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Amikacin (AMK, #HHI), arbekacin (HBK, 8§
4BUE), astromicin (ASTM, HFREE), bekanamy-
cin (AKM, BA#A%54%), dibekacin (DKB, BE{ABIZL),
gentamicin (GM, Sigma), isepamicin (HAPA-B, &
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HMiE), kanamycin (KM, Sigma), micronomicin
(MCR, %#1%#%), neomycin (FRM, Sigma), netil-
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WS
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rpm, 30°C, 4 RIS L, BH % 10%ml = R% LgfE
BRE LTAV, BRIEARMS T 704/ %
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Fig.2. Sensitivity distribution of 34 isolates of

Nocardia brasiliensis to aminoglycoside an-
tibiotics, AKM, FRM, KM, PRM, RBSM
and SM
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II. & B & &

1) SM, KM, FRM, AKM %o AGs @ Nocardia
liebo g ¥ 31115403

N. asteroides D=5 AGs icxt35 MIC {HON#i
% Fig. 1 @R L1 CORMNL BRI, =0
Zr—7D AGs 3 Nocardia = 735 HEEANE
<, 100 pg/ml LL kD> MIC #5738k Es SM, KM,
AKM, FRM, PRM, RBSM T, %4 11, 32, 29, 3,
5 36 L& A b ht, MIC, ETHBELLBEAD
KM, AKM, SM i X 0U° RBSM Ti% 100 pg/ml ) %
RL, ¥7- FRM & PRM Tii& 4 25 3 X 0¥ 90 pg/
ml @ MICy, fE% R LT, Z hb7/r—FDhTik
FRM & PRM HiEEEL MIC H%RT 2 485
hEigate,

Fig.2 WA U Zr— 7D AGs O N. brasiliensis =3¢
5% MIC fH%/R Lo COEMLHELME LS5, N.
brasiliensis 3. N, asteroides X D H X6 hb AGs k2
FERZMT, ARL LEKO X TH SM, KM,
PRM, RBSM iz L 100 pg/ml [l E o> MIC %R L,
¥72 AKM, FRM rcxf LT3 ¥R OB KA 100 pg/ml
o MIC E%75 Lz,
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Fig.3. Sensitivity distribution of 57 isolates of

Nocardia asteroides to aminoglycoside an-
tibiotics, DKB, GM, MCR, SISO and TOB
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ble1), “h b 4 BB % B Lic MICy 13 GM 2. 61 pg/
ml, DKB 3.13 yg/ml, MCR 8.13 ug/ml, SISO 2.93
pg/ml, TOB 1,37 ug/ml TH -1,

3) AMK, HBK, HAPA-B, NTL 71 —7dD AGs
1Zxt3+ 5 Nocardia OIEF|IRZME

AMK, HBK, HAPA-B ¥ XU* NTL % 2-DOS o
C-1 17 3 7 &ErEidhic AGs TH5, Fig.5 1
Fht AGs D N, asteroides 1wxi+ 5 RE MIC (%
mLich, AMK Tk 6.25, HBK i 12.5 Fi
HAPA-B T 12.5, NTL TCi¥ 25 pg/ml LA Lo MIC {&
RTEEIREDONT, Thbd AGs 12 Nocardia
xR LTS THRWHEFAYRTZ L -
o ¥, hbDFEH| D MICy 13 AMK 3.13 pug/ml,
HBK 1. 25 gg/ml, HAPA-B 5. 21 ug/ml, NTL 5. 62 ug/
ml T#b, HBK (¥ AMK X b { X5 i\ HEEsE
#wR LT, E7c Fig.6 iR Lic X 51& N. brasiliensis 0
zht AGs x5 MIC & 0.39~25 pg/ml DR
A LTED, N asteroides L R, R LT
TOBEKFIBERTH oo ThOLDOEHOZTREIRD
MICy, fliix AMK TiX 7.5 pg/ml, HBK T 1.46 pg/
ml, HAPA-B T 6.7 pg/ml, %#- NTL i 8.3 pg/ml
&b, HBK #i N. asteroides & [FHERE» T\ &M%
ALTWI,
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Table 1. In vitro susceptibility of Nocardia brasiliensis to 3'-deoxy-type
aminoglycoside antibiotics

Antibiotics and MIC values (ug/ml)
IFM no.| GM DKB | MCR | SISO | TOB
0015 0.78 0.78 | 3.13 0.78 0.39
0047 0.78 1.56 | 3.13 0.78 0.78
0064 3.13 3.13 | 12.5 3.13 0.78
0065 3.13 6.25 | 25 3.13 3.13
0066 3.13 6.25 | 12.5 3.13 3.13
0067 3.13 3.13| 6.25 3.13 1.56
0068 1.56 3.13 | 6.25 3.13 0.78
0069 1.56 3.13 | 6.25 3.13 0.78
0071 3.13 313 | 6.25 3.13 0.78
0075 N.S. N.S. NS. | 100 NS.
0076 1.56 313 | 6.25 3.13 1.56
0080 1.56 1.56 | 6.25 3.13 0.78
0081 3.13 3.13| 6.25 6.25 1.56
0082 1.56 3.13| 6.25 3.13 0.78
0084 3.13 3.13 | 12.5 3.13 1.56
0087 1.56 1.56 3.13 3.13 0.39
Nocardia brasiliensis | 0088 0.78 0.39 1.56 3.13 0.39
0089 1.56 1.56 | 3.13 3.13 0.39
0090 1.56 1.56 | 3.13 3.13 0.39
0188 | 100 100 N.S. 50 50
0189 | (100) 100 N.S. 50 100
0191 | (100) 100 NS. 50 100
0223 3.13 0.78 | 3.13 1.56 0.39
0226 0.78 1.56 1.56 0.78 0.78
0227 0.78 1.56 | 3.13 078 0.78
0229 0.78 1.56 | 3.13 0.78 0.78
0230 0.78 1.5 | 6.25 1.56 0.78
0233 0.78 1.5 | 6.25 0.78 0.78
0234 0.39 1.56 | 3.13 0.78 0.78
0235 1.56 1.56 | 3.13 1.56 0.78
0236 3.13 1.56 | 6.25 1.56 0.78
0246 1.56 0.78 | 3.13 1.56 0.39
0249 1.56 0.78 | 3.13 1.56 0.39
0276 1.56 0.78 | 3.13 1.56 0.39

4) 8D AGs ®T5 Nocardia DERIEZHE

335 MICq 12 80 pg/ml T, £@Yic N. asteroides

Fig.7 a, b iz N. asteroides 35 X O N. brasiliensis D
#Eo AGs, SPCM 3 X0° ASTM ic%f+5% MIC f&
%R Lo SPCM ic®t LT, N.asteroides DIz LA & D
BEEAS 100 pg/ml LL ko> MIC ffi% ;R Lichs, ASTM
@ MIC f#ii 1.56~50 pg/ml & FREZ/HH L, MICy
1% 23.3pg/ml L EHEMOHEERY R L. ¥,
MIC [EOAH T, WTFhoREHERH LTS N
asteroides (@ DRZM A2 — v R L, BREMEK
LIERZ UK OFEL TS ST,

N. brasiliensis =33 % =880 AGs © MIC D4
#id, N.asteroides EFRAET SPCM 2t LTIZEAE
DEHEH 100 pg/ml Ll_ED MIC {E#75 Lizat, ASTM

DBE LD LBEEMENE - T
II1. # -3

Nocardia 3BF, LR LTHERROBELR
L, MIC BIEH Lich—rEBEELELIT, #®
RIERRAER LHEEYERO—RL LIchE
LY, ¥IAERANRLRRERE CrESFMALT
ERERLYREELTWY, Lhl, ZOFETIER
DERERREHEE TH B Eh D T, EEEROA
B BL e b — B SR OEGELAET AT LLd
BEARD ot SEIRAIE, SA7FRAARNFNTAYE
— A ANTERTIHEY Bwbz Lick b Nocar-
dia OH— I EBERYBL - LR TR, ¥ HE
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¥RAWHIZ LRI, SROEHROLE ¥ERE TR
URE NG - =P s Sh el

SM, KM ¥ s LTHEROKEAL LTAVHbHh
% AGs ® MIC {iix N. asteroides ¥s X U N, brasilien-
sis OEBRIC ¥ L T 100 pg/ml LALEHRL, Zhbod
AGs 12[F UHiBE e h' > Nocardia FEDHEEEITIZEL
EA LB b, 1o AKM # RBSM, X HidrasE
o FRM % PRM 3\-Tho Nocardia =t LT
FBUREIER LRI e -1,

—7 3-% 1k 3, 4-F+F kD AGs TH5 GM,
TOB, DKB, MCR, SISO, MCR i3, Gist897 k%
B\ T N. brasiliensis it L THED THWEEL R LT
», —F N.asteroides DA IIH 70% LA LA 100 pg/
ml kD MIC %37 &, BKETENERTH-
10

AMK # ¥ 0 2-DOS 0 1207 ¢ 7 iz hic
AGs 3. N. asteroides, N.brasiliensis TEEIZ xf LT
LLIERE THVG HIEEEY RL, BRIhbHD
AGs Tt LT iy BRRsh Tshbd, i
N. asteroides ¥ X O° N. brasiliensis D\ TR LTh
FcECHEEE Y RTZ &0 b, BIRE RERED
AT T FHTH LN TEHFR2HDE Bbh
%o 2hbd AGs o3, HBK 2 DBK »bFHE
IRFHF LW AGs THB2, AMK X b dais iy
HEESEYRTIEXNELM D, SEOFEM in

Nocardia asteroides

vivo TOWR L L iz, Nocardia FEDRIEL LTH
TR EINRADTH Do

HWE D AGs o33 oI T OBEMEERIC OV
TISHEEINTE D, i AG Y vEEEEBEEK phos-
photransferase (APH), AG 7 5 = LVEEBEEF adenyl-
transferase (AAD), % LT AG 7 = ¥ L ExBE % ace-
tyltransferase (AAC) 0 3 OREILEER OHFENRE
ERTL27Y, BaLBE BOMLANELEEROHR
REHED TV B2, N. asteroides ¥ LU N. brasiliensis
it 5 SM, SPCM ORREZHABERIL, Fig.8 R
LicX 31T, BEAEDEKN AAD (3"), bbb,
SM o 3-0OH % X7t SPCM o 9-OH £#% 7 7 =1k
YR THREYRED, TOKE hbooXFcmk
TheB I ERRBELTWA, ¥7c KM 5 X0 GM e ¥
ot B REE D EREER 1L N. brasiliensis Dfy 90%
Ll Eo#tkas 3-OH %V vBL LTAREL T 5B#
Tihbt APH @) #F LB L& RLE (Fig
9o DT LIXEBIT, AFEEIhD By Ficky
3-F 4% oD AGs 1% N. brasiliensis B\ EELT
Jz &%, ¥7- AMK ® HBK 0 X 5 g, IREE
X b APH (3) i X 2BERBBHi 2T vwEEh
Tuwb AGs TR EWEMN BEI h TwWaZ kb
b, TORIANZREND,

—7, N. asteroides Tix#y 20% O#» APH 3) %
HLTWBEEXDL R %, %7 50% LD N.aster
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E, EBbiIcEL, AAD (") OFELXLTRR TS5 — £
nEshTW3 (Fig.10), LA L, Thi CoOERE
Bxb N brasiliensis T3 AAC (3) # AAD (") ¢
COBROFEEYTIRTARERB/OR TV IRy,

#FH3L Nocardia 0@ E¥TH% Rhodococcus
% Mycobacterium P> P|T5PE, =4 b=f v
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—vRBAVHI ENBRCHETHHC L RELTY
B, AR T ¥, BREOENMIMD 5 -V
BRELTE D, BRELEBD TRHVC &, DI, R
APBEEDTWET TR I FORETY N.brasilien-
sis KBALTALT LI TRTO e D @kick T D
FENEB TR Lig &b 6 Nocardia O FEHIRRE
iz — iy, SERATEO—FBRELTHVDZ &
METHB LBbh 3,

GM 7o Eizxt$ % N.asteroides DRZYERR, Witk
DEFEE N. asteroides 13T T\ O DOHEEC X
STHEBENRTWDB L5, ~FTro—F+RIBTHS
CERTHTIHLOT H o BAHIRI N Bergey's
Manual of Systematic Bacteriology (vol. 2)'? iz X }uiZ,
N. asteroides 3. X HiZ N. asteroides & N. farcinica O
2/ EINT 5, KB, SEAV-TC N asteroides
BEROR 4 OT R LERER T, GM icx LTHHE
TH Bk N. farcinica B THLDMNHB T EEHRL
Tty Lo T b OBZHREIT N. asteroides
DESB b HR I FBR LI DPHEMEDL B %,

B4 DMEEICE T, AGs ¥ EDHEWE D FE
BIZ oS, 752 FRXIBT LA TWS
2, BAxoFHENLERIC L, Nocardia [ZBAL T
i1, TOMEKRIhETOEI AP VLI REBbh
5, ALBBE 7V —7hohb AGs ODEERTHS
TiRkEXDLE, ThOMEEEOMAIL AGs DS
BROEH b b REDHHARETH %o
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IN VITRO SUSCEPTIBILITY OF NOCARDIA
ASTEROIDES AND NOCARDIA BRASILIENSIS
TO 17 AMINOGLYCOSIDE ANTIBIOTICS

Katsukivo Yazawa, Yuzuru Mikami and Kivotaka Otozal

Department of Experimental Chemotherapy, Research Center for Pathogenic Fungi
and Microbial Toxicoses, Chiba University,
1-8-1, Inohana, Chiba 280, Japan

Tapasut ARral

Biotherapy Research Association

Fifty-seven strains of Nocardia asteroides and thirty-four of Nocardia brasiliensis were tested by
agar dilution for their susceptibility to 17 aminoglycoside antibiotics (AGs). The inoculum used in
the study was prepared by increasing the homogeneity of the organism suspension using sterile glass
beads in Erlenmeyer flasks.

Both N. asteroides and N. brasiliensis were generally insensitive to SM, KM, AKM, FRM, PRM
and RBSM group AGs. 3'-Deoxy type AGs, such as GM, DKB, MCR, SISO and TOB were effective
against N. brasiliensis, whereas most of them were not effective against N. asteroides. C-1-N-
Acylated or acetylated AGs, such as AMK, HBK, HAPA-B and NTL, were highly effective against
both N. asteroides and N. brasiliensis and no resistant strains were observed.

These results indicate that all N. brasiliensis strains have an inactivating enzyme, APH (3') and
about 50% of N. asteroides strains have either adenyltransferase ADD (2") or phosphotransferase
AAC (3).

Among the 17 AGs tested, HBK was found to be most effective, followed by AMK, and the MIC,,
values of HBK against N. asteroides and N. brasiliensis were 1.25 and 1.46 pgg/ml, respectively.

Our studies suggest that a test for the susceptibility of Nocardia to aminoglycosides is useful to
differentiate between species of N. asteroides and N. brasiliensis. Qur data also suggest that strains
of N. asteroides sensu stricto could be divided into at least two subgroups by their reaction to 3'-
deoxy type aminoglycoside antibiotics.



