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Isolation and Antimicrobial Susceptibility of Enterococci from Cattle and Pigs
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Abstracts

This study was carried out to investigate isolation, antimicrobial susceptibility and detection of vancomycin gene of
E. faecium and E. faecalis isolates from 186 samples of cattle (feces 54, carcasses 31) and pigs (feces 55, carcasses 46)

in Busan province from January 2010 to June 2011. Isolation ratio of E. faecium and E. faecalis from feces and carcasses
were 43 (39.4%), 8 (10.4%) and 45 (41.3%), 24 (31.2%), respectively. In antimicrobial susceptibility test, all the isolates
were demonstrated susceptibility to ampicillin, ciprofloxacin, daptomycin, gentamicin, linezolid, tigecycline, vancomycin
and salinomycin. But the isolates were showed resistance other antibiotics in order of tetracycline (70.6%), tylosin (51.0%),
erythromycin (49.0%), streptomycin (47.1%) and kanamycin (33.3%). E. faecium and E. faecalis isolates could be, detected
for ddig fuecium, ddlgfuecatis and vand by PCR. This PCR could detect E. faecium and E. faecalis, simultaneously. But the

isolates not detected vand by PCR.
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AAHE faecium LU E faecals)?| 22| L =X

CHEY ARE =4 A 1mE Azide dextrose
broth 9m¢ell Eske] 36°C 48A17F S+ WAL, &
¥ A]&= Brain heart infusion (BHI) brothol| A &+
uioFsloich wjeFolS Enterococcosel agar (EA)o| =
ko] FF 3 37CAA 24~48A17F v kst T EAo
A G2 Heks AEske] Tryptic soy agar (TSA)e]l
37T, 18~24X7t 458 wjYst 2 polymerase

chain reaction (PCR)¥S ©o|-&3}o] £ faccium X E

a8 A

concentration (MIC) W& o]-§sto] FHAR A
oA AARE A5 Akt AR A T
L gentamicin (GM), streptomycin (S), kanamycin
(KM), (AM), (CIP),
vancomycin (VA), tigecycline (TGC), erythromycin
(E), tylosin (TYL), linezolid (LNZ), chloramphenicol
(C), florfenicol (FFN), quinupristin/dalfopristin
(SYN), (DAP),
salinomycin (SAL) 5 1632 A}&3}%it).

Minimum  inhibition

ampicillin ciprofloxacin

tetracycline (TE), daptomycin

Polymerase chain reaction (PCR)

DNA &

A E #5252 genomic DNA &2 o] 99 v}
Hol wel Wizard genomic DNA purification kit
(Promega, USA)E AHESISITH

Oligonucleotide primer?] ¥4

PCRO| A% oligonucleotide primer?] {7144,
FENEO H7] U LT Table 19149} o]
ddlg taecivm 5 352 Bioneer (Korea)oll g4 <& s}o]

AHg3tTE,

PCRO| olgt &7 % BtF0Ofo|d i STXt A

E AN

PCR ¥F2-2 template DNA 1 uf¢, 10X PCR buffer
1.5 ul, 10 mM dNTP 1.2 wf, 20 pM primer Z} 1 ul,
Taq polymerase (Enzynomics, Korea) 0.2 wS 3+
slo] EeFo] 15 w7t E7A 3Gk PCRE 94° CojlA]
587F denaturationA]Z] 3, 94° Col|lA] 18, 54° Cof
A 1R, 727 CollA 18 2HeR F 35 cycle 3Tt

S 727 ColAl 1083} extensionAlZTHY,

PCRO| oJaj4] SEg 4Hge o] 579 o] #3}o]
loading buffer (80% glycerol, 50 mM EDTA,
0.025% bromophenol blue in 50 mM TrisHCI, pH
8.5)9 2:172 Z3lsle] 2.0% agarose (Sigma, USA)
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Table 1. Synthetic oligonucleotides used as primers for PCR

Target gene Sequence (5" — 3 ) Size (bp) Tm (C)
GCA AGG CTT CTT AGA GA
ddllp fuectum CAT CGT GTA AGC TAA CTT C 650 o4
ATC AAG TAC AGT TAG TCT T
a5 tascslis ACG ATT CAA AGC TAA CTG 941 o4
. GCA TGG CAA GTC AGG TG e )

GAT TCC GTA CTG CAG CCT

geliol loadingd}al TBE buffer (40 mM Tris, 20
mM boric acid, 1 mM EDTA; Invitrogen) sFollA] 12
07140 volt® °F 1AZF &3t A7|¥ES HAISHAT
Agarose (Sigma, USA) gelS 0.5 ug/ml9 ethidium
bromide (Gibco, USA) fdoz GMAZl & UV
transilluminator (Hoefer, USA)E AF&3}o] DNA Ak
25 3lstgt Marker2% 100 bp DNA Ladder
(Promega, USA)E AH&-st3ict,

2 o

XMAHE faecium Z E faecalis)Q 22|

A ok A0k HA Y B, =AW 9 5%
oA ARG FQl 2%} =fA| 2] A 186719 ARE
B B3t £ faecium 2 E faecalis® £
Table 29} Zro| 51F(27.4%)2] E faeciums &
om, I F =AFEHAA 8F(HHA 6, & 2), &
435 (HA] 30, 4 13)8 T8I}, B faecalis®| 3%
697(37.1%)5 Zelstdon, 1 5 =AEHoA 245
(BHA] 14, 2 10), WA 4557(=HA] 24, 4 21)E #

A

cIESE

AL o9

2|5 £ faecium 517 dist @AY A=
Table 33 o]

daptomycin,

ampicillin, ciprofloxacin,

gentamicin, linezolid, tigecycline,
vancomycin, salinomycin®l tiste] 100%2] A
e AT, WSS tetracycline (70.6%), tylosin
(51.0%), (49.0%), streptomycin
(47.1%), kanamycin (33.3%) =ol%ict. A - +5
9] YAE&L tetracycline (63.9%), tylosin (52.8%),
(50.0%), streptomycin (47.2%),
kanamycin (41.7%) <=°l3lem, & f 52 W&
L tetracycline (86.7%), erythromycin (46.7%),
streptomycin (46.7%), tylosin (46.7%) <=°]ich.

E faecalis 695°] 3t Z4AA1E A= Table 4
o} o] ciprofloxacin,
linezolid, tigecycline, vancomycin, salinomycin®
tfste]  100%9] ERSLL, WS
quinupristin/dalfopristin =~ (94.2%), tetracycline
(72.5%), tylosin (55.1%), erythromycin (50.7%),

erythromycin

erythromycin

ampicillin, daptomycin,

A< (e}
TridE

Table 2. Isolation rates of E. faecium and E. faecalis from pigs and cattle

No. of isolates (%)

Animal Sources No. of samples - -
E. faecium E. faecalis
Pi Feces 55 30 (54.5) 24 (43.6)
igs

g Carcasses 46 6 (13.0) 14 (30.4)
Feces 54 13 (20.1) 21 (38.9)

Cattle
Carcasses 31 2 (6.5) 10 (32.3)
Feces 109 43 (39.4) 45 (41.3)

Total
Carcasses 77 8 (10.4) 24 (31.2)
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kanamycin (37.7%), streptomycin (36.2%) <°]ith. gom, A $g H#F9 WAELEES quinupristin /
2] G #5929 WSS quinupristin/dalfopristin dalfopristin (90.3%), tetracycline (58.1%), tylosin
(97.4%), tetracycline (84.2%), tylosin (76.3%) <=©| (29.0%) <o)t}

Table 3. Antimicrobial resistance of 51 £ faecium isolates from pigs and cattle

Antimicrobial Break point No. (%) of isolates with indicated resistance
agent (ug/mo) Pig (n=36) Cattle (n=15) Total (n=51)
Ampicillin >16 0 0 0
Chloramphenicol >32 9 (25.0) 2 (13.3) 11 (21.6)
Ciprofloxacin >4 0 0 0
Daptomycin >8 0 0 0
Erythromycin >8 18 (50.0) 7 (46.7) 25 (49.0)
Florfenicol >392 12 (33.3) 2 (13.3) 14 (27.5)
Gentamicin >2,048 0 0 0
Kanamycin >2.,048 15 (41.7) 2 (13.3) 17 (33.3)
Linezolid >8 0 0 0
Quinupristin/Dalfopristin >4 9 (25.0) 2 (13.3) 11 (21.6)
Streptomycin >1,024 17 (47.2) 7 (46.7) 24 (47.1)
Tetracycline >16 23 (63.9) 13 (86.7) 36 (70.6)
Tigecycline >0.5 0 0 0
Tylosin >8 19 (52.8) 7 (46.7) 26 (51.0)
Vancomycin >32 0 0 0
Salinomycin 16 0 0 0

Table 4. Antimicrobial resistance of 69 E rfaecalis isolates from pigs and cattle

Antimicrobial Break point No. (%) of isolates with indicated resistance
agent (ug/me) Pig (n=38) Cattle (n=31) Total (n=69)
Ampicillin >16 0 0 0
Chloramphenicol >32 15 (39.5) 6 (19.4) 21 (30.4)
Ciprofloxacin >4 0 0 0
Daptomycin >8 0 0 0
Erythromycin >8 29 (76.3) 6 (19.4) 35 (50.7)
Florfenicol >32 5 (13.2) 0 5 (7.2)
Gentamicin >92.048 6 (15.8) 6 (19.4) 12 (17.4)
Kanamycin >2.048 20 (52.6) 6 (19.4) 26 (37.7)
Linezolid >8 0 0 0
Quinupristin/Dalfopristin >4 37 (97.4) 28 (90.3) 65 (94.2)
Streptomycin >1,024 19 (50.0) 6 (19.4) 25 (36.2)
Tetracycline >16 32 (84.2) 18 (58.1) 50 (72.5)
Tigecycline >0.5 0 0 0
Tylosin >8 29 (76.3) 9 (29.0) 38 (55.1)
Vancomycin >32 0 0 0

Salinomycin 16 0 0 0
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Figure 1. PCR products amplified from E faecium and E. faecalis isolates using ddlg faecium and ddlg mecasis
primers. M; 100 bp DNA Ladder (Promega). lane 1~3; E. faecium, lane 4~6; E, faecalis,
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