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Netilmicin D HEFIZ DT

=/ &0 w3k
HSEAFEERBEDEBZE

Netilmicin @ in vitro TOHE NI OWT, D7 = / BRI R L HE U 7 B3,

RDBEY TH %o

Netilmicin {3 Gentamicin &~ (ZIZEBEDIANVAE A X7 bv & BB KEERZEL, RS

BRORSZHRABR S L, E.coli, K. pneumoniae,

4 > F— &tk Proteus, S.aureus, C.freundii

Ti3 6.3 ug/ml LITODOWE TL2EEDS, F7- P.aeruginosa, 1 > ¥ — Vgt Proteus, E.cloacae
TI3H95%, S.marcescens TI3HIB0% DN B —RE TREM XN TS, KEHDERAE %

R RENFELNTZ.

Gentamicin fHMEERIZK T AHBE DT DOWTIL, S.marcescens, E.coli, Proteus |3 Netilmicin
WCEFMEZRTLONE L AbNh, P.aeruginosa TiIAKH| . Gentamicin (348 Xt % 7~ 37

[PAAYSY gt

¥7z, RRIO FENT BRER T <, BEREREY MERNO BB 2R T 70 DTy

Gentamicin L@ ThH- 72,

I C &

Netilmicin 1ZKkE¥ = V) ¥ 740D BEFIC X 5 $7 3 7 Bkt
hRIERT, Sisomicin D LAID7 I/ ER T F ML THE
b AYEMMWETH S, AFOERRARICKT 241,
B L O BEBREMEL Lo L Lk, MEFRICIE Genta-
micin & BEREDEOEARY + 7 & ERVWHE I 2HL, &
5L 7 3/ EKERRGUERIIC T2 R THRDOA, 3461D7 3/
KD acetylation ® 2/ 1 D KEsEED adenylylation 7z & D
AE(LBEFE 2 b OMERRICH U THEI2HT1~7,

&-[@, Netilmicin @ in vitro TOREHICDONTHREIL 12
B RET 5.

EBMEBELUFE

1) SRRk

MER X7 b7 slLRBEERGFOBRLERKRZEBL,
RS MR T 2B DO BT, & MRERBEXD
Staphylococcus aureus, Staphylococcus pyogenes, Es-
cherichia coli, Klebsiella pneumoniae, {1 > ¥ — v[&
W Proteus, 4 > F— Vit Proteus, Enterobacter
cloacae, Citrobacter freundii, Pseudomonas aeru-
ginosa, Serratia marcescens T, FEFEAZEEE2EIRH M
B 7R D stock culture X O fR{EBENTE A T
Al

2) AR

Netilmicin 3z y + 27 28K K. K. X hREEIN:

K (Batch No. 7733-42, Jffi 611 wg/ml) & 72,
F 72 NREA L U T Gentamicin (GM), Amikacin
(AMK), Dibekacin (DKB) #fFHL 72,

3) MEHWE

E AR SRR, BRPFRAREIZ L
512 TIbh, FRED <7+ > KI8KEREHE 3 100
HRE (K 108cells/ml) 1 B4H % E4&4 Heart
infusion (HI) 3E#bFAR BiC 2R, 37°C 18 Brghss%
%, BFEEHEIERE (MIC, xg/ml) ZHZELZ, 7
¥, P.aeruginosa DRfIEHFITII1 % KNO3 ZisimL,
S. pyogenes DIEHLIIATIEE, FHRE LT Brain heart
infusion (BHI) #{ERH L7,

4) WENIRZTHRTFOESE

b pH, BEMEE, MERINCKLSEEL, E coli
NIH]J-JC-2, P.aeruginosa NCTC 10490 35 L Uf 1 ¥z
DT S. aureus FDA 209 P-JC-1 ZZREBREE L,
MIC DT LD KRET L7z

5) KEEM

E.coli, P.aeruginosa * % 20 EkiZ DT,
Broth dilution method {Z L% Minimal bactericidal
concentration (MBC) # MIC L KL 72 ®HED
~ 7 b o K18RERHEIE 100 EARK 1 A4 H % 2 BHFR
FAFIIEH4H 0.5 ml BHI broth |28/ (449104 cells/
ml) U, 37°C 185 %%, WRBE TEENRDH
how NEERZ MIC & L7z, 61T MIC Yo
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Table 1 Antibacterial spectrum

(108 cells/ml)

MIC (pg/ml)
Organism

Netilmicin GM AMK DKB
S. aureus FDA209P JC-1 0.2 0.4 0.2 0.8
S. aureus E46 0.2 0.2 1.6 0.8
S. aureus Terajima 0.1 0.1 0.4 0.2
S. aureus 1200A 0.1 0.1 0.2 0.4
E.coli NIHJ JC-2 0.2 0.2 0.8 0.4
K. pneumoniae PCI-602 0.4 0.4 1.6 3.1
S. typhimurium 1ID 971 0.4 0.2 0.4 0.4
S. thphi 901 0.2 0.2 1.6 0.8
S. paratyphi 1051 0.1 0.2 0.4 0.4
S. schottmuellevi 8006 0.2 0.2 0.4 0.8
S. enteritidis G14 1.6 0.8 3.1 1.6
S. marcescens 1AM 1184 6.3 0.8 3.1 6.3
S. marcescens 1ID 620 0.2 0.1 0.8 0.4
P.aeruginosa IFO 3445 3.1 0.8 3.1 6.3
P. aeruginosa NCTC 1049 3.1 3.1 6.3 3.1
P. mirabilis IFO 3849 6.3 3.1 6.3 1.6
P.morganii IFO 3848 0.8 0.2 0.4 0.4
P.vulgaris 0X-19 0.8 0.8 3.1 3.1
P.vulgaris HX-19 0.2 0.4 0.8 0.8
P.rettgeri IFO 3850 0.8 0.2 0.8 0.4
E.aerogenes ATCC 13048 0.8 0.8 3.1 1.6
E.cloacae 963 1.6 0.8 3.1 1.6

EWEED broth 45 0.01 ml # HI SBHTERAL, 37°C
18 B %%, FIRETEFTDE - 72 {BDHL NN
KB/ NEE% MBC & L7z,

BERRIL, E. coli NIHJ-JC-2 33X U P. aeru-
ginosa GN 5049 # F\~T, BHI broth {ZT 37°C #&
BIEELITIO, RSERZLAERRRIZIC L D FENT,

X B L &

1) HER~27 F7a

77 nBBE - DR RRHE 22 BRIZOWTH MIC
# GM, AMK, DKB ¢ H#L, Table 1 {Z/RxU72,
Netilmicin {3 GM & 3IZAKDEVIRE A2 b7 4
BL, TORE T S.marcescens, P.aeruginosa,
Proteus 7 1 HUZ2ONT MIC 238 GM LD RR0E
&% RL7z L3, GM L1213 A% T, £KAIZi
AMK, DKB L) L8 EDERL,

2) FRRDMERORT ARRFEES A

WRERERKD S.aureus 100 #k, S.pyogenes 50 #k,
E.coli 200 &, K.pneumoniae 100 ¥, 1> F— &

Itk Proteus 100 ¥k, 1 > F— gtk Proteus 200 ¥k,
E. cloacae 100 #k, C.freundii 100 ¥, P.aeruginosa
200 #k, S.marcescens 100 ¥RDE 1,250 BRIZ DWW,
Netilmicin, GM, AMK ¢ MIC # jti#g& L, Fig.1~10
IR 720
Fig.1 Antibacterial activity of Netilmicin
against S. aureus

(100 strains, 10° cells/ml)

4
1004

Cumulative percent of isolates inhibited

"0.025 | 0.1 | 04 1.6 6.2

NTL: Netilmicin MIC (ug/ml)
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Fig.2 Antibacterial activity of Netilmicin
against S. pyogenes

(50 strains, 10 cells/ml)
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Fig.3 Antibacterial activity of Netilmicin
against E. coli

(200 strains, 108 cells/ml)

Cumulative percent of isolates inhibited
D
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0.1 0.4 16 6.25 25 100
MIC (ug/ml)
NTL: Netilmicin

Fig.4 Antibacterial activity of Netilmicin

against K. pneumoniae

(100 strains, 108 cells/ml)
”a

100

Cumulative percent of isolates inhibited
(8]
<

0.1 0.4 1.6 6.25 25 100
MIC (ug/ml)
NTL: Netilmicin
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Fig.5 Antibacterial activity of Netilmicin

against indole negative Proteus sp.
(100 strains, 108 cells/ml)
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0.1 0.4 1.6 625 25 100
MIC (ug/ml)
NTIL.: Netilmicin

Fig.6 Antibacterial activity of Netilmicin
against indole positive Proteus sp.

(200 strains, 10 cells/ml)
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Fig.7 Antibacterial activity of Netilmicin

against E.cloacae

(100 strains, 108 cells/ml)

50+

C umulative percent of isolates inhibited
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. MIC (ug/ml)
NITI.: Netilmicin
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Fig.8 Antibacterial activity of Netilmicin

against C. freundii
(100 strains, 108 cells/ml)
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Fig.9 Antibacterial activity of Netilmicin
against P.aeruginosa

(200 strains, 108 cells/ml)
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Fig.10 Antibacterial activity of Netilmicin

against S.marcescens
(100 strains, 106 cells/ml)
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Cumulative percent of isolates inhibited
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Fig.11 Antibacterial activity of Netilmicin
against GM-resistant S. marcescens

(52 strains, 108 cells/ml)

Yo
100 "
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0.8 301 12.5 50 100 >100
MIC (ug/ml)

NTIL.: Netilmicin
Fig.12 Comparison of the antibacterial
activities of Netilmicin and GM
against GM-resistant S.marcescens
(resistant: MIC=212.5 ug/ml)
(52 strains, 108 cells/ml)
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Fig.13 Comparison of the antibacterial acti-
vities of Netilmicin and AMK against
GM-resistant S. marcescens
(resistant: MIC=12.5 ug/ml)

(52 strains, 108 cells/ml)
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Fig.14 Comparison of the antibacterial acti-
vities of Netilmicin and DKB against

GM-resistant S. marcescens

(resistant : MIC = 12.5 gg/ml)
(52 strains, 108 cells/ml)
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Fig.15 Comparison of the antibacterial activi-
ties of Netilmicin and GM against GM-
resistant P.aeruginosa, Proteus sp. and
E.coli

(resistant: MIC212. 5ug/ml)

(P. aeruginosa 34 strains, 10° cells/m1)
(Proteus sp. and E. coli 12 strains, 10° cells/m1)

® [’ ueruginosa
O Proteus sp.and E. coli
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S.aureus, E.coli, K.pneumoniae, A > ¥ — V&
Proteus, C.freundii |Z-DO\~Ti3 Netilmicin {3581
BhHz RL, BEUESMD €— 213 ThZTh 0.025
0.8, 0.4, 0.8~1.6, 0.4 pg/ml T, TRTDENZ
nzh 0.2, 6.3, 3.1, 6.3, 1.6 pg/ml LLFDIET
B XN, 4 > K= B3t Proteus, E.cloacae,
P.aeruginosa, S.marcescens T, 6.3 pg/ml LIF
DWETLNZTNI5, 95, 97, 7T9%BDKEHBFEHEIEXN
T, T zhZhd BRIMEAHD €~ 213 0.8,
0.4, 1.6, 1.6~6.3 pg/ml Th 72, S.pyogenes T
(ZE— 2703 12.5 pg/ml T, ZHLAIFD WRETR2%D
BOFEEIHEIEZ N,

Fig.16 Comparison of the antibacterial activi-
ties of Netilmicin and AMK against
GM-resistant P. aeruginosa, Proteus sp.
and E.coli

(resistant: MIC=12.5u4g/ml)

(P. aeruginosa 34 strains, 10° cells/ml)
(Proteus sp. and E. coli 12 strains. 10° cells/m1)

® P.acruginosa
O Proteus sp. and E. coli
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Fig.17 Comparison of the antibacterial activi-
ties of Netilmicin and DKB against GM-
resistant P. aeruginosa, Proteus sp. and

E. coli

(resistant: MIC=12.5ug/ml)
(P. aeruginosa 34 strains, I0° cells/ml)
(Proteus sp. and E. coli 12 strains, 10° cells/ml)
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ZhbDpsEEY GM, AMK LT 5E, S au-
reus, K. pneumoniae Ti3 GM, AMK Xk b L En7:
MENZRLTIEY, P.aeruginosa T 3 KIn33TE
&%,  S.marcescens TiI GM 2MENL T2, FDMD
#fE Ti3 Netilmicin OFE I GM & 1IFES T,
AMK S0 1~2BBEENT WY, E.cloacae,
S. marcescens TORPMRRD FEEIZ DTIZ AMK 23
QRS9 /R A



6 CHEMOTHERAPY

NOV. 1981

RICEH B A RRZIE FRERFEFED S, marces-
cens, P.aeruginosa, Proteus sp., E.coli 7> GM it

R (MIC=12.5 #g/ml) {Z Xx¢3 % Netilmicin DK
ZHZOWT, AMK, DKB & L7z g% Fig. 11
~17 TR L 72

$»Y, DKB T1 1#k (2.9%) D& Toh 124, AMK
TIX 25 8k (73.5%) 2 BEMEH R L 720 GM fittkn
Proteus, E.coli B12BRIZ-D~Ti3, Netilmicin, AMK
LU CEL Rz ZhFh 18k (8.3%) DA
Tho72h, DKB TlIEHRIMHETH - 72,

3) MEHCRBTHRFOESE
MEDCIT T34 pH, BEREE, nBERNOEES

GM Mttt S. marcescens 52 BRIZDOU~Tid, Netil-
micin & AMK Ti3#960% DkHY BEMZ R L 7243,

DKB Tid XTH BB THET, 96 %DkD MIC A3 IZDOWTC, GM & L 7: Bi&% Fig. 18~20 2R
100 p¢g/ml LA ET dhotze GM fifiED P. aeruginosa 720

B4BRIZDOUWTIE, Netilmicin BT 28k (5.8%) T i pH O EBIZ D\ T, E. coli NIHJ-JC-2,

Fig.18 Effect of medium pH on antibacterial activity
of Netilmicin and GM
(108 cells/ml)

Netilmicin GM
CE 12.5- 12.57
=
) _
2
O 3.124 3.121
=
0.78 0.78
0.19+ 0.194
0.04 1 0.04 1
0.014 0.014
0.005 0.005 -
5 6 7 & 9 5 6 7 & 9
pH
e E.coli NIHJ’ JC-2
o P aeruginosa NCTC 10490
Fig.19 Effect of inoculum size on antibacterial activity
of Netilmicin and GM
Netilmicin GM
= 6.3 6.3
£
=
S 1.61 ®—4}—A 1.6 D——/
E 4 @—4240———0—0
0.4 0.4 4
01{ e . / 0.1 o . PR
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Tnoculum size (cells/ml)

e S. aureus FDA 209 PJC- 1
o E.coli NIHJ JC-2

O P. aeruginosa. NCTC 10490
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Fig.20 Effect of serum on antibacterial activity of
Netilmicin and GM

(108 cells/ml)

. Netilmicin . GM
< 6.3 6.3
=
3.1 3.1
S
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0.4 0.} o0———7o0—=0
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Serum @)

® E. coli NIHJ JC-2

O P. aeruginosa NCTC 10490

P.aeruginosa NCTC 10490 & i, Netilmicin D

HHRBREATHL, 72 0l d 38R A E
mhAkbi, GM Th EKRD RENELN, BEEE
BN BT D\WTIR, P. aeruginosa NCTC 10490,

S. aureus FDA 209 P-JC-1 DB AITIATI LA EEBMN
b7 - 1203, E.coli NIHJ-JC-2 Tz 108 cells/
ml | 317 % MIC i3 108 cells/ml » HAD 45 TH
5720 ZOEEE GM (T IWWTH BARRIZ AEHHN
720 MEHRMD EBIZ DT, E.coli NIHJ-JC-2,
P.aeruginosa 10490 N THIZ BN THhE D EEBIZ

AT, GM THEERTH - 72

4) REER

E. coli NIHJ-JC-2 33 L O° P. aeruginosa GN 5046
YHEREE T 5 EEKD B A6 £ D, Netilmicin
DOREERAZ GM L L RET L7 % Fig. 21, 22
IR 72,

ARE HIT MIC D 2B ENREZRINT AT EIT
L0, BRINEE»L 2ELEREOBIBHLN, E£H
REERN AL bhiz, GM T ERORELY R
L7243, Netilmicin G i3 @itk & HIZ 8 BEELIN THE

Fig.21 Bactericidal activity of Netilmicin and GM against

E.coli NIHJ JC-2

Netilmicin

84 Control

0.2ug/ml

64

0.4ug/ml (MIC)

Viable cells/ml (log)

0.8ug/ml

10+ GM
81 Control
64

0.4ug/ml

0.8ug/ml (MIC)

1.64g/ml
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Fig.22 Bactericidal activity of Netilmicin and GM against

P. aeruginosa GN5046

107 Netilmicin

™ 87 Control

2

E 6

% 1.64g/ml
= N

= 3 Lg/ml (MIC)
-

10 7 GN

Control

1.64g/ml (MIC)

3.1/ ml

6.3Mg/ ml

Time (hr)

Fig.23 Comparison of MIC and MBC of Netilmicin
against E. coli
(20 strains, 106 cells/ml)
Y

100+

Cumulative percent of isolates
(42}
<

T T —

0.4 08 16 31 63

Antibiotic concentration (ug/ml)

WAL NI » 12D L, GM Tid P. aerugi-
nosa GN 5046 |2 4 B[ LIREIZ 3 073 b BR8N
Abhrze

WIZ, EEERDMED E. coli, P. aeruginosa #208KIT
DT, Netilmicin ¢ MIC ¢ MBC # Wik L 725X
f&% Fig.23, 24 (TR U712, E.coli Ti3 MIC ¢ MBC
BT Ttz s, P.aeruginosa TI3EBHcENLE
Hhit,

Fig.24 Comparison of MIC and MBC of

Netilmicin against P.aeruginosa

(20 strains, 106 cells/ml)
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Netilmicin {3 Sisomicin D14z 7 3 / EKrz+
kL7 DT Y, Sisomicin ¢ {t2 K&z GM Cla
IR Tde ZDZE L DKL, FHAKENTIZ GM
LEROMIEZRREE B THL0DEE 200, 5
1D 7 2 7 EBRTF VM EINTHAZ LITLY, 1t
B FITEEL QWA 3D 7 2 2 HIS KV 27 Lk
BREICHTARBEIEZTICL L, 07 2 2 BEERR
AR ERON, KRNCEZEZRTLOBHH LN
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SBREATAHALDEZINTNAITD,

AED in vitro TOHEHHAR 55 b, Netilmicin
BEHR 7> nlaMEBE s L O S. aureus 1Zx LT, KW
BAN7 b7 s LROREERYAL, MEPEMICZ
12 GM LR%SDEEVBLNZ. HERDMERODEZHE
AERRIZI\NTUL, E.coli, K.pneumoniae, £ > K —
&t Proteus, S. aureus, C. freundii T3 £ MKD
MIC £36.3 pg/ml LAFC, XLIZE—RET P. aeru-
ginosa, 4 > ¥ — vt Proteus, E.cloacae Ti3#95
%, S.marcescens T3 HI80%BNDEENFEBEMNHIEINT
1Y, 77 nBUHEICRT IREEIHNOC~ 212 0.4
~6.3 pg/ml ThHotz, ZOREIT AMK L1~
2EBREEN, GM I I3I3EHKTHLDTHY, KA
DIMENDR XL E. coli, P. aeruginosa % A\ 125
HEADOKRE»L LEMIT LT 5,

GM BRI T A B D ORE M B2, S. marces-
cens, Proteus, E.coli T3 Netilmicin 1T BS54 7~
THRNRE L AL, 4BV P. aeruginosa 52
BROBHETIIARNT GM -2 XMtEE R LIz, —F,
AMK TROThOERBIZIHNTLREEZ T LON
£<, %/: DKB Ti2i31328Dkks: GM & R X
ZRLT

AT =/ BEREERTUER ORI OWTOREL
BERRNZ LB DB DIL, 34600 7 2 2 H0D acetyla-
tion, 2” 7 kERIE adenylylation 2L D KiE{b4
LERYETAMERSKRKTE { RHIN TR, &
D AT F T Netilmicin DEEFHAZ -,

—FEER S NTIR, 2R 6 N7z, &N
acetylation |Z X A RIGEUEEREZHF TS Mk £ <R
HENhTEY, Zhbhiz 20T KR ]RELE 217
%o ZNDX 7 2/ EEERMAERNIZ DIEREEL
FEBE U7 RR D R 2 2 D13, ZORELEERTB D
M HEBRDFEEIZ DV TR, £EBE CORBERIRIZLS
hdnbd, ZOFBTOSKOMRBRENFIND L
ZAHTHH®,

D
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IN VITRO ANTIBACTERIAL ACTIVITY OF NETILMICIN

SUSUMU MITSUHASHI and HARUHIDE KAWABE
Department of Microbiology, School of Medicine, Gunma University

The following are results obtained with iz vitro antibacterial activity of Netilmicin, compared with other
aminoglycoside antibiotics.

Netilmicin showed a broad spectrum of activity with a potent bactericidal action nearly identical to that
of Gentamicin. In susceptibility testing of clinical isolates, Netilmicin inhibited all strains of E.coli, K. pneu-
moniae, indole-negative Proteus, S.aureus, and C.freundii, about 95% of P.aeruginosa, indole-positive
Pyoteus, and E.cloacae, and about 80% of S.marcescens at a concentration of 6.3 xg/ml or less.

Many Gentamicin-resistant strains of S.marcescens, E.coli, and Proteus were sensitive to Netilmicin, while
there was a tendency of cross-resistance between the drug and Gentamicin in P.aeruginosa.

As with Gentamicin, the activity of Netilmicin was weaker at acidic pH, and was not much influenced by
inoculum size or addition of serum to the medium.



