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Abstract . The staphylococci, known to be members of the normal flora of the nose,
are sometimes involved in chronic sinusitis. Recently, non-chemotherapeutic approaches
have assumed importance in the treatment of chronic staphylococcal infections, since the
rapid emergence of resistance to commonly-employed antimicrobial drugs has made it
difficult to eradicate resistant staphylococci such as a methicillin resistant Staphylococcus
aureus (MRSA) from the lesion. Thus, the present study was done to show the antimi-
crobial activity of Bifidobacterium breve to MRSA isolated from a patient with chronic
sinusitis.

Using MRSA resistant to acidic condition, MRSA could not survive after day 1 in the
culture supernatant of B. breve, but in the control of 0.01 M phosphate-buffered saline
containing tryptic soy broth of which pH was adjusted to 4.3, growth of MRSA was not
affected. This anti-MRSA activity by the culture supernatants of B. breve is active only in
the acidic condition under pH 4.5. But using tryptic soy soft agar containing 1 9% lactose,
the activity was effective at pH 7.0. Purification of the active moiety from the culture
supernatant of B. breve was done with ion exchange chromatography. Investigation of the
main ingredient of the active moiety was done with the Anthron, Lowry, and Orcinol
methods, and the absorption spectrum was calculated. The main component of the active
moiety is considered to contain nucleotide and the molecular weight of the moiety will be
around 8000. Our study is in progress to isolate the active moiety exhibiting anti-MRSA
activity.

Therefore it may be possible to apply this anti-MRSA activity of B. breve for clinical
use in future.
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M%<, METE, MRSA b#H I h 5 1BEEI&REKD
DBBRICEIITHZ ENTERD, EF %, €74 X
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1. B

MRSA' & €7 4 AAEE AW, MRSA XEBHEIA
R BB AT & v I FINREERESHICE A LB S hickk
%, S bic gradient plate ki L h, APV T b=
V(AT SR bt Lckk@% 2 £ 50 1) Rk
THV, ZThUBDOER T pH 4.3 OBRBTHHE
FERTBE I R@ B ER L TRV e, €7 4 XAEIE, Y7
N BREE NI B breve T Ve,

2. B. breve & MRSA DRAEFHE

10 &% % tryptic soy broth(LAF TSB)¥in 0.01 M
phosphate buffered saline(ELF PBS), £ 10 ml Fric
B. breve 81F| D 1 g(1X10° cfu/g) B ¥Rin U fc B IR
W, MR E LCRAED B. breve % 60°C, 30 £HEMEL

TFREW R ER L, & 41210 ul © MRSA B (2X 108
cfu/mDu#ML, 11 AMEAEE L. SAEERD 1
= — % Drigalski SERPHEHIZER L, 24 FERIEE
#%, FEEH Eo MRSA © =2 v = —$%5HIL, Fig. 1
R, EEMMRSA D2 r = —FKizT
EEREIE L.

3. B. breve DB

B breve s MRSA D EASERBLC I - TR bR
B. breve DL MRSA ¥EM:D, HOBEERAICLL 530
7y, EEFRCEERBEDORBMEDICL DD O
R 51D, BaDRERIEIC L S B. breve B3 HiE %%
Bt

1) galacto oligo saccaride(JA F TOS) PBS:21
® 0.01 M PBS #¥#ic 1 % TOS & 10 f&#% %o TSB %
BAZRLERLZTEERE L, EHARORE, B. breve 8L
Ko20ghEBL, BHA L AN TR2RMEEL,
12000 rpm, 40 SEEROSHEL, o REREK.

2) LOGOSA medium : ¥ 7 & FEOFHEIC I b, €
7 4 R AR OB R ERL L, auto clave I T,
Bl ZorK11Hke B breve 8F o 1 g R
L, &+ rADESE CO, B L IR T 24 Rrfd5s
ElLl. ZORSTHOMELYRDldEEYFIEL,
12000 rpm, 40 DELERODEEL, Zo LE#EL.

3) 10 % skim milk : 10 % skim milk 119 &
B. breve FID50g HEEEL, £ b ArADOESK %Y CO,
B L ARRE T 72 BRI L, 6000 rpm, 30 SRR
DHEE2ERRDIEL, ToLEEREL.

4) BEWWR: . B. breve BF|D 5g % 20ml © 0.01
M PBS(pH 4.3) € L, 3000 rpm, 10 4l
DL, TOUERBEE TRARERL, o, BO
300ml @ 0.01 M PBS(pH 4.3)ic#f# L, 6000 rpm, 20
SHEORERLTELR A EER & b, 15000 rpm, 30 54
M, BOSEL CEERBERZE .

4. pH WEHE

1) B. breve D553 Ei& OEIFH) pH % BECKMAN
10 pH meter Z AW CHIEL 7.

2) PIEEHAEOE, FMB LY vEE2 KK b
Y7 A CRIGIE D pH A 21T - T,

5. #L MRSA &0 HIE

1) B. breve $5% L& OIEMHRRE

BEE 3D 1) DB breve 853 L5 1.8ml iz TSB
200 w1l & ¥ b0 L, 5 2mlh i MRSA B # 2X10°
cfu/ml(100 pD ZEEBEL, 37C T 24 BREKLER. £
D 10 pl % SM %5 0 tryptic soy agar(EAF TSA)F#
FEHbIC AT U 24 BEIESEEES, Fig. 1 o#¥ERREL, TSA
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Fig. 1. MRSA colony count for the judgement of Anti-MRSA activity.

+ 1100 4+ D107, A+ D10, ++++ 1 107

Thus Eo MRSA © = v = —H2 €, EEHCIEE
DHER T - Te. NRIE, FED0.01M PBS(pH
4.3)12 TSB 200 pl %ML, MED MRSA R L
P OE .

2) fEx DEEERMEIC L D B. breve B3 1iE, 8 X 0%
= REBTTAK & AR OEERRE

TEx OEBPEWC L B B breve B33 LIEREEE 3 ©
1) D&A~DFERAK MR ERRL, pH4.3 1%
L, HITACHI 100-10 spectrophotometer iz T, &
260 nm I RBTHBIER 1.00.3 R E, o 100
#liz, TSB 100 pxl #n%, & 200 k] Az MRSA BEEK
2X10° cfu/mlQ0 D ZER L, 37C T 24 BRI €
To. Z® 10 ul % SM ¥RIN TSA SPHESHIIC A L 24 K
Rz, Fig. 1 o EICRE, TSA FHEE#H Lo
MRSA © = » = -3 C, EEMNCIEREOHERTT /-
Jo. W, 0.01 M PBS(pH 4.3 %A\, AE®D TSB
& MRSA #%Lich o Auvie. E7, 0.0l MPBS
PH4.DEBWT, SEBEFCRIIZIERL, HEOMRE
HEET L.

3) pH pf&

MRSA QD% A\, B. breve (3EEHEE3I D 1) ©
B EEe o, pH4.3 L pH7.0 KB L EER X
O, R E LT, pH4.3 & pH7.0 K% L% 0.01M
PBS # A\ C EREOFTEC CEETBR L .

4) THEE

B. breve 358 3 0 1) oiEE FEIo%,60C, 30 4
f%s L 0V100°C, 10 S MEVLE L, 1 MRSA {EH# &4

Bl ¥, —4CHIVO-30CKT2» AREEL
EREoWTHESREBE L. HBELT, 0.01M
PBS(pH 4.3) % A\~ T LER DT CIEEZHR L 7.

5) WEDSHE

B. breve ¥5#Tk 1) O¥E FiE%® YAMATO RE-41
rotary evaporator ‘CEHMER;, TAIYO thermo minder
mini-80 & CHNR L 42CIU ETHET 2 BEDE ¥ &
DAL, T L BE LB Ico ¥, 4 pH 4.3, conductiv-
ity 2000 iCBREE L, LEMoFECCEEEBRE L. X
BE1LC, 0.01M PBS(pH 4.3) &7,

6) 1A v rsrn< T 7 4 —

REEIC, BREEES S ARBHERYEIL, pH
4.3, conductivity 2000 %%, £ 100 ul iz, TSB
100 w1 #ERIAL, 5t 200 x1 '& MRSA B¥ 2 X 10° cfu/ml
QOuDHEREL, 4RHRLEERE, T0o10ul %
SM fn TSA PO BAm L, 24 K5, B5#k, TSA
SEEE# B MRSA @ 2 v = —HIC CEEBMIIEE O
YE R T T Te.

WBELT, 2%RB7 ve=v 2BKOH4.3)100
ul &, TSB(pH 4.3)100 xl DEAW, EF200 1l ZH\
7o,
B2 LERBORTIOERE, 0.01M PBS(pH 4.3)%
FIu T, X2, X4, X8, X16 £ THAFER L 7o B 100 xl1
1z, TSB 100 ul &£ < Fin L. MBOFTCRIIS Mk
i, 0.01M PBS(pH 4.3)% F \»C, X2, X4, X8, X16
FIRETH AR UIEW 100 2112, TSB 100 pl 2%
MLt £xDBEWKIE, MRSA B 2X10° cfu/ml1(20
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DHEENE & EEE ORFHR

uDFEREL, 3TCRC24RHRIGEER, ZD 10ul &
SM ¥in TSA PHUESIc B4 L, 24 ReRJEES4, TSA
g oo MRSA © = v = =2 €, EERCEE
DHEHFT e - T,

6. # MRSA HEORKHEICO\WT

B30 1) OB FE o SRR,

1) B 18/32 oBMEX AV, #EEE20ml &
400 ml PZEEKCHEN L, BHAKE I O/ K OB
MRSA it % FEOFEETHRE L.

2) MBI 5 HBWEORE © B, breve B -
% TAIYO thermo minder mini-80 {E{& & = CHniE
L, 2CHUEsRETETIHEYEY, Hbh
U 60CIiEDdiz e — & =%\, 6000 rpm, 30 4D
FOSBECEIN LA & R o # MRSA {EH R HR
L.

3) BHE L MERER OB TS B. breve B5ELE %
rotary evaporator i 6 f& 1 JiE L 7e.

L) 1AV Iz7e=< 574 — B 2cm, EX
30cm DA 5 AR, pH 4.3 125AE L7 0.01 M PBS ©
L U e 1 4 v Ai#4k DEAE Sephadex A-25(7
T TH)BRTIEL, 6D3) OFECTELNIE
#Z % 20ml % 200ml © 0.01 M PBS(pH 4.3) TH R
L7, Zon 7 2BBAIRT, BEXE, 150ml 0
0.01 M PBS iz CBelts, 2 %REET v &= AWK 90
ml T S, 558 EERINBER O 7 7 4 @BBEK
A, 0%, PBSITHELLED» 7 2 BBKEY
B,2 BIRERT v & =7 aBKHIRIM L ICBRO 7 7 2588
BrECLl, £4DEEERER L. H—K, ZoOEK
WEWERETHY, B, RB7 v E=Y ABRIE,
HRXEHILRIY, BECKRETE i), 40,
BHEE LTRRRT v =7 AR V.

RIZ, Cieo &, ILIERT 5700, BERREORE
BB RYRINL, 150ml @ 0.01 M PBS @ T¥:%
%, 200ml @ 0.2~2 %OBREABLDORET v =7 &
BT &8, ZoBRHIK % fraction collector 12
T 5ml FoRER L, pH 4.3 0T, & « OIEM R HR
L.

RIZ, % 4 D fraction 12T, HE 260 nm 1215
W & RIE L.

FEMDTD LRICEHCONWT, X LIEFERRIILIE
B L, EHEOBE LR Ui, EHOBEY, £FRE
¥riE > TSA FHiEE#H ED MRSA D 2 v = —HDKFH
RSB ORI F D =2 » = —Fuok4 5 El& 0¥
(aA)®BEHL, 100—aX100(%)1C THE M DIRE ¥ FR
L.
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5) B A AV v< /T 7 4 — TR X
RIEMED R Shic% 4«0 fraction DBRIEE R <27 b
7 AHIRICERERBD o Tclcd, RABEOWELEE L,
b wEY, rotary evaporator I TEHME LREICE
BLUTRBT v & =9 A RELCRE L, 5ml D&
KR, LIS tryptic soy soft agar(LATF
TSSA)RIFI L TIEM R L.

7. ¥l MRSA WHE OB BRRE

1) HITACHI U-3210 spectrophotometer iZC,
B. breve Bs# LEDWHE A <2 + 7 AREEIL .

2) {LEp4 1%, Anthron 9 CETTHE %, Lowry
EMNCCEBARS %, Orcinol ' CHBWE 2 BE L
7.

8. ERIRIGA

1) TSSA %\ 7-%8 ,

RIKISHOE—H L LT, BREED pH 2 F 3
EHELRECE 2 HEXEE L. ¥7, MRSA BE&E
Aot 5 pH OB ET IR 5100, HbE
BRI U7c. 7, BB + U v &% TSSA PlIiikint
ok, WS Y YA CETES W CRREE
HE THKMEE D, TSSANDO MRSA D= w =
—DRKEID—FBIMECRIL -7, ThBLEHEML L
TSSA %\, crude 7z B. breve D¥5%E LER X O'B.
breve DEEE FIERRBEBHRC &, EHEEBERL K.

TSSA0.5% agar)i#¥E 1%, WEEF bV »a0.1
%&hnz, autoclave W TIWE L, S50CIAEE L b
£ x4 5ml TORBRECSE L. £0 14K, crude
72 B. breve DEEELE 0.5 ml WM LE S5ml & L, X
IR L7, MRSA 1X104 cfu/ml(20 ul) 28 L 7=,
xR, B ko TSSA 4.5ml iz, 0.5ml @ 0.01 M PBS
(pH 4.3)%HINL, MED MRSA Z#E L 7. FHHRT]
1%, 0.01 M PBS(pH 4.3) % I\ ~T X2, X4, X8, X16 7
WECHEICRIVEIER L, &4, W Lo TSSA 4.5mlic
winL, R MRSA 8/ L. To% 37C, 48K
HEEL, RBREAO= e = —HIZTHE L.

2) mEAEE

EAEy b O—fIEFEAK, 0.01M PBS(pH 7.0)10
ml B L7 1g ® B. breve B30 100 ul R HERE L,
3 BB AR AR Ui, ¥4, B. breve 5335 1
BEOEHA4.0100 ul B O ELE v + O— Bl
AL, R 3 AEAREL R L. BRI WX
1210 %R =) VIZTEEL, 2574 VEHEL, ~<

PR Y v vRE L, BB T
B L.
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MRSA in the living B. breve suspensions

MRSA in the heat killed B. breve suspensions

Fig. 2. The kinetics of anti-MRSA activity of B. breve.

The plate is devided into upper side and lower side, the upper half of
each plate is demonstrating a decrease in the number of MRSA with
time, in the bacterial suspensions of living B. breve and the lower one
is demonstrating the absence of the anti-MRSA activity of heat killed

B. breve.

b= %

1. B. breve DHl MRSA {E#DJIE
1) B. breve t MRSADBEAREER KT 5 H
MRSA i

MRSA 17, FHREBOOKREZE\, BE2 HE» L
B. breve EEWH D MRSA 132 » = — DFUREE N
DT, B. breve SEEW H TIX MRSA 13HEFE L 7=
(Fig. 2).

2) B. breve $5% L& 12 51} B P MRSA {E#:

B. breve EE D _LEL o MRSA EM:0 Hskic> ¥k
BT Bk, ¥F, Hk3o 1) i LicHEkTBh
breve 523 EE XL, $L MRSA EHZHZE L 1.

a) B. breve #5# 1iE (pH 4.0) O¥EH:

Qo AVEEOBRRXTe > &, B#EE3ID 1)
D B. breve 352 LiEF (pH 4.0) Tk 1 HE 2 H MRSA
itz e = — DD BRI e, FEHE, B. breve
HBZzobonfFALY, BEEEORSTHHEELD
nic.

b) B. breve D¥5E LFED pH iwD\WT

BERE3O 1) OEERED pH 1, 1 HHEIX5.5 2
HH#IX4.0Th D, ThEUBIZ, 40 TEREL TV
(Fig. 3).

c) THEE

pH of the supernatants

- 1 1 il 1 | E—

0 1 2 3 4 5 6 7 8 9 10 11

Time in incubation (day)

Fig. 3. pH change of the culture supernatants of B.
breve. At the starting time it was 7.0, but
after day 1, it was reduced to 5.5, and after
day 2, it was reduced to 4.0, then it remained
stable.

B. breve D¥EFE EE D 60°C30 4 MlFs X 0V100°C10 &
HIINEL L 7c B D IE MR T IERD bhie oo, i,
—4CHIVO-30CIT2 » FERE L LELESED
ETERDbId o1

d) pHizX 5%

Z DH MRSA 1EH DBEFF A, B. breve 53 L5 o pH
DIERILLEBE VS LB ARBHICEE, BxopH Lk
55 MRSA IG#E 2R L.

i) MRSA o@D #kizo\~T
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4o pH BT 5P MRSA HEk 3, BEEE3IO 1)
D B. breve $23 Fi5 (pH 4.3 adjusted) TI13E53E 1 HEE
2B B. breve £BEWK D MRSA (32 » = —DHBITER
Dbl ot MBI P (pH 4.3) » MRSA 1%, 553
2 b 2 e = —DFEIE, BdObhilltot. L
2L, pH7.0 CFH#E Lz B. breve 55& FiE ¥ X OB
Wbk, MRSA 3 L7.. 2% b, NBK+T(H
4.3) T, B. breve D¥FELE+F L D, MRSADar =
~HHEEL, IhVEORMEELL Ik, L%
pH 7.0 T L 2= 5& IHBIEE R b ¥, BB (eH
4.5 L) TCORBETH - f=(Table D.

ii) MRSA o@aD#RizouT

B. breve D& FiER(pH 4.3)TiE, B& 1 HE
B, MRSA (32 r = —DFRIFED b Itofe. X
B (pH 4.3) T, MRSA 1335 L 7 (Table 2).

e) HEKICL HER

B. breve ¥z LEF O MRSA WE LB 57D D
BB DEMERRET D70, 4 DB T, B breve
DIEE LERRIL, MRSA 13, @0z A7 B

Table 1. The Anti-MRSA activity of the culture
supernatant of B. breve at several pH

Supernatant of

living B. breve controls
Time 0.0IM PBS  0.0IM PBS
(Dayy PH43  PHT.O g e
Time 0 + + n "
Day 1 — + 4+ 4+ + .
Day 2 - o+ - et

Table 2. The Anti-bacterial activity. of the culture
supernatant of B. breve to MRSA which is
resistant to acidic condition

Time Supernatant of living control
(Day) B. breve (pH4.3) (pH4.3)
Time 0 + +
Day 1 - +++
Day 2 - ++++

BE1) ~4) OEELER X O« DRETRT 0 HEE
HoRERE, X1 T, 1) ~3) o0& LECEESR
D HRIH, 4) CIHEERRD bhish o . FRRS
T, 1) 13X4 EFTEERRD LA, 2) 1ZX1o
Z, 3)EX2EFTTHY, 1) OEELEDMEA -
(Table 3).
2. H1MRSA HBEOREH I OWT
B. breve D53 LiEHOHL MRSA W E ORE D -
LT oFk ol 2R .
1) B
TS DR - 7o B, breve $53EE 1) D& LE BT
L, BIAME, X OREOEERE I, BFTMRIC
X4F TIEELTED bR, BHAKIE, X2 % CHEENR
Db, X4 TRIERIIRD b h T, BIHROER
DFH DT, LaL, BWETOENM (Table 3) 12 ik
L, EHEOLEFERRD bhish - 7-(Table 4.
2) MERHEET 5 HEYE OkZE
FRRIZ B. breve DEEEDL 1) i X 583 FiE o,
ZoEE FEOBREET 5 HBYWE L BE LE I
WUERRRR LR, BELBEOEEOLIH R
®»bitz(Table 5). &0 HEWE L 2CLH Eks &
AU, BRI VEBL, FHEEOLDTH T
) AF VIR I < NI TT 4 —
LEEOFHE TRIE L BRE LB ORI 7 A RBH
BEO5H, A, BRIEEEIRDOAENBC D
2BRBET v =V AT THH & MBS G %
BB b hic(Table 6). BE, BAELE® Y 7 218N
L,0.2%~2%DREET v & = v AR DEESEICT
7 &4, fraction collector '€ 5ml 0 E L 7‘:%
fraction 1~40 @ 5 %, 27~31, 33~37 IZiEHEFRD
h, FHCRIIDIEM: DIER DB & 2 DIEM OIRE % Flg.
4 IR L.
3. B. breve 53 FiE DB RRIE
1) BHEA<2Z b T A
B. breve 53 EiEMBRICHB T 2 ERRE L,
BEEBEOREERA 2 b 5 a1%, 200 nm MBFCEWE

Table- 3. The Anti-MRSA activity of the culture supernatants of B. breve which
cultured by several methods, and the activity of each dilution (Time 24)

control

@0.01MPBS  @QLOGOSA medium @10% skim milk @crushed by ultrasonic waves

X1+ - -
X2 - +
x4 - ++
x8 + ++

16 + ++

- +
- ++
++ ++
+ ++
+ ++
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Table 4. The anti-MRSA activity of outer and inner — 7 DD B, 260~270 nm ITAER oY — 7 DA
f(lj{l‘i.ds gi) dialized B. breve supernatant 5t (Fig. 5).
ime N
2) BAHERE
. Cor_x:rol inner fluids outer fluids Anthron ¥B5%:, Lowry ¥k, Orcinol EEBMETH

™ _ _

%9 + _ o 7.

x4 + + 4. BRI

X8 T+ + 1) TSSA %M\ gk
X16 ++ +

crude 7¢ B. breve 553 L& R X ' B. breve & L1
FERIBHER © TSSA NTOIEME, crude 7z B. breve £
Table 5. The anti-MRSA activity of the sediment # EE% 10 BCHEIML7-d Ok X OHRICITER X7
appearing joper. 42tC and lt;e;ef;dggt;u%e;t BohEmote. Livl, WS hic B. breve DB
?I?;aztiv?;yeo?i}izlrzsmiz Ssupernatant was W% 10 %I L 72 b DT, SELIC = = = — OYHR

stronger (Time 24) Hdhhial h, FHRIITIRS BEHMLicd Db X

B & DR b b 727D b iz (Fig. 6).

Control sediment residue supernatant
<1+ Z Z 2) ENE Y L REEPICKT B RARE
%10 + - £, —RIBFEPNT B. breve DEWK E 1213, BEELE
X100 + + FEELIcELE Y O3 HEOTHAUBKE YR L X

Table 6. The activity of the pooling solutions which passed through the
column. The activity was seen in the C solution which was eluted by
2% ammonium carbonate

Time Control A B C

(Day) (apply supernatant) (apply PBS)  (apply ammonium carbonate)
Time 0 + + + +
Day 1 +++ +++ ++ -

0.5°

Absorbance ( Abs )

Activity (%)

o=
—e-9-9-¢ T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

fraction (No.)

Fig. 4. The absorbance at 260nm of each fraction eluted by ammonium carbonate.
Two peaks of absorption were seen. The activity was seen in the second peak.
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3.0 1 ?
e

2 20
[} i
g i
5 ‘
2 :
2 ,
1.0 |
200. 0 250.0 300.0 350.0 ;

Wave length ( nm )

Fig. 5. The absorption spectrum of culture supernatant of B. breve exhibits a
broad band in the 260~270nm region, and an intense band around 200
nm.

Fig. 6. The activity of purified supernatant of B. breve.
The activity was seen down to 5% of the purified supernatant. ) |

BB Lehy, 7ok EEE IR D b it o FIRILECEFL TV B 2802 Ji4E, MRSA 1T X 5K
7= (Fig. D). PR IHSMMEICE TREL, —RICIIFEE ch
DRTVWIHETH 5. HREERRRCRVTL, £
= = BB BIF el A, MRSA o X EYUER, HEDE

MRSA %%, S. aureus 13, X < BFER, NEE, BLRbRWHERSVH, REOCRERI L5,



(244) ok

Fig. 7. The nasal mucosa of a guinea pig which was
applied the supernatant of culture B. breve
suspension (Day 3).

% fo F 4% compromised host 7g & OB OET L

TWBEERITIE, EBRLRTRE RO VEETL H 5.

—%, ABEORIDE 7 4 ARAEIL, AMKCHERME
7% <, BPI® normal flora % control L, »5EEDH
BFAEETHLEELR TV 59, ABMEOFIIL, B
DOPEMEYEXELETHIDOEDH D, W OhOHEN

» %. Lactobacillus J& 2~ & 1%, Lactocidin®®, Acido-

philucin A", Acidolin'®, Lactolin'®, Lactocin!”™®7z
EOWMHEMEWENEEIND Z EAREIR TS, &
7z, Streptococcus &2 5 1%, Nisini?29, Diplococcin®’
PEREIhT\WwWa,. ¥, Nadia 5220k, Lactobacillus
bulgaricus D>LEAINDTEMEYEOBE LRL TE
h, FEBREZEULHSTEIOUTONETHA > LIEE
LT3, %7, Susan®\X, Lactobacillus acidophilus
MBHEEE B Lactacin B iz oW T4HF&# 100,000
THAHH EHEL TS, L L, Bifidobacterium J& o
EET IHBEEWE oW TOHE I <, Anaud®
b @ Bifidobacterium  bifidum O EE 3 % Bifidin @ &
T, B. breve BAL TiL, D X 5 BALS OHIE Y
BOELECOCTOHRERX I TRV

Z ZTHE, HEIEWRYE D £\ B SRR RS
FEDFTHRICIBHERIAMEI T L, FTLWEAND,
% M normal flora % control % & E4 4% B. breve
ERREROCFHATE VA, EB 2k BED
MRSA R OBz B\ THEML TR Y, ZhEfEikd

BT

Blcd, TD B breve BAWTHRE L TAHL. £7,
B. breve & MRSA #E&EEEL, MRSADz2r=-D
TERLNT] & 7% & & &7, Eichb’ B. breve DES
& LEPICHEET S pH S OfFRIR I B EVH 2%
RWEL, ZoPt MRSA G2 &, 4« OB 1T 7%
<7z,

BE, BB S5 MRSA 1%, pH4.3 D
SEHTRESEFTERVEERS . DX 5 Ielka 68
B L7546, pH 4.3 ORI C incubate 5 &, 2 H
Biziia e = —ORRBEERRD NS, LirL, pH
4.3 D B. breve BEELEP TR, Tl ABIc2Rr =
—OHHEERRED LN, BFOERTIE, Z0EY
BB 22T B 70, pH 4.3 OFRPERET S HIET X Bk
BEA L. CoBRERTS L, pH4.3 OBE+F T
FEOBIENRAD b s s, FL pH4.3 D B. breve £
FEEFEFTR, 1A%K=2r=—-OBREENR bR
COEND, EHLEEIhBBIC LS pHETIERLL
NOFEEEDBEIEET S LBbh, CoEEYEI
D&, IHLITHRE L.

B. breve T84« DL THEEL, HENERXBLOIC
MR L ORERMEZRR L. SEIOERTIE,
B. breve FWEEHT 24 I, #E L, WA BB CHEE
XD I D DH,0.01 M PBS WIZT B. breve % 72 Ky
fl, BEEEL 7B EEOEEOF A, X VNI ThH- k.
ZOBENDIEEWE L, 24 REEECIATHT, 72K
HEBOF VR, LEBbhi. ¥iEed, WRK
R L7 B breve DB T BT IC CHER LEERA
Bo Bl X e BRI IER RS bRl o e &
DI, TOIEEWEL, BREL D TR LN AER
FDRMEY &% 2 b . Nadia B2213, Lactobacillus
bulgaricus I HEEE I N BPIEMEWE 2RI T 5H, 10
% skim milk 12T 5 %DE% 96 KR EL T\ 5. &
T, Fah, TDOFHET B breve % T2 BRIESEL, B
2B R EEL 2225, 0.01 M PBS N2 T B. breve % 72
g L ic B BIEDiEME 02, X N Th- k.
IRDLORERND, ZOHOEHE, HEWERXELOK
e R X OB ERE, 0.01M PBSHIT
B. breve % T2 W, ¥EETHOVRVEEZ bR,

Shahani®® b D ¥4 L7, acidophilin (%, 5CizT 30
HEREBRETHolc EMEL TWA. T, Reddy?® b ik
bulgarican I 2o\ C, BRI T 9 AMRER - o L HE
LTW%. Anaud® b o#i5 L7 Bifidin 1, 100CiT
304, 4CIT3 2 AUERBL THEROETIER
bR Tuwigu, %7, Susan®D#e L % Lactacin B
1%, 100C, 60 B THMEMETH > EREL TW5. K
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ciE, FHSWIE, Acidophilucin A 1254~ T, 50C10
SO MBI ER A T0C10 S omEchiET 5
EREL TS, SEOHETRD bhicdi MRSA Y
BHd AR T, MEkETHD, 60C, 3045 H,
100°C, 10 4/, 4CH L 0V0—30CIT2 # AU EEBL
THERDOETIRERD bhuieh o .

¥ 7o, DD bR o7c B. breve DB KRBT
BFICBERCCHERLEDR:, EEARS 2a8TE

Wrhicd, 2CHEcTHEBIHEL, SHERET 5,

LW H A MBI RE I R, £ T, ZOWEELE
M EZEOBER I, EBbhi. ¥k, O
HEWE L BELEOSIEL <, AP TIE, 60C
iR Licr —2 —%AWT, BELCEZORETE
DLUSHEL7eh, BLTrMT 508 LWEFELbh
oo i, EHEIAD BRI ST, B. breve LT
OINER, BHETBH LY, TOREKREVCHEIZOWT
1, SHIBRLTPE.

EEYE ORI OWT, BITICT, BRI ER
TEHERTRD bhich, EEOEFIEDLRT, 1o
TIEMEOMEIIE T L. Fie, BITRMEIC TG
DRDOIIZ & XD, ZDH MRSAWE L, BHED
MEE)H &0 IBEBT 55 FEG 8000 Fi) Db 0, &
EZzxbh, BHTHZ LI, —HIETENEDOMIcHE
FNTHEELL, BHEOEENBDLRIEHSTDIESH,
tEz bR, £ZT, BESCA A vARH 7 v = b
7574 -1k B YRL, pH4.3, 0.01M PBS &
T3k L7 DEAE Sephadex A-25 %R 35 Z & T
EHWEOBRCRYL, B ERYRDL.

EWWB ORS OBRICONT, BHEARZ b T A
2T, 200nm fBEICKE e -2 5% Y, 260~270 nm
EhE—2723dbhi. 202 Enb, TOWEIRFE
BB EATED, Orcinol IEEMEE WO ERMD D, 2
7VEF v P EELSSUWETH S, LEEI L.

FERIGHIZBEL T, =~y F DBYEPNC B. breve %
BELTh, BENCHEEEIRDbhivd 0o,
COBEDEEBIT TRV eD, BEEIEHDIIELHT
it EBbhi.
DFECEKEL, 5FE 1000 LT b 03, f&d TRIR
RERFTHHDENLT, ThHUETE, BRINEOET
PROLIB EHEL TS, AHFETD, ot MRSA
PEISTER 8000 £ FE 2 bh b, BREATIE, &
DOEFEREERAL TS TEDOENDIIFHRIRD L
higwEFzbhte. KICRBREMIC Tin vivo ERoR
RBE LT, TSSAQ0.5 % agar pH 7.0) 2ER L7z —i%
2, ANAMEREES) X pH6 T oEETSEEbh

TG E OFEDTR

FRREE, By o BRI,

TWBR, BWAEKRE L T\ 55 MRSA %& 1%, pH4.5
Dbkt EHEEREDbhmv. £ 2T, TSSAQH 7.0)
Wil %I EEXN2 % &, TSSA &40 pH % T
2, BEIhi: MRSA ZHABEOAEXHETHZ &
X b, MRSA A D% pH # T, EELAFEILD
DTN, EFE 2 Bhie. %7, crude 7t B. breve 5%
#EFE% TSSA CiinL7cBa, BHERDbhitso
e, AFVIHZ v= Y257 4 — I TRBHIRE
B R UEREFAERMT 5 &, TSSA &40 pH
FTFFFIe, MRSA D=2 r = —DUREELRDSH T &

NTE., CoEREY YV VAT vy 7 & LTHERIGHDT]
BEMLEBRL TP E . Fiz, TSSA NIZHEERF Y

v A0.1%%EMzBE, BHET ) v ALETLINS
TEEh, RREESLE CHSNEG RS D
MRSA ® 2 r = —DKE ZD—F{LITHEIL - 7.

¥, MEECHT > HEEE, Bk 5 EER,
R IS R LB I O TURBE L O BIERI X B 5L
BERERBF ORI, SHBORMETH 5.

3 & o

1. B. breve & MRSA DEAHETMRSADar =
— R OFBRIE 2R D 7.

2. B. breve ¥5% F¥&ic pH o fEB LIz MRSA
2D b,

3. EMWE T, BIMA buffer M1 L T conductiv-
ity B FFBZ XY, BAFVRBELRE SR, 2
BIRRT v & = v AW THH S hie.

4. HMRSA FE#i3, pH 4.5 LI FoBMRETDOR
REIhi.

5. RABRILDER DD, EEWE IS TER 8000
T, RZVAF vy FPEELS G EFErbhlk.

6. BRHE S WT, BRECESEWELXRS L
1 %FBE% TSSA Wiind 5 Z &tk b, TSSA &0
pH X 7.0 THIEMARD O h, Tl BRI 58
ELY L ERICAOTREN b R S .

a2 5 1iiA, KIGRE 7o 2 ERE o b Ok

B2 - I B, ok BB D A HEERE
BER=H B L OF 2 BRI HE LA BB R E
BRAEBBERLET. Th, AWRICHBE, THIE
Ruick TRGEEEHM, AYMEEBEELE )
i, FARGRERE LS KX FEE B K
NEERID, MEFBEEOEEET CEHOBRLRL
e

ek, KRXOEE, 532 MHEARRRFERS L OE
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