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Abstract : This paper deals with the distribution, reservoir and mode of spread of infection on 6 hatcheries in
Taegu, Kyungpook and 5 broiler farms in Kyungpook during the period from june 1991 to June 1992. Isolated
Salmonella were examined for serotypes, biotyping of Salmonella(S) typhimurium, antibiotic susceptibility and some
biochemical characteristics.

Forty two Salmonella strains were isolated from 42(2.7%) of 1,577 caecal samples of chicks, and their serotypes
were S typhimurium 10, S typhimurium var copenhagen 5, S infantis 4, S thompson 3, and untypable 20. The isola-
tion rate of Salmonella varied from 0 to 5.1% in 6 hatcheries and that of Salmonella from 5 broiler farms was 10.
5%. Biotypes of 10 S typhimurium and 5 S typhimurium var copenhagen strains isolated from chicks of hatcheries
and broiler farms were biotype 2(86.6% ), 8(6.7%), and 10a(¢.7%), and 26i(6.7% ) according to Duguid's scheme.

Antibiotic susceptibility test of Salmonella isolated were performed by agar dilution method, using 9 antibiotics as
follows: ampicillin(Am), chloramphenicol(Cm), gentamicin(Grn), kanamycin(Km), nalidixic acid(Na), rifampicin(Rf),
streptomycin(Sm), sulfadimethoxine(Su), and tetracycline(Tc), All the strains were sensitive to RF. But 8 strans(23.
8% ) were resistant to one or more drugs and the most comrnon resistance patterns of transferred R plasmids were
SmSuGm and SmSu. Among 42 isolates, one had transferable citrate utilizing plasmid. S typhimurium and §
typhimurium var copenhagen strains were resistant to killing by 90% normal guinea pig serum.

Key words : Salmonella, biotypes, plasmids, chickens.

A = wig)Wd | S gallinarumol] 2} fowl typhoid, S typhimu-
rium¥} o2 F9] SalmonelladiFoll 24t paratyphoid
o] Salmonella(S) 4352 S pullorumol] 23k 3 ZdZog dEn glor, o]E Salmonellad; ol

— 501 —



el 4 sl E F Bk okl F549) Aol gol
A g oo Fg3i

Fevelell] =Ffel Salmonellad @) ¥4}
< A Tl "HollA, & B PHFARNA, v F
& HIE7INA e Rasiglon, samA ¢ fa)
P 1150l ¥21A AUrk. o] F S typhimurium-
TRejellA Z+F FER FE] Jha gho| Hals= ¥
Holr YY4g-E Jehia e’

5 typhimurium-g- 2tE A2 9 Az A 4ol
o} olg] JEH ez EF5 ot Brandis'= G
352 Xolol] wel 11JEHY 22, Duguid et al'e
primary 9] secondary testol] £]slod 2,030F2 1444
=Hog By o ol S typhimurium 7rdZ2)
Atk setsledl o] 852 et

T 7HEe AsRErt diY 714 we) 24
Adw o] wAe] golx|x gict. 53 &2 uizk 44
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Salmonella&7+2] WY Aol BAE = YAZ 5= lipo-
polysaccharide, adhesive pili, flagella, enterotoxin,
plasmid ol <ke{x glom™s, WUAe] U= S
typhimurium-& 3-8 ol i3 AFAE QA= 3 Q)
1:]_\4,]6.
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Feted e A A Gt

gehA] o] Aol R3bg A SAlsAe] 245
2 HE] Salmonelladi & Felstx ol& 79| £¥E4
3 YAy, AEY, A AFA, gAY & 9%
A =245 A8
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SAIRE : 1991 6UHE] 19921 6YAto] i,
AUA 6 Bge) 195, ARA 5A $As
Aol 599 WA W Seie 245 157749 g o)
25 o sic),

#o| 22l : 34 243 W WEEE °F 104}
2¥9] selenite broth(Difco)ell 2781, Salmonella-Shi-
gella agar(Difco) B MacConkey agar(Difco)oll4] g
uljoksldet. Salmonellads Fo 2 QJAEE §9 v
A A2kg $9BEsE ¥, triple sugar iron agar(Difco) A}
el of) 4] alkaline slant, acid buttZ& VERHIL urease
4 ol hsle] HaahA o FAehd HAE 44
3t

Assta Mo gl @NEA ZAL : Ewing”) 4ol
w2t WA A4 Ae) Salmonella O FHEEA(A,
B, C1, C2, D ¥ E; 719 48d74)9 0”81,
2,3,4,5,6,7,8,9. 10, 12; Difco) @ H Az (a,
b, c, d,i, r, k,y, gm, gs.t, 1.2, 1.5; Difco)S A-§3}
o slide Y tube -FHUE-& A3l HPYE 5}
et

Colicin 3 hemolysin AHAZ{AL : colicin AFABH A=
Harnett 9 Gyles™2] ul¥ol] F3lo] ZAFL LB
(Luria Bertani)agaroll 37, 1o wjeksle] chloroform
2715 30859 AZHAL kS, o] WRIGIA E col
ML 1410¢] 343 soft agar(0.6% agar)2 F2uljoks}
At colicinAt 5L FAF Aol JAlule) g
A%52 BRI

hemolysin AAZARE 5% RSk SH o4
A ATshdxt.

S typhimurium?| ME2% : AL Ak SigmaAlE
oju) Brandis'’2] AE¥-L rhamnose, inositol, Stern's
glycerol, Bitter's xylose 3 trehalose 52} @-¥-3l5-%
Aol E7512ch Duguid et al''e] BEHL 5%
o A WA primary typed, 1052] A%}
AAZTE 23310] secondary typeE B, olol
w24 full biotype 2.2 B3t c}. m-tartrate inhibi-
tion A]§-2 Alfredsson et al"e] ol wie} AAlslxict.

BatH 2 A SigmamlEQ] streptomycin
(Sm), sulfadimethoxine(Su), kanamycin(Km),
ampicillin(Am), tertracycline(Tc), gentamicin(Gm),
chloramphenicol(Cm), nalidixic acid(Na), rifampicin
(Rf) 5 952 Ag3lglon), Maclowry et al”e] W]
ol o] Mkt ool o] Gm 12.5p5/ml, Sm,
Km, Am, Tc, Cm, Na, RfE=25pg/ml, Sus= 800ug,/ml
S| A brain heart infusion agar(BHIA, Difco) % Muell-
er Hinton agar(MH, Difco)ell 7}sle] 2l&}s14]c).
brain heart infusion broth(BHIB, Difco)el} 37T, 244)
2 lekeigich g F HENAS QLYY fre
BAF A4S BRI

Lhi4d MYMAIY : 374 9l citrate o] %5 59 A
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g4 A AL Ishiguro et al*e] wlol] e} AAjsiglo
], ¥ A g o 2= Naol]l WAIQl E coli ML 14108 A}
23t FA1F HASFE BHIB 9 MH broth
ofl 18~24A17F wijokst FH 02ml4g #3jo] 4mi9)
BHIB % MH brothell 1:12 &3t} 37T, 1o} el
sgict. o) Eghullof RS FA) 2l marker A2} Na
7t 2 AGulR] ol =t oL, #o] WEH-T
ZA AdA S sl

A EHZAL : YA Hdmuth et a9 W]
of| F3lod A4 slglon], WAL guinea pige] o] F
A2 SASHA S8 I8 oE, 022m fileer 2. o3}
Hsjo] A83idel. FAFEE LB brothell 37T, lok
ujokse] PBS(phosphate buffered saline) 8240 2. 10004 3]
A8k o, o] AT 0.1mlsl YA 09miE EG3 +
37Col wieksbEA 0, 1 Y 32|71dufie] Eghiobg A
3 #Hsled 47 343l LB agarol] Erdulesldct.
G- 1of vl 0X)7Fe] TRl ¥AE RerE
71Ee2 19 3 Az EHFHoA 9] g dinls)
E-E&2 Aslglen, 1 )71 100014 4 o E €A
Ao 2 9t

4

W 2 AR ) Rabgel 198 BEAY
5 SAREAe 598 A W Sl 23] Ak
BE2 KE Salmonellad;7+2] Hel-48ha) Fejde ¥
H#& Table 1, 20|42} o) R3pal 198 243
AE 14445 5 285(1.9%), 54153 598 4%
A= 1335 F 145(10.5%), AAFes F 1,
5774 % 4295(2.7%)0A 4229 Salmonellad: o)
elsiglon), ol5e) WAYE S typhimurium 105
(23.8%), S typhimurium var copenhagen 55(11.9%),
§ infantis 45+(9.5%), S thompson 35(7.1%) & 435-]
43 untypableo] 205(47.6%; C, group:65, 7|k
143013}

F-3tAH Salmonellasi7+2] -2l A F-3bgol
A 29%(8/2765), C B3k 5.1%(18/3515), E B
Bl 0.5%(1/1984), F B3pa 0.5%(1/199%)¢] &
#a2 Ve, B 9 D 23a-g Aeloll4] Eels
A gkgkew, 570 SAIEAlA 10.5%(14/133)9] ¥
#4-2 vrehisich

Table 1. The isolation of Salmonella from chicks in the hatcheries

Hatcheries A B C D E F Total
No of samples 276 173 351 247 198 199 1,444
No of positive 8 0 18 0 l 1 28
samples (2.9) (0) (5.1) (0) (0.5) (0.5) (1.9)
S typhimurium 5* 1 1 7(25.0)
S typhimurium var
copenhagen 3 3(10.7)
S infantis 3 3(10.7)
S thompson 2 2(7.1)
Untypable 3 9 1 13(46.4)
*: Number of strains.
Figures in parentheses are percentages.
Table 2. The isolation of Salmonella from chicks in 5 broiler farms
Farms G H I ] K Total
No of samples 27 38 24 2] 23 133
No of positive 1 5 5 5 1 14
samples (3.7) (13.1) (8.3) (23.8) (4.3) (10.5)
S typhimurium 2 1 3(21.4)
S typhimurium var
copenhagen 2 2(14.2)
S infantis 1 1(7.1)
S thompson 1 1(7.1)
Untypable 1 1 5 7(50.0)

Figures in parentheses are percentages.
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Hagd 3 SAEAY] ¥y EEAYgL S
typhimuriumo] A, C, FE3A H, K |AIA, S
typhimurium var copenhagene] C 23143 H &3k,
S infantis7} C ¥-3}343} 1 &A1, S thompsono] C B
3343 H 5413, untypableo] A, C, EX3bg3t G, |,
J %A olgieh.

370 313 9 27) §AIsA(Table 2)2.2 e 2
#H S typhimurium 1059} S typhimurium var co-
penhagen 55 5 & 155] oidt AJEF LS Table 3 o
Al¢} o] Brandis'™Holl oS 28 (135, 86.6%),
8 (15, 6.7%), 10a8)(1F 6.7%) & 3% AHEH
2 EFEAL, Duguid 5" wWlel JsiAE pri-
mary testolld 178 (135, 86.6%), 198 (15, 6.7%),
268 (15, 6.7%) & 3F o E, secondary testol| 4] a¥

(10, 66.7%), i%(5F, 33.4%) & 2F o2 EFso]
biotype 17a(105, 66.6% ), 17i(3%, 20.0 %), 19i(1Z=,
6.7%), 26i(13,6.7%) % 4712 WERoT HEHQ
o}
Ko AEYY EIASE A R
biotype 17a(4%F), 26i(13)7}, C B3 17a(1F),
17i(35 77}, F B84 19i(15)7}, Het K SA153-2
17a(55)7} £-3E8l5 9Jslct.

2354 9 SAsAe 248F Gl Salmonellad T
4250 disle] A HARAY-E AR At Table
4 ol A2} o] Sm W Sudl] thste] 77} 23.8% 2] WA
£ Jeldlel o] Km, Am Tc B Gmeol] Z7} 4.8%,
Cm 3] Naol| 72} 2.4% 9] A& Jelll 3L Rfoll of
sted3= AF(425 7t A olsiet

Table 3. Distribution of Biovar of S typhimurium isolated from 3 hatcheries and 2 broiler farms

Farm & No of Biovar of Brandis' Full biovar of Duguid's
hatcheries strains scheme scheme
A 5 2%(4) 17a(4)
10a(1) 26i(1)
C 4 2(4) 17a(1)
17i(3)
F 8(1) 19i(1)
H 4 2(4) 17a(4)
K 2(1) 17a(1)
Total 15 2(13), 8(1) l7a.(10), 1?i(3)
10a(1) 19i(1), 26i(1)

» : Maker used are the same as described by Brandis and Duguid et al.

A, C, F: Hetcheries, H, K: Broiler farms.
Figures in parentheses are no. of strain.

Table 4. Frequency and transferability of drug resistance for 42 Salmonella spp isolates

No of resitance

Antimicrobial drugs

No of strain » of

strains(%) transferred resistance(%)

Streptomycin(Sm) 8(23.8) 7(87.5)
Sulfadimethoxine(Su) 8(23.8) 6(75.0)
Kanamycin(Km) 2( ) 0
Ampicillin(Am) 2( ) 1(50.0)
Tetracycline(Tc) 2( 4.8) 0
Gentamicin(Gm) 2( 4.8) 2(100)
Chloramphenicol(Cm) 1( 2.4) 1(100)
Nalidixic acid(Na) 1( ) 0
Rifampicin(Rf) 0




e <okA WAAAZELS Gm(100%), Cm(100%),
Sm(87.5%), Su(75.0% )l A& 52 wbH AM(50.0%)
< AgEe] ¥ter, Km 25, Tc 25, Na 155 A
FAlo] 1A A kgl

SFA WA ES] WA A WAAAD oS Table 5 o
A&} Zro] FAoFA 150]dol HAE vebiE 9F
Z gAlgAEe] 13(11.1%)0192, chAlA Fol
85(88.9%)e1ict. chAlIA #F 5 34 WA o] 450]

om, W4 8L BT 78808 SmSuGm WA
2%, SmSu WA 2%, SmSuAmKmTc, SmSuAmNa,
SmSuTec, SmSuCm, KmwWAe] Z}z} 15 o]}

A4 R plasmid 2582 JAF 95 5 Km U4
£ 71 155 A% 85:(88.9%)7F A9 Y ==

ALE Agaidct. AEF R plasmid 8- 6532
2 o] F Sm f8e) 782 ¥ H24E vehiiel).

g Babadd Ul S¥IEE Table 63 7ol
A F3hah2- 12.5%, C 3142 16.6%, H 2} | A5
2 zbzk 20.0%, 80.0%01ct. A 3 falF=
Sm, Su, Tc, ] $A5% FHF= Sm, Su, Gm F 3%
ol WAE, CHEA 9 H fAI54 FllFe 4514
9] <kAloll WAE UEhHglen, o] F Km Wl4 2F,
Cm WA 15 C %33, Na WA 159 Gm WA
275 77 Het ] SAIsR frallFelsint. A4 R
plasmid B-4-&& 66.6%~100%2 ¥ ALAL 1}
ERASIE.

Table 5. Resistance patterns and transferable drug resistance for Salmonella isolates

Resistance No of No of strain with Resistance patterns

Pattern strains transferable resistance transferred
SmSuAmKmTc* 1 1 Am
SmSuAmNa 1 1 SmSuAm
SmSuTc 1 1 Sm
SmSuCm 1 1 SmSuCm
SmSuGm 2 2 SmSuGm
SmSu 2 2 SmSu
Km 1

9 8
Toual (21.4%) (88.9%)

* Abbreviations: Sm; Streptomycin, Su; Sulfadimethoxine, Am; Ampicillin, Tc; Tetracycline, Na; Nalidixic acid,

Cm; Chloramphenicol, Km; Kanamycin, Gm: Gentamicin

Table 6. Drug resistance and R plasmid in Salmonella isolated from chicks

. Hatchery Broiler farm
Resistance — Total
A C H J

Sm 1* 2 1 4 8

Su 1 2 1 4 8

Km 2 2

Am 1 1 2

Tc 1 1 2

Gm 2 2

Cm 1 1

Na 1 1

Sensitive 7 15 4 1 27

Total No of strains tested 8 18 5 5 36

No of resistance 1 3 1 - 4 9

strains (12.5) (16.6) (20.0) (80.0) (25.0)

No of R* 1 2 1 4 8

_ strains (100) (66.6) (100) (100) (88.8)

*: Number of strains.
Figures in parentheses arc percentages.
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a3t Salmonellad; T 4259 24§ EAS Yotk
7] $3}ed colicin @ hemolysin A48, sucrose & mal-
tose H35, citrate 0] 8437} o] E9] AFAE =A%
7%} Table 78} 7Zto] maltose E3l 423(100%), ci-
trate ©]-§ 415(97.6%) 921}, colicin, hemolysin 4+
4 9 sucrose EFFE §llch. citrate 0§ 415l
uieled E. coli ML 14108 s|A2Fo2 & 24 7
Aol A 154to] F) Aol HAEE et

Table 7. Biochemical characteristics of 42 Salmonella strains

34y B-2ld S typhimurium 105379} S typhimurium
var copenhagen 55 5 15%2] FAIF} guinea pig ¥
Ao BANE 2 A5kl BAAYA AAE
A8 A3} Table 89} o] wiof 1X]o)] 120~453%,
wieF  3Alq] 392~1,250%2 FAAHE viehHo
guinea pig®] Aol thgt A4S bR di=
F9l E coli ML1410-& 14] ] 34]d]] 0¢8] F44¢
elflo] A elgle

No of positive

No of transferable

Characteristics strains(%) strains
Colicin 0(0.0) NT
Hemolysin 0(0.0) NT
Sucrose 0(0.0) NT
Maltose 42(100) NT
Citrate 41(97.6) 1

NT; not tested.

Table B. Resistance of 10 S typhimriun and 5 S typhimuricm var copenhagen strains to the bactericidal effect of

guinea pig serum

% resistance in 90% serum at

Hatcheries Strain No

1 hr 3 hrs

A A-l 190~ 398
A2 421 1250

A-3 453 1053

A-4 120 438

A-5 163 780

C C-1 121 392
C-2 180 530

C-3 254 1052

C-4 192 756

F F-1 320 1042
H-1 167 430

H-2 134 532

H-3 208 735

H-4 145 426

K K-1 188 832

* The percentages of bacterial counts after 1 and 3 hrs to the counts at O hr.

H, K: The broiler farm.
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Salmonelladi & oj8] 58l Zdsie] AE do
7 Bt ope} EBE Alo] B Aolle] 7Aide] H
2 glen o] &l 293 75 S4HAEl 2%t QA
zrdellzl ol ojol] I A3 A= SalmonellaZt
Foldl 9 FFEA vl F2AIF 3 gl

Zt Buigt A7} Salmonellaigol] A= HA
stAV WAl Aadsie], =3t o G2 AAES A
2o} Fa3t AlgRido|n] B o] A4Eo] Wi
2 4n)s]7] afl o] Hol| Salmonelladioll 2H=w
QAo Aol & Aol Har IojA°**, o] Fofl i
g Q] ZA} B8 @ FE R Qe

5 ZAJFoll Salmonelladi 2] 7 72 A€
BAZRE Y] YA Agoll ¥ 2z, Pl
kgl ot H37W 2od®l Fol AYHAY BF
Aol 23k A 74 § A e) LA A

o] eJZo|A & 2859) Salmonellassgoll [t A
TV BUYSA olFoiAz gleh”™ il
ghol] W3k 2 AAY 9 el ol B3 o4 <)
E2z7l 9l Holw, 2P FF Hie e 4
Aol

o2 A ollA i B AEAe] H3b g &4
A 2AQFR HE] Salmonellad;#2] BF48E =
A Az} F 1,577 F 429°(2.7% oA 4252] Sal-
monellad; o] Eel=len], B3t 1973 EAYFiA
¥ 1.9%(28/1444), SAPsA 588 2AYFAE
10.5%(14/13357)9] 21 &-& e}

) WA =2F-GH Salmonellads #2] Hel&-2
goll4 7 B3 1.95%, 1.57%, Hf 572 3.0%, ©
9 AL 5.0%, vl E7] Y FAZRFE FE] o T2 3
3%, & B YEFA A 09%2] Fel&s B
& u} it

o] ZAtoll4 K3t 9 FAlFAe] XG4 2.
7%9) el &2 ¥ 9 2FFd 2 44 5
Aot & 67 B3 Salmonelladi#9] Q4 el
2048 ALE 47l B3kl 2R 2995e] UK
ov], By Halge 05~51%% 4AES] ot
79} mjgdt FFolgl ot 57 FAlsAS] 599 %
Axg BE)E 3,7%~23.8%9] thd & &g Y
ebidch(Table 2). wehA] SA2e], 23k 9 549
) Ae)d] F2)7} @75]o] Zch

ot &l Salmonellad; 7o) BEARL Ul Ay g
=kl whelA] chokstie] of2)sA] WAYe] Eejrw'
et} oledont, 1987vdelF EH1, vlx, @], 4

L 5 ATl A= S enteritidisol] 23t AF5 4 AY
H57h S7kstar gle AAelw, 9UAEel AR &
7] 5 gt Baigle] glgo] Wislo] gk

Selbetold & o Salmonellas 7S] BAHE S
typhimurium, S pullorum, S thompson, S senftenberg, S
infantis, S gloucester, S berta, S richmond, S wildwood,
S paratyphi A, S cholerasuis 5 1152] BAYo] Bu
%ol Q1L o] & S typhimuriumo) 73 Ho) Hal= 1
Queps977,

o] A¥oll A= S typhimuriume] 105(23.8%)E 7}
b vpol R, S typhimurium var copenhageen
57(11.9%), S infantis 43:(9.5%), S thompson 3%(7.
1%) €9 €28 AAEY Ea"e g4 Xol7}
3ll.2m, untypable 2052 YA o] FARAHI %
vikg} ofag viehlelel A" §3) S typhimu-
rium var copenhagen2 ¥ Sl 2 St XS
FelEe gAger o foll gAY BF 12F0%
ZukEdeny, 9 %FHEQ0 S pullorum, S galli-
narum 3 8120 A ZAA) 5|3 Y= S enteritidisy= B
2|=|A] g3kt

S typhimuriumgd Z9) JUABE FHok7) A
Brandis'E 62| ©} Bl A|lgo2 S typhimuriumS
11822 Duguid et al''e 75 AE38H8 4474
o] Xjojell we} 1444 BH o2 FHE vl Jlon, 2
3 ojel QAFAEY'L Duguid et ale] o]
Brandis®¥] ' B} §-83H-2 W ¥t w} 9o}

EER S typhimuriume] FEHL ol vlE
7] 9 $AzFEZ HE] biotype 9hi, 25hi, 25bhi,
2%fhi, 27bhi, 27hi, 27hiz7}, 3 E7& A ZHE
biotype 1dh, 1a, 26ei, 1d, 3d ¥ 26i7}, P& 9] Ishi-
gurog} Sato’'t= 4=§-#oll4 biotype 3a, 17a, 25a, 26a,
26f, 26h, 26i, 26dh, 26f], 26fh, 3bh, 3h, i9h 1) 26h
7}, sHRlellA biotype 19i, €02 EE] biotype 26i%
2|81 3gct. o] ZAJ|A+ biotype 17a(66.6% ),
17i(20.0%), 19i(6.7%), 26i(6.7% )8 2.8 B-5=o] %
glvtele] A3l 1] WEY o] Xl 52
& 5 AR, F Pl HRellA E-2l§t biotype 26i,
Ishiguro®} Sato®'7} 4oll4] Eeld} biotype 172, ol
A} B2 biotype 19i, E7Holl A E2]& biotype 26
ol AlgellAl 2% biotypezt FUsHaLor, oA
Feld vk Ue biotype 17a7F f-2jukel B3 ol &
AsZeld 7Ha gol EE=So] Ut A Sawa
3l Hirai®, ¥} 5| w|E7|oA] Bo|H oz Hajdr}
+ biotype 25hi, 27hi7} ZAFir= Bel=lx] ¢t

£
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FSERN SalmonelladsF2] FAHAL Fsto], 4,
ARlA A 3} 22, ] ¥ o], Holl4] Sato et al*, 7]
S, S0l Sm, Su Y Teoll tigt WAo) E%SS
B sigict.

o] AiollA FAF 425 F 9F(214% )7t WS
vehliglen, o] & oAl F Sm 4 83F(23.8%), Su
g 85(23.8%)2 ohE oA E ) A o] 29k,
o] 475 Aelo) 318 Sm W Susl fsto] vl
T2 A4S Bk AR vksiglo Y, g
ofAlell thsted = HAe] A gI-58 <& + Uet

24E TEE FE AN Salmonelladi o) &
FEod Belsm, oA WA W WA DEel
A bt QlFol o3 dzbEel 2ele] deiA
PomtTE o] AYHE 2L HAYgE Holx gl
H(Table 4, 5). olzitt V4L 7154 ¥k ol
FERAGNE A2 BAZ R Yo} 4R2A
4 APA 8 Asto] oheFdt FAE T A F
of sk A& mefstolol & Holeh A7k,

3HH FANA T FHES A F3 12.5%, C K3}
A 16.6%, H 9 ] SAl5A0] 7+2F 20.0%, 80.0% =
UER} Eelgell wet Holsh lglem, J AR
Terakado et ale] & 2ol 4] 70.0%, 2] 57| shA]
ollY 78.4%, §-5olA 67.2%2 8 & vk 7F
£ vehliglo, A, C ¥3k3 9 H AL 4
55 Jehliglch

Salmonellad; 2] colicinAHAol] Wsto] 3} g WP e
hxg-2l 5850llA] colicinAHBE7E Q188,49 3 V=
HlE7] felell A 15:(0.6% )70] colicin AHEFYE B
s, o] 2 E colicinAbF7} gle] Sal-
monelladigoll A colicintAJF2] £8L w9 drhe
A7} Y2t et

EZ8 Salmonellad; 7+2) citrateo] £5-2] A FA4 o
& ZA ol A Ishiguro et al®*& Aaljoll4] 33.6%7}
AdAo] 5-E, 4 9 Ve vlEy] fullolA AEF
7b Aol gieg Huslgledl, o] A=
13:qko] AFAI el citrate o] & plasmidE 2§ Q)
ol QA=A

ofg] o F2REL wYAlo] A+ S typhimuriumS-
guinea pig HAoll AgAe] ASE Hrsigon, o
Aol = AAEe] -3t ol S typhimurium
103, S typhimurium var copenhagen 5% % HAT
1537} guinea pig g4l digt =d4o] AAE o ¥
Aol S & F Yet

A B

1991 69-2E] 19924 6¥Ato] i, EA|H9
67 F-3Ae 19793 578 SAEe 599 =4 2
el 2AFE dAoZ Salmonellad; 7o BXAE
4%, 4y, &7A A 9 gAY 5 948
A AT hest Pk,

L 34 gl SAEA] 15777 F 4297(2.7% )0l
A 427) Salmonella% Fo| $-2)5\910.0 ol 5] WA
HL S typhimurium 105(23.8%), S typhimurium var
copenhagen 53+(11.9%), S infantis 45(9.5%), S
thompson g 4%-0|.31 untypableo] 205 o).

2. ¥ S typhimurium 1055, S typhimurium var
copenhagen 55 % & 1559 AJE4-S Brandisoll
slME 28, 8% 9 102y 5 3F2] AEHe], Du-
guid $22] ublel] Q)N 1728, 1718, 1978, 26783
£ 439) QYo R

3. BAIZ 4279 2% FFAN Y WAL srep-
tomycinoll 83(23.8%), sulfadimethoxineol] 83%(23.
8%), kanamycinel] 23%(4.8%), ampicillinol] 25(4.
8%), tetracyclineoll 25%(4.8%), chloramphenicoled]
157(2.4% ), nalidixic acidell 155(2.4% )e]1%1 31, rifampi-
cinoll thslod= AFF7} Zrdollend, A4 A
A3 gentamicin 100%, chloramphenicol 100%,
streptomycin 87.5%, sulfadimethoxine 75.0%, ampi-
cillin 50.0%0°]}c}.

4 SPABAE 9% 3 877 1 AS Helel B
ZE2- 88.9%01% o0 FANA T AFEL 0% ©)
A A T AEEL 100% oldct.

5. FAIF 425 F 150l A] citrateo| &35 Auljsl
plasmid7} Q1A g}

6. ‘228 S typhimurium 1058} S thphimurium
var copenhagen 55 % 155 guinca piggdX ol g
A o] A=Kt
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