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B 0630pe 0606ueHa MH(hopmaums 0 3ab0AEBAHUSIX BEPXHUX AbIXaTeAbHbIX NyTel U YXa, 00YCAOBAEHHbIX YCAOBHO-NATOr€HHbI-
MM TpubaMm, pacCMOTPeHbI MPUUMHBI POCTa 3a00A€BAEMOCTH OMMNOPTYHUCTUHECKUMU MH(EKLMSIMH, CPEAU KOTOPbIX BeAylee
MeCTO 3aHUMAIOT MUKO3bl. ONUCaHbI SK30TeHHbIE M SHAOTeHHbIe (PaKTOPbl PUCKA M HAaCTOTa UX BO3HUKHOBeHMs. MMepeuncaeHbl
OCHOBHbI€ BO30YAUTEAN ONMMOPTYHUCTUUECKNX MUKOTHUUECKNX MHpekunit AOP-opraHos. Ocoboe BHUMaHne yaeAeHO hakTopam
KOAOHM3aLUNOHHOTO MMMYHHUTETA BEPXHUX AbIXaTeAbHbIX MyTel M yXa, MexaHu3mam (hopMUpPOBaHUSI aHTU(PYHFaALHON HEBOC-
NPUMMUNBOCTM Makpooprahusma. lNpeacTaBaeHbl cBeAeHMsi O (haKTOPaX NMATOTEHHOCTU MULIEAMAABLHBIX U APO}OKENOAOOHbIX
MMKPOMMLIETOB, PACCMOTPEHbI OCHOBHbIE NMAaTOreHEeTUYECKME MeXaHU3MbI (aAre3usi, MHBa3UBHbIN POCT M NeHeTpauus) Npu Mu-
KOTMYECKMX MopaxkeHusX. YKa3aHHble OMoAOrMyeckue CBOiCTBa rpMbOB NOATBEPXKAAIOT MX CMOCOOHOCTDL BbI3bIBATh WMPOKMIA
CNeKTP NaTOAOTMYECKNUX U3MEHEHUH — OT MNOBEPXHOCTHLIX MOPAXEHUH KOXM U CAU3NUCTOI 060A04KNM AOP-0praHoB A0 rAy6oKMx
MHBa3UBHbLIX NpoLieccoB. OnMCaHbl 3alMTHbIE KACTOYHbIE N T'YyMOpPaAbHble MMMYHHbIE peakLMu MakpoopraHM3ma, KoTopble BO3-
HUMKAIOT B OTBET Ha BHeApeHne rpuba-Bo30yAuTeas. MNepeuncaeHbl OCHOBHbIE HO30A0THYeCKUe hopmbl MuKo30B AOP-opraHos,
onpeAeAeHa BeAylliasi POAb APOJOKENOAOOHBIX rpu6oB posa Candida B pa3BUTMN MUKOTUHECKMX MOPAXKEHUH AAHHBIX OMOTONOB
(64,65%). B cTpyKTYpe ApOXOKENOAOOHbIX TPMOOB HanboAee naToreHHbIM siBAsieTcst BUA Candida albicans. Cpean naecHeBbIX
MMKPOMMLIETOB BEAYHasi POAb B Pa3BUTUM MUKo30B AOP-opraHoB npuHasrexxut Buay Aspergillus niger.

Katouesbie croBa: AOP-opraHbl, MUKO3bI, ONMOPTYHUCTUHECKME rP1Ob, MULIEAMAAbHBIE TPUObI, ADOXXKENOAODHbIE rPHObI.

Opportunistic mycoses of ENT organs. Part 1
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The present literature review summarizes information about the diseases of the upper respiratory tract and the ears caused by
opportunistic fungi. The factors responsible for the increased frequency of opportunistic infections, among which mycosis is the
leading one, are given. The exogenous and endogenous risk factors are described. The main pathogens of opportunistic mycotic
infections of the ENT-organs are listed. Special attention is given to the mechanism underlying the development of anti-colonial
immunity of the upper respiratory tract and the ears and the formation of the antifungal immunity of the macroorganism as a
whole. The data on the pathogenetic factors of mycelial and yeast-like micromycetes are presented. The main variants of the
pathogenetic mechanisms, such as adhesion, invasive growth, and penetration, behind the formation of the mycotic lesions are
considered. These biological properties of the fungi contribute to their ability to cause a wide range of pathological changes —
from the superficial lesions of the skin and mucous membranes of the ENT organs to the deep invasive processes. The protective
cellular and humoral immune reactions of a macroorganism that develop in response to the introduction of a pathogenic fungus
are described. The review lists the main nosological forms of mycosis known to affect the ENT-organs with special reference to
the leading role of the yeast-like fungi belonging to the genus Candida in the development of mycotic lesions of these biotopes
(64.65%). The most pathogenic species, Candida albicans, prevails in the structure of the yeast-like fungi biome whereas the
leading role in the development of mycosis of the ENT organs by micromycetes of mold belongs to the species Aspergillus niger.

Keywords: ENT-organs, mycoses, opportunistic fungi, mycelial fungi, yeast-like fungi.

B nmocnennue necsaruneTrst HabMODAaETCS ONACHAs TEHIEH-
LIMS pOCTa YPOBHS 320071€BAEMOCTH YeJIOBEKa OTIIOPTYHUCTH -
YeCKUMU MUKO3aMU [1—4]. DTrnomornyeckum (GakTropoM 3Toit
TPYIIITBI TPUOKOBBIX 3200JI€BAHUIA SIBISTIOTCS PA3TMYHbIE BUIBI
YCIIOBHO-TIATOT€HHBIX TPUOOB, KOTOPBIE XapaKTepU3YIOTCSI HU3-
KOl MaTOTeHHOCTHIO M JTNOO BXOAST B COCTaB MTPUPOIHBIX MU~
KPOOHBIX COOOIIECTB PAa3IMYHBIX OMOTOIOB YeJ0BeKa, JIMO0
TIPOHUKAIOT BHYTPb MAaKPOOPTaHU3Ma U3 OKPYKAIOIIel CpeIbl
[5, 6]. Pa3sBuTHe Takux MHGEKIUI Yallle IPOUCXOANT Ha (hoHe
YTHETEHUST €CTECTBEHHOUW aHTUMUKOTUIECKON PE3NCTEHTHO-
CTU OpraHu3Ma 4esoBeka [3, 5, 7, 8]. OCHOBHBIMU BO30yIUTE-

JIIMH OTITIOPTYHUCTUYECKUX TPUOKOBBIX MH(MEKIIUIA, B TOM YHC-
Jie BEPXHUX JIbIXaTeJIbHBIX MyTeil U yXa, SBJSIOTCS TIeCHEBbIC
rpuObI ponoB Aspergillus, Penicillium, Mucor v npox:kernomnoo-
Hole Tpubkl pona Candida [8, 9]. MuuenuanbHble MUKPOMUIIE-
ThI IIUPOKO PACIIPOCTPAHEHBI B IPUPOJIE, U TOJIBKO TP OTpe-
NIEJIEHHBIX YCJIOBUSIX MOTYT MPUOOpeTaTh MaTOreHHbIE CBOM-
CTBa M BBI3bIBATh IOPAXXEHMsI OPTaHOB U CHCTEM uelioBeka. Poct
YacTOThI ¥ 3HAYUMOCTH OMMOPTYHUCTUUECKUX MH(DEKIUI Ha
COBPEMEHHOM 3Tare XapakTepeH Ui Bcex cTpaH. Hapsiy ¢
STUM B HACTOSIIIIEe BpeMsI 3HAUUTEIBHO BBIpOCTa 3abojeBae-
MOCTb IJTYOOKMMU MUKO3aMHU, K KOTOPBIM OTHOCSITCSI U HEKO-

© KoanekTune aBTopos, 2018

BECTHWK OTOPMHOAAPUHIOAOIMN, 6, 2018

*e-mail: besshapochny@urk; https://orcid.ord/0000-0002-3088-6143

67



OB3OPbI

Topble MUKOTHYecKUe TTopaxeHust TIOP-opranos [2, 5, 9—11].
Yare Bcero 3To CBA3aHO C YBEJIMUYEHUEM KOJMYECTBA UMMY-
HOKOMITPOMETHPOBAHHBIX TALIMEHTOB B OOLLEH MOMYISNU Ye-
JIOBEUYECTBA, IIMPOKMUM BHEPEHUEM UHBA3MBHbBIX METO/IOB 1A~
THOCTUKU U XUPYPTUUYECKOTO JIEYEHUSI, UCTIOJb30BAHUEM Me-
NIMKAMEHTO3HbIX CPEJCTB, IJIUTEIbHOE MPUMEHEHUE KOTOPBIX
CHIXKaeT UMMYHHBIE PECYpChI UEJIOBEKA, POCTOM 3a00JIeBaHUA,
MPUBOISIINX K PA3BUTHIO BTOPUYHON MMMYHHOI HEIOCTaTOY-
HocTU. Ocoboe 3HaYeHWEe B MHUIMAIIMU MAaTOTEHETUYECKUX
MPOIIECCOB OMIOPTYHUCTUYECKUX MUKO30B, B YACTHOCTH BEPX-
HUX JbIXaTeJIbHBIX MyTEH U yXa, UMEIOT SHJOTEHHbIE U 3K30-
TeHHBIe (DAKTOPBI PUCKA UX Pa3BUTHSI, IIPU KOTOPHIX 'PUOKO-
Bble MUKPOOPTaHU3MbI IEPEXOJST OT CAalIPOPUTHOIO criocoba
>KU3HU K Mapa3uTapHOMY U BbI3bIBAIOT 3a00eBaHusl. OCHOB-
HBIMU 39K30TeHHBIMU (haKTOPaMM SIBJISTIOTCS MUKPOTPAaBMBI KO-
KU U CIIM3UCTOI 000JIOUKU, IJIUTEJIbHOE JIeueHe aHTUOMOTH -
KaMU pa3HbIX XMMUYECKUX TPYIII, CAMOCTOSITEIbHOE U OECKOH-
TPOJbHOE UX yNOTpebeHUue, NprueM KOPTUKOCTEPOUIHBIX
TOPMOHOB, LIUTOCTATUKOB, OPAIbHBIX KOHTPALIETITUBOB, O0IIIee
rnepeoxyiaxkaeHue Ui rneperpeBaHue, 0COOEHHOCTU XapaKTe-
pa nutaHus (nepuUT 6€JIKOB 1 BATAMMHOB), YCJIOBUH Tpyna
(TOBBIIIEHHAS BIaXKHOCTbh, 3aTa30BaHHOCTb U 3aNIbUIEHHOCTD),
HapyllleHUe CAHUTAPHO-TUTMEHUYECKUX HOPM, 3arpsi3HEHUE
OKpYXalolllell Cpelbl, TIOBBIIIIEHNE PaaTuallMiOHHOTO hoHa 1
YXYIILLIEHUE SKOJIOTUU COCTOSTHUSI.

Cpeny sHIOTeHHBIX (paKTOPOB, KOTOPhIE CIIOCOOCTBYIOT
BO3HUKHOBEHMIO 1 PA3BUTUIO ITPUOKOBBIX MOPAXKEHUN yxa 1
BEPXHUX JBIXaTeJbHBIX ITyTei, BEI3BAHHBIX YCIIOBHO-TTATOTEH-
HBIMU TpHOaMU, BBIIETSIOT HAJTMYME Y OOJIBHBIX UIMMYHOIEhU-
LIUTHBIX cocTosiHuit (ocobeHHo CITM/Ia), xpoHUUecKux 3a00-
JIeBaHWI, caxapHOro avabeTa v Ipyrux SHAOKPUHONATUH, Ha-
pyliieHrMe oOMeHa BellecTB, oxupeHue, narojoruto KKT,
UCOAKTEPUO3bI PA3TUYHOM CTETIEHU, 3I0KAYECTBEHHbIE HOBO-
00pa3oBaHus U TIEpEHECEHHbIE TPAHCIIJIAHTALIMM OPTaHOB U TKa-
Hell, XxpOHUYECKYI0 MHTOKCUKAIIUIO (JIKOTOJIM3M, HapKoMa-
HUS), a TAKKE BO3pacTHbIE 0COOEHHOCTH MaleHTa (HOBOPOX-
IIEHHBIE, TPYIHBIE IETH, JIIOAM ITOKUIIOro Bo3pacra) [12—16].

Peanu3zaiius naToreHHOro nNoTeHKMala BO30yIuTeNei on-
MOPTYHUCTUYECKUX MUKO30B BO3MOXHA MPU HApYLIEHUU Me-
XaHU3MOB Hecnel@uueckoi 1 cneiuduieckoi 3auThl Ma-
KpOOpraHusma.

Hecneuuduueckre MmexaHu3Mbl aHTU(YHTATbHOW pe3u-
CTEHTHOCTU MaKpOOpraHMW3Ma MpeACTaBIEeHbl TPUPOIHBIMU
(usunonornyeckumMu 6apbepaMu — KOXEi U CIUZUCTON 000-
snoukoit (CO). Ilpu ycnoBuM 1eJIOCTHOCTU U HOPMaJIbHOTO
(byHKIIMOHMPOBaHUS MOTPAaHUYHBIX TKaHE! Hecrielbuyeckre
(hakTOpBI KJIETOYHO! U TyMOPAJIbHOM 3a1lIMTHI B OOJIBIIMHCTBE
ciaydaeB co31aoT 3GGEKTUBHYIO TIperpany 1Jisi MPOHUKHOBE-
HUS BO30yauTeNIeld MUKO30B BO BHYTPEHHIOIO Cpely OpraHu3-
Ma yeJioBeKa U CIIOCOOHBI MPeAYIPEeUTh pa3BUTHE TPUOKOBOI
nHbeKInNn.

LlenocTHOCTL MPUPOIHOTO KOKHOTO Oapbepa, MpoLecc Mo-
CTOSIHHOTO CJIyIIIMBAaHUS SMUTENUS, HAJTUYUE MOJIOYHBIX U
KUPHBIX KUCIIOT, (DEPMEHTOB B CEKPETaX CEPHBIX U CATbHBIX
KeJie3 KOXU HapyXKHOTO CJIyXOBOT'O IMPOX0/a, a TAKXKe MPUCYT-
CTBME ayTOXTOHHOM (00IUraTHOI) MUKPOMIIOPHI, KOTOpast aji-
re3upyeTcsl Ha TOBEPXHOCTU SMUTETMOLUTOB U BBIJCISIET Be-
mecTBa (6aKTepUOLIMHBI, SH3UMBbI, KOPOTKOLIETIOYEUHbIE KUP-
HbIE KUCJIOTHI U IP.), yTHETAIOUIME Pa3MHOXEHNE AJIOXTOHHBIX
MaTOreHHbIX MUKPOOPTaHMU3MOB, (POPMUPYIOT KOJIOHU3ALIMOH-
HYIO P€3UCTEHTHOCTb KOXU HAPYXKHOTO CITYXOBOTO MPOX0/a 1
TEM CaMbIM TPEMSITCTBYIOT IPOHUKHOBEHUIO MUKPOMMUIIETOB
BO BHYTPEHHIOIO cpely MaKpoopranusma. KojJoHu3almoHHbII
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uMMmyHUTeT CO T0JIOCTH HOCA, OKOJIOHOCOBBIX I1a3yX, HOCO-
IJIOTKY Y TOPTaHU obecriednBaeTcst GyHKIIMOHATBHBIMUA BO3-
MOKHOCTSIMU OJHOCJIOWHOTO MHOTOPSITHOTO PECHUTYATOTO
(MepIaTeTbHOTO) MUTENUS — MYKOIMITUAPHBIM TPaHCTIOP-
TOM, HaJIMIMEM JIM30LIMMA W CEKPETOPHBIX UMMYHOTJIO0YIIH-
HOB, MyIITHa B COCTaBe Ha3aJIbHOTO CEKPEeTa M CEKPETOB XKeJie3
SMUTETUATBHBIX IIOKPOBOB INIOTKW Y TOPTAHU, TIPUCYTCTBUEM
WHIUTEHHBIX MUKPOOHBIX aCCOIMAIIMI Ha TIOBEPXHOCTH SITH -
TETMOLMTOB. TaknuM 06pa3oM, COBOKYITHOCTb 3TUX MeXaHW3-
MOB TIpeAyTpexaaeT aare3uio U TaTbHEUIITYI0 MHBA3HWIO TPU0-
KOBBIX MUKPOOPTaHU3MOB B TKaHU yesoBeka [8, 17].

C apyroii CTOpOHBI, B CTydae MEXaHUIEeCKOTO ITOBPEXIIe-
HUST TIOTPAaHUYHBIX TKaHEW WJIA TIPY YTHETEHUW aKTUBHOCTH
OITHOTO WJIN HECKOJIBKUX (haKTOPOB KOJOHM3AIMOHHOM pe3n-
creHTHOCTY KOkU i CO co3maioTcsl 61aronpusTHbIE YCII0-
B JUTS TTOTIalaHKsI TPUOOB BO BHYTPEHHIOIO Cpely MaKpoop-
TaHW3Ma Y UX TAJIbHEHNIIEH KOJTOHMU3aN.

HavaabHBIM 3TaroM 1eToYKY MaTOreHeTUIeCKUX N3MeHe-
HU TP MUKOTUIECKOU MHMOEKITUY SIBJISIETCS aare3ust TpuboB
K moBepxHocTy CO WM KOXU, B TIOCIEAYIONEeM — UX KOJIOHH-
3a11s1, KOTOPBIE BO3MOXHBI TOJILKO TMPY HApyIIeHUW TIPUPOI-
Horo 6aysiaHca Mexay OakTepusiMu U rpubamu. [1ponecc mpu-
JIVTIaHWS TPUOKOBBIX MTATOTEHOB K AMUTEIMOIUTAM KOXU WU
CO obGecrnieunBaeTcsl HATMYMEM JIUTAHAOB (aIT€3MHOB) Ha Ha-
PYXHOI1 TTOBEPXHOCTU KJIETOUHOU CTeHKU BO30Oynutens [17].
DTU CTPYKTYPHI B3aMMOJIEICTBYIOT CO CIeIU(PUIECKUMU TT0-
BEPXHOCTHBIMM PEIIENTOPAMM IIUTOIIIa3MaTUIeCKUX MeMOpaH
SMUTETNATTBHBIX KJIETOK Pa3IMIHBIX OMOTOIIOB YeIoBeKa. Anre-
3UBHasI CIIOCOOHOCTH MUKPOMUIIETOB O0YCIIOBIIMBAET NATbHE-
IITYI0 KOJIOHU3AIINIO TKaHeil MaKpoopraHn3Ma, a UTHBa3UBHbIE
CBOICTBA BO3OYIUTENIE IPUBOMIAT K PA3BUTHUIO NIECTPYKTUBHBIX
TPOIIECCOB B AMUTEINOIUTAX. BO3MOXHOCTh IPYIIAITAHUS 3a-
BUCUT OT BUIOBOI TPUHAIEKHOCTH Iprba OTpenesIeHHOTO po-
Jla ¥ BUPYJEHTHOCTU OTAEIBHBIX IITAMMOB B TIpeesiaX OHO-
ro Buza. [1poiieccy aare3nn MpemnsiTCTBYIOT 6akTepun hU3no-
JIOTMYEeCKMX MUKPOOMOLIEHO030B [ 18]. OmHako npu HapyleHuu
KOJIMYECTBEHHOTO ¥ KaYeCTBEHHOTO COCTaBa MUKPOOHBIX CO00-
IECTB ayTOXTOHHOM MUKPOMIIOPHI aATe3NBHBIE CIIOCOOHOCTHI
TPUOKOBBIX KJIETOK CYIIIECTBEHHO MOBBITIAIOTCS. BO3MOXHOCTD
anre3uu ISl TPUOKOBBIX MH(MEKITMOHHBIX aTeHTOB BO3pacTaeT
TaKXe ITOJT BO3IEeMCTBEM ITPEUMYIIIECTBEHHOTO OOJTBIIIMHCTBA
aHTUOAKTEPUATBHBIX AaHTUOUOTUKOB, TITIOKOKOPTUKOUTHBIX
TOPMOHOB, IMTOCTaTUKOB. Kucbrit yposeHb pH Koxu (B UH-
tepsaiie 4—7) u CO JIOP-opranos (B uHTepBaye 5—6,5), pusu-
OJIOTHYECKAST IeCKBAMAIIMsI STTUTENNS, HATMYME B COCTaBe CITM-
3W JIM301IMMa 1 CEKPETOPHOTO IgA TOPMO3ST IIpolIecc anre3uu
MHUKPOMMUIIETOB K TTOBEPXHOCTH KJIeTOK Koxu 1 CO JenmoBeka.

Crenywonias ctaaus rnaroreHe3a rpuOKoBoii UHGEKIUu
XapaKkTepu3yeTcss THBa3MBHBIM pocTOM Bo30ymutenst. [Ipoteo-
JIUTUYECKUE, TUTIoMUTHIecKre hepMEeHTHI (acrapTIiIIpoTea-
3a, 2JIacTasa, ruajlypoHunasa, pocdonumnasa, gunasza u ap.)
rpulOB, KOTOPHIE SBJISIIOTCST (haKTOpaMU X TTAaTOTEHHOCTH, pa3-
pYIIAIOT CTPYKTYPHBIE 3JIEMEHTHI KJIIETOK MaKpOOpraHu3Ma 1
peayM3yIoT He TOJIbKO Ha4aIbHBIi MOMEHT Pa3BUTHUST MUKOTH-
YeCKOTO TOpakKeHUsI — aare3vio K MOBEPXHOCTU STUTEITNO-
IIUTOB, HO 1 TAJTbHENIITYIO MX KOJIOHU3AINIO, MHBA3UIO U TIe-
Hetpauuto. Hannuue docdonunazHoii akTMBHOCTH y omIpese-
JIEHHBIX BUJOB TPUOKOBBIX MUKPOOPTAaHU3MOB TTOBBIIIAET MX
WHBa3UBHbIE BO3MOXHOCTU [17, 19—22]. JlanbHeliias neHe-
Tpalys MULIEJIVST 1 MTHAKTUBAIIMSI CEKPETOPHBIX aHTUTEN pea-
JIN3YIOTCS 33 CYET HAJTMIMST TUTUIECKUX CEKPETOPHBIX IH3U-
MOB KJIETOK MUKPOMMIIETOB. [1poTerHa3a TpuOKOBBIX KJIETOK
00ecneunBaT, KpoMe MepednCIeHHBIX MTaTOreHeTUIeCKIX
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MPOLIECCOB, 3aIIUTY BO30YIUTENCH OT UMMYHOJIOTMYECKUX (haK-
TOPOB OpraHu3ma yejsoBeka. Mopdosorudeckas TpaHcdopma-
uus (mumopdusM) Bo30yauTeNield rpUOKOBBIX MHGMEKIINI
00JIeryaeT uX MUTPALIMIO Yepe3 MOBPEXKIECHHbIE TOrPAHUYHbIE
TKaHU ¥ 00ecreynBaeT MOCIeNyOIYI0 TEHETPALUIO B TOJILY
310pOBBIX TKaHel. Tak, rudanbHbie Mopdonornyeckue dhop-
Mbl MUKPOMMIIETOB OBICTpEE U JIyyllle PACIIPOCTPAHSIOTCS B
TKaHSX YeJoBeKa, 4eM JpoxokeBbie [19].

Hanuuue B cocTaBe KJIETOYHON CTEHKU IpUOOB poja
Candida MaHHaHa CBA3bIBAIOT C CYIIPECCUBHBIM JIECTBUEM HA
T-3aBHUCKHMbIE UMMYHHBIE PEAKIIMH, YTO CIIOCOOCTBYET CHIUXKE -
HUIO 3alIUTHBIX CUJI X03siMHa. CyllecTBOBaHUE TUIUIOUTHOM
BEeTeTaTUBHOM (ha3bl y HEKOTOPHIX BUIOB I'PUOKOBBIX BO30Y-
nureneii (C. albicans, C. tropicalis, C. krusei) obecniedyuBaer mna-
TOT€HY U3MEHUYMBOCTb, CTOMKOCTb K MyTallUsIM, BO3[CHCTBUIO
HebJaronpusaTHbIX (haKTOPOB, MPUCIIOCOOIEHUE K YCIOBUSIM
MaKpoopraHu3Ma, TOMOTaeT MPEeoa0JIeBaTh 3alllUTHbIE MeXa-
HU3MBI niocenHero (8, 19].

TakuMm o6pa3om, onpeaesieHHble OU0I0rMYecKrue 0COOeH-
HOCTY MUKPOMMUIIETOB, B YACTHOCTY TUHAMUYECKasT CTPYKTY-
pa KJIETOYHOM CTEHKM, CTIOCOOHOCTh K (DEHOTUIMUYECKUM Tie-
PEKJTIOUEHUSIM, CEKPELIMS MPOTEMHA3, TTO3BOJISIOT KJIETKaM BO3-
OynuTens u3deratb BO3eCTBUS (DAKTOPOB MPOTUBOTPUOKOBOI
PE3UCTEHTHOCTU MaKpOoOpraHu3Ma, aHTU(yHIaIbHbIX IIpena-
paToOB U MPOTUBOCTOSATh KOHKYPEHIIMU CO CTOPOHBI OaKTepU-
apHOM MUKpodIopH! [8, 23, 24, 26].

OTBeTHBIE peakllui MaKpOOpraHu3Ma Ha BHEJpEHUE rpU-
0OB BO BHYTPEHHIOIO Cpelly PEACTaBIECHbI 3alIUTHBIMU TYMO-
pPaTbHBIMU 1 KJIETOYHBIMM (haKTopamMu UMMyHHTeTa. UHBa3uB-
Hble BO3MOXHOCTHU IprOOB OrpaHUYUBAIOTCS ESITEIbHOCTBIO
MakpodaroB, HEUTPODUIBHBIX TPAHYIOLIMTOB, KOTOPbIE CKa-
TUTMBAIOTCS BOKPYT 3JIEMEHTOB I'puba, ¥ YCWJIEHHOM leCKBama-
uueit snutenus. OaHaKo 3aXBaT IPUOKOBBIX KJIETOK Makpoda-
raMu U HEUTPOMUIBHBIMU IPAHYIOLUTAMU HE COMPOBOXIAETCS
(dopMUpPOBaHUEM 3aBEPIIEHHON (HarolMTapHOI peakiiuu, YTO
00BsICHSIETCS OOJIBIIMMU pa3MepaMu KJIETOK Napa3uToB (TICEB-
norudbl WM UCTUHHON THdBbI) [24, 26, 27]. Hapsny ¢ atum
HEUTpOodUIBI CTOCOOHBHI K MOTJIOIIEHUIO (PparMeHTOB IpUOKO-
BBbIX KJIETOK. Pa3pylilieHre KJIeTOK MUKPOMUIIETOB MTPOUCXOAUT
MPEeUMYLIECTBEHHO 3a CYET BbIOpOca (PYHTUIIUIHBIX BEILIECTB
MakpodaraMu U HeTpoduiamMu ¢ Mocaenyoein ux SAMMmu-
Hanuei. s makpodaroB u HeUTPOUIOB XapaKTEePHO HAIM-
Yyue psjia OKUCIUTENbHBIX (CUCTEMbI KUCTOPOIHBIX PAIUKAIOB,
OKCHJa a30Ta) U HEOKUCIUTENbHBIX (MMPOTEOJUTUYECKUE CU-
cTeMbl, epeH3UHBI, JTaKTODEPPUH, TU30LUM) HYHTULIMIHBIX
MEXaHU3MOB, KOTOPbIE 00ECTIEUMBAIOT SJIMMUHALIUIO IEMEH-
TOB rpuOOB. 3HAUMUTEbHAS POJIb OKUCIUTEIBHOIO 3BeHa DyH-
TULIMIHOM 3alUThI obecreurnBaeTcs PepMeHTOM — PeKOMOU-
HAHTHOW MUEIONEPOKCUIAA30M, TTOT BO3AEUCTBUEM KOTOPOM
ycwimBaeTcs (GyHTUIMIHAS aKTUBHOCTD (haronuToB. dedu-
LIUT JAHHOTO 3H3UMa 00yCIOBIMBAET HE3aBePIlIEHHBIH (aro-
LIMTO3 U CITIOCOOCTBYET Pa3BUTHUIO TpUOKOBOI MHbeKMU. B Ha-
CTOsIIIee BpeMsl CUCTeMa OKUCUIAa a30Ta CYMTACTCS OJHUM U3
OCHOBHBIX QYHTULIMIHBIX MeXaHU3MOB. DepMeHT CUHTe3a OK-
culia a30Ta MpeBpallaeT apriHUH B KJIETKaX MaTOT€HOB B OK-
CHJI a30Ta, YTO MPUBOIUT K pa3pyllIEeHUIO KJIETOK rpuda BCieI-
cTtBUe yrHeTeHus B HuX cuHte3a JIHK. Muaykuus sH3uma obe-
crieuynBaetcst BozneiictBueM MDH-y, KoTopslii mpoxympyeTcst
T-xenmepamu 1-ro Tumna. CHUKeHEe aKTUBHOCTH CUCTEMBI OK-
cuia azora npoucxonut nop Bausinuem WJI-4, NJI-10, koto-
phble SABJISIOTCS TpoayKTamMu T-xeamnepos 2-ro Tuna. YBeanye-
HUE KOJMYECTBA ITUX KJIETOK CLIOCOOCTBYET OC/Ia0JIEHUIO MPO-
TUBOIPMOKOBOro UMMyHHTETA [8, 24, 26].
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REVIEWS OF THE LITERATURE

J1st MakcUManbHOW aKTUBHOCTU (PEPMEHTHBIX CUCTEM
CBOOOJTHBIX PaIMKAJIOB HEOOXOAMMO HAJTUUME UOHOB XeJe3a.
JlaHHBI MUKPOBJIEMEHT SIBJISIETCS. HEOOXOAMMBIM KOMITOHEH-
TOM JUJISI pOCTa U Pa3BUTHUS TPUOKOBBIX KJIETOK. Tak, OKUCIH-
TeJbHblE QYHTUILUIHBIE CUCTEMBI PEATU3YIOT, KPOME MPSIMO-
ro (yHrMUMIHOTO IEUCTBUS, OMIOCPENOBAHHBIN (DYyHIUCTATH-
yeckuii 3¢pekT, 00ycIIOBIEHHbIN HETOCTATOYHOCThIO MOHOB
Kese3a B oyare BocnajieHusi. HeokucaurenbHble QyHIMLINI -
Hble MEXaHMU3MBbI (harolMTOB MPEACTABICHBI MPOTEOJIUTHYE-
CKMMHU (pepMeHTaMU JM30COM, Ae(dEeH3NHAMU, JIN30LVMOM,
JaktodeppuHOM, HU3KUM ypoBHeM pH B (paronmzocomax [24,
26, 28]. deduuut HEKOTOPBIX (haKTOPOB ITUX CUCTEM MTPUBO-
AT K CHVXKEHUIO 3allIUTHOU aKTUBHOCTU MakpoGharoB 1 Heli-
TPO(UJIOB, UTO B CBOIO OYEPE/Ib CIIOCOOCTBYET PAa3BUTHUIO IPUO-
KOBOU uHGpekuuu [24, 29].

Makpodaru urparoT BaXXHYI0 pojib B UHIYKIIMU KJIETOYHO-
ro 3B€Ha UMMYHUTETA 1 00ecrieurBaioT 3 MEKTUBHYIO 3aIIUTY
MaKpOOpraHu3Ma OT YCJIOBHO-MIATOTeHHbBIX TPUO0B. AKTUBALIUS
MakpodaraMm UMMYHHOTO OTBETA OCYIIECTBJISIETCS IMTOKUHA-
MU, KOTOPBIE PETYIUPYIOT MEXKIIETOYHOE B3aUMOICCTBYE, CTU-
MYJIMPYIOT WIM YTHETAIOT pocT, nuddepeHurannio u GyHKIM-
OHAJIbHYIO aKTUBHOCTh KJIETOK. MakpodaraibHble UHTEpJIei-
KUHBI IBJISIOTCS akTuBaropamu T-xennepos, NK-kieTok, a
TaKXe CIIOCOOHBI YCUITUBATh (DYHTUITUIHYIO aKTUBHOCTD HEli-
TpoduioB [25]. Poib KoMITIeMeHTa 3aKJIouaeTcsl Kak B HEIO-
CPEeICTBEHHO! SIMMUHAIIMY TPUOKOBBIX KJIETOK, TaK U B 0Opa-
30BaHUU (HaKTOPOB, KOTOPBIE 00ECTIEUNBAIOT ONICOHU3ALIMIO TPU-
0O0B € MOCJEYIOIINM UX 3aXBaTOM (parourTamu. AKTUBALIMS
CHUCTEMBbI KOMITJIEMEHTa B pa3Hble MepUobl TPUOKOBOTO 3200-
JIEBAaHUS OCYILIECTBIISIETCS] AIBTEPHATUBHBIM, JIEKTUHOBBIM 1
Ki1accuyeckum nyreM. OIHaKO B MPOLIECCE IBOJIOLUM Y TPUO-
KOBBIX MUKPOOPTaHU3MOB C(POPMUPOBATUCH MEXaHU3Mbl UHTU-
OupoBaHUs (HaKTOPOB €CTECTBEHHON 3allIMThl MAKPOOPTraHMU3Ma
(anTUNaKTOhEPPUHOBAS, AHTUMMMYHOTJIOOYIMHOBAS], AHTUJIN-
30LIMMHAs1, aAHTUKOMIUIEMEHTapHasl aKTUBHOCTH) [19].

Ponp NK-kiieTok B MexaHU3Max MPOTUBOTPUOKOBOIA 3a-
LIMTHI U3y4eHa HenocTaTouHo. OCHOBHAs UX (PYHKIMS 3aKTI0-
YaeTcsl BO B3aMMOJICMCTBUU C aHTUT€HAMU TPUOKOBBIX KJIETOK
U UHULIMALUM KJIETOYHBIX PeaKIUii MPOTUBOTPUOKOBOTO UM-
MYHUTETa, KOTOpbIe YCUIUBAIOT (haroinuTo3. OgHako GyHIU-
LIMTHOE IECTBUE JaHHOU MOMYJSIUU JUM(OILIMTOB B 3HAUM -
TEJIbHOI CTETIEHU MEHEE BhIPAXEHO, YeM Y MaKpodaroB U Hell-
TPOMWIBHBIX TPAHYJIOLUTOB.

Paznuunbie nonynsauuu T-1uMdOLMTOB MPUHUMAIOT y4a-
CTHE B UMMYHHOM OTBETE MPU BCEX IPUOKOBBIX MHGMEKIIMSIX.
Ponb x1oHoB T-kiieToK 3akitouaeTcs Kak B MpsiMOM (byHTU-
uuaHoM neiicteur (T-Kusiepsl), Tak U B ONIOCPEAOBAHHOMN CTH-
MyJIIUMU (HarouTo3a — yCUJIEHUU aKTUBHOCTHU T-XesnepoB
1-ro Tuna. [Monynsuus T-KuuiepoB cnocoOHa K YHUUTOXE-
HUIO MakpodaroB ¢ He3aBeplleHHbIM MpolieccoM (aronu-
TO3a, BHYTPU KOTOPBIX COAEPXKATCS KJIETKU Tprda-Bo30yIu-
tens. [ponykuusa T-xkumnepamu UDPH-y u WUJI-2 obecrie-
yuBaeT cTumyisuuio T-xenrnepos 1-ro turna u NK-kieTok,
noBeilaeT 3(pHeKTUBHOCTh HarounTo3a, yrHeTaeT nesiTeslb-
HocTb T-xenmnepoB 2-ro Tuna. Aktuauus T-xennepoB 1-ro
TUINA CTUMYJIUPYET (ParoumnTo3 npu rpudKOBbIX MHGEKIIUSX,
npegonpenessier BbI3AoposiaeHue. [1oBbIIeHE aKTUBHOCTH
T-xenamnepoB 2-ro Tuna o0yCIOBIMBAET YTHETeHUE DYHKIIMU
T-xennepoB 1-ro Tuna, paronrTo3a, (PyHrULUIHOTO AEHCTBUS
Makpodaros u HeiiTpoduos [8, 24, 26].

[Tpy MUKOTHYECKMX MOPAXKEHUSIX PA3TUYHBIX JTOKATU3ALIMI
Ha0JoaeTcsl CUHTE3 crieuUIeCKUX UMMYHOTJIO0YJIMHOB BCEX
Ks1accoB. st ocTpoit ctanuu rpuOKoBoit MH(MEKIIMU XapaKTep-
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OB3OPbI

HO noBbllIeHUe npoaykimu IgM. JlokazaHo B3auMoeiCTBIE
CEeKpeTOpHbIX IgA ¢ rpMOKOBBIMU MIPOTEMHA3aMU U MaHHaHa-
MU TTOBEPXHOCTHBIX CTPYKTYp. Takum oOpa3oM, 3T aHTUTENIA
MPENSTCTBYIOT MNAaTOr€H-OMOCPEAOBAHHOMY JIU3UCY OEJIKOB Ma-
KpOOpraHu3Ma 1 JajibHeiIe anre3uu KJIeToK rpuda-Bo30yam-
tesst. Ponb cneundpuueckux IgG 3akinouaercs B ONICOHU3ALUN
KJIETOK TPUOKOBBIX [TAaTOT€HOB W aKTUBALlMK KOMIUIEMEHTA 110
kyaccuueckoMy mytu. [1pyu MukoTuyeckrx UHGEKIIUSIX B ChIBO-
POTKe KpoBHU yacTo omnpenensitorcs IgE kK MaHHaHOBBIM 1 GesTKo-
BbIM aHTUT€HAM MUKPOMMIIETOB. Y THETEHUE KJIETOYHBIX MeXa-
HM3MOB UIMMYHHOT'O OTBETa COTPOBOXAAETCS YCUJIEHHOM CeKpe-
uMeil antutesn. YcuwieHHas nponykuus IgE orpaxaer creneHb
aKTUBHOCTU T-XeJmnepoB 2-ro TUIa, KOTOPbIE MOAABIISIOT KJie-
TOYHBIE peaKIIM1 MPOTUBOTPUOKOBOrO UMMYHHUTETA. Tak, pocT
tutpa cnenuduueckux IgE MoXeT ciry>kKuTh MPOrHOCTUYECKUM
MoKasaTesieM HeOJIarolnpusTHOrO TeY€HUsI MMKO30B, a TAKXKe Ha-
OJitoaeTcst Mpyu rpMOKOBBIX AJIJIEPIMUECKUX Peaklinsax Ha hoHe
CEHCUOMIU3AlIMU MaKpOOpraHu3Ma criopaMu U bparMeHTaMu
MMIIeJIVsI TpUOOB-BO30yIuTeNei [24, 26, 27].

[Tpu KoHTaKTe TPUOKOBBIX AHTUTEHOB CO CTPYKTYPHBIMU
KOMITOHEHTaMU KJIETOK UMMYHHOU CUCTEMBI YeJIOBEKA Pa3BU-
BaeTCsl peakliivs TUIIEPYYBCTBUTEIBHOCTU 3aMEUIEHHOTO TUIIA
(I'3T). Boipaxkennsle peakiiuu I'3T criocodcTByIOT OJ1aromnpu-
SITHOMY TIPOTHO3Y MUKOTUYECKON MH(EKIIUU, c1abast UHTCH-
CHUBHOCTb WIM OTCYTCTBUE STUX PEaKIIUi MPUBOASIT K XPOHU-
YeCKOMY T€YeHHUI0 rpuOKOBOTro 3a00/eBaHusl. OTaeIbHbIE aH-
TUT€HHbIE CTPYKTYpPbl BO3OyIUTENE KaHAUA03a MO CBOEH
crnetu@UIHOCTY MONOOHBI AHTUTEHAM TKaHEl 4eJloBeKa, YTo
MOXET CTaTh MPUYUHON Pa3BUTKS Y TIOCJIEAHETO ayTOUMMYH-
HbIX HapyleHu# [8].

[Tpo6aembl 3¢ GeKTUBHOTO MTPOTUBOIPUOKOBOTO UMMY-
HUTETa CBSI3aHbI [JIABHBIM 00pa3oM ¢ MOP(OJIOTMYECKUMHU, a
Takxke (PU3M0JIOTMYECKMMU OCOOEHHOCTSIMU (JUTMHHBIMUA HU-
TSAMU MULEJUS, TPOAYKIIMEN TPOTEOTUTUYECKUX (PEPMEHTOB)
MUKPOMMIETOB U UX PA3TIUYHBIMU UMMYHOMOIYISITOPHBIMU
MEXaHU3MaMU, CIIOCOOCTBYIOIIIUMU CHUKEHUIO 3aIUTHBIX CUJT
OpraHu3Ma X03siMHa.

DopMUpOBaHUST CTOWKOI HEBOCTIPUUMYMBOCTH K TIOBTOP-
HOMY UH()ULIMPOBAHUIO TPUOKOBBIMY MMATOr€HAMU TOCJIE Me-
PEHECEHHOTO MUKOTUYECKOTO 3a00JIeBaHUsI HE HAa0JtoaeTcs,
MOCTUHGEKIIMOHHBIN TPOTUBOTPUOKOBBI UMMYHUTET Majlo-
HAaIpsIKEHHBINA Y HEBBIPaXKEHHBIN.

Ho3zonornueckumu ¢popmMaMu rpruOKOBBIX 3a00JIeBaHUI
JIOP-opraHoB s1Bis10TCS (hapuHIOMUKO3, OTOMUKO3, TPUOKO-
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BOE BOCIaJIECHUE TIOJIOCT HOCAa ¥ OKOJIOHOCOBBIX TTa3yX, JJAPWH-
romuko3. Cpeau 3Tux 3a001€BaHUIA BBIIEISIOT TOBEPXHOCT-
HbIE ¥ TIIy00oKre MUKO3BI. [IpH MOBEPXHOCTHBIX MMKO3aX T0-
paxaeTcsi Koxka HapyKHOTo cityXoBoro ripoxona, CO cpenHero
yxa, TJIOTKH, ropTaHu. K riryGokiM MUKO3aM OTHOCSTCS TIopa-
JKEHUsT OKOJIOHOCOBBIX Ta3yX, MHMOUIBTPATUBHBIE IPOIIECCHI B
IJIOTKE, TOPTAHU, CPEIHEM yX€ U IOCIe0TepAlIMOHHBIX TTOJI0-
CTSIX cpefHero yxa [2, 12, 16, 28, 29].

JlaHHBIE TUTEPATYPhI MOCIETHUX JIET CBUIETEIBCTBYIOT O
TOM, UTO BEIYIllee MECTO B CTPYKTYpe TPUOKOBBIX 3a00JIeBaHU
JIOP-opraHoB NMpUHALIEKUT hapuHroMukosam (44,6%Bcex
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OKOJIOHOCOBBIX T1a3yX — 8%, a JapMHIOMHMKO3 — 5%. DTHOII0-
TUYECKUI CIIeKTp Bo30OyauTeeli rpubkoBbix mopaxeHuii JIOP-
OPraHoOB TPECTaBJIeH CISAYIONIMMU MTaTOTeHAMU: TIECHEBbIE
rpudbl ponoB Aspergillus, Penicillium, Mucor, Rhizopus BbI3bIBa-
10T 3a00ieBaHus B 35,35% ciy4aes, a IpOXKeNOI00HbIE TPUObI
pona Candida — B 64,65%. Tak, MUKOTUYECKHUE 3a00JIEBAHNS
yXa 1 OKOJIOHOCOBBIX T1a3yX Yallle BHI3BIBAIOT IJIECHEBBIE TPH-
Obl, a BO3OYAUTEISIMU TPUOKOBBIX MOPAXKEHUI CIU3UCTOMN 000-
JIOUKU TJIOTKU TMPEUMYIIECTBEHHO SIBJISTIOTCS IPOKKEITON00-
Hble TpuObl. Cpey TIeCHEBBIX MUKPOMUIIETOB BEMyIIasi POJib
B pa3BuTUU MUK030B JIOP-0opraHoB npuHaIIexXuT BULY Asper-
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pe IPOXKeTIONOOHBIX TPUOOB HanboJIee TATOTeHHBIM SIBJISIETCST
Bun Candida albicans, BuinenenHslii B 35,83% ciydaes, cieny-
fouuii 1o vacrore Bun — Candida tropicalis (10,6% ciydaes),
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