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Netilmicin |2 B84 % H@H - BERE A

WABE-&FFH X EHZW
% Bk IE % - BERLE
PRAR R ZHME—NPEHE

#rL <BAFEX fr7z Netilmicin DIBER) - RN 2 M2 LU FORRE 812,
D #FBED: 77 sBHEE (S.aureus) Tid GM Ly 18BES S, 75 2BHE T, E.coli,

E.cloacae, Proteus BTi2I3ITEETH D,

K. pnemoniae, P.aeruginosa, Serratia |34 %,
2) MERBNBRE . mPREII0MEIT 11.5, 12.5 zg/ml L BESEARLN, 8 ERBICIIBER

ERETH- 20

3) BERMREBWER  PRBRIELR (REIMAT, BAL, FLBEL, Bll, KEX
IRERAE 3, BUSEXA L), REBELE 1HIT 150~225 mg ¥ 6 ~24 HERT L THAH-7% Th

172

BIERIL L CRBIROEBEFALI LD 1HANL T, REMBIIRBIEIBHLNIH 12

F U & (I
Netilmicin X KEy = Vv 7V TCHEIhI: LW 73/
B RMERTH b, Sisomicin D 1RKID7 I /Ee T Fv
fEUTHRON B L EGRNATEH—EO» 525 T3 (Fig. 1),

Fig.1 Structural formula

oH HN7Z 0T
Hy N~ i ~0<3//_CH,NH,
. 2" 1
HyCHN=Y OHo OH___ o
% NH.
HsC:-HN

- H, SO

THERER b 36207 I 7 E0 acetylation 3 L T¥ 27 SIDK
ME D adenylation 12 & A FRFEICAHL TEHERT, XE
HOET b FHEME L BEEEE S I ahTVEY,

4@, #$ Netilmicin i22WT, BFHABME ICH
TARBERNME S, HERSEROMmMEFRET 5 FITEHES
WEDRE 2 T2V, 3 5 ICHARMBIEBEICEMAL X D
REINIRTS & ICBWERIC DWW TRE L LD TRET 5.

[.®w B &

1. RWEHk

RIEB EDHERIZ 54T A Netilmicin, Gentamicin ¢
RBENME D% BRI LR FRR R

Chtth : Heart Infusion Agar (%), #:fiidht - HIB

1 BRISEEBRORRK 1 A4H, 4% | 200§, 37 °C))
TRV, BRFRAREICL » TRIEL 72,

2. |® by

Netilmicin, Gentamicin (GM) N&BERITHT HH
B g, Table 1 {ZRTLIBD ThHbH,

1) S.aureus A1kk

AR MIC {2 0.1~>100 #g/ml DG 4% LT
$9, GM LEAULASH CThH- 2o €~ 2713 GM 55 0.2
pg/ml T1EBEEN TS5, =100 x#g/ml (T3 K
AL 3B TH- 7205 GM 1212 8 M AD LN,

2) E.coli 52k

&%, GM & 1,12 MIC (3 0.39~12.5 ug/ml (T5
L, £—23LHIT 0.78 ug/ml ThHo 72,

Al 1.56 #g/ml LUFTE H1T 94% »RBHEEZ
ns,

3) K. pneumoniae A8k

KAz 0.39~25 ug/ml THH, GM (3 0.2~50
ug/ml Thote, €—2idZNLh 0.78 xg/ml, 0.39
ug/ml Thotehd, 1.56 pg/ml TOFRBMHEIERIAKA
7390%CH 0, GM 1379% Th - 12,

4) P.aeruginosa 52Fk

AAT 0.2~ >100 pg/ml (T AL €~ 213 6.25
wg/ml \ZH 0, GM iF 0.1~100 xg/ml {ZHAL, ¢
— 73 1.56 #g/ml THYH, GM » 2 EBEFEHL T
720
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Table 1 Distribution of susceptibility of clinically isolated bacteria to Netilmicin and Gentamicin

SO.I- 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >>100 (xg 'ml

Netilmici 2 2 1 1 1 3 1 2 1
S.aureus 41 eGl mﬁm ]é Zg ‘2 1 ‘ 1 1 4 4
. Netilmicin 2 32 15 1 2
E. coli 276 M 8 32 9 2 1
Netilmicin 9 32 2 2 2 1
K. pneum. 48 G M 2 925 9 2 1 2 1 4 2
Netilmicin 2 1 24 14 2 2 2 5
P.aerug. 527w 1 1 7 24 6 2 8 1 2
. Netilmicin 1 2 8 1 7 1 1 3 5
Serratia 39 %1 mM 1 13 2 1 1 14 5 2
Netilmicin 9 2 1 1
E.cloacae 13 G M 5 6 2
: Netilmicin 1 1 1 3 2 6
P.mirab. 14 75Ty 2 2 3 1 1 5
i Netilmicin 1 1 3 1
P.vulgaris 6 G M 1 1 3 1
. Netilmicin 2 2 3 1
P.rettgeri 8 G M 5 1 2 2 1
- .+ o Netilmicin 2 4 2 1
P.morganii 9 G M 1 1 3 1
5) S.marcescens 398k 6) E.cloacae 138
FHIHS 0.78 ug/ml DLk, GM 2% 0.39 #g/ml LA L AAE 0.78, 1.56 4g/ml 1T 11¥kL 50, 100 pg ml
AL T 5, KT 6.25 #g/ml & —lgiE% RL & 18k$H Y, GM i3 0.39, 0.78 pg/ml |T 118, 2
T52% GM i3 0.78 ug/ml & 50 xg/ml 0> Mt B350 4#g/ml Tho 72,
ZRL72,
Fig.2 Susceptibility of S.aureus (41 strains) v
1
100%
50
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 100<)
(ug/ml
Netilmicin 1 5 23 2. 1 1 1 1 1 2 1
G.M. 2 20 8 1 1 1 4 4

Inoculum size:HIB culture fluid
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Fig.3 Susceptibility of E.coli. (52 strains)

106%
50
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100( 1/001<)
o Mg/ m
Netllm;cm 2 32 15 1 2
G.M. 8 32 9 2 1
Inoculum size:HIB culture fluid
Fig.4 Susceptibility of K. pneumoniae (48 strains)
|
100%
50 '
GM/
/
__A
0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 100<
G. M. 2 25 9 2 1 2 1 4 2

Inoculum size:HIB culture fluid
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Fig.5 Susceptibility of P.aeruginosa (52 strains)

100%
50
=
; 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 100<
o (ng/ml)
Netilmicin 2 1 24 14 2 2 2 5
G. M. 1 1 7 24 6 2 8 1 2
Inoculum size:HIB culture fluid
Fig.6 Susceptibility of Serratia (39 strains)
100%
50
0.1 0.2 0.390.78 1.56 3.13 6.25 12.5 25 50 100 100<
—_ (pg/ml)
Netilmicin 1 2 8§ 1 7 1 1 3 5
G.M. 1 13 2 1 1 14 5 2

Inoculum size:HIB culture fluid

e
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Fig.7 Correlogram of MICs between Netilmicin
and GM for S.aureus

g/ ml
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Fig.8 Correlogram of MICs between Netilmicin
and GM. for E.coli
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0.78 24 9
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0.2

0.1

0.1 0.39 1.56 6.25 25

Netilmicin
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7)  P.mirabilis 14k

AKIHOMIC {2 0.2~12.5 pg/ml {ZHFL, GM &
0.39~25 pg/ml IZA/MHL T 5%, AKAL 6.25 xg/ml
LAz 8%, GM i3 12.5 wg/ml LI EIT 6 BREBHHN
720

8) P.vulgaris 6k

A&l MIC 2 0.1~12.5 #g/ml (L, GM i 0.1~
1.56 u#g/ml 287 LT 5,

9) P.rettgeri 8k

AHliz 0.78~25 ug/ml, GM i 0.78~100 xg/ml

Fig.9 Correlogram of MICs between Netilmicin
and GM. for K. pneumoniae
Hg/ml
100<
100
50
25
G 12.5 1
M 6.25 171
3.13 /1
1.56 1 1
0.78 71 1
0.39 7 18
0.2 2
0.1

0.1 0.39 1.56 6.25 25

Netilmicin

100 100<
Hg/ml

Fig.10 Correlogram of MICs between Netilmicin.

and GM. for P.aeruginosa

Mg/m
100

100 2
50 1
25 272 2 2

G 12.5 2/

M 6.25
3.13 15
1.56 17 7
0.78 1 6
0.39
0.2 1
0.1 1

0.1 0.39 1.56 6.25 25

Netilmicin

100100<
/ml

AL T2,

10) P.morganii 9 ¥k

A#i 0.39~12.5 #g/ml, GM % 0.1~6.25 #g/ml
WZAHAL TN B,

AL GM 0 £HfE O REHRE B HERY
Fig. 2~16 {Z7R7,

BEREL LT, GM NROREN TS K TH AL,
Lol GM X542 BREEN BV 013, e
Netilmicin (2 EZHNRBH LN 55, GM BERHE
BZx LT Netilmicin (3 4 <he B8 HE RTHBL
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Fig.11 Correlogram of MICs between Netilmicin
and GM. for Serratia
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25 1
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Fig.12 Correlogram of MICs between Netilmicin
and GM. for E.cloacae (13 strains)

pmg/m
100<]

100 /
50 171
25
12.5
6.25
3.13
1.56
0.78 4" 2
0.39
0.2
0.1

24

0.1 0.39 1.56 6.25 25

Netilmicin

100 100<
Hg/m]

BHb iz,

Tihebth GM 0 MIC 43 25 ug/ml Bk #% & L7
Klebsiella 6 #RIZ5¢ L C Netilmicin 33T 0.78 #g
/ml CTHREZEIEL: (Fig.9),

%72, GM 0 MIC %3 50 pg/ml L L% SRL72 Se-
rratia 218k 5 ¥, Netilmicin ¢ MIC 23 12.5 xg/ml
UFRRLUKRE, 13%BHL5N (Fig. 11),

Fig.13 Correlogram of MICs between Netilmicin
and GM. for P.mirabilis (14 strains)
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25 5
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0.78 /1 1
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Fig.14 Correlogram of MICs between Netilmicin
and GM. for P.vulgaris (6 strains)

Hg/ml
100<

100
50
25

12.5

6.25

3.13

1.56 1

0.78 3

0.39 1

0.2

0.1 |1

0.1 0.39 1.56 6.25 25

Netilmicin

2Q

100 100<
H#g/ml

I AERReE

1 REHE

M.F., 69% B, 54 kg, B{LEBED BHIHLT
AH 75 mg RHETREL, 15 3048, 1, 2 4, 6
HEY% sSKREBCEAERREL, Z0O#%305, 2.6,
8 BREICRML 7, BEPREIINEG L L TBEEE
XK, KEXHRERE 9% Netilmicin 100 mg,
GM 60 mg % cross over T CTHRNEE L, 0~2,
2~4, 4~6 RMEIC DRIREL, BEE10%-5%4 >
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Fig.15 Correlogram of MICs between Netilmicin
and GM. for P.rettgeri (8 strains)
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Fig.16 Correlogram of MICs between Netilmicin
and GM. for P.morganii (9 strains)
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WEHEL L, 20 LEYRIKE Lz,

BEREL B.subtilis ATCC 6633 #r% $9RE & L
T, HRry 7RI VAEL, B¥EHEIT pH8.6 D
BERRRERIZ CHRERRFIZ R UKD,

2, W #&

MEFRE Fig. 17 1 ;RTM<, 756 mg @EFEHRST
Rpid, 157 3.8 u#g/ml, 30 11.5 pg/ml, 1K 5.2
ug/ml, 285 3.0 ug/ml, 4B 2.0 xg/ml, 68
M 1.0 xg/ml, 2[EHKR5%, 307 12.5 #g/ml, 2HF
M 3.4 pg/ml, 68 1.5 xg/ml, SEFRIERSTHY,

Fig.17 Concentration of Netilmicin in serum

20
HE /m)| T5mg M.F 69y M 54kg
¥ 75mg Lung abscess

10

15°30" 1° 2° 4° 6° 30" 2° 6° 8°
3.811.55.23.02.0 1.0 12.53.4 1.5 trace

Hg/ml
Fig.18 Sputum concentration
Netilmicin 100mg L. M.
ug/ml n=9 pg/ml
104 2.0
Sputum
£ £
=3
£ 5 L1.0 5
%) Serum o
0 2 4 6 hr
Time
GM 60mg I.M.
pg/ml _gg pg/ml
107 n= F2.0
Sputum
£ =3
a8 El
5 54 Serum F1.0 =
Z i
0 2 4 éhr.
Time

BEMERFIT0FRIEBD LNz, X 8 R HITIIEF
BETHIEREIEBDLNLN LD EBDbN A,
RS R EFI Table 2| Z7R4M< T, Netilmicin
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Table 2 Sputum and serum concentrations of Netilmicin and GM
Netilmicin 100 mg i.m. G M 60 mg i.m.
Sputum level Sputum level
Case | Serum level (zg/ml) P (ug/ml) Serum level (xg/ml) (#g/ml)
1 2 4 6h. | 0~2 | 2~4 4~6h.| 1 2 4 6h. | 0~2 | 2~4 |[4~6h.
1 8.6| 7.0| 5.7| 35| 3.7| 2.3| 3.0| 9.0|10.0| 65| 2.5| 2.3| 2.4 2.7
2 11.4| 7.7| 2.3| 1.3| 0.9| 06| 1.3|10.0| 7.8| 4.8 3.1| 1.6 1.3| 2.4
3 6.8/ 55| 29| 1.5| 1.8| 1.9| 1.5| 6.2 | 6.2| 4.0 1.8| 2.4| 2.0| 1.6
4 85| 49| 24| 19| 1.2| 1.3| 1.1| 7.8] 57| 4.2| 1.9/ 1.5 0.9
5 9.2| 75| 49| 2.2 1.8| 2.0 1.7| 80| 5.2| 3.4 2.8| 1.8| 2.4| 2.2
6 87| 67| 44| 25| 20 3.0| 1.6|11.0| 7.0 3.8 1.6| 3.0| 2.0| 2.4
7 81| 65| 3.9| 2.2 20| 24| 1.6| 58| 3.9| 2.3| 1.1| 0.8| 0.7| 0.8
8 7.8 67| 59| 3.8 1.3| 1.2| 1.6| 6.4 80| 3.2| 1.8| 1.7| 1.0| 1.4
9 84| 54| 35| 29| 1.0} 1.8| 2.2| 9.0/10.0| 6.5| 2.3| 1.8| 2.0| 1.8
Mean | 8.6 | 6.4| 4.0 24| 1.7| 1.8| 1.7| 8.1| 7.1| 4.3| 2.1| 1.9| 1.7| 1.8
+S.D. |£1.2 |£1.0 |+1.3 |+0.8 {£0.8 |£0.7 |£0.6 |£1.8 |£2.1 |+1.4 |£0.6 [£0.6 |+0.6 |£0.7

100 mg FERREFRES, 0~ 2KM 0.9~3.7 4g
/ml ¥ 1.7 pg/ml, 2~ 48 0.6~3.0 #g/ml F
¥ 1.8 p#g/ml, 4~6KME 1.1~3.0 #g/ml Fi 1.7
ug/ml Tdh- 1z,

GM 60 mg BT 1, 0~ 28/ 0.8~3.0 #g/ml

F#H 1.9 ug/ml, 2~ 4R 0.7~2.4 pg/m, FH 1.7
pg/ml, 4~ 6H:H 0.8~2.7 pg/ml F 1 1.8 pg/ml
’C‘ﬁ)’) '/,:o

BRI D LTIz I HED 2137 {, Netilmicin
100 mg & GM 60 mg & DEEHAADBITIIREEL
Bbhb (Fig. 18),

. BRERRi#%, RIVER

ERBREOER LT Table 3 {TRTML Th b,
R BBRRIVEIARINNRIT, SHKEXHATH, A
140, BHUBSE 140, Befe 14, [ESCHRE 34, 18
BREXRIATHY, REBIMEISMBENA 152
RBIZLTERFZREG Ui, BREFKIZLIE 75 mg #
1H2~3E, HERFLTWD, BEERIT 900~
3,600 mg TREBKIL6~24HBTh- 72,
BEHIERYE | PREBRMETIRHL R ENDEEER
EOWR, BEERRICERDODKE, EHEMROHE
¥, REBRIECRERK, BRELEQHREER R
PRI ERIS XU LB RE BZILL, BAMICE
%h, BEh, OR°FE, FHO 4BRETHEL I,

MR BRREDNZIRIL, B2, RRLEY1, /i1

Thoteo MHERNIEOFT DMILIBETHY, BELD
HRESRBDHON, REHBERL ) BEDOHENRDHL
h, MAEPE LT BEBEAR L PIZEL CTh- 72,

Table 4 General effects of Netilmicin

Disease | Excellent | Good | Fair | Poor | Total
RTI 12 1 1 14
UTI 1 1
Case 1 12 1 1 15

HRERZIRDF L sd% Table 4 (TR F m< 15 flH13
B, STBIHEHULDHENRBDL NI, MERHRYR
1% Table 5 (2R3 ML, P.aeruginosa LM Bk
Z@BDIze LU P.aeruginosa 13 31k 2 B
UT#Y, P.aeruginosa T3 L T3 REZIRHE R
THAH, Ll I N BEiL bronchiectasis &
aspergillosis [ZHtFE L7z lBaD 2 MThH Y, BEME
{EREL, BREIERICRESER T B,

BER L UCRBHFDERY 2 BINFx 7ol RHR

%“’kiﬂ-ﬁg"c})’) f:o
FriéeE, B, RRE L0 RE §10 £
Table 6 IZFR U728, KENC X B B BHIBEHE
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Table 5 Bacteriological results (16 strains)
Organism (I;quxsr;:?:irn s Eradicated | Decreased Unchanged
S. aureus 1 1
Pneumococcus 1 1
E.coli 4 4
K. pneumoniae 2 2
H.influenzae 2 2
C. freundii 1 1
P. aeruginosa 3 1 1 1
Anaerobic bacteria 1 1
G.N.B 1 1
Total (%) 16 14(87.5) 1(6.3) 1(6.3)
Table 6 Laboratory findings before and after
RBC o S-GOT S-GPT CwL
Case (x 104mm3) WBC (/mm3) ESR (1°) CRP ) ) Al-p(K-A)
B A B A B A B A B A B A B A
1 408 424 | 13,200 | 8,000 20 + - 41 40 25 29 5.6 6.2
2 387 351 6,700 | 5,000 17 17 - -1 21 18 11 2 6.8 6.5
3 484 430 | 15,600 | 7,600 14 2+ 2+ 34 44 20 33 11.5 7.6
4 421 16,000 44 2+ 43 29 6.2
5 418 410 | 12,000 | 7,000 40 20| 3+ - 23 23 10 12 6.1 7.1
6 328 376 9,200 | 6,500 56 60 | 3+ + 84 92 84 52 16 22
7 269 243 4,500 | 3,900 114 34| 3+ + 14 18 13 16 5 6
8 219 206 | 10,800 | 10,100 | 124 | 130 | 5+ | 3+ | 65 30 43 55 242 252
9 330 366 6,600 | 8,100 60 62| 2+ + | 42 44 34 39 125 127
10 297 386 5,900 | 6,900 80 - - 12 35 3 10 3.3 3.3
11 369 375 | 11,500 | 7,800 81 10| 6+ | 3+ | 33 19 24 10 11.5 7.4
12 483 522 5,600 | 5,900 + -1 10 16 6 10 6.3 6.8
13 321 330 7,500 | 4,400 34 22 | 3+ + | 24 28 30 23 5.5 6.1
14 410 398 8,600 | 5,900 10 6| 2+ + | 31 26 28 20 5.4 5.2
15 478 483 | 13,700 | 8,100 60 50 | 3+ + | 14 38 61 72 108 99
B: Before A: After
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h, BEEREMERCLARSF6BHLNL
NDTH b

7535, AFRICHERULEANIER 125 9 £ TII=
HHERXEDLDF, ERMLNSI5E TIRKEY = v ~
sENLDEERLI,

N % %

NTEE, WARIOBERIISEITESL TR BT, AR
RV YR, 70 RKY VR, 73 /EBEBEKRIC
BELVWLDLH 5,

Netilmicin {37 3  B2#E4K ¢ Sisomicin @ 147D 7
2/ ER L THELA FAEBETHD, B
B, BEBEFLZELIBILTWVEE Whh T
61,3,4) "

X7 2/ BBEERRIARL 7 7 s BB L TR
WHIENDH D, 77 aEHERIEICN U THEAL T
Wietd, REBEAROARBFEBICZL VESHEOBHRE
2ELBNDT, +HHREHITHEIRETH-
72y, LosUARRNIZ D 875 BIFERDS 27 D Thh

administration of Netilmicin

BUN (mg%) C(r;agt/i;lrlilr;e Proteinuria
B A B A B A

15.9 14.1 1.2 1.0 = =)

12.9 18.2 (G) (=)
19.7 14.4 1.4 1.0 =) (=
25.0 1.7 (=)

11.5 10.5 0.88 0.8 (- (-

15 11 1.1 0.8 (=) (=)
15 14 1.0 1.0 (+) -
17 22 1.2 1.2 G G
12.0 16 0.85 1.1 - (=
13.0 13.0 0.9 (G -
20.4 11.9 0.78 0.62 =) (=)
18.4 15.9 1.18 =) (=)
5.2 7.0 (= (=
3.7 3.2 (= (=

11 10 1.1 0.9 (£ (=)

i3, MFELEAEIHALDLEDND,

77 hIEMEIIIRERRE, SENFRIEREENR
BiE, ERRBYELUBENEILDDHEEDRREIC
ZLEDLN, rARBRBEERIFEBICEEETHY, &
AT ETAHANE L BIUFRERIENH AL,
IORPENBENE ML LELATAENH D, BKK
R D THBDONBERTH 5o

ZDRRICHRAERPE I LT, Bz =v v ¥
FRt7 702KV YRET I EEERRUVERZ A
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LABORATORY AND CLINICAL INVESTIGATION
ON NETILMICIN

KATSUMASA TOKUNAGA, SHINOBU TAKENAKA, YASUTSUGU FUKUDA,
MaAsAaYUK1I ANDO and HARUHIKO TOKUOMI
First Department of Internal Medicine,
Kumamoto University, School of Medicine

Basic and clinical characteristics of recently developed Netilmicin were investigated, and the following
results were obtained.

1) Antibacterial potency: Antibacterial potency against the Gram positive bacteria, such as S.aureus was
less than GM in 1 tube dilution. It was almost the same as GM against the Gram negative bacteria, E. cols,
E.cloacae, and Proteus strains. It was slightly less than GM against K. pneumoniae, P.aeruginosa and
Serratia.

2) Levels in tissues: Blood level of Netilmicin reached the maximum value in 30 minutes after the adm-
inistration to 11.5 and 12.5 xg/ml, and no Netilmicin was detected 8 hour after the administration.

3) Clinical effects and adverse effect: Netilmicin, 150-225 mg per day, administered to 14 cases of
respiratory tract infections (including 7 cases of bronchopneumonia, 1 case of pneumonia, 1 case of pneumonia
purulenta, 1 case of thoractic purulenta, 3 cases of bronchiectasis, and 1 case of chronic bronchitis) and 1
case of urinary tract infection for 6-24 days, and it was effective in 87 % of these cases.

Local pain was induced in 1 case as a side effect of Netilmicin, but laboratory analysis showed no abnormal
values.



