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Abstracts

In this study, We investigated the antimicrobial resistance of Enterococcus spp. from cattle feces in Busan. Nineteen
strains of Enterococcus faecium and 15 strains of Enterococcus faecalis were isolated from 101 fecal samples and examined
for antimicrobial resistance using 13 antimicrobial agents. E. faecium isolates were resistant to 6 antibiotics; erythromycin
(684 %), tetracycline(57.9 %), ciprofloxacin(52.6 %), rifampin(36.8 %), quinupristin-dalfopristin(36.8 %) and linezolid(21.1 %).
E. faecalis isolates were resistant to 5 antibiotics; tetracycline(40.0 %), quinupristin-dalfopristin(33.3 %), erythromycin(26.7
%), ciprofloxacin(26.7 %) and rifampin(20.0 %). Antimicrobial resistance to erythromycin, tetracyclines and quinupristin
-dalfopristin was slightly higher than average of antimicrobial resistance on food animals in Korea(2012). Multi-drug
resistance were observed in 73.7 % of E. faecium and 46.6 % of E. faecalis. The resistance rates of isolates from old cattle
(=2 years old) were higher than young cattle and isolates from Holstein were more resistant to antimicrobial agents

than Hanwoo.
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Table 1. Primers used for multiplex PCR to differenciate E. faecalis & E. faeciunt’™

Target Product size Amplified gene Sequence
. F: 5'-GCAAGGCTTCTTAGAGA-3'
E. faecium 550 A, faccium R: 5'-CATCGTGTAAGCTAACTTC-3
£ faccalis 941 A1 facenti F: 5'-ATCAAGTACAGTTAGTCTT-3

R: 5'-ACGATTCAAAGCTAACTG-3'

Table 2. List of antibiotics and clear zone breakpoint

Concentration of

Antibiotics(abbrev.) ) X
resistance disc

Clear zone diameter

Resistance Intermediate Sensitive

Penicillin(P) 10 1U R=<14 - 15 <8
Streptomycin(S) 300 ug R< 6 7-9 10 <8
Gentamicin(GM) 120 ug R< 6 7-9 10 <8
Vancomycin(VA) 30 ug R<14 15 - 16 17 <8
Erythromycin(E) 15 ug R <13 14 - 22 23 <S8
Tetracycline(TE) 30 ug R< 14 15 - 18 19 <8
Ciprofloxacin(CIP) 5 ug R <15 16 — 20 21 <S
Rifampin(RA) 5 ug R <16 17 - 19 20 < 'S
Chloramphenicol(C) 30 ug R <12 13 = 17 18 <3S
Florfenicol(FFC) 30 ug R<12 13 - 17 18 <8
Quinupristin—dalfopristin(SYN) 15 ug R=<15 16 - 18 19 <8
Linezolid(LNZ) 30 ug R <20 21 - 22 23 < S
Bacitracin(B) 10 U R< 8 9-12 13<S
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o™, tetracycline 57.9 %, ciprofloxacin 52.6 %,
rifampin 36.8 %, quinupristin-dalfopristin 36.8 %,
linezolid 21.1 % +C°.2 UES O™, penicillin,
streptomycin, gentamicin, vancomycin, chloram-
phenicol, florfenicol, bacitracinol] thajrl= WA
< el #5771 Itk

P
Fuy

2|8l E faecalis2| TMH| LIME

WAE-2 tetracyclineo] 40.0 %2 713 =A Ye}
%o, quinupristin-dalfopristin 33.3 %, eryth-
romycin 26.7 %, ciprofloxacin 26.7 %, rifampin
20.0 % o2 Yo, E. faeciumd} 5L3HI
penicillin, streptomycin, gentamicin, vancomycin,

chloramphenicol, florfenicol, bacitracin®] thajjA]

Fig. 1. Multiplex PCR for identification of E. faecalis & E. faecium.(M: Marker, L1: E. faecium, 1.2: E. faecalis, L3 - L12:

samples)

Table 3. Resistance to specific antimicrobials in E. faecium isolates from cattle feces

No. of isolates(n=19)

Antibiotics
No. of resistance(%) No. of intermediate(%) No. of sensitive(%)

Penicillin 0( 0.0) 0( 0.0) 19(100 0)
Streptomycin 0( 0.0) 0( 0.0) 19(100.0)
Gentamicin 0( 0.0) 0( 0.0) 19(100.0)
Vancomycin 0( 0.0) 0( 0.0) 19(100.0)
Erythromycin 13(68.4) 0( 0.0) 6( 31.6)
Tetracycline 11(57.9) 0( 0.0) 8( 42.1)
Ciprofloxacin 10(52.6) 0( 0.0) 9( 47.4)
Rifampin 7(36.8) 0( 0.0) 12( 63.2)
Chloramphenicol 0( 0.0) 0( 0.0) 19(100.0)
Florfenicol 0( 0.0) 0( 0.0) 19(100 0)
Quinupristin—dalfopristin 7(36.8) 2(10.5) 10( 52.6)
Linezolid 4(21.1) 0( 0.0) 15( 78.9)
Bacitracin 0( 0.0) 0( 0.0) 19(100.0)
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Table 4. Resistance to specific antimicrobials in E. faecalis isolates from cattle feces

No. of isolates(n=15)

Antibiotics
No. of resistance(%) No. of intermediate(%) No. of sensitive(%)

Penicillin 0( 0.0) 0( 0.0) 15(100 0)
Streptomycin 0( 0.0) 0( 0.0) 15(100.0)
Gentamicin 0( 0.0) 0( 0.0) 15(100.0)
Vancomycin 0( 0.0) 0( 0.0) 15(100.0)
Erythromycin 4(26.7) 0( 0.0) 11( 73.3)
Tetracycline 6(40.0) 2(13.3) 7( 46.7)
Ciprofloxacin 4(26.7) 0( 0.0) 11( 73.3)
Rifampin 3(20.0) 0( 0.0) 12( 80.0)
Chloramphenicol 0( 0.0) 0( 0.0) 15(100.0)
Florfenicol 0( 0.0) 0( 0.0) 15(100.0)
Quinupristin—dalfopristin 5(33.3) 0( 0.0) 10( 66.7)
Linezolid 0( 0.0) 0( 0.0) 15(100.0)
Bacitracin 0( 0.0) 0( 0.0) 15(100.0)

Table 5. Antimicrobial resistance patterns of E. faecium isolates from cattle feces

No. of antibiotics

Patterns of resistance

No. of isolates(%) (n=19)

0 - 2(10.5)
1 TE 2(10.5)
E 1( 5.3)

’ E, RA 1( 5.3)
TE, E 1( 5.3)

E, TE, RA 1( 5.3)

E, CIP, SYN 3(15.8)

3 TE, RA, SYN 1( 5.3)
E, TE, CIP 1( 5.3)

TE, CIP, LNZ 1( 5.3)

4 E, TE, CIP, RA 1( 5.3)
E, TE, CIP, RA, LNZ 2(10.5)

5 E, TE, CIP, RA, SYN 1( 5.3)
E, TE, CIP, SYN, LNZ 1( 5.3)
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Table 6. Antimicrobial resistance patterns of E. faecalis isolates from cattle feces

No. of antibiotics Patterns of resistance No. of isolates(%) (n=15)

0 - 1(6.7)
E 2(13.3)

1 TE 4(26.7)
SYN 1(6.7)

CIP, SYN 2(13.3)

E, RA 1(6.7)

2 TE, RA 1( 6.7)
E, CIP 1( 6.7)

TE, SYN 1(6.7)

3 CIP, RA, SYN 1( 6.7)

A= erythromycin 177] 5, tetracycline
1778 ¥, ciprofloxacin 147) 72 YEPIT]
E. faecium 25t Z FA] <FAlel sl ojwgh
YAE YepliA] &= T+ 105 %R 34
WAt (erythromycin, ciprofloxacin, quinupristin-
dalfopristin)©] 15.8 %, 54| U]/d ¥ (erythromycin,

tetracycline, ciprofloxacin, rifampin, linenzolid)

faecium@] 73-%- 2A4] o]slol| A Hi FAIA A
A= 2470 F O 34| o= 29702
EP O™ E. faecalis®] 7%= 24 o]slilA= 1.2
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7V FAME XSt (Table 7)
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Eoktk E. faeciumol| ) - 237N, E. faecalisol

A 14708] eAlol ol WAE vesiont B
o] 7% E. faeciumol| X 2.97Y, E. faecaliso| A 2.37)
o] opAlol] Tl S LFEITh(Table 8)

3} tetracycline @ WAATF7F 105 %= UE}
St} E. faecalis -2l T WS HERNA &
E TFE 6.7 %9°H tetracycline © WAl
F7F 267 %ZAt) 24 WATF(ciprofloxacin,
quinupristin-dalfopristin) 9} erythromycin & o &
WadF= 133 %= ERT

NY, 501 ME UM W= WAdEE At WA Fols F4shks
E. faecium3} E. faecalis 5 Ao we} &4 & I8
AW HAlgE S7keske AR UEHTh B sl A AU ARATEEo R A

Table 7. Antibiotic resistance pattern of Enferococcus. spp isolates on cattle ages

Under 2years old 2years old or more

Species No. of resistant Avg. of resistant No. of resistant Avg. of resistant
No. of head e L No. of head o L
antibiotics antibiotics antibiotics antibiotics
E. faecium 5 12 2.4 14 40 2.9

E. faecalis 11 13 1.2 4 9 2.3
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Table 8. Antibiotic resistance pattern of Enferococcus. spp isolates on cattle breeds

Hanwoo Holstein
Species ; ; ; ;
No. of head No. of reglstant Avg. o.f .re§|stant No. of head No. of res.|stant Avg. o.f Fegstant
antibiotics antibiotics antibiotics antibiotics
E. faecium 11 25 2.3 8 27 3.4
E. faecalis 14 20 1.4 1 2 2.0
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684 %, tetracycline 57.9 %, ciprofloxacin 52.6 %,
rifampin 36.8 %, quinupristin-dalfopristin 36.8 %,
linezolid 21.1 %& JJeps;om,

2. E. faecalis®] WAdE-L tetracycline®] 40.0 %,
quinupristin-dalfopristin 33.3 %, erythromycin
26.7 %, ciprofloxacin 26.7 %, rifampin 20.0 %=
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