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Monitoring of Antimicrobial Resistant Bacteria from Animal Farm Environments in Korea. Kwon,
Young-1l, Tae-Woon Kim', Hae-Yeong Kim', Yun Hee Chang?, Hyo-Sun Kwak®, Gun-Jo Woo?, and
Yun-Hee Chung*. Test and Research Center, Korea Consumer Protection Board, Seoul 137-700, Korea,
'Graduate School of Biotechnology, Kyung Hee University, Suwon 449-701, Korea, “Department of Food and
Nutrition, Myongji University, Yongin 449-728, Korea, *Center for Food Safety Evaluation, Korea Food and Drug
Administration, Seoul, 122-704, Korea — The kinds and quantity of antimicrobial agents used for cattle (animal
industry) may be considerable, suggesting the possibility that pathogenic bacteria which cannot be extirpated
by the existing antimicrobial agents could appear. Ten cattle, pig and chicken farms, respectively, were ran-
domly selected from 5 provinces in Korea and the samples were collected from excrement, manure, under-
ground water, farmers' hands and the neighboring environment. A total of 299 samples were examined and
197 of Escherichia coli, 13 of Campylobacter jejuni/coli, 223 of Enterococcus faecium/faecalis and 42 of Sta-
phylococcus aureus isolates were collected. All isolates were screened for antimicrobial resistance: 69.4% of
E. coli (137/197 strains), 78.6% of S. aureus (33/42 strains), and 82.1% of E. faecium/faecalis (183/223
strains) were resistant to one antimicrobial agent and all of C. jejuni/coli isolates showed the resistance to one
antimicrobial agent. Meanwhile, the multiple resistance ratio for more than 4 lines of antimicrobial agent was
19.2% of E. coli (38/197 strains), 11.9% of S. aureus (5/42 strains), 15.4% of C. jejuni/coli (2/13 strains) and
6.2% of E. faecium/faecalis (14/223 strains). The antimicrobial resistance ratio of bacteria isolated from the
cattle farm showed lower than that of bacteria isolated from the pig or chicken farm, which might be related to
the quantity of antimicrobial agents consumed. And one strain of vancomycin resistant E. faecium (VREF)
were isolated from the excrement of chicken and stream, respectively. Generally, the ratio of VREF collected
in animal farm environments is lower than that of VREF collected in medical environment.
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Fol7] A3l FEAl FAAE s Akzel A
EHE AL T WEES Y e = S 1
ol el xZFe] WAFS] 29427 2 4 3 &
A FhE A A WAETE TR v B
3 AR = T olE A=l ALHIL, 16, 19, 26].
ole] £ draHAlelMe A5 SNEEE, ALxE, T3
=, Azt=, AREpIN &, A7, ' 2 47 1008 F
A9 sl B, H6l, A, B &P 159 @
739l 4, BEoFill M WEE ANF sl Escherichia coli,
Salmonella spp., Campylobacter colifjejuni, Enterococcus
faecium/faecalis, Staphylococcus aureuss H2)sl59}. o] &
ol dis A RS RSt FAA WA E,
WA 5 WAdEe] L9AEE RAlste] elvel SAt
W o) A g B AE olu R Siie).
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A ZNH cha W uk

S AL AR, AU, FHE, A, AAAER =
Al STFORE FEE F 47hS 23] THIE o] F
107 2|9z 83 5, Sl FAke] F8 &3¢l &)
A, & 57 10328 Al 2 Joll H3le] 71
24, 2], 5] &, 57k Aske, sl d o &
739 Bk | Ao AES pAsIIY S5EE 9 100
2, AA| oF 3000 XA AAE AFsidet. AA AH W
W ohET o] AAjslgie). 7159 B2 ASAF el
A A, Bl =E ARSI e X, Bk s
oA dad Zale} B H-E o83k oF 300 g& A3
k. S SoMe] 7 AF= 2FE 250 ml AR
He7t Eoldle o Hell &5 " sEZF A3 4S5
ARE3ITE. AEee 28 AR EE R § o ol B
o} AF A Y BE AT T2 1A o
w3 WE 2 AFse A AR YR B
Hete] APA R st F WARG A 2447 o]
o AlE-& AAsIIE 17, 29, 30].
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E. coli®] ¥l AF3 A8E FoHo= 743 3 H
25 g(or ml)yS F 8|4 EC broth(Difco, Becton Dickinson
and Co., Sparks, MD, USA) 225 mlol] HZ3} F 44.5°Cq}|
A 24X 7 Bt vioFslsdt. olu BiF) En] AR S
T 4 dle] A Adehuiel wiA]e =asleicl. Aeuyek
2 Z7t wieFH 10 ulE eosin methylene blue agar(Difco)
of =1t ¥ 35°C, 18~244|7F wioFslal F4A] e 3
3~5718 £ 8 % nutrient agar(Difco)ell =% F 35°C,
18~24A1 7k wjoksl o5 289 24 2 oxidase(Difco)
test 530l ElE Tl 3iA = AEFA 77191 VITEK

GNI*(bioMerieux Inc., Marcy 1 'Etoile, France)2 #|% %
AskquHs, 22, 36].

Salmonella sppi= AFAT ARE FoH22 ¢4} &
%) 25 g2 # 3l buffered peptone water(Difco) 225 miel]
HER F 37°CoA 16~20717F St wiokallet. Bt H
v AR S H3 glol AA A vl HF3t
gt 27 v 0.1 mlE 10 ml®] Rappaport-Vassiliadis
R10 broth(Oxoid LTD., Basingstoke, Hampshire, England)
ol HE F 42°CoA 18~24417F ikt - FehA oA F-
A e g2 25402 Wil WYY 50 piE Rambach
(Merck, Darmstadt, Germany)# 2| o] =43k = 37°Cof| A
18~24717F wioket F =2 WE vehile A2 351 A
el3}ed nputrient agar(Difco)l] EZ F 37°Col|A] 18~24717F
woFat F 239 4 2 ARdEl 0 =4 (Difcoyll =
g AAAE sl SRuRge] dolvbe Tl 33l
VITEK GNI*(bioMerieux)= #% $A3}310H23, 27, 28].

C. colifjeguni®] ¥&j= AFT A8 T2 a3}
3t ¥ 25g& # 3 A bolton selective enrichment broth
(Oxoid) 225 mlel} 37°C, 4X| 7t B¢t v] 3714 27 &
T wioF ¥ 42°Cell A 48] 715t Campylobacter 7}2~%]
(Oxo0idyS ¥ anaerobic jardllA] wiekslict. Faiz) gy
o) AZ= S A glol A Adujek wiA]e] =daial
o} Z7 wiekeld 10 miE- 15 ml tubeol] ¥ F 8,000 rpmel|
1087} centrifuge F HAE-S Aok 2 Campylobacter
blood free selective agar(Oxoidpll =% ¥ 42°C, w] 57|34
Z7(10% CO,, 5% O, and 85% Ny)& 9HE anaerobic
chamberell A 4847k wioFst o5 C. jejunic 3M2 5+
3l A=2hg Yeplle 7L, C coli= creamy-grey YA,
s, 7t BS540 BAS veple 95 44
3~57/0= A& g o horse blood agar(Difco)el] HE ¥
42°C, nj 3713 Z71& %HE anaerobic chamberel|A] 484|7F
wieFald BHo, 13, 31, 37]. Wik T acetate hydrolysis
testS A A 8led A FFE A3} polymerase chain
reaction (PCRYE F-3y3}e] ElAlg-& st

S. aureus®] HE1E 8 AFHS A2E FuHE A
38k 5 25g2 FHaMA 10% NaClS 78 tryptic soy
broth(Difco)oll 37°C, 16417y Z3F wi<kslsich. B9, =y
ABe ST W A olol A3 ek vl =3}
ot 4 vk 50 plE Baird Parker+RPF(bioMerieux)
of =% F 37°C, 16A]7F wiekslar el A3l 3
o] B AE 3~57) AHsA blood agar(Difco)ell 3E
F 35°C, 16417} vioFs}d 3L, hemolysis AAdo] dojuie= &
£ nutrient agar(Difco)ell HE § 37°C, 16A17F vl oFsld
o}, 1 v} coagulase(Difco) testE A A5l ¥ A5
Aelsle] HFH 22 VITEK GPI(bioMerieux)2 543151
o3, 4, 12]. |

E. faecium/faecalis®] H215 93] AF3 A 2E F4H



L2 73} 8 5] 25 ¢& #sHAM enterococcosel broth(EB)
(BBL, Becton Dickinson and Company, Cockeysville,
MD, USA)ll AE F 37°CA 18~244|7F S wiokatsd
o B3 Fule F ek 2 glol = Aok wiz)
o ERSIAH FT NP 10 uke Hsjed Heluixl<) BB
off =2 3 37°CellA] 18~24A17F wjSk8} 3L, vancomycin
resistant Enterococcus(VREY= 6 pg/ml 52| vancomycin
(SIGMA, Sigma-Aldrich Co, St Louis, MO, USA)e] &7}
E EB wi Aol v F 37°Cel| A 18~24412F wfokalgdv).
EBell A A2t 59 wjz| o] H24E we H2he 3-5) A
3o brain heart infusion agar(Difcoyel] =% F 37°Co])
A 18244171 ka1, 5, 14, 21, 24]. wioksl 7 1
94 (Difco) °FA 2 catalase(Difco) 24 Folgt oL
PCR W& o83t E fuecium3} E. faecalisS B3l
10, 20].

UM 2=y AIY

A 234 A2 disk diffusionH# minimal inhibitory
concentration(MIC) W5 <8319}, Disk diffusion B>
254 A1| WS F E. coli, Enterococcus spp., Salmonella
spp., S. aureust Muller-Hinton(MH) brothell 35°C, 2~64]
7k wfekste] F 3 =E #0.5 McFarland standard® %% 3}
¥ MH agar(Difco) 3ol HFHEE-S o] &3] T2A =
F3let. 7% AT F 158 ool AFY e, H=E A
petridisha 60°% 3)A3hdA] 33 F¥3)eict Huhe 355
Zh LR 15% ool dispenserS o]4-allA] SR Yl
= A Aol AEs ek A= 35°C wieFr) el A
16~184|7F wlioF F <F JA|d (inhibition zone)?] Z7])& 7]
53l I3 B, vancomycin, oxacillin, methicillin
9] 7 2487 W F WA RS A slgin)

C. jejuni/colit= ¥ A8 HATFE horse blood
agar(Difco)oll HE F- 42°C, n| 57| A Z7(10% CO,, 5%
0., and 85% N,)¢| anaerobic chamberell 4] 484| 7+ wjjoFa}
o] Horse blood agar(Difco) e ==t 72 bolton
selective enrichment broth(Oxoid)ol] 3| A sl o ===
#0.5 McFarland standard® Al G}, 3|4 d #2 5%
horse blood”} 7} 777} ¢F 4mmel MH agar(Difco)
Fojell AW LS o] 83le] 12A =xElgT}32] EE
Y gl vaa A3 919 £ coli®] WhEE SLs
el WA K= v 371" 2A(10% CO,, 5% O, and
85% N»)® anaerobic chamberel| A 37°C, 484 7 wjoF &
T GA|9 (inhibition zone)?] F7)E 7] E3le] HA )i}
A ApA AAre] 2 E A 9 7|22 Clinical and
Laboratory Standards Institute(CLSI7} #| A3} bl w}a}
38191 32(25] A= R(resistant, WA)), I(intermediate, %=
5= WA), S(susceptible, +4)2 Hehsich.

Minimal  inhibitory = concentration(MIC) H|~E=
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vancomycinell A& vlepl= E faecalisoll i agar
dilution methodE ©]83le] MICEZA A 5%)5 2A3}
gt Vancomycing 47 1 pg/ml oA 512 ug/mlzkA] 2
W < HAEE FMsle] 7 F TRIE MH agars
A =3+ ¥ #0.5 McFarland standard®] VRET 5-f-<8-S- 7}
=59 platee]] HEE F 35°CollM 2447 vk 3 ] A
7} 52 sl MICE ZAsIH. A a2 E
Jaecalis ATCC 292125 o] &3l9ir).

3
2 ZF 10032 AM, &2 B 108, 4] 432, 52 &9
Z, Ak 1035, BoF 363, 31 303522 F 9935lA] #
AL Az AR AAE HFeE F8 22z
AA Aoz i3l B Bw-2 3032, E¥]Es 183,
o) 22 203 XSkpE 303, BOF- 1023, s 90
FL R F 2993M HAZE AFEH. o] HE A
iRl A B Ao 3~0E FHgE F B W A
& sl

A=) 7 B AA A &, SiA], gl Abtgle]
B 100% HEE Tk Table 1), BHlE 4 241 42.9%, =)
A Z2AR= 71.4%, B FAR= 50%% HIX] FA19] Fu)7} o
el o 29Ee] 3 AL Vtebte) 0] oA
= Sl Able] oF 10% AEE HEF oW, Aske
B A ESAIE, AA FAF 1360 AEEAL F FAk
M AEER Atk B A & FAF FHo) 57.6%,
HZ] FAF o] 33.3%, B FARE 47.2%0]91.0H, shAl->
& ZAL FHol 56.7%, HAASAL FHE 56.7%, B AL T
12 60%2 53 Abglol visst AE Bl AA|
oz Hm oM 100%, HHE 55.6%, %9 &2
10.3%, A= 6.7%, B 46.1%, 3Pl = 57.8%2
H&Z thAere] HEH

Absdlelgte- 209709] A FollM =#] ) FH B
g3l Mt AEEE S 5 F< AlSelr e e
2] e8] 36%< A& aefs di[6] Tl 2 107
A FolAM 1= HEEHA ddvhs A2 99 =24 34
FollM Ardlelad] w3 29do] ol Qv g %
k& 4= glow, B3] mA) HAellM AR AAE 2 el
okl A w2 gh& AN Wi 3= AlxElo]e) g vle]
o] go] Atmdleqre] 29Ee] glele A v el

=
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Table 1. Isolation of several microorganisms from animal farm environment.

. Area Excrement Manure Farmer's Under Soil Stream
Strains hands ground water

Number of area 30 18 29 30 102 90

E. coli Detected area 30 10 3 2 47 52
Detection rate(%) 100 55.6 10.3 6.7 46.1 57.8

Number of area 30 18 29 30 102 90

S. aureus Detected area 3 0 10 0 3 19
Detection rate(%) 10 0.0 345 0.0 2.9 21.1

C iciuni/ Number of area 30 18 29 30 102 90

']co]li Detected area 7 1 0 0 3 2
Detection rate(%o) 233 5.6 0 0 29 2.2

E. faecalis/ Number of area 30 18 29 30 102 ) 90

faecium Detected area 16 13 11 5 60 71
Detection rate(%o) 53.3 722 37.9 16.7 58.8 78.9

AdE 4 9lE ZoE AlmEY, ofH ATelA 10322
A B 1M ® Ardelte] AEERA] syt
2L o5 S F AR Alsdo
C AR 299702] ZAA FellA A EHeA 3%, S
Al FHo| A 17, SN 13, | FAF 7 ] Bk
oA 132 AA 6xA TF7} AEHU(Table 1). C.
jejunie AA 299702] FA| FollM 4 EHAA 13, & F
ALe] EulellA] 13, & SAK] EofollA] 13T, HA] A
Z, HA SAK P 13, ' WA 1, B FA)
E 1322 AA 730eAM @57 AEH A webA
Campylobactertt=2- C. coli¢} C. jejuniZ &3l % 13304
57 AEENoH, AFHRAGEE B FHAA 73, E
v] 13, BofellA] 33, P 23 el g9 &3t A3}
FoAME AEHA W@

S. aureus= ¥ ZA] Y L9} FollME AEEHA &
skem, AR AT 30% HAEFCT. Enle} Asel e
&, HA, B A 2F AEHA gk 559 SelAe
& EAR= 20% HA] AR 60%, B AR 222% FHES
At ko] A4 & FAF Tl 6.1%, HA EAF 7
o] 3%, & A} FHANME AE HA dghor, 3L &
A} ) 26.7%, A FAFHLE 16.7%, B A T3
< 20%°] AEES episich AAHLE By P
10%, 552] 2 34.5%, EF2 3.3%, 32 21.1%2 7]
ZE T Fu)e} A3l M AEEA] dskek(Table 1).

E. faecium®) 735 F3 ZANA A& 10%, FA 20%, &
20%2] ¥EE AEEHNeH, Hule] A & SAke o &
Al M AEEA Ao, x| SAlelARl 143% HE
Hdoh T8 &2 29} HAA] S AEEA G
I g FAIARE 11.1% AEHGE. Aslee 29 5 5
At E AEEA) AYATE HA SAbM 10% AEH A
o} B A & FAF 0l 18.2%, FHA| FA4F 4
o] 242%, ¥ &AL FHol 83% HAEEHAU. L & F

o

=

T
N

A} FH o] 20%, HA| FAFFHE 233%, B A FHE
6.7% A& AA AL E Bl FHL 16.7%, ¥l
5.6%, S5 £ 3.4%, AL 3.3%, B 16.7%, 3}
AL 16.7% AZHLAS. E. faecalis®] 735 £ ZA| A
= A 20%, FA 30%, B 60%7F HEFHG 2w, EnleA
= A& 24} 42.9%, AR FAF 71.4%, 5 FAF 100%S] H]
42 ZAEH). 552 SoME & AL 30%, FA FA
40%, B SAF 33.3%2) ¥IEE AEFP2H, Aol
A Z2L 10%, A EAF 20%, B SAkIA 10% HEE9
o}, Eoko] A9 & ZAIFHo] 42.4%, SR SAF FHo
45.5%, & SA} FHo] 38.9% AEHNS. AL & FA}
FH o] 63.3%, HA ZAFHE 56.7%, H FAF FHL
66.7% ZHEF . AAX 22 B FH-L 36.7%, EH|:
66.7%, FH-9 £ 345%, A3TE 133%, EF>
422%, AL 622%ZE HEHUS. E faecium™ E.
Jaecalis= 745890 glo] & AolE B} BEdFE ¥
w3led W E faeciume 48057} EBHIL E. faecalis
175757} 2= o], &AM Ee]&o| E faecalis?} E.
faecium B} 3.6 AE v] 29 9l A= Yelrt
 AFA Gl I FEES vlwsle] B, B ¥ E
Jaeciume 16.7%R18) W3} E. faecalise 36.7%°1M, H¥])%=
E. faecium2 5.6%) 9 E. faecalis= 66.7%°] Q3L 5452
£A\XE E faeciume 3.4%09 E. faecalise 34.5%°] %
o, AE5E E faeciume 33%UU E. faecalis=
133%0] 931, AW Efo A E faeciums
16.7%18] E. faecalis& 42.2%°)193 SAFH2] 814 g)
oAME E faeciume 16.7%%)9 E. faecalise 62.2% 7%
Helw) o] F FFY HEEE sl B £ Ay
533%, HHlE= 722%, 59 &L 37.9%, AT
16.7%, EoF2 58.8%, -2 78.9%FA v #E<l ¥
ZE&EE Ho|il gle] o= E faecium/faecalis 7} B73 |
g o] Qe AR F5T 4 U%iTH(Table 1).



E. coli, Salmonella spp., C. coli/jejuni, S. aureus$t E.
faecium/fuecalis®) AE-&2 AF APL=E viws) By ¥
W3 R o] 5 o] AU o] FHHSIT} W A
S B B A= E coli 100%, E. faecium/faecalis
53.3%, C. colifjejuni 23.3%, S. aureus 10% <22 A&
HR.ow, 3130 A= E faecium/faecalis 78.9%, E. coli
57.8%, S. aureus 21.1%, C. colifjejuni 2.2% +2.2 T

289 $9le Aol7} UsITHTable 1),

ST 24y

F2 % B40) el F F 4 Aol gd T B
R AR F 1A BA T 335l dstel AR B
NEE AA & F R Age] FAL A4l 1S

PAA WA A2 o] 4} BAA B AR T

Table 2. Antimicrobials used in this study for susceptibility test.
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7} &gA WA etk 31 ARiste] 7 7)ol
A A WM AE E WS e $18iM
B 25 A3 e Al Fasledolnt, BAos
= ABE A& 9 7] WiEel w5 AAF A S E
A& A 3] o™ (Table 2), 24 AR 2=t Eaky
(disc diffusion method)2-2 A28} e},

R9 E coli 19775 F 1714 o|Ae] sH4Al WA-&
WA AL QlE FFE 137EF(69%)F(Table 3), & FA} 5
W el )R 71TelA 438 (61%), A FAF F
W e A Eelgl 5295 T 41795(78%), B SAF 9
A B3t 47T F 53TF(T1%)S veRe), & &
Aol Blal] A, & SAF T A Relgt At
WA Eo| i 2 o2 vepylth Eel5 E coli®] W
A A o A ES B AA FelRt 197 I Sl

Enterobacteriaceae

Antimicrobials
E. coli

S. aureus E. faecium/faecalis C. jejuni/coli

Salmonella spp.

Ampicillin(10 pg)
Cefazolin(30 ng)
Cephalothin(30 pg)
Gentamycin(120/10 pg)
Streptomycin(10 pg)
Amikacin(30 pg)
Amoxillin/Clavulanic acid(30 pg)
Cefepime(30 pg)
Cefoxitin(30 pg)
Cefotaxime(30 pg)
Ciprofloxacin(5 pg)
Enrofloxacin(S pg)
Norfloxacin(10 pg)
Imipenem(10 pg)
Sulfamethoxazole/Trimethopenem(25 pig)
Oxacillin(1 pg)
Penicillin(10IU/IE/UE)
Rifampin(5 pg)
Erythromycin(15 pg)
Clindamycin(2 pg)
Vancomycin(30 pg)
Chloramphenicol(30 pg)
Tetracycline(30 pg)

*(10)

Total 17

13

Table 3. Prevalence of antimicrobial resistant bacteria in animal farm environment.

Strains
(No. of total isolates)

No. of isolates resistant to one or more
kinds of antimicrobial (%)

No. of isolates resistant to four or more
kinds of antimicrobial(%o)

E. coli(197) 137(69.4)
S. aureus(42) 33(78.6)
C. jejuni/coli(13) 13(100)
E. faecium/faecalis(223) 183(82.1)

38(19.2)
5(11.9)
2(15.4)
14(6.2)
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A iAol A gl AL 305% FoH, 13FE 27.4%,
2FFE 147%, 3FFE 7.6%, 4EFE 4.6%, 5EFE
1.0%, 657+ 3.0%, 757 3.6%, 857 3.0%, 95§
= 2.5%, 10552k 11575 44 0.5%, 12555 1.0%=
vebsie).

AH A EA) At dA FAA el A WSS
A HE 1] F5 ol4ke] el UiAde] gl kAl W
AT, 3], B9, S0l Yehten], 23] gn)
7} ST kR v A Yebdek(Table 4). 22
A ARgol AA gy B sAolM o] FEe] A
FH9E A2 29AZ FA) ol FL Aw7t 2 A
L2 Aledn. 53] A5l Held 7 2% oA
AR WA olF WAl Asieria] Lgd€= 7
& 9nlEi, & o 742 A7) 998 AeE AaFHgY.

FAAME WAJE-S ¥ tetracycline(TE) 56.3%, cephalothin
(CF) 28.9%, streptomycin(S) 27.4%, ampicillin(AM) 25.9%,
trimethopenem/sulfamethoxazole(SXT) 17.8%, enrofloxacin
(ENO) 13.2%, norfloxacin®NOR) 12.7%, ciprofloxacin(CIP)
12.2%, chloramphenicol(C) 9.1%, gentamycin(GM) 6.6%
olm 1 #el| cefazolin(CZ), amoxillin/clavulanic acid(AMC),
cefepime(FEP), cefotaxime(CTX), cefoxitin(FOX) 5%
ulRke 2 Z1&5 9] 2™, amikacin(AN), imipenem(IPM)2-
FH, 5], e & Asle, B, skdelA] £2l9 RE
oA WAES ellA] 9o}, Bt guloa] Belst
T WA el Bkt 3l Bohe v B8 7es g
%21, tetracycline(TE), cephalothin(CF), streptomycin(S),
ampicillin(AM)ell 2 WAES ellsich

Salmonella sppi= 2993-2] =] WA ZA £ HA| 24}
FH 49 B 1AM AE HUT o] T FAA
A A2 A WA el gle AoE g

C. coliffejuni= Fe|R 137 E5F 17HA] o]Ake] A4
ol HAE 7HAa gled, 100% WAS 7HA 3 glgden 3
A 2FPAR] T $lsivk(Table 3). WA a4 8 o)
Ae X AA L2 1395 F WA S 1559 3
il 7 475, 2559 4550l 4 275, 2Bl 625
FAA e WA o] o= AL 17FH e o) FF YA 3}
A EF+ amikacin(AN), ciprofloxacin(CIP), enrofloxacin

Table 4. The number of multi-drug resistant bacteria isolated
from domestic animal farm environment.

Strain . E. S. C. E. faecium/
Area coli  aureus jejuni/coli  faecalis
Excrement 13 0 1 1
Manure 4 0 0 2
Farmer's hand 0 2 0 1
Underground water 3 0 0 0
Soil 10 0 0 2
Stream 8 3 1 8

(ENO), erythromycin(E), chloramphenicol(C), tetracycline
(TE)°] -2 norfloxacin(NOR)el| 2k 74 o] gl Aoz
ebdel ol #9] A MAES B tetracycline
(TE) 84.6%, ciprofloxacin(CIP) 53.8%, norfloxacin(NOR)
53.8%, erythromycin(E) 30.8%, enrofloxacin(ENQO) 15.4%,
chloramphenicol(C) 15.4%, amikacin(AN) 7.7%%3 ¢}, £
3 C. colijjejuni®] 7} HelA frE&slt o] 7R3 91A]
AT 7 A WEES B & A5 3
oA el Feol HAA & Bl Eelgt & B} ok
g el A S TR e

28 S aureus 4285 F VM o)) FAA WAL
7R3 Q) FFE 34TFE(78.6%)(Table 3), & &4} F
W A Felsl 133NN 9T (69%), HA FAF F
H A B 202F F 17EF(E5%), B A 7
elX 2R 97T F T (18%)F Hehled, & E4b
o visjAl A=, & SAE oM Rjd Az
AT WAEe] v w2 Aoz vielgeh WA 34
Al AES B WY A 1B 140, 2%
e 55, 35 e STTRe, 4578 A WS
el AR 575 EAEkde.

A HAE-E B penicillin(P) 76.2%, tetracycline
(TE) 42.9%, erythromycin(E) 26.2%, clindamycin(CC)
14.3%2 viepgton] 79, F21919] &, sReAM FeE9
W o]% 9] ¥-E-2 penicillin(Py# tetracycline(TEp] %
<+ WAEES Heiglen

F2l€ E. faecium/faecalis 22375 F 17FA] o]Ake] &)
A WS 7T s T 183TFE (82%)(Table 3),
& FAF A sl 68TTFlM 53EF(78%), S
A SAF T A Belgl 81FTF F 69 T (85%), B
A T BN Bejdt 1470 5 61T T(83%)3 ek
o, 4 FAlell wlsiA AR, B 241 T BelA 2
23 AT WA Ee] ot 2 o= ey WA
FAA o WSS B WA Al 155 2d
28T 63TF, 3T 4T, 45FE 9FT, SR 4
TF, 7 177 SAE WA ES B tetracycline
55.2%, rifampin 44.4%, erythromycin 25.1%, ciprofloxacin
15.2%, chloramphenicol 9.4%, gentamycine 1.3%, amoxillin/
clavulanic acid 1.3%, ampicillin® vancomycin®ll & 0.9%
£ vehigich.

29 E faecium AT, E. faecalis 17505 o)A
vancomycin 243 A& AAIRE A AR 13 & &
AL F9 BHA 13t A2 B R E. faecium 2FF7}
MIC7} 256 pg/migl VREFZ B4 =¢)c}. =35 vancomycin
o) WAL B1sk] S5kl multiplex PCRS: o]
g AR A o)F 205 BT vanA o2 B
Qe =] ZHelA 20029 11 1t 94 AN e
%l E. faecium % VREF(Vacomycin Resistant E. Jfaecium)



o] Fal& 33%7H15] 20024 6%ellA 8d7HA] RU7 =
W 1070 AEEdoN N E21" E faecium 5 VREF:
8.3%~61%, T 19%2] F=l&=} v|isle] & w2 2 =
A7 Foll A B2l VREF: 4875 £ 275 (4.16%)%
Akl Aol wldl] Felgo] vl okt aeh) A8 o
el A o] F ol Rl The AL W} o] AEA
22 FAYAZ} AMEEE o] o Aol 2ulsl= ul
7b 3e wEbA g 9 @R vlote] g3 AT AR
24 Zlew AlEEgo

A FEo= QF WAMTE ke o $Hel Fv)
Slell Hekst Al S AL Qs ol WAES &
AT A WA Tl 9loiA oAl WAl el digt B
4 4L gt b Ade MR o2 Aol
Ade] sl Tl Halx Al WA TH(multi-drug resistant)
22 Al B2 sl oA W] digk ou)= e
g RhE, R oA WA Te] o] A EQlR| delu gl
E. colf= 19785 5 38TFE 192%, S. aureus= 4275
F STFE 11.9%, C jeunicoliz- 13TF F 20F2
15.4%, E. faecium/faecaliss 223707 % 140TE 6.2%=
yepfodet AFH AGEE e Bz s v WA
ol el EAfee 7l o2 Yepdri(Table 4). W SA4F 8
7oA Belgt o] w59 3PA WA Eo] B Ay
tEo] B Ao Bl B 49 AlFEe] o 717
oE 5o Al def oAl WAS 2k 9les g S
UG}, ol FF F M= AT FA= AL AME
28 WA rheA S AYal 3eE AlARsk

OF
oF

0]

S AGE A%, AL, AT, AP
A SOoFeE TR F AE 23] PRI Uire] &
1032e] Aoz 483t 5, =il Sk 8 259 & )
AL 8 AN FALE B, E], S0l & sk B
&, BV E. coli 19705, S. aureus 4275, C. jejuni/
coli 131057, K. faecium/faecalis 223075 He|5te] YA
A AlRE AAET. 2UER] A 24086 B
25 7 F g 7 o)Akl Al SF S-S E coli
69.4%(1379F), S. aureus 78.6%(337F), C. jejuni/coli
100%(13F), E. faecium/faecalis 82.1%(1831-F)% e}
Wdet. =3t 441 ol ake] A Aol e oAl WA
&2 7 192%G8TF), 11.9%(5TF), 15.4%2TF),
6.2%(140)3 vt 18]35 374 FollA] VREF 20 #5%
YT 5 A ARl B AR, &, HjH],
9 d AR 5 T8 ARSI 3 Ele] dvl|aks A}
g A} 20 A o1dFE dEHEE 6%, 9%, 8% Tl
HAx] S 01 3R AR 57%, 56%, 55% D, Bhe
7 01QFE] Q= 23%, 23%, 26% B, $AREL] 7

[e )
Kt
2

o
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< 0ndRE] AEHE 14%, 12%, 11% iR Aoz zA}
= det[18].

ol A& FA} A7ellA Ee3t Ho] HAY & S} 37
oA Helgt He WA Eo] WAl et Al Algsks
A7} e S F5T S5 Usioh

AAH ez Feldl 7o WEo] ol Felse o
o] A WA Sl vlsiME YA AEHt a3 &
A, Bk, Akl &, #elg Folld Hel® o) A
WAES e 550 ¥ 5 el et £ 4 ¢
2 A Aol 93k Hlow AlaHv. w3 FAL &
7oA Feld Addel B4 e W FAE AiE A
B g7 FE 55 &5 A AT Ae) A
25 I 22 A7 287 2 HeE AEFE

INERE

o) TR AFe|FEIUA FoFPAA PR (B
s g ek 754, SAbE F0) AR AT 2
)] A7u] 7ol 2l5ke] FAF Azke] A¥olw] ol
R EIS LR
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