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Abstract : In this study, we aim to find the presence of virulence-related plasmid in Salmonella isolates from poul-
uy, and the difference between S pullorum and S gallinarum on the plasmid profile and antibiotics resistance. We
used seventeen isolates of Salmonella spp that were isolated from poultry. Thirteen isolates, S typhimurium(ST), S
pullorum(SP) and S gallinarum(SG), contained virulence -related plasmids. These are 95Kd plasmid in ST and 85Kd
plasmid in SP and SG. Three(1/4 of ST, 1/1 of SE, and 1/9 of SP) isolates have no detectable plasmids. The iso-
lates of ST have relatively variable plasmid profile but the isolates of S pullorum except No 12(additional 3.0Kb
plasmid) have common 85Kb, 8.1Kb, 4.0Kb and 2.3Kb plasmid and two of three isolates of S gallinarum have
common 85Kb, 4.0Kb and 2.3Kb plasmid but the rest has only 85Kb plasmid. Interestingly, all of the isolates of
SP have 8.1Kb plasmid, and same size of plasmid is also found in one of ST isolates.

All of the isolates have the resistance to penicillin, chloramphenicol, rifampicin, streptomycin, sulfamethazine and
some isolates show the resistance to ampicillin and tetracycline. There is no relatedness between plasmid profile and
antibiotics resistance and no differences between SP and SG in antibiotics resistance. Therefore further dif-
ferentiation of each isolates by restriction enzyme assay and, if possible, charaterization of each plasmid, especially, 8.
1Kb plasmid in SP and ST, may be necessary.
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Salmonellasy -2 AAT} 715 AG-& od|=
agedel FRAZEE B8 AFFIAE ol ot
gl A AR Qg L HAAE 2efshy, A Al
A 7V Bl F2E Zald B A HAE =
Aoz g4 et

Salmonellas; ol plasmidZ}t glon], o] &2 H414
ZHd 2 vhg-Zoll thE YA, A WA, restriction/
modification system 53} HHo] e AoE HIEw
QUEFTHINR - Salmonellady FollA] YrEA el digt W
Al 8L Al TR FEoR WA,
ol& R plasmid7} FAE) o] Agta} F-E2 X 5ol o]
& 33 e} =3 HYAd T plasmid?] profilest}
Ad B4R At F A9 Eee] A B3 oM
< FelFE2He] $A48 ol vlasiedl 97t
o], EAGEHQI 2ulE 7HA 3 e AL B
RepOEE B ol shgellA Heldt Sal-
monella%;: 2| FE Aol gt WA e 2L
W Bel S pullorum3} S gallinarume] ZaL Sl
plasmid & F-elsle] 2l5of|A] End 0|52 plasmid
profile}2] X}ol & vlizsle] AlFoll F2 A= & Sal-
monellad; ¢ FAAEH ATE A% 71 BEE
daa B AgE s

Mz W e

MT3E : (5] Fejolol] 1989 KE] 199317
2 WAZER &FR Flgoll A Eeld Salmonellads
% S typhimurium 45, S enteritidis 15+, S pullorum
9%, 8|1 S gallimrum 3535 & 1755 £k o}
Algoll A-gstgict.

i : EAAZG FFE LB-brothg& FH{3lo
tryptic soy agaroll 4] B wlokdt ¥ 532 H3h
5ml2] LB-brothellA] 37°C, 1847k vekstict. wllofoy
% 1mlg Zslo glycerolg 15%= Al H7lsla -70TC
of] BtsliA Agel] Agstgon, veA] wekd
plasmid 9] F=&o] A-831%Act.

s 2ol CiBt ZH=eA AlY - F 1752 Salmonella
4 FZEo] thttod MacLowry et ale] Wlol] Fsle] Hat
F A e g penicllin(PC), ampicillin(AP), streptomycin
(SM), gentamycin(GM), chloramphenicol(CM),
tetracycline(TC), rifampicin(RF) 3l sulfamethazine(SU)

T 8% A o3 A4S A A
AL AIAFTE vl2] 10ml9] uyptic soy brothol] 3
Fled 37T oA 18A17F siiekRt ¥ W el
IX10°/mis| 25 348 FHYRFS 25 §7E4
A7t FulR]oll AFsla 37T, 18R17F wilksisivt. 7
T2 AR AldA e 472 s, 7%
Aoll gt 4uH-2Al 5% (minimal inhibitory con-
centration, MIC)E- F&}lc}. WAl 2] #9442 National
Committee for Clinical Laboratory Standards®] -3 7]
ol ket

Plasmid2] &2l : Salmonella%s 2] plasmid profile
of] T3t ZAY B2 o F Bimboim¥} Dolyd al-
kaline lysis method’Z plsmid& Helslgct. A&
LB broth 5mlol} H&s}ed 37TollA] 184 7H2¢r g
Wikst ohg, widel] 1.5mlg HA4lsle] ol Tl
solution I(50mM glucose, 10mM EDTA, 25mM Tris-
Cl, pH 8.0, 4mg/ml lysozyme) 100plE 7}s}o] 42
oA 587 wxslgdct. of7)el} solution I1(0.2N
NaOH, 1% SDS) 200plE- 7}sted G-8-<roll 587} uix)
3 o}, solution III(3M Potassium acetate, pH 4.8)
150p8 Y3 obA] dg<ell 1027 18 3 A4 &
2iste] 45HE Aok F5Hell FFe] TE sa-
turated phenol/chloroformg- 7}stx Y4lsle] &5H
< % ohF T8 cold etanolg 7hsted A-&ell
A 1087 BARE YAEelslel DNAS Ak
t}. DNA pellet-2 70% ethanol& A)*#}x TE buffer
(pH 8.0) 50ul2 B-3f3}3t.

Salmonella 2 ¥€] F-2]¢}t plasmid Meyer et al9] |}
Woll F3le] loading buffer(30% glycerol, 50mM
EDTA, 0.025% bromophenol blue in 50mM Tris-
HC), pH 8.5)¢} 2:1& ZE3}¥}led agarose gel(BRL)4 ol
ZHstar TBE(89mM Tris base, 89mM boric acid,
2mM EDTA, pH 8.0)s}oll4] 100VE 4X|7HE4 A 7]
Axg AAslgrt. Agarose gel2 0.5pg/mle] ethi-
dium bromide £Mofl YstF #bAl 254nme] ul-
traviolet ray& A&l DNAE 13|t

i

SIETO ohEt AFY - F 17572 Salmonellasy
Tl thsled PC, AP, SM, GM, CM, TC, RF 4 SU
5 8% YAEA uinlt A HAE A
Table 17} 2+ A H-& At
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Table 1. Antimicrobial drug susceptibility of Salmonella spp

Strain Susceptive Resistant
1(92-1429, ST) GM PC CM RF SM SU AP TC
2(93-712, ST) GM PC CM RF SM SU AP TC
3(93-309, SP) AP GM TC PC CM RF SM SU
4(89-179, ST) AP GM TC PC CM RF SM SU AP
5(92-1153, SG) AP GM PC CM RF SM SU TC
6(93-123, SP) AP GM TC PC CM RF SM SU
7(93-216, ST) AP GM TC PC CM RF SM SU
8(93-526, SP) AP GM TC PC CM RF SM SU
9(93-414, SP) AP GM TC PC CM RF SM SU
10(93-120, SP) AP GM TC PC CM RF SM SU
11(92-1214, SP) AP GM TC PC CM RF SM SU
12(92-1171, SP) AP GM TC PC CM RF SM SU
13(93-1320, SG) AP GM TC PC CM RF SM SU
14(SE) AP GM TC PC CM RF SM SU
15(93-384, SP) AP GM TC PC CM RF SM SU
16(93-1245, SG) AP GM TC PC CM RF SM SU
17(93-1410, SP) AP GM TC PC CM RF SM SU

Plasmid profile : A&ell A-&8 179F & ST 25,

SP 13%, SE 13 plasmid & A3 7k 1 9l gkt by
(Table 2, 3 ¥ 4). plasmid& 7} 3 = WA FF
= B 3a4n d=el gl Aoz B vk Qe
85Kb g 96Kb 2719] plasmidz} 2+zh SP, SG} STol|
A B 0w 0]9] SPE 5 ST(92-1429)7} 7}A) 8066
I gl 8.1Kbe] plasmidE 7FA 3 §lo] SGIt ol - 3990
= gick(Fig 1). 2067

M1 7 212110 6 159 817 5 16 13 M2

Table 2. Plasmid profiles of Samonella typhimurium

isolates
T _ Fig 1. Plasmid profiles of Salmonella spp isolated from
_ Strain Plasmid _ profile poultry MI1: & Hind III, M2: Supercoiled
92-1429 120kb 94kb 8.1kb DNA maker, 1, 7, 2: S typhimurim, 12, 11, 10,
93.216 94kb 6, 15,9, 8, 17: S pullorum, 5, 16, 13: S gal-
linarum
93-712 6.0kb 3.0kb
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Table 3. Plasmid profiles of Samonella pullorum iso-

lates
Strain Plasmid profile
1292-1171  85kb 8.1kb 4.0kb 3.0kb 2.3kb
1192-1214  85kb 8.1kb 4.0kb 2.3kb
1093-120 85kb 8.1kb 4.0kb 2.3kb
6 93-123 85kb 8.1kb 4.0kb 2.3kb
3 93-309 85kb 8.1kb 4.0kb 2.3kb
15 93-384 85kb 8.1kb 4.0kb 2.3kb
993-414 85kb 8.1kb 4.0kb 2.3kb
8 93-526 85kb 8.1kb 4.0kb 2.3kb

17 93-1410  85kb 8.1kb 4.0kb 2.3kb

Table 4. Plasmid profiles of Samonella gallinarum iso-

lates
Strain Plasmid profile
92-1153 85kb
93-1245 85kb  4.0kb  2.3kb
93-1320 85kb 4.0kb  2.3kb

o &

AFHAY AlFEdSel Ak A4HQ Aol
dutFo 2 P, BEY, FANA 45 Al
735 phage® Sol 7|27} 5l o1}, 19801 thol] Fof
AmiA 2t o] Bfdtal gl plasmid®] Alga s A
2loll oJ3t B2le) ofAH-g Q] ool H-Es}= ol
7 Soluha 9leh. B3] Salmonellads Foll th2t o]}t
A -3 GushA| o] FoiA| 3L glrk. O'bien et al®&
At w) 2550 S typhimurium © Z5FE] 100, 9.2, 2.
4Kb 9] 77} FUR plasmid F Felghe s At
FETY Aspe4dE AARE vl 913, Helmuth et
e AlAl ojelFvlollA Eels Salmonellads <)
7742 "Rl el dEAEe Fetslr] Sl
plasmid profile-S 43} S typhimurium-2 60Md, S
enteritidiss= 37Md, S dubling 56Md, S cholerae suis
¥ 30Md9] plasmidE ZFEH O Z 7FRA 1 Q58 9l
sl Y, F7lollAi= plasmid o] xtel7t Q&

& Bt

SelveollA 2] 572 A4 9 £ ¥ FollA] EAt
gko] 1.0-90Md, plasmid =7} 1-470-& K1k v} 9l
3,6k 2R u)l By 9l ed2F S S yphimurium
var copenhagenl 66 2] plasmid ¥-F-438-2 =4 o
plasmid =7} 47 2L 570o]glar, EAeko] 3.2-60Md
olglen, 60Md plasmidE FEH o2 Hfsli Q-8
Hasigick 2] 5% 19840d3E] 19874742 i+, 73
B AGAA] A a & el Sabmonellad 871 €A
3, 9850l thsle] plasmidE F43%F 23} plasmid~=
1-3700]9d 1, EAE 0.8-70Mdo 2 o) Aol
A} YAZS Harsigict

V2 -l Salmonellad; ¢, 5 S typhimurium 457,
S pullorum 95, S gallinarum 35, S enteritidis 1550]]
thate] plasmid profile ZARE A3k 2.3Kb-12Kb
plasmid & s} = vl 73R, SP SGel 7}A A
A g2 8.1Kbe) plasmidE 7FA 3 Qle] o] 7}
Skt ST 73 & ¥, SES 5, SPF 932
plasmid& H8] 742 QAekkeh. Aol AL F
Fo) 57} A9lem e Aoi7k, HelFnhel ol % oot
el Heelal fdstos, B F4) Shuis vt
2 Aofol) vtk 247} a.gec.

Schroeder et ale] Salmonella®] 8484 WA= A<
ol B8 A2 A plasmidE FEL o) % 7+ 44|
£9 WA H21%) plasmidel] B8 - AFI} 4238
9 e}. Anderson™- S typhimurium phage type 1792
ampicillin, tetracycline, sulphonamides®} tri-
methoprimol] tgt WA A5 -8 ampicillini} tetra-
cyclinewfAl o] 60Md plasmid®} #ajo] Q188 744
E colig transformationA)Z] 2. &3] ZwHa}gd o, sul-
phonamides®} trimethoprimel] thdb Wj4] L 22 8.
7Md, 52Md, 2.1Md#} o] gl Ao Hwsl)

c}. B A¥elA &= ampicillin, gentamycin, tetracycline,

penicillin, chloramphenicol, rifampicin, streptomycin )
sulfamethazine 5 8702] ¢kAlE A-gsto] A& =A}F
st =dll, =% penicillin, chloramphenicol, rifampicin,
streptomycin, sulfamethazineol] WA XHgler, S
typhimurium%Z 5 57} ampicilling} tetracyclined]
B A4S 7FA A )9l ar, 3 7<= ampicillined] o
3 WAS 7 A A, S gallinarumZ 3 FF=
tetracyclineol] Tk A& 71A| 2 Qi)

Terakado et al*#} Chikami et al>2 S dublin®] 75kb
plasmid, Nakamura ct al*& S enteritidis®] 54Kb

plasimd, Barrow ct al*& S pullorum®} S gallinarum$)
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85kb plasmid7} WA FHo] UFE o,
Anderson™2 S typhimurium phage type 1792] &3
WA 2 plasmid profile#e] Aol Fall B 319}
1, Whiley et a2 S typhimuriumol| A restriction 3
modification system®} #& 3 plasmidol] 2]3F phage
type] A B vl 71E6l W AJE THYH
plasmid profile, 4 plasmid®] A|gHHA Aol o
B9 ofate) 4% d34dE vz, 7 plasmid?]
Arga 19 AEH 7158 wele AT i el
Al A#P=] 5 Aok

B A9-E olej3t g A7t & AR A
AP, ¥ 5 plasmid®] AgELE Hel§F 37
AE9) A o154 @ B A7 2
plsmide] B4¢ F9Y Wt g Aoz Azd
=y

4 £

Salmonellass FF plasmidZ 7FA 3 & ZE He
ZF71 943 Fo] e & plasmidE 7HA 2 AU
£uy, 9|9 Wael= @8 S pullorumPelFE S
typhimurium7} 7YA 2 0= 8.1kbe] plasmid & 7Fx| 3L
o] S gallinaruma= Xpol & Bt

178 3 7Vv3 BeldF S typhimuriume 5 45,
S pullorume & FF= plasmidE 7EA 3 A 9%k
o}.
o g Fu) SPEeIFlA WA 8.1Kbe} WA
7 plasmid®] restriction enzyme assay ¥ 7} plasmid
oll thdt characterizationol] 3k A¥ o] o|Fo]# o} &
Reg Azhec}.
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