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MUKPOBUOJOTMYECKUA MOJEKYJIAPHO-TEHETUUECKA MOHUTOPUHT
3A BO3BYIUTEJISAMHU KHINEYHBIX WHOEKINN KAK COCTABHAS YACTh

QIIUIAEMUOJOI'MYECKOTI'O HAZI30PA

®enukce Hukonaesuu LIYBUH, Anekceii Bnagumuposuuy PAKOB,

Haraabsa AnatoabeBHa KY3HEILOBA

HUU s>nuoemuonocuu u muxkpobuonocuu CO PAMH
690087, 2. Braousocmok, yn. Cenvckas, 1

B craTthe 00cy)xI1at0TCs HOBbIE BO3MOKHOCTH MOBBIIIEHUS d3(PEKTHBHOCTH ATHIEMHOJIOI HUECKOTO0 Ha30pa, CBSI3aHHEIE C
BHEJIPEHUEM MHUKPOOHOIOTHYECKOr0 MOJIEKYJISIPHO-TEHETHYECKOT0 MOHUTOPHHTA 32 BO3OYIUTEISIMU KHAIICYHBIX HHQEK-
nui. Ha ocHOBaHHMM TUTEpaTYPHBIX JAHHBIX U PE3YJIbTaTOB COOCTBEHHBIX HCCIEJOBAHUI CHOPMYIUPOBAHBI OCHOBHEIE
3aJlayl MUKPOOHOJIIOTMYECKOI0 MOHUTOPHHTA. YCTAHOBJIEHO, YTO BO BCEX M3YUYCHHBIX PETHOHAX IMOMYJISIHU CaJTbMOHEII
1 OaKTepHil ICeBIOTYOepKyie3a reTepOreHHbI 110 TUIa3MHIHBIM XapaKTePUCTHKAM H KaKJI0My 13 cyObekToB Poccuiickoit
®denepanuy CBOWCTBEHHBI ONpeAeIeHHbIe HaOOPHI TNIa3MUIHBIX THIIOB. [Ioka3aHo, 4TO TIa3MUIHBINH aHAJIA3 MOXKET OBITh
HCIIONB30BAaH B Ka4eCTBE CAMOCTOSTEIBFHOTO METOa JUIS JIOKAJFHOTO M PETMOHAIBHOTO HAaONIOAEHUS 3a pacHpocTpaHe-

HUEM TaTOTeHHBIX OaKTepui.

KuiroueBble cjioBa: MUKpOOHMOIOTHYECKUI MOHUTOPHHT, Salmonella, Yersinia pseudotuberculosis.

DONUAEMHUOIOTHYECKUI HA/30p ONpeAeseTCs
KaK cucTeMa KOHTPOJISl HaJl paclpoCTpaHEHUEM HH-
(eKIMOHHBIX OOJIe3HeW W MepaMH HX TpoduiIak-
TuKU. COOTBETCTBEHHO, TMOBbIIIeHNE 3(P(HEKTHB-
HOCTH SIHUJAEMHUOJIOTHYECKOTO HAA30pa SBIISCTCS
OIHOHM M3 HACYIIHBIX MPOOJIEM COBPEMEHHOW AITH-
nemuosiorur. OCOOEHHO aKTyabHa 3Ta MpodiieMa
MpU KUIIEYHBIX MHpEKUHSIX, 3a0071€BaeMOCTh KO-
TOPBIMHU HE UMEET TCHJICHIIUU K CHIKeHnto. OnHa
W3 NMIPUYHMH JAHHOTO SIBICHUSI KPOETCs B HEpelIeH-
HOCTH HEKOTOPBIX aCIEKTOB COOCTBEHHO DITHJICMH-
OJIOTMYECKOTO HaJ/30pa MpH TaKuxX MHPEeKnusx. B
COBPEMEHHBIX YCIOBHSIX YK€ HEIOCTATOYHO OCY-
MIECTBIIATH JIUIIb KOHTPOJIb HaJl 3a00J€Ba€MOCTHIO
W pacnpocTpaHeHHeM WHQEKIHMA cpenu Hacele-
Hust. Hazpena Heo0XoquMoCTh UMETh JJOCTOBEPHEIC
JaHHBIC O HUPKYISUU BO3OyauTeneld nHpeku,
YTO COCTAaBJSCT MPEAMET MHUKPOOHOIOTHYECKOTrO
MOHUTOPHHTA, SBIISIONIETOCS COCTABHOM YaCThIO
SMHIEMHUOIIOTHIECKOT0 Haa3opa. be3 perreHus
3TOT0 BOIMPOCa HEBO3MOXHO JIOCTUYD yIPABJICHUS
SMUJEMHYECKUM TIPOIECCOM IPH OOJBIIMHCTBE
OakTepualbHBIX HHPEKIIUH.

Bomnpocy MUKpOOHOIOrHYECKOr0 MOHUTOPHHTA
M, COOTBETCTBEHHO, KOHTPOJIO HaJa IUPKYISIUCH
BO30yIuTENeH Bcerga ynelsyioch ONpeAeTIeHHOe
BHHMaHue [1]. OgHAKO MUAEMHUOIOTHYECKOE Map-

KUpOBaHUEe BO30yIuTEJIeH B OCHOBHOM CTPOUJIOCH
Ha U3y4YeHUH (PEHOTHUIMYECKUX CBOMCTB OakTepuid
(6uoTun, (arotur, cepoTUN, TOKCUTEHHOCTb, pe-
3UCTEHTHOCTh K aHTHOMOTHKaM). B atom ciydae
MHUKPOOHOIOTMUECKU MOHUTOPUHT BBIpaKaeTcs B
CJICKECHHUH 32 OMOJIOrMYECKUMH CBOMCTBAMHU BO30Y-
IUTeNel, KOTOpbIe XOTsI M HaXo[sAT OTpaKeHUE B
reHoMe OakTepuil, HO He MO3BOJISIOT OLCHUTH CTE-
MeHb TCHETHYECKOT0 POJICTBA HM3y4YaeMbIX MITaM-
MOB Mukpoba. CremoBarenabHO, ISl CO3JAHHS
3(pPEKTUBHONW CHUCTEMBl MHKPOOHOJIOTHYSCKOTO
MOHHMTOPHUHTA HY>KHBI HOBBIE TEOPETHUYECCKHUE TOA-
XOZIbl U HOBBIE METO/IBI.

Pa3BuTHe mNOMyJISIMUOHHONW T'€HETUKH IO3BO-
JUJIO TEOpeTHYeCKH OOOCHOBAaTH BO3MOXHOCTH
MOCTPOEHHUS CUCTEMBI MHKPOOHOJIOTHYECKOr0 MO-
JeKYJISPHO-T€HETUYECKOT0O MOHUTOPHHIA, a MO-
JIEKyJIsIpHass OMOJIOTHS TPEJIOKIIIA PsiJl METOJIOB,
MO3BOJISIONIMX aHAJTU3UPOBATh TC€HOMHBIM TMONH-
Mop(pu3M OaKkTepuadbHBIX MOMYJIALUN BO30YaAH-
Tenet mHEKMOHHBIX Oone3Hell. Teopermueckoe
000CHOBaHUE  MHUKPOOHOJIIOTUYECKOTO  MOJICKY-
JAPHO-T€HETUYECKOT0 MOHUTOPHHIA BBIPA3UIIOCh
pa3paboTKON KJIOHAJTBHON KOHUEHIUU CTPYKTYPHI
MOMYJISIHUA MUKPOOOB, B COOTBETCTBHUU C KOTO-
pOH CTPYKTYPHOU €IUHULICH MOMYJISLUU SBISCTCS
KJIOH.

HIyoun @.H. — 0.m.H., npogh., 3as. 1abopamopueti MoaeKyIaApHoU snudemuonocuu, e-mail: shubin@inbox.ru
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C DBOJIOIMOHHO-TEHETUICCKUX MO3UITUH KIIOH
ompezenseTcs Kak Tpynna reHeTHYecKu UIeHTHY-
HBIX WJIW OJIM3KOPOACTBEHHBIX KIIETOK, KOTOPHIC
TOXKJIECTBEHHBI MO MPOUCXOKACHUIO OT O00IIei
HACJIEZICTBEHHON KJIETKU B OTCYTCTBHE XPOMOCOM-
HBIX pekomMOuHanmii [2]. B cooTBeTCTBHM € 3THM
orpeieNICHUEeM MTPUPOIHBIC TIOMYJISIIUU TPEJCTaB-
JSIOT cO00W COBOKYITHOCTH OoJiee WIIM MEHEe He-
3aBUCHUMBIX KJIETOUHBIX JUHUH, 00NaJarolux H3-
BECTHBIMU TCHETHMUECKUMH MapKepaMmH, aHaln3
KOTOPBIX TIO3BOJISIET CIEAMTH 32 PacnpocTpaHe-
HUEM OTJEJIbHBIX T'€HOTHIIOB MUKpoOa. CremoBa-
TEIbHO, OCHOBHAs 3ajaya MHUKPOOHOIOTHYECKOTO
MOHHTOPHHTA COCTOUT yXe HE TPOCTO B CIe¥kKe-
HUU 32 BO3OyIUTENSIMH, a B JMHAMHYECKOM Ha-
ONMOACHUM 32 IUPKYIUPYIOIIUMH TOMYJISIUSIMA
MUKpPOOOB, 32 WX T€HETUYECKOW OpraHu3anueil u
B OLIEHKE 3HAYMMOCTH OTIEIbHBIX F€HOTUIIOB Oak-
Tepuil B smujaeMuueckoM mporecce. OcyiiecTsiie-
HUE TaKOr0 MOHUTOPHUHTA TIO3BOJISET OOHAPYKUTH
HOBBIE HAIPaBJICHUS U3MEHYMBOCTH MUKPOOa, BbI-
SCHUTHb WX DKOJOTHYECKYI0, SMU300TUUYECKYI0 U
SMUAEMHYECKYIO0 3HAYMMOCTb, YTO MOXKET SBHTHCS
OCHOBaHUEM ISl TPEIyNpPEKICHUS OCIOKHEHUS
SMUAEMHOJIOTUYECKON CUTYAI[UU HIIA CIIOCOOCTBO-
BaTh JIMKBUJAIUN 04aroB WHOEKITNH.

Llenp HacTOSIIEr0 HWCCIEAOBAaHUS COCTOUT B
aHaJM3e BO3MOXKHOCTEH, KOTOpbIE MOTYT OBITh J10-
CTUTHYTHl Ha MYTU NOBBIMICHUS 3(PPEKTHUBHOCTH
SMUAECMHOJIOTUYECKOT0 HAJ30pa 32 KHUIICYHBIMU
WHOEKIUSIMA TP YCJIOBHH OpPraHU3alliu TOCTO-
STHHO JICHCTBYIOIIEr0 MHUKPOOHMOJIOrUYECKOTO MO-
JIEKYJISIPHO-TEHETHYECKOr0 MOHUTOpPWHTA 32 BO3-
OyauTeassMu OOJIC3HEH.

Hns BHyTpuBHmoBod nuddepeHIuanum BO3-
Oynauteneil OakTepHaTbHBIX HWH(PEKIIWH WCTOIb-
3yeTcst psall 3PPEKTUBHBIX METOJOB, OCHOBAHHBIX
Ha WCCIIEIOBAHMM BHEXPOMOCOMHOM HIIM XPOMO-
comuoii JIHK. IlepBas rpynmna MeTofoB BKJIIOYaEeT
MJa3MUJIHBIA aHaIu3 MUKPOOOB M PECTPUKIIMOH-
HeIM aHanmm3 mirasmugaeix JJHK [3-7]. Ko BToO-
poii rpymme oTHocsTCS pubotunuposanue [8—10],
[S200-TuniupoBanue [11], RAPD-tuntupoBanue [12,
13], anekTpodopes B mymnbcupytomiem mnoine (PFGE)
[3, 10, 11], VNTR-TunupoBanue u ero BapHaHTHI
[14] 1 MyJnBTHIIOKYCHOE CEKBEHHpPOBAaHHE-THUIIHU-
poBanue [15]. B cooTBeTCTBUU C pa3pelaroriei
CHOCOOHOCTBIO  METOAOB, BOCIPOU3BOAUMOCTHIO
pe3yJIbTATOB M WX WHTEPHPETAINCH MYyIbC-3JICKT-
podopeTrieckoe TUMMPOBAHUE CUUTAETCS «30J10-
TBIM CTaHJAPTOM» JIJIsl TEHOTUITUPOBAHUSI MHOTHUX
BU/JIOB MATOTCHHBIX OaKTEpUH.

Haubonee oTBeTcTBEHHAas 3amada MHKPOOHO-
JIOTUYECKOTO MOJICKYJISIPHO-T€HETHYECKOT0 MOHU-
TOPUHTA COCTOUT B HM3YUYEHUU CTPYKTYpPHI MOMY-
AN Bo30ynuTenei 6akTepruanbHbIX HH(DEKIUH.
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B nacrosmiee BpeMsi yCTaHOBJIEHO, YTO IeHETHYEC-
Koe pa3zHooOpasue BO30yauTENel B CTPYKTYpe HX
nonyisinuii He Oe3rpaHuvHO. M3ydyenuwe momyns-
IUH MaTOreHHbIX OaKTepUil BBISIBUJIO BBICOKOKJIO-
HaJIbHBIC BUJBI, BUJBI C OIPAaHUYECHHON KIIOHAIb-
HOCTBIO U HekjoHanbHble. Ilpu 3Tom Salmonella
enterica SIBISIETCS BBICOKOKJIOHAJIBHBIM BUJIOM
Oaxrepuii [16].

B nHacrosimee Bpems Salmonella enterica subsp.
enterica serovar Enteritidis (S. Enteritidis) 3anuma-
eT BeAyllee 3HAUCHUE B ATHOJIOTHH CallbMOHEIC-
3a B Poccum m Bo MHOTMX cTpanax mupa. Mccneno-
BaHUE METO/IOM JJIEKTpodope3a B MyJIbCUPYIOIIEM
none mTammoB S. Enteritidis, n301upoBaHHBIX OT
OOJBHBIX B Pa3MYHBIX PETHOHAX MHUPA, BBISBUIO
3HAYUTENbHYI0 T€TEPOreHHOCTh MOMYJISIUN MHUK-
po0a. Ilpu 3TOM OrpaHMYEHHOCTH YHUCIIA F€HOTH-
OB MUKp00Oa B CTPYKTypE €ro HOIYJISIUN ompe-
JIETSETCSl TEM, YTO BO BCEX M3YUCHHBIX PErHOHAX
BCEIr/1a BBISABISACTCS JOMMHUPYIOUINI T€HOTHUII, Ha
JIOJI0 KOTOPOTO MPHUXOAUTCS OOJNbIIasi 4acTh U3Y-
YEHHBIX IITAMMOB MUKPOOA.

[lynbc-anexkTpodopeTnieckoe  TUIHPOBAHUE
30 mrrammoB S. Enteritidis, m301upoBaHHBIX B AH-
i B 1983-1998 rr. 3 pa3snuyHBIX AKOJIOTHYEC-
KUX HCTOYHHKOB, BBISBUIIO 9 3IeKTPOGOPETUIIOB
MHUKPOOa, Cper KOTOPBIX TeHOTUN X1 00BbeTnHUIT
22 (73,3 %) mramma mukpodOa [17]. Kak moka3sa-
JI0 cpaBHUTENBHOE HccnenoBanue 104 mrammos S.
Enteritidis, M30TMpOBaHHBIX OT JOMAIIHUX Kyp Ha
8 mrunedepmax B pasiMUHBIX palioHax AHIIINH,
reHotun X1 BbIsAiBIeH y 83,6 % mrTamMMoB MUKpoOa
[18]. CnenoBatenbHO, MOKHO TOJaraTh, 4YTO JTOMU-
HupoBanue renotuna X1 S. Enteritidis y 6ompHBIX
ornpezenseTcss UMEHHO (OPMUPOBAHHEM Ha ITH-
nedepmax 3TOro JOMHHHUPYIOUIETO TEHOTHUIIA WITH
KJIOHa MUKpOOa. B mabHEHIINX HCCIIeOBAaHUSIX
IpU HUCIIOIb30BAHUM TPEX HE3aBUCHMBIX METO/IOB
TeHOTUNIUpOBaHusS (dNeKTpodope3 B MyIbCHPY-
IOIIeM ToJie, PUOOTHUIUPOBAHWE W IIA3MHIHBIN
aHaJU3) MOATBEPANIIOCH HAJTUYHE JOMUHUPYIOLIE-
ro reHotumna Mukpoba [19]. bauskue pesymbrarsi
nonydeHsl B Jlanwu [20], rae mpu TUNIHPOBAHUHU
30 mrammoB S. Enteritidis, M301upoBaHHBIX OT
MEJIKHX MJIEKOIMUTAIOMMUX U OONLHBIX JIOAEH, 23
(76,7 %) mrTaMMa OTHOCHJIUCH TaKXXe K OJTHOMY JI0-
MUHHPYIOIIEMY T'€HOTUIy MUKpoOa. bonee Toro,
HEeHTpaJin30BaHHOe uccienaoBanue 101 mramma S.
Enteritidis, u30qUpOBaHHBIX OT OOJBHBIX JIIOJICH,
JKUBOTHBIX U C 00bEKTOB BHelIHel cpesnl B IlBe-
uuu, Aariauu ¥ Ucnaaum B 1983—1997 rr., BBISIBU-
710 28 anekTpodopeTUioB MUKpoba, oJHaKo Oosee
60 % mTaMMOB OTHOCHJIUCH K OJHOMY JTOMHUHHPY-
foremMy resHotumy [21]. DTy uccnenoBaHUs MO3BO-
JWIIA TPUATH K 3aKJTI0YSHHIO, YTO MOmyJsnus S.
Enteritidis Ha Tepputopuu 3anagHoii EBpornsr nme-
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€T KJIOHAJBbHOE MPOUCXOXKICHHE, a MyIbC-3JIEKTPO-
(hopeTnueckoe TUMTMPOBAHHE MUKPOOA MOKET OBITH
UCIIONIB30BAHO JJIsl U3yYCHUS MOMYJISAIUA MUKPOOa
Ha Pa3JIMYHBIX KOHTHHEHTAX.

bnuskue pe3ynabraThl TEHOTUIHPOBAHHS  S.
Enteritidis ¢ wucnomp3oBaHueM 3JeKTpodope3a B
NyJbCUPYIOIIEM I0JI€ TMOJIYYSHBl NPU H3YUCHHH
IITAaMMOB MHKpPO0a, LHHUPKYJIUPYIOIMX Ha A3nat-
CKOM KOHTHHEHTe. VccrienoBaHus, BBIOJHEHHBIC
B Smonun [22-24], Taunanne [25] u Ha TaiiBane
[26, 27], moka3anau, 9TO BO BCEX IMPEICTABICHHBIX
cTpaHax OOJBIIMHCTBO Bemblliek U Oonee 50 %
CIOpPAYECKUX CIy4aeB CaJbMOHEIIE3a CBS3aHBI
C OJHUM OOIUM TeHOTHUNIOM MUuKpoba. [Ipu sTom
CPaBHHUTEJIBHOE HCCJICIOBAaHUE MITAMMOB MHUKPO-
0a, BBIJCICHHBIX W3 PA3IUYHBIX HKOJOTHYSCKUX
WUCTOYHHMKOB B I'epMannu u Ha TaiiBaHe, IOKa3aso
UACHTUYHOCTH JOMUHHUpYIOmero reaotuna S. En-
teritidis B oboux perunonax [28]. YuuThIBas, 4To
UCCIIEJOBAaHHBIC IITAaMMbl MHKPOOa ObUIM H30JIH-
POBaHBI U3 PA3TMYHBIX UCTOYHHKOB B OTIAJICHHBIX
JIpyT OT ApyTra reorpaduueckux paiionax EBpaszum
U OTHOCHJINCh K OIHOMY JOMHHUPYIOIIEMY T'€HO-
TUITy, aBTOPHI NPULUIA K 3aKJIIOYEHHIO O CYIIECT-
BOBaHMH OCHOBHOI'O KJIoHa (reHotuna) S. Enteriti-
dis, monmy4YuBIIEr0 MUPOBOE pacIpPOCTPaHECHHE.

B nabGopaTopuu MONEKYJISIPHOW BIHAEMHUOIIO-
run HUW snmuaemuonornu u Mukpoouosoruu CO
PAMH panst reHoTMNIMpOBaHHUS BO3OYIUTENEH HC-
NOJIB3YeTCs TIa3MUAHBIN aHAIH3 B KOMIIJIEKCE C
PECTPUKIIMOHHBIM aHanu3oM mia3muaasix JJHK, a
OCHOBHBIE MCCIJICIOBAHMSI BBITIOJHEHbI HA MOJEISIX
BO30yAMTENEH callbMOHENIe3a U TICeBIOTYOepKyJie-
3a. BeiOop miazmMuaHOro aHanusa sl THIIMPOBA-
HUS CaJbMOHEIN U OaKTepui TCeBIOTyOepKyie3a
OTIpeNeNnuics TEM, YTO JaHHBII METOI XapaKTepH-
3yeTcs XOpOIIed BOCIPOU3BOAMMOCTBIO pe3yiIbTa-
TOB, JOCTAaTOYHOM pAa3pELIAIOIIC CHUJION, JIErKO-
CTBIO BBITIOJHEHHS M MHTEPIPETAIUU MOTYUYCHHBIX
JAHHBIX, TUIa3MHIBI COJCPHKATCs y OOJBIIUHCTBA
IITaMMOB JTHX BHJIOB OaKTEpHii, YTO yKa3bIBacT
Ha BBICOKYIO JIOJII0 TUIHMPYEMbIX IITaMMOB [3, 4,
7, 26, 27]. Kpome TOro, MOHUTOPUHT OBbIE UCCIIEIO-
BaHUs Mpearojarail u3ydyeHue OOJIBIIOro 4Yucia
HMITAMMOB OaKTepUi, YTO HE TO3BOJISJIO OPHEHTH-
pPOBaThCSl Ha HMCIOJIB30BAaHUE TPYIOEMKHX U JOPO-
TOCTOSAIINX METOJIOB, OCHOBAHHBIX Ha H3yUYCHHH
xpomocomuoi JIHK [29]. B utore, B mporecce ocy-
IIECTBJICHUS MUKPOOMOIOrNYECKOr0 MOHUTOPHHTA
METOIOM IUIa3MHIHOTO aHalIM3a H3Yy4YEHO CBBILIE
15000 mrammoB Salmonella, U301MPOBAHHBIX W3
Pa3JIMYHBIX AKOJIOTUYECKHX MCTOYHUKOB (OOIBHEIC
JIONM, >KUBOTHBIC, OOBEKTHI BHEIIHEH CpPEIbl), H
4500 mrammoB Yersinia pseudotuberculosis.

[MnazmuaHass XapakTepUCTUKA MOMYIALUUA S.
Enteritidis B IIpumopckoM Kkpae BKJIouaeT Oolee
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100 mma3sMugHBIX THIOB MHKpPOOa, YTO OTpa)xaeT
ee BBICOKYIO CTENeHb I'eTeporeHHOCTH. Bmecrte ¢
TeM Ha TMpoTsokeHuW 15 yet HabmromeHuit Oonee
80 % Bceil 3aboneBaeMOCTH HaceJeHHsI oOecre-
YUBAETCS Yy4YacTHEM IIECTH IUIa3MUHBIX THUIIOB
MuKpoOa. OrpaHUYEeHHOCTh HA0OPOB TE€HOTHUIIOB S.
Enteritidis cBoWCTBEeHHA W MOMYJISAUUA MHKpoOa y
00pHBIX B CHOUPCKO-/[aThHEBOCTOUHOM PETHOHE,
rae 6omnee 80 % 3aboneBaeMocTH HaceleHus obec-
MEeYUBAIOCh y4acTHeM 9 MIa3MHUAHBIX THUIIOB, U Ha
OOJIBIIMHCTBE TEPPUTOPUI BBISIBIISETCS Yalle BCe-
T0 OIWH JOMHHHUPYIOIUHN TIa3MUIHBIN THIT MUK-
po0a, Ha 10110 KOTOpOro npuxoaurcs ceeime 40 %
3a0oseBacMocTH HaceneHus [30, 31].

I'eteporennocts momymsiiuid S. Enteritidis mo
MJa3MHUJIHBIM XapaKTEPUCTUKAM HMEET MECTO H
B Apyrux crpanax. Hanpumep, B Ucnanuu [32] y
MHUKpOOa BbISIBIIEHO 9 mija3MHIHBIX TUIIOB, B Ye-
xun [4] — 16 Tumos, B Upane [7] — 7 tumnos, Ha
TaiiBane [27] — 17 TunoB. OgHako, kak u B Poccun,
BO BCEX CTpaHaX CPEAM HCCIEJOBAHHBIX IITAMMOB
BBIICSIIOTCA 2—3 TOMHHHUPYIONIMX T€HOTUIIA MUK-
poba, Ha MO KOTOPBIX MpuxomauTcs oT 50 1o
80 % xymbTYyp.

Jnst pemeHust Bompoca O MexaHU3Max Qop-
MupoBaHUsl y OonbHBIX B CubOupckom u JlanbHe-
BOCTOYHOM (perepasibHBIX OKpyrax IreTeporeHHBIX
nonyJisiiiuid S. Enteritidis ObLIM M3y4YeHBI ITAMMBbI
MHUKpPOOa, U30JIMPOBAHHbIC U3 MPOAYKIUHU 16 nTH-
nedadpuk [30, 31]. [Ipu 3TOM ycTaHOBIIEHO, UTO Ha
OonpmmHCTBe nTHHEdabpuk Cubupu n JlaxpHero
BocTtoka HUPKYyIHpPYIOT TeTepOreHHbIC ITOMYIIs-
nuu S. Enteritidis, mpencraBnennasle 1ByMs u 0o-
Jee TIa3MUJHBIMU TUNaMud MHUKpoOa. Kak moka-
3aJl aHallu3 CBA3M 3a00JIeBAGMOCTH HACEJICHHS C
NPEINPUATASIMHA TPOMBIIUICHHOTO TTHIIEBOJCTBA,
6omee 80 % cnopaanveckoil u BemblIeYHOW 3a00-
JIeBa€MOCTU OOYCIIOBJICHO T'€HOTHIIAMH, LIUPKYJIHU-
pyromuMu Ha ntunedadprukax.

AHaNoOrUYHbIE Pe3yNbTaThl MOJy4YeHBl B AHT-
nuu [18] B mporiecce mia3MuIHOIO aHaJIN3a MITaM-
MOB MUKp00a, H30JIMPOBAaHHBIX Ha § ITHIEPepMax
B Pa3HBIX pallOHaX CTPaHBI, TI€ TAKKE HAa KaXJIOM
NPEIIPUATHN BBISABICHBI T€TEPOreHHBIE 1O TIIA3-
MUJHBIM XapaKTePUCTUKAM IOMYJISIIUH MUKpoOa.
OO0mum i1t Poccun m AHIIINU SIBJISETCS TO I10JI0-
xkeHue, uto momyssanuu S. Enteritidis Ha kaxaon
n3 nrunedadpuk OTHOCHTENBHO KOHCEPBATHUBHBI
10 BPEMEHU U XapaKTepU3ylTcs HaOOpoM ompene-
JICHHBIX TUIA3MHIHBIX TUIIOB MUKpOOa.

CnenoBarenbHO, MPUCYTCTBHE Ha KaXJO0W U3
OTJENBHBIX NTUIEGAOPUK HECKOJBKUX TIIa3MU/I-
HeiX TunoB S. Enteritidis jexxut B ocHOBe opmu-
poBanus y OonbHbIX B Cubupu u Ha JJansnem Boc-
TOKE BBICOKOT€TEPOT€HHOH 110 TIA3MHTHBIM THIIAM
NONyJIAIUN MUKpoOa. BecbMa BeposITHO, 4TO 3TOT
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KE MEXaHHU3M JISKUT B OCHOBE (hOPMHUPOBAHHUS Te-
TeporeHHol momynsinuu S. Enteritidis y 0ombHBIX
U B AHIIINH.

bnu3kue xapakTepucTHKHU CBOHCTBEHHBI M TIO-
nynauun Y. pseudotuberculosis. Hamumu wnccre-
JOBaHMSIMHU TIOKa3aHo, 4To B Poccum momynsauus
Y. pseudotuberculosis ceporuna 1b, urparomero
OCHOBHYIO pOJIb B MAaTOJIOTUU YeJOBEKa, Mpe-
craBneHa 20 MIa3MUAHBIMH THUIIAMH MHKpPOOa,
HO OCHOBHYIO POJIb B OTHOJIOTHHU TICEBIOTYOEpPKY-
Je3a UTparoT 5 MIa3MHUJHBIX THUIIOB, C KOTOPBIMHU
cBsa3aHo 85,7 % 3abomeBaemoctu [33]. B Smonun
SMHUIEMHUYECKasi U Cropaandeckas 3a00JeBaeMOCTb
IICEBJOTYOEpKYJIe30M B OCHOBHOM CBSI3aHA C CEpO-
tuniamu 1b, 4b, 5a u 5b [34]. B cooTBeTCTBUHU C
pesynsratamu REAP-tunupoBanus (restriction en-
donuclease analysis of virulence plasmid) mTammer
ceporuma 1b pacmpenenunuch B 6 THIIOB C Tpe-
obnamanuem REAP-tuma D, mrammbl cepoTuna
4b - B 7 REAP-tunoB ¢ npeobmananuem REAP-
tina G, a 5a 1 5b — COOTBETCTBEHHO B 3 M 4 THIa
¢ npeoOnaganueM REAP-tuna [. BeisBuimch u
o6mue REAP-tunel mis Poccun, Snonnm u Ko-
peu, kakoBbiMu siBNAOTCSE REAP-THnel B u D, ¢
KOTOPBIMH CBSI3aHBI OOIIME IUISI CTPaH CEPOTHUIIBI
Y. pseudotuberculosis 1b u 4b.

TakuMm 00pa3oM, HECMOTPS Ha 3HAYUTEIBHYIO
TeTEPOreHHOCTh TMOMYJSLNNA BO30yAMTENEH calb-
MOHEJIe3a U TICEBIOTYOEpKyJie3a, BBISABIISIEMYIO
pa3JIMYHBIMU METOJIaMHU, UMEIOTCS peajibHbIe BO3-
MOKHOCTH JUJISl U3YUYEHUS UX F€HETUYECKOH CTPYK-
Typbl. DTH UCCIEOBAaHUS OTKPBHIBAIOT MEPCICKTH-
BBl JUISI CPABHUTEIBHOTO aHAJU3a WX BO BPEMEHH,
Ha Pa3IUYHBIX TEPPUTOPHUSX, CPEIU PaA3IMYHBIX
TPYIII HACeJIEHUs ¥ TIPU Pa3JIMYHbIX TUIIAX 3a00ie-
BaeMOCTH. EcTeCTBEHHO, YTO TaKMe HCCIEAOBAHUS
UMEIOT U TPAKTUYECKYI0 3HAYMMOCTb, TOCKOJIBKY
pacKkpbITHE MEXaHU3MOB (HOPMHUPOBAHHS TeTe-
POTEHHBIX TOMYJSIINA Bo30ynutenei nHbeKIUi
CIIY>KUT WHGOPMAIMOHHOW 0a30il s MPUHATHS
YIPaBJICHYECKUX PEHICHU, MPSAMO HalpaBICHHBIX
Ha MpeAoTBpalleHre 3a001eBaeMOCTH HACEIICHHUS.

Crnenyromeld 3amadeil MHKPOOHOJIOTHYECKOTO
MOJIEKYJISIPHO-T€HETHYECKOT0 MOHUTOPHUHTA SIBIISI-
ercst nuddepeHIranys reHOTUIIOB BO30YAUTENEH,
XapaKTePU3YIOLIUXCA PAa3TUYHON SIHUIEMUYCCKON
3HAYUMOCTBIO. AKTYaJbHOCTb 3TOW MPOOIEMBI
OTIpe/IETISACTCS YK€ TEM, YTO JOJU PA3IUUYHBIX Te-
HOTHIIOB CaJIbMOHEIUT M OaKTepUil MCEBIOTYOCPKY-
Je3a B CTPYKTypax MX HOMYJSALUN Ha pazIudHbBIX
TEPPUTOPUAX BapbUpylOT. bonee nogpobHo nanHoe
MOJIOKEHHE TIPOCIICKEHO Ha MPUMEpPE pacmpesene-
HUs Ta3MuAHbIX THTOB S. Enteritidis mo Tepputo-
puu Cubupu u Jlansaero Boctoka, koTopoe okaza-
nock HepaBHOMEpHBIM [30]. Cpenu OCHOBHBIX Jie-
BATU IJIa3MUIHBIX TUTIOB S. Enteritidis BBISABIIEHBI
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TUIIBI MUKpOOA, TONYYHMBIINE paclpOCTpaHEHUe
Ha Bcell TeppuTopun. UMu SABISIOTCS TE€HOTHUIIBI S.
Enteritidis, mapkupoBannble Tiazmugamu 38 Mda
n 38:1,4 Mda. Ha HekoTopbsIx TeppuTopusix (Xaba-
posckuii u Kpacnosipckuii kpasi, HoBocubupckasi,
Tomckast u Hpkyrtckass o0jgacTH) 3TH TE€HOTHUIIBI
UMEIOT JOMUHHUPYIOIIEe 3HAYCHHWE B JTHOJOTHH
uHpexkuu. HampoTuB, Ha ApPYruX TEeppUTOPHIX
(ITpumopckuii kpait, Kamuarckast ob6nacTs) oHE HE
UTparoT BeAyllel posin B popMUpoBaHUM 3aboiie-
BAa€MOCTH, OJHAKO MPHUCYTCTBYIOT B HOMYJISIITUSAX
MukpoOa. Bropas rpynma mniaasMUAHBIX THIIOB
XapaKTepU3yeTcsi PETHOHANBHBIM PaCIpOCTpaHe-
HueMm. Tak, muia3MugHbIA THIT MUKpoOa 38:2,6:1,4
Mda yame oOHapyxuBaeTcs y 00abHBIX B Cu-
OupckoM permoHe, a mramMmbl reHotuna 38:30:2,3
Mda Gonee xapaxtepus! mist JansHero Bocrtoka.
HanpoTuB, TpeThs Tpymnma mia3MUIHBIX THIIOB S.
Enteritidis xapakTepusyeTcsi MpUypOYEHHOCTHIO K
OIpEeJICICHHBIM aIMUHUCTPATUBHBIM TEPPUTOPH-
sMm. B IlpumopckoMm Kpae CylIecTBEHHYIO pOJib B
STHOJIOTMH CallbMOHEJJIE3a WIPaeT MJIa3MUJIHbIN
tin 38:4,2 Mda, a B Xabaposckom — 38:3,3 Mda.
CoBpeMEHHOE COCTOSIHHE H3YUYEHHOCTH IpO-
O7eMbl MO3BOJISET YACTUYHO OOBACHUTH HEKOTO-
pble ee CTOpoHbl. MOKHO moiaraTb, 4TO COCTO-
SHUE TPUYPOUYCHHOCTH IIA3MHUIHBIX THIIOB S.
Enteritidis k omnpeneleHHBIM aIMHUHUCTPATUBHBIM
00pa3oBaHUsM BEACT 3a COOOM MX MEHBIIYIO 3IU-
JEMUYECKYI0 3HauYuMOCTb. llpm 3TOM MexaHu3M
(bopMHpPOBAaHUS TAaKOH NMPUYPOUYCHHOCTH T'E€HOTH-
OB K TEPPUTOPUSM OIPENENSeTCs UX IUPKYIs-
el Ha MECTHBIX TPEANPHUSITHUSIX NTUIEBOJCTBA
[35]. OnuaemMuueckast 3HaYMMOCTh TUIIOB MUKPOOa
C PErMOHAJIBHBIM PACHPOCTPAaHECHUEM MOTCHIINAIb-
HO Oosee Bbicokast. COOTBETCTBEHHO, MEXaHHU3M €€
(bopMHpOBaHUS MOXKET OBITH ABOSKHM. B mepBom
cllydyae OH MOXET OIpPENeNAThCS LUPKYJIALueH
MUKpOOa Ha HECKOJBKUX MPEANPHUSITUIX MTHIIC-
BOJICTBA B PETHOHE, KAaK 9TO MMEET MECTO Y IJja3-
muaHoro tuna 38:2,6:1,4 Mda. Bo BTopoM — Muk-
poO XOTs M HUPKYJIUPYET HA OJHOM IPEANPHUSITUN
permnoHa, OfHaKO C(hOPMUPOBABIINECS TPAHCIIOPT-
HbIe TMOTOKM HPOAYKLIMH TPENNpPHUITHS BEAyT K
JIMcceMUHAU Bo30yquTens B peruone [35]. Hau-
OOJBIIYI0 SHUJAEMHYECKYI0 3HAYUMOCTH HMEIOT
mia3mMuaeie Tl S, Enteritidis, momyduBmime
pacripocTpaHeHue Ha Bcell Tepputopuu Cubupn u
HansHero Bocrtoka. I 3TUX F€HOTHUIOB Xapak-
TEPHO, BO-TIEPBBIX, MIUPOKOE PpaCIpPOCTpaHEHUE
Ha psJie TPENNPUATHIA NTHIICBOACTBA, U, BO-BTO-
PBIX, ©UMEET MECTO paclpocTpaHeHue Bo30yauTe-
7 B IPOLECCEe TPAHCIOPTA MULICBBIX MPOAYKTOB.
Bo3moxxHO (hopMHpOBaHHE BCTPEUHBIX MEPEBO30OK
OJMHAKOBBIX IUIA3MHUIHBIX TUNOB S. Enteritidis ¢
TpaHCHOPTHPYEeMBbIMU TpoaykTamu. IlosTomy B
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HACTOSIIIEe BPEeMsI ellle HeJJOCTATOYHO JAaHHBIX IS
COCTaBJICHUSI BO3MOXHBIX CXEM JBM)KEHHUS BO30Y-
JUTENS B peruoHax ¥ MOHWMaHUSI AMTHIEMUOJIOTHU
caJbMOHEIJIe3a, BBI3BAHHOIO ITUMU T'€HOTHIIAMHU
MHKpPOOa.

MuKpoOHOIOTHYECKUH  MOJIEKYJISIPHO-TEHETH-
4eCKHIi MOHUTOPHHT NpHOOpeTaeT 0co0yro 3Hauu-
MOCTb IPU PELICHUU MPUKIATHBIX BOIPOCOB 3IIU-
JIEMHUOJIOTHH: YCTaHOBJICHHE WCTOYHUKOB W (hak-
TOpOB TMepeaaurd BO30OyIAuTeNeH, BBISIBICHHE HIIN
HCKJIIOYCHHE 3MHIEMHUOJIOTHYECKUX CBS3EH MEXIY
ciydasiMu O0JIe3HH, pacmn(poBKa BCHBIIICK WH-
dexmuit, nuddepeHnnanysi 3aBO3HBIX U MECTHBIX
3a00JeBaHUl Cpeln HaceleHUs, pacKpbiTHE IIy-
Tel Murpanuii Bo3Oyaureneid nadexnuii [36]. Itu
BOMPOCHI OTIEPATHUBHO PEIIAIOTCS UMEHHO C IpUMe-
HEHHUEM IJIa3MHJIHOTO aHaJIN3a, KOTJa MOsBISAETCS
BO3MOKHOCTb OBICTPOI'O M3Yy4ECHHMS 3HAUYUTEIBHOTO
YHUClia MTaMMOB OaKTepui.

Takum 00pa3oM, MoTydYeHHBIE Pe3yIbTaThl CBU-
JIETENbCTBYIOT, YTO IJIA3MHIHBIA aHATU3 B KOMII-
JIEKCE C PECTPUKIIMOHHBIM aHAJIM30M ILIA3MUJ-
veix JIHK nosBonser auddepenunpoars BHYTpU
CEPOTHUIIOB T'€HETUYECKH DPOACTBEHHBIC IITAMMBI.
[IpenmymiecTBa MOJNEKYISIPHO-TEHETHIECKOTO MO-
HUTOPHHTA 10 CPAaBHEHMIO C TPAJAULIUOHHBIMU (e-
HOTHUITMYECKUMHU METOJIAMU CIIC)KEHUS OECCITOPHHBI.
B sTtom BHae MUKPOOHOIOTHYECKUHA MOHHUTOPUHT
JIEHCTBUTEIIBHO SBJISICTCS HHPOPMAITMOHHON 0a30ii
3MUAEMHOJIOTUYECKOT0 HaA30pa, YTO TMO3BOJISET
KOHCTPYKTHBHO BIIMSITH Ha 3()()EKTUBHOCTH TPO-
BOJUMBIX MEPONPUATHH.
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MICROBIOLOGICAL MOLECULAR GENETIC MONITORING OF ENTERIC
INFECTION PATHOGENS AS AN ELEMENT OF EPIDEMIOLOGICAL

SURVEILLANCE
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Natalia Anatolievnhna KUZNETSOVA

Institute of Epidemiology and Microbiology SB RAMS
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The implementation of molecular genetic methods of intraspecific typing of pathogenic bacteria allowed to study a
genomic polymorphism of the population and to carry out a dynamic surveillance of pathogen circulation. In the paper
discussed new capabilities for improvement of epidemiological surveillance efficiency connected with the implementation
of microbiological molecular genetic monitoring of enteric infection pathogens. Based on literature data and our own
results we formulated the basic goals of microbiological monitoring. It is established that in all studied regions Salmonella
and Yersinia pseudotuberculosis populations are heterogeneous by plasmid characteristics and any of federal subject have
a peculiar definite compositions of plasmid types. It is shown that plasmid analysis can be used as separate method for
local and regional surveillance for distribution of pathogenic bacteria.

Key words: microbiological monitoring, Salmonella, Yersinia pseudotuberculosis.
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