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Abstract

The result of studying the pathogenicity of Salmonella typhimurium and S enteritidis
isolated from domestic animals in Gyeongbuk province were summarized as follows.

In Congo-red binding test, S typhimurium had much more rough types than S enteritidis. In
colicin production test, 4 strains of S typhimurium were positive but all of S enteritidis were
negative. In hemolysin production test, all of S fyphimurium and S enteritidis were negative.
In Guinea pig serum resistant test, all of S typhimurium and S enteritidis were positive.

As a result of pathogenicity test to mice, 54.4% of mice were died. Therefore, S
typhimurium and S enteritidis were considered as highly pathogenic.

S typhimurium DT104 and S enteritidis PT4 were more pathogenic to mice than other
phage types of same serovar.

S typhimurium and S enteritidis were considered not so pathogenic for 6-day—-old chickens.

The recovery rates of Salmonella strains from mice and chickens inoculated were 96.8%,
and 549, respectively. In chickens, proportional to the time from 2 weeks after challenge
inoculation, the recoverv rates were noticeably decreased.
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Salmonella% -2 Enterobacteriaceae®}ol]
&ales g4 lactose BB #F 5
A WAF'oz xdAe dal HAsn
AHGS X33 A RE AFFE A ofF,
shellfish 28] 9% iz S

Salmonella® & Alg3 FEo| sl
A, 939 2 G3F3L dode AL
o2 A FEAAZTY AEFE U
AreE5AAHe] Al doln 53] o] & &
o] HEFEo] At digt Aol Hol 3
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doslnz g5 BAG dds] FRAES gl
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Salmonella®y ¥ 524 ¥ v
£FA A YAHYPoe FEHY F S typh,
S paratyphi A, S paratyphi C, S sendai &
AV S dublin® &, S choleraesuis$t S
typhisuist= #R|, S pullorum™} S gallinarum
L& o, S abortusovist ¥ HT= e 5T
A Yotk a8t S typhimurium=t
S enteritidist= AFEE ¥ EF RE FEA 3
g3ty AR HEFE 428 F ey =
3] gollA HHelelF2E dodle vEFE S
Aol qEAQ "ol P™?,

Salmonellad; o2& B71A BYA 848 7t
Az gk ol sa4E AXH lipo-
polysaccharide (LPS)*'?, 384 pili'™? flag-
ella®?, cytotoxin™, enterotoxin'® 28] 1 plas-
rnidﬂ)ol E]—

Pilix & AWM X FHd Salmonellas o
o) B3& F38 Aot AFS Fddta 0w
Salmonella; T2 B3 82 cytotoxings P4
st oA AA HelA & F Axe F
z2A WalE deAM FRAPL F7ANGE,

Salmonelia®; @2 AXY JEA LPSE= O
specific side chain, core, lipid AZ F/d¥ <]
A1l Salmonella?; ol 23t Bl B2
BB 7lodstm ek o] LPSE 3504
& A T Aol BE FTFH 4

FaHgol ARY S 7, ud, 9, 38

7 W g3, WE4A shock 59 ez
2P gpecific side chaing ¢
A BolAdE {3ty wiol AMHY HIH
A XA BYE obr|sla Salmonellad; T2 3
A4} enterotoxin A4HE AT gt Lipid A
BES A Axgozie AJLHE endo-
toxing 43} A|A Algshel 2Estqd E
< SN, E8, AT o, gLAS
2 septic shocke oF71@ch*®. z2im2 LPS
+ enteric ¥ septicemic salmonellosisE& Y.L
71 BE oA olF W AETH &4
< 7M.

Salmonella%; T 23t enteric salmonel-
losis®] WdH7|HLS AEE Salmonellad; 0]
Ao Ao Eo] Farsted ujd FR
colony® &A1Y endocytosisE £ &
st n/Fo2 Asid dF& stz
Peyer’s patchesoll $x]%+ macrophage® 3%
3t lymph noded]l =g3dte= How F &5
%, £4 lymph nodesld Z4]slng A
FAE7} A&3sd lymph node?l 7t Yol
233

Salmonella?; @2 74779 Al lymph node
g UM Qe dojum, AFukgo] 2
¥ A prostaglandin®] W&Ho] cyclic a-
denosine monophosphate(cAMP)2] W& &
Z7MNA 428#HdE Cl, Na', water, bi-
carbonate?] #H|E fKXdtd HALE o7&
P o As) A Aed Aol 43
dojuta endotoxin®] &3 EiE o &2
A Ao F&% 432 xyIg?. og
Salmonellad; T2 & AolAE 53 Al YA
2l AEuted 153 L A9 oA A
oz A @9 &GS olstq 4 A
g 9o & V. aay FFHew F g
g3l e B AW MdEFEe] AT 77
Abg QA7) W&ol Salmonellad; T2 3%
£ AAstd colonizationd "l gich 22
YAl AFFA, Algt B9 Ed Fo=
A4 AW MFEel 32 d o Salmonella®

2 &3] FHotd &Fo #AFde AA

z7ta®,
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Salmonella®;y & AIHFA XY T F9}
YA Al Z 2] phagosomeWoll A lysosomal con-
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3 HZol= plasmide] oz Hegol
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plasmide FEFZo uiet gy THAQ
colicin® A48t Col plasmid, ¥ 548 o
33}8t32 U+¥ metabolic plasmid, SAEA &
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skah= R plasmidzh b

S typhimurium™} S enteritidist B|&T3
S3o fEARQ] Y2 AT BE FF
of Zdsle] AAY HEFS o & o
™ 2ol A] paratyphoid® Yo7 1™ £3] S
typhimurium DT1048} S enteritidis PT4&
A A AR =R AlgT FEANA chdslz
= Salmonella®;: 9] tHEAHQ dHFo g
At BB Mol Feitkn stq P,

uetr] 2 AdeM = AHET 8o slolA
salmonellosis® 8.3 HAHA S typh-
imurium™} S enteritidis®] Congo-red binding
A8, colicin 2 hemolysin AAHA1H, €A A
FIANE & AH APEE O yLd e
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1. Congo-red binding test

AEA Y 7tEA BElR S typhimurium
45F 9} S enteritidis 2279 thdle] Berkhoff
=93 Cobett S 183 Surgalla S¥'9] W
ol 3t 0.03%2] Congo-red Tryptic soy
agar (TSA, Difco)dl] @& EEste] 37TColA
24N 7 viFR B A 2ollA] 48217 B9t WA
% A3E s A9 34 Jgs ¥
Az Al e fde]| roughdt #&
Congo-red®t AgZHo| U= Fddo= #F
stRom, kel 9 go]l smoothdlzn HNZAT

ERaA uAY RS P93 9e FL
$4FoR BRSAT

2. Colicin 2! hemolysin ABAFA|E

S typhimurium 4559 S enteritidis 2239}
thated colicin A4HAAHE Heller S$%9] uhy
o waEtA colicind ZAFAEAYA E coli K12
(ATCC 23559) d#FE Tryptic soy broth
(TSB, Difco)oll HF3atd 37ColA 12~18%]
b ket & wjgadd-Z TSA (Difco)el] o
A =Esle A2dA 08T ARAFIZ,
T3 TSBellA 12~18A17F vl dst AlETdY-&
multi~inoculator2 A719] =U€ wix| o HF
sttt 37TColA 24A 7 widetd AlE e
et FHR F coli K12 #539 253
7} EAEE FL colicin BAtsteE X dF
2 #H &t Colicin ¥ S typhimurium
ATCC 238545 dizd o2 ALt

Hemolysin AP ANE 5% WF gk
Aol 37C 24712 vjdsle] S8 FAPR{FER
3 sk

3. Guinea pig 8& XEAAIH

S typhimurium 455} S enteritidis 223
tiste] Helmuth 59 whiel we} guinea
pigel AFEAE AH, IH S Eelsiod AE
7% $FHEA e AE AP F 02 m
filter2 o3 Bt ARt AFEFE
Luria-Bertani (LB) broth (Merck)oll &3]
37CollA] 24217 wFt & phosphate buff-
ered saline (PBS)&de 2 1008 34sle] 3]
Mo 0.1 met EH 09mE EFF F 37CA
vierstaA 0, 1 2 33X o EF sy S
1080 8lA8te] LB agar (Merck)ell &3 W)
gt HHL 0AIE EF FdolA ¥4
d AFrE NEez 1 9 A7 EF T4
A FErE dblE %2 Siketd a1 #X7}
100014+ ¥ Wi guinea pig @3] Aol U
T FIFFE AFsEY. AP IHES &
Ast7] &l guinea pig Xl Aol &=
E coli ML1410& hZ#0.2 AF&3HTh
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monellad 7 free?l A< A3 F 2183819
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Table 19} #ro] phage typing, Congo-red
binding test, colicin test, guinea pig 8% A
FPRNED & AA S pphinurium 35, S
enteritidis 27 & 5% A3 3l AP FE

FTARFTE A

o. FEHFT L YL4 54

TAAZT AHEE 7 HEAF JFEFHE
ZA87] & "o o4& HdA ydT-E F
Aalgdet. HEFE TSB (Difco)oll HF3lo
37CoA 18217 ARulgsle], vigdd 1me
£ 100mf 2] Nutrient broth (Difco)el] ©A] #
Zstn, 308 Aoz AFYES AFso
UV-spectrophotometer (Shimadzu, Japan)®
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2 AATE S5t a5 E 23S ALest
4ot 4 #5349 FAPFL 10, 10°, 10, 10°,
10° ¥ % (cfu/me)9] 2¢}7} 5-€ 05mE 77
o2 HEIN Hd¥FEL S 3T AH
AL & 9 Ul A4 pHE 0.2M sodium bicar-
bonate (pH 83) 25 E ZATFEA&A F3H4]
7! o+, Imé-& AF pipetted] blue tipo 2 4
HFE 3 st FHHFS HAEATh

FTHAREE AN e 4 FF9 =¥
554, 58 BFEHog & 1548 HEFd
A1, UMK 554 P ¥ 05mE FFetd
control 2. A3} ok

THRE T 149U ASEEA I9AFA,
HAGE, WAL A 58 FEsgen 99
HALE, & HAFE-S ZASIY Wagner $39)

whdol wal 50% lethal dose (LDs)& &4 s}t
Rt

2. THARFT F HAFT A 24

TAFTOE HA A HAEFE E 148 BF
F AES AEEEY 29 v W A U_E
o tha] ¥ Ao uhdo] wel 7 EalE AA
ok Fel® 79 serotypingl® FAHE
< HAI F YT FAAA st

Table 1. Characteristics of 5 strains of Salmonella
tested for pathogenicity in laboratory

animals

Characteristics,“
mber P e Colicin Gu:el:nf ®

binding resistant
STI9 DTIO7  +++ e
ST82  DT194 - - +
ST123 DTI4  ++ - +
SE129” PT4 - - +
SE420

RDNC +++ - +
"*ST:S typhimurium '
" SE:S enteritidis

2 o

1. 22|79 Congo-red A=

Congo-red binding Al3@e} wig A3
Table 29t Zol S typhimurium 4H55F%F 55
(11.19%8)= LA )elded, 85+ colony
WA 1/3 AE7} roughdt AeEi(+0lx, 255
£ colony BAR9 2/38 % rough?t AHef(++)0]
al, 75(156%)+= colonygl 2E wHo] rough
g AE(+0) R dRGPo 2 BN eH. S
enteritidis 225% 65(27.3%) €H34(-)°]
3, 2301%)7F FHAFE AT F S
typhimuriume] S enteritidis2t} Congo-red
Mg o Bo] F538 rough@ colony7b B

o] e},
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2. Colicin % hemolysin M4t

S typhimurium 4559} S enteritidis 225}
t3t colicin FAMAE 2= Table 37 2t}
S typhimurium& 455 % 45(10.7%)7} 44
olew, S enteritidis 2F+ RE TF/t &
Agoltt. Colicin BAHAIE FB& elll= S
typhimurium-e XA 229 379 AofA
o9 1599 =% S typhimurium 46559
S enteritidis 2250 W3 5% VF A
vjxlell Xl HA1E hemolysin AAEL BE

237t e4o2 vehgeh

Table 2. Result of Congo—red binding test of S
typohimurium and S enteritidis

S typhimurium S enteritidis

Results ™ ™ (n=45) (=) Mol
E SULD™  6(273)  11(164)
‘ 8178 7318)  15(224)
b (56 7018)  32478)
+++ 7(15.6) 2(9.1) 9(13.4)

* tall colony area is smooth, +:about 1/3
colony area is rough, ++:about 2/3 colony
area 1s rough, +++ :all colony area is rough.
" Number in parenthesis indicates per-
centage.

Table 3. Result of colicin and hemolysin produc—
tion test of S #phimuium and S

enteritidis
S typhimu~ S enteri-
rium (n=45)  tidis (n=22) O
Colicin 4(89)° V(W) 4(6.0)°
Hemolysin ()] 0 o0)

" Number in parenthesis indicates percentage.

3. Guinea pig & X&N

S typhimurium 4559} S enteritidis 2259
& guinea pig FAH AHIZ AddFge=
Table 49 Zt} & BE T35V} guinea pig &

Az EF F A wlgA] B B2
colony7} BAH] A Aol FHoIUL
o, ZTLoZ AMHEF E coli ML 14102 34]
2t WlFA] colony7t AE PAE A gfof} ¥HY
Aol Aol

Table 4. Result of resistance of S fphimunum
and S enteritidis strains to the bacte-
riocidal effect of guinea pig serum

No of strains
Serovar Ratio(%)
Tested Resistant
S typhimurium 45 45 100
S enteritidis 22 22 100
Total 67 67 100

o]
!
oo

T8 vhex 12559 6% Weotdl 125
ol N S typhimurium 35 % S enteritidis

|
2%0] WARAY Asbe Thew wo

7t vh-2 A 2 saE

FHHETE HAAIE npg2e "o] AR
2, BFo] AstEEA, AL geiMes B
WA ET} ke Fi4fo] Yl x st
FH3A 3te] FF3 Fyagtyel vehds, A
et el geto g o] grolA At

ol¢-~ HAlE Table 58 #o] AWrgoz
THEEFT F 2~12¢ Aol dojwton, 49
olufoll 434:(64296)7} WAV8td Salmoneliad;

< npf2o] HYAo] 2 FoE YT

S typhimurium?l ST79 TF& 2655 F 45
(56%), ST82 T+ 119(44%) 18l31 ST123
(DT104) TFE 175(68%)7F #ALsch.

S enteritidis?) SE129(PT4) 5+ 259 5
155(60%), SE420 &= 119+(44%)7} H A8
At

FTART F 14947 BEHEA Jeid @5
¥ Fx¥ & HASL Table 63 o)

S typhimurium®] 2373 % AldA Congo-
red(+++)9} colicin A1¥ %432 ST79E 56%2]
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Table 5. Mortality in mice during 14 days experiment following challenge inoculation with 5 strains of

Salmonella
. Volume of Daily mortality Dey
Strains inoculation '
(cfwmt) 2 4 5 6 7 8 9 10 11 12 13 14 .~ Animal
10° 1 1/5
10° 1 1/5
ST79 107 1 1 1 3/5
10° 12 1 4/5
10° 2 1 1 1 5/5
Subtotal 4 4 2 2 1 1 14/25
10° 1 1/5
10° 0/5
ST82 10’ 1 1 2/5
10° 1 1 1 1 4/5
10° 1 1 1 4/5
Subtotal 2 2 2 1 2 1 1 11/25
10° 1 1 2/5
10° 1 1 2/5
ST123 107 1 1 1 3/5
10° 1 2 1 1 5/5
10° 2 1.1 1  5/5
Subtotal 5 5 3 1 1 1 1 17/25
10° 1 1/5
10° 1 1 2/5
SE129 10’ 1 1 1 1 4/5
10° 2 1 3/5
10° 1 1 1 1 1 5/5
Subtotal 3 4 1 1 2 1 1 1 1 15/25
) 10° 1 - 1/5
10° 1 1/5
SE420 10’ 1 1 2/5
10° 11 1 3/5
10° 1 1 1 1 4/5
Subtotal 2 2 2 2 1 1 11/25
Total 16 17 10 7 4 4 2 3 1 3 1 68/12%5

*No of mice died/No of mice inoculated.
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HAgo] velten, Congo-red A8 col-
icin 49 ST TFE 4%9] *2 HARZ o]
vebsttt 23)v Congo-red Al8 ¥ (++)0]
i colicin €439 ST123 #F (DT104)= 2714
AR BF FAQ STT9 #FELE =2 68%9
HAL&-& B o, o] DTIMF = "hf-20 o
3 HYdo] soe AL ¢ £ AU

T& S enteritidis®] FTARET AlFelA
Congo-red A8 FAd(+++)Q21 SE420 T30l
3t HAREL 44%0°]% 21, Congo-red A¥
€49l SE129 #FPT4E HAFEC] 60%=
k2o g Heddel 238 o EUrh

waba] Congo-red binding® colicin A 4te]
= opeao HAAR AP FEF§S vRA
2e Aoz Jeiutern, 3y AT FE
oAl #2 &4 Al =& phage typel TF7}
t Aol FueE AL &€ F IATh

FEd HAMES B9 10cf/mest 10°cfu/me
o] HAEE BoY, HEFEIF woldFH
A& Frtg o, 10cf/mlldE 92%
o] HAE Yelgeon, 3t HFEEr 8
FE QA U B2 vl27h HARK T

Ll Holz| HHd A HARE

643 ¥ HHolg] 1255 Ui HIAG AE
A7 2AFE 3L SEIN FF HETAA 1
oj2]7 HE AE2AZ HAEEa, 3F 69
% ST9 #F HET 10°%cfw/nl groupdlAl 19k

g7t @Azt AA 3, B 35E, 1 AAE
HAL, A A Yol UmA] ZE AAE 48
717F 149 B¢ A3 HAE YEhdA] ol
44 2 HARE FEE sl

Cf. oA CHgt LDSOEH

a0 th3 LDsox 58S Z 3= Table
73} 2tk ST82 TF9 LD 450X 10°cfu/
mi, STI23 TFFE 025x10cfwmz, S
typhimurium 3% B& LD 090X 10°cfu/
mo 2 eyt

SE420 TF9] 1D 500%10°cfu/m,
SE129 #FE 056X 10cfwmE HF LDsoe
150X 10°cfu/m¢. o2 FebRiT},

oo WA APS HA 5379 Sal-
monellass T gk LDy 23E £33l
¥ uw) SE420 #%9) LDl 50X10°cfu/m=
74 Aol ¥3km, STI23 #F7F 025X
10ct/m = BY4el 7P A Jeigch &
A, S typhimuriume S enteritidisBt}l, S
typhimurium DT104¥ S enteritidis PT4Et}
ol izt Yol A JvEiyth a8
3 S typhimurium DT104%} S enteritidis
PT4x 22 8339 th& phage typeETh 7}
S-2of WMol Edrt

2 BAYE £ 2 558

Salmonella%; @9 FA47Fo 2 HALE v}

Table 6. Mortality rates in mice following chalienge inoculation of 5 strains of Salmonella

Volume of challenge inoculation(cfu/me)

Strains e 5 7 3 3 W
- 10° 10 10 10 10 Animal
ST79 /5" 1/5 3/5 4/5 5/5 14/25 (56)™
ST82 1/5 0/5 2/5 4/5 4/5 11/25 (44)
ST123 2/5 2/5 3/5 5/5 5/5 17/25 (68)
SE129 1/5 2/5 4/5 3/5 5/5 15/25 (60)
SE420 1/5 1/5 2/5 3/5 4/5 11/25 (44)
Total 6/25 (24) 6/25 (24) 14/25(56)  19/25(76)  23/25(92) 68/125 (54.4)

“No of mice died/No of mice inoculated.
" Numiber in parenthesis indicates percentage.
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Table 7. 50% lethal dose (LDso) of S typhimurium and S enferitidis to mice

Mean

Serovar Strain Phage type LDso «cfu/mé)
ST79 DT197 0.65x 10
S typhimurium ST82 DT194 450% 10 0.90 X 10"
ST123 DT104 0.25% 10
SE129 PT4 055% 10" .
S enteritidis . 1.50%10
SE420 RDNC 5.00% 10

$28 A7 o] Bt & YEJ vlea B
Bolg| & RS WFA7(L, v 2 F
W L4E25Y Salmonellad 9 AMELYE A
=& A= Table 8% 2, uj$-2& 743
v g A 96.8%, & U-&EA &= 68%9] 8
&o] Jelgn, HolgdAe THHFLE
g HAls HA FRAT I vAeA
54.0%, & WE&ENXNE 145% £E&d B
k=

ZAPF F wE A Jd HAHE mpgx
£ 3 A & 2871 =AY o
Ae A9 E=HA &yt a2v FHAFF
27 F 7R 4ol AU mhe-A RBFEE HE
7t Adz AAF R Bt FA Ffen,
EAA A 39 22 wbyo] JElgtd,
43 w]gEghe] ohgl M= AL RE
vhg-2ol A ol EElE T

TAPEE AT HolgdM e 257 HF
AN ZF 158 FEAHF F 495H 29

oz # RIUE A=F A7 Table 99 ol

A)Zko]l AAE 5 7 E2Eo] #3433 tA
T F AUk

FTARE F 79 A T 3 v Aol A
FesA @& AAVE & W8EA Eelde
A5e fen, =& 35" Samonella®
o] APL BE FAHAPFFTA ALHAA

Table 8. Recover rates of Salmonella from mice
and chickens inoculated

No of
- Ratio(%)

Animals Samples ————
Tested Iso]aEeq

Liver and o5 151 968
) spleen
Mice -
Intestinal 195 85 63.0
contents B
Liverand 00 67 59
. spleen
Chickens ; o —
ntestinal = 4oy 18 145
contents

Table 9. Recover rates of Salmonella on days after challenge inoculation in chickens

Days after challenge inoculation

Samples Total
14 16 20 22
Li;’ge;“d 2/25'88)"  16/25(64) 14/25(56)  10/25(40) 52421  67/124(54.0)
Itestinal —grnon)  4/5(16)  4/2516) 32012 1/244)  18/124(145)
content

* No of isolated/No of tested samples
** Number in parenthesis indicates percentage
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39 FdstAth

o &

Payne £2& Congo-red dyeZ #838te
iRl = Shigella spp, Vibrio cholera, Esche-
richia coli 183l Neisseria meningitidis©l| 4]
virulent®} avirulent colony® 7% = Ut
1 stdem, Berkhoff 57'& HollM dAT%5
2 Yo7l #F+ Congo-red dyedt ZA¥H
of wotxm stged, FYdME ¢ FOe
Congo-red %42 E coliv €439 oFEc
o] HWdAo] iz Rusch B Ao
X% Congo-redE &3l HAe Mzt F
Aol 21go] I A FAE Yepll=
o+3E S typhimurium 45%F % 73 (15.6%)°]
(31, S enteritidise 225 F 2F(92%)2 S
typhimuriume] B %2 &2 Congo-red ¥4
& Jeich =3 HAME 67F F 56T
(84.6%)7F FA(+01°HS ehfo], & 5]
Hol A E2j® diAddolAl 2AME 146%9] &
g9 AFe Aolzk Ao, oA
typhimurium™ S enteritidist Yitzloz B
28 AT 2ot Wddel Astr] dfEgl A
oz F@gd

Davis 7€ colicin® A4 Fol A AJ2ks]
e Yoy ddz 3T e 4FE VA
A ko 93 FF T olFAlTo] g A
T28-g 7HA7] w &l o] A4t o] Fd
Well 241 Aol ol #yte] AHFoE F
sl AWE oL I Zttn stETh
Salmonella®: @2} colicin  A4kel]l  F3}
Simmons 5% Salmonella® o™ 26%7}
colicin A4t olASE Hustgen, $elvt
FelMe u 5Pl WE7] &AW S typh
imuriumel A 06%, % 52 el 585%
7 AN S-E UElita Budtch £ A9
ol& S typhimuriume 89%7}F colicing A4k
3R oY, S enteritidise & Fx AJASHA] &
© Ao = yeith

Guling "7} Helmuth 52 #lAe] gl
£t S typhimuriume guinea pig 3| A3

Aol 9lee Bustgon, Fudixz v 5
o} ¥|E7\ 4l S typhimurium, & S0l 24
2 g S typhimuriume] Aol JASE B
astgeh ¥ AdolA B9 S typhimurium
S enteritidis® guinea pig Ao RE o
ZF7} APAE 1o 7] F A9} A
ok

Linton" e Salmonella® #2 71278 74
A2e ATen Bastdrlel B AR
ope-Act Wolzlo] AFE FHAFES A3
At Sangwei £P& S enteritidisE vH¢2A
o] A7HE WS of HALe Hulo] 7] 484
Zrolglell dojdtin si¥on, B AlgeAx
FARE F 44 o] AA| #HALS 64.2%7F Lt
eh} Salmonellads 42 vh$-20 233de B
Aol e Aoz =AU

Galan ¥ ¢ WA S nyphimurium #FE
BALB/c vl-$29] B7a A3z 4E30E o
BF 1D 10'cf/meol2tm 8l om, Nardi 5%
2 germfree PFe-29 A TA S typh-
imuriumE 10 bacteria® FUES o] 8Ly
2E np$A2E E=UA|TH conventional PR
= LDwol 47X10°cfwmeti shch =g
Traub 5% <ield Beld 659 S
typhimurium® NMRI vh¢-29] E7F U HF
Al LD29) ¥H9E 1.7x10°-1.0x 10°cfu/mee}ar
3193, Peluffo 52 ojdololsz2E e
B AN S typhimurium 3059 g2
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