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PE3IOME

Monumopune yupKyasyuu 8UpyCco8 A6A31emcs BalNCHOU HACMbIO CUCMeMbl 30pABO0XPAHEHUs PA38UMbIX CIMPAH, KOMOopble 8 nocaedHue 200bl AKMUBHO BHEOPAIOM
co8peMeHHble UHHOBAUUOHHbIE N00X00b! U Memodbl bisenerus Ouonocuueckux puckog. CozdanHble 8 e8pOnelickux CMpanax CUCMeMbl Ha 0CHO8e Memo0oA0Ul
2NUOEMUOA0UU CIOUHBIX 800 00eCneHUBalom PaHHee Gbisi8AeHUe HOBbIX U 6HO8b 803HUKAIOWUX UHEeK UL Ha NONYAAUYUOHHOM YPOBHe, CnocoOCm8Eyom npedom-
8paUeHUI0 YepO3bl 6CHbIUIEK U INUOEMUL UHPEKUUOHHbIX O0Ne3Hell, NOKANUZAUUL U CHUNCEHUI) OUON02UMECKUX PUCKO08 045 300p06bs HaCeaeHUs 00 0onycmu-
MO20 YPOBHSL.

Ileaw uccaedosanus — y2ny6aénHoe usyuerue onvima u UHCMpymeHmapus esponetickux cmpat (na npumepe lepmanuu, @panyuu, Umasuu u Uparanouu) npu
co30anuuy u YyHKUUOHUPOBAHUU HAYUOHAALHBIX CUCEM InUdemuosoeuu cmo4bix 600 (9CB).

Mamepuanamu uccredosanus Oviau Hay4uHble nyoaukayuu u cmpamezuyeckue ookymenmot Iepmanuu, Opanyuu, Umanuu, Upaanouu, Fepocorosa é obracmu
snudemuonoeuu cmourvix 600. Ombop UCMOUHUKO8 OCYUeCmeAsanU Ha OCHOBe Kpumepues memamu4eckKoeo cOomeemcmeaus, CMblca080i U PYHKUUOHANLHOU
SHAYUMOCIU U AKMYAAbHOCIU HAYYHbIX Cameil U HOpMamueHoix 0oKymenmos. Tlouck aumepamypHsix UCMOYHUKO8 U OOKYMEHMO08 npoeedéH 6 bazax 0an-
noix (BJ1): na pyccxom szvice — eLIBRARY, CyberLeninka, na aneauiickom, Hemeyxom u gpanyysckom azvicax — Web of Science, Scopus, PubMed, Google
Scholar, Cochran Library, a makoce 6 Hayuonanrvhoix bJI npasumenscme u napaamenmos ykazauHoix cmpar. K ocHoséHbim memooam uccae0o6anus OmHOCamM-
¢s1: KOHMEeHM-aHanu3, CUCmeMamu3ayus Mamepuana, pempocneKmusHblil aHaiu3 (3601104us Memooa), CUCHeMHbLI n00X00 (K usyueHuto cemeil MOHUMOPUH-
ea), cpasrHumenshulii anaau3s (cucmem ICB), obobwerue (onvima).

B nepeoii wacmu anasumuueckozo 0630pa npedcmasaena 360A10UUs UCHOAB308AHUSL NPUHUUNA INUOEMUON0UY CINOUYHbIX 800 8 Mupe. Packpeimer cywnocms
u codepucanue mexanusma DCB, gvl0enenvl eco ocHosHble npoyeccol. B Eeapone npuopumem omoan co30aHU HAUUOHAALHBIX U COBMECMHbIX, 006€0UHEHHBIX
6 pamkax Espocorosa, cucmem DCB c ynopom na eredperie co8peMeHHbIX UHPOPMAUUOHHBIX, MEeNeKOMMYHUKAUUOHHBIX MEXHOA0UIL, UCKYCCMBEHHO20 UHmMeN-
aekma. Hzywen onoim @panvyuu (npoexm Obépine). Bo 2-it wacmu 0630pa uccaedosansvt gynxkuuonupyiowue ¢ Eepone cucmemvr DCB, cozdannbie no Hayuo-
Hanvhoim npoekmam: AMELAG (Tepmanus), SARI (Umanus), NWSP (Hpaanous). Cpagrnumenvhbiii aHaiu3 cucmem no3604ui 8bl0eaums ux oouue 4epmol,
XapakmepHbie 0COOeHHOCMU U HANPABAEHUs Pa3gumusl, npedcmasasrouue unmepec 0as npousHblx cneyuanucmoe Poccuiickoi @edepayuu.

Saxarouenue. Esponeiickue cucmemor DCB, nocmpoenHbie Ha co8pemMeHHbIX MEXHON0USAX, BHOCAM CYUjeCmEeHHblil 6K1a0 8 PYHKYUOHUPOBAHUE HAUUOHANbHBIX
cucmem MOHUMOPUH2A OUOA0UMECKUX DUCKO8, N0360515 NPOBOOUMb NPOCHOCMUYECKYIO OUEHKY COCMOSIHUS KO2OPMHbIX 2PYRN U HACEACHUS. 8 UeN0M, BbIAGASIS
He MOoAbKO KOHKPenHble Namo2eHsl U ONACHble 8euecmaa, Ho U onpedenss COCMOosHUe NONYAAUUOHHO20 300p06bs Hacenenus. Mexanusm DCB akmueHo eHe-
dpsiemcst 6 CUCHEMbl MOHUMOPUH2A PAOUAUUOHHBIX, XUMUMECKUX U OU0A02UHECKUX PUCK08 egponelickux 2ocydapceme. Ce2o00Hs cozdanue ¢ Poccuu ananoeuunozo
cospemernoeo mexanusma ICB, ecmpoentoeo 6 cucmemy MOHUMOPUH2A PAOUAUUOHHBIX, XUMUHECKUX U OUON02UYECKUX PUCK08, 80CMPeO0BAHO U HEOOX0O0UMO.
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ABSTRACT

Monitoring viral circulation is an important part of the public health framework in developed countries, which in recent years have been actively implementing
modern, innovative approaches and methods for monitoring biological risks. Systems developed in European countries based on wastewater-based epidemiology
methodology ensure the early detection of new and re-emerging infections at the population level, helping to prevent the threat of infectious disease outbreaks and
epidemics, and to contain and reduce biological risks to public health down to acceptable levels. The purpose of this study is to provide an in-depth analysis of
the experience and tools used by European countries (Germany, France, Italy, and Ireland) in the development and operation of their national wastewater-based
epidemiology (WBE) systems. The study materials included scientific report and policy documents from Germany, France, Italy, Ireland, and the European Union
on wastewater epidemiology. Sources were selected based on criteria of thematic relevance, semantic and functional significance, and relevance of scientific reports
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and regulatory documents. A search for literary sources and documents was conducted in the following databases: e Library and CyberLeninka in Russian; Web of
Science, Scopus, PubMed, Google Scholar, and the Cochran Library in English, German, and French; and national government and parliamentary databases of
the aforementioned countries. The main research methods include content analysis, material systematization, retrospective analysis (evolution of the method), a
systems approach (to studying monitoring networks), comparative analysis (of electronic health systems), and generalization (of experience).

Part 1 of the analytical review presents the evolution of the global application of the WBE principle. The essence and content of the WBE mechanism are revealed,
and its key processes are highlighted. The primary focus in Europe is on the creation of national and joint WBE systems, united within the European Union, with
a focus on the implementation of modern information and telecommunications technologies and artificial intelligence. The experience of France (the OBEPINE
project) is examined. Part 2 examines WBE systems operating in Europe, created under national projects: AMELAG (Germany), SARI (Italy), and NWSP
(Ireland). A comparative analysis of the systems allowed identifying their common features, characteristics, and development directions of interest to relevant
specialists in the Russian Federation.

Conclusion. European WBE systems, built on modern technologies, make a significant contribution to the functioning of national biological risk monitoring systems,
enabling prognostic assessment of the status of cohorts and the population as a whole, identifying not only specific pathogens or hazardous substances but also
determining the population’s health status. The WBE mechanism is being actively implemented in radiation, chemical, and biological risk monitoring systems in
European countries. Today, the creation of a similar modern WBE mechanism in Russia, integrated into the radiation, chemical, and biological risk monitoring
system, is highly desirable and necessary.

Keywords: wastewater-based epidemiology; WBE; biological safety; monitoring of radiation risks; monitoring of chemical risks; monitoring of biological risks;
national system; Germany; France; Italy; Ireland; European Union; analytical review
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BBenenne

MOHUTOPUHT LIUPKYISILMU BUPYCOB SIBJIAETCS BaXKHOM ya-
CTBIO CUCTEMBI 3IpaBOOXPAHEHUS Pa3BUTBIX CTPaH, KOTOPHIE
B NOCJIEAHUE TOIbI aKTUBHO BHEAPSIOT COBPEMEHHbIC MHHOBA-
LIMOHHBIE MOAXOAbl U METOMAbI BBISIBICHUSI OMOJOIMYECKUX PU-
ckoB. OIWH M3 TaKUX ITOAXOIOB, OCHOBAaHHBIM Ha METOIMKAaX
BBISIBJICHUSI Pa3IMYHBIX OMOMapKEPOB B CTOYHO BOJIE IS TTOJTY-
YeHHUs] KaYeCTBEHHBIX M KOJIMYECTBEHHBIX TaHHBIX, B TOM YHCJIe
0 KOPOHAaBUPYCHOM MH(EKINHU, TTOTYYM Ha3BaHHUE «IMUICMHUO-
norust crouHbiXx Boxm (DCB)»!. IIpoBomuMelie ¢ momoiisio DCB
HCCIICIOBAHUSI CIIOCOOCTBYIOT paHHEMY BBISIBICHUIO HOBBIX
¥ BHOBb BO3HMKAIOIIMX MH(GEKIINI Ha MOMYJISIIMOHHOM YPOBHE,
MPeAOTBPAIEHUIO YTPO3bl BCIBIIIEK Y SMUAEMUI MHODEKIIMOH-
HBIX OOJIE3HEH, JIOKATN3aIUU ¥ CHIKEHUIO OMOJIOTMYECKUX PU-
CKOB JIJISI 3IOPOBBSI HACEJECHMS 10 TOITyCTUMOTO YPOBHSI.

WHTepec sl pOCCUMCKUX CIEUMATUMCTOB, paboTarolIux
B 3TOI 00J1aCTH, MPEICTABISIOT KaK CaMW METOAUKH, UCITOb-
3yeMble IJIs MPOBEAECHUS aHATUTUYECKUX UCCIeA0BaHUI TPOO
CTOYHBIX BOA B pamKax DCB, Tak U HaKOIJIEHHBII OMBIT YXKe
(YHKIIMOHUPYIOIINX €BPOMEHCKUX HAIIMOHAJIbHBIX MOHU-
TOPMHTOBBIX CETEBbIX CUCTEM, a TakXKe pe3yJbTaThl HAYYHO-
HUCCIIeA0BATEeIbCKUX TIPOEKTOB IO TeMaTUKaM WX CO3IaHUs
W Pa3BUTHSI.

Llenw uccaedosanus — yriryoJIEHHOE N3YUEHUE OMbITA U UHCTPY-
MEHTapusl eBpoIneiickux cTpaH (Ha mpuMmepe ['epmanuu, ®paH-
tuu, Utanuu v Mpnanauu) npu co3gaHum U (pyHKIIMOHUPOBa-
HUM HaMOHAJIBHBIX cucteM DCB.

WzyueHsl HaydHasi JuTeparypa M CTpaTerMYecKue IOKY-
MeHThl ['epmanuu, ®@panuyu, Utanuu u Mpnanoum B o6i1actu
SMUAEMHUOJIOTMN CTOYHBIX Bom. B pesyiabTarax uccliemoBaHUS
OoTpaxkKeHbl MyOJMKALMKM C DIYOMHOI WMH(OPMALIMOHHOIO IO-
ucka TisITh JieT. OT60p UCTOYHUKOB OCYIIECTBJISUIM HAa OCHOBE
KPUTEPUEB TEMATUUECKOTO COOTBETCTBUS, CMBICIOBOI 1 (hyHK-
LIMOHAJIbHON 3HAYMMOCTU W aKTYaJIbHOCTM Hay4YHBIX CTaTeil
¥ HOPMATUBHBIX TOKYMEHTOB. [1oMCK JUTEepaTypHBIX HCTOYHU-
KOB 1 JOKYMEHTOB MpoBea¢H B 6azax naHHBIX (BJ1): Ha pycckom
s3pike — eLIBRARY, CyberLeninka, Ha aHMIMICKOM, HEMELIKOM

! B MHOCTpAaHHBIX aHIVIOSI3BIYHBIX HAYYHBIX U3TAHUSIX UCIIOIbB3Y-
ercst TepMuH «Wastewater-based epidemiology, WBE».

u dpaniry3ckoMm s3bikax — Web of Science, Scopus, PubMed,
Google Scholar, Cochran Library, a Takxke B HaulMoHaJbHbIX B/,
MPaBUTENLCTB U TTApJIaMEHTOB yKa3aHHBIX cTpaH. K OCHOBHBIM
METOJaM UCCIIEIOBaHMS OTHOCSATCS: KOHTEHT-aHAIN3, CUCTEMA-
TU3AIMsT MaTepraia, PeTPOCTICKTUBHBIN aHaIU3 (IBOIOLIMS Me-
TOIA), CUCTEMHBII TOIX0 (K M3YYEHHUIO CETEl MOHUTOPMHIA),
CpaBHUTEJbHBIIM aHanu3 (cucteM DCB), 0600111eHUE (OMbITA).

Cozlep)KaHne 1 MEXAHU3M SMUIECMHUOJIOTNICCKOro
HCCJIEA0BAHUA CTOYHBIX BOJ

[TatorenHble MUKPOOPTaHU3MBI TIOSIBIISIIOTCSI B OpTaHU3Me
MHOUIIMPOBAHHOIO YeJIOBEeKAa 3a/10JIT0 10 BOSHUKHOBEHUS Mep-
BBIX CUMIITOMOB 0OJIE3HU M OCTAIOTCSI B MHANBUIYYME B TeUe-
HUE ONPeNeIEHHOTO Meproa, UHOTIA J0BOJIbHO JIUTEIbHOIO.
Tak, BUpycC rematuta A TPUCYTCTBYET B BBIICICHUSIX YeIOBeKa
3a 2—3 Hen 0 MOSIBICHUS TIepBBIX cCUMIITOMOB. KopoHaBupyc
SARS-CoV-2 y uHOUUMPOBAaHHOTO TakXXe HauMHAET pacrpo-
CTPaHSITbCSA O TPOSIBJIEHUsI CUMIITOMOB 3a 5—14 nmHeit (mipu
MHKYOALIMOHHOM Tlepuoje oT 2 10 14 nHel co cpeaHeit cocTaB-
JISioIIel 5,2 KajeHAapHbIX IHS). DTU JaHHBIE OCOOEHHO I1IeH-
HBI JUISI PAHHETO TIPENyNpPeXneHNsT U MPUHSTHASI HEOOXOINMBIX
MPOTUBOANMUAEMUYeCcKUX Mep [1—3].

buomapképsl yenoseka, B ToM uucie supycHas PHK, moryt
yKa3bIBaTh Ha YPOBEHb 3a00JI€BAEMOCTU WU PACIPOCTPAHEHUSI
MaToOreHoB B Monysiuu. HaydHble ucciaenoBaHusi, IpOBOIU-
MBbIe B Pa3HbIX CTpaHax Mupa, BeisiBin Hammane PHK (B wact-
HOCTU, TSDKEJIOr0 OCTPOTO PECNMUPATOPHOTO CUHIPOMA, BbI3bI-
Baemoro kopoHaBupycoM SARS-CoV-2) B dusuonornyeckux
KUAOKOCTSIX U BBIIEJEHUSIX YeiaoBeka (Ciu3b, deKaauu, clioHa
u MoOKpota). [laToreHHBle MMKPOOPTaHW3MBI M TIPOMYKTHI HX
pacmana HaKaruIMBalOTCS B BBIIEICHUSX YeOBeKa W TOManaoT
B CUCTEMY CTOYHBIX BOJ. AHAJIU3 CTOYHBIX BOJ Ha MPUCYTCTBUE
PHK n1060ro matoreHHOro opraHusma AaéT BO3MOXHOCTb UC-
TOJTh30BATh MOJYYEHHBIE Pe3yabTaThl B KAYECTBE MHCTPYMEHTA
IUTST MU3y4eHUsI TEeHOMUKHU BHpYyca, 3MUAEMHUOJOTMM U pacipo-
cTpaHE€HHOCTH Goyie3HM [4—7].

DNUAEMUONOTUSI CTOYHBIX BOJ — METOAOJOIUS, UCIOJb3Y-
eMasl ISl u3y4eHust OUoCcyOCTpaToB, BbIACISIEMbIX OPraHU3MOM
YyeJloBeKa U MOMaNaloX B KAHAU3ALWIO, C MIOCIEAYIOIINM CO-
CTaBJIeHUEM OOBEKTUBHON KapTWHBI oOpa3a >XW3HU, MUTaHUS,
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Ta6nuuma 1 / Table 1

IloaTanHblii MeXaHU3M NMHAEMHOJIOTHIECKOTO HCCIIEA0BAHNS CTOUYHDBIX BOT,
Staged mechanism for epidemiological research of wastewater

Cranus ITocnenoBatenbHOCTD AeiicTBHIl ((yHKIMOHAT)
Stage Sequence of actions (functionality)
OpraHu3alMoHHO- BEIOOP 00BEKTOB UCCaeI0BaHUS (KOTOPTHI).
MeToauJyecKast OmnpeneneHne BOI03a00PHOI 30HBI M MECT OTOOpa IIpoo.
(HavyaybHasT) OrnpeneneHue METOI0B 3a00pa 1 aHAIM3a CTOYHOI BOJIbI.
Managerial PaspaboTka cuieHapust 1 MeTOAOB OLIEeHKU 3((PEeKTUBHOCTH.

and methodological

(initial)

CornacoBaHue IeCTBUI ¢ MyHULIMTIATbHBIMY OpraHaMU U OIlepaTopaMu
OYUCTHBIX COOPYKEHUIA. §
IIpoBeneHNe MHCTPYKTaXa C JTUIAMH, YIaCTBYIOIIMMHU B IIPOLIECCE.

Tailoring of study objects (cohort).

Determination of water intake zone and sampling locations.

Determination of wastewater collection and analysis methods.

Development of a scenario and methods for evaluating effectiveness.

Coordination of actions with municipal authorities and wastewater treatment plant
operators.

Conducting briefings for those involved in the process.

JlabopaTtopHo- Iporecc coctout u3 Tpéx stamnos: / The process consists of three stages:
AWArHOCTUHYECKAA | _jj 31an — mpoaHaIMTUUECKUIT (OTOOP, PerucTpaLus, MApKUPOBKa,
Laboratory XpaHeHUe, TPaHCIIOPTUPOBKA MPOO, MPOOOINOATOTOBKA); MPOOLI CTOYHBIX BOJL

and diagnostic

OTOMPAIOTCS HA BXOJIE B OYMCTHBIE COOPYXKEHUS Mepell UX OUMCTKOMN

U HATpPaBJISIIOTCS (B KOHTEHepaX WU ¢ UCMOIb30BaHUEM aBTOMATUYECKUX
CPEICTB IOCTaBKM) B JJaOOPATOPHIO ISl UCCIENOBAaHU I

Stage 1 — the pre-analytical stage (sample collection, registration, labeling, storage,
sample transportation, and sample preparation); wastewater samples are collected
at the inlet of the treatment facility before treatment and sent (in containers or using
automated delivery vehicles) to the laboratory for analysis

2-11 3Tan — aHAIMTUIECKUH (MCClieIoBaHUE MaTeprasia, aHaju3,
naeHTUGUKaIMsI, 00paboTKa TaHHBIX)

Stage 2 — the analytical stage (material examination, analysis, identification,
and data processing)

3-11 3Tan — NMoCcTaHAJTMTUYECKHUIA (03HaKOMJIEHUE ¢ MH(bOopMaIei

10 MIPeILIeCTBYIOLIEH OMONIOTMYecKOil 00CTaHOBKE, MHTEPIPEeTALMs TAHHBIX
AHAJIMTUYECKOTO 3Tara, MOAr0oTOBKAa 3aKJIIOUEHUS TT0 OMOJIOTMYECKOM
00CTaHOBKE, MPOTHO3MPOBAHUE Pa3BUTUSI CUTYallMU, MOATOTOBKA
MPETOXKEHNH TI0 CHIKEHUIO OMOJIOTMYECKOTO PUCKA, TTOATOTOBKA UTOTOBOTO
OTYETa C TIPEIOKEHUSIMU)

Stage 3 — the post-analytical stage (review of information on the previous biological
situation, interpretation of analytical data, preparation of a conclusion on the
biological situation, forecasting the situation's development, preparation of proposals
for reducing biological risk, and preparation of a final report with proposals)

[MpunsTue
peleHus

[NpuHATHE pelIeHUs CrienaTu3MPOBAaHHBIM OPTaHOM CUCTEMBI YITpaBICHUS
CaHUTAPHO-2MUAEMUOJOTMYECKON 00CTaHOBKOM

Decision making
management system

Decision-making by a specialized body of the sanitary and epidemiological situation

YnpasneHdeckie
peLLeHus

Mrcpopmatus
06 veronHeHwn
peLLeHis

,* Ynpasnsewmas noacucteva
A\, OObexTvcnonHenns

3200JIeBaEMOCTH M IKOJIOTUIECKUX PUCKOB TSI HaceJeHUsI. DTO
CTPEMUTENIbHO PAa3BUBAIOIIEECS] MEXIUCIUTUIMHAPDHOE HAIpaB-
JIeHUe OObEANHSIET:

* MOHUTOPUHT MHGEKINN ¢ paHHUM BBISIBIEHUEM BUPYCOB
(COVID-19, nonromuenur, renaTut A);
KOHTpPOJIb HEMHGMEKIIMOHHBIX 0oJie3Hel (nuabeTta, BocHaiu-
TEJIBHBIX MTPOLIECCOB, TTATOJIOTHH MTOYEK MO OEJIKOBBIM MapKe-
paM U MeTaboIuTaM JIEKapCTB);
OLIEHKY 00pa3a Xu3HU (OOBEKTUBHBIE JaHHBIE O MOTpediie-
HUU aJIKOTOJIsI, Tabaka, HAPKOTUKOB U TIPOYMX TICUXOAKTUB-
HBIX BEIeCTB, (hapMIIperiapaToB, a TAKXKe O MUIIEBBIX MPe-
TMOYTEHUSIX);
MOHUTOPUHT PEaJbHOTO BO3AEUCTBUS MECTULIUIOB U OBITO-
BOI XMMWM Ha TIOIYJISIINAIO C OIEHKOM XMMWYECKUX PHUCKOB,
B TOM YHCJIe OOIIEei XUMUIECKOW HAarpy3Ku Ha TOMYJISILINIO.
Mexannzm DCB MOXHO MpencTaBUTh B BUIE TPEX MOCIEA0-
BaTEeJIbHBIX CTAANI: OPraHU3AIMOHHO-METOANYECKON (HAvalb-
HOI1); 1abOpaTOPHO-IMATHOCTUYECKONM U CTalUM TIPUHSITUS pe-
meHuit. YHKIIMOHAJ CTanuid TIpencTaBieH B Ta0u. 1.

SBOJIIOIII/IH IMUAEMHOJIOTMA CTOYHBIX BO/

B mpoTtuBO3NMIEeMUYECKMX LIENSIX OOHapy:KEHUE BUPYCHBIX
YaCcTUII B CTOYHBIX BOIAX UCTIOJIB3YETCs TOCTATOUYHO NaBHoO. [lep-
BbI€ IIIaTM B 00JIACTM aHAJIM3a CTOYHBIX BOJ OBLIM CIeIaHbl Opy-
TaHCKUM BpauyoM JIxkoHoM CHOy, TPUMEHMBLIMM HOBAaTOPCKUI
IUTSI CBOETO BPEMEHU METO]] B UCCIICIOBAHNY SMUIEMUM XOJIEPhI
XIX Beka, uccienoBaB CBA3b MEXy paclpoCTPaHEHUEM XOJIephl
U 3arpsi3HEHWEM TTUTHhEBOM BOIBI CTOYHBIMU BogaMu B JIOHIOHE
B 1854 1. [8]. B 1923 r. poccwmiickuii yu€nsiit C.H. CtporaHoB BbI-
JeJTIT CTATUCTUYECKU 3HAYMMOE pa3jinune MeXIy coaepKaHueM
6eTKOBOTO M aMMOHMITHOTO a30Ta B CTOKaX, MTOKAa3aB, YTO COCTaB
CTOYHBIX BOJ HAIIPSIMYIO 3aBUCUT OT KayecTBa MUTaHMs Hacese-
Hus [4, 9]. UccnenoBaHus ¢ OLIEHKON YKcaa UHMUIMPOBAHHBIX
THOJIMOBUPYCOM BO BPeMsl BCHbIILIEK MOJTMOMUE/IUTA YEPe3 aHAIN3
OBITOBBIX CTOYHBIX BOJ B KaHanu3auuu Hbio-Mopka m Yukaro
obL1u peanmn3oBaHbl B CLLIA B Hauasne 40-x ronoB XX Beka.

AHaMTUYECKUE MCCIICOBAHUS TPOMMYECKON MapasuTap-
HOW GOJIe3HH, BBI3BIBAEMOI KPOBSHBIMM COCAJIbIIMKAMU (Tpe-
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Taonuuma 2 / Table 2

Ton | Year ‘

Dran passurus | Stage

1854  OGHapyxeHMe Bo36yauTeIs Xoephl | Detection of the cholera pathogen

1923 BzamMOCB$13b COCTaBa CTOYHBIX BOJI C IUTAHUEM ropoxaH | Relationship between wastewater composition and urban nutrition

1940  BrisiBienue nosmmosupyca | Poliovirus detection

1954  OGHapyxeHUe BO3OYIUTENIEN TPOMUECKMX MapasuTapHbIX 6one3Heill | Detection of tropical parasitic pathogens

1980  MccnemoBaHue Ha HaMuue BUpyca rematura A | Hepatitis A virus testing

2005  WccrenoBaHue Ha colepXaHKe HApKOTUKOB | Drug testing

2013  OGHapyXeHHe BUPYCHOI MH(MEKIMK (HOPOBUPYC, MOMMOBHMPYC 1 Ip.) | Detection of viral infections (norovirus, poliovirus, etc.)

2016  Hauaso co3maHus eIMHbBIX CTAHAAPTOB U TPOTOKOJIOB UCCienoBaHMil | Start of development of unified standards and research protocols

2017  AHaiu3 ¢ UCIOJIL30BAHMEM KOTOPTHBIX TaHHbIX ceTeil TenekoM | Analysis using cohort data from Telecom networks

2019  O6napyxeHure SARS-CoV-2 | SARS-CoV-2 detection

2021  Crapr IIPOEKTOB CO3AaHuUs HALIMOHAIBHBIX cucTeM DCB | Launch of national WBE system projects

2022  TIpoekr cucrtembl DCB | Espocoroza EU WBE project

2023  OCB uccenoBaHus ¢ IPUMEHEHUEM UCKYCCTBEHHOTO MHTe ueKkTa | WBE research using artificial intelligence

MaroiamMu) U3 pona Schistosoma (1IMCTOCOMA YJIWTOK), ObUIM
nposefieHbl B 1954 r.: OpasuibCckue y4Y€Hble AHATU3UPOBAIU
MpoObl KaHATM3ALMOHHOM BOJIBI, COMEPKAIIIei sIilia mapa3nuToB,
y uHMuLMpoBaHHbIX Joaei B CeBepo-BocTouHoii bpazuiuu.

DBomonmonHoe pazputue DCB npencrasieHo B Tada. 2.

B 1980 r. yu€Hble HayaIi McCIenoBaTh CTOYHbIE BOAbI HA Ha-
JT9re BUpYyca TelaTuTa W MapajjielbHO pa3pabaThiBaTh MOJIE-
KYJISIpHBIE METOIBl MOHUTOPUHTA cTOYHBIX Box [10]. B 2005 r.
B peke [lo B Utanuu uccnenopareny oOHapy XUy KOKaH U €ro
MeTabomuT 6eH30UIPKTOHUH B 00pasiax Bonbl. K 2010 r. uzyye-
HME CTOYHBIX BOJ Y€ BOCIIPMHUMAJIOCh SKCIIEPTHBIM COOOIIE-
CTBOM KaK BaXHBI MHCTPYMEHT aHOHMMHOIO aHaJiM3a OUMOXM-
MHWYECKHX TapaMeTpoB XuU3HemesTeabHocTH Joxeir. B 2013 1.
B M3pawse ObUTM MpOBEAEHBI UCCIENOBAHUS, B XOIE KOTOPBIX
B CTOYHBIX BOJIaX OBbITM OOHApPYyKeHbI HOPOBUPYC, BUPYC TenaTH-
Ta A ¥ TIOTMOBUPYC, YTO MTO3BOJIMIIO UCTIOIb30BATh MONTyICHHBIE
JIaHHBIC B KaUeCTBE CPENCTBA PAHHETO MPENYNPEXKICHUS COOT-
BeTcTBYIOIIMX O0se3Heit [10, 11]. MccnenoBaHus mMpoBOAWINCH
JUTSI KOHTPOJISI MH(MEKLNiA, BbI3bIBAEMbBIX BUPYCAMU TPUIIIA, HO-
pOBUpPYCaMM, SHTEPOBUPYCAMU, BUPYCOM TeraTUTa A, BUpycaMu
Henre u 3uKa U psSiIoM APYTHX.

C 2016 r. EBpomneiickas accounanus Sewage analysis CORe
group — Europe (SCORE) my6mukyer peryisipHbie OTYETHI
00 rccaeq0oBaHUsIX CTOYHBIX BOJ AJIs1 OTIPEAEJIeHUsT YPOBHSI YIO-
Tpedsenus: HapkotukoB B EBpone. I1pu stom SCORE o6benu-
HWIA HE3aBUCHUMBbIE J1abOpaTOPUU, 3aHUMAIOIIVECS SMUIEMU-
OJIOTHEl CTOYHBIX BOJ, C LEJIbI0 OOLIeN KOOpAMHALMU YCUTUI
U BBIPAOOTKU €MHBIX CTAHIAPTOB U MPOTOKOJIOB MCCIIETOBAHUI.

B nanbHeitiem metonuka DCB npomomkana coBeplIeHCTBO-
BaThCSI: KOTOPTHBIE UCCTIeIOBAaHMS ObLIM HAIIPaBJICHBI HA TIOITYJIsI-
LIMOHHYIO TMAaTHOCTUKY U TIporHo3upoBanue. B 2017 r. HopBex-
CKUEe yYEHbIE KOPPEIVPOBAIN BbIBOZIbI PE3YJILTATOB UCCIEJOBAHUIA
CTOYHBIX BOJI C UCTIOIb30BAHNEM KOTOPTHBIX TAHHBIX TEJIEKOMMY-
HUKALMOHHBIX CETEM.

IMpu HactymieHuuw snunemun kopoHaBupyca B 2019 T.
U mocyenyolleM e€ mnepepacTaHUuM B MaHIEMMIO CYIECTBO-
BaBIIME B TO BPeMsl METOIBI IMPOTHO3UPOBAHUS OBUTM OCHO-
BaHbl Ha JJAOOPAaTOPHOM TECTUPOBAHWUU WJIU CaMOTECTUPOBaA-
HUU, YTO HE IO3BOJISUIO BBISBISITH OECCUMIITOMHBIC CITydau.
[Ipu aTOM MHOTHE CTpaHbBI BOOOIE OTKA3BIBAIUCH OT CTPOTUX
TpeboBaHUii K TecTupoBaHuto. B konuie 2019 r. meroauka DCB
ObLIa aganTUpoBaHa Wi u3MepeHus natoreHoB SARS-CoV-2.

2 KoroprtHble naHHble — MHGbOPMaLUs, TOIydeHHast B pe3ysbTaTe
KOTOPTHOTO aHajK3a (MEeTOM MCCIeI0BaHMsI MTOBeIeHUS TPYIIIT MOJIb30Ba-
TeJel, 00beMMHEHHBIX 11O 00IIEMY IMTPU3HAKY B OTIpeIeEHHBIN TIEpUON).

Tak, ronnanackue vcciaenoBaTeIbCKUe TPYIbl U3ydalu U ae-
MOHCTPUPOBAJIU TPUCYTCTBHE BHUpyCa Ha CTAHIUSAX OUYMCTKHU
CTOYHBIX BOJ BO BpeMms anuaeMudeckoii BonHbl SARS-CoV-2.
C 2020 r. uccaenoBaHue CTOYHBIX BOA JJIsI MOHUTOPUHTA pac-
npoctpaHeHust SARS-CoV-2 Ha ypoBHe mony/Isiiy HAYMHAIOT
MPUMEHSTh BO MHOTUX cTpaHax EBporibl U Mupa.

C 2021—-2022 rT. B pa3BUTHIX CTpaHaX CO3MAIOTCS CETEBBIE
HarmoHanbHble cucteMbl DCB (I'epmanus, @panuus, Benuko-
oputanus, CIIIA). OTMeuaeTcsl TeHACHLIMS K CTaHIapTU3ALUU
HaAIlMOHAJIBHBIX MEXaHM3MOB, CIIOCOOHBIX OTCJIEXKHMBATh B CTOU-
HBIX BOJIaX MOTEHILIMAIbHBIE OMOJIOTMYECKE YTPO3bI: pa3InyHbIe
BapuaHTHl KOPOHABUPYCA, BUPYCHI TPUIITIA, YCTONYMBBIC K aHTH-
OMOTMKaM OaKTEepUU WJIM COBEPIIIEHHO HOBbIE MaToreHbl. UneT
MPOIIeCC CO3MaHUsI M SKCIUTyaTallud MEXTOCYIapCTBEHHBIX Ce-
teit DCB-mMoHuTOpMHTA B pamMKax EBpocorosa.

Ha panHux stamax ucciaenoBaTebCKoON NeITeIbHOCTH C UC-
moxb30BaHeM MeTomuku DCB Kak MeXIUCIMIUTMHAPHON Me-
JTUKO-0MOJIOTUYECKOM 001acTH OBLIH 3ae/iICTBOBAHBI TAKHE CTIC-
LIMATUCTBI, KaK XMMUKU-aHATIUTUKHU, MOJIEKYISIpHbIE OMOJIOTH,
MEIUIIMHCKME PAOOTHUKHU (3MUIEMUOIOTH, WHMOEKIIMOHUCTEHI,
HapkoJsoru). B manpHeiieM npu ycJIOXHEHUU Y paclIMpeHUH
TEXHOJIOTUIECKUX BO3MOXXHOCTEI K MpoIleccy 0T6opa 1 aHaIu3a
npo0 cTajau MPUBJIEKATh TEXHOJIOTOB U OINEPATOPOB OYMCTHHIX
COOpPYXEHU, a IS TOJy4YeHUs] aHaJUTUYECKOM MPOTrHO3HON
MHOOpPMALIMM — CIIELMAIUCTOB B 00J1aCTH MH(MOPMALMOHHBIX
M TeJICKOMMYHUKAIITMOHHBIX TEXHOJIOT Ui, aHATUTUKOB.

B 2023 r. yu€unle u3 HeBanackoro yHuBepcurtera B Jlac-
Berace (CIIIA) pa3paboTtajiu TEXHOJIOTHIO aHAIN3a CTOYHBIX BOI
C MPUMEHEHUEM METOIOB MCKycCTBeHHOro mHresiekra (MUN):
uccaenoBanu 3700 mpoO CTOYHBIX BOJ, COOpaHHBIX HA OUUCTHBIX
coopyxeHmsix B 2021—2023 rr. Pesynpratel mokazanmu, uro MU
YCHEIIHO BBISIBIS pa3IMYHble BADUAHTHI BUPYCOB, OOYUMBIIMCH
Ha IBYX-TIATH 00pa3iax. DTOT METO 3HAYMTETbHO TTPEBOCXOINIT
M ceiiyac MpPeBOCXOAUT MHOTHE CYILECTBYIOIIME MOAXOIbI, MO-
3BOJIsISI ObICTpEe UM TOUYHEe HAXOIMTh BO30yauTesieil OoJie3HEe,
B OTJIMYME OT MPEABIAYIIUX METOINK, KOTOPBIE TPEOOBAIH TIIy-
0OKOro aHaJIM3a TeHETUYECKON CTPYKTYpbl BUPYCOB 1 KJIMHUYE-
CKUX JaHHBIX OT yK¢ IIPOTECTUPOBAHHBIX ITAIIUEHTOB.

[ pyras rpyIa uccieaopareseii u3ydaaa TaHHbIE O CTOUYHBIX
Bomax 159 okpyros CIIA, B KoTopbix npoxwuBaeT = 100 MiH
rpaxmaH. MccinemoBaHue MoKasajio, YTO € MOMOIIBIO CHCTEMBI
MU, ocHOBaHHOI Ha aHaJIKM3€e MPOO CTOUHBIX BOJ, COAEPKALLIMX
COVID-19, MOXXHO TOYHO MpencKa3aTh YUCJIO FTOCTTUTAIN3ANIN
Ha CPOK OT OJHOM 10 YeThIpEX Henmenb [12].

[Ipumenenue MU cylecTBEHHO paclIMPUIO TMOTEHIIU-
an DCB kak addeKTuBHOrO MeToma paHHETO OIOBEIICHUS
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Ta6nuua 3 / Table 3

IIpumeps! ucciie0BaHuii ¢ NPUMEHEHNEM METOAUKH MUIEMUOJIOTHH CTOYHbIX BOT,
Examples of studies using wastewater epidemiology methods

®axkrop pucka /

Ton Crpana BoaNeiiCTByiONI npenapar Kommentapun
Year Country Risk factor of acting preparation Comments
2001 DOuHAIHIUS IMonuoBupyc J171s1 mpoBepKU MeTOAa BOPOCUJIN B KaHAIU3aI1I0 XeIbCUHKU U3BECTHYIO 103y
Finland Poliovirus KUBOI MOJTMOMUEUTHOM BakKIIMHBI. [lociie 3TOro yu€HbIM ynanoch BhIIEINTh BUPYC
B KOHLIEHTPALH, COOTBETCTBYIOLLEH OMTHOMY UH(PULIMPOBAHHOMY
Ha 10 ThIC. yenoBeK
To test the method, a known dose of "live" polio vaccine was released into the Helsinki
sewer system. Afterward, the scientists were able to isolate the virus at a concentration
equivalent to one infected person in 10,000 people
2005 Hranusa Kokann Merton mo3BOIII 000MTH TMYHBIA (haKTOp, MPENSTCTBOBABIINIA TTOTyYEHUIO
Italy Cocaine TIOCTOBEPHBIX JAHHBIX TTPU IIOMOIIU OIPOCOB
The method made it possible to bypass the personal factor that prevented obtaining reliable
data through surveys
2011— ABcTpanust INcuxoakTUBHBIE O11eHKa 1Mpo0 CTOYHBIX BOJI B TOPOJIE C HaceaeHueM 1,2 MITH XXuTesieit Ha HaTndre
2015 Australia BEILLIECTBA, OMTMOU/IbI MICUXOAKTUBHBIX BELIECTB Y OMMOUIOB. BhIsSIBI€HBI BaXKHbIE BHYTPUTOJOBbIE
Psychoactive substances, TEHICHIIMY U JIOKA3aHBI PA3INYUS B MOJIETISIX YITOTPEOJIEHNST HAPKOTUKOB
opioids B BBIXOITHBIE THM TTO0 CPAaBHEHUIO C pAOOYUMHM THSIMM
An assessment of wastewater samples in a city of 1.2 million residents for the presence
of psychoactive substances and opioids revealed significant year-over-year trends and
demonstrated differences in drug use patterns on weekends compared to weekdays
2013 W3zpannn IMommoBupyc BorsiBnieHa no303aBrcuMast CBSI3b MEXXIY KOHIIEHTpAIMel BUpyca B CTOYHBIX BoAaxX
Israel Poliovirus U YKMCJIOM TOJIOXKUTETbHBIX CTydaeB (aKTUBHBIX HOCUTEJIEH )
A dose-dependent relationship was found between the concentration of the virus
in wastewater and the number of positive cases (active carriers)
2014 Hupepnannet  CungeHadun B cTouHbIX Bogax ooHapyXeH O0e3pelLienTypHbIi (papMalieBTUUECKU MpenapaT
Netherlands (bapmarieBTHUECKMIA IJIST CHYKEHUSI 9PEKTWIIBHOM AMCHYHKIINN Y MY>XKIWH CHIIeHA(WIT, YTO YKa3bIBAJIO
rnpernapar) Ha LIAPOKOE €ro PACIPOCTPAHEHUE YePE3 UHTEPHET U HeJIETAJIbHbIE alITEKUA
Sildenafil (pharmaceutical  Sildenafil, an over-the-counter pharmaceutical drug used to treat erectile dysfunction
drug) in men, was found in wastewater, indicating its widespread distribution through the internet
and illegal pharmacies
2017 Hopserus Hapkotuku Wcnonb3oBanuch JaHHbIE MOHUTOPUHTOB OITEPAaTOPOB MOOMIIBHOM CBSI3M.
Norway (YTOUHSIOIIUX JAaHHBIX BrisiBiIeHO, UTO CHUXKEHUE COIepXKaHUSI HAPKOTUKOB B CTOYHBIX BOJIaX 3aBUCEJIO
HET) OT TOTO, YTO YaCTh UCCIIEAYEMOI1 MOy SINY (CTyIeHThI) pa3bexajach Ha KAHUKYJIBI,
Drugs (no further details a He M3-3a CHIDKEHMS OTPeOJIeHNsI HAPKOTHYECKUX TpernapaTon
available) Using data from mobile phone operator monitoring, it was found that the decrease in drug
levels in wastewater was due to the fact that part of the study population (students) were
away on vacation, and not due to a decrease in drug us
2017— CIIOA [ MI0KOKOPTUKOMIBI OmnpeneneHre ypOBHsSI KOJUIEKTUBHOTO CTPECCA Y CTYAEHTOB € TTOMOIIBIO
2018 USA KOPTHU30JIa U KOPTU30HA  MCCJIeOBaHUSI CTOYHBIX BOJ, OCHOBAaHHOE Ha aHAIN3€ 9KCKPEIIMU SHIOTEHHBIX
Glucocorticoids cortisol TJIIOKOKOPTUKOUIIOB. Ha mpumepe YHUBEpCUTETCKOTO TOPOKa C HaceIeHUEM
and cortisone okoJto 26 000 yenoBek Ha toro-3amnane CLLIA Gbi1a mokazaHa BO3MOXKHOCTb
KOHTPOJIMPOBATh YPOBEHb 3KCKPEI[MM TOPMOHOB CTpecca
Determining collective stress levels in students using wastewater analysis based
on endogenous glucocorticoid excretion. Using a university campus with a population
of approximately 26,000 in the southwestern United States as a case study, the feasibility
of monitoring stress hormone excretion levels was demonstrated
2018— Kanana Kannaobwuc, OO6HapyXeH BbICOKHIA ypOBEHb NOTPeOJIeHMsT KaHHa0Mca Ha TyIiTy HaceleHusl B MoHpeaJe,
2019 Canada MetaMpeTaMnH Taymdaxce n meramderammrna B Bankysepe u OnmonToHe. [TonyueHo npencrasieHye
Cannabis, o sty manaeMu COVID-19 Ha ynotpe6ieHre HapkoTUKoB B Kanane
methamphetamine High per capita cannabis use was found in Montreal and Halifax, and methamphetamine
use in Vancouver and Edmonton. This provides insight into the impact of the COVID-19
pandemic on drug use in Canada
2019 Hupepnannet  KoponaBupyc SARS- OOHapyXeHO IPUCYTCTBUE BUpyca Ha CTAHLIMAX OYMCTKU CTOYHBIX Box (STEU)
Netherlands CoV-2 BO BpeMsI anuaeMudeckoid BoiHel SARS-CoV-2
SARS-CoV-2 coronavirus  The presence of the virus was detected in wastewater treatment plants (STEU) during
the SARS-CoV-2 epidemic wave
2020 Benapych AnleHOBUDYC, MOHUTOPUHIOBBIC UCCIEIOBAHUS CTOUHBIX BOI U OMOJIOTMYECKOro MaTepHaia
Belarus SHTEPOBUPYC MAIMEHTOB C BUPYCHBIMU OCTPBIMU KUIIIEYHBIMU MH(PEKIIUSIMU B PA3HBIX PErMOHAaX

Adenovirus, enterovirus

Pecnyonuku Benapych. Metonom IM1IP (rmonmmepasHast LiermHast peakiivs)
BBISIBJICHBI PA3IN4Ms B CTPYKType Bo30ynuTesneii BupycHboix OKU manmeHToB

U B OOHApYXEeHHBIX CTOYHBIX BOJAX, YTO YKA3bIBAJIO HAa aKTUBHYIO CKPBITYIO
LUPKYJISLMIO aieHOBUPYCOB F u sHTepoBUpYyCOB

Monitoring studies of wastewater and biological material from patients with viral acute
intestinal infections in different regions of the Republic of Belarus. Using the PCR
(polymerase chain reaction) method, differences were identified in the structure

of pathogens causing viral acute intestinal infections in patients and those detected

in wastewater, indicating active latent circulation of adenoviruses F and enteroviruses

IIpodonxcenue T a 6.4 u y b1 3 na cmp. 726 / Continuation of Ta bl e 3 on page 726
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®axkTop pucka /
Ton Crpana BOANESCTBYIUIH IpenapaT Kommentapun
Year Country Risk factor of acting preparation Comments
2021 Dpannusa KoponaBupyc MeTonuka anyMaAeMUOJIOTMU CTOYHBIX BOJ, alalTUpOBaHa ISl TOMCKa MaTOreHHbIX
France SARS-CoV-2 MUKPOOPTaHU3MOB Y BUPYCHBIX MH(EKILMI B «I€PHOI1 BOJIe» Ha aBUAHOCLIE
SARS-CoV-2 coronavirus  «IIapmb ne 'osre»
Wastewater epidemiology methodology adapted to detect pathogens and viral infections
in blackwater on the aircraft carrier Charles de Gaulle
2021 Kurait Hoposupyc B cTouHBIX Bogax BBISIBICH HOBBIM JOMUHUPYIOIIWI BApMaHT HOPOBUpYCa,
China Norovirus YTO TO3BOJIMJIO 3a0JIATOBPEMEHHO TTPEMYTPEANTH CITY>KOBI O €0 MOSIBJICHUN
A new dominant variant of norovirus has been detected in wastewater, allowing authorities
to be warned early about its emergence
2021 Kanana KopoHasupyc DuKCcHPOBAIOCh YBEIMYEHNE KOHLIEHTPALUMK BO30yauTeIei MHMEKIUNI
Canada SARS-CoV-2 B CTOYHBIX BoJaX, HAOIOAAIach YCTOMIMBAsI TEHACHIINSI K YBEIMUEHUTO YUCTa
SARS-CoV-2 coronavirus ~MHOULMPOBAHHBIX A0 TOTO, KaK 3TO OTPaXaaoCh B KIMHUYECKUX JaHHBIX
An increase in the concentration of infection in wastewater was recorded, and a steady trend
towards an increase in the number of infected people was observed before this was reflected
in clinical data
2022 Poccust Kimmanvecku 3Haunmbie  OmipesesieHre 6aKTepruoJIOrMYecKX, apa3uToJIOrMYeCKX MoKas3areiei,
Russia ILITAMMBI OaKTEepUId, a Takke KonuGaroB MpyU UCCIEAOBAHNY TTOBEPXHOCTHBIX M CTOYHBIX BOJL B LIEJISIX
TpUOOB U Mapa3suTapHBIX CAaHUTAPHO-MUKPOOHOJIOTMYECKOTO ¥ CAHUTAPHO-TTAPa3UTOIOTMIECKOTO KOHTPOJIS
MPOCTEUIITNX (HWMU skonoruu yenoBeKa M TUTMEHBI OKpyxKartoleid cpeabl uM. A.H. CbicuHa
Clinically significant strains ®I'BY «ICIT» ®MBA Poccun)
ofbaqtpria, fungi and Determination of bacteriological and parasitological indicators, as well as coliphages
parasitic protozoa in the study of surface and wastewater for the purposes of sanitary-microbiological
and sanitary-parasitological control (Research Institute of Human Ecology
and Environmental Health named after A.N. Sysin, Center for Strategic Planning and
Management of Biomedical Health Risks of the Federal Medical and Biological Agency)
2023 CIIA Koponasupyc Pa3paboTaHa TeXHOJIOTUSI aHAIM3a CTOYHBIX BOJ C IPUMEHEHNEM METOI0B
USA SARS-CoV-2 HMCKYCCTBEHHOTO MHTEJIEKTA
SARS-CoV-2 coronavirus A technology for wastewater analysis using artificial intelligence methods has been
developed
2025 Benapych PoraBupyc, HopoBUpyc, O11eHKAa 9aCTOTHI BBISIBICHUS peIKUX (MUHOPHBIX) KAIIIEUHBIX BUPYCOB Y OOJIbHBIX
Belarus aJICHOBUPYC, SHTEPOBUPYC, OCTPBIM racTposHTepuTOoM B Pecry6iuke benapych, usydyeHune paciipocTpaHEHHOCTH

aCTPOBUpYC, CallOBUPYC,
TTap3aXoBUpPYC, OOKABUPYC
U BUPYC auyu

Rotavirus, norovirus,
adenovirus, enterovirus,
astrovirus, sapovirus,
parechovirus, bocavirus,
and aichi virus

BPEMCHU

NIAHHBIX BUPYCOB B 0011I€ii MOMY/ISILIMU HAa OCHOBE aHAJIN3a CTOYHBIX BOJ
C TIOCJIEAYIOIIUM YCTAaHOBJIEHNEM UX TeHOTUTIOB. McciienoBaHme mpoBOAMIIOCH
METOIOM MYJIbTUIIEKCHOM MOJUMEPA3HOM LIETTHOM peaklMK B pEXXUME PEeaJIbHOTO

To assess the detection rate of rare (minor) enteric viruses in patients with acute
gastroenteritis in the Republic of Belarus, study their prevalence in the general population
based on wastewater analysis, and then determine their genotypes.

The study was conducted using real-time multiplex polymerase chain reaction

IUISI CUCTEM 3apaBooxpaHeHust. I[IpyMepbl MUPOBBIX UCCIIEN0BA-
HMI 3a TTOC/IeIHNE B IECSATUIICTHS C MPUMEHEHUEM METOIUKI
DCB, HampaBlIeHHBIX Ha BHISBIeHHE (PAKTOPOB PHUCKA U IIOITY-
JISLIMOHHBIX 00JIe3Hei, mpeacTaBiieHbl B Tada. 3 [13—15].

®paniy3ckas HanMoHaabHasd ceTh Obépine

Pannue wuccnemoBanusi (paHIy3CKUX CIELMATUCTOB IO-
Kazanau, yTo reHoM SARS-CoV-2 BHISBISIICS B CTOUYHBIX BOJAX,
TTOCTYTAIOIMINX M3 OYUCTHBIX COOPYXeHW B MpoBUHIUU Wib-
ne-®panc (pernoH LeHTpaabHOo# yacTu [lapukckoro 6acceiiHa,
mexny pekamu CeHa, MapHa, Ya3za). MOHUTOPUHT TTO3BOJIMJ
B 2020 r. BBISIBUTH BCIIBIIIKY MH(MEKILIMHU, 0OHAPYKUB KOPOHABU-
pYC B CTOYHBIX BOJAX /10 BBISIBJIEHUSI NEPBbIX 3a00aeBIIMX. Pe3-
KOe CHIDKEHVe BUPYCHOU HArpy3Ku B CTOYHBIX Bomax OpaHIun
CBUIETEIHCTBOBAIO O COKPAIICHUU LUPKYJSILUU BUpyca ¢ MO-
MEHTa BBEIEHUs MPOTUBOSMUIEMUIECKIX Meporpusatuii. Ilep-
BbIE CETEeBBbIC aHAIU3bI ObLIM TpoBedeHB B Mapre 2020 r. Dta
cTpaTtervsi Oblla HampaBjleHa Ha M3MEPEeHUE BO3IEUCTBUSI Mep
CaHWTApPHOTO KOHTPOJIST (M30JISITIMsI, KOMEHIAHTCKUIT Yac 1 BaK-
LIMHALMST) Y BBISIBJIEHUE JTIOObIX BCTIBILIEK SMUAEMUY B MaCILITa-
0ax CTpaHBbl.

Torma xe, B 2020 1., pabodas rpymmna CIeUaINCTOB B 00-
JACTU MEIULIMHCKON BUPYCOJOTUU, MUKPOOMOJIOTUU, OKPYXKa-
oIlel cpenbl, THAPOIOTUY, MONETNPOBAHUS U CTATUCTUUYECKOM
MaTeMaTUKM TpeioxXuiaa co3nath cetb Obépine — McciemnoBa-
TeNbCKUI KOHCOPLIMYM, OOBEIWHMBILMI OONBIIOE KOJTUYECTBO
YYaCTHUKOB, HalleJIeHHBIX Ha co3maHue 3(GheKTUBHON cucTte-

Mbl MOHUTOPHMHIA COCTOSIHHUSI 30POBbSI HACEJEHMS C TTIOMOIIIbIO
aHajM3a CTOYHBIX Box [16]. OOwas xapakrepuctuka GpaHily3-
CKOTO TMPOEKTa T0 co3MaHuio KoHcopuuyma Obépine mpencraB-
JieHa B Ta0u. 4.

Jnst obecriedeHUs] MOHUTOPUHTA PacIpoOCTpaHEHUs BUpyca
uccienoBarean koHcopiuyma Obépine paspaboTanyn MareMa-
TUYECKHE MO, KOTOphIe ITPOJEMOHCTPUPOBATIN KOPPEsi-
U0 MEXIy OTHECJbHBIMHU IIOKa3aTelsIMU (4acTOTOM clydyaeB
0oJie3HEI) M YPOBHEM LIMPKYJISILIMKA BUPYCOB B CTOYHBIX BOJaX.
B navase 2021 1. 66U CO30aH MHAUKATOP Ka4eCTBa CTOUHBIX BOI
Ha OCHOBe Mpo0, B3IThIX Ha = 200 cTAaHIMUSAX OYMCTKUA CTOYHBIX
Boa. CeTh yxXe MO3BOJIsIIA TOJydaTh WHMOPMAIIUIO O pacrpo-
crpanennu Bupyca SARS-CoV-2 B BomocOGOpHBIX GacceifHax,
oxBaThIBalolux 6osee 3% Hacenenus. JIo 31 okra6ps 2021 r.
MpPOEKT (PMHAHCUPOBAJICA MMHUCTEPCTBOM COJUIAPHOCTH
M 3[1paBOOXPaHEHMSI.

M3mepeHust KoHlIeHTpallMu Bupyca, rpoBonumbie Obépine,
MpeaBAPUTEIPHO KOPPEKTUPOBAINCH C YUETOM XapaKTEPUCTUK
MCTOYHUKOB CTOYHBIX BOJ, BO3MOXHOCTM TMOMaJaHusl B KaHa-
JIM3ALIMOHHYIO CHUCTeMY (He OBITOBBIX) aTMOC(EPHBIX OCAIKOB,
pa30aBSIOIIMX UCCIEAYEMYIO BOOY, MX KOJIMYECTBa, CIOCO0-
HOTO CYIIIECTBEHHO WCKa3UTh pe3yabTaThl. UTOOBI TOJNYYMTH
COITOCTaBUMBbIC 3HAYCHUS IJISI Pa3HBIX OUMCTHBIX COOPYXKECHUIA,
KoHcopuuyM Obépine QOIOJTHUTENbHO BBIMOJHSI MacLITaOu-
pOBaHMe IaHHBIX Mocie criaaxuBanus. [1py macirabupoBaHUU
VUUTHIBAIM MaKCHMaJIbHOE KOJWYECTBO BUpYyca, OOHapy>KeH-
HOe BO BpeMs BOJIHBI snuaeMuu oceHbio 2020 r. Bo dpaHumu,
IHarna3oH OObEMOB, OYMINAECMBIX Ha OYMCTHBIX COOPYXKECHUSX,
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OO0mas xapakrepucTuka GpaHIy3CKOro MpoeKkTa no co3aaHuio koncopiuuyma Obépine
General characteristics of the French project to create the Obépine consortium

ITokasareus | Indicator

Onucanue

HaumeHoBaHMe HALIMOHATBHOTO
KOHCOpILIMyMa
Name of the national consortium

Obépine «DnuaemMuonornyeckas 0o6cepBaTOpUs CTOUHBIX BOI»
(Observatoire Epidémiologique des Eaux Usées) Wastewater-based epidemiological Observatory

T'ox cosnanms | Year of creation 2020

Llens MOHUTOPUHT COCTOSIHKS 300POBbSl HACETIEHHUS C TOMOLLBIO aHAIN3a CTOYHBIX BOJL

Project goal Monitoring public health through wastewater analysis

3amaun O6HapyxeHue, K1acCu(pUKals 1 KOMTMYECTBEHHOE ONpe/eieHle reHoMa BUpyca B CTOUHBIX Bonax dpanimu

Project objectives

MOHMTOPYHT BUPYCHOIA HATPY3KK B CTOYHBIX BOIAX, TIOCTYTAIOIIMX HA OYMCTHBIC COOPYKEHUS

BrisiBneHue apyriix Bo30ymuTeNei (rpuia, raCTpO3HTEPUTOB U 1P.) B CTOUHBIX BOAAX, TPEOYIOIINX YCUIEHHUS
TIPOPUIAKTITIECKMX MEPOTIPUSTHIA

OueHka 3(hbeKTHBHOCTH 00pabOTKH CTOYHBIX BofI. HamprMep, n3ydeHue Toro, Kak 006paboTka yaajiseT BUPYCHYIO
HAarpy3Ky BO BpeMsl (priIbTparmmn

Detection, classification and quantification of viral genome in wastewater from France

Monitoring viral load in wastewater entering treatment plants

Detection of other pathogens (influenza, gastroenteritis, etc.) in wastewater that require enhanced preventive measures
Evaluating the effectiveness of treatment. For example, studying how treatment removes viral load during filtration

KoopnuHarop ot npaBuTenbcTBa
Government Coordinator

MuHKCTEPCTBO BBICLIETO 00pa30BaHMsl, MCCIeI0BaHUI 1 MHHOBAIMI DpaHIn
Ministry of Higher Education, Research and Innovation of France

DyHAHCUPOBaHUE
Financing

JTo 31 oxts16pst 2021 1. mpoekT prHaHCHPOBaNO0 MUHUCTEPCTBO COMMAAPHOCTH U 3APABOOXPAHEHUS
Until October 31, 2021, the project was funded by the Ministry of Solidarity and Health

YYacTHUKY TIPOTPaMMBI
Participants of the program

BoeHHbli MHCTUTYT GrioMenrIMHCKUX recnenosanuii (L Institut de recherche biomédicale des armées, IRBA) | Military
Institute of Biomedical Research (Institut de recherche biomédicale des armées, IRBA)

Vhuusepcuter CopOOHHa (BUPYCONOTHsI, MATEMATHKA, TAposIorus) | Sorbonne University (virology, mathematics, hydrology)
I'pyrina MccrieoBaHmii 1 pa3paboToK B 061aCTH BOIHBIX pecypcos [Tapika (BUpYCOJIOTys OKpyxarolieii cpeipr) | Paris
Water Research and Development Group (environmental virology)

JlaGopatopyst (PM3HYECKOi XMMITH 1 MUKPOOHOJIOTHH MaTepaiioB u okpyxaroiieii cpeist (LCPME) | Laboratory

of Physical Chemistry and Microbiology of Materials and the Environment (LCPME)

Vuusepcurer Jorapunruu | University of Lorraine

DpaHILy3cKHit HayIHO-KCCIIeN0BATENbCKIIA MHCTUTYT 3KcruTyaTaru Mopst IFREMER) | French Research Institute

for Exploitation of the Sea (IFREMER)

Vhusepcuter KiepMon-OBepHb | University of Clermont-Auvergne

Hazsanue 06HOBNEHHOI Bepcun
MpoeKTa

Name of the updated version of the project

Obépine+

OpranuzaTop npoekTa Obépine+

The organizer of the Obépine+ project

Yuusepcuter CopOoHHa
Sorbonne University

CrapT 0OHOBJIEHHOTO ITPOEKTa 2024
Start of the updated project
Yuco maprHépoB | Number of partners 21

TapTHEpHI (YdacTHUKM)
Partners (participants)

Texunueckuii teHTp Actalia | Actalia Technical Center

HaupoHanbHOe areHTCTBO M0 CAaHUTAPHOI 6E30MaCHOCTH MUILEBBIX TIPOIYKTOB, OKPYXKAIOLIEH Cpelbl M YCIOBUIA Tpyaa
(Agence nationale de sécurité sanitaire de I'alimentation, de l'environnement et du travail, ANSES) | National Agency

for Food, Environment and Working Conditions, ANSES

HarmoHanbHBIi LIEHTp Mcclen0BaHMii B 061acTi reHoMa YesioBeka Bo Mpanimu (moapasaesieHue AreHTCTBa
aJIBTEPHATHBHBIX 1 aTOMHBIX 9Hepruii, CEA) (Centre National de Génotypage, CNRGH) | National Centre for Research
on the Human Genome in France (a division of the Alternative and Atomic Energies Agency, CNRGH)

HauyoHanbHbIi LEHTp HayuHbIX MccaenoBanmii @paruuy (Centre National de la Recherche Scientifique, CNRS) |
National Center for Scientific Research of France, CNRS

LleHTpasbHbIA YHUBEPCUTETCKMIA rocrutanb Tyimysbl | Central University Hospital of Toulouse

UeHTpanbHbiii yHuBepcuTeTcKuii rocrmtanb Kiepmon-®eppar | Central University Hospital of Clermont-Ferrand
BerepunapHast 1mkona Tyiyssl (Ecole nationale vétérinaire de Toulouse, ENVT) | Toulouse Veterinary School, ENVT
MyHUIMTIATBHOE YIIpaBiieHKe BoAHbIX pecypcos IMaprxa (Eau de Paris) | Paris Municipal Water Authority

Kommnanust IAGE | IAGE Company

®paHIy3CK1it HayqIHO-MCCIeI0BATeIbCKMIT MHCTUTYT IKCIUTyaTaiu okeaHa (Institut francais de recherche pour
T'exploitation de la mer, IFREMER) | French Research Institute for Ocean Exploitation, IFREMER

HarmoHanbHbIi MHCTUTYT MEIMKO-CaHUTapHBIX MccenoBanuii (Institut national de la santé et de la recherche médicale,
INSERM) | National Institute for Health Research, INSERM

Mucruryr acrepa B ['uane | Pasteur Institute of Guiana

HanmoHanbHbIil ”HCTUTYT MCCENOBAHMI B 00JIACTU CETBCKOTO XO3SCTBA, TTPOIOBOJIBCTBIS M OKPYKAIOIIEH CPEIbI
(Institut National de recherche pour l'agriculture, I'alimentation et I'environnement, INRAE) | National Institute for
Research on Agriculture, Food and the Environment, INRAE

Wucturyr [Macrepa B Hopoit Kanenonnu | Pasteur Institute of New Caledonia

WHCTUTYT 6MOMETMIMHCKIX KCCIEN0BAHMIA BOOPYXEHHBIX cu (L' Institut de recherche biomédicale des armées, IRBA) |
Armed Forces Biomedical Research Institute, IRBA

DpaHity3ckas KomraHust (yrpas/ieHue BomHbMu pecypcamit), SAUR | French company (water resources management), SAUR
O61ecTBeHHAs CTyX0a OY4MCTKU CTOYHBIX Bo B pernone ITapik u ero okpectHocTsX, SIAAP | Public wastewater
treatment service for the Paris region and its environs, SIAAP

Dpanity3ckas KOMIaHus (YIIpaBlIeHne BOIHBIMU pecypcamu 1 otxonamu), SUEZ | French company (water and waste
management), SUEZ

Yuusepcurer Kinepmon-OsepHb | University of Clermont Auvergne

Vuusepcurer Jlorapunruu | University of Lorraine

OpaHiry3cKast TpaHCHAIMOHAbHASI KOMITaHUS (YIIpaBJieHHe BOTHBIMU PECypcaMu, OTXoiaMu 1 SHepreTrkoit), VEOLIA
French multinational company (water, waste and energy management), VEOLIA

®unaHcuposanue | Financing

10 MuiH eBpo B TeueHMe nsaTu JIeT | 10,000,000 euros over five years
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a Takke OCOOEHHOCTM JIabopaTopuu, B KOTOPOIl TPOBOMUJIICS
aHaiM3 obpasla MeronoM KojudyecTBeHHoUl ITLIP B peanmpbHOM
BpeMeHU uiu MetonoM 1udposoit ITL[P. MToroselii pacy€THBIM
nokazarenb (WWI, WasteWater Indicator) meMmoHCTpupoBa Xo-
polire pe3yJabTaThl 0 CPABHEHUIO C COOTBETCTBYIOLIMMU MOKa-
3aTesssMu 3abosieBaemoctu [17].

HWudopmanus u3 co3naHHoM omnepaioHHon cetn Obépine
HCTONb30BaJlaCh B paMKax CIELHaTbHO pa3paboTaHHOU reo-
WH(pOPMaIIMOHHOM T1aTopMbl, Ha 0a3ze KOTOpoi (paHIry3-
CKue y4E€HbIE U TTPAKTUKU MPOBOAWIIM MPUKIATHBIE U3bICKAHUS
B OOJIACTH COCTOSTHUSI 3IOPOBbSI HACEJIEHUsI, PACIpPOCTPaHsIsS
CBOM HCCIIENOBAHUS Ha APYTHe MATOTeHbl U XMMUYECKHUe Belle-
cTBa, OOHapyXXeHHbIE B CTOUYHBIX Bogax. B 1eioM KoHcopuuym
Obépine B cBoeil MccIenoBaTeIbCKON NEATETPHOCTH B 00JIACTH
aHaiau3a (exajauii U ocagka CTOUYHBIX BOJA JOOWJICSI 3HAYMMBIX
MPAKTUIECKUX PE3YJIBTATOB B OLIEHKE PUCKOB IUTS 3MOPOBBSI.

B wmione 2024 1. Obépine oOBSIBUI O 3aIlycKe IIPOEKTa
Obépine+ B pamkax miaHa «®Ppanims 20303, Ipoekt Obépine+
HampapJieH Ha cO3[JaHue HAlMOHAIbHOU MIaTdopMbl HCcCaeno-
BaHUi U pa3pabOTOK B 00JIACTH SMUAEMUOJOTUU C UCIIOIb30Ba-
HHMEM CTOYHBIX BOJ, KOTOpasi MHTETPUPYETCSI B HALIMOHAIBHYIO
cucteMy NpodUIaKTUKU OyayIInX MHGEKIIMOHHBIX U MAaTOTeH-
HBIX 0oJIe3Hel BBICOKOTO pucka (cM. Tabi. 4). Obépine+ mma-
HUpYyeT colOpaTh, 00pabOTaTh, MPOAHAIM3UPOBATh U XPAHUTH
B akBabaHke 7500 rpo6 mapuKCKOM KaHaau3alud U OYHMCTHBIX
coopyxenuit B [lapmxkckom pernone (Mnb-ge-®paHc) B Tede-
HUE CJIENYIOLUX MATH JIET. DTO MO3BOJUT UCCIEN0BATh Pa3iny-
HBbIE BUPYCHl ¥ NH(MDEKIIMOHHBIE 60JIE3HU, IIUPKYIMPYIOLTUE Cpe-
QI HACEJIEHUSI, a TAKXKe TIPEABUAETh MOTEHIIMATbHBIE BCIIBIIIKH,
KOTOPBIE MOTYT MPOU30MTH B OYIyIIIEM.

IMo waunmartuBe WMHCTUTYyTa OMOMETUIIMHCKUX HMCCIIEIOBA-
HUit BoopykE€HHBIX crst @panimn IRBA ero skcrnepTsl, OCHOBBI-
BasgICh Ha pe3ynbTaTax paboTel cet Obépine, IS MCCIIeTOBaHMIA
SARS-CoV-2 na aBuanoctue «Illapnas me T'omab» ¢ yu€ToM KOH-
¢urypauym CUCTeMbI cOOpa CTOYHBIX BOJ, KOpaldiisi pa3padoTraiu
METONUKY KOMIUIEKCHOTO O0TOOpa Tpo0d M3 KOpabeTbHBIX pe3ep-
ByapoB /It cOopa cTouHbIX Box [18]. MccienoBaHust mpoXoauian
B 2021 r. B aBa aTarna: snuueMuyeckasl CUTyalusl TIepBoro arana
(cbeBpanb — maii 2021 1.) OblJIa CBSI3aHA C TIOSIBJICHUEM B IeKadpe
2020 r. anba-BapraHTa BUpyca; BTOPOil aTar (HOsIOpb — 1eKadpb
2021 r.) npo1uén B pasrap neyibTa-BosiHbl SARS-CoV-2 [19].

3 Plan stratégique «France 2030». https://www.elysee.fr (mata o6pa-
menus: 24.03.2026 r.).

O630pHas cTatbs

[ns1 obecrieyeHUs] MOHUTOPUHIa Oblla CO3[aHa Crelralb-
Has J1abopaTopusl MOJIEKYJISIpDHOM OWMOJIOTUM TIO WCCJIeIoBa-
HMIO «CEpOil BOABI» (MY, MBIThE TMOCYAbI, CTUPKA) U «4EPHOI
BOJIbI», TIOCTYIAIOLIEH U3 OOPTOBBIX TyasieTOB KopadJjist. OToop
Mpo0 «4EpHOI BOAbI» ObUT OOJIee CIOXEH, MOCKOIbKY EMKOCTU
17151 c6opa HAXOAMJIUCh B pa3pekeHHOM COCTOSIHUM; OHU HE UMe-
JIA IPEHAXXHOUW CUCTEMBI U PETYJISIPHO OTIOPOKHSIIMCH aBTOMa-
TUYECKU, KaK TOJbKO JOCTUTAJICS MpeAesbHbI ypoBeHb. [1po-
TOKOJI IEWCTBUIA COCTOSIT U3 YETHIPEX ITATIOB:

1) oT6op mpob U3 «4EPHOI BOIBI»;

2) u3BJIeUYEeHUE HYKJIEMHOBBIX KUCJIOT IyTEM IepeMelnBa-
HMSI/OCaXICHUS U YJIaBJIMBaHUS;

3) ammmudukanms metogoM RT-kITLIP (quantitative PCR
¢ 00paTHOM TPaHCKPUIILIMEI) MACHTUDUIUPOBAHHBIX MUILIEHEH
(renoB E u RdRp) B renHome SARS-CoV-2;

4) aHanMM3 JAHHBIX U CPAaBHUTEIbHBIE MOHMTOPUHT C Te-
YyeHWeM BpeMeHU. BblT MoATBEpXAEH paHee MPOTHO3MPYEMbIit
XapakTep BUPYCHOI HArPY3KU B «4EPHBIX BOMAX» U BBISBJIEHDI
HOBbIE 3apaxk€HHbIE MOPSIKM KOpaoIsl.

3aKioueHue

DBoJiolMOHHOe pa3Bute DCB-meToma neMoHCTpUpYET
IyTh OT €AMHUYHBIX SKCIICPUMEHTOB, CBSI3aHHBIX C HEOOXOIU-
MOCTBIO KOHTPOJMPOBaTh OAHY 00JIe3Hb, K CUCTEMHOMY YHU-
BepCaJbHOMY MOHUTOPUHTY OOIIECTBEHHOTO 300POBbSI, CIIO-
COOHOMY OTIepaTUBHO pearupoBaTh Ha HOBBIC BEI3OBHI U YTPO3HI.
CeroaHs1 3MUAEMUOJIOTUS CTOYHBIX BOJ, — 3TO MOIIHBIA UHCTPY-
MEHT OLIEHKU BJIUSHMUS (paKTOPOB OKpYKaIoIIei cpeibl Ha 3110~
poBbe uesnoBeka. EBpormeiickue DCB-cuctembl, MocTpoeHHbIE
Ha COBPEMEHHBIX TEXHOJIOTUSIX, BHOCST CYLIECTBEHHBI BKJIAMI
B (YHKIIMOHMPOBAHUE HAIIMOHAJIBHBIX CHCTEM MOHUTOPHWHTA
OMOJIOTMYECKUX PHMCKOB, IO3BOJISISI MPOBOAMTH MPOTHOCTUYE-
CKYIO OLIEHKY COCTOSTHUSI KOTOPTHBIX TPYIIT U HACEJIeHUs B Lie-
JIOM, BBISIBJISISI HE TOJIbKO KOHKPETHBIC TTATOTEHBI WJIM OIACHbBIC
BeIlleCTBa, HO U ONpeaesis MOMyJISILMOHHOE COCTOSIHUE 310PO-
BbS HacejieHHs. PpaHIy3CKMil OMBIT CO3MaHUS U (PYHKIIMOHU-
pOBaHUSl HAIIMOHAJIBHOM CHUCTEMBI SMUACMUOJOTMU CTOYHBIX
BoJ 6a3MpyeTcs Ha KOHCOJMMIMPOBAHHBIX YCUIUSAX MYJIbTHIVC-
LUTIMHAPHOTO KOHCOPIUYMa, OOBEAMHSIONIET0 MHHOBAIIMOH-
HbI€ MOAXOAbl M TPAaAUMLIMOHHbIE KOMIETEHLUM COTPYIHUKOB
MEIULIMHCKUX, WCCIIEIOBAaTeIbCKUX W HayYHO-00pa3oBaTe/Ib-
HbIX OpraHu3aluii, J1adbopaTopuii, CIyk0 OUMCTHBIX COOpYXKe-
HUI W YIIpaBJIeHUS BOTHBIMU PECYpCaMHU U Op.
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