increased.

The numbers of mitochondria were increased slightly
(before 5-6 on median section) (Fig. 1 f, g) without
formation of mitochondrial reticulum which concentrated
near nucleus, what was typical for budding cells of another
yeast species [C. albidus: 11; C. laurentii: 12, R. minuta: 14].

SKCNEPUMEHTAJIbHAA MUKONIOTAA

The development of mitochondrial reticulum was typical
for cells of strong virulent C. neoformans strains which
infected mouse brain after seven days of experiments [3,
4]. Contrary, in the yeast cells of M. pachydermatis [14], the
number of mitochondria, peculiarity of its topography and
ultrastructure during budding were constant. In a whole,
the activation of nucleolus and chondriome correlated with
synthesis of cell wall and polysaccharide capsule, cytosol,
free ribosomes and another cell component, which migrate
in the developing bud.

During the C. mneoformans bud growth, the
cytosol, numerous free ribosomes, several single small
mitochondria, small vacuoles (Fig. 1 d, e), rare short ER
cisterns and rare single secretory vesicles were passes in its
content from mother cell cytosol through isthmus. When
the bud is about half size of the mother cells, the nucleus
situated near isthmus (Fig. 1 e, f) and then migrated
from it’s in the developing bud content. In this period the
isthmus was wide (1,2 um), and large nucleolus (0,70 um)
was visible in the part of nucleus which localized in mother
cell cytosol. According the data in literature, during of C.
laurentii [10] yeast cells budding, the nucleus was revealed
in the bud content and undergo mitosis in isthmus after
which one nucleus stay in bud and another return in
mother cell. According the data in literature similar pattern
of nucleus behavior was typical for the budding cells C.
neoformans [16].

After division completion, we observed one strongly
chromatizated irregular in form and small sized (1,1x0,9
pum) nucleus in mother cell and another in bud cytosol
(1,4x0,8, Fig. 2 a). Later the size of nucleolus in bud and
mother cell gradually increased and their forms became
spherical.

The mother and daughter cells during and after
separation. After mitosis, cytokinesis in middle part of
isthmus was start. In this region the wedge-shaped electron
transparent septum was simultaneously formed during the
centripetal grow before central part (Fig. 1 h, arrows) At
last, in the middle part of isthmus thick (0,2), continuous
and light septum was formed (Fig. 1 I arrow, 2 a). The
subsequent daughter cell separation from mother one
passed through the middle layer of septa (Fig. 1 j arrow, 2 b,
c). In the mother cells topography and number of organelles
after this process returned in condition before budding
(Fig. 3). One spherical (1,6 um) nucleus with higher level
of chromatization localized in central part of daughter cell
(Fig. 2 ¢, e). It contains one nucleolus (Fig. 2 e) in which
granular component predominate. Several small spherical
vacuoles (Fig. 2 d-e) contain the thin-fibrillar material
and membranous fragments. The number of spherical
(0,5-0,6 pm) mitochondria (Fig. 2 e, g) varied from 2 to
3. The number of free ribosomes and cisterns of ER was
similar with the mother cells after budding. The moderate
number (from 15 to 18) of light secretory vesicles present
on the median cell section (Fig. 2 d)). They localized in the
cytosol of middle part of daughter cell. Single small lipid
inclusions (Fig. 2 f, g) present in cytosol in this period.
Soon separated daughter cell undergo by isodiametrical
growth (Fig. 2 g), during which nucleus localized near cell
wall (Fig. 2 g), large vacuole by the way of fusion of several
small one was formed. In this time synthesis of the cell wall,
cytosol, free ribosomes and proliferation of mitochondria
take place. Simultaneously, the nucleus size was increase
and level of chromatization decrease. Later, the nucleus and
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Fig. 1. Ultrastructure of in vitro growing C. neoformans budding yeast cells. Explanation for this and another figures: B - bud, BC -
budding cells; CW - cell wall, DC - daughter cell, ER — endoplasmic reticulum, Im — isthmus, M — mitochondrium(ia), MC — mother
cell, MR - mitochondrial reticulum, N - nucleus, Nu — nucleolus, S - scar, St - septa, V - vacuole, Vs — vesicles.
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Fig. 2. Budding in in vitro growing C. neoformans yeast cells
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vacuole localized near cell wall in basal part of cell. Thus,
the transformation of daughter cell in mother was finished
(Fig. 3).
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Fig. 3. Schematic drawing of patterns of in vitro growing
budding yeast cells of investigated yeast species.

CONCLUSION

Comparison of mother cell ultrastructure in cultures
of three species from genus Cryptococcus — C. neoformans
[data of the present work], C. albidus [11], C. laurentii [12]
and R. minuta [14] demonstrated the common peculiarity
in internal topography before (nucleus in basal part and
vacuole opposite the scar) and during (migration of the
nucleus from distal to lateral and opposite the scar and,
contrary, transition of nuclei from apical part in distal
one) budding (Fig. 3). Another topographical peculiarity
(central-lateral) was typical for interphase nucleus in
mother cell of M. pachydermatis [9]. For mother cells of
all compared yeast species were typical the high level of
vacuolization, moderate number of mitochondria and
cistern of rough ER, abundance of free ribosomes, absence
of single cisterns of Golgi and microbodies. Storage
substances in budding cells of C. albidus [11], C. laurentii
[12] and R. minuta [14] were absent. During yeast cells
budding of M. pachydermatis [9] we revealed presence of
one large storage lipid inclusion (Fig. 3), which localized

3

opposite scar (like vacuole in another investigated species).
Several small lipid inclusions were present in budding
yeast cells of C. neoformans [data of the present work],
what may be caused by more long (72 hour) cultivation on
another medium (solid Sabouraud’s agar). Specific feature
of yeast cells budding of C. albidus [11], C. laurentii [12]
and R. minuta [14] were the development in mother cells
and after separation in daughter cell (only in R. minuta)
the mitochondrial reticulum (one giant mitochondrion)
which presence deducible this process on energetically
more high level. It was interesting that in C. neoformans
[1, 4, 6] mitochondrial reticulum formed in tissular mature
strong virulent yeast cells. In the mature yeast cells of
C. neoformans [8] strains which isolated from natural
condition giant mitochondrion absent. In this regard, it
was actually to carry out to study the process of budding
on the example strong virulent strain of this last species for
the aim «put the point» in the question about correlation
between level of the virulence on presence of mitochondrial
reticulum.

In all investigated species cistern of rough endoplasmic
reticulum in all stages of budding present in minor quantity,
single cisterns of Golgi were absent. Moderate number of
secretory vesicles we observed in budding yeast cells of all
investigated species for the exclusion R. minuta [14]. In last
species aggregations of numerous secretory vesicles present
in all stages of yeast cells budding.

According our opinion, isolation in mother cell the
nucleus from scar with the «using» of vacuole in C.
neoformans [data of the present work], C. albidus [11],
C. laurentii [12], R. minuta [14] and large lipid inclusion
in M. pachydermatis [9] block the budding process and
subsequent changes in topography between nucleus,
vacuole and storage lipid (M. pachydermatis) was the first
signal for starting of this process. For interphase nucleus
of all investigated yeast species, were typical lower level of
chromatization, which was typical for fungi [5, 6, 11, 12 and
etc.] and correlated with lower number of chromosome. In
all investigated species transition of mother cells to bud
formation were accompanied by increasing of nucleus and
nucleolus sizes and level of chromatization. In our opinion,
nucleus activation correlated with the starting of mitosis
and necessity activation of synthetic processes (synthesis
of cytosol and free ribosomes) and organelles proliferation
in the mother and daughter cells. For all investigated
species, for exclusion M. pachydermatis, were typical
specific activation of internal structure (proliferation of
mitochondria, changes in its topography and etc.)
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V3yuen muxpoOHvLii neiisan nosepxHocmu fA3vika. Y nauuenmos ¢
OUAZHO30M «XPOHUUECKUL KAHOUOO3HDLLL 27I0CCUM», NOMUMO OaKmepuaiy-
HOUl MUKPOOUOMbL, 0CHO8HOE Mecmo 3anumanu 2pubvt Candida albicans.
IIpuuem y nuy, c Haubosnee 6bLPANEHHOT eCECINBEHHOL CKIA0UAMOCMbIO
ssvika evicesanucy C. parapsilosis u C. tropicalis coemecmmo ¢ C. albicans.
IIposeden ananus upynenmHoil AKMUBHOCU KIUHUYECKUX WMAMMOB
C. albicans, komopuviii ocyujecmensnu Ha 48 uacosvix Kynvmypax epu6os,
svipaueHHoIx Ha cpede Cabypo npu memnepamype 30 °C. B uccnedyemoii
2pynne noxazamenu a02e3uBHOL AKMUBHOCU COCMABUNU 6 cpedtem 26%,
moz0a kak 6 epynne cpasHeHus — 15%. JIns onpedenenus cnocobHocmu
WMammos 06pazosveamy OUONAEHKU U3YUATIL CINENeHD CBA3bL8AHUS KPU-
CAAnU1ecKo20 Puonemosoz0 HoCIEOHUMU 8 CIEPUNLHBIX 96-TLYHOUHBLX
nonucmuponosvix naanuiemax. CnocobHocmo 06pazosvieams 6uonneHKu
6vina o6Hapysxena y 100% KAUHUHECKUX WUIMAMMOS.

Knrouesvte cnosa: Candida albicans, 6uonnenku, agresus 6macro-
CIIOP, TATOr€HHOCTD, KaH/UI03
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The microbial landscape of the surface of the tongue has been studied.
In patients with the diagnose of chronic candidal glossitis, in addition to
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bacterial microbiota, the main place was occupied by C. albicans fungi.
In patients with the most pronounced natural folding of the tongue, C.
parapsilosis and C. tropicalis, together with C. albicans, were isolated. The
virulent activity of C. albicans strains was studied, which was carried out on
48 hour cultures of fungi grown on a Sabouraud medium at a temperature
of 30° C. In the study group, the indices of adhesive activity averaged 26%,
while in the comparison group — 15%. To determine the ability of strains to
form biofilms, the degree of yeasts binding of crystalline violet in sterile 96-
well polystyrene plates was studied. The ability to form biofilms was found
in 100% of clinical strains.

Key words: Candida albicans, blastospores adhesion, adhesive
properties of strains, pathogenecity, candidiasis

BBEOEHUE

B mocrmepHye rofbl KIMHUIICTBL OTMEYAIOT TEHMIEH-
LVI0 K YBEIMYEHUIO PACIPOCTPAHEHHOCTH 3a00/IeBaHMII
[IOJIOCTH PTa, B YACTHOCTY KAaH[U/03HOTO rmoccuta. Ilo-
CTIeIHUI OTINYAETCS A/INTETbHBIM TeYEHUEM C IIepPIOMN-
YeCKUMU 00OCTPEHVSIMU, YTO MOYKET IIPUBECTYU K XPOHIU-
yeckoMy mpoueccy [1]. Haubomnee gacToiMu mpuamnHamu
Pa3BUTHsI KaHAMO3HOTO [IOCCUTA SIBILIIOTCS MCIIOTIB30-
BaHMe OPTOIEANIECKNX KOHCTPYKLMIT M COMAaTHYeCKye
3a00JeBaHNs, co3falolye OIaronpuATHBI GOH I/ ero
pasButus (60/Ie3HN KPOBETBOPHBIX OPraHOB, SHIOKPUH-
Hble AucyHKunu u T.4.). Ipubsr poga Candida moryT BbI-
3BIBATh XapaKTepHble M3MEHEeHNs Ha CIM3MCTOI 060/I0UKe
[IOBEPXHOCTM sI3bIKa. JacTO HpyM XPOHMYECKOM KaH[M-
JIO3HOM IJIOCCUTE Ha sI3bIKE IOSIB/ISIOTCS M3MEHEHUsI pe-
nbeda, a B TUCTONATONIOIMYECKNX Cpe3aX 0OHaPY>KUBAIOT
MHOUIBTPALMIO CTU3UCTON OOOTOYKM MCEBLOMULIENIEM
rpuba. Y HEKOTOPBIX MTALIMEHTOB 3HAYUTENbHO Y/IMHAIOT-
CA U KepaTMHUBUPYIOTCS COCOYKM A3BIKA, YIMYO/Isis TeM
CaMbIM MEXCOCOYKOBBIE IIPOCTPaHCTBA. CINTAIOT, UTO U3-
MEHEHMVsI B POTOBOIL IIOJIOCTH MOTYT OBITH IIPEAUKTOPAMU
Pa3BUBAIOLIETOCS CUCTEMHOIO KaHAMHO03a (C MOpakeHU-
eM IMINEeBOA, KUIIeYHNKA, OPOHXOB, JIETKMX). 3a9acTyIo
IALVEHTBl VCIBITBIBAIOT 3HAYNTE/NIbHBIE TPYFHOCTU IIPU
TUTVIEHNYIECKOM YXOfle 32 POTOBON IOJIOCTBIO, YTO CIIO-
COOCTBYeT yCMIEHHOMY HAKOIUIEHUIO 3yOHOTO HajeTa I,
C/IelOBATE/IbHO, MOBBIIIEHNIO CTEIeHN GaKTepranbHO I
rprOKOBOIT 06CEMEHEHHOCTH OMOTOIIOB pTa [2].

Hanb6osee sHa4MMBIM areHTOM KaHAMO3HOTO [JIOCCHU-
ta sBysttorcst rpubst Candida albicans. OpHako B mocep-
Hee BpeMsl MHOTHe KIMHUIMCTBI OTMEYA0T POCT KaH/M-
I03a, 0OYCIOB/IEHHOTO U IPYIUMM BUAMU TPUOOB 9TOTO
pona [3]. OrpomHYI0 ponb B MaToreHe3e KaHANUA03a UTPa-
10T (pakTOpbI MaTOreHHOCTN camoro rpuba. Hampumep,
aJire3nsi sIBJISIETCS OHVM 13 OCHOBHBIX (DaKTOPOB, OIpe-
[eJSTIONIVIX [OBEfjeHIe MYKPOOPTaHM3MOB B OMOIIEHO34X,
U OHA )K€ YCTaHABIMBAET CIIOCOOHOCTD UX IEPEX0fa K Ia-
pasuTudeckoMy obpasy CyljecTBOBaHUs. VI3BECTHO, 4TO
KonmoHusawys opraunsma Candida spp., B OTInd1e OT KaH-
IUaHOCUTENIbCTBA, 00YCIOB/IeHa afresyeil KIeToK rpuba
K anurenyio. CIoco6HOCTh rprba 06pasoBbIBaTh IICEBLO-
muLenuit — (aKTop MHBA3UM K/IETOK B TKAHM MaKpOOp-
ranusma. Kpome toro, C. albicans siBIsIOTCSA I7TaBHBIMU
IpMOKOBBIMM  areHTaMy, CHOCOOHBIMU 00OpasoBbIBATH
6uorteHku. IpnbkoBble OMOIIEHKN He TONIBKO Hosiee pe-
3MCTEHTHBI K AHTVMUKPOOHBIM areHTaM, 4eM OT/je/IbHble
IUIAHKTOHHBIE KJIETKU, HO M CIIOCOOHBI IIPOTUBOCTOSTH
VIMMYHHBIM 3L THBIM MeXaHI3MaM X03s1Ha [4, 5].

Llenb HACTOSIIETO VMCCIEROBAHMS — OL}EHKA YaCTOTHI
BCTPEYaeMOCTY M CTEleHM IATOreHHOCTH urtaMMoB C.
albicans xak OCHOBHOT'O Y4aCTHVKa MUKPOGHOTO Ieii3aka
CIM3UCTON OOOMOYKM [OPCA/NBHOI MOBEPXHOCTH SI3BIKA
[AI[EHTOB C XPOHUYECKIMM KaHANIO3HBIM [IOCCUTOM.
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B mccnegoBanuy npuHAMM y4actue 32 manyeHTa (24
JKEHIIMHBI U 8 MY>K4MH) B Bo3pacTe 38-62 et (nccmenye-
Masi TpyIIa), 0OpaTUBIINECs C Le/IbI0 MOMTYYeHNUs CIeIN-
a/IM3MPOBAHHON CTOMATOJIOTMYECKOI IIOMOIIN 110 IIOBOTY
3a00yeBaHNIT A3bIKA. Y BCeX OOMBHBIX ObIT BBIAB/IEH XPO-
HUYeCKUI KaHAUO3HbI I1occutT (y 10 — arpoduyeckas
¢dopma, y 22 - rumepmmactudeckas ¢opma). dmaraos
BepuUINPOBAH HA OCHOBAHUM JAHHBIX KIMHIYECKOTO
OCMOTpa C WCHOIb30BAHUEM CBETOBOI ONTUKM (6MHO-
Ky/lIsgpHas JyIa), JTIOMMHOCKOIMYECKOTO JCCTIefOBaHMs
(cucrema Oral ID), 6aKkTepmONIOrMYecKOro ¥ MUKONIO-
CUYECKOTO MCCIeROBaHWil. 3a00p Mareprana OCYIeCT-
B/UIM B YC/IOBYSIX aMOY/TaTOPHOTO CTOMATOIOTMYECKOTO
KabuHeTa (Ha [MArHOCTMYECKOM 3Tale [0 HasHAUeH
JTIe4eHVsT) CTePUIbHBIMM BaTHBIMI TAMIIOHAMI C JOPCalb-
HOJI IIOBEPXHOCTMU s3bIKa IPY JOCTATOYHOM PacKpbITUU
eCTeCTBEHHBIX CKIAlOK perbeda ¥ Me>KCOCOYKOBBIX IIPO-
cTpaHCTB. TaMIIOH IMOMeIanyu B TPAHCIIOPTHYIO CpeRy U B
TedeHue 2 YaCOB TOCTAB/IAN B MUKOIOTHYECKYIOo mabopa-
toputo Kasanckoro HV snupemmonornu u MuUkpoo6mo-
norvu. VigeHTuMKaLuio rpu6oB 1 GaKTepuil IPOBOIIN
MUKPOCKOIIMYECKMMY ¥ OMOXVIMMUYECKMMY MeTofaMu. B
paboTe IPUMEHSIN CENeKTUBHBIE XPOMOTE€HHBIE CPeJbl
«CandiSelect 4» (Bio-Rad) u ocHoBaHHbBIE Ha UCCIENO-
BaHMM QAyKCAHOTPAMMbI KOMMEpYeCcKMe TeCT-CUCTEeMbI
«Auxacolor 2» (Bio-Rad).

Vcnonbzopamu kmamdeckre mrammel C. albicans n
HEIIaTOT€HHbIJI MY3€lHbIN ITaMM Ne4 13 KOJJIEKLUI My-
3est IKBU (r. MockBa) Kak BO3MOXKHBIN OTPULIATENbHBIN
KOHTpO/b. V3y4amu 48-gacosbie Kynprypsl C. albicans,
BbIpalieHHble Ha cpefie Cabypo mpu temuneparype 30 °C
[6].

Ipynna cpaBHeHMA (COIOCTaBUMOTO Te€HJIEPHO-BO3-
pacTHOro cocrasa) 6puTa mpencTaBieHa 30 maryeHTamIs,
He OTATOLIEHHBIMM 3a00/IeBaHMAMMY sA3bIKA, 0OPATUBIIN-
MICA C LIe/IbI0 IVIAHOBOJ CaHALMM POTOBOIA TOTIOCTH.

OmnpeneneHue afre3sUBHBIX CBOVICTB  BBbIIEICHHBIX
wrammoB C. albicans npoBopuny Ha paHee pa3paboTaH-
HOIT aBTOpaMy MOJeN afire3 KIeTOK rpuba Ha HUTPO-
IIeJUTIONIO3HYIO0 TUIEHKY € MMMOOWIN3MPOBAHHBIM TeMO-
rnobyHoM [7]. YcTaHOBIEHME YPOBHA aire3uy OCYIIeCT-
BJISUIV 11O pasHULIEe HAYaJbHOV M KOHEYHOJ ONTUYECKON
IUIOTHOCTY CYCIeH3UM KJIETOK, @ TaKoKe MPAMBIM IIOfCcYe-
TOM KJIETOK B CYCIIeH3MI C ITOMOIIbI0 MMKpOcKoma buo-
nam P-11 npn yBenmdennn 10x20, nmopcynThiBany He Me-
Hee 10 moseit spenus.

CriocobHOCTH Tprba K 06pa30BaHUIO TICEBJOMULIENIS
BBIAB/LAIN C IIOMOIIBIO TecTa Ha 0Opa3oBaHMe IepMIHA-
TUBHBIX (IIPOPOCTKOBBIX, WM 3aPOJbILIEBbIX) TPYOOK.
Komnonuto rpmnba BHOCKHN B TpobupKy ¢ 0,5-1 Mt cpenoii
Ne199 u nuky6uposanu npu 37 °C B TedeHue 0,5-3 4acos.
[Toce MHKYOALVM KAIUTIO COREPKMMOTO IIPOOMPKY IIOMe-
A/l Ha IpeMeTHOe CTEeKJIO U MCCIIeOBAIN TIOf CBETO-
BBIM MUKpOCKonoM nipu ysenmdenun 10x40. IIpu muxpo-
CKOIIMPOBAaHMM OTMedanu OoOpasoBaHNUe [POXCKEBBIMU
KIeTKaMiu (puIaMeHTOB (3apOfbIIIeBbIX TPYOOK) — IIpef-
IIECTBEHHIKOB VICTVHHBIX TU(.

®opmuposanne 6momnenok rpu6os C. albicans BbI-
TONMHANN 10 MeToxy Ramage et al. (2001). Kynerypy rpu-
60B 3aceBamu B x1Kyto cpeny Cabypo u MHKyOMpoBamu
B opbuTanbHoM mreiikepe (180 06/mun.) mpu 30 °C B Te-
yeHMe 24 4yacoB. 3aTeM KyJIbTYpy IIPOMBIBANM JiBa pasa
cTepuwibHbIM (ocaTHbIM OydepoM ¥ pecycleHAUpo-

SKCNEPUMEHTAJIbHAA MUKONIOTAA

Ba/mu B >XMAKON cpefe Cabypo ¢ KOHEYHOI IIOTHOCTHIO
1,0-10° xetok/mn. CycneHsuio KIeToK B Komudectse 100
MKJI BHOCW/IN B 96-/TyHOUYHBIE IUIOCKOJOHHbIE TIOJIUCTUPO-
JIOBble MUKpOIIaHeNM! U MHKYOMpOBanu B TedeHue 48 Ja-
coB mpu 37 °C. CreneHb M KOIu4ecTso GopMUPOBaAHNA
OMOIUIEHOK OIIEHVBAIM KOMOPUMETPUUYECKUM CIIOCOOOM.
ONTHYeCcKy0 IVIOTHOCTb PeTMCTPUPOBAIM Ha pupjepe ¢
BEPTUKAJIbHBIM JTyYOM CBeTa C JCIIO/Nb30BAHVEM CBETO-
¢unbrpa 620 HM [5].

CraTucTn4eckyo 006paboTKy IPOBOYIIN C IIOMOLIBIO
pOrpaMMHOTO obecredeHust Prisma s GuomemuiH-
CKMX MCC/IEIOBAHMI.

PE3YJIbTATbl U UX OBCYXAEHUE

BbIABIMIN, UTO Y TALIMEHTOB IPYIIIIbI CPABHEHMSI OCHOB-
HBIMI TIPEJCTABUTENAMI MUKPOOHOTO IIefi3aXa JopCcab-
HOJl IIOBEpXHOCTH sA3bIKa ObmM Gaxrepuu Streptococcus
spp. u Staphylococcus epidermidis. Ogxako B 33% crydaes
B MUKPOOMONOIMIECKIX ITOCEBAX OOHAPY)KMBAIM IPUODI
C. albicans B xonmuuectBe <10° KOE/Mi1. Y 601bHBIX ¢ gua-
THO30M «XPOHWYECKNI KaHAMUIO3HBIN TTIOCCUT», HOMUMO
0aKTepuanbHOIl MUKPOOMOTHI, OCHOBHOE MeCTO 3aHU-
mamu npepcraButenu rpubos pomga Candida: C. albicans,
C. parapsilosis, C. tropicalis (Puc. 1). Onnaxo C. albicans
3aHMMa/M TUAUPYIOllee MECTO CpeiM APYIUX BUJOB IIO
BCTPEYAaEMOCTH Y MAI[VIEHTOB C TaTHO30M «XPOHMYECKIUIT
KaH/JUJJO3HBII ITOCCUT» (87% — B MOHO- I MUKCTKY/IBType
coBmecTHO ¢ apyrumu Bugamn Candida spp.). OtMerum,
4TO y OO/NBHBIX C Haybosee BBIPAKEHHOI eCTeCTBEHHOII
CKJIaYaTOCThIO s3bIKa BbiceBamnch C. parapsilosis n C.
tropicalis, B BocbMy cny4asx — coBMecTHO ¢ C. albicans,
TOIf}a KaK Y JIML] C OTHOCUTEIBHO POBHBIM peibedpoM Jop-
CaJIbHOJ ITOBEPXHOCTH BBIAB/LSUIN TONbKO C. albicans.

100%:
90%

B

0% l

10% + .

oY% I |
. albicans C kmger  Coamlhennondn

. parapstlosis O tropacallis

Puc. 1. YacTtoTa BcTpeyaemoctun Candida spp. B
MMKPOGVONOrMyecKmnx nocesax oT rpynmbl 60NbHbIX C
XPOHWYECKNM KaHANO03HbIM INIOCCUTOM.

Mb1 He HabmIofaM KaKUX-11n60 0CO6eHHOCTEN TOMIU-
HOCKOIMYECKON KapTUHBI B 3aBUCUMOCTYU OT Pas/nyuil B
MUKPOGHOM IIeii3ake: BO BCEX CIydasx OTMEYaTN Odaru
raileHus JIOMMHECHEeHIMM B BHUJie TEMHBIX IIATEH Cepo-
60/IOTHOTO IIBETa, Y MAI[VIEHTOB C BBHIPaXKEHHOI CKIIagda-
TOCTBIO — «ITTyOOKMe» TeHM 1o nepudepun CKIafok, YTo
YKa3blBaeT Ha BOBJIEYEHME B BOCIATMTENbHBIN NPOIECC
NIepUIIINKATbHBIX TKaHel.

[Tockomnbky C. albicans 6b1 OCHOBHBIMY TIPENCTABH-
TEMAMM MUKOTMYECKON MH(eKIMM U O0OHApyXMBaIUCh
IIpM Pas/INYHON KIMHUYECKON KapTUHEe IPUOKOBOTO IO-
paKeHNdA, HaMu OBUIM NIPOBeIeHBl MCCIefOBaHNA IaTo-
TeHHOTO IIOTEHIMana HAHHBIX IITAaMMOB. PesymbTaThl
usydeHnsa KayHmdeckux mrammos C. albicans mokasamm
OT/IMYMA B CTENEHM IMATOTEHHOCTY CPefy KIMHUYECKUX
LITaMMOB JBYX IPYIIIL.
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Tak, B uccnenyemoit rpymie mokasaTenu afre3suBHOI
aKTMBHOCTY COCTaBM/IM B CpefHeM 26%, TOra KaK B IPYII-
ne cpaBHeHUA — 15%. MaKcuMasnbHbI YpPOBEHD afTe3UN
usonATos C. albicans, BbIfieNIeHbIX OT OOIBHBIX, JOCTUIAT
36%, Torga Kak IITaMMBbl, M30/IMPOBAHHbIE OT MAllIEHTOB
B OTCYTCTBUV KIMHWYECKVX ITPOABIEHNU, IMENN YPOBEHD
agresuu ot 12,6% 1o 18% (ta6m. 1). Takum obpasom, ypo-
BEHb a/IT€3MBHOJ aKTMBHOCTY IITAMMOB, BbIIBJIEHHBIX OT
JINL, C JUATHO30M «KaHAMLO3HBIN ITIOCCUT», B 1,5-2 pasa
MpeBBIIIAl YPOBEHDb afir€3Uy MITAMMOB, BBIIEIEHHBIX Y
MalVE€HTOB TPYIIIBl CPaBHEHMNA.

Tabnuya 1
Agnre3uBHas akTMBHOCTb WTamMmoB C. albicans nccnepyemon
rpynnbl, BbiAeNeHHbIX OT 60MbHbIX € KNMHNYECKN AO0Ka3aHHOM
XPOHUYECKUM KaHAUAO3HBLIM IMOCCUTOM, W FPYNMbI CPaBHEHNS.

Konuuectso AnreavBHas akTMBHOCTb LUITAMMOB
Fpynna urammos LITaMMOB C. albicans, (%)
Vccnenyemas 32 2645,3 (18-36)
CpaBHeHusi 30 1541,5 (12,6-18)
KoHTponb 1* 3,140,01 (3,0-3,14)

Mpumeyanmne: * - KOHTPOMb (OTpULIATEMbHbIIA), HEMATOreHHbI My3elHbIi
wramm Ne4 u3 konnekuum my3est LIKBU (r. Mocksa), B 10 nosTopax, pasnuuus B
CPELHMX 3HAYEHNSX MEXAY rpynnamMm U KOHTPONeM A0CTOBEPHbI, p<0,05

Vsyuenne croco6HOCTV (OPMUPOBAHUSA POCTKOBBIX
TPy6OK U TICeBIOMMIIENNS KIeTKaMu Ipuba IoKasaro, 4To
Bce mwtammbl C.albicans cioco6Hbl 06pa3oBbIBaTh Qria-
MeHTBl. OfHAKO TPM IITaMMA, BBIfje/leHHbIe OT GOIBHBIX
C TUIIEPIUIACTUYECKO (HOPMOII KAaHAUJO3HOTO ITIOCCUTA,
6oree akTMBHO (OPMMPOBAINM POCTKOBBIE TPYOKM YoKe
B TeYeHNe IIePBOTO Yaca IIOCTAHOBKMU IPOOBI, TOTAA Kak
IITaMMBI, U30/IMPOBAHHbIE OT NMAIMEHTOB IPYIIIBI CPaB-
HEeHN:, — INIIb Yepes 2-2,5 yaca. MakcumanbHOe Konude-
CTBO POCTKOBBIX TPYOOK B 10 IO/IAX 3peHM IIPU YBede-
Hyy 10x40 mog MUKPOCKOIIOM, IIOC/IE Yaca I/IHKy6aLU/II/I, y
IITaMMOB, BbIBIEHHBIX OT ALIMEHTOB, COCTABIIIO 67% OT
06111er0 KONMM4ecTsa KJIeTOK, TOrZia KaK y ITaMMOB, BbIjie-
JIEHHBIX OT JIMI] TPYIIIIBI CPaBHEHUSI, — MeHee 9%.

Cor1acHO IUTEPATYPHBIM UCTOYHIKAM, IPOLECC ajjre-
31N KJIETOK Ha CyOcTpar He BCerpa MPUBOJUT K 006paso-
BaHMIO OMOIUIEHK, XOTS ¥ sB/IsI€TCS HA4a/IbHOI CTafuen
B LUK/Ie ee GOPMUPOBaHMA, a Mepexof, KJIeTOK Iprbos
OT IUIAHKTOHHOIO CYIECTBOBAaHMs K OMOIJIEHOYHOMY,
[IPEATIONOXITEIbHO, NHUIMMPYETCS] CUTHAIAMM, HOCTY-
[AOMINMY U3 OKPYXKAIOIeil CPebl, U 3[,eChb, BO3MOXHO,
UrpaeT BaXKHYIO PONb [IUTENIbHAs MMMYHOCYIIPECCHs,
coMarynyecKas MaToJIOINsA, HepPal[IOHAIbHOE IIPYMeHeHMe
aHTVMUKPOOHBIX U TOPMOHA/IBHBIX TIPENapaToB, Pasind-
HbI€ BU[IbI UMIUIAHTOB 11 IIPOTE30B [6].

B cBs131 ¢ aTHM CrIepyToleit 3a1adert O6bIIa OlleHKa CTe-
neHy GOPMUPOBAHNS OUOIIEHOK JAHHBIMM IITAMMAMIL.

Bo Bpems mccreoBaHMs YCTaHOBJIEHO, YTO BCE IITAM-
mbl C. albicans, BKI0Yass MITaMMbI TPYIIIbI CPaBHEHMA,
¢dopmupyror 6morieHky. OpHaKo 3aMedeHO, YTO IS
IITAMMOB, BbIJI€/IEHBIX OT IAIIIEHTOB C XPOHIYECKIM KaH-
AUIO3HBIM [TIOCCUTOM, XapPAaKTEPHO IOBbILIEHHOE II/IEHKO-
obpasoBaHue, [0 CPAaBHEHMIO CO IITAaMMaMMU, M3OJMPO-

BAaHHBIMM OT JIVIL TPYIIIBI CPaBHEHMA (CpefHUe 3HaYeHN
wieHkoobpasoBanus cocraswin 0,164 n 0,087 omrude-
CKMX eJVHUL] COOTBETCTBEHHO) (Tab. 2).
Tabnuya 2
MneHkooGpa3oBaHMe KNMHUYeckumu wWtammamm C. albicans,
BblAENEHHbIMU OT NALMEHTOB ABYX rpynn

W C aans, | Wrow G o e
BbiEneHHbIE OT B0bHbIX OTATOLLEHHbIX 336U'0ﬂeBaHI/’IﬂMVI
n € KIMHIHECKW J0KasaHHOM A3blka, 06PATUBLIMMICS C LIENbIO
okanuaaumst | XpOHWYECKUM KaHAUA03- NNAHOBOI CaHaLAM POTOBON
WwTamma HbIM FFIOCCUTOM norocTu
Konmnuectso
N | cpopwposarioit | N | KO SO
6uronneHku
Cnusucras
obonouka 30 0,164 + 1,2 (0,368- 30 0,087 + 0,002 (0,064-
MOBEPXHOCTM 0,154) 0,098)
A3blKa

Mpumeyanme: JaHbl 3HaueHns Dgy, (32 BbIMETOM (hOHA) MOrMaLLEeHmUs kpacu-
Tens B NyHKax MUKPOMaHENu.

MakcumanpHble 3HaYeHUA [UIA MCCIENyeMON TpyII-
nbl coctaBywin 0,368 oNTMYECKUX €AVHUL, A J/I TPYIIIbI
cpaBHeHuA — 0,098. B To >xe BpeMs B M3y4aeMoli IpyTiIe
BBIABVIN IITAMMBbl, KOTMYECTBEHHbIE 3HaY€HN s IIIEHKOO-
6pasoBaHMsi KOTOPBIX He mpuBbImanyu 0,154 omTmyecKux
eVHNIL,

BbIBOAbI

AHanMs BUPYIEHTHON aKTMBHOCTM ILITAaMMOB, BbI-
[eIEHHBIX U3 IBYX TPYII, II0Ka3as, YTO Haau4ue BbIpa-
JKEHHBIX aiTe3MBHBIX CBOJICTB, aKTMBHOE (pOpMUpOBaHIe
HCeBIOMULIENINA ¥ TOBbILIEHHOE IIIEHKOOOpa3oBaHue
ObUIM XapaKTepHbl /I IITaMMOB, M30MMPOBAHHBIX OT
OO/bHBIX C AMATHO30M «XPOHMYECKIUIT KAHANIO3HBII ITI0C-
cut». [Ipryem BpICOKME 3HAYEHNSA a/IT€3MBHBIX CBOVICTB U
rndpoobpasoBaHNA YKas3bIBAIOT, BEPOATHO, Ha PasBUTHE
OCTPOro IATOMIOTMYECKOTO Imponecca. B To >xe Bpems BbI-
COKas CTelleHb IUIEHKOOOpasoBaHMA OblIa XapaKTepHa
IUIs IITaMMOB, BbISABJIEHHBIX OT IPYIIIBI OOTIBHBIX C XPO-
HMYeCKOIT GOPMOIT HOBEPXHOCTHOTO KaHAM034.

Kpome TOro, MMKpOOHBI/I Ieli3aX JOPCANbHON IO-
BEPXHOCTH A3bIKA Y MAIMEHTOB C XPOHMIECKMMI PopMa-
MM KaHAM03a OT/IMYA/ICA Ppa3HOOOpasueM 3a CUeT Ipef-
CTaBUTe/Iell MMKOOMOTSI, IpyyeM Harbosiee BBIPaKeHHBIM
— IpM CKIagdaTocTy penbeda. [MarHos, MOCTaBIEHHBIN
TOJIbKO Ha OCHOBaHUM KIMHUYECKMX IIPU3HAKOB, CIIENY-
€T HOATBEPXX/IaTb pPe3yAbTaTaMi MUKPOCKOIMYECKUX U
Ky/IbTYPa/IbHBIX McCnenoBanmit. Ocobblil MHTepec TaxoKe
[IpefCTaB/IsAeT Ja/lbHelIIee 3ydeHe MeXaHN3MOB (op-
MMPOBaHNs OUOIIIEHKM, TOKaTN30BAHHOI B MEXCOCOUKO-
BBIX IIPOCTPAHCTBAX U CK/TA/IKaX A3bIKa KaK 0COOO0I 9KOIO-
TUYeCKO HUIIV KaHAUIO3HOM OMOTEL.

[TonyyeHHBIE CBefieHMA MOTYT ObITh JICIIONb30BAHbI
IIPM COCTABJIEHMM AITOPUTMOB Ha3HAYEHMs IIPerapaToB
AQHTMMUKOTUYECKOTO AeiicTBIA, A1 epeHIPOBAHHbIX B
3aBUCHMOCTH penbeda OPCaTbHOI HOBEPXHOCTH A3bIKA.
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B cmamuve npusedervt 0anHvle o MUKPOMOPPHONOUL U YIbIMPACmMPyK-
mype evipauiernvix in vitro xnemox Candida albicans (PKIIT'Y-1624,
PKIIT'Y-1314, PKIII'Y-1274) u Candida parapsilosis (PKIIT'Y-1579,
PKIIT'Y-1525), pasnuuaiouiuecs no 4y6cmeumenvHocmu K aHmMumMuKomu-
kam (Ppryxonason u eopuxonason). Buissnenv pasnuuus 6 cmpoeruu Kie-
MOUHDIX CIMEHOK OPONHIHEEHIX KIIEMOK HyECIMEUMENbHbIX U YCIMOUYUBbIX
WUMAMMOB U3YHEHHDIX 61006 K aHmumuxomuxam. [ 0poxciesvix Kie-
mox pesucmenmuvix wimammos C. albicans (PKIII'Y-1274, PKIIT'Y-1624)
6bi710 XapaKmepHo NPUCYMCMBUE MONICHbLX KAEMOUHbIX CIMEHOK, 1M020a
Kax 07 OpoXcKesvlx Knemok pesucmenmnozo wmamma C. parapsilosis
(PKIII'Y-1525) — Hanuuue mMOHKUX MeNAHUPUUUPOBAHHDIX KIIEMOUHBIX
cmeHok. JIns Knemok nces0OMULenus u3yueHHolx wmammos 06yX 61006
onucanHvle 0C06eHHOCMU He Obiu XapaKmepHol, OHU UMeNU MOHKUe Kile-
mMouHble CreHKU U 00HOMUNHOE CIPOEHUe.

Knrouesvie cnosa: in vitro, Candida albicans, Candida parapsilosis,
Ky/IbTYpPa, MUKPOMOP(OJIOTHsI, Pe3ICTEHTHOCTD, YIBTPACTPYKTYpa, 4yB-
CTBUTENBHOCTD

ULTRASTRUCTURE OF CELLS
OF CANDIDA ALBICANS AND
CANDIDA PARAPSILOSIS
STRAINS RESISTANT AND
SUSCEPTIBLE TO ASOLES

Stepanova A.A. (head of the labotatory), Vasilyeva
N.V. (director of the institute, head of the
department), Vybornova L.V. (scientific collaborator),
Bosak I.A. (senior scientific collaborator), Chilina
G.A. (head of the laboratory)

Kashkin Research Institute of Medical Mycology of North-
Western State Medical University named after I.I. Mechnikov,
St. Petersburg, Russia

©Collective of authors, 2018

The data regarding the micromorphology and ultrastructure growing in
vitro cells of Candida albicans (PKIIT'Y-1314, PKIII'Y-1274, PKIIT'Y-1624)
and Candida parapsilosis (PKII'Y-1579, PKIII'Y-1525) differing in
sensitivity to antifungals (fluconazole and voriconazole) were presented
in the article. Differences in the structure of cell walls of sensitive and
resistant strains yeast cells of studied species to antimycotics were revealed.
For yeast cells of resistant strains (PKIII'Y-1274, PKIIT'Y-1624) of C.
albicans more thick walls were typical and for susceptible C. parapsilosis
strain (PKIIT'Y-1525) more thin but melanized cells walls. For the cells of
pseudomycelium of the studied strains of two species the described features
were not typical, they had thin cells walls with the same structure.

Key words: in vitro, Candida albicans, Candida parapsilosis, culture,
micromorphology, resistance, sensibility, ultrastructure

*  KonrtaxkTHOe Anuo: CrenraHoBa AMaausi ApKapbeBHa,
e-mail: amaliya.stepanova@szgmu.ru

44

BBEAEHUE

Visyd4eHue BOIIPOCOB Pe3UCTEHTHOCTM TIPUOOB poja
Candida x mpoTuBOrpuOKOBBIM IpemaparaM — OfHA 13
aKTya/IbHBIX 3aJlad COBpEMEHHOII MefuuuHbl [1]. SHaHMe
MexaHusMoB pesucreHTHocTH Candida spp. Heo6XonuMo
UL ONITUMM3ALUY TAaKTUKY JIedeHNsl GOIbHBIX C AMArHO-
30M «KaH[U[I03» U pa3pabOTKU HOBBIX IPOTUBOIPUOKO-
BBIX IIPEIaparos.

[lenb MCCIefoBaHNsA — aHAIN3 CTPOEHMS KIETOK, BbI-
pallleHHbIX i1 Vitr0 YyBCTBUTENbHBIX M PE3UCTEHTHBIX
mwrammoB C. albicans u C. parapsilosis coBpeMeHHBIMU Me-
TOJJaMI CBETOBOII I TPAHCMIUCCHOHHOI MUKPOCKOIINIL.

MATEPUAJNT N METObl

Kyneryper Tpex mrammos C. albicans (C.P. Robin)
Berkhout (PKIIT'Y-1314, PKIII'Y-1274 u PKII['Y-1624) u
nByx mwrammoB C. parapsilosis (Ashford) Langeron& Talice
BBIpalIMBai 8 CyToK Ha cpefie Cabypo B TepMocTare Ipy
37 °C.

PKIIT'Y-1314 6bI1 BBIfEeH CO CAM3KUCTON 0OO0MIOYKMU
muiesona, PKIII'Y-1274 - co cmm3ucToit 060m04Kn po-
ToBoll monoctu manuenta (V., 59 yeT) ¢ XpOHMYECKNM
KaHAMA030M. IlepBblit mITaMM ObIT YYBCTBUTENEH K (IIy-
KOHA30Jly ¥ BOPVMKOHA30Jy, TOIIa KaK BTOpPOIl — pe3nu-
CTEHTHBIM [0 OTHOIIIEHNIO K JAaHHBIM IpernaparaM. Taxke
IOIOTHNUTEIBHO B pabOTY OBLI IIPMB/IEYeH Pe3UCTEHTHBII
K ¢prrykoHasony u Bopukonasony mramm (PKIIT'Y-1624) C.
albicans, nomy4ennslit ot manueHTku (I, 40 neT) ¢ XpoHu-
4eCKUM KaH[U/J03HBIM BY/IbBOBArMHITOM.

YyBCTBUTE/NBHBII K AHTUMMKOTMKAM  IITAMM
(PKIIT'Y-1579) C. parapsilosis 6bl1 BbIfjelieH 13 KPOBU
B3pocoro manyenta (B., 30 ymeT), TOorga Kak pe3uCTeHT-
sl mTaMM storo Buga (PKIITY-1525) — ¢ otgensgemMoro
KOXXJ HeJOHOLIEeHHOro Maazgenia (A.).

Vpentudukanmio KyIbTyp MPOBOAMIN C WCIIONB3O-
BaHueM MetoioB MALDI-TOF macc-criekTpomeTpun u
JOHK-cexBeHMpOoBaHUA.

Kycoukn arapnsoBaHHOII Cpefibl U3 Hepudepudeckor,
CpefHell U LeHTPAJIbHON YacTell KOMoHuy rpuba ¢ukcnu-
pOBaIN IIIyTapalbierngoM-apadopMabernoM-0CMNU-
eM II0 MeTOJMKe, OIVICAHHOI HaMM paHee [2]. YIbTpaToH-
K1e cpe3bl nony4yamu Ha yaprparome LKB-V (IllBenns) ¢
MOMOMIBIO CTEK/ITHHBIX HOXKell, OKpalMBanIu pacTBOPOM
ypaHWIanerara 1 OUTPATOM CBMHIA VM M3YYaly B JJI€K-
TPOHHOM MUKPOCKOIIe ITpocBeunBawero tuna JEM 100
CX-2 (Amouns).

Kononun rpn6os ¢ororpaduposani ¢ mOMOLIbIO CTe-
peockonmyeckoro Mukpockomna SreREO Lumar.V12. Ilo-
JIyTOHKME SHOKCUHbIE CPe3bl TOMIIMHON 3 MK IOTydaIn
C 9mOKCUHBIX 6710KOB Ha mupamurome 11800 (LKB) ¢
VCIIO/Ib30BAHMEM CTEK/IIHHBIX HOXell. IlomyToHkme cpe-
3bl aHAIM3UPOBaIN U GoTorpadmpoBaI B MUKPOCKOIIE
Axiolmager.Z1 (Carl Zeiss, Iepmannst) ¢ ontukoit Homap-
CKOTO.

PE3VJIbTATbl U OBCYXXAEHUE

Yepes 8 cyTok pocta Ha cpefie Cabypo KOIOHMS MITaM-
ma PKIITY-1314 C. albicans gocturana B nmametpe 2,8
cM. PopMa KOJIOHUM OKPYIJIasi, C Y€TKO OYepYeHHBIM IIe-
pudepndecknm 060gK0M 1 BOMTHUCTHIM KpaeM (Puc. 1 a).
Ha moBepXHOCTM KO/IOHMH, IIPUMBIKAIOLIEN K nepudepnu-
4eckoMy 000fKy, Hab/ofam KparepoobpasHole cdepu-
JecKue 06pa3oBaHMs BapbUpYOLero arameTpa. Komonust
KPeMOBast, MATKOJ KOHCUCTEHLUM, C YMEPEHHBIM YUCIIOM



ru¢ ncesgomunenus (Puc. 1 6), mepemexxaromuxcs ¢ Ta-
KIM JXe KOMMYeCTBOM JpOXKeBbIX KimeTok (Puc. 1 6, B).
[TocnenHye ORMHOYHBIE VIV B MHOTOYMC/IEHHBIX IPYIIHAX,
KpyriaoosanbHble (3,0-5,0 x 4,0-8,0 Mkm, Puc. 1 B).

Huamerp xomonun mramma PKIIT'Y-1274 C. albicans
depes 8 cyTok pocra Ha cpege Cabypo cocTaBmsn 3,3 cM.
Kononus okpyrmnoit ¢popmsl, ImafiKast, C Y€TKO O4epyUeH-
HBIM mepudepudeckuM 000IKOM U BOMHUCTHIM KpaeMm
(Puc. 1 r), KpeMoBast, MATKOJ KOHCUCTeHIMHU. B cocrase
KOJIOHUM BBISIBI/IV YMEPEHHOE YNC/IO TU( IICEBAOMUIIe-
st (Puc. 1 1), mepemMexarolmxcsi ¢ MaCCUBHBIMY Hempa-
BUIBHON (HOPMBI CKOTITIEHVUSIMI IPOXKeBbIX KeTok (Pric.
1 1), KoTOpBIe MMenN KpyrnooBanbHyo (3,0-6,0 x 4,0-8,9
MKM, Puc. 1 e) popmy.

Kononus C. albicans mramma PKIIT'Y-1624 gepes 8 cy-
TOK pocTa Ha cpefie Cabypo nmerna guametp 3,0 cM, OKpy-
r1yio GOpMy, IIAfKUIL LEeHTP 1 HepudepudecKuit 06040k
(Puc. 1 x); 6ompluast 4acTh KOHTypa POBHasI, a MEHbLIAs
— B BUJie IVIAIKUX ¥ C BeepOOOPa3HOIl IIOBEPXHOCTHIO Pa-
KOBMHOOGPA3HBIX BBIPOCTOB. KOMOHMS KpeMOBOTO 1IBETA
U MSITKOJI KOHCUCTEHI[U, B €€ IOy TOHKNX JIOKCUAHBIX
cpesax OTMevasy HeOGObIIoe KOMNIeCTBO I IceBIoMu-
menus (Puc. 1 3), mepeMeXXarLuxcs ¢ FPOXKKeBBIMI KITeT-
Kamy1, GOpMUPYIOLMMI KPYIIHbIE TPYIIIbI HEIIPaBU/IbHOM
¢dopmsl (Puc. 1 3). [IposkxeBble KJIETKU OfUHOYHBIE, KPY-
rmooBanbuble (3,0-6,0 x 3,5-8,7 Mmxm, Puc. 1 n).

Yepes 8 cyTox pocTa Ha cpezie Cabypo KOIOHMS MITaM-
ma PKIIT'Y-1579 C. parapsilosis mocturama B pasmepe 2,5
x 4,2 cM, ammunconpansHoi Gopmsl, cHabxeHa mepude-
pudecknM 060KOM U BOMHUCTHIM KpaeM (Puc. 1 k), 1ieH-
TpajbHas 9acThb — TmajKast. KomoHMs KpeMoBOro IBera
U MATKOI KOHCUCTEHL[UM; OOHAPYXXWUIM PaBHOE KOImde-
ctBo ru¢ ncesgomuuenus (Puc. 1 1), mepemMexaromuxcs
C TaKVM >Xe KOMMYeCTBOM POXKKeBbIX KneToK (Puc. 1 7).
[TceBmoMumuenuii XOpOIIO pasBUT, BeTBUCTHI, Konupun
OffMHOYHBIE VIV B MHOTOYNMC/IEHHBIX IPYIIAX, KPYITI0O-
BanbHble (2,0-5,0 x 4,0-7,0 Mxym, Puc. 1 M), paBHOMepHO
ITOKPBIBA/IN TICEBIOTBL.

Komonus mrramma PKIIT'Y-1525 C. parapsilosis depes
8 cyTok pocTta Ha cpere Cabypo MMena HECKOIBKO BBITS-
HyTyI0 Popmy (3,0 x 3,8 cm), I1agKas, ¢ 4eTKuM Iepude-
pudecknM 0607KOM U BOTHKUCTBHIM KpaeM (Puc. 1 0), kpe-
MOBas, MATKOI KOHcucTeHuun. Habmoganu 60ombiioe Ko-
nndecTBoO uncno rud ncesgomuuenus (Puc. 1 ), nepeme-
JKAIOIVIECS] C TAKUM K€ KOMTMYeCTBOM JAPOXCKEBBIX KIIETOK
(Puc. 1 o, p). [nder ceBROMMIIENNS CUITBHO BETBSIIECS.
I poskKeBble KJIETKU OVHOYHbIE M/IV B MHOTOUYMC/TEHHBIX
IpyImmax, Kpyrioosanbaele (3,0-5,2 x 3,5-8,0 MxM, Puc. 1
P), 9aCTO PacIoNaraloTCsl Ha BeTBAIMXCS Idax MCeBgo-
MULIETH.

BelienpyuBeyieHHbIe JaHHbIE TOKA3BIBAIOT OTCYTCTBHUE
CYILIECTBEHHBIX Pas3/N4Mil II0 CKOPOCTH POCTa M pasMe-
paM [pPOXOKEBBIX KIETOK M3YYEHHBIX YyBCTBUTEIbHBIX
u pesucrentHbix mwrammos C. albicans u C. parapsilosis.
O6painaer Ha cebs1 BHMMaHMe TOT QAKT, YTO B KY/IbTypax
pesuctenTHbIX mTaMMOB C. albicans (Puc. 1 g, x), B oT1n-
4ye OoT 4yBCTBUTeNbHOrO (Puc. 1 6), IpoxcoKeBble KIeTKI
momuHUpoBamn. OHN GOPMMPOBATI MaCCUBHBIE CKOILIE-
HUS HellpaBWIbHBIX ouepTanmit (Puc. 11, 3, cTpenkn). [Jns
ncespomuueus C. parapsilosis ObIT XapaKTepeH TUII PO-
cta Mycocandida [3].

I[Tpu mccnemoBaHNM KIETOYHBIX CTEHOK MITAMMOB Pas-
HBIX BUIOB (Ta6/1.) BBIABM/IN, YTO Haubosiee TONCThIE Kile-
TOYHBIE CTEHKM OBUIM XapaKTEPHBI /IS [POXKXKEBBIX Kle-
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TOK pesucteHTHbIX mtamMmmoB C. albicans (PKIITY-1274,
PKIIT'Y-1624).
Tabnuya
CpeaHue 3Ha4eHUs TONWMHBI CHOEB KNETOYHbIX CTEHOK (MKM)

3penbiX APONKEBbIX KNETOK W KNeToK NCeBAOMULIENMS WITaMMOB
C. albicans v C. parapsilosis, Mkm

CymmapHas | TonwmHa | CymmapHas
TonwuHa
TonwyHa cnoes TOnWMHa
Homep wramma CrOEB KNETOY- | - orounolt | KkneTouHol | KneTouHoit
11 OTHOLLEHME K | HOW CTEHKM CTeHKI CTeHKI cTeHKI
aTMMVKOTUKaM ﬂpiﬂ”gﬁ%?(blx LPOMOKEBBIX | KNETOK MCEB- | APOXOKEBbIX
KIeToK aomuuenvs KNeToK
C. albicans
PKMry-1314 0,05* 0,04
YYBCTBUTENbHbIN 0,05 0,10 0,04 0,08
PKMry-1274 0,05 0,05
PE3NCTEHTHbIN 0,45 0,50 0,20 0.25
PKMry-1624 0,02 0,05
PE3UCTEHTHbIN 0,53 0,55 0,10 0.15
C. parapsilosis
PKMry-1579 0,02 0,03
YyBCTBUTENbHbIN 0,19 0.21 0,03 0,10
PKMry-1525 0,04 0,04
PE3UCTEHTHBII 0,21 0.25 0,04 0,08

*MpuMeyanne: B 3HameHaTene — TONLLMHA NEPBOro (BHYTPEHHEro) crnos, B
yncnmuTene — TONLMHA BTOPOrO (HapYXHOro) CMos.

B TO ke BpeMst AJIsI APOXOKEBBIX KJIETOK 3TOTO BUJA
Hanboslee TOHKIE KJIE€TOYHbIE CTEHKN ObUIV IIPUCYIIN AL
gyyBcTBUTenbHOro mramma (PKIII'Y-1314). Kimetkn mces-
momuLenusA y usydeHHbIX mrtammoB C. albicans vimenn
0o71ee TOHKIE K/IETOYHBIE CTEHKY II0 CPABHEHMIO C POXK-
KeBbIMU KaeTKamy. OfHaKo OHM ObUTM B 2-5 pas Torie
TAaKOBBIX KIeTOK mcesgoMutenus C. parapsilosis. CTeHKH
IPOXKIKEBBIX KJIETOK 1 IV IICeBIOMUILIE/NsI YyBCTBUTEb-
Horo mtamma C. albicans (PKIII'Y-1314) cocTosty 13 AByX
cnoeB. CXOHO€ BYCIOHOE CTpOeHNe ObIIO XapaKTepHO
U 151 KTIETOYHBIX CTEHOK IPOXK)KEBBIX KJIETOK U I IICeB-
momuuenys apyrux mrammos C. albicans [4-9].

Y 4yBCTBUTE/IBHOTO MITaMMa HIDKHUI CTIOM B COCTaBe
CTEHKU OBUI CBETIIBII, C XaOTUYHO OPUEHTUPOBAHHBIMU
MUKpO(UOPI/UIaMIL, TOTAa KaK BEPXHMUII — 3/1€KTPOHHO-
IUIOTHBIN, C BEPTUKA/IBHO PACIIOIOKEHHBIMI TeMHBIMI I
BBICOKOKOHTpAcTHbIMY Mukpodubpmmramu (Puc. 2 a, 6,
cnoit 2). O4eBUIHO, YTO TEMHBIN [[BET BTOPOTO CI0s 06-
YCTIOBJIEH TIPUCYTCTBMEM MENTaHMHA, YTO ObIIO MOKa3aHO
mpyrumy aBropamu [6]. JIpoxokeBble KIETKU PE3UCTEHT-
Heix mraMmmoB C. albicans vimMenu KyieTo4Hble CTEHKI pas-
mraHoro crpoenus. Y mramma PKIITY-1274 nepsbiit crioi
COCTOSI/T M3 TTepeMeXXAOIUXCSI CTI0eB MUKPOGUOPUIIT pas-
Holt woTHOCTH (Puc. 2 B, ¢0it 1), y Opyroro pesucreHT-
Horo wmwtamma (PKIITY-1624) oH 6bUT yMepeHHON 37eK-
TPOHHOIT IVIOTHOCTY, TOMOTEHHBIM I10 IVIOTHOCTY PACIIO-
noxenust mukpodubpumn (Puc. 2 g, cmoit 1). Bropoit cioit
B CTEHKaX 006OMX IITaMMOB GBI TEMHBIM, C XAOTIIHO Pac-
omoXKeHHbIMM MuKpodubpumnamu (Puc. 2 B, 1, cmou 2).
KrnerouHble cTeHKM rud MCeBIOMULIENNA Y PE3UCTEHTHBIX
mraMMoB C. albicans coctosiu u3 iByX cnoes (Puc. 2 1, e):
HIDKHETO TOJICTOTO CBET/IOTO JI BEPXHETO TEMHOTO C Xao-
TUYHO PACIIOJIOKEHHBIMI MUKPOGUOpIIamMut.

HposxxeBore kneTky gyBctBuTenpHoro (PKIITY-1579)
u pesucrentHoro (PKIIT'Y-1525) wrammos C. parapsilosis
[IPAKTIYIECKN He Pas3Inyanich MeXRy coboil o ToMIuHe
K/IeTOYHON cTeHku (Tabs.). Tonuuaa Ux KJIeTOYHbIX CTe-
HOK ObUIa B IBa pasa MeHbIIIE, YeM Y IPOXKKEBBIX KJIETOK
pesuctenTHpix mrtammoB C. albicans u B 1Ba pasa 60mb-
Ille TAKOBBIX YYBCTBUTENBHOTO MITAMMA OCTIEHETrO BIJA.
Mopdornornyeckoit 0cO6EHHOCTBIO CTPOEHMA KIIETOY-
HOJI CTE€HKM [JPOXOKEBBIX KIETOK PE3UCTEHTHOrO IITAMMa
C. parapsilosis 6bU1 TOT (aKT, ITO MEPBBIIT HIDKHUIT /IO
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Puc. 1. OcobeHHOCTY MUKPOMOPOONOTUM KOSTOHWN (3, T, X, K, O) N CTPOEHUA KIETOK KySIbTYp B CBETOBOM MMKPOCKONE Ha
MONYTOHKMX 3MOKCUAHbIX cpe3ax (6, 4, 3, N, M) U C ucnosb3oBaHnem onTuk Homapckoro (B, e, u, m, p). C. albicans: a-8 -
PKMIY-1314, r-e — PKMIY-1274, x-u — PKIMI'Y-1624, C. parapsilosis: k-m — PKIMIY-1579, PKMTY-1525. YcnosHble 0603HaveHus: OK -
apoxkxesble KneTtku, MM — ncesgommuenni.
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.
it el
Puic. 2. YnbTpacTpyKTypa KNneTouHbIX CTEHOK ApOoX»KeBbiX KneTok 1 rud ncesgomuuenus C. albicans v C. parapsilosis. a, 6 - C.

albicans (PKIrY-1314), B, r — C. albicans (PKMI'Y-1274), p, e — C. albicans (PKIMNI'Y-1624), x, 3 — C. parapsilosis (PKMNTY-1579), n, k - C.
parapsilosis (PKMIY-1525).
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(cOoOCTBEHHO K/I€TOYHAsI CTEHKA) B HUX ObUI MOTHOCTHIO PE3IOME
menanuduuuposa (Puc. 2 u). OH 6bUT TOMOTEHHO TeM-
HbIII; HeOOJIBIION O TOJILIMHE HAPY)KHBIIl CIOI K/IeTo4-
HOJT CTEHKM TaKKe OBbUI TEMHBIM, C YETKO Pas3IN4iMMbIMU
mukpopubpmmaamu. OTMeTMM, YTO MenaHUPUKAI
KIETOYHO CTEHK) IPOVCXOANUT Y [POXOKEBBIX KIETOK
Cryptococcus neoformans py BIpaI[MBaHUM UX Ha Cpefie
L-DOPA [9] u y TkaneBbIX ¢popM 3TOr0 Bupa rpubda [10].

ITepBblit €107 B COCTaBe KIETOYHBIX CTEHOK YYBCTBU-
tenbHOro Imramma C. parapsilosis (PKIII'Y-1579) umen
YMEPEHHYIO 3TeKTPOHHYIO IUIOTHOCTD 1 CTabOKOHTPACT-
Hble MMKpOGUOPUIbL. BTOpoil HapyHbI C10il 6bLT
B 4eThIpe pas3a TOHbIE, TEMHBIN, C XAaOTUYHO OPUEHTH-
poBanHbIMU MuKpodubpmwtamu (Puc. 2 k). Knerou-
Hble cTeHKU rud ncespomunenusa C. parapsilosis ToHKMe
(Tabn.), ¢ ONHOTUIIHBIM CTPOEHMEM — COCTOS/IM U3 JIBYX
cnoeB opyHakoBoit Tonuuusbl (Puc. 2 3, u). Huskauit cnoii,
YMepEeHHO 37IeKTPOHHO-IIOTHDI, COCTOST U3 CTabOKOH-
TPaCTHBIX, OECIOPAZOYHO PACIONOXKEHHBIX MUKpOdu-
Opuut, TOr/ja KaK MUKPODUOPUIIIBI BEPXHETO CIIOSI ObLIN
TEMHBIE 11 BEPTUKA/IbHO OPMEHTUPOBAHHBIE.

YCTaHOBJIEHO, YTO Y JPOXOKEBBIX KIETOK Pe3VCTEHT-
ubix mrammoB C. albicans u C. parapsilosis, B oTnudune ot
YYBCTBUTE/IbHBIX, IMEIOTCSI 3HAYNUTEIbHbIE MI3MEHEHMsI B
CTPOEHMM K/IETOYHBIX CTEHOK, XapaKTepHBbIe /s KaX[0-
ro u3 Hux. [Toka 0CcTaeTcst OTKPBITBIM BOIIPOC O TOM, KaK
MOYXHO OO'BSICHUTb KOHTPACTHBIE M3MEHEHUS B CTPOEHNN
CTEHOK IPOXOKEBBIX KJIETOK Pe3JICTEHTHBIX INTaMMOB IBYX
Bunos Candida 1op, BIMAHMEM CXONHBIX aHTUMUKOTUKOB.
BakeH TOT (baKT, YTO M3MEHEHNUS B CTPOEHUY KIIETOYHbBIX
CTEHOK JIPOXOKEBBIX K/IETOK IIOf| JIEVICTBMEM aHTUMMUKO-
TYIKOB He JCYe3aloT IIPYU IIePeXOfie UX B KY/IbTYPaIbHYIO
¢dbopMy, TO eCTb IIPefCTABIAIT COOON FeHeTUIeCKI 3aKpe-
[UTeHHBIIT Ipu3HaK. VIHTepecHo, YTO CTeHKM rud MCceBo-
MILIe/VsT He OBIIM YTOJIIIEHBI U MIMENN CXOFHOE CTPOEHIe
y LITaMMOB [BYX M3YYeHHBIX BMIOB. MOXXHO Ipepro-
JIOKUTD, 4TO i VivO OHM He IOJBEPralTcA M3MEHEHAM
U COXPAHAIOT IIPUCYIIee VM CTPOEHNe, HBIMU CJIOBaMI,
IPOXOKeBble KIETKYM 0ojiee UyBCTBUTEIbHBI K BIIMSHUIO
AQHTUMMKOTHUKOB, B OT/INYME OT KJIETOK IICEBIOMMULIETIA.
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