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Background : Methicillin-resistant Staphylococcus aureus (MRSA) and some gram-negative bacilli
are very prevalent nosocomial pathogens, commonly causing mixed infections, and are often resis-
tant to multiple drugs. Arbekacin is an aminoglycoside used for the treatment of MRSA infections,
but is also active against some gram-negative bacilli. The aim of this study was to determine in vitro
activity of arbekacin against recent clinical isolates of staphylococci and gram-negative bacilli.

Materials and Methods : The strains were isolated from clinical specimens of patients at Severance
Hospital in 2003. Antimicrobial susceptibility was tested by the Clinical and Laboratory Standards
Institute agar dilution method. The following arbekacin breakpoints were used: susceptible, <4 ug/
mL; and resistant, >16 ug/mL .

Results : All isolates of staphylococci tested were inhibited by <4 ug/mL of arbekacin, regardless
of their methicillin susceptibility. The MICws of arbekacin, 1-4 pg/mL, were 8->32-fold and >32-128-
fold lower than those of amikacin and gentamicin, respectively. The resistance rates of MRSA, methi-
cillin-susceptible S. aureus, methicillin-resistant coagulase-negative staphylococci (CNS) and methi-
cillin-susceptible CNS were 0% to arbekacin, 0-54% to amikacin, and 24-79% to gentamicin. The
MICess of arbekacin for Escherichia coliand Citrobacter freundii, 1 ug/mL and 16 ug/mL, were 2-4-
fold and 8-16-fold lower than those of amikacin and gentamicin, respectively. However, The MICss
of arbekacin for other species of gram-negative bacilli, 64->128 ug/mL, were similar to those of other
aminoglycosides.

Conclusions : Arbekacin may be a useful alternative to glycopeptides for the treatment of monomi-
crobial methicillin-resistant staphylococcal infections, as well as mixed infections with gram-nega-
tive bacilli, as most isolates of E. coli, C. freundii and some other gram-negative bacilli were also sus-
ceptible to arbekacin. (Korean J Lab Med 2007;27:292-7)
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Arbekacin  (1-N-[(S)-4-amino-2-hydroxybutyryl]-3'4 -
dideoxykanamycin B)< thH£9] aminoglycoside 4] &4
(modifying enzyme)dl| SPFSIEE T3] € 54 o8 A
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ghto] J+ aminoglycosideZ &tAo]th Arbekacin®] ¥
ol A+ methicillin-resistant Staphylococcus aureus (MRSA)
ra5e] ABAR 199037E 2] AHEE o] gtk MRSA T
A goE B-lactam A 2 B-lactam 3} S-lactamase A3
Aol BEA Lo A a3t gl tFEE MRSA% ami-
noglycoside ¥ quinolone A|g A Sol% oAl WS
7] w2 A5l AHET £ = A vancomycin 52 glyco—
peptideZ] &4, cotrimoxazole, quinuprisitn-dalfopristin, line-
zolid o EslH1-3]. FHollA= 20008 3E arbekacin©)
AgH o2 AREE I JeH, FHelA FEEE MRSAS me-
thicillin-resistant coagulase-negative staphylococci (MRCNS)
of feiME 2 FHES Kol 202 g4l

S. aureust T8% YW 2 99 PHFLE HE e OE
%L*er EHA0R 95d #HE 4o 4 Atk Drinka 5{5]
S 1= Wisconsin 9 %29l AF £ HY F2l3} wj$-z}
thate 2 3 AFX, S, aureusell 93 71H9] 58% 71 &
dolH, FHIHEE A9l e 82 7, 357 7 %
4 7 501]"1 TFE Hst9lr)y. E8 Shankar 5612 <l
ol AFdle T 3xpe] &5 7 = 68% 7} Pseudomonas
aeruginosa, S, aureus, coagulase-negative staphylococci (CNS)
9 Enterobacteriaceae o 3 & 799 B V&9 Za-
har 5719 eJabd g 87] gtel A7 HAY F S, aureusol
olgk HHe 38% 7t T8 7FYo|H, Escherichia coli, Klebsiella
pneumoniae & Enterobacteriaceaedl| 43} Mwto] FAlo &
gE e 7397F Eakeh o]9 2ol S, aureus7t T#5/3 Tt
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4 -+ &3[R, Staphylococcus 74
o &g *]—%E]E arbekacin®| 184 7o ek 3
vt st

ool & ?ﬂ?“ﬂ"ﬁ% sel ¢ 32 B
W4 Al Staphylococcus w53, %% e &9l o
v J%44 749 E. coli K. pneumoniae, Citrobacter fre-
undii, Enterobacter cloacae, Serratia marcescens, P. aerugi-

nosa % Acinetobacter baumannii®l ™3 arbekacin® AlEH

o g B

M2 Y we

AEgkz el gxke] QAR 20033 #2l¥ MRSA
527F, methicillin-susceptible S, aureus (MSSA) 335, MRCNS
265+, methicillin-susceptible CNS (MSCNS) 295, E. coli 30
., K. pneumoniae 305, C. freundii 155, E. cloacae 157,
S. marcescens 1457, A. baumannii 15F 2 P. aeruginosa 29
Fo] Z 28852 O R It #F AL AEA¢] W
o] webA Vitek GNI = ATB 32 GN kit (bioMerieux,
Marcy L' Etoile, France) 2 o]-&3}9th A 7448 Clini-
cal and Laboratory Standards and Institute (CLSI)¢] &3]
Ao g A8l 1A Al9E A+ Mueller-Hinton
II ¥}A(BBL, Cockeysville, MD, USA)Z AF3}91Y, A

+ oxacillin (Sigma Chemical Co., Saint Louis, MO, USA),

Table 1. Activities of antimicrobial agents against Staphylococcus species

Organism o . MIC (ug/mL) Susceptibility (%)
Antimicrobial agent
(N tested) Range 50% 90% S | R
Methicillin-resistant Oxacillin 32->128 >128 >128 0 .y 100
S. aureus Vancomycin 0.5-2 1 1 100 0 0
(52) Amikacin 4->128 64 >128 39 8 54
Gentamicin 0.25->128 64 >128 21 0 79
Arbekacin 054 1 4 100 0 0
Methicillin-susceptible Oxacillin 0.06-1 0.5 05 100 - 0
S. aureus Vancomycin 0.5-1 05 1 100 0 0
(33) Amikacin 0.5-32 2 8 97 3 0
Gentamicin 0.06->128 05 128 73 3 24
Arbekacin 0.06-2 0.5 1 100 0 0
Methicillin-resistant CNS Oxacillin 0.5->128 4 64 0 - 100
(26) Vancomycin 0.25-2 1 2 100 0 0
Amikacin 0.12-64 2 32 81 12 8
Gentamicin 0.06-128 16 64 27 15 58
Arbekacin 0.06-2 0.25 1 100 0 0
Methicillin-susceptible CNS Oxacillin 0.06-0.25 0.12 0.25 100 - 0
(29) Vancomycin 0.5-2 1 2 100 0 0
Amikacin 0.5-16 1 8 100 0 0
Gentamicin 0.06-128 0.12 128 69 7 24
Arbekacin 0.06-2 0.12 1 100 0 0

*Arbekacin breakpoint was applied as susceptible, <4 ug/mL; intermediate, 8 ug/mL; resistant, =16 ug/mL. ", Not applicable.
Abbreviations: MIC, Minimum inhibitory concentration; CNS, coagulase-negative staphylococci.
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cefotaxime (3%, A€, =), amikacin (Fo} Ao}, A&, o
=), arbekacin (Meiji Seika, Tokyo, Japan), gentamicin (&3}
Aok A, 3), vancomycin (El Lilly & Co., Indianapolis,
IN, USA), ciprofloxacin (8= vlo]d A&, 3=)& ARSI
o} ksl A8 AHli+S Steers replicator (Craft Machine Inc.,
Woodline, PA, USA)E A}4-38}d ¢k 10* colony forming unit
S HEZ 3 35°C oA vldsHl Y, oxacillin®} vancomycin 7F
FAL 247 g Foll, e AT 16-247F W Fof
H=8t9t). Staphylococcus &9 3l arbekacin®] break-
pointE <4 pg/mLE AFA, 8 pg/mLE F7h =16 ug/mL
< WA (Tray plate, Eiken, Tokyo, Japan) .2 Ay, 1%
24 7kt dsiA e Staphylococcus #59 ek 712S =9
A Agatdth A= E 98IM S, aureus ATCC 29213,

E. coli ATCC 25922 ¥ P. aeruginosa ATCC 27853 #F&
SAlel AT sttt

2 1

N&838 BE Staphylococcuss methicillin WAl #1810
arbekacin <4 yg/mLollA JAIHSATH Table 1), Arbekacin?]
MICg2 MRSA, MSSA, MRCNS % MSCNSeo| thajA 1-4
ug/mLo|9) 3, amikacin} gentamicin ETh 717} 8->32H) 9}
>32-128¥) 2¥tt}. Staphylococcus 5 arbekacin®] 7HEAlo] A
st e 1912y, amikacin®} gentamicin®l] e+ MRSA
9] 54% 9} 79% 7}, MRCNS2| 8% 9} 58% 7} WA o]tk

Table 2. Activities of antimicrobial agents against gram-negative bacilli

Organism o N MIC (ug/mL) Susceptibility (%)
Antimicrobial agent

(N tested) Range 50% 90% S | R
E. coli Cefotaxime <0.03-128 0.06 0.25 93 0 7
(30) Gentamicin <0.12-64 05 16 87 0 13
Amikacin 0.5-32 2 4 97 3 0
Arbekacin 0.25-16 1 1 93 0 7
Ciprofloxacin <0.03-64 <0.03 32 73 0 27
K. pneumoniae Cefotaxime <0.03->128 05 128 57 27 17
(80) Gentamicin 0.5->128 1 >128 63 0 37
Amikacin 1->128 4 >128 53 13 33
Arbekacin 0.5->128 2 >128 50 3 47
Ciprofloxacin <0.03-128 0.06 32 53 0 47
C. freundii Cefotaxime <0.03->128 0.25 64 73 0 27
(15) Gentamicin 0.5->128 1 128 80 7 13
Amikacin 1->128 2 32 87 7 7
Arbekacin 0.5->128 1 16 80 0 20
Ciprofloxacin <0.03-8 0.12 4 80 7 13
E. cloacae Cefotaxime <0.03->128 0.25 128 60 7 33
(15) Gentamicin 0.25->128 0.5 >128 67 0 33
Amikacin 1->128 2 >128 80 7 13
Arbekacin 0.5->128 1 >128 67 7 27
Ciprofloxacin <0.03-4 05 4 73 0 27
S. marcescens Cefotaxime 0.12->128 05 >128 57 0 43
(14) Gentamicin 0.5->128 1 >128 64 0 36
Amikacin 2->128 4 >128 64 0 36
Arbekacin 1->128 4 >128 57 0 43
Ciprofloxacin 0.06-32 0.12 32 64 7 29
A. baumannii Cefotaxime 4->128 16 >128 40 20 40
(15) Gentamicin 0.5->128 2 >128 60 0 40
Amikacin 0.5->128 8 >128 73 7 20
Arbekacin 0.5->128 1 >128 60 13 27
Ciprofloxacin 0.06->128 0.25 128 53 7 40
P. aeruginosa Cefotaxime 8->128 32 >128 3 62 35
(29) Gentamicin 0.5->128 2 >128 59 3 38
Amikacin 1->128 8 >128 72 14 14
Arbekacin 0.5-64 2 64 59 10 31
Ciprofloxacin 0.06->128 0.25 32 69 0 31

*Arbekacin breakpoint was applied as susceptible, <4 pg/mL; intermediate, 8 pg/mL; resistant,

Abbreviation: MIC, Minimum inhibitory concentration.

=16 ug/mL.
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Arbekacin®] MICq E. colidll tisiA 1 pg/mL, C. freundii
o] talM= 16 pg/mL, P. aeruginosa®ll isiXE 64 pg/mL
© 2 amikacin#} gentamicin Ht} 28] oA} SQITH Table 2).
HHH o) arbekacin, amikacin % gentamicin®] MICgS T2 18
&4 7ol tisiM B >128 pg/mLol3leh Arbekacind]
ot A d59 HlES E. colis} C. freundiil W) 2+ 93%
o} 80% 10, The IHA Tt 50-67%°13ith ©] Hl&2
amikacin BT} 3-13% 29tO U} gentamicinzR= H]$23HH)

&

Kl

Aminoglycoside &A= A9 2|H 4% (ribosome) 30S sub-
unite]] E714 02 At TS A3k A I
AL9]e1H, =2 WA 711 2lHge] Edwo], o T3] A
3} e 5E3 fZ(active efflux) % aminoglycoside &3}
"9 A Folth F4 Zao] ot B3] 71de] 7PE 3t
m[10], 44 "&ae] FR{11, 12]9 w2l W4dS Bol& amino-
glycoside®] 57} thETh

I8¢ F0] AAske &40+ amikacin, gentamicin,
netilmicin, tobramycin 5o 2H-aH= AAC(6)-I-APH(2"),
amikacin, tobramycin ¢l 2-43H= ANT(4')-L, amikacin %
ol F2 ZgskE APH(3)-IIo] 8 Aoz U glow, 7t
49 NEE A9 7t g2, FAY T 5 oY
A EAE AAEE Al St WEAHOZ gentamicing
FE A & f-oME AAC(6)-T-APH(2")o] 7V Ea)
o, Schmitz F{13]¢l <J3lH 19990l F-HellA F2|H 36354
Staphylococcus #% 2 M= 68%914 AAC(6)-1-APH(2")
o] 2259 T, MRSA 9] 76%°14 E=3th 3= g2
JE| A= ANT(4)-10] 714 &b MRSAS] 85%7F ANT
(4)-1& AAshe 2oz geA Adn{14]. Arbekacine 1973
Qo gAEglon, 2gkd Aol E3 AAC(6)-APH(2")
ol ANT(4)-15 Z&3 BE 44 549 YF& A9 Te
AE ¥z ko B E T2 aminoglycosided] WAIel MRSA 9
o] e A0 E 4HA JrH15-18].

19973 4 S[19]0] B3 nlo] 2lH & thet Whor £
2" MRSAC] ™3 amikacin@} gentamicin®] MICg& E5F 128
pg/mLoINA, WAAELS 717t 30% 9} 100% ]2, arbekacinl]
el 5 gdelginh o §{20]0] 200613 BAE S,
aureus®l] ™3+ arbekacin®] S-gEol thal Ao M= Al
T+ Itk @, arbekacin> MRSA 95 A8 Al L
¥ B )7k ABAE SEeitty HyHTHel, 22] & A
TFAME A S[19]0] 19803, 19943 % 1996 3% 7+ 713
ol A} #2¢ MRSAS i3t arbekacin®] MICS} H|5:3}3 . me-
thicillin WA oJ5toll BA flo] =E Staphylococcus T#%9] ar-
bekacindl] Z<Aol o PR | EEF9] arbekacin WAL &
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E Ao A7ZIEH, arbekacin® MICg amikacin®} genta-
micin MICS} H|wale] 8->328] 9} >32-1284] Y¥9kO. ™, vanco-
mycin¥} H]$=8F] MRSA 7F9= 3kx}ol| A vancomycin®] thA|
ASAZ F48 A2 7= 22 &A= arbekacin
o] MRSA®] AEAR 199078 Fe] AREHHA WA 4
7} 2837 AR, F 2l 8% 7% S7HEro] B HT
[23]. Arbekacin WA& AAC(6)-APH(2") & sk #5
oM, aacA-aphD A £Z2H(promoter) F$loll 471 12
bp @71 AL 9 a9 FAAOIUH19], G1126A Mool
o5t arbekacinol] thet &4 7159 A3t Qs GAHTH 24].
F E[25]2 20000 FHoA &= S, aureusd 69% =
CNS9| 62%7} AAC(6)-APH(2") S AAFTIT 833, 2006
Wol] Byg npol] et FuUjel|M R S, aureuse] Uig
gentamicin®] WAES 64% 2, U] FelF9 AAC(6)-APH
(2") AAEL 3] ¥ A0 Q7o) arbekacind] &
A e ASHCE TAEoF & A E AY7E T

S %A 7HFY aminoglycoside WAL F2 o71A)
2] G ARl 9ste, AAC(6)-T B ANT(27)-10] &3l
[26]. Arbekacin® AAC(6)-1 2 ANT(2")-Te] 98] 454
gong I 7kt tid gl £& 0 A7HIS
W, E coli @ C freundiidl th3dt arbekacin®] MICeS 7+7t 1
yg/mL % 16 pg/mLCOZ amikacin® gentamicin®] MIC Rt}
247}k 2-4u) e} 8-16H) 9k, P. aeruginosa®l USIX = 64 ug/
mL 22 amikacin¥} gentamicin®] H|&] 28] o]A} ¥ttt 17
W K. pneumoniae, E. cloacae, S. marcescens 2 A. bauman-
niiel] & MICyS >128 pg/mLE o} T2 aminoglycoside
A ek atol7h YAt AR IS4 2kl tidt arbekacin
o] MIC7} =& olfri, #lol R % 16S rRNA methylased]
o gt WAdel o]l Jem[27], A. baumanni T 4F 4F
AN Axzere] Expgo] E. coliell HIE & o] BFHoT
Agste AoR AzEn I¥aA 7htell tE arbekacin
breakpointE Staphylococcus®] tdt 7|F02 L39S o
arbekacin®] e A @59 BIES E. coli®} C. freundiiol
A 22} 93% 9k 80% 013, THe I#54 ThtS 50-67%°1
t} o] H]&2 amikacin® T} 3-13% WSO} gentamicinZH
v =3k Tk

AEZ 0 2 methicillin WA Staphylococcus, E. coli$t C. fre-
undii 5¢ I 154 7Htoll i3k arbekacin®] AR 3
78 $ted, MRSA @ 495 A8E 93 vancomycin
o Al e BB 9F IHIA A FE A9 ASA
2§88 ZoE AZE

o O
0 =

H{Z : Methicillin WA Staphylococcus aureus (MRSA) 2}
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T4 e &9 A4 1 “’3&011 o] Aol WA
go Yo 71t} Arbekacine ami-

noglycosideA| 241 MRSA S} 95 T334 7htol tigh Ajgd 3

W o] ek ACE dEA 9t B AtolAe Staphy-

lococcus @3 T-57d Zhtoll Uik arbekacin®] Al &

48& AFstaAt 89

M2 W *ﬂE'—‘?:}i”é A gate] AN 20030

8 55 U= siHoh gaA Z4AS CLSI dd g
AWM O 2 A3}, arbekacin®] breakpointE= <4 pg/mLE
w54, 8 pg/mLE T3 216 pg/mLE WALE 33ith

A} 1 BE Staphylococcus @5 methicillin WA ool
HFAGIe] arbekacin <4 pg/mLolA JAFHRL, WA dF=
ARk Arbekacin®] MICe 1-4 pg/mLZE, amikacin¥} gen-
tamicin @] MICeR.t} ZH2} 8->328) 9} >32-1284) 29kT}. Methi-
cillin 7FA Staphylococcus aureus, Methicillin WA coagulase-
negative staphylococci @ Methicillin 7F4) coagulase-nega-
tive staphylococci®] WAEE arbekacin®] tall 0%, amikacin®]]
0-54%, gentamicin® 24-79%©|}t}. Escherichia coli$} Citro-
bacter freundiil W3t arbekacin®] MICy= 22} 1 pyg/mL %}
16 ug/mLol%3, amikacin?} gentamicin®] MICqX.t} ZHzt

2-4uj &} 8-164) ket T2y ohE A el ol gt arbe-
kacin®] MICy< 64->128 pg/mLZ T aminoglycoside &t
Al o} vlZ=atsith

&2 : Methicillin WA Staphylococcus, E. coli®t C. freundii
9 95 a4 7toll W3k arbekacin®] AHN tEE
48l MRSA @& 792 X5 E 93 vancomycin® tA|
e BE 4F I8N T S5 49 AsAR 458
Ao & A7tE AT

O]
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