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The number of antibiotic-resistant bacteria is increasing rapidly while the discovery rate of new anti-
biotics is in decline. A systematic study is therefore necessary to investigate which bacteria are re-
sistant to medically important antibiotics and how high that resistance is. To that end, this study
aimed to analyze which bacteria demonstrated resistance to ampicillin, one of the currently most-
widely used medical antibiotics. Water samples were collected from the Changwon-Cheon that runs
through Changwon City and from the pond in front of the dormitory building at Changwon
University. Hundreds of ampicillin-resistant colonies were obtained and 22 morphologically distinct
examples were chosen for further study. These bacteria were identified by amplifying their 165 rRNA
genes and comparing those sequences with data in GenBank. The bacteria was identified as belonging
to 10 families, 12 genera, and 17 species, and all were able to grow in the presence of 50 ug/ml ampi-
cillin while seven showed growth at ampicillin concentrations as high as 1.5 mg/ml.
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ME

Alexander Flemingoll osi4 H¥E ZHZx° penicillin
(benzyl penicillin &+ penicillin G)& 18 ¥4 AldEol
daiAe gd3 £S5 YehhAAT e 18 =4
A FEo el AE Z4o] wokthd]. £ o] penicillin GE
Wakgol efsj M A7 Fols & Afoll 249 tEEo] ¥
ol AbetAl = T o] AATH4]. o2& B & HAsk] 4l
A AEE ampicilling WA o] a4 AT Fgo] 7}
oA ASlaL, R a8 FA 3 O 24 WA A
o WA -5 HAALYA FE(minimum inhibitory con-
centration, MIC)E YEM ATH9]. wekA ampicilline 7%
HolFE &3V %, 2F7], 8%, IF 3 Az 4o 59
Azl de] A-gEof Se9]. 2y ampicillino] 22 A&
HAM AT 3% S/ 9] Yl ampicilling}
Z-& Blactam FYAE2 A9 penicillin-binding proteins
(PBPs)oll A3t Al Al#9] peptidoglycan Aol s
transpeptidation ¥-5-& A F o 2H A AFEAZITI].
WA AldE oledd 28 F4e "IANAN WS Uetd
=4, T2 Blactam FYA=0] PBP} HEetAY Aok
AL AN AY o} E B-lactamaseE A A3l A B-lactam
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FAANES E3)3FH9]. B-lactamases] 7ol = 19803 ol
extended-spectrum B-lactamase (ESBL)l @A E 7} &
o %8 ESBLg AAstE Aol %ol g gon, o
23t ESBLE 2 B-lactam FAAES & o E&FH 02 E3
EE g sho15]. A WARE FAAEL AHEE
Atolol|l A B4 Ado] 7hsste] ThAl A U737 (multiple-
antibiotic resistant bacteria) = W2 A F7}st1 9ltH[12, 13].
=& FEluge e AGAdA FAEE Ho FH A
BAstE ot Fo FAATE A RAHA 41 AAA =
HEEHA oA WAade] 28 oS WEA ot T3]
WA Atol ofg] 7kA A o dhafA FAYA WA A
AE G5 He AF 1 BYAN AdoE d9d AW 5A
7} E7bsd AL oAl WA Mycobacterium tuberculosis,
Salmonella sp. DT 1048} o] A WAl Aol Yehd =
ATH13].

B AFdgAE @A s 3L Ao 4ESs A8
stel gl AFEE I 9l ampicillind] hE WA AHFES
e A7) Y3t ampicillin WA AHFES 2o A
st 1 AEES sAAT

TE o e

SHME|
£ AT AHEE ampicillin sodium salte Sigma-Aldrich
o AFE A&

A=l M
2 d7oA AHE mlE AR LA a4 At A
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Teao] st e F8 Solrle 29 ) AW ¥ 29
Weta 144 ) ARA ARt AHD AR é

ZHEF Ao HobA LEWsE A48 o 434

AZ9 24

Ampicillin (25 pug/ml)< #r3 05X nutrient agarell 3
AEE oY 7HA $ER A sto] =deta 25T A 3¢
HjoFstih 39 Fo vetd 229 e 2 As 7E
SR ATEES MY IFLE YT 4 52 R A
=5 AAsad.

A e

p

Genomic DNA Preparation

A" AFES 25 ng/mlY ampicilling £33+ nu-
trient brotholl % &3t3 25C oA 180 rppmO.Z ‘i‘} 3t S8
g FRo =2 w7k wj et ol FA ke Al Al
X 2 5¥ genomic DNAE 235t Genomic DNA«]
%9 = Macherey-Nagel, Inc. (Bethlehem, PA, USA)®| Nucleo
Spin Microbial DNA kitE AH8-3F1 1L, AW & kito] &%
¥ protocol®l whgttt.

Amplification of the 16S rDNA

FZ% genomic DNAE— templateZ AH-8-3}] 165 rDNA
g FE3H4Th PCR 82 9131 41= DNA template 200 ng,
forward primer 2.5 pmol, reverse primer 2.5 pmol, dNTPs
mixture 2 ul (10 nM each) 123 Pfu DNA polymerase 2
il (6 UyE EF3HE 100 plo) Wl 4 ws-g A3,
Pfu DNA polymerase ¥ dNTP mixture= Promega Corpora-
tion (Madison, WI, USA)9| 2 && AH&3tAth. PCRO A&
¥ forward primeri= 165 rDNA 5-Z%9] conserved region
< target® 2 3t A|ZH D1 (5-AGAGTTTIGATCCTGGCT
CAG—3’)°] 1, reverse primers= 165 rDNA 3" #-91 5 target®.

Z 3o A 2% P2 (5-ACGGCTACCTTGTTACGACTT-3')

O ATH18]. o wf ol ¥hgZ22 95T A A 287 & cycle, 18]
I 95Tl A 45%, 55C ol Al 45%, 72°C ol Al 284 30 cycles
AYAZ F, HFH L2 2CAAN 583 FAAZH. PCRY]
error’} A HAYSH= Pfu DNA polymeraseS AH-3HO.Z M
S %ol DNA9 H71M <ol 3= A H4se s

rEorr

Cloning of the PCR products

PCR products= 0.7% agarose geloll 4] &A%l w2} sepa-
ration A|AA AHE& &2l ¥, Promega Corporation®] Gel
and PCR purification system< A-&3t] DNAE A A 3%
. AA" PCR producte AFEAL Smal 02 Adstn
bacterial alkaline phosphatase® 2| ® pBluscript I SK-
plasmid ¢} 41 ¢ A ligation A1 7] 1L, competent Escherichia coli

DH5<1°|] transformation 3} % T. Transformation®l E. coli Al
E< 100 pg/ml9 ampicilling #3k= MacConkey agar
A=piys Kk 37C°ﬂ A kst it debd colonys 5ol A
A colonyE = selectiond}] 4] o] £ 2 5-F plasmid DNA
FZ&% 39|, supercoiled plasmid DNA ¥ A& & 4 Pou
2 A9 plasmid DNAE agarose gel electrophoresis =
Astolth. ddE s 2719 PCR o] #UHH (F)EA
(Daejeon, Korea)ol 2| & 3} insert DNAES €71ME <

r{m]mr—[mmmlmrﬂ&w

kA
o
o
iR
s

oMol 2N

Aol ¥7]4 EE Genbank®] BLAST program®. & sim-
ilarity S EA3FATHS]. FHE 714 E2 ClustalW 21 A
&3t A= aligndtil MEGA6E AH&-3}o] neighbor-joining
trees /433 TH16].

2 3 0o{2] 71X SUA S0 CHE WS
0.5X nutrient agardl 28 MHFEES 4C EE 37CAA
3UZL W Fsta $4 o RS FUoE A FAA =
To B vk #FH37] AsiAE o 7HA FEC] ampi-
cilling 3% 0.5X nutrient agar°ﬂ AR AFEES 29
3G MFd Foll S4 ARE BT

Z

Ampicillin LiM Mz 22

AYA oA A AT AEE 25 ng/ml2| ampi-
cllling Egtstes A WA o] =sha 347 wjokstdt u
Bhd Agse] 38 8 AL VFoR 2 A AEEe

X433 genomic DNAS F+%3 9t}

2|E ampicillin LIMMZS A

22 742 ¢} ampicillin W4 Al 165 iDNAE PCR
ZZg PCR"J o GrIAEs EAsA
o]gA doi 9714 EE& BLAST program S 2 #4319t}
8] #4349 22 7kA 9 AFE FoA 5 7HA AFEL 165
DNAY] H7|Ago] £l T2 AdE9 E714E3 10 74
A7) o9 Aol Hrel Kol &PouR oY T AHdES
AGd U A 17 744 A5 9714 EE 7HA 3 BLAST=Z
A& 71853 o] FollA 137kA = genbankell A 99.0%
o) FARE Bole G7IAEE HAT F ATk et
Aol @ AldES A BUTORE F(species) T 7HA]
AL F7F AT 2y UwA 4 7HA AlEEE 99.0%
o] o] A& Hole @71 EE genbankel A ZE F §l
A7l Wz R dtosE F Ge7HA FAHE £t
HAH(Table 1). whetA olg & Aol

AR
Z 397, %
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(Durham, NC, USA)9] API systeme AH-&3)A A318td &
e AE st

A9 A 9] 7§ BLAST search 23}, 99.0% /39|
A& Hols |71 E2 genbankol Al HAE 71 §I%lL,
Mg wS FARE Hole F@7IA Dol Flavobacterium sp.
WB3.2-279] 16S rDNA $ 7] 4 & (accession AM934658) = A]
98.6%°] A& Holth o] A& API20 NEZ £43 2
7}, %ID7} 81.3 2.2 Sphingomonas paucimobilisZ 53] =
o 22y genbankdl 5=5 0] Sl Sphingomonas paucinobi-
lis 165 tDNA 97144 Sl A accession D16144, HF558376
3 KR080483%} Hlus) # A3t A9S] @71 D2 o5 FolA
oL AAE fFrAHdol 90%E EA Sttt whekA A9 Al
Sphingomonas paucimobilis7t 2 7} vt FohE 1, w3
A9 Al R Eol| Flavobacterium #5E5 §AQ & =7
Aol WA AR = Fejol =R A9 M- Flavobacterium spp.
Z 34,

A3+ 15% BLAST search A3}, Janthinobacterium sp. TP-
Snow-C169] 165 rDNA ¢ 7] 4 € (accession HQ327125)%}
98.8% 2] A& WEHATE o] AMlt& API20 NEZ 43
A, G %ID7} 69.72 Sphingomonas paucimobilisZ 57 0|
AT 22U genbankel FEH | §l= Sphingomonas pau-
cimobilis 165 tDNA E7|AE Fo A accession D16144,
HF558376 31 KRO804833+ Wl a sl & A3t Al 159 @714 €
A o] FollA o= ARE A 0% E EA A3kT
=G Al 159 A7 A99] d7IAES HmE £ A, o
T A A= FAHEOl 0%E FA FokTh whebA A+
155 Sphingomonas paucimobilisZ 574 2 7} flttal HGH
B2 M 15% Janthinobacterium spp.2 &7 3t ATt
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A ¥ 22+ BLAST search Z 3}, Sphingomonas wittichii strain
RW1¢ 165 rDNA %714 & (accession NR074268)%} 97.6% <
A S UERT o] AlTS AP 20 NEZ 243 A3}, 94
%ID7} 75.72 Brevundimonas vesicularis2 574 °] H AT, 1
2l genbankdl|l &5 0] 9l B. vesicularis 165 tDNA €71
AME Fo A accession FM955876, KF975414 2 MF5415329}
Hlus] 2 A3 Al 229 G71AE GA olE FellA o=
ARE FAHZo] 90%E FA &Stth 18 Y genbankel 5%
Hof Qi o] Al 7FA B. vesicularis E2] 165 tDNA €714 &E
7ee AR 9.0% olde] FAES ettt mebA At
22% Sphingomonas spp.= FA L Fyrol AT E=F B 4
Foll A BEH I B. vesicularisE FAE AT 295 4T A=
FAAOY 37CAME S o] #HEHA ¢okth(Table 2).
Hhio] Al 2F 4ToAA e 434 ¥%kem 37CAA &
S0 #ZE U th(Table 2). o] 2} AA= A+ 227} B. vesic-
ularis7t B & Gl AT} dvta & £ Yok

A4t 255 BLAST search 23, Chryseobacterium sp. strain
1751E7¢] 165 rDNA % 7] 4 @ (accession MG385858)} 99.7%
of fFAMEE BAIL, Chryseobacterium culicis strain AL189]
16S rDNA % 7] 4 & (accession MG819177) 3} 98.6% 2] ++AH3
S Bt webA M 257F Chryseobacterium spp.¥ 7He %
< E=AT F HAMAY $HL T & gl

B8 A FoA A2= BLAST search A3 Acidovorax
eubreus TPSY (accession CP001392) 9 Diaphorobacter poly-
hydroxybutyrativorans SL-205 (accession CP016278) 552
165 rDNA®] @714 ge] 100% A sFAT o A9 &
(genus)o] ME THE F 7FA] Aol 2-& 165 tDNA F714 <
< 7M1 Y& AE7E ATk Acidovorax eubreus TPSYE gen-

Table 1. BLAST search result of ampicillin-resistant bacteria isolated in this study

No. Genus Family Similarity
A2 Acidovorax ebreus Comamonadaceae 100%
A7 Escherichia coli Enterobacteriaceae 100%
A9 Flavobacterium spp. Flavobacteriaceae 98.6%
1 Burkholderia vietnamiense Burkholderiaceae 100%
3 Pseudomonas aeruginosa Pseudomonadaceae 100%
5 Pseudomonas putida Pseudomonadaceae 99.9%
6 Chromobacterium aquaticum Neisseriaceae 99.9%
7 Chryseobacterium endophyticum Flavobacteriaceae 99.9%
9 Pedobacter terrae Sphingobacteriaceae 99.5%
10 Raoultella ornithinolytica Enterobacteriaceae 99.9%
11 Acidovorax temperans Comamonadaceae 99.9%
15 Janthinobacterium spp. Oxalobacteraceae 98.8%
16 Acidovorax delafieldii Comamonadaceae 99.8%
22 Sphingonionas spp. Sphingomonadaceae 97.6%
25 Chryseobacterium spp. Flavobacteriaceae 98.6%
26 Sphingomonas azotifigens Sphingomonadaceae 99.9%
29 Brevundimoas vesicularis Caulobacteraceae 100%
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Table 2. Bacterial growth at 4C and 37C

Bacteria 4T 3

A2 (Acidovorax ebreus) -
A7 (Escherichia coli) -
A9 (Flavobacterium spp.) -
1 (Burkholderia vietnamiense) -
3 (Pseudomonas aeruginosa) -
(Pseudomonas putida) -
(Chromobacterium aquaticuni) -
(
(

+ + + + + |

+ o+

Chryseobacterium endophyticum) -
Pedobacter terrae) -
10 (Raoultella ornithinolytica)

11 (Acidovorax temperans) +

5
6
7
9

+ + 4

15 (Janthinobacterium spp.) -
16 (Acidovorax delafieldii) -
22 (Shingomonas spp.) -
25 (Chryseobacterium spp.) -
26 (
29 (

+ 4+ +

Shingomonas azotifigens)
Brevundimoas vesicularis) + -

bankell &% @571 20133 12€ 244 o] 1, Diaphorobacter
polyhydroxybutyrativorans SL-205+ genbank®] & %¥ 257}
2017'd 7€ 59 o|7] W&, o] Ffole o o flo] A2
o] WA genbankdl 55 % Acidovorax eubreus?l 1o E A

Aoz AR WAL

2a|E MzEo| 2Fsty §3

289 MAEL Burkholderiaceae, Caulobacteraceae,
Comamonadaceae, Enterobacteriaceae, Flavobacteriaceae,
Neisseriaceae, Oxalobacteraceae, Pseudomonadaceae, Sphin-
gobacteriaceae ¥ Sphingomonadaceae®] 107} #(family)°]
&3l A o2 ¥ F th(Table 1). o1& AlFE9) 165 rDNA
A7]" 42 neighbor-joining rooted treeE A3 Rtk
(Fig. 1). Enterobacteriaceae®l| < 3}+= Raoultella ornithinolytica
= AN UNEZE Escherichia coli®t 53 #A 7} 714 =11, Oxalo-
bacteraceae®l 43} Janthinobacterium spp.= Burkholderia-
ceaedl 43} Burkholderia vietnamiense$}t f+ABA 7} 744 =
2 Ao 2 Yehytth. =3 Flavobacteriaceae®] 43} Flavob-
acterium spp.© AFNE 2 FHo| &3t= Chryseobacterium
& N#FETL 7PhE ALE YeyT.

EolE M9l 42y §3

BoE 1759 AldES 4T 9 37CoAA wj sty #2
A, 4T At 11(Acidovorax temperans)® Al 29
(Brevundimoas vesicularis) o] S8ttt 37°Coll A& Al
5(Pseudomonas putida), Mt 9(Pedobacter terrae), M+ 16
(Acidovorax delafieldii) B A<+ 29(Brevundimoas vesicularis)7}
A 8kA % 83l th(Table 2).

Escherichia coli

Raoultella ornithinolytica

Pseudomonas aeruginosa

Pseudomonas putida
Actdovorax temperans
Actdovorax delafieldii

Acidovorax ebreus

Burkholderia viethamiensis

Janthinobacterium spp
Chromobacterium aquaticum

Sphingomonas spp

Sphingomonas azotifigens

Brevundimonas vesicularis

Chryseobacterium endophyticum

|ra i /]

Chryseobacterium spp

Flavobacterium spp

Pedobacter terrae

Fig. 1. Neighbor-joining phylogenetic tree determined from the
165 rDNA sequences isolated in this study. Bootstrap
values are based on 1,000 replications.

e E AFE ampicilline] B3 W8] =& vtotst
71 sl A 22+ 50, 100, 300, 500, 700, 900, 1,200, 1,500 ng/ml
9] ampicilling £33t 05X nutrient agare]l £2H A7 E
< STt 25THA 3Y7 et Foll SRS AL
Aok I A3, BE AdEo] 50 ug/ml] ampicillin & = ol A
A9, M+ A2(Acidovorax ebreus), A7(Escherichia coli),
1(Burkholderia vietnamiense), 3(Pseudomonas aeruginosa), 6
(Chromobacterium aquaticum), 11(Acidovorax temperans), 15
(Janthinobacterium spp.), 16(Acidovorax delafieldii)< 1,500 ug/
ml9 H2 ampicillin FEJHE S8t AL #2 & ¢
S tH(Table 3). =3 4T E&= 37T F43e= AdE
2472 4C B 7CAA o8 59 ampiclline] o WA
ZABGAT S50 o) e FETF dakA = it

tlo rlo

1
B AFoM e FUA o8 AH A ampicillinell W4
Hol= A#ES sty 888 ATE9 165 rDNAY ¥

718 < genbank®] A5 EH Hlustq AlFE9 FHS Al
Zatath 1 A%, £ 9 AdE FolA 13F AFEY 165
tDNAS} 99.0% /] FAHEE Hol& H7]A go] genbank
ol Al o] Huth weba] o] 13F9 AME2 F(species)d
AR 5L & 7 AT 28Uy U A 4F9] AFELS
genbankl A} 165 rDNA ¢ 7] A g o] 99.0% o4 YA 5= Al
#& 25 7 3t Clarridges Z-& % (genus)dl &3h=
& Al7E3 165 rDNAS d71M Fo] 24 05% - 1.0%7}
29 Q2 Fo8 & 4 IS Zolga ¥ th?2]. Dran-



Table 3. Bacterial growth at various ampicillin concentrations
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Concentrations (ng/ml)

Bacteria
50 100 300 500 700 900 1,200 1,500

A2 (Acidovorax) + + + + + + + +
A7 (Escherichia) + + +
A9 (Flavobacterium) + - - - ND ND ND ND

1 (Burkholderia) + + +

3 (Pseudomonas) + + +
5 (Pseudomonas) + + - - ND ND ND ND
6 (Chromobacterium) + + + + + + + +
7 (Chryseobacterium) + - - - ND ND ND ND
9 (Pedobacter) + - - - ND ND ND ND

0 (Raoultella) + - - - ND ND ND ND
1 (Acidovorax) + + + + + + + +
5 (Janthinobacterium) + + + + +
6 (Acidovorax) + + + +
2 (Shingomonas) + - - - ND ND ND ND
5 (Chryseobacterium) + - - - ND ND ND ND
6 (Shingomonas) + - - - ND ND ND ND
29 (Brevundimons) + - - - ND ND ND ND

ND: Not determined
court et al.& ME EH Aol 7|Ed Eig AFEH 759 A EL 15 mg/mle] =& ampicillin F=NA % F

2 %2 A7) YA = 165 IDNAS] A71 A Eol 9%
14 YA st O]E S 8193, Janda 2 Abbotts= 4 99%
174, o] dH a2 95% ol Fol YAstoor F& Fo= F
Z 9ta 6}%14[3, 7. B AFANE AT A9, 15,2 2 257}
genbank?] oJH 3 A7 HESHE 9.0% o4 FAH =
ojA At wetA o] AEE L FHH PPeEE F EH
MAE §4E #7F ReBE, o] Adsd
spp., Janthinobacterium spp., Sphingomonas spp. %
terium spp.2 FAL ool A

FAAY A5 A7) AR 1940 ol =
4. 1% 5| penicillin G F942 FF 02 ¢X5of 7179
"—FOE A EH o o5 FAATE el AHSH7] AR
Tk AYA @obA o5l WA Mol 2@t 12].
I FURAE FEd A2 FAATE ATHA oG A
G WA 3ol Aue12]. F-2utel Ao &4
A Aol AZdE ofvl & A A i, dF WM

[¢)

O
~

Flavobacterium
Chryseobac-

7 Zu

Hl &S A OZ 7M=& FFolgt & & Ao13]. bekA
HYA Al ?a“ﬂxilcﬂl e WeES M}oP Ae AR
=29 FAA He S 93 v T WAEHY Faks
9] Y AR £ 7z A57F EU13]. 2HEZE #H
Aol FAA AT EAGR 2 O Fof A A7t
o3ty B £ 9l

B A= @A OHC B 9eHA AHEH = ampicillin®]
g3 WAAFES FH FANA 2t 1 23 1070
3, 1270 4, 17%9 WA AdEo EEEHAo o FToA

Nol SAHR ek Azl 2ED A BF PAA 5
E5 o2 ¥A7A LYt AL ALY B o
AEe) h42 AT Y AN Al Fgol A2 7
Sl WHS UEhE $AAZE AR A Bk St
s e % At

Feuztel A Exd FAA WEIAEE I F83 o

TFAZLE A EH, Kim et al. (2008)2 ampicilling >3t
871719 A A A thste FA WS YEMN & Enterococ-
cus Byt RusT10].

& g7t FAFH A
(2004)& A& FAA 2ol HAF AT AA
FAA WAl sl A = E, ampicllin WA+ ©]
7h4 AW skA £ A1) 288 AdEL Pseudomonas
<& Aeromonas <, Bacillus <, Stenotrophomonas <= Enterobacter
& Sphingobium & Variovorax 4, Serratia <, Acinetobacter
%, Mycoplana %5, Psychrobacter %, Xanthomonas % S92 &
AE AT mebA oln] fejuetE =9 o2 FAd o
F& FAA WA AFEel EAG Thedol 5E FAlsL
At
Oh et al. (2009} EA| 3t
A WAR Ao EX8E Bt A =, ampicillin? sulfathia-
zoled] WA EO| & bPEMI HlE) =4 34 HloH WA
Ao A WA A=t dut Al ET £ ASE UE
WTH13]. Huh et al. (2013)2 AHA Y 2] F5 oA £
e g Al 210570l oisk A WAANE 2, tet-
racycline (43.8%)°] 7+ %11, 0]} 4] ampicillin (34.8%), nali-

nAdE o W A

of

EET

%
A
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dixic acid (23.8%), sulfamethoxazole/trimethoprim$} chlor-
amphenicol (124%), ampicillin/sulbactam (11.4%) & W&
weel &2 s4E HeA Al FAA oAl WAdELS 10
A A thste 141(26.2%, 55/2105), 2A4(9.0%, 19/210
F), 3495, 20/210F) WA &5 HlEo] EA YESTH6]
wetA o2 7hA| A o Tl WS Bole thAl WA
AlgEx ofn] feugtd de HA e As ¢ F A

&3
lﬂ‘“ﬂ =] J-XH OP e
AR oyt fego] 44
7HA =A 29 9 A e s WA Al sl B S e
A Jdee ¢ F At
B AFA ZeE AdE S A HAddERE oY
7FA7F 23hE o} Qledl, WA Escherichia coliv= 1A o 2
e 718 2 4 ©ekA enteropathogenic E. coli (EPEC),
enterohemorrhagic E. coli (EHEC), enteroaggregatlve E. coli
(EAEQ), enterotoxigenic E. coli (ETEC), ¥ enteroinvasive E.
coli (EIEC)Y TR 21H2.2 UH s Mo 24 oA 7 Al
A A wid FARke] AR S stobrbal ATH5]. £ 3 Pseudo-
monas aeruginosa™ 713’4 BUAZA 3T, H, &, 25, 4
A, 8715, S w2 MY QA AdSH QaH AT
[17]. 1 ¥} = Burkholderia, Sphingomonas, Brevundimonas
of 3h= B2 TEol YA 7184 HdA =z g A o
[14]. wehA oA 7kA FAA o dhsjA WS vderds W
A Aol oW $-2 FHAA A EeHI e A
2 478 TAAM AT 5 AT
2 A7olAM dojd Aot e d7AEY 2Rss
o 2 fute] FAA WA AdEATE drig A
AT st As dA AR A | Fo dad
w28 WA AdE TolM Fd7t o 7HA @44
A FAA WS Hole gAWA Adoletes Hel &
AE B5 o AeA 1 dn =Y B 489S0
HZ o FAARE o712 & vancomycind] ha HA 24}
= ojn] AdA o FH A ko] Hol v FHo] 2
e B9 A BAAE B2 A7AE0 A=
FAAE NEst7] Aste] A7 A8 X FHIAL 9
T AR FAATY A E e 543 dast 9
E} upehA o) of 2 FATE AL HH A2
F7F AT E ANd e B2 HEohrt
Xﬂ%} T it

mlo

ofN

T

L =2 O
N

Mo I

o

o mY
o & Pr

N

I

ik

o %
TE=

o

rir

o)

ZAe 2
B A7E FAYsn &AF 24 (2017-2018)9] A Y
of osiA FHFEHASFU

10.

11.

12.

13.

14.

15.

16.

17.

. Johnson, M., Zaretskaya, I.,
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