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Abstract

Vaginal candidiasis is one of the actual problem in clinical medicine. It’s very important for society
because it’s widespread. In recent years, the frequency of detection of candidiasis has increased by two
times, the number of chronic and often recurrent forms of fungal lesions of the vagina has increased. The
combined composition of the microflora of a woman's vagina includes a small amount of opportunistic
microflora. Numerous factors of changes in the vaginal microflora can lead to various types of fungal
infection, in particular, to vaginal candidiasis. The review demonstrates scientific data on the etiology and
pathogenesis of vaginal candidiasis.
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The cause of vaginal candidiasis is the transformation of the saprophytic form of yeast-like
fungi of the vulva and vagina into a virulent one, autoinfection from extragenital foci of
candidiasis (mainly intestines). Synonyms of the word vaginal candidiasis are urogenital
candidiasis, candidiasis colpitis (vaginitis), "thrush". Vaginal candidiasis (“thrush") is, as a rule,
an external manifestation of a deficiency of local immunity, which often decreases against the
background of hidden sexually transmitted diseases (chlamydia, ureaplasma, etc.). It is necessary
to use antifungal drugs combined with a complex of drugs that optimize immunity for vaginal
candidiasis treatment effectiveness[1].

The growth of mycosis diseases increases due to the breadth of irrational use of antibiotics,
cytostatic drugs, glucocorticoids, organ transplantation and other therapeutic procedure [2].

Fungi of the genus Candida, which are represented in small quantities in the normal
microflora of the vagina, inhibit the growth of lactobacilli (lactic acid bacteria) under certain
circumstances, actively multiply, causing clinical manifestations of vaginal candidiasis, and
create conditions for the pathogen colonization into vagina.

Currently, more than 300 species of fungi of the genus Candida are known, of which more
than 27 species are isolated from human mucous membranes: C. albicans — in 80%, C. glabrata
— in 15-30%, C. tropicalis, C. krusei, C. parapsilosis - in 4-7% of cases. The ability of
saprophytic fungi to colonize human tissues is manifested only in patients with massive defects
of the immune system. [3]. Candida albicans has been the most common fungal pathogen
isolated during episodes of candidiasis for a long time. However, recent literature reports reveal
the increasingly important role of other non-C.albicans species such as Candida glabrata (C.
glabrata), Candida parapsilosis (C. parapsilosis), Candida krusei (C. krusei), Candida
tropicalis (C. tropicalis) and more recently Candida auris (C. auris).

C. albicans is a polymorphic fungus that, depending on the environment in which it is
located, can change its morphology from a yeast form (blastoconidia) to pseudohyphs and
hyphae. It’s been established that one of the most important differences between C. albicans and
other species is the ability to form true mycelium in vivo under favorable conditions. Two
serotypes of C. albicans have been identified, namely type A and type B, depending on its
antigenic structure. Numerous factors contribute to a marked increase in invasive fungal
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infections, including hyperglycemia — high blood sugar. The hyperglycemic medium, rich in
carbohydrates, serves as a source of energy necessary for the production of biofilms and matrices
that protect the cells of the fungus from external influences. C. albicans can produce a cytolytic
enzyme known as candidalisin, and hyphae are responsible for its secretion [4]. This enzyme
plays a vital role in the development of infections of the vaginal mucosa [5]. The direct virulence
factor is C. albicans is the secretion of the hydrolytic enzymes aspartylproteinase and
phospholipase, as well as hemolysin, which enhance its pathogenic effects such as binding to
host tissue and rupture of the cell membrane. Because of their activity, invasion of the surface of
the mucous membrane is facilitated. In addition, they are responsible for preventing the host's
immune response [6 - 8]. C. albicans has at least ten representatives of the aspartylproteinase
gene family, while phospholipase is registered in four families [9]. Finally, one of the significant
factors influencing the virulence of C. albicans is tigopmotropism (contact perception), which is
regulated by the intake of extracellular calcium and significantly contributes to the spread into
the host tissue and the biofilm development[4].

Fungal infections are dangerous due to their complications, since they can penetrate into
the internal organs of the genitourinary system, causing various diseases in this zone including
infertility. Vaginal candidiasis is one of the most common diseases of women and accounts for
40% to 50% of all cases of infectious pathology of genital region. Vaginal candidiasis is the
most common reason for their treatment of the antenatal clinic. [10,11]. One of the most
important factors is dimorphism, which is the ability of C. albicans to change its shape from
yeast to mold, followed by the formation of true hyphae under favorable conditions. The latter
sign significantly increases its invasiveness and proteolytic activity; however, in yeast form, it
shows a tendency to spread more [12].

With a normal composition of the vaginal microflora, the average number of aerobic and
anaerobic microorganisms in the vaginal discharge is normally 10°-108 mg/ml, and their ratio is
10:1. Peroxyproducing lactobacilli predominate in the vaginal microbiocenosis of women of
reproductive age (95-98%). By colonizing the vaginal mucosa, lactobacilli participate in the
formation of an ecological barrier and thereby ensure the resistance of the vaginal biotope. The
main mechanism providing colonization resistance of the vaginal biotope is their ability to acid
formation. Normally, the pH of the vaginal environment is 3.8-4.5. In addition, lactobacilli are
realizing their protective properties in different ways: due to antagonistic activity, adhesive
properties, the ability to produce lysozyme, hydrogen peroxide. Local antifungal and
antimicrobial factors synthesized by the vaginal mucosa: transferrin, lactoferrin, lysozyme,
ceruloplasmin, acute phase proteins, etc. The lack of some of them, in particular transferrin,
predisposes to the development of candidiasis. [13].

According to world statistics, 75% of women had one episode of this disease, and in more
than 50% of cases, they had relapses. The medical and social danger of candidiasis
vulvovaginitis lies in the fact that it is the cause of the development of infectious pathology of
the female genital organs, causes complications of pregnancy, infection of the fetus and
newborn, reduces the quality of life of a woman. Over the past 20 years, the incidence of
candidiasis among full-term newborns has increased for eight times, from 1.9% to 15.6%, and it
really increases the threat to the future generation health [14]. Vaginal candidiasis in pregnant
women occurs on average in 30-40% of cases, and before childbirth — up to 44.4%. It should be
noted that candidiasis of the genitourinary organs is 2-3 times more common during pregnancy
than in non-pregnant women. It has been established correlation between the gestation period
and the incidence of vaginal candidiasis. Such a high incidence of vaginal candidiasis during
pregnancy is due to a number of factors: changes in hormonal balance; accumulation of glycogen
in the epithelial cells of the vagina; the immunosuppressive effect of high progesterone levels
and the presence of an immunosuppression factor associated with globulins in the blood serum.
During pregnancy vaginal candidiasis undergoes by an asymptomatic state and frequent
recidivism. Due to the increase of risk factors and the spreading of candida infection, the
appearing of new data on pathogenesis as a background of immunodeficiency conditions, the
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issues of prevention and treatment of candidiasis is a very difficult problem. This problem is
particularly important during gestation due to the high risk of fetal damage. Pregnant and
maternity women with vaginal candidiasis can be a source of both intrauterine and postnatal
infection of newborns [15].

In the development of candidiasis infection, the following stages are distinguished:
attachment (adhesion) of fungi to the surface of the mucous membrane with its colonization.
Then their invasion into the epithelium, overcoming the epithelial barrier of the mucous
membrane, invasion into connective tissue, overcoming tissue and cellular protective
mechanisms, penetration into blood vessels, hematogenous dissemination with damage to
various organs and systems [3]. More simply, at the first stage, the fungi adhere to the mucous
membrane of the vagina and colonize it. This stage is most active if there are certain conditions —
temperature + 37°C and pH 6.0. An inflammatory reaction occurs. This indicates the beginning
of the development of candidiasis. Sometimes, after overcoming the vaginal epithelium, the
pathogen enters the connective tissue, and then into the vessels, affecting organs and tissues [16].

Investigation of the dynamics of invasive growth of Candida albicans in host tissues, using
experimental models of candida vaginitis in mice with leukopenia and stomatitis in newborn
animals that developed a minimal inflammatory reaction, the rate of invasive growth of C.
albicans in the multilayer epithelium of the mucous membrane was determined. It was found that
pseudomycelium penetrates the epithelium at an average rate of 2 microns per hour, penetrating
the entire epithelial membrane within 24-48 hours. These data were extrapolated to the clinical
state of mice. Based on measurements of the thickness of the mucosal epithelium (performed
using autopsy and biopsy material), the estimated periods of total penetration of the epithelium
were calculated; such penetration leads to vascular invasion, which makes possible disseminated
lesion. These periods ranged from 22 to 59 hours for various mucous membranes. Usually fungi
found on the surface of the epithelium in the form of saprophytes. The results of researches
demonstrate the penetration of fungi into the host tissue and deep (and in some cases
disseminated) fungal damage within a few days [17]. Strains isolated from healthy adults and
children have the least adhesive activity; fungi of adult patients have the greatest, and C.
albicans has the highest [3]. Such rapid penetration into the host tissues and the resistance of the
infection to therapy causes a long course of the disease and a very high prevalence. Adhesins are
glycoproteins that allow yeast to attach to epithelial and endothelial cells [18]. Invasins are
specialized proteins by which C. albicans stimulates host cells to endocytosis by binding to host
cell ligands [19]. The target ligands are E-cadherin on epithelial cells and N-cadherin on
endothelial cells [20]. Numerous genes are involved in adhesion to epithelial cells, and a large
area of the glycoprotein cell surface encodes eight genes belonging to the family of agglutinin-
like sequences of C. albicans [21]. It was established that biofilm formation is the most important
virulence factor [22] Yeast cells begin to develop filamentous hyphae at the stage of
proliferation of C. albicans cells in filaments. This is the most important stage at which cells can
change their morphology, contributing to the formation of biofilm on the surface of the mucous
membrane of the host organism [23, 6]. The process of biofilm formation is controlled by six
genes (EFG1, BCR1, BRG1, NDT80, TEC1, and ROB1), which belong to the regulation
network transcription [24,25].

Depending on the state of vaginal microcenosis, there are 3 forms of Candida infection of
the vagina:

1. Asymptomatic candidiasis, in which there are no clinical manifestations of the disease,
yeast-like fungi are detected in a low titer (less than 10* CFU/ ml), and lactobacilli in moderately
large quantities absolutely dominate in the composition of microbial associates of vaginal
microcenosis.

2. True candidiasis, in which fungi act as a causative agent, that comes to a clinically
expressed picture of vaginal candidiasis. At the same time, Candida fungi (more than 10*
CFU/ml) are present in the vaginal microcenosis in a high titer along with a high titer of
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lactobacilli (more than 10® CFU/mI) in the absence of diagnostically significant titers of other
opportunistic microorganisms.

3. A combination of vaginal candidiasis and bacterial vaginosis, in which yeast-like fungi
participate in polymicrobial associations as pathogens of the disease. In these cases, yeast-like
fungi (more often in high titer) are found against the background of a large number (more than
10° CFU / ml) of obligate anaerobic bacteria and Gardnerella with a sharp decrease in the
concentration or absence of lactobacilli.

The clinical picture of vaginal candidiasis usually characterized by the following
symptoms:

* copious or moderate curded discharge from the genital tract;

* itching, burning, irritation in the area of the external genitals;

« increased itching during sleep or after water treatments and sexual intercourse;

* an unpleasant odor that increases after sexual intercourse. [25].

The reasons that lead to the activation and growth of fungi include all those conditions
and factors under the influence of which the vital activity of normal microflora is suppressed:

— taking medicines, which are suppressing the immune system (antibiotics,
cytostatics, corticosteroids);

— the presence of chronic diseases, which also contributes to the weakening of the
body's defenses (HIV infection, chronic hepatitis, tonsillitis, caries, cirrhosis of the
liver, chronic kidney disease, etc.);

— lack of vitamins;

— hormonal disorders (diabetes mellitus, ovarian dysfunction, thyroid pathology,
premenopause and menopause, overweight);

— pregnancy;

— hormonal contraceptives;

— intestinal dysbiosis;

— hypothermia, overheating, frequent time zone changes, stressful situations — these
factors are additional and can aggravate or give rise to manifestations of vaginal
candidiasis under "favorable™ conditions.

— In addition, locally active factors predispose to the development of the disease:

— promiscuous sexual life;

— wearing wet underwear (after bathing, training);

— neglect or, on the contrary, excessive passion for personal hygiene;

— Intimate hygiene products (deodorizing pads, tampons);

— the use of local contraception;

— wearing synthetic and/or tight underwear.

Vaginal candidiasis, as a rule, develops in women of childbearing age; however, the
possibility of the disease in postmenopausal women, adolescent girls and even children. [26].

Maintaining the normal composition of the vaginal microflora is the key to a high quality
of life and normal reproductive function of a woman. In this regard, vaginal infections, taking
into account the prevalence and impact on the woman's body, fetal development and child health,
are an important medical and social problem.
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AHHOTALUSA
BarunanbHBI KaHIWI03 SBISCTCS OXHOW W3 HaWOoliee aKTyalbHBIX MPOOJIeM KIMHHYECKOMH
MeaunuHbl. ETo BBICOKas colManbHas 3HAYUMOCTh OOYCJIOBIEHA IIMPOKOW PacpOCTPaHEHHOCTHIO. 3a
MOCJIEIHUE TOAbl YacTOTa BBIABICHHUS KaHIUAO3a BO3pOCia B 2 pasza, YBEIUYWIOCH KOJIUYECTBO
XpOHMYECKHX W YacTOo  pElUIUBUpPYIOIUX  (GopM  TpuOKOBOTO  TOPaXKEHHS  BIIATaHIIA.
KoMOunHnpoBaHHEI cocTaB MUKPO(DIOPHI BIaraiuia >XEHIIWHBI BKIOYAeT B HEOOJBIIOM KOJINYECTBE
YCIIOBHO-TIATOT€HHYI0 MUKpOQIIopy. MHOrounclieHHbIe (aKTOPhl U3MEHEHHSI MUKPOMIOPHI BIIATaTUINA
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CHOCOOHBI NMPHUBECTH K Pa3IMYHBIM BHIAM TpUOKOBOW MH(EKINH, B YaCTHOCTH, K BarMHAIBHOMY
KaHauno3y. B o0030pe npuBoisTCA HaydHble JaHHBIE IIO ATUOJOIMM M IIATOTCHE3Y BarMHAJIbHOTO
KaHAMJ03a.

KawoueBble cioBa: BarmHanbHBIN KaHaMao3, rpudbl poga Candida, makroOGakrepuu, aaresws,
WHBa3UpOBaHUE.

[MpyunHON BO3HMKHOBEHHS BAarMHAJIBHOIO KaHAMIO03a SBISETCS  TpaHChOpMAaIlys
campodupyromeid GopMbl  APOAOKETIOJOOHBIX TPUOOB BYJIBBBI W BaruHbl B BUPYJICHTHYIO,
ayTOMH(UIIUPOBAHME W3 OSKCTPArCHUTAIBHBIX OYaroB KaHAWI03a (IPEUMYIIECTBEHHO
KHIICYHHKA). CHHOHMMaMH CJIOBa BarWHAIBHBIA KaHAWIO03 SBISIOTCS YpPOTCHUTAIHHBIH
KaHIM103, KaHIWIO3HBIH KOJBIHUT (BarMHWUT), «MOJIOUHHUIA». BaruHaIbHBIA KaHIWI03
("MomounuIa") 3TO, Kak MPaBUJIO, BHEIIHEE MPOSBICHUE ACPHUIIUTa MECTHOTO WMMYHHUTETA,
MPOCEAAONIETO 3a4acTyl0 Ha (JOHE CKPBHITHIX 3a00JeBaHUM, MEPEJArOIINXCs MOJIOBBIM TyTEeM
(xmamMuanu, ypearuiasmbl U 1p.). s pe3yabTaTHBHOCTH JICYCHHUS BarMHAJIBHOTO KaHIWI03a
HEOOXOUMO TPUMEHEHHE MPOTUBOTPUOKOBBIX JIEKAPCTBEHHBIX CPEICTB B COYETAHUU C
KOMIUIEKCOM TIPEnaparoB, ONTUMU3ZUPYIONMX KMMYHHUTET [1].

Poct 3aboneBaHuii MHMKO3aMH BO3pacTaeT B CBS3M C LIMPOTOH HEPAIMOHAIBHOTO
NPUMEHEHHST  aHTUOMOTHKOB, I[UTOCTATHYECKHX  IPEMapaTroB, TIIOKOKOPTHKOWUIOB, C
TpaHCIUIAaHTAlMEH OPraHOB U IPYTUMHU JIEYEOHBIMU MEPOIIPUATUAMHU [2].

I'pubsr poga Candida, koTopbiec B HEOOIBIIIOM KOJHYECTBE MPEACTABICHBI B HOPMAIbHOM
MUKpOQIIOpE  BJIAralMIa, MPH  OMPEICNEHHBIX  OOCTOATENhCTBAX  IMOJABISIOT  POCT
JaKkToO0aKTepuil (MOJOYHOKHCIBIX OaKTepUii), aKTUBHO Pa3MHOXKAIOTCS, BBI3bIBASI XapaKTEPHBIC
KIIMHUYECKHE TPOSBICHHS BarMHAIBLHOTO KAaHIWI03a, W CO3JAIOT YCIOBHUS JUIS 3acelleHus
BJIarajinia 00JIe3HETBOPHBIMU OpPraHU3MaMH.

B wnacrosimiee Bpemsi u3BectHo Oosiee 300 BumoB rpuboB poma Candida, u3 Hux co
CIIM3HCTBIX 000JI0YCK YeoBeKa BhiAesoT Oosee 27 Bumos: C. albicans — B 80%, C. glabrata —
B 15-30%, C. tropicalis, C. krusei, C. parapsilosis - B 4-7% caydaeB. CrnocoOHOCTB
canpo(UTHBIX TPUOOB KOJIOHM3HPOBATH YEIIOBEUECKUE TKAHH TPOSIBIISIETCS TOIBKO Y OOIBHBIX C
rnobanpHbiME Aedekramu mmmyHHoM cuctembl [3]. Candida albicans monroe Bpemst Obut
HanboJiee PacpOCTPAaHEHHBIM TPHOKOBBIM ITATOTEHOM, BBIICISIEMBIM IIPH 3MMH304aX KaHIHI03a.
Tem He MeHee, HEAaBHHE JIMTEPATYPHBIE COOOIICHUS PACKPBHIBAIOT Bce 0Ooyiee BAXKHYIO POIb
npyrux BuaoB, He otHocsammxcs k C.albicans, Takux kak Candida glabrata (C. glabrata),
Candida parapsilosis (C. parapsilosis), Candida krusei (C. krusei), Candida tropicalis (C.
tropicalis) u coBcem nemasuo Candida auris (C. auris).

C. albicans — sTo monmumopdHBIi TpUO, KOTOPKIN B 3aBUCUMOCTH OT CPEbl, B KOTOPOi OH
HaXOJIUTCS, MOXET U3MEHATh CBOIO MOP(OJIOTHUIO OT APOX>KeBOU (PopMbI (OJIACTOKOHUIUH) 0O
nceBaoruoB u rud. YCTaHOBICHO, YTO OJHUM W3 Hambojee BaxHbIX oTiamumii C. albicans or
JIPYrUX BHUJOB SIBISETCS CIOCOOHOCTh OOpa30BBIBATh HCTHHHBIA MHIEIUA IN VIVO Tpu
OnarompusATHBIX ycinoBusx. Mnentudunuposansl n8a ceporuna C. albicans, a umenno tun A u
Tan B, B 3aBUCUMOCTHM OT €ro AaHTHUTCHHOW CTPYKTYphl. MHOTOYHCICHHBIE (aKTOPBI
CHOCOOCTBYIOT 3aMETHOMY YBEIMYCHUIO HWHBA3UBHBIX TPHUOKOBBIX HWH(EKIMH, BKIHOYAs
THIIEPTIMKEMHIO — BEICOKOE COJIEpKaHKe caxapa B KpoBHU. [ nmepriimkeMuydeckas cpena, doraras
yIIeBOaMH, CIYXKUT HCTOYHHUKOM JHEPTHU, HEOOXOAMMOH JUIsl MPOU3BOJCTBA OMOILICHOK U
MaTpHIl, KOTOPbIC 3alIMIIAIOT KJICTKM Ipuba oT BHemHux Bo3zzaekicteuit. C. albicans moxer
IPOAYIIMPOBAThH ITUTOJUTUYCCKUN (EPMEHT, U3BECTHBIN KaK KaHIMIAIU3HUH, ¥ TU(PBI OTBEYAIOT
3a ero cekpernuio [4]. OToT epMEHT UrpaeT KU3HEHHO BAXHYIO POJIb B Pa3BUTHH WHOEKIUN
ciusucrod  obonouku Bnaranmumia[S]. HemocpencrBenunsiM (akropom BupyneHtHoctu C.
albicans sBasiercs  cekperus THAPOJUTHYCCKHX  (PEPMEHTOB  acCMapTUINPOTEHHA3bl U
¢dochonunaszel, a TakKe reMOJM3MHA, KOTOPHIE YCHJIMBAIOT MaToreHHbIe 3((eKThI, Takue Kak
CBSI3BIBAHHE C TKAHBIO XO35IMHA M PAa3phIB KJIETOYHOW MeMOpaHbl. B pe3ynbrare MX aKTHBHOCTH
obJeryaercss UHBa3Ms Ha MOBEPXHOCTh CIU3UCTOM 0001049KH. KpoMe Toro, OHM OTBETCTBEHHBI 32
npeoTBpallicHHe MMMYHHOTO oTBeTra xo3smHa [6 - 8]. ¥V C. albicans mpucyrctByoT, mo
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MEHBIIEH Mepe, NeCATh NPEACTAaBUTEIEH CEMENCTBA I'€HOB aCHapTWINPOTEUHA3bl, B TO BpeMs
KaKk Qocdonunmaza 3aperucTpupoBaHa B UeThIpex cemeiicTBax [9]. Hakowemn, omaum wu3
CylIeCTBEHHBIX  (hakTopoB, Biustommx Ha BupyleHtHoctb C. albicans, sBasercs
TUTOMOTPONM3M  (KOHTaKTHOE  BOCHIPUATHE), KOTOPBIA  PEryIupyeTrcss MOCTYIUIEHHEM
BHEKJIETOYHOTO KAJIBIIMS U B 3HAYUTEIHHOU CTETICHH CIIOCOOCTBYET PACIPOCTPAHEHHUIO B TKAHU
XO035MHA U PA3BUTHIO OMOTIICHKH [4].

I'pubkoBbIe MH(MEKIMK OMACHBI CBOMMH OCJIOKHEHHSIMH, TTIOCKOJIBKY MOTYT IMPOHHUKATH BO
BHYTPEHHHUE OPraHbl MOYEMNOJOBOW CHUCTEMBI, BbI3bIBasl pazinyHble 3a00jieBaHUSl ATOU cepbl
BIUIOTh N0 Oecruonus. BaruHanpHBIA — KaHAMI03 OTHOCUTCS K 4YHCITy Hambouee
pacnpocTpaHeHHBIX 3aboneBaHMil keHIIMH u cocraBiaser or 40% mpo 50% B cTpykType
WH(MEKIIMOHHOW MaTOJIOTUM HUKHETO OT/eNIa TeHUTAIUH, SBISSCh CaMOW 4acTON MPUYMHON HX
oOparreHus K Bpayam >keHCKoi koHcynbTaruu [10, 11]. Onaum u3 Hanbosiee BaXXHBIX (DaKTOpOB
SIBIISIETCSL AMMOP(H3M, KOTOPBI MpecTaBisieT coboii criocoonocts C. albicans u3meHsTh CBOIO
dbopMy C IPOXOIKEBOW Ha TUIECHEBYIO C IMOCICAYIOIMM O0O0pa30BaHUEM HACTOSIIMX TH(OB MpHU
OyaronpusATHBIX ycinoBusx. [locnenHuii mpu3HaK 3HAYUTENIBHO YBETUYHMBACT €0 WHBA3UBHOCTH
U TPOTEOJTUTUYECKYIO AaKTHUBHOCTH, OJIHAKO B JPOXOKEBOH ¢GopMe OH JIeMOHCTPUPYET
CKJIOHHOCTB K OOJIbIIIEMY pacripocTpaHeHuo [12].

[Tpu HOpMasIbHOM cocTaBe MUKPOGIOPHI Biarajuiia CpeaHee KOJIUYECTBO adpOOHBIX U
aHa’POOHBIX MHUKPOOPTaHU3MOB BO BIATATHIIHOM OTAENSeMOM B HOpMe cocTabiser 10°-108
KOE/mn, a wux cootHomenne — 10:1. B wmukpoOuWoleHO3e Biarajguina >KEHITUH
PENPOTyKTUBHOTO BO3pacTa Mpeo0IaaroT MepOKCUIIPOAYIUPYIONIHe TakTooanmuibl (95-98%).
Kononusupys cnusuctyio Biarajuina, JakTOOAKTepHUH Yy4yacTBYIOT B  (OPMUPOBAHUU
HKOJIOTHYECKOTO Oaphepa U 00EeCTIeYNBAIOT TEM CaMbIM PE3UCTEHTHOCTh BarMHAIBHOTO OHOTOIIA.
OCHOBHBIM MEXaHU3MOM, 00ECTIEYNBAIOIIUM KOJIOHU3ALUOHHYIO PE3UCTEHTHOCTh BarnHAIbHOTO
OuoToIma, ABIIETCS UX CIOCOOHOCTh K KUCIIOTOOOpazoBaHuio. B Hopme pH cpenbl Biaranuiia
cocrassieT 3,8—4,5. KpoMe Toro, 3ammuTHBIE CBOWCTBA JAKTOOAIMIIT PEeaTu3yIOTCS MO-Pa3HOMY:
32 CYeT aHTarOHMCTUYECKOW aKTUBHOCTH, QIF€3UBHBIX CBOMCTB, CIIOCOOHOCTH TPOAYIIMPOBATH
JU30IIMM, MEPEKUCh BOJOpoAa. MecTHbIe TPOTUBOTPHUOKOBBIE U MPOTUBOMUKPOOHBIE (hAaKTOPBI,
CHUHTE3UpYEMbIC  CIM3UCTOM  BJArajuina:  TpaHCPEppUH,  JaKTOPEppHH,  JH3OLHM,
HepynoriasmMuH, Oenku octpoir (asel u Ap. HemocTaTok HEKOTOPHIX W3 HHUX, B YaCTHOCTHU
TparcdeppuHa, peapacnoaraeT K pa3BUTHIO KaHaumao3a [13].

[To naHHBIM MHUPOBOM CTATUCTUKH 75% KEHIIMH UMEJTU OIWH SIHU30/]1 3TOTO 3a00JIeBaHMUsI,
a B Oomee 50% cnydaeB y HUX HaONIONAINCh PEIUAUBBEL. MenUKo-colManbHas OMacHOCTh
KaHJIUJO03HOTO BYJIbBOBAarMHUTA 3aKJIIOYAaeTCd B TOM, YTO OH SBIISETCS MPUUMHOM pa3BUTHS
WH(MEKIIMOHHOW MATOJIOTHH JKEHCKHUX IOJIOBBIX OPraHOB, BBI3BIBAECT OCIOXHEHHS MPOTEKAHUS
OepeMeHHOCTH, WH(OUUIUPOBAHHWE IIJI0JJAa M HOBOPOXKIECHHOTO, CHIKAET KayecTBO IKU3HU
JKeHIUHBI. 3a nocieanue 20 JeT 4yacToTa KaHIWI03a CPEId JOHOIIEHHBIX HOBOPOKIIEHHBIX
Bo3pocia B 8 pa3, ¢ 1,9 % mo 15,6%, peanbHO yBenuuuBas Yrpo3y 370pOBbIO OYyIyIIero
nokosnieHus [14]. BarunanpHbIA KaHIUI03 y OepeMEHHBIX BCTpedaercs B cpenqHeM B 30-40%
ciydaes, a mepen poaamu — a0 44,4%. HeoO0XxoaumMo OTMETHTh, YTO KaHIUI03 MOYETIOJOBBIX
OpraHoB B 2-3 pa3a yamie BCTpEYaeTCs Mpu OCPEMEHHOCTH, YeM y HeOepEeMEHHBIX KEHIIHH.
VYcraHoBreHa mpsiMasi CBSI3b MEXAY CPOKOM — TecTalud U 4acTOTOW BO3HUKHOBEHUS
BarMHAJILHOTO KaHano3a CTONb BBICOKAsh YaCTOTa BO3SHUKHOBEHHS KAaHIWO03a BIarajiuina B
MepUoJl TecTaluu OO0yclIOBIeHA psaoM (aKTOPOB: M3MEHEHHS TOPMOHAJIBHOTO  OallaHca;
HAKOIUICHWE TJIMKOT€HAa B  DJMHUTETHAIBHBIX KJIETKAaX BIAraliuilia; UMMYHOCYIIPECCOPHBIM
NEICTBHEM BBICOKOTO YpPOBHSI MPOreCTEPOHA U NMPUCYTCTBUEM B CHIBOPOTKE KpOBHU (hakTopa
UMMYHOCYTIPECCUUH, CBS3aHOTO C TiIoOynuHamu. [[si BaruHaNIbHOTO KaHIWA03a BO BpeMs
OepeMEHHOCTH XapakTepHbl OECCMMITOMHOE TEUYE€HHWE M YacThle peUuJuBbl. B cBs3M ¢
YBEJIMUEHUEM YrCiIa (PaKTOPOB PUCKA U IUPOKHM PACIPOCTPAHEHUEM KaHIUI03HOW HH(DEKINH,
MOSIBJICHHEM HOBBIX JAaHHBIX O MMAaTOTeHe3e Ha (OHE UMMYHOAE(MUIIUTHBIX COCTOSIHHM, BOIPOCHI
npoQUIAKTUKA ¥ JICUEHHUS KaHIWI03a B HACTOSIIEEe BpEeMs MPEICTABISIOT BEChbMa CIOKHYIO
npobaemy. Ocoboe 3HaUYeHHE 3Ta MpoOIeMa TPUOOPETAET B MEPUO TEeCTAIlMH U3-32 BBICOKOTO
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pHUCKa TOpakeHUs IUIoAa. bepeMeHHble W POTWIBHUIBI ¢ BarMHATBHBIM KaHIUA030M MOTYT
OBbITh HUCTOYHHUKOM Kak BHYTPUYTPOOHOTO, Tak U IOCTHAaTalIbHOIO WH(QUIMPOBAHUS
HOBOPOXKJICHHBIX [15].

B pa3BuTuM KaHIMA03HON HMH(PEKIUH pa3nyaioT CIEAYIOUIME JTambl: MPUKPEIICHUE
(amre3umsi) rpuOOB K TOBEPXHOCTH  CIHM3UCTONH OOOJOYKH C €€ KOJOHU3AIMEH, BHEApPEHUE
(MHBA3WIO) WX B DIUTEIHHA, MPEOAOJEHHUE SIUTEITAIBHOrO Oaphepa CIM3UCTON OOO0JOYKH,
WHBa3Wsi B COCIUHUTEIBHYIO TKaHb, MPEOJOJICHHE TKAHEBBIX M KJIETOYHBIX 3alIMTHBIX
MEXaHU3MOB, TNPOHUKHOBEHHE B COCY[bl, I'€éMaTOr€HHas  JUCCEMHHALUS C TOpakKeHHEM
paznuyHbiXx opraHoB u cucteM [3]. IlIpore roBops, Ha mepBoM 3Tamne rpudbl AAre3UPYIOTCS K
CIIM3UCTON 000JI0UKE Biaraiuila U KOJIOHU3UPYIOT ee. Hanbosee akTHBHO 3TOT 3Tall MPOTEKAET,
€CIM eCTh ompeneneHHble ycioBus — temmeparypa +37°C u pH 6,0. 3atem criemyer srtamn
WHBa3UpOBaHUs TpuOOB B SMUTENUIl Biaranuiia. Bo3HuMkaeT BocnamurtenbHas peakuus. JTa
daza TOBOPUT O Hayale pa3BUTHS KaHIUAo03a. VIHOTHA, TMMOCiHe TPEOJOJICHUS JIHTETUS
BJIarajuina, Bo30yauTeNb MoNnagaeT B COCUHUTENbHYIO TKaHb, & 3aT€M - B COCYIIbl, MOpakas
NaTOreHHBIM ITyTEM pa3InyHbIe OpraHbl ¥ TKaHu [16].

Wccnenys  auHamuky wuHBasuBHoro pocrta Candida albicans B Tkamsx  xo3suHa,
UCIIOJNB3YS AKCIIEPUMEHTAILHBIE MO KaHIUI03HOTO BarMHUTA Y MBIIIEH C JICUKONCHUE! 1
CTOMaTUTa Yy HOBOPOXKICHHBIX JKMBOTHBIX, Y KOTOPBIX pa3BWiIach MHHHUMaJbHas
BOCHIAJIUTENbHAS peakiiys, ObLIa ompenelieHa CKopocTh mHBasuBHOro pocra C. albicans B
MHOTOCJIOMHOM SIHUTEIMN CIU3UCTOH 000J0YKH. bplsTo 0OHApYKEHO, YTO TICEBIOMHUIICIIUN
MPOHUKAET B DJMHUTEIUH CO CpeJHEH CKOpPOCThIO 2 MHKpPOHAa B 4Yac, NPOHUKAas BO BCIO
SIUTETUATBHYIO 000710UKy B TeueHHe 24—48 yacoB. DTH JaHHBIE OBUIM SKCTPANOIMPOBAHBI HA
KIIMHUYECKOe COCTOsiHHE. Ha OCHOBE WM3MEpeHUN TONIIUHBI JMUTENHS CIM3UCTONH 000JI0YKU
(BBIMOJTHEHHBIX C HCIIOJIH30BAHMEM ayTONICUU W OMOTICMITHOTO MaTepuayia) ObLTA PacCUMTAHbBI
MperoyiaraéMple  MEPHOJbl  OOIIEr0 MPOHWUKHOBEHHS JIHUTENUS; TaKoe MPOHUKHOBEHUE
OPUBOJUT K COCYAMCTOM WHBA3WM, YTO JI€JaeT BO3MOXHBIM JUCCEMHUHHPOBAHHOE
NOpaKeHUE. DT TEPHOJbl BapbUpOBAIM OT 22 10 59 4YacoB Mg pa3IMUHBIX CIU3UCTHIX
06omouek. Pe3ynbrarsl 1eMOHCTPUPYIOT MPOHUKHOBEHHE TPUOOB, 0OBIYHO OOHAPYKUBACMBIX HA
MOBEPXHOCTH JSIUTENHS B BHIE canpoHUTOB, B TKAaHW XO3SMHA U BBI3BIBAIOT TIyOOKOe (a B
HEKOTOPBIX CIy4yasX U JUCCEMHUHUPOBAHHOE) TPHOKOBOE MOPaKEHHWE B TEUEHHE HECKOJbKHX
naerr [17]. HawmmeHbIne#dl aare3sMBHON aKTUBHOCTBIO O0JIAMAIOT INTAMMBI, BBIJICJICHHBIC OT
3I0POBBIX B3POCIBIX W JETCH; HauOOJbIIeH - TPUOBI B3POCIBIX OOJBHBIX, MpUYEM Hambolee
Beicokoit — C. albicans [3]. Ctonp cTpeMuTenbHOE NPOHMKHOBEHHWE B TKAHW XO3iUHA U
YCTOMYMBOCTh MH(MEKINH K Tepanuu o0yCIOBIUBAET JUINTEIHLHOE TeUeHHE 3a00JIeBaHUS U OUYEHb
BBICOKYIO PACIPOCTPAHEHHOCTh. AJM€3UHBI - OSTO TJIMKOMPOTEUHBI, KOTOPHIE IO3BOJISIOT
JIPOXOKaM MPUKPEIUIATHCS K AMUTEIUAIbHBIM M OHAOTENHAIbHBIM KieTkaMm [18]. MHBa3uHbI
IPE/ICTABISAIOT CO00H crenuanu3upoBaHHble Oenku, ¢ nomouibto koropeix C. albicans
CTUMYJIMPYET KJIETKH-X0351€Ba K HHJIOIMTO3Y MMYTEM CBSI3BbIBAHUS C JIMTAH/IaMU KJIETKU-XO3H1HA
[19]. Jlurangamu-mMumieHs Mu sBistoTcs E-kaarepun Ha SMUTENUAIbHBIX KIETKax U N-KaJrepuH
Ha »HHAOTeNUaIbHbIX KieTkax [20]. MHOroumcieHHble TE€Hbl YYacCTBYIOT B aAre3ud K
AMUTEIUANTBHBIM KJIETKaM, a OoJbllasi IUIOMAAh KIIETOYHOW MOBEPXHOCTH TJIMKOMPOTEHHA
KOAUPYET BOCEMb TI€HOB, MPHHAJISKAIIMX K CEMEHCTBY  arrirOTHHHUHONOIOOHBIX
nocnenoBarensHocTeir C. albicans [21]. OOpa3oBanue OHOIJICHOK NPH3HAHO BAXKHEHIIUM
daxTopom BupyinentHocTH [22]. Ha craguu npomudepanuun kiaerok C. albicans o6pasyrorcs
HUTH, B KOTOPBIX JAPOXIKEBBIC KIETKH HAUMHAIOT Pa3BUBATh HUTEBUIHBIE TU(EI. DTO Hanboee
BaXHBIN ATal, Ha KOTOPOM KJIETKH MOTYT U3MEHSATH CBOIO MOP()OJIOTHIO, CIOCOOCTBYSI, B CBOIO
ouepelb, 00pa30BaHUIO OUOTUICHKH Ha TMOBEPXHOCTHU CIIM3UCTON 00OJIOUKHM OpraHM3Ma-XO03sMHA
[23, 6]. IIpomiecc dhopmupoBanus OuoreHkn KoHTposmpyeTcs mectbio reHamu (EFG1, BCRI,
BRGI1, NDT80, TEC1, u ROBI), koTtopble npuHamjiexar K CETH PETYJIALHUHA TPaHCKPHUIILIUU
[24,25].

B 3aBHCHUMOCTH OT COCTOSIHUSI BarMHAJILHOTO MHUKpOIICHO3a BhIACIAIOT 3 popmber Candida
— nH()EKIMY BIarajuia;
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1. BeccumMnTOMHOE KaHAWJOHOCUTENIBCTBO, MPU KOTOPOM OTCYTCTBYIOT KJIMHUYECKUE
TIPOSIBJICHHS 3a00JIEBaHMS, IPOAIKEIIOTO0HBIE TPHOBI BBIABIAIOTCA B HU3KOM THTpe (MeHee 107
KOE/min), a B cocraBe MHUKpPOOHBIX aCCOIIMAHTOB BarvHaJIbLHOTO MHUKPOIIEHO3a a0COIIOTHO
JOMUHHUPYIOT JaKTOOAMILTBI B YMEPEHHO OOJIBIIOM KOJIMYECTBE.

2. VIcTUHHBIA KaHAMI03, MPH KOTOPOM TIpUOBI BBICTYMAIOT B POJIM MOHOBO3OYAMTEINS,
BBI3bIBAs KIMHUYECKH BBIPQKCHHYIO KapTHHY BarnHaJIBHOTO KaHauao3a. [lpum 3ToM B
BarMHAJILHOM MMKPOIIEHO3€ B BBICOKOM THTpe IIpHCyTCTBYIoT rpu6n Candida (6omee 10%
KOE/M) Hapsily ¢ BBICOKMM THTPOM JjakTobammmt (6omee 10° KOE/Mm) mpu oTcyTCTBHH
JTUATHOCTHUYECKH 3HAYUMBIX TUTPOB JPYTUX YCIOBHO—IATOTEHHBIX MUKPOOPTaHH3MOB.

3. CoueTaHnne BarMHAJBHOTO KaHIUI03a W OaKTEpUAIBLHOTO BAarMHO3a, MPH KOTOPOM
JPOXKETION00HbIe TPUOBl YYacCTBYIOT B IOJMMHUKPOOHBIX AaCCOLMAIMAX, KaK BO30YIUTENH
3a0oneBanusa. B 3TuX choydasx OpoxokenofoOHple TpuObl (Yame B BBICOKOM THTPE)
06HapyXHUBaIOT Ha PoHe GompuIoro komudecTsa (6oee 10° KOE/Mi) o6auTraTHBIX aHAPOOHBIX
OaKTepHii U TapIHEPEIUT IPU PE3KOM CHUIKCHHUN KOHIIEHTPAIMH WIH OTCYTCTBUH JIAKTOOAITHILIL.

Knunnueckas kKapTMHa BarMHAJILHOTO KaHIM103a OOBIYHO XapaKTEPU3YETCs CIECTYIOIIMHU
CHUMITTOMaMHU:

* OOWJIBHBIMH WJTU YMEPEHHBIMU TBOPOKUCTHIMU BBIICTICHUSIMU U3 TIOJIOBBIX ITYTEH;

* 3y/IOM, J¥OKEHUEM, pa3IipakeHUEM B 00J1aCTH HapYKHBIX MOJIOBBIX OPTaHOB;

* YCUJICHHEM 3yJ1a BO BpeMsI CHa MJIH MOCJIE BOJAHBIX MPOIEIYp U MOJIOBOTO aKTa;

* HEMPHSITHBIM 3aMaXx0oM, YCHIUBAIOIIMMCS TTOCIIC MOJOBBIX KOHTAKTOB [25].

K npuumnam, KOTOpbIE MPHUBOMAT K aKTHBHM3ALMU M POCTY I'PUOKOB, OTHOCATCS BCE T€
COCTOSTHUS ¥ (PaKTOPBI, O] ACHCTBHEM KOTOPBIX MOIABIISIETCS )KU3HEACITETPHOCTh HOPMAIbHOU
MHUKPO(DIOPHL:

— TIpUeM JIeKapCTBEHHBIX CPEACTB, Ha (POHE KOTOPBIX YTHETAeTCS HMMYHHUTET

(aHTHOMOTHKH, IIUTOCTATUKH, KOPTUKOCTEPOHIBI);
— HaJgu4Yue XPOHUYECKHX 3a00JIEBaHMM, YTO TaKXe CIOCOOCTBYET OCIA0JICHUIO

3aL[UTHBIX CHUIl opranusma (BUY-undexuus, XPOHUYECKUI
TeMaTUT, TOH3WUINT, KApUeC, LUPPO3 IEYCHH, XPOHHMUYECKas NATOJOTUSA IIOYEK U
npouee);

— HEJOCTaTOK BUTAMHHOB,;

— TOpMOHAJbHbIE HApYUICHUs (CaxapHbI aAnabeT, pacCcTpOMCTBO PabOThl SIMYHUKOB,
NIaTOJIOT U IIUTOBHUTHOM JKEJIe3bl, IPEMEHOIIay3a i MEHOIIay3a, N30BITOYHBIH BEC);

— OepeMeHHOCTh;

— TOpPMOHATbHBIC KOHTPAILICIITUBHI,

— aucOakTepro3 KUIICUYHUKA,

— TIepeoxJaXIeHHe, IeperpeBaHre, YacTas CMEHa 4YacoBOIO TII05ica, CTPECCOBBIC
CUTyallMd — 3TU (DaKTOPBI SBJISIOTCS JTOTIOJIHUTEIFHBIMU U MOTYT YCYTyOJsITh WU
JaBaTh CTapT TMPOSIBICHHUSM BarMHAIBHOTO KaHAWI03a MPHU «OIarompHUsTHBIX)
YCIIOBHSIX.

— Kpowme toro, mpeapacnonaraloT K pa3BUTHIO 3a00JI€BaHHSI H MECTHO-IICHCTBYIOIINE
(baxTopsI:

— OecropsiIovHas TOJIOBAs KU3Hb;

— HOIIEHUE BIAXKHOTO Oebs (MOCIe KyaHusl, TPEHHPOBOK);

— TpeHeOpexeHHe WU, HAlTPOTHB, YPE3MEPHOE YBIICUCHUE JIMYHOIN TUTUEHOMH;

— cpencTBa MHTUMHOMW TUTHEHBI (1€3010pUPYIONIHE TPOKIIAIKN, TAMITOHBI);

—  HCIIOJIb30BaHHE MECTHOW KOHTPAIICTIIINH;

— HOIICHUE CHHTETUYECCKOTO H/HMIM TECHOTO HIDKHETO OeIThsl.

BarunanpHbIN KaHAMI03, KaK MPABUIIO, Pa3BUBACTCS Y JKEHIIMH JACTOPOJHOTO BO3pacTa,
OTHAKO HE WCKII0YAeTCsl BO3MOXHOCTh BO3HUKHOBECHHs 3a00JICBaHUs Yy IKCHIIMH B
MOCTMEHOTAy3e, Y JIeBOUCK-TIOIPOCTKOB U Jaxe jerei [26].
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[Monnepxanue HOPMAIBHOTO COCTaBa MHKPO(MIOPHI Blaraiuina SBISETCS 3aJ0rOM
BBICOKOTO Ka4eCTBa JKH3HH M HOPMAaJbHOW PENpONyKTHBHOW (DYHKIUH >KEHIIMHBI. B cBsizu ¢
OTHUM BaruHaJbHBIC I/IH(beKI_[I/II/I, C Y4YCTOM pacOnpOCTpaHCHHOCTU U BJIUAHUA Ha OpTraHU3M
JKESHILMHBI, Pa3BUTHE IUIOJA M 3/I0POBbE pEOCHKA, SBISIOTCS BAXHON MEIMKO-COLHATbHOM
npoOIeMoii.
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