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Table 1. Bacterial strains contained in antibiotic-re-
sistant probiotics
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Brand name
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LACB®-R Bifidobacterium longum LBR
FA) 2= Ty N)ANENTNEM L, 35TC-24

Wi 217072, TOLEE M) TFr—2Av A
5% b VIR (HABD), "KBM" 7 4
0y FEFERE L (93— 2N A ) ~NEREL,
by DIESERE ML 5% BT ALY, 740
T FMIEERE I T A a8y 7 - r o (22
) W THSEHTE L, $XT3HT-
48 BE IR 24T > CHIMKRZ D BE L 720
4. EREREE

Y+ 72 )VIVRY o5u/ U8R LARZ
Y®IZ8 £ v b Enterococcus  faecalis 13, VITEK
QMGPRIEN —F (EA 2 ) a— - T x80) |2
CH4SE%4T> 720 Lactobacillus acidphilus, Bifido-
bacterium infantis, Bifidobacterium longum (B4
L Tid RapID ANAII (Remel) IZCHEEIT- 720
5. FERIRZMEER

Clinical
(CLSI) Document M100-S20, M45-A, B L U M11-
A7 OWEBERFGEICHER L, P47 —F %
WF CGERIHMLS) 12T MIC % fll%E L 72, Enterococcus
BRI I MICHIEHR I 2 —F -k b
743y ERE CRIMEY) (B A A V) 2
W T 35C-24 g [ i 585 22, Lactobacillus J& i &
MIC IR A LT b - NEHFTY X2 b K
(CRWHLE) 2RmmL7zBEA A4 I —F—¢
Y by 7A 3y w T 35C-24 BTG 2, Bi-
fidobacterium J& W1 MICHlZEH 7 )V & 7 71 A
RHF (RBHMLS) % AV C 35T —48 MR kAT 28
211 o 72,
I R

FHARIZXT T A PR 3ED MIC % Table 2 12777

VCM T &, Enterococcus J& & @ 3#k & L. acid-
philus  4AR XIESZ MDD Vit Z2 R E L d o 72,
Bifidobacterium J& # (2 (& CLSI o ] 7 # #8372

and Laboratory Standards Institute



(R - 2] MMALEEICY 53 MRSA EOFEFEZME

Table 2. MIC values of anti-MRSA antibiotics for different bacterial strains

MIC (ug/mL)
Probiotic strains

VCM TEIC LZD DAP ST RFP CLDM MINO
Enterococcus faecalis 129 BIO 3B-R =05 1 8 0.5 20 4 64 =05
E. faecalis BIO-4R =05 1 16 0.5 20 >16 32 =05
E. faecalis PCR 1 1 4 =0.25 20 16 32 =05
Lactobacillus acidphilus 4AR 1 1 2 1 20 2 16 =05
Bifidobacterium infantis SMR =05 =05 =05 =025 40 =0.25 =05 =05
Bifidobacterium longum LBR =05 =05 >256 1 =0.25 20 =0.25 128 =05

VCM: vancomycin, TEIC: teicoplanin, ABK: arbekacin, LZD: linezolid, DAP: daptomycin, ST: sulfamethoxazole-trimethoprim, RFP:

rifampicin, CLDM: clindamycin, MINO: minocycline
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Susceptibility of antibiotic-resistant probiotics to anti-MRSA agents:
Enterococcus faecalis in antibiotic-resistant probiotics
1s susceptible to linezolid
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Y Department of Pharmacy, Kyushu Central Hospital, 3-23-1 Shiobaru, Minami-ku, Fukuoka, Fukuoka, Japan
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Diarrhea that occurs as an adverse effect to antibiotic treatment is known as antibiotic-associated diar-
rhea (AAD) and can be treated with antibiotic-resistant probiotics. Four species (six strains) of lactic acid
bacteria are currently used in antibiotic-resistant probiotics, but whether they exhibit resistance to the an-
tibiotics used to treat methicillin-resistant Staphylococcus aureus (MRSA) is unknown.

We therefore conducted in vitro tests of the susceptibility of six strains of lactic acid bacteria contained
in antibiotic-resistant probiotics (Enterococcus faecalis 129 BIO 3B-R, E. faecalis BIO-4R, E. faecalis PCR,
Lactobacillus acidophilus 4AR, Bifidobacterium infantis SMR, and Bifidobacterium longum LBR) to nine
types of antibiotic used to treat MRSA: vancomycin (VCM), teicoplanin (TEIC), arbekacin, linezolid (LZD),
daptomycin (DAP), sulfamethoxazole-trimethoprim, rifampicin (RFP), clindamycin (CLDM), and minocy-
cline (MINO).

The minimum inhibitory concentrations (MICs) of VCM, TEIC, DAP, and MINO were all <1 ug/mL,
and no obvious resistance to these antibiotics was observed. However, two strains (E. faecalis 129 BIO 3B-
R and E. faecalis BIO-4R) exhibited resistance to LZD, three strains of Enterococcus exhibited resistance
to RFP, and two strains (L. acidophilus 4AR and B. longum LBR) exhibited resistance to CLDM.

The first priority in the treatment of AAD is the withdrawal of the antibiotic causing the condition;
however, if its use must be continued, the correct choice of the antibiotic-resistant probiotic that exhibits
resistance to the specific antibiotic may lead to more effective improvements in gut flora.
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