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Lactic Acid Bacteria Isolated from Healthy Korean Having Antimicrobial
Activity Against VISA and VRE
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Abstract — VISA and VRE are the main causes of surgical infection, urinary tract infections and bacteremia in hospitals.
In this study, we selected VISA (Vancomycin Intermediate resistant Staphylococcus aureus) and VRE (Vancomycin Resistant
Enterococcus) isolated from the clinical isolates. One of the isolated strains indicated the high resistance to severel anti-
biotics (Vancomycin, Teicoplanin, Mupirocin, Synercid, Ciprofloxacin, Gentamicin, Lincomycin, Cefotaxim, Meropenem).
Antimicrobial activity of Bifidobacterium spp. against VISA and VRE were measured. About 10* cells of VISA or VRE were
mixed with 1, 5 and 9 m/ of Bifidobacterium and the final volume was adjusted to 10 m/ with brain heart infusion (BHI) broth.
The cell suspension was incubated for 3, 6, 9, and 24 hr, serially diluted and then plated on BHI agar plate. As numbers of
Bifidobacterium were increased viable cell count of VISA and VRE decreased. The strongest antimicrobial activity of the
Bifidobacterium was observed after 9hr incubation in any mixture, almost completely inhibiting the growth of VISA and

VRE.
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Intermediate resistant Staphylococcus aureus)@9} #Em9
(VRE : Vancomycin Resistant Enterococcus faecium) #145
AREEE O, AZFE g Adele] EwelM Hal wjekst
Bifidobacterium spp. SPM 0212, Bifidobacterium spp. SPM
1005, Bifidobacterium pseudocatenulatum SPM 1204 32! Bifi-
dobacterium longum SPM 12055 ARg-8tT).

ARZ BHX| & A2}

VISA@g} VRE #14¢] MIC 748 $Igt uj<|2A BHI(Brain
Heart Infusion, Difco, USA) agarZ AE-35I99 0}, A= syn-
ercid(Handok, Korea), vancomycin(Li-llykorea, Korea), teico-
planin(Handok, Korea), mupirocin(Hanall, Korea), ciprofloxacin
(lidong, Korea), gentamicin(Kukje, Korea), lincomycin(Yuyu,
Korea), cefotaxim(Handok, Korea), meropenem(Yuhan, Korea)

2 amoxicillin(lisu-ng, Korea)s AF&3}5IT)
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FkEe] VISA @9} #Em9 o tist Agelxl Ade s=a8at
7] 918l gikze] Auiok siX)2= GAM broth(Difco, USA)
S AHE3IT, VISADS #Em9 & Aujoksly) st w2
BHI broth(DIfco, USA) & AMg-815101, VISADS}H #Em9 o
Z Rt s SRl B v 582 93k Wixl2= BHI
brothe} BHI agarZ A3}t

& YT XX| =T(Minimal Inhibitory Concentration
Test, MIC)2| &4

8572 A E Al8-3to3, NCCLS(National Committee for
Clinical Laboratory Standards, 2003)2] *=iol whz} 1.4]. #)=]
s]4% 02 MIC(Minimal Inhibitory Concentration : &2 &
AR FEYE 8 MICY 341619 7218 14 uix|
314 Wlel gl H uiA] o) g3te] AAISIT) & A3ollA
AR FABAIR = synercid, vancomycin, teicoplanin, mupirocin,
ciprofloxacin, gentamicin, lincomycin, cefotaxim, meropenem %
amoxicilling AH3IGICE. WA, ZF 3A4A|Q) T 55 24 ©A|
oz sl Azl Fof, Z+ gH8AS BHI agar WiA|oll YL plate
of o 2tk VISADS VRE #1423 BHI brothellx] ek
A7 o)8 A FEZ HHAAM 10° cwml] HE2
23510, o]F MIC S48 FHo= ANSISITE Fuld 7
TANEL- 224e] F8AE 73l plate Yol 0.05 mp¥ =23}
o} 37°CoIA 48A17F <t HilREAIZITE. H2to] AAEIX] ¢i= plate
o H7tet FYAS] HFEE MICE Hsiioh o2

Fibgel VISA@2} #Em9(VRE)O CHEF M7 | AlE
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Ul #4322 37 AElE wHer] $981e] Bactron Anaerobic
Chamberell Al 37°CollA] 18A1%F E<t Aujeralzich, VISAS] &t
LRl VISA @587 4F 2 ¥ )= BHI broth 30 mlel) 3
SAAA 37°CellA] 18413 Bt Aok A7), Aujekst VISA

2 10%100 w/saline 1 m)ue] F5 2 3Als 3 3] A
10 w¥ #31o] Table Il 7141¢ B1&% BHI broth(Difco, USA)
oMM FARTe] duljorel 7} b7t 5 FEsieic). @b, iz
7] ZAfeli= A7) 3ANS BHI broth 10 miol] % stk
)%, 37°ColiA] HijoFsaA] 3A17Y, 6A1ZY, 9AIZE B 244131 71
oF & FEIGUY 58 TS salineolA] 1002 AlE 3]

Table I - Mixture ratio of lactic acid bacteria's overnight culture
solution and BHI media

Lactic acid bacteria's Number of
overnight culture solution  lactic acid bacteria BHI broth
1mf 1x107 cells 9ml
5ml 5x107 cells 5ml
9m/ 9x107 cels 1m/
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Table II - Minimum inhibitory concentrations of several antibiotics against VISA @ and #Em9 (VRE)

Strains

MIC (ng/mi)

SYN VAN TEI MUP

CIP

GEN LIN CEF MER AMO

6.25
12.5

6.25 3.12
3.12 3.12

100
25

VISA @
#Em9

0.1

6.25

0.8
>100

0.2
>100

0.8
100

0.8
50

0.4
6.25

SYN : synercid
GEN : gentamicin

VAN : vancomycin
LIN : lincomycin

A3 ¥, BHI agar A1) 5310} 37°C W1 24428 )
P oI %, w1l PFE WY SF AR

#EmO(VRE)O| Chet 4% ofF| - VISA @2 W15} 59
wpol et Asict.

a8 23

VISA @2 #Em9(VRE)2Q| &4 WS XX| ST (Minimal
Inhibitory Concentration Test) £& Z2
Table I+

ciprofloxacin,

synercid, vancomycin, teicoplanin, mupirocin,
gentamicin, lincomycin, cefotaxim, meropenem
2 amoxicillinl] tig MIC 374 Z¥o|ch? Table TellA R
vke)l Zho]) VISA @ &8A] o4 mupirocinel] tidld 5%
50 pgmioll A = Adste] & FAA Ui vEhilon,
synercidell tisiAE AA| A WEe YehiSict
#Em92] 7-$-<f =gentamicin#} lincomycin®l| st &%
100 pgmiA A E 23838t & A A& Heldler,
cefotaximS 5% 50 pg/ml, meropenems ¥% 25 ug/mieM =
st e, FuelMs A ARgskA ol 22 B
Argsl= AR synercidell SN E 2 HEA
LeR ) U

=
—a=

Bifidobacterium spp. SPM 02120{ 2fst VISA @<}
#Em9(VRE)2| &4Sxs 2t

Bifidobacterium spp. SPM 021201 2]3F VISA ©@2] 4543
€ dzTr 23 vleS vl Fy 1 miet 5 milss
AgA ] A U, 9 mieAE 6A17HE A5
)3l 77 VR THFg. 1).

SPM 02121 <J&F #Em92] AsAel= st Zghle W]
£S5 v Ay 1meidE 237 gle Z0E Ve,
5 mie A 3AITHEE 23 A7 Ve DL, 9 mielME
ARE] LA ERE 6ARFREIE #EmY7E $HS] A
Feh= Aow YERGTHFig. 1).

L.
224

Bifidobacterium spp. SPM 10050 28t VISA @2}
#Em9(VRE) 2| d=xsl 51t
Bifidobacterium spp. SPM 10059 2)3F VISA @2] 444

TEI : teicoplanin
CEF : cefotaxim

MUP
MER

: mupirocin
! meropenem

CIP : ciprofloxacin
AMQ : amoxicillin

VISA ®

N W oA O N O

log. No, of viable celis/mi

Time(hour)

—&—control —{——1m| — A — 5ml — % - 9m|

#EmI(VRE)

log. No, of viable cells/ml

Time(hour)

e GONIOl === 1m| — & — 5m| — = - 9ml

Fig. 1 - Growth inhibition of VISA @ and #Em9 (VRE) by
Bifidobacterium spp. SPM 0212. VISA @ and #Em9 (VRE)
was incubated with Bifidobacterium spp. SPM 0212 culture
broth and growth was measured by viable cell counting.

e dze e veS vusE A7 1mielMs A
SAde] a3rF U, 5migk 9 melAE 6AIZHRE
A AL Dot AJ7HEEE VISA @7 &hds) Abdsisict
(Fig. 2).
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Fig. 2 - Growth inhibition of VISA @ and #Em9 (VRE) by
Bifidobacterium spp. SPM 1005. VISA @ and #Em9 (VRE)

was incubated with Bifidobacterium spp. SPM 1005 culture
broth and growth was measured by viable cell counting.

Sle EHE AAEAT, 9mielA IARPE] #Em97t ¢3d8)
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Bifidobacterium pseudocatenulatum SPM 12040i
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Fig. 3 - Growth inhibition of VISA @ and #Em9 (VRE) by

Bifidobacterium pseudocatenulatum SPM 1204, Visa @ and
#Em9 (VRE) was incubated with Bifidobacterium pseu-

docatenulatum SPM 1204 culture broth and growth was
measured by viable cell counting.

$E| A5 dolut AR #Emo7 $1s] AbEsis
th(Fig. 3).

Bifidobacterium longum SPM 120501 2|8} VISA @2}
#Em9(VRE)2| YsXalf 2t

Bifidobacterium longwm SPM 120501 2]3t VISA @22 854
& Aok oixee £ e vlasE 29 1melMz
AeAF EF7F BRI QT 5 mioh 9 miollAlE 3AI7HE
B 254 SR a3zt YebdTh(Fig. 4).
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Fig. 4 — Growth inhibition of VISA @ and #Em9 (VRE) by Bifido-
bacterium longum SPM 1205. Visa @ and #Em9 (VRE)
was incubated with Bifidobacterium longum SPM 1205
culture broth and growth was measured by viable cell
counting.
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gk A slide] dAs] Fashlel, VISAS #Em9(VRE)S] &
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