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ABSTRACT

Background: The study was conducted to investigate the distributions of faecal bacteria in commercial oriental medicine herb prod-
ucts.

Methods and Results: A survey was conducted on the microbial contamination levels and antimicrobial specificity of Bacillus
cereus and other microbes using 106 oriental medicine herb products on sale in Seoul. Pouring and isolation methods such as stan-
dard plate counts were used to identify the bacteria. The isolated bacterias included coliforms, Bacillus spp., Enterococcus spp.,
Staphylococcus spp., Listeria spp.were identified by using gram staining and an API (analytical profile index) kit. Antimicrobial
drugs discs were determined by CLSI (clinical and laboratory standards institute).

Conclusions: The bacterial isolates present in the herbal medicines included 98 coliforms, 45 Bacillus spp., 29 Enterococcus spp.,
and 2 Listeria spp. Among these, there were nine Bacillus cereus strains, one Enterococcus faecium strain, and one Enterococcus
faecalis strain present. The 9 Bacillus cereus strains were tested for susceptibility to 36 types of antibiotics products by the disc dif-
fusion method. The strains showed resistance to 13 of these antibiotic products and semi-resistance to 5 antibiotic products. On the
basis of these results, any oriental medicine herb product can be assumed to be contain resistant or semi-resistant bacterial strains.
Therefore, we suggest prescribing guidelines and special management for the use of antibiotics in farms producing oriental medicine
herb products.
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Mool U AFEAL Y FEFHE AT AL ALt
HAHYE AN e AL) B8] whize] gepilo] RISk

o stl=eld 3} gishul=teRd 9 ek (kAR el 7] nAEe] QE5EY T8 vAESY] BUHY A At g
A=) d= A= 602 Foll olET) e 7 2 F o9 AT E 29l oA FL23EH (Lee and
S8 Y EAEAR A A 2006-69%, 2006.8.5.)0 < Yoon, 2010). SF8§-2HE2] 4] F7F FAO= B8t Y8
S, gtk et $h2 stop He SRHAAE A ¢ o] ALk, %5 Il A fEEe] A7 338
o RIS Teta, FAF et T deRe] Al B ARAA &AL o, Alstolv FEe] H4 0 T %
FANE, T, A 5] el ARt seklbE oRgARES mAESHH e dist $e7E AlVIEA e
Aok Tt AAoltt (Kim et al., 2014). SHefAle] A2t 7Hg Al
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A1 A #A2]7}t HA] o k)7t nAEe &
HERS A5 vAES] F2o o§k el Fofu; wEo]
713e] o] gtokAle] FAA G} olo] whE ool kg E H
ojzm2l 4= 9Jt} (Lee and Yoon, 2010).

2 T2 R o] &E=H F7PE gk
AE 5183 A7 AEY 59 5 fedAMe 57
A Alge] mAE 2P EE 107 CFU/gol3k= A3kl
on, n=E o] wAlE Q9%E VS FHY YT
FFo 7 AFkelr vt (Lee and Yoon, 2010; Kim ef al,
2016). Y-o] A= stefAlel digh AAZS vAE o
T AHRARE vRe R fEEE stk rEe] §187]
ARBIAAL, MAE oHdS w] S8l gekE Aol
A B=E HASSAL ATt (Lee and Yoon, 2010; Kim

143 Rz

pud LA

okgAlE o -

o

—

=
[Sjamn=1

;

-

e}
=

et al., 2016). FElHere] Agoll= soF FEE 9 AA
Relo] HAE ShaT B ARl da AEelokE Sl

A A Xﬂ 2003-2050l AFFEE
=2 10°CFU/g ©| hé_
F o] g ol
, BAAAE AlEAR

St} (Lee and Yoon, 2010). AT+ St
ghe7]Eo] YRR SHekAf <] %JXHEC‘H "/HUWF 7t Al

6‘
=g

stElo) QA ke Agolme okaxtge] ja 7| 2ATE bl
gom B TANEE FHUFOR Be/|ES AYshe

Zlo] BQ3kt (Kim et al., 2016).

oRg2lEo| tigh kA AFte FEEOIY FoF IR
siab] flall a4 = Fefdte] gtom AESH 23|
e A= U]E?& Aot} (Park and Cho, 2010).
ZHE0] )RS 8 & Fofsl ARSI O R It &
o] BolE HHIE B# e fEEHY EY Aol 24
2 7FsAdo] =t (Park and Cho, 2010). £3] A2olM &
717} olde A2 B33 739 Bacillus cereus 75 ES
HAEA As5d 2899 5+ At (Park and Cho, 2010).
Stoffoll Uit AlFSke] Harel 255
Yolg o 2A] QPHgh sekle] &
S5 AlFstaa sk
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1. N M=
20153 11€95E 20164 8274 7% 4E <Al 1067
S Rl AFEd BERAE QF

2. Alek 2P|
Al wljefoll AM8-E standard plate count agar, TI*g<+ Wl
ol AFE-E desoxycholate agar, lactose broth, EMB agar,

AlAAZE ARSI
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vl 2 o Hjkell ARS-El tryptic soy broth, Z=U+t WY
o] AR-% baird parker agar= Oxoid (Hampshire, England)
oA FYste] ARSI, v e o wjYel] ARE MYP
agar, 2|ZE|2]o} H2] Fgo| A-8% fraser broth, oxford
listeria selective agar= Oxoid (Hampshire, England)ol|l*]
Qato] AFEEO™, APl 20E kit, APl CHB kit, API
strep kit, APl staph kit, API listeria kit
(Marcy I'Etole, France), g+ wjdo] ARE-H
agar— Becton, Dickionson and Company (Franklin Lakes,
NJ, USA)IA 2tz Fd k] ARg-ak3iTt.

Biomerieux

enterococcus

3. Algoll Al2E Az

A= 10g°— AF St HA FeAY Hojx A2 $ Eet
e €3 90ml 0.85% salineS 3 7Fst ©} bag mixer
400 (Inter501ence St. Nom la Bretéche, France)S ARE-s}]

MRS g3l ot YIAEZ A3} (Lee and Yoon,
2010).

QU0 x|

4. NS 58

AR 67 @

FHOA AEA S T petridishesel] 314
e R Imed @i mlE] FRgk " e standard plate
count agars 20 ml % o] pouring methodel] ]38 FAH4~

A HS 3319} (Lee and Yoon, 2010).

5. W&H#TS (coliforms)e] EH

AELAE 67 FHAX ANS|A e & petridishesol] 3]4]
= 1me A 2 v FH)g EaE desoxycholate
agars 20 m¥] Yo pouring methodoll ]38+ a4 4=

NES AT (Shim et al., 2013).

6. IEt2 2 (coliforms) 22 =A
AELY 1mlE 9ml lactose brothell ¥o] 37 +0.5ColA

24 AVP Hjokete] Z#3lal durham tubedl] 7hbAgS 24¢1
3 F 1 WF o] 3le] EMB agarcl Slo] 37+
0.5ColM 18-24 A7k MY T, tho = olisE
BE P P& Z) tryptic soy agarclX] 5 i
gram stainingS AA|El] T Folxy 7S ;g]_o]g],

vt= e w T
API 20E kit ©]83t #+& 43Tt (Shim er al., 2013).

T =
=0 HE

2=~

7. HRAR{AT (Bacillus spp.) &2l 3

AELY lmﬂ = 9ml tryptic soy brotholl ¥l 37+0.5C
ANX 24 AZF wjFete] FSIlaL, e wiRlelA 1wl
o5 F3l egg yolk 5-10%<} Bacillus cereus selective
supplementS 713 MYP agaroll =2ake] 37+0.5CollA
18-24 A7k vl on, vyt o g oilee s



A3t tryptic soy agarollA] ==
Astel agRd e Belw
20E kits 97 o] &t 43 4
2013; Song et al., 2014).
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8. Z2at (Enterococcus spp.) vl SA

NELH 1mlE 9ml tryptic soy brothel]l o] 37+0.5C
oNx 48 A7k wFete] FsilaL, e wiAlolA 1 wE
o] #3}lo] enterococcus agardl] =EBFe] 37+0.5ColA
18 -24 A7k widFsislon, ilue Hes AEat tryptic
soy agarollX] =7 EE|skal I FAS AA], ERiste] AP
strep kits o83t #2 AR (Han er al., 2011).

[}

5% (Staphylococcus spp.) 22l S8

N 1mlE 9ml tryptic soy brotholl 2o] 37+0.5C
AIZF wjFete] StsiSlal, St wiAolA 1 wE
tol egg yolk 5-10%% 7}t baird parker agarcll
37+£0.5CelA 18-24 A)7F wiFalslen, oilEe
A3l tryptic soy agarllX &4 ISt 1% ¢
Al, &R1ste] API staph kits ©]&3at] S 43I
ot (Kim et al., 2016).
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10. 2I2EI2I0F & (Listeria spp.) =22l SH
AEAN 1mlE 9ml fraser brothol] ¥o] 37+ 0.5CoA

ol
48 A7k viFete] Satoilal, S wiAlelA 1 e ol

#| 5} oxford listeria selective agardl] =@3led 37+0.5Co
A 18-24 AIZF vkl o, oilEE g Adste
tryptic soy agardllA <= B2l 23 FAS A, 3els)
o] API listeria kit ©]83td #& F3FATH (Shim er
al., 2013).
11. SWlN| C]~3 diffusion Holl 2|st SHA 2 Aled
A tl23= diffusion  (antibiotics disc  diffusion
method)®l 2]3] BD (Becton, Dickinson and Company,

Franklin Lakes, NJ, USA) A&Fo2 HASAL Z5d2
clinical and laboratory standards instituted]] ol <]t} 3
Baklth (CLSIL 2007). 344 A Ade 223
Bacillus cereus o 9 Foll dlsl] 22t HAAISIA AME-gh
antimicrobial drugs discs+= amikacin (AK30), amoxicillin/
acid (AMC), ampicillin (AMP10), ampicillin/
sulbactam (SAM20), bacitracin(B10), carbenicillin (CAR100),
cefamandole  (MA30), cefoxcitin  (FOX30),
(CRO30), cephaloxin  (KF30), chloramphenicol (C30),
ciprofloxacin (CIP5), clindamycin (DA2), colistin sulphate
(CT10), (S3-300),

clavulanic

ceftriazone

compound  sulphonamide doxycycline
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(DO30), erythromycin (E15), gentamicin (CN10), kanamycin
(K30), Ilevofloxacin (LEVS), nalidixic acid (NA30),
neomycin (N10), nitrofurantoin (F300), novobiocin (NV30),
oleandomycin (OL15), oxolinic acid (OA2), penicillin G
(P10), polymyxin B (PB300), rifampicin (RDS5), streptomycin
(S10), sulphomethoxazole/trimethoprim  (SXT25), tetracycline
(TE30), ticarcillin (TIC75), tobramycin (TOB10), trimethoprim
(W5), ZZ#]3L vancomycin (VA30) 5 36575 AMESIStH
(Song et al., 2014; Han et al., 2011, Choi et al., 2013;
Ryu et al., 2011).
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1. M52t o

fE el & 10679 sl FAlEret AFLTE 2
AVet A3t &3}, T a8 AbxdoMe dut Al g
o] eAEe] AR kAL, WAL B, =8}, 5], AL
AR, Wi, A, Aok, A7, A% el Al e o
HF e QAFA O TS QPHR] ke, 97t
v, &, AFE, 9, 7], viel, A9}, &4, A, EAL
2}, vkl aga 2 SolMe dvtklas thigaate] B
LdHe] JE AeF YERITE (Table 1).

ol M T gl e AT F, YEF, A
, =3} 59 FEEESC g & 54 (Han ef al, 2011;

Seo et al, 1999), VA FEE9 I (Park and
Cho, 2010), 2% FZEE9] & &4 (Parkk and Cho,

2010), XAkl e+ G724 Ryu ef al., 20110 A3 A+
A} 747t g EdS HeSlthe d3E3 YXJsIelth &
Sh, dubAl didate] 2ol A &3}, £ 18l
Ja3% 707 AlEH

T8k F 106400 el SAlet igtare] 1E ¥
AVe Ak 952 4.1x10-8.1x102F 0-8.0 x 10°2, A
FEE 39x10°-32x10%} 3.0x10-9.1 x 10°%, HEFLS
0-9.6x10°¢} 0-002 7}z Jelta, 337]= 0-84 x 10%¢}
0-78x10°2, F52 0-02 0-02=2, A== 0-03 0-
00 747} vt 20109 gHefRoll ] 2AKsE A3} (Lee and
Yoon, 2010)%1 37|, 5%, AFxoM = A7 AA Y
2 WA, AR FAETTE B SeHle ARE, 95,
WEE SOl Hael A= dAls e 4719 749
e B A7 A}t thh 2polg BTk ghH, Tt
Ao AEFHEE HokS o 59 Aol AEHA
A&7 B2 ZoZ Yeht steke] nE 29 ek
A V= Y 4, S AZXTY S CCP (critical
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Table 1. Bacterial count distribution of medicinal herb products on the market.

) Korean  Numbers of Total aerobic bacteria (cfu/g) Total coliform (cfu/g)
Sample names (latines)

names  samples jcp" Range ICD Range
Acanthopanax Root Bark 271 5 3/5 0-1.1 x 10° 3/5 0-1.1 x 10*
Achyranthis Radix o2 4 4/4 41x10-8.1 x 10* 3/4 0- 8.0 x 10°
Acori Gramineri Rhizoma 2 Z5E 3 3/3 3.9 X 10°-3.2 x 10° 3/3 3.0 %X 10-9.1 x 10°
Alismatis Rhizoma elA} 4 2/4 0-1.6x10° 0/4 0-0
Angelica Gigantis Radix =2 3 1/3 0-1.4x10° 0/3 0-0
Armeniacae Semen gjo] 4 2/4 0-7.4x10° 2/4 0-4.0x10
Astragali Radix 3}7) 8 5/8 0-8.4 x10* 5/8 0-7.8 x 10*
Carthami Flos 33} 4 0/4 0-0 0/4 0-0
Cassiae Semen Az} 3 3/3 2.7 x 10* - 1.8 x 10* 1/3 0-1.1x10°
Chrysanthemi Flos =3} 3 3/3 8.0 x 10 - 2.8 x 10° 0/3 0-0
Cinnamoni Cortex Spissus = 4 4/4 6.2 X 10*-8.0 x 10° 2/4 0-1.8x10?
Citri Unshii pericarpium 23] 4 2/4 0-1.6 x 10° 0/4 0-0
Cnidii Rhizoma HF 9 5/9 0-9.5 x 10° 3/9 0-5.0 x 10°
Crataegi Fructus ARA} 5 2/5 0-2.2x10? 0/5 0-0
Eucommiae Cortex == 2 0/2 0-0 0/2 0-0
Cardeniae Fructus 2|2} 5 1/5 0-1.1x 10? 0/5 0-0
Liriopis Tuber LACR*S 4 1/4 0-9.6 x 10° 0/4 0-0
Menthae Herba I 3 2/3 0-2.6x 10° 1/3 0-2.1x10°
Nelumbinis Semen AzNE 3 2/3 0-4.6x 10° 0/3 0-0
Paeoniae Radix Zpok 6 4/6 0-4.8x 10 0/6 0-0
Platycodi Radix 7 3 1/3 0-25x10° 0/3 0-0
Puerariae Radix =t 6 3/6 0-8.8x 10° 1/6 0-2.1x10°
Syzigii Flos A3k 2 1/2 0-1.8x 10? 0/2 0-0
Schisandrae Fructus Rel=1p 3 0/3 0-0 0/3 0-0
Zingiberis Rhizoma A7y 3 3/3 9.6 X 10%-3.4 x 10° 0/3 0-0
Zizyphi Semen Abzel 3 0/3 0-0 0/3 0-0
YICD; Incidence.

2. 504 N7 22| 2o

7 22 AlE A, glaHEolRt 2 F, vhE gt 45
, AdstEet 29 7, 2R3 st S BT 5 T 174
Fo] #5 B3I (Table 2). 174 F9] Al £2] 2342
A Em ] AT 56.3% (98/174), HREE 2 25.9% (45/
174), AF#EHF 16.7% (29/174), T=LH &3 0.0% (0/
174), 28132 FH okt 1.1% (2/174) o2 B8-S
YERN ST (Table 2).

Escherichia coli= WA+ 9874 7128 1422 Yeht
A FAFEe 1.0% (1/98)l =343t 3L, Enterococcus
faecalise 17402 Y 2974 JFEdl 35% (1/29),
Enterococcus faecium= 17122 & 294 71&d 3.5%
(1292 2z} Jebt o™, Bacillus cereuss VHA | 2S5t 45
A 71ed 9deg FH 20.0% (9/45)5 xRSt kAol

X
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T3] BHEHE AFEAYS & T AAUT (Table 2). °l=
20103 SFeFAolA HEH w714 Al 78l Bacillus
cereus?7t A 50.4% (59/117)8F= B3 (Lee and Yoon,
2010)H k= Aoy tE 7|4 Al Hls) Zo] YEl
Wt} o1FA Bacillus cereus’t Zo] U= A& Ltz o
2 Bacillus &4-5°] EYA fElste] 2 oo

Fdo s JHAME o] APEEHA] &e 544S 2 7]
o2 HolH (Lee and Yoon, 2010), 53] o]&0] 3k
7FEIgollA EQEAl HH ASs Y 7FeAE wiAE
T (Lee and Yoon, 2010). FE3SF 2014 R (Kim ef
al, 2014)9 <JsPd 7|5 AZxshs §7k] &=
Bacillus cereus’t AEENIL, F71E il ZARRe] £=0
M % Bacillus cereus’t AZHJTIAL BAETFO 2 Bacillus
cereus’t SFA] 7HEE A AlH S B Azsh et 5 7t
A8 Aol gk 5Eg Fo)7) 2 %l

i
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Table 2. Coliforms strains, Bacillus spp., Enterococcus spp. and Listeria spp. strains from medicinal herb product on the market.

Identified bacterial strains /
Strain number
(Total = 147)

Type

% (isolates/total aerobic
bacteria counts)

Enterobacter cloacae
Pantoea spp.
Serratia ficaria
Cronobacter spp.

Klebsiella pneumoniae spp. pneumoniae
Klebsiella peumoniae spp. ozaenae

Escherichia vulneris

Acinetobacter baumanni/calcoaceticus

Coliforms Enterobacter amnigenus

Serratia rubidaea

Pseudomonas oryzihabitans

Escherichia coli
Enterobacter aerogenes
Klebsiella oxytoca
Leclercia adecarboxylata
Pseudomonas luteola
Enterobacter amnigenus

- o
O wu®

56.3% (98/174)

_= =m s s DN A »g

Bacillus mycoides
Bacillus cereus
Baciluus circulans
Bacillus megaterium
Bacillus coagulans
Bacillus non-reactive
Bacillus lentus

Bacillus spp.

Geobacillus stearothermophilus

Bacillus licheniformis

N
w

25.9% (45/174)

—_ = =2 NN W W o

Leuconostoc spp.
Aerococcus viridans
Clobicatella sanguinis
Enterococcus facium
Enterococcus faecalis

Enterococcus spp.

—_
N

6.7% (29/174)

Listeria spp. Listeria ivanovii

N|—= = O

1.1% (2/174)

cloacae, Pantoea spp., Serratia ficaria, Cronobacter spp.
Solow, eI Ade] 7 Bacillus mycoides, Bacillus
circulans, Bacillus megatorium 5|3, FY< 7Hdo=
spp.,  Aerococcus Globicatella
sanguinis 5°] 0] YEFST} (Table 2). o= 2010 gHekA|
X A&EH w71 M 7vdl Bacillus megaterium ©|
102% (12/117)8F22 ¥ (Lee and Yoon, 2010)3+ 3} H]
2 o 6.7% (3/45)5 YERA ol A FASIA AL,
Bacillus subtilis = 94% (11/117)& X313l o] A4}
AZEHA &2 Aol tERE o]Fo] old tigh F71 A+
7F B8 Zlo g AmEE ol &+t (Bacillus subtilis)
o] 7% Axd

ARl Lhe 5] 9171 HEIE o]

Leuconostoc viridans,
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= g fEserE EdfdEhe A wolt. &+
Al 22 29E B, A8S 7S oz e =
Zo\A Bacillus cereus?’t =W -5 3eEA o] AR Fol o)
St AFgMFoZ 7P A & 4 Atk YukHeE /%
st WSk felMlS ALY, 7HE, A% WA 5 Uk
3 FUBEEE BT = Qloh B Aol ARE AlEE A
SEHA FUET FEAN fEEe AR SeIRke A
Al em, AlgE At 374, Uat 6971 (F=AE 554,
HEGA 67, olx=diAolt 54, QA 374) 5 106710130
2, AFAAE GEEAE, NAIF @), DA @, MY &),
SAF &), SK @. Yx=mA &), & KS PHARM, &)
NAF, &) DeHgAICE, &) DB, & YESAE & IYAXd,

H
=
g
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Table 3. Antimicrobial discs used for diffusion susceptibility test of 9 strains Bacillus cereus isolated from medicinal herb product on the market.

. . Con" Sup? Inter®) Resis?
Antimicrobial drugs Initial () (%E)) ©%) %)
Amikacin AK30 30 100.0 0.0 0.0
Amoxycillin/clavulanic acid AMC30 30 0.0 0.0 100.0
Ampicillin AMP10 10 0.0 0.0 100.0
Ampicillin sulbactam SAM20 20 0.0 0.0 100.0
Bacitracin B10 T0units 0.0 0.0 100.0
Carbenicillin CAR100 100 0.0 0.0 100.0
Cefamandole MA30 30 0.0 0.0 100.0
Cefoxitin FOX30 30 22.2 0.0 77.8
Ceftriazone CRO30 30 0.0 11.1 88.9
Cephalothin KF30 30 0.0 0.0 100.0
Chrolamphenicol C30 30 44.4 33.3 223
Ciprofloxacin CIP5 5 66.7 33.3 0.0
Clindamycin DA2 2 55.6 1.1 333
Colistine sulphates CT10 10 0.0 0.0 100.0
Compound sulphonamides $3-300 30 55.6 0.0 44.4
Doxycycline DO30 30 55.6 33.3 11.1
Erythromycin E15 15 77.8 11.1 11.1
Gentamicin CN10 10 100.0 0.0 0.0
Kanamycin K30 30 33.3 66.7 0.0
Levofloxacin LEVS 5 100.0 0.0 0.0
Nalidixic acid NA30 30 0.0 77.8 22.2
Neomycin N10 10 0.0 100.0 0.0
Nitrofrantoir F300 300 0.0 33.3 66.7
Novobiocin NV30 30 0.0 0.0 100.0
Oleandomycin OoL15 15 88.9 1.1 0.0
Oxolinic acid OA2 2 100.0 0.0 0.0
Penicillin G P10 10 units 0.0 0.0 100.0
Polymyxin B PB300 300 units 0.0 44.4 55.6
Rifampicin RD5 5 0.0 0.0 100.0
Streptomycin S10 10 88.9 11.1 0.0
Sulphamethoxazole/trimethoprim SXT25 25 11.1 0.0 88.9
Tetracycline TE30 30 0.0 22.2 77.8
Ticarcillin TIC75 75 0.0 0.0 100.0
Tobramycin TOB10 10 66.7 33.3 0.0
Trimethoprim W5 5 0.0 0.0 100.0
Vancomycin VA30 30 100.0 0.0 0.0
"'Con; Concentration, ?Sup; Susceptible, *Inter; Intermediate, “Resis; Resistant.
& JHA2E, & GOslE, @ PR, @ HSAI%E & HYE, & (KF30), colistine sulfates (CT10), novobiocin (NV30),
HA) ok, C}(ﬂ , WAISF 6 5 21709 fAEoliet penicillin - G (P10), rifampicin (RDS5), ticarcillin (TIC75),
trimethoprim (W5) 5 137l tisld= WA (tesistance)S L}E}
3. ohdiy| 2 AR WAL, cefoxcitin (FOX30), ceftriazone (CRO30), nitrofrantoir
B33 9 F9] Bacillus cereus?l] tsl] A 7204 AAF (F300), polymyxin B (PB300), sulphomethoxazole/trimethoprim
& 2% A3} amoxicillin/clavulanic acid (AMC), ampicillin ~~ (SXT25), tetracycline (TE30) 5 679l thalode S5=2 W

(AMP10), ampicillin/sulbactam (SAMZ20), bacitracin (B10),

carbenicillin  (CAR100), cefamandole (MA30), cephalothin
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A (semi-resistance)S UER S o™ (Table 3), amikacin
(AK30), gentamicin (CN10), levofloxacin (LEVS5), oxolinic
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acid (OA2), vancomycin (VA30) 5 57l tistods 24 and Kim HY. (2016). Investigation of microbial contamination in

(susceptibility)yS YERIAIL, ciprofloxacin (CIP5), clindamycin
(DA2), compound sulfonamides (S3-300), doxycycline (DO30),
erythromycin(E15), oleandomycin (OL15), streptomycin (S10),
tobramycin (TOB10) & 87| W3dld= F%5
(semi-susceptibilityyS YERIT} (Table 3).

19572 AAEC gk WAl tisire ek
A B2E e A2 FEe] A FL
d 7FsAs miAE 5 12 vEhi =°l o
7 A7t Baw Aow AzkEd.

2~
T A
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X
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