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Abstract

Two hundred and eighty-six strains of Salmonella species were isolated from the twelve
provincial institutes of health and 19 general hospitals of urban and rural areas in Korea from
January to December in 1986. The antimicrobial susceptibility test of these cultures was done
by the method of agar diluton.

The resistance frequency of Salmonella cultures was 29.7%. Among these resistant cultures,
the most provalent resistance pattern of Salmonella was ampicillin, carbenicillin, chloramp-
henicol, tetracycline, streptomyein, and its resistance frequency was 15%.

In plasmid profile of resistance strains, average number of plasmid harboring in Salmonella
was 1-4 and molecular weight of plasmid ranged 1.6 to 70 megadalton (Md.). Plasmid pattern
of strains isolated from Seoul and Kang-won showed the same or similar profiles. Plasmid
pattern was identical in the same resistance pattern.
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Table 1. Solvent and diluents for stock solutions of
antimicrobial agents
AnX;E;EgOblal Solvent Diluent
Amikacin Water water
Ampicillin Phosphate buffer Phosphate buffer
pH 8.0, 0.1M pH 8.0, 0.1M
Carbenicillin wWater Water
Cephalothin Phosphate buffer Water
' PH 6.0, 0.1M
Chloramphenicol Ethanol Water
Gentamicin Phosphate buffer Water
pH 8.0, 0.1M
Kanamycin Phosphate buffer Water
pH 8.0, 0.1M
Nalidixic acid NAOH IN Water
Streptomycin Water Water
Tetracycline Water Water
Tobramycin Phosphate buffer Phosphate buffer
pH 8.0, 0,1M pH 8.0, 0.1M
Sulfonamides 1/2 volum hot Water
water and minimal
amount of 2.5M
Trimethoprim NAOH to dissolve Water

0.05N latic or
hydrochloric acid,

10 % of final volume

(may require heat)

Table 2. Range of MIC(ud/mt) for

standard strains

Table 8, Criteria of resistant strains

expressed by MIC(ud/nt)

Antimicrobial S.aureus E. coli Antimicrobials Resistant
ATOCZ13  ATOC2592 Amikacin >16
Amikacin 1.0 -4.0 0.5 -4,0 ampicillin V16
Ampicillin 0.25-1.0 2.0 -8.0 Carbenicillin >128
Carbenicillin 2.0 -8.0 4.0 -1.6 :
: . . haloth
Cephalothin 0.12-0.5 4.0 -1.6 Cephalot ln. 216
Chloramphenicol 2.0 -8.0 2.0 -8.0 Chlora@phenlcol >16
Gentamicin 0.25-1.0 0.25-1.0 Gentamicin >8
Kanamycin 1.0 -4.0 1.0 -4.0 Kanamycin >32
Nalidixic acid  --- 1.0 4.0 Nalidixic acid >16
Tevracycline L0 1ot <
cin -1.0 - .
; . . : . Tobramycin
Trimethoprim/ <¢0.5/9.5 <0.5-9.5 oF Y . ’8
Sulfamethoxazole Trimethoprim/
(1/19) Sulfamethoxazole(1/19) >2/38
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ztz} Figure 1,2, 3,42 59 2t} 9¥
EIXgAE 5804 79 AololA o] #
A Reon 9o 50F (17.5% ) = 7F%
wol B HAT. A¥ EXoAME dAel
1195 (41.6 % ) 2 94 823 (28.7 % )&t
Fo] B HUT dHE BEXAAME 1A
X 60A A mE BEz Eelso

gA4s8 A¥A = Table 49 oy
Salmonella typhimuriumo] 925 (32.2 % )
2 7P @ol 3R,
F(15.7%) , S. enteritidis 415 (14.3%),
S. paratyphi-B 27F (9.4%) «o 2 EIy
ATk

Sero-group ¥ 2 Al ¥
158 F& 55.2 %& X5t 71 geo] £
gom, A groupo] 45F (15.7%), C
groupo] 225 (7.7 % ), D groupo} 43 F
(15% ), E groupo] 145 (4,9%),G group
o] 35 (1.2%) ¥ K groupo] 15 (0.3%)
2 2eEHAL

S . paratyphi -A 45

B group ©]

L, SHEH M dAL

FFA #+A dAre] A3 Table 59
AAE wpe} zro] Ak, Cp, Gm, Naojrl: 286
F 2571 g5 oz vEigch vl Teol
oA 805 (28%) 7t HA& B 7HF &L
AN =S YeEbdod, Sm 65F (22.7%),
Am 543 (18.8%), Cb 543 (18.8%), Cm
515 (17.8%), Km 75 (2.4%), Ts 25
(0.7%), 2 Tb 15 (0.3%)7} WA=
(S0 a2

7t @Al WA #5E Table 6914
o} o] F7pA ol 4ke] F#EAl WAZ L 7HA
v @57t F 857 (29.7%) 2 YEETE 1

Aol WAQ FFE 23F (ALY #F
2865 WHHl %: 8% ) [WMAY &+ 8 T
WHl % 27 %12 dehgton], 2a0] WA
A FFN TF(2.4%) [(8.2% ], 4 A
Aol #FE 5F(1.8%) (5.9%], 5 Al
WA 77 445 (15.4% ) [51.8%], 6
Aol WA FFE 55 (1.8%), [5.9%],
7A WAEFE 15(0.3%)[1.2%]12 e
Y 5A) WAd #F7F M Bden o
ZolX = AmCbCmSmTc o] FA] WAS Ho|
= 57 8FE 7 2dh

Sero-group® WA EEE B group 9|
76 F (26.6%) [89.4%12 7I4 E}tn C
groupo] 7% (2.4%) [8.2%]1%, D& E
groupo] 15 (0.3%)[1.2%]1= ZZt e
stk

HRY WAL S, typhimurium©] 66 T
(23.1%) [77.6%1, S. paratyphi-B7} T F
(2.4%) [8.2%], S.muenchen©] 65(2,1%),
[7.1%]1, S. stanley 7} 25 (0.7%)[2.4%],
S. derby, S. newport, S, enteritidis, S, sen-
ftenberg 7V Zk2t 15 (1,2%) [0.3%12
Ebxi o} (Table 7).,

ct. ©eholl 28 uEE

Table 83 #Zo] thgg WA sfdolA A
o] MEEHUh =X o]l Aol AmCb-
cmsmTc o] 5 Ao FANALL Z2e 21 Fd
ME E coli MLI410] WAl AEEES &
detdth 2y Teo] WA 1459} SmTc
ol Al 75 WAS AE3tA X
Y-S Ag B Aoz #E JAG TS
Ael 3led plasmid DNA & Eg]sle] plasmid
7ZF dgd e gt
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Table 4. Number of culture and serover of Salmonella species
isolated in 1986,
Sere- erovar  SOMIC(0)  Hlagella®) gntigen No.of stmains
A paratyphi - A 1,2, 12 a [1, 5] 45 (15.7)
subtotal = 45 (15.7)
B agona 4,12 £, 9,s - 7(2.4)
B bredeney 1, 4, 12, 27 1, v 1,7 2(0.7)
B derby 1, 4, [5], 12 £,9 (1, 2] 3(1.0)
B heidelberg T,4,[5],_1_2 r 1,2 6(2.1)
B paratyphi -B 1, 4, [57, 12 b 1,2 27 ( 9.4)
B saint paul 1, 4, [5], 12 e, h 1, 2 1( 0.3)
B schwarzengrund 1, 4,12, 27 a 1,7 12 ( 4.2)
B stanley l_,4, [5],_12, 27 r 1,2 8( 2.8)
B typhimuriuw T1,4,05], 12 i 1,2 92 (32.2)
subtotal = 158 (55.2)
cl braenderup 6,7, 14 e, h e, n, z15 1(0.3)
cl infantis 6,7, 14 r 1,5 8( 2.8)
cl larochelle 6,7 e, h 1,2 1(0.3)
Cci oranienburg 6,7 m, t - 1(0.3)
cl tennessee 6,7, 14 229 (1, 2,7] 2(0.7)
Cc2 muenchen 6, 8 d 1,2 7( 2.4)
c2 new port 6, 8 e h 1, 2 2(0.7)
subtotal 22 (7.7)
D1 dublin 1, 9, 12, [vi] g,p - 2(0.7)
D1 enteritidis 1,9, 12 g, m [1, 7] 41 (14.3)
subtotal = 43 (15.0)
El london 3, 10 1, v 1,6 5( 1.7)
E2 newington 3,15 e, h 1,6 1(0.3)
E4 senf tenberg 1, E,_ 19 g,[s], t - 8( 2.8)
subtotal 14 ( 4.9)
G2 havana 1, 13, 23 f,g,[s] - 1(0.3)
G2 kedougou 1, 13, 23 i 1, w 2(0.7)
subtotal 3(1.2)
K cerro 6, 14, 18 z4,223 [1, 5] 1(0.3)
Total = 286

1) An underscore beneath the designation for an O antigen indicates

that the bacterial strain has been lysogenized,

2) Brackets [ ] indicate that the antigen may be absent,
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Table 5. Drug susceptibility pattern of Salmonella cultures(1986)
*
Wew s 14 2 1 2 4 8 16 32 64 18 256 256¢
AK No,k @ 2 18 68 173 5 .
% e 7.7 6.3 238 605 L7
Cugp i) 7.7 14,0 378 983 100
AM No, 4 15 I3 78. 4 54
% 14 52 48 274 14 18.8
Cu% 1.4 6.6 524 798 80.1 100
CB No, 2 97 61 39 27 6 54
% 0.7 339 2.3 137 95 2.1 18.8
Cu% 0.7 346 559 69.6 79.1 8.2 100
CM No, 1 40 1% 4
% 0.3 140 66,4 1.4
Cu% 0.3 14.3 8.8 822
CP No, 2 16l 56 47
% 7.7 56.3 19.6 16.4
Cu% 7.7 640 836 100
GM No 4 30 15 15 119 3
% 14 105 5.2 40.3 416 1.0
Cu% 1.4 119 17.1 574 99.0 100
Km No, 3 33 2% 162 55 7
% 1.0 1.5 9.2 5.6 19.2 2.4
Cu% 10 12,5 217 7.3 9.5 100
NA No. 1 48 37
% 0.3 86.7 13.0
Cu % 0.3 87.0 100
SM No 16 73 1% 6 1 1 63
% 56 2.5 44,1 21 03 0.3 22.1
Cu % 56 31.1 75.2 T3 7.6 77.9 100
TB No, 29 40 173 42 1 1
% 101 14.0 605 U4 0.3 0.3
Cu % 10.1  24.1 84,6 994 997 100
Tc No, g 155 42 1 18 59 2
% 3.1 543 147 0.3 63 2.6 0.7
Cu % 3.1 574 T2.1 724 W7 9.3 100
TS No. 1 74 90 42 77 2
% 0.3 259 315 4.7 269 0.7
Cu % 0.3 262 577 72,4 993 10
Total number of strains is 286 .
(*); g /mf (**);Number of strains, (x#x); %, (#s4x) ; Cumulative

BK(Amikacin)
CP(Cephalothin)
SM(Streptomycin

!

AM(Ampicillin), cB(Carbenici
GM({Gentamicin)
j, TB(Tobramycin

KM(Kanamycin)
), TC(Tetracyc

1lin), CM(Chlorampheni
, NA(Nalidixic acid),
line), TS(Co-trimoxazole),

%o
éénicol),
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Table 6, Drug resistance pattern of Salmonella culturess(1986)

No, of drugs No, of strains

Multiply Resistant to R-pattern (%%) [*%%]
Tc 19 (22.4) [ 6.6]

1
Sm 4 (4.7 [ 1.4]
subtotal 23 (27.0) [ 8.0]
2 SmTc 7(8.2) [24]
subtotal 7(8.2) [24]
‘ AmCbSmTc 4 (4.7) [ 1.4]

4
CmKmSmTc 1 (1.2) [0.3]
subtotal 5 (59 [1.8]
AmCbCmKmT ¢ 1 (1.2) [0.3]

5
AmCbCmSmTc 43 (50.6) [15.0]
subtotal 44 (51.8) [15.4]
AmCbCmEKmSmTC 4 (4.7) [ 1.47

6
AmCbCmSmTcTs 1 (1.2) [0.3]
subtotal 5 (5.9 [1.8]
7 AmCbCmKmSmTbTs 1(1.2) [ 0.3]
TOTAL 85 (100 ) [29.7]

{(*% ) : Percentage of 85 resistant strains
[**9% ):Percentage of total 286 strains
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Table T. Drug resistance pattern of Salmonella serovar
isolated in 1986

dSero~ Resistance No K6 of Percentage
group Serovar pattern strains % W
B derby T 1 1.2 0.3
stanley Sm 2 2.4 0.7
paratyphi-B SmTc 6 7.1 2.1
AmCbCmSmTc 1 1.2 0.3
typhimyium Sm 1 1.2 0.3
Tc 17 20.0 5.9
SmTc 1 1.2 0.3
AmCbSmTc 4 4.7 14
AmCbCmSmTc 41 48.2 14.3
AmCbCmSmTcTs 1 1.2 0.3
AmCbCmKmSmTbTs 1 1.2 0.2
subtotal 76 89.4 26.2
Cc2 newport AmCbCmKmTc 1 1.2 0.3
muenchen CmKmSmTc 1 1.2 0.3
AmCbCmSmTc 1 1.2 0.3
AmCbCmKmSmTc 4 4.7 1.4
subtotal 7 8.2 2.4
D1 enteritidis Tc 1 1.2 0.3
E4 senftenberg Sm 1 1.2 0.3
Total 85 100 29.7

* Percentage of 85 resistant strains
*% Percentage of total 286 strains

Table 8., Drug resistance pattern and transferable drug resistance of Salmonella
strains isolated in 1986

Resistance No, of Resistance pattern
pattern serovar strains transferred

AmCbCmKmSmTbTs typhimur i um 1 AmCbCmKmSmTbTs

AmCbCmSmTCcTs typhimurium AmCbCmSmTcTs

AmCbCmSmTc typhimurium 12 AmCbCmSmTc

AmCbSmTc typhimurtum 4 AmCbSmTc

Sm stanley 1 Sm

Total 19
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Table 9. Plasmid and drug resistance patterns of Salmonella isolated
from various area
Drug No, of Mass of No, of
resistance Serovar Area strains plasmids(Md,) plasmids
Tc typhlmurium chung-nam 14 42,3, 2.4, 2.2 3
enteritidis seoul 1 48 1
typhlmurium seoul 1 48 1
derby Kyong-nam 1 48 1
Sm typhlmurium seoul . 1 48 1
stanley kang-won 1 37, 5 2
stanley cheon-nam 1 13, 4.7, 3.4 3
senftenberg kang-won 1 3.4 1
SmTc typhimurium seoul 1 5.8, 3.5, 2.4, 1.8 4
paratyphi - B seoul 6 5.8, 3.5, 2.4, 1.8 4
‘AmCbSmTc typhimurium kang-won 4 48, 6.2, 2.3 3
AmKmSmTc muenchen kang-won 1 49, 5 2
CmCbCmSmTc typhimurium seoul 15 57 1
typhimurium seoul 2 57, 2 2
typhimurivm kang-won 0 53 1
typhimurium kang-won 1 53, 40 2
muenchen kang-won 1 53, 2, 5 3
typhimurium kang-won 1 48 1
paratyphi -B kyong-gi 1 40, 1.6 2
typhimur i um kyong-gi 9 40 1
typhimurium kyong-gi 3 37, 2.4, 2.1 3
AmCbCmKmSmTC muenchen kaong-won 2 49, 5, 2.9, 2.2 4
muenchen kaong-won 1 49, 5, 2.2 3
muenchen kyong-gi 1 40, 4.7, 2.1 3
AmCbCmSmTcTs typhimurium kyong-nam 1 48 1
AmCbCmKmSmTbTs t yphimur ium kang-won 1 70 1
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2f, Plasmid DNA &2|

Table 9o AAJE nuiel go] WA 85
o7 AAH o2 WA dl7fe) plasmid
E Mz den, 2 371+ 1,694 70
megadalton(Md,) Ato]e] UAAL}.

MEollAM EEls 1 AmCbCmSmTc o] A&
7WA= S, typhimurium ] 739 57Md, 9]
plasmid & 7} Ugloy 2 FFhA 2
Md, 9] plasmid & sh o 7lxzm YYot
(Figure 6).

123 6 7 1011121314 15161718

Fig.6, Plasmid profile of Salmonella typhimurium
isolated in Seaul(0.7% horizontal
agarose gel electrophoresis, 60 mA, and
180min, electrophoresis),

Lysate were prepared by the method
of Kado and Liu, 1-10, and 12-18 : Sal-
monella typhimurium(AmCbCmSmTc)
11: E. coli strain which carries 8
plasmid of known molecular weight,

S E2Hx Teo] WA S 7HA &=
S. typhimurium ] M= RE TF7}
42,3, 2.4, 2.2Md 2] plasmidAj/|&

I AU} (Figure 7),

3427 WS FYwe Wugde plasnid
¥2) A7 Fig.g3} 9of vpehd upst zo]
FoFe] plasmid% 42-57Md, ¢ plasmid
7 AEEAES B 7 Uk

Fig, 7. Plasmid profile of Salmonella typhim
urium isolated in Chung-nam (0.7 %
horizontal! agarose gel electrophoresis,
60 mA, and 180min, electrophoresis).
Lysate were prepared by the method
of Kado and Liu, 1-8,and 10-15:
Salmonella typhimurium(Tc) 9 : E.
coli strain which carries 8 plasmid
of known molecular weight,
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12345678 91011121314151617181920

L i e i ke e sl A AW R

Fig.8.

Plasmid profile of Salmonella strains
and their transconjugant E. coli,
(0.7% horizontal agarose gel electro-
phoresis, 60 mA, and 180 min, electro-
phore5|s)

Lysate were prepared by the method
of Kado and Liu,

Lane Strains R-pattern
1,3,5, typhimurium AmCbCmSmTc
7,9 T
2:4,6, transconiugant of
8,1 E, coli lane ],
3,5,7, tl) s’traln
1 éo ML
12 E c011 V 517
13,15, typhimurium AmCbCmSmTcC

14,16, transconjugant of
18,20 E. coli Tare 13,
15,17,19 strain

1234567891001 12131415161718

Fig.9. Plasmid profile of Salmonella strains

and their transconjugant E, coli,
(0.7% horizontal agarose gel electro-
phoresis, 60 mA, and 180min, electro~
phoresis).

Lysate were prepared by the method of
Kado and Liu.

Lane Strains R-pattern
1,3 typhimurium. AmCbCmSmTc
2,4 ransconjugant of

E,  coli lane ],

3 strain

5 stanle Sm
6 transconjugant of
E coli lane 5

strain
719, typhimurium AmCbSmTc
1 yp -
8,10, transconjugant of
12 E. coli Tane 7,
%11 lfraé.n
13 B co i 12
ML 1410
14 E coh V 517
15,17 typhimurium %meCmSmTc
s
16,18 transconjugant of
E, coli lane
15.17 strain
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V. 1 #

Salmonella & ¥ F3t 7
3 A ES AN E A4S 73519
wa SAgA ] whde] wet A g Ast

FAdl dovt, el e oA e F

HE A4S dau dx, AMAE dA W
3] WA sln slow, 53] 4 FH Fuy
2 WAty itk (Hess, 1986a; 15
, 1987).
A E 9 ol 59 BES A" FB
ojluf A F Az A el 5o wel 7t
v A e mel o HA H=rt =24 ye
g Aok (ol EAdE, 1984). HA Levat
ol Salmonelle 7¥F2 52 &L By ol
i) FE 2ZAq o[tk (o] AEf 9} o] FF,
1981). HFAE (1970) 2 19679 H-El
1969 @714 A BAE-E 539 Salmo-
st = FEH Zxe nf
2] A7} ”*AJ:E} & Ha EHE ol
Hsleta] A 84S (1987) 9 HIsldE 1970
dof &t %‘—Ei‘f S.typhi o] FE I &
o Bl @3 E o Selmonella B-8) 57} Z=7)
2, 2 FINME BF I DT &
st Aol oAk 2¥F 19843 %H
= B9 EEF7F ¢ Zolzm, 1986
e B EEF7F Dte] 9ufel] o=
ot & HAYPAx Bto] 158 F (55.2%),
Aol 455 (15,7%), Dol 43F(15%)
225 (7.7%) €22 Bo] Bo

71kl ) Al el

rxr

lo (%

ol

nella #5& 4

ot
Rl
3o

2" Flo g Yehygo)
gdaAe AdA 2ol 283t F& AbEA
FIAH Y ¥r&& 24 AlZlth Penicillin A

¥ (penicillin G, ampicillin, carbe-

nicillin, methicillin ¥ ) 3} cepha -
losporinAlg e Alxg TA48 J4 stz
24 Aldg APEAI7]M  sulphonamide #1Q
2 dihydrofolate o] Ao = 938 FHA9l
dihydropteroate synthetased] A=A &
o= gt T WKE AAQAZT. Te-
tracyclin Alg ¥} aminoglycoside 492
AR ABH 88 F 2ud FHL A3
slm2x AF¢ AEAZIG (Davies and
Smith, 1978 ;Hardy, 1981), & |
AL SHEA S Y9 7)1 FS T8 sle] NS
(Thornsberry et al  1983) oAl 3 s}
A desel Agsiglt

A AE Qe Ex sl o
A} 2] DNA ¢ xt2 double strand cir -

Plasmid &=

cular formo g Exj&l, A 2 FF
£52 Aol #A3stz plasmid, Z+F &4
A Atell o 5l plasmid, antibacterial
protein §A o] o st
oo HYdd #osts plasmid Fo| ot
(Hardy, 1981). 334 W/dol &&=
plasmid & R-plasmid 2tz st 19500
ABoA Shigellaz HE Hxz=z Bud
% Be AF7} o) FolA %o} (Watanabe,

1963 ; Davies and Smith, 1978 ; Farrar,
1983). R-plasmido] o WAV Hol=

penicillin A ¥ 3} cephalospolin A g
ol Hsled= B-lactamase & Q23] S-
lactam ring S 7}2s] ez WAL
el ™, tetracycline A ge] thdldE=
Axdel FH5E AL W
noglycoside A @ol tldld s A X1 29
FrE JASo2M g & et} (Be-

nveniste and Davies. 1973 ; Davies

plasmid 2 A

e o =4, ami-
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and smith, 1978 ; Hardy, 1981).

2 A8 744 FAl23 aminoglyco-
side A €¢l amikacin, gentamicin %
kanamycin 2 100% #ZsAdolAv @ Hl
o WA (Km 2,4%) & HElTh =%
cephalothin(100%), nalidixic acid
(100%) % co-trimoxazole(99,3%)
ME g Z44S Uebilth widel] peni-
cillinA|9g9l ampicillin(18.8%)
carbenicillin(18.8%)< thd =& U4
€ YeEdth, & tetracycline( 28%),
chlorampenicol(17.8%) ¥ ‘strepto-
mycin(22.7 %) A E ¥ WA YeERICH
Aej 35 (1984) & 1983 &= Held & 8
3o Saimonella|4} Cp(0.7%), Cm
(1.4%), Km(0.7%), Na(0.7%), Sm(4,3%)
2 Tc(9.9%) 9 U EFE Busiiay,
Bads (1987) 2 19843 welg BTl
A Am, Cm g Tco] HAE Bole IFF7t
gdttn BostHoh =3 Feishs (1986b)
2 19853 = EEE B 3P 173 Fol
A Am, Cb, Cm, Km, Sm % TcolA] ztz}
4.6,5.1, 4.6, 4.6, 4.6 2 10.9%< A
& Buse 2 A4 E Am, Cb, (n,
Km, Sm 2 TcolA ztz} 188, 18.8, 185,
2.4, 22,7 2 27.9%=% JEt HHS T
(1984, 1986b) o H1 Holes ti A4
1237921

Ao Ang F&ste] B Am, Cb, Cm,
Km, Sm @ Tco] WA #F9 W=7t &
A Eoln A€ Al lew, HE
1% 071 sy 74 gAA a5 A
Salmonella AN = THFA] WAAY 7H5A
B &g At ole FA =9 oldH

to rlo

(1986) 2 ol-F-AF (1987) o HmojA Hof
A= T SAINAQY Skigellad T2
Be Wy NEe FESA e A 2o,

ot H&e] R-plasmid = RTF(resistance
transfer factor) $} resistance deter-
minant factor ¥ FE o2 FEEHMD RIF
= EAo] odsly resistance determi-
nant factor & @dAle] WAl Ttk
RTF & HAggoax e ofstd o& Al
To2 Hgo] 7beg plasmid & conjuga-
tive plasmidzlz o} (Hardy, 1981),
Ochiai % (1959) o 9&l) Shigellia &} E.coli
Abolel A W4 Mgl BuE F Fuf <A
ge A7} ol Fold o (AEslg 4HE,
1979 ; ol +3 5, 1987 ; Brunner et al_,
1983 ; Farrar, 1983),

B AFME 1A25EH 79 olz77t

A ohFe g =M Wde] A HAUL

o, ol HH3ts (1986b), T4t o=
(1986) 2 Nakamura 5 (1986) & 19} &
A} 8l ). Transconjugant E, coli o}
plasmid & ¥ 3t £ A3 FoqT9 pl-
asmid7t A2 HUee FAY & AT

2 <%

19861 19 XE 129 Aleld] AF Al-E
BAATA 2 F23Y HAdo2RY 43
Ba $-E Saelmonella T 286 T ¥
T2 ot AT 4, oA
ZA}, plasmid DNAE2] 2 H) &&
B AEL ANEA g3 22 dHE
ARk

1. 2889 #=& sero-groupd = KBy

e
Ed ]
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B groupo] 158 5 (55.2%) 2 7I¢ ¥ ¥
253, A groupo] 455 (15.7%), DI
groupo] 43 5 (15%), Cl,
225 (7.7%) 59 ¢o2 {8l H Ut} sero-
var¥ Xal4= Salmonella typhimurium O]
92 % (32.2%) 2 7}d Bol #2HAX
paratyphi -A 45 F (15.7%), S. enteritidis
415 (14.3%), S. paratyphi -B 277(9.4%)
59 ¢oz pyHY, ¥ @ry 99 ¥
g Hd 99 (17.5%), 54 (16%), 6¢€
(14.7%), 79 (10.5%), 84 10¥(7.3%
5o o HeElEen 5944 109 A
olo] 73.4%2 21057} #IHAU £
Fo) NGy BEE 29 (29.7%) , (27,6%),
22 (l4.3%) so s #AIUL, AE 22X
oM E FAel 41.6%= A4 (28.6%) Al
B @o] RElEeon, |y EHEXE
LA A 60 Ml 7HR] ai=A] VERRC

2. oA ZdeA dAAME 1A o 4de]
Aol IS Ul 571 865(29.7%)
2 vehgth 7 giAd AT TF e tetr-
acyclineo]d 805 (28%) 7F WAS w4
7V % yAdE vePR e, streptomycin
65 7 (22.7%), ampicillin, carbenicillin

C2 group ©]

54 5 (18.8 %), chloramphenicol 515%(17.8%),

kanamycin 73 (2.4%), co-trimaxazole
2% (0.7%), tobramycin 13 (0.3% ) &2
vebskth, =8 1AWAd T 8%, 24 W
Aol 2.4%, 4x WAl 1.8%, 54 W
ditol 15.4%, 64 HAdwdol 1.8%, 74

WA ael 0.3%2 Yetgon, 0 SAME
AmCbCmSmTc o FA] WAL #F7F 15 %=
74 o] YEbgtch. Sero-group'd WA &
4e B groupolAl 26.2%2 7HF B

C2 group(2.4%), D1, E4 group(0.3%)
2 et

3. Agel g HAAG A3 1AA 7
A 7R ohFg AN EANA WA gl dof

om, WAHES AgA R-plasmidd] ¢
g Aot

4. Plasmid DNA B3 AT WAFE A
H oA gl Hizje] plasmid & 7} 3
AReH, 2 EAFE 1.6°14 70 mega-
daltonAfolel] Ut #2 =i &
TFEFT WAL 22 o7
Fee FABIE T H ol s MgE pla-
smid o] a8 42-57 megadalton o]
Ak

£2] plasmid

=k

h =

ki
M
ﬁgh
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nelle T3 1 FAA A & 4, 2
Eeojuiz), 28:1-6.

2, A4, =971, {3149 (1970) : =it
oM Belg dmdealie] SAC w3 En
(1967-1969), IHEAYR, 7:115-
121.

3. ARlE, ol f3, 259 (1983) : 1982
o] g TR oA BEAFH Saelmonellad]
gaA Ted, oigstgay alE A, 1
95-101.

4, &FE, FAZ, dIE, daNd, orgd
ngE, AQF (1971) ( AFFE AIH
% Salmonella T49) 22 FH &
AT, FTHRAYR, 8:49-54,

23, A7, olud, st (1984):
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