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Distribution of antimicrobial resistances and properties of
R-plasmids in E coli isolated from pigs
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(Received Aug 8, 1994)

Abstract : E coli strains isolated from pigs were investigated with respect to antimicrobial resistances and pre-
valence of R-plasmids. Also determined were properties of R-plasmids by plasmid conjugation, curing and southern
hybridization using gene probes. All of 400 E coli strains were resistant to CL and SU, and 0.3% to 96.8% of the
strains were resistant to most antimicrobials such as TC, PG, AM, SM, CP, GM, EM, NM, ectc, while all strains
were sensitive to AK. All strains were also multiply resistant to three to twelve antimicrobials. The resistances to PG,
SM, TC, AM, CP, SU and ST were transferable and supposcd to be mediated by R-plasmids which were oppor-
tunistic for transposition into chromosome.

Plasmids bigger in size than chromosomal DNA were considered as R-plasmids and most plasmids in small size
({4Kb) proved as cryptic plasmids or nonconjugative R-plasmids. In a strain(No 99), AM resistant property was det-
ermined from both chromosomal DNA and R-plasmid DNA which is bigger in size than chromosome.

Key words : E coli, antimicrobial resistances, R-plasmids, DNA-DNA hybridization, conjugation
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SA A YA WA Fol 7ERE R-plasmid DNAS] 4
& S5 vIE% g A WATAL BAAAEE
o] " g3}c}. Schwarz$} BlobelS AZEA T3]0 o]
$iel S =Re] ey Staphylococcus  hyicusollA]
tetracycline4 R-plasmid7} 4.55Kbz}ar 31} =3k
o)l 5 49} AIY F-l Pasteurella haemolytica ol A 2.
8Md9] f-lactamase plasmid7} ampicillin, carbenicillin,
penicillin 9 ticarcillinWjAd-2 Zjuigicha s}, A<t
AP Staphylococcus aureusollA] penicillin, erythromy-
cin @ streptomycint]Adol] #sledE 36Md 2 47Md
2] R-plasmid®} chloramphenicollld & 7 A& 2.
OMd =7]¢] R-phsmid& E3sigich. 8 8 52
HAFN A 63.2-79.8Md F7)2] R-plasmidEo]
chloramphenicol, tetracycline, streptomycin, sul-
famethoxazole, ampicillin, kanamycin, cephalothin, tri-
methoprim, penicillin, gentamicin g cefamandole %2}
Aol gt A S Jeb ik B s gie.

ol9jzto] 2ol Rplasmids] RAAEEHH A4fol
T glou, ofelie] Al FFANAL B
efgh R-plasmid®] SAloll #ak g2 A7t Way A
Aolct. B Aol & A W7 25 A
ol that WA BG4l I R-plasmid DNAS] 2AA45
1H Ade 243 WAT S8l i A9
718285 dEtaz} A =33t

Mz 3y

T2 9 B3 - 19929 3YEE] €A eld A

Table 1. Drugs used for antimicrobial susceptibility test

AFtae 3 EAA AE 4759 AE 2315
ZHE] AR EHE FHHoE AHsie] T A
52 A8t BHANEE MacConkey agarull:z]o|
Eubsto] 37TCollA 24417 9t vkt oS nutrient
Hha- sz ol RESA B} Bl de
A 9% AETH AAA 9 GEMAEL Ed-
wards2} Ewing'* 8] Koneman et al'®2] u}ol} u}z} 4l
Alsheict.

Eatd ZeAZAL B2l dAF9] penicillin B
23%9 Al A AR E 24817 fsiod
Steers 0] @A Atlol Foho] GFA A
AAE QARG ASE FEAY BF 2 FEE
Table 13} Zrow WARA Al EE A% d+4E5
9} 7)Fol] w2z,

FA)-g nutrient brothulx]el] HFsle] 37Tell4
24417} sljokgt FoBg BaSO, EFEENS] F5(1X
10%fu/m)E F3gich. o) FNE 7 FA7} T35
o] 9l¥ nutrient agar®} Mueller Hinton agaruljA]oj|
multiple inoculator24] FEslar 37TollA] 24X &
¢ vt dE FE 742 2 ofAllel] oid WA F
o= Bt

SrAUe MEAE - Feldol B3 A4
o] AFA o BE 2AsL7] $slod Lynn} Stanley™)
o] we} ope| H-elFE WARADTFE, ZF Aol
= Ao} nalidixic acidel] S§44A] WAIQ E coli K
12(ML1410)7-& HA2FF2 slo] R4S 4A
ek &, WAADFSH HASEE 2424 smis]
brain heart infusion broth(BHIB)u|R]el]4] 37T, 184]
7¢ Eot Rehulokdl & o]E 5mle] BHIBo| 1:1002.

Drugs Concentrations Drugs Concentrations

(pg/ml) (bg/mb)
Amikacin(AK) 32.0 Kanamycin(KM) 25.0
Ampicillin(AM) 25.0 Moxalactam(MO) 64.0
Carbadox(CD) 25.0 Nalidixic acid(NA) 25.0
Cefazolin(CF) 32.0 Neomycin(NM) 50.0
Cephalexin(CX) 25.0 Pericillin G(PG) 16.0
Cephalothin(CT) 32.0 Rifampicin(RF) 50.0
Chloramphenicol(CP) 25.0 Spectinomycin(ST) 25.0
Clindamycin(CL) 2.0 Streptomycin(SM) 12.5
Colistin(CO) 12.5 sulfamethoxazole(SU) 152.0
Erythromycin(EM) 8.0 Tetracycline(TC) 25.0
Furazolidone(FU) 6.3 Tobramycin(TO) 16.0
Gentamicin(GM) 125
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2 g 4slo] Auksta A5 WAADFE 6X10%
1X10%fu/ml, SADFE 5X10°fu/mlZ =A 3¢
ch. Zt 7 0.5mlE T3 F 37T X B}
afokgl o2 AelFAldg 1:100] FA 348 % 0.
ImlE 7t a-7FAl) AuA)e) 4] 37T, 24417 widst
on, 4 F& thA A dduiRlel] wigsis]
5ol whet WA E S - B skt

Plasmid &al4lH : A4 o] R-plasmidel] 7]9]
3 QLS 248} 93] Bouanchaud et al*9]
Wylof] ale} HAHANA FAAE AL FF,
Z transconjugantsE 422 plasmid £444-E 3
ot ZAFFE 5mle) BHIBuA o)A 37T, 1847+
ZqF Aokt o2 o] FH 0.5mlE ethidium bro-
mide(10ug/ml)7} 247}¥l BHIB|A] 37T, 484)17F &
QF wlFatsiel. o] FH-g nutrient agarsX|ol] bl
%3 F colony INE YEIZ Hled Al AGuiA]
oA MSIRE ZAt] YRANY £UFTE =
A3t

Plasmid DNAS| 22| ¥ H7|¥s : §FANA o
Aol B8 R-plasmid DNAS] A48 =47
9sted Birnboim¥} Doly**?] alkaline lysis¥} g &8
3lo] t}53t o] o] F 2R RE] plasmid DNAE 2
alslc}. 37TollA 18~20417F 51 A&kt 7Y
5ml-§ 13,000pme g 287} fAsiHes of7)d
1ml#2] STE-§<4(0.1M NaCl, 10mM Tris - C1, pH 8.
0, ImM EDTAYE 7hste] 384170 ¥ ch4] 25k
t}. A FAel lysozyme(10mg/ml)o] 715 20p14]
GET®9(50mM glucose, 25mM Tris - C1, pH 8.0,
10mM EDTAYS 713ke] AB-8A7 che 4002
lysis buffer[1% sodium dodecyl sulfate(SDS), 0.2N
NaOHE #7}ste] -20TellA 1027 uhgA1Zc}. of
Zloll 300pl8] 7.5M ammonium acetate-£4(pH 7.8)
£ Jksted -20TolA] 30E~1A1ZF B ¥ESAIT] ok
587 AR s FAIIHA-E HAAH k. Y &
29] isporopanolg 7}t ¥ -20Tell4 2~18417F E<}}F
HhSA1 ek o] A S ¥ 100p] 2M ammoni-
um acetate- 84 (pH 7.8)2 Hrlsted -20TAA 587+
HE3-A17) g fAs R 4 Holl T4} isopropanol
£ 71sla AgolA] 1027 uheAI7 F YAt
o] AAEE HZA1Z] F RNase A(20pg/mlyE ¥-5-3t
+ 50p9] TE£4(10mM Tns - Cl, pH 8.0, ImM
EDTA)S H7ksle] 37TollA] 1A17F &b uhEAI7) ¥
25p1¢] 7.5M ammonium acetate8-4(pH 7.8)3} 75pl
9] isopropanolg 713 tFS YAt 4L R-plasmid
DNAE AzAZch o]AE 20p2]l TEEHLZ &3

AZL # 4ul2] 6X dye buffer8°4(25% bromophenol
blue, 0.25% xylene cyanol, 30% glycerol)& &7}t ¥
cthidium bromide(0.05pg,/ml)7} &-F% 0.7% agarose
gelgollA] 6-7417 S H7|d T3k R plasmide]
FAF 338 93l wl A7|9EAlo HindllI2 A
©t¥l Jambda phage DNAE marker2 A3ty UV
transilluminator4goll 4] plasmid DNAE #91% % po-
laroid filmg A-83lo] Fodslgr}.

Southern blotting : R-plasmid DNAS} g+ HA4
gene probe DNAZF] hybridization 43-S $s}ed
Maniatis et al”’¢] #bol} w}e} R-plasmid DNAE suth-
ern blotting A1Zt}. WA transcojugants F#HS] R-
plasmid DNAE- A 7)d 53t ¥ gel g 0.2N HCI-§-Hol]
A 2087 A o FRTE 33 A of
gelS- denaturation 8-°§(1.5M NaCl, 0.5M NaOH)el}
A 1587k 23] M Aslod WA A7) 5 neutralizaton &
(1M Tris - Cl, pH 7.4, 1.5M NaClO.2 3057+ 3
A7) % R-plasmid DNAE nitrocellulose mem-
braneoi] blottingA)Zc}.

Probe DNAS| 44t : DNA-DNA hybridizationg-
A% probe DNAE digoxigenin labeling Kit
(Boehringer Mannheim)3 o|-83tof A4lsldc). &,
plasmid vector pCM7(Pharmaciayg HindllIE42 &
wtstod chloramphenicol WA gene(Cp' gene) DNAS
Zelstdrl. 3 pBR322  vector(Pharmacia)E
EcoR13#} Pstl % HindllI®} Aval A8 Acksioy z}z)
ampicillintl4  gene(Am" gene) " tetracyclinetA
gene(Tc' gene) DNAZ ¢igjc}t. o] DNAE 100To4
1057+ o] denaturation |71 F single-strand DNA
2 e}, of 7)ol 2ple] hexaprimer?}t 2p1 ANTDs
(4ATP, dCTP, dGTP, dTTP) 4 digoxigenine] F.4)%
dUTPE Hrkska 1pl9] KlenowHAE 7hsle] 37To)|
A 1847 B9k 92A17] ok 2ue] EDTAEYS 7}
atod 89F-2-S AR A)1FH). o]o]A] 4M lithium chloride
Sk}t 100% ethanolg 718 ¥ A ow o A&
50p1e] TE&4(100mM Tns - Cl, pH 8.0, 1mM
EDTA)o)] H-gA]7le g4} digoxigenine] F2|% gene
probe DNAE- ¢1gic}.

R-plasmide| Z{&8 % DNA-DNA hybridiza-
tion ¥ FEAHAUES  BF JFANEE Resle
R-plasmidd Fsl7] $lste] ohgz Zo] DNA-
DNA hybridization ¥+& 3 DNA detection kit
(Boehringer Mannheim)& o] £3F 34 wgut2-S 4
Al1sk e}, Nitrocellulose membraneed] blotting® tran-
sconjugants2] R-plasmid DNA®} 40mle] prehybridi-
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zation-£9H(5X SSC, 1% blocking reagent, 0.1% N-lau-
roylsarcosine, 0.02% SDS)& plastic bagel] ¥ 283
¥ 68T ollA 24X|7F £} prehybridization $gt}. o
7loll 10pie] digoxigenino] ¥A)¥ probe DNAE 7}
st 68TollA 2447t <} hybridization ¥H3-8 A7
th& 2X SSC & 0.1X SSCZ 7zt 23] Ajxsian
buffer 1 £4(0.1M maleic acid, 01.5M NaCl, pH 7.5)
o2 13| MHslg}. olojx 100mle] buffer 2 §Y
(1% blocking solution}g 7V}t A-ell4 3087k vt
44171 ¥ 50mi9] anti-digoxigenin alkaline phospha-
tase conjugate(1:500 3]A4ME- Hrlale] Aol
302 7F wk3-Al1F . o]Z& 100mle] buffer 1 §-o4o
2 AA 9L 50mle) buffer 3 $-°8(100mM Tris -
Cl, 100mM NaCl, 50mM MgCl, pH 9.5)0.2 34|
7] ¥ 10mle] chromogen£<H(10ml<] buffer 3 £-Hoi|
45p19] nitroblue tetrazolium-£-<°4#} 35ple] 5-bromo-
4-chloro-3-indolyl phosphate §<H-g& 313 #)e- A
Pketod plastic bagell YL $3 ¥ o158 Fold 4%
WA 3% F¢ HRke-S et

4 o

A fe i SEANE EaAdelst R-
plasmid®] 44-& 2A7] Asted e =il
K1 73} Table 29} Zro] 37 2] A€ 4759 AL
2317248 F 40055 Eel3et.

Table 2. E coli strains isolated from swine fecal samples

No of Pigs No of
Farms ) strains
Adults Piglets isolated
A 16 71 137
B 10 90 167
C 21 70 96
Total 47 231 400

Bald 4003 indoleA|q, MRAJY, nitrate3HY A
HollA FAIH--& JeRNRI). 3 VPAJR, ureaseA]
¥, citrateA]q, KCNAI#, malonateA]&, phenylalan-
ine deaminaseX|q, gelatin®$}A) &4, oxidationAj¥el|
AE SA%SE vehiol tigze) 4ZA At
Q]2 e}(Table 3).

wat 2gldse] JGEPHAE  glucose, lactose,

sucrose, mannitol, sorbitol, salicin ¥-&J2F4 3l adoni-
tol, dulcitol B3|-FA o2 tiv+e] 443 XAt
(Table 4).

Table 3. Biological characteristics of 400 isolates ot E

coli

Characteristics Reactions Nf) of .

strains(%)
Indole o+ 400(100.0)
MR + 400(100.0)
A% % - 400(100.0)
Urease - 400(100.0)
Citrate - 400(100.0)
KCN - 400(100.0)
Nitrate reduction + 400(100.0)
Malonate 400(100.0)
Sodium acetate + 390( 97.5)
Phenylalanine deaminase - 400(100.0}
Gelatin liquefaction - 400(100.0}
Oxidation - 400(100.0)

+; Positive reaction -} Negative reaction

Table 4. Carbohydrate fermentation properties of 400

isolates of E coli

No of strains

Carbohydrate Fermentation (%)
Glucose AG 392( 98.0)
lactose + 400(100.0)
Sucrose + 190( 47.5)
Mannitol, + 399( 99.8)
Inositol + 379( 94.8)
Sorbitol + 285( 72.3)
Salicin + 113( 28.3)
Adonitol - 369( 92.3)
Dulcitol 389( 97.3)

+; Positive reaction  -; Negative reaction
AG; Acid and gas production

el® oigd 400529 23F F Aol uizt 74
A% £- Table 58F 7c}. AKoll tislod & AFF7} 2A<F
Aolgler} CD, CX, CF, NA, CO, RF, MOoj|: 0.3~
9.8%2] #F7} WS JeldiRicl. KM, AM, CT, CP,
GM, TO, NM, FUel| tistoi= 11.8~39.8%2] #=7}
WA&, TC, PG, EM, SM, SToll:= 63.8-96.8%2] F3
7 W35, CL, SUell= A #5371 A& ehdiRdct.

FAT 40055 AFFIL 3~-12%9] Aol g
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Table 5. Susceptibilities of 400 E coli isolates to antim-

AR Fel et SHAAGE BAD 7 A

icrobials SFANGHEZ B Wl 12okAub o] 245, 11okA)
T o Nodtwmmm MOl 345, 100kl 263, SR
,,,,,,,,, sains(%)  27%, SohAlIAIAI0] 24, 7oRAI Yol 175, 69
Clindamycin(CL) 400(100.0) AP o] 15F, 5ekallA B o] 72 1] 42FkAle} 39
o oo ) 307 008, A4 G 247} 130191k Table 6).
Penicillin G(PG) 368( 92.0)
Erythromycin(EM) 365( 91.3) Table 6. Multiplicity of drug resistances in 400 E coli
Streptomycin(SM) 326( 81.5) isolates
Spectinomycin(ST) 255(638 ‘ -
Kanamycin(KM) 159( 39.8) No of No of No of % of strains
Ampicillin(AM) 134( 33.5) resistant resistant ) (cumulative
C;:jahalodﬁn(CT) 106( 26.5) antimicrobials  patterns strains %)
Chloramphenicol(CP 85( 21.3 - R SR
Gcntamifin(GM)( : 73§ 18.3; 12 24 39 0.8 9.8)
Tobramycin(TO) 72( 18.0) 11 34 51 12.7( 22.5)
Neomycin(NM) 61( 15.3) 10 26 54 13.5( 36.0)
Eufiz‘éﬁdo‘c“;gw) 43( “-8; 9 27 48 12.0( 48.0)
-arbadox 39( 9.8 )
Cephalexifx(C)z) 232 5.8) 8 24 45 11.2( 59.2)
Cefazolin(CF) 16( 4.0) 7 17 71 17.7( 76.9)
Nalidixic acid(NA) 14( 3.5) 6 15 59 14.7( 91.6)
Colistin(CO) 4( 1.0) 5 7 23 5.8( 97.4)
Rifampicin(RF) 3( 0.8) >
Moxalactam(MO) 1( 0.3) 4 1 5 1.3( 98.7)
Amikacin(AK) 0 3 1 5 1.3(100.0)
Table 7. Conjugative transferability of multiple drug resistances in E coli
Strain Resistzent patterns
No Donors Transconjugants
625 PG TC AM CP SM KM ST FU EM CT TO SU PG TC AM CP ST EM SU
440 PG TC AM CP SM KM ST GM EM NM TO SU PG TC AM CP SM ST EM SU
366 PG TC AM SM KM ST GM EM TO SU PG TC AM SM ST EM SU
55 PG TC AM CP SM ST FU EM SU AM ST EM
64 PG TC AM CP SM ST CD EM SU PG TC AM CP SM ST EM SU
414 PG TC AM SM KM ST EM SU TC AM ST EM SU
428 PG TC AM SM KM ST EM SU PG TC AM ST EM SU
93 PG TC AM SM KM ST EM SU PG TC AM SM ST EM SU
329 PG TC AM SM ST EM SU TC AM CP SM ST EM SU
33 PG TC AM SM ST EM SU PG EM
397 PG TC AM SM ST EM SU PG AM ST EM SU
39 PG TC AM ST EM SU PG TC AM SM ST EM $U
2 PG TC AM ST EM SU PG AM SU
26 PG TC AM ST EM SU PG AM ST EM SU
30 PG TC AM SM EM SU TC AM SM ST EM SU
313 PG TC AM SM EM SU PG TC AM SM ST EM
27 PG AM ST EM SU PG TC ST EM SU
168 PG TC AM EM SU PG AM EM
44 PG AM EM SU TC AM SM ST EM SU
99 PG AM EM SU PG AM EM
249 PG AM EM SU PG AM ST EM



AN ool E43 Rplasmide] Hg4lod
£ 2437 Y3l FAF 400F F U= 21FE
Heisto] AR AR AHe Table 79 2k
WHARZF L 25 tansconjugantsoll Al thakgt 3o
efAIA o] A=yl e, PG, TC, AM, CP, SM, ST,
EM £ SUWA Fo] AdAolslrt.

573 ¥dANEE Bfshe Rplsmidg 79351
#Aste] plasmid DNAS] G4tzA o £444S 319
g Ak o3t A

Transconjugant 2158 th4o 2 <FAhA] plasmid
£244EE S o PG, EM, SU®l| gt A &
A=A kot TC, AM, SM £ STl tigt A&

T30 whehA) £AE ALY AESHTHTable 8).

Table 8. Drug resistant patterns of E coli transconju-

gants after curing

Strain Resistant patterns
No Before curing After curing’
40 PGTCAMOPMSTEMSU PG EM SU
64 TIGICAM(PSMSTEMSU PG TC CP SM ST EM SU
625 PG TC AM (P ST EM SU PG EM SU
366 PG TC AM M ST EM SU PG AM*SM*ST*EM SU
39 PGTC AM M ST EM SU PG TCAM*SMSTEM SU
313 PGTC AM M ST EM PG TC SM EM
93 DG TC AM ST EM SU PG AM*EM SU
428 DG TC AM ST EM SU PG EM™SU
27 IGTCSTEM U PG EM SU
397 PG AM ST EM SU PG EM SU
26 PG AM ST EM SU PG AM*EM SU
2499 PGAMSTEM PG AM*EM
168 PG AM EM PG AM*EM
99 IGAM M PG AM*EM
2 IGAMSU PG AM*SU
33 IGEM PG EM
329 TCAMPMSTEM U TC*AM*CP*SM*ST*EM SU
36 TCAM M ST EM SU AM SM ST EM SU
44 TC AM M ST EM SU EM SU
414 TC AM ST EM SU EM SU
55 AM ST EM AM*EM
a : Results were obtained from three colonies after
curing by ethidium bromide at 37C.
* : Resistant plasmids to these drugs were cured or

not.

w3 AL RS FEE ALE 2158
58 Zel¥ plasmid DNAE A7 3E515-& o N4
oFAle] FF 9 ol HAIgle] A2 DNAXC) =7
1} 1-9Kb =27]9) plasmid DNA7} cheFslA] 344
c}(Fig 1).

Strain No

'.--.----'— —us

oy | ' - " “

Plasmid DNAs in 21 E coli donors used
for conjugation: M, HindlIl digested A
DNA marker.

Fig 1.

A ol E AU AdFozNEl Hidl ule]
SFAIPA] S Ak transoconjugant 215E CREL
o] Fig 2¢} Zro] WA Dol BAHU A
DNA ¥x} & idg& EAskar At whol)

AR koA B 4= 9I9E 4Kb o]#}e] plasmid F 4
‘%}4‘ 1= transconjugantsoll 4] FEE]A) okgtory, At
9 242 5 A4 RplasmidE 7
#1717} o2 fie}. webA] gene probed o §-slo] 54
R-plasmid & #Qlsl 22t chg2 22 A4 Faslgl
o FAITE F 90 T WA FONA PG, AM,
EMUAE Bgshe #5854 A DNARC

. R-plasmid DNAs in 21 E coli transconjug-
ants after conjugative transfer of drug
resistances: M, HindIll digested A DNA
marker.
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1719 plasmidﬁ} oF 4.5Kb2] Plasmid 1712 B8l
gict. o] FFE AL Z ampicillintl4 R-plasmid
9] EANGFE ﬁ"%ﬂg_z]— DNA-DNA hybridization-g
AAE

Hybridizationol] A-&%] 2FAl4] gene probe DNAS]
A7193E4L Fig 39 Zr}. Chloramphenicoll}4] gene
(Cp° gene)} 4060bp =7)9] plasmid vector pCM7-2
HindlI[E42 Auksje] Bals) 787bp z17]9] A
o)t} 3t ampicillin®} tetracyclineth4l gene(Am’ gene,
Tc" gene)2 4363bp =7]19] pBR322 vectorg EcoRIZ}
Pstl ) HindIlI$} AvalZi42 Acksio] Bels)s 7zt
752bps} 1396bp 7] 2] Ao},

Fig 3. Plasmid DNAs used as probes for antibiotic
resistance gene probes: Cp’, chloramphenicol
resistant DNA from pCM7 vector digested by
HindIll; Am', ampicillin resistant DNA from
pBR322 vector digested by EcoRI and Pstl;
Tc', tetracycline resistant DNA from pBR322
vector digested by HindIII and Awal; M, Hin-
dIlI digested £ DNA marker.

k‘
{8  Rp-plasmid

chromosonme

Fig 4. Southern hybridization of E coli(N0.99) DNA
with probe DNA of ampicillin resistance.

Am" gene probe DNAS} 9981 #32} plasmid
DNAZF] southern hybridization 7 #} Fig 49} 7re] <
A DNA 3l o]Xr} & plasmid DNA7} Am® gene
probe$} hybridization®|¢ic}. vhHel] o] Fo] Rg313
© ¢F 4.5Kb2)] plasmidt hybridization 3] A] 2kte}.

el 999 32l DNASE Cp' gene
probe DNAZ oA = hybridizatione] 52| ¢kgkcl. u}
24 oo o] FAA] 3 FHM R} T plasmid
DNA7} ampicillin W3S R4S <4 Ui}

= T gene

I &

WS S23} Al A 2 ARsidel Bus)
BA| EE=o] glom £ o] AREellA A e
¥Eel Qelo] = Qb e 5o YAt
UAE AZe) ARl o853 Uei}, e EE
g0 Qg HE T Falo) 2o W BT
244 Fat BA2 g Qek S, webay o

# 7Hdol iR AR A ZobAe) A slstol
2% 974 BN gsietol F7140 2 of
o|zlok & Aolc}.

o] AgeIAE Az RE] Belsl TRl PEA
#54E 2A489¢ o, aminoglycoside Alg 2] g
A9l AKS} Lol /WutEl cephalosporin AlH2] MO
Solhs B2 A4S Jehlio] o] & ofAlY) Batst &
4%+ ok 4= ddet. =3 RF, CO, NA, CF, CX, CD
el tistod = WA Tl F8go] 19.8%c)et g ofart
BlA S48 o 4 Ak olell ulekel Aol
23] A8-E 31 9l TC, PG, SM, ST, EM, CL, SU %
ol 63.8-100%8) Fo] WA LiEhio] thg-F 7]
2:9] 21 2ol FHU AL & 4 Uich ol2} 7
& AR o Fol ARtellal Reltt E colisl Al
254 24 AT 7S] AR F, o1 5L ami
kacin, moxalactam, cefamandole, nalidixic acid %3
rifimpicinelly= 0~38%2] #F7} WAS Yellla,
gentamicind} cephalothinoll = 18.3%~21.2%2) #F+7}
WA)-g-, kanamycin, streptomycin, chloramphenicol ul
trimethoprimell= 41.3~57.7%2] #F7F WAE e}
WQliL, penicillin, ampicillin, tetracycline % sul-
famethoxazoleol &= 67.6~83.7%2] #+F7F WA S e}
Weich gt

W4E B Aol HAEE 3 2158 A9z
AAsled HPAPE B AN T2 Lﬂ‘éx\i%‘é
o] XEZ z=A3Y-E o, PG, SM, TC, AM, CP, EM,
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SU gl STel] chgh WjAde] i A4 Aol
w2l o] & efaujAl o] R-plasmidel] 7]Q1gt A4
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