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o d ¢ dzd Q@ @aifty j dedzv  y Faggatibactitiufm prausnitzii ( O 0,0017),
Akkermansiamuciniphila( t©0, 000 1) ; f toj HMIs Oo dzthsiridians B
cluster IV ( ©0 , 0 0 8B&c)eroidesPrevotella( ©0, 0005) L dzdy zo C
‘odzls j dehtf B Rzt iz ezl Zdzd IsOIsd L OtcFGegmpsiedilnrocdtdas ) |
bacteria (SFB, ' = t' o j dz 9 JSCMmMYJjtddd dzlsOdz' dz' 2
(90, 0001) Lk (tstc' owl®Uss fitcd s daaWcSsitgutRbsizdz
S typhimurium o Jj S M J tod d3d daEsE IO ~dzd ~9 * H L dzOy O dzts iy w
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OO0, 0002), O C' dzr CSSFBstO O @9 A fy 5 O oL dieofsSi] 1so0 ¢
Codzstetsdz dets OCastgz ] dH o jfitg dlzts, S s dges' dzs o O dzts &8
o 0OdzC e’ yd MOdz! desdej dz, E ftedmls' dzE s 2 &3 €
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(Vanmmycin+S. typhimuriunm) ctclztf OR MY s figldsjis sOOeiEEHGY " | dz
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P.aeruginosa, Proteuspp.,Enterobacterspp.,Klebsiellas p p . (z ¢ dz €O
sOC wysMistsa Bthdigf hoj dee" ctokzf O  Bafterpides sgas s



7
HJG dzo €O Isd mw YE.faecalssPL ‘' B.) , faecium [z 10
(Vancomycin-&.enteritidis+B.fragilis) ° 19 (Maomyen-s. typhimurium+B.
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1 tod ° daiedz'C hst@ueritidis ' S.typhimurium dz0 Isdz' f s jtoj H «
9 O dzS ts i3z Yy WdriEgmycinS. enteritidi3 Is ©  VanconfycinS. typhimuriu
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46 ©GOE'coli-BO81 139 OtcBIOKEsMIsse WBipdal j dedzv € °
Bacteroidesspp., E. faecalis, E. faeciupPeptostreptococcus anaerobi;s 4 0° otc O
(©0,05  stc' o dz¥v dzdz’ L.} kBisls ] ' 9o 8.VragrisddayCoakfddzO
9d¢ dzd € O dzts Fanconwdtinks.  efteritilis+B.  fragilis) Is O VI |
(Vancomycin-S.typhimurium+B. fragilig J §MY j ted d3j dzls Odz' dzd = C
L d&3j dzh j dzdzv Salmaiéllindpiz, E. coli, P.aeruginosa, Enterobactespp.,
Klebsiella spp., Proteuss p p . (e O 0, 05) ( z E3 faecas,OL °
E. faecium Peptostreptococcus anaerobilBacteroides pp. L B ' dz' Mz 9 OdzC
(e O 0,05) E st adWwdedzg L V SO VI ctolzf
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ANNOTATION

Bukina Yu.V. Salmonellainduced changes igut microbiome and transcription
of FFAR 2, Foxp3 andR O R gehes of immune respongeQualification research as a
manuscript. Thesi s for r ec eegreeiimtie spe@alyd i
03.00.071 "Microbiology" (2227 medicine).i Zaporizhzhya State Medical University
Ministry of Health of Ukraine Zaporizhzhya2020; State Ins i t ut i on ¢ |
Institute of Microbiology and Immunology National Academy of Medical Sciences of
Ukr a,i nkreark " v, 20

Scientific novelty of the obtained result$e thesisis devoted to elucidation of
salmonellainduced changes in intestinaliarobiome and transcription dfFFAR 2
Foxp 3 and R OR gdnes of immune response using microscopic, chremags
spectrometric, bacteriological and molecular genetic methods. The influence of
salmonella on the functional state of the microbiome and thetste of the lymphoid
population of GALT of the small intestine was experimentally proved and the reason
for the change in mMRNA expressionlefF AR 2, F aqenps3 effectBrgmoteins
SalmonellaSip A, Sop B, Sdp 2 . It has been established that iomoregulatory
bacteria are able to influence the course of salmeciraliaced intestinal diseases by
regulating the differentiation of-lymphocytes, namely the balance of Th17 / Treg cells
in intestinatassociated lymphoid tissue. An analysis of diffeemnén species and
guantitative indicators of intestinal microbiocenosis, both aerobic and anaerobic
microflora in rats under normal conditions or the development of salmeandilaed
inflammation. Indicators of relative significance of species diversity nain,
concomitant and residual microflora in control and experimental groups (Eeagesr
coefficient) are analyzed.

For the first time, it has been experimentally proven that immunoregulatory
bacteria significantly affect the transcriptional activafygenes. Therefore, the number
of immunoregulatory bacteria when administered to rats vancomycin and salmonell
caused a decrease in the number Fafecalibacterium prausnitzii p O 0. O (
Akkermansia muciniphildf p O 0. 0001); the represent
Clostridium cluster IV( p O 0. OBacteBo)des & rPoevotellal p O 0. 0
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decreased less intensely. The opposite results were recordeegioented filanméous
bacteria (SFB) t hei r | evel i n the experi ment
0.0001) compared to the control. Also in the infection of Etsenteritidisand S.
typhimuriumin the experimental groups there was a decreage muciniphila( p O
0.0001; p @Gacteroide® OArdvoteign@ O 0. 0002; p O
number ofSFBr epr esent atives (p O 0.0001) I n
Also, it was proved that with the combined administration of vancomycin and
salmonellajn the parietal microflora of rats there were more pronounced changes in the
guantitative composition of these genera of bacteria, namely: a sharp decrease in tl
number ofF. prausnitzi( p O 0, 001 1A. mpcinighilaDp 0 @0 D®) 028
0.0055),Cl. cluster IV( p O 0. 00 2 4 Cl. cluste©OXIM{ .p0 038 30).,0 1 2
0.0198) andBacteroides + Prevotelld p O 0. 0189; p SEBlegel 00
increased significantly (p O 0.0001; [
received onlyS. engritidis and S. typhimurium|t is important to note that when-co
administered with vancomycin, salmonella @dfragilis in the groups there was an
intense increase in the amoun@fcluster IV( p O 0. 00 1 Il. clupter ®IV 0 . (
(p O 00O0D5 DAOMYEidiphila( p O OBRadefolids )+ Prevotelld p O
0.0001; pa®d 0OSPBOLyel s were significe
0.0001) compared to groups where rats received ®ngnteritidisandS. typhimurium

It is important ® note that when eadministered with vancomycin, salmonella dd
fragilis in the groups there was an intense increase in the amo@htdtister IV( p O
0.0019; pCl@luster XM 5)0 0. 015 1A. mpcinighilaQp 0 ©2
0.0001),Bacteoides + Prevotelld p O 0. 0001; SFBl ®&vel 00p 1D,
was significantly reduced, which proves the ability Bf fragilis to reduce pro
inflammatory reactions in the intestine.

For the first time, a comparative characterization of molecgknetic and
bacteriological research methods using statistical data processing. Thus, the molecul
genetic method confirmed the data obtained by bacteriological analysis and fratved
the introduction of vancomycin ar@l enteritidis, S. typhimuriuhed to changes in the
speciesand gquantitative composition of the intestinal microbiome. When infected with
ratsS. enteritidisandS. typhimuriuma significant increase iBalmonellaspp.8 and 46
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times, E. coli 81 and 139 timed:nterobacterspp.,P. aeuginosa, Enterobactespp.,
Klebsiellaspp.(p ©0.05), as well as a significant decrease in the numb@ratbus
spp. (p O 0.05), Bacteroidesspp. 22 times, E. faecalis, E. faeciumi8 timesand
Peptostreptococcus anaerobilid times. However, with the troduction ofB. fragilis
animals caused a significant decrease in the conter§abhonellaspp, E. coli,
P. aeruginosaEnterobacterspp.andKlebsiellaspp.(p 00.05), Proteusspp.77 times,
however, the content d&. faecalis, Efaeciumincreased 1Times,Peptostreptococcus
anaerobius9 times and the number &acteroidesspp.increased significantly (©
0.05).

For the first time, it has been experimentally demonstrated that
immunoregulatory bacteria significantly affect the transcriptional agtieft genes.
Therefore, the number of immunoregulatory bacteria when administered to rats o
vancomycin and salmonella caused an incredseFB (p ©0.0001) and a significant
decreaseof A. muciniphila (p O 0.0001),F. prausnitzii (p O 0.0017), Bacteroides+
Prevotella group(p ©0,0002; pO0,0002),Clostridium cluster IMp O0,0046). When
administered td. fragilis animals treated witls. enteritidisor S. typhimuriunagainst
vancomycin prereatment, the levels @FB (p O 0.0001; pO 0.0001) andR o r+o t
transcription factor mRNA were reduced by 70%, and significantly increased
representation dBacteroidesPrevotela grougp ©0.0001; pO0.0001),A. muciniphila
( p 0.@D01),Clostridium spp. clusters XI\p O 0.0151; pO 0.0021) and IV (pO
0.0019; pO0,0005),F. prausnitzii(p ©0.0166) and mMRNA expression of gefexp 3
+in 2.5 and 85 times.

It was first found that representatives of the intestinal microflora, such as:
Clostridium cluster XlIVa, Clostridium cluster 1V, B. fragilis, A. muciniphil&BS
F. prausnitzii, are able toaffect the functional state dBALT and the balance of
Th17/Treg cells througlFfrFARreceptors 2Foxp 3andROR o t .

Due to the fact that polysaccharide A (P®A)fragilis activatesGALT cells, the
level of MRNA expression ahe Foxp 3gene was determined for the first time. rats
were pretreated with vancomycin and received a mixtureSofenteritidis, S.
typhimuriumandB. fragilis, there was an increase in the expression level of mMRNA of
the transcription factafoxp 3in 2.5 times and 85 times, respectively. It was found that
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when animals were administered vancomycin, salmonellaBarichgilis, the level of
MRNA expression of th® O R gehe was significantly reduced and corresponded to a
statistical reduction of 70%.

In the simulation of experimental pathology, it was first established that
pretreatment of experimental animals with vancomycin caused an increase in thi
transcriptioml activity of the geneSip A, Sop BandSopE 2 with the exception oBip
A, after the introduction db. enteritidis Thus, when comparing the results of group Il
(S. enteritidi$ with group V (Vancomycin 5. enteritidi$, there was a decrease in the
level of SpAgene expression by 5 times (p O O
obtained by PCHRYV, it was found that the level of expression of effector protSms
B and SopE 2in the same experimental groups increased statistically significantly by
101 and 2 i mes (p O 0.05) . Al so, when <cond
expression of effector protein genes, it was found that in group VI (Vancomycin +
S.typhimuriun) there was an increase in mRNA levels of geBipsA, Sop Band SopE
2 compared withthe results obtained from group IVS.( typhimuriugy and
corresponded to a statistical Il ncrease

For the first time, it was found that in the experimental groups, where rats were
pretreated with vancmycin amdixed withS. enteritidisandB. fragilis (group VII) and
S. typhimuriumrandB. fragilis (group VIII), the relative normalized amount BFAR 2
gene mRNA increased. Thus, when comparing the results of group VII with data
obtained from group V (VancomyciS. enteritidi$, the expression level of mMRNA of
the transcription genEFAR 2i ncreased 2.7 times (p O
(Vancomycin +S. typhimuriuhand VIII groups, a significant increase in this indicator
was oOobserved, which corresponded to a s

It has been experimentalfyroven that after administration 8f fragilis culture
to rats in the grouped lymphoid nodules of the ileum, there is an increase in the
normalized amount of MRNA of tHe~AR 2gene, which is due to increased production
of SCFA Thus, the concentratiortd acetate, propionate and butyrate in the luminal
microflora of rats infected wits. typhimuriunon the background of piteeatment with
vancomycin (group VI), with the group where the animals received vancomycin,
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S.yphimuriumandB. fragilis, the averge concentration of acetate in times, propionate
- 6 times and butyrate 3 times, respectively.

For the first time it was found that the introduction of culture8Bacteroides
fragilis, in the correction of &8I, helps to restore the microbiocenosis anduces
inflammatory reactions in the intestines of animals. This is evidenced by the results o
guantitative determination of Sytox + cells anBT¢ from scrapings from the mucous
membrane of the ileum and blood, which showed that the introduction of rexepéai
animals vancomycin (group Il) increased the number of Sytox + cells by 55%, ie 2.5
times (p O 0.05) compared with the cont
and VI, which were préreated with vancomycin, and then infected withentettidis
andS. typhimuriumit was found that the average value of Sytox + cells from scrapings
from the mucous membrane of the ileum signifibairicreased by 30% (2.4 timesh
the blood of rats of group Mby 30% (p O 0. 05), ectomglar
vancomycin (group II). Also in preparations from scrapings of the mucous membrane
of the ileum of animals of group VI there sva decrease in the number of NHEWls
40% (p O 0.05) . Calcul ation of thethave
intestinal mucosa in groups VII and VIII, in which animals receiBedragilis on the
background of préreatment with vancomycin and salmonella, showed a decrease of
43% and 53%, and inthe bloedby 46 % and 58% Sytox + cC:
the results obtained in the analysis of groups Il and IV. Howdévemumber of NES
in preparations from the mucous membrane of the ileum and in the blood significantly
increased in group V by 43% and 40%, as well as in group VI by 2.3 and 2 times,
repectively (p O 0.05), compared with I

It is experimentally proved that the data obtained during the research showed the
antibioticinduced changes in the quantitative and species composition of the parieta
microflora are due to the effeof vancomycin on grarpositive microorganisms. At
the same time, in comparison with the control group, there was a decrease in th
number of autochthonous obligate anaerobic bacteria (bacteroids), clostridia
elimination of enterococci, peptostreptocoataphylococci, bifidobacteria, lactobacilli
and an increase in the number of enterobacteria, ygoiebsella and salmonella
Reducing the number dE. coli and Bacteroides sppwith the introduction ofS.
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enteritidisand S. typhimuriumwas accompangeby an increase in the parietal content
of the intestine of microorganisms such Rs aeruginosaE. faecalis, E. faecium,
Enterobacter spp., Klebsiella spp., Peptostreptococcus anaeraticd) occurred due

to compdition from the latter.The introducton of S. enteritidisand S. typhimurium
against the background of pireatment with vancomycin, caused a sharp change in the
composition of the microbiota in the parietal contents of the small intestine in
comparison with Il §. enteritidi$ and IV S.typhimuriun) experimental groups. Thus,

in V (Vancomycin +S. enteritidi and VI (Vancomycin 5. typhimuriuqhgroups there

was a significant increase in the numbeGafmonella sppand other enterobacteria 60
times, as well as a sharp decrease in titent ofBacteroides sp® and 10 times and
Peptostreptococcus anaerobif® and 9 times (groups V and VI). These data suggest
that the vancomycimduced imbalance of the parietal intestinal microbiota facilitates
the penetration and colonization of lpagenic microorganismsS( enteritidisand S.
typhimuriun) and promotes the development of inflammatory bowel disa&féen
administered to experimental animds fragilis, which receivedS. enteritidis(group

VIl) and S. typhimurium(group VIII) on the lackground of prdreatment with
vancomycin, compared with V (VancomycinSt enteritidi$ and VI (Vancomycin +S.
typhimuriun) groups, there was a change in the quantitative composition of the
microbiota in the parietal contents of the small intestine,efama decrease in the
number ofSalmonella spp., E. coli, P. aeruginosa, Proteus spp., Enterobacter spp.,
Klebsiella spp(several hundred times), as well as a significant increase in these group:
of Bacteroides spfseveral thousand timed], faecalisE. faeciumn 10 (Vancomycin

+ S. enteritidist B. fragilis) and 19 times (Vancomycin 3. typhimuriumt+ B. fragilis),
Peptostreptococcus anaerobius and 12 times antactobacillus spp- 27 and 40
times, respectively (groups VII and VIII).

For the fist time, a comparative characterization of molecular genetic and
bacteriological research methods using statistical data processing. The molecule
genetic method confirmed the data obtained by bacteriological analysis and proved th:
the introduction of viacomycin (group Il) and. enteritidis, S. typhimuriuggroups Il
and V) led to a change in the species and quantitative composition of the intestina
microbiome compared with the control group. When infecting ra. enteritidisand



15

S. typhimuriumagainst the background of previous administration of vancomycin, in V
(Vancomycin +S. enteritidi$ and VI (Vancomycin +S. typhimuriumn experimental
groups there is a significant increases@monella spp8 and 46 times and. coli- 81

and 139 times, awell as a significant reduction in the numberB#Hcteroides spp.,

E. faecalis, E. faecium, Peptostreptococcus anaerchi0s t i mes (p O O
with Il and IV groups. However, the introduction Bf fragilis to animals caused in
VII (Vancomycin +S. enteritidist B. fragilis) and VIII (Vancomycin +S. typhimurium

+ B. fragilis) experimental groups a significant deaxse in the content dalmonella
spp., E. coli, P. aeruginosa, Enterobacter spp., Klebsiella spp., Proteu¢ gpp. O 0 .
(30 times), and the number Bf faecalis, E. faecium, Peptostreptococcus anaerobius,
Bacteroides sppncreased 20 o | d ( pomgare® witb groups & and VI.

The practical significance of the results obtain€de results of research allow us
to conclude that the polysaccharide B\ fragilis affects the restoration of the
guantitative and species composition of the intestinal riicroe, as well as the
functional state ofGALT. Metabolites ofB. fragilis are shorchain fatty acids that
activateGALT cells throughFFAR 2receptors, thereby stimulating the formation of
Treg cells and altering the level Bbxp 3andR O R mRNA, leading to a reduction in
pro-inflammatory responses in the intestines of animals. Therefore, the data obtaine
recommend the use 8f fragilis cultures as a possible adjuvant therapy in combination
with antibacterial drugs in the treatmentSifi .

The presented results can be taken as a basis for the construction of medic
databases for tracking and analysis of changes in the biological prope&msiohella
enteritidisandSalmonella typhimuriurm Ukraine.

Keywords: SALMONELLA, VANCOMYCIN, MICROBIOME,
EXPRESSION, TRANSCRIPTION GENES, MICROBIOME CORRECTION,
BACTEROIDES FRAGILIS.



16
gl Refs luvifJwsdAws 166 vl [dS 1R[]

LOkCse" fwOY', o WwCdR twfbked $to Ods
HdMJ tlsOY’

1. 4 Odz Bsdzgezz@d totso Odzdz’ §  dL B dzj dzgdw S
stcOdNCttdflssBO ¢ jdse JBBzdescts o jlso

Bacteroides fagilis/ 1 E2¢" &&O 5. 1., sOd&dh ded?2 [. [ .
] Ostsdzsc2®1 7. U . iI49. " (LHsBESOQURAB f(totso |
C'dzr €' Mdzedr ¢ wC' fpdedr LB &z CdhCBeaBBE O3

h I tc OSB enteritidis, S. typhimurium Is OB. fragilis dzO Is dz’ fJt]H
9 Odz¢ sd3' yd dzts d3, O OGSty o dL dzO kfFARE FdAxp39 dz'
RORBO t' 9 dz StcOdzmCted § y' 2 dzts’  S)FAJs HopBdits ny Is
SopE2).

2. The definition of neutrophil extracellular traps and the eotration of short
chain fatty acids in salmonelladuced inflammation of the intestine against the
background of vancomycin am@hcteroides fragilig Yu. V. Bukina, B.{ . Varynskyi,

A. V. Voitovich, G. D. Koval, A. M. Kamyshnylh Ols s dzts 62 01 8N Ts.. T d1.5,
17. (LHSBEZOOYj &3 odL dzOyj dz sMtse dzd o sMis
MOdz! B adHdz@ s Odzsdzz L Of Odzj dzdz' dz@. fiaglis, o0 |
SOCtsY fsO0dzOd' L 5o OdzO L d3' dzO Ctsdzyd dzlstc Oy

3. Salmonellanduced changes immunoregulatory bacterias and their effect on
transcriptional activity of thd-oxp3 and Roryt genes in the GALT of rats / Yuliia
Bukina, Marina Thyhonovska, Mariya Koval, Mariya Marushchak, Inna Krynytska,
Aleksandr Kamyshnyilranian Joumnal of Microbiology 2020. Vol. 12, N 3P. 23T
241. (LHtSBRZOOYJd3 oadL dzOyJ dedets o ff dzd o ' d3lz dzt
Cdhdyded € O) .

4. 1S &GO S. 1., soOodkdhdd2 (. [., 1 Bd
ted L dMmlisj dzlsdzsmlis d ¢ OdizsdBdBlIsdS O3 Lk W J dats
ftod Mmls | dats y dats &HP tg mplafcts Is T Iz Ctet .o dxz®dzd
[dJyded S s ! CtsE s 2 h@dlskzela@27 .21 t Jdd3 H t
WWW. I miamn. or g. ua /'Jjournal . htm (LHESB



17
Bsdzj ¢ z-ezy tzpdsd ydets G t5 OdzOdz' L Iz i o dL dzO0y
B Costste)ls Odz' L A3’ 9

5. 127 dz2O 5. ) sO®dhr dzed2 [ . [ ., 1 5 ¢
MEdzOHE & Ctotse ' tflsy ki3] tisdfiglds dJtgo sz o d3' M
wdzW J Sy 2 de’ 2Dd6tcsBi81l (86)umMizo@Gg] di3 ftotso
C'dzr €' Mdedr ' CE€o e~ BL Wezs CHYj desL 2 BB Is
hZtcOd3 9 OdzgS A3 yddzze, MOdz! dssdzj dzd J dzlsj ted s’ +

6 . [ Bdzj Glgdz) gty MS O  H' OG defidipHSaNfdCs 5 8@«
dL d3j dzj dzd 2 Gtedmlsy desydes?2 HBJCtesBdslsr S dh j-
tcd OC yd@dziodetstely otcj dzj ded / 1S 2O 5.1 [, , s(
st sfz.] OB SteOIststcdzO . H " 2@ ldats. mis.g S ®H0 .43 ( LHBBE
ftotso jHjdets HBMdz HyJjdadew €' dz2 € fmded mn w ¢
B ssHtsd 1 [t f ted S.enterjtidis] Sdgdrimuriutede@® dis d&z' f j toj H
o OdzC 3" yd dets d3) .

7. 1268 1dz0 181 dzOyJ dadz? dzHnOWs edgsdia] AzO L 3" dz
BB CtesB " tsd3kzd daxlzOzd tc 'f gf .y dzd € tso M! C2sCG2%0. . ' deRPs dLISE
tdddds Hsmskezfz: www. i miamn. org.ua /[/jourr

1 0Ctse" @By wykk€h! LOftesBOY' 8 dBOIj o' C

8. 1 ¢ d2d . 5. 1 sdzdif.2¢ rRNEYJ dzd | GJ dzts o tc
COteB Of j dzj 30O d3, Yy Wodzsmf sted dzOds d 9 Odzl s
BdSCwessdsls’ b bsewg&MdAt OMY j CIsd d3) BOA6Y:d dad
LB tdadgdiSt I MjEzCtcOfd®I B CHazftoj dzgy' = BsdztsH
L ' Y dzOtetsHdatss EZyOfmilss , B fipac'Ow jdztO 210dks6 dz
2016. g. 8. (LHBBEZO OYJ &3 o dL dzOyJ dzts da(
B CeststeeOdz’ L d3' 9 L O Hgtlfjdagcwpdss e 13083 19 tzHdizy 1@

9. 1 k€T dO §O0ddh.dzd 2} Jdf " £ tsuzj Colzjdryjtdadisy j fr
sftejHJdided] M JSlticO® cJjdzse tojL dMmisj dzls dzts i
ftcJ HMIsOa dIsj dzj 2 Cdh j ydets? a3 9 efstB dpjsKiz to W
H' O dzetsMmIs 8P L@ 17123 &. 235LHBBRZOOYJ BB Htotse



18
dzOW 9 dztsmIs” cJjdzg 9 tjLdMmlsj dzlsdetsfls” Z  d¥ € tof
GJjdzj sdqudzsets dzj IstsH Iz) .

10. Bukina Y. V., Kamyshnyi A. M. Determination quantitative composition of the
microbiota in parietal intestal surface in rats by PCR reaine. Microbiology and
infection 2017. 5th Joint Conference of the DGHM & VAAM VAAM AnnualMeeting
2017 69th Annual Meeting of the DGHM Wuer zbur g, 2017. i
ftlosOdzOdz' L s Odets L 3" dzd € "ozt €d MUastsc s wWR'
Bd ssHtsdB 1 [t ftcd 99 jHJ dzdz hztcOd3 o OdzS
Is' W' Bzte’ 2 d3) .

11. Study of expression salmonell a ef
genes by RPCR [/ 1 HGC ', dzGs Gddzdfh .dzd 21 t§dz] " L usidg . w.
#zyomdz OmMyjCisd BRMTYGdzdedzd $W B BOY" I-Mj Lz
ftcOCIs. Ctsdal j tod dzy "’ BsdzsHds o9yjddnes IO L
ZOkzC d,2 WslicOodzy 2017 .. 10O0ftste" yyw, 2017
J Sy togjms ~ CFEAR 29Foxp 3SRORB® t' 9adz IstcOdzMC tod § 1
d Wi ClIststc dz&ig A, B0p &SopB2.

12. s Odzd h dgd. 2, J1.2¢ 7 dz® ZJjJjaeSts [fHto]H]
dzj 2 stetsW d dz' dzd n odzj € dzj Istsydz = dzso zh j € d
Ndtedzr = S ddazisis | dededf MO dz! d3ts dzj Bzdragilis.odpE disCiz=gef 1p
fdls0Odedz " BErudidetzd s JOEEORY S0 0 | fifacadds’ .
CodaW J toj dzyd "y ywH & CBipdzz o Odzdzr 11 fuv) . | Of stc
ftlecOdzOdz' L s Odzgts tMtse dzd tsdnds[' v W ls@ 3% B8 © alzdz"

Ctodzyj delstcOy' ° s rs k ftotsme Isde Z del X tiste WOz
L O Odzj dedz' S dN j ydzd € O) .
13. s Od3d h dzd 2 { . ., Delkt@Trda®nadt.i on 0

immunoregulatory bacteria in GALT in rats with salmonéfiduced inflammation of

the intestined j h d2 dzOyY' sSdzOdz' dzd?2 W istelkzdz ' dzkz dzts dz
f OtcOL dIstseZsEdzd & : Is jLitf clOC 2P eetsd s C sdzW j o] dzy'
Fyomlsst 7 B8O dzvw 2019 . mOt¢ 9, 2019. wu.
‘Bzt ckdzw Isstcdzdr BOGIsjtet 2 dzO d3 CttsB ' 51



19
14. 1 2¢° dzO0 5. 1. The | evel of I mMmmuno

salmonella intestinal inflammatiofroceedings of articles the international scientific
conference23 august 2019Karlovy Varyi Kyiv, 2 0 1 958/ 6(Q. .

15. 1 2€° d20 . 1 . B. Trdgdis on thd foronagion cok neudrdphil
extracellular traps and the concentration of shkbein fatty acids during the
administration of salmonella and vankomyciScience and society The 13th
International conferen¢d9 July 2019HamiltonCanada . 762790.1 9. | .

16. Bukina Y. V., Kamyshnyi A. M. Salmoneliaduced inflammation of the

intestine and determination of the level of immunoregulatory bacteria in galt in rats.

0C sk Odesde'dzj 5 ' St ' Sdsd' ' ; &Okf gl arizd "
fteOCIsdy. Cwd¥W. o' tiymd oLy yyjddats' L APz o O dzdzw
o' LtkMsdse' ® kO '[hGEdzsdsdisd yv.0 S §F29., 2

(LHBBERZOOYJ A3 L' Witse Bdzsls sdactidafd-o B Odgsdptists j?
Cdhjydd¢oO) .

17. 1 2¢° dz0 5. 1. Quantitative deter mj
content the gut in ratsf * CtetsB ' sdzsGc ' ydz yd Is O dzdzv i Q
[ dsdz’" His9 d YO : | =EDYRGDSCHSE UWdzO ¢ s d¥ jstsicdzy ' 2"0, 2
MmOt " &, 2020. w. 44.

1 OkzC B9 ftcOy" , w g HBEHOIC s 5 9 HTIESE
HdMJ elsOy’

18. af s B odH" " dzj dzdgv 1 s L W' CMmse Odzd ~

f OtcOW ' detso" BdzsCd L©GOLS 9 IsCOdzddzed : 1 Ols
U201504559 |/ sO&dhdd?2 [. f., rjtjs' vl
vOeOmMjody (1S " dO) 5. 1., 1tsLtsttssa0O uU.
12.05.15. ; st zB dz. 26. 10. 15. 18 dz. B 2

o dH' dzj dgdz" 1 BCOded dadtc HhL'CC fiptso Odzgd = o t6" H
f OLOW ' dss' BdsSCd).



20

1 f wae v
o .
1Jwauveéeéééééeeeceeceeeéeéeééeeecee eee. é. €2
Yrtrfws vl I 1vRrRm T Y1 dY[1?.€é. ... .. 23
B = & 27
tdryruf1fcr Jwuortodouvsut REEELELLEL ..., 35

11 [sdzj Skdvteds &BjoOde L3 oL O

12 ¢dzsde " IsdStstej L dMmilsj dzlsdzg’” Mils+ w¢
BIHdydded ééééééééecéeéecée. ééewé
1.3 1§ dzdeo MOdz d3ts dzfS dz o dz@ s SWxlz@ He 5B N
OLO" iBBH ' W L' otetHYJdddkd 2 OH
S ué. éééeé. éééeéeeéeéeeéécéds
14 sdzt ytso* " Bedetstcj cdzv Iststcdz’ B O
o dS BtedMisOdzdzg? BOSIsjtes’ H' & H dzw
B CtotsB' sz éeéeééeéééeéeéeééebdé
tdrrufovrtw¢fr w fruofrr rfafwrrp179
21 1 06 0dz' d2@ MmMftsmtsed HtSMdz' HY j c79
22 Jwkzfd JSMYfJjtedd3d dzlsOdz! dzgd~ HE8L
23 (SMY jted d3d dzls Odzr dz2' Z3tsH J dz' é € ¢ 82
231 [ SHJ dzt 9 Odzdz" Hw) seéeéeéee. 82
232 sdz' dz' ydzO By ¢ © 0OCIsd o dzt 84

233 [y dzf O BOCtsME s ' ydad
Cdh jyded S O €ééeééeéeede. 84
24 1 OCIsj 6’ Bdzse ' ydz' - d3ésasaHedé .Hets.f 85
241 skdz skztcd, h ts od¢ te
d Shteddzd dzlsOdz? dz' 2 tetsB ESIs’ €90

242 | dL dzOyJ dzdzv Yylzlsdzd o smis
Odzsddz’ StesBdzdrm ftoj f OtOIs’ 91



t {1
t 4

t i
t i

t i

—_— —

—_— —

2.5

2.6

2.7

2.8

21

243 1 dL dzOyd dgdzvy Cts4 W' y' ' dzls O

M zOH' o CtotsB' SIsdééééée92
l dL dzOyj dzdzv G Jjidses @3] € ¢ s ip ezl 92
251 1 dH" dzj dzgdzv 11s8. ¢ dz" W' (93
[ dlstsH di3sdzg § tizfzle thdetzrs e 5 H sdz' 94
261 1 dL dz2Oyd dedzv ¢ ' dzt &' Mmdese s IS (
262 1 dH' dzj dzdz" { BB O&ZEeE dzZBEE € € é .96
263 () oBtetlsdzO® IsteOdzMCtedf y' v (97
264 1 sdz' Bj-g@dzggtsc s9 O t6j OCy' W 9
265 WHJjdzZsdW¥W " SOy v o3 Ctotststcq.Add
[ " CtesmME s " ydzd 2 |§ @zls dzdg2 dztzy dzists t
Hsfdz' HyYy jdedg? € dzt SsMls’ dzgj 21Istet
Mmicsdiz@BBl|Y | CIstesdzj Istcd ydad 2 d3j Istst
odL d&zOyj dedzgv Ctsdzyj dzlstcOy’ ° Ctstet
ydtededrn S dMmdzslsé éé e éééééééé élesé
dlsOlsdmMisdydzO BtctsB C ©OE & Oz & &L
tdLizdz sOIsd BOCIsjte' sdztsc ' ydadldr
l L deOyj dedzy G jde 9 tojL dMmilsj dzls dzt

//////////

B CtosttccOdz’ Ld3' 9 éééeéééééé épsé
tdLizd sOIsd -agsdzj 1§ &z datzdcrilztsdzj IstsH
i sLftsH dz Cdz¥ ysoadn ' RBdstej ckzd
off dzdo dzO IstcOdzMC tod §f FOXP3IHARORA@C Is ¢
o Cdh-Ofget' 2890 0dz" 2 dz W s’ Hdz' 2
Il dL dzOyj dedzgv tsMmtsBdzde tsMmls® j ¢ MY &
MOd issdzj dz, VW tesl od® ddzd'n dEjsAL O C
fOmMistse SO Ctdpyd dzelstceOy' ° s r s
99 JHJdzdgv o BdkagHiss égRdzZ é'é é é ...157



22

td1rwf ¢dzOdz’ L. SO EZL Oc Odz' dgj dzgdzv tcj.11660
TR [ 1 s €. . o o ———— 190 .
4l R[S IRSJIRBUOIRM [ r[rt[] Eé€éeéeééécéc
rdrovfs ¢ééeceéeééeceéeceééecééeceéect
rdrovfs 1ééeecéééeecééeceeéeéeeceeéeeceéecec

F[ro0uls |6E6EEEEEEEEE66666666666666XE6:«¢



| —

1 o

S

10
] UA
[s

118
18 [ 1

wr {
soJ v
sfrs
suf
[ 1 d
fa]
111}
g wy s
M s

280U
ARF1

Arp
ASC
CARD
CD
CpG
mRel
CXCL8

23
lrtrJws of L1y phf

o ZOMdzO § ZOMIsd &S O MdzdL s 5" 5

Ju[]-90dOMdz0 § &ZOMIsd S © MddL s5o 5

Cdhcd

-G j dzs@3o ' 9 Odzj dzls

“Wjtodgf,dzlsv € ftse ' WikdshsOdatsL dfdzlsite
“HjdzHtedlsdz’  § dz' Isd dzq

-LOf Odz’LdR R 9 tsStos jodghfdgdey ¢ dh

- fsdz Bj 6OL dz0 EZOWZY® E B0 IKGEOE 1
otcjy dB tjOd desets YyoOfmk
CdZlste O f ¢ Is fztiztz® dzy dzls d

-Cdh ¢OMBY "' 2'EHY BizO da@ s ¢ Odzd dz0
CotetlsS sdzOdzys e¢so ' Y dtedz S dfMmd
-Csdztkdgo ‘stes ¥ ' tSHJdad Y

-z sftsdz MOS OtedH

-d3 Is GO S s O BOL

-dzgj 2stetsW " dzt dB 5L OCdz Isddeds

- Odz! d3tSdighdz® sOPargzj dzdzy ¢ dN § ydzgd
-n9otstetsB O s totsdzO

-h ozl dzCCsphtst so d2 st OC Is
-WOCIssto-tcp L d dzs o-OslzdartsC1 2 W zy
CSHE' Is! Mw ¢ jdzsd3 ARF 1

-B &z¢d, Yo' wLOdz L OCIsd dztsd3
-ydlstsL sdzt dzgd?2 OHOfIsjtedzd?2 B ' dzts
-B'dzC s 3 Miswis: HBB' ' t6 COMY OL
-CdzOMmiIsjte HdW J @dzldzed) 6 § dzOalzdatzj 2 € 51
-ledAf sHT Bded?2 toj yjfflstste 9

-z B s Y dzi B

-6 yd F 5 E3s U dij 820G 0 O



DAMP
ERK
FFAR2
Foxp3

GAPDH
GATA3

MYD
MHC I
NADPH
NDM
NAIP
NF-a B
NLR
NLRP3
NTS
PAMP
PhoPQ

24
-OMtsy ' 2890 0dz L f tsh € s cjOdzdgY o3
-C dz¢ yM&pdde dzQzdatzdq MA P K
o Yyjfoste CotetslsC sdzOdzys ctso d n
-WOCIstste IstcOdzmCtedt y* ~, wed2 M
v-dz' W sydlils® 9 k2 dOftw BCEkz ureg
-G dz' Uz @B sHQW Ols HJj G HiesG j dzOL d
-WOCIstste IstcOdzmCtedt vy~ , wed2 M
v-dz' W sydls' 9 B ide@f eV KSR Jd7 Lk
-WOCIstste B3 dgz dzzC dzj sIsdH ' © @
-ty fsste, foB&¥BRIAHR L G
-ff dzHtesd3 f BHOL dzgj detse s S dh j ydac
- Bzdets e dztsB Iz dz' dz
-wdzls j todzj 2 €' dz
-wdzls j oW j tetsdz

-fesls§ ' dz%)'d dzE@aodRedi2y -

-dslztsy  dzdz® dz' € Ot CO M’ 2¢ " fls!
B ' dz)Y & jodgtsy JsaztSBlz’Mzjzls W € f 2 tets

d4f sf'fig@ Otcd H

-gjdz f jtcoddades” o' Hftseo ' H88 3 ‘' d

-Bsdzj C z dzd ¢ b tzts § dz®dnte ¢S fiplsy fgdg & iz
-dz" € tsils d dzO d3deizA HAGj B IsdgHH W s W Ols

-dz & § dzf eBJJ deEILEs O B3O L O
-ydlstsL sdz! dzgdff o & des Yz
WHjttdzd?2 WOCItste aB
NOD-l i ke tojyjflsstd
~wdz zO BOM s RO

Of sffIstsL

-dj Is d WaEOdz' Bis dzj O

- Ol s@&fjtsa' 2 50 Odz' t5EBSER] § I dzv te dz'
- Ho 5C s BY 5 dzj dzls dzO
oz Mk B

] ¢ kdviststedzO
4z Ofs BstOdztsiizy ' HE ®C Is j to°



25
t wy s -%tshifHad deis3g ° dz0L O

PRR -fQ tetddlsL f ' L dzOeo Odzr d2 tj yjflsstcd

PSA -f sdz' MO\ Oted H

Ptdins3P -Wts W QOfidzf] Hzts L € istidz O3

Rab5 -B' dzs R, v @A Hj 2 CtSHE' ! Mw G d

Racl -B Sls iz dzts Is st W) af 'dav ‘wiB dzd)) BsteO Is

RANKL - d3j 3B tc O dzdzd 2y d Bz fzlis & Wz C Iststc’ o
f &z~ dzd dzd

REGII -f 57 'tgH eéz] dzjodiz® lsi@'llle y

RLR “RIG-l i ke tojyjtfltstd

RhoGTF - tetsH ( 6z@' Is d dzdzd - frir ddsCddd2setzdzi5" ts
9 ' H dzts ) wdEO Hiravis Ragizd

RORot -W OCIstste lsteOdziCtedf y' ~ , ' wCodoRdzday
-tz BY sydls' o B jd@feY gCl7ulsdyL

ROS -& Isdo dz Wistedsd € d f)dzs

scv MOd distsdzj &ZzOo &' Mdz® o OC k5 dz’

SFB -Md e d3d dzlstso Odz' dzdIsyOls®™ BOGIs] to

SPHL st o 5C  Oltse jizdzsmls' MOdz &3

SP}2 sk ot s fiflOs sig@@z &t dzj &

SptP St Otdd Ssstedzd?2 B ' dZsS

STY [ &z ezOL

T-bet WOCktte kttOdhStedfy' ~, wed2
sz BY sydls' o Bjd@feY &Sl sdfk

TCR - o jterdefSad Isdaadzed 2, opYytfiststc

totsL ' L dC@As@dzdedz’ o
TGFRh -StcOdhY sttdkzs ydsdz WBGUdste tots i

TNF-U -WOClstste dzj SOl ¥ Of z BRERIs s W Iz dzl
ftosL Of Odz? dzgd?2 ydlsts< ' dz
T3SS - meéfjjag ted y* ° 111 Idfk

TLR “Tolll i ke tjyjflsstd



26
shl -uvRjdfjtd 1 kdfk
sh2 -uvRjdfjtd 2 kdft
sh17 -vfjdfjtd 17 kdft
vsreg -uvtojekzdwiststeds ¢ dz' Isddzq
TYK2  -lsdtetsL d dz$ @ ezt 2
VIM -9j tots'daBj dzj BOL O
WASP -9 toff oS tetgtzdzts ¢ * ydzgd 2 B ' dzis§
WAVE -tg cbdviststdd? B' diiss dlz dlt & d
| MSEBe Yo
WNT-b- -cd G dzOdz! dzgd2 "M "R, hts toj Gz 'w
catenin S dfds ' tsLodlsC L dsws' Mdds f



27
l vl

S kOdz dg Ml Isj &g

10 Meyomdetsdzsz JIsOf " , dzi L o0y 0syd d
odoyd dedgv " Sy 2?2 Mfwdyuddz dzed~ MOdz d
ZOzSCtsodn YOy, fHtedmewyj ddr &b uedzrg tedzo
MOdz! d3tsdzj dz' sL L Odzdh O Is! iMw OCIskzOdz dzd o3
dzs H j 2 b eof)! scBz Mo’ Is' . A st Bz o O dzdzw
OdzsdB OCIsjtc’ Odz dedr ftoj f OtcOIs' 9 HtodL 8 BHC
ftcOCIsdydes dz0 o Mm' = GHiydzIS d dpjdiBsEREz o' e tsHGH
d B " ted ydes® OdzdAH." tslIsd S BIsj O

l Oy dzde s wMsBdzde  Mist MOdz Bsdzj dz 1
Cdh j ydzdgOOm<¢ dzOH dz' "2 J StsmdMmisj sz, hs ¢
BOCIjt' 2, WwWC' Bjtekls! EyOMmBH Okl tssass d
o ' Hiso " H' © MmMzdL e 2 Getdsdy’ Sdhjyds
BOCIjtc' Odz dzgdr C[@P Ssodr " daWj Sy 2

g dz' H L OL dz0OydIsd, hts sdzj € &z dzv tc dz’ d3.
Cdz' sddzOdBd e Odz' L BBz M sH Otedg’ ¢ to S telzst
odL dzOyO¢¥ Is ~nOtcOCIsjte OCIsde Oy' "’ OtCtBHY |
OfmMtsy' 289 Odzts’ dz' W ts° Hdats’ Is ¢ Odzd dzd (s¢{
tdgW Syt 2dese s 4A5PR o tster 9 OdadaY |

1 sCOLBadd ¢ tsjjdej HipEgodddSse 5° &' €t
off dzd o O Ir tlzC dffdz! WOtz v HdWJte] dzy' & o O dac
u-C dz' lsdPddzOff tod § dz@rH ff O = O tc Pacterdided fPaGilidh) Is d dzlz dzs
Flso stojtelgdavz dav Iststcdzd n S dz' sddz ( Treg) * ft
IL-10[6, 7.2 ®Hdddz o Oy dzd o d d3 B.GrEghssLdzB" ‘ dz® 10 HO®
C' dzt €K'dMylyseadr ' Bedstej ckzdzwiststcdzedr B OSC Isj
Th17/ Treg-Ofsiyd MEHosz 2 EERY S’ Hd 2 SO



28

[ jlsOB Akfrdgiis i CSteslksC skOdzys cso ' ¥ d tcdz
L HOls dz' OClkdokze Olsd ¢ dz' Is FEAR2 Is@ ff dzl§ @bt j 1
WEdeC y' sdzOdz dzz OCIsdodz Mis! dzgj 2IstesW ' dz' o,
f OfistsC OB s} NE TtsE & (3t atdzg 3 j dzdzy  ff Gezz Ots alz) dizt
L Of Odzj dzdzv [F1Q]" j ydzd € O

v OS¢ dd3 vaddieswly iy d M o Salma@hellds Bmteritidis'
Salmonella typhimuriumnt tc j HdgdsB@ dzts to kEdin =g ftd | ydzd €
o dIs 8 Do j W] dadd'da§ dsdigrcteroides fragiliskOd3j H d ydzz 2 Mmts
L dz2Oyk,hoO misBL Ctedilslsw 1sO f§tscdzdBdzj dzgj Htsfyd
OCIskzOdz dzd d3q .

1o0vwL 8¢ eIl §dGE tOBOKd, {§ dzOdod

{ sBtslsO 9dCtdzOd® dzO0 BOL COWjHted
" Bzdtsdztse T 1Ot L CsEts Hjtey OQoadatsets o
Hisfdz' H Y j dedzy W teHO=TolRiE delsdstsly  deOFC tslods ¢ OW

o' tEkmMsddc' ¥ Bz dssofizts dzj T kz-ad2Y wagzts d y dad 2 O dz0O
stcOdMCttdflssdklz ¢ jdz @ ' d3zdedets’ o' HY 9" H
jCMmfjted B dzls Ozt dets’  Olstsdztse ' & b PRt 16,15 |
i Hid ey tej " MisteTIAD. 1 0] B OB s 3 O ditsdIs
BOCISjtc' sdztsG ' yeg'j,dzj Egtf uggeS Iz dzwaggsdimsl s d3j Isted yd
B Cwesmisyf  yd , - Bz dzs @it § Bk dgls tzle f Y 2
Odz0Odz' L Iz, Csi3f 66 lsjtcdzd?2 OdzOdz' L L BBBWOYJ
OOz’ L, dhs OB @ dk'd ny dits st disORtEf No  te

[ JIsO9HOoB@RNdz' H Y J dzdzV
[0 L' v ika O&ds 2 g Gtz & dgi &2O 9 Odzd 2

CdhCtsotse s d3 € tots B "B GHEFARR, FixpS0 Bz0 R s gglif dzdzts
o' Hftseo " H' hEtt' 9 dO Isdz' o9 j H jBHAdyilis.o OdzS t



29
[dzW HEMW e dzj dedgv d3j Isd oBHOHEdz"Y] sMiIs Qo dzj dz2' Is
1. 1o jMisd BOSkjt' sdzse' Yydzd?2 OdzOdz'
ftedmls' S sotsets SCdhSsotsets & Ctkse' ik

CdzZlstesdz’ , Hts SO f° fpRventeriidis,HS, tyabaviuriuda@dzS |
B. fragilis.

2. 1 dL dzOydilsd Yyomilstsiskz L zMmiste® y O dzdz™
COteB Of j dzgj d3' o, YyJjWwoshf sted dz' o z W

B3’ Ctesstce Odz' L d3' Bnterobattdaacepez Pseudomonadaceae,
Bacteroidaceadss © Hts e dz' S5 jJ fIsdH " 9Enteroctcearae M ls C
' Peptostreptococcacede ff ted Mis' dz¢ sotsdsz o 3" MiIs® C g~

3. 1H' 2MmdedIsd dgtyddgSislafdepdimjdas OdzOdz' L o dH
L3 dz ftedMmls® dgS sotsets Cdh Csotsets 3 CtetsB
Codzlstesdzy dz' 2 1O jJ Sy jteddij delsOdzy dzgdr G tok

4. | MlsOdetso slsid dact€1daf ysodr ' Bzdstcj 6 kzd
ofdzdo dzO IstcOdzmC tod f y Foxmizk' RORYldzd o | hrtlsts o
OfmMtsy' 259 Odz' 2 d&z' i3W 5 Hdz' 2 Is ¢ Odzd dz' h Iz
Ctozf On .

5. 1 dL dzOydilsd stse dzd o sMis* JS¢MmMftcj M’
MOdz2 i3B'dagSP B, SopERB O thtsedzdo sfmis® W istcdilzo C
f 5L OC dz' Isd dzdzd - f OMmilsts¢C - Ctefsazn € ts 90 Oz
L Of Odzj dzdz' dz0 Is dz' o B, fragilidzdzv O o IO@UT tisyl3" a)
Cdzgyj dzlstcOy" ¢ sfrs k2 ftedmls' dzgC s 2 &' ¢

{B' "Gl ja@pd&dhftse d2 d Ol teippdisjddnd.

ltoj HA3d Is H 5 Malz' fplstg kol Iz 6 O ftedmls' dz§ s

Cdh j ydAfO @', Bsdzj dz' 5L dsA Ozl g § fyy w22 dzO OFC Is
' RBzdedzts’ 9 " Hitse " H' o soéfJu hkzt' o.

[ jstsmdsdz HpORIs] e’ sdse' ydz'  (dHl g
B CtestteOd L&' 9, A ‘HjdsdW' Oy 'w kO
@3 sty yds (odL dzOYj dedz® ' Stetstec O



30

k&S kste' Odz dzd BB L dZOSCOBI), §OLBW: L' t
‘" dZHEZC s Odzdese s L Off Odzj dedzdf ydg'et wY ® d )L dz0 W3ts
fjteddigj stek Cdz' sddz), ' BzdesW dzs tstej My dalsc
Cdz' Isddz) , -d3CHmY S ®Blsts d3j Is te d Y dz' BjlstH(J C
Cdzyj delstc Oy’ ° s [ rGsj)ded Isdtuddg’ ¢ oggvidasdes (€ ° «
3" Ctetststcc Odz dzlz’ & ,j dzb o W dedzj dpmis j dzls dzts Mls H
o' HdetMdesets to' o9 dgv d3f 1 s L-dR0 dzyts o tisgtise ts & to
tj Odz' des Bz twOM', (SIYdgf 65 Isjteded?2 OdzOdz' L 1
C zOMdW  COYy' 2dzd?2 OdzOdz’ L (tesL eOREdYsS

BilssHd MsOlsdmMisdyudzsets OdzOdz' L & tslsted 5O dac

LOkECBo 0O dsodL dzO0 ©H, Yy OddR ©jLbkd 50O

ltod dBSHJ dzt 9 Odedz' J S MY § ted d3d dzls Odz! dzts”’
9 9 J H Satmdpellaenteritidis © Salmonellatyphimuriumdz® Is dz' fJt]H
o 0deS 3" YydR=Dd3 oS ddz " jdedzw o o dgW Bt 1 s 4
MmMOdz2 i3S dafe &opB, SopR2 GRdzzoth s Mo ' Hydls: i
ftesL Of Odz! dzd = 6 OCy" 2 . Cdhjyded S Iz. ]
9 9 j H j dzdzv Battdraidesldragitidnf sfls j to* ¢ O Is! “fipvdem Bd3tdy
G j dFFAR2 ' Foxp3 IsO L d3j dzgh j dzdzv ROMY &jtdn’ 1 56y
L HOIs @& frigltisL d&3j dzh zo Olsd L Of Odzj dedzv k2 S dh j y

I jtehj HtSe j HJ dets, C t8dgyj dastcddy" j dzda'[ r s
Flsotstcj dzdzgv 111 E hEte' 9 ftcd ww) stc] OfTlcs
E CdhjydedSlz hiztc' o.

lfjtehj L' vwvitse Odzats, hts o Ekdidceo O o w)
" RBzdzstej cdzv ststedzgd R BOSC K jt  SFB( ® @Oz 00
fMizlsls* o j LABndgmiphdadzte O OF. praudnitzji( & O 0, O (
Bacteroides+Prevatla group( & O 0, 0 0 0 2Clostridiun©cluster BAOtO 2 )
O 0,0046). 1td B bagisj ddL ' st IS dgDa@ary t
S.typhimuriumdz® Isdz' s jtejHdz 5° tBttsBSd 9 0dz



31
SFB(tc O 0, 0001kt tes OB O@O D@ J §f YR Rrdaz@+#s7 @&
%, 0O OGSty L dzOydzts L B' dBactemalddRiasdipla grifup j H
(e O 0, 00 0 1A munipbila(Otg 0 OCCp&ridMs)p,p . § dzOMm
XW(te O 0, 0151;:IV(de OO 00, ,00000180)F. pradisni@ii( s, 000

0,0166) IsO S mMEoeppfy w2 .,df 1's &5 dp ®OL ' 9o .
lfjtehj oMmMlsOdzso dzj degs o' H 3 dzdz Mmls- o d

B CtesB' syjdesLz CqdhC  adzdC O E hEto' o
fjtcjHtsBtosBCd o 0O0dz€ a3 yddasdiy ¢ P &' dzez@3ts' o bzt

Jf Isjdz sydisd ‘ Mg tecsosHY 2 Is! MW L oS
f M oHSBSAZOH, Cdzj BfM' ° dz, d dzlsj tsB OCIsj tc°
C' dz Ctsfls” BOCIsjtets” H' o, W4 COdz detsa ts

MsOW " dzsC ¢ ° 9, B' W HOBOCIsjte" 2.

I fjtehj (s tpfQuzddsts HBojHjdets, Mt {1
HEf si3tse 58 9 9 | Bagtemides fragitidzy Isnts j to* ¢ O Is! MW
B CtesB ' syjdesLz L O t©OREZdsC L B dz' h j dadk
jassSsChk, fjflafste]flss cdsds, 2@V Loy
¢' & Sfls’ MOd d®sdzj &z, §MjoHB®ESdEOH, €
Oyddzj ssBOSIsjtc’ o, hts Mftcdw L dzd ¥ J dzdz®
Iseo Otc d dz.

) 80CIdyudzsj L dzOyj dzdzy slsted BOdzdn toj L

1 b©ORko Odedz a5 o f dzd B.Lfragifissdkd O @ et e b
C'dz C' Mdzsets kO odHBosEs MSEOHE Cdh
WECy' SdOd dzd 2 fls Odz B.papifisud SHjrsDB & dz' Isg de
OClkdo Oy’ Sd sddzd SFEARZ o fBED OtclfyMmy Is
Flso stcj dftlztr' B dzgls © 1 BFo@ ReOP&d#s, g dL o sH d
L d3d dzh § dzdz¥ ftosL Of Odz' dzd = tej OCy"' 2 Cc
HisLotsdw e ls! tojCtsdsj dzH zo Ols gB. feagfli§ tete d % © it
By dzdots’ OHO® 0 Odzsdets’ Isj©Of" ° k& §6° H da
5 dstzdztlz’ G mp ©.



32
l1tej HMIsO9o dzj dz' tcjL Edz sOIsd Btsy ks [
Ctsdemistclzs o O dzda” 3j H dydad BOL HOdzd n i
B' Bdztsc ' ydzd = Saldxddidsedteritaiiy [s $almonellatyphimurium o
LEtO dz' .
tdLizdz sOIsd dOESBseadnr rHGRAd HEdEls Oy:
offtcso OH Y j dg o HwOCIlsdydzz H' wdz dg' fMls: (
[EZL ] " o B CeeBiccOdz’ L d3' o [ L cwdzmlsdlIs iz
dgwf j ydzd Ctse © | Oy’ tsdzOdz' dgts’ OCOH J &3
offtctso OH Y j dzdz? SCOOW HItO]. Oal'. 2fQ!) § tso t5° Is j .o ©
o ' 2 Mmidfj=Hodtzy dats OCOHJ B’ (OCIs offtctso OH Y |
ftesyjfm COWjHte o CtotsB' tsdzsc ' ', o' tkMmtsc
oftcco OHY jdgdz2" ©°' H 05.12.19) Is ©J dzad2l j & 1
20.01.20) [ d2' f et jIstcese M! € 5° d3d H d ydzts
o' kmMtsdzse " SO ' BBz desdzts e * (OCI of ok
ZOy' tdzOdz! detsets BjHJudesets kdz " o jtemdlisy Ist
(OCIs oftctso OHY J dadzW dav'jik Yyl R.dAflR. ZO)steldsB  (
10.01.20) 1Ofste" L! EBEts HJjtYy Oodzsets 3] +

[MeBdMmisd?2 odaj MSC LHBBESD OYO

lted ftosojHjdedzg JSESMjteddzi delsk tsmse df
ftetso j HJ dedz- ddff Blissdlsde®@ detse s f sh 2 YR, HO
o d ¢ tsdzO dzdz’ d SMY Jjtod d3j dzls Odz' dzts”’ yoflsdded ,
fOltsW " L' sdztse ' ydzad n , BsteW sd3j Isted ydzd A-,
G4 da Isd yded v ) (1 [~iBBRPOSSSstes B3 sted ydzad ~  (m
OdzOdz' Lz, SCdBforIs] tcdetBO j @O dzYzls 6 IS5 8 WO}
OdzOdz' L &z, BjlsHE Mlokdmlsdydessets OdzOc
Wistedsz ozt 9 Odzdz' o dMmdesea S 9. I dB' 6 Isj &3,
Htsfdz' HY jdedgv, L tesBC O d&Bj ssHdydedrs §° H
Odz0Odz' L * s j@sacdsddmjdapdzy toj L zdz 5Ol 9 od



33
CJdte' odzd € sd3.
1 J temtsdzOdz! dzd 2 o dzj Mts ¢ Qolsste® E oM =~
fteOyUw S dOotHdls! fw L O IsjSMissd HdMjtels O
fkzBd .COYy' 2

dbfesBOY' W WjLbkd O o HdMjlsOy'

{ msd dz’ fsdztsy j dgdz?" HdMJjtelsOy"' ° B Iz dzd
Coda¥ Jtoj dzy’ W WtstclzdzO~R : culzyomds ORigh|
(10ftste” v, 2016) ; cdlkzyomds omyd CiIsd
(1 0 st6" v, 2017) ; ¢f sdzj € EZztew tc deOJoit * Oc
Conference of MICROBIOLOGY AND INFECTION (Wuerzburg, Germany,
2017); cualkzyoOmdz OMYfJSld d&jHdydded -~ =&
¢l jteh d?2 dz0y ' sdzOdz! dzd 2 Wistelzdz ' d3bkz dats dzts ¢
f OtcOL JIstsdzse ' 9, C' dzj C Bdztstezteg ' 9 ,toj fdeisWt
H]toed3OIstsdztsc ' o, tdeW J Sy  sdz" Mis' 9 IsO M d3yd
M jy Owz29R9&) (TmADIOY, The 13th International conference
AnScience and societyo (Hamilton, Car
internationals ci ent i fi c conferencee (Czech
cCoClskzOdz dg ftosBdzj 3 3 CtotsB ' ISABILI € , ( PC
2019) , ¢cf " CtetsB ' sdzse ' ydz ydls Odzdzy  ff Ok
l 5 dzv dzfyi' 200t2c0te (1 RORAR S * ©

l sdz" COY’

1 BOIsjtc' OdzOdRd HdMjtelsOy' i HegR ddsts g C
dzedrn 7 MisBOlsg@@z{Hodr WORtteadrms o dHOdzdz" A
B3 Y dzOtetsH dzgd » dzO Lz € 5 Bgpdsitc \Welp diSElena®@ QL ,1 3 Ols j
Cstedmdalz dstsH j dz2 , 10 dsrj LS tizdztdgCudsjj dey  RdzAs-0O ¢



34
slstekClskicO 2 sBMwWe HdMjtkoy' '

dMmijtlsOy' v MECd&ZOHO' s+ Mpw L ° oMMz Iz,
BOIsjtc' Odz' & BBj stsH' & HEsMdz' HY j dzda” , Y |
teBLH" &z OdzOdz' Lk sO kL OcOdzodgjnaaize Ctcp i 2
odStedMisOdzedr dz' IsjtcOlskztcdzd m HYZBWaPdzd O dz
Cdtcd dzdaPiizOlsd8zd yj ¥ . ( sBBISO 9d¢ dZOH j d2O dz
RedMzdzC OBFH YW IREY , Is@EXZz L 02 BOs Is! 13 MmMlsste



35
tdrruwf 1

{1/cr JwuvrtouvutRr

[ "B’ A < &9d s § B3¢, WO fiH
o' L dzsdzZOdz’ slswdz o3 Ctesstec Odz" L d3' 9 L HOIs
"tz dzdzd R 6y OC Yyt 2 9 1306l ¢ ®dz fipgats o dizd ® d dificfc J
Cdh Ctso 5° B CtesB ' tsIs(d, C " -ap%S ‘Az Ok T d Rl
i3’ Ctosstce Odz' L d3d Bifid8bactériaxis frplstabecHlius “Bacteriodes.
I dzsOm¢ " dzv ¢ ° mded E calid3 EfMdsococcus spp, ¢ dzj B, M °
J dzls J tc s B ©dptissirépto@ccus anaerobju3. aeruginosaw ¢ 9 ' Hdztst
H S Ml zlsdz ts° i dECaItRs-989s d 3 dEj ff s fyls 3B wizg 2
L 3" dz¥ @ @lsd i Odzj  des s 9 "' H n Oteylz.o Odad@C
' C totststc ¢ GBdp dLedgdiCandidg §f tesils j ~ , ) )G 0 daizis L &
30% zM! sets MCAZOHEZ Cdh Cd'omsdzisids ' Cjdiad ht€$d
B CtoB[l7sisjdzj dzh o0 Oy dzdo s WhkdzgCy' “8 Cdhn
f* " Histed 3Odzdzy cGtsd3d sMlsOL 2 IsO L O~dMmls stE
iLBRHAdSC @ BOSCIsg drn Odzdzllzg A9 CY N HE * & L
fstckzh j dadz¥ CGrsdisy) ss@d@dzfz 664 T 1§ tzdiSdd| dzEE©®
Is dz' L OMmlssmkzeo Odzdz? Odzlsds ' sIsd¢ " 9. Aj L E
BOCISjtc' Odz' tzth® dz’ Oty diglsdzo W ¢ ° ‘ J ' sdztsc
g4 w) 80-27. s sz tsMtsesdzd o d2 ' dzle € johq Sy J o
ofdzdelz Odzsde ' sb¢C Cah gz dzdfz Pcc O’ s OC Y
Salmonellaenteritidis * SalmonellatyphimuriumL  f toj H Mis ©o dzd ¢ © d&3d
B CtoW dzpued C Od s O -CGiipfid 3 slaa@dzts®  dz' d3W s 230 dats ©
25].

1.1 [6dzj CEzdzvdsdlz o L0 mddsz 'L’ MOdz2 d3ts dzj
Ctsfgf Ote W

t " L detso dH la Srderiocmd ©dzd gOdz' " 5d'0y MY tctse Oto
CZOMd% "' Ctso Odz' H MzOL ISEfifde@as e s’ & o s sdz



36

O dzls d ¢ g3tzin BSvtyphiB to ¥ N dzts Hzd Wilds@ dzj B sl Hp@akis dgis dzj
(NTS).) ¢ " ufdAsg, MOdz Bsdzf tkq wOL M ib@Ye ZAfQS
M d to 8§ OWdzls dzQ Vdp dzd 2~ dzf) O tz' [affEATE) dz)

z s Odzd NOT ST Gl jte ts $.0 tgphimurium * S, enteritidis
tdW Sy  2deddzd OcG j dzglsOdRd, te®CH2 LBOISAC ST
[ Mdzts o dgdROdazL o5 LOt @ F'CuilsmOdz W& g2 toj Odz' L
LOo HfW €A OtcyBs o sd3lds © oSsHHoAHRIEHHdo dzv - O3 f | o,
CdeW 128 A OS stQdedj HORls &G & v ifts OB b ©
" delsoPdzj L O Ydlslsw  Icot®ict i Yy OB sW Hue] 2 s
odsilstso dzv ‘wis'ynw 190  dzj f' HHO' st Mw HisMIs
1 02B" dzZR degvifitftis Hits L OR o tstct o Odzdafdz dZ¢ dgirfdzda
MisOlskzmMsdz (9o IsdsdBlzlsOydif)@z' dzidad dsts f s~ d s 6
slstcd Bz B " Ozd ¢ d. Je®L 4 tste fnaADEREEE) s dzls d dzj C
l1H2Bd LORoastes 9 Odztsis' 2P0 MIsj o' ¢ O° Is+ Mw

b J tc tsSavnella enterica z dz' ¢ Od3" &dedststcc Odz' L i3 o3,
odStstcdmistsolz’ Is! Mw Hddzw ode yJ dedgv detso dn

C dz' Is d dzdzts B CtesB ' Sdse" ‘5@  OrHedgdkisf e
‘Bz dz Isj k. S GypHafGude® HS, enteritidis * Lodyo? &
tdeW j Syt 2ded B Ocj dalsOdsd I 2, we', ]

Bsy zIs! mMdzzy dIsd ykHtseddd d&sHJ &YW d3d - H A
B Ctosstce Odz’ L d3 9o ftcdtotsH dzd » ‘' bk dgslaCsdzlz ) f
tcj OCy" "t e oLO" Bshk' f tcditcli Hay € ¢ QtFdzio BF ds W
ftedyddzz o ¢ stcd Mmls ©dzdaw NTS ffMmjtetso Otc' o
Codzy B WEAS j o' Odz! dgsdzz f OlstsGc j dzj L [3L, 85
4 Odz' dztsdz] kO E 16t s dzl Lifsljctc ©tc Gdzideits C 28 yO +
d3d dzh § 1000 B CtetsB dzd m Cdz' Isd dzg) , H'ts fiyw
teSL eSO s g iff Geléstyydete " OwdaD GO L D'HEBH ¢ jLL
g tc' fdzt s Isidinpote s HESHEREEGS, ' cdpsBdz " Otcd
L On Y dz¢ ¢ I9g WO ¢ Bz ' ) dzd - tetsL dgdztsy Iz ©
BOCtLsWOE" 9 o  HBERZOO' Is! MW o dH' ' dzj dedzv d3g



37
00 dzdo O HdW odoiBHE ¥ HEHOBSE' o v (ECISOMHT Bt
wesils' 7§ Olyse dnals @0 H Qs 2dztsii )y NGy i)
L o slinds® i3’ ¢ e 5'BC S"RFOBRIC IO o3 L BY@Sdis J o

odCdzdS Ol fots o dzO ) dzj f ¢ dzd dzO ugdz™
i sj d Odz dzd 2C dz'Olisd dzde, ' X'y LdzjMy Ols'  dzOH
Cqh jydeds o 5 HB ' we Qe p] dastse MO

Mz tctso s plr L o ° dz! dzj dzdzv d3 | @Gzd B tizts Eztgf Gzlp (zls ¢
odS¢ € OH " Ote jisbte,lz N § dzdz'-mtsadts HsOEdsS 6 5 5B d3' dzlz
J ' Isjdz Odz dzgd = € df jlf dedi@ D s & af ds dzd) S fadyiisitc s ¢
gwle dz¢Hj2, e Glsg HodsO Mo ' 2 M ¢S ¢ Is
odtf GH (A tcd L ded y J dzdz' ' frpidCdzd2t cas'  idgesteHsdgEdnizts
dsydzdod?2 totsL o dIlstsCcOr PBzz? tchis tgC Nz dzdzts B
sB Szt dr SB8PAd o [ 3

sdBYIssdzd tosL o o1& s Hvd dzgjtfc’'j fpdzl Of tsiste
9 e L. | twjLbkzd Ok H' Oty E BO
M smMlsjtc’ ¢ Olsd Mw L dp@udajd y O dzj oL=HA~da]tdidzve. O dz
Isdfds IssSMdEts’ dew-p Sytlz’ 9 lsOOY ] ey {3780l. MW tsH

1L dp@agzy Odzlsde ' tsisdC 'LO-f OB s Qzlp' dgtdz]
yomls' hj, ftcdLotsHdIs! H 5 f SHtso Y j dada?
f syoOmils " Odzdzy o df OHEC " 9 BOCIjtc' SO IsOfzfsc
M tod yfeAs Lz M j dzdzy detstc 3O dz! dzts ¢ =5 ol S cds0
Odzsds ' sIsd& " 9 o dzj BGdEOHEa)[df'~rdzo df OH C OF

L MOdzr iIsdej dzd * € " dzv € O BPR O & gRctH 3O |
IStcO9o dzisG 5 IstcOC sz 1 O ted € d&zOH , L Of Odzj
dzOC st d yj dedzw g 2 dz'( todg QR-Bdedz@ ldsdiadz® L W L O dzd 2 dz
(NGAL)) 0 B @w C 2L Bds0OCIsj to' Odz' wafd 2 M) delsditdas $ B
dzj sB - "dpf dBCits B " HAOIs jelStcd B3O dzdzy L Odz' L O. 1
MOdz d3tsdzj dz' tsLiciEgR? ' delsipdregsiBOK tsdp! s Odzed,?2 Oz
RZzOHO] o] HOdr dz] ZOGtsdztsdz" L Oy’ = bsditsets €0
odqHORRd BOCISjte" 2. | tjLikzd sOIs' ' do OL '



38

tc] OCIsdodedrn SCdMmdzj odrn W tstdsd)z(dR AD)s,sd3f & 'o d
B CtotsB 't d{OHs) AeO dz' dzd 2 9" Hm ' H) , Ishotistc jtdale
Isj sSe@Bds  stetsy dzd dz2' € 'sfzQded W) . 58T buigR

Hdzv tsilsted d3Odzdzy jdzj SIstetsdz’ 9 ' Histsq dgS d
L tetsfls O dzdz" . stc' &3 e ts, MOdzt d3tsdziSapE- L H
LOdzi ydaJ o dtetse dzd ylsojts ody Clstdashids ts owlzCo s d dyty
Hdnr Odzdz' ‘ ic B L dgizis HrpOdzfdiss dzy &z IsO  ° dzh d -
tc 5 H d Brtrobacteriaceae A s© ' dgh L 3" ded dH sL
odf jtejHdlsd L tetsMmilsOdedpr j W3z €GB " 5 dgGIsBjjta’ i .
Jj%iClsdo dzi2, 43hzo OL * &

g WYysdzH S tNdC8dzjz dz#r Hj2 R OLOCIsjtedL z Is
Cdh jyded ¢ O tcB Pz ke®E | f sh dtoj dedz? 5L O Bt
[ 59 J HGljdats), Is  ydets MY tcd 2 dzvdsddd o * G S87sBLigd tzO eis
BOCIsjtc' Odz' (dzsh 5 tps) & ff faiz dapip'w N dzj L ' &
tcsLodoa O Is! mMw wodzj L O Odzj dgdzv o Yy dh j oz
Misted f Istsd3’ yd dzts d3 L odztsH dz? fij Seclyf * s LS @yztsmurium
LOC " dzgykz' st v hodHSCdd tesLodlsCtsd3 ¢ mmists
mMes Yj tecdzOHQ@ 'dzdzd C dets Hdzv  HEMdz' H Y J dadaw
sB sdzsdzl d R iklz dalaf & @ to jdD, SSyflz2tch , dz2'  Ise Ot
' H BOCKjt' ‘& . uBkz yYyv &sHjd &6y
Ofmtf j & et pdzH 2 SE Bz d3d " jMSH sSfsp MisOdzse d Is d
o' Ldedr tjyjtflsstc’ 9 btotsuy izt L O dz] g
[44].

aff sMmisj toj ppiddeded dzts MtsdBBOIs d ydzd - ¢dz' Isd
ficj H edgEiylste ] f S5 yddemdf - ° dzp MsgE Oz ¢
COMlAL L Of O'df] 'diizv ¢ ¢ " afplzly MztypBirtudEwY Cfj 5 d3" Is dzt
L a3 EHZhigwsOC dd3 yddesdz, yJ4 ¢8¢0O0LE", hs OC
tetsUseCz C®BFz. s tc] @3 Istsdts, Isfzasm]fRn jditsndz’ H
Htso j dzd L 5.0 typimfiyism OC Isdo 2o Olsd [z adeV z® 3B
Cdh j Wdzd Qg Y d&zOH i tcd S. dyphtsneriimdy thiadzazw tcd L 59 C



39
dJf sjdz' 2 yomlsddzO BOSIsjt' 2 fskcOf daw
we’ BOCIsj to' °’ o dH' dzw ¥ Is@ S wyphimurium® & s d & dz’
" deW zOBOMstdy fftodL o SH dIs-18 IsHOS dzHel R UsteitdA Isisl d
dzj CtesL 2 Cdz' sddz L dzOMisizy dzd d3 a ‘o W &€ G dz
Ctsdgyj dzlstcOy*' [ ¥ 1 ® O%old jHtas' 2d8zdzO i d y dzts -1 8 O CHs ¢
BOSC e W OCGLOWKE 3ts o"EEPGIEP O L 1S HisL td'89 Oadzdzy ¢ ‘I & dz
Cdz' sddzOr o9 dBOGC O [45,0MHY AL' = IslEltc ¢ df j NWHARE Mdz ]
J 7' Isjdz Odz' dzd = Cdz' Isddz, Sh typhindgriumls v 50 ¢ U
M smis] tc' ¢ O algBdfiFw ' ‘dzj ® dzzamf EC ‘o, ls d* - dztize 5
Bd " jRE  Bd,"fjR] HsB g s Miste]j f Istsd3’ yd dats d3.
o' Ldzdr HY B8 SfdsE OL 2° w ¢ dzOw 9 dzg' Mmis! fJ
(COfMmMzdzO OBt tjcolkzdzgs ydq2 B dzZis$) By J
tej OCyYy' 2 o MzdL e 2 BBBAsAY' Cdh g ydzd €
BOCIsjtc' Odzr dgdrm ' @8 49% y' 2dzdr OGj dzls’ o

1 0CIsj to' Odx dalzdz® ff Odg'tsC to tiEAF GO’ W agy d30 dz' |
odzzlste’ M dz! 5C dz' Isd dzdzd 2 Tfiptsthi  tsEHadorfebalenterita ¢

Y O s &f ety '€ dzlz dzCCspsC s o d' dgW,j ¢ f's2 M toed
L Or o BStc? o @udppasts off dHY sy j dsoigdsetisizfizy 1 ' fipdgvdzd € Hzj dzo
Cdz' s fddL W ' dzO @dstis LD @€ g dzj dzO LOdG H Or Is
Mfjy Odz' Lso Odetsc ts d3j 3B tc O dzdzts 6’ =R 90 by HlBd dz
tetsL dddats ) o Ols d i . O SulsOffimanyfs a7 tdet " C s Odz
sy SH WS dz¢ ytse dd3 U dzdzdfif oshiyiis sl tad s dat
(T3SS),w € OF ™ HOs o TBdp® o] B s ¢ | dz8abrigiella 1(SPI1) ° B J tc
ZyofgtcOdzmy stcls® jWjSClsstcdzedr B dzCtbw Olfo5 y
ANzdzCy''vw yder B ' dHE' GO fositristd‘h dp sC dz' Isd dz
Modz B3 deisdz.j HJj dzd 2 sBEOK-L MERBHER ] d3 OC dHizs o O
o' Ldzdr H' dzv dzC ©F L RAousdigs ) sigafifg i fzdfd § tcd H B (
tejLlzdz sOIs® CtstedL BdzlsOdz! detsets f j tojTABBS MLz
ZOf joddfsso' WL OO L o d¢ sted misOdZdd ity 3® & -
dzOo C sdmft8 dz' ) j tej HiSO M O, sm¢ " dz@ € " dz



40

f sfisistc Odzth) & taafjfeu d2sdg B4 2~de=lp’ | Ltektsd3ts ) 2 Is
odStstcdmMissozo Olsdmw Hdzv ftsMisOyYOdedzy &' L
‘“Hddzd 2 [ OtcOls

lted CBdzlsOCIs’ L ¢ dSPELJTRESIR typhirsunwns H O
stcOdzmf stelslz’ tBdz@zSHOISY Yzl d3j d&3B tc O dzlz 9 (
L Of Odz! dzd - tcj] OC Yy '220¢C ¢ d &£ Q¢ jsywdgdsSsla &z . 1 ts
MOdz dsds'daj eIz O° Is! ipw hodHC S BOCIsj o'’
WOGetshtdsdztsdizls stc* 9 WOtz (G@dsEMssHIISY SH @
W stcd3lz o OdzdzV o3 -dff) Gndzes AE HzE @D [52( 53). 10 9" H
' 5 SRI1L T3SS ftesrntSHY yd Ys@/j L sSBOdHE otz Lz
dzj sB R " Hdz H dzW odzzlstc’ M dz' 5C dz' Isd dedzts @ s
Hist s 3ES@Ih BT3SS N O dz! d3ts dzjp 2O ° dz'dfdAfldiids © B 'SEM, O
od¢dzd ¢ Ot yd zfygdz'sazjstde dO Yy ¢ ©Odils digzdzs tdf Oat
J dzH s s B3O dz' dzlz sz lzdzw y*' ¥ a3 d&3B tc O dzd o O

JWjCltste' o ZESCQdz' Btsw Odz'w € 9 ° dzh dzts ¢ O dz'
fso J ton dz' dzdp ez (gL dsoj@iz' Odz' dzd n C dz' Isd da.
i3y -~ Odz" L d&3° o ‘ M¢ dzOH dzts”’ oL O" BBH "’ a3’

Hsf sdisclsd LesLbd sd LOCOd dz MlstcOlsj ¢
MOdz dBisdegsty J o doyj d B ~Odz L B LA tedgasiH-
B' €' o MOdzi gt thgtf tizo " H dzasBdlz " dzv T O3k QsdE die
ud mdzj e B pdesetn € § dzd sz, L Of Odz' dz© t6j OCy
9 O Iz t={clY to@ls O Is s 5 G5].

5OC, fe'sh oq®Bff £ O ddi¥igidgiylz s Lj ddisiCSoists te dz
W smW Olsdts 1 dzls ds fizdzd © O 22O ¢ dz €O df tdsdodzdH
9 Cdzs yoOsr yd d3J dyBdis Qidgdzd 2 * de Oy ¢ o OfzdzV Is dteiss L
COdz d3dz o OdMRPV 'L L diaf Is lis{as (3OERE j o' Odz! dzO * dzo O
OCIsdo ROV OC Istpts @ Odzj yfdgdtsj MisWdetdsad dzlz o  d3j
Cdz'" sddzed cectsmf sH Otew jE B twerdRdBads C 1 Oy d? dzjj dit
50C Y &Y 1§ ted2ARQls v SQdadzj \CidzS ' sdzz @ w
L BEHB d STV, ISopBaits yijtds H & § i te iPis @ gL ddds s dz



41

W s OWINSK) , jtBizte zo RMBEd | ¥ s MdaOusdPsteaR L I
57. [ ' 3 IS®BSE) dh ' t' ojd SAVdzy &' dzkE:
L &5' dz¥ RaDsga dzd 2 lStOW ' ¢ ' Bewls ' LvEshs dgsQid

SHAZO WEB@GBHYSy ' WL Ode@i Oilplst? 6 jStcj ISo SHE O Hz(
W sdz' § Iz dzts filstff ‘d3liz pztizy O dz' dz$ dz& dzd Hdzd dzdf O9 H S ts d3t
WNT-b-catenin i d ¢ dz0O dzlz , wed?2 ftedL otsHdW'OC Biste C

NFo B 'clRizé5j kB tc O dzdzts RADNKLB(TNESFDL ) ' toj yj ff Ist
RANKL, hts ftsdzj ¢h 2dsts dzfifr O "' b1 fruGdif té ootiVisi HodzH
b istso OF b cOo dz' dzdz" SopB ¥ deC R fyddsd Is ! fw

Bis dzts Iz Bldz © O'dgetzvL dzgd 7 L Odzdh € o, wCj SopBa j teh
f zOL BOtRH gzt Ocdlzd § * czv tetsdzd C [&.dzdz?y B OC k

l jtlejBlHBY O k& @fldsffipgls spizfs €8s ¥ § o' fi B gez®
OCIsdo Oy'| v AEORORAC1 CDC4 2, WOCIktste® B & d
G Iz O dGEBISPIL Sbpr SopE2[60-62. [ W jSksted MOd: B d
ZsC Ok Lso Oz sz Bj edL Oy ' 8 OCIsddzz, o
WASP ( B * dztz tc thdfiS 1B IS[AzH to)fWAVE ' dzj o & BVdVELzS
(NWASP) ( te s H d dzd WASP).dz¢g tidas e @dz % O ¢ Is s ARF1oer Jhdz (
GEF ( ®¢ ks tets B o' dplataff ¢ zdRif dm) S B)RN[ (6] yJ f ssts
Ylstsh FR2)dz oL O BBEINSP liz'f dzOL ROIs d ydz® HRNB 3B
OC dschad Y tod * H dz@BESRY df fucd ' H dAREE])?2, OCIlsdolkz’
OL dARFL, wEnpIs y OeaANMAYE-tc | ¢ 2 &zWREG)2L O dzj ¥ dzd -
Codistf i€ Mf tcdL o sWdzb tzc B s Bie BB e Odzad * [GEOC Is
wdz® YGEFYSES d C dzd ¢ 0 WRIDERWASEdz'" 5 f tod o S H
OCldo OyY' ' o' WL OdzARRR3) ©F & dzizs dzdzedz’ 2C ¢
ftesyjf L OSC" dzyul’ ds{ fyeztc digs@ D &' 5L 5 © O ldztf dzlz
teWdz' degetsdz, Pts ftodotsHdls! HEs { ts¢ dafsddoedied-
i s dz' Odzis @D s S a4, ES].

wzls | ldfDuz B O GHsspitd ' 2L Iz ddtsjoWdjlsSdls tsHe dzdSHA B ' dz
SipC, w¢' ftedSte' fazsslsi Mqw BjL Y s F3ISSdz C
s tc O daf) zSSIP€ 2O € H ded o5 L C [S6RY Bipaj dzis o 8 ¥z’ |



42

HJ (' tglg toff LANYdZdd® & My’ B ®C Isg dcts HOllz! dets j
Cdz' sddeds ftcdotsHdIs! HIi ddOOS€ b, BPCHEZD jdgzday
oM d bttOdmdzdsle sdad: ff 59 HE SIS &5 d Bis@ s,
BEYJd oLO" BSH Wisd L {63 d3" 1Y dipfdizds dzdzl]
BOCIsjtc' Mzdo c &y s Otcw B kza e G aydps ' sl < fj vdzj
Csizf dgptBefnp h s OCIshalz, fso dz' Mist LRBCIdzs ©
CDC42 SopE, SopE2, SopB, SipA SO dzOCIsdoeokz’ Is! mw 6§ tets
HJ G tc OH[&J0]." ©

120 des g S stej L I flsj dalsdz’ Mls: W ¢ Mz yOfdzo

Zzod@fwe O tjLdmls, dsians el § @ i
o' ' , L OC sz ¥ j C Issfto dzts d S tsted fyls O dzdzv A j O dzl
fswidzt ' dgj iy ' dB A ERc d Mis © dedz™ 3 Is © L dzts ©
& COowf! Cdid OORBERE o' HMksfcHEOC@BL &]
B dzd o Half 53O O B didg

[Hd ‘'* L chsBOd ddn fssdjd & o ¢
LONotstes 9 Odzr * tojLdMmlsj dzlsdz fMls! & Ctestts
LO ©ORbkdisS ¢ mlzj oe§ sdeddgts Odzdz? feslsdd §
ftcdL otsH(Is! His ftswed desodma 3 - @aetled &' ¢
Mfshmsjte' ¢O' 5! v dzOtesils Odzdz  tedz@ ks il
Odzsde’ sd¢' o, LBCtjBO HE Yj¥odshfiusd
b of' sk Mo'ls' wHdW d& SkoOddw cfhf' s
fsd &5 Ctotsp datwd] . % a0 [toj L d fls j dzls dzts fyls
Olde ' 8lsdS' o tjOd LE 5! MW L O tcQAEOELdEENEO
(C OB Of j dzgj BOL ) . * [fiidssO dimlz B GpbEEsiy o IAfotColsd
OdZlsdB OCIjtc' Odz degscts ftojf OOl OBt MY j
BsHdW CkoOld ' fstkhkzoOkd 2¢O da
Bsdzj Sdzss o] § ODisdsl fiag d ‘HHsdzlp ds@w gshifY d3j &
TskzOd dzdds §dlsOdzdzr 5 L fedotsHlk §d dz 1



43
cdz' Csfjflsdun’ 8, O MOBI o 0O0dS i3 1| ezl dzOIs
o OY'CdaW j Syt @ gzl Md , 'cotafEdelfdicLOfdis d & dets® C tsC tso t
{ Hd&OS oyjdddkd tfdmkzels! fets o dP@is &)z odd
OdzsdB ' sIsdC " o fted dz ClkOjQHEG tcshHhsOEd gz ¢
o dzOfMdz' HsC Lo dlsCk E BOCIjt' 2 dgj - Odz
B IsOBtsdz’ yde§@@ts ¢ " zdzels ©é

JHdddB 1L dz02 9 Oy dzde " h dn L ORBH ' 9, n
Mdfigdsflj] Oz HEk L O Odzlsde ' slsdEtstej L dmlsj dal
LOC dzOH' & tnttesdzd teH g tsad’ Ydztsdsts dz jdfiskzizvistisdz
GJdad sduydzdr HJIsjteds dzOdzls tj L dMmisy dalsdatsmls
ftesosHdlsd JjWJ SCIlsde dzz Odas d?B Oekdswj stedzwOsizf dalze
ftesyyd Md, hts ftoedL otsHWIS! His totsLLoQdsjShlp] dgc
LBEZHAddCO o (oflkzdwvy' :® tcdLdCEZ LLtso dg
LBEHAGI SO in situ (Mfsds@dzdzd?2 ¢ jdzjlsdyc

1l Jded € Otce OH t¢ Bz AL | todgj dzls * o , hts o' |
yslsde! s~ dsUapz0fg'dy wdadn cdlds o § ,- i3l s @t
ZzOC sOBkOL d) , Yyomlsts L Ud ff dzj dz’ L
OdzZlsde ' BIsdSstej L dMmisj dzlsdetsmls®™ o ¢ dzé YJjods
LHOIdzdr hodHCt totRl ff s8 DE IOHBY ®BgFigiss { dz
Is tc © dzf'f st ds.ile[75, 74.

v OC, bleKP@d hts CHEBEIS! Mjteddese® € OteB Of |
CdzOfm ¢ ), MmMow€" " ,yjteclz, ftosW o dzv 8 Is! OCIsd
YJ W Odzts e ff Bz 8 dz' dg ‘ gofgs B jodjtsBdY,Is !
BsB ' dzr ded m  j dzj A3 dZn446LIs § K s )O dzf fstsiddz dzdC o' O3
fsh dtej dedzvj *dBtsyaiste d J fspds Odiz} @44 wzdzh Is QdgE@Ed .
ZOCIsOBOLd L ¢ OCEGH fzlznitg®L dzezs @) ¢ @ oz lisiddd -
9 CdzOMilsj e Od3dL IsAOj"ds'0e0,dz' ¥ @EO téltglzls § Sto B @ldz H 15
f ZOL B Hd OBt RNEsdshtsdd, hdsj dgAdd ovwsH ddsf
BOCIjtc' Odz' dets™ fstfikzdzvy' ' tHdes odHLE,
d3' Acinetobactef d3' ¢ tatsds@edgdO diEiseratpatadgriaceafr7].



44

<
< D

5 [ | Is Ohizts
ZOC Is O B
(Zn*")

O § s b=
EE
/‘ y

t d.fill . s dga@dnyf W¢ OteB O 4 @j dgGRdzd d3d u B © dz
Il o MdPsew. | . SO Steisdz

M

dCIlsdo dz Misb-dzOGIsIO@GE@RE VIM-L,1 YIYI-2 * NDM-1
ftesWodzw' Is! MW OtodB Qifdgtdip)jdes o ‘ i J dz' ViM1ldz' dz
L dzOR SH s ffwdze 2 ¢ § @ Jidsl-c ' RiogOetd’ dz @O yc
o dMmMsC d? Msizf ' dzVIM-1¢ s dfisslzsims’ IS My C @ fglzlp 5 ¢
tesL Is Ohets alZ®@dztsdzj € godiz ¢ QIO LidgH dao My, NDM-1
CsHEZ' ' MY BEgsdy ddd®) - dts OCIsdo das@wts
§ 4 @it didar tc' L dzd 3 o dH OB Sdstgr@dsdzj d Ols d o dz

1 Ofmistsiz o Odadzw OdzlsdB ' tsIsd ¢ o z MlsOvy
Bzdz sdtejL dMmisd dzlsded » h (KlGdgella sppolP. Casugjisdsay O dz
Acinetobacterspp, E. col), P s Mt tcd yd dzgv & Is! Zm¢ dzOH dzj
" Mdzw s j cOyY' 2dzd -~ t0Odz, -HOAIS jsdocts o7Q Mz Mg § dy



45

1 ddf tc®2 dzj sBr  HdzZ MEtSBtH s Odz' L E
fsdz sqd¢d, s dzts o1 dg iz dzdfiZO Iz GotisB 5 Is  Is OdzWL H
f SHdpdgamd L d .

1 4 {600 ddz detb@ bl fBlStehS OBtz HBOY Isj teOff
Csted'miEDo ZHL dzO dzdzS 2 o @ Hzez dzc ' @B fiplsHolsly tc Of j o
Ctsdzyj dzlstcOy’ ° Odzsdsd Bd ¢ j § M ifizis § 15 Byrdoda |tz
BzlsOg j dajsL §f tod Lo mHHYddiEE" ta sdr ] dzls azOMis d o sMls j
Os OCpthtedes L o dIsC 2 ©tdzjsid @ fi) lis s @I dzts fif ks j[8dzs

[z | dadas dds’ C totsB * tsisd N Oschhisjdg didaf Wfozy € °
Cdz' sddz gl stesmdzdn § SO @ dzd hs ftod
99 jHJdROEIMSC IS |2 dytslsdtc! srn Dfdstd) SHES 8
Isdy dijosmisj b dOGgBfhdedzy Cdh Ctsadnm § tsd3j dzm
Mz tctso sH Y 2o Odzts ! ' wdsiddehjgingatdndses 'dH fi§ tsis dsts(e
fsfzdzv y*"CD4TCRD

stsdzd JAUYNC o Odzd OdzlsdB ' tslsdyded dz B tS Isj
o' y7 IBdddetsmis | tor dzdedBRL7-C tzls gdzdzr M dz' ¥ dzO
LOdzdh Ctse&'dz” Btz f WAz Jlbdl Gz A toj L zdz' IsC
ftes Isj, Mt Cdh Ctso ' fHoBHIE Hel 7, df Sl@SC sz
HdzZv " Histedd3¢d Th18" ' & dzfelidi dsddfd & f * ) dzw

I OdzgS 53" yddz *°  cdias ¢ s g lf dsHY izt Bz0Od FAs O
Mddzistjjif sdH 56 df &Odztf flpkdhy ‘At j toj 9 Oy dets ¢ e O By
BOCRBJjm'dzOBO j H] dz5C 26 Bdzdz tsod®) dfStas[dg HotlgfHeldste O
E CSdhjydedSkz w¢ OB sec@Pldqoadedn, oML o
BOCIsjtc' Odzt dz' My " dz' deslsd o Cdn j pilzg Gas o OF

sO¢ dd3 ud dzts d3, Eiizdzj dadz? tsHdz' °° ctolz
olsteOIsd twWwHE WCdhOfig Y OH " ," H YOB ] L fedelgl
od) do Odzda . dzf S¥ o OdzdzV , dbdzld dsBo’ st Oy © e s d3
L zd3gs o dz¥ W B3P 620 [ dadzn odH"' ® B Ctesstcc Odz
Yykzlstzifbts Odzlsde slsdS¢" 9. v OSCddz yddesdz, o



46

Bjtokl: bkyOfmlk: bk HdW¥jtjdy' “nds@deds T dz'ylde
Hs OdzsdEBLE&AsdC ' o

[ " CkoOdedz" HBesMdzd: OB dtso sdzOEHY J
‘'dzc B IZ° f jtoj o Oy dets Chot€fddinLoddsHddolsdz’ HBO ¢ B
L o3 dzgh j dzd@ dz' Thdldz. 1| Oo @ 6 to s dz' Sfipfotedegatty O d
O™ tetsB d, tsdekj f§3tzoaD ek dajz@zd dste O o3 taj @ Vs e '«
Ml ot ezjs 'LdeBjCdzhfidls: Thi17 bk HGEshdds &
YomsS sosets L d3j eV COAUAC daf Eipflad@doh 412L, W ¢ ' s
Odglsde’ sdSd o' H dzO € sy daflz) t© &) e tghs i ig " dod
Mzl o' jdz' N j dedgy -2 THAT & M@ affid ' o dzv dgs L €
Thi7 IL-17. o B ' yddz dz, w¢d2, W& 9 Odzs
CtO®Ry 5L dlsdo dz2 HiOFIsg &H qiig’ desplztizy THIRZ § &
C dz' lsldoy. otslzj dalz'sC o Odzdz" o OdzS 53 Y hftEEzd € @ ¢
L d3 dzh j dzdzv ¢ "-ffiac € ustinIstz v Y § A frfded Lidspdz 2 & 5B
Cdhjyded ¢ O OMAFOMPOL Xfdz' 1] dp TR fzt sGDd 2 3
sSBtetsB dzj dzd » 9 Ol Hzzh g REBHY CBGOHY | O Lz
o OLldzs 0@ vybklsdde' Ml HE o0dS sd' yddatz
BOC IS toS {215 f) jvi€' 18'C dgro 2S y -z’ TIWLdZ & Is[83ci8d] 2 ¢

) v oz S ko Odzdzy o @ k(e dPN1Y, diARsdg,ls j w6 d ¢
L dzO o] Wzl dgs te ¥ s dzts ¢ * ydzts® ks 'ty € tizs B30 tztilE dzs P
COBfsLdsdadfZsSsC' o, SO difjf UOBE JlacmMPE |
WOCIs MW * dzH b Bzj s B G TN 2T dfR Sdis &3 s dzj dzls o
v OC By tcj L zdz sOc S kOB Iy | de'’' L diaf HHDEL |Is
BOCRB] " fitzy Odztlzy 9 OBSSI |3 yd daetsds |

) Stelh jiggder QR £ to ts o ‘ot ls ddz' Cobpdmdmdds’ y d dzts o3
Cdeyd delsgOysos Cdh jydedslz, Iddz MOBdd L d
GPR43 dz0 toj ¢z dzv-Isdz'clsaf{&Orylz hfifo ¢ Y4 tec lz,
e stetsyg dedzv  y° ° °  fustfdz'dd ytse s desiaiNste/ s @d Jim
CsgB ' dzso Odzs gz dz' S b & © flzdzsC ' abr® € Cetpliz 'y Iskafiziz o
stso fls' AzjiCdfEh'dds ' Afjw . H Odg HGLoGAYE IS ftody



47
OdzlsdB " sIsd ¢ OB BBsy J L dgddz' dldscffdz Gl = i§ls thy
L dzd dzh d o h dils € Bsdfytiz HdMisOdz! dztsd3dz 9[88R H ' '

t OL sd3 dzlsd ¢ 3dzts @ § ts fy Jse]ij adrdsits jo @zl Is ts to dzd n
dzd odCeadBddMEts L Of Odzj dzdzw Cdhj ydzd S O M 2°
swy ¢ fMls! o3 ydztiersz' s Hzl j SovuEtiRikE eie Oylkz o
Odzistglsd ¢ kL' €z olzy J dzlsstidOryso ¢ d h J Wwded S, dzOmdz' |
L d3j 2N Is fipef M jdzz dsr € giz' IsdidztctsB d Is ¢ CtsMtf sH O
Mftcd2 dfvds tedsa, o IsC 2 kWY Csets rn 'Cdydajdedrctsds ' |
yddilz cwkdOpddts tlsted Bzs Is! fMistej § IstSdR
3 Stetsdz' H OL t5dz, f " HodhE' Iss Mw mMskzq ' dz
CdhCsaddidd ¢ Olstsc j dzrokdcter rdaléniugh@g Saknmbnella
enterica serovar Typhimurium (tc ts H d E@robacteriacege v Mo ts¢® UJd
mskzy * dz odOYypdetsMis MO dz' 36 tefztzistzL dzE Bt | «
9" HA3 dzdesMmisw dsd E ME dzOH' Cdhdg &St dzy j ddls t&C
sl r& Cididzdd®z [

] " CSkoOdzdzw Odzlsde ' BIsdSCOBRBHY ISOF dg™ & L Taff M
His Codztsdz L Gy § O Is SOdRdéiatsto ffBaterobacteriaceae v © €
(sdzyJ § WtEsdz' "L Oy' 2 dets’™ " toj {f 6 tstgrakzctzisdpse’
fstelzh 2° Is+ Mmw ftoiflstc gizf © 2B Odadatizthyy f tctso SH Y
f ' odh jLdad@lsggaimonellaentericaH 5 € s dzts(dg' LiGsy frjdzs ' Is ¢
h s dz' € z o O dzdzv Misted flstsd3” yd dzs fisr sL datf Pz
i tctalsaff Odz! alazOMIsAf o s d  h j dzalzv H desCofflispdzistzy © O
Cdh juyudgk Y &tso sHff zA Befiizyvdzy ) dzs©@ POzl dzd® Ot
mMzdL 89" 2 GeBdzsdgt’ BJisiksgdzd ¢ @ MddzdL so
Bgh j2, we' slkteddkzs ls: Mmlste jiftiskdtsds toy Ed2 & BB
L PO dz! dz CdaW "t dzr Bz Yy el ? Bic s’ dr'tcaf o s H dzd
f solststecdz Ckteind OdzZsde ' sIsdC ' o B kIs!

f sHicOL dgj detse s S dh jyddsc O (I BS), wed?2
L Of Odzj dzdzv , HE OStety dzy J, dasfmfQds 't B © dgE " gzuz€zm fn)
J dzls | tctsBENCjILjGaRORY 7 |



48
AWOCkHobBHY 3y dzdo ' Mis! Issets, hts Odalsd
"Bz dedzd 2 G isdgj driEOUdS & tofiplsiiz yg [dalssLed e On 2 d
L B dz' h Pdgddaindzd L so ts° 5B dE=@zE dA jS2d higlauay * o
By d fedL dejshlodlisthds sz ° L %@ hifs§ ds's
¢ s dzts dz’EmteBobdcteriaceae W ¢ L @ tcts @B 6 §) OF) Qalizw ,
sOCY & daf Is tcdPsy Iz Is ! o dB ' tcCfipen 82 IS ¢ Jingfdiaf S O
1 Of ted C ZOH 2 4 76020 j ets dB3' o, Nts 1§ toj dzfyls @ o ck
Pctotf o Odzdzy , RBoYwtealjsds® &€ ddisy ydafftt ®, Is jn
fsmdz’ Hiso desIBE Q¢ IS 'dz’ fyisH 2z dz' Ol B § M izE dzO
i tc j H Mis GodaddElitdoobacteriaceae v O € d d3tf | HiA#HIS O'ls * o
slstc d d30 dzd ~ g mdzw dz' € ko Odzdaw OdzlsdB ' tslis¢
LicsMisPdatizy tctsB BE Hzjsistfiflz, o Sdm[ dzr ' M- d dz' dzg
Wijtedzsjdalsd Hdzv o dCtsted Mis Odedz 9]y’ sets OC Yy, 4
v OC t50g0 frpdz'L OIS s M) Iz ® Gzzdzz’ Yy tsiziz © | eggh J weiadzw
f tosH Zygifdzlsdz 0 dets o s dzO tc ts Hj YR Y, ted & { Wiy dzfif b
Odzj ¢ ' ydag: Ofmlsd3d

1.3 Jlfdds MOd Bsdyj dz &zO0 MS dOH Sdh ¢t
L oteHYG@@REls do dzd B S d3f tsdzj dzls Odsd s ¢ [ ¢

zsu dz¢ Hddzd o3 s I€tc sstelz @z 4 Gk S d&zOH O
HS 5% 906d 2B6eB Is' &zO, Ct' &3 Issets, B ' &
C dzz B sastsglmiss gz o' HH ' dZOR SCdM j yded ¢ O, L
fscOdets S kdzr sdqokzels: v LoduyuoO2dddidd o3 lsts
LOBj LY JdgkS tssEWislstss , MmdzdL sd3, -QjfrpEsyj’ tQtsupdCl
&z YW s HdatsE s C O[@R] qdzfenO k@ difff vz’ CtetsB ' BIsd
L a3’ dzd oMlissodisiiesy J t6j H ndgsasd o gplau§ gy SilRESYJ M
L dz0O Wiz H ' ctc O Is! ¢ RANP|patikqoesapsitiatéditenolecular
patterns) WEBLY ' L dzO® sOMBOB e Pde' sty € df
B Ctoststcd Odz Q2095 Is CGsdzso dzy d3° Myd E ot



49
By 2@ o' Hdzj Misd § Olsj tcdztc SARR: 34izBp © Grelzdz’
j dzH 5 ts dsCatielikede j yj § SERY, (ydlksi zOL diRés d yd
ted yd fIssted (NLR) 1O fMmj ddikesiagidy Jof” Istasididzd(~R |
95).

) so j Hj d2 HEMd HYSI. dggsimuripns S Oanteritiris!  h
202 yoOfls' h ddi3sd " dav § €y’ 2 dafulads '©F fi3tizkdzB d3df * X

s Hj2 otk MW  H' OLj'Y¥, O LOfOd da?
sjteds dzOdz descEz o' HH' &2 Cdbkesoet’ Sgh g
(Bjdz" fshdejds) b ksefjsk 2 Sdhy' . v

Mjtcseo Otcd L HOIsdz o dCdfColsdw$ dzo PO It wmiaizw
dzd - s BO Az s , o @) ds odsdH Mizlsdz” . 1  j S Mt j
ftedfmewyj dzd~ rutsupdz’ Hy g Gatietcd Mls Odzde™ d3 B3I "
L'w fpz o Odzts v h s f odS typBimW@iom odddizd ‘ Is o' Odsa @z
tdet Syt Y g YW s@YOR 'zt @zOR 2 oL sfc
" Bzdz Isj Istsdz sSOCtsYy L Odzj ydI496. ©« bH o d P gap
f sStetsHOr CBAOted glzdz] Isd ydes Mmis®™ 2 ¢ dn His TC
L B zH ffizf & dzgdiS=O 0t j y' dzeS d fMd dzg L ' dz€ d , H J
fJih CBHYOdzd BSIAPEdadze toSL dyde * dz! dzv dzd S tc C
"dW j Syt 2desé s OcG j dzlsO. 1 O o' GEHfHekBALB/E H
* C57BL/ 6, GJded sdudes Mraddzr dzgd= HEtS HOdS®
CdeW § Syt 2ded? fesyim dzf Mysmis) e [B7Pdshv,
sftcd2dzvIsdzdeo " Mmls Iso Otcd dz 6 ttyphimdetig € y°
odL dzOyd dz0 ' L dzd &3 Bl s @IH/HeIds.O s \sO § ted] Sdzlf
MY tcd 2 dzv ISSdiypbimuriums zOfmdz' HiSC dikzIsOy' " TLR4, 6§
wed?2 tOLtdgjyj Y OBEISWBs W O Ws jsts jsdiy ‘HEMD® dzdzW
IsO¢ 5 o' HBYB®B) , wSO Jweo dzv &' ' H o, h
S typhimurium[98]. A j My tMmisjted 3 J dedzv o &L e j, O Chyt
Csli3f dzj € Mz tcJ yCOIENIZ 90 ctdAQA'R4 9 Oy dzd o iz tc t
St Odz" HA3 O B OC Isj tc 'A'Sdgyphimuriumds @' dz1 t d3'H dz
tc ts dz- 2 o ddzd ¢ dzij ®RAMP, TRRR2C ISTLRO" ‘' o3k Ols dz' 9 0



50
@z’ fsftesls]  ded ° CpGlyg d3gele G dz) 58 Pz, "5 B

tesLodlsCkz HdMj d3' deso Odats”’ CdaW j Syt dstllz d3d
9 " Hf s " H' ‘ LHOIdz Mmis! tej yd flststc® ® TLEF
HY G kzlIs . Qyphimurium dz0 Itz jlsOof' , Ctdzd BOC

Ctetsoa slss€ Iz, fJu d49% 100pB tsA ' fif jCdzj Lds dz€ d Is § ,
dzj HsMIsOlsdz' Mis® T LRGphithusige f @z Gy dzd®@ df 59 «
o' HMElsdz Mmisdzi i 5o OldkdR: dzjoy ©ff Is|ONLdRIEMPIS T L R
TLR9 LHOId yOfmlsCtseats L B Jl@l]. ¢ Ksjd tffrdsv fipdge
sdds, Mt JSMmytejm w dljlsE PBSH Misyjd uing <tk
sfistc’ ay' § Olstscj dBédsmisd O Rjsxizpsafts (56
SCV, wCj LEfmlstc' y@jls'shifis OkRARBHpsdE@Mde’ H ¢

TLR2 WAR9 " dg j Sy 2 dzd MO delptBes 2 s lstsy §
Ldzd L dIlsd o dxafjpda@2da03. ¥ PepH OYO Mde dzOdz’ o

TLRAsSB EZzdBtso dz¢ ° o dH ' dzj dgdzv ydlssC ' dzz ' tefsL
HSHOIC ok ckzdsstcOdz dzz sRHEPNE ) GO O Istf ‘o Uz dz(
Odz' sjtedzOIsdoded?2 "N dzwr) toj OCIsd o dz@ dglf fimj de
[ 1 4[104]. P€IsdoOy' " v ftdLotsHdIs! HES HJ § 5dal
WiecOcBBdels ( C3b) 2O ftso HeHdWYO®®Gdlg kL .

zOdzy® ©Odizs PdAB-3 5  seddpd tsH Jdzd yS. Jyphimurigmt

fllso stos & Is! o' Hfls Odz B3 N L So dz' h dfidss®

d3j 3B tc O dztm|@fs OC ez dzj S Mtsd3 ( C5b C6 C7 C8
fls' 2 ¢ Mmlg'®so ez dgjffdlRsy]. [ Hd2O0¢ totsL yddaded2
(C59, W € d 20200 Is € @i dif dp tScHiAZ MY !  d2O f S9 § o d2 :
Cdz'" sddzed " H YO HBHOIS tsa He O Isi P ts @iHdas
dzj 2 IstctsW ' dijtfotcd W ° tetsL 9 dIsC z Cofyj ff iIs g y'zs & 55y
el yifsstceOdd dBsdsydls' o, LB dz hlz° tc' o
WOCIsstcO dzj C tcEBNF)z |4 & - daiplsizfltc @106 © dzlz frpls[ O(e dz
o L zizslb®dsOdz o dgifdzlg @dg'f detledslz d3tsH j dz¥ & O dzc
BOGCISjte' " o3 ', LdzOH Oled(l€ef ] dg®ced &3 o ' H  dz® H § =
‘dBzdz sjlssdz, O OCBYR ', H sz A tcds@ JHs@



51

Bdh* dO h ' Mls! cstcwWw-uRBBBo MistzRB €5 h M jd@sd L
dz¢ H d . stz dzs Hd L B' dz h 5¢ 29 " tedz’ M
zOo ' Is' IssH', SCtdd ¢ d ¢ Mls: BOCI 6" 2
dz' » k2 [#9d]" § 2

1" H Yyofm BOCIj tc' S.dyphimuriumt atseo QLR O dztsi 't
tcjyj ooty Hwld Rz ctczf O ottsHY jddr ' O3
NLRs Ctdastesdzs 81s! ydbtsLtsd SCd' sddd ¢t
ftesyjmlz (oo jHjddz? MmdMmisj d3ts¥ Mmj Ctejy" ~ E
hs CdzOMmdW '™ € z¥ Is digwdy LHGs o3 Azteidiyj A RERE dfr) Is Whiss
fzteddz 3 ( NCRRD3I)H sdjRIB ( NLRC4D ‘S OMsO L S 't
ZyoOmls! o f tosf bl 18 'L loGfrdads * y dl ditisDdz teo' fffiy
BOCIjt' 2 o j[108iRY. ' fmJjdziL ' dzy’

steOdedzsC Oy v W dzOG j dz' dzz OB s (T8I s dzg
(PrgJd Prgl) S typhimurium L O¢ s H sSPOLdzis cAC IsdfD Iz f MG &
Cdz' sddz ety sH ONLRO4A © & 5 1 hilfiiE4s Brigl] Prgl
W dzOg jfiff =z Ols € 2 L o NMRtOH stslyf dffesdtz syy d dsd B ° dz!
(NAIP) , w¢C' dzOHOsIs! mOPgelydt ' tedzs BidzH s B s
S. typhimuriumQ© € Is dNLRC4 hts HEf B30 EPQIB OF & vdEO q d
sy g §j o deS{dO0 111].fnj dzj L * deb d

JHdzdd3 L d3tsy dzd o d = &z ¢ O dziNLR#P3 ‘L H @3 qlz
S typhimurium W ¢ O fd ddzG® wokdz Mfstt y dodrm BO
stcc Odz' L zz. I dw o dz$ dgobimuridg@.£ et VRO O figlf d d3lz dz
g ¢ tojlhyleg O dzj od<CdH Yygdlssc ' dz' o IsO¢ sy
BZOHRBBHY jdadza" &3 B OCIsjte" Odz! des° Bf1s © vyd
ftes o d¥ ds O6EHEZ.tc" 2

1 4 HOo dz o' HCtdIlslsw HOdzd dEERsIN RS ‘Mls
HEHOISCSoa O MdMmlsj BO MY ' o § tc Ops typhimuriuth' H
ldasHwyd L y! sets, by d0 fwodfkzmisdlsd,
Hosn BOHM@TIsg tc' ots HES'WEASSdas'cdzv T, d s d3° Ml
OHOf Istste’ dgH S OyY' 2ezd2 L O dzla jstf s fzisE ENERP3 OC Is



52
LOf EM¢ OF Is! L On d Mdz' MYDB@Bdz' a g dzdt€ t©c O dzO
WHjtodzts G ESBANGFE 5t @ € d2 Misd d3tprddt 1o ' grailinitB.tc j fy
TRIF, B-O&®Y Is ] BLR4H dIVR3 , o dzd ¢ O OCIsdo O
(IFN) LHOIsdkzse s toj G HREB p Olsdf ¢ § DS IS ts tds e dzfy
fslstcOf dzws yd HB WHO, IFRE Isdd 'L zidshgdigzm ¢
flsddslzdzs s yd d3 J dzj d3j EBREIR tolf OSfue 5 OBisty @
ldtotsB dzj dzd 2 LO HGftBseE:s Yy sets NSy J
L' WL k' Is! v IENB/®j yjfstsig&BZBOH O' IENARY IsO -
IFNAR2 |, OCKREFP®P ZyjtojL JanwegQ L daff @ siIs(j ~ daK), dzOL
IsdtetsL ddz¢ ' @XK2dzd 2° 2Md@E dzO dz' dz' h dwSTATL W ts i
STAT2, hts ftodLotsHdIs! H $§113. O} AdkCixc IREBIE) ey
ISRED Mmfftedw odtesBdzd ylso 2z 30 dzd GBPE)z,0 dzW &
of dzd o OS¢y, dpQ@ € dzd ¢ O s Mo sedz W jdidys z, h &, te d
9 d » 58 yphimurium [z ydls sihOLdesW O " 9 ‘ HESL 9 ts
YydssLrsdz dzd?2 [l 4 LO HGBfGSHBSGEE COMmY OL ¢
f tosflsLdzd? dzj CtetsL BOCtesW O NLRP3 fH dixj

O¢lkdoaOy'’ COMfOLd 1, wGO odCddsO' H
YydlstsSlldw o IL18. 0 ¢ Is MIERBBY © W dzlf dzO RO fyts A3

S typhimuriumOC s do ° OH OfTRIF tc 2 6 fiis@sc O B
fsCqddzdzd MOd Bsdzj ZOo &5' Mdzz 0 OC ksdz , o

CEMiBHOEBY. | ' d'sfOLEsLlE, GBEEPs @y 'o'y C!
NLRP3 dzj L Odzj ydes o' H off ' L dzOo Odadz? i3t 1 s,
oSz S Old Mjflsduded? "¢, 1'wsflssL ct
fted dzOMmlis O & S tyghinmuduimez d = sH d lisdalZe’ BOC tots W
dzj R W [0

] " Hfits9 Hdes HB odh jMCOL Odets@ 15, z0 o3
MifMmdmk §s8COLOdd2 t'ojd MS EOH dshls"
oL O ®BsH'Y [lu L CtdIRECOMMDE . tojrysifdes oy
hsH®L O d38BH typhimurium ‘L o todgtm® | ' d3lz dzdats 8 f



53

BjLYBMjtjHI tS off dzd @ O dz0 tetsL zd3' dadzv
ototsH Y J detsce 115 iB.dz' Isj Iskz

l " HB&BS, h 57 Pik sfstitfogd iyv & dzldfziztc* " dz' ¢ s
C dz' leftetfdzm flasitdpz ko j toj Hddze ~ & d2' L siis'dz O
Hj GteQH Oay" Istsdsz  yd mdz' ‘ fotcdosL O Is B C
tesL fo @ddzO0 MOdz' d3sdzj dz  f dzj © ' H B8RO, sf¢
ftotsy do O Is! 9 34 Y On 9 QOHzs dg'ts dzj @ otz ¢ ) diftste
Htsfdz' HY j d& zO dtsH J dzv A C Iz das Hsyiz jtedfd - Is € dfd
L' wikze Odrtdslyg 9 5 te jmdadi d3ts dzj dzO o3 o 0CEktsdzj 2
9" HislstsC . K HOdz Bsy s kO HUdEsIsd d
sy sSH OteW ‘ z W4 & Gdrfdszls dgdz tsB d3d Y J C
odzzlstc’ M dz' s tels)y dBizO g dzfipelzd L S0 ° 2 N 13 BytEAlftS d2
[117]. [MCYhNCEHYGd2dd¥d dz s sHOLW L zMmls
B3j dzh sils® o dfOHC 9, odeoyjdedz?" 2BGEts ff 59 (
dzj d3tsy dzd o | . 2t Mstsmiz' s Mw YydlstsL tsdz! dzts
o' HdzsmdlIs+ Mw Hts " dzgHCH" " dsizdadze % J ded' ~H  t
fso' WL Odg L OkzlssW ©Oc ' ‘ ¥ 2 deW Zz0OBOMB A3
OkzlssW Oe' ‘¥, B d3j EFdB ' d3tsHidg gz’ LH X' j Adzday dzlz Is t
o' Ldzso dH Od3d o Diewyodtdidnutisceidedanizd » 6 B OG OIsts
(Caenorhabditis elegans Drosophila melanogastér LicOL € On s tG
(S jtedd) delsd L odiff Btodsils P dzegla? Y tyY OL O dzq
J 7' Isjdz Oz dgdm Cdz' IsddzOr CdNh jydzdSc O od¢Ct
dzO tsB d3d X 4 dzdzW B OC I5[J18." OHzdz@E  f tsdizh ,Bts td Ws
oddzdCOsIlsy E cjdg ATG1l6L1, o' Hftse' HOdA
stesdz®@ k& dzv Hj 2, ftodL otSHWIS! HEIS L dadyJ o
MmMoOdz: dstsdzy dz 2 Cdz' sddzed, O ISOGC sy bk d3BE Odz
fsdz’ dIstewW " L d3 Btsy J o diddkUs@slded o', vt€d o § dzd
CtcOdgedz 9 Cdz' IsddzOr, Mt YL ZOYO' Is! Mw dz
zO0 Isg, hts MOdz dBBtsdzy dzd Y tetsdzd € O Is+ 2 vy
SCV L odSistedMmMisOdadz" i3 o d ¢ sdzOo ydna 4§ dzj d3d



54

SCV ftd OEkzlktsW¥Ooc''’ ' HBEOO' Is! Mw o dzO M
ototsHY J ded s ' sz dzded di3d G tetseo " Hdzed d3d N dzv - O
Cdz' cjdep' BOSCIjt6" 2 [ 119, 120].

 sfihdz" Hy jdedgv, Hteso jHjd L odSttedMmlsO
hts fh CHY jdig dzO 8) B2f§ dgti & 3" Miswis: Mw o y
dstsy st tod Vv Ked x¥j @zssW ©Oc ' 7, sMCeldx Cof ®iset
OkzlstsW Oc OMts d&3d a8 j (MAPLEQS), Be "R el Is p6R( :
(sequestosomel (SQSTML ) ) ' WHJ tedzd 2 Is §NRPS2s 9 d
CALCOC®2) [121]. A 8ted dAENIOY s | 6dd 2 s fORDN), (
fso' WILOhitz®IS(TBKL ) , IsOCtsy Bl d&SE&dEGY G«
B ' Cosdeff@aizy dQgsdziids’ Misw Ik fIstsf dzOL d3'dzOyL B °
LOC " dzykz’ Is+ mw LOkzE yJ dzdzv &3 HtSH OIS tso d n
(s d3f dzjATAR6L1, Unc5l-like $'dzOL O 1§ WdRY pzJATGPLL,(
ZOo C szt yYdlssL sdzt dzgdr MOdz Bsdzej dz. ' &3
oS dzd ¢ O dzO € sddgOy J Izdz? B Pz XIS L GIDPERO R Iz
sB kzd3tso dzs ¥ Is i 5 yY[@22,5123]. O f g & VORI delifsts f of Y+l d
e Co' Isddzz 1 tcHCVHISOCOSSIH YL dedg' dzv “ Is! w9 Is s
&' ' Hdzesd T H ¢ g thezdodDAG) (, wed?2 ditsy jpb20¢ s c
ftosl§] dadu &z o d totROGJ@ s ©f s dii3tsc s MNOKDO H dat
(sCMAINADPHO [ 124] . AW EN) C OEIsfisW O~ ,
YydlstsL sdzt dziRr' BP€IsG t&HSCey Y JO dzj MoOdz: d3ts dzj
o Btedmlsso o Olsd a2 OdE'teiddzcfiz’ tutg eldstaf[b25). O dzts
v MMOeay & L Bz sts¥ tcj OCIsdo Oy’ mMTORO a O
SCVs wea@' yemk: mw g fydzw G ts M lslitsts @ th) dzfs Is dz
G tsdzsH Iz 9 Odzdzv , oS dzd COdesegts " dgW j Syt oB,
By dzdots, Mmftedw ' o idd @disiz MBRAL B girle YD Is
H L O 'BsHEOS tots'H O B3O dz! tetdsdzl] Isf tisds s RBREAMS o
ftiesHECY' " s®ExgOoL OC sukOR oy @ Iq L dz@kt.z Yy s
odtf dzdoe O , hts JSmMYjtedds dzlsOdzt dzgj Sf¥stelzh
offdzdo O Isdc j dgP e Pdzlp dzlsOy” 58, O ISOCBY dzO



55
ototsHY J des’™ ' Bz dzdzts’ Odg ddgtisy dizdff 9 ° fgd©'H Ot s M dfi
ftets mtetsdzs ydz [la6HAETIsB d dz8 H d dzd

1 O HSH Olsts¢ H 5 OkzlsW¥ Oc " f' Mmdz
Odzls d ¢ § difstey d dfdlzls¢ ddiEls|djdzdsdH B o Olsd mw  OC Isd -
wdzW &zOBOMtsdzEO W o dzv ° MtsB s digs dzj OL dzwdEdizizH
tdW Sy 2dedr OGjdelst 9 f sh CtsHyJ dadgv s ¢
ftesyjm kY tEE6cOfOd dz §jttjHOykz Mdc
CdW 2O BOMBs R k2 L ORdMmist ftetslsd MOdz di3sdzg
otetsHY j dats” ‘'Mdftinds j i3 tSEiNE® s § © tgfad ~tlzOds g hdzv
HiW' ydlssd3 ¢ dz¢ ytsseo dnr ¢ SEEHifsE@aj @ldHl HO H@CLO B { (
H Odzd dgfth t§ R ls j 1c ‘o af dzts fi BOCIsjtc' Odz' dzj C
ftedLotsHdEZ HB '~ 7 tOdiR8.s’ ¢ Miszf dc®Y" v " O
COMmY Gty j1 L EMmiste’ YyOlsd mMw-v § WLRCA (9QRE LRRdzdz'
CARD 4) OBt NRRP3p-§idBE ' dzv3dyC d dz¥ dzO 30t
9 COL I 'cuddsteHazicOdzdz” 2 " dzW J S y' . wESSiGH(
NLRs LHOIdzO o d¢Cldhfs§ O ddfiedisfzEtsn o dkslz * daW
Bdh j2. lisyjMm oLOfHBEHYL OBBL U BOHASE st
CARD-H 5 dzL ' dzisdzO ZOMBdy dssdzj dzts®s o KO O
AL sdzse "t YydzO 9 O -edg @k 15 ‘dzv detisCdz’ M JA S @30 dzk
s5M¢ ' &sW@ARD NLRC4 j B(fsHflj tBj Hdz' & wAMES Cdigss
CARD SCPm@foed y' sz ASC, w¢ Ctohif sdatso h
[HBOS ftedfkzmMCOsls:, hs ASC o Wi isigdadzg dat
fld ¢ d2OQEs d 8 Oy' ° NL[RP,330] WNOREW NLRP3 ' ¢
BsElsOdle® zo Olsdmw ydlsteOlstsdz, v ¢ BAyphigusiviaj Is k
L HJW' yfoeaizbdfsd Mdzslsd ( TCA) * -cW' jHtdaig) Isdgk
[131]. 1 j HsMIsOls dztstf 5 2 Mj € tod "YH tc O IsEXLtxdz’ s@DdSL
L d3d dzh j dzdzv o ' telz dzj dzls dzd » Jdsda@iPldnd o ®ffijldgij?H B AY
hts hj dBOdzs o do yd ded 2 'Hifdetsh 16tz gy O dztztizg D
IsO¢ sy B J OCIsdp z® 0Ol § tc ' NOLdR RI&d - BBjnd3B tc
HdMtocj czgaf Ydze I©sted C OteBsdzetso drn S dMmdzsls) .



56

Lsodzs Ndzg 2 digstkidals,Odzl O MOt s3®ddp s dztPdite P @
LB ' dzt hlz® Isy mw o -Cddz' Us RAEPRQ dzdf s Frheo QY] Is ¢
) OCIsde Oy ' v AdblszOxk fdgddR] .ddi deof dzd o O dzC
OCIsdoekz’ z 1S, 0MmPay BzlsOlg)] wd3' SOASH ©dA3" dzts
a3 ) lswizlty ‘ddp o2, dzf e L o sHdIs! HB L d3j dz"i[1Beey o
CS LGOHERZo OdzsmwW tOdz'q) ', dzldizO9 daiaslsit® Ishtsdz’  HES'
T3SSs kOSCtY ®Bsyklks! OAEORrads KR aH
olststcd digfiz’ @ dz delz  Idiistedr & Wsintdg Mootz W ste dsz 9 ©
ld4c © dzfy dztst€ D/“ &Usso s 5 € OdzOdzlz . A d Isdf dzts dgtz dz'
o dzzlstc’ h dz' ~ B' dzG ' o Gs O des HysdiaifR-O fLtGfel) o)L
ftoedcedadyzesdzC " @ ( NAI Psty . di3Qdl8 " yd HARS dz!
LHOIdz totsL tff dz'deld,o O® d B Z@zENJA | iP@Rdz! d3ts dzj dz

PrglJ, Odzj dzgf ' = ¢eEBoi3sdkzsecd Ssal SPI 2.
odzzlstc’ h dzt s YOMlsddatse , w e O, fsthas'tfwzs O dzdSR’
My Od dzd 3d YOMIsd dzOd3d O dzZH O dgdQ ¢ tedliff Hjp ied
shtsdj tdNVAIPy NLRGH 10 9" HBiZ dzgz o9 H B O¢
®dhj2 ° d&sSkf NAI P & d¢ H d dEFSScdgsiggiRis

Csdzf dzj € B' dzs€¢ PrgJ ftod ftosCtsds 90
z3j 3B tc O dzd . t st L dzOo Odadz? S tsd3f tsdzj dzls’ o

WP dz' dzgz, MC dz YR TR 'StStsdzjfdewdz Winlddz B OF k
Csf " 2 NAI P ] (ol diajdtzdztzd - v & J st OW ° ydzo
fticdLotsHdIsd HB LB dededm toj OC y' Rtstizlz Mdpsdadz

tt' o desBOE JNAI P5 ° NAKWPNLRO4 sOC thy R&3
o dWw e dzj dadzv MOodz: dstsdzj dz BsY j-L O@S I dedi 5. O ls
dzj Lo Oy O yd dz2@ L &3 ded o jJSMftej M’ f Ols

C sl dzj S fd. NURdydsdgy dgdiy dzd 7 MOdz dBsdzj dz OBs
jdzH 5 ZOL RO d ysias c B J} 4 OSlOke £ &20ls b d T dighf &
dj CtesL € dz'slsdldldz SeQifnf CrdEo,fi kO dzjS OF PR ¥ st ok
A ZOROMEs B L kMt yoO' k' Mw fd  da¥j Sy
COMFOLO 11 L § i tdaztiaz@dgd ) € § 0L Re@f4



57

o' Hifkk dzsfgld’ CCOAMEORAO 11 odSddSs O dzj St
sdSdmssalz’ Is! MW MOd dsdzj dztss  Hdzw ' o
CEMysHOEY. [dh' o1HgWdytls®dEtq iy 6ddo
S. typhimurium dz' 3 dgdhls @i 1oL " g Ofpftos L zd3" dzts
OCkdo Oy v ' do¥ zO RO i3 ZLDHPM s ' i tgtsls{ da
BOCIS jftddtds,j Estso OR ' Hodh j tetyets 51 w3z IS by j
fteagsHdlsd Ht 7 ¢ f jdcfOigisd o @3¢z, | s i
h s Q[184, 135).

MmOtcysed?2 t©OyY tsdz dz¢ Hdded B LY BMjtcjH
wed?2 ftcd wWsLodlsCkz L Of Odzj dzda” o C'dZze YO
LOdzz yj dedzv s C tstetsils € s dzO dzy ¥ ¢ whai Fatty yadids' dzd -
SCFA). sfrs 9" H'cGtOsIls! totsdisC igd ¥ dz0 tedzdis

fOtsdse’ YR FFARBG ysmd: [ 1toj yj st o,
s[r@jSmitejmie s' Mw Cd sqd dzO R ' sz dzdets”  f
Jdelsjtesydlsold s9Ydhsi ydedsth@izts o ded d3d B sOB
pdiesB vy s Mw 8 Cdps sl s to gjsdals Oy '~ o k¢
oEdsStsdz 10 tjLbd SOSO®R] §itws jYWQn L
FFAR2EZ L OfOdz' desBz ftetsyjf' . 1 ujdze ftesH]
e OCy" " E SdhjydedSCkz FRAR2YEBY .z dzfs€ dz@ G 22z O
L' s GRARMdsd wy s Otelstedls’ kO Oflsd’ Mt
LOf Odzj dedzv , NP5, 2o tdets, o' WL Odats L
[138]. ) sts?2 34 yofm, 9 Yd dz' odweddzd LB
BSHj dz* st@udzdg® B EFAR2Y, L O Ekditse L dzdy j da
fsfkdyvy 2 " BzdsCtshf jlsjdlsdedr Cdz' Isddz s
sBdsdytd $G, "t kNS &OHdd o Odsh’ tkL od
B §2 L EHGARBYO ¢ B H | wiaedEd dzdgls | t6° ¢ O dzts iy
LOf Odzjtdzsav g dIs¢ Mj f MdMmME O dzj sOdz' desmls”
odf dzdea O, hts ' d@gzdzdzs’ Cdz' sdded *° oGtsdziso dz
tdW d Syt T, Odzi otsded LHOIdE vuyddzdlsd dzj 6
te j O 189 140].



58

1" HBd3Es tc Odad Cded{ Y YyRFARR L H OIsdzd 2 § S MY tej
fsojtorndyd JoLddesW' dz' 9, BOLBW  dz' 9, dgj 2L
sydzed i3d Cdz' sddzOd3d MdzdL seadr B dsdsS
" Bz deded 7 4P G rvsHJ dzv s fteslsdL Of Odz' dzkz
ndEisO0CMdME " Bzdzdzd = ¢ dz2' Is d dz, ftesHEZGC Y
My Ctej y' ydlssC ' dz' 9. s O0¢, -1B2ZIsqtc@lismd ez
flj Stej YOR42) Lftedcds ykzo Ols e ,f-islk z &G g HEN
Ldzd Y zo Olsd OGCCsB],0 dzff sy ' GNdEOK ' o e yizsso O«
dzj 2 stets@ A5 @lsscd' e dz' ykzo Olsd L Of Odzr dg' tj OF
dzj 2 stotsWls QAP j dz' Odz! ded i3 € dz' Iste i@ g Qg e,
L zd3ts o dzs fteslsdL Of Odz! dzgd2 JwWg sl Y tcd
C g j MBS O

1 Rt -szfdz csdzseodzd~ S dz' Isddz " Blzdz Isd
LOndMmlis stccOdz' LBz o' H ofdzdekz § Olstsc
dzj 2 IstetsW " dz' dgdr § SLOCSdz Isddzded s § OfplssC  (
111 [ 114, 185 . JHdOC Ct' &3 11M1® BH ¢ls ¢ @0
¢ Mssdesodn B' &z§¢'so® (H1, H2A, H2B, H3,
wednan MC dzOH O zO2B " dzh o' Hsd3d?2 B '46zs¢C

147 . 24 tHdz ‘¥, dziy d3j dzh o9 Oy dzdoe s YO
(1Y [), BO S Grdzbzd §f @dsosdZQ gis' A& Mis v IstezX Iskz to
dzj SHdzstc" HdzO ° Bsy J &' MisdlIsd 9 dzd ¢ Iz

HdWJd dzL d dzd BOCIsjted ydH dz tej ytse d dzd , \
CsdzOE j dzOL 2z, ¥ j dzOls d dzO 1-1zQ O SUB § @ecdzaLC s, d- day
OCIsddg ez’ mIdIssf dzOL BOIs  ydz' ¢ s’ j &L (f{),.H-BT telasIs
stedflsOL d, ¢ d& ¢ sdpdiisfapdz’z ¥ j tsdgi®tE,| Isis izO

L CHagd Sk dEHddzd d& Misdls: Mw to° L dats BO
B CtesB ' BROYOMEDO E W''L' sdtd yddrcshpPs
LHSteso sdzz Mmils Odz ‘ ' H yom ~rotstesB (.
B Ctse ' slsO mf edw sB d3j 3 § dzdz® C 5 dzfs dz'
f Olstse § dzOd3q , LOftsB" 6O A 9 lststeG dzj dzdz®



59
OCIsdo Oy" & | 3z dzdzts md Ml fzikd . KEP d M’ H
BjUfitts j Hds 5¢ 6@ @ et ' § Oktscj dadzq
f 5B Ydats, hdzv D s s f sf)d dzj dzdzv L OF d f
Odzls B OSC Isj o' OEBARIE to behj jORdy” 2tej L d H j dals dzts
Mfted2dev sdzd o sfls' Isi's B g Cyd8 dsqdz L
TOEyYko Odzdz" SO odSttdMmlsOdzdzy &5 dz' §' o,
f " Hodhk' todLdS ' dW' Cko Odereick B0 tits Gz
CqhCmodn [158YW jSy' 2

I steOO fMdde ' slsdyddn ¢ t5dj dziOdz dadHadzw c

Wittdkj dsOy' ® 8O HYyjj O jdajwc' ', f§md
L OR o stc® 9 Odzds Cdh j ydzed € O. [ sdz" H Y J dada”
Firmicutes L ¢ toj dffostridiadzOfrL d3j dzh 2z Is+ Mmw z i

MistcOY H O Is! ' H L Of Odz' dzpr L Qr 90sSicts @20 dzt
O jCls L OCIptsdglr o Olzdz" sOBJ BOCIjte' 2 yY! s
" dHEC ke st -régdh R Eed dzdT, W C ' ftetslsdH 8 Is
Ctodlsdudzs 9 Oy dzdo bz tetsdzr bk f[15dllsted &gy’ * sk

stc' &5 Istscts, ¢ tc stsde's dzCdef\f dgtdod , WS
L Of Odzj dzdzt -ShddzEdECotsoctds ISt OC sz wrdg$ tiztizis F thzels

ftewdsdds ' dz6' Blzo Odzdz" d3 OGIsd o Oy 'ydz dBO SdiS
L Odzj ¥ Ols!  of' deOdipRGIGids Firmicudes[155].

(§° s dz 2 OF dfydzzpaffls W' Ldydedd3s B Ot
Cdh jydedS O ° flesh OQeStsd &OR dd. sdh ¢ tse
Odzsd B Stesedz fjiflsdHd, O CjdzdotsfitsH  Bd
BOt' ‘'tc dzO oI BBdz MGy  IsgedzOe * Modz d
Cdiydzd SO odCttedmistsol’ o € tetso d3Salpusiellats j 1
o BtecOds L& OCkdolkz‘ls! v ftesHkSYy W f tof
IL-25, TGFe “101.L wdzls jtedzj2C  dz 10, wCd2 ftsH
Cdz' Isddz o GCdhjydedS bk APC dzdbHIE | j § iy dgtg dgj
( 20f ted € &z@H ,,-MIEGsdzs ¥ ydo Bsdj Skd ( ZOf to



60
fesL Of Odz ded = ydlss6-6 di-»3 (Q@EAPG Y C HOfids
ftededz yks yd OSIsdoOdg MepdeY j CIststedzd & v

10 HOdzd BIIL-DG Isftste' ToG EQedds['S L B " dz! h j dadz™
&j cOlsdo dzse s 16 Gzjday jlstisldc®c © C D(2MmM2 0 0 R)
BOC W OCOr o kodStsdkz SdhjyddS-ed 5§ dey
10 Hdv Lddyj dedz to' o dfwdz dgidag W 2 QIS
[ 5COdz dzs OF sEo saf @Az B WE¢  tetsLodlst
jWiCtteiatnls quz Yjtcd O & ddzdz Bj - Odz L
Lo dls Sz Brdaem (ftcd o' Hhklsdsmshne fesyPE
OClkdo dzd® WHEBIY' fjtjcolylzo O€d |sdEdzps
' Bz daskEdrsdze (1 g), hts fdLobHdls! Higes ]
Wsted | gA, wCd2 lstOdmdsSk' s Mw yjtejL
sdds MOBdd o' WL ks yd BOCIS 18] Odz dz O dgk

10 L lzd sOsOBd uddndaz@dzdap L H GSimdz ton) H
yofmls: t' L dzd n -~fg @B e bdzviap i Odssth @) fatizp 020
JWiC st dghRAC &ZCDdds, ftojHMisOodzj dzdn k¢
O] d20dz' , L § &HOfME 2 Gpode 26 di' Cdeliots H d;
LSt BO bk o d&OMmds 2 ' B @ Gstisdeh 2zd T 2@ 5l &
ssofmset §dh j ykz@Cas.do sz fis® -0 hISdlp d L5 O Lt
C sdzls tldsidffw  tojlsj dzr dgs e Odz L 59 Odatss tc
MCZOHO' s MW L HjS d S8 kdf' e Cd Isdd
Cdh Ctsod22"' dibsdegetsfls OL LO LO®se yko Odzdz”
O dzts 3O[dB]: ¥

l HOded2 yoOfm * Mmdalz’ BOGCO oflsOdzso dz
Cdz Isddz ( Th1ThOTm2R, Zfh), SO, L wSdn &syj -
sz yd ' d"tskkz o 0Ot OgPUz 1 p5s5H AdisEY j

Cdz' sddz, ' HB®R dzazs ydgosd o * dz' y' ¥ 9 Odzdz’ |
HgW jtejdey' “ o Odedz? jWJjClktstedzdn Cd sddz, O
& dz ° BOsIs' edte' hOd dzj L dzOYj dzdzv W dzv

fsLdlsdo detisdstzsests L o' WL Sk OBB " QolstsdzOIsc



61

Yd tej L o fdslisdgy ststedz’ ¢ Odz dszo Odzdz ' dzgh d A
990 Odzsmw, h g Wi &b 2k dg' GRddzd Lo ffilpastsl o
MisOB " d dzddsd * Ml 2¢ddksd HB oL O BsHJ tc,

fjtojStsdadzdots Hj Bsdemistclzs Is! fjtejrtHd o
ANzdzCy' v Ctydese s CUaRMmiizd deWH Sdstlzj] CD'drt 5 df @
(OCIsdotshbDz sftkmjtej HSC SO 2z Is! C dz'-Usdd disig dzc
fj Stejlsks IK-13SIQLY 5] toj HE sdgtiets Bdz' dz' ' dskz-dzdz
Cdz' sddzed toj Stokzlskzs Is! ' Ctsdzlstets dzs §Lldz® s OC
o jd&zdSd2 MY jShkte ydlssel'7ds, d7F I 142215,  j
160).

[JHd2dd3 L tjekzdzwistste' o W j ddisOs dofdBduBtizls  tiz
Tr ege j HWetc Odzm € Bak@B3yy B ' dzts €, LOkzEyJ dzd 2 o
d¢ tsdalz’ tc ts dz! toj czdw Iststc® Q( Is tadOdxiefpSatdCH
P dzC y ' tsdzlz o Odzdzv -Ctalg' cldzdoey Istpjetdzfin  Istc Odzi i S to
OC Is stcTGEpheO. (A OC Iststc BAepBdzilQ i fsystststsd3 ¢ j
s BJjtkzls! ZyOfls: Z-Ctj Bdey y"' ' L WO ?
steOdzm € tod § p s~ Cedpsdal © f ° Meevdz’ I1B)dp dpddy oz e
l " H B di3ts,FoxpB 3 ZO2B " dz2 hddz M j ydw " yded o3
BOtcS jtesds Hdzv TiOe g ~Y e b t5sp B @z Wz dzC
Cdz' sddzd LHOIde B YkZoOld tesLodlsss L (
tcOn zdztsC L dedy J dedaw to' o'dalz’ off tcTsMS,FIEF1CedZI-18A] I
[161,162] . 1 HEsfhd Hy jdedz" 7 dzO Ilso Oted dzOR 1 5
Foxp 3, 9 Oy dzd o ° ) fjtejHOY' " d3lz dzdzts
Okzlstsilstsdzj tc O dzls 3" s L quisdgrsiat\Jis oz &z Iseo Otcd d
HtS fsd3 lsdets @ s M¢ stetsyj dedgw swy CsMls'

H® OB J Isd ydzd ~ BB H j dzw =, totsL ' W dskB g ts tf SEC
Cdaed ¢ O, sdtej s’ HdlOR ° dzdtcCsoadr L OR
' Bz s dzse ' yded R HEsMd HY jd2 GB6EasRi s
wetsfyls' odL dzOyOdz des[163fd ¢ &zOdz' dats® Bsdzj € &

> == = 0



62

rsfhd vy j dedz" O Bd 605 loEHIL % & H BA9dz
9COLEY Is21. Id80 Hjltej] bkyOmls! o tjckhy sy eg:
Cdz' sqdapds WICL des M oo (k@ dA{RsYyj Md L Of Odzj d;
¢ dz C mfflse’ ITohd: 7y o v © sfd dzj egddr' |sugP e’ s
Mg Mstedzd 2 o &Zd@S sdE® dzf FBtaIGfEH EBTO tss )
L Of Odzj6dlfdzy [ tC OL Galzsff Nde' des. L TGFoe fls(
ftosL Of Odz' Gzcpn s 1 7' dz¢ ' Bkv yd2 of dzdo  da
Cjcdvw sButz dzv ) tod sz s dbs odd@ 2y jdRi R iOu
My tclsgOuznC tedf y' 2 des’ Fop@B.ls  p dalsdrtidssj toadiigdztis
HOdgd f L Of Odz dzd?2 ydlstsC' dz T NFAzES y' -8 Ol d
165 . 1 ' Hodh jdzd?2 o fls L OLdzOYJ ded R ' dzls
Odzsf{O® dzdn B ' GI0§166. L 5Ctej G5O | L

1 O HOgaR ' diskzdede’ B - @Dug dedgds MisOUsata] IS¢ L
MOodk) kskkz fjtejH dOESseywkd §siko:
BjnOde L B vmpEedlsChdzy ' Cko Odzdz MOdz Bt dz
Cdz' sqddzdes gz (o d3' Mis  Tr edqd)dad s@fdeydzs'dBzez@@P &t
Foxp3) tc' [b6deY -

{ HAZOC LO HWJtoj dzy' 8 eQjdedsvj tcfyla B ISA Iz ¢

ff tod yd dzv & Is tetsL o dlsts ¢ L Of Odzj dzdzw
jdzyj W Odztsully iz'tels o BOIsts’ Hdes Bz Otelstedlsfls® €
Hd R Odz dzd A h dzw 5" o, 8" Rz HRORIS s O

iCmiteimz s Mw o dC ds*GOss s i3t ust® R dd'n
" HEC B0 & B s Hds' SCOdsdded ds OO S Hilst
sdisydls' o ', &y dzd-8 [£68 .. didty (g LR R R dalizvt
sqdikzm’ gl ) dz0 o Mifek tslefise ffls'ey S dh
" BHECE ' MW ke skduds® & CtsW dsts
& BYsfsjLE QISR Qg e ydlsS ' ded 2 s
Liesedlsd d&dhj2 B ' dh bktc@Gudgds ¢ da  CHeD
"W YEd2 e OC s o' Odz{l6g i3 O¢ j dzls O dzq



63
K' WOClkd 9COLEsIS! dz0 ctdso dz EyOof

LORotster 9 Odg' [170|d M | yizdkt O Mmeots’ 7 ttsBtslsO~R
gw)te" Hodh k' Ist iw € dz'dds § dzfizléy® sHYh 7 tc6 Iz, L
f°  Hodh j dzolzetzy -1@10L -17A, LIL-23, IFNG O jS My tej M
sStcOdzMmC ted § y' OREBRAES.W OC Istste

It dzaofy, fNd dzd Clsdo dgf &' e ' &' WIr @cdgd 2
f Olstsdztsg ' ‘ & sO AQtsOC Istfide@uw dzgts Isd )@ tc dzd d3
f' ' Hodh jdese €' dz@ €' Mmiss { faR@UsdfEzyd s fpdzdle s
Cdlaed € O. -C Erleddzd dzj sB - "' H d2 HdzZw ' HiIste(
BOt' ' tck, GMtBddet o d&zOMdets [172f dzOMiIsd dz¢ d f

s tstipls € s dzOdzy® ¢ tso ° ‘) flaOd2 | d GefiA) ditigds{Cibafts B dzd
BjlsOBtsdz sPdgd S iz, CHE® sOCBdz Isdded yJjtejL
ydtededr S dMmdztsls 2 ( 2,FEAR2).fFFRARR dz0 aacd its & B3z
JSMyftei Mk’ Is! Mw o ' Brddzdr Cdz' Isd dzO~r , 0]
hts yj2 tdyd ot ddstE® LOdDdzjdzd®terd ¢ dh j

S[rsH'Bls! YdtejL HJSC dz €O to" Ldzdr 3,
OCIsde Oy ¥ tcd yd f sstc’ 9 GPRAYZ' GRRABEZSPRI0PAS 9 |
‘' dzG ' B Iz 9 Odzdgv ¢ ' Mmlstsdadats’ HjOydlsddzoL d (
it Lo dIssC dhTrseog] ndzdelf ¢ @dzd yd ¥ * ydzddzj »y § &' Is do
Fdz' COdzt dgdr J Stdzse’ ydedms Mde dzOdz' o, tsls
Csdgj demOdz dzgd-s B OCISjte’ 2. ]l Oy dzdets L OL dz
J Sy tehFRR2 1 toj yjflstbte® 79.1 u OC 5 sO¢ " <
Ctsd3d dzem O dz! dzts”’ B CtosW dzctcPyUi)f OB Zis @O,
OCIsdokzo OlIsdgrFFAR2, y i@ Istsjc ftcdo SH d Is His j M
YydlssC -1dgz, IWLS d2 Mmftedw H-G dztcls  @rdzezts ez G ¢
sreg. ) Yy ' odzts gziz Y’ H Odzg fsCOL ks lIst |,
Cdh jyded S lstets flgff dz@dDC Is j to* L HOIsdz Zls o t
Lo' wWLCE, wC¢' Bhijyksls: ' Bzddzz OCIsd o O
[176].



64

ste' 3 off dzdolz dzO 3j sOB Bz L d3, BFEARAIStS
b tjekdvy' ® LOfOd dda tj OFY SN jrusat L
HOded 2 yYyoOm eoyjdz' dzaj BBYEIs! H' 2Isd L GESH
o f dzd o FFARQ. ANzdZFRAR2 £ ttLoadlsCkz L Of Odzj d
ftso' wWLEkZoOdzd L dzj2Istets?W * dzOd3d, J " Isj dz' «
6 Glzdz¥ ¥ cizBds dulzOd3d . d 1 ggO o @ B YL J C MY o)
WizdeC RFAR2 Z yde ¢ dz' Isd dz@177]. d3@ dgsdztsoy dHsE[ o3 Qo3 (s

9o Oy dzdo 58 dOdS B8, M ' d ¢d otdd & Gt
Cdh¢d * Mftedwels: L O§fOdzjdedzs WS bk oz ¢
Flsotstos & Ist iy fipdpsEsdzj3OKL W O o k2 ¢ dh j ydzd
CkzzBtso 5° cdhed vy € @L Hz@ ezl ! B dztizd 3ts

Ctodeyj dzlsstd @' 2dzj sBr ' Hdzdrn FRARZ f ©F Is d oOG P dz-
f stclzh j[tz&ew

10 HOdzd Bq , 8l sHic®lskz tcfgARBR j LN 5B Lo BsH[Iz
BesdzsydIlsd dztHddzd E 9o Hftso ' H! dzO0 totsL ¢
o' HiMkzlIlsdz 2 . disdsydlsOn 3d h . 1 © tsfd
ftetso j HJjdzdz" § S MY J tad diy dlaky ls s BEDBJRI " Is Iz,
WOttdzOyj oalsduydz ftod f OtcOlIls JFFARB,tc ' O digls sd3tOrdg
dzfy BBy d bk fsedz 2 difdddo o 'dadlsd st aHRisEW §

1.4 szt ytsso' ' Bzdetstejokzdzwiststedz® B OCIs
BOCIjtes” H' &8 HdW Ctstej Sy’ MSdZOHE Cdh ¢t
sdh j ydedc wf dzd MW tstcd3ts o O dzd 2 Fdg € ©tn daf

My olsse Otcd fls o tsd3, hts & fMmisdlsH msls dz' t
Codeflaz Is! L O toj Mezteid .° Ld9 dEOd MflsselZ ¢ Isdzds d
3" Ctespdatse s M  alstso OtcdMlsoa © off dzdeo Oz dzO
sz yGOERYZ@O @i dz' L dgz dzdzlz W 2 dzC y' &
AW Sy . vOCdd yddesdz, WOCktstd, wW§' oo\
My dz deslsd, ' HtwjHBIIstsd3 [A8D AR sc 5 dzOEZ € ¢



65

1 .64 H Mis O9 dRpStafoidéststsidz’ ddz d&j'adf ¢ 1 H'OIls dg'dfg Is !
odHi'Woj CIsdodzes CtsdeC Etezo OIsd L O hdetsCd?2 H

odtc’' N Odz! detst ff jtoj 1B 5 Hdzv C B dzsdz L On

ledr O OCIsj EdmMBy s’ B CtosB' sIsd ctsmy
f so dzts® as@Qs iz tc 5 dz B3° ¢ teyB g » dap dzBOREOHS' ' As
Hsfdzizegy 4 OdzOdz' L 2° Is+ mMw Mmd dzls J Ld3dif =i ' Cuctsds-
SO MY tcsditsy dg' Ohflde! jdgi IpdOBLitzdr O ISH -~ SH W' odzts@
' HHOdzj d4d83. voOfHO Iots ¢ | dzdz' B Ctotststcs Odz' L d3d
ftcd o dQdgde'd sz Ctctso drn Yotc @ds@ffzls’ d tsc oz § Od
Cdh € tso d d3th dzldn@[dzzje 2 WOCIs HO' Midstardyol offfdds
ftocsHEzCIsd tesL h jif dzj datigf/tse §f s ezlfizig @ gv0O%: f dz §
oLO" idsoadc ' Hdgl &' o tzis dz® fipdf dedrdafdls, €0 2 H j W C d
odf OHC OR sldtEddaglize € SWIKEPGOIs OC *  9[184. ks d dz

L H "  dz Ctsm H s ) dzd HosiL deod gogizdmiAsdz © y dz’
Odzlsd d3' € tetsB dzd =" tsd3tHAgjSStdzjdis 28 Is' MW B @O Is ) & tzC
Cdh Ctso '  dg CECtgafizeiR EsEherichia colin f tc d wdiy' IS tdstxiglzdz
o' L detdeisCedz’ € " j yded C 2 up @] ¢ Big gk b &g
S. typhimurium w ¢ fosHEZC I €K' 5dzB P Fdetsztsydf J t
Ctsdz' yd detsc jEdzudi[18Y Isddggdie s sC , wC ' JCitc]
21,L Od3" dgv ¢ Is Entefodec@ugdaecalis' Cf sL B OB @&§ Hzj CotsH g d
9 Oy dzd o HisMdz' HE dedzy | € jsdis dzf) s idz’ JWwic
Odzsd dz' CtesB dzdf =5 @ Iskz dz, L deQfigielz’ HIE OB dzd Bz
LORoBBt 9 Odz' , KO icEIBf Ade@zlsd Y

1 d dz’ L dz0 y dzO C'dz €' Mmis!  Jjd§ € o & fHdz
BOCIjtoctp OWOA3. f tes BOCIsjtets’ H( o CtcO2 miz
Bacteroides fragiliso © Oy O¢ Is! fJtehsftedyddstss y' dzts
Istsdsz  yd fdz' tcOCk Istso Mis Qs difirtd 8 t§ t5 L € 1©-.
to W Is 'C @alzd H L Off Odzj dzdz? tc ¢ d hyJBisdizgliso". tcWdg 59 ¢
f tcj H NEOdgEAd R3O dz! dzts® 3" ¢ {A&8W dztsted dz¥ H d dzd



66

1 OCIsj o8 Hal H tc Odgdzj AGlsdpp dizro d D dzO j e 5B dz
dzj M stcsizlse sStos §f HERE | @ @®E 5§ Baderoitaseag ddy s
BihCOs: o Itso MseiBzH {0y deaEP@azdizisdzts d3' € |
Cdh j ydagrs OS ' df CCCitfit®d B dzd L0 dzth0™ € 6z' I€dffdz j Yy dzts @
o 3" .Mlsfzmidzsdy'dhts\§jOdzB OO ] Bt Gudafemls * |, ¢ eyt I8 dfiz’
{56 dzd B dzj dzdzv o ML lspts?’ HEOBECdiwdtd S O
NS ZOHO' IsopiBE Htsdal MOZOtedH "' o . 1 OCIsjtets’
L BtetsH ) z9o Odzdzw okedzj o sH " 9, Zlsddz' L Oy"' °
CdmdzsIs. [Mdzso dzd 3 HtesHEZSISORI B totsH)' dad:
Cdfdzsls©, BEthlsddtse® CdMmdaslsO. [ ffdeHd dzd c
StecOd L] Ml 2¢° Hts §jdz yd dzkQikls Ragde L &

A OCSts@Bdi3d 9 ' tolz dzj dzls dztstinls ‘B * z$ § O igkr dzO 1 dzyf
we' Bjtez®OHEYOME! sOfMEzdv MW of ttich &
Oodh O BOCI]jte. DL dplCOCIHIHEBEEZIE 25 Is ¢
jtodj dzs® oz H @] R . O&K" Btod de®dzz . d d2,C * ¢ jBifj Addrd
‘deOL ", O kOCty & Ctsiis®l ¢ zGiinEa s & dLnd
B' 56 j dzdz Od3' dzq , hs fstekh zZsls: WkEdSy'
dzj 8Qdls' o .C dzf b ¢ dzdzts B j tdnjls * HAHOdled dgdz’ ©OCIsd o
WoOoesydlize ydiDg I€ jdfstdnds.tc’ YO8 st mqw ", § ©d it j 1
Ydtej odes’  stetsy dzd dad Of @ap'cedidd YstOs ¢ jdb) Q Hizts'
v OC, HjWCB fragilis ®Bad istso dzt Oz dzdzvOf Is ¢ O dzd dz
Cdh judzd S O. ystej tk BEG HOO G 'tctis B dzj dzdzv W j to B,
f° Hod ik Ils dzd g ‘ffHls'jsdsotmlstsets Cdh jydzd S O +
otsHAdEt fHtodL sitsH diflssh CtsH Y j dadaw ¢ j dzjS lsla] Upcftsh
Cdh j ybzp & O st sz’ fydzd 7 [180k 7 dzd dz

1 OCIH@dW j Sy W LOLadyo?2 (tsyddO' Is!
B S iZEUSE | Ldstdoz0 ' Sl e sz
s ¢ OdB]fogilisd3O®' L HOIdz fls! fsHESEs Olsd € Ols
sz o] dO YjithtdgoyjBOoW Mdv § Ofde
9 HBEZ9 O Is! W fjodzjnYws'oW H az® C lsijisteH 8 7 C o fg tz

-

==



67

Bd3tse ' todz' Mls! ftosH o Y gzddtzy o f @tzyge®lz H 202 ©
hsO®R 9. uvOSEYBIOR Is{ wEHCHI fidsykzs s L dzO Y«
fig Cfylzs o 6B zteh Isd detso 57 ) CdMmdzslsd, L @&PY dzlf
BOCIjtdydHdz Mils: *  [ijoktsly GeRididf todzjs stdds ds
W4 ted3d dzlsd, hts tok2 dkz¥ Is "Bz dets e dzsB 2 dz' d
HEf SAiBOG O’ dg' s ted dgz MB BC Isj to' v 5 dztf W G s t
wed?2 ° BjL Ibtét fpdzOBdzj dd?2 yJ tcfl10q. dzd L ¢

v f Olstse j daj L OdzOj tetsB dzd ~ tdaW J Syt o2
BOCIsjtc' Odf'dazhr ddOsCsif Oded dzd 2 tsBe fra@iilgd fdas H
odH"  dvels: mw, MET HHEBPo JeEzBJh EisddBSo 5 On o St
ftesHEZC ¢ Is'd Badefoide$ dzgagilistoxin (BFT), w € d2 * syd dzf
B sOdzs f toisdgty @) Wi dzv todetss o OcG 58 d2jOdsdls Da3d
Bsy z1s fesHEzS o OlsSd s IsltdfdJ das@isGdzl&ds H o G
G J dzOlfed, bft2 [191]. [ dzls j etslstsC Mddz k2 dzlz’ ¢ dz'

if'sjd Oz degd B Sz sddz@Osd ¢ §slsj da
odf OHE eSS 5%  YOdals sistsl§ fis® disd o  H ' dzv
fOy' “dals' e L dWjCy' wd&kd dzjejdz o,' Ct

J dzls § esIsts$ ) dBddragilis, B8 dgw Is dizj dz' E H'Ij2 dtsd
st Oy HO8 Is! dz@ rHe's@trfad) .dgjl d3j dz", € dz' dz' 1

e HYOls! , hts Hts 20% dz¢ H ! Soisl o3z By Yotz
Jdzsj eslstsCMde jJakdzedr NSO o |
J " dzh iz’ weAsjRdz B Z dzts o d B.o flagiltzt, d to &5 5 dzw

CoteBlsC sdzOdzys e 59 ‘s [ q §todz & dn dzehsiepdtadirisizs ¢ |
o dtotsB dzj dzdzy dz' BB QQJIls @ B SEERSEEO IsOC Y W
MddzalsjL ydlstsC' dz 9. 1 OoHWwWCd vy lasddigw ‘o dzGnlsC
ftetsylJ MJB. fragiiszgle stcts ¢ Iz ¥ Is Hsdz® desodnm dz' €
LOrnotste® 9 Odzr Gdu gl § O W WHdzd?2 odtcOL € ts¢
SstotsdfOsy J dzls j toj Misd3s H dzW B zHi#sTh gzugddfy (¢ HaZvis Is d y
d W J ¢ toipflsB.dzagilis o diLdzd@ g s MIHP B dee dz' ykzo Ols d

BOCIsg € dh j 198 C 2 |



68

I syjodHu!, h sy Bls Isffagilis W el Halzdhds® B
dzj sH dzts L dzOy dzd ~ fdlsOdz . J Hd&OC dzd L Odz
Hisfd' HYGedes OUBE ek 190 HEesfsdsclsd f§od d
MCEz@d S L OF plsfcs o Odz

U t©Odzdz' = HBMdz HY ] tedzsl ff BE OB Qlzldy WSS
ud fBEfragilis, MEdY ¥ Is' L o dlsS 2 u'OGls detd ts dzfy dzhy i
B. fragiis 3" j2 o' Hiklsdy 5% M tEoevs ¥ dzts sy ts
Stcd Odets @ j daj L 2 CD4u-C Bz g Pelapdzd2 s L Odzj Y dls! o
fso jtcrndsj oSG ¢ BORSHE Qted Hise ' WL Odz® L G
5COdd dizP)u (2 L OtetsH C ' oY whpdde jiglsudzjL @l dz €'
jf 5§ &z Odz qUsdd = CHdg dendiaiz (D @ s ,dzsB it S t
o ' H ik BdEadilis ' 1 OdzOdzh fj ted j dztlf jstif ‘akw (T h) vk
dd des Miskostj dd2 o -GefsfdCt Husol'
o dded € dzj dzdz? &3 Odzj toc[19%.dzed = L OR o st 9 Odg

| StekOd dzd2 B Od&OdN df di' IsjdWEOMHs(ts tidiad '3
Csdzls tots dz¥ ‘50 VB ddRD GO Ed e | ¢ 2 devds daafddzd o T
razv " Histed B3¢ d ¢ tsdi3j sdisdd@ fBgdi§lsjhda dd dd
fsoddzdz® odB' GCots L' L dzOs Olsd
B CesscOd L& o, O ISOCYIcEy dzeuB it
dzj " C ' Rtz dndf s ' Sl M dpdf T sat] dzds' CtetsB ' slsd.
¢ jOdZoxp3 G 6O o Oy dAfpirs W DS sdy' Obklst' &k d
stdzj tOdsdsmis’ Hts H'‘ kdydds Odlsa] dsidl
ftod ¢ dz' "ydploaldelzts " H "o @ f EHfiMHCOTe 5E 5 L Of Odzj dzdaw
C'dz C" Mt " T egEPldESMis! ftodcdz ykzoe Ols(
BjLY ds®dedeise dzj dzd 7 Odzls d B ' tHsyf OdsE agF gz :
B C e fstsdv dzdz oL o dls ® Hregs[196 BIBS ) | wmotigfis C
BOd&OdN o FEfddey's’ &Bsyj BlRlsd o' Hdso dz
ydrh ko Otdd s Kzj)® v dgdBfiddbR@rifigrantis@e s,
hts' dz " Hdodats, tsydh jhoLftD EBOHAGNE dz'1 dd dp S
H 1S OCIsd ¥ tztf ¢ ' i Qldgddzda"oxp3” Tr egs toj G Iz



69

o' L dzgsdzOdz’ Isdz’ mls tcjLjtcoklz | g A o MJjdccj H
Bdzw hws€o',ff dzd & O6 Is+  dzO , b ‘d H lef oAk fadgfid] sdyls O
SO dO LB dz'-1 g .dede's s Bz e dBekpEjreg®J 'dgH Z2C 59 O
3" CtotsB ' tSIstssC k5 afEd € O dzj sB R " HAZO H dzw
® ' HtsB tc O IsB GazO dzf* B n J AN Jj WEBtc O T rue
mMdde " tsL 2. v Cdh jyded Sz Mmdzso dzO ¥ Iz dz€
fsmMdzOBdisd OCIsdedz Mis! Th1l7, Isdd MOdRdd
Pz dzd S dzlz dzj B O Odzts {83 1290 § O dzj dzdzv

MBEYO jWiCSkttd Sd Isddzd T MM 21§ tstndsw
CdhCsodnrn 1 dizWJEdgy28 d totsB dzj dzdzy dz) 2 1O s ¥ o ¢
J ' Isjdz Odz' dzd = @dz' 5otz § toijptsaills - H S 1
fsL OCdz' Isd dedzd =0 tfdads Sls @ Czs p  Btg toLlzasd ©HAR @ fdzc
LORotstc® olDdzdBY 54 B Oodzj dzgdr 3" CtotsW dzsted )
o zOMdz' 2 f dzOMmMisddzy' MdzdL s’ tsBtdtsds d f
Cdz' sddz, O dztse' HEsMdz HY j dzdg? o € Quums lds'ls (
LisCto] BOSHPdedzg dzbizd Is € s s H 'toHsdzeE €8O CAsty asied =2
¢ dz' Isd dz. ste'" @3 L On dMmdats”’ tc ts dz' Th17 s C
f Otsdzse ' YydzO tetsdzr fted L Of Odzj dadz® Scg[ M j Y
ftoeslsdL Qf@dsWdedizj i3 Th lg' R thtejaxf HsCise L OR
11, "R dz#g 4® dqtcOL C s d2 Chsgtt tisdzO. ruostshidts Bd3'
o' H' @ @pdizdsdsdz F totsL o dls Stizc ssY L Q@ 'dds dadzac
e OX y 8OCY tod ¢ @z hl-dzdz T-h @z7 Is d dz¢ dI'r ledzO d3d
LOf sB' GOt Is! L ©tf Oazd dzg B L Or o BB 9 Odz
dCMmY j tod d3j dzls O d20GRPY. BsH | dzv A

[So jJHjdssRfMsE dy' v Cdh o’ & St
Cdz' sddzOdzd T &zOmMdz T rdeOfiplsd dzy’ MdzdL'se ts
P BBse " tedets, ot daf?d @Rz dalz® j Bigfdzr WiEsolzj tdO@z MY tcd
Hts Of Odz! dzd - L OR o sSGOEH2DG? FPChsyded® ' HIs
d MY Jted d3j dzls Odz W tefgtstaly i et dz HT) higfiEs @A dHO
LS g s GdeQ H | dzdplsdsW 2@ o ' 5B OC IsH] {CF B) ,dzj Odz



70

L Od®idE®' H -MdREZOd' L QW' IL-2 30 wlSlstesyj dzdz”
Th17 MmMkzftese SHY ko Crampdiw j o B dzids -8 graiafiAf dgu ( T
we'  fsH' dwsls! Cd Isddzd-b [ROSIL7 u @&Od dy d ugt
B sOBd YydzO OCIsdo dz fls" fi) lSSysiRias 828 te tsigls C e
dzs H]2 LOdzg ydIls! 9 '.H U A[tethLtafizjodafdadzw ¢ tc O d;
HiMwisddz skkw sdi' €dzetsz CL Eiflsdz h o BAP dz dzd |
Cdh judedS® BjLYMjBYHAdE 8 GRBKEYYa Ow®Fj tsd
oCdz¢ yO' B' d2h  dzdL’ SH2 Bb k! Mis o GlpgsB g B
LifjtejlstcOo dzv o Oz fsdz MOZOtedHd, MHOC:"
B Ctese' RaEECdEsls S s ddhdzy g d 6 dgdyizs fsr 5(
' L dats d3ChyiERIs Qs 5B dzd & 2 ' dprucis@dizj ¥ d s+ d 5L H
ded L + Qodightsigs dz' IsC so dquizydes L dzedy E2° BOGOIsM
1 028" dfftsh qtcj dzad i3 1 tc =g ACOBOLRP te piifize § = 9 5 d
Cdh jyded € iz ‘ Oyj s0Ols, flotsf Ose@islze Is! frp
odStstedfmissobkyls: Mw jf ' Isjd Od dzed B3 S ' Is
Ly SH d&vs ydhe @dz vk sik' &jlkOstsd Isd
iWiCl w¢ dz0 jf'Isjd Od dz , [RO®ZE. dzO ' ¢

I EsdOotss]" sdgOls Myedwy 15O dz' st lizs iy & 15 o3
Cdh jydedSkz L O tcOR kzdztstS ¢ @&\’ Isid dirs jod@odeavms ' dids:
OB fsj oy 1€ dzb s dedzgz o ez lste’ h dz¢ M dGPE&MBd b By
ftcdotsHdls! HiS L d3gd dzh j dzdzw tets LY d ts §3)z ts fiflstO
Cgh jydzdSO. v " GRRA3W todi j WESY g lss di O dzdz'
LONotstes 0 Odz' , kOC R OMISEO S s dr' ditz, dzdz0 tc ot gl
B dzt 2@ IsJtc@ B3 & Bisecs of dzdokz dzO tots
Cdz' Isdedsj dzh ' ftesL Of Oz ded2 W j deslsdf O
Cgh jydzdSk LO HBfshscess &jnod L& o,
¢' Mistdalg wpj | GRREMA o Hitse ' Hdets,B tdase dloylzls dz
BOCIjt' 2 ' Mftedy' twoLodlsClk Istdyj tcOdzs
sdosbaty ' BzdsdsHEZA ¥ 4OS HEfs&ESdY |s' dy



71

oOydzdoddz BI~Od LB ' HIstedBEd Cdh s
mMdMmisj dgdzd disd L O O dz' dEfRaTd08L. Or o tstc¥ 9 O dzdz" o3

L Is ts 2 N d Y Of B.o fragilsRisS MY o W ‘Mz dz' dz
fsdz MOROBEY deg ¢ fiy C(FEEPEZIH O Is! v L Ctsd3B ' d
(PS)," Hts MC dzOH E ®Edsjckz daCh sHEde' M- O H 2
"3z dzts d3ts H dz diz® fy Is{d Nt igldfW tadedzOdedzt Gtz sMisOL
[209]. 1 OCIsj W EMYf toj MEELIOR P DA Is o' H Cwd Is
dzO { tc d SdeOHS ¢ | Hetiedbdgter hepaticys L Qo HW Cd {flcsH L
CDA's-C dz' Isd dz@ ageff ¢ dz' o jredgdzsz C -4 7" S b € s d di3d
Cdz' Isd dzOd3d .H Y pdzdzt BMddef ¢ OL O dzts, hofte b JigAs dzts
HdMB OzOdzMtsd3 ' € totsW dzts 6 dzHBzA Gzl | tdatsC Herts[dls dpi4
OCIsde z¥ yq Istd @ iz C s Holp3 ' 2 ldas o M ls 5 A3z cgh jn
LB dz hie'd cdem yiz®OIstlz Mis! yJ ted Llikeiedj cyde@ d® Stdd
(TLR2) LO HBft®sets® PSA. 1" ' Hffts ' Hdzs,
HiW' ydlbsddns &dhj2 9" H JSMY]tedd3j dals Odz
lfjtehj Bhkdts {BAOBQPHE, Yo m@xp3 dregs, vz z ¢ -
J Sy toj fifzATBase GDBY o dz¥ H i)' CuebrdR'dCPAD]. ' &£ yls
ftotsL Of Odz! dzd ~ ' foslsdL Of Odz' dzd ~ JWwJe
o' HA3 dzdzsilsw d3d o ( 8@ sdnEzd dzis§ O’ US@GE'dZs dzy
Ud 6o d'dz dzOw o9 dz' Mmilst  dglsoge] k@ figds dio tCEHIS wWedpdQ@ dzls
Yyd 2 kdz COdzr dzd? L mddIsigd nBted o JB@zd ¢ Ols-d H
Cdz' sdstfis@Ztse s OCIsd o Ous dz' ISTLdRR R gfdafils HaD 4
tesL o dIs CClzdz" Trfaty| ¢ dz' W Hzeda§ s O BJjLYBM] tc
fMilsd i3z dzt 9 O dzdzw -12f IENSHRBOT W'deo OYL ° Thil, jMmB ® dz
¢ dndpBizeaz y dists dzj [Q1d]dz

1 OMmissmMikzeo Odzdz?y Odzlsde " sIsd&¢ ' 9 Hftod &' €k
tesL 0 flsfe OdzZOdzmlz |, deshcss W s s dzts o f dzd 0 O
B CtesB "' Isd 2O ' Bzdedzz o  Hfts9 ' HI . A
Cdh jyded € B OB I®§ GE 20]i, PWYaeruginosa, Staphyloccocus aureus,



72
Enterococcusspp. * Klebisiella s pp . ,&3sY &lIs! ftcdL o j Misd

“dg j Sy 2dzd R [P o sies o Odz
v ftcse jHJjded R Hitsfydz' H Y j dzdg™ A o YJ dz

tdL Sk tesLodlsSk dyjdidn MEd zj 2dzj tstezP Is @& ¢
OdzZsde’ SEdEOBIBI" j 2 B zezsdo ¥ dzdz] dzolzts € o s 0
dzj L OB Otetsdd ff ' e | zOt3tsp degiizezvz] dzts ' CtestsiB
ydr HBMdz' HY j dz'h 59 dj"fe' drjjddr Ofdme txif) o * dsdz' IsScfia
CSLfZOs IS¢ [lw BOCKjt' 2 WIBjY,THEBEE]OO
o do "' dz dzl dadzy dFHi s e d &z’ s dzO B k2 9 dzOMd
MizdL so s’ [SGdE@EESd . d ' HkCEk® ode ' d dzj
Cdh S Bz dr v Ys@ 5 WEED sts tc yg TdzdbS O's ¢ tc O dz
LS MisS otz wBsL Sk PC tedsdn ' H todhj XS t€ izt Octzd
B h j2 Odzlsd B’ tslsd S Odig BBOYIsj o'dQd dZp Oz
fjtej " CSHY Ok OcteOdkdsydlstsL z. L'  d&dh "
fj § fdsfipBlz CF sz € ° flsidz' ezj HiswsWdz Co' HOY"
L 3j dzh o Oda@figslz ' CtesB ' 5O GO 9 0Oy dzd o
jLismMjtejHdy 5 of dzd o OF  dodzjdE® A< *HOdzdCR'  fnlsdzw
CodeWvjdgdy ¢ f L dd3d3 My fmMdmsd [ 2

Il HOdzd?2 yOfm udmdzj dzdz'dzmistsiizde'Oulng j dzdzts
Otcylzo Odzdzy Mddz' dets o f dzd o O dz0 M¢ dzOH
dzy g o s Bz fetOR @' Efelg IsHz 3§ s OB tsdz' ydzd n  tetsL d
d dzd € dffj teimmtish | dz' Bj s OB sdll.ydedr ftotsyj m' o

{Hdd B slaj dy' 2ddr B s Gps jodizs tedrp s is
ftoed?2td3 { tgtses Btisldsd € "dgp Facdss e’y OdffAc'ds o9 j H j d
OHjSCoOldedn MY 'tcdfWEtsiiswe' Hdzso dzj dilzs] Otgls &t
9" HL dzO@tpd I8d dz h ' Mils! HtesB ' BISdSC' 9 o tsMdets
tc s H.tctobacillus' Bifidobacterium [ HLABD Csfls O dzdd y j2dB teotfCe
"degh 2 Ctsdayj fy' o ofdzdoz d2O o3 CtesB' Bls
MisydoOdedz" §jodedt - @efizs 6B tc @lss dolf s dzgztz

o)

-

© ¢ 11



73
Cstedmdzd~r B OCIsjte’ 2, we o Mmet¥ dWj,tcc
dz' f ° & dzdg? 'daizlis @216, PUS].

Akkermansia muciniphildd o dH ctcOddzj ¢ Olsd o dzd - , fr
dzj ez rn sd3d rz s adigtdptissyedss L tso Odz! dzgd d&3d € ° dzyWw
L ZO2 ydmdzj dz' h iz Ce®B8Isple” 2 C & 05EHC @ ' H
LOcO& digs C sfls), B O&F@E®HCIsjtedL s Is: w(
dz¢t Hi! Sl s Odz' L d3 . MdskzBz ¢ B OzizDis Y toisk
Flstso Mis® B0 d MYy 2'Mdzr O d d3j s OB s dz' W&k psd@&C
LO ©Onlzdzts$¢ L B ' dzff Otz MY tots B IO wlalf didmh Is + mw
N e@®EOd tj L dmisj dzisdz’ fiylsizdy sy nesthfip’) d@figlisdz’ dflzj, u
f " Hp'dlezCighv YR O’ * etso,j HipEEECIniphiladzsy § MY tod
L Ol * H My JdydWw ' ™ ydzd n B3 sOB sdz' ydzad = IS
WOCIkstwfia Sk, diAsodzf L 'OUxf o3 ' o dzj RBuQ SO dzts dz
o duzyp dets M ts 9 9 j Hjmdrdzmuciniplfla © * Hdiztse O jiztzH 56 J dac
odtesBdzd ylsoats Odzlsd diz'f ¢ tatizef dRFEzH £ ¢ § tedep * @ ( t
mMfJydlfr y B ' Bdzse' ydzts Ot tis 1l & giaffzh s ¢ @tetad BHH' *
Sz dzf B OIELIOH Oelz2 ds O o © ggtsdends ¢ j dzdzj o ( te
CdhCtsodrn T ptErIsd!, EZMOMGEczdzw y' G dzs € 1
Wk dSoyf hj yRd MO dzY ¢ &fcrsHdf & gzt Isdf ' 21 ('GRPL P
[219. w5 3 IsOB tsdz' Is dts o Gs X uiipdeidsd, tc s i3z detz d3ts H |
 MmMdzdL tse " 2 GBtdpstdzylt Gph 4 ddE€pPyj tflstste,
43)° Mmftdwels! o' Hdso d2f|dede’ oy fstES iy o d 5"
OdzOz'taOL Ed pu f totsH j d3ts dilstds iz alzg 4540 Bnisicikiphslg
gl lsy JjOMftejm' ¥ § tddmoedzdwLd@sdzd7~5 OL G jdgiZ dac
[221].

A" COaddz " AssWiniphil@S lsQls dz@sdzseo dIsd § ¢
My JydW ' ydedr Odzlsd BILBcts® dzf DUy PlsdH da® O
o' Lded = sNODOFtE Rgj {f.ld et o 3y ° Ists2 AL ¥OOCHOR z d
L O dziz yg ‘dzdizf)Amec_1100 B ©OC Is j to* My J ydWw ® ydets® oL
BsHEESJh Csod?2 ctsd3j sMisOL s @223 ts O ts tizls ¢



74
Amuc_ 1100 LOIsdzd?2 LOdzdh OldMm! &k MmMlsOB " dz

A. mucinipla M tcd w dzO L dzd 3 4 dzdzt v 2 ts dedfiplsi2e d o
stcdcdz yjteduj d&3" dzj L © Oy O yd d&O Isj, >
[223).

wdzh d 2 omy j Sls Mlssmiz' s+ Mmw o dL dzOYJ
9 OdzS s 3" A.dnuztdnipidalz f tod Mis ' dz s tsdgls o ¢ 3" fzds H
BOCIsj to' sAfisf' U of ft®9 j Hj ded " HEMdz' H Y j dadaV =
toj L dMmlis | dzlstdAisth)fsj f mdEH dzd » OdzlsdB " BIsd $25) ' L

s 0Cdds WY daxidgphiladztsy j ttsL cdzW HOIsdmw w¢
Isj e Of * ° L OF © tizls Sz '® jlzy R T o Stcé 9 O dz L fft
BOtdztV iz dzC y&S dh j Qe S O [ 2

2) BHdddE Yy ¢0sdds ftcj HMIsOo iz € HBBEESEH
dzd Is YOGS |5 (SEB, hotdf dz¢f B @20 dzlstse j dzj L sO WE
MdMmis B3d ccbMifsdgPtonj cdzj dzls & Ctosstcr @de? L
ftcdH OB BCsted BROUIRj toj so stes * s+ Mmw ) f dzOL «
Jdzs jtesydlskz B L WOCIsdydzts g tso fiidss LdEdize 2 $ dB
~FOLVYgdZOH L OL dzOydliIsd, SPB dzif el & toitzllf jof lsketay dz
h' dz! detsmls® f izOL &30 Is d Yy dzts 82 OdgfF BeiAs @zaizd  jydpls,
dbCddetso O fsdz' BjtedL OY' v o9ddedC O dzO OFf
ftodC tc' fBdDCdegmtc hofE OL ZOC logf»d dzz € dz' Isd dedzz o,
fsH' Bdzz Hts ' dzZH DB 59 Ofdzsddge *sdzaE@EE C 1SSO0'C Y
Escherichia colis @amonella typhimuriunj227]. SFBL H Ols dz' ff ted € to" t
dzi Is" dz2 €d HB Jdksijttsydl' s Cdhjydds< O,
Cdz' Isd dzd , ¢ jSddef Asfftiie ' Vs 2 s&z0dgh s H dzlz
1 j2jtese Bdzw h € ddz©' Mmspwj B z o WOBdftsy o BdiZiz¢
ftej HMIsOo dzd C OB yY! ses tesHE E Sdhjyded¢
md Sty VisdldmsMd ydw * ydad ~SFBEISOEE] 3 HBEBG 5,
off dzdo O (zOtcjot5j P i tsis &GO4 +T-Bzj Gzt gitpd(Th2, Thi7
Cdz' lsqpacj € Mifstcp g O dAft Y dets 6 5 RIOBTQISjicD] tets o
Bdvh S@RCctmLd sefzzIstc’ " dz s f ' Isj dz', Od¥ tzhzd Ezj fip



75

UUTAQRsOBICRtcj yjtilssted, O kOStyTGERILAD " Iz°
IL-6, IL -23[228-231].

wzH Ig € WTh17 SFB f so ' W L OdzO L i3z G RigdstOts B
' Hodh j dats® Mis' 2¢C" MIY®Is s dzds=RYts dzj 0z26 Y 6
ledf2mMC O 2, ol skdagde®ls ,f@God MiLOdad@~ d )
ofdzdotsds | L22, COdesdz’ ydzsegts ydbsts€ ® dzlz
Odzls d 3" C tetse dzdf As o Jff tols[cp HO'® ds dzO J q thoqz& @' Us @
h Is O d3® @drodentiums @. coli[232] . v OC sy SHABfzsdzd s@d)lsw
" He 6NjjCdny tathplzrj C ez [1 & 11 C dapdflalz’ @) dz
Cdh j Wdzdektf dzd 9 O zO0 ¢ dz' C L d dyyjasq dzdzv j € jmndgl
WEC L ddBMl-6 @dSts dff tfd tHdf@rudzilz © dze ' B 2z 9 O dzdzv
Yz tstc' Giaigddils [ 59 j H SE &O o4 g 9 ydldd 2Is j Is
f sfmd dzj dzj o d tots B &z patzdzv dz® dgdfhdz BRBEKgEl | | U, Re

ReglkC bz jf3Fjd ° [ 2
U s 3l ,L Mez dsde'do datg ,dzdz  d3tsdggj ~C Arddzv LtedgzdSFBa L O
' Bz dzdzs s fd Mls § ditds s yorsde®distzvil alzts dzts T 5O

csmMf sHQEEW Mzo Olsd oo BOC Y o dzd dzO L

1dz0 y dzlz Y O firds @ Uiz g 1 L OGOdz dzts'dls" ®' ¢
Cdh j yipf €zOH O s B @0stimjp & dzO fr) Kiyad &/ (Clostridium
Coccoides group Clostridium leptum group . lteJ HMIsOo dzd & d
o' H' eBQlsh Odz ddr’ Holdstelzfteizigf R I O sy dz d3' € oW
Yd ted L o LLO" 'iitrM g €3 dBRAdststc ® O dz'fBaf F ugtkents ty d
WizdQ ' ¢ siisizifQdd s j L § jd3 BstOs sz’ o tzB Sotsaztz dzts y d |
hdzw S sd3 o do ' dizOdzlzdzdeC HPlslzyj otsets . otk BT B
sfrs LsCtt]jBBO BEZISqtcOIls, ‘ ity 9a0O0ydzddz H
BO o0y dzdeod?2 of dzde dedL BE® GO BREES K YcC
oz C sz 95% BllsdtcOdizs c | aaflad =g dzj sifiESddds] jto!
o dzOMdz' Hi5C N o deu'ME (dEARN detOlap @ 235). 2

vOC 5y deedldsls o fdd@ o O ME E e d v " dzj SWCdzC o j dz
' dz6 ' B'MistsdzH JGO WY JOIE @O dz ¢ hIEFBYy " "8 fted o tsSH



76

L dzd ¥ § dzdz" dEMyejm” feBL GPOoz HAf § " Ry
ftoslsdL®dDY OgzEdzSC 0o 5, d Clastridaumdodcoideds @lostridium
leptum L H Ols dz' L 'deCGogdfels d ®° & jlztec ' Y dgS o " QigHAdy o
COljntadOds iz ydMmdz'lz’ dzte ts @ DR wAAGa] g y.dzd ¢
hts Mftedw ' Hdgso dzj dzgdzt cEBd3d BMisOLEZ SO
Il dmsCd?2 to' o J dzlostridiglds@B ts fzis iiztsdz’ L O '8 s dpds dzf
Cdadgd CHOtS L o S dzW i tcd 1] & Mmisd@ddiizg@:h IdszO * d3lz dz
fMdMmisj iz ¢ s Clashidiadzts " Anftf dets],w $ds-Qeds' L 1o g dsoke
by yj flsteetc®) " Isj dz' Odauyd=" Hde' didWjtsdeodlgAfipj &te
ISOC sy of dzg b @ h gaiadzy M CDS €D8wUalz™ I3 diatizy H (s
CD8 o -Wwb s tsasfighsd ) ydzd 86 [ b2 d 30 dz' o' H § dztsfl
9 Is ts tc d dzdz’ )y B9 ydz C dfmdzsidd IsH B t©jdz A el 2 &
Codg' syls 1 tetsL § difefs dfE ¢ © @ OAL-7 M Ctoj Ists
d§ " sjdz Odz' ded di3d ¢ dz' Isd dzOd3q, W3S Ny @ADIs
f s jtcPRUgegd & sto' & o Odml sted3ze yd2 W OC
Misd Bz dzt 9 Ols d totisa A IsEd® N gDt Hdz € B287P dzdzws OK ¢§
Clostridium spp. ¢ dzOmiIs¥iMels @V yJ teJ L J Mty m" Is te
W OC Is Bagp3+ ' dzHzE2 AsdzO € s d 17 daddO mds d2y ' s BS=dd? § y
CD4+ TregC dz' Isd dp," HYW €. O¥ Is! 090" ditr| dedzts ditzts dd ts 3,
f teodd&z oyud Of Oddp @edef ted ™ ¥ yd §° Histeddy' d Istsc
Cdhj y@@sss2s . 2zJ ©Hd]E o Oy dd oCipsyidith&epls s o3
LHOdeted W Isd § " Hotgjhfj dd@zd3O Gthfided » BJ lsOdz
(fJTtP, IsO8tygzdo Olsd dzOregieEa dsdledas ¢  Thlded ¥ J
OC ZhpaOIsd-b BGF " dzH s dzjHOds S 6 3 dz®L 2 (| DO)
Cdz' sddzOr bsoffistsdodE€dh ©@d' dzgddz Hdzvw s s H Bt
OH Of & d tdaizdzis & @5 tz MO | y {240524)].

v A3z, sy dzd o 5, L OMmis 5 Mz o Clazuaium spp. W € |
CAzOMmlsj " IY HEY Bdstsy j o fod@Poderisod”  d¥@BS Hslisdedy
WL tsdizs 6 B lead B ts ds'Oy df dglis dzaehd" § uded B B dzd .



77

v OC 5y BsaBHRBIJEH d'dg L smdzsodzd = o Jtotss
¢ dh j ydai CHaecalibacterium prausnitziic tc O3 sL dilsd o dz' |,
f Odzd yS stf sH' B dzg' , dziy MY tstc s@xdz® jsitsts B dg’’ * IStO:
BOCKk,jtel CStesB ' Isd ¢ duy Qisded ¢ OL ddge dadilis]dj ¢ ts
LOf Odzj dzdz" L O tc OQ@QLlsaENBapRizsd dz te © atadif§, | IsBp O
IL-12 fsCtcOn j dzdgv -t [ dolisazvddf| mpts d@Rlzs o 24 J to da
F. prausnitziif s d d&zrO'talzl teW Iz dz¢ y ' © mMzdL so ts° tsB t
otf dzd alZ®f 5C e Oh f Rttp® y | 8 flevstdalffifislz § 5o 't Odz
J S tcjsh'mded = B ' dz€ 54324 M s dzlz (B lekscitEi,
of dzqelz®@ W' L' Bdztsg ' Cdh jydzed ¢ © yJjtej fi
MizdL secfls COdz' 9 Of " HsEIFdEsE e OH Y 59 ' H dZ f tots
sdtffg] CtcJiEtStdalzlslkef dz ¢ dM € s Sz d ' IsjLde Ols dz'
W cdjedfslsdzz tz'Bde Bz o QHsjdv C o §lsf dBE S SRS O
Emy " hdets € 5dz€ k'tedzhodPpdgtfic sstcc Odz' L 3Oz -Is ©
OyJj Isddze dzswX RO | o dEtstcdMissolzo Olsd Mw
L Cofdzgztizy s C tsezy g deds’ W € § " 5 DRARKP dz

[ s dz' H YqpelzBies et al.(2012)f tesH | d3s dzMmistc iz 8 O dzd
F. prausnitzi e d S sted mMistsa z9o Ols d Bzyd dz OB 8¢ i
Mk e MistcilOd@S tcj SatadhialS@lEbdadtal. (2015) #2086 d, HSo
h s BEYdddilz das* Mis y' st d42d6147.0 Cdh j ydad &

F. prausnitziiH z yyjz Is datfo € d fgdz'tzaBE€ » ztflste ts Is d fmdstsy tis d
dzd L C sd3zL Oc ' totEidf s RBS G 58 tff § LcQEdgatn)s ¢ sS85 o
249]. |t OH ' ‘ dzlse {Sdddirpde dzy Is'o @d&izf @O dz¥v & tc fifplkz
3" € stz O dzj 2 O L o s thidzdL B Gdzsda(.
CdNhj udgBl. v 0C sy y' B OMY gets | L Gz’ G df ) dz
OdzOdz' dz, ydmlilsj = dscd fi3g s &dly odzsIOPhqE " jeief Tias W O ¢
(B " tsilsd dz, dz'WaAsyirfods,, f Odzls tsls,jlodzGisl;” dafd Be=iWHAB® ofry
BJ MYy jtoj ydets, otff dzd g282]. dz2O Lo dIstsE 171 s

F. prausnitzii® dzH 2tz H 2 © ) d=mgfC" driB-10 o Cdz' Isc
BOCttsW O On Mdzd Lhitdsond 'tc d BB s RE X JS,0 s Ul tc joLS



78

f tod G dizdays tiBj dzdzv  totsL Of O ddFNz TNF-b) dlists Cls @iz’ 19|
12" " H¥d0Of dFoqesdeys dz' Bdipdzd L so ' [253|5B 5 dz

w, Bsy dzd o 5, Fo dr&usntzdth Is P tzdzl dfGedztlzisG df ¢
BEIZHJ f tcd o @Hed Iy M H dzdzw C' dz CsMmisf ted B Is ¥ O3
o' Hdzso dzj dgdzt 3 StetsB' SIsd Cdh jydedc O, hts
dz® H s tsaz¥ H d dz] .

{84, LdzOyded?2 ° dzif p tq j itk shBdigataPlds o O
LA dz Sdh C o tsclsd d3 dfiAatisstds jcdfdidz " Idadpts fdagiis |
L HOls detisffdg ‘'ddefGdz' dz' Ctotststec Odz' L &3 © " Headh kze
5O dzo OL * °  Ohiff® RBsdRjidz dzs ¢ € s dsS 1B tie it dhzaigw
Cdh j ydisfiSs@® B sdz' Isd, o dtotsB dzj dee" SOz Y B 2 g
" RBzdedzd R 6 j OCYy 2 © sofu ftod twsLodlsSkz t



79
tfrrwf 2
fovrtwoh RE s fr R feofwrrpryic

211 OGOl dz' HEfHEMBEBHd O ~ 5§ B tokdzstk

[ sydz" HY j dedev ftetso § HJ da ZzO 120 hEtC
1201 50 dz@ BBOAC Isj to' dstHzts ¢ A3ty dizfs Salzj ddyj tdsiftm) dzitH *© dz
B CtotsB ' Bdztse ' ydzts’ d2Osctasts O IsHs jots Y O 9 dpt@Yts to
Edz' o jtecmdlsinrlslz t @ 0OBO&UOO0 71416 f dejsldaf § dzdizy to
LB dz btcOdmMStedflssdizz ¢ jdz © ' dBzdadets™ o9 H
d Sy Jted d3sj dals Odz! dats’ f Olssdzse '~ . BPtcds sk B dR
sSlsted 30 dz" § da’ H daf € 1O sB ' ' H dz0 dzdz" o4jlsjted
cl ' tditsH | dzsfiyfj twed. Mep Cdiz' dzO(IsSd @ t©Q)dzle' d dg)o, O tolsfteiz
fjtojH YOl Ctsds HtsfMdz HY jdadzy. | fp'd d3ists if @
fjt' BH Z o' 9 0Otc' ° 10 Bte’ L CSsets. HEpEEQ
fjtcjBlzoOdzd Hted Isj BPRAtcOMsEic’ o  teasls R
sfme ' Isdzj dzdgw ff tc  -0(1L3-0 G5, dzts1o SafzdzH diaf 37 H tsMis iz
s ' W L B d3JHJYds' dsdsd r1uv ¢
Zdz' o j 8fhd E3jols HL G tclz H2G49 tc . )Is Qaldis o d dzO, h s Ht
ftotso J H j dg L HBIted B3Odzdz" 3 BMmdeso dzd =~ f 5d
odSstcdMisOdzdzy &3 J S MY J tod d3gd dzls Odz! dzd ~ Iso Ot
LStO® dzgd ~ 753 9'H 12 Mmjtefdw 1997t. ,
~ntciBjlsdzdr Iso Ofgftlgp IS Mwo JiEdgMcd jJ S MY J tod o
dZzOokzC s dna LOHOYy (Strasbourg, 18. 1 11 .1
01.11.200Gs . cltes LOAtsH 5 fHOd sz &
dstcds tesBtslsd L oadStstedMlsOdadaw &3 j S jtod o3
T ALV ¢l s LOnRdMmls soeOteddz 9 H Y BStMmistsC

voOtcddz LoOYEZzoaOdzd Hts isHj dz¥ 0 Odadzy
o' sets jJEMfjteddzd dzlskz. |1 MisOdzdz 2 H J dz



80

Y, Y dzOMmsB D desd s sHdpzd L L 1 Q) 1] Jtotef jdFy lelsi
nizstctsW stedstsds L Hislsted d3Odedey a3 e dzydf ' o

ltcd ttsL Isd dzg oz yoOodzd H® dzwdz€d € dzlzs
&z IWtsokLdzd O CdhCwseoad?2 od Mls Hdzv i
Y BH &GO L ydr BsHJdzj?2 daj Bts Y J B dzdz"fd3 {
dz¢ H! €87 rRottetsBd ' &BO' Mot dajHBdz ¢ d
9' HSBtWOY Olsd o0y dzd o "Bz dets dzts ¢ ¢ ydz' a3’
11s [ dz¢g Hddz]. s OCtsy BsH § d& HiSL 9 5
ftedudde tamubsdthOglH fiips @daB'ddntsEl dzsted S dh
o ddzed ¢ O Is | zOf tod ¢ dzOH , ) tcjLEzdz sOIs'
ftcj f OtcOIls’ o .

L L 906w.L Coz€ldem gzdodg[,h jd3d BB Odzd o O0dzl sd3
MOz wBEdgHdztE B89 Odzs Bz L Of Odzj dzdz’ Cdh J ydzd ¢
odoqdlsfzsj » Odz' L dzgd oLO" diBsH "’ MOdz' dstsdzd dz
Cdh jyddsco, wg Mz tcsosH Y 28 IsiddfE 1B d5'dadets
SipA, SopB, SopRE, WEE g 58 yJ e lz, L HOIsdz od¢
Bj BBtOdzed yYdlststf dzOL 3d IsO toj Otc Qafy difd tteodtwiz
hodHGC" 2 ' odzls | twdp@iEz’ L OG)V T ( §-d0fdaBong evhclode)
Jdzsjtesydls' o, ' Ote'lssodets y BBRpdES dzc RAEFFAR2 Iz
&z BV  Hdzdr MsteckzCIlskztcOr btditets Cdh j yd
dz' ¢ OdzH " edz ' H dzdftdsHis 5B dzd s totg Yo ( TLR, NLR)
"z dz Isj sz, Of Hz&f dzOWOMsdl r p3 § sfyd dzj dzdz
ftoesL Of Odz' dzd = ydlsst ' dz o Is © CtsMmisd B3kz dz
ftoetswo dzWv ' Is! fiprwitestsL 8 dIsC s

g smtse d Ctey Cy' 11 S ‘ OC sk Od
d S MY Jj teddgy dlds@ddz’ ydets® dB3j Hdydded. tBLE
"Rz desdzset ydzd s L O3 dg dfdCdlz  LHOS LOodigj ddrdz’ 190 el
zO thdzsoe dz ZOdzC d fObejdzgjLlz LO HB{CE
deste 3O dz! des’ B CtosW dzstcd. v sd3lz -'Odzy HAs tsaz0O
L3 dz SdhCsatsets o € o B friegh dE) M B isHalzts O



81

sfrs (OyJlbols, ftestf " sdzOls, BElsdtcOls)
Cdz'" sddz s¢fJuvu (L O HESHBREBSE HM| ©EljfR st Q
TNF-U, -11b, ¢ fid o BOUs®OIstlz0 N OzOdzfiy Treg/ T
O Wtcdszo Odedzy dzj 2IstetsW ' dzt dedrmr 5L OC dz' Is
sBd3j J dedzt totsLo Sk L PPl dzdr toj OCy' 2

16" HiegsMmis O dgjttigtis © L @9 egibydz’ H Y j dzdav d
sl tetsB dzj dz' MY SApOmld dzgf & M psEdaBH 3 § dz2 , W E
LOS sdes 3’ tedets s ‘ B -~ OddV £ dg¥f y ' LisdgzOddz!  difs &
Cdh CO®Mmsy' 250 Odzts’ &' iYW s Hdats’ s ¢ Odzd dzd
Sy jted di3j deluD de'OdzstEBs” ez dzglsz o Olsd bkdsed ¢
H 1 tsd3B.dragiis.

2.2 Jtkfd jCSMmyjted®j dsOd dda HEMd H

[ sdz' HY o Odz hEkted Bl tLH' dzj d' o
l M Gted L zdzd , sCte'" &3 w ctekzfd (¢ tdzlstetsdz
OBts/ sO Mmkmf jdzL " ¥ 3 Ctoststcc Odz' L B assifiz] B
Bz L BLESBHESY G5 BRE L d&3° 6 dzOC " dgj Y«
Iso Oted dzOd3 sosHddzd E ¢' dz CtsfMls® 50 e dz
iz ¢ d Ctsfls’ 15 ids C ol j das@®DOy"' h ezv 3 B
ww GCtlzf" G toad L Hzjdzlzte  dzdghdzis o O dz€ s figlz fg ] glzdzL
S nteritidis, 7 mMEmyf j & typhimurium v o OWdldagVw
JEMf jteddzj delsOdzr dedr ctelef lsted B3O B fj
YyJtejL 24 GfsSH. B Iz d& enterdidjsH j @O " g iz Mgy dzZLc' L
My dzS typhimurium | tod Virde®/BOQw ctelzf 1SOCBY L
99 J dzd o OdzC Wkl ydtellz f D dgls tc d d&30 dzO SdzQeritidis 2 ¢ d
O dzO isBsfgadlis,? IstsH® Wuwwur boidgbdf d d&z0 Htekze d?2
Mz MY jSyphiriurium @ Isiag Bldragdis ( sd@&1).



82

v OB dzd yvw
it BLYBH dz s Oteddz 9 J Sy J ted d3gj dzls C
[ $MYJ edd3y rdz ftotse jHjdedg? j|s' dz
Gtz d Iseo Otc
G'tGIZlGLSG 1 HJ dz 2 HJdz 3 HJ 15
S tshzlstcts
w (" dzlsO¢ - - - 15
Gl C
: ] Odz§ 53
w w| Vanconycin 50 ¢ - - 15
.. .| S enteritidis
wuwi S. enteritidis 354500 [ / - - 15
L Styphimurium ) )
IV | S.typhimurium 30 4s0v [ / 15
| Vaneomyein | odze s ds] S enteritidis _ 5
S. enteritidis 50 ds¢/ 37100/
Vv Vancomyein 1 Odz§ s d3| Styphimurium
w y 50 &c/ 37800 /| 15
S.typhimurium i
Vancomycin
Vwu S enj[reritidis 1 0azt 5d3] S enteritidis B.g?"gigsb 15
" 50 o3¢/ 37 4sOv [ / su !
B. fragilis
Vancomycin
+ , o B. fragilis
L 1 Odz§ s d3| Styphimurum, 8
Vwu S.typhimurium * 2’ e | 37 900 [ / 3ndio 15
+ suf/
B. fragilis

2.3 (S Jjteddsd delsOdz! dz' d3tsH | dz'

231 [t5H j dzt o Plglipf j tod d3j dzls O dz' dats cizm I S fip® d2d
L Of Odzj gedgd S O

[ 2w ' odz H O ipeORE® dzinz  E' O tztel dess tedd € e g
o 0dzS 5B yddzso bz BsH jeddf H ' WS € HNdRE to d o3 jtedzls QX
L Of Odzjugdagd CO. | OdghdtBLNyf)E Qdzlsd B ' 5Isd €



83
stedyd$sd uddr cdz' YY) Hxn dHUaffiz dzt
CteOBY sL dIsd o dzd ~ B Ctosstce Odz’ L d3' o Yd ted L
Mis' dz2Cd L OBc@G e ded ¢ dzsmls Cdz' Isd dzdzts
t1s.

s 4 otstcOdzy dztoc@iz$ 5 03] Az ghditlzv s Is tc d d3lz © O dzc
MisOdzH Otels dzd 2 Csted3 | B O z®dzlig] Mg dR tc B W dzfs
od¢ dzd € Odzd fJjtoBtcOdz' dzgdds ©9 J HJ dzdgv d3 6 OL
LeBtOdJdIA/ 8995/ 01/ 02) E ¢ dz Ctsfmls® 50 d
500 dgig frpls jltod dz! dzts’ o tsH (.

[ dzv L OtcOy j dzdzv Iseo Otcd dz o d ¢ tsScehfgriidids @ o O
S. typhimurium o dtetsh j dz' dZz0 1 Mo Gbdef d&z,z ¢ ©ldz0
Hisfhdz' H Y j didORiz wslstedilzL j hlsOd3' o B Cotst
YyJ dzlstclz L € tsdzls tots dz¥ ‘ Bsdz' Iststed dzc 2z, OL O~
¢ Iz dz' IsBadteides fragili owoed dz S dh j yded S © ' dzls OC e
1 ted dz0dzy 3 dz' Mmls! H O dzts Basterdides® di3ldz0O H 8 M) @ detizo
Cdz IskEtcOdz! dzd 3 5L dzOS O Bq , O I@&OBY tc di3y
o d L dzO Bgctzdittes fragilisvulgatus thetaiotaomicron ovatug . wL tsdzw I
' Hise j tcH ) jBdatefoidesw fragilis L O tWHtsSd3 B' o' &
1 OCIsjte’ Odzt dzgk MMy j den'ts4f ST @ dze O tellg flafafds@s
1B (Biosan) f ted L dzOyj detsG s H dzW odd3 tcs o Odzdaw
mMemf jdoo *' 2 ©'"H 0.0 HB 15 Cdz' Isdde/ dzdz. 1 ¢
S. enteritidis' S. typhimuriunz € tsdzy j dzls @G A Otdtiz@PetE , hH s
o' H B& SHAEEzste® e/ 3T 10

] " HtcOnkdetsC €' dzr € sfls’ B Ctesstce Odz' L o3

M=N x 10",

Hy TE"  d&z €' Mls! & CtesstecOdz' L 3" 9 o 1 @

NT¢' dz €" Mls! Ctsdzsdg’ 2, Nhts eadtetsmdzd dzO

nNimsizy " dz@ tetsL 9 jH]dedzg?W letsMdz’ HY 29 OdzatsG t

10 " wlksk HtsBlk " mMdzw L OOy J dzdzv h k2t
fJjtcj HSL Zo Odzdzg? - dzstotsW stocd3gtsd3 L  Htslsted d30 dac



84

2328 2" dz' ydzO sy’ @rW® sOCIsd o dztsmls”

s dz' dz' ydzb wegpsyz@igsdp Odzd h sH jdgdes " HY so°
BOdz dzs’™ MutB)BF [ Odzdzfds 9 Odz' HsS9 Odzse 8 € dz'
L On 9 Ste® disCedadrtivity(in d e X ' DAI ) , wed2 L3 c
o' HY Sladdudztf Otc O] stcOdz: olstcOIsSO BOMd Is' dz
ftsojH' dz Q254 9 Ot desdedP s z 3O fy deddsdz dz@®d dstsydz:dz®
(1) 115%; (2) 610%: (3)1115%; (4) > 15%. 1lttOkk o
we o' HMBIsCtsolz to' L dzgd ys By syOlstso st
90t Is' ZzO d&O Sty jdz 4 Sy Jtedd3d dzls Odz! dzd
odf stotsy dzj d@ d dz' detD ) MHWfddaRts o Odz' ¢ toc O dzlz dzd ;
odf stetsy daj dedzv ; (2) otHWdadMmls] odi stetsy da
1 MM (3) otHwWdzdMmlsj odftstetsy dzj dedzg? ( 9 5z
1 Mz satsfdzs ' dedy dzt YOMmisd dziz WydsPe tSilds; ts H((4
GtelzH j2) . [ 8) j HletsdsSdg dz! dzO (1) L ded ¥ J dadz
f ' HdWIsO h jteMmils: ; (2) bkoOtddzO ROBOEOEOW; L
MEEZ2tsoHyj dzO h jwmls! | Iso OtcdfjdzO tc JFO@ 7] i
Iso Oteddz; ( 4) ] btz GRdO § SGE @ BH Mz dzst O dak
htsB Blsiedd@OIsd L OcOdz' dzd 2( LDHAdtcts® O H SO O]
(BOCMd d@3Odz! dzs R~ ostcO Iso Otcd dzO) .

233[ y' dgO@ tesMC s " ydzed -~ 4 tgjlgdeC’ @ kRt O § C

1 a3 sts¥ o de yd dzdzv B3OS tetsmC ©F tolgded{m 1 t
odqHOEY d&zd Mjcecdzj dzlsd CdzkB B9 B° ¢cdhed IO
(Hso)yddesse 10 Mmd3) , Ww¢' bt CHds ooyQidzdis di lxizvd
fols' &3 ftesdddo Odzd k2 W' L' sdzse' ydesdzz tetsiL
tctsL IswWeglzo Odzd MmdsfL Sottsets tdws, s dadszsld dslz yd Nt
1 jscOf sodzj dz2' 2 o tMC 53, f' mMdzw yYtsets dzj c
BOdzd. wjed3djdzlsd S dhts¢ twtsLecdzvHOdzdMm! dzj
L dz0dzd §GedsOdei B €KEsB OGS tc’' Odz' dzgj ' daW ' €|
odL dzOyYyoOEaglz ¥y $tcj &3 ° °  f Sisjsded G @zdzy  Mls ' dz$ C



85
1 sh CtsHY jdadzy Mdzd L so s’ et dzisdgs dize s ©alA]
hCOdzss ©" H O Hts 5 o' HY o 26H dzts (HO Cftdsdh I

dzj 3O ;  (H1 )dzWidEhfam dizPdzdzY ( Wbl sdzsd BOL Sdz' &
o Jic@L tzd 2O Odzj dedz? o' HMkIsdz ; H 'Sdzw dzS ¢
LOf Odzj dgdzw ; (4) B dzr hj 2 oditc@wWtEAS5)L

B' dzr h ] 2H 'odfedi@®Uzj dzdzv HBO' ttsL B t6 > 1 |

1 sh CsH Y J dadg Mdzff L S dzlsB ts 6B SelaSdgyS dizs P ©dh
LO hCOdzse ©°"H O HBB 8 9 Hftse Hdets HB Gt
etal. 5 : (1 0) dzj B3O  oHd Hirf'dgEfBdj to gtz ; (L R)
BOs s H' Odgjlste 1 d3ds OBt dB3j dzg" Qg Istd 32 d3a3

Bjdehj (S  dz € Ms! < 5); (4) ° kO da
(S dzr Qofpls! (B) * EkteOyjdedzwv, hts BOsIs! H
> 10); (6) FtcOy j dzgdzv, P ts d3O¥ Is! H' Oc

POy j dedz" , HP ©dszBusls B ' dz' N j-1D) B (89 ' dz L't
BOs 5! H' ORjlste B' & hj 2 & (C' & €' Mmis!

241 OCIsjte’ sdzseg " ydzg' d3j ssHd HBMdz' H Y J dac

CS BOlsjde OCeOCIsjto' sdtse’ ydzadn HEsfd' HY
odCtcdmistso zo Odzd L d&3d o d L &&l87®@ dz'ts dzds n ¢
I du" dzj dgdzv SO " HjdalsdW " S OyY" ¥ L dpCo@fd{tsdzj
LStO " dzd 425 o' H B4. 05129 13 Olso j tfn sz Back
toj Ctod3j dzf QU'sHd ¢ o dH ' dzj dedz? 15O  * H jrogvd W
o dH' dzj dzdzv MOdz dBsdzj dz o dng Wstg difisle 5§ I 9 AdBJO ¢
wCslidsdeod L yddwdd (1:10). Jdfm b L
o' MGk W' s 0OcOte (Ju¢p) fHELD Mje)d HEH )
"B OYT T ks ted3tsls @jist j ntepodzh3E7 U udzC kB zfig
GH. ,i 48uwets ftod Is 3dgfll e 0tBick s o dizt ' &j du
B S tofststo df @GdfMusdisdat &R C O dftastoid, o dz' fj tej H S
fts @izl L Bdo odkzetsots’ 1 &fh CafdH ' dzj dzdzv  oF

~



86
o dCdds so zo Odzd y d o  di @me“i(Hiddgdia ts o di lzDdzw ) .
o dH ' dzj dzdzW GtedB ' 9 tc ts H Iz Car@lidanDifferental Agab) ) Is s
dzO ¢ Is s B @agtdbdzrillusSelectionAgar, Lactobacillus Selection AgdBase’
Modified L a c t o b a goiHl = dgsRE&Eudomonadgar Base' Pseudom
Isolation Agarr, J dzls j o S HERIO Agar, MO dz! dits dzj idSS Agar" d ¢
(SalmonellaShigellaAgar) , B OC I6 BdstroidesBite Esculin Agar Base
B' W' HtsB @ ¢ Bfigdbacterium Agar, J dzls ] dsf ke ] 8sC 5C C
MisOW ' dztd st lotdds tso d 2 0c Ots, O dzO j teds B dz
B CtosttceOddsOtgsy ' , § j f lsitddlsteg) df' IsCsS digjCo’ jo
yYohed L odMm a0 SO ftesB €& d " dzCkzBlzo
GSH. 9 LOdzjydesfls® o' H tHEZ & Ctetstce O
tesfdzd bk Bg d & @twddidc-t, 0 tsy jodm oL Stedn
laud MOdz! diidsdzj dzd Eklsotstes 9 Odzd ytstefiz' H LW W3f
i toj H BoORNOjic o dzdzo Qdsticigad 2 SSAgdes W o dz®dzd L to €t
ftosL sted 7, ZzOC IstsL sdzj ¢ Olsd o dzd Al * v ) "yds tc 8ztf «
jdzls j esBOCIsjte' 2 fHtotso sH d dzd tsH dats yOlfiligies  daC
Iron Agar (HiMedia, wdzH * W) .

1 fydzw L tots iy ls O dzdaw ftsf' o' o O Yy do dc
odoeyjdedgw CEdz' skteOdz' dgdr L d20¢ ¢ sdzsdz 2

[ W sdzse " ¥ d3 YomeaOdz’'OL i3'sd saisc 56 d
WOttBso Odzgdr L O | tcOdBts ds.

Il dL dzOyj dzgdzv B " s’ a3 ydzd~ o dzOMiIsdo sMmls
ChristensenCitrate Agar, Indol Nitrate Medium, Phenol Red Mannitol Broth,
Phenol RedSucroseBroth, Malat Broth, Acetate Differential Agar, Phenol Red
DextroseBroth, Phenol RedMaltoseBroth (HiMedia, wdzH * W ) .

1 tsat d3 ydz sL dzOC d MoOdz: dstsdzy dz o dL dz

lso stej dzdzgv ' tcC 59 BH dz¥ Elsddz' L Oy v ydl
@Ow o dz' Mls! W j dz' ozO z© tz Oslimisi{LdMidi’ C dRROaSS, fi) dds @
odL ZzOyOdd twkhidds M, jLkd SOWY LkjO

Bjlsddsesdd MBie saz@dg dtsdzj dzd S OOEOL i 5



87
MOd ydds, Eklsdd L bktisk djst@Oa(tzrC O k' { j
B' dz h tsfidsdzH j SoRfte® s B Elseo tstes & Isidzj ' dgots dg,
Wj dg' dzOdzOdz dzH j L Od3’ dzOL ( dzj tetsL € dz&R, 0O Is
fsLdlsdeo dzMRp #$kEdzf ol .
gjtesdse ydk ‘Hjdsd¥' COY' s MOod &dzj
E tj O¢y"’ OG dz¢ Is d dz® P'dZj dzkzdets s C g dotS L0 Isti
o Cdz¢ yO' o MmJ B J -OQasdfcly Hidz'¢;,dB06 61 & 8;0; 10; 12;
Vilted fsLdbdodtsdtz ttjLbkd O L §sd o
o Jesmd&zO0 &0 MSCsh j desdslz [ ) ¢ Bozs$ Oy deis G
Mdels® @Y dzv o MlsOdaso dzj dzdz? 2@ dejr>tf dits fig lsf'L d&
dzOw 9 dz' MisOddlsdgledg iz’ ®, ~OtOCIsjtedzdrm HdV M
Gtk d. 1" Mdv oMlsOdse dzj dzdz®  dzO dzj-o tetdastnds °
o df ctsB 50 bk offfdafs o' Ols CLORY 151 sy @fs Wftetdsy tGhs b W
LO HBYtdBsetss MEPHRBFO s O GHRzOdzs 9 Odzd O«
odH' d&zj dets’ Chkdr skted, IstSdnteritdish ' fgzs §ds 6 |
09 D) fjtesdse ' Ydets'® Cctokf d,L ISyt o @ds & Olg
Odzlsd ¢lj @z' 12, 'L fd tots 9 Odsn&Asdzls HEtg’ dz' W O-Cdets jdz
S typhimuriumdzO dzj % dIs! O#AEB) ¢ eyl o L O O W dz'dlsldizte
[ tctso Ols,C 4B LBy OBSKOL Y- @ OO B ¢ 2 | dzlz .
sOStY LO B' B8R' & Wdzd kY s o as@figtddp s fls ¢
Cdgh d A Ckdz skte, hts o dtetsfydzd 2O ftyd
Hisfidz' HYy o Odzdzase s BOIs j to' Odzlz . I fp o d H
Hisfidz Hy j dede" B CteststecOdz L agde [ §f B j dzb &Y I
BOGCIsjted? Il jtoHY de ( &9 7)) dafls tddg Astist af dzisz
HsCkdsjdads' @ O HOddR MEzyOmdts & lsj cOlst

} ted dzOdzj 3 dz' Mmls J dzls j esBOCIsj o' 2 H S
9" HiMkzlsdz Mmisk sCidHOL d, ftosHkzCy" ' 8 ¢
Elsddz' L Oy ‘¥ Gdzs CtsL (), zOCIstsL d, Uzd, Is tc ¢

G' Hictsdz' L 53 fnj yutse d dzd , dzOw o dz' fls+s * W j



88
stedsddzH j € OteB 5C fid dzQabdn, dzdo & M EzZOW o dg'j iy itz Is |
Oyd Isd dzdzj Is IV} ©fcrBj dzEf dzts d dgR)uJ teo tsdzd o3 (

thiteda" "’ dz4 ftcsHEC o Odzd " cC 5o BH
Zldd L zeo Odzd ydisteOls g d d3ts dzfn O, tctsL € dzOH O
dz' L ddzH jdzO 6 iz 5 ¢ Mdzjtt | dBORDdzO dz' d&H zitc® B'L dgOQ L d E
dzi ¢ Olsd o dz'VP, 0 ftdgiLGflsyd o BiR, otc IAf~taifBo’ " . L

WHJj dzsd®W '™ COy' v f teRratefisls@oL dzdp SO dp0 ) {6 ts HAlZO

bso®m®lsd M tStsotHjd , ' dHd, W,jtdjds
OyjkOols, fjytsoeY jzz &zB e detc.tzalPistls] dzOls @S 15y
o 6] OMR"  &Os ! odMsSlk wkodds' Mis' . I &

MitcjHtsoadh O BBj ssHtsd Bdzvé.Cd HO' W datsdzi
Il dL dzOyj dzdzv f tcj H GiscBobatzdr Y toas o toHsE dzts fiy
By dzdo " Misr L S ZOHOIS cdzt SsLz L Elso st
Oyj ol BOdzs dzO0Ils dzOIstc' ¥ JdzOk ldza ts tor® dal)lsta|ts

tckrdzde' 1O YsLMRsdodz o tj OCy" L

1" tshdgllz’ ‘yH J dzls W C Kebsiglladf s JdZd L O o
tczn dzd o sfls* Is © L O Hl sditse s odL dzOyJ
Zisddz' L selzo Olsd cdzte CtsL Iz L Zlse st dzdz" of3
Mi ysoeddzz, OYyj IOl * HBOdsdzOls d@ddatdd.s , [z

WH Jj dzlsdWw ™ COy' w i tc jPeepde@omaizd CAcimetobatdds H [z
ftctso sH d dzO M o' Hf S8 ' H dzts H S d3J Is s H d ydac
nOOSCIsjtedMIsdC O d BIStesBddZtcedyj s Ow
CtcOBsSIsted yoOlsjdzr dzn =« BOCIsjtced?2e Rseaudménaso ,
Agar L Qo HWwWCd " ed3d dzlskz bklsetstes 9 Odzd L 4§ dzj d
sCMdHOL s sLdIsd o dz' dz4 Flseo stc¥ & IS ' tc
WJted3d dzlskze Is BOdz stsL Iz, O cdz¢ C =gBEIs! L H
f tesls | skd Cldgdwddds tistc® H Y & Is 1y dpg] de@ls Pd)ls. + todf
fsLdIlsde dz , s5¢CMOHOL Odzy G OIsd 9 dz" tesmils z ks
sCdmdzte 9o Osd ez SsL 2z, dgJ tetsLtc" HY ko Olsd >
ZO Ctoso' Wditsdsk Oc Ote' .



89
l dL dz0yJ dzdzv BOCIjtts” H" o ‘ fJflssmis
B3 ssddudzj ¢ sBjJdEdR Y 'OB stcOls 5tc dzOW Hd QGG dzts
otsmtf OdzdIsj dz' dz" = L OBtsdzj 9 Odzd 2, sB EZMdztso dz
Bt Odzd L &ZO A3 e ( mOtcC ' Bacteroi@e Dagils. |
f tetseo sH d dzOMY tc 5Lds¥s ) den MdzEBacterdgdBde Esculin Agar
(zlso st 9 Odzd € tdztsdz Ctsted ydzd o tsegts € s dz
Isj BB J Okt 3784, (BsWisdse " * - (O
fOdzdysd), fHtwsHkzSCy ‘¥ COO&OL f L &Y yddg
ftoj HMIsOo dzff € b » 0 dctisH df pstday cadOC=A] &  j dzdz’ Bts te
sL dzO¢ (ctcOBY sL dIsd o dz’ CCd e pt offstd tg HelzCt
anaerobius¥ j tod3f tels izt CsL 2 L EZlso S&Q dzbdzy dzdz§ i ) z&
LGBtelsOdzdz" RBozEEH,) zGsdsL GO PHTOL Odzj 6 O
1 tod dzOdzj » @45 jnts" 2 EEfivocoxtssH Ictso sHddzd o " H
B3J stsH d ydzd e Csd3d dzH Oy " 2 cf[dCtesB g
Mstecj f ssC CC s 52, 1 dals jtesC5CC s 52 d
( MOteS ' o, 2 0BD fagcalis dps dzis fdc 5 ¢ 5 OG Ote” dzOB Iz
Cdz s lsQdzj o d d@3 Edfdefgi@nsdine g j o scts ¢ s
[ dels j etsC 5C "HjdalsdW " C ko Odzd LO BsteW tsd
ftesHEZCYy' W COlO&zZOL d, NACE dzjctz @ diif didedlis €zO H
9 Hd3' dzlE. faedium L otsMils O dzO M toj HotChdgdzW' dfo [Owy o
Isj dzEtedlsz S Odz' ¥, tjHECE' dBodastt L d&j s
Elsddz' L & OttOB' dztsL 2.
1 tsn 3 ydzz T H j dzlsd W © OSgaphylocictug ke igls G o dzd
L O My csd3tsy dz' Mise ftesHEZC o Ols( ¢ Ols OdzO!
dzj ydlsdWdgte dgj, dzls zo Olsd IsO ¢ dMmdzs 9 Olsd ( B J
BOd' Is, Eklsddz' L 9o Olsd dGOdztNa@d, tsMmisd bk §
1 sa' i3 ydz L dzBeCtgbacBuBs: dsij deO Q O deds HLZO
LiesMIsOIsd dz0@ Mmjdzj Slsdodesdzte Mmjtej Hsaafh"
Csdzsdz' Ckemists’ Ctsdzemdmils g dzy’ ) ) Zz d3ts ¢



90
Ckdr sdokzo QdABO dzdfst@f B CtetsMS sy ydzdn B,
(OB sL dlsdeodz ¢ Odzduyucd) .

WHJj dzlsd¥% " SOy w f tc Bifdoplac@eudzdf s dD'deOtc stE 2
M3ty dztsMmis' L tesmis®g] w2Bdbidfipgacterjuthigdrds @t d3
tcjLlzdz sOIORr O StetsME " yddrs o&jIssSH' & H
tcOL GOdzlzy j dedg” a3 dzO € ' deayw =) .

l dL dzOyj dzdzv BODStiEljpns @t stddHHJzdzd L © L H Ols
ZO0 MjtjHBsaPsYy's @ toj L zdz' Usdddsto d3fizj Isite
Hisfpdz' HY jdedg? (cteORBYsLdlsdoeadze §OdzdysSd, v

1 R’ &3 ydzkz " Hj dzls d W CaBdifa 4 tc twotas{ted dad ta
Ckzdz IskzteOdz! dzd dzandelaDiferéntabddar (dz@lbicansL te ts i ls O dzC
odedzvH" L Jjdzjdzgdrn € tsdztsdz Is2d) e, dz' d3tBtaGfiplsc) *, ¢
ydr & CtosttccOdz L 3" @9 W jtodij deglslzeo Olsd & dzs !
CdmEelod Lz .

1 te s ls O dzda Ctedf stsCtsC " o tcj " Mistclzo Odz
Ckzdz IskzteOdz' dzd o3d , B CesmMs s O@dpdid o §is A
odHE CHPdtsL O H O dzGEzE EiRkkZSEB®&ms06.01

241ls zdz! skted, hts oadCtstedmissolzeo Odzd Mw o

SR ORI SPY ) Hsmdz" HY J dzdgv = 9 d ¢ ts Bafterkides Iz
fragiis, wGCO BE&ZO Gkd®BZOdO L Gcdhj yddna: °
HOdzsG 5 N Is O dftacteroidesBidztxiatlz o Mis Odetse dzj dzO L O
SL&EZOCORB], O LOSCtY &ifsbasd 1B)- . ( cup dsEy
f " HIse j tcH BagtemmjdedragilsL © tcWHtsd B tsa ' d3' ydad n

) tcsB SIS o d ¢ tstcd M ISts enteritid® dzdSmtyphimursi®,d3 d
slsted @30dgkzL j ¥ NIsOd3 9 3 CteststcaOdz’ L A& 9 ¢!
Bsdz sstcddzéclz L ORotstes 90dz' € [ []1 vStO dzd
fOy' ‘" dzls" 9 L H' Oc Gtsanteitklis T O4iz4 B3 zp tzH 511 9 €
S.typhimurium 79 (9" H 1995 @¢.)). 10CIsjte’ Odz
Hsf sdise s H | defIBIBazmn)dtdc@ L DEON| ] dzs 6 5 H dzw
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C OO &L Is dats fyls ¢ dz' Is  dadzd izmy j dar * 2.
COROBEIsdz Mls' tesLydds o k " dietsC detibada *
[ OC A O EiHVdE).

242 1 dL dzOyJ dzdzy yklsdzd o il Hos H O delp dzdk -
ftcj f OtcOIs’ o

YylRlsdzd o " Mmls: d3'H Sto OFHse@dz tsLsdf' S o ff jtoj o
odiBsetes j2M! Cets SRR ikl 8 odL Oy
ftcj f Otc WBASS) (o(JBs fi3.1,w29.09.2016.)L od¢ sted Mmlis O dzdz"
HdWEkL ' 2dtsets dgj ssHlz (rrf).

[ dzv o dL dzOyj dedz? yklsdzdEishbsi ejl dlaj tcfsE
E. coli, Proteusspp, Salmonellaspp, Enterobacterspp, Bacteroidesspp ) H S
fdd yddz' dz' o o dMEd s 5 OEBY O dpd dz'@fs d3y - (AL G
Mz dz' B @COIs Q§ cH s Y J W O g8 oz agjew j § ° o3
BE Y4 W iIs to d @BLOM SdgCichus If@ISM @B ¢ Wusf@fds (1 0 xS 6
C Ot Of j'dag'dyf dodej i3 (10 &BSCG6), BJsf’ dzj B (

 &zv o d o yJ dedg*AcimgtblsotzsEn fsHr) aeruginosa S. aureus,

E. faecalis i E. faecium H s COwB O Jdgp 3 plstso zo Odzd
B esfgds B0 "EEAFaAFOLO BEe). vOLsy o
P. aeruginosasS. aureusH 3y j W O dztsmf stcd dg Wo gz 3 © O dfzi€:c )
Wi G300 jalsiRfdz U3O0r dsf ¢ 9 uj dedz? yklsdzdoe ¢
S,aureusi s ff Jdz2' ydadz' dz' 9 o d ¢ {peddzf) [ tedbtigdflA(Clde H «
@zf ' yd dZ dzS ¢ . taecalisi E.faeciums OC sy L OMmilssmiso k¢
Oy " yddz' daswiz I d2d ediSfigls ! Hts §Jde yddz' dz' o,
Hs cdz' S B PSS s ayddz (5 BECae) .

[ dzv fteso jHJdadzy 1 { oS stedMis®d OO
MisOdzH Otcls ts d3 CPQOBPIKdAROTEs O, Ylss stetfl & dzs
2,5m 1°8u [/G( H &cherichia col. wdzts € 2 dzv Is dzO dzs i d dzd dzO
o Osdzse 5 IsOWBY tsdzlz wed?2 fsf jtcjHdy B L C
o' odetsdz’ todets dOdzsmddzd ' desSC kzdzw s hlsted r 59



92
[ & dzj-ts ' Odzls tHdd@dia, ( wdzH ~ W) o Iste! sn d&zOY tew d3f
1 jIste' 1ZOM &0 AdzOdzj Mj dedzy MMy j dzL © ° 2@ 1§ &
Odzsde ' slsdeOd3d. YOhGCd ' dSkBkoOdzd ftco(d
oddi ot 9o Odzd H® O3 sted L tsdz LOBteddBBE d totst
odL dzOyodzd ybklsdzde ' Mis! BOCISjte' 2 HES Odzlsc

243 | dL dzOyj dzdz¥ O SotsfjHWs oS ¢ tsdzls to ' b dzshgfDdD ¢

B CtesB' Bkd (ctdsods’ , Mezfklsd s’ , L Odo
[ SLEcON oo Ozd S5 WhkhgMbths to fsd tats fg tts d
hsOBO B C etsipe®@ez L &5 &' Ctese ' slsd, w¢

B CtEOs L i3 o tz® ¥ Bztsalrfsh Iz H s L Oc Odz! dzts
R CtostecOds LA 9 b §jodiROwptfO) (Ctsj W'
stsi W' y' ' dals o isdgtisfiydzis ts 0 516 RO Yt ' h IstdEED
B CotdPddeBROOTzZo Odzd L O W stoilz dtss :
d = Nmax/ N,
Hih Nux1 &' dz & et Odtsp tBo s to' L des 3O dz
N-LOCOdz d&z@ €' oz’ §' fMls! & Stestc Od

251 L dzOyd dzdg¥ L & ndz’j alzls dzsmils’ d3' Cteststcc O

L wetsfls' BOIs j o' Odzlz H dzw Hisfdz' HY J
B Ctectstce Odz' L &3 9, o dH" W tzj da'tsitiztc f ¥ BdREIs j t
Jf'sjdz's ftedmls' dzgS moasets a3 Misk CdzzBtso t

[ dzW ftctso j H-Pdz®wlz' L1z { B Iz dzts " H' B tcOdzat
tej L dMmlsJ dzls dzd n hlsOd3' o B CtosstecOdz’ L d3' 9,
Hsfpdz' HY j dzgdz' (tedBtsd dzCtsoftcs 3] Micst B dls d
BOGCIs] to' 2 Erembadteddceae 39 1 Pseudomonadacepe 71 i
Bacteroidaceag96 1 Enterococcacege32i Peptostreptococcaceae¢ d H ° dzj dzo
[1S bk HtsMdz HYkZoOdzedr B Ctostce Odz L d3' o
¢ N sd & Mitfigs j inGLteH detls 3V dga[@ s B dzd ¢ O. | dgg¥ls HHIEY ck
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1 [tejdz o toj L difpls jOidEsHmf@B)IsdEM'se 2o Odzd dzOB
cAJ vt fAve] ¢ il dj CGIPAY O dztgiPies eiv:) [ s
¢t dLdimsy delsdesfils! -1 & € ©jcB @ifHptemibegiBiisrpae
P. aerugirtssa‘ AcinetobacteH ts € OteB Off j dzj d3° oVIM);o d W o dzj dz
¢t dLdims] dlsdesfils! -2 & € ©jcB @iffptemibegiBiisrpae
P. aerugirssa‘ AcinetobacteH s ¢ OteB Off J dzJ d3° oNDM)o d W o dzj dz
-¢t dLdmisj dzlseiBinlsdzy RO EWOje. d firlstgraldeeziadgdt
COteBOf jdzj i3 o, OXA[4®p dzj dzdzv & j dz' o
-¢ctdLdiisj delsdesfls -4 & (StOjtels O Iy gopaigiiadede
COteB Of jdzgj d3° o, KBQ;Ww o dzj dzdz? G J dz' o
-¢tdLdmisj dzsdzsiils! -Ee yQ & oz fjtesabe radsse’
HtS yYyJjWwodzshf steddz' @TXxM)p dW o dzj dedzv G j dz' o
-ctdLrdMmlsj dzgsdesls! ¢ @ dzd € tEiffgpdhlls' EHa@acigenH 6 tc j
0 0dgS sz yddzz * Isj 2 ¢ sfvdr@ddad®Ry, o dW o dzj dzdz"
1 OtcOdzj dzt dzts L Htsfpdz' HY zodOmisd dF * L t6 O L 4sQ dfds
dzj cOIsdodzdd3 Ctsdalstctsdzv dizgd, WwWC' ontsHddzd HE
251 dH " dzj dgdz" [1s. OB W' SOy w
[ sMdz" HYy o Odzd?2 dOIsj tc’ Odz 18y ME M. | dsittase
LBSolskze Odzd, Mz dz' h ® ' HB(JtcOdzg dzb tc dytj zsttee
ftoslsw @ ofltsd 30/80, sftcd ¢ d3dzOlsdz2B Als) d
sBjtejydes L dzdo Odzd dOHBSMOHBaEZ t©' HJdzlz,
MMy jdzL *° 500 BECdz fjtojdesmddzd o ftesB
LOCStedo Odzd Ctodh C s ' Y J dzls/e gtz f z & O dizfizO
Isj B3 J Okt ftoslswesdg 15 fy. t 4 Isd dz' dat
HSHOo Odzd o j M! o3 MIs tj Ocjdzskz L SH dz'
f'fJjlskzo Odedz o5 tetsL yd dz, hts Eklsetstedo W
tcJ OG J dzls s 3. 1 OL-5QCds SdesEdadnlsd PBESB S K
ltotsB ' 6 L tcd OG j dzls ts d3, h ts B Mswis!
fjtej 3 hko Odzd dzO-MiBlck &z gy P adels tc df HelsUs'™w ¢ tsd3
Iso jtcHBIS" dz dz2d?2 Isjtedi3dsMisOls IsO ' dzf B 29 O dzc
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1" fpdzv jdadewj shdzC 2B Oy W ftetsB ' t6S d Afjodaldtdad
C' ®RAzOldz 2 Isj-285 A&l Wity d Biste (Ld5O dzd 2 Mt
oS stedMlsco o Odzd Ek wWStsfls' HEMd HY Lo Odat
OBy dz' W' COoy' ' . [lidB@dgd? ¢ B jotdEis Oz
B ' d&z hj 6 & f.

1. (LBt ko Odzd od fMls ftetss' tesC. I
ool jE M B3, HIY ©MOHYj ddz? tesL yd dzlz.

2. [ BHO9Odd bk off' { totss tuizgSudlzd ¢ QzBd]
OjtesL sdz' ded i3 % ' dBioRabi@asy : f 5 10 &S dz

-z fets®Bd HtMdz' HY ZziotOigaE' ~H Y D@ &'* oL e OL €

-k ftese Sk L dzj ¢ Olsd o dzdidds 59 tycflsiicas &
CsRf dzj Clskz dzOB tstelz;

-k ftesB ¢k L fsL dlsd o dzdidstf £ LisoiiEscieatsd
Codzalstetsdz! dgd?2 LtOLESS 15 L Sod@3fdzj Clskz oc

3. et t6Cd h' dz dats LOStde Odzd ' ydp@izl
B Sty dplstdafldl i) .

4. 1jtjdsimddd ftss' ©Sd o O&fd W'
f otsc tc OFX® 6 E  Rena PCR Detection Systems (Bba d, w2z ¢) :
-t dz Yyl v Yo HA@ROKMEZE@T '3 J Wb,

“H j &ZOztc QA ,w 15 9fp;
-9 " HYdGE fwOAd 36 ;40 yd<a
-j dztsdzg O A wv, 4 07 2.

I f)° HBfd Hyjddzw odStdegzo Odzdf: o HY
(¢J] " jrme, tsfm w), "t LOBjLYT]Uu]disOw M
fiLkzd SOKEPYOR] DO d L ko Odzd f)! Bio-Rad@RX{ 5 o
Manager3 . 0 LLG "dafidstic cCiylZ € s astif Hsfy lsfofn f s dz! L ts9 O dad
WistedzOIsO Atz Btotst tsdz

26f jlstsH o3t dzicS)mEpisafdaizs ¢ 5 Hsfydz' H Y § dzdz™

2611 L dzOyj dzdz¥ So i t£o s cotl' SiPs e o' S to
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] B3y Istss o9 doeyjdedgw €' dzr €' mMdesets IsO o
VIt oditstedmlssozo Odzd fodmls® dzS sod2 9o a3
CdzzB tso 5° YO mls d dedied Is@s,dzS tsdsts d o8 @fdets ftcd
ltocsetsf " HeBIssoaC 2 B sdztse ' Yydzasih | 3@ s jste 5@ «
9 " Hfitseo Hdzs HB &BjlssHdEd oadtesBdzd O, w¢C
L  MCte' s &€ d L tc J-COscyj 1dgIs(tseels € ¢ 1 1 rsdzw ¢
o dL dzOyd dzdaw My J ydw ' ydzd - H' dzw dzs & -{BYOSC Is
LOMIssmMtso o Odzd dzOB s%eiftf tdgjjfihfels JHSte &Z3XIgia s¢ -
tye Cod3fdi SOy’ ~ ¢d1lsijte@h)S: Of wifmbistidz P( edzdd” o d
E. col) &, ¢ ¢ tc B.cadrijgimakn e, ClORIssfsezgi(l i s,
1 thetaiotaomicron 1 . ) ®Vv a t¢c & sSfasdplis,z. fdeciume;,l totslils j § S
(Proteus spp. ) e, ¢ C Erterpbiadsef tsplz., Klebsiella s pp. ) e
cl jIlssmistej f BeEdsteptdcoccus ( anaerobjue , CH0Odz iBts
(Salmonellas pp.. ) Ot Odzj dz' dzts L HsMdz' HY 9o Odzd
tcj OCy" ’ L fsLdlsdoe dzad oz | WAl ‘¢ Ols ¢ dsaed| dizd €
d&ZzOB st 9 .

[ sOf d fftetso jHjdadew 1 [t .

1. [ LBy zoaOdzd od3 MIs s o8 Is(
Md¢. HdW BMOHYJ dda" totsL yd dzlz.

2 . [ SH Q9 Odzd z of’ i tc BrOddg A dizd CLAHERA]
OJtesL sdzt dzgd 3d W' dBioR&a&lPdgd : 1 s 10 3¢ dz

-z ftetsB’ € d HBMd HHS|AR Gididizme Qdis O LLSte oL €

-k ftetsB' Sz L dzj ¢ Ols d 9 dzdid3c 4 t3dflsies d
Cod3f dzy SIskz dzOB tstelz;

-k ftsB 6l L fsL dIsd o dzd iz £ Lisoflidsdicosda
Codzlstesdz! dzgd?2 L teOLSE 158 L St dzj SIsk oc

3. ltetse ' o6 d h " dzt des L OCtedo Odzd Y
3" ¢y dplsaalvjALhy) , " Mdzv uysets §J ] dshd

4 . Setgaz O3 dz W ° € Oy’ ¢ CFX9® Ef tdTadatdRT&R S ¢
Detection Systems (BiRad, w2z ¢) :
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- de Yyt e Yy HA@GOMEZEG V8K,
-H j dzOzt QA ,w 15 9fp;
-9 ' HY G ftOAd 36 ;40 ydsa
-j dzsdzG OyA wv, 4 07 2.

l M Hsfdz' HY J dagdz? o S tsdzlzo Odzd ! o' HY
(¢ "Isjne, t s w) | tdLkzdz sOIsd Oz dz' W
ftesctcOdEadBi GF X ManagerL ¢3.zE t ostgtngdsts
dimtf sdz’ L tso Odzd & dzOB tstcts o - IWes.tc di30ds'Odz! A" difpld
B CtosstccOdz’ L d3' 9 toBLicOrRBokzo Odzdf-j € ' & BdzJ
9 BHEktRkEz LtoL Stk (1 [1/LOLC):

4 LBOLSCOlZ Euthi&fis[LwOL CO),
Hf #-CBdzyj dzlstc Oy ' SwWo "90 g jdaEd®Or o di3dz ( 64/ &B

Ct-ydSdz f jtejIlsddez Ctodo s’ shddzlais té jxsfyj dzy

l sfiLdlsdodzed? Ctsdalstetsdz! dzd?2 L wOLBSC L

[ dzw OdzOdz' L&z jSMmftcj M ° G4 dz o od¢ts
ZzOdzyt e sots o g OIEdgs ¥ kb OdzgmMStedf y' 8 o toj
1ft1). [B'" ' Cltsa3] Hittnidts Fidgj] disl® dz' dzd » Is9 Ots
Cdzkesoats’ CdhCed O HdMIsOd detsets o' HH' dz
OdzOdz! detsets tslsoatstelz) o' H C5Y dap Is d Heztz® 6 § daliz
ftocseo jHj des dzO OtcdiaZotdds diz te3ls.j to° Odz' Is

bz stedIsds ftetso j HJ dzgdg?" HESMdz HY J dz' .

2621 dH " dzj dzdzv IstslsOdz! dets’ t 1 s
Il dH" dzj dgdzg? IstslsOdz! dets™ t1s L Is€ Odzd dad
ZzOBtstelz ¢ Tri zol JRINA 1Rr, e pt sIfiff 0V&E ( c§ B d d

Tri zol reagent IsO ExtraGene [. 118 9c
9 (¢ tsda@BfiZY 3f SO ° 9 :
1. v ftotsB'  tc€d LOCOdz dzgdd3 tsBO ' B3

Htsfydz' HY zo Odets” f SHtc' B dzj dats’ Is GcQ@ d2dk dadixls
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" delsj delmd o desdz | Btz a @ Lklso tstcj dzdzy 65 dSEZS
‘dC BlzoOdzd fhEGBfEEEYEtLdE 5 Ao.

2 . P 1© aiz6) ftoesB ' t6$ d 200 BECdz F st
fjtoj 30z Mistctf CisBY otsB ' ¢ d A@S I isls s ® dzds dst

3. ltetse ' t6Cd L ' sistcd dz® dets tc d nlz-838 & P dz(f te
14000 tsB/ Rr® HM&W toBLH' dzj dedzv W OL . l tots
fJtoj desmddzd © Misjteddz degk ftetsB 6z L Oc Oc
sBO' @3 'Lt Odsdzz (6Q T " fogzgledz) Yts®Os 1 j
fiotsB ' &L giz@E] 6E s(tgig)j WdzO 3028 ACH ted t

4. 1 My odlted®BSd o ((BstetaL Jipzdg P
YyJ dzstcdWzezo Odzd offtcsHtsey 15 "o Htod 14
fJtcj o] tclsOdzde g ftotsB ' t6¢ ( ® d w19 dgp Sadzl? o (
fco0vWikc@dzB S 53 o9lstcOlsd tsMOHEZ (1 8) .

5. v ftecsB " 6l kz L SMOH Y | dats® i1 s o
JjIsddztse 56 s M dlsiz, fited &3 hzo Bdzd tc Oa d3"
yJj dzsted W HAcdafo OGAHAC (5 "9 ftwd 14000 tsB/
iz j tedzOls Odzls .

6. [MOH fJtshizdskzd Olzd AREE® c BSH O O dzd
50100 &S dz tcj Ocjdzsz ExtraGene [, §° fqpdzw
(1520f)) L f jtepBo®w .k 15

263) o steslsdz® IstcOdzMSCtedy y* v (o dH "' dzi dadaw

[ dzv L otstelsdzs’ stcOdzmMCtedtf y* ° ( mdedzls §
tcj OG 4 dzls’ o Higzw L § BB [f ez tie stcOdzemMC tedt y°
[ sMC o O) . ] " HetslsseaCkE IO ftose jH  dadgw

ftoslssS sdk dzOB tES] fL jdsdPA & dzO dzdz" o3

1. 1 ftesB"' oy ZO dz sHE cBlskzo Odzd t
2 dEEAs Odz! dgb’ B3E tzs f RaD@oG e RBC dz HJ " g’ L ¢t
sydh § dets’ o' H dzz € dzj OL (LOGOd dzgd?2 t8BE
fjtjd Mo Odd .
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2. LU LOL&&OYj sz § steWwl'C ¢ tdzd3t thodsjs dzlded:
tej OCy' 2dzisI dglediys’ 9 tstc sl dzts ML BO dzfc O ¢ O dz
sB6' ' &3 ' 25 3¢ dz.

3. wkd3" " yj dzls tc Jidzde)z o 1O@zd ' dzB3BB #9BO dzq
f* " mMdzw yYytsets Liezfddvdzd tj OCy' & f' wisdr o
1 jtoj desmddzd ftetse' € d dzO dz' H.

2.6.4] sdz' o3J-de@dzylae SO ©OY " v o dzlc flzpd 8 Y@ nHE

[ dzw 9 dL dzOyJ dedzW tc' o dgv J ¢ mEBowgpB,MRofc  H |
(Royd), FFAR2 Is©O J W j CIststcdzd m B SipZ; 'SepB, H@HZ2' &is
ftctso sHeg dfd 1Jou tcj Oda addtSdigac s dzdiduxdna SEBR S to L
GreedlROX qPCRMasterMix (2x) (Thermo Scient f i ¢ , 4z¢) dzO© O
CFX9 6 E Rana PCR Detection Systems (Biva d , 4z ¢) . ¢ d3ff ©
ftocsosHddzd LO ftesetcOMdEE

“de Yyt rs Yo HA@OKBEXR] Mdz,9 5
“H j &zZ0Oztc QA ,w 15 ofp;

-6 BtedH L ®4h'yY 305 5; 50 yd

- dztsdze O yA v, 3 07 2fn

td MOy v " dalsj degmdodesmls® Wdzkstej mMyj dzy’
fMisOH " ° J &zsdze Oy * Coydesets NJGRENYT §is5d
o Cdz¢ Yyodzd dzj ¢ OlIsd o dz CodzlstcmigPIsitc d 1) B J Lic
1/ft, 2) BiL H-EBOBBQUELY o GEIIS)L "B JAr H
WicOedgj dzls© o Mmddelsjr’® €11 s.

ltcdetslsizeo Odzdz? t6j OC y' 2 dats’ mMzdz" M i tot
OB stclz L dFf s dgOsigy dp :

1. lted ¢° d3dzOIsdz’ 2 Isj BYf j Ozt ctsls iz
Maxima SYBR GreerlROX gPCRMasterMix (2x),02 &S dz f oW d3gisG ts
0,2 &BCdz Lotsslsdz sets teO2 B telz) , welz ot
o " Hfitseo " HdZ B' " @B Y ftesB' 6E On HMAEVW Oc
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2. v Cisy dgPL fftpltss' oSz H s H O O dziflaxi®a 5 0

HotStartTaqg DNA Polymerasg Htso sHd dzd GBS hzd3 HY S5d'5L ¢
9 BHEE |

3. [btedd@dOdkz Mz h tjlsjd des § jtoj oz’ "
OB dz W' COlstste® * LOfEMCOdzZd ftecetcOdBE.

gff jydWw ' ydz f0O0ted ftcO2dBjte" © HAzY 0OdzOdz
GJdz &8 Bkzdzd " H' BtOdz L O HESHREMEEBIAST ¢ tot
(NIH, &z¢) IO o dc tMetalmodtjdz d3jWv U usfdg®?).3). ( Is OB

J wWCtsmis' -6 topaidgetadj LdeEO Y J dzdzv 9 " H detsmdzts Gt
e odgw jSCMtcy m' HisMdz' HY 9o Oded F tc @dea8s joc
Wil Ols Hj cGAPRH G j dsQuaigfizw ("dg' sets R OOCIsj to
tesLSCdH ' 9adzs 9 bLwOdMStedfy' =~ o detiigd GEOdz'lz
f stc’ o dzgv dzdz' L " dzh 3 § sdzlstoctsdz' dgdjEeE dzve |
odL dzOyj dedzv L 3" ded to' o dgv jCEMytej M’ B '
j dets dzOL P81 RIF7YBY. 1 dzv o e Oy j dadz o ' H dats fr) dats «
" 9odzv Cr1s IsOteGcy dzlsded = G Jak alzd @ d Cts to dify s
BjlstsBYg . [ PLOREdSd ftotso SH & zaigOI" @ dzV s toc &
( G jdgtz@ jidgt) ((<CQdizOB tcOIststc O/ ACT & )idgzQdupOt =
(BOL ddfalz@ )s.

I " HdesMded2 ' o jde § Nt julds Ols d dndh i Qxizd
HOdzd 1 [ 1 ftocscosHddzd L O HBYf BB ]
Manager-FEQ dB,i owzGdyd B zndzdb tfOlsiaf 30 dz' dz'-1 [Id3ts o
H dzw HtSMWY 6 dzj dzdzl O deg' yddztQfliats: ¢ Y dz' o ‘ ¢
ftesHEZCIs" 9 1 [ ¢t .
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v OB dzd yw
1 cO2d3d ed HzY o dL dzOyJ EBAR2, BOXp3dRbrcj ¢ Mt
(Roy) " Iz'tco
]l d dz ] 602 3 to
F=GGTCCTCTTTTTCGTCCCCA
FFAR2
R=GCATGATCCATACAAAGCGCC
Eoxn3 F = CGAGACTTGGAAGTCAGCCAC
0X
g R = TCTGAGGCAGGCTGGATAACG
F =AACATCTCGGGAGTTGCTGG
Rorc(Royt)
R =TCGATTTGTGAGGTGTGGGT
F = GCCTGGAGAAACCTGCCAAG
GAPDH
R =GCCTGCTTCACCACCTTCT
v OB dzd yw
l1tcO2d3jted HEs JW,jClststedzdr B ' dzC ' o
]l 4 dz 1 tO2 34 te
F=TGTTCGGCTATTATCAATCGTCT
SipA
R= CGCAGCAATCTTACGCACCT
So0B F = TGAGTAACCCGACGGATACCAGT
0
P R = AGCATCAGAAGGCGTCTAACCAC
SOPE2 F = CGGCGTAACCTCTTTCATAACGA
P R = AGGGTAGGGCGGTATTAACCAGT
Enolase |F=GCTCCGTCAGGTGCTTCTAC
STY3081 | R=GCGTCTTTGCCAAGAATAGC

v tj OCy' ' f O EH § Zgkpqs Pz Odzr dzdr L t
fsolsstcOn .
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265WH JdzsdW ' €Oy v B CtesstceOdz’ L d3' 9 L C

[ sdzj € zdzY tdagzts d y dz' Hsfypdz" HyY J dzdgy L o dL
f tod dzOdzj 3 dzsils* BOCIjte' 2, O kOSCBY & €
f ctso sH d dzd My B3 Bisaets d3 dE®dlry idzd o 5-{ v ) o] O
"Hy dzlsd W' CQuizc&dgdS LrODNA . cS¢ d3Qlsyj toH Oz’ HHAZ
& Cttse’ sz o df§ &6)iHls tabd ei@sdzd s d " § wdzd ¢ ©
C BB addzd dz' L &z o OBiAter ABL i dzstogl bgsis bukfed L (
QIAGEN). Il dH ' dzj dedzv s ts I Qi frpfsts * dz6 oS coxizz @ @®'dz
9 HfBo Hdzs HEts ' demlstickzC Yy 2 odtetsedzd ¢ O.
odd3 tes 9 Odzd &' dz' € "-Meizsf Bl § Ra dipO LCFXJd S 5t
Gr een Master Mi X ( Ther mo S c ilsdsif tsidAtsid?
gt jydqw ' ydz ftcO2 d3j tod, w gt odStstedmistso Iz
ez IDBA,#HzO8 jH jdz 24& IsOB dzd y'

v OB d&zdgy v
1 teO2d3j ed HzvW odL dzOyd dzdz?y B OGS t6' Oc
16S universal Uni F3-AOTCCTACHGGAGGCAGCAGT3 Nj
16S universal Uni R5AATACGGRGGCTGCTGGE Nj

Segmented filamentous bactefaFB | S F B 7 3 6GACGCHFAGGCATGAGAGCAT3 Nj

Segmented filamentous bactefaFB | S F B 8 4 4AGACGAEACGGATTGTTATTCAS3 N;j

Akkermansia muciniphila F.: -BAGCACGTGAAG GTGGGGAC-3 6
Akkermasia muciniphila R: -C&ET TGC GGT TGG CTT CAG AB 6
Faecalibacterium prausnitzii F: -CBCTTCAGT GCCGCAGRB 6
Faecalibacterium prausnitzii R: -GTCGCAGGATGT CAA GAC-3 ~
BacteroidesPrevotella group Bac303F GAAGGTCCCCCACATTG
BacteroidesPrevotelh group Bac708R CAATCGGAGTTCTTCGTG
Clostridial cluster IV F: TTAACACAATAAGTAATCCACCTGG
Clostridial cluster IV R: ACCTTCCTCCGTTTTGTCAAC
Clostridial cluster XIV F: CGGTACCTGACTAAGAAGC

Clostridial cluster XIV R: AGTTTCATTCTTGCGAACG
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S' dz' C 'z’ Is Qdsjd. dzstedsgz o Odzd L O Edz 9 j e Odz
odStstedmMlsOdzdz" d3 dB3j IssHEz [ Ct . wlsOIlsdmisd ydz
GraphPad Prism (GraphPad Software) [260, 261].

271 ' CtesMSsy ' ydd?2 KO ' Bzdets¥ dzs st6j iy
C' dz CsMlst’ ddzjRdsAstsf 5L OC dz' Isq dedzd 7 f Ofpls 5 ¢

b WCEMls' BOIjt' Ok Hd&Y G j Hj da
o dCtedmsto zo,@dde st Fdz skt § sy doded R fJ
Bl sdse' W & SoonOdhgd L & oH i Bk &t
ftcjf OBOKE D ' L OB Glph tizy tedg” | 6 O KO.

[ " CtesmMCE " ydzO® COtlsddzO: ftod §teOo ddz
B Ctoststce Odz' s dgd MY O w® tolasjdzffdetis o d2 € sdz' to,
BOCIs-zto'tetsy j 0 d 2 .

[ Olsj o' HQEPS O totso § H § dadzV ° d3lzdstinidoizeH s tg jokgtay
LtcOL €d B dsQifdsjcts "y@af'ro , slsted d&30dzd = L ° fc
yofmlsdded S€dhjydedc O O Cteseo' Mzt o.

10B' ' t6 ROl jte' Oz L H' 2Mdzs 9 Odzd Mlsj to
H' O3 btesds 1 B3 'L Cdzketsotsets ©° HH' dzlz
Ldzj SO dzOIsdMS O yYdis o ' f2tc oBttHdAtAdY ‘.5 fydzd L

[Ojt' Oz L CetejIsCd 4t detspd dzd  dzO
Cslszo Odzd ftcj f OteOls.

-ltoj f OteOls W' CMEzo Odzd 95 % jlsOdatsdztsdz t

1 OHdzd M € J Is O dzts dzlz f ' fndzw W' emoy'
W' dz' stclzo Odz! desets f Of jtelz, dzjls dEd il tds Yk
[ dzw odw e dzj dzdzw dzj 2 IstetsW ' dz' dzd ~
dzs 5" dz' My j dzls BATOX bCEeemudddiacidstain(Invitrogen & 7 ¢ )
LG ' WddaEnlstclziimpizs HEB dzOB Bilz.

-1t f OOl o lO@R|Otetotsla y d dzts d3 -4t i3z @ dzts(o BNO

it 5RO &fgO2 Is O, 100% Jjbddaspsgddz) M gals ]
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ftotso tsH d dzd fyas'tclg dgtsig ldzls dzzW ds” C totsmC s T40 ff to
F ftsdz Lttlz.

-1 BB tOy J dzdzv , hts ltod d3dlzo Odzts w dzO
1" B yuyddz0) o bEdz' IstcOW ' sdzj 19ts edasiziz i dgfih TGCR) et
odotHdasMw d&O HOMP A CEBRGSE Ispid MHtsC 51
AxioCam 5c¢c (ZEI SS, 1" & yuddzo) * J0O0C ]k
sO " HetlstsoaCd LBBKOYyjJdz@ HB fkzeBdz' COY' °

- Qo Ists B30 e Wdfszzz o d LHdz@ay QR Mis Ols d |
L dz2Oykzh s Wzt stejmyjdzy’ ‘¥, R OwOSIs] tedats®

-wdRBz dzsf sL dlsdodz Cdz' sddzed o do yOdzd L
| magelJ ( NI H, 4z ¢) . I Bydmdz¢ 8 Odzd mw s
~nOtcOC s Jtoed M3zdiAs sL dlsdodzdm Cdz' Isddz. s dz' Is
O 0,5 o' Hdesfpddzd HB dzj 2o dz' 9, hts Izk

28 MictsBROMEY] j Sstesdgj Istsd ydzd 2 &Bj Is 5 H
Codzyj dzlstcOy' ' CtetslsC sdzOdzys ctsodn 3 dtcdad r

[ dzw o dL dzOyJ dzda CsdzO iz g @Y & 5 G@EHfi5r s
My jChtesdd®de@dgda (Mmfud). v wCtshks'  &BO

Mm[faepHddL 2O jdazj dzstcOy* " sfrs (0OyjlOobk
odStstcdmistsolzo Odzd Htotsfmo " Isdzs¥ i3 CtesW dzstclz
Ctezf OR fYste' adgwdzdzw |V * VI

VL ftesyj M §tosB SWfj HEAR'Isdehp® dL ROL €' & o
ftese'  teCd, o WwWC' odasmddzd Y8 1 Bz B" HdH
HSHOO Odzd s 1 digdz 0, 1 1 MmMsdzvwdts’ ¢ dMmdts
Mz dg' h fJjted i3 Whedod dZ5 o i0aedg h O dzd H di2O {ltDo da
tctsL h Otclzo Odzdzy WOL. [ dzv m[fud oadCtstidgBdz"
ftecsosHddzd 'L L OfMmlstsmize Odzdz” dmafstsdedn®©melr: |
Agi |l ent 1260 I nfinity HPLC System
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O9 Ists O Bwfsdrjieteis Mis Ols CtsdzsdzS ) ; tSHAzSE 9 OH t6
6120 L "tdg LOYy ‘v 9o jdzjSktesmMftcj  (ESI
5. ltd ftesojHjdzdz mfud HBMdz HY J dzdew o C
1) 1 dzOte dadA2H2@ (EIOGOH'0.d8s), B: CH3CN (HCOOH 0.1%);
2)U 3so i "G taEs dzsc 5 6 % ;d BHORE -~ o
3) zodHC  Mis! islssCk 0,4 @z / R o
4) sBdztsdzS GC1Z&;r bak BB x 4, 6 ddg; 1, 8 d&¢
5) uvjBfjtcOz®EO Ctdzsdld: 40
6) M4t dztsES; tsdz' 9: AP
7) tdydd3 Mjdzj Slsdodese s Bsde' Issteddzc 2 ' S
8) OCGtERj delststc: 100 V;
9) I sLdlsdo &z f sdzw tedz" Mmis+ ;
10) uvjdikf jtcABICIcO OL tslskiz
11) uvdMm¢ dz2O0 dzjBkzdzO2L jte6' 60 psi;
12) zoadHC Mis! cOL-Z0 gD &£z OyYyo ( OL slsiz)
13) [seMmMwe " dayd Sy~ 5 &3¢ dz
I HOd Bbkdd LOfdmMOd d&O Ftecd@OISBEiLOC

2.9 ulkObdmlsdyudd BSBLSBSO HOd?-

[sted 50dz tojLbd sOkd Bbkdd GftOy' so
MisOdmMisdSd LO HEfsd@sess MisOldhlsdydsd

ftesctcO Mi crosoft Excel 2010
( "AXXR712D833214FANS5) . l Ote’" Oy 2 dzd ? 0
o' odgy dzlstcOdz! dets’ i @gj HZH Q@' ([ ) ‘ itc’" o

" dzZls j 6C 0 Otels' dz dzd?2 L KOS bk oid@E7dBV)H.'  ¢2d5C
C''d& ¢ Mdzd R HOddr fsotsHddd st o dev dad
Lisdz t €Wt ), WwWCd2 ftodL dzOyj dzdfi?2 HiodeE0s @ ddzS
LO ' odgi s BEBE ZOCH, $' & C' Mdzs o d B to
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9" HA3 dedztsmls’ B Y BOEZIB] o9dB =8B O®E, OCIS
SOC sy B O tttsLicO-lzoOlsd L O Wistcdlzdziss :
U = nlLkn2 +iTaxL(nx + 1)/ 2
Hf nliH' Of©dEdps ~ 1 ;
n2isemwe odse' teCd =~ 2;
X1 dz02 B ' dz'tsl Qe @O dzeitso d = Mz d3;
NXTH' Of BO&d 3O0dz! des™ odB ' 66 d: nx= ma
ltcd GBESBY' HOdzd r , slsted B3Odzd » g
odStstedmilstso zo OdzO M fls O dzH O MY Is @3] 1€ toH] dsSj

wls' v Oj-Esdlsjt' 2), "t HELO G fjtcjo’ i
Hottd ‘4@ O, ' VWCHRL 5OT o Ol dz® U 5t Bl dzt

My — Mo
Vmi+m3
Hf [ 1imMjtjHdw OtedWdzjlsdydzO f jteh s’ ffstc’ o
[2imMjtejHdY OtdW B IsdydzO Htczectwkzfffstc’ o
mliiffjtejHdY B3z O § jthts™ MmjtejHAd t5°
m2ifpjtej HdzY fsd3ddzC O Htekzets™ Mmjtoj Hdz t5°
tdLizdz sOIsd 990y 0dzdfm! HEsMiso lzfisdgddzd
o' H3" dzdetsflsj 2 t< 0, 05.
l dL dzOyj dzdzv mMiskzy j dav oL O BsL 9' Wdz@ ¢z,
o Oy J dzd n . ¢ dzr €' fmdz' 2 h¢Cod' , LIHO 2 fi
tcOdzc s ts5° Ctej dzvw y* ° Spear man ( R) ) |
L3 dedzdn. 1 8COLddS HJ Bsdmlstclz , WwWEC 9" HI
MO CoOHOIs" 8 t' L e QHC HZ' 5 ' HH @ERbfls ‘o
HeMmistse ' tcdzsMmis’ CJ W' y" " dzls’ o Ctej dzv y*
tesLtcORtsoOdedrn St jW' y' " dals' 9 L Stedilsdydzed
o' HA dedetsfls' ftod L dzOyj dedz’ to <0, 05.
Il dL dzOyj dzdew Higlistcp dztc dztsfiyls oL Of EFlsL ¢
B Ctoststce Oag” 2 d3dzs o Odzgd L OCs j HY S Qs dstisiaist dzv
vl todd dd@) f Ot OBy sted ydzO© d3' €O MIsOIsdmisd y
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L 3" dzdzed d3d . ,dzOfA tsdz” Czf ' HisBtoj dBsy d20 i d MC
L3 dzgdzd dzd L O HB{ sdisce E didg dgols s dedste 'Is sWckizif
HOdzd - , sts CSwj W' y' ' dals slff Y jod3p tz@ B, ds@dle
C Y dzO ddL a3 dz d3ts dzts Is 5 dzdzts & WikdCy' ‘o ® " H
Ctstey dzw y*' "-w € jvw Cts B8 ydpfidaj’ dzdzv C st dzvwy' *, ¢
HdMSCted Isded & Istgdslizdzad mMdz' stewHCtsodn.
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tdrrwf 3

frryvf?2vouvr sosvrtwfffLwyrrm [frufr wl

31 1 dL dzOyg dede! ¢ Mdztsc ts M<¢ dizOH Iz BB ¢
ftod Mils' dz€ ts9 s Bz o d3 fplgd € Gs s thS sfests” ©dh i tod
9 OdzC tsd3" pelmznelldsedteritidis Salmonella typhimuium

10 tjLbd sOO®Rd (o jHjdd: BOCI]
odL dzOYj dets, Nt 99 jHjdd" hEwOdk o O0dkS sd
C' dz ClsMEzd?2 WG fded?2 MES zOHj ey CA@I:EYYsIsd |

v OB dzd yvw

s'dz ¢ fded2 MS ZOH ddj IS et i asakl Lodgs] algdde Ol

2 hizte' & ftod o9 j H Haewzhelae@aaidisSgmandlldzz Is O
typhimurium
Ltz d JSMmyjtedd3j dzls Odz! dz
. 1l W]
: Lekyd |8 Bdels| Il Vancomycin S.enteritidis | S.typhimurium
B Ctosstca (n=15) (n=15) (n=15) (n=15)
C' dzr ' fMls! &3 ¢ tots EQISBOdE Lsdy' [of
E. coli 2,271 2,171 3 0711 2,07 1
(1, 611 @6 1% (121 10 (1,81 1%0
5,291(¢ 9, 0%10 8 01H10 241 1%
Proteusspp 6, 84171 2,571 15 1°0 151 1°0
(3, 411 @4 1% (410 10 4, 21-10
2,49 1q¢ 371 1% 2,21 1°p 2, 01910
Enterobactespp. 3,051 1 2259 1% 36l 1°0 2,05 1°0
(1, 11 @6 1% (2,1 1%0 (181 1%0
4,591(¢ 4 01910/ 6, 0H1( 3 01910
Klebsiellaspp 4,051 1 1,89 1° 2,71 1°0 2,85 1°0
(2, 611 @4 1°0 (1,8 1% (181 1%0
4,391(¢ 24 1% 4 0110 4 010
Salmonellaspp. 6, 9T 1{ 341 1°0 221 1°0 1,45 1°0
(4,371 @ 5110 @, 0%1 (1, 07110
2,3%1q 431 1% 4,0%1¢( 4,0%10
Yersinia 0 0 5, 571 0
enterocolitica (1710
17 9o
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Lteefd JSMmyjted d3j dzls ©Odz! dzg
. Il vV
. Leefd |8 Bdzs| Il Vancomycin S.enteritidis | S.typhimurium
B Cice (n=15) (n=15) (n=15) (n=15)
¢ dz' Cd3'fflsts ts ts to €M @@23QFS8))s v [G
P.aeruginosa 7,057T1 8, 771( 22 10 1,251 1°0
(2,411 (3, 611 @6 1% (5, 011 0
1,5%1¢ 3,291¢ 32 1% 2, 0110
Acinetobactespp 0 9, 57T 11 0 1, 451 1
(81%10 (971%10
47 Ho 21 9o
E. faecalis 1,5571 18 1° 2,45 1%0 1,11 1°0
E. faecium (4, 611 @44 1% (1,81 10 (291 10
5,091( 43 1% 4, @y 141 1%
Peptostrepto 9, 3511 27 1°0 555 1°0 26l 170
coccus anaerobiug (3, 2-1 1 (181 1°0 (4,41 120 (2, 01%1 0
1, 791¢ 4 0P1o| 121 1% 371 1%
Staphylococcus 2,671 2,657T1 2710 2,17 14
spp. (1710 (171%10 (1710 (2710
57T 30 81 Do 3130 7,29)10
Clostridiumspp 5, 59 1 1T1o 1110 1T%0
(17%10|(17T103%H0 (17%10 (17%10
17 Ho 17 Ho 17 90
Lactobacillusspp. 1,691 3,51T1( 2,081 3,487 1
(17%10 (2110 (5, 21 (87110
81 Ho 22,8910 471 Yo 61 1o
Bacteroidesspp. 1,657 1 4 0T71'10 235 1°0 1,91 1°0
(1, 211 @3 10 (211 1% (1,21 1°0
3,610 1, 011 0| 31 1% 2,10 1%
Bifidobacterium 5, 59 14 0 5, 051 1710
spp (17%10 (17%10 (17%10
17 Ho 17 90 51 10
Flavobacterium 0 0 61 10 1,551 1
spp (1710 (1710
2, 41910 2,39 10
Cryptococcuspp. 0 4710 2,391 1,097 1
(1, 2171 (1, 21 (1, 271
21 9o 21 9o 2,8MH10
Candidaspp 11,2511 2,291( 5,591 0
(27110 (271%10 (271%10
21 10 41 Ho 81 90
ltedd3' ssHBMIstse " todz' Mis! 9 ' H D dAEstyidigs?
Codelstetsdz! dets’™ cGtolzf d
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vOC, bk st odWdedz L Ctdzlstetsdz dets® @
E.coliL 2,°2B1Q@%WbAd0 ctkzf "' “suwwe- 3 ,udurul 0G Iz t
2, 08006t wW 'GoHstsBlsts ¢ dz €' fMls?  jhjtdn
Z 10, 7 SO 110 tOL ' 9. RdtedslzC 'hfizles” ot teujuH
wedds oo jdzd o90OdS s yddz o dw Squidlin! dE 32
fjth' 2 ¢telfgo [9(0azj8 4~ 1fipdzy o dDf3 jidadd dissaia) t
LOW' CMtso Odzs LB dzr hjdede" yYydmdzO S etfblzi * o
W\ tc iz($ typhimuriun). | v o dzj dets, P s ° Mdzv 99 jHJd
LiesMls @' ydmj dz dz' fls Entefolmgter ikeiBieldzd S to ts Isgjts
C' dz C'Cfids! L Az Is! MW § Mdzv o9 j Hj dzdzv
C tsdzls tots dz! dzts ® Golztf 5¢ | o swEd/ B OCdsdjMes ) o
Enterobacter 4 , 8 b Jetcs HKiebsiella £ ctlkzf" ww Yyd mdz
Licsdzs & 7 @) .0 @ 2G 5B 08@( S.0g9 B)Q ¢
Gkt 9, wWCdd& oo tHJddi " i ks dj &d & 1§ da
MOdz d3tsdzj dzd s W' Bzt kg, ¢ dz ¢ fls! ]
L dBj dz" d zOf! o' Hfteo' HgD [ BB 7dtECA ' lod fif W
(2, 0°% G B0, ®jBHT ‘Wz 150 *$@[d7 R U0O 142
(2,886600 <0tc05). JojHjdedzm o90dC s yddziz
ftcj HMIsOo dBhmbnella e € 2 L Bl i b {d" o A ss va&lz 4
fstc’ odgWw dzgdlz' L Ctdzlstesdz dets® Gtk BI&8% Y E'H §
5OC By L dzOydsj 2666 LisMsOddzy M shlsy
S enteritidis(lll ¢ te iz f & Yyphlsn@ium(VI ¢ ez f © )10k 5 TAQP425 [/
o' HYf s ' H dats, hts EMigOlsid I3 d Uedzts4 9L O B2 H
(00, 05). st'dg ey ety Cidied S O
o dH' dzv dzd f)'Y. ehtéscpafitdta 5, SE O QY , WS Bldd
Codzstetsdz: dedm GtodL zdz @ O Gtz OF ww
lojHjdedzgw o 0dz 53" yd dzz dBj aeragihdzd dzi detts Is (
' fmdzv 9% gnegtidatay M j dz' dzomsestsdg@H ' L S5 L d3
2,2B80@0/(E HJC &z CO Isdfwvy tOL " 9) Is
99 J HJ dzdzv 9 OdzS tyiimyrilnzlz B &' 9 o dwe ddzsf
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BOGCIsjtc' Acineobasteri 9, 5780 1 ,°AG6R/DPO Hfts9 ' Hdz
WdzBe@L Isjte' © odH' dwdzdf: ddhj k ctwkf On

[dels j esC5Cd odweddzdfm! HMdls! juldSd o
S typhimurium M8 " HIseo JteHd dzts! ' LSdd3 L d3j d
C ' dz' CEsfgdsdlis' E. faeciumn s 1 sfdPted 1 >S55EH 0
GHL zdz' & ' dzls OF Is dztS entevitlsfiflEfls Is '] ® § 61§ dataf dzd o Iz
jdzls jetsCtsC o dzj ftBEdtse d dzts:s vt S Oa ‘dzdg f s e
MisOldmisd ydzsdiglz kL o5 dztejOdz* @0 t OLtsdE L 4
Y Iz Is dzd PepticisccusnaerobiusH 5 &s@dz§y d dzz ° MO dz d3ts dzj
st dzC s GEpdSd * dzlsOCIsdzdmn Gt LR dfcl j § S 2¢
sts ' fdzv 99 jHjdde" 9 0OdzS s ez 6 Af i
S enteritidisi 5, 5 B3saulf/@/ © I typhjmriumi 2, 6% b @¢( tc O5).0, 0
toOLtsdE 'L ydd, Mkl adn o' H dfHRIEGs jcclz
OB daj odwoedzjdzs. [MsBdZzdoadnm L &3 dz dzj
CzsmlstedH " 2 ° ZzoCIssBOYyddz, dzdh j E ww ¢
E 550 t©OL' o Cho@ilisnHets 2 Tstelfaitiitcd 5°5 & Rb 0
Ctsdzlstets dz! dz' 2 Gtelzf ' Laclel@cillugzi H$ 3@V R0
(1, sl w ctkzf ") .

1 OCIsjte' sdzts@ ' Yydeddz Bj ssHisds o MlsOdzts o dz
Mz tctso sH Y o Odzts iy L d3J dz" j dzdpwigd € & d3 B Hs | k&
fc5C0OLddS €' d Csfls’ B OCEY fof 20 7 & elz'fdz! !
cOL ' & djdzhj, dz 3y kE Pkt Budbdstsld a@sd o
Gtelzf y' YCOLdd S d AME ZzOHHEIuH1/ 06 tso TH &t dZ
tOL "' & o3j dz" §lsdzdR ycwlzy ‘dals O

1 ©0CIsj to' Bifidolwasterizm o d W o d dzd M odMmMsEsykzls
9 0deS sz ydgdzz, Pts ftetsw o d dzts fiy! R ftso dats
slsted 30dzse s o' H ctlkzfd ww. b Its2 YJ U
Logj dzh jdzdzdv B' W' HisB@Alsj &tk tfsov (@3, BT 1505 O
o wV ctkPpf (1710
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1 toj HMIs Oo ddgavalpactarismelad v o dzv dzd mw  § tod = daW
MoOodz d3tsdzy &zOa3d (11 1, | V ctekzf ©) ° B Iz dzd
Slsted 3Odztsc s 9 . Ho j H jlogzv| IdpOcZE B M Pdz! d3ts dzj
fswe' E Spdgfd Bz s® Peddz CtedflssC ¢’ 9. z
4750 Jc/ oi2wBfB Do TV, 09snulfots CStotssted Odz' L
griptococcus)| j 8B~ " H dzts L O L adzon das@f, tel3] MHridsoCGia@itan Iz
Odz' 9 QPdaflzsIEDEzitidismMizisls e cse s of dzdoz dai BO
w gt tslstc  d3@zzdzd MB&ZW Bz tc* Z d3 H ( wWz] ¢ @EHO )
oL OGcOdz" .

32 1 L dzOyj dzdz? S ' & €' Mdesets o Misk o
BSese ' ©ls' hbkte's ' Md" GClogdEs@sk o FHy d
OdzsdB "' slsd§ 58

1 " fmdzv 99 jHjdadgw 90dgS 3 yddzz L mMOdz' «
odHBoE kO €' dzels'ipdzOdzs L BS &zQ H s tsdigd & &) ¢
Cdhdegd C O. AftctaweRldamjy & L B' dz' h j dadzg OB s |
fjoded[H o Lkdiiso dzti Olsts@®§ dedzetf 5 B ® § b 1 Ip Uzlz.
jdzls jtetsB OCIsj o' 2 o M solily ddsw ¢ sz £ dds £ O thdsd
Odzls d B ' SsEntpiitidiar &£ 6®L " © B ' dzshujfd/( 1,00 5F 120 Iso
oz d ®dJPRIMDEEZ] "zt o9, wCdd BBO o
Styphimurium E 105" deOLj' B(W2[L A 18 ¥ 2V etsytf d
(2, i@ .dwodzj dets, hts ' fdzv ‘b 9 W jizdlzdzes dzy
L dzOydets L tetsfmis O ydfj dz Eaterfgbneter KldbgialdplO®s, dzc
F ot odgWwdzdzg L www G telz fsmsf,/BadS v G 2
Enterobacter' 2, 78 b ( /BcOS Is j t' KlebsiellgH Iz Iz & oz ) dzts
jdzls j esBlOQ zj Mbd * dz L BH'jR hdzf REOPLS dbfnpw D 1,
2,28 00/ ¢ o' (stOE. H dzts
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v OB dzd2y v

s'dz €' Mmded?2 o3 Ml B CiEkBEsEE O Lizes B
9 9 J H Patizumiellaenteritidis' Salmonellayphimuriumls © f tod f 5° H da(
o OdzC 53" yd dats d3

Lol d 4 SMmYjteddj dzls Odz! ded
Jtekztf d N v VanC(;/mycin+ Vanc?)/rlnycin+
B S EEd S'e”fgé'd's S'typTTS“““m S. enteritidis | S.typhimurium
(n=15) (n=15) (n=15) (n=15)
C' dz B fkssic Me@23QF8)p L [6
E. coli 3, 01%1 2,071d 1,957 1 211 1°0
(121 10 (1,81 1%0 @, 2%1( (@5 1%
8, 0110 241 1% 2,8%10 29 1%
P. aeruginosa 2,2 1'0 1,251 1°0 2,29 11 3, 71°10
(1,61 1'0 G, 0110/ (@1, 4%1( (2 1T~-10
321 1'p 2, 0M10| 3,5%10q 1,89%10
Bacteroidespp 2,35 1°0 1,91 1°0 2,69 1 185 1°
(211 1%0 (1,21 1%0 (1,871 (@ 27*10
310 1°p 2,11 1°p 4,0%109 33 12
E. faecalis E. 2,45 1°0 1,11 1°0 2, 37 14 2, 01°10
faecium (1,81 10 (291 1'0 (2, 71 @1 1%
4, 01910 141 1% 3,114 36 1%
Proteusspp 1,51 1°0 1,51 1°0 8, 77 11 2,71 1'0
(4,11 10 (4, 2710 (@4, 0% 1( (6 1%
2,21 1°p 2, 0% 0| 2,49%109 1, 010
Enterobacer spp. 36l 1°0 2,05 1°0 1, 99 1 2,81 1°0
(2,11 120 (1,81 120 (4, 671 (24 1%
6, 091 3, 010 3,6%140 63 1%
Klebsiellaspp. 2,71 1°0 2,85 1°0 2,21 1°0 2,451 1°0
(1,8 1%0 (181 1%0 6, 0110 (L4 1%
4, 0110 4, 0110| 360 1% 360 1°D
Peptostrepto 555 1°0 26l 1°0 271 1'0 291 1'0
coccus anaerobiug (4,41 1%0 (2, 0121 0| (21 1'0 (1,91 1'0
1,21 1°p 371 1°p 3,8%109 4211
Salmonellaspp 221 1°0 1,45 1°0 3, 0I°10 4 01°10
@1, 0%1 (1, 01~10| (2 0110 (2, 671
4,091 4,00 10 44 170 2,21 1°p
Staphylooccus 2710 2,17 1 0 21710
spp. (1710 (271°10 (61%10
31 30 7,2910 33,2910
Lactobacillusspp. | 2, 051 3,487 1 6,271 21710
(5, 21 (87110 (271°10 (1710
47 9o 61 1o 21T 9o 2,5%10
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] osHtso s Odeald y' 3. 2

Lo dj g difdzs Odz’ dzgdr Is9 O
el d i v Vanchmycin+ Vancz)/rlnycin+
B CEsEEd S'?rr]‘felg;'d's S'ty(‘?]TTS‘)’”“m S. enteritidis | S.typhimurium
B B (n=15) (n=15)
C' dzr & Mkt MRE@2EQRS)® L G
1110 1110 1110 5,051 1
Clostridiumspp. (171%10 (171%10 (171%10 (171%10
17 Ho 17 9o 17 9o 17 90
Bifidobacterium 5( ’10T4_§1|0 (11| T}-loo 0 (11| T;‘i-loo
SPp- 17 9o 57 10 57 10
5, 571 1, 05T 1
Candidaspp. (271%10 0 (27110 0
81 9o 71 9o
2,391 1,097 1 2710 1, 97 1(
Cryptococcuspp. | ( 1, 21 (1, 271 (171%10 (2, 871
21 9o 281 9o 1,6MH01q¢ 22,9910
1,457 1 1,57 1 1, 79 1¢
Acinetobactespp. 0 (91%10 (91%10 (27110
21 9o 21 9o 471 9o
. 6110 1,551 1
Flavobacterium (17%10 (17%10 0 0
SPP- 2,491 2,.3%10
Yersinia S ﬂgj 1 0 0 0
enterocolitica (1T i)-O

ltedd3' IsCHGsMIs'se " todz' MisH 9" H A dedzts Mfigzis 2
G to B Henteritidis S.typhimurium

LVw Gtk ¢ d ¢ fMls! jdisjesBOYL O
Cdzjpmutd2 46 L kO Stc” oadzvdedz L o' g O ' Hi
Gtolzf " (2, 020B8BBINLO0 & dzd SCdhCBots@ts
mMzftctso sH Y o Odzd My o' L Cdd3 L d3j dz" j dzdz® €3,
wCehis E hEt' o, WwC ' 'SkienterdidsH dazPfipt w dgso[ [ 4§ ¢ 5
fteslsj’ o, bt E ctdLEdydd. w§ htysis icffgdRizsd
NS ZOdzd3s&® [7 %10

v o Otedds W S gphinsusumie dfdzd dzv dztsfis'v [ L ¢ 5
ftcjHMisOo difr€tup @S H L Mdzv 9 9 j H'j SPhimEi@zS
C'dz' €' Mls! HOddR BEsSOEBE 9 M EZOLZO 2, 741
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s' dz2 ¢ Mmistcd3yd dazilz¥ jyd n GleOd3dz G Olsd o dz( -
MisOlsdMmMisd ydes HBMIsse " tcdets o' Hic' L dgv dzO My
P.aeruginosaz G tod L tiglz' Bolz, © wWolo | H j dzdl B erde@idi§ ts &3 'z gaf
EHjC' dzr CtOOLUS'domwey dz'® tsf)Y .4 2dz'2>F 110 hldso Ctdsoftaty]
ls* dz¢ &d enteritidis ( 2, SYQY ¢ glzlsls® 9 j L tetsfls
Oyddsj stsBOCIsjisvge/LOt | 1MBEBEHOdzts 2 Iso Ot
O dzls d B 'L &tgptfifurium IssBlsts o V ctolzff ' .

1dt8Br HdzsE L OL &2OYydisd, hts 99 jH] dadgw
o @ sy yYyddetsdz dBwBOdzts dzjocddis doodzddy Hnéisth @rd ezd UZC
Bacteroides Peptostreptococcygknterococcus s ' dzt €' MiskV BIOO® IsY
Gtz On dzj 2 1c6B U0 BB/ f j X, KR 10
2, W8 ufe/ O | dalsijuc®ECchr HsMdz HOR L 9 O
S enteritidis OC MY j ted d3j dzls Or IS typhindellirs d3'yy @ dztf dg €
ftcOCIsdydets dzaj L d&3' dzt 9 Oe MW

vydmj dzo dz2'" s+ CdztsmistedH ' 2, &OCIssB OYydd

o dH" dzv d&zO M L BOIs j ' Qdzkz$ ' adz 1, tsinds, 52 D11
2n%swfe o' H loOttdds Vw Gtekzfd HOd isCO0
2730 1 °9un[@/0Y. enterocolitica' W dzOe tsB OCIsj tg* ’ dzj
BOIsj to' Odzlg tcetter] L i o . 1 toj Gandsd@depzd & d H 'tcdg'H
o' Htcdhadz©® W Cdd3 Blzdzd o9 jHjdzg MOdz dzgsdzj dzqd
l ojH]dadzw 9 0OdzC sd3' yd dzlafls 'L H “fifip dAf tdzfoaizij diAls ¢ H t$
BOCHsM' 9 Orn dBOIsjtc' Oz HOdts® cwkfd izt

33 1 gL dzOy  dzdg®  § ' dzr C' MdgsctE K @ d fplsf HoliES:
B Cte' slsd Sdkesots’ Sdh&d b kBsfragilisfiz®d
sdz' ©OLGotets fd2lsdkkz o0ds sd ydddk

loJHjdzdzy P RGO 90 R yddze L mMOdz o
His Mklls' ada Ld3 d2 SdhCsoasEts B CtBB' S
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B. fragiis sB zd3tso d dzts L d3j dzh § dedzv o d3' Miskz jh jtec
hdejdzd SO MOdz d3tsdzj dz.

VL otcdzodg dBtclztf Oz Iso Otceddz, WwWECdd3 BlzoO
MOdz! d3gtsdzj dzO d3d ,E. colifin\judzi dz (MgstomiciniS. enteritidis:
B.fragilis) L dz. d dzO iy  Hj ¢ ,dzZ ¢ 0@ usmifancgmicieOL
S typhimuriumB. fragilis)i 2538 t©OL ' o, §tSOL dd S d ?

5O 3% 9 Jcl G5 OX3iz.

v OB dzd3yw
s' dz ¢ fded?2 MSC d&ZOH fwdMmls' S s’ & Ctot
9 0 J H jOddrlz' Zelyfjagitisdz0 Isdz' ftod?2 sdsz o OdzS

Lol d 4 SMYjteddd dzls Odz! ded
v Vi Vi Vi
Jtekztd d | Vancomycir | Vancomyci+ \/Sancomyc_:ém SVancr:lqmyc_m+
& Cttssted S.enteritidis | S.typhimurium| > SNtertidis S .typhimuriun
(n=15) (n=15) +B. f_rag|I|s B. fr_ag|l|s
(n=15) (n=15)
C' dz §' fls! & € tots =QAFE50Q dp sLudf' / oG]
1,987 1 21 1°0 1, 357 1 3,99 10
E. coli @, 2% 1( @5 1° (291 1'0 (2,00 1%0
2,891¢ 29 1% 1,81 1% 6,00 12D
2,291 3, 71°P1q 20110 1,9710
P. aeruginosa @, 4¥1( (2 171>~10¢ (@2 1% 1471 %o
3,591(¢ 1,891 30T)1o 4, 01)1 0
2,67 1( 1,85 1°0 1571 1 8,8910
Bacteroidesspp (1, &1 1 (@1, 271%1( ( A ] (4,00 1°0
4,091¢ 33 1% 3, ef)1o 2,00 1P
E faecalis 2,371 2’9'21( jlc 3,7511
E faecium (2, +71 @1 1% (1,g| 130 (2,571
' 3,1H1¢ 36 1% 561 1°p 7,00 1°p
8, 771 2,71 10 2,77 10 7,9710
Proteusspp 4, 0% 1( @6 1% (1, 271 6,00 10
2,4%1¢ 1, 010 3,2%10 1,2%10
1, 991 2,81 1°0 4, 31°10 231 1°0
Enterobactespp | ( 4, 61 1 (241 1% (1, 31-1 0 (1, 8711
33,6910 63 1% 7,0%10 2,9%10
22| 160 2,451 1°0 2,37 10 1,6710
Klebsiellaspp 6, 0110 (141 1% (1, 471 (1,21 1%0
361 1°D 361 1°D 4, 0110 2,81 12D
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] tsHES9 ) j dzdz83 IsOB dzd y*

Lteefd J Sy Jted d3j dzls ©dz! deq
v VI VII VI
, Vancomycin+| Vancomycin+ Vancomycin+
i d e d | Vancomyet | siyphims | S.enteritidis | S.typhimurium
(n=15) rium B. fragilis B.fragilis
(n=15) (n=15) (n=15)
¢ dzr ¢ Mils! 3 Me(@IBRED)) 3wy /oc
Peptostrepto 271 1'0 291 1'0 1, 99 1 3451 10
coccus 1 1'0 (1,91 1'0 (1, 571 (3,00 1'0
anaerobius 3,8M1(¢ 42 1'p 2,1%10 5,2%10
3 0°P10 40T1c 1, Dof 9,00 1'0
Salmonellaspp 2, 0110 ( 2, (1, 271 (5 o 1'0
441 1°p 2,2T 161) 2,910 , 4910
Staphylococcus v;;i 0 2, 2 §J 1 2 §J 1
< 0 (6I-1O (1, 8611 (v,gll
bR 3,2?)1 3,2%10 57 90
L actobacillus 6,271 2110 1,77 1¢ 81 10
o (2710 (1710 (2,871 (4710
bR 21 9o 2,591 2,9%10 4 10
1710 5, 051 17110 1710
Clostridiumspp. (17%10 (17*%10 (17*%10 (17*%10
17 Ho 17 90 17 9o 17 9o
Bifidobacterium 1] «;11 0
spp 0 (17%10 0 0
! 57T 9o
1, 0571 1
Candidaspp. (27110 0 0 0
71 90
Cryptococcus 2110 1,991 2,8511 2,8511
(17%10] (2 16T (2710 (1, 871
SPp- 1,6H1¢ 2,991 67 D0 87 Do
Acinetobacter 1, vSﬁ 1 1, v75q 1 2, iﬁ 1 3 Tv} 0
(91%10 (2710 (21%10 (171%10
SPp- 27 90 47 Ho 81 1o 97 Ho
Yersinia 1] ,% 0
enterocolitica 0 0 (11-10 0
21 Ho

ltedd3 BCOHEsSMIssIB Y acdal dff dzdetsls § 2 i 6 tc O3y
® "' Hdatsh j dzdz® Viarsomydnc® S enteritidis * Vancomycin +
S typhimurium

s' dz ¢ Ml f toj HEMés@actzdC oo CmENEW W G G|
NS ZOdZO o' Hi o 2HSRME[ED, BE 1D ¢ dz CO IsdMmw L
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V'Vw ctekzf On. ¢ O™ ydz' toj L Kidbsidlodpp sk
we'  oadH' dzw dxbuigVwusw Gots 0 O I£As Mlls’s & Tk A3 - 119
Isd mw y' tcOL " o Vd&iMia" jgtolzdzg’'OF . & v OC By o d M
BOCIjtets” H' @ 9o Cd)E&@dzgdtt Ctoch Iz @ ts f tcddy J C
f'  Hlso jtoHy ks Is! Mw ¢ OL\ViadW@dsdi, ¢ t5ls G HO dz
7, 9'8 b Qe/Proteusspp). [ MBdzdets Lo jtlsO' dO fMmj
hzte® o, wedds Bkzdzd 99 jH] dZ BOCIsjtets” H(
Cdh jydedSkz odwedzv ' Is iy’ dim' CLkils ' L d3jud@r €y, dzd
CtedL z@dgdz f Jwuz ctlzf ° o dH' ' dzv dzts Z HjS
Senteritidis( 1, 1@ . ¢ dzOdztse ' ydz' toj L zdz Buddsuf
Ctelzqd ', H B tyShimdziuf dndsdzts o d dOv [8/dz@ 7 b 0 H wdzlz
Gtk F10% 4 [op

l 9 jH ] dzdav BOCISjtts” H' 9 ftcdo j dzts H S
CdhjuydzdSlz hMizte' © dgi W jtedsj dzlslzt ydrm G tcOd3c
f stc’ o dzv dzdz' BOGCIs] to' \&dksudu' pdigiznf  f@RagL telbd o €
L dad ¥ j dzdzv R ‘admghasdids ' €' dz2 CO Isdmwig v L '
Acinetobacter spp E 60 tOis'vgd ( 2205 mWitdz' o dMmts
B. fragilis. ¢ 2O dzts ¢ ' y dz' tcj L zdlz2Ve@led ceRiEY dzOd
fMj oHtABSdZOH freCudf€ dz @) 1Is,ts%B L 03 jntdls 0o [6/ h ts
o' Hf tso ' Hdets 3] dz" jo57 HgjOL '"\tag & BY Isid figw

l 9 jH] dzdav BOCIsjtets’" H' &8 Mftedw dzts | totst
C'dz CSsMls’ jdalsj tesC 5¢ " VaulwWw wifuy fdstasiAls@crj .1 Isus
ts s to a8 emteritidis L B. fragili,s o d 1 * dzw dzts fg v [GLE, f4eBalisO
E. faecium 1 ,%s9un [&/@eptostreptococcuanaerobius ) BOIsj t6° Odz
w ¢ dd3 eSetyptmmjurium L B. fragilis, 8  H * dzd dzd® j Blzls P oL @ €
3, 48snv16lf jflstsmistej fIstsCs5C " 0. @€y ydg fif y ez
ZOCIstsB OCIsj to’sD [GHMsuw) , 7 Ss1@fc/AQVRULLAU) O dzj
Gk O~ B OSBEfijdbacteriuneligH o d H * dzv dzd M) ftcd B
HtsfMdz' HY jdedz o3 Misk Sdh jyddco hizt' o.
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1 OW 9 d&B. fifdmilis f tcd Oy tdz L dzd 3 j dzdz"Canfidadpp € tsfls
dryptococcusspp 2 S dh j ydzd ¢ Vwwv@dweu: cllzff O- ¢ (
o dH ' dz¥ dzd f oL OG0Odz |, O ¢'dz ¢ Mmis! ¢ ted
fste" odgWwdzgdz L V ° Vw’sug/f Odzd) ° MS dzO dz(

tOLtsd3 L yddz, o Cdh juydedSkz dnsdL 2 dg'nal c
MlsOW ' S ¢ " od i asQOESHHEEOE s jto' 2 k& H O'ds' 2

2,253l 0

4ulskzq " dz HeMistse ' tcdzs s’ oLO" BBLOOW
odH' dzj dzgdr BOCIjtc' sdzse ' yded d3d d3j IstsH Od3d

lted OdzOdz' L ° tsls tc d dgOytzaddaS o daCptisitn s ys @zdzde iz
oLO i3sLoOo ' WL Ckz a3 Ctokzf Odzqd B Ctosls®e C
tcOdzc so ts° Cetej dzv y* ° Spear man ( R) L' W
My smisj t6° ¢ O° Is+ Bifidobdcteriumsgpts ldstridiudzsSpp (R =0,96),
' d k=" Staphylococcuspp * Lactobacillusspp (R=0, 7 8) , - VI
d3' >lactobacillusspp * E. coli (R=0, 7 7 )Clostedium spp ° Yersinia
enterocolitica(R=0, 8 1) , Iz - W3l K.l coli¢ E Hagcalis, E. faecium
(R=0,79), Staphylococus spp ' Klebsiella spp (R=0, 8 3 Crypteddccus
neoformans’® Peptostreptococcus anaerobiyk=0, 8 5) . 1 sd3' tedzd
L' WL C odL dzOyd dzd B. fragilisf patmionelaspm (R £0/67), &3
E. faecalis E. faecium Proteusspp (R = 0,64),E. faecalis, E. faeciumCandida
spp (R=066) s OC sy HYtsd3 tcdzd?2 v dBBd?2 LoGwEEYL:
d3' Beptostreptococcus anaerobiuBifidobacteriumspp (R=0, 6 6 ) , oz 1 «
a3’ Rroteusspp ' Clostridiumspp (R =0,64),Klebsiellaspp * Salmonellaspp
(R=0,7),2h sMI® ' d3° Acinetobactespp ' Staphylococcuspp (R=0, 6 8 ) ,
M sd® A3 Clostridium spp * Enterobacter spp (R=0,66), Yersinia
enterocolitica’ Pseudomonaspp (R=0,63) & 9o ts f§ dztzlatobacillusspp
? Acinetobacte spp (R=0, 71) . 1 9 stetsisdz’ 2 fnd dz
9 HL &2OyYyo' Is!: e’ & frdgilis * Entetblfacterspp (R=-0, 8 9) l
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Proteusspp ‘ Cryptococcus neoformarf®=-0, 8 4) , -H' R.tégpdslis,?

E. faecium' Lactobacillusspp (R=-0, 8 9) ; -H' Hactobscillisspp
Candidaspp (R =-0,88), Cryptococcus neoformarisSalmonellaspp (R =-0,8),

2 o tsgd3d3h. Fragilis® Staphylococcuspp (R=-0 , 8 3Qlostrisli@mspp
Enterobactespp (R=-0, 87) . Jot@R@lsdzod Wi s tdzw o dz
d3' Staphylococcuspp * Clostridiumspp (R=-0 , 6 5 } d3° &osttidiumspp

" Acinetobacte spp (R=-0,75),E. coli* Candidaspp (R =-0,7), Enterobacter

spp ' Candidaspp (R=-0, 7 1) 5 d3' HB. filadilis* Enterobacterspp (R =-

0, 64), - do I ®Ili ° Proteus spp (R=-0,7), Enterobacter spp. °
Staphylococcuspp. (R =-0,76), Enterobacterspp.® Clostridiumspp. (R=-0,74),
Pseudomonaspp * Bifidobacteriumspp (R =-0,68), Cryptococcus neoformans
Klebsiellaspp (R =-0,65), Acinetobacte spp ' Enterobacterspp (R=-0, 6 5) ,
VI - d3' >Acinetobacte spp ' Salmonellaspp (R=-0,68), z VII - d3' ¥
Acinetobacte spp * Yersinia enterocoliticdR =-0,64);zVIIl - d&3° B. fragilis*
Klebsiella spp (R=-0,7), E. faecalis, E. faecium Proteus spp (R =-0,68).
[sted BOdz' HOdz €t dzv y' 2eddssacsizOQz@zRz 2L @3 {
CqhjudzdC O MmYtshlsjt' ¢0 5! MY ftodcd U dacz
LO ©OJgdpo Of Gtzdzdzd » B &R je) PE@M o ol HJ
9 OdzC sd3" yd dzlz Mftsmlsjtc' cO' 5! MB 'LBL diZ' dzQ dz
GteOd3dzd G OlIsd o dzts’ Wdzsted (S dzj BM® * dz 4 dals
L dgd dgh jdzdzv f JfIstsiste] f ss5C 5¢ Bafragilisnls O s dtas
tc s Hdandida 1 o j & jentaiidis® S. typhimuriumL k& d3ts o dz® dzj fr
L3 dgk B Ctetse' tsIsd (LtesMmisOdedzy € ° dzv € tsfl
Oyddzi ssBOCIsjte’ o, ZzOC IssBOCIsj o' 2, B' W'
hts HBotsHJIS! Isj stg’ & ftets € sdzf ztclis Ottlzdz
Cdh jydedc © &' 3 MmMBtsE . 1 Otc Oy j dedz? N EZte' 9o
sBtesBSCd o90dzS sd3" yddzesd3z B j L §f tsKletssiekadppts o
Salmonellaspp., Acinetobacte spp, Cryptococcus neoformans Wwf)d s yJ te
ftcdcdz ykzs B Is joig pkmphtddsoccus, Lactobacillus h s Hts9 S

il sdse' ¢ - fipgdz Sgedf) @i dzdzy . S gy QSyzad § ©o
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BOCIsjtots HS ooff def O Is izts dzC ztc j dzy* & a3’ s ¢
B CtessicOdz L &3 9, ftcdosHW ydizls jHitssB PG § t
dzj W J ety dEBE 2 ¢ tc O d3dzi ¢ Ols dEo dA( Rroters@fplsKletasiela (
spp.,Yersinia enterocoliticaEnterobacterspp.,Acinetobacte spp, Pseudomonas
spp) , ' bOSddB yddesdz Mftedw' o' Hdztse dzj dzdz
cj Oy 2 & C€dhjydedCiz.

35 1 dL dzOyj dzdzdizts malzts L dzOykzh sfls o9 dH
codzso dzs’ , Mkzfbklsdy 57 SO LOdkdhSte 5-
1 O6¢C j ©0O)

L  ~BH' d MY J tod e3jodfls iz WifPEAf * dzlz o ° H
L 2Oy kz hasdHsts o tsG s tc ' (LCdistsjtglsdz] ‘' Is p-X @ g TP O)
fsCOL " j dedlat dz® ' dz' C sfyls’ Wi d ala] HAO 2 B 5 dzt
C'dz CsMmis’ wMtsBddz 9 HtsMdz HYRZo Odzg' 2 Gtz

d= Nmax/ N,
Hi NmaxT € dzt €' Milst s hwéeds de@Reel ;dzr ' to
NiLOcOdz dzO@ ¢ ' dzr €' Mils: Meddz 9 HBT

dbdzOdz' L I s8O0@,IPs, s o Ctdstgsznbzic? Y6 d
&3’ € tc s 5 tc cBBidebactegdm spp, Clostridium spp * Lactobacillus spp
(d=0,37;0,37; 0,11} tc Bfi).

IMonyasaniiinmi pisens (KYO/r) KoHTpOJIb
m Clostridium spp.

| Lactobacillus spp.

m Bifidobacterivm spp.

W E coli

M Enterobacter spp.

W E faecalisi E faeciuin

Peptostreptococcus anaerobitis

Bacteroides spp.

Staphvlococcus spp.

[ dBLI SfkdYyy 2dd2 t' o) d@ 5 € toEsdas Od
Colyd " .
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Cokf' Iso Ot

fJtcj ©o Oy Odzd B Erflepattérspp, dabsiellasspp, (d = 0,44; 0,36

02 ( edB. 3

Honmyasimiimami pisens (KYO/r) BaHKOMIIIH

B Enterobacter spp.
B Klebsiella spp.
B Cryplococcetis spp.

B E. faecalisi E. faecium

u Clostridium spp.
u Lactobacillus spp.

B Bacteroides spp.

Bifidobacterium spp.

W Peptostreptococcus anderobitis

{ 21 sfkzdvy' 2dd?2 t' ojdz
slsted BOdkd o OdzS &' yd dz

v 111 Gl 9 HL &ZOyodzts fny!

neoformans Salmonellaspp.‘ Lactobacillusspp (d=0, 1 9 ;

Proteusspp Is @actobacillusspp (d =0,89; 0,02) tc BBH).

dZ ¢ oliststcw O

Crygdcaizus j d
0, 187 0,

Honmynsimiimami pisens (KYO/T) S. enteritidis i
S. typhimurium
W Proteus spp.

u Salmonella spp.

B Cryptococcus spp.

W Lactobacillus spp.

H Flavobacterium spp.
u Candida spp.

W Enterobacter spp.

t B3I sfkzdzvy" 2dzed?2 tc' 9o J dz
ts Is tc d dB@uatafitidisls G typhimurium

B Csstce O
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) V ctekzf" L B ' dz'! o) diedezO g HzlsW ' Hydz dzbiz"
Klebsiella spp, P. aer,ud.i rcad,s L£ryptococcus neoformans
Enterobacter spp (d=0, 16 ; 0, 16; 0, 15; 0, 1i5;
Enterobacterspp, Klebsiellaspp (d = 0,26; 0,23) tc (BH).

Honmyasiiimami pisens (KYO/T)
S. enteritidis+Vancomycin Ta
S. typhimuriunrtVancomycin
B Enterobacter spp.
B Klebsiella spp.

B E.coli

B Cryptococciis spp.
u Salmonella spp

m P.aeruginosa

W Acinetobacter

B Bacteroides spp

W E faecalisi E faecium
W Proteus spp

H Peptostreptococcus anderobitis

{ B4 sfdvy 2dzd?2 t'ojdz & Ststtee O
slstod BOdzd olOBEENteiSS dyahimurium

1 jtoj 90 O yopdz VddHsd3 VI I | Gtz ©Or od
B. fragilis‘ Lactobacillusspp(d=0, 02 * 0, 51( dsfgl.0, 94 ° |

Honmyasiiimami pisens (KYO/T)
‘ancomycint+S. enteritidistB. firagilis Ta

‘ancomy cint+S. typhimuriunttB. fragilis
B Bacteroides spp.

B Lactobacillus spp.
W E. faecalisi E. faecium
B Peptostreptococcus anderobitis
B E.coli
m P.aeruginosa
H Enterobacter spp.
m Klebsiella spp.
Salmonella spp

t dB5 1 sfzdvy 2dd?2 t' oa'jaz ( Iy [f/edsS)stcE O
slsted 3O dzd o Deeritidisy Svyghimuriumis B. fragilis.
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O dOdz' L Blsted 30dzd = H Odzd » i tg do ) @D JrtdA]
fsCOL k2 Iko®teddz ¢ sdzlstfpiz az® Oscldclzf d3' € t
CBdztso dzts d3* ¢ tc ts BBifidolagterium Gpp, PDsEIdium spp,
Lactobacillusspp, B. fragilis, " tfls O dzts o-10B8%.1 @QIsjtc* ~ , w '
H S Mz zlsdz' 5~ E.d3¢ok, tEstdrabactardspp, ( Klebsiella spp,
P.aeruginosa M ¢ dzOH3DBI8E.1 .o j HMNIsOo dzd € d L Odxff,h Clis@ G
w C(PeptostreptococcuanaerobiusE. f a e ¢ a Ifaegum StapBEylococcuspp,
Proteusspp, Candidaspp, mMis Odzts 9-820 Is% O M! sets Cdh Ctso t
lted 99 jHjdede o90deStsd3 yddzz My smlsjtc’ 6 O Is
G s ddgsds’ € to tf¥ Rifidabacteriumspp, Clostridiumspp, Lactobacillusspp,
B.fragilisyH s %4 0lsO L B"' dz' N j dzdlz? B OC Isj taly' X tegst s
(Enterobacterspp, Klebsiella spp * Cryptococcus neoformans H 5%, » GO
fp " Hydls! (s Lo S| Gi.Me ©aAedgizis di' e
LOdzdh Ctso 5° &gd < eONY@sisdq mw ' ftcd, o H
Mz tctso sHY ' Is! fiily CLices tsis' ¢S@joEzuEYaERiR 9Cryptococcus
neoformans,Proteusspp) His -19@0 IsO L d3j @avgbdatiznudgspp,
GtedB ' o Camdislaa zts 0%2 [ H dzO ¢ ¢ ' LdrtoBaciligdsspp, w g
o' HdegswiIs! Mw HB HftjHMISOadzdC ' o ¢ tsdk o 'dats
Yy 2 WOebo jHdojusitiz'' 6 ftots CtsdeS ztclzo Odzdzgy d3' ¢
1t dzr b et L Cd2 B itdys o Y IOJSs@ Y wajsdzdzs T 0 o3
MfsmMlsjtc" cO‘ Is! Mmw ftcd ©9JHJ dzdz mModz: dits
9 OdzC sd3" y (d dzts A3, hts Mmow wua( s Iz W AN s QGe@sLL dad] 4
Cod W' y'J weh@tel j g s dzmistcz ol H Blodg'cdglz IsO €
MC dzOH k2 tsMhdatso dztsf’h | Wtz CB B L W5 da) Qodgoz BOC|
B'W' HSBOCIsjte' 2 HiS d2ADUsABEL Is J " 2zd MY M
o' Hiulets Mz 2lsdz 5° Is © LOdzdh Ctso 5° Gtolz:
Mz tctso tsH Y o Odzd ' H ts5 L BY%OdBalmgnelialzspds, E. coli,
P. aeruginosa Klebsiell spp, Enterobacterspp, Cryptococcus neoformans O
L d3j dzh j deeptosiieptococcusanaerobius j dzls j tc 5T Brtéus spp,
MsOW " dzsC ts¢ ' Candidate $@%. 0 BSRALEZY ] yYyOMm, o9 ]|
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BOCIjtets” H' o, zO Isdz' f i j tc jCQHdey digssdlyl dy o ft
® ' Hdztso dzj dzdzs deste Bs W dztistsd ygdh phaodzed P Is
BB Ctoststed Odz' L d3' 9 Lackshbaslosdasp p. ¢ tolzef 'd¥ * H 5B (
BOCIsjwts MO0D) d3' dzd odHtsoatsets MECZOHE 9" HE
w g o' Hdesmw Is! fqw  LHOskZd MGt et dz' 3 C ts®B ' S
J dzls | tc sRefs@streptococcus anaerobigsH 5 %)8 0 MIlsOW " dzs ¢ ¢ °
tc ts Chandida( 80%60) Is ® d3j dz" $amulanellaspp.,E. coli, P. aeruginosa,
Klebsiella spp., Enterobacterspp. ( H s %)5 @roteusspp., Acinebbacterspp.,
grypt osgpp(cctmds?2 0

s OCdds uf e d3, § ctsog @Y Isigdas stedmts s i dgdad 3 J C
o MisOdzts 9 dzj dzts, h 5 99 J HJ dadzW 9 0dzC sd3" yd
H BdzOdzmiz o3’ CCdtd 5 B, A BY © € 2z 8 O dzdzw Iso Otcd dz
off dzdoe O° dz0" WinNGAd &d ¢ dzOH Ek dastsiRts & dzts dzdz L
b dz0Odz' L Ld3" dzgd o' CtesW dzsted, ftcd o9 jHJ] dz
sBisBSCd 90dz s5d3 yddzetsadz,  =C &EzB@o dzislf OC G |
f Olstse j dgdets™ 3 CStetsW dzsted, fFts e  HigEE! )y f
yofm, ty' dzf G lstcjdidiodzdls0le s j S MY j tod d3j dzls ©
poBHddzd BOSCIjtts' Hd, d&O IIsdz' (s jtej Hds
f 5C@OO H dzts 9 dzj dzdzw detste d3s W dztsted S dh J ydzd €
d Ssdzse ' ydzd = * B t5 SEdEf] QY 'oazOMIsd o sMmisj 2 a3
d $MY Jj ted d3j dzls Odz! dzd = CGtolzlf @ro ' v dzDfiYfdz=zO Y § dz
odHBo tSGE IS tc ' (LSdistsjtglsdz] ‘Is p- @ i L P O) ftotsH J O3
o' Hdztsh jdzdgw €' dzr Csfpls’ M ddz dzO28B "' dz! h
smMseddz e EE@OQdE 2 Gzt " .

fdLEkd IsOlsd HBMd HYBdlz, tcHzOBS|dziBdY’ € €
s B S[R6D,263.
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tHrwf 4
IRYVOY[1L1C 41wl trYyReU[1LUL JHOW U
JwstfLt41d1 wy f wl

) o dBE dzj § ey dzitds d y dzts 3k o dsHl'f dzjo dRdfigtz jh s 'O ds

9 Oy dzd o thpC dzOH s ocdzs B O dz! dzts”’ md mis j &3d L
OdzsdB ' BIsdStstej L dMmisj dzlsdz’ Misk dzZO d3' § Gistz@H Hd
L zMmistc’ y O dzdz™ GJ dz' o tedJ L dMmisj dzlsdzts s z

B Cosstce Odz’ L d3' o

] ftotsyd M odoyjdedzw 4747 Yicpezinls ©o dz
tc s H JEl#gobacteriaceagd3d o d W o d dzd , hts Y@fidRG O |
(tej L d Mlis | Bakedabidsiaceaect 5 € OtcB O ( tizg dg'zedz P, 8 1
B CtosttccOdz L d3' 9. 1 tocdE eotsdgdlz’ a1 off ij dizelal d &P, !
GJdz LEMmlsGgrdneOois j 2° 2. pdsOda', L wee5 deO=irp
Klebsiellg fsCOL Qo hts tj L dmils] dzls dzl3i@% % H t
B CtesstceOdz L d3' 9, O {Salkhonelldsppu j dzdy z o 1028s
YyJ 2 c6jdz OCsY03B@Ets') tO@MW tG L Edzr IsOIs(d,
6 3 N0 dstc tsENtfrabdicter spp, Hitseo J dzd KPCd3© dzd j d&, 7 6
BOCIjtc' 2. ldeoyjdedzw" 76 ° Prtelzydpd o ot g
dzOw o dz' Mmls 7,89 % G4 dz o toj L dMmlsj dzls dzts
Hitsfydz' H Y j dzdz’ Badtetoidesspsaidt s @ dzts o0 dzj dzls, ¢@@zizdH C
9,86%1ff tc j HMIs Q' daeSs ostesHEZ. [ HAZOC Httslsddzj y d
9 ' H dzts i dzts dzh d A Ctolz i3’ ¢ to =IO dz'ts 1Ak Is ©
P. aerugirtssai 39, E. faecalisi 46, E. faeciumi 50, Peptostreptococcuspp. i
32, dzOw 9 dz' fipls 'dzjH @ dztslaOs Ldjtede ' Mistc s o O dz0O .

v nSH' o doe yJ dadzv 40 CLsdzw st 9,
Enterobacteriaceae d3d L ' W iz o O dzdd® OXAHES L dzGrpisatedz’ stz (
844 % BOCIsjte' 2. v OC,E. colifffricd’ QHLyQjdemizV? ts76 =5 2
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7,87 % 3 C wqy@aiOdl il ezd®gme 1, 54 %
tc s Kiebsiella( sOB d&z. 4. 1) .
v OB dzdlyw
wdzh d S Oy' W ¢ J dz'Woj dgtOdafet{{fof thigls g3zl dztf = N Is
B Ctostcc Odz’ L d3' o

. E sPC OXA48 VIM NDM
zsa | ] | oF:
& cssee| Bo 98 o OB o [OF] o | n] %
0 Y. YU Y. .
Enterobacteriaceaeg 474 | 37 | 781 | 40 | 8,44 | 67 | 14,14 | 39| 8,23
E. coli 89 6 | 6,74 7 | 7,87 | 13| 1461 | 4 | 4,49
Klebsiellaspp. | 65 9 11385 1 | 154 10| 1538 | 8 (12,31
Salmonellaspp. | 128 | 9 | 7,03 | 13 /10,16 17 | 13,28 | 11| 8,59
Enterobacteispp.| 63 3 | 476 9 |14,29| 10 | 1587 | 3 | 4,76
Proteusspp 76 6 | 7,89 8 |10,53| 11 | 1447 | 5 | 6,58
Bacteroidaceae, | ;1 | 7 | gg5| 3 | 423| 7 | 9,86 | 9 12,68
Bacteroides spp.
Pseudomonadacea 39 0 0 0 0 6 | 1538 0 0
P.aeruginosa
Enterococcaceae: 96 0 0 0 0 0 0 0 0
E. faecalis 46 0 0 0 0 0 0 0 0
E. faecium 50 0 0 0 0 0 0 0 0
Peptostreptococea
ceae, 32 0/l 00| o o] o |o] o
Peptostreptococcus
spp.

1 tod OdzOdz' L ‘SalmoBellaSpsdz@detf 2 ¢ j dz o dW o dzw ¢
B CtebtecOdz’ L3 9. vOSSEOwp ML BhHs o Mg dzt t
o doe yj dzdz 9 'L tsdzv s’ d&nterdbasterdzO tichy Ot ts I94CHSts ©
L dzOyj dedzv | Odz, 2 8 8ad B Bozdp OaRiorewsspy dz' "Nlis M <
10,53 % ouU HifftsjoH fplsiBaBimfefoidess jiOEA4BL ZMiste’ YO
2 4%23 dzdhj E 3 " Ltdvis' od® [0z dz® %z da20W €Od
£ OSdr hilsOd o df SemiprviacE dabcalids’ Eo faetifin
Peptostreptococcuspp.
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2zt Missmiz' s mw Y O BWNE'NDM, I8 5 Is @ ‘s ® dzdizO »
B z dzO odwe dzpdg@dz' f ted 67 Is © 39 “dudidzw
Enterobacteriaceae M ZOHO®ZO E 9" HMNMHEELY%so sdit, >3
o' Hf sod ejdltsizy 11 3 'E. eblifiHLdD LICxits dzOW o dz' fls
1461%,4, 49 % & CttsttccOdz L d3' o . 1dedffm Otda©C
Hisfdz' H Y j dadis O didissiella spd, L' wikzeo OdzEIM* NDMh 5
30 dAd,38 %, 12,31% B OC Isj to* 2 . v OC By (-@®dO df tatdm |
o dL d&zOyd dzd , hts cjded tojL dMmlsj dzlsdetsfls” H tS
"Lisdzv Is' Saimdpnelai’'z M C dz@3H280 ] 8,59 % o ' H Y ts9 ' H dat
f tcj HMIs Oo dzfirierobactaGjHM * NDM L 2 iste® y O dzd ! 7
476 % d3' Ctoststcc Odz' L d&3' @ ftod HBMdz HY J dadz
Hisfdz' HY J dzdzv o d W o d dzts Prde&ugsppde’ 1frllls - ©  ysd = LGIg C
9 Him@dzts 1458079 % tso ' Hdzts. [ sfdz" H Y J dzdgw
Bacteroideso d v o d dzts, hs & 7 ° 9 hilsOd3 o d3 Gt
G J d¥IMb' NDM ) € dzO 89,8660 P2, 6&BIsy ydma 6 jdz o
dzi BRzdzs oadwoeodzjdets o | f b BEEC BE ' szdi®VM gzp K
mMfsmMisjtc' cOdzOM: E 6 'L sdB¥%e §MjoHBEBEC

L ~tH' ftotso j H | & Is Gdfp tes JEkdgrop&ic@npceae
®Bd e MlsOdzse d dzd , "5 YOkt b OJ Misfilbgstz’ |
Yd W Odzts it &Ml dd pw o dzwlazO M0, 97 % B Ctistc
Hisfdz' HY J dadz 8 SCkdE ikt f s @EBQdded & * § &
LieMmlste" yO&BOCE &, 29 [ fmdz Hyjdadew 9 'L s
Klebsiellg f ¢ 0L Odzts, hts toj L dMmlsj dzls dA3f8%% H
3" CiwecB®dz L d3' 9, O ftd Sadomelgspzdz’ v & o © tztizh
1406 % B OCIsp®E &Y BOdzd yYj2ptidjedz SIOGEdJz. ts4s.k
OdzOdz' LIS O d35 § Entetsbacter H 5o j dzd , CTXeM de@y dz293 %
BOCIsjtc' 2. 1 9 yisdiaigts * & Cff to] H Bristie alzffw o d dzt
dzOW o dz6,58 ' G J dz' o ted L d fsijwd@sodEdriiflas @ § dHz¥s o . 4 e
Hisfpdz' H Y j dzdZ' Battdroidéss fsplzV Is o i ls O ditdso g Pladgdy
1549% ftoj HMIsOo dzd A 'IsOBYZ. S A 2B SH Iz
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v OB dzd2y v

wdzH d € O YyC™M,&/gnde’ VanBlz W j deslsdf se s toj L dMmls,
B Ctostcc Odz’ L d3' o

z Is Qi 2 S CcTXM VanA VanB
&BC 6 5 5. 6O dz osfm©OBf % |OBf) % |OBf %
Enterobacteriaceae 474 | 52 10,97 0 0 0 0
E. coli 89 8 8,99 0 0 0 0
Klebsiellaspp. 65 9 13,85 0 0 0 0
Salmonellaspp. 128 18 14,06 0 0 0 0
Enterobacterspp. 63 5 7,93 0 0 0 0
Proteusspp. 76 5 6,58 0 0 0 0
Bacteroidaceae, 71 | 11 | 1549 o0 0 o | o
Bacteroidesspp.
Pseudomonadaceae, 39 0 0 0 0 0 0
P.aeruginosa
Enterococcaceae: 96 0 0 11 11,46 6 6,25
E. faecalis 46 0 0 5 10,87 4 8,7
E. faecium 50 0 0 6 12,0 2 4,0
Peptostreptococcacea
Peptostreptococcus 32 2 6,25 0 0 0 0
spp.

[sted dgQde' z dz IsOlsd ¢ Peptdstsdptdesccuspe.if ¢ OL O dz
hts fted HBSMdz YIS jodBdAW d2d W sLdisvde MW 1 BB §iz2 5
tojLzdzlOPSE Mo Odg® d'fat®diP .o aer U Ei fadsais
E.faeciumkz w g2 c6jdz Blzo 92HMmEklsdz 2 ( IsOB dz.

ltod ftotse j HJ dedz'c | dgfsldzg Ttz 8 dzt©® dzO dz' L Iz
tcjLdMmMlsj dzlsdz®&igldz" y idzz o100 dy dh jz ¥a@ALZIs InfyIs tc ' hysO o
11,46% Wjdslsdf seo ts ted L dMisj dzls dzd = tc B Hs@Pal]
Enterococcacege V@nB - Iz 6,25 %. lted y! sz, Slzd & Iz ¢
E.faecalis 1087 % ' L tsdzWw Is' o VdgiAfjls d&adi7 VanB.déd o YJ dz
C Pds g facciumzine 5° 3z 6 J dzs®B fahA' KO EEHB(L& L 5
fteslsdf s Odzd nj SBIEOd'daAs) L OL dzC0ny d Isfdts ts 9" jisH Jodz
G4 dzts’' dzhHdEd® y ' 6 § dzdy Odizddn o 82 dz® IsO 3 o BOCIs
Peptostreptococcaceae v O§ tsMpnde Yaddidz] L zmisks ™ 4 D dzd nis C
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J dzZlsj etsBOCIsjtc" BQC Iz sl Hh BO E 39 hIsOd
Yyjteesod?2 twOL " Hlseo jtoHYlZ® wWOCIs dzOW 9o dzts
B CtosstccOdz’ L dgh ez HsOdztiz B O pff t56° Odz! dzd =
o Oz83' yd dziz
v OCdds yd dzts d3, tsistc d B30 dz' tej L z2dz IsOIs(d

Gjdaj sdydetsets Htsfdz' HY jdedz" Mo ' HYOls! f tot
COteB Of J dzgj d3' o z hlsOd' o &itefolrastésitrea® dz' |
Bacteroidaceae’ PseudomonadaceafP . aer Jgi rHass awgj W Odzts
EnterobacteriaceaeBacteroidaceaé Peptostreptococcaceae, s o O dzG 83" Y
BOCIsj to' 2Entsdsecchdede v sz f tod L dzOyj dadz? O dzl
BO° ftcsosHdIsdmw L z tc ©On Izt @dgdzV o3 Hidsjindl oz
hilsOd' o .

{ detdz! IsOIsd HBMdz HYJ d& dzOo j H j dz Iz
B tsls OZB6L[ 2 6 4



130
tdrrwf 5

tryvf2uvduvrR [ L] sdrcttarRlyYL RmM [ o[ wl
rfefwrrric

51 1 dL dzOyJ dadav C'dz €' MdzseE 5 o3 Mmisl
ftod Mils' dz€ ts9 s Bz o 3" fEgd ¢ Gs ts tz¢ ettt 99jdH | dzdz
o OdzS sd3' yd dzkz Is ©° LLinGbigks ey igixsis H Iz f sdz' o3,
ZzOdzyt csoats’™ 6 OCy'

[sted 5Odz’ o SH' HEeMd Hyjdd HOd
o0z 58 yddzze 1O BOCk,jt' Od deds OCc | dzls
ftejHMsOodzdC' & ftodMmls' dzl tsentf s OBLE. 5B ' 5 ls C

v OB dzd yvw
13 dzd €° dz € mMdzse s o 3 Miskz 3 Ctesstce Odz |
IstsdzS sGimedSd & hkte' o " Mdzw o989 j HJ dzadgW ¢

Lt d JSMYJted i dzls Odz! dz
_ . W]

ltedJ HMIsQ | s sdzlf Il Vancomycin | Il S. enteritidis o
& Ctse| (n=15) (n=15) (n=15) S'ty(%rﬂrlnsa‘””m
C'dzr €' Mis! & € tesEEH)Od L d

E. coli 3,331 4,201 1 478 1° 289 1°0
(2,771 (1, 1271 3, 9411 (2, 3%l
4,051 | 6,5H1 5,5H 1 3,16)]1

Proteusspp 1, 5F1 3, 7Ff11 32 1°0 7,641 1°0
(3, 11 (2, 1%71| (7,8911 (5, 061
2,11 | 3,250 1 4,5PT1 9, 1901
Enterobacter| 2, 331 4, 248171 5,3711 6,471 1
spp." (1,071 (1, 3%5T1| (4, 481 (6, 0231
Klebsiellaspp.| 3, 451 | 5, 9AT 1 5, 95 1] 7, 173 1 {
Salmonella | 8, 6 Z1 8, 3F1 1 30 1% 4, 36171 1
spp. (3,5%1 (3,7%1| 1,491 1 (4, 091
4,681 | 4,991 4,501 4,66)]1

P. aeruginosa|] 2, 4 1 3,071 1 363 1° 352 1°0
(2,021 (2,071 (@2, 8711 (2, 941
3, 04 4,5 1 4,760 1 3,87 1
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] csHis9 Y Jdzdgw IsOBdzdy' 5. 1

Lty d JSMYJted B dzls Odz! dz
. vV
l1ted HMIsQ | s sdzlf Il Vancomycin| Il S. enteritidis o
s Cese| (n=15) (n=15) (=15 | SOPIEIAT
& C Mlst  d3t Me@BIIEH)Odz' L d
Bacteroides 25 4 |513 , 7511 591 1’0 81 1°0
< (2, 074] (6,77I @,0811 (7, 781
Pp- 3,301 7,98T1 7,08 1 8,28 1
E faccalis 1,711 44,3311 704 1% 381 1°0
E. faecium (1,4%] (2,387 (4,501 1 (3, 6%2]I
' 2, 33 3,4871 7,76 1 3, 1u®l
Peptostrepto | 1, 611 5, 291 1 264 1°0 | 592 1°0
coccus (1 1°01 (3, 4291 (1, 6221 (5,227|
anaerobius , 31| 6,1AT 1 4,5 9?) 1 , 0P 1
1teq’d3§*ls¢|13ﬁjlstsa‘tgdz‘fnlsJ o dﬁ%dﬂsﬁntﬁzﬁ;@Hdﬁ
C tsdzls to ts dzs
vO¢, C ' EHzic€i' b 'ctekzf Y Mdvw o9 jH,j dadzw

L d3j dzh'dialzOfn) e O f'ac s G 59 56 5° (2 oCdEvdzlsds, 3B i @
4,2Mt0L6cOLBS)V(® Bise Hdzs ' fqdzw -8 j H,
4,7871102,83971®OL ¢, hHts HflsiBisdifgs HlzeL L ab
(e O D, d59'.Mls! { tcj HPigteu®w BiZd & ' d de@ip'z k&

G te EMphcomycin( | | ) sO k HJGC' dz COentefidis( Yl tPL
S typhimurium (IV), L tc' odzw * Hts 513,i708 ®1 03 ,°2'871 1

7, 6 &11/0L tOLGsS 0, (05 ) . bz BOtedzO ¢ dzv € ° f
Enterobactells ®lebsiellaz 1 1| ctlkzf "’ L B ' ,dz' hed dz@&H Bz 31
4,248 010LeOL S, O E 111 1O |1V ctkzfonr

Ld&zOyjdz 25,8742D01®0OL ¢ (' & f9ls'050dvc
hto'' @9, wCdds Bke o9 jHjdd?2 dzdh j »HOEES s
8, 3frl/oL eOL S (k2 10 t©OL"' 9) ‘ ' LSS
s o Otcd &@rdedtidisH s 3 2 OHl = 0 3 61 [1/0L te-QL' thfdzw 9 9 j +
' dzls OC Is dzd &S pbmwildzO O C d &3 U didzs a3, | W Gl f G
MisOlsdmlsdudzsj LB dz' M j gz MOz dstsdaj &z
Mstsmkz’ Is: Mw ¢ dz $ tofiplez@3jfoiMidodn s d3bs 620 A tc @ s df
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Hts 3,681 1BOL S |, 6ted RIS 1§ ) h Ztsls te d d3OVdE
S enteritidis s' dz ¢ mls! Badctgraidgds @ragii=| ¢ vulgatus
thetaiotaomicron ovatug 2 ftdmls’ dz€ so s d3kzj apdd Onlsls o Gl
L d3j dzh d zOM L S BB 6 dz0 dz' 2 °Elcdzt 2 § 'H,°-38,, 97 1F
N etkd " °r/8LuddIWetclzy ", " flsOisgdindt y dzk
376, 439 "'H{BEpeC@S0, 05) .

l1ted o990 jH,j dadz 9 0dzgS sd3" yddzz dzOdzd L OW
E. faecalis E. faecium (2 394 t©OL () L  f StEeHEs o t
3, 8P [1/0L OL B¢ W' JEd@adey ' d2 delsOCIsdzdm G to
jdzZsjtedls  H' M €' dz €' Mls! j dzls?y totOC S frpdzwL o
MOdz dwBsdzj dzd il8 5% 1RBFE WAEPL ¢, s o Hf o'
L d3j dgh j dzdzt k' @tc 0168085 kOL

L §tste' o dzv dzdz' e Iz § ts elzls t 5 dg'dalzts 0 o @ H J dzdaW
G to Iz §f SO enteritidis ( 1 | | G 8 yprmurium ( |l V ctkzf O)
i tc J H M Is CRepiafteeptacoccuanaerobiust f syObStsotse bk tc
Cdstetsdz dz' 2 Gtk f dzd2 ,d8ePinBq dHasl 18,02 g
tc O 0,05), IstsBlsts & cGtkzdon 11, 111,
fJflsCcC" @6 £ 3063HYGOBHULS270 tOL ' 9

52 ) L dzOyj dedz? S' dz § Mdegsets  MC &zOH Lk
ksdS sets Sdh jydedS O hbktw' o ' fdzy o0 jHjdz
MOdz palgddz f t5° HdzOdzdz® L 9 OdeS s5d3° yd datsd3

[ Istcd d©3O dz' ® nfBH' Hsmdz' HY J d&@ e L zdz! |
h Iz tc @dgnteritidis* S. typhimuriumtf * Mdzv  ff ted 2' 5 ditlzelz o P wzf s i3t
HES B ' dz2h t" LEts’ LA dgd €' dzr €' mdesets s O
stsd® se€dh j yded €O, dz' 3 f§ted o9 jHJ dzdz B J daW .
fted2d3z Odzlsds ' sIsdC ' o

vOS, fted f tstc' oSdptitedtidis ILlI |V coEdpifsin (
S. enteritidig ¢' &K ‘chlisL ctsmls ©dzO L' Rl0'da®tsj dz
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791510° [/ L e OL G, HMOL  disiOfstfdnls f ydzsdzsz L B ' d

(tedf. 5. 1)
ssdzsdz' L Oy’ 14 BO' € f5dzt 4 Odz' i3S ddgHdz®® s C
toj L dMmisi dals tedLdmlsj d CdaW Syt w
lejnjec lojHy
fod: dgts ‘modz dt
9 OdzS 53
AR =N = R
14 BO' tdHECy s 15 dzts dz' Sun@rifitlis?
¢ tsdzts dz' B Ctotss Styphimuriumls ©

tetsL o gRIESE

1 &5 dz0 MS d&zOHEk fwdmls' d

Salmonella spp.
E.coli
P.aeruginosa
Enterobacter spp.
Klebsiella spp.

Bacteroides spp.
' E.faecalis, E.faecium,
Proteus spp.
Peptostreptococcus
anaewbius,

N\

{ Bl & O MCEOHE fwdmls' dSset’ &' G
90 jHjddz" 920dS 5 yddzk O MOd dstsdzj .

]l VI cwkf', o w¢'2 hitgd ltcdizse Od
MOd Bsdzj dgiste’ Hsds,W * ydfj dz dz' Mls' Htoj HiMlsOo
36710 [/ LteOL S, hts E st adgwdzdz L |V

fsCOLdS HEBEIO Y a ®OL BS 8Ptstsisy Of, t0d5 ) f St
C'dzr ¢ Mdedr TBCOLAdS' 9 3 CtsOdslsdls' s
MOd BBsdsj dzss jdzlsjtedls' vH' (| | Isls tededgidfs00)
90dS s Yyddz £ 5 HdOdzdz® L ) O dzy 3 flagzoztizs
ftotslsj o L 5j dzh Iz o O dzQ e ¢ @8 &RV dB IS 3,
76710% / L ttOL 5§ . s Olsdmls d wdeskz®M tgphigwijnuzts ,
Lzdiise d dzs L dzOy dzj L d3d dz" j ddneus A o)y H ) g @dzdize
341010 / LttOL 8¢ Ek f st o dzv dzdz' S. typhimWiuns,tc ZHf j
C'dz &' Ml ydn B ORIt/ 2t @ls ©UEH@BGED 75, .83
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v OB dzd yvw
s' dyRd?2 MC dzOH fdmls' dze so 5°  d3S Enteritidis' sls d
S typhimuriumsCte j di3dts ° o f 5° H dzO dzdz' L 8¢
Lo d JSMYJtedd3j dels Odz! d
l1tej HINIsO i v Vanc:(;/mycin+ Vancz)/rlnycin+
3" CtetsB S (ennf%;“dls S.ty(%k!rlnst;rlum S. enteritilis | S.typhimurium
(n=15) (n=15)
C'dzr ' Mls! B(MetERREUQED)Odz' L (
478 10 289 1°0 7,921 3,671
E. coli 33,9411 (2, 3%71| 6,531 (83, 301
5,50 1 3,16) 18,88 | 4, 56) 1
3,281 1°0 7, 81T 1] 7,621 3, 4711
Proteusspp. 7,891 1 (6, 1271 6, 431| (83, 15-1
4,511 9,19 15,01 4,291
Enterobactespp | 2 3711 66,4211 1,251 707110
“Klebsiellas (4,481 (6,031 (9,941 (3, 9%]1
PR 5,98 1 7,1AT 11,98 1 8, 18 1
300 1° 4,36171 2,651 5,641
Salmondh spp 1, 4911 (4,071 (2, 441 (4, 321
4,501 4,661 2,801 7, 651
3,63 1°0 3521 1°0 2,281 1,721
P. aeruginosa 2,871 1 (2,941| 3,131 1, 521
5,281 1 3,871 3,161 1, 88T 1
5911 1°0 81 1°0 1,961 2,791
Bacteroidespp. 1,081 1 (7,781 (1, 471 (2, 241
7,08) 1 8,281 2,237 1 4, 5H1
E faccalis 7,041 1°0 38w 10 | 3,151 1,621
E. faccium 4,501 1 (3,621 (3,041 (7, 43
' 7,761 3,1A1T1 3,4H 1 5, 4N 1
Peptosteptoco 264 1°0 | 592 1°0 | 2,381 3, 14T
ccus anaerobius (1’6;‘3| (5’22| (2, 2] (2,89]
4, 5N 1 6,0H 1 2, 4H 1 5, 151 1
ltcd dPIs@sMistse ' todz' Mis! o' H d3 QzdAsH) g 1 df

G tc B enteritidis’ S typhimurium

I'dwe dzj dats,
fJtjHtBtesB S d
Enterobacter Klebsiella

odWw o dzj i) 5/, B OL 5¢C

v O0¢,

L dz0 y dzts

hs §ted $. @ricediifig’ dddyphinsuteudhdz@ ozls oz
9 OdzS sd3' yd dets o
2 ff stc’ o @&vedzentidi3, L
B EDiterishpdtet Rlebsetiogn 2z ctolz f

L ot
oG tezGY
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ydmdzs ydn ftejHMlsOoaded ¢ o L teBMOfdgts/ Lizte R jt£C
wV ctizf" hzte' o, w C dShtyphimuswmds ®@d/ | ) @,de'€ds dz
slstcd@g®dz’ dgfdzfp ' W' Bztc" ds ' 9 O0deS 53 Yy dz,
jdzls jtesBOCIsjte * CdzjefMm" ' dz 9" HY 59,1 H dzgts 9 dz
6,4X10FH 5 PP [7/ L o G08%). ( to

lojH]jdzda" o9 0dS 53 yddzz IsO0 mMOdz' Esdz dz
Ists dz$ s o3lzj dpdild M Iso Oted, da eSO O dzdzv  SC ‘erderitiliss myls
M smisjte' ¢ Odztsfys A1y V/ GCs@YBES Hish 2 ,d6 P ks Ol
Ctokf TI°( B/, DeOL5C) . ltod s’ odw ez G
G te Iz 30 Byphimurium(4,36310°) [ / L tc O L \fREcdmyits-O. typhimurium
(564101 1/ LtOLBS), oMlsOdasodzj dets L B dz' h j da
ViIGtekzfts o' Hiseo' HOdts MisOlsd mlisd yddBogss). L B ' ¢

1 4 Br ' Hdzs LOL dzOyddisd, hts 99 jH] dadgw
o OdzC s 3" Mytfftdacvdzizts dzdzse’ dzj © tf J tod d3d dzls @dd3y' dpdsiz
P. aeruginosa v OSCGtolzf &/ o j dz f MJ £H w38 RO Hs d e
B' dz' M@FYP(r/ L@ 5S¢ Iso Oteddz " 8 eniititis] 5O
(41710 [/ L B QHEADS toj L zdz Is O ¢ tc st o Iz
MisOlsdmisd ydsj L B' Rrachuginsiy % ', 0 LsdB0 (V3, 5
Gtekzf AYR1IPst / LeOL S (e O 0, 05)

1o j H jSzenteritidis S typhimuriumL o O'da§dsdgs d3 B3O dzts  dzj
ol dzdeo dzO @Y€ jotpaed @ L 2 d3ts 9! dSdztsh datsds jsdz" o,
f tcj HMIs Oo BBREtEraddests HOES OL dzd ¢ ¢ ' dz S s/ &
Gtolzdf ' 1.9Mé0p/ L wl®Bs'C | ¥ ¢ Hiemdfitdiy ( o dz Ml O
591°10° [/ L teOLhEE o  Hftse ' HOds MOl dMmlsdydsts
O dzOdztsc il gde s@®FJ tStedBOd o |V O VI ¢
G to Iz YancomycinrS. typhimurium L d3j dzh Iz o O dzO iy 2 29 to (
27F10° /L oL WSS tc’ o dgv dzdz'S typhimurivelz ff tsi] ¢ dz
Bacteroidespp H tstc' o d®1810)d0/ L tOL € (6 O 0, 05)

1 d3° ded CdhCBtotsEts B CtesB ' sy j desL Iz
L d3d dzh j dzdzw a3 1 dids j| dztsE@BE S 9o w Ch s H3 folpts'H af,dz
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dzd h§enteritidis” 7 ¢ ' dzr €' f,BARLI0YME /d2Ote OEADE to d L z dz’
tsls te d &3O dzd 9 OdzSts gptenjidiciz y 2 § sC P destc’ o dzt o
31510  / L tgOLMSE £ HjS' dz €O IsdsipRy yig@L Yo
f stc’ 9 dzV¥ dzdz L H Odzd o3d , tsls tc  d30 Bedfedgdflis ‘0 |
E. faeciumm $ dzOB,&®) [ / L el ¢S EZ Y *  f to &S typhempniugh dzdz'

9 Ozl s 3" yfftddizls @ dadjiSdz'e B tsdzts "zddod koL
L dzOuyleEy 1/ LeOLs8S (e O 0, 05) .

[lstcd B3O dz' tcj L Ddzd s OB §sH Jf dBde'OL Iso Otcd dzO d3
S enteritidis  ( V G to o ff@)dzd CLOMfsY | dzdzw o3’ Misk i
PeptostreptococcusinaerobiusH s 210'3 8 L 5 OL 58 Bl dzs flsC
L dzOybkh j oddlldeOplz o f sStc' o dgv dzdz % enteritidiy. ¢ to
wdz® * ¢ 2z 9 Odadgyphimubumtz® Is dz' fjtcjHsBtotsBSCd o
M edw dzts L d3j dzh j dadzs  t6' o dzv - B, IR Mmis/tor] tf Gist
hslz18 ‘'t dzh j, | & > tviEhfomycinrS. typhimuriun) HJ U
f s5C OL dzd $5,98I0kQH Qe @ X 0, 05) .

53 1 dL dzOyJ dzdzv C' dz €' Mdzetse ts MmM¢ dzOH 2z
CdzkB o 5° cdhed hEztc' o f ' mdzw 99 J HJ dada”
B. fragilis

1 " H Yofmj ddmmtsdn izt H Y j dz C ozt €' Mdzsa ts
ftod s ' L' e s s lstsld dz O dz’ tcjLzdz fRIS]d,ISjVWE'hE
99 JHJdzdz" S MY J tcd d3jBdiadiliszh) fizg fgls jste ‘Ode *da©'dn ¥
L3 dgdC tetsB ' sddk S dzkeBsoats’™ Cdh € (.

v O¢, o VIl cfiadaff * iz dzo dn Hats pzdizdz’ o 0dzC 53" ydd
I fragilis t6' o F.dpoli L dzOwda{ L o &,91810° b t3,16810° [ / L g OL &
OdzOzts ¢ * ydz' tejLEzdz sOIsd My s mkEaghdemEior d3ts
S.typhimuriumB. fragilis) , HJ C' dzt € Mmls Jhdt" a2
3,67-10°H ®,64710° [ / L @083 ( s OBIA.
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v OB dzd yvw
s' dz ¢ fded 2 MS kZOH ftedMmls' dStsots’ o
jCMmyjted B dzls Oz dedm Pkt © §° Mdzv 99 jHJ
B. fragilis
L d §SMmYjteddsj dzls ©Odz! dzd
v Vi y Vi y Vi
. . ancomycin+ ancomycin+
.Z‘ISOd3d Vancony.c.ln'+ Vanco'myc!n+ S.enterit)i/dis+ S.typhima/rium+
3 Cteisstcc| S. enteritidis | S.typhimurium B fraqilis B fraqilis
(n=15) (n=15) -rag -rag
(n=15) (n=15)
C'dz ¢ Ms! B CoEi@s)Od L &
E. coli 7,9P171 36771 316 1 1 0 4641 10
66,5311 (3,301 1 (2,381 (3, 9471
8,88) 1 4,56) 1| 3841 Ho 4,980 1
Proteusspp. 7,62171 33,4171 88 1'0 1,471 1°0
6, 4311 (3,151 1 (5,051 (1, 2%81
5,030 1 4,2%10 21, 3H 1 2,171
Enterobacterspp 1,2871 7,071 1 486 1°0 4,231 1°0
Klebsiellaspp. (9,947 (3,09%71| (2, 3%81| (3, 9%8]
1,98) 1 8,18) 1 7,181 4, 4H 1
Salmonellaspp 2,6511 5,6411 7067110 249 1°0
(2,447 (4,321 (6,621 (2, 441
2,801 7,680 1 7,8NH 1 3, 1A1
P.aeruginosa 2,281 1 1,721 1 222 1°0 6841 10
B3,1371 @,s5P71 (1,841 (4, 381
3,161 1,88 1] 2,28 1 7,9H)1
Bacteroidespp. 1,961 1 279 1°0 921 1°0 6,761 1°0
(1, 4%771| (2,247 | (8,8%1| (6, 0%I1
2,231 4,5H 1] 9,43 1] 9mI Ho
E. faecalis' 3,151 1 1,621 1 527 1° o1 1%0
E. faecium (3,071 (7,437 1 (4, 4%1| (4,071
3,4BH1 1Y 5,4H 1] 5,9N 1] 6,1 1
Peptostreptoco 22,3811 3,1471 2,071 2,851 1
ccus anaerobius (2,211 (2,891 | (1,471, (2, 5231
2,4MH 1Y 5,150 1] 2,21171 3,16)]1
lted B BC-itsbse ' todz fMls! o' Hd3 dzdztsflsj 2

9

1 o d

f stc' o dzv dzdz'

" Hdztsh | clzddvdneomsycin-S. enteritidis' Vancomycin-S. typhimurium

¢ o CI/@M AR Yt dasc

Gtz My tshmlsjtc’ ¢ O Bytteusisplj izl § dzdpr@L ' BI0B R ts
OdzO &L G tclzH O dzdR&O 9 \

90,8810 [/ L tOLISES IS j

fwd



138
9 ' H3" YyoO' Is+ mw LB dz' N jdzdgw ydmg dz' dztsfls”
3,41°10'H %6,47°10% [/ L 4@ X 0, 05)

l o j da} dz o O dzC tSdEntgrifidizlz | .fragilis L & d3ts eLdddefs) j dzdz
C' &z S sMmis” i Enfeneligdte@spizdkiebseella spp 9 VII ctelzff H
48G10° [/ L OLsEic’ o dzv dzdz' L cGtekzf sy Ise Oted dz
' H dz8dedeeritidis (1,2510° [ / L D ¢ &z0dzs @ ' ydz'
slsted d&3Gdz' * o VIII ctlkzf', Hj C" dz ¢' Mmls
A2F10 [/ L eOL 8" adgvdedz L VI ctkzfss, o
70710° /L €@ =S, 05) .

1 sCOL o, tcd M t0 9 jlH jirdgilis dzO Is dz] H S Jotts B €
o0 R yddetsdz IsO ' dgW ' C zo Odzdz SdmOnziasyis dzj
o' LSt L d3j d¥l JaEvancaniycinkS. enteritidistB. fragilis) [z
f stc’ o dg¥ dzdz' L Vaviconycins%® fetsteritidis( 2,65:10" H s
7,06:10Y [ / L ts O LOKICS to Iz WanconfycintS. typhimuriumB. fragilis) z
f st o dgw dzdz' Vancomyci$ typhimurium) 7 L 56410 Hts
24FR10° 1/ L teOL 5§

[ sted &3O dz' H Odz Is O ¢zt ) J dfdvS Obp 35 Bislz
P.aeruginosaz ¢ tec iz fV&mBomycin+ S. enteritidis+ B. fragilis * Vancomyen +
S typhimurium+ B. fragilisL ' L d2@&U0Cz'Y G o 2A2BI0 p L ttOL |
(VI cE®f (VI ¢ tBpeN /st OLIsISl ctelzf
fMlsOlsdMmisd ydzets L dzOylkzh j 3j (el j OZOHYPS) dzr €O

lted OdzOdz' L ° tsls to d \EIOIsA/ Al ctszuf 2 do dsvCelsdz joc
C'dzr ¢ Mded?2 &' 9 j dz'@ BRttdidzess tsdGdzo [ tgdats ot
C'"dz €O Isdmwy w©WOL "' 9. v O¢, i & dnteritidisjlsHOj da
B.fragilis yd fj dz' dz' fls: ydo §tej HMIOFa0eg S Lot OL EE
z t tso dzVv dzdz L hEteOdBRq, WwWECddZ HOOdzd IsO¢
(1,9610% [/ L OL 5§ dzOdzts ¢ * y dz' tcjLizd IsOId s
(VancomycinrS. typhimuriun¥B. fragilis) , 9 W GQ ' Bactéroiddssfhp. mls
LB' dz' h o OdBYELIC, [ H 5 to B 5 ts tizzd dzw L Vi G
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(VancomycintS. typhimuriun), Hj Y4 L dzOyj daZ®i0ns Oz ©d |
(e O. 0, 05)

lteslsjy L OGOdz dzO yd mnj Bz'fadgaligIsE. fadfitenjtH fyls
ftedmls' dzgS tso" 2 B CtesB ' SIS hzte' © HBMIsse
(VancomycinrS. enteritidistB. fragilis) Bis2 Al [1/0L e OLsCf St6' o o
G to Iz f ®/anconycin+S  enteritidis (3, 154 (1/0L QL 5§ o PEHADOO
MisOIsdmisdydzj LB " dz' h jdgdzw E 17 tOL" ' 9 (to

wdz¥ * € 9 Odgzyphimudum'dz® Is dz' fjtcjHSBGSB & (
ftcd Mz d&3' dnjpas padzfragilis L z diss o d dzts LB dz' hj dz
f to j H fls OPerdstieptococcusanaerobius H 52 , 8 Byl (1/0L tc VLI S
Ctolzf O) 2 f ®lted te AP tzdrioniyairr S. typhimuriun) |, H J
L dzO Y j dzdav B¢ O OasEOL & 9' Hfs9 ' HO
LBdz hj dadz® (e 9. tOQL0'59

54Clsbkf' d¢ HiBflstse' wdshs' oL O &GsLoOW.
odH "  dzjdzgdr dBj ssHEBSA 1 [t

]l "BH' Htsdz' HY j dz22 d2Od3d BLEkdzO ftetse j |
oLO Lo ' WL Sk d3 oz Odzqd B Cosls®e C
tcOdzG tso t5° Ctej dzvw y* ° Spear man ( R) . [ st
hts o cGctlzf" |l V mMftsmisjtc' ¢ O Is: ME. fapdaliy' tcd
E.faecium ° Proteus spp. (R=-0,72) ftsd3’ tcdzd 2 Lo Btotsisdz 2
Bacteroidess p pSalmonellaspp. (R=-0,67), E. faecalis, E. faeciurh Proteus
spp. (R=-0,71), Peptostreptococcus anaerobiugnterobacterspp. (R =-0,68).

v OC 5y fMd dz2 dz©@ 1 te v d3z@roteustsdpj py. BEptiiseptocadzius)
anaerobiusR=0, 79) odL dzOy0O‘ Is! fns ) .0, W&EEd il
L dz2Oykzh dd&3d BlRZdzd tjLEZdz IsOIsd ° o VI G to
fsd3 tcdzz f tow dzz EH @lilly @. daeclyis' E. facium(R=0,71),z

Mo st Ujded' dzO f tew &3O L Odzj X dz' fR.Isaerugindsas mls j
Peptostreptococcusanaerobius (R=087) (& O 0, 05) . [ Odz
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OdzOdz' L Iz f 5C OL kz¥ Is'Salmonélls enterdidisH j Siddzonella

typhimurium dzO Is dz’ fsfjtcj Hdz! t5° sBttsB € d
off dzd o O dzOE. cotg B freerGoiadzd, Proteuspp., Enterobater spp.,
Salmonellas pp . ,z2my &¥ , yJ tcc kz, f tod ¢ d&. fqdralids E. L t
faecium, Bacteroidesspp., Peptostreptococcus anaerobjus N ts HES9 s
J 8" Bdztsg * ¥ - fipghdlz CdtsedR) iBdz s dpdgy  dzC Ve LiEds biftsiLda ¢
By VI Y VIitststed@@dz'f lOdgde dif €OL OzO, N s
ftow &30 § sd3' tedzO L O dzdy. yaliz’ Pigisostreptycogcusuadaigrdbisist
(R=0, 73=0, 6R) , O kOStYy Mddz &zO ¢ W B3O
Proteus s p p . Salmonella spp. (R=0, 9) . ] Bd3 Gztzd 2 L Db
mMfsmMisjtc" O’ Is! Mmw ) ! sd3' 2 Entetoladier sppd3’
Klebsiellas p p Peptdstreptococcus anaerobifR =-0,68), Enterobacterspp.,
Klebsiellas p p Salmoénellaspp. (R=-0, 6 6) , O OS¢ Bk 9
Bacteroides s p p . Peptostreptococcus anaerobiusR=-0, 7 3) . r
CBtej dzv y' 2 dzsets OdzOdz" Lz Mo ' HyOls! it ts
off O SCBdSkZtejdzy' ¢ By 6l BIBd ctolzf (
Hts ftededzs yj dedzy L tetsilsOdedzy jh J @ddfs dlj,dz. J c
[Istcd 3Odz' f o Odff tetso j H j dzdz G | dEislsia) § dztsiay t dz
Mo ' HYyol! s IsJ dzZhEEsO@EZIB L HBEqLts d3' ¢ tofs
L dzd 3 J§ odzdzV 74 ftod Mils' dzf dgeh SE@L ¢ o di IMisfhls ' €
Jdzlsj tesC8C " o, fof ff lotsfldls M ijeRBPUsE &£ OCIsj o' 2,
C dzj B th@ezdz' Icgt$ dzy Sizemteritidis S. typhimuriuniz f tctso tsH Y i2°
L B ' dz¢ h judgdygwj diz' Pdaefdsnosa, E. faecali§. faecium,Enterobacter
spp.,Klebsiellaspp.,Peptostreptococcus anaerobidisec d 9 9 jSSHepedsdss |
S. typhimurium dzO Is dz' s J tcg @ dizl ts 636139 Bl t€ 8O
L B ' dz' Mgj dz@imonellaspp., E. coli, P. aeruginosa,Enterobacterspp.,
Klebsiella spp, O IkOByL dig 'da" & ° EzimfyBacteroides spp.,
E.faecalis, E. faecium, Protewspp., Peptostreptococcus anaerobius o j H j dzdz
B.fragilis § ¢ MY J ted d34 dzls O dz!, dzdfis§s’ tdsfadsire dendaitklis © B 5
S.typhimurium dzOls dz' f s 4ty Hdz B 1\ dsdztiddststCddy d dz2®
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L d3j dzh j dzdzwSalnenekbadgyp., E. coli, P. aeruginosa, Proteus sm.,

Enterobacterspp. * Klebsiella spp O IsOC sy Baaéroiltesspp.dzdzw
E. faecalis, E. faeciumPeptostreptococcus anaerobius

{iLkd sOIsd HishdzH ) yids dz dOwLjm jds
e sls OZ0][ 26 7
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tdrrwf 6

tdryyfrwf sfoOSY[IrRmjwfov it UURM UG T W W |
11 RI 1¢ vitdrestrRYAws1L L ¢s FAXPB wws ?

RORYTIl] sRrRzs[dd[Aws ][] o1 ws [ wfAlwyriwe v
zUt1 wl

lted fteso jHjdzdzg " HjdzsdW ' €Oy’ "9 HIP dEteiy
oMisOdztso d Isd , hts fted o9 ]JH] dzdz dz§ thydf jdaz d c
M sMmisj o' ¢ Odzs ! L cEdexalibaaderiunmpuadishifzicz Cdz&0M 73 |
( te d6i3), Akkermansiamuciniphila( ©0, 00 0 1 $.2); (f teqg fg fls O 9 dzd
BOCIsj to' 2 Clostadiumizcluster IV (6O 0, 0046) 65)( ted' .
Bacteroides Prevotella( ©0, 0 0 0 5 )64)( taddgd 4 zo Odzsw  d3j dz
1 &3° dz0 € dz' € ts M l€lostriffivenjcudtpls@EOIRHS ‘dpj L OW ° € f
ftotslsd dzj 3 dz tej L zdz SOIs(d Se@rieptedffilEanteraud dzts
bacterig * dc' o j dz' | ®© My t2d d3j dldsOdz! dz 8 mdris' L do@aistr
( ©0,0001)zf tstc' o dg dedz' L Klsdzlstetsdzy d3 ( tod fn.

Segmented Filamentous Bacteria

ntrol
1.10—02-

*
> [ ] 03 *ﬁ ”;goo
Z 1010 034 X
i y o Ai i :
“hhabes

1010 044

to 16S rDNA

tdm. l'6Hdsfda ¢ Mmis! f Begmentisddlancdtdus o
bacteriaf 5 SIDINAf tcd 9 9 j H J dzdz' S ent®riiafistsIU3Ypiojirgfuntiaim,
(tc©0,000)).
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Akkermansia muciniphila

810027
p< 0.0001 vs control
810 0% O R
[ PYJ *
P .in. v v
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Aﬁ oo°°¢o
810 %7 .9
o °
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AAAA
1810 03 28
%107 T
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B dzO €] iz B O sdeinsarsemuciniphilaf
99 jHJdzde' S se@aiiis dS tyghustrium (s O

to 16S rDNA

1810 00

1810 04

1819 054

1@ 054

1810 07

Faecalibacterium prausnitzii

t d.9§3. 1 ' H dzts i dzO
99 j HJ dedz’ S en@defiss @' tyghdnuatium (tc O

f 5 SIONA § to
0,000)).

T L4
. 09
v IR
" 0509
(] 224
-I— N
v
A,A
;A p< 0.0001 vs control
AA
A
AA
T
<& K
& N \b\ o&
N <& N N
N . o K &
) >
o S

¢ ' dz €' Fpecalibattesijmpripisn@zsi dzd
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Bacteroidetes-Prevotella group

%10
> [
= 810 oo p< 0.001 t
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v 0 10 Apppd 000
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o0
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t 841" HdesMdzO €' dz¢ ¢ fBécteroideds jPreviptsl@th dzd ¢
16SIDNAYf tcd 9 9 j H j dzdz' S ent@ritiefistsSityphinfudzim(tcO0,007).
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Segmented Filamentous Bacteria
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Faecalibacterium prausnitzii
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Clostridium cluster IV
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