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AnnoTtanus. [Ipennaraemast MeTUIIUHCKAsT TEXHOJIOTHUSI MOXKET OBITH HC-
M0JIb30BaHa I IMarHOCTUKU MUKPOOPraHU3MOB, BO30yauTeneil MHGEKINHI, a TaKkxke
JUTSI KOJIMYECTBEHHOTO aHajn3a POJIOBOTO WJIM BHIOBOTO COCTaBa MHKPOOHBIX CO00-
miecTB, GOpMUPYIOMIMXCA B TKAHIX W OpraHax 4eiioBeka. B ocHOBe mMeTojia - BBICOKO-
TOYHOE OIpeesIeHne crenudUUecKuX MapKEePHBIX MOJIEKY, BXOASIIUX B COCTaB Kile-
TOYHBIX JIMIUJ0B MUKPOOPTaHU3MOB. BBICOKOUYBCTBUTEIBHBIN U CEIEKTUBHBIA METOJ]
ra3oBoil xpomarorpaduu — macc crnekrpomerpuu (I'’X-MC) no3BossieT 0JHOBPEMEHHO
M3MEPSTh KOHIIEHTpAIMU OoJiee COTHH MHUKPOOHBIX MAapKepOB HEMOCPEICTBEHHO B
aHAIM3MPYEMOM MaTepHalie: KpoBU, MOUe, OMoNTaTax U JPyrux OMOJIOTHYECKUX KU /I-
KOCTSIX U TKaHSX, a TakKe B HEOMOJOTUYECKUX MPo0ax, MUHYS CTaJUU MPEIBaAPUTEIh-
HOT'O MOCEBa Ha MUTATENbHbIC CPEJIbl UM MCMIOJb30BAHUE TECTOBBIX OMOXMMHUYECKHUX
MaTepuayioB. Pa3paboTaH aBTOMaTHYECKUN aJITOPUTM aHAJIM3a C TOMOIIBIO IITAaTHBIX
nporpamm ['X-MC, no3BOJISIOMIUX OMPEACTUTh YUCIECHHOCTh Oosiee 50 KIMHUYECKU
3HAYMMBIX BHUJIOB MUKPOOPTAaHMU3MOB B Marepuajie B T€YCHUE TPEX YacOB C MOMEHTA
€ro MOCTYIJICHUS B 1a00paTOpHIO.

JlaHHasi TEXHOJIOTUS TpeIHa3HaueHa Jisi Bpauyel-MHUKPOOMOJIOTOB U MOMKET
OBITH HUCITOJIb30BaHA B MUKPOOMOJIIOTUUECKHX JTa00paTOPUIX KIMHUK.
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1. BBEJJEHUE

[IpumeHsieMble Ha CETOIHSAIIHNAN JE€Hb B KIMHUYECKOW NMPAKTUKE METOABI OMPEIE-
JICHUSI MUKPOJKOJIOTUYECKOTO CTAaTyca, & TaKKe AUArHOCTUKUA MHPEKINI UMEIOT ompe-
JICJICHHBbIE OTPaHWYCHUST M HeAOCTaTKu. Hampumep, CymiecTBEHHBIM HEAOCTATKOM
KJIACCUYECKOT0 0aKTEPUOJIIOTMYECKOr0 HUCCIEOBaHUS, TOMUMO JTIOPOTOBU3HBI U JIJTHU-
TenbHOCTH (7-10 nHEl), ABIsSETCS HEBO3MOKHOCTh OLIEHUTh POJIb HEKYJIbTUBUPYEMBIX
MHUKPOOPTaHNU3MOB B MH(EKIIMOHHO-BOCTIAJIMTEILHOM MPOIECCE, MPEKIE BCErO — aHa-
spoboB. Mcrnonb3yeMblii B KauecTBE JOMOJHUTEIBHOTO K KIACCHYECKOMY HMMYHO-
CEPOJIOTHYECKUN METOJI SBJISIETCS HEMPSIMBIM, IMMOCKOJIBKY BBISBIISIET HE BO3OYUTENS, a
VMMYHHBIA OTBET Ha HEro, KOTOPbIA MOXET UMETh UHAMBUAYyaJlbHble Bapuanuu. M3-
BECTHBIC MOJIEKYJIIPHO-OUOIOTHYECKHNE METOIbI, IPU HECOMHEHHBIX MPEUMYIIIECTBAX -
MpsIMOE OTpeJieNIeHne BO30YAUTENS, BHICOKHE CHEU(UUYHOCTh U YYBCTBUTEIIBHOCTD,
YHUBEPCAIIBHOCTD, CKOPOCTh, BO3MOKHOCTb JUArHOCTUKUA XPOHUYECKUX U JIATEHTHBIX
MHPEKIMi — UMEIT TaKue CEepbEe3HbIE HENOCTAaTKH, KaK YacTble JIOXKHO-
MOJIOKUTEIIBHBIE PE3YJIbTATHl U HEBO3MOKHOCThH aJ€KBATHOW KOJIMYECTBEHHOW OLCHKU
(Persing, 1991; Fenollar et al., 2006; Muxaiinosa u ap., 2008).

N3 Bcero BhlIllIECKAa3aHHOTO BHITEKACT OYEBMJIHAS BOCTPEOOBAHHOCTH B HAJEK-
HOM KOJIMYECTBEHHOM DKCIPECC-METOJE JUArHOCTHUKUA HUCOAKTEpUO30B U Ompeese-
HUs BO3OyauTeNel HH(PEKIUN.

[To nHamiemMy MHEHHIO, TaKUM METOJAOM MOXKET CTaTh xeMoauddepeHuanms
MUKpOOpranu3mMoB ¢ noMmoupio I'X-MC, ocHOBaHHas Ha KOJWYECTBEHHOM ONpeelie-
HUW MapKEPHBIX BEIIECTB MUKPOOPTaHW3MOB (KUPHBIX KHUCJIOT, ajbJIETUI0B, CIIUPTOB
u crepuHoB). [Ipeqnaraemasi TEXHOJIOTUSL MO3BOJISIET HE TOJIBKO MPOBOJUTH MOHHUTO-
PHUHT 3THX COCIMHECHHM B 00pasiax, HO TaKXKE M PaCCUUTHIBATH YUCICHHOCTh MHUKPO-
OpraHu3MOB TOTO WJIM MHOTO TaKCOHa B oOpasiie. B 3TOM NMpUHIUMIIUAIBHOE OTIWYHE
METO/Ia, MPUIAIIEE €My KAYECTBEHHO HOBOE CBOMCTBO — BO3MOXHOCTh Pa3JIOKECHUS
CYyHEepHO3UILIMKA BCETO IyJia MUKPOOHBIX MAapKEPOB, YTO MO3BOJISET OIEHUTH BKJIAJ OT

Ka)KJIOTO U3 COTEH BHUJIOB MUKPOOPTaHW3MOB, MPUCYTCTBYIOUINX, HAIPUMED, B PeKau-

ax (Luckey, 1987; Suau et al., 1999).



[Ipennaraemelii MeToA ra30BOil XpoMartorpapuu, COBMEIIEHHON ¢ Macc-
cnekrpometpueit, (I'’X-MC) no3BosisieT 1eTeKTUPOBATh B UCCIIEAYEMbIX 00pa3ax Map-
KEPbI, KOMIIOHEHTHI KJIETOK IIMPOKOr0 CIEKTPa MUKPOOPTaHM3MOB HOPMAJIBHOM U Ta-
TOT€HHOM MUKPOOHMOTHI 4esoBeKa. MeTol SBISIETCS BHICOKOUYBCTBUTEIBHBIM, OBICT-
peiM (3 yaca Ha MOJHBIM LMK KCCIEAOBAHMS), YHUBEPCAIbHBIM, YKOHOMUYHBIM U
MMEET MMUPOKUI AUArHOCTUYECKUM crieKTp. OH JIerKko moAaaeTcsa CTaHAapTU3aLNN, IS
€ro peaju3aliy UCIOJIb3YIOTCS TOCTYIHbIE JIFOOBIM JTA00PATOPUIM XUMUYECKUE peak-
THUBBI M1 METOAMKH TPOOOIOATOTOBKH. MeETOI aBTOMAaTU3UPOBAH, YTO O0YCIaBIMBACT
npocToTy jaboparopHoit auarHoctuku. [Ipennaraemerit Meton I'X-MC obecnieunBaer
BO3MOXHOCTb JIETEKTUPOBATH OJHOBPEMEHHO MHOXECTBO MapKEpOB MUKPOOPraHU3-
MOB IIpU MPOBEJECHUHU aHaIM3a OJHOr0 oOpasla. /J[narHoctuueckue BO3MOXKHOCTU Me-
TOJA JJIS BBISIBJIEHUSI MUKPOOHBIX MAPKEPOB B KIMHUYECKUX MaTepuaiax MpeCcTaBisi-
oTcs nepcneKTuBHbIMUA. BHenpenue ['X-MC mo3BonsieT COKpaTUTh BpeMsS M CTOH-
MOCTh MCCIICJIOBaHUs, MUHYSI CTAJMU MOBTOPHBIX IMEPECEBOB MEPBUYHBIX KOJOHUH U
TECTOBBIX (PEPMEHTAIINI, KOTOPbIE OCOOEHHO CJIOKHBI, TPYJOEMKHU U JUTUTEIbHBI IS
aHa’poOoB. MeTo MO3BOJISIET HE TOJIBKO ONMPEEATh MapKEPHbIE BELIECTBA (KUPHBIE
KHUCIIOTHI, aJIbJICTUbI, CIUPTHl U CTEPUHBI) B YUCTBHIX KYJIbTYpaX MHKPOOPTAHU3MOB,
BBIJICIICHHBIX M3 KJIMHUYecKoro Matepuana (Beiant u ap., 1999), HO 1 BBISBIATH U KO-
JMYECTBEHHO OIPEIENIATh COCTaB MUKPOOHOIO COOOILECTBA, KOTOPBIM KPOETCs 3a Ha-

oopoMm MapkepoB koukpeTHO# poos! (White, 1988; Ocumos, Jlemuna, 1996).

2. IOKA3AHUSA K UCITOJB30BAHUIO TEXHOJIOI'MHU
ITokazanuemM K MPUMEHEHHUIO TEXHOJOTHH OIpEe/esICHUs KOJWYECTBEHHOTO CO-
cTaBa MUKpOOHBIX coob1iecTB MeTogoM I X-MC siBsiercs:
1) OnpeneneHrne MUKPOIKOJIOTHYECKOTO CTaTyca OpraHM3Ma W €ro OTKJIOHEHHH OT
TOMEOCTa3a;
2) BbIsiBICHHE WM YTOYHEHUE STHOJOTHH MH(EKIIMOHHO-BOCHIAIUTEILHOTO MPOIIeC-

ca TpHu JIO0BIX HO30JIOTHYECKUX PopMax 3a00JIeBaHUM B KIIMHUYECKOW MPAKTUKE;

OddexkTnBHOE UCTIOIF30BAaHUE METO/a B KIIMHUYECKON TUAarHOCTHKE BO3MOXKHO B Clie-

TYIOIIMX OTACICHUSX U IS CIASAYIOMUX TPy OOIbHBIX:



OTtnenenusi peaHuma-
MU ¥ HHTEHCHUBHOM
Tepanuu

Xupypruveckue otjae-
JICHUS

I'unexosiornueckue
OT/IeJICHUS

YpoJiorusi 1 aHAPOJIO-
rust

OT1aeieHus penpoayk-
UM ¥ IJIAHUPOBAHUS
ceMbH

Otnesienne racTpodH-
TepOJIOTHH

IIyabMoHOI0THS

JIOP otnenenus

Kapauosornueckue
OTeJICHUS

NMMmyHoJI0THA ¥ TeHe-
THKA
I'emarosorus

JlepmaToBeHepoJIOrus

6
Cernicuc, THOMHO-BOCHANIMTEIBHBIE OYark, JMXOPaJaKa HESCHOMN
3THOJIOTMH, MEHUHTUT, OaKTEepUypHs, MOJIMOPraHHas Hel0CTaTou-
HOCTb

WNHuexnus BcieacTBUEe XUPYPruuecKoro BMELIATENbCTBA, THOM-
HO-BOCTIAJIMTENbHAsT UHpEKLus, abclecchl MOYeK U MeYeHH, BOC-
NIAJIUTENbHBIE TIPOLECCHl PECIUPATOPHBIX OPraHOB, BOCIAJICHHUE
BHYTPEHHHUX IOJIOBBIX OPIaHOB, OKOTOBas MH(MEKIMs, raHIPEHa,
IIEPUTOHUT, CHAHOBUT

XpOHUYECKUM BarMHUT, HUCTUT, BOCHAJIECHUE MAaTKU U NPUIAATKOB,
KaHJIUJI03 UCTUHHBIN U JIOKHBIN

[Muenonedput, Oyie3HbI IUCTUT, YPETPHUT, MPOCTATUT, OPXHUT,
rOHOpes

MY)KCKOG H KCHCKOC 6601’[.]'[0,[[1/16, CBA3aHHOC C I/IH(I)GKI_[I/I}IMI/I I10-

JIOBBIX OpPTaHOB

CuHApOM pa3ApaKeHHOTO0 KHUIIEYHHKA, TacTPUT, AUCOAKTEPHO3
MPUCTEHOYHOU KUIIEYHON MUKPOOHMOTHI, uapes, 3amop, 00JIe3Hb
Kpona

MyKoBHCIIA03, TTHEBMOHUS, TYOEpKyye3, TUICBPHUT, JHXOpaaKa
HESCHOTO I'eHe3a

["aitmopuT, CUHYCUT, PapUHTUT, OTUT

DOHIOKApIUT, BPOXKJIEHHBIN MOPOK cep/ia, nHpeKIus B o0IacTu
XUPYPTUYECKOTO BMEIIATEIHLCTBA

MykoBHCIIMA03, CPEAM3EMHOMOPCKAsl CEMEWHass JUXOpajKa,
CIINJ (vH(EKIMOHHBIC TOCICACTBUS - BTOpPHYHAs WHGEKIINS),
aTUIHNYECKAs] THEBMOHHUS

ActuTt, mucOaKkTepro3, CIOHTAHHBIN OaKTepUaTbHBIA IEPUTOHUT

ereBaﬂ 6OJ'I€3HI>, aToIIMYeCKas JK3€Ma, C€60p65{, OHUXOMHKO3,
ncopuas, ICpMaTUTEI HEsICHOM 9THOJIOI'MH, CI/I(l)I/IJ'II/IC

3. MIPOTUBONIOKA3AHUSA K MNPUMEHEHUIO TEXHOJIOI'MU

[TpoTuBonoka3anunii k npuMenenuto metona I'’X-MC Her.

4. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TEXHOJIO-

I'mn



4.1. MaTtepuaJibl HccJIeJ0BaHHsA, OTOOP P00, UX XPaHeHHe
U TPAHCHOPTHPOBKA

MatepuaioM JUisl UCCIIEIOBaHUS B KIIMHUKE CIIy>KaT KPOBb, CIIFOHA, MOYa, JIUKBOP,
CUHOBMAJIbHAS WMJIM aCLUUTHYECKasl KHUJIKOCTb, MOKpPOTa, Ma3Ku W3 3€Ba, HOCOBBIX U
CIIyXOBBIX MPOXOJOB, CEKPETHI IOJIOBBIX OPraHOB, OMONTAThl M SKCCYAAThl TKAHEH,
CMBIB C KOXH - B 3aBUCUMOCTH OT KOHKPETHO pEIIaeMOM 3aJauH.

OOpa3Lpl OMOJIOTUYECKON KHUAKOCTH WM TKaHU 00padaThiBalOT Cpa3y WM 3aMoO-
PAKUBAIOT U XpaHAT npu - 5/ -18 °C B cirydae, Korja HEMEJICHHBINM aHATN3 HEBO3MO-
xeH. JlomyckaeTcsi TpaHCIOPTUPOBKA MPOO MPU HOPMAJIbHOM TeMIlepaTrype B TEUEHUE
OATH 4yacoB. Jlomyckaercs NIUTENbHOE XpaHEHHE B BBICYIIEHHOM BHJE MPU HEOOXO-
JTUMOCTH JAJIbHEW TPAHCIOPTUPOBKHU WM MEPECHUIKM MPOOBI MO MouTe (BBHICYIINBATH

npu Temrneparype 70-85 °C).

4.2. CpeacrBa u3MepeHHid, CTAHaPTHBIE 00Pa3Ubl U PEAKTUBBI

JUi pa3zpabOTKH METOAA HCIIOJIB30BAJIUCH CIIEAYIONee 000pYIOBaHUE U PEAKTHUBbI

O6opynoBaHue ®dupma Crpana | Ne B I'ocpeectpe
Xpomaro-macc-ciektpomeTp AT Agilent CIIA | Per.ymocToBepeHue
5973 (ra3oBbIit xpomarorpad ¢ macc| Technologies M3 P® Ne2001/978
CEJICKTUBHBIM JIETEKTOPOM cepuitHor Inc.

BBIITyCKa
Tepmocrar TDB-120 Biosan JlaTBus | Per.ynoctoBepenue
@dC No2005/519
CucreMa MIHTCHCHBHOTO BCTpsxu- | Biosan JlatBus | Ceptuduxar coot-
Banus Vortex V-1 plus, BETCTBHSI
Ne POCC
LV.A546.B67098
Ho3aropsl nunerounbie Jlennuner | 3AO Tepmo | PO Per.ynocroBepenue
Jlurutan nepeMeHHoro oowvema (2- | @umep Caii- No ©CP
20; 10-100 u 100-1000 mxm) eHTH(UK 2007/01432
Jlo3aropel nunerouyHele mnepeMes- | 3AO Tepmo | PO Per.ynocroBepenue
Horo oObema Jlennuner Komnop | @umep Caii- Ne ©CP
(20-200 mx) eHTU(DUK 2007/01433

Texnomnorus otpaboTana Ha xpoMmaro-macc-crekrpomeTpax AT 5973 D dupmbr
Agilent Technologies, CIIIA, u ananornunsix npudopax ¢upm Shimadzu (SAnouus) u

Micromass (BemukoOpuTaHus) COCTOSIIMX M3 COOCTBEHHO MaccC-CIIEKTPOMETpa, CO-



€IMHEHHOTO C HUM XpoMaTorpada, CUCTeMbl BaKYyMHOW OTKAa4KU U CHUCTEMBbI
yhpaBiieHus], coopa u 00pabOTKU NaHHBIX. JJig peanu3anuu MeTo/la MPUHIUITHAIBHO
HeoOxoaumo, utoosl I'X-MC cuctema obecrieunBana paboTy B peKMME CEIIEKTUBHBIX
HOHOB (CMHOHUMBI Macc-pparmenTorpadus, Single lon Monioring).

Macc-crekTpoMeTp KBaApYMoOJIbHBIN ¢ auanazoHom macc 2-1000 aem, umeer
paspemiaronryro cnocodHocts 0,5 aem Bo BceM paboueM auanazoHe. HyBCTBUTEIbHOCTh
npubopa 50 nr mo MeTuiI-cTeapaTy B peKMMe HENPEpPhIBHOTO CKaHUPOBaHUS U | mr. B
pPEXKUME CEIEKTUBHBIX HOHOB.

JUIst aHaJIM3a UCHOJIB3YIOT KBAPLIEBYIO KAIMJUISPHYIO KOJIOHKY C HETOJBHKHOMN
dazoit HP-5 ms.

Jlist oOcueTra JaHHBIX Ha NEPCOHATBHOM KOMIIBIOTEpE pa3padOTaH aaropuTM
(Ocumos I'.A. Crioco0 ompejeneHuss poaoBoro (BHIOBOr0) COCTaBa aCCOLMALUN MHK-
poopranu3moB./Ilatent PO Ne 2086642. C12N 1/00, 1/20, C12Q 1 /4, 24.12.1993.),
KOTOPBIH MOXHO HcIoyib3oBaTh Ha PC kiacca He Hipke Pentium 1. [[ns ycraHOBKHU U
onepupoBaHus nporpamm oopadotku nanHbeix I'’X-MC ananusa kinaccoB C u D (t.e., Ha
HOBEHIIMX MoJensix npubopa - 1998 r. u nanee) He0OX0AUMO HATMYUE ONEPALUOHHOM
cuctembsl Windows 2000, XT wiu NT.

VYka3aHHbIE CPEJICTBA U3MEPEHUN U PEAKTUBBI MOT'YT OBITh 3aMEHEHbI aHAJIOT Y-
HBIMH, METPOJIOTHYECKUE XAPAKTEPUCTUKHN KOTOPBIX HE XYK€ MPUBEICHHBIX.

DKCIUTyaTalyio XpOMaTO-MacCc-CIIEKTPOMETPA OCYLIECTBISIOT B COOTBETCTBUU C

MPUJIAraeMbIMU K IPUOOPY TEXHUYECKUM ONMMCAHUEM U HHCTPYKLUEH.

5. OMUCAHUE MEJUIIMHCKOMN TEXHOJIOT U

['azoBast xpomatorpadus B coyeranuu ¢ Macc-crekrpomerpueii (I'X-MC) mo-
3BOJISIIOT MOJYYHUTh YHUKAJIBbHYI0 UH(OPMAIMIO O COCTaBe OCOOBIX MOHOMEPHBIX XU-
MHUYECKIX KOMIIOHEHTOB MUKPOOHOM KIJIETKH, XapaKTEPHBIX JJISl T€X MU UHBIX TaKCO-
HoB (Bergey’s Manual of Systematic Bact., 1984; Stead et al., 1992; BeiianT, 1999)
OTU KOMIIOHEHTHI (MapKepbl) MOTYT OBbITh ONpPEAETIEHBI CPEAU IPYTHX XUMHUUECKHUX CO-
CTaBJIAIOIIMX CyMMapHON OMoMacchl OMOJIOTMYECKUX OOBEKTOB M HCIIOJIb30BAHBI IS
JICTEKTUPOBAHUS MUKPOOPTaHW3MOB COOTBETCTBYIoMIero pona wiu suma (White, 1988;

Typosa, Ocunos, 1996; Osipov, Turova 1997)



IPOLEYPbl BBICIIUX JKUPHBIX KHUCIOT M3 MOJJIEKAIIEr0 MCCIEAOBaHUIO o0pasia, Ux
paszfenieHus: Ha XpoMmarorpade B KanWUIIPHONH KOJIOHKE BBICOKOTO pa3pelleHus U aHa-
JM3a COCTaBa B JMHAMUYECKOM PEXHME Ha macc-criekrpomerpe. [lockonbky xpomaro-
rpad coeAMHEH B €JMHOM MPUOOPE C MACC-CIIEKTPOMETPOM U CHAOKEH KOMIBIOTEPOM
C COOTBETCTBYIOIIUMHU MPOTPaMMaMH aBTOMAaTHYECKOTO aHaim3a U 0OpabOTKH JaH-
HBIX, caM TIpoliecc aHaiu3a 3aaumaeT 30 MUH, a C y4eTOM BpEMEHH MPOOONOIrOTOBKU
U pacueTra JaHHBIX - He Oosee 3 yacoB. Ero pe3yiabTaToMm sBISETCS KOJIMYECTBEHHOE

OIIPCACIICHUC COCTaBa MUKPOOPIraHU3MOB.

3HAQYUMBbIX MHUKPOOPraHHM3MOB XOpPOIIO H3Y4YCH, IMOKa3aHa €ro BOCIIPOMU3BOAWMOCTD,

CYTI) daHajin3a COCTOHUT B IIPAMOM H3BJICUCHHU C ITIOMOIIBIO XUMHYECKOM

K HaCTOoAMCMY BPCMCHH COCTAaB KHUPHBIX KHCIIOT OOJBLIIMHCTBA KIMHHUYECKH

olLleHEeHa poio- 1 Buaocnenuduunocts (Tadm. 1).

Tabumua 1. Beicine )KUpHBIE KUCIIOTHI albJAETH/IBI U CTEPUHBI B COCTABE KIETOYHOU

CTEHKH C OTHECEHHMEM K MHUKpPOOpPraHM3MaM, Y KOTOPBIX OHU HauOoiiee
4acTO BCTpeUaroTcs (BEIIeCTBa MPUBEACHBI B IOPSAJIKE BO3pACTaHUS yUCa
aTOMOB YIJIEpOJa B LIEMH MOJIEKYJbI, YTO COOTBETCTBYET Xpomarorpadu-

YECKOMY BPEMEHH YIEP>KUBAHUS)

Ne  |O6o3nauenne*| Ha3panme Muxpoopranusmsl
7KupHble KHCI0THI
1. Cl10 JlexaHoBast p. Streptococcus
3. i11 M30yHexaHoBas p. Xanthomonas,
4. C12:0 JlaypuHoBast p. Arcobacter,
6. iIC12 W3omayprHoBast B. Peptostreptococcus anaerobius
7. iC13 W3otpuiexaroBast BB. Stenotrophomonas maltophilia, Bacillus subtilis,
8. al3 AHTEN30TPHJICKAHOBAS B. Bacillus cereus, p. Brevibacterium
9. 13:0 Tpunexanosas p. Selenomonas
10. i14 V3omupricTiHOBas pp. Streptomyces, Bacillus, akmunobaxmepuu
11 14:1A9 9,10- TeTpanerieHoBas p. Clostridium, B. Streptococcus pneumoniae
12. 14:1A11 11,12-retpanerieHoBast pp- Simonsiella, Nocardia, B. Kingella kingae
13. 14:.0 MuprcTHHOBas pp. Lactobacillus, Helicobacter, Campylobacter,
Streptococcus, Clostridium
14. 2Mel4d 2-MeTuII-TeTpaziekatHoBas | B. Mycobacterium gordonae
15. i15:1 M3oneHTaneneHoBast p. Flavobacterium
16. 15:1A9 9,10-neHTanerneHoBast BB. Clostridium propionicum, Bacteroides
hypermegas
17. i15 HM3oneHTaaexaHoBast pp. Propionibacterium, Bacteroides
18. alb Anremsonenranekanosas | pp. Staphylococcus, Bacillus, kopuredopmrbie Gak-

TEpUU
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19. 15:0 IlenTanexanoBast. BonbIMHCTBO BUIIOB MHKPOOPraHH3MOB, _Mymopﬂmﬁ
KOMITOHEHT, pp. Selenomonas, B.Clostridium
sporogenes, Bacteroides succinogenes, Bact.
ruminicola, Pseudomonas stutzeri

20. 116:1 H30rekcajierieHoBas p. Desulfovibrio

21. | 16:1A7 7,8-rekcanierieHoBast B. Clostridium ramosum

22. | 16:1A9 9,10-rekcanernieHoBas BonbIIMHCTBO BUI0B MUKPOOPTaHH3MOB

23. | 16:1A11 11,12-rekcazereHoBas p. Ruminococcus

24, | i16:0 V30onabMUTHHOBAS pp. Streptomyces, Nocardiopsis,

25. | 10Mel6 10-metunrekcanekanoBast | . Rhodococcus

26. | 16:0 [NansmuTHHOBaS BonbIIMHCTBO BHJIOB MUKPOOPTaHH3MOB

27. | 117:1 M3ornienTaaerieHoBas B. Campylobacter mucosales

28. | 1711 I'errrazerieHoBast p. Mycobacterium, B. Candida albicans

29. | 1170 W3orenrajiekaHoBas pp. Bacillus, Propionibacterium, Prevotella

30. | al7:.0 AnremsorenTanekanoas | pp. Corynebacterium, Bacteroides, Nocardiopsis,
Nocardia

3L | 17cyc [ lukriorernraieKaHOBasI cem. Enterobacteriaceae

32. | 170 I'enrayiekanoBast BonbIMHCTBO BUI0B MUKPOOPTaHM3MOB, MHHOPHBIN
KOMITIOHCHT

33. 18:4 OKTazjeKareTpacHOBast HekoTopbie rprObl 1 Ipoxokn

34. 18:3 JlaroneHoBas ["puOBI 1 TPOXOKH

35. 18:2 JluroneBast ["puOBb1, APOROKH, IPOCTEHIIINE

36. 18:1A9 OnevHoBast Bce opranmsmbl

37. 118:1H B. Enterococcus faecalis

38. 18:1A11 [{uc-BakiieHOBast pp. Lactobacillus, Streptococcus, Pseudomonas,
B. Cardiobacterium hominis

39. 18:0 CreapuHoBast MHorre MUKpOOpraHU3Mbl

40. i18 W3ookTaiekaHoBas pp. Peptostreptococcus, Bifidobacterium,
Nocardiopsis, s. Bacillus subtilis, Clostridium
difficile

41. 10Mel8 10-metun-okrasexkadosas, | pp. Mycobacterium, Nocardia; Bs. Corynebacterium

(TybepkynocteapuHoBast) | bovis, C. rp. xerosis, C.urealyticum,

42. | 11Mel8:1 11- p. Afipia, B. Helicobacter mustelae

MCTHJIOKTAACIICHOBAsL

43. 19cyc [ MKIIOHOHAIeKaHOBasT pp. Lactobacillus, Enterococcus, Pseudomonas,
Brucella, Campylobacter, cem. Enterobacteriaceae,
B. Helicobacter pylori

44, i19 M30HOHAIeKaHOBAs BB. Bacillus subtilis, Bacteroides hypermegas

45, al9 AHTen30HOHajIeKa-HoBast | p. Staphylococcus

46. 19:0 Honanexanosast pp. Nitrobacter, Bacillus, Serratia; 8. Burkholderia
cepacia

47. i19:1 H30-HOHA€EIIEHOBAst p. Afipia

48. 20:1 Diiko3eHoBas BB. Propionibacterium jensenii, , Streptococcus
thermophilus, St. salivarius, St. mutans,

p. Actinomyces

49. 20:0 Oiiko3aHOBast p. Actinomyces

50. 20:1A11 11-»iiko3eHoBas B. Streptococcus mutans

Sl 21:.0 BereHopast p. Francisella

52. 22:6 Jloko3zarekceHoBast TpUOBI, SYKapHOTHI

53. 22:0 Jloko3aHOBas p. Francisella

4. C22:4 ApaxuoHOBask KUCJIOTa IIpocreiimie 1 BbICIINE OpPraHu3Mbl

55. 24:0 Terpaxo3zaHoBas p. Francisella, Mycobacterium, MuxposykapruoTs
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56. 25.0 ITentako3aHoBast MHUKpPOIYKapHOTBI
57. 26:0 I"excako3aHOBas p. Mycobacterium, MHKpOIyKapruOThI
I'uapoKCHKHCTIOTHI

58. 3h10 3-rUIpOKCHIICKAHOBAS Bordetella pertussis, B. parapertussis, Pseudomonas
syringae, Ps. alcaligenes, Ps. stutzeri, Ps. mendocina,
p.Comamonas

59. 2h10 2-TUIPOKCHICKaHOBasI p. Pseudomonas

60. 3hill 3-I'UIPOKCUH30- B. Stenotrophomonas maltophilia,

YHICKaHOBAsA
61. 2hill 2-TUIPOKCHU30YH ICKa- B. Stenotrophomonas maltophilia,
HOBast

62. 3h12:1 THIPOKCHIO/IEIICHOBAs B. Pseudomonas aeruginosa

63. 3h12 3-TUIPOKCUITAYPUHOBAS pp. Acinetobacter, Pseudomonas, Vibrio; Neisseria,
Moraxella, Arcobacter, Eikenella, Suttonella, Kingella

64. 2h12 2-TUJIPOKCHIIAYPHHOBAST BB. PS. putida, P.aeruginosa, pp. Acinetobacter,
Alcaligenes, Bordetella

65. 3hil3 3-T'HUIPOKCUH30- B. Stenotrophomonas maltophilia,

TPUIEKAHOBAsI

66. 3h13 3-rupokcuTprzeKadoBas | P. Selenomonas; . Bacteroides hypermegas,

67. 3h14 3-ruppokcumupucturoBast| pp. Alcaligenes, Fusobacteriun, Haemophilus,
Wolinella, Campylobacter, Neisseria, Burkholderia,
cem. Enterobacteriaceae

68. 2h14 2-runpokcumvuprcturoBas| pp. Alcaligenes, Salmonella

69. 2,3hil4 2,3- T U IPOKCHU30TET- p. Legionella

paaeKaHoBas
70. 3h15 3-TUIPOKCH- B. Bacteroides ruminicola
TICHTAaACKAHOBAas1
71. 3hil5 3-runpokcumsonentane- | pp. Flavobacterium, Prevotella, B. Bacteroides
KaHOBAas melaninogenicus,
72. hil5 2-THJPOKCUN30- p. Flavobacterium
TICHTAaACKAHOBAas1
73. 3hal5 3-TUIPOKCUAHTEH30- B. Bacteroides ruminicola
TICHTAaACKAHOBAas1
74. 3h16 3-ruapoKcu- pp. Erwinia, Brucella, Bacteroides, Wolinella,
MATBMUTHHOBASI Cytophaga, Flexibacter, Fusobacterium, Bordetella;
Burkholderia, P. pseudomallei, 8. Campylobacter fe-
tus, C. sputorum, C. fecalis
75. 2h16 2-THJIPOKCH- p. Flexibacter; Alcaligenes, Be.Burkholderia cepacia,
HaJIbMATHHOBAS Ralstonia pickettii (2h16:1), kierku smurenys, criep-
MU U IPYTU€ 3yKapUOTUYECKUE KIIETKU

76. 3hil6 3-TU/IPOKCUH30- p. Riemerella
TAJIbMUTHUHOBAasA

7. 3hil7 ['mapoxcnmso- pp. Bacteroides, Flavobacterium, Cytophaga,
TeNTaIcKaHOBast Riemerella

78. 2hil7 2-runipoKcum3o-TenTanae- | p. Bacteroides
KaHOBast

79. 3h17 3-ruapokcu- BB. Bacteroides ruminicola, B. thetaiotaomicron
TClTaICKaHOBas

80. 3hal7 3-THUIPOKCHAHTEN30- B. Bacteroides ruminicola
TrelTaJcKaHOBas

8L 10h18:1 10-rumpoxcu- B. Clostridium perfringens

OKTaACLICHOBAA
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82. 3h18 3-runpokcucteapuHoBas | pp. Francisella (F. philomiragia), Brucella,
Achromaobacter, 8. Helicobacter pylori
83. 2h18 2-runipokcrcreapuHoBast | [Ipocreiinme
84. 10h18 10-ruppokcucreapunoast | B. Clostridium perfringens
85. | 9,10 epoxyl8 | 9,10-smoKcHOKTazIEeKa- B. Pneumocistis carinii
HOBast
86. 3h20 3-ruzpokcudiikozanoBast | B. Chlamydia trachomatis
87. 3hi20 3-TU/IPOKCUH30- B. Chlamydia trachomatis, p. Legionella
SHKO3aHOBAsI
88. 3h22 3-ruzpokcuoko3anoBas | B. Chlamydia trachomatis
Crmprsl
89. 16alc N-TaTbMUTHHOBBIHA p. Moraxella
90. | 18alc,2-OH | CreapuHoBsiii, 2-OH p. Mycobacterium MAIS,
n18 — Moraxella
oL 20alc N-3HKO3UIIOBBII p. Mycobacteria
92. 2h20alc 2-OKCHHKO3UIIOBBII B. Mycobacterium tuberculosis
93. 2h22alc 2-OKCHIOKO3HIIOBBIH B. Mycobacterium xenopii
94, 2h24alc 2-OKCHUTETPAKO3HIIOBBII Mycobacterium
95. 2h26alc 2-OKCHTCKCAKO3MIIOBBIN Mycobacterium
AJBaeraabl:
96. 12a JlayprHOBBII p. Butyrivibrio
97. 13a TpuiekaHOBbIH p. Butyrivibrio, Selenomonas
98. il4a M30MHPHCTUHOBBII pp. Bifidobacterium, Butirivibrio
99. 14:1A9a 9,11-teTpayiericHOBBII p. Butyrivibrio, .Clostridium fimetarum
100. 14:1A11a 11,12-retpanerienoBbiii | p. Butyrivibrio,s.Clostridium fimetarum
101. 14a TerpanekaHOBBIit pp. Butyrivibrio, Bifidobacterium, Spirochaeta,
102. i15a H3omneHTaiekaHOBbIi pp. Butyrivibrio, Lactobacillus (rumen),
Propionibacterium
103. al5a AnTensoneHTasiekaHoBbIi|  pp. Butyrivibrio, Eubacterium, Frigoribacterium,
B. Propionibacterium freudenreichii
104. 15:1a ITenTaneneHoBbII p. Butyrivibrio
105. 15a IenTaekaHOBBII p. Butyrivibrio
106. 16:1A9a 9,10-rekcanerieHoBast pp. Butyrivibrio, Selenomonas, Lactobacillus,
Eubacterium, Mobiluncus, B. Peptostreptococcus
anaerobius
107. 16:1A11a 11,12- rexcanenenosbni | B.Clostridium fimetarum
108. 16a [TanbMUTHHOBBII B. Clostridium fallax, pp. Lachnospira, Butyrivibrio,
Lactobacillus
109. i17a M3orenTaneKaHOBBIA B. Propionibacterium freudenreichii
110. al7a AHTen3orenTaziekaHoBblii| p. Eubacterium, B. Propionibacterium freudenreichii
111. 17cyca [uxorenranexadoseii | p. Clostridium
112. 17a I'entagexaHoOBbIN p. Lactobacillus (rumen)
113. 118a W3ocTeaprHOBbIi pp. Eubacterium, Lachnospira, Butyrivibrio,
Bifidobacterium, Selenomonas, Mobiluncus,
B. Clostridium butiricum
114, 18:1a OKTaIeIeHOBbII pp. Eubacterium, Clostridium
115. 18a CTeapuHOBBIN B. Clostridium thermocellum
116. al6a AnremsonanmsmutrroBbii | BB. Clostridiun acetobutilicum, CI. butiricum
117. 19cyca [ [MKITOHOHAIeKAHOBBIH p. Lactobacillus
118. 19a HonanexaHoBbIit B. Clostridium turobutiricum

CrepuHbl
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119. Konpocranor - xonecra- | p. Eubacterium
HOJT
120. X0omnecTeH oI Ipocroii repriec
121. XomecTaIueHOH [{uromeranoBupyc
122. I[THeBMOLIHCTEPOIT BB. Pneumocystis carini, P. hominis
123. Kammecrepon MHKPOCKONMYECKHE TPUOBI
124, Dprocrepor pp. Aspergillus Mucor u zip., comeprkaliie 3procrepo
125. Curocrepon, B-cuto- MWUKPOCKOIMYECKUE TPUOBL, pACTCHHS
cTepoI
126. XoJecTepuH IIpocreiinmie 1 BbICIIINE OPraHU3Mbl

* - O6o3nauenus Bemects: 17:1 - 17- yucno aromMoB yrieposa, nudpa mocie ABOETo-
YU - YACIIO JBOUHBIX CBSI3€H; N - OKCUKHUCIIOTA; a,1 - B HA4YaJie 03HAYaeT Pa3BETBICHHE;
CYC - nukJonponaHosas kuciora. Hampumep, hal7 - 3-okcu-anrensorentaaekaHoBas
KHCJIOTA.

**- uMmeercs B BUIY 3-OKCUKHCIIOTHI, €CJIM HE YKa3aHO MOJIO0KEHUE TUAPOKCUIIA

5.1. loaroroBka MpoobI K XpOMAaTO-MACC-CIEKTPOMETPHYECKOMY AHATU3Y

5.1.1. O6mas cxema Npo6ONMOArOTOBKH

[IpoObI BICYIIMBAIOT C T0OABIEHHEM PABHOIO 110 OOBEMY KOJIMYECTBA METAHOJA
u nojBepratot kuciomy metanonusy B 1M HCl B meranone. MeTtaHonu3 npoBOAST B
0,4 mu peaktuBa Ha 10 —15 Mr cyxoro ocratka (40 MK 11eJIbHOW KpOBH) B TeUeHHE |
gaca npu 80°C. Ha sToit cTanuu npoucxXoauT OCBOOOXKIECHNE KUPHBIX KUCIOT U ajlb-
JETUJI0OB U3 CIIOKHBIX JIMIHI0B MUKPOOPTAHU3MOB U JIPYTUX KIETOK KUIKOCTH B BUJE
METHJIOBBIX 3(UPOB U JUMETHIIALeTaNeld. DTH KOMIOHEHThI 3KCTPAarupyloT TeKCaHOM
(400 MKI1) B TCUEHHE 5 MHH, TCKCAHOBBIN IKCTPAKT BBICYIIUBAIOT, @ CYXOH OCTaTOK 00-
pabatbiBatoT 20 mMxa N,O-Ouc(Tpumernn-cuini)-TpudropaneramMuaa B TedeHue 15
MuH 1ipu 80°C a1 MOoyYeHUs: TPUMETHIICUIIUIBHBIX 3(UPOB OKCH-KUCIIOT U CTEPOJIOB.
K peakumonnoi#t cmecu 3¢gpupoB go0aBnsaoT 80 MK rekcaHa u 1-2 MKJI pacTBOpa BBO-

14T B nHKekTop I'X-MC cucremsl.

5.1.2. PekoMenaanum no o6padoTke pasHbIX KIMHUYECKHUX MPOO

5.1.2.1. KpoBb, c/110HA, JIUKBOP
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KpoBb u3 manelia unm u3 BeHsl) B konudyecTBe He MeHee 100 Mk oTOu-
patoT B poOupky ¢ renapuHoM uinu DTA (muTpar He peKOMEHIYeTCs) U MOMEIIAIOT
B XOJIOAWJIbHUK. {7151 aHanu3a LenbHYI0 KpOBb B KoynuecTBe 40 MK NUIETKON mepe-
HOCAT B BHAJI, EMKOCTBIO 1,5 MJI, C 3aBUHUYMBAIOLIENCS KPBILIKON ¢ TEQPIOHUPOBAHHOM
MPOKJIAIKOI, MOCYIMBAIOT (IIPU CHATOM Kpblke) B TepMoctare npu 80 C ¢ 1o6asiie-
HueM 40 MK MeTaHoJa JJIs YCKOPEHHs CylIKH. JIMKBOp WIIM CIIIOHY /Ui aHanu3a Oe-
pyT B KosmuecTBe 80 MKJI U MOJCYIIMBAIOT ¢ JoOaBiaeHneM 80 Mk metaHosna. K 3aryc-
teBmiel pobe nmpuauBaroT 400 Mk 1M CONSHOM KUCIOTH B METAHOJIE, 3aBUHINBAIOT
IIOTHO KPBIIIKOH ¥ MOABEPraioT KucaoMy Meranousy npu 80 C B Teuenne 1 gaca. K
OXJIAKJCHHON peakMoHHOM cpene nooasisitoT 300 Hr cTaHaapTa (IeHTepOMETUIIOBBIM
3(¢Up TPUAEKAHOBOW KUCIIOTHI), pACTBOPEHHOI'0 B I€KCAaHE. 3aTeM MPOBOAST IKCTpaK-
o 1ByMs nopuusmu 1o 200 MKJI rekcaHa, BCTPSIXHYB CMECh Ha BOPTEKCE U MO3BOJISS
el OTCTOSTCS B TEUEHHE 5 MHUH IPU KOMHATHOW Temiieparype. OObeIMHEHHBIN KC-
TPaKT NEPEHOCAT B YUCTBIA BHAJI, BBICYIIMBAIOT 5-7 MuH npu 80°C U CyXoM OCTaTOK
oOpabatsiBatoT 20 Mk N,O-Ouc(TpumeTwiicunni)-TpudropaneraMmmuia, B TeueHue 15
muH npu 80°C mpu  3akpbITod Kphiiike. K peakunoHHO cMecu n100aBisitoT 80 MK
reKcaHa W, Mpy aHaJIu3€ C MCIOJb30BaHUEM ABTOCEMILIEPA, MEPEHOCAT CMECh B KOHU-
YECKYIO0 BCTaBKY, KOTOPYIO ITOMENIAIOT B TOT K€ BUAJ, B KOTOPOM MPOBOAMIINA CUIHIIN-
pOBaHuE, U 3aBUHYMBAIOT €0 IJIOTHO KPBIIKOW. B Takom Buae nmpoba nmpurogHa ass
aHaJIM3a B TEUECHUE HEJENH, €CJIM OHA TEPMETUYHO 3aKPBITA, U HE IIPOUCXOIUT €€ UCHa-

penust. [Ipu pyaHom BBOjie TpoOBI KOHMUYECKasl BCTaBKa HE HY)KHA.

5.1.2.2. Moua
IpoGy BeicTauBatoT ipu 5 C 110 Beinenenus ocaaka (1 yac u Gonee). Ocagok ¢
MUHUMAaJIbHBIM 3aXBATOM MOYHU MEPEHOCST MUMETKOW B HEBBICOKHMM OIOKC (TUTENb, XU-
MHYECKHI CTakaH) M yrapuBaroT npu Temmeparype 80°C ¢ qobaBieHHEM TaKOTO KeE
o0beMa MetaHona. Eciu ocaok He oOpa3yercs, Ha aHaiau3 OepyT 3 MJI MOYM U yIapu-
BAIOT JI0 BSI3KO-)KUJIKOTO MJIM CYXOTr'O COCTOSIHMS. 3aTe€M B COCYJ, I'Jie MPOBOJIMIM yIia-

puBaHue, BHOCIT MukponuneTkor 0,6 mi 1 M HCI B MeTaHosie ¥ TOM XK€ MUKPOITUIIET-
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KOI cocka0nIMBaIOT 0CaZ0K co 1Ha cocyaa. [lepeBens ero Bo B3BeCh, IEPEHO-

CAT B BUAJI U ITOABCPIratOT KUCJIIOMY MCTAHOJIN3Y, COIVIACHO IIPOTOKOJIY AJIsI KPOBH.

5.1.2.3. MokpoTta, rHOiiHbIi IKCCYAAT, BATHHAJIBHBIH CEKPeT, IAKYJIAT.

OTH U Jpyrue TyCcThle CyOCTaHIMU TOTOBAT K aHAJIM3Y TaK K€, KAK KJIIETKH KPOBH
- noacymuBaloT 100 Mk mpoObl (BCio MpoOy) M MOJABEPraroT KUCIOMY METaHOJIU3Y
(cm. 4.3.2.1)).

5.1.2.4. buonTaTbl TKAHEN.

Meranonu3 6GMONTATOB TKaHEH (COeNMHUTENbHAS TKaHb, YMUTEIUNA - B KOJIHYE-
ctBe 4-8 mr, mbimieyHast Tkanb — 40 mr), npooadar B 0,4 mi 1M HCI B Metanone nipu
80°C B Teuenue yaca. OOpazell TKaHU NMPEABAPUTEIBHO TOMOTEHU3UPYIOT PacTUpPaHU-
€M B CTynkKe. /[arbHEHIne onepamnuu NpoBOASTCS B TOM K€ MOCIEI0BATEIBHOCTH, YTO

U TIPU IPUTOTOBJICHUU TIPOO KPOBH.

5.1.2.5. Ma30k ¢ OBEPXHOCTH KOKHU

TpancnopTHON cpeaoil MUKpOOPTaHHW3MOB, OOMTAIOIIMX B MOPax U HA MOBEPX-
HOCTH KOXH, fBJISIETCS KOXHOe cano — ceOyM. Ero orOupator BaTHbIM TaMIOHOM Ha
IITOKE, UCTIONb3YIOIUMCS I B3SITHSI Ma3KOB MPU MUKPOOHOJIOTMYECKOM HCCIe0Ba-
HUM, U XpaHIT NpPU KOMHATHOW TeMIIepaType B CyXOM COCTOSIHMM 0€3 TpaHCHOpPTHOU
Cpelbl HEONpeneJeHHO A0Aro a0 aHanu3a. CeOyM CHUMArOT KPYTrOBBIM JIBHXKEHHEM
BEPXYIICYHON YaCTH TAMIIOHA C y4aCTKa KOXKH 3-4 cM’. 3aTeM ro0BKY TAMIIOHA CHH-
MaroT U MEPEHOCIT B BUAN JIJISl KACJIOTO METAHOJIU3a, KaK B CIIy4asiX, OMUCAHHBIX BbI-
me. s koHTpossi apTedakToB aHAIM3UPYIOT OTACJIBHO BaTy TaMIIOHA B XOJIOCTOM

OIIBITC.

5.2. CkannpoBaHue nNpoobl
JIiist mpoBeieHUs aHATM3a cMeCh 3(UPOB B KOJIMUYECTBE 2 MKJI BBOJAT B MHKEKTOp [ X-
MC cucremsr AT-5973 Amxunent Texunonomkuc (Agilent Technologies Inc.) (CILA)
BPYYHYIO WJIM IOCPEICTBOM aBTOMATHUYECKOW CHCTEMBI BBOJAA MPOO (aBTOCOMILIED),
KOTOpasi oOecreynBaeT BOCIPOU3BOANMOCTh BPEMEH YIep)KUBaHHs XpoMaTorpaduye-

CKMX IMTMKOB U IOBBIIIAET TOYHOCTH aBTOMATHUYECKOM O6pa6OTKI/I JaHHBIX.
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XpomaTorpadpudeckoe pazaesieHne mpoObl OCYIIECTBISIOT Ha KaUJUISIP-

HOM KOJIOHKE ¢ METWJICHJIMKOHOBOM mpuBuTON (pazoit HP-5mS AmxuiaeHT TexHO0/1-
KUAC JJIMHOW 25M W BHYTPEHHHM auaMeTpoMm 0,25MM, ra3-HOCUTENb - renui. Pexum
aHaJTH3a - IPOrPAMMHPOBAHHEIH, CKOPOCTh HArPeBa TEPMOCTATa KOJOHKM 7 C/MHH B
muanasone 135 - 320°C. Beigepkka npu HavyanbHOM Temnepatype 1,5 mun. Temnepa-
Typa ucnapurens — 250 C, unrepdeiica — 250 - 300 C. Macc-crieKTpoMeTp - KBaapy-
MOJIbHBIN, ¢ MOHMU3aIuen snekTpoHamMu (70 3B) UCMONB3YIOT B PEXKUME CEIECKTUBHBIX
HMOHOB, WM Macc-pparmentorpadpuu (M®D), mpu NEepHOIUISCKOM CKAHHUPOBAHUU [0
TPUALIATH MOHOB B ISITH MHTEpPBaJiaX BpeMeHHU. VIHTepBasbl 1 MOHBI BHIOMPAIOT TaKUM
00pa3oM, 4TOOBI CEJIEKTUBHO JETEKTUPOBATH MAPKEPHI OMPEEIIEMbIX BUJIOB MUKPO-
OopraHu3MoB. B TOM uucie ucnosib3yroT CUIBHBIM HOH M/Z = 87 B CHEKTpPax >KUPHBIX
KHCJIOT JJI1 JACTEKTHUPOBAHUS MaJIbIX KOJWYeCTB MUKpPOOHBIX kucioT C12-C15, C17,
C19. Hon 175 BKIIOYAIOT B KaXK/IbII HHTEPBAJ, KPOME MATOTO JJIsl IETEeKTUPOBaHUS [3-
OKCHKHCIIOT, /I KOTOPBIX OH crieniMduueH 1 naTeHcuBeH B criekrpe. Monst 301, 315 u
nanee yepes 14 equHUIl MacChl BKJIKOYAIOT B MPOrpaMMy JJIsi MOATBEPKIACHUS MOJIE-
KYJISIPHOTO MOHA OKCHKHUCIIOT TPUAEKAHOBOW, TETPAJECKaHOBOM U CIEAYIOIINX B TOMO-
gorndeckoM pany. Mon 312, kak MONEKYJISIPHBINA, UCITOIB3YIOT ISl BBISIBJIEHUS U30MeE-
POB HOHAJICKAHOBOW KUCJIOThI, BAXKHOMU JIJI1 AMATHOCTUKU CTa()UIIOKOKKA U SHTEPOKOK-
KOB. AHanu3 OMOJIOTUYECKHUX KHUAKOCTEH 4YeloBeKa MPOBOJAAT B OCHOBHOM METOJIOM
M® 1o celeKTUBHBIM HMOHAM, a MOJHOE CKAaHUPOBAHUE HCIOIB3YIOT AMU30IMUECKU
Ul UASCHTU(UKAIIMT KOMIIOHEHTOB B HOBBIX TPO0axX WM ISl Pa3METKH MPOrpamMMbl
BpEeMEHHBIX MHTepBaioB M®. B Tabauiie 3 mokazaHo pacmnpeesicHHe HOHOB I10 Bpe-
MEHHbIM uHTepBaiaMm B mporpamme ['X-MC mng ananmsza MUKpOOHBIX MapKepoB B
mpo0ax OMOJIOTHYECKUX KUIKOCTEH M TKaHEH 4YejoBeKa C YKa3aHUEM JCTEKTUPYEMbBIX

MapKepoOB U COOTBCTCTBYIOIINX UM MHKPOOPIraHU3MOB.

Ta6auua 2: ['pynnel CKaHUPYEMBIX HOHOB, MAPKEPOB U COOTBETCTBYIOIIUX MHUKPOOP-

TaHHU3MOB
I'pyn-| Haya- | HoHbl BemecrBa MuxpoopraHusmsl
na. JI0,
MHH

1 3,0 87,1 | Oo6mmwmii )KK ot C10- | pp. Clostridium, Bacillus,Peptostreptococcus,
nepes 1o C16:Al11 Ruminococcus, B. Nocardia asteroides
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175,2 | 3h (oGmmuii) pp. Neisseria, Acinetobacter
259,2 |h10 (M-15) p. Pseudomonas
287,3 |h12 (M-15) pp. Pseudomonas , Neisseria, Moraxella
243,3 | 2h12 B. P. aeruginosa, p. Acinetobacter
241,2 |i,alba p. Butyrivibrio
270,3 |i16 p. Streptomyces
301,2 [hil3, H13 pp. Stenotrophomonas, Selenomonas
75,1 | XKwupnsie anpaeruasl | pp. Propionibacterium, Eubacterium
90,1 |C13CDs JlefiTepoTpuaeKaHoOBast KUCJIOTa, BHYTPEHHHI
craHaapT
103,1 |XXupHbie ciupThI KoMmoHeHTBI KOKHOTO calia
186,2 |10:0 p. Streptococcus (opanvhule)
12,3 | 271,2 |2hl4 p. Alcaligenes
nocie | 175,2 |3h, oOmiwmii p. Fusobacterum, cem. Enterobacteriaceae
Clé6:1
315,3 |h14 M pp. Fusobacterium, Haemophylus,
ceMm. Enterobacteriaceae
103,1 KoMIoHeHThI KOKHOTO calia
75,1 | Xupusie anpaeruasl | B. Eubacterium lentum
253,2 |il6a B. Eubacterium lentum
12,8 87,1 [i,a,n17:0; 10Mel6; |Kopunaedopmer CDC, Propionibacterium,
18:1 A1l pp- Rhodococcus, Lactobacillus
285,2 |2h (obmmit), 2hil5 |p. Flavobacterium.
IMocne | 250,2 |17cyc, i17:1m 17:1 |cem. Enterobacteriaceae,
3h14 pp. Candida, Campylobacter
298,3 |[i18 B. Clostridium difficile
175,2 | 3h oOmwmit p. Prevotella
75,1 | XKupusie anpaeruanl | p. Eubacterium, B. P. freudenreichii
15,0 | 273,3 [10h18, 10h16 B. C. perfringens, p. Malassesia
nocie | 87,1 | KK (oOrumii) pp. Staphylococcus, Actinomyces, Strepto-
coccus mutans
18:1A1| 75,1 |Xupssie anpaeruns! | pp. Bifidobacterium, Enterococcus
1
281,3 | A9, Al11-18:1a pp. Eubacterium, Bifidobacterium
399,3 | hi20, h20 B. Chlamidia trachomatis
427,3 [h22 B. Chlamidia trachomatis
175,1 |3h16, 3n18 pp. Prevotella, Bacteroides, Burkholderia,
B. Helicobacter pylori,
312,3 |i,a,n19:0 pp. Staphylococcus, Mycobacteria
278,2 |19cyc, 19:1; pp- Enterococcu, Afipia, B. Helicobacter
11Mel8:1 mustelae
199,2 |10Mel8 pp. Mycobacteria, Corinebacterium
383,3 |2h22 MukpockonuyecKkue rpuobl
117 | 2h20alk B. Mycobacterium tuberculosis
230 411,3 |2h24 MukpockonuyecKkue rpuobl
370,3 | KompocraHo p. Eubacterium
456,3 | XonmecTeHIuon Bupyc repneca
nocie | 382,3 | XosectaaueHOH [{uTomeranoBupyc
h22
363,3 | Dprocrepon MukpocKonmuuecKkue rpuobl
343,3 |Kamnecrepon MuKpOCKOTUYEeCKHE TPUObI
472,3 | Metmixonecranon |Bupyc repneca

17
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| | 396,3 |B-CI/ITOCTep0n |MI/IKpOCK0HquCKHe rpuObI |

WuTepBaiibl CKaHUPOBAHUS YCTAHABIMBAIOT 11O TPYTINaM HOHOB CIIEIYIOIINM 00pa3oM:

1 rpymmna, - Hayaiio - 3a 0,5 MUHYTHI 10 BBIXOJ]a I€KAHOBOM KOCJIOThI, OKOHYAHHUE -
npomexyTok mexay C16:1 u C16:0;

2 TpynIia — ee Ha4aJoOM SIBJIIETCS] BpEMsI OKOHYAHUsA | -1 IpyImIbl, OKOHYaHUE - T1e-
pen TyOepKyJIonaJbMUTHHOBOM KuciaoTol - 10Mel6 (nmuk mo uoHy 87 mepen u3oremn-
TaJIeKaHOBOW KHCIIOTOM - 117:0);

3 rpynna - okoH4aHue BTOpoil u Bpems Mexnay 18:1A11 u 18:0, 6mmxe k 18:0,
94TOOBI 00SI3aTEILHO U3MEPUTH MUK IUC-BAKIICHOBOM KHUCI0ThI (18:1A11);

4 rpynna - okoHdanue 3-i u 1mMuH nocne Beixoaa C24:0;

5 rpymnmna - okoH4aHue 4-i W A0 BBIXOJIa META0OJIUTOB XOJECTEPUHA, PUMEPHO
[ATh MUHYT IOCJIE €ro MUKa, 4YTo0bl 3apuKCUpOBaTh [3-cutoctepoi (m=396) u MeTu-
xonectaHoi (M=472).

BpeMeHnHble MHTEpBaIbl KOPPEKTUPYIOT IOJ] MapameTpbl XpomaTorpadudecKoi

koJoHku U ['X-MC npubopa monb3oBaTens.

5.3. COOp AaHHBIX M NePBUYHBIN NPOTOKOJI IUIOIIAAel AHAINTHYECKUX NINKOB
COop HaHHBIX COCTOUT B M3MEPEHUU IUIONIAJIe MUKOB MOHOB OMNPEIEICHHOM
Macchl Ha celeKTUBHOU xpomarorpamme (M®) crnennduueckux BELIECTB - MAPKEPOB
mukpooprann3MoB (Puc. 1). lns 3TOro HaOMpParOT WM BBOAST FOTOBYIO MPOTPAMMY
dopmara Method B coOTBETCTBHM C NMPHHATHIMH B TPOTrpaMMHOM obOecriedeHun [ X-
MC-cucremsl ciocoboM u Gpopmoii. [losryueHHsie XpoMaTorpaMmbl 00padaThIBAIOT aB-
TOMATHYECKH, TOJIb3YSICh COOTBETCTBYIOIICH OMIIMEN MTATHON MporpaMMbl 00pabOTKH
naHHbIX. B mpubopax Agilent Technologies - ato omusa “Calculate” B menro “Quanti-

tate” nporpammer Enhanced Data Analysis.
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Puc. 1. CeneKTUBHBIE XPOMATOIPAMMBI KUPHBIX KUCIOT (MOH 87, BEpXHUI pUCYHOK),
KUPHBIX AJIbJIETUAOB (MOH 75, pPUCYHOK B CEpPEIMHE) U THAPOKCU-KUCIOT (MOoH 175,
HIDKHUWA PUCYHOK), SKCTPArupOBaHHBIX W3 KIMHUYECKOIO MaTepuaja, COJEpPIKaIlero
MHUKPOOPTraHU3MbI U/UJIM UX MapKepBhl.

O603Hauenus Beuects: 17:1 - 17- ynucno atoMoB yriaepoza, nudpa mnocie JBOETOUHS -
YUCJIO0 ABOMHBIX CBSI3eH; h - OKCHMKHCIIOTA; a,1 - B Hayaje O3HAaYaeT pa3BeTBJeHUE; alc -
B KOHILIE CUMBOJIOB - CIHPT, CyC - IIMKJIOINponaHoBas kucinora. Hampumep, hal7 - 3-
OKCH-aHTEU30TeNnTaIeKaHOBasl KUCIoTa, 2h24alc - 2-0KCUTeTPaKO3UIOBBINA CITUPT.

YacTuyHo, TaHHBIE ABTOMATHYECKONH 00pabOTKU TPEOYIOT pydHON MPOBEPKU U3ME-
pEHUsI TUKOB. DTO OTHOCHUTCS K HEMOJIHOCTBIO pa3J/ieICHHBIM Ha XpoMaTorpaMMe Mu-
KaM WJIM MaJIbIM MHUKaM, HaXOJSIIUMCS B COCEJICTBE ¢ 00Jiee UHTEHCUBHBIMU. JTH TTH-
KM HaXOJAT PYKOBOJICTBYSCH 3aKOHOMEPHOCTSIMU UX TOSIBJICHHS Ha XpOMaTOTpaMMe -
T.€. a0COJIFOTHBIMA ¥ OTHOCHUTEJIIBHBIMU BPEMEHAMHU YJIEPKUBAHUS, TTOITBEPKICHUEM
JIOTIOJTHUTEIPHBIMA MOHAMH Y COOTHOIIICHUEM TUIomaaei noHoB. Jjist obnerdenus mo-
MCKa HY>KHOTO MOHA UCIIOJIB3YIOT 11a0JIOHBI.

CymiecTByIOT HEKOTOPBIE O0IITHE 3aKOHOMEPHOCTH PACTIOJIOKECHHS TTMKOB KU PHBIX
KHUCJIOT U aJbJETUA0B IIPU aHAJIN3€ Ha MPUMEHSIEMOM THUIIE KOJOHOK U PEXXUME aHaJU-

3a:
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1. Hopmaneusie npsmornenouednsie KK 00pa3yroT ceTky MapKepHbIX MU-

KOB, KOTOpPbIE BBIXOAT Uepe3 paBHbIE MPOMEKYTKH BpemMeHHU. X MecTo npu HEeoOxo-
JTUMOCTH MOYKHO HaXOJIUTh, U3MEPSIsl IPOMEXKYTKH JIMHEHKON Ha XpoMaTorpamMe.

2. AHTEn30- KUCJIOTHI BBIXOJST paHblllie HOpMaiIbHBIX Ha 0,35 MHUH, W30-KUCIOTHI
Ha (0,5 MHH, MOHOHEHACHIIIIEHHBIE PACTIOJIOKEHBI MEXKIY aHTEH30-KUCIOTaMH U COOT-
BETCTBYIOIIUMHU UM HOPMAJIbHBIMU KUCJIOTaMH IO OCH BPEMEHU

3. OKCHKHUCIIOTHI MOSBIIAIOTCS Cpa3y Mocie HOPMaIbHOM KUCIOTHI, KOTOpask Ha JBa
aToMa yriiepojia OoJblie, 4eM cama okcukucioTa. [Ipudyem 2h uzomep caBuHyT OTHO-
cutrenbHo 3h Bapuanta Ha +0,05 muH). OxcuinaypuHoBbie KHCIOTHI (h12) BBIXOAST
ciycts 0,3 mun nocne C14:0, y cneayromux KUCIOT B Py 3Ta 3aJIEpKKA YMEHbIIACT-
Ci 10 HyJds JJIsi OKCHOKTaJeKaHOBBIX KUCIOT. 10-okcucreapunoBas (m=273) u 3-
okcucTeapuHoBasi (m=175 moj He#) KUCIOTHl COBMANAIOT IO BPEMEHH BBIXOJA C
C20:0.

4. O6mum aiist mpocthix KK saBnsiercs uoH 87, 1jisl OKCUKUCIOT - MOH 175, xKup-
HBIX aJbJETUI0B — UOH /5.

B Tabnuiie 3 mpuBeaeHBI XapaKTEPUCTUKA HEKOTOPBIX MapKEPOB IS TIPOBEIC-

HUS U3MEPEHUM TUIOMIAIEH MMKOB BPYYHYIO.

Tabauna 3. OCHOBHBIC XapaKTEPUCTHKNA HEKOTOPHIX MapKEPOB

Bpems Mou.macca OcHoBHOI Jon
pe Mapxkep Xumuueckas popmyra (Me-TMC OBHO ot
yIep>KUBAHUS HOH WOH
IPOM3B.)
C7H15—CH —CH c//o 188
7H15 L L
8,75 3h10 I OH (274) 175 259
OH
o)
CioHys—C 2 231 }
9,91 C13CD3 ~No— o, (357) 90
CgH19™ CH —CH C//O 216
919 —ChH, — ~
12,25 3h12 | OH (302) 175 287
OH
=P
12,30 2h12 CioHar~ CH = C 216 243 287
I OH (302)
OH
. CH—CH — =0 255
15,36 16:1d7 | CgHi7~CH=CH (CH2)5—C\OH (341) 87 -
= 244
Cq11Ho3 CH™ CH,—C
16,03 3hl14 123 5H 2 " Non (330) 175 315
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=P 244
CyoHz5 CH—C
16,08 2h14 1H7 T o (330) 271 315
//O
i i50-CjHp5" CH™ CHy —C 258
17,29 3hi15 i50-CpoHo5 O'H 2 ~on (344) 175 329
< 272
C 5> CH— CH,—C _
19,64 3h16 13H27 O,H R (358) 175
0 286
i C,4H55 CH™ CH,—C
20,56 3hil7 14H29 5H 2 "N on (372) 175 357
/O
20,85 al9 CoHts~CH=(CHp)1c 214 87 312
CHs OH (360)
<z 300
CieH7: CH™ CH,—C
22,95 3h18 15 316,_, 2" "N o (386) 175 371
a 300
~CH—(CH,)g C -
22,91 10h18 CgHy7 O,H-< 250, (384) 273
//O
- i50-G7H3E CH™ CH, —C 328
25,46 3hi20 150-Gi7H35 OIH 27" on (414) 399 175
CHy~ ., _ =0
11,22 i14 cH, ~ 1 T CTC 228 87 -
13,21 i15 gﬂj>CH _(CHz)n_CzZH 242 87 -
(0]
17,08 i17 o SoH —(ere—cL 270 87 -
17,78 17:0 CHy— (CHy)ys — CfOH 270 87 i
. CHyN _ =0
18,93 i18 o, SeH —eHn—cL 284 298 -

HpI/I OIIpCACIICHNHA HJ'IOH.[&I[CI\/'I MaJIbIX ITMKOB (I[.TI}I KOTOPBIX BBICOTA ITMKA COIIOC-

TaBUMa C ITyMOM HYJIEBOM JIMHWUM) 06a30Basi JTUHUS MPOBOJUTCS MPUMEPHO O IIEHTPY

kosiebanuii pona (Puc.2).

DAl SN

1225

12N 1272R

124N

Puc. 2. [IpoBenenue 60a30BOM JIMHUU B Cly4dae BBICOTHI MHUKA, COMOCTAaBUMON ¢ (POHO-

BBIMU KOJICOaHUSMHU.
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B cnydae HanoxeHMs OAHOTO NMHKAa HA APYrOW WIM Haau4us TPEHJIA

curHaia 6a3oBast JIMHUS MPOBOIUTCS MO MPSIMOM, IPUMEPHO COOTBETCTBYIOIICH ITOMY
tpenny (Puc. 3).

22000
2081
20000
12000
1s000
14000

12000

Tirnem-— 2n'Fn P >n'an an'as 2ntan

Puc. 3. [IpoBenenue 6a30B0Oi JIMHUK B CITydae TPEHA WIIA HAJIOKCHHSI OJTHOTO TTMKA Ha
JPYTOH.

Uckmtouenue cocrarisier mapkep 16:1d7, nna kotoporo 0a3oBasi JIUHHUS OTKJIA-
JIBIBACTCSl TOPU3OHTAIILHO, a TPAHUIIA TTUKA MTPOBOJUTCA JTMOO B TOUKE MEXITY MUKaAMU

(Puc. 4a), 1160 B Touke nepernda (Puc. 4,0).

G0000-

40000+ 1597

200004 154

_ T 15 15 40
Tima.s 1630 1535 1640 0
A

Puc. 4. ITpoenenue 6a3oBoit TuHUM A1 Mapkepa 16:1d7.

JIJist MapKepoB, XapaKTepU3YIOIMUXCS JBYMSI HOHAMH, HaJTMYNE CUTHAJa HOHHO-
ro ToKa B o0enx XxpomaTtorpammax o0si3arenbHo. Eciu muK ¢ COOTBETCTBYIONIUM Bpe-
MEHEM yIep)KUBaHUS (PUKCHPYETCS TOJIBKO JUISl OJTHOTO MOHA, TO HAJTMYHE KOMIIOHCHTA
HE CUMTaeTCs JOoKa3zaHHBIM. [[momane muKa paccuyMThIBACTCA MO XpOMaTOrpaMMe OC-
HOBHOTO MOHA. [lomyckaercs He3HauuTenbHOEe (He Oosee 0,1 MHH) pacxoXaeHUE BO
BpPEMEHAX yACPKUBAHUS MAapPKEPOB OTHOCUTEIBHO 3HAUYCHUM, TPUBOIMMBIX B TaOIHIIE.
[ITaGnoHBI 17151 IEpBUYHON BepU(DUKAIIMU JAHHBIX pacleyaThIBAIOT HA MPUHTEPE, HC-

IMOJIb3YyA COOCTBEHHEIC HN3MCPCHUSI.
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5.4. MaTepnperanus pe3yjabTaToB.

BobisiBIeHHE TAKCOHOMHYECKH 3HAYMMbIX KUPHBIX KHCJIOT.
Pa3paboranHast B X0/1e MHOTOUHMCIECHHBIX MPEIIIECTBYIOUUX OMOMEIUIIMHCKIX
MCCIIEIOBAaHUM OMOJOTMYECKUX JKUJIKOCTEH M TKaHEH YelIOBEYeCKOro OpraHu3Ma B
HOpPME M NPH HATOJIOTUU MporpamMma JIeTeKTHPOBaHUS MHUKPOOHBIX MapKepOB INpHBE-
neHa B Tabmune 4. Metox cOopa aHHBIX YHUBEPCAICH U KOPPEKTUPYETCS JUIIb MIPH
M3MEHEHUU TMapaMeTpoB Xpomarorpadpuyeckorl KOJOHKU B XOJ€ AKCIUTyaTallud WU

U €€ CMEHE.

JIJiss OTHECCHHS MapKEepPOB K KOHKPETHBIM MHKPOOPTaHH3MaM Hapsay C aBTOP-
CKUMH AaHHBIMH (740 IITaMMOB MHKPOOPTraHH3MOB) HCIIOJIb30BaHAa 0a3a JaHHBIX
(2000 mrrammoB) nmpubopa Ilepnok (MIDI Inc, Delaware, USA) mist xpomarorpadu-
YECKOM HMACHTHU(HUKAIMH MHKPOOPTaHH3MOB II0 JKHPHBIM KHCI0TaM. IIpHBiICUeHBI
TaK)Ke CBEACHUS U3 JIMTEPATYPHBIX UCTOYHHUKOB IS MTOJYUYCHHS TPEACTABICHUI O pe-
aJIBHOM COCTaBE COOOIIECTBA MUKPOOPTraHU3MOB B TKAHSIX M OMOJOTHYCCKHX YKHUIKO-
CTSIX YeJIOBEKa B HOPME M IIPH IATOJIOIHUECKHUX M3MCHEHHSX, a TAK)KE O COCTAaBE BBIC-
KX JKUPHBIX KHCIOT M albJCTHUIOB HMX KJICTOYHBIX cTeHOK (Jantzen, Bryn 1985;
McNabb et al., 1997; Beitant, 1999). Kpome Toro, Ha BeO-caiiTax HEKOTOPBIX MUKPOO-
HBIX KOJIJICKIIMH B CBOOOJHOM AOCTYII€ HApsAy C IOCJIEIOBATCILHOCTSIMH reHa 16S
pPHK wuMmeroTcss Takke W KHPHOKHCIOTHBIE mpodwmiam MHOTHX u3onsatoB (Culture

Collection, University of Goteborg, Sweden, www.ccug.se).

Pacuer KOHICHTPAOUHU MApKEPOB MU OTHCCCHHUC MX K KOHKPCTHBIM MHKPOOpPIra-

HU3MaM TPOBOJIAT IO MPOTPAMMHOMY MPOAYKTY, TIOCTABISIEMOMY Pa3pabOTIUKOM.
[IporpaMMHBIN TPOAYKT COCTOUT U3 CIEAYHOIIMX KOMITIOHEHT:

1. CocrtaB u nopsiioK AeTeKTUpoBaHus crenuduueckux noHoB npu ['X-MC ananu-
3e (MeToj cOopa JaHHBIX ), 3a]]JaBa€MbIi B paMKaX MPOTPaMMHOT0 00ecTiedeHus Tprbo-
pa (rpynna daitnioB B popmMare nporpaMmMbl cOOpa AaHHBIX Mpudopa) — daitn popmara

method.m:;

2. Maxkpoc o0paboTku naHHbIX Gopmbl B (haiiie method.m u nmepeBog ux B popmar

anexktpoHHbix Tabmun EXCEL;
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Jluct 1 Tabnuil COAEPKUT IUIONMIAA MHUKOB Macc-hparMeHTOrpaMM ¢ yKa3a-

HHUCM HOHA, ITI0 KOTOPOMY OHHU U3MCPCHBLI.

Homep Beuwecreo Bpemsa WNon Mnowags, A AM10000
1) 10:0 470 87 0 0
2) i16a 16.08 75 622509 62
3) al3 935 87 0 0
4) i14 1124 87 36567 4
5 14:1 11,52 87 8670 1
6) 14:1d11 11,69 87 89411 9
I i12 7.16 87 0 0
8) 3h12 12,07 175 4768 0
9) 2h12 0.00 243 6026 1
10) i15 13,17 87 202644 20
11) alb 13,33 87 278722 28
12) 151 13,56 87 0 0
13) hi13 1345 175 0 0
14) 3h13 14.09 175 0 0
15) 10Me 15 14,84 87 35304 4
16) i16:1 14.76 87 12523 1
17) i16 1529 87 1087 194 109
18) 16:1d7 1538 87 692130 69
19) 3h14 16,02 175 14171 1
20) 2h14 16,07 21 12489 1
21) 170 1793 87 7276735 728
22) 2hi15 1724 285 0 0
23) 10Me 16 16.94 87 555626 56
24) i17 1723 87 3282579 328
25) 3hi15 1717 175 0 0
26) al7 17.38 87 1585912 159
27) 18:1d11 19.30 87 17040000 1704
28) i17:1 16.75 250 6180 1
29) 171 17.47 250 168464 17
30) 17cyc 1762 250 0 0
31) 16:1a 16.36 75 0 0
32) i18 18,90 298 74345 7
33) 10Me 17 18.30 87 0 0
34) h16 19,62 175 87206 9
35) 18;1d11a 20.05 75 7256723 726
36) 3hi17 2075 175 0 0
37) al9 20.80 87 285680 29
38) 18:1a 19.95 75 14724631 1472
39) h18 23.06 175 39279 4
40) 10h18 2310 273 54486 5
41) 19cyc 20,90 278 49148 5
42) Coprostanol 33.74 370 9262 1
43) al7a 18.30 75 1402461 140
44) 20:1d11 2266 87 198871 20
45) Choalestendial 36,18 456 24329 2
46) Campesterd 35,86 343 421172 42
47) 16:1d9t 15,45 87 221139 22
48) Cholestadienon 34,73 382 15101 2
49) b-Sitosterol 37.56 396 317613 32
50) i15a 14,16 75 17982 2
a1) 16:1d11 15,53 87 383259 38
52) 10Me 14 12,91 87 85249 9
53) 14a 8.33 75 259753 26
54) 19cyca 2162 75 0 0
55) h15 17.86 175 0 0
56) al5a 14.40 75 111787 1
57) 10h16 35,89 342 0 0
58) 94312 9
59) C13CD3st 991 90 5151512 1236
Cholesterol 35,14 370 5073019 507
11Me18:1 34554 3
201 952250 a5
2-C20alk 0 0

1. I'pynna dopmyn ang pacyeTa YUCIEHHOCTH MUKPOOPTaHU3MOB C YYETOM BO3MOXK-

Horo npoucxoxaenus KK u3 KineTok pasHbIX TAKCOHOB.
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[Inomane nvka mMapkepa IpONOPLHOHAIbHA €r0 KOHLIEHTpAluH, a, CJIeJ0Ba-

TEJIBHO, KOHIICHTPAIIMA COOTBETCTBYIOIIETO MHUKPOOPTaHU3Ma, KOTOpast OTMpeeseTCsI
KaK 9HCIIO KJIeTOK N; B erHHIle 00beMa Win Beca mpoOkl o hopmyie:
N;=Ai[Mst/(02xMgmxAst)]/Ri,, re BeIpakeHHe B KBaIpaTHBIX CKOOKaX, MOCTOSHHBIN
KO3 (ppuULIMeHT:
K = Mst/(92 x MgmxAst )= Mst(mg)/(5,1x10* ( 1) xMgam(Mr)xAst)
B stux dopmynax Ai — miomans nmuka mMapkepa, Mst — KOJTUYECTBO BBEIECHHOTO B
npoOy crangapra B Mr, M sam — Koinn4uecTBO MpoObl, A St - miomaas m1uKa cTaHaapTa,
Ri; — monst B % Mapkepa ¢ unaekcom i B npoduie KK onpenensemoro Mukpoda ¢ HO-
mepom 1 (Ny), g2 — ko3¢ dunmeHT, paBublit 5,1 X 109, [Ipu 3TOM npenmnonaraercs,
4TO T MHKpOOHO# Grmomacchl comepxut 5,9 x 10%° kretok Gakrepmii, a comepianue
KK B Kj1€TKE paBHO B CPEIHEM TPEM MPOLICHTAM.

COOTBETCTBEHHO, YHCIIO KIIETOK JIFOOOTO CIEAYIONIET0 MUKPOOPTaHU3Ma MOKHO
paccuntarth o aHajgormdHou gopmyne N, = Ai X K / Ri, u Tak nanee, ymMHOXasl 10~
mraau nmaka Ai Mapkepa, 1o KOTOpOMY MTPOBOSTCS BBIUMCIICHHS, Ha KO3 duruent k n

nenst Ha coaeprkanue mapkepa (B %) B coctaBe KK 3Toro Mukpoopranusma.

JIuct 2 — pacuet no Gpopmynam.



Streptococcus
Eubacterium lentum
Bacillus cereus

Banaxc

dostridium hystolyticum
Nocardia, 14:1d11
Peptastreptocoocus anaerobiu
Adinetobacter
Pseudomonas aeruginosa
Propionibacterium
Bacillus megaterium
dostridium propionicum
Stenotrophomonas makophili
Bacteroides hypermegas
AKTHHOMHLETH
Pseudonacardia
Sireptomyces

Clostridium ramosum
Fusobacterium/Haem ophylus
Sphingomonas

Penep

Havobaderium
Rhodococcus

Bananc

Porph yromonas
Carineform(Listeria) a17
Lactobadllus
Campylobacter mucosalis
Mycobacterium /Candida
E.coli

Eubacterium maniliforme
Cldifficle

Adinomadura

Prevatella

Summed feature 1
Bacteroides fragilis
Siaphylococcus
Bifidobaderum
Helicobacter pylory, h18
Closiridum perfiingens
Enterococcus
Eubacterium
Propionibade rium freudenrei
Streptococaus

Herpes

Mukp rpubu

Nocardia asteroides
Liwrome ranosupyc

Mukp rpnéin
Propionibaclerium acnes
Rumiicoccus
Actinomycetes 10Mel4
E.lentum 7741
Enteracoccus faecalis
Bacteroides ruminicola
Eubacterium spp.

Mukp rpnéin

St. 345 ng
Afipia

Adiinomyces
Mycobacterium tuberculoss

100

ilea

al3

i14

1471
14:1d11
i12

3h12
2h12

i1l5

als

15;1

hil3

3h13
10Me15
i16:1

il6

16:1d7
3h14
2h14

170
2hi15
10Me16
i17

3hils

al7
18:1d11
1711
1711
17cyc
16:1a

i18
10Me17
hl6
18:1d11a
3hil17

al9

18:1a

h18
10h18
19¢cyc
Coprostanol
al7a
20:1d11
Chalestendial
Campesterol
16:1d9%t
Chaolestadienor
b-Sitosteral
il5a
16:1d11
10Me14
14a

19cyc a*
h15

alka
Ergosteral
il4a
C13CD3
Cholesterol
11Me18:1
20:1
2-C20alk
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F77*C1/3,6

=F77*C2-544'D7¥11,3

=F77'C3-0,1"D32-5"D7)/3,9

=(F77°CA-4'D2-2'D33-1"D3-8,9'D7-2"D22-14'D16-2'D13-0 4'D17)/3
=(5*F77*C5-1,33*D28-0,8*D7-1,6*D32)/10,6

—B*FT7*C6/10

—F77*C7/5,68

=F77°C8-3'D3-2"D13)/4

=F77*C9/6

=(F77"C10-5"D33-0,8"D32-9,7"D3-8"D37-11"D36-36"D 22-3,2" D26-4,9"D16-0,9°D7 23°D25-30°D1 3-9°D37-8,2"
=(F77°C11-3"D33-21,86"D34-25"D37-0,3"D32-7 "D50-5 2"D7-33"D36-12.4"D3-3"D1 7-21"D2-3,6"D12)i74
=(5* F77*C12-0,4*D32-1,2 *D5-0,6*D16-0,5*D47-4,5*D14) /4

—F77*C13/8

F77*C14/10

F77*C15/10

=(5*F77*C16-7*D33)/30

=(F77°C17-26"'D33-1"D3-0,7°D36 7 6°D32-2,8'D2-43'D16-2,1"D25-1"D13-1*D37)/27 4
=(5*F77*C18-2,1*D31-1,51*D29-2,2*D44) /7,84

=F77°C19-6"C30)/13

—F77*C20/4,5

=F77°C2220

=F77°C23y109

=(C24*F77-3*D17-1,5% D26-1* D33-54*D3-0,69*D34-8 5*D50-2,7*D43-0,9*D7-1,4*D36-2,1*D32 -2*D16-9*D.
=F77"C25M9

=(F77* 26-11*D37-9,5*D17-7 *D3-2,3*D36-0,6*D34-1,3*D 31-1*D50-1,7* D7-1,9*D32-3,1 *D16)/30
=(5* F77*C27-19*D30-5,3* D31-8*D39-1,3 *D7-2*D8-3, 8*D38-8,26*D28-7,5*D 20-2 5*D9-12,8*D18) /56,9
=1"F77"C28/3,88
=(7*F77C29-4"D8-2"D33-3,3'D32-1,7°D5-1"D30-1,2"D23-2,2"DA7)1 54
={5*F77~C30-8,1"D20-5"D9)/11

=(C31*F77)/3,05

=7 *F77*C32-0,6'D7)/9.3

=(F77*C33-1,7*D23)/33

=(F77* C34-7*D25-3*D39-6,1* D36-1,6 *D28-4* D2 2-5,5*D19)/11,49
=F77°C35/3,5

=(F77°C36-12"D22-10"D25)/23.2

=F77°C37/8

=(C38*F77-5,64%D31-2,81 *D7-3*D35)/13,54

=C39*F77/7

=F77°CAOM4

=(7*F77~C41-2"D30-4.4"D20-3"DI)/5

F77*CA2/14

=F77*A3)/3.3

=S*F77*CA4/14

=F77*CA5/5

—F77*CA6/5

(T*F77*CATY24,5

=F77*CAB/S

=F77*CA9/5

=(F77°C50-1,71"D2-0,5"D56)/5.5

=(5"F77"C51)7

—C52*F77/7

—(C53*F77-5*D56-4,2*D2)/22,3

=F77*C54/3,6

—F77*C55/3,6

=(FT7*(56-3,43*D2)/7,7

=F77*C57/5

—F77*C58/5

=FT7*7*C61/15
=F77*C62/8,9
—F77*C63/8,9

JIuct 3 - KoHeuHbll pe3ysbTaT B COMOCTABICHUN C HOPMOW.



Macc-CnekTpoMeTPpKn.

PesynbTaTblUcCNeAOBaHUSA COCTaBRa MUKPOBHBIX MapkepoBB KPOBM MeToAoM rasoBoil XxpomMaTorpacum -

Mpo6aNT-6055 X-a H.A.
FUml0*s |
Ne  Mimpooprarmam Tipofa  Hopma 0 3000 10000 13000 20000 25000
1 Streptococcus 0 249 1 ‘E
2 Eubacterium lentum (rpvrma A) 512 68
3 Bacillus cereus 0 23 3|
4 Peptostreptococcus anaerobius 0 0 1
3 Clostridium hystolyticum 0 95 5 ]
6 Nocardia, 14:1d11 416 262 m
7 Peptostreptococcus anaerobius 0 0 7
8 Moraxella/Acinetobacter 4 0 i
9 Pseudomonas aeruginosa 9 0 9 |
10 Propionibacterinm 0 0 |
11 Bacillus megaterimm 0 0 1
12 Clostridiim propionicum 0 288 _j
13 Stenotrophomonas maltophilia 0 0 13 ]
14 Bacteroides hypermegas 0 0 |
15 ARTHHOMHLIETEI 33 77 15|
16 Pseudonocardia 25 70 |
17 Streptomyces 144 62 17 ]
18 Clostridium ramosum 3826 2000 E——
19 Fusobacterum/Haemophylus 10 0 15 |
20 Alcaligenes 26 48 |
21 Pemep 0 o 2]
22 Flavobacterium 0 0 i
23 Rhodococcus 474 423 23 |
24 Staphylococcus intermedins 1293 756 ‘;
25 Porphyromonas 0 0 25 |
26 Corineform CDC-group XX 295 605 =
27 Lactobacillus 12667 6613 27 ]
28 Campvylobacter mucosalis 18 99
29 Mycobacterinm/Candida 488 549 29 Biposs
30 E.coli 0 0 OHopas
31 Eubacterium moniliforme sbsp 0 0 31
32 Cl difficile 520 385 "
33 Actinomadura 0 110 33 )
34 Prevotella 50 38 i
35 Eubactermm moniliforme, E nodat 19285 6912 35 |
36 Bacteroides fragilis 0 0
37 Staphyvlococcus 332 120 37
38 Bifidobacteriim 5842 5067
39 Helicobacter pylori, h18 52 14 39
40 Clostridium perfringens 36 12
41 Enterococcus 621 290 41
42 Eubacterium 6 59
43 Propionibacterium spp (P freuden 3953 4480 43
44 Streptococcus mutans 661 229
45 Herpes 45 59 45
46 Murp rpubEl. KamrecTepon 784 842
47 Nocardia asteroides 588 274 47
48 IutomeranoBHpyc 28 166
49 Muep rpubEI, CHTOCTEPOI 591 384 49
50 Propionibacterium acnes 0 101
51 Ruminicoccus 2546 640 51
52 Actinomyvcetes 10Me14 113 309
33 E.lentum 7741 (rpynna B) 33 0 53
54 Butyrivibrio/Cl. fimetarum 0 0
55 Actinomyces viscosus 995 1190 35
36 Eubacterinm Butyrivibrio sp. 0 0
57 Afipia. Helicobacter mustelae 150 140 37
Cymma 57471 34110
Mpo6a NT-6055 X-a H.A. . Muxpotasie MapKepsl B KPOBH.

Ananus BRmonHHn Ocunoe " A. 28042008
www rusmedserv.com/microbdiag/ osipovga@mail.ru
Tel: /095/ 254 67 40
8-903-558-31-26 mob

CyMMapHEIi B30 TOYHEL POCT MEKPOOPraHAIMOE OpPH JOMHHHPOEAHHH 3VOAKTepHE H JaKTodamHLL.

JIuct 4 - KoHeuHblil pe3ynbTat B BUAE TUarpaMMbl TucOHO03a.

27
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Imarpauma aucnoza
Mpota NT-5999 C. H.B.

No Ml!](poopl‘:lllnu -6000 <000 -2000 o 2000 4000 6000
1 Streptococas 128 ]
2 Eubacterium lentun (rpymma A) 312 B
3 Bacillus cereus 51 3
4 Peptostieptococcus amerobius 0
5 Clostridium hystolyticum 180 501
6 Nocardia, 14:1d11 556 =
7 Peptostreptococcus amerobius 0 7]
8 Momaxella 13 1
9 Pscudomonas acruginosa " 3 |

10 Propionibacterium 0 |
11 Bacillus megaterium [ 1
12 Clostridium propionicum 135 n
13 Stenotrophomanas maltophilia 0 13 |
14 Bacteroides hypenmnepgas 0 l
15 AKTHHOMHIYETH 76 154
16 Pseudonocardia 6 1
17 Streptomyces ") 17 1
18 Clostridium ramosum 4493 1 1
19 Fusobactenumy/Haemophylus 14 19 |
20 Klebsiclla 2h14 1 1
21 Panep 0 21 |
22 Flavobacterium 0 ]
23 Rhodococcis 321 R s
24 Staphylococcus inlermedits 52 1
25 Parphyromonas 0 25 ]
26 Corineform CDC-group XX 354 o
27 Lactcbacillus -3651 [ 1
28 Campylobacter mucosalis -38
29 Mycobacterium/Candida 328 5 @
30 E.cdli 0 ]
31 Eubacterium moniliforme 0 3|
32 Cl difficile -30 1
33 Actinomadura -110 331
34 Prevotella 8 1
35 E. moniliforme, E nodatum, E_sa 773 =
36 Bacteroides frapilis 0 ]
37 Staphylococcus 72 37 |
38 Bifidobacterium 540 =
39 Helicobacter pylory, h1 8 14 39 |
40 Clostridium perfiingens 14 1
41 Enterococcs 32 ar )
42 Eubacterium -59 [
43 Propionibacterium freudenreichii = -1431 —
44 Steptococas 103 i
45 Herpes -39 as |
46 MBKp rpa6nl, xaMmIecrepon 658 =
47 Nocardia asteroides 542 47 [@
48 I[HTOMCTANOBHPYC 148 [
49 Muxp rpuhl, cHTOCTEPON -287 400
50 Propionibacterium acnes -39 1
51 Ruminicoccus 498 51
52 Actinontycetes 10Mel4 307 o
53 Elentum 7741 (ipynna B} 4 53§
54 Enterococcs 62 i
55 Acfinomyces viscosus -565 se
56 Eubacterium spp. 110 1
57 Afipia, Helicobacter mustelac 81 571
Cymma -365

BeprtukanbHas nuHus cetku ¢ koopauHarou "0" - HopMma. OTKJIOHEME B IUIFOCOBYIO
CTOPOHY - M30BITOYHBIA POCT MUKPOOPIaHU3MOB, B MUHYCOBYIO CTOPOHY - JAE€PHUIUT
MUKPOQIIOPHI.

[Ipu aHanm3e BceX KOMIOHEHTOB/MapKEPOB B COBOKYITHOCTH HETPYAHO OIMpPEACIUTh
POl WM BUJ MIPUCYTCTBYIOIIET0O MUKPOOPraHU3Ma, JIN0O UCKIIIOUUTD T€ UM UHBIE BU-

Abl N3 CITMCKaA IMPCAIIoJIaracMbIX. OOBIYHO aHAIU3 HAYMHAETCSI UMEHHO C Oorcpanru mc-
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KJIFOYEHUSI MUKPOOPTraHU3MOB, MapKepbl KOTOPBIX OTCYTCTBYIOT: HaIlpUMED,

OTCYTCTBHE OKCHUKHUCJIOT Cpa3y K€ HCKIIOYAET W3 aHaJIh3a rPpaMOTPULATEIbHbIE MUK-
pOOBI, OTCYTCTBHE albJCTHAOB — OOJBIIYIO TPYMITY IUIA3MOJIOT€HCOACPKAIIUX Opra-
HU3MOB; HAJIMYME/OTCYTCTBUE O-OKCUKHUCIIOT MPEANoJiaracT WM OTBEpraeT Haludue
ONpeEICHHBIX BUJIOB, JIJISI KOTOPBIX XapaKTEPHbI CPUHTOIUMUIbI, BKIIOYAIOIIUE B CE-
051 9TH 0-OKCUKHUCIOTHI (B oTimuue oT B-okcukucioT JITIC). Hannure HeHACHITIICHHBIX,
[UKJIOTIPOIIAHOBBIX, Pa3BETBIECHHBIX U30MEPOB U MX KOMOHMHAIIMI JICKUT B OCHOBE ajl-
ropuT™Ma UACHTU(DUKAIIHH.

KonuyecTBeHHBIE M3MEHEHUSI HEKOTOPHIX MUKPOOHBIX MapKepoB MpH 3a00JIeBa-

HUSIX Pa3JIMYHOM STHOJIOTMU TTOKa3aHbl Ha XpoMmarorpammax (Puc. 5 - 7).

Abundance

lon

35000 1o n
30000 |

|

|

25000 |
20000
15000
10000

5000

L T o e —_— =

ol e e e T e e
14.815.015.215.415.615.816.016.216.416.616.817.017.217.40

Time--=

Puc. 5. Konuentparust mapkepa cem. Enterobacteriacea — -okcHMHUPHCTHHOBOM KH-
cinotel (h14) — Bpems mo mkane adcumce 16.02 MuH — npu 3a00JICBaHHH
(BepXHsIst KpUBasi) IO CPABHEHUIO C HOPMOM (HMIKHSIS KpHUBasi)

Abundance

lon 87 .00 (86.70 to 87.70): VF-2503.D
lon 87 .00 (86.70 to 87.70): VF- 31D

220000
200000
180000
160000
140000
120000
100000

8000O0

60000

40000

20000

ol o—rn 70—+ 7 i ¢ b7 0 b+ Y e A
10.4010.6010.8011.0011.2011.49011.6011.8012.0012.20
Time --=

Puc 6. Mapkep aHa3poOHOTO MENTOCTPENTOKOKKA — U30-MUPUCTHHOBAS KUCIIOTa, 114
(Bpems Beixoma 11.23). Ero xonmenTpamus Bo3pocia B 50 pa3 y O0JBHOTO 1O
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CPAaBHEHHUIO C YPOBHEM HOPMBbI (HIKHSISI KpHUBasi; OOJIBINON MUK CIpaBa
— MUPHUCTHUHOBAS KHCJIOTa ()OHA)

Abundance

26000
24000
22000
20000
18000
16000
14000
12000
10000

8000

6 OO0

4000

2000

T ime --=>

Puc 7. Konnentparus 11,12-1iukiio-HoHaJekaHOBOM KUCIOTHI, Mapkepa Enterococcus
spp (Bpems Bbixoga 21.1 muH) y peOeHKa C HEKPOTUYECKUM IHTEPOKOIUTOM
(BepxHsst kpuBas) yBenuueHa B 30 pa3 Mo CpPaBHEHHMIO C YPOBHEM HOPMBI
(HYDKHSIST KpUBas).

6. BOSMOXHBIE JIO)KHONNOJIO)KUTEJIbHBIE
N JTOKHOOTPUHATEJBHBIE PE3YJIBTATBI U CIIOCOBbBI
NX YCTPAHEHUSA
JIO’)KHOTIOJIOKUTENIbHBIE Pe3yIbTaThl MOTYT BO3HUKATh IMPHU MOSBICHUU BOJIM3U

KA Mapkepa XpoMarorpaduueckoro muka CIIy4aiHOW MPUMECH BCJICICTBUE TIOTPEIII-

HOCTEH B X0ji¢ MPOOOIOATOTOBKUA WM MPU MPUMEHEHUH HEKAYECTBEHHBIX PacTBOPH-

teneil. Bo nzbexanuu addekra ciaenyer cTporo npuaepKUuBaThCsi METOJUKH U YUCTO-

ThI POBEJICHUS OTICPAIMA U UCITOJIH30BATh PEAKTUBBI HEOOXOIUMON YHCTOTHI.

Jlos)kHOOTpUIIATEBHBIE PE3YJIbTAThl MOTYT BOBHUKHYTH BCJICJACTBUE MTOTEPU UYB-

CTBUTEIBLHOCTH ammapatypbl. [ WX TNpeaoTBpamieHus JOCTAaTOYHO TMOACPKUBATH

TEXHUYECKUE XAPAKTEPUCTHKU MPUOOpa (4yBCTBUTEIBHOCTh, pa3periaroniasi croco0-

HOCTh) B COOTBETCBUU C MACTIOPTHHIMU JAHHBIMH, TTPOBO/II CBOEBPEMEHHO MPOhHUIaK-

TUKY U HACTPOUKY.

7. 3®®EKTUBHOCTH UCHOJb30BAHUS MEJUIIUHCKOM TEX-
HOJIOI'A
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B xadecTBe mpuMepOB NMPHUBEAEHBI PE3YJbTAThl CUCTEMATHUYECKUX HC-

cle0BaHUN MH(PEKIIMU U JUCONO030B.

OmnpenesieHue cOCTAaBa MUKPOOPTaHM3MOB B MOKPOTE 00JIbLHBIX MYKOBHCIIH030M.
Pa6ora nposenena B Llentpe mykoBucuumo3a PJIKB, (80 manuenToB). D10 HccaenoBa-
HUE, IPOBEACHHOE C 1IEJIbI0 BBISIBJICHUS aHA3pOOHOM COCTABIISIONICH B MOKPOTE TallK-
€HTOB, MMOKA3aJI0 HapsAly C HAIMYUEM TPAAUIHUOHHO U3BECTHBIX ar€HTOB MYKOBHCIU-
n03a (IceBIOMOHAIbI, CTAPHIOKOKKH K Jp.) B MOKPOTE OOHApYKMBAIOTCS MapKephbl
aHas’po0oB pp. Clostridium, Eubacterium, Propionibacterium, Actinomyces u apyrux.

[Tpuyem aHa’poObl JOMUHUPYIOT B MUKCT-UHpeknu (Puc. 8).

KI/rx10%5
Ne  MHKpOOPraHusm TpoGa Hopma 0 5000 10000 15000 20000 25000 30000 35000 40000 45000
1 Streptococcus 176 249 .|
2 Eubacterium lentum (r 2221 68 -
9 Pseudomonas aerugino: 727 0 =
18 Clostridiumramosum 3319 2000 «
27 Lactobacillus 4268 6613 | s -
35 E. moniliforme, E.noda 28606 6912 | ¢
37 Staphylococcus 672 120 | -
38 Bifidobacterium 0 5067 ¢ e |
39 Helicobacter pylory, hl 53 14| o]
40 Clostridium perfringen 32 12| v
41 Enterococcus 712 290 | =
43 PropionibacteriumfreL 39675 4480 | *
44 Streptococcus 1407 229 | =
54 Enterococcus faecalis 1916 231 *“
55 Actinomyces viscosus 3563 1190 | *

Puc 8. MukpoOGHoe co00I11ecTBO B MOKPOTE OOJIbHBIX MYKOBHCITHUI030M.
PexoHCTPYKIIMA MUKCT-UH(EKUHUH NPH NUeT0He(ppUTe M0 MUKPOOHBIM Mapke-
pam B moue. Padora mposeaena B JI'KB Ne 13 um. H.®.®unarosa (60 manuenton).B
X0J1€ MCCieI0BaHus ObUTO MOKa3aHo, UTo:

1. B Moue noMuHUpYIOT Mapkepsl ana’dpoOoB Propionibacterium freudenreichii,
kinoctpuauii Clostridium hystolyticum u C. propionicum, crieriuuuHbIX IS K-
IICYHHKA,

2. 3Ha4YMTEIBHO TMOBBIIICHA KOHIEHTpauus mapkepoB Alcaligenes, Pseudomonas

aeruginosa u Moraxella;
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3. Kumeuynsie MUKpOOBI CO34aI0T MYKYC MOBBIIIEHHOH (B mpucytcTBuu P.

freudenreichii) Bs3koCTH, CHOCOOCTBYIOIIMI Pa3MHOKEHHIO MHOTOYHCIICHHBIX
BUIOB MHKPOOPIaHU3MOB M (DU3HYECKH MPEMSITCTBYIOIINN OOMEHHBIM IIPOIIECCaM;
4. AHaJOrMYHYI0 KOMOMHAIIMIO KHIIEYHBIX MHUKp0oOOB ¢ Alcaligenes u P. aeruginosa
HaOJII0a)TK B ClTydae ¢ MyKOBHUCIIHUI030M JIETKUX, T/IC 3Ta aCCOLHUAIIHNS YCTOUIHBO

noBTOpsieTcs y Oonbioit cepun oocnenoBanubix B P/IKB 6onbubix (Puc. 9).

Krx10¥5
Ne  Mingpoopramom Tipooa _ Hopvan 0 5000 10000 15000 20000 25000
5 Costridiumhystolyticum 1931 95
6 Nocardia, 14:1d11 142 262
8 Moraxella 45 0
9 Pseudonnas aeruginosa 73 0
12 Clostridium propionicum 3225 288
16 Pseudonocardia 1280 70
20 Alcaligenes 161 48 B [IpoGa
23 Rhodococcus 2904 423 O Hopa
29 Myoobacterium/Candida 1363 549
30 Eooli 58 0
37 Staphylococcus 199 120
39 Helicobacter pylori, h18 168 14
40 Clostridium perfringens 48 12
43 Propionibacteriumfreudenreic 21819 4480
52 Actinomyoetes 10\VE14 2373 309

Puc 9. Muxkcr-uadexius npu nuenoHedppure.

HccnenoBanue MUKPOOHOTHI KHIIEYHHUKA JIeTel, 00JIbHbIX ATONMYECKUM JIepMa-
tuToM. PaGota nposenena B [IIHMKBU um Koponenko (75 namuenToB) Y OGOJBHBIX
aTOMUYECKUM JIEPMATUTOM B MUKPOOMOTE MPUCTCHOYHOTO CJIOS KUIECYHUKA (IO MHK-
POOHBIX MapKepoB B KpOBU) OOHaApYX uiu Aehunut OudumaobdakTepuil npu u30bITOU-
HOM pocTe BuaoB Eubacterium, Propinibacterium freudenreichii, Hokapauii u apyrux

Mukpoopranuzmos (Puc. 10).



8000

6000

4000

2000~

-2000

-4000 -

Eubacterium

Bifidobacterium

Streptococcus
Eubacterium lentum
Bacillus cereus
Peptostr anaerobius
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Muxkpo0OHbIe MapKepbl B KPOBH NPH CeNTUHYECKUX cocTOsiHUAX. MeTonom ['X-MC

OBLJIO BBISIBJICHO MHOT'OKPATHOE MPEBBINICHUE KOHIICHTparuu Mapkepos Lactobacillus

spp. u knoctpuauit rpymmel Clostridium ramosum. Kpome Toro npeBbliiieHa KOHIICH-

Tpalus MapKkepoB CTaPHIOKOKKOB, SHTEPOKOKKOB, Eubacterium lentum u aposxxeit

Candida.

KpOMe TOI'O, BBIABJICHBI HCKOTOPBIC YaCTHBIC IIPU3HAKH:

1. PocT umciieHHOCTH OCHOBHOW rpymmbl 3ybaktepuit (Eubacterium moniliforme,

E.nodatum, E.sabureum).

2. YacTMYHO Y4YacTBYIOT B MH(EKIMOHHOM IMPOIECCE IPaMOTPULIATEIbHbIE MHKPO-

opranu3mbl ceM. Enterobacteriaceae (E. coli, Proteus, Klebsiella u npyrue)

3. Pexke ypoBEeHb KIMHHYECKOW 3HAYMMOCTH MPEBBIIAIOT Mapkepbl Pseudomonas,

Moraxella, Fusobacterium/Haemophilus, Selenomonas, Helicobacter pylori u

Prevotella.
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4. TlpencraBurenu pomoB Stenotrophomonas, Acinetobacter, Neisseria,

Bacteroides, Burkholderia, Francisella o6prut0 He mpeBbIIIaT YpOBHS KIMHHYE-

CKOM 3HQUUMOCTH WJIH npeacia ACTCKTUPOBAHUA

Koppekuusi 1ucémuo3a. Jlo nedenus y manueHta oOHapykeH u30bpiTok C. ramosum,
CTPENITOKOKKOB, HOKapaui m Actinomyces ViSCOSUS TpH CYIICCTBEHHOM HEIOCTaTKe
OCHOBHBIX MHUKPOOPTaHU3MOB HOPMaJIbHOW MHUKPOOMOTHI KUIICYHUKA — JTAKTOOAITWILI,
oudunodakrepuid, sydakTepuii u npomnuonodakrepuii (Puc. 11). Ilocie nedenus c

IIPUMCHCHHUCM JKUIAKHX HpO6HOTHKOB THIIa HOpMO(I)JIOpI/IHOB I OMOBECTUHOB
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Puc. 11. Koppeknus aucobmnosa npu moMoIu KUAKUX TPOOHMOTHUKOB.

MHKPOIKOJIOTUYECKUN CTAaTyC B OCHOBHOM HOPMAJIM30BAJICA, 3a UCKIKOYEHUEM TOTO,
YTO JIAKTOOALIMIIBI HE JOCTUIIIM HOPMBI, @ YUCIEHHOCTh 7y0aKkTepuil nepenuia B U30bl-
TOK. IIpn BOCCTaHOBICHUU HAPYLIEHHOIO MHUKPOIKOJIOIMYECKOIO CTaryca OKa3aloCh

IMOJIC3HBIM IMPUMCHCHUC MMYHOMOIYJIATOPOB (FeHOH, I/IMYHOMaKC), BHCMYTOBBIX IIpC-
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mapaTroB THUIIA AC-HOJIA a TAKXKC MCTPOHMIA30]1d, KOTOpBIﬁ, KaK O0Ka3aJloChb,

KpOMC IIOAABJICHUA BHCAPCHHLIX B CIIM3HUCTYIO O6OJ'IOLIKy 6aKTep01/II[OB CTUMYJIINPYCT

POCT BCEX MUKPOOPTaHW3MOB HOPMATHbHOM MUKPOOHOTHI KHIIICYHUKA.

MOHMTOPHHI MHKPO3KOJOIrHY€eCKOI0 CTaTyca JINL, NPOAOKUTEIbHOEe BpeMsl Ha-
XOASIIUXCH B YCJIOBUSIX M30JSIIUM B TepMETHYECKH 3AMKHYTBIX NPOCTPAHCTBAX.
JloGpoBoiel MPUHSUT y4acTUe B MHOTOJAHEBHOM SKCIIEPUMEHTE, B X0Ji€ KOTOPOTO MC-
MBITYEMBIE JTOJKHBI ObLTN IMOCTOSIHHO HAXOAUTHCS B YCIOBHSIX T€PMETUYHO 3aMKHYTO-
ro npocrtpaHcTBa. llepen HayasoMm 3KCIEpUMEHTa y MCHBITYEMOro Obul OOHapy>KeH
IBYKPATHBIN A€QUIUT MUKPOOMOTHI KHUIIEUHHWKA M3-32 HEJIOCTATKA JIAKTOOAIWILI, dY-
OakTepuil, OudpunodakTepuil u MPoNUOHOOAKTEPHL. BeposiTHO, 3TO 1 OBLIO HACTOSIIEH
IPUYMHON JepMaTuTa MOSCHUYHOM 001acTu Tena,

BO3HHUKIICTO ITOCJIC YHNCTKHU 3aIlIbIJICHHOT'O OTCCKA.

B cBs3u ¢ OTUM, U YUYUTBLIBAs
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