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Pe3rome

Salmonella enterica € naToreHHUM I JIIOIUHUA
MIKpPOOPraHi3MOM, SIKUH BHUKJIMKAE CaJbMOHENh03. MeTa
IBOTO JOCIIKCHHS MOJiArajia B TOMY, IIO0 JOCIHIIUTH
KUTTE3NATHUH, ane Hekynprypadenpanii (JKH) cram S.
enterica, iHIyKOBaHUIi €0 €TAHONY Ta BiJHOBJIEHHS IN
ViVO HekyJabTypabelbHUX KITHH. EKCIepUMeHTanbHO
BCTaHOBJIEHO, 110 KJIIITHHA S. enterica B
eKCIOHCHINIambHIH (a3l pocty, mmigmaHi Oii eraHOTy
(xiHLEBa KOHLIEHTpALIis 20 %) BTpavain
KYJIbTypaOeNbHICTh B MekaX 10 60 XBHJIMH MPOTIrOM
00poOKM 1UM OionuaoM. 3arajbHa KiJIbKICTh KIITHH
3aJTUIIANAcs HEe3MIHHOIO, OJHAK OakTepii HE BUABILIUCH
METOJIOM IIOCIBYy Ha TMOXHMBHE cepenoBuiie. [Ipsmuii
00JIIK KHUTTE3JATHUX OaKTepidl 3a AOIOMOTOI0 GapBHHKY
LIVE/DEAD BacLight cranoBuB 6ins 4 lg wiitas/mi.
Pesynbratn I1OJAJIBIIHNX eKCIICPUMECHTIB
IHTpaNepiTOHEANFHOTO 3apakKeHHs MUILICH TIPHUITYCKAIOTh,
IO BiTHOBIICHI KJIITHHH MOTJI O 30€perTy MaToreHHiCTh.

Beryn

Binbwm sk TpUAUATH POKIB TOMy B jaboparopii
Colwell R. Bnepure 6ymno omucano kmituau Escherichia
coli i Vibrio cholerae, sxi mepebyBamun y
HEBITHOBJIIOBAILHOMY Ha T0)KUBHHMX CEPEIOBHINAX CTaHI
ICHYBaHHS, aje MaJld O3HaKU >KUTTE3NATHOCTI. 3 LBOTO
MOBIJIOMJICHHS po3smnoyaro JIOCITIJDKSHHS 1010
PO3pi3HEHHS KOHIIEIT JKUTTE30aTHOCTIL Ta
KYJIBTypaOeNbHOCTI, TIPH TOMY, IO paHille, sK IPaBUIIO,
JKUTTE3NATHICTh OaKTepianbHOI KIITHHH OI[IHIOBAJIACH
yepez 11 Kkyibrypabenbhicts [1]. Sk oguH i3
Me30(ITFHIX, JIETKO KYJIbTHBOBAHUX BHIIB MAaTOT€HHUX
6aktepiii, Salmonella enterica Tpanchopmyerscs B
KUTTE3NaTHUN  HeKynbTypabenpuuii  (OKH) cram vy
BIJIMOBiIb HAa EKOJIOTIYHI CTPECH, Y TOMY YHUCII - Jif0
GiomuaiB. Y 1pOMy CTaHi KIITHHHU 30€piraroTh MUTICHICTh
MeMOpaH Ta JesKuid MeTaboJli3M, aje He BHUSIBISIOTHCS
3BHYAHUMH ~ METOJaMH  KyJabTHBYBaHHsi.  Jleski
JOCITITHUKA TPUIYCKAIOTh, IO CBOJIOLINHE 3HAYCHHS
OBOr0 (PEHOMEHY € YaCTHHOK aJalTUBHOI BiAIOBII,
CIPSIMOBAaHOT HAa JIOBTOCTPOKOBE BIDKHUBAHHS OakTepiil B
HECIPUATIMBUX yMOBax [1, 2], iHII CTBEPIKYIOTh, LIO
e €  HACHAKOM  CTOXaCTUYHOTO  KIITHHHOTO
VIIKO/DKCHHS, TMPH SKOMY HEKYJIbTypaOenbHI KIITHHU
3HAXOMATHCSA y CTaHi moctymoBoi 3armbemi [3, 4]. V
BCAKOMY BumIanaky, ¢enomeH icHyBaHHs JKH maroreHis,
SIKIIO BOHH 30€piraloTh 3JaTHICTH BiIHOBIIOBATH iN VIVO
CBOIO BIPYJNIEHTHICTb, € CYTTEBOIO TPOOIEMOIO B
MEIUIWHI, (apMBUPOOHUIITBI, BeTEpUHApii, XapyoBii
npomucioBocTi  [5]. Merorwo ngaHoi pobotu  Oyio

JOCTIiDKeHHsI BIHOBJICHHS 3IaTHOCTI 1O pocTy in Vivo,
BUKOPHCTOBYIOUYH MOJIETb IHTparepiTOHeaIbHOTO
3apaXCHHsI MUILEH, HEKyJIbTYpabenbHoi cyonomysmii S.
enterica, JXH cran sKoi iHZYKOBaHO Ii€I0 ETHIOBOTO
CITUPTY.

Martepianu i meToau

VY poboti BukopucToBYyBaBcs mram Salmonella
enterica (ceporun Enteritidis) v. ratin tp. I, Ne 27,
orpumanuii 3 My3zeto MikpoopranismiB 1Y «lHCTHTYT
Mikpooionorii Ta imynonorii im. 1. I. Meunnkoa HAMH
VYkpainm». VYci  cepenoBuila Ta  pO3YMHM  Oynu
BHUTOTOBJICHI Ha JIUCTHJIbOBAHIN CTEpWIBHIA BOJI: arap
Lui-Bertani (LB), 6ymson LB, BicMyT-cynbdiTHHII arap
(BCA), pocdarno-consosuii 6ydpep (PCh, pH=7,2). [Ipn
MiATOTOBI piokux CepeOBHUIII i Oydepin
3aCTOCOBYBajacs  OJATKOBO ¢inpTpamiss  depes
MeMOpanHi QinmeTpu (M®) «Millipore» SLGS, miamerp
mop 0,22 MKM, 3 METOI0 BHIAJICHHA OCaxy Ta OyIb-sIKHX
HEPO3YNHEHHX YaCTOK.

Jlnst OTpUMaHHS CTPECOBHX HEKYJIbTypalOelbHUX
HonyJsiliii  OakTepidi BHKOPUCTOBYBAaBCS METOJ, WIO
omucanuit Morishige 1. [6] B aBTopchKkilt mMomubikariii,
SIKM TOJISITa€ B HACTYIMHOMY. BbakTepil BUPOIIyBaIKCh 110
eKCIOHeHIaabHO1 (pasu B Oyneiioni LB. KynsTypu Oyiu
nBiui Bigmuti ueHrpudyrysanasm npu 4500 g npotsrom
10 xBwmmH, pecycneHgoBani y @®CBb mo onTmgHOL
MTBHOCTI 6mM3bKo 1,5%108 KTiTHH/MIT 3TigHO CTaHIAPTY
0,5 ogunnus McFarland. To 1,0 mu 3pasky cycrensii,
po3BeneHoi 10 1,5%x108 xmitTur/MI o0yB nmomanuit 1,0 M
eraHony y koHueHtpanii 40 % (o6'em/o6'em). Ilicis
excnosumii Big 10 mo 600 XB. y AOCHIKyBaHI CyCIeH3ii
momaBand 8,0 wmim  @®CB, BigMHBaIM  IUISIXOM
nenrpudyrysanns (4500 g mporsrom 5 XBWIMH) Ta
cepiiiHO po3BezieHi y cmiBBigHOMIeHH! 1:10 (00'eM/00'em)
3pasku cycrensiii ¢apOysanu Gapsaukom LIVE/DEAD
BacLight (BupoGuurrea ¢ipmu "Invitrogen", USA),
¢uteTpyBanu  4epe3  MmeMOpanHi  inbTpu IS
(roopeceHTHOI MIKpOCKOIi Ta HapalielbHO BHCIBATIH
Ha vamkk 3 arapoM LB s BusHaueHHs
KyJbTypaOenbHOCTI 3 00pPaxyHKOM KOJIOHIEYTBOPIOIOUUX
onuauik (KYO) B mit.

KinpkicHe BUSBICHHS KUTTE3MATHHX OakTepiil y
JOCII/DKYBAaHUX ~ 3paskax  3[IMCHIOBAIM  METOJOM
(roopeciieHTHO MIKpOCKOTil Ha MeMOpaHHUX (iTbTpax
(®MM®) i3 3acTOCyBaHHIM MapKepy ITICHOCTI
memOpan LIVE/DEAD BacLight. V #ioro cxiazi 3eneHuit
HU3BKOMOJIEKYIApHUA  dmroopoxpom  Syto9,  mo
CIIPOMOXKHU MPOHUKATH qyepes HEYIIKOJDKEeHI
IUla3MaTuyHi  MeMOpaHW, 1  BHCOKOMOJICKYJISIpHHH
yepBoHMH (umroopoxpoM Homun mnpomigito  (PI), 1o
MIPOHUKAE TUIBKU 4Yepe3 YIIKo/keHI MemOpanu. Kiituan
Oakrepiii, mo iHKyOOoBaHI B mpuUCYTHOCTI 000X (apo

OHOYACHO, OynyTh (aroopecuitoBaTH 3eJICHUM

(>xuTTE3MATHI), abo YEPBOHUM (HEeXKUTTE3NATHI)

KOJIBOPOM, 3aJI€KHO BiJl IHTAKTHOCTI iXHIX MeMOpaH.
JocmimKeHHs BiJIHOBJIEHHS in vivo

HEKyIbTypabenbHUX KITHH S. enterica mpoBomwin Ha
MOJICIIi IHTpANepUTOHEATLHO 3apaXeHnX Oe3MopOoTHUX
naboparopanx muieii Barow 25-30 r. B ekcrepumeHTi
TPU TpyHOH TBapuH Oyinm I1HOKYJIbOBaHI HIIIXOM
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BHYTpilIHbOYEPEBHOT iH’eKmii Takum ummom: 1) 103
KynbTypabensHux kiaitud (0,1 mi cycnensii, o MiCTHTh
10* KYO/mn); 2) 10% )KH mitun (0,1 M cycnensii, mo
MictuTh 10* KIiTMH/MJI HeKynbTypabenbHOi MOMyJALii);
3) 10° inakTMBOBaHMX KIiTUH (macTepusallis Mpu
temmepatypi 60 °C y 70 % eranomi, 10 xB.). Cycnensii
MepeBipsUTUCH HA KyIbTYpaOebHICTh BUCIBOM Ha arap LB
1 migpaxyakom wmerogoM OMMO® s BU3HAYCHHS
kimpKkocTi JKH ximiTiH. 3a MHIIAMH CIIOCTEPIraiy MIOAHS
npotsiroM 14 i anst peectpauii piBHA 3aru6edni i Bigbopy
BHYTpilIHIX opraHiB. [lediHKM 1 cene3iHKH 3aruOIux
mumeld Oynu BupaieHi i romorenizoani B 1,0 min ®Ch
JUISl BUSIBJICHHS BiJTHOBJICHHX KYJIbTYpaOENIbHUX KIIITHH

CallbMOHEJ IIUIIXOM BHUCIBY Ha CEJIEKTHBHE CEpEOBHUILE
BCA.

Pesynpratu JIOCITIIKEHb 00po0IsLIHCH
METOJJaMH aJbTEPHATHUBHOI 1 BapialliifHOI CTATHCTHKH.
Juis  BH3HA4YCHHSA JOCTOBIPHHX BIAMIHHOCTEH MiX
BHOIpKaMu, HaHi JorapuMidHO TpaHCHOpPMyBaIUCS |
3acrocoByBaBcs t-rect Cr'rozeHTa.

Pe3yabTaTn ii 00roBopeHHst

VY upoMy J0CHiKEHHI KiiTuHE S. enterica B
eKCIIOHEeHIIaNbHil (a3 pocty, mianaxi aii eraHoy
(xinneBa koHUeHTpaiis 20 %) BTpadanu
KyJIbTypabenbHicTh B Mexkax 70 60 xBuiuH (puc. 1).

Ilg kniTuH/mn

2 T T

0 10 20

Yac ekcno3uuii (XBUNUHK)

30 50 60

|+ AODC —®— LIVE/DEAD BacLight —a— KYO npun 37 C —A— KYO npn 20 C

Pucynok 1 — lunamika 3MiH KiJIbKOCTI JKATTE3AATHUX KJiTHH S. enterica mix aicro eranoy y konuenTpamii 20 %
B pi3Hi mpomixkku vyacy. KoskHa kpanka JaHuUX JiarpaMu - cepeiH€ Bil TPhOX peIuTiK 3 OaHi€l
ninBubipkn cycnensii. AODC — 3araabna kinbkicts kiaitud; LIVE/DEAD BacLight - kinbkicts
KJIITUH 3 Heymkoa:keHumMu memOpanamu; KYO npu 37 °C — kyabrypabenabnicts npu 37 °C,
inky06aunist 24 roa.; KYO npu 20 °C — kyabsTypabeasnicts npu 20 °C, inkyoauis 48 roa.;

Micms 50 xB. ekcmo3umii KyJIbTypaOelbHICTh
OakTepialpHUX CycneH3ili Oyma 3a MeXaMH OILIHKH
YaIIKOBHM METOJOM Ha arapi LB. 3aranpHa KibKiCTB
KIITHH Yy 3pa3Kax, [0 BH3HAJyajlach 3a JONOMOTOI0
IpsSIMOTO  MiIPaXyHKY 3 aKpPUAWHOBUM HOMapaHYeBUM
Oyna He3MiHHOIW. Y TOHW ke dYac, KHUTTE3MATHICTh 3a
03HAKOIO IUTICHOCTI KIITHHHUX MEeMOpaH, BU3HAYEHO Ha
pieni 1,0 x 10* itun/mn. 1i pesysbTaTu criBCTaBHI i3
TUMH, J€ EKCIHOHEHIalbHI KIITHHH CTPECiHIyKOBaHOI
nomyssinii Vibrio vulnificus, mignani gii eranony (kinmesa
KOHUeHTpawist 13 %), BTpaTmnm KyibTypaOelbHICTh B
Mexax 60 xB. BOpomoex o0poOku [7]. Baxrepii, ski
HaOyBalOTh HekynbTypabenpHoro crany (HC), MoxyTh
BiJTHOBJIIOBATH KYJBTypaOelbHICTh. TakuM YHHOM, IEH
cTaH € Oo0OpoTHHUM. BaxiuuBo BiA3HAYMTH, MIO
BigHOBIeHHs 3 HC in vitro, sike gocsiraetbest a60 MpOCTHM

ycyHeHHsAM umHHHKa iHAyKOii HC  (migBumeHHS
TEMIepaTypu 3pOCTaHHA, JOCTYIHICTH  IOXHBHHX
pedoBuH), ab0 OUIBII CKJIAJHHX YMOB, Ha 3pa3oK

KOMOIHAIl1 €KOJIOTIYHUX 1 XIMIYHMX CTHUMYJiB [8] He
BHCBITITIOE TIOBHOIIIHHO PiBHS MATOT€HHOTO MOTEHIiATy

BiTHOBIIOBaHUX OakrTepiil. ToMy mporec BiTHOBICHHS
30aTHOCTI 110 pocTy 1IN VIVO HeKyJIbTypabelbHUX
Salmonella sp. ekcreHcBHO BHBYaBCS Ha MOJEII
3apakeHHs mumier. Hampukian, mpu iHQiKyBaHHI MUIIEH
MPOMHUBAHHSAM JIETEHIB TIPOTATOM 3 JIHIB CYCIEH3I€I0
HeKynbTypabenpHuX KimituH S. typhi, iHZyKOBaHHX
Hm3bkumu  Temmeparypamu (4 °C, abo —20 °C) Ta
pisHuMu  KoHueHTpamismu CuSOs y BCiX TBapHH
JOCHITHUX TPYyN crocTepiranack piapes. KynbrypabenbHi
kmitead S, typhi Oynaum Bumineni 3  aciUTHOI pimuHA
TBapuH WX ABOX mocmimuaux tpyn [9]. S. enterica,
cepoBap Typhimurium OyB mijgmanuii ctpecy iHKyOarieo
B MOPCBKil BoJli 1 MikpoKkocMi IrpyHTY npoTsiroM 20 pokiB.
Bignosnenns in vitro JKH cansMonen Oyno oTpumaHO
IHKyOaIi€l0 TPOTSAroM 2-X MICSLIB B JKUBHIHLHOMY
OynbioHi, a TakoX IN ViVO y wmuie#, iH(piKOBaHHX
HepopalbHo, aje He iHTpanepitoneansHo [10].

OCHOBHI pe3yNbTaTH €KCIIEPUMEHTIB 3 BUBUCHHSI
BITHOBJICHHS 3JaTHOCTI JO POCTY HEKYJIbTypaOembHUX
Oakrepiii S. enterica i3 momanbIIMM OPOSIBOM  IX
BIpYJIEHTHOCTI HaBeZieHO B Tabn. 1. Sk BHAHO i3 maHUWX
tabm. 1, B ekcrepuMenTax in Vivo BigHoBieHuHs 3 HC
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37IaTHOCTI 70 pocTy y S. enterica i3 mposiBom 3aruGeni
BIIPOJOBXK TEPMiHY  CIIOCTEPEKCHHS  IiJJOCIITHIX
TBapuH BiamiueHo y 13,3 % (p < 0,05), mpu 100 % piBHi
JETaJbHOCTI B TPYI TBapWH, 3apaXCHUX CYCICH3I€I0
JKUBUX  KyJNbTypaOeNbHHUX  KIITHH  CalbMOHEN i
[IIKOBUTOMY BIDKHBAaHHI TBApWH KOHTPOJIBHOI IpynH (SKi
OTpUMalH iH’€KIi0 IHAKTHBOBaHHX OakTepiil). VY
3aru0naMx MUIMEH 3 TOMOTCHATiB BHYTPIIIHIX OpraHiB
Oymo BHUCISTHO BIJIHOBJIECHI CaJIbMOHEJIH, 11 (0}
MiATBEP/KYBAJIIOCH  iX pPOCTOM Ha  CEJIEKTUBHOMY
cepenosuii BCA.

Taoauusa 1 — Pe3yabTaTn 10CiIKeHb BiTHOBJIEHHS iN
ViVO HeKyJIbTYpabebHOi cyonmomyJasiii S.
enterica 3a 03HaKoM iX BipyJIeHTHOCTI.

KijabkicHa Ta sikicHa . Kif"’Kic“’
XapaKTepHCTHKA HiII0CTiTHUX TBAPUH
iHOKYJIATIB, sIKi BBOAWIH
iHTpanepiToneannLHo 3aru6-
J1a60paTOpHAM BCHOTO JIHX,
TBapuHaM apamennx, | o
a0c. 4. (%)
CycneHs3ii iHIKTHBOBaHHX 7 0 (0)
6aktepiit (10° kniTun/mi)
CycrieHsii )KuBHUX
KyJIbTypaOebHIX 7 7 (100)
6axrepiit (10° KYO/mi)
Cycrnensii
HEKyIbTypabenpHuX 30 4 (13,3)
6axrepiit (10° kniTun/mi)
Bcboro 44 11 (25)

BinHoBIIeHHS in ViVO 1 maroreHHicTs S. enterica
cepoBap Oranienburg, sxuii HaOyB JKH cramy B
MIPOIOBOIBCTBI, Oymo BUTIPOOYBaHO [UITXOM
IHTpanepiTOHeabHOTO 3apakeHHs Mumred. JKH ximituam
OynH MOBHICTIO HEHTpaTi30BaHI B OpraHi3Mi KOHTPOJIBHOI
Ipyny MHIIEH, ajie BUKIUKAIN CHUCTEMHY OakTepieMilo i
3roJoM 3arubesib 00pobseHux Mopdiem wmwmmeit [11].
MoskHa NPUIYCTHUTH, 10 OakTepii YacTKOBO BTPAavalOTh
CBOIO BIPYJICHTHICTh, aji¢ MPOSBISIOTH 11 B OCIa0JICHUX
0COOWH 3 HEYITKOIO IMyHHOO BiIIOBIIIIO.

BucHoBknu

[linnaBaHHA cajdbMOHEN HEBHCOKHMH JI03aMH
Giowuny (€TUIOBHIA crupT, KiHUeBa KoHUeHTpalis 20 %)
NPU3BOJNUTL 0 IHAYKWIi B HHUX HEKYJIbTypaOenbHOro
CTaHy, WIO TPOSBISETHCS BIJACYTHICTIO pOCTY Ha
KUBUIIBHMX CepeloBHIIax. B ymoBax in Vivo mporec
BignoBnenns 3 HC S. enterica moxe BinOyBaruch, aie 3
HU3bKMM DPIiBHEM IHTEHCHBHOCTI y 370poBHX Muiueid (y
13,3 %, p < 0,05). TuM He MeHII, i KJIITHHA 30epirarTh
MAaTOTeHHUH TOTEHI[ial 1 MOXYTh  HPEACTaBIATH
HeOe3MeKy y pa3i IXHbOI HETOOIIHKH.
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RECOVERY IN VIVO OF NONCULTURABLE
SUBPOPULATION OF SALMONELLA ENTERICA
Yudin IP

Introduction. As one of mesophilic, easily cultivated
species of pathogenic bacteria, Salmonella enterica
transformed into viable but nonculturable (VNC) state in
response to environmental stresses, including action of
biocides. The cells in this state, preserve the integrity of
membranes and metabolism of some, but not detected by
conventional methods of cultivation. Some researchers
suggest that the evolutionary significance of this
phenomenon is part of an adaptive response aimed at
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long-term survival of bacteria in adverse conditions;
others argue that it is the result of stochastic cellular
damage, in which nonculturable cells are in a state of
gradual death. In any case, the phenomenon of existence
VNC pathogens if they retain the ability to restore its
growth in vivo is a significant problem in medicine,
pharmaceutical, veterinary, food industry. VNC
subpopulation of S. enterica was obtained under action of
ethanol. In this paper was investigated in vivo
resuscitation VNC S. enterica using intraperitoneal
injection of mice. Materials and methods. Obtaining of
stressful S. enterica populations. Bacteria were grown to
exponential phase in broth Luria—Bertani (LB). To 1.0 ml
sample suspension diluted to 1.5 x 108 cells/ml was added
1.0 ml of ethanol at a concentration of 40 % (v/v). After
exposure of 10 to 600 minutes in the suspension were
added 8.0 ml of phosphate buffered saline (FBS), washed
by centrifugation (4500 g for 5 minutes) and serially
diluted at a ratio of 1:10 (v/v) samples were stained with
LIVE/DEAD BacLight (produced by "Invitrogen”, USA),
filtrated on membrane filters for fluorescence microscopy
and parallel plated on LB agar cup to determine colony-
forming units (CFU) per ml. In vivo resuscitation VNC S.
enterica was made following way. Three groups of
animals were inoculated by intraperitoneal injection: 1)
10?3 culturable cells (0.1 ml suspension containing 10*
CFU / ml); 2) 10% VNC cells (0.1 ml suspension
containing 10* cells / ml of nonculturable population); 3)
10° inactivated cells (pasteurization at 60 °C in 70 %
ethanol, 30 min). Mice were observed daily for 14 days to
register the death and extraction of internal organs. Liver
and spleen of dead mice were removed and homogenized
in 1.0 ml of FBS to detect restored Salmonella cells by
seeding on selective medium bismuth sulfite agar (BSA).
Results and discussion. In this study S. enterica cells in
the exponential growth phase, exposed to ethanol (final
concentration 20 %) lost culturability within 60 minutes.
After 50 minutes of exposure with ethanol culturability of
bacterial suspensions was outside evaluation cup method.
At the same time, the integrity of cell membranes was
determined at 4 logio cells/ml. Bacteria that become VNC
state can restore culturability. Thus, the state is reversible.
Importantly, the resuscitation of VNC in vitro, which is
achieved by simply eliminating or VNC induction factor
(increasing the growth temperature, availability of
nutrients) or more complex conditions such as a
combination of environmental and chemical stimuli, does
not reveal the full pathogenic potential of resuscitated
bacteria. Therefore, the process of Salmonella
resuscitation in vivo, we studied on infection model in
mice. In experiments in vivo S. enterica resuscitation
death of test animals was observed in 13.3% (p < 0.05)
during the observation period, with 100% mortality in the
group of animals infected with a suspension of living
culturable cells Salmonella and 100% survival of the
animals in the control group (who received injections of
inactivated bacteria). From the dead mice from
homogenates of internal organs plated recovered
salmonella, which was confirmed by their growth on
BSA. Conclusions. Under conditions in vivo recovery
process VNC S. enterica cells can occur, but with low

intensity in healthy mice (at 13.3%, p <0.05). However,
these cells retain pathogenic potential and can represent a
danger if their underestimation. We can assume that the
bacteria lose their virulence in part, but manifest it in
individuals with a weak immune response.

Key words: VNC, Salmonella, resuscitation.



