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CPABHUTEJIBHAS OLIEHKA CAHUTAPHO-3ITUAEMHUYECKON 3HAYMMOCTH
UHJIUKATOPHBIX KOJIUPOPMHBIX ITOKA3ATEJIEA KAUECTBA IUTHEBOM BO/JbI

'OI'BY «lleHTp cTpaTernyeckoro MIAHUPOBAHUS M YIPABICHUS MEAHKO-OMOIOIMYECKUMH PUCKaMH 310poBbioy, HUU sxonmornu 4yenoBeka u
rUrueHsl okpyxaromieit cpeast um. A.H. Ceicuna, 119991, Mocksa;
*OBYH «Pocrosckuit HUW mukpobuosornu 1 napasutonoruny, 344000, . Pocros-Ha-J{oHy

Beeoenue. Kpumepuu, npumensemvie 01 CaHUMAPHO-OAKMEPUOLOSUYECKOU OYEHKU KA4ecmed 8000NpPOBOOHO
800bl, QONIHCHBL 2APAHMUPOBAN €€ INUOEMUYECKYIO OE30NACHOCMb, UMO 8ANCHO NPU 8b100pE NPUOPUMEMHBIX UHOU-
KAMOPHbIX MUKPOOP2AHUZMOG, KOJIUYECMEEHHOE ONpedelieHue KOMOPbIX NO360UM ¢ 00CMAMOYHOU HAOEICHOCMbIO
Xapaxkmepusosams yYposeHb PUCKA B0ZHUKHOBEHUS KUMEYHBIX UHDEKYUL, CEA3AHHBIX C YCA08UAMU 6000NONb308AHUAL.
Mamepuan u memoout. [Ipoarnanuzuposansl ucciedosarus 600vl 3a 10 1em Ha Hanuyue CaHumapHo-noKa3amenbHbix
baxmepuil 6 600e NOBEPXHOCMHBIX 8000éM06 6 coomgeemcemeuu ¢ MYK 4.2.1884. /[na svioenenus u Konuyecmeeniozo
Yuéma canbMOHeNl UCNONb308ANU OOUeNPUHAMYIO MACHUEBYI0 CPedy U pa3pAbOMAaHHYIO NUMAMENbHYI Cpedy, 2o-
mogyio k npumenenuro. Ilonyuennvie dannvie 00pabOMansl ¢ UCNOIb308AHUEM NAKEMA CIMAMUCIIUYECKUX NPOSPAMM
Statistic for Windows.

Pesynomamer. Yemanosneno, umo E. coli modicHo paccmampusams Kax OOROIHUMENbHbIL NOKA3AMENb C Yelbio
oyenku HedasHezo ekanvbrozo 3azpasuenus. Omcymemaue 8 numvesoii gode E. coli ne eapanmupyem omcymcmesus
opyeux npeocmasumenei cemeticmea Enterobacteriaceae. Haubonvuiyto scusHecnocoOHOCmb NpOsGULU NAMO2EH-
Hble U NOMEHYUATbHO namozenHvle baxmepuu. Menee ycmotiuugvimu okasanucy E. coli, m. e. muxpoopeanusmol, Ha
UHOUKAYUU KOMOPBIX NOCMPOEHA CUCMEMA CAHUMAPHO-3NUOEMUYeCcKoll Oe30NACHOCMU 8000N0Ib308aHUsA. B sxcne-
PUMEHMAX YCMAHOBILEHO, YUMo JAKMO30N0N0ACUMENbHbLE KOTUGDOPMHbIE OAKMepUU MeHee YCMOUUUgbl K 0eliCmeuio
00e33apaxcusarouux a2eHnos, Yem carbMOHeNIbl U NOMEHYUATbHO Namo2enHble OaKkmepuu, 4mo He OOIHCHO DbIMb
npucyuje UHOUKaAmMOPHOMY MUKPOOPSAHUIMY.

3axniouenue. Pe3yrvmamul ucciedoganuii ceUOemenbCmeayiom 0 mom, 4mo Omcymcmeue HopMUpyemvx 1aKmo30no-
JLOHCUMETbHBIX PEKATLHBIX UHOUKAMOPOS He 2apaHmupyem omcymcmeue UHQEKYUOHHbIX a2eHMo8, MAK KaK HeyuméH-
HbLMU OCMAIOMCs JIAKMO30He2amueHble IHMEPoOaKmepuu — namo2eHHvie U NOMEHYUAIbHO NANO2eHHble GUObL, Bbl-
sv18arougue Kuuteynvie un@exyuu. CredosamenbHo, npu CaHUMAapHO-OaKMepUoI02Uieckom KOHmMpone 8000NPOBOOHON
600b1 OoJLEe YenecO0OPA3HO OPUESHMUPOBAMbCS HA NOKA3AMEb 2THOKO30n03umbleHble Konugopuusie oaxmepuu (I'Kb).

KnodueBBle CIOBA: 210KO30N0N0ICUMENbHBIE U JIAKIMO30N0N0ANCUNETbHbIE KO.’ZMd)OpMHble 6a1<mepuu; namoceHHsvle U
NOMEHYUAIbHO-NAmMoceHHble 6akmepuu; anudemuueckas Oe30nacHoCme.
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Anemns B.B., ITanacoser; O.I1. CpaBHUTENIbHAS OLIGHKA CAHUTAPHO-3ITHIEMHYECKONW 3HAYUMOCTH MHIMKATOPHBIX KOJM(OPMHBIX MMOKa3aTeNei
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COMPARATIVE ASSESSMENT OF THE SANITARY AND EPIDEMIC IMPORTANCE
OF COLIFORM INDICATORS OF THE DRINKING WATER QUALITY
!Centre for Strategic Planning, Russian Ministry of Health, Moscow, 119991, Russian Federation;

2Rostov Research Institute of Microbiology and Parasitology, Rostov-on-Don, 344000, Russian Federation_

Introduction. The criteria used for the sanitary-bacteriological assessment of the quality of tap water should ensure its
epidemic safety, which is important when choosing priority indicator microorganisms, quantitative determination of which
will allow characterizing the risk of intestinal infections associated with water use conditions with sufficient reliability.

Material and methods. Analyzed water studies for 10 years for the presence of sanitary-indicative bacteria in the
water of surface water bodies in accordance with the guidelines MUK 4.2.1884. To isolate and quantify Salmonella,
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there were used the conventional magnesium medium and the developed nutrient medium, ready for use. The obtained
data were processed using the statistical software package Statistic for Windows.

Results. It has been established that E.coli can be considered as an additional indicator in order to assess recent fecal
contamination. The absence of E.coli in drinking water does not guarantee the absence of other members of the fam-
ily Enterobacteriaceae. Pathogenic and potentially pathogenic bacteria exhibited the greatest viability. E. coli turned
out to be less stable, i.e. microorganisms, on an indication of which the system of sanitary and epidemic safety of the
water use was built. In the experiments, lactose-positive coliform bacteria were established to be less resistant to the
action of disinfecting agents than salmonella and potentially pathogenic bacteria, which should not be inherent to the
indicator microorganism.

Conclusion. Research results indicate that the absence of normalized lactose-positive fecal indicators fails to guar-
antee the absence of infectious agents since lactose-negative enterobacteria are unaccounted for — pathogenic and
potentially pathogenic species causing intestinal infections. Therefore, in the sanitary-bacteriological control of tap
water, it is more expedient to focus on the indicator glucose coliform bacteria (GKB).

Keywords: glucose positive and lactose positive coliform bacteria; pathogenic and potentially pathogenic bacteria;

epidemic safety.
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BBenenue

BbIcokasi 3HAUMMOCTH CaHMTAPHO-0AKTEPHOIOTHIECKOTO
KOHTPOJISL BOZBI OIIPEAEIIETCS BBIOOPOM HAAEKHBIX, HAYIHO
000CHOBaHHBIX WHJIMKATOPHBIX MHKPOOHBIX ITOKa3aTeseH,
aJIeKBaTHO OTPAXKAIOIIUX CTENEeHb €€ MOTEHIMAIBHON SIH-
JIEMHUYECKON OMacHOCTH, BO3MOXXHOCTh NPHUCYTCTBUS B BOJIC
BO30yauTeNeil KUIIeUHbIX MH(EKIHIA, a oBbIIeHHe 3 dek-
TUBHOCTH TAKOTO KOHTPOJIS SIBIISIETCSI KIIFOYEBBIM MEPOIIPHS-
THEM TI0 YCHJICHUIO 3MMAHA/A30pa 32 BOJOOOYCIOBICHHBIMU
HHQPEKITMOHHBIMU 3200JICBaHUAMHU.

W3BecTHBIE MEXIyHApOIHBIC, HAIMOHAJIBHBIC, B TOM
yucne Poccuiickue HOpMaTHBHBIE JIOKYMEHTHI B KadecTBE
OCHOBHBIX MHJIMKaTOPOB AIHIEMHUYECKOH 0e30MacHOCTH HC-
TIOJIB3YIOT: KOMU(POPMHBIE OaKTEepUH, OIPECIsIEMbIE 10 MPH-
3HaKy (hepmeHTanmu akTo3sl pu Temieparype 37 °C (OKb),
TEPMOTOJICpPaHTHBIE KOIIM(POPMHBIE OAKTEPHH, OTIPEEIIsIEMbIE
mo ¢epMeHTanuu JakTo3sl mpu Temmeparype 44 °C (TKb),
E. coli obnanarontie hepMEeHTOM IIIYKOPaHHUIa30i U Ompeie-
JIsieMBIE 110 TPHU3HAKY (PepMEHTAINH JIAKTO3BI ITPU TeMIIepary-
pe 44 °C u oOpa3oBaHus HHAOIA.

Bwmecre ¢ Tem 3a Oosiee uem 13-neTHuUil mepuon 10 BBeIe-
Hus B aeiicteue CanlluH 2.1.4.559-96 [1], npeniiecTBeHHH-
ka CanlluHa 2.1.4.1074-01 [2], B Poccun kauecTBO MUTHEBON
BOJIbI KOHTPOJIHMPOBAJIOCH B COOTBETCTBUH C TPeOOBaHUSAMHU
I'OCT 2874-73 [3] u I'OCT 18963—73 [4] o ©omnee mmpokoit
rpynre Oakrepuii cemelicta Enterobacteriaceae, onpeneins-
€MBIX IT0 OTPHIATEIEHOMY OKCHIa3HOMY TeCcTy M (pepMeHTa-
LM TITIOKO3BI 1TpH Temieparype 37 °C (IITIOK030T0I0KHTEIb-
uble xonmudopmusie 6akrepun (I'KB) mnm 6akrepun rpymisl
kumeyHoit najgouku (BI'KII)). B Teuenne Heckompkux mecs-
TUJICTHH TPU CTAaHAAPTHOM KauecTBE BOJbI M0 ITOMY IOKa-
3aTeno He OBUIO 3apeTUCTPHPOBAHO 3a00NIEBAaHUN OCTPHIMU
kumeynsiME uHGeknusamu (OKUW). Beemenwme moxasarerns
OKb Bmecto I'KB 3HauuTENbHO CHU3HMIO SMUAEMHYECKYIO
U CAaHWTAPHO-TUTMEHWYECKYI0 3HAYUMOCTh OaKTepHaIbHBIX
ToKasarenei, T. K. MHAWKAIMS 10 JIAKTO3HOMY NPHU3HAKY

Introduction

The high importance of sanitary and bacteriological con-
trol of water is defined by a choice of the reliable, evidence-
based indicator microbes indicators which are adequately re-
flecting degree of its potential epidemic danger, possibility of
presence at water of causative agents of intestinal infections,
and increase of efficiency of such control is key action for
strengthening of an epidemic control behind the water caused
infectious diseases.

Known international, national, including Russian norma-
tive documents, as the main indicators of epidemic safety use:
the coliform bacteria determined by a lactose fermentation
sign at a temperature of 37C (TCB), the thermotolerant coli-
form bacteria (FCB) determined by a lactose fermentation at
a temperature of 44C (FCB), E. coli the lactose fermentations
possessing enzyme glucoronidase and determined by a sign at
a temperature of 44C and formations of an indole.

At the same time, for more than thirty-year period before
introduction Sanitary rules and norms (SRN), Russian ab-
breviation SanPiN, SanPiN 2.1.4.559-96 [1], the predeces-
sor SanPiN 2.1.4.1074-01 [2], in Russia quality of drinking
water was controlled according to requirements of Govern-
ment Standard (GOST) 2874-73 [3] and GOST 18963-73 [4]
for wider group of the bacteria of Enterobacteriaceae family
determined by negative oxidant dough and a fermentation of
glucose at a temperature of 37C (glucose positive coliform
bacteria— GCB or bacteria of group intestinal bacillus). Within
several decades at standard quality of water on this indicator
it wasn’t registered diseases of the acute intestinal infections
(AII). Introduction of an indicator (TCB) of experimental de-
sign bureau instead of GCB considerably lowered epidemic
and sanitary-hygienic importance of bacterial indicators, be-
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WCKITIOYaeT W3 y4éTa 3HAUYUTEIHHYIO M BEChbMa CYIICCTBCH-
HYI0 YacTh JIAKTO300TPHUIATCIEHBIX OaKTEepHid CeMelcTBa
Enterobacteriaceae, cpenu KOTOPBIX MPeoOIaNarOT MaTOrCH-
Hele (IID) W mNOTeHIMAJIbHO-NIATOrEHHBIE AHTEPOOAKTEPUH
(TII12). B cBsi3u ¢ mepexonoM KOHTPOIUPYIOIIUX CIYKO Ha
nakrto3ononoxkutenbhbie nmokazarenun OKb u TKb cratuctu-
YEeCKHE JaHHBIC MO Ka4eCTBY NMUTHEBOH BOABI B IIEJIOM IO
CTpaHe YIy4IIHINCh, OMHAKO TIPU 3TOM BO3pocia 3aboieBae-
Moctb OKU, 00ycnoBieHHas BOTHBIM (haKTOPOM, B TOM YHCIIC
HEYCTaHOBJIICHHON 3THOJOTHU.

Ha nmpumepe ogHOoro u3 Hacel€HHBIX MYHKTOB MOCKOB-
CKOM OOJIaCTH TONTBEpXKICHA YyTpaTa MHpPEAyNpPEIUTeIbHON
(GYHKIMH OOLICTIPUHSTHIX WHANKATOPHBIX OaKTEpUOJIOTHYe-
CKMX Tokaszarenel, rie Benbimky OKHW He ymanoch mpenot-
BpaTUTh, TaK KaK TPH KOHTPOJE KAa4ecTBAa NMUTHEBON BOIBI
73 MTOJ3eMHOTO MCTOYHHKA HE OBLIO BBIABICHO ITOKAa3aTelei
OKB u TKBb, a Taxke He OBLTO T0OKa3aHO MOCTYTUICHHUE 3arpsi3-
HEHUI B BOJOHOCHEIH ropu30HT. [Tpr 3TOM 10 00HApYKCHHIO
Oakrepuii, PEPMECHTUPYIOMIUX TIIFOKO3Y, Pa3BUTHUC BCIIBIIICK
Y€TKO MPOTHO3UPOBAIOCH, OHAKO M3-3a WCKIIOUEHHUs HOP-
MaTHUBHBIX TPECOOBAHMI 110 3TOMY MOKA3aTEI0 U3 YKa3aHHBIX
Boiie CanlluH ocHoBaHuMs Kk opraHu3anuu npoduiakTude-
CKHX MEPOTIPUSTHI — BBeJeHNE 00€33apaKuBaHus TTUThEBON
BOJIBI — HE MMEJH JISTHTUMHOTO XapakTepa.

Henmocrarounas Han&KHOCTH JIAKTO3OIIOIOKHUTEITHHBIX
MoKa3areyell B ONpeICIICHUN CTCIICHHU TAICMHUYCCKOM Orac-
HOCTH BOJOIIOJIb30BaHUs TTOKa3aHa B MHOTOUMCIICHHBIX Hay4-
HBIX MCCIIEIOBAaHUSIX M1 MHOTOKPATHO TPE/ICTaBlIeHa B TPAKTH-
Ke KOHTpOJIsi KauecTBa Bo/bl Kak B Poccuiickoit denepanuu,
TaK U B 3apyOCIKHBIX MCCIICAOBAHMSIX, B YACTHOCTH, B OTHO-
mennn canbmonesut u [1I19 [5-8], B ToM uucie ¢ peructpu-
pyembimu crygasmu OKU [9-15].

KoHTponp kauecTBa BOIBI B EBPONCHCKHX CTpaHaX M
CIIA, npoBoAMMBIA MO JIAKTO30IOJOKUTEIBHBIM  KOJIH-
dbopmuBIM OakTepusm u E. coli [16], Takxke He obecrieunBa-
eT SMUJACMUYCCKYI0 0e30MacHOCTh BOAOMONB30BaHus [17].
ITo maHHBIM M3BECTHOTO aMepHKaHCKOro aHanuTuka [18], 3a
1991-1998 rr. Ha Tpéx Tepputopusix CIIA Gosnblie OIOBH-
HBI 13 126 Bomubx Bembimiek OKW mpoucxonmio npu Hyse-
Bbix 3HaueHUAX OKB u TKB, uro He mo3BoiMiIO mpenoTBpa-
TUTH 32007I€BAEMOCTh HACEIICHHS.

K nenocrarkam nokaszareneii OKb u TKb orHOCHTCS Tak-
K€ ITUTENIbHOCTh MPOBEICHUS aHaIM3a — 72 4, 9TO BeAET K
OTPaHUYCHUIO OMEPATUBHOCTU TPUHATHUS MPEAYNPEIAUTEb-
HBIX MEp.

B pexomenmanusax BO3 komudopmHbie 0akTepun peko-
MEH/IOBAaHO PACCMATPHUBATH TOIBKO KaK TEXHOJIOTHYECKUH I10-
Ka3aTellb BTOPUIHOTO 3aTPA3HEHNS MUTHEBON BOJIBI.

Pa3HOpeunBOCTE MHEHUI MO0 MHINKATOPHOMY 3HAYCHHUIO
pa3IMYHBIX TPy KOTH(GOPMHBIX OaKTepuil ompememiiia
HEOOXOIMMOCTh HAayYHOTO OOOCHOBaHHWSI Hamboiiee WHQOP-
MAaTUBHOTO M OIEPATUBHOIO HHIMKATOPHOTO OaKTEPHOJIO-
TUYECKOTO TOKa3aTelsl KauyecTBa MUTHEBOM BOJbI, XapakTe-
PU3YIONIETO MOTEHIUATBHYI0 SIUAEMHYECKYI0 OMacHOCTb
BozHukHOBeHWs1 OKU, 4T0 ompeaenuio mens HacTosIIeH pa-
OOTHI.

MarepuaJi U1 METO/ABI

HccnenoBanus mpoBeieHbl 10 KOMILIEKCHOW IIporpamMmme ¢
y9acTHEeM HHCTUTYTOB AIIHIEMHOJIIOTHIECKOTO M THTHCHHYE-
CKOTO MTPOIMIIS U TPAKTUIECCKOH CITY’KOBI B Pa3HBIX PETHOHAX
¥ KIIMMaTniecknx 30Hax Poccnu. Mconb3oBana HayqHO 000-
CHOBaHHAsi METOJOJIOTHs, KOTOpasi 3aKIF0Yalach B YCTaHOB-
JICHUU COOTBETCTBUS 3aKOHOMEPHOCTEH KHU3HEICITCIBHOCTH
WHAUKATOPHBIX MUKPOOPTraHU3MOB C ITAaTOICHHBIMU MUKPOOP-
TaHU3MaMU B pC€aJIbHBIX YCJIOBUAX HCﬁCTBHH KOMIIJICKCa (I)aK-
TOPOB ¥ MEKPOOHOIIEHO30B BOJHBIX 00BEKTOB [19].
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cause indication on a lactose sign excludes from the account
considerable and very essential part lactose of negative bac-
teria of Enterobacteriaceae among which prevail pathogenic
enterobacteriya (PE) and potentially - potentially pathogenic
enterobacteriya (PPE). Due to the transition of the controlling
services on lactose positive indicators of TCB and FCB statis-
tical data on quality of drinking water countrywide improved,
however thus the incidence of the All caused by a water fac-
tor, including an unspecified etiology increased.

On the example of one of settlements of the Moscow re-
gion loss of precautionary function of the standard indicator
bacteriological indicators where flash of (TII) didn’t manage
to be prevented is confirmed as at quality control of drinking
water from an underground source it wasn’t revealed indica-
tors of TCB and TCB and FCB, and also receipt of pollution
in the water-bearing horizon wasn’t proved. Thus on detection
of the bacteria fermenting glucose, development of flashes
was accurately predicted, however because of an exception of
standard requirements for this indicator of the basis SanPiNs
stated above to the organization of preventive actions — intro-
duction of disinfecting of drinking water - had no legitimate
character.

Insufficient reliability lactose of positive indicators in defi-
nition of degree of epidemic danger of water use is shown
in numerous scientific researches and repeatedly presented in
practice of quality control of water both in the Russian Federa-
tion, and in foreign researches, in particular, concerning sal-
monellas and PPE [5-8], including with the registered cases
of AIl [9-15].

The quality control of water in the European countries and
the USA which is carried out on lactose to positive coliform
bacteria and E. coli [16], also doesn’t ensure epidemic safety
of water use [17]. According to the famous American analyst
[18], for 1991-1998 in three territories of the USA more than
a half of 126 water flashes of AIl occurred at zero values of
TCB and FCB that didn’t allow preventing incidence of the
population.

Also duration of carrying out the analysis 72 hours that
conducts to restriction of efficiency of acceptance of precau-
tionary measures belongs to shortcomings of TCB and FCB.

In the WHO recommendations it is only recommended to
consider coliform bacteria as a technological indicator of sec-
ondary pollution of drinking water.

Contradiction of opinions the coliform bacteria deter-
mined need of scientific justification of the most informative
and operational indicator bacteriological indicator of the qual-
ity of drinking water characterizing potential epidemic danger
of emergence of TCB that defined the purpose of the real work
by indicator value of various groups.

Material and Methods

Researches are conducted according to the comprehen-
sive program with participation of institutes of an epidemio-
logical and hygienic profile and practical service in different
regions and climatic zones of Russia. The evidence-based
methodology which consisted in establishment of compli-
ance of regularities of activity of indicator microorganisms
with pathogenic microorganisms in actual practice of action
of a complex of factors and microbiocenoses of water ob-
jects is used [19].
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PemaroniMu KpuTepusSIMH B CPaBHUTEIILHOH OIICHKE 3HA-
YMMOCTH ITOKa3aTeNIeH SBISUINCH!

* HaJM4Ke eMHOTO TAKCOHOMHYECKOTO ITPHU3HAKa JUIs 11aTo-

TeHHBIX ¥ UHJMKATOPHBIX OAKTEPHIA;

* BBDKHMBACMOCTB MX B BBOJIHOM CpE/IE;

* YCTOMYHMBOCTD K JICHCTBUIO IE3MH(EKTAHTOB,;

* BOCIIPOM3BOJMMOCTB PE3YIIBTATOB UCCIICIOBAHNUII;

* BMUAEMHOJIOTHYECKAsi 3HAYMMOCTh WHIUKATOPHOTO TOKa-
3aTes;

* ONEPaTHBHOCTH IIEPBUYHOH OIIEHKH STHIEMUYECKOTO PUCKa.

[Tpu mpoBeeHUH SKCIIEPUMEHTAIBHBIX M HATYPHBIX HCCIIe-
JIOBAaHHUH B KaKI0H MPOOE BOJBI OTHOBPEMEHHO ONPEJIEIISIIN
cpasuuBaembie okaszarenu: OKbB, TKB, I'KB, E. coli, hexanb-
HBIC YHTCPOKOKKH, MMATOTCHHBIC OAKTEPUH (CATbMOHEIIBI), a
TaKKe TOTEHIMAIBHO-TIATOTeHHBIe OakTepuu (Pseudomonas
aeruginosa u Klebsiella). TlokazaTemn ompenensiim METOIOM
MeMmOpanHO# (punpTparun [19-21]. [Ipu Heo6xomumocTtu 60-
Jiee HafEKHOTO BBISIBIICHUS OAKTEPHH B TUTHEBOM BOJIE TTOCIIE
o0e33apakuBaHus /ISl BOCCTAHOBJICHHSI CBOHCTB CTpecCH-
POBaHHBIX OAaKTEpUil UCIOIB30BAIM TUTPALIMOHHBIA METOA C
NepBOHAYaIbHBIM HAaKOIUICHHEM OaKTepuil Ha HEMHTHOUTOP-
HBIX U YMEPEHHO MHTHOMTOPHBIX XHUAKHUX cperax [22, 23].
I'mroxozononoxutensubie  konudopmubsie Oakrepun (I'KB)
OTIPEICTSUTN YCKOPEHHBIM METO/IOM: MeMOpaHHas (HIiIbTpa-
ST, MHKYOAIMsl OCEBOB Ha cpezie DHAO MPH TeMIepaTrype
37 °C B Teuenue 18-24 u, onpenenenue B TedeHue -2 MuH
OKCH/Ia3HOW aKTHBHOCTH OJHOBPEMEHHO BCEX BBIPOCIIMX Ha
MeMOpaHHOM (HIIBTPE KOJOHHMH ITOCIIE KOHTAaKTa C OKCHJIa3-
HBIM PEaKTHBOM, O/ITBEPIKJICHUE CIIOCOOHOCTH OaKTepHid, He
oOnajaromux OKCHJIA3HOW aKTUBHOCTBIO, (ePMEHTHPOBAThH
IJTFOKO3Y /10 KACIIOTHI U ra3a npu remneparype 37 °C Ha moiy-
KHUJIKOU cpesie B TeUeHue 45 4.

Jlnst BBIZCTICHUSI ¥ KOIMYECTBEHHOTO Y4€Ta CaIbMOHEIT
UCIIONIB30BAJIN OOIIETIPHHATYI0 MarHUEBYIO Cpeay U yiyd-
HIEHHYIO [24] NUTaTeNbHy0 CpeLy, TOTOBYIO K IPUMEHEHHUIO.

HarypHsble uccieoBanusi IPOBEACHBI NPH aHAIN3€e POO
BOJIbI MMOA3EMHBIX UCTOYHUKOB MOCKOBCKOH, Biagumupckoit,
Kamyxckoli obnactel, a Takke B pernone CpenHeit A3un B
YCIIOBUSIX JKapKoOro KiuMata. MccimenoBanu MUTHEBYIO BOIY
roponoB PocToBckoit obmactu 3a S-metHuit nepuon u Cpen-
Hell Asum 3a 10-1eTHUIA Ieproa B COMMOCTABICHNN ¢ 3a00J1e-
BaeMocThlo HaceneHuss OKUM 1o gaHHbIM cTaTUCTHUYECKOM OT-
yérHocTH. OTOOp P00 npoBoaMin B coorBercTBHU ¢ [[OCT
319422012 [25].

DKCIepUMEHTAIBHBIC UCCIIEIOBAHHS BBITIONIHEHBI Ha BOJIE
MOZENbHBIX BONOEMOB. Ilpu u3yueHuM 3aKOHOMEpHOCTEH
BBDKMBAEMOCTH OakTepuii B BOJEC MOACIMPOBAIH yCIOBUS
€CTECTBCHHOTO OMOIIEHO03a MOBEPXHOCTHBIX BONOEMOB (IIpH
3arpsI3HEHUH CTOYHBIMHU BojilaMH B EMKOCTsIX 1o 10 11 ¢ pa3Be-
nernem j10 10°-10* OKB na 100 M1 ¢ 100aBIeHUEM KYIIBTYPbI
cainpMoHeIur: Salmonella typhimurium, Salmonella infantis,
Salmonella enteritidis no 3TOro *e ypoBHSI U N3y4allk IUHA-
MUKy BEIWYMH CPaBHUBAEMBIX IOKa3arenei B TeueHue 100
CYT, aHAIM3UPYs MPoOBI Ha TIEPBBIC U BTOPBIE CYTKU M Jlajee
C HEJIeTbHBIM HHTEPBAJIOM. AHAJIIOTHYHBIM 00pa3o0M MOJENH-
poBamu BOmTOEMBI 00BEMOM | 71 IS McCaeOBaHMS BIUSHIUS
00e33apaXNBafOINX areHTOB (THUITOXJIOPUTA HATPHs, THOKCHU-
Jla XJI0pa, COYETaHHOTO JCHCTBHS XJIOpa M 030HA) Ha M3yda-
emble OakTepun. B kauecTBe MHaKTHBaTOpa 00e33apaXKMBaro-
IIMX areHToB MpH 0TOOpE MPOO HCIOIB30BAIN THOCYIb(AT
Harpusi. [Ipu m3ydeHun mporneccoB OTMHpaHHs OakTepuil B
YCIIOBHSIX BTOPUYHOTO 3arpA3HEHUS B AEXJIOPHPOBAHHYIO BO-
JIOTIPOBOJTHYIO BOMY 100aBISUTM NMEPBOHAYAIBHBIA YPOBEHB
0aKTepHaIbHOTO 3arpsI3HEHUS U casibMOHEIUT. CalbMOHEIUTBI
ObUTH BBIOpAaHBI KaK IIMPOKO BCTPEUAIOIIMECS M Hamooiee
YCTOWYMBBIC BO BHEIIHEH CpeJie MPECTaBUTEIN MaTOreHHbBIX
GakTepHid.
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Decisive criteria in a comparative assessment of the im-
portance of indicators were:

« existence of a uniform taxonomical sign for pathogenic
and indicator bacteria;

* their survival in the introduction environment;

e resistance to action of disinfectants;

* reproducibility of results of researches;

* epidemiological importance of an indicator;

« efficiency of primary assessment of epidemic risk.

When carrying out pilot and natural studies in each test of
water at the same time defined the compared indicators: TCB,
FCB, GCB, E. coli, fecal Enterococci, pathogenic bacteria
(Salmonella), and also potentially - pathogenic bacteria (Pseu-
domonas aeruginosa and Klebsiella). Indicators determined
by method of a membrane filtration [19-21]. In need of more
reliable identification of bacteria in drinking water after disin-
fecting for restoration of properties the stressed bacteria used
a titration method with initial accumulation of bacteria on not
inhibitory and moderately inhibitory liquid environments [22,
23]. Glucose positive coliform bacteria (GCB) determined by
the accelerated method: membrane filtration, incubation of
crops on Endo’s incubation at a temperature of 37°C within
18-24 hours, definition within 1-2 minutes of oxidant activity
of at the same time all colonies which grew on the membrane
filter after contact with an oxidant reactant, confirmation of
ability of the bacteria which aren’t possessing oxidant activity
to ferment glucose to acid and gas at a temperature of 37°C on
the semi-liquid medium within 4-5 hours.

For allocation and the quantitative accounting of salmo-
nellas are used the standard magnesium environment. It is also
improved [24] nutrient medium ready to application.

Natural researches are conducted in the analysis of tests
of water of underground sources of the Moscow, Vladimir,
Kaluga areas, and also in the region of Central Asia in the
conditions of hot climate. Investigated drinking water of the
cities of the Rostov region for the five-year period and Central
Asia for the ten-year period in comparison to incidence of the
population of AIl according to the statistical reporting. Sam-
pling are made according to GOST 31942-2012 [25].

Pilot studies are executed on water of model reservoirs.
When studying regularities of survival of bacteria in water
modelled conditions of a natural biocenosis of superficial
reservoirs (at pollution by sewage in capacities on 10 liters
with cultivation to 10°-10* experimental design bureaus on
100 ml with addition of culture of salmonellas: Salmonella
typhimurium, Salmonella infantis, Salmonella enteritidis to
the same level also studied dynamics of sizes of the compared
indicators within 100 days, analyzing tests on the first and sec-
ond day and further with a week interval. Similarly modelled
reservoirs of 1 liter for research of influence of the disinfect-
ing agents (hypochlorite of sodium, dioxide of chlorine, com-
bined effect of chlorine and ozone) on the studied bacteria.
As the in activator of the disinfecting agents when sampling
are used sodium thiosulphate. When studying processes of dy-
ing off of bacteria in the conditions of secondary pollution
added the initial level of bacterial pollution and salmonellas to
dechlorinated tap water. Salmonellas were chosen as widely
meeting and steadiest representatives of pathogenic bacteria
in environment.
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Integrated value coliform of indicators

TToka3zaresb ‘ TKb ‘ OKBb TKB E. coli
IIpuznax I'mroko3a, Jlakro3a, Jlakroza,  Jlaktosa,
UACHTU(DUKAIMK ~ KHCIIOTa KHCJI0Ta KHCJI0Ta KHCIIOTa K

uraz337°C wuraz337°C wura344°C raz44°C
obpa3zoBa-
HHE HHIOJIA
Pon cemetictBa  Escherichia Escherichia Escherichia Escherichia
Enterobacteriaceae Klebsiella  Klebsiella  Klebsiella
Citrobacter Citrobacter
Enterobacter Enterobacter
Rahnella Rahnella
Buttiauxella Buttiauxella
Gafnia
Morganella
Edwardsiella BOJIA
Providencia CTAHIAPTHOT'O
Serratia KAYECTBA
Enterobacter
Proteus
Salmonella

Glycosa- Total Fecal
Indicators positive coliform coliform E. coli
bacteria (GCB)|bacteria (TCB) (FCB)
Signs Glucose acid Lactoseto ~ Lactoseto  Lactose to
identifying  and gas and acid and gas acid and gas acid and gas
37°C and37°C  and44°C  and 44 °C
indole

Enterobacte- Escherichia Escherichia Escherichia Escherichia
riaceae
Klebsiella

Klebsiella Klebsiella

Citrobacter  Citrobacter
Enterobacter Enterobacter

Gafnia

Moj:ganella WATER
Edwardsiella STANDARD
Providencia QUALITY
Serratia

Proteus

[Ipn sKcnepuMEHTaIbHOM M3Y4YE€HHH AWHAMUKH OTMHUpa-
HUSI MCIIBITYEMBIX OaKTepui B ITOA3EMHBIX BOJAX MOJEIH-
poBaJIM 3arpsi3HEHUE BOJOHACHIINIEHHBIX I'PYHTOB C IOCTC-
JYIOIIUM 0TOOpOM TpO0 Ha MPOTSHKEHHU Toja. B HaTypHBIX
YCIOBUSIX U3YYalH JNalbHOCTh W JJIMTEILHOCTh BBDKUBAHUS
OakTepHii B BOJJOHOCHBIX TOPH30HTAX MOCIIE BHECEHMUS 3arpsi3-
HEHHOMW BOJIBI B CKBR)KMHY Ha SKCIIEPUMEHTAILHOM y4acTKe U
MTOCIIEYIONIEM TIOBPEMEHHOM 0TOOpe Mpod B CKBaKWHAX Ha
Pa3IMdHOM PACCTOSHUM OT WCTOYHMKA 3arpsi3HEHUS 10 Ha-
MIPABJICHUIO TIPOABIKEHHS TPYHTOBBIX BOI.

Wzyyenne 3aBUCHMOCTH 3a00JIEBAEMOCTH HACEJICHUS
OKMU ot ypoBHS OakTepHaIbHOTO 3arpsi3HEHHS BOJIBI IIPOBE-
JICHO C WCIIOJb30BAHUEM JIAHHBIX COOCTBEHHBIX HCCIIEIOBa-
HUN U CTaTUCTHUYECKOM OTUETHOCTH I10 CPEIHUM JAHHBIM 32
KaXIbIil MECSIII B TEUEHHE MHOTOJIETHETO TIEPUOIA.

JlaHHbBIE, MOTyYCHHBIE B PE3YJIBTATE IKCIIEPUMEHTATIBHBIX
1 HaTYPHBIX MCCIIEAOBaHUH, 00pabOTaHBI C NCIIOIB30BAHHEM
nporpamMmHoOro obecrnieueHus Microsoft Windows, Microsoft
Excel 2003 u nmakera craructnieckux nporpamm Statistic for
Windows. [Ipu ucciegoBaHum HATUBHBIX BOJ| JOCTOBEPHOCTD
pas3nuuus Nmokasareneil pacCYMThIBalIaCh C MCHOJIB30BAHHEM
HeTlapaMeTpUUYCCKUX KpUTepHueB Yaiita [26].

Pesyabrarsl

AHanu3 1Mo TaKCOHOMUYECKHUM IMPU3HAKAM POJIOBOTO CO-
craBa OakTepuil cemeiictBa Enterobacteriaceae, onpenense-
MBIX B COCTaBe KOJTH(POPMHBIX TTOKa3aTeNeil B COOTBETCTBHU C
knaccuukarueit bepmxu [27], mpenctasneH B TabHIIe.

Kak BuIHO 13 TaONHIBI, HHTETPaJbHOE 3HAYCHNE TTOKA3a-
tens ['KB BriIroyaeT kak (pepMEHTHPYIOIIHE JIAKTO3y OaKTe-
pun E. coli, OKb, TKDB, Tak u JIaKTO300TpHIIATEIBHEIC POIHI,
Cpelli KOTOPBIX OCHOBHOE MECTO 3aHHUMAIOT JIMHUIEMUYECKU
3HAYUMBIC IIaTOI'C€HHBIC (CaﬂbMOHeﬂﬂbl) U IIOTCHIIMAaJIbHO-I1a-
TOTCHHBIE MHUKPOOPraHMU3Mbl, BbI3bIBAIOIUEC OIMOPTYHUCTU-
yeckre MHPEKIUN JenoBeka (Hanpumep, TaQHun, aBapaCcH-
€JIJTBI, MOPTaHEeJUTBI, TIPOTEH, CEPPAINH, IIPOBUACHIINH H JIp.).
TakuM 00pazoM, MMEHHO TIIOKO30(EPMEHTUPYIOMHUN TIPH-
3HaK siBasiercs enuubiM s Kb u [19, B cBsi3u ¢ uem yxe
aIPUOPHO MOXKHO TIOJIarath, 4TO KOHTPOJIb Ka4ecTBA BOJBI
TOJIBKO TI0 JIAKTO30MOJIOKUTEIFHBIM MOKA3aTeIIsIM HE MOXKET
rapaHTHPOBAaTh €€ MUAEMUICCKYIO 0€30aCHOCTb.

IToxkazarens E. coli MOXXHO paccMaTpuUBaTh Kak JOMOTHH-
TENIBHBIH 1MOKa3aTesb C LEbI0 OLEHKN HeJaBHero (ekanbHo-

At experimental studying of dynamics of dying off of ex-
aminees of bacteria in underground waters modelled pollu-
tion of water-saturated soil with the subsequent sampling for
a year. In natural conditions studied range and duration of a
survival of bacteria in the water-bearing horizons after enter-
ing of the polluted water into a well on an experimental site
and the subsequent time sampling in wells at various distance
from a pollution source in the direction of advance of ground
waters.

Studying of dependence of incidence of the population of
TII on the level of bacterial pollution of water is carried out with
use of these own researches and the statistical reporting under
average data for every month during the long-term period.

The data obtained as a result of pilot and natural studies
are processed with use of the software of Microsoft Windows,
Microsoft Excel 2003 and package of statistical programs -
Statistic for Windows. At research of native waters reliability
of distinction of indicators paid off with use of nonparametric
criteria of Whyte [26].

Results

The analysis on taxonomical signs of patrimonial struc-
ture of the bacteria of Enterobacteriaceae family defined in
structure the coliform of indicators according to classification
Berdzhi [27] is presented in table.

Apparently, integrated value of an indicator of GCB in-
cludes as the bacteria fermenting lactose — E. coli, experimen-
tal design bureau, TCB, and lactose negative childbirth among
which the main place is taken epidemic significant pathogenic
(salmonellas) and potentially — the pathogenic microorgan-
isms causing opportunistic infections of the person (for exam-
ple, hafniums, edvardsiyella, morganella, proteas, serration,
providention, etc.). Thus, glucose the fermenting sign is uni-
form for GCB and PE in this connection it is already a priori
possible to believe that water quality control only on lactose
positive indicators can’t guarantee its epidemic safety.

The indicator of E. coli can be considered as an additional
indicator for the purpose of an assessment of recent fecal pol-
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Ig KOE/1000 mn
Ig COE/1000 ml

6

= ~_— —— S. typhimurium

1 2 7 14 21 28 354249 5
OHn
Days

63 70 77 84 91 98 105

Puc. 1. CpaBHuTEnbHAS TUHAMIKA BETETUPOBaHUS JIakTo3011010KHTeNbHBIX ¥ [ KB B cTepuin3oBaHHOI pedHO# Boje
(3apaxaromast 103a cocrasmia 10° KOE/m).

Fig. 1. Comparative dynamics of a vegetans the lactose positive and glucose positive coliform of bacteria in the sterilized river water
(the infecting dose — 10° COE/N).

ro 3arpsizHeHus. OJTHaKO OTCYTCTBHUE B IIMTHEBOM Boze E. coli
HE TapaHTUPYET OTCYTCTBUS JAPYTUX MpeICTaBUTENICH ceMeii-
ctBa Enterobacteriaceae.

Kpowme Toro, npu nzydeHur OMOXUMHYIECKONH aKTHBHOCTH
BUIOB OakTepuil cemeiictBa Enterobacteriaceae BBISBICHO,
YTO TPU3HAK (PEPMEHTAINH JIAKTO3bI, HA KOTOPOM OCHOBAaHbI
nokasarenin OKB, TKB, E. coli, sBnsieTcss onHUM U3 Hanboliee
Na0WITbHBIX, OH HETIOCTOSIHEH, U3MEHSETCSl BHYTPH BUIA U Y
OTZAENBHBIX MTaMMOB. 1103TOMY BBIOOp 3TOTO MpU3HAKA TS
nACHTH(UKAINY MHIUKATOPHBIX IPYyNH KOMH(POPMHBIX Oak-
TEpPUil CIIEyeT CUNTATh HEIOCTATOYHO 00O0CHOBAHHBIM.

B nccnenoBanusix, npoBeAEHHBIX HA JEHCTBYIOLIUX BOJIO-
MIPOBOJIHBIX CTaHLUSX, IPH U3YYEHUN YCTOWYNBOCTH OMOXHU-
MHUUECKUX CBOWCTB OaKTepHi, BBIJCICHHBIX IOCIE MEpBUY-
HOTO XJIOPUPOBAHMS, MOKA3aHa yTpara JIAKTO3HOTO MPHU3HAKa
U crocoOHOCTH K Trazoo0pazoBanuio y 30% mTaMMOB IpH
crabmbHbIX nokazaressix ['Kb — ¢epmenranum rioko3sl 1
OKCH/Ia3HOW aKTUBHOCTH, XapaKTepHBIX I Oojee mpencra-
BUTEJIBHOW IpyIIBI OaKkTepuii cemelicTa Enterobacteriaceae.
V3mMeH4YnBOCTh MpH3HaKa (DEPMEHTAINU JAKTO3bI CHHXKAET
HaAEKHOCTh KOHTPOJIS KadecTBa Bofbl Mo mokazarensim OKb
n ocobenno TKD, mockombKy miisi 3TOH Tpymmsl Oakrepuit
MPU3HAK TEPMOTOJIEPAHTHOCTU BOOOIE HE MOXKET paccma-
TPHUBATHCS KaK TAKCOHOMHUYECKUH M3-3a €T0 HEMOCTOSHCTBRA.

[Tpn BBIOOpE MHAMKATOPHBIX MUKPOOPraHW3MOB HEOOXO-
JTUMO YYUTBIBATh 3aKOHOMEPHOCTH MX BET€TUPOBAHUS U CPO-
KM BBDKMBAHUSI B CPAaBHEHHH C NATOTCHHBIMH OaKTEpPHSIMHU.
W3zydenue BeDKMBaeMocTu Oakrepuit (puc. 1) moxasaino, 4to
B peuHo# Boze Salmonella typhimurium mocne pa3MHOKCHUS
B JICCSITKM pa3 3a MEPBBIC CYTKH AKCIEPUMEHTA COXPAHSIIH
JKH3HECNIOCOOHOCTD /10 63 cyT. bakrepun rpynmsl ['KB, Tak-
e KaK CaJIbMOHEIUTbI, pa3MHOKAINCh U OOHAPYKUBAJINUCh B
BoZIe Jake uepe3 105 cyT, SBISIACH TEM CaMbIM WHANKaTOPHO
3Ha4UMBIMU. [Ipu ATOM J1aKTO30M0JI0KUTEIbHBIE HHIUKATOPBI
TKB 1 OKb ormupanu cynecTBeHHO paHbIie — uepes 35 u 49
CYT COOTBETCTBEHHO, UTO YKA3bIBAaCT HA CHIKEHHE HH(OpPMa-
TUBHOCTHU U HAaJ&KHOCTH ITHX IOKa3aTelel B OLEHKE dMHIe-
MHUUECKOH 0€30I1acHOCTH.

AHanorn4sele pe3yabTaThl MOIYYEHBI U B CEPHAX IKC-
MEPUMEHTOB 10 MOJEIUPOBAHUIO BTOPUYHOIO 3arpsi3HEHUS
BOJIOIIPOBOJHON AEXJIOPUPOBAHHOMN BOABI. YCTAHOBJICHO pa3-
MHOXXEHHUE canbMoHeIUT (S. infantis m S. enteritidis) u nmu-
TenpHOE WX BeretupoBanue 10 40-84 cyt. CToIbKO e Bpe-
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lution. However, absence E. coli in drinking water doesn’t
guarantee absence of other representatives of Enterobacteria-
ceae family.

Besides, when studying biochemical activity of species of
bacteria of Enterobacteriaceae family it is revealed that the
lactose fermentation sign on which indicators of experimental
design bureau are based, of TCB, E. coli, is one of the most
labile, is changeable, changes in a look and at separate strains.
Therefore the choice of this sign for identification of indica-
tor groups the coliform bacteria should be considered insuf-
ficiently reasonable.

In the researches conducted at the operating waterworks
when studying stability of biochemical properties of the bac-
teria allocated after primary chlorination loss of a lactose sign
and ability to gas generation at 30% of strains at stable indica-
tors of GCB is shown — fermentations of glucose and oxidant
activity, characteristic for more representative group of bac-
teria of Enterobacteriaceae family. Variability of a sign of a
fermentation of lactose reduces reliability of quality control of
water on indicators of experimental TCB and especially TCB
as for this group of the thermotolerance bacteria sign can’t be
considered as taxonomical because of its inconstancy at all.

At a choice of indicator microorganisms it is necessary
to consider regularities of their vegetans and terms of a sur-
vival in comparison with pathogenic bacteria. Studying of
survival of bacteria (fig. 1) showed that in river Salmonella
typhimurium water after reproduction in tens times for the first
time days of experiment kept viability till 63 days. Bacteria of
GCB group, also as salmonellas, bred and found in water even
in 105 days, being that indicate significant. Thus the TCB and
GCB lactose positive indicators died off significantly earlier —
in 35 and 49 days respectively that points to decrease in in-
formational content and reliability of these indicators in an
assessment of epidemic safety.

Similar results are received and in series of experiments on
modeling of secondary pollution of tap dechlorinated water.
Reproduction of salmonellas (S. infantis and S. enteritidis)
and their long vegetans till 40-84 days is established. As
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Puc. 2. CpaBHHTEIbHAS] YCTOWYHBOCTH HHIMKATOPHBIX U OOJIC3HETBOPHBIX OAKTEPHii IIPH BO3ICHCTBUH THUIIOXJIOPHTA HATPHS
(mo3a akruBHOTrO Xyopa 0,3 mr/i).

Fig. 2. Comparative stability of indicator and pathogenic bacteria at sodium hypochlorite influence (a dose of active chlorine of 0,3 mg/1).

menn BepkuBanmu ['KB. Tlpu atom E. coli otmupanu depes
15 cyt, TKB — uepe3 28 cyT, PJHTEpOKOKKH — 4yepe3 35 CyT.
JlmurenpHOCTh coxpaHeHust skuszHecrnocobnoctn ['Kb co-
BIIa/lajla C TaKOBOH y CaJbMOHEIUI, CIEAOBATEIBHO, TOIBKO
9T0T nokazarens ['Kb coxpaHsn HHANKaTOPHYO 3HaYMMOCTb.
B skcnepumenTax J1okazaHo, 4to E. coli ¥ qpyrue JIaKTo30-
TIOJIOKUTENBHBIC KONMH(OPMHBIE OaKTEPUH HE MOTYT CITYXKHTh
Ha/I&KHBIMU UHIUKATOPaMH MIPU BBIABICHUHU NMOTEHIINAIBHON
SMHUIEMUYECKON OMAacHOCTH B CIIydasX BTOPUYHOIO 3arpss-
HEHHS THUTHEBOM BOIBI B CETSIX, BOAOPA30OPHBIX KOJOHKAX,
CKB@KHHAX, PE3EPBYapax, MPOTSHKEHHBIX BOAOMPOBOAAX H
JPYTHX BOAOTPOBOAHBIX COOPY)KCHHMSX, ITOCKOJIBKY OHHU OT-
MHUpaOT paHeIre, yeM Bo30ymutenu OKU, u Tem cambIM He
rapaHTupytoT orcyrctBue 111D B muTheBoil BosE.

OKcIepUMEHTaNlbHbIE aHHbIE TOATBEPXKJICHBI B Peasib-
HBIX CUTyanusix. Tak, pa3MHOXKEHUE CAJIbMOHEIUI BBISIBICHO
Ha OTOJIOBKE CKBA)KMHBI JIETCKOW 0a3bl oTabixa B MOCKOB-
ckoil obOmactu. Bembimka canbMoHeué3a Oblia MperoTBpa-
II€Ha TOJIBKO MPU UCTIOIb30BAHUU AJISI KOHTPOJIS TIOKA3aTes
I'KB, B TO BpeMsl Kak IO JaKTO30MOJIOKUTEIbHBIM [TOKa3a-
teisim OKB u TKB kadecTBO BOIBI COOTBETCTBOBAJIIO YCTa-
HOBJICHHBIM TpeOoBanusM. HarypHble HaOmioneHHst Ha BO-
JIOTIPOBOJIaX PA3JIMYHBIX TEPPUTOPUN TaKKe MOATBEPIUIH
9KCIIEPUMEHTAJIbHBIE JaHHBbIE O OOJBINECH YCTOWYMBOCTH U
BbpKHBaeMocTH I1I13 1o cpaBHEHUIO C TaKTO30MOI0KUTEb-
HBIMHU Kotr(opMamu.

B 9KCHepHMMEHTaNbHBIX HCCIEAOBAaHUAX YCTaHOBIIE-
HO, 9TO KOMM(OpMHBIE OaKTepWH, OMpeenseMbie o ¢ep-
MEHTAINU JIAKTO3bl, OKA3aJIMCh MEHEE YCTOWYMBBIMH, UeM
CAJIbMOHEJUIBI M TIOTCHIMAJIbHO-IIATOTCHHBIE OaKTepHH, H
K JEHCTBHIO 00e33apa’kMBaIOIUX areHTOB (XJIOpPY, O30HY,
(orocencubnIM3aTopaM, TyaHUIMHCOJCPIKAIIMM Tpanapa-
TaM | JIp.), 9YTO HE JIOJDKHO OBITh MPUCYIIE HHAMKATOPHOMY
MHUKPOOPTaHU3MY.

OtmedeHo, 4To K 00e33apaknBaroieMy JCHCTBHIO TH-
TOXJIOpUTA HATpUsl HanOoyiee TyBCTBUTEIBHBIMHU OKa3aJINCh
E. coli m OKb npu 3HaUNTENFHO OOMBINEH yCTOWYHMBOCTH
CaJIbMOHEJIII, KJIEOCHEIT 1 CHHETHOMHBIX nanodyek. Hanboms-
11ast TOJIEPaHTHOCTH K XJ10py Oblia BeisiieHa y I'Kb (puc. 2).
[Tocrne Toro xak nepecraiy BbICEBAThCS JTAKTO30MOIOKUTEb-
HbIE€ UHIUKAaTOPHBIE MUKPOOPTaHU3MBI, elI¢ B TEUEHUE yaca—

much time GCB survived. At this E. coli died off in 15 days,
TCB — in 28 days, Enterococci — in 35 days. Duration of
preservation of viability of GCB coincided with that at sal-
monellas, therefore, only this indicator of GCB kept the in-
dicator importance. In experiments it is proved that E. coli
and other lactose positive coliform bacteria can’t serve as re-
liable indicators at detection of potential epidemic danger in
cases of secondary pollution of drinking water in networks,
water folding columns, wells, tanks, extended water supply
systems and other water constructions as they die off earlier,
than activators of AIl and by that don’t guarantee lack of
PPE in drinking water.

Experimental data are confirmed in real situations. So, re-
production of salmonellas is revealed on a water well of chil-
dren’s recreation facility in the Moscow region. The outbreak
of salmonellas was prevented only when using for control of
an indicator of GCB while on lactose positive indicators of
experimental design bureau and TCB quality of water con-
formed to the established requirements. Natural supervision
on water supply systems of various territories also confirmed
experimental data about bigger stability and survival of PPE,
in comparison with lactose positive coliform.

In pilot studies it is established that the coliform bacteria
determined by a lactose fermentation were less steady, than
salmonellas and potential and pathogenic bacteria, and to ac-
tion of the disinfecting agents (to chlorine, ozone, photosen-
sitizes, the guanidine-containing drugs, etc.) that shouldn’t be
inherent in an indicator microorganism.

It is noted that to the disinfecting effect of hypochlorite
of sodium were the most sensitive E. coli and experimental
design bureau at much bigger stability of salmonellas, K/ebsi-
ellas and Pseudomonas aeruginosa. The greatest tolerance to
chlorine was revealed at GCB (fig. 2). After lactose positive
indicator microorganisms ceased to be sowed, within 1 — 1,5
hours were allocated pathogenic (Salmonella) and potentially
pathogenic (Klebsiyella, Pseudomonas aeruginosa). Bacteria
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Fig. 3. Comparative indicator resistance and pathogenic bacteria to effect of dioxide of chlorine.

nonyTtopa BeiAensunck 113 (campmonennsl) u IO (kiiebd-
CHEJUIbI, CHHETHONHbIC MaJIOYKH). bakrepun MHTErpanbHOro
mokazarenss [ Kb oOHapyXuBagich B BOAE JaKe CIyCTSA 2 U
nocie npekpamerus peructpanuu OKb u B Teuenne 1 49 mo-
cJle OTMHUPAHUS CAIbMOHEIUI, T. €. COXPaHsIM MHANKATOPHOE
3HAYEHHUE B OLIEHKE AUAEMHUUECKON O€30I1aCHOCTH MUTHEBOI
BO/IBI.

[Tpu u3yvyeHnn OakTepuUIUIHON dPPEKTUBHOCTH JTHOKCHU-
Ja xyopa (puc. 3) TakKe BBISIBJICHA MEHbIAsl (CPABHUTEIHHO
¢ canpMoHeutaMn) ycroitunBocts E. coli, OKb u TKb, koto-
pBIe He O0HAPYKUBAIHCH yXKe TPH 2-9aCOBOM KOHTAKTE, B TO
Bpemst kak canbMoHelutsl 1 [' Kb ocraBanmch sku3HECIIOCO0-
HBIMU Oortee 3 4.

[Tpn kOMOMHHMPOBAaHHOM AEHCTBHUU 00€33apaKUBAIOLINX
areHToB (XJIopa M 030HA) IMOATBEPKICHA OOJbIIasi yCTOM-
YUBOCTbH CAJIBMOHECIIII K 3TUM [le3I/IH(l)eKTaHTaM, 4eM TEpMO-
tonepanTHas E. coli m OKbB. CaibMOHENIBI OTMHpAIN MPH
BpeMeHU KOoHTakTa 4 4, B To BpeMs Kak E. coli u OKb He 00-
HapyKMBAJIUCh yke yepe3 2 4. IHAnkatopHOe 3Ha4eHHE B OT-
HOIIICHUY TIATOTEHHBIX OakTepuii coxpansum Tonsko ['KbB.

Takum 00pa3om, B SKCIIEPUMEHTaxX MO H3Y4YEeHHIO 3(¢-
(dexTuBHOCTH pa3nuuHbX jAesnHdekrantoB ['Kb obmamanu
paBHOM MM OOJIBIIEH YCTOMYMBOCTBIO MO CPABHEHHUIO C BO3-
OyIuTeIsIMU KHUIIEYHBIX MH(QEKIMH, 4To oOecrneynBaeT Ha-
IEKHOCTh KOHTPOJIS 3()(HEKTUBHOCTH 00€33apayKUBAHUS 10
3TOMY MOKAa3aTeNl0 B IIEHTPAIN30BAaHHBIX CHUCTEMax BOJO-
CHAOKEHUS HACETIEHHBIX MECT.

Pe3ynbrarhl 3KCHEPUMEHTANBHBIX HCCIECIOBAHUNA MOJI-
TBEP)KJCHBl HATYPHBIMHM HaOIIOCHUSIMH Ha BOIONPOBOIAX
Pa3IMYHbIX KIMMATHYECKUX 30H CTpaHbl. Tak, 3yd4eHHe BH-
JIOBOTO COCTaBa OaKTEpHi, BBIACIEHHBIX IOCIE MEPBHYHOTO
XJIOpUpOBaHUsi Ha PyOJieBCKOW BOJONPOBOMHON CTaHIMU T.
MoOCKBBI 1OKa3aJI0 HanOOJbIIYI0 YCTOWYMBOCTD KIIEOCHEILI,
SHTEPOOAKTEPOB, UTPOOAKTEPOB U JPYTUX BHUJIOB, OTHOCS-
mmxcs kK ['KB. bakrepun E. coli mpu 3ToM He OpUTH OOHApYKe-
HBI U, CJI€I0BATENBbHO, HE 00J1aJalIi HHIUKATOPHOH (yHKITHEH.

B nHacenénnom myHKTe N, e mojada BOJbI HACEIECHHIO
OCYIIECTBIISIIACH Yepe3 YJAMYHbIE BOIOPa300pHbIE KOJIOHKH,
NIepUO/INYEecKasl caHalUsl KOTOPBIX MPOBOJIMIIACH IO ITOKa3a-
HUSIM J1a0OPAaTOPHOTO KOHTPOJISi KaUueCTBA BOABI, ObLIO BBISIB-
JIeHo BTopuyHoe 3arpsisHeHue no mnokazarensim OKb u TKb
B 60 KOJIOHKaX, B CBsI3U C YeM ObLIa MIPOBEACHA X CaHAIHSI.
B npyrux 63 kononkax oGHapyxeHBl Tonmbko I'KB, HO mpu
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of an integrated indicator of GCB were found in water even 2
hours later after the termination of registration of experimen-
tal design bureau and within 1 hour after dying off of Salmo-
nella, i.e. kept indicator value in an assessment of epidemic
safety of drinking water.

When studying bactericidal efficiency of dioxide of chlo-
rine (fig. 3) in stability of E. coli, experimental design bureau
and TCB which weren’t found already at two hour contact
while salmonellas and GCB remained viable more than 3
hours is also revealed smaller, compared with salmonellas.

At the combined action of the disinfecting agents (chlorine
and ozone) big resistance of salmonellas to these disinfectants,
than thermotolerant E. coli and experimental design bureau is
confirmed. Salmonellas died off at contact time 4 hours while
E. coli and experimental design bureaus weren’t found in two
hours. Indicator value concerning pathogenic bacteria was
kept only by GCB.

Thus, in experiments on studying of efficiency of various
disinfectants glucose positive coliform possessed equal or
bigger stability in comparison with causative agents of intesti-
nal infections that provides reliability of control of efficiency
of disinfecting on this indicator in the centralized systems of
water supply of the occupied places.

Results of pilot studies are confirmed with natural supervi-
sion on water supply systems of various climatic zones of the
country. So studying of specific structure of the bacteria allocat-
ed after primary chlorination at Rublevsky waterworks Mos-
cow showed the greatest stability Klebciella, Enterobacter,
Tsitrobacter and other types relating to GCB. Bacteria
E. coli thus weren’t found and, therefore, didn’t possess indi-
cator function.

In settlement N where water supply to the population was
carried out through street water folding columns which peri-
odic sanitation was carried out according to indications of lab-
oratory quality control of water, secondary pollution on indi-
cators of experimental design bureau and TCB in 60 columns
was revealed; in this connection sanitation is carried out them.
In other 63 columns only GCB are found, but in the absence of
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Fig.4. Survival of salmonellas and the coliform of bacteria in water saturated soil.

OTCYTCTBUHM TpPEOOBaHWN B HOPMATHUBHBIX JIOKYMCHTaxX IIO
3TOMY TOKa3aTeso He ObUIO OCHOBAHHM K MPOBEICHHUIO CaHa-
WU, ¥ HaceJIeHHe ObLIO BBIHYKJCHO MUTh BOJY, 3arps3HEH-
HYIO JIAKTO300TPHUIATEIIEHBIMU OaKTEPUAMH, CPEAN KOTOPBIX
npeobamamu [1I13. B pesynsrare Bo3pocia 3a001eBaeMOCTb
Hacenenust OKU B netHuit nepuo.

Uro KacaeTcs MHANKATOPHOTO 3HAYCHHS TIOKA3aTelNeH mpu
OIICHKE KaueCTBa BOIBI MOJ3EMHBIX HCTOYHHUKOB, TO MHOTO-
JIETHUMH UCCIIEJIOBAHUSMHU 3aKOHOMEPHOCTEH BEreTUPOBAHUS
MATOTCHHBIX U WHIUKATOPHBIX MHUKPOOPTaHU3MOB B 3aBUCH-
MOCTH OT TakuX (haKTOPOB, KaK CTCICHb MCXOIHOTO 3apake-
Hus, pH, Temmeparypa, IpuCyTCTBHE XUMHYECKHUX BEIICCTB B
BOJIOHACHIIIICHHBIX TPYHTAaX Pa3IMYHOTO TUTA, YCTAHOBIICHO
pa3sMHOKEHUE U ITTEIBHBIC CPOKH BEDKUBAHUS CAIbMOHEILI,
naparuda B u muresu, gocturasmme 140 cyt npu coxpane-
HUU UX BHUPYICHTHOCTH. [IpH JIUTENBHOM BETCTHPOBAHHH
B BOJIC BBISIBIEHO M3MEHEHHE BHJIOBOIO COCTaBa WHJMKa-
TOPHBIX OaKTepHii 3a c4ET OOJee WHTCHCUBHOTO OTMHPAHHS
E. coli u OKB, no cpaBHenuto ¢ 6akrepusmu ponos Citrobacter
u Enterobacter, aro yKka3pIBaeT Ha CHI)KEHHE HHINKATOPHOTO
3HAYEHUS dTUX TOKazaTenei (puc. 4).

B HaTypHBIX YCIOBHSX MPH M3YYCHHH CKOPOCTH MHTpPa-
MU MUKPOOPTAaHH3MOB B TMOA3EMHBIX BOJAX IMPH UX HCKYC-
CTBCHHOM TIOITOJTHCHUU YCTAaHOBJICHO HAWOOJIbIICE MHIUKA-
topHoe 3HaueHue ['Kb u sutepokokkoB. [1pu 3ToM nanbHOCTD
pactipoctpanenust E. coli cocraBuna Bcero 20 M, I'Kb —
100 M, a 3HTepOKOKKOB — 200 M. DTH ITaHHBIC 0OBSICHSIOT, I10-
yeMmy MpH HCCIeNoBaHUM CBBIMIE 150 mpod MUTHEBON BOIBI
W3 TIOA3EMHBIX NCTOYHUKOB B MOCKOBCKO# 007acTH HU pasy
He Obuta BeisiBeHa E. coli, TKb oOHapyxuBanu Tombko B 2%
1po0, OKB — B 5% npo6. I1pu 3TOM BO3MOXKHOCTB 3arpsi3He-
HUS BOJIOHOCHBIX TOPU30HTOB ObLIa MOKA3aHa 110 BBIICICHUIO
I'KB (21% npo6) u cuHerHoiHbIx nanouex (6,1% npoo).

Marepuaibl, NOJTYYCHHBIC MPU H3YYCHUH KAuyeCTBA IIH-
ThEBOH BOABI TOPO/IOB PocToBCKOM 06macTu 3a mepuoz ¢ 2006
mo 2010 1., HaIAAHO TOKa3aIu MPHOPHUTETHYIO HAIAEKHOCTh
nokazarens ['Kb npu onenke snmuaemMudeckoii 6e30macHOCTH
BOJIOTIONB30BaHUA. 3 MUTHEBOI BOABI OIHOTO W3 TOPOIOB
MpU CTaHJapTHOM KauecTBe Bojbl o nokazarensim OKbB, TKb
u E. coli BeiiencHsl kiedcueruisl B 26,2% 1mpo0, CHHErHOM-
HOM nanoyku B 5,4% mpod. B nByx ciydasx oOHapys>KeHBI
caJbMOHEIUIBI. B 1pyrom ropojie B MUTHEBOM BOJE CTaHAAPT-

requirements in normative documents for this indicator there
were no bases to carrying out sanitation, and the population
was compelled to drink the water polluted by lactose positive
bacteria among which PPE prevailed. As a result incidence
of the population of TII during the summer period increased.

As for indicator value of indicators at an assessment of
quality of water of underground sources, long-term researches
of regularities of a vegetans of pathogenic and indicator mi-
croorganisms depending on such factors as degree of initial
infection, pH, temperature, presence of chemicals in various
type water-saturated soil, established reproduction and long
terms of a survival of salmonellas, a paratyphoid In and shi-
gellas, the reaching 140 days at preservation of their viru-
lence. At a long vegetans in water change of specific structure
of indicator bacteria due to more intensive dying off of E. coli
and FCB, in comparison with bacteria of the sorts Citrobacter
and Enterobacter that points to decrease in indicator value of
these indicators (fig. 4).

In natural conditions when studying speed of migration of
microorganisms in underground waters at their artificial re-
plenishment the greatest indicator value of GCB and Entero-
cocci is established. Thus range of distribution of E. coli made
all 20m, GCB — 100 m, and Enterococci — 200 m. These data
are explained why at research over 150 tests of drinking water
from underground sources in the Moscow region E. coli was
never revealed, TCB found only in 2% of tests, experimental
design bureau — in 5% of tests. Thus possibility of pollution of
the water-bearing horizons was shown on allocation of GCB
(21% of tests) and Pseudomonas aeruginosa (6,1% of tests).

The materials received when studying quality of drinking
water of the cities of the Rostov region during 2006 — 2010,
demonstrated priority reliability of an indicator of GCB at
an assessment of epidemic safety of water use. From drink-
ing water of one of the cities, at standard quality of water on
indicators of experimental design bureau, TCB and E. coli,
Klebsiyellas in 26,2% of tests, a Pseudomonas aeruginosa
in 5,4% of tests are allocated. In two cases salmonellas are
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Fig. 5. Priority of an indicator of GCB at an assessment of epidemic safety of drinking water.

noro kauectBa o OKb u TKB 3apeructpupoBano Haindue
kiebcuern B 16,6% W CHHETHOHHBIX manodek B 5,2% mpoo.
IIpu 5TOM BbIsBICHA YETKASI KOPPEJIALIMOHHAS CBSI3b KaueCTBa
BOIIBI ¢ YpOBHEM 3aboieBaeMoct HaceneHust OKU Toipko 1o
nokazarento ['Kb.

Haubornee amekBaTHOE WHIMKATOPHOE 3HAUCHHE TOKa3a-
tenst ['Kb moaTBep»aeHO Takke MO0 OCHOBHOMY KPUTEPHIO —
COIOCTABIICHUIO Ka4eCTBa MUTHEBOM BOIBI C 3a00JeBaeMO-
CTBIO HACEJICHHS B HACEIEHHOM IIYHKTE B YCIOBUAX JKApPKOTO
kiumara. Bkian BogHOro pakropa B 3a0071eBAGMOCTh Hacee-
aust OKU moaTBep kI€H SMHIEMUOIOTHIECKIMH, OaKTepro-
JIOTHYCCKAMH M CTATUCTHYCCKUMH METOIaMHU.

Ha puc. 5 mokazaHo, 94TO MpH YHCiIe HECTAHIAPTHEIX IPOO
coie 5% mno I'Kb peructpuposanachk 3a001€Ba€MOCTh KH-
IICYHBIMA WHQEKIMSIMA CPEAN KOHTHHTCHTA ITOBBIIICHHOTO
pucka. DThosnornueckasi pacumpoBKa IMokasaia, u4To BO3-
OynuTersiMu  3a00NICBaHUN  SBIBUIMCH TIOTCHIMAIBHO-TIATO-
TeHHBIC OakTepuu ceMmeicTBa Enterobacteriaceae M CHHET-
HOWHAs MMajodka. DTH jke OaKTepUH OBUTH BBIICICHBI H3 BOBI
pasBojsiiel ceTH, 3arpsi3HeHne KOTOPOoi ObLTO 00yCIOBIEHO
W3HOIICHHOCTBIO CETCH, pasrepMeTH3aIieii TpyoorpoBoI0B
1 TIeperagaMi TaBIeHUS MPH MEPUOIMYSCKOM OTKIFOUCHHUN
Haropa. JIaKTO30I0JI0KHUTEIIBHBIC TOKA3ATEIH IPU TAKOM KE
HOpPMAaTHBE HE TapaHTHPOBAIH SIHASMHUYCCKYI0 Oe3omac-
Hoctb. [Ipn orcyrcrBun OKb u E. coli B 300 mut Obu1a oT™Me-
yeHa 3a0oneBaeMoctb OKU cpenmu mereit 1-3 ner, yqammxcs
1 B3pocibIxX cTapiie 50 jert.

Ha nmprmepe 3Toro ske ropoia BEITIOTHEHBI JHHAMIYECKUE
HCCIIC/IOBAHNS B PETPOCICKTHBHOM aHAIN3€ ITaHHBIX COO-
CTBCHHBIX HCCIICAOBAHUN M CAHAIHICITY>KOBI Topofa 3a 9-1eT-
HUIA IEPUOJT 110 KaYeCTBY BOJIbI M 3200JIEBAEMOCTH HACEIICHHSI.
[To kaxmoMy W3 M3yYeHHBIX ITOKa3arelieil BECh MACCHB J[aH-
HBIX (99 Mec 1 38 mpHU3HAKOB) OBUT PAHKHPOBAH IO YPOBHAM
3arps;3HEHUs. B 3TH jxe BpeMEHHbBIC HHTEPBAJIbI OIICHUBATACh
B MHTEHCUBHBIX MOKazarensx 3aboneBaemocts OKU, nuzen-
Tepuel, OproMmHEIM TH(OM U mapaTudaMu Mo BO3PACTHBIM H
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found. In other city in drinking water of standard quality on
FCB and TCB existence Klebsiellas in 16,6% and Pseudomo-
nas aeruginosa of sticks in 5,2% of tests is registered. Thus
accurate correlation communication of quality of water with
an incidence of the population of AIl only on GCB indicator
is revealed

The most adequate indicator value of an indicator of GCB
is confirmed also by the main criterion — comparison of qual-
ity of drinking water to incidence of the population in the set-
tlement in the conditions of hot climate. The contribution of a
water factor to incidence of the population of Al is confirmed
with epidemiological, bacteriological and statistical methods.

In figure 5 it is shown that at number of non-standard tests
over 5% on GCB incidence of intestinal infections among
the contingent of the increased risk was registered. Etiologi-
cal interpretation showed that causative agents of diseases
were potentially - pathogenic bacteria of Enterobacteriaceae
and Pseudomonas aeruginosa. The same bacteria were allo-
cated from water of the parting network which pollution was
caused, wear of networks, depressed of pipelines and pressure
differences at periodic shutdown of a pressure. Lactose posi-
tive indicators at the same standard didn’t guarantee epidem-
ic safety. In the absence of experimental design bureau and
E. coli in 300 ml incidence of AIl among children of 1-3 years
took place, pupils and adults is more senior than 50 years.

On the example of the same city dynamic researches in
the retrospective analysis of these own researches and sani-
tary and epidemiological service of the city for the nine-year
period on quality of water and incidence of the population
are executed. On each of the studied indicators all data file
(99 months and 38 signs) was ranged on pollution levels.
Incidence of All, by dysentery, a typhoid and paratyphus on




























































































































































































































































































































