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44 HAHA 7HE E3A AMgdte 99
Figole] FAAL H: U8 A FE
(Minimal Inhibitory Concentration : MIC) &
AR se ¥H e 4 a8 944 89X
N4%Y, borth disk elutiond ¥ 8 F{F7
oy olg AN PHe 49 Fx, WY
A1, PH, w719 e, gFHe APE]
e 4489 EaR7t dgFEA vepvez
BEEANQA A HPolut AREAQ] whgel B
£ Holgdr,

as ¥74 AT 944 FF4 3Ne
olE Tl &3 Aty BEdoz Ao
2719 Aol w3 Feddel As%Ed @
& Al st 2, ol o) MgE
E—testd (AB Biodisk, Solna, Sweden)&
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plastic stripsl HAAY ¥FE7F continuous
gradient2 =X87o2 gAAe F444
B ohlzt MICE FAld HAAHE Hes
ol& UMl WEH P4 FE YA AT
Bacteroides fragilis 1 X 83l 71&9] conve-
ntional agar dilution WY v F Al
ALE X o] mE FeHAe] HolE B3}
o A2 Bo] A4H¥E quinolone A Aol G}
Bacteroides fragilis group (BFG)8 T4
BA3A.

ANE AU Uy

N o=

ALE B35 J4NM ¥ ¥ B. fragilis 45
8 AHE3e E—testsl 71E9 $H H@
AMYPor F4A4d€ vl ed quinolone
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AA g FFHEL QAN £28 Ba-
cteroides fragilis (BFG) 605 (B. fragilis 455,
B. distasonis 65, B. ovatus 55, B. thetaio-
taomicron 4F)E& WALE HAAEAC.

B A : E—test AHE FAlE @A GAAA
2 B9 AR B AL ¥ e
cefalor (CF: MIC range 0.016~256ug/ml),
ciprofloxacion (CFX : 0.002~32pg/ml), imipe-
nem (IM: 0.002~32pg/ml) 3%& Ar&31
on olg HEE FH FH AAYY FAE
CF (d¢ ¥#), CFX (Bayer, Germany),
M (EH AF, YB)ZAM E—teste] A%
okt Ze GAME AHREHAT.

BFGS| quinolone Ao wigh Ald&W 3

4 HAAF AR dAl= CFX (Bayer, Ger-
many), enoxacin (ENX : 4to}=<eF), norfloxa-
cin (NFX:%2%), ofloxacin (OFX:@ A<
kE) R pefloxacin (PEX : ¢ X #)9
5%& AHg-3tATh.

E—test ! E—test= Sweden®] AB BiodiskA}
AX AL gk gk ¥) 71FA 2] Plastic
test carrier (5 mmX50 mm)24 T 9
ZHo =t 0.016~256 pg/ml EE 0.002 ~
32 pg/mle kAl Tl 2dA B4 Wiz
continuous -gradienti plastic strip $Hl =
TgRez A5 AAEe 948 83 3
ARrel Azt FAF whgolti(2d 1).
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Fig. 1.
the antimicrobial strip.

E—test demonstrating the point at which the zone of inhibition of bacterial growth intersects
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AMZ iX] : AHg-® ¥fAE brain heart infu-
sion agar (BHIA), Mueller—Hinton agar
(MHA), Wilkins Chalgren agar (WCAY%} 3
78 A8 A

g H
E—test: & FHL thioglycollate ® =l 24
Al vk A& brucella broth® MacFar-
land 0.5 %Fo] Z} FFo H{ iAo
43 W¥oz Wyl =X %Y F CP,
CFX, IM9 stripg @°l A% € A ra-
dical pattern®. & 91-& ¥ 4847, 35T, anae-
robic jar system (GasPak:BBL)2Z ¥7)
W Fg& dAE.

M WH M@ I NCCLS (National Com-
mittee for Clinical Laboratory)® 713 #3lo
AAgger HF A4 E—testF FYE
THL 2 Steers replicator® AH83ted 7 A

.......

Fig. 2. Comn'son of growth activity for Bacteroides Jragilis by using various media.

7t 2t =2 $FE WA AFE ¥ 48
AlZ, 35C, ¥71 Wig& AAEgch

BFG2| quinoloneA A el W 44 HAle
BHIAE 7I12uWiAE& AM83tod oj} TP
oz HdAsdd.

4 3

B. fragilis 455°) ¥ ¥IA F+Yd 3
AHE E—-testd s} - WA 4Yg o] &3}
BHIA, MHA, WCAuj Aol A HAIE 2 49
FFFE BHIA, WCAdME T F2o =
3 FE3Aov, MHANAME & wiAd
Hl&) Fo] FHo| 3] EF3}] E—testd ]
MICdH & B7ts e ¢&H B@ 3y
¥el MIC =@ BHIA, WCASl w3 A
gFHULT(2E 2).
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ok 48AT ¥ HE HAMRYe MICE 7l
Fog 8o E—teste] MICZWE Hu¥d
3 Bo saye] MICSH E—teste] MIC7H
EY3A JEld FFE CFXE WCAReA
20.0%, BHIAYIA 31.1%, IM<2 WCA 17.1
%, BHIA 48.9% 2 WCA®} ®]3] BHIA A
e Y9AEE BYu. 4¥ TF9 E-—test

L L RE LR P

MIC7}, A9l 2vl4 BHFEE 7IE2Z,
ed gy 4y MICNY +1 dilutionldl
&3l ¥ &L CFXE WCA 93.3%, BHIA 93.
3%, IM® WCA 87.81%, BHIA 86.7%2
AMHo2 90.3%7F +1 dilution HHW
&3AH(E D.

Table 1. Comparison between E—test MICs and agar dilution MICs for 45 strains of B. fragilis

% of E—test MICs within the following

concentration(logz) of agar dilution MICs

% within

Antibiotics media +1 dilution
(-2 -2 -1 0 1 2 »2
Ciprofloxacin WCA 0 0 22 202 711 67 0 933
BHIA 22 44 - 156 311 467 0 933
Imipenem WCA 22 122 610 171 98 0 0 87.8
BHIA 2.2 67 244 489 133 44 0 86.7
Cefaclor WCA ND
BHIA ND
ND : not determined, All strains showed growth activity and resistant pattern
WCA ! Wilkins Chalgren agar
BHIA : Brain Heart Infusion agar

In the case of Mueller—Hinton agar, All strains show no growth activity with- E—test strip.

ALE GAE oz WA WY o
& MICE vlas) 23 CFX: ¥3H 3% 3§
Aol v]3] E—testd ] MICs, MICx7t G
EA Jelrey resistant breakpoint® 4 pg/

m2 Lo TH HWHE Y] WCAE 100
%, BHIA 100%¢ F9¢ WAdEE 2332
E—test'd ] WCA 97.8%, BHIA 100% 2 #¥
H¥ A4EH A e UAHdES Byed,

Table 2. Comparison of MICs of ciprofloxacin for B. fragilis 45 strains by using various media and

methods
MICsopg/ml) MICoo(pg/mb) Resistant at breakpoint (4ug/ml)
Medium agar E-—test Agar E-test Agar E—test
WCA 4 8 8 16 1000% 97.8%
BHIA 4 6 8 8 1000 100.0
MHA 2 ND 2 ND 89 ND

ND : not determined, no growth activity in MHA with E—test

strip
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¢4 By A4gel MHANME 8.9%9 W
HEE aA ARvde EHXE #EYE 5 AU
fem ol MHA Wl B. fraglisdl i
ou @ oA Hgor HAAHE 2). Me
$3 H@ APl €& E—teste] MICs,

MICyol Tha 92U} resistant breakpoint®
Sug/mi2 W& = TH HF 4P WCAE
0.0%, BHIAE 4.4% E—testd] WCA =&
0.0%, BICH 4.4%2 #3 3% 3A4Ed
E—testd2] A7} X FAHE 3).

Table 3. Comparison of MICs of imipenem for B. fragilis 45 strains by using various media and me-

thod
MICso{pg/mlD MICao(ug/ml Resistant at breakpoint (8 ug/mb
Medium Agar E—test Agar E—test Agar E—test
WCA 0.031 0.023 05 0.19 0.0% 00%
BHIA 0.063 0.063 1 0.75 44 44
MHA 0.031 ND 0.5 ND 0.0 ND

ND : not determined. no growth activity in MHA with E—test strip

Table 4. Comparative susceptibility of B. fragilis group to quinolones

B. fuaglisin=45) B. distasonis(n="6) B. ovatus(n=5) B. thetaiotaomicon(n=4)
MICug/ml) MIC(pg/ml) MIC(ug/mb MIC(ug/mb)

Quinolone range 50 90 range 50 90 range 50 90 range 50 90
Ofloxacin 216 2 4 24 2 2—16 4 16 . 2—4 2 4
Ciprofloxacin 4 — 32 4 8 8 - 32 16 416 16 16 8—16 16 16
Pefolxacin 4 - 32 8 8 8 - 32 32 4-32 32 32 16-32 16 32
Enoxacin 3226 32 32 16 -64 32 32 32 32 32 2 B2 R
Norfloxacin 16->256 128 256 128—)256 256 256 RN-26 32 32 ¥256 2256 2258

A aA AF¢xn = quinoloned A o
¥ BFGS H+44€& 7IE&d 3 He
Yo AAG 274 4¥ TF 60FE
AH8-¥ quinoloneM A3 NFXl 713 #& U
48€ BHor OFXdl dui# did4e F571
#F549E& BAY. BFGF B. fragiliste Y&
&) ¥ CFX, PFXel did tave MIC
wXE Boeu BFG %79 quinoloneA A

of B LR Aol FEHAA e

A ki (E 4).

L -}

44 F4d FAAYLRAM E—testi &
Z1€9] @AM WP HANY w3} AR A
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it g WwyPoeg &4A MICE 78 £
Qe FHe Ao

B. fragilist & ¥714 Azl Bl# v
@A golatA wido] FHE TFoE2 AA
el T ZEA FE ¥4 e FFoldh.

ol TZ9 Al dF A HAR
A A HH ZHYH broth disk elutiond
5 AHg st FF, AW oA, ARH
wel ZArt ohFsiAl Jepdopo s,

o] H¥L B. fragilisE& W22 NZ2 7|
HE 44 543 AAEA E—testEH 7
29 WP 4 F¥ HAYY MICEHE
v dgen A8 HAd ot& MIC W
3E $AIAY. E—testd) 2F AY #F
90.3% 7t $H HA FAYe] MIC+1 dilution
HY el £3lgen o]& Citron 379 EX
Aot FAEEHA el oy di e HEa Y9
FxY FAY resistant breakpoint2] F Aol
mel el A3 gzA g3selen
o] 3 Baker 59 Hu9l X3Pt

E—teste} T3 H Ay MIC £¢
29 FE gdog2s FAFEEY IHMulF
Apole] 7]1Q1@ RHolEt AZEL. ol A
Ha dyel F9 NCCLSe rlzoz ¢
AFEEE 0.008~256 pg/m1 He 204 3
Heog HANIFHoY E~testd] F$ CFY
FAFE HXulee SF HH 54 wge
T 43t CFXe IM2 0.002~32 ng/mle] ¥
Fxo HeolA Lol Y T2 AHA
A Hg wie A wjge] wiE © A
23E T=E2 Jehr] wEdRes 4z
HAck., EF CFXel ®lsh M9} MIC/ &3
YE 4y MICY +1 dilutiond EFHE
Hlgol ©] W& ol#E IMol W H¥E #F

~ASHY - URY - R

Fo ¥& FFHYLE o]EY MICE y¥
#0] 0.016~0.125 pg/micll &3te Ao &
2 FxA ZA=HE MIC FAE v
oY, EF HYu&(L.5W)o] tE A4
BolA, MICS] ¥A&L Foldtim Azs
A},

CFX8 MICw MICxS ¥97F &3 %
ARl u)sf E—testlM thi: ¥A el
I IMAAME 238 tia A JeEd Re
olnlz FHFZY Aold] 4% Rez 47
9 Snydman$?e] Rl &3 AlgdE
wijell whel el oiek MICY A4FE 2
ol BEY & Aov WCANAM MICT}H tha
¥4 Jede ZA%e] gy B Ay
Me Ml ¢ WCAel H3 BHIAY o
EA JdEd AR A gdg i £
Atk AZs i,

B. fragilist A& ISR 9L AEH9
MHAWAME T2 F2o] F3) BF3o E
—test§ o2& MICE ZARAYE 4 gfled,
T HE HNYPAMY MIC 23 =¥ 4
Aol MHA vl 2lel X 2] MICAT = A &3t
#g¢ = deodzd 44€d. MHAMAE
dirHoz JHg &3 ALEHE ¥FA HF
4 AAHE WA Z2AM 53] gonococcus?t meni-
ngococcus®] F4 & 283 HFe wAvR
g A ey o wiAdrMe @Y AFEY
B. fragilis®] F4& ANTE A AR7}
AeReZ AFHAY. BFGY 4 ¢
TR dg Feg4de dFo w2t gg
F4E Yehdiy® B ¥¥Ee quinoloned
Ao g A543 FdMe TF
=25k Aol BEY £ Qden 3V4F
Fo vd PIAHFL quinoloneAl Ao o3
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we #Aede veldde Hagvs §
A B A goME OFXE Aslne ¥e
#FF44E BAd.

£ H4¥9 EH E—testt B. fragilise] ¥
oA ZFA Aoz 3 Hy ANEs
vt} 90.3% (withint 1 dilution)®] &
dA&E Bgon Abgel U, ALe
ek, MIC ZA9 #ol¥ Foz, HEo
v Hg dide dov, 7Ee o W
ol vlE A7t FPE #FAYG Yz
th. B. fragilis®] #dA FSAHAE 98
718 ¥iA2H MHAE ¥3HEs3le BHIA,
WCAE PR Ueten o Frix
s zlol A 2] MICS Aeole FEAA #EH
A e}, quinoloneA Aol ¥ BFGY
F4°3& OFX& A% oAl izt gy
B FFol WAE HYeH 2309 olF
Ao AP FF4Ye FRAY Aol B
HA ¥%d.

2 o

Bacteroides fragilis®l 9474 #eTF 45759
cefaclor, ciprofloxacin, imipenem$ 3% &
A g F+d ANE VI €H H
NP HZ A=2o] /AEE E—test (AB
Biodisk, Slona, Sweden)® 2.2, brain heart
infusion, Mueller-Hinton, Wilkins Chalgren
$H wiA 3FFHE AHEIA F9 Hags
A Fx (MIC : Minimal Inhibitory Concent-
ration)¢] A E vE, AL 5%
quinolone M A (ciprofloxacin, enoxacin, norf-

loxacin, ofloxacin, pefloxacin)oll & Bacte-

rotdes fragilis group 6079 AlPEW FFA
HAAHE A Y ANYes dAsld Oe
% e FYE AU FH HB HAYA
$4¥E MICE 7128 E—test MICY ZA#
& Y23 HEEF 90.3%7F ¥ Py
Ay MIC (withint 1 dilution)$ ¥ X)3he]
E—test’t B. fragilis) 93 A 354 HAE
¢ FHE FEY Aoz AZEn AL H
Ao WE g FFLe 2 Aolg
#4% & e B. fagilisel ¥TdA 2
4 A8 71¥ ®WAZ brain heart infu-
sion®] X 8} Wilkins Chalgren®} A& 2 #3lu
Mueller—Hinton®} Al & ¥A§ F3o2 vet
wtct.

Bacteroides fragilis group 6059 di¥ 5F 9]
quinoloneA Al¢] h¥ FFPA4L ofloxacing
AAE FA dj# RE HAE =HAUoH
TN P44 F=8d Aol T
53R ekkeh.
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— Abstract—

Comparison of the E—Test with Agar
Dilution Susceptibility Test by
Using Bacterotdes fragilis

Hee Sun Kim, Sung Kwang Kim

Department of Microviology
College of Medicine, Yeungnam University
Taegu, Korea

Hwa Sun Cha

Department of Family Medicine
Jeon Sun Hospital
Taejeon, Korea

The susceptibilities of 45 clinical isolates of bacteroides fragilis to cefaclor, ciproflxacin and imipe-
nem were determined by new method, E—test (AB Bidisk, Solna, Sweden) and were compared
with those from conventional agar dilution method by using brain heart infusion, Mueller— Hinton
and Wilkins Chalgren agar plates.

And the susceptibility of 60 clinical isolates of Bacteroides fragilis group (B. fragilis 45 strains,
B. distasonis 6 strains, B. ovatus 5 strains, B. thetaiotaomicron 4 strains) to 5 quinolones
(ciprofloxacin, enoxacin, norfloxacin, ofloxacin, pefloxacin) were determined by in vitro agar dilu-
tion method.

Compared with agar dilution MICs for B, fragilis 45 strains, 90.3% of E—test MICs were
within -+ 1 dilution of the agar dilutions, and 98.4% were within 2 dilutions. And there were
little effect of different medium bases to determine MICs except Mueller—Hinton agar. On Muel-
ler—Hinton agar, B. Yragilis showed have or no growth activity.

In vitro susceptibility of B. fragilis group to quinolones, most of the test strains
showed resistant patterns to quinolones except ofloxacin and there was little difference of suscepti-

bility patterns between species of B. fragilis group.

Key Words : E—test, Agar dilution, Susceptibility test



