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BVIpOM B KOHTEKCTe 340pPpOoBbA U NaTOJIOTUN
AbiXaTel1IbHOU CUCTEeMbl YeJioBeKa
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Peslome

OpraHunam Yernoseka, Hapsgy C OGLMPHBLIMY MUKPOGHBIMU COOBLLECTBAMM, UMEHYEMBIMU MUKPOOMOMOM, COOEPXKUT
pasnunyHble BUPYChI, Ha3blBaOLLMECS B COBOKYMHOCTU «BUPOMOMY», MPUTOM YUCIIEHHOCTb TaKMX MUKPOOPraHM3MOB Xa-
pakTepmsyetcs 60MbLLON CIOXKHOCTBIO U HEOAHOPOAHOCTbIO, a TaKkke NpPeBbILIAeT KoNM4ecTBoO HBakTepuin MMkpobroma
B 10 pa3s. Bupom yenoBeka NocTosiHHO OOHOBMSIETCS 3@ CYET ObICTPOro 3BOSMHOLMOHMPOBAHUSA U MOCTYMNIIEHNST BUPYCOB
13 OKpY>XatoLLlen cpeapbl, @ BUPYCHOE COOOLLECTBO YENOBEYECKOrO OpraHM3ma SBnsieTcs UHANKAaTOPOM COCTOSIHWS 340-
poBbs YernoBeka. OAQHMM M3 KOMMOHEHTOB BMpoOMa sIBNSAOTCA GakTepuodaru, pasHoobpasve KOTopbIX onpeaensieTcs
B MepByl0 ovepefb BuAaMu, COCTaBnsOWMMN BakTepranbHbld KOMMNOHEHT MuKpobuomMa. Hapsigy ¢ ApyrMmuy aHato-
MUYECKMMUN CTPYKTYpamMu OpraHnamMa, AbixaTernbHble NyTy 340POBbIX NOAeN NpeacTaBreHbl OrpOMHbIM COOBLLIECTBOM
BMPYCOB, Takke Kak 1 HGakTepuanbHbIMU COOOLLECTBAMM, @ aHanNM3 NMofiHOrO BUPYCHOIO pa3Hoobpasusa AbixaTerbHbIX
nyTem >XU3HEHHO BaXKeH 4115 MOHUMaHNsi 0COOEHHOCTEN BUpOMa YernoBeka. Ha cerogHAWHNA AeHb ANst aHanv3a BUpo-
Ma M UCNOMb30BaHWs MOSyYEHHbIX Pe3ynbTaToB B KITMHUYECKOW NpakTUke Hambonee yao6Hbl NOAX0Abl, OCHOBaHHbIE Ha
CEKBEHMPOBaHMUM HOBOMO NMOKOSEHNS!, CTOUMOCTb KOTOPOIo 3HAa4YMUTENbHO CHMU3UIAch B NocneaHee Bpemsi.
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Abstract

The human body, along with extensive microbial communities called the microbiome, contains various viruses,
collectively referred to as the «virome», and the number of such microorganisms is characterized by great complexity
and heterogeneity and exceeds the number of bacteria in the microbiome by a factor of 10. Human virome is constantly
renewed due to rapid evolution and entry of viruses from the environment, and the viral community of the human body is
an indicator of human health. One of the components of virome is bacteriophages, the diversity of which is determined
primarily by the species comprising the bacterial component of the microbiome. Along with other anatomical structures
of the body, the respiratory tract of healthy humans is represented by a huge community of viruses just as much as by
bacterial communities, and analysis of the full viral diversity of the airways is vital for understanding the features of the
human virome. To date, next-generation sequencing approaches, the cost of which has decreased significantly recently,
are the most convenient methods for virome analysis and the use of the results in clinical practice.
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Bupycel, dopmupys BMpOM u4ernoBeka, npea-
CTaBnsoT cobor BecbMa OOLIMPHBIN U HegoCTaTou-
HO W3YYEeHHbIN KOMMOHEHT YEroBEeYECKOro MUKPO-
Broma. Yxe noacHuTaHo, YTo KONMYeCcTBO BUPYCOB
B COCTaBe OpraHuM3ma 4YefnioBeka MpeBbILaeT KOnu-
yecTBO GakTepuii B 10 pa3 [1]. o HEKOTOpbIM OLEH-
KaMm, M3y4eHo Tonbko okorno 1 % OT Bcex BMPYCOB
B OpraHu3Me YenoBeka, Npu 3TOM aHanm3 yHKLMNA
N CBOWCTB 3TWX BMPYCOB HAMHOFO OTCTaeT Aaxe OT
3TOr0 HU3KOro MpoLeHTa 3HaHuin. Pa3mep Bupoma
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MeXAy LapcTBaMu M3MEHUMBOCTb reHoTUN-heHOTMN

MITEKOMUTaLLMX HEN3BECTEH. B TO Bpemsi kak Konu-
4YeCTBO KNeTok BakTepmnanbHOro MMkpobuoma veno-
BEKa 3HaYMTENbHO MPEBOCXOOUT KONMYECTBO COO-
CTBEHHbIX KIMETOK HaLlero opraHuama, KOJM4ecTBO
BMpPYCOB MOXeT bbITh eLe B 10 pa3 6onbLue. Tonbko
B oOpasuax Kana 4ernoBeka B HOPME COLEpPXUTCS
okono 108-10° BupycoB Ha 1 rpamm [1-2]. Kpome
TOro, BUPOM 4YerioBeka MOCTOSAHHO OOHOBMSETCS 3a
cyeT ObICTpPOW 3BOMOLMN BMPYCOB U MOCTYMNIEHUS
BMPYCOB M3 OKpYy)XatoLLen cpeabl (pucyHok 1).
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PucyHok 1. KommnoHeHmbI eupoma Yerioseka 80 83aUMOOMHOWEHUSIX ¢ 2eHomunom/heHomurnom (adanmuposaHo u3 [2])
Figure 1. Human virome components in genotype/phenotype relationships (adapted from [2])

PecnupatopHble Bupycbl Hanbonee M3BECTHbI
Kak BO30yauTENM OCTPbIX MH(PEKUMOHHBIX 3ab6oneBa-
Hu, Taknux kak OPBW 1 rpunn. OgHako Tenepb cTano
SICHO, YTO AbIXaTenbHble NyTW 300POBbIX MOAEN CO-
JepxaT OrpoMHOe COOOLLECTBO BMPYCOB, TaKKe Kak
n 6akTepuanbHble coobLecTBa. QHAOMEHHbIE PETPO-
BMPYCbl YHMBEPCarnbHO pacrnpoCTpaHeHbl B YenoBe-
yeckon monynsiuum, 6onee Toro, OHW ABMSIKOTCA OC-
HOBOW AN perynsipHO NMPOUCXOASILLErO BKIHYEHUS
BMPYCHbIX TEHETMYECKNX MOCreaoBaTenbLHOCTEN B
reHom 4enoseka [3]. OTK 3HOOreHHble PETPOBUPYCHI
ObINy BblAENEHbI N3 MHOTMX TKAHEN YeroBeka, BKIH0-
yasa nerkve [4]. lNpegnonaraetcd, YTO AaHHble pe-
TPOBUPYCHbIE 3NIEMEHTBI MPOHMKIN B YENOBEYECKUI
opraHuam B xofe asontoumn Yenoseveckon OHK, n
He SICHO, MMEET I 3TO SIBMEHNE OnpeaeneHHoe 3Ha-
YyeHue B BO3HUMKHOBEHMM 3aboneBaHui Yenoseka [9].

BTopoi OCHOBHOW KOMMOHEHT BMpOMa COCTO-
ut n3 bakrepuodaros, T. €. BUPYCOB, KOTOPbIE WH-
duumpytoT 6akTepun (pucyHok 2). B gpixaTenbHbix
nyTsiX pasHoobpasve npucyTcTBylOWMX TaM Oak-
TepvodaroB onpegensieTcs B MEpBY odepenpb
BMAaMM, COCTaBNSALWMMN GakTeprarnbHbIA KOMMO-

HEeHT Mukpobuoma. OTmeTum, 4To GakTepmodaru
npencTaBnsloT BCe OOMNbLUMIA UHTEPEC B KayecTBe
TepaneBTUYECKOro NOAX0Aa K NMEYEHN0 MHEKLNN,
BbI3BaHHbIX BbICOKOYCTOMYMBBLIMU K aHTMOMOTMKaM
DakTepuanbHbiMM BO3OyauTenamu. Takke B Opy-
rMx GUOMOrMYeckUx HUwax paHee ObIMM OnNUCaHbI
BMPYChbI, MHpMLMPYIOLLME apXen, a B ObIXaTeNbHbIX
nyTsiX BNEpBble OHW ObINM NOAPOOHO OxapakTepu3o-
BaHbl B 2013 1. B 00pasuax MOKpOThbl Yy NauMeHTOB C
MYKOBMUCLIMO030M [6].

Mpn aHanu3e BuMpoMa AbiXaTeNbHbIX MNyTEN
NCMNOMb3YyTCA Kak Ma3ku, UuM acnuparbl U3 HOCO-
rnoTkn [7-10], Tak N MOKpOTa N Jaxe 3KCMnaHTu-
poBaHHble nerkne [11-12]. PaHHMe nccnepoBaHus
pecnMpaTtopHOro Bupoma Obiiv COCpeaoTOYEHbI
nckntoumtensHo Ha [OHK-Bupycax [11]. YuuTbiBas,
4YTO MHOTME BaXKHbl€ BMPYCHbIE NaTOreHbl, Takne Kak
BMPYCbI rpunna, pUHOBUPYChbl U PECIMPATOPHO-CUH-
uutnansHble Bupychl (PC-Bupychl), npegctaBnsoT
cobon PHK-cogepxalume BMpyCbl, TO aHanu3 nos-
HOro BMPYCHOIO pa3Hoobpa3sns ObIXxaTernbHbIX NyTEN
YKM3HEHHO Ba)XXeH ANsi MPOABWKEHNS BNepes B NOHM-
MaHUM BUpOMa YenoBeka.



Mpobrembl 3gopoBba 1 akonoruu / Health and Ecology Issues

2022;19(4):7-13

BakTepwodharn
Bupychi

Bupycel apxen

Bupycel aykapwoTt

BecTpoeHHsle peTpoBUPYCHEIE 3NeMeHThI

[NaTorexdHsle eupycel

HenaToreHHkele BUpYyChI

Bupom

PucyHok 2. KomnoHeHmbI 8upoma yeroseka
Figure 2. Components of human virome

WTak, BMpycHble coobLiecTBa B cekpeTe Abixa-
TenbHbIX NyTen Brnepeble Obiny onvcaHbl B 2009 .
[11], xOoT B 3TOM uccrnegoBaHWM ObinM CEKBEHU-
poBaHbl Tonbko [OHK-Bupycbl, 6e€3 nonbiTkn M3y-
4nTb WKnpoknn cnektp PHK-cogepkalmx BUPYCOB.
Mocnepyowe wuccrnegoBaHWs  Mokasanu,  4To,
no-BMAMMOMY, YCTOMYMBOE COOOLLECTBO BUPYCOB
Haxo4MTCS B AblXaTerbHbIX MyTAX B paBHOBECUW C
MMMYHHOW CUCTEMOW XO35iIMHa M 3TO paBHOBecue
MOXET ObITb HApPYyLUEHO BTOPXXEHWEM BHELUHWUX Na-
TOreHHbIX BMpYycoB. OCHOBHbIE y4aCTHUKN cTabunb-
HOro BMpOMa AblXaTeNbHbIX NyTen BKOYakT npea-
ctaButenen cemenctea Anelloviridae, xoTopble,
KcTatu, O6binmn 0bHapyXeHbl B GOMbLUMHCTBE TKaHEN
opraHm3mMa yenoseka, Bkroyas kposb [13]. B Haso-
dhapuHreanbHOM BUPOME Y 300POBLIX NI0AEN TaKKe
npeobnaganu Anelloviridae, coctaenssi 6onee 89 %
NPOYTEHNI CEKBEHMPOBAHNSI CPEAM KOMMOHEHTA He-
bakTepuodaros [13].

CerogHs y>xe HakannuBalTCHA OaHHblE O TOM,
YTO PECNUPATOPHbIV BUPOM OTIMYAETCH B 340POBOM
COCTOSIHMM U Npun 6onesHu, xoTss obbem nccrnegosa-
HWUI noka HeBenuk. B yacTHocTK, ObINo ycTaHoBNEe-
HO, 4TO BMPOM B obpasuax MOKpPOTbl y MaLMeHTOB C
MYKOBMCLIMAO30M MeHee pa3HoobpaseH, Yem y 340-
poBbIX nuy, [11]. Takke cpaBHUNM XapakTePUCTUKK
BMPOMa HOCOITIOTKN Y AEeTEN C OCTpbiMK 3aboneBa-
HUAMK C NMNXOPaAKOW U B rpynne 340poBbix [7, 14].
lNocnenHee ncecnegoBaHve Nokasano, YTo BUpyCcHas
NAOTHOCTb B HOCOIMOTKE Obifna yBenuyeHa y geten
npv nuxopagke. XoTa 3HTEPOBMPYCbl U afeHOBUPY-
cbl 6bIM Hanbonee pacnpocTpaHeHHbIMY BUPYCHbI-
MM BUamu Kak y 60nbHbIX, Tak Uy 340POBbIX AETEN,
BCE XX€ PUHOBUPYChI BCTPEYanuchb Yalle B BMPOME
300pOoBbIX AeTer, 6e3 nMxopaaku, YTo nogTBepXKaa-
eT 6eCCMMNTOMHOE HOCUTENbBCTBO 3TUX BMPYCOB Kak
OY€Hb pacnpoCTPaHEHHOE SIBMEHNE.

M3BeCTHble NMaToreHHbIe PecnupaTopHble BU-
pycbl, Takme Kak Bupyc rpunna un PC-Bupyc, yBe-
NUYNBAOT PUCK OTTOPXKEHUSA NErknX nocre TpaHc-
nnanTauum [15-16]. Pag nccnegosaHmin nokasarn,
yto Anelloviridae, Bkntovas Torque Teno Virus
(TTV, Bupyc TT), OMUHUPYIOT B BUpOMe obpas-
LoB GpoHxoanbBeonsapHoro naesaxa (bAJ1) u nnas-
Mbl KPOBWU Y PELMNUEHTOB TpaHCNnaHTata nerko-
ro [17—-21]. BbisiBNneHHasi CBA3b MeXAy BbICOKON
nnoTHocTblo Anelloviridae n CHUXEHHbIM PUCKOM
OTTOPXXEHUS MNErKMX, KakK nonaratoT, CBA3aHa C BO3-
OencTBMeEM MMMYHOCYNPECCUMBHOW Tepanuu, Ha
¢oHEe KOTOPOW YyBEMUYMBAETCA penfnkaumst aTnx
Bupycos [18, 21].

Baktepuodarn aBnAlTCA BaXHbIM, HO 4acTo
WUFHOPUPYEMBIM  KOMMOHEHTOM MUKpoOMoOMa [bl-
xaTenbHblX nyTen. Baktepmnodarn urparT BaxHYHO
ponb B GakTeprarnbHON 3KOMOMMK 1 9BOITHOLUN MOYTK
BO Bcex BakTepuarnbHbIX cOOOLLecTBax, YTO MOXET
UMETb NPsIMOE BMNNSHWE Ha 300POBbE M NaTONOrmo
xo3simHa [22-23]. Hanbonee 4acTto onuvcbiBaemble
DakTepuodarn oTHocaTcs k nopsgky Caudovirales,
¢ AaByxuenodeyHon OHK, ¢ xBocTomM M mnkocaagpu-
yeckon cbopmoi ronoekun. bakteprodarn cnocobHbI
OKasblBaTb CUIMbHOE BIUSIHME Ha OGakTepuarnbHble
nonynaAunMm, BKMOYAs KOHTPOMb MfIOTHOCTM MOny-
nsauMKn, M3MeHeHne pasHoobpasust U coaencTBUue
aponoummn 6aktepuini. XXM3HEHHbIN LMK 6akTepuno-
daroB criocobeH npuBecTn k rmbenn Gaktepumn, Tak-
Xe pennukauusa Gaktepuodara MOXET BNUATb Ha
NMNoTHOCTb BakTepuit. Hanpumep, Obino oTMeveHo
[24], yTO cooTHOWweHne GakTtepuodar/6akTepun B
MOKpPOTE BOMbHBIX MYKOBUCLIMAO30M OTpULLATENBHO
KOppenupoBaro C NIOTHOCTbIO BakTepuin, nogpasy-
MeBasi, 4To bakTepumodharu y4yacTByoT B perynsaumm
YMCNEeHHOCTN OakTepui B [ObIXaTemnbHbIX MyTAX.
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Kpome ToOro, cumraercsa, 4to darnm obecne4ymsa-
IOT «MMMYHUWTET, HE CBA3AHHbIA C XO3SIMHOMY, T. €.
YMeHbLUAT YPOBEHb BaKkTepmnanbHOW KONoHM3aumm
CMM3UCTbIX ODOMOYEK.

G®azomepanusi 8 Jie4eHUU pPecrupamopHbIX
UHgbekyul

Wctopusi npumeHeHns GakTepuodaroB B Ka-
YyecTBe TepaneBTUYECKUX CpPeacTB YOUBUTEMbHO
CMOXHa Y OTMYaeTCd MHOTMMMW CMOPHBIMU TEMaMMU,
LLMPOKO PaCCMOTPEHHbIMU B APYrnx WUCTOYHUKaX
[25-26]. daroTepanusa vale Bcero nogpasymesa-
€T npsMoe MNpUMEHeHWe BUPYNEHTHbIX dharoB Ans
nedyeHns ©GaktepmanbHbiX WHMeKun. OCHOBHbIM
NPenuMyLecTBOM AaHHOro MeToda neveHus sBns-
eTCs BbICOKasi CneumMduyHoOCTb, Tak Kak baktepu-
oharn 3apaxalroT Nub onpeaeneHHble LWTaMmbl
cpeam Bcero Bmaa v coobuectsa baktepun [27]. U
HaobopoT, aHTUBMOTUKM YacTo MPUBOOAT K pa3Bu-
TUIO HapyLleHWn BCero MMKpobuoma, a Takke BTO-
PUYHBIM MHPekumam, kak Hanpumep, Clostridioides
difficile-accoummnpoBaHHon MHpeKunn (ncesgomem-
B6paHo3HOMY KonuTy) [28]. OBpaTHOM CTOPOHOM 3TON
BbICOKOM cneundguyHoctn aencteust baktepuoda-
roB sIBMNSIETCS TO, YTO MCMONb30BaHMe npenapara Ha
OCHOBe ofHoro Gaktepuodara 0ObIYHO NMO3BONSET
0XBaTUTb NWLWb HebonbLUoe Yncno BakTepmnanbHbIX
LUTAaMMOB M3 BCEX LieneBbIX rpynn Ans nevyenus [29].
Mo aton npuymHe darotepanmsa 06bIMHO NpeacTas-
fneHa B BUOE KOKTEWNsi» C UCMONb30BaHMEM CMe-
CV HeCKOmnbKuxX TUMNoB BakTepuodaroB, YTO MOXET
ObITb NepcoHanu3npoBaHO B 3aBMCUMOCTU OT MO-
TpebHOoCTeN naumeHTa U XxapakTepucTmk 3abonea-
HWs. B yacTHOCTW, OAMH M3 NPYMEPOB NCMONb30Ba-
HWs paroTepanum onucaH Ans neyYyeHus nauneHTa ¢
MYKOBUCLIMAO30OM U C XPOHUYECKMMU UHDEKLMUAMMU,
BbI3BaHHbIMMK P. aeruginosa n S. aureus [30].

MomMUMO Takux eOuHWUYHBIX KIMHWUYECKUX Chy-
YyaeB, Ha CEerofHsIWHUMN AeHb daroTepanus, Ha-
npaBneHHas Ha WHMEKUUN ObIXaTernbHbIX MNyTen,
OorpaHuyeHa B OCHOBHOM 3KCMEepPUMEHTanbHbIMU MO-
aenamu. [lencTBuTensHoO, B 9TOM HanpasneHun He-
06X0AMMbI Cepbe3Hble KIMHUYECKUe UccneqoBaHus.

BzaumoomHoweHusi mexdy eupycamu U
bakmepusamu 8 cocrmase Mukpobuoma

[laBHO M3BECTHO, YTO BTOPUYHbIE BakTepuanb-
Hble MHGEKLMUN ABNATCA HEPEAKUMUN OCIOXHEHNSI-
MW BUPYCHbIX MHAEKLMI, KaK, Hanpumep, B cry4yae
BMpyca rpunna. llogcuutaHo, 4TO OOMbLUMHCTBO
CMepTEenbHbIX Cly4YaeB MpW NaHAeMUM rpunna B
1918-1919 . («cnaHka») ObINO CBA3aHO MMEHHO
CO BTOPUYHbIMM BakTepuanbHbIMU MHMEKLUSMMU,
a UMEHHO, NMHEBMOKOKKOBbIMW MHEBMOHUAMMK [31].
BtopunyHasi GakTepuanbHas WHGEKLMS U CErogHs
OCTaeTCA OYeHb pacnpoCTpaHeHHOW npobnemon
NPV BUPYCHbBIX MHEBMOHUSAX U CYLLLECTBEHHO yTSXe-
nsaeT nporHo3 3aboneeaHusa [32—-33]. Takke MHorne

XpOHU4Yeckne 3aboneBaHusi ObixaTeNbHOW CuUCTe-
Mbl BECbMa 4acTO OCOXHSIIOTCA KakK BUPYCHbIMMU,
Tak u GakTepuanbHbiMM natoreHamu, kak Obino
MoKasaHo B MCCNedoBaHWAX MaLWMEHTOB C XPOHU-
yeckon OOCTpyKTMBHOM ©onesHbto nerkmux (XOBJT)
[34-36]. MykoBMcunao3 npeacTaensetr cobon ewe
OOVH npuMmep 3aboneBaHuin nerkmx, Npu KOTOpoM
obHapyxeHa cBa3b Mexay PC-BMpycHOM WHMek-
UMer 1 NOBbILIEHHBIM PUCKOM PasBUTUST HAEKLIMM
P. aeruginosa [37].

M3BecTHO, 4TO NpeacTaButTenu Mukpobroma
MOLOYNMPYKOT PUCK U TSHXKECTb TEYEHUSI BUPYCHbIX
WH(EeKLMIN Yy OeTen, YTO MoKasanu uccregoBaHus
petckoro GpoHxuonuta. B uactHocTu, B uccnepo-
BaHUM Habnoganucb 106 mnageHues ¢ PC-Bupyc-
HbIM BPOHXMONUTOM B CpaBHEHWUM C 26 300POBLIMU
OeTbMU U3 KOHTPONbHOW rpynnbl. B OTHOWeEHUK
MUKpoBUoOMa HOCOrNOTKM GbINo OBHapYXXeHO NATb
KnacTtepoB, B KaXAgoM W3 KOTOpbIX npeobnagaet
oauH 13 nNatn pogos: Haemophilus, Streptococcus,
Corynebacterium, Moraxella w Staphylococcus.
Oetn, 4en MukpoOMOM OTHOCWICHA K Khnactepam
C QJOoMuHMpoBaHueM Haemophilus influenzae wn
Streptococcus, Menu Kak NoBbILLEHHbIV PUCK 3apa-
XeHusa PC-Bupycom, Tak 1 otnndanucb bonee Taxe-
nbiM Te4eHneM 6onesHun [38].

Hemano o6cepBauMoOHHbIX UccriegoBaHMiA Npo-
OEMOHCTPUPOBaNN Takke CBA3b Mexay Korude-
CTBOM U TskecTbto aetckux OPBW 1 puckom passu-
Tns B nocnegytowem 6poHxmansHon actmel [39—43].
Hanpumep, 6bino nokasaHo, 4YTO aTpubyTMBHBLIN
(mobaBoYHbIN) puUCK pa3BUTMS BpPOHXMAaNbHOW acT-
Mbl MOCMe criyyasl BbI3LOPOBIEHNS OT MOATBEPX-
aeHHoro PC-BupycHOro ©poHxuonuTa cocTaBnsieT
BnnoTb 0 49 % [39].

[Mepcriekmuabl MpUMeHeHUs CeK8eHUposaHUsI
HOB020 MOKOMIEHUS 8 KITUHUYECKOU rpakmuke

YKe cerogHs MOXHO cKasaTb, YTO Mccnego-
BaHMe MeTareHoMa C MOMOLLbI0 CEKBEHUPOBAaHMS
nokasano MHoroobeLllaloLme pesynsratbl B KINHU-
YecKoW npakTuke AN BbisiBNeHWUst 3abonesaHui. B
YaCTHOCTU, CPaBHUBAIIM TOYHOCTb CEKBEHUPOBaHUS
HoBoro nokoneHus (lllumina) c ML P-cKpMHUHIOM
ONS BbISIBNEHMST BMPYCOB B Ha3odapuHrearnbHbIX
acnupaTax OT NauMeHTOB C OCTPbIMU MHPEKUMAMM
HWXXHMX AbixaTenbHbix nyten (HAM). beino ycraHos-
NEHOo, 4YTO pesynbTaTbl CEKBEHWPOBaHUSA eanHOO-
Gpas3Ho cornacytoTcs ¢ pesynsratamu MNLUP, ogHako
npy 3TOM CEKBEHMPOBaHME ObINo CMOCOBOHO Takke
BbISIBNATb CIlydan KOMHEKLUIA, YTO HE NOMy4anoch
¢ nomoulbto metoga lMUP [44]. WNccnepoBaHus 06-
pa3LoB M3 HOCOIMOTKN MOATBEPAMNM MpenmMyLue-
CTBa CEKBEHMPOBaHUSA B Ka4eCTBe ONArHOCTUYECKO-
ro MHCTPyMeHTa ANs MAESHTUMUKALUMN HOBbIX WIU
BapuaHTHbIX LUITaMMOB OaKkTepui, KOTOpble MOryT
ObITb ynyLLeHbl Npy BbinonHeHun MLP [45].
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TeM He MeHee CeKBEeHMPOBaHWE HOBOIO MOKO-
NeHVs noka MeeT psg orpaHnyeHni ons eeicTporo
BHELPEHNST B KITMHUYECKYHO MPAKTUKY B CPaBHEHMWM
C LUMPOKO pacnpoCcTpaHeHHbIM B KITMHUKE METO40M
MUP. ®uHaHcoBble 3aTpaThl Ha NPOBEAEHNE CeKBe-
HUPOBAHWS HEYKINOHHO CHWXalTCcA B MOcrnegHue
roAbl, 04HAaKO CTOMMOCTb MCCegoBaHUA Nnoka ocTa-
€TCS KIOYEBbIM OrpaHUYeHneM Afsi MacCoBOro
ncnonb3oBaHns Metoga. BaxkHbiM Bonpocom ocTa-
€TCs N BPeMS BbINOSIHEHMS NabopaTOpHOM YacTw,
HeobxoouMON AN CEKBEHUPOBaHUSA, Kak U caMoro
npouecca. A MMeHHO, BpeMsi OT nony4veHuns obpas-
LOB OO MOSyYeHWsi pesynbTaToB CEeKBEHWPOBaHMS
MOXET COCTaBMNATb OT OOHUX CYTOK 40 cemMun (MUHU-
ManbHO — 4yTb Gonee 20 4), 4YTO, KOHEYHO, MoKa
YTO MpeBbILLAET CKOPOCTb NOMyYeHUs pesynsraToB
MupP [46-48].

Bupom 8 kKoHmeKkcme xpoHu4eckol namosioauu
ObixamersbHOU cucmemb|

CuuTtaercs, yto ot 1/3 po 2/3 Bcex cnydvaes
o6ocTtpeHun XOBJ1 aBnstoTCS BUPYCHBIMM MO MPO-
WCXOXOEHVIO M MpeacTaBngaT cobon pesynbrart
CMOXHOTO MexXaHu3ma HapyLleHuin B MuKpobrnome
nerkmx [35, 49-53]. NccnepoBaHus ObixaTenbHbIX
nyten y naunerHtoB ¢ XOBJ1 nokazanu goctoBepHoe
yBenuyeHve BGaktepuanbHOM NNOTHOCTU Nocne pu-
HOBUPYCHOM UHpekumm [34, 54], 4TO Takke BbiABNSA-
NoCb U NOCre 3KCNepPUMEHTaNbHON PUHOBUPYCHOM
UHekummn [54]. B TO BpeMs Kak y 340pOBbIX Ntoaen
He Habntoganocb YCTOMYUBLIX U3MEHEHUA B MUKPO-
6uowme, B rpynne nauymeHtoB ¢ XOBJI 6bino obHa-
PYXXEHO 3Ha4YUTENbHOE YBEMNUYEHUE YUCIIEHHOCTU
Tuna Proteobacteria, B yactHocTu H. Influenzae, qe-
pe3 15 gHen nocne 3apaxeHnsa BUPYCOM.

Obpaluasch Kk 4aHHbIM MO MYKOBUCLMA03Y, CTa-
HOBUTCS SICHO, YTO PECNUPATOPHbIE BMPYCbl OYEHb
pacnpocTpaHeHbl Kak y AeTen, Tak U Yy B3pOCnbIX,
npuyemM uvaulle BCEro BbIABMSAKTCA PUHOBUPYCHI.
Bnnote go 2/3 Bcex obocTpeHun 3aboneBaHus
CBs3aHbl C BUPYCHbIMK areHTamun [55-58]. bonee
TOro, pecnupaTtopHble BUPYCbl 0bHapyxeHbl y 24 Y%
B3POCIbIX C MyKOBUCLMO030M, JaXe B Nepuopg, Knu-
HUYeckn cTabunbHOro TeveHus 3abonesaHus [59].

He Tak gaBHoO 66150 MccnegoBaHo B3aMMonen-
CTBME MeXAy BMPYCOM rpunna u MMKpobruomMom ye-

rfioBeka, B YaCTHOCTM Npv NaHAEMUM BUpYca rpunna
A H1N1 B 2009 r. u npu nokanbHbIX BCAbILLKaX BU-
pyca rpynna H7N9 B Asuun [60-65]. Tak, npn n3y-
YeHMN MUKPOBMOMA HOCOINOTKN B CPABHEHUN C KOH-
TPOMbHOM rpynmnow y 60nbHbIX TPMNNOM OTMEYarnoch
oonbluee cogepxaHus Pseudomonas, Moraxella v
Bacillus spp., B To Bpemsi Kak cogepxaHue Prevotella,
Veillonella v Neisseria spp. 6b1110 yMeHbLLEHO. Bno-
cneacteum [63] npu aHanu3e coctaBa MUKpobvoma
POTOMMOTKN B 3aBUCUMOCTU OT TSKECTU TEYEHWUS
rpynna H7N9 6b1no nokasaHo, YTo B LIENTOM Ans UH-
PEKLMOHHOIO npoLecca CBOWNCTBEHHO MOBbLILLIEHHOE
cogepxaHue Fusobacterium spp., B TO BpeMs Kak
pasBuUTUE BTOPUYHON OakTepmanbHOW WHMEKLMM
ObINo CBA3aHO € yBenuyeHvem baktepuanbHOro pas-
Hoobpa3usa n coaepxaHusa Actinobacteria spp. Okc-
nepuMeHTanbHble UCCNefOBaHNS Ha Mblllax MNO3BO-
NUAM NpegnonoXnTb, YTO BMPYC rpunna crnocobeH
BMMATb M HA MUKPOOMOM KULLEYHMKA C YMEHbLUEHU-
€M pa3Hoobpa3sns KuLevHbIx bakTepuii [64].

3akni4eHue

MTak, ypoBeHb 3HaHWIA O BUPYCHbLIX COOOLLe-
CTBax B AblXaTerbHbIX MyTAX HECOMHEHHO YBENU-
yuncs 3a nocnegHue 10 net. Pactywas 4OCTYNHOCTb
CEKBEHVPOBAHNS HOBOMO MOKOMEHUs, BEPOSITHO,
npvBedeT K OonblueMy WHTEPECY K UCCrefoBaHu-
SIM BMpOMa, M eCTb Hagexaa, YTO Ha HekoTopble
KIntoYeBble BOMPOChl ByayT AaHbl OTBETLI. BaxKHbIMM
BOMpPOCaMu, CBSI3aHHbIMWN C BUPOMOM AblXaTernbHbIX
nyTewn, CEerogHs sIBMsIOTCS:

a) HackonbKko CTabunbHbI BUPYCHblE COOOLLEe-
CTBa B NETKNX N BEPXHUX ObIXaTenbHbIX MyTAX U Ka-
KOBbI TPUITEPbI U3MEHEHWIA BUPOMA;

0) kakoBbl MaclTabbl U XxapakTep B3anMoaen-
CTBUSI Mexay Bupycamu, 6aktepusiMmm u rpubamu B
AbIXaTenbHbIX NYTSX;

B) KaKoBO BIUsIHME NPOTUBOBUPYCHOW Tepanuu,
BakUMHaUMM n doarotepanum Ha pecnupaTopHbIN
BUPOM;

) Kak pecnmpaTopHbIA BUPOM B3aUMOLENCTBY-
€T C BUPOMOM KULLIEYHMKA U OPYIMX OPraHoB.;

4) MOXHO N MOAYNMpoBaTb BMPOM IErkMX B
TepaneBTUYECKMX LIENSIX.
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