CHEMOTHERAPY
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BB CBRENEBRE Th - 72. R (2ER) 1361 2EKA 75 mg 1R AEH RO M
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mg, 1820, HERFIZLY, SARENTRBEYHTH- 2o 212BNBHWERIZ/Lh > 720
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Netilmicin 3, EEREEBHENEL aminoglycoside HINVEDOTH B LREH I N 5,

& B

Gentamicin (GM) B DOHIAE £ DEOHMMERME L
T, aminoglycoside #| (AGs) OMHPEEAKRIZEEY 2 Fi7 » &
HICEBIN, TORRIVBEENEHERCLIIBBTH 2
LEBBE eI, RRFIC, MEBEOELET S AGs
AECREFIC L 5 BM 22T HLERELHT 5 XA AGs
DHARNTEFEShIL. Thb6O—HED{LEHWD 5 5, Netil-
micin i%, Gentamicin Cija WE L L it ¥ #EL2ET A
Micromonospora inyoensis DFEREFLEREY) Sisomicin3’ (SIS
0) @ 2-deoxy-streptamine B®d 1-N-ethylation iz X b8
bh3¥4m AGs TH % (Fig. 1),

FAFYIHEE TD AGs ITBET 5 Bidtd b A 1o PR BEMALE
AT A& LERERE LT AGs OB It E 3 &
Netilmicin % /FREMAENBRRIGAT AL L 2AMEL T,
AKIiCBEE B in vitro, in vivo, 35 NICERR 2B E T AWIR
2TV, FECRIRETEDB YT R ARMPE D LF BIE 2 ERT 5
LCHsMEERWELbRL, FIHMREEIIOTRET S,

b7l &

1. ft ® H

(1) FRERREEICN T AN

WP 58 R A DR E BT AR MRIT C 107/ml BAEILS
Mt X N7IRRME OBRRE /S ERIR S W £k €, Haemophilus
influenzae (H. influenzae »Iig%Z0) 81¥k, Pseudo-
monas aeruginosa (P. aeruginosa L WD) 37k,
Klebsiella pneumoniae (K. pneumoniae L IWEZR) 27
¥k, Escherichia coli (E.coli LWgZ2) 11¥k, Entero-
bacter sp. 11k#% B\ T, HAR[LEREFERME B K I
U LRRFRFREICL Y, B/FEEHELEREMIC)
PRELI., BREERL, H. influenzae Ti35%BH
{tin#yn BHI broth (FiLoes Zpeit#h), Ffho
7 MR T HI broth Ay, 37 C, 18K
BEZOWHK (108 cfu/ml), 7 5UNIFE— broth T
TL00fEIZ AR L 72 B (108 cfu/ml) 2 L7z, (B
T, BlZE 108 cfu/ml 1 & FEMEY 108/ml B
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Fig. 1 Chemical structures of Netilmicin and related aminoglycosides.
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(2) P.aeruginosa (Zx44 7% Netilmicin & Cefo-

perazone L ) in vitro $EFEHER

Netilmicin & Cefoperazone & MDffFSEEY T- 72
P. aeruginosa "Ik B YuE B % (Case No. 6) DIEHE
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HUL7,
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RO LB (300) RBmERL, mik B B B
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(pH 8.0) ##nx T Universal homogenizer (HZA¥:
) IZTHAE LK E LT,
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FriE) FRE
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(Case No. 1, 2) 23T, BKEFRE, KEXNS
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1) ¥ %
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BRI, T, BEEKEIR TRAEROSEHE
RENENTVWAHZ LinbY, P.aeruginosa TR 2E
IR T ARR OB ER, 1EEFE 75 mg, 1H2[H
#EAIE L, iz B-lactam A& DI GER - B
RICTAGRSE, LB MARE X R 3ER
(Case No. 1, 2, 3) Ti35% 7 F vl 21310% <
Vb — 2RO 250 ml ICHARL 1 B SRR, B0
ERCREEBRICL D fT- 72,

(3) RERADRYIEHYE

HERHER, A (Excellent), H%p (Good), X
gy (Fair), #%h (Poor) o 4 ByF&iZC, Netilmicin
B S CIIBEERS (CE0H L 7o BRI RE S, PFRIR
AT o 7 ER T MG A R R 2 5B L7
DEBIZ OV TRGRDTIITHE L THIE L2, 75ds, K
HlE bR & % BERFIZ R 5 BRG U AR 21T - 7 EH
378h 5 120 REERIMETL, Zhil#L 71,

(4) EIFEROBE

FERAERDEMALREXITI L L DI, MBEHKR
&, FHERE, BHRERE RRESE2XREL,
Netilmicin 851 X ARIFERADHRL BRI L7,

54 m
1. 1 & B
(1) SRR TR BREEICN TS MIC JER
#

®H. influenzae (Fig.2)

AKF|H 108/ml R MIC (3, 0.39~1.56 xg/ml
12445 L, GM, Dibekacin (DKB), Tobramycin (TO
B) kh MIC Afine— 27 THELT2~41EENT
W 72e

®P. aeruginosa (Fig.3, 4)

XKD in vitro $EHE, TOB, SISO, DKB, GM

Fig. 2 MICs of Netilmicin and other amino-
glycosides against respiratory pathogenic

H.influenzae, 81 strains, inoculum size

108 cfu/ml.
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Fig. 3 MICs of Netilmicin and other aminoglycosides against respiratory pathogenic

P. aeruginosa, 37 strains, inoculum size 108 cfu/ml or 108 cfu/ml.
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I0%D, FRMEREIZTRT GM & REREYRL
.

®K. pneumoniae (Fig.5, 6)

KEID in vitro FE DI, SISO LI TEBET,
o AGs LY EN Tz, KA MLO W ZE L 72
AGs $RTITRELZ,

@E.coli (Fig.7, 8)

KA, SISO, GM, TOB, DKB J hEHREIZ @ N7
MIC %R,

®Enterobacter sp. (Fig.9)

KK)D in vitro FHEHIZ, GM, SISO, TOB, DKB

LD EN, KEIOFHEGMO AGs IZREZELT,

(2) RBEMTRBBRMEBLELIISH I LI P
aeruginosa 17ERIZX$4 % Netilmicin+Cefopera-
zone MEEFILYE (Fig. 10, 11)

Case No.6 [} ) MEX 7> P.aeruginosa 17D 5
LIV EREZ 2 Bk (P.aeruginosa a-781, P.aeruginosa
@-786) D#EH Fig. 10 (2R, BHRE/c FHFE %) R
(synergistic effect) #ZRs> 7z, Netilmicin & Cefo-
perazone 0 2 AN 5 H, —HDEAHMmO MIC &
& X DRI DERID 1/8 MIC %#inxtz HeEnd
MIC &L # correlogram & | C Fig. 11 {277, &%

Fig. 4 Correlogram of MICs between Netilmicin and GM against respiratory

pathogenic P.aeruginosa, 37 strains, inoculum size 106 cfu/ml or 108

cfu/ml.
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Fig. 5 MICs of Netilmicin and other aminoglycosides against respiratory pathogenic

K. pneumoniae, 27 strains, inoculum size 106 cfu/ml or 108 cfu/ml.
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IT, BERRAAN, BEEDHREBH,
(3) Netilmicin #&-AIZKRNITME(L L7z P.aeru-
ginosa ) MIC 35 X 1* MBC RIER & (Table 1)
Case No.2 I WMt N7 P.aeruginosa N5 H,
KRB G FTOBEINS3E 8 AL7THIC/MS h 72 P.aeru-
ginosa a-668 (Netilmicin BEMHE) & KXFFKSHD
FAFNS34E 8 A26 R DM NIz P. aeruginosa a-674
(Netilmicin fit#£p4) ¢ broth ZAEIZ L5 MIC,
MBC HEm#&#* Table 1 |ZR¥, CREHDEFKER
RBBBDERANT DN THR RS L UF Fig. 16 (ZFERT
%0) KANCWHEAL L2 P. aeruginosa a-674 13, fbo
AGs TiZ Amikacin (AMK), TOB iZxf UBARE/ e R Z

it # R L7

2. IR - EBNRENERE

1) 7 rEBNRE (Fig.12, 13)

Netilmicin 5 mg/kg (Fig.12) 7¢5H UM 50 mg/kg
(Fig. 13) %0 7 v +EBNREHEBORKTH,
W b MBS USRI WBHRBEA VIR T
5120 BLISOBE, (31T exponential (T LTz,
Fig. 13 i3 &%) & SISO MA—&MHT TOREE ML
XgTHoHA, Wi AGs (3, &HBE LITED TRED
R 5 — BRI, MEPERHI, 5 mg/ke
#ET30.59 (r=0.983), 50 mg/kg #FT40.87
(r=0.983) TdH-7o

Table 1 Comparative antibacterial activity of netilmicin with amikacin, dibekacin, tobramycin,

gentamicin, sulbenicill n, and cefoperazone against two strains of P.aeruginosa by the

broth dilution method. The two isolates were from the sputa of a patient with chronic
broncho-bronchiolitis (Case No. 2). P. aeruginosa «-668, sensitive to netilmicin, was

isolated on August 17, 1978 before the netilmicin treatment.

P. aeruginosa «-674, a

netilmicin-resistant strain, was isolated on August 26, 1978 during the netilmicin treat-

ment.
P. aeruginosa a-668 P. aeruginosa a-674
Antibiotic (Inoculum size: 3x104 cfu/ml) (Inoculum size: 4x104 cfu/ml)
MIC (pg/ml) MBC (xg/ml) MIC (ug/ml) MBC (xg/ml)
Netilmicin 0.39 0.78 3.13 12.5
Amikacin 0.39 0.78 3.13 3.13
Dibekacin 0.39 0.78 3.13 3.13
Tobramycin 0.39 0.39 0.78 1.56
Gentamicin =<0.2 0.39 0.78 1.56
Sulbenicillin 12.5 25 100 100
Cefoperazone 0.78 1.56 6.25 12.5

Fig. 6 Correlogram of MICs between Netilmicin and GM against respiratory pathogenic
K. pneumoniae, 27 strains, inoculum size 108 cfu/ml or 108 cfu/ml. The calculated
least squares line (--:--- ) and the line of equality (——) are shown.
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(2) ERARBUNZ ISV PRI FIRE IS L B AP B
ER (Fig. 14, 15)

FRIBEMEPFIR SRR IME 6 A0 5 AR % B # 5 L7z
2 PN DONWTRIER T - 720 Case No. 1(T3s13 55
BE, BREFRE, mHEEF, Roghtks Fig 14
ICRT o FERNTISIT B RADEREFBITR (BEEYE
FREDOMPE —~ 7 EICHT A1) 139.3%Th- 1720
EBETRITISIT B REIBEEI32.0~2.7 #g/ml & JIE
Eh, BITREENOEHEREDL 3HEDOMETH-
7z, Case No.2 123317 HRIERE% Fig. 15 2R,
KIEPNZIIT HIEEFBITHRIL, 11.1% Th - 72,

3. ERAREUEE

Netilmicin 5 FERMDFEEL Table 2 17, F72EEK
K&k % Table 3 |(Z7k7, 7c1s Case No.2 & Case
No.3 3E—BHIIIT HRHIZ BIC LI & B IE TH
5o

(1) rERESEYE (Case No.1~6)

W TE RIEAIENTC P. aeruginosa pSEABEHE
Ehrz 6 FERE KRR G OB L Lz, 64, 24T
SRR 2 SRR ERIC TG Lzhs, Lo 4 BT
F& LT B-lactam FL YA L7z, P.aeruginosa 7
W o 72 A TS5, Netilmicin (ZfpEAL L CEHBL 72
Case No.2 7c5UNT P.aeruginosa DA GBI HIEE
hibht: Case No.4 & Case No.6, 3 34 TIIHEL

Fig. 7 MICs of Netilmicin and other aminoglycosides adainst respiratory pathogenic E. coli,
11 strains, inoculum size 108 cfu/ml or 108 cfu/ml.
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Netilmicin 8 3 Netilmicin 21 7 1
GM 3 4 4 GM 2 4 3 2
DKB 5 4 2 DKB 3 5 2 1
TOB 1 6 3 1 TOB 2 2 6 1
SISO 4 6 1 SISO 2 3 4 2

Fig. 8 Correlogram of MICs between Netilmicin and GM against respiratory pathogenic

E.colz, 11 strains, inoculum size 106 cfu/ml or 108 cfu/ml.

The calculated least

squares line (------ ) and the line of equality (——) are shown.
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(Case No.6) F7-izE%) (Case No. 2, 4) L]
EINiz, P.aeruginosa DFEHORIDBDLNISH
5720 38D 51, 14 (Case No.5) (3R HLD,
24 (Case No.1, 3) 3L HEI NI, 6B,
18538 %, 3ANCREL, 280K Th- 720 Bh
Tz 2 (Case No.2, 6) DNERERBY ERT 5,
Case No.2 (Fig.16) : i3, K. M., 78%F, =i
ThHb, RIMOEILRAEL V&KW, BEI,HRTSHLD
12760, ERICTERZ ZT Toeh, BRred, H
influenzae, K. pneumoniae DEF:% Febhih, BFI51
6 AMRtEaNIhrz, LIBEOAREEBEH 725 ITA

Berhizi3, H. influenzae, S. pneumoniae, P. aeru-
ginosa 1 LV X HREEE BVEL C7ens, FBfms3E
8 B, P.aeruginosa EEFENIERNIZ 6 ABE L 7,
Netilmicin 75 mg #10% </ b — XJK 250 ml {TPAfR
LT 1R agEE, 18 2EIC X DK, Rt s 52
WAL, P.aeruginosa (3K LUIze LLIsHib, %
D, P.aeruginosa ZAKNIMEHEALL T 107/ml Ll L
CEHBL, B, RisEHsEmL, CRP DBHAL
« FRILDTTEDBD LN DT, LB LHELR,

Case No. 6 (Fig.17) : &3, I1.1., 62%, Bi
Thb. MIVERTL Y, EERIZTEMERE, BHERe

Fig. 9 MICs of Netilmicin and other aminoglycosides against respiratory pathogenic
Enterobacter species, 11 strains, inoculum size 108 cfu/ml or 108 cfu/ml.
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GM 6 4 1 GM 1 5 4 1
DK 5 5 1 DKB 1 3 4 2 1
Ton 3 5 2 1 TOB 1 2 4 3 1
SISO 4 6 1 SISO 7 2 1 1
Fig. 10 Synergistic activity of Netilmicin and Cefoperazone against two clinical isolates of
P.aeruginosa from a patient with pneumonia during Netilmicin-Cefoperazone treat-
ment. Both were isolated on November 29, 1978 (Case No. 6).
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Fig. 11 Comparative activity of Netilmicin alone and with one-eighth of the MIC values

of Cefoperazone and that of Cefoperazone alone and with one-eighth of the MIC

values of Netilmicin again against 17 strains of P. geruginosa isolated from a

patient with pneumonia (Case No. 6); inoculum size, 108 cfu/ml.

(pg/m1)|
200
Q
=
(pug/m1) + 100
2 =
71.561 £ 50
< 3
$0.781 .o T
£0.39 2o S12.5 4
S z
x &
202 o 3 6.251
E 2
2 01 i = 3.13;
2
=

01 02 039 078 1.56 (sg/ml)
MIC Netilmicin
Fig. 12 Tissue concentration of Netilmicin in
rats
5mg/kg-I. M. (n=3)

Kg/g -ml
204

Kidney

é hrs.

—
~.
[y}
—
[\
-~

b hEBE kT T\ore, Mfns2E 4 A, &L B
R, £9BERYFALEAABE LIz, Lk, BKikds
FUMRENFERE L TRHONS L LD, FaFiE
2427412, BMG3EI0H21H, TR EKE
39.8°CHRH, TRRMREEAHEL, 107248 DEHKER

=g

313 6.2512.5 25 50 1
MIC Cefoperazone

0 200 (ug/ml)

LRI T P.aeruginosa $3108/ml (2R MEX N, BIEE
HRRE LT, 11A1H, YBHENEHh, AR LMo
1H2ME, (@E#Eicky, F
BOBHON, BRUS, BRAL, FPRELYE
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S ek biT, TE, FHRREOBRD, K7 2 R0OK
EF (ARBID TREBRAZHRETHZ LHTHERS
726), BIERODBIONEBDHOLNI2NDT, BHHEL HE L
720

(2) REEYSE (Case No.7~12)

REEPIE 6 PITITHR RE 1T, BARYE (A
odorans + K. pneumoniae) ¢ 1g#| (Case No.7) Lish
DSEMTIE, TXT E.coli Thoize £HIT I\
T, BRABERBERLNURPIL, BREROKE IS
ThH0, E3 (28) F/23EB% (48) LHELR.

(3) HEIER

Case No. 4 © S-GOT, S-GPT, Al-P, Case No. 7
T S-GOT n—idtk EAM»RBOHL N, BiE Tl 6f
Bl CTX DEBHARES BETLHEELLN,
rHETIEBRS (BHFR) L2 EELILN
1T, 21260, AN & DRIWEM S L UERRIREME
DEEI7H>» 120

72, Cefoperazone 3 g,

% =
HELERRERIDRIU IS HBRNDERIT, —H T
&L F R EL H AR R EED L ER TS L
BT, RERDOIMBALERRERE b LIT LA
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Table 2 Clinical response to Netilmicin treatment for respiratory tract infections
Name . .
Case . . Underlying Causative MIC#*
Age, Sex Diagnosis P 3
No. Body weight disease organism (/Ag/ml)
H.T. Chronic P. aeruginosa 107/ml 3.13
1 62y.0., M. | broncho- None N
65kg bronchiolitis P. aeruginosa 107/ml 0.78
P. aeruginosa 107/ml 1.56
; 8
K. M. Chronic S. jmeumoiuae 108/ml
2 78y.0., F broncho- None -
41. 5kg bronchiolitis
P.aeruginosa 107/ml 25
K.M Chronic P.aeruginosa 108/ml 12.5
3 78y.0., F broncho- None .
41. bkg bronchiolitis P.aeruginosa 107/ml 25
K.Y. P. aeruginosa 107/ml 3.13
4 56y.0., F Bronchiectasis None
33kg P. aeruginosa 108/ml
T.1I. P.aeruginosa 107/ml 3.13
5 35y.0., M Bronchiectasis Bronchial asthma
- ATkg P.aeruginosa 107/ml 3.13
I.1 ghroni}f ) P.aeruginosa 108/ml 0.78
- 1. . ronichiolitis,
6 62yégl.‘, M Poeumonia chronic renal P. aeruginosa
g failure 108~107/m} 0.78
Alcaligenes odorons
K. Y. : Cerebral . 105/ml
7 6ly.o., M Acute cystitis hemorrhage, K. pneumoniae 104/ml
5lkg Chronic hapatitis Alcaligenes odorons
103/ml
Y. K. . E. coli 108/m1 1.56
8 63y.o0., F Acute pyelitis Hyperthyroidism
43kg P. cepacia 103/ml
G.M. E.coli 105/ml
9 65y.0., M Acute pyelitis Chyluria ! /m 3.13
45kg : (-
T.K. ' E. coli 105/ml
10 41y.o0., F. Acute pyelonephritis Anemia ! /m
51kg (-
K. H. E. coli 104
11 77y.o0., F. Acuto pyelonephritis CVA } /ml
42kg (=)
K.H. E. coli 108
12 77y.0., F. Acute pyelonephritis CVA ! /ml 6.25
42kg (-

& D bEEREAEIT IS A 5E, Bl h0m L L F
HDERAL, 756 IERREIRBIZISIT AHRELY KA
LIZBIR TS, ZDX I ERDL EICRER DR
THRNED LN TN AN, BICEENE THE L
B-lactam KL HES (BEH) NETHENI: AGs &
BEKRTHD, ZNH5H, B-lactam F|Tiz, 6-APA

L 7-ACA b ERLAMBEDEMH, 2 HITIE b
lactam BHOARALRIEIN, B, KSR HE
N7 b2 n s BB LB & DN R 7
WRBRIE % 1R B D b A b2 3B%s X
nIeLs . %, AGs DREHEMENI, BERHOE
BIZL BB LD 5 5%, AT R plasmids g£0)
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(Case No. 1~6) and urinary tract infections (Case No. 7~12)
Administration of Netilmicin Concurrent Clinical Side Remarks
I()iaily Duration Route ’I(;otal antibiotics effect effect
ose ose
75 mgx2 15d. ** d.i. 2,250 mg None Poor None
) Allergy
75 mgx2 10d. d.i. 1,425 mg None Fair None to PCs and
CEPs
. LCM Allergy
75 mgx2 20d. d.i. 2,925 mg | 0.5gx3/d. Poor None to PCs and
p.o. for lld. CEPs
) CTX
75 mgx3 12d. i.m. 2,700 mg czlg_x 2/d. Fair None
.
. CFS Aller
100 mg x 2 10d. i.m. 2,000 mg | 1gx3/d. Fair None t chy
d.i. 0 s
Cefoperazone
75 mgx2 2d. i.m. 3,525 mg gg_x 2/d. Good None
L.
75 mgXx2 6d. i.m. 900 mg None Good None
75 mgx2 5d. i.m. 750 mg None Good None
100 mg <2 5d. i. m. 1,000 mg None Good None
75 mgx2 4d.
i. m. 750 mg None Excellent None
75 mgx1 2d. | ]
; Allergy
100 mgx 2 6d. i.m. 1,000 mg None Good None to PCs
. Allergy
100 mg x 2 6d. i.m. 1,100 mg None Excellent None to PCs
*: inoculum size; 108 cfu/ml **: days
AGs Ri&{tE£# (phosphotransferase, acetyltrans- £5L0DD, AAC(3)(3-NH,; 7 acetylation |2 X 5K

ferase, adenylyltransferase) (ZAKT AN T2, T
ho D RELEERII LT RES (LEHBiEL BT 5%
Ak AGs nBZEh, FTIZAI TZ DKBIO,
AMK1112 RBREFERSHI N TV %, Netilmicin
12, SR HEHIARAETHS SISO L hhL

E{LBER), AAD(2”)(2”-OH madenylylation |2 k %R
TEEEESE 3 ANTQ@)IZRIL) 7e& D AGs RighBE# %
ROMHERICER THH EREINTNB118,14,15)

LU, Zhbn AGs RiE(LEEZ DAL,

B-lactamase MDIHA L RKKIZ, WIREDNEETS Z &
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Table 3 Laboratory findings before and affer
g RBC Hgb. Het. WBC ESR CRP S-GOT S-GPT AL-P
s | (X10'/or) | (g/d)) (%) (/mm®*) (mm; 1hr) (mU/ml) (mU/ml) (mU/ml)
Ni. Before| After |Before| After |Before| After | Before | After |Before| After |Before| After | Before| After | Before| After | Before| After
1 (515 | 518 {11.5/10.7|39.4|37.9| 8,200 | 8,400 22 | s1 + + 19 18 14 12 | 142 | 153
2 | 360 | 355 |10.4|10.2|33.2|32.1| 4,500 3,900 | 63 83 | % + 16 21 8 7 | 108 | 113
3 | 348 | 323 [ 10.0| 9.632.0)30.2| 4,900 4,200 45 47 | + * 21 25 8 12 | 117 | 106
4 | 334(333| 9.8| 9.5[31.4(29.7| 4,700 | 4,100 | 125 75 |4+ |5+ 38 | 142 | 22 69 |9.8%| 369
5 | 434 | 416 [12.2|11.8(37.5|36.1 (10,400 [ 6,000 [ 70 5 [ 5+ |2+ | 14 13 8 7 | 100 83
6 | 336 | 301 |10.2| 8.3[32.5|27.6|18,400|4,300| 78 | 105 | + + 15 16 7 7 | 123 | 142
7 | 385 | 411 [13.0|14.2 | 36.5|41.0| 8,700 | 8,600 | 105 66 | >6+| 2+ | 30 49 20 27 |6.0%6.0*
8 | 460 | 444 | 9.6 |10.136.0|37.5| 4,700 | 5,300 5 6| * - 30 25 20 31 |6.0%|5.5%
9 | 432 | 429 [13.4{13.3|40.239.8| 5,300 (5,500 [ n.d. | n.d. | + - 12 17 7 6 | 122 | 102
10 | 288 | 257 | 8.8| 7.5(n.d. [27.018,700 | 5,400 | n.d. | 113 [ >6+| 2+ | 25 16 17 14 |11.5*|6.5*
11 | 392 | 356 [11.9|12.1|35.5 28‘.7 4,700 | 4,100 | n.d. 14 + + 60 32 29 22 |4.1%|6.5%
12 | 337 [ 314 | 9.8| 9.3|30.7(28.0| 6,800)6,500 | n.d. [n.d. | 3+ |3+ | 28 26 17 20 |4.9%|4.6%

Fig. 13 Tissue concentration of Netilmicin compared to that of Sisomicin in rats

after intramuscular injection of 50 mg/kg.

Hg /ml
1001 Tissue concentration of
Netilmicin in rats

901§ (=3)

I 50mg/kg i.m.
go{ !

I

J |{Serum
701 11

lI |
601, |

I
504 1% 4

[N

1\

TRY

I\l

| R

|

[

(

6 hrs.

ug/ml
1001 ? Tissue concentration of
I Sisomicin in rats(n=3)
901 I“ 50mg/kg i.m.
|
I
8o 1!
11
I |Serum
701 !
[}
I
604 !

Kidney
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the administration of Netilmicin.
S-Creatinine BUN Na K ce Pa0, PaCO, AaDO, Cer
(mg/d1) (mg/dl) (mEq/1) (mEq/1) (mEq/1) (torr) (torr) (torr) (m1/min)
Before | After | Before| After | Before| After |Before| After | Before| After | Before | After | Before| After | Before| After | Before| After
0.8 [ 1.0 | 12 14 | 141 | 139 | 4.4 | 4.1 | 105 | 103 | n.d. | u.d | wd |nd |nd |na.d
0.7 | 0.8 | 17 17 | 141 | 143 | 4.6 | 4.4 | 105 | 104 | 71.8|71.8 |42.4|39.2|27.9|31.6|61.2
0.8 [ 0.8 | 19 20 | 142 | 142 | 4.1 | 4.3 | 107 | 109 | 79.8 | 77.7 | 38.3 | 43.9 | 24.7 | 20.3 | 60.8 | 64.3
0.5 06 | 12 14 | 140 | 138 | 5.1 | 4.0 | 105 | 106 | 66.3 | 60.0 [-39.3 | 31.5 | 37.0 | 52.4
1.0 | 0.8 | 12 12 | 141 | 138 | 4.3 | 3.5 [ 110 | 106 | 75.2 [ 71.0 | 41.4 | 38.8 | 25.7 | 32.9
24120 | 71 25 | 141 | 135 | 5.6 | 3.5 | 105 | 100 |77.0+| 62.6 | 51.0 | 37.2 | n.d. +| 43.1
1.2 | 1.1 | 18 11 | 137 | 143 | 3.9 | 4.0 88 98
1.2 | 1.0 | 11 12 | 145 | 144 | 4.0 | 3.9 99 | 105
0.8 108 | 11 11 | 138 |'n.d. | 4.4 |n.d | 103 |n.d.
2.4 137 3 38 | 137 | 139 | 4.4 | 5.7 | 104 | 108
1.4 | 1.4 | 23 18 | 130 | 146 | 5.6 | 4.1 | 105 | 108
1.0 | 1.3 | 17 12 | 148 | 145 | 3.7 | 3.2 | 109 | 107
*: K.A.U.

*%: not done

+ : Under O, inhalation with nasal canula, 3 1/min.

BRBIND, Blb, P.aeruginosa % mixZ, Netil-
micin ) GM TMHEICANT S in vitro FHEHDRE
rhBTAHL, HFIORELRKIZ GM fifEL Netil-
micin i & BRI IR RELIZE T AR
151617 L GM MHEEOFKLE® I KE
219 3 Netilmicin \Z@FMETH - 72 LT HRE LD
HEILTHREINTUNDZ £ Thd, Netilmicin D
GM RZhE P.aeruginosa (3435 in vitro IEH
13, Fig.3, 4 \TRT L 51T, ZThETOHEH20,2D L
Bk, KRDOASBAHARTIH S SISO »#¥, GM, DKB,
TOB M4 AGs L 0% Tz, 83, THvhb DR
#2020 iz Fhig, AMK X D 3D 8,

AR DERRIZISIT HE18E, Fig 13 1TRTLI1IL,
7y MZIT D 50 mgrkg HEFRFHTHIRT S L,
SISO \ZED TGERLTH B, Zhuid, SISO o 1-N {7
IZ#13 % ethyl EDFHNPLL L 79 POBHAE
RRBBITIIRERTH A LR TE D, BRANZIT
HRKOMPRE, RepgEflt, WEZERRE (Bf7H),
BLUOREXRN (BEME) BEOEE,»HLAT, KA
I E CILEAFEDRRET L7cfbd AGs12,22,23) L 313[F
—DERNEIEEETS AG LELLN S, KAIDYE
APE>RETHAHZ D, REBRIIEITIZ D75
RV N, BIEDBREITIIT D 6 flh 2T 72

REPOBEEIZNEENITHLDTH B,

fE# No. 2 13, MEAHDOET, KAIEFERITHMEL
UTHEHBR L7 P.aeruginosa OpH| & D RER/ED
#1E(Table 1) #$EHTH L L LIT, KREIEOET,
WRIEHRELT, &0 bUIHFRBREIREEA~D AGs DT
ICBL T, RERBHDIE L Q7 AGs DRE RS2
LRI DPNNICRTER ZBIRIOR L7z BT, Rl
MK EFZE L DLND P.aeruginosa [T, KK 1S #
SR RICHEC L7 Z 13, AG Th AR, fHH
WMANEBITLITDDRRE RS WD, ZDZ ki3,
AGs DHTKRRDAV BRI KEIVOTEYH T 5
Dy, HHNE, KERADRIRE, REDBESN A Z
WnN, BREDLIAERLENS, B0 » K
BREE D ITERAIDKRNEIE (M REE, Bk
WELE) DBRBICRTAEENLINEHALES L
Thid, BIEDTTHEEREENTHD, kLD, it
3, WFREBRIGEIC M5 (LHEEEY 1235175 AGs
DEERR, B-lactam L DHEBZRAIL L, T2, X
RIpVREBIT L BHREI R E T, Fr i —
UHIRERL O [RMBEEREBTLCE 20T, 40
7 P.aeruginosa WK IBZEIIEIZK 45 Netilmicin 0
BE LTINS TT- 72 B 1 DRRAIL, KA B-
lactam A& D in vitro PERHHIRICBELTL, #ED
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Fig. 14 Concentrations of Netilmicin in sputum Fig. 15 Concentrations of Netilmicin in sputum
and intrabronchial secretion in a patient with in a patient with chronic bronchobronch iolitis
chronic broncho-bronchiolitis (Case No. 1). (Casp No. 2).

Sputum levels of Netilmicin
Case : K.M. 78y.0. I, 41.5kg

(/‘8/"112) Chronic broncho-bronchiditis El
Sputum Levels of Netilmicin :0 1-p/ml
(,ug/m]) Case: H.T. 62}’.0. M 65kg o Sputum 0.8
1.54 Chronic broncho-bronchiolitis level 0.61 ° | Netilmicin 75mg d.iover 1hr. bid.
1.19 ug/ml oot
Sputum " Ave., 1978 21 22 23 24 25 2% 27
Level 1.04 -
Sputum 5
0.5 ~ ‘Netilmicin 75mgX2/day d.i. volume ]
SRR R (/o)
Nov. 1978 14 15 ' 16 17 18 19 Serum Levels and Urinary Excretion
bt I * of Netilmicin
e Case KL 780 1 41 She
Sputum 104 ‘g e ho
Volume 4 E
20 3
. 301
(ml/day) i

Concentration of Netilmicin in:
Expectorated sputum

0.85ug/ml -
Intrabronchial secretion "
(1) 2.7pg/ml 3
(2) 2.0pg/m i
(3) 2.4pg/ml P
2 0
(4) 2.1ug/ml iy
1
34
Serum Levels and Urinary Excretion
of Netilmicin AGs LAk, &R 5o R EEY e Staphylo-
Case:H.T. 62y.0. M. 65kg coccus, S. faecalis {TONTHEEI NIz, Fig. 11 12

Chronic bronco- bronchiolitis

~THR—BERYE P. aeruginosa 17¥ENHBA, Cefo-

e e Lhr. perazone & &AL DARRMHROBENEHZ L 1< Rl
(r=0.951) 5 T\72e Fu & Nev W& (ZXiud, P. aeru

ginosa A6BRH218KIT carbenicillin  (CBPC) & &ZijL

L ARLMEEREYRENBOHLNIN, THOERER

* CBPC ¢ GM LiZLABAIT HEEL THEhr o2 &
[&, P. aeruginosa Wk B REZFE 3 FEMITK L B-lactam

HleDBERREELT- e A, £8lE LITEY L
RRBEMThH o720 WTHLHBERTH- R T E
BThil, METXERKRTHY, FEH No.6 Lisn
FEFI TS MR RR & BRRZERNT DWT in vitro $FH%)
REMWEBL THBOITTIRILWH, in vitro (2351758
RIEAVBERACTBREINI R THAZ ENFTR XN
720 KIT, BIPEHERRERRMEICNT 5 A EEDOLR
12, BE@e2® [TRLRRESIE, BHEIENLNDTH
9% BTEXERL, AH, HWEAICISTS Netilmicin 0
SAHEERIIOWT, MmAREE, Repdil, R

(ug/ml)

Serum Level

Aspiration of intrabronchial secretion
) ;.3 4 $ 6 hrs.

Urinary Excretion (%)




VOoL. 29 S-3 CHEMOTHERAPY 297

Fig. 16 Clinical course of a patient with

K.M. 78 y.o. Female 41.5kg

Chronic  broncho- bronchiolitis

chronic  broncho-bronchiolitis (Case No. 2).

Aug.,1978 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

© B o
Body 37 —_———————
temp 36 MW\M/\W
(m1/day)
Sputum 10
volume g
0
108
Sputum 107
culture 1054 1.56 ¥1.56
(/mD) s %MIC of
Netilmicin
<1007 (ug/ml)
Cough
Rales e errreer :
ESR (1h/2h) 63 /172 44 /96 83 /130
CRP (£) =) (+) (*) 2+
Mucoprotein (mg/dl) 62 69
WBC(/mm®) 4500 3700 3900
St (%) 1 5 2
Seg (%) 34 33 38
Eosino (%) 6 4 4
Po. (torr) 71.8 68.5 71.8
Pco ,(torr) 42.4 43.8 39.2
AaDo, (torr) 27.9 29.6 31.6
Cer(ml/min) 61.2 60.8
BUN (mg/Al) 17 17
GOT (mU/ml) 16 21
GPT (mU/ml) 8 7
113

Al-P (mU/ml) 108

BIURHEIREYRETHE LI, BROIRER
MUt HEOmPRE#EBLEULL S5 - %F
B, AREEE 1REHERELUT-> 20, HE
LEBTr o 24— — gt 1 AREE % 0K
29, 2 mg/kg O 1 KR AREHEROREL KEE
EHTERTHE, YWORERIEYUTHD, MmPRE
DENS 1 FE2ZEST L ABHERHELEH®T oL R
RaND, RFPMNOETYH, EHETIH D, Netilmicin
¥ 1R QS ERIC L DG Uiz P. aeruginosa ¥
BERLEL 3EMThH - 72 281& 1T B-lactam Fl
BHRALALL- 12, SERAT, 1ANCRLEL, 245
L HEZI NS, BIRD L 51T B-lactam AL DY
Iz X » T AGs DAMRSHEFEMICHRILINDIZLEE
BLT, 4%, pB-lactam & AGs, fHIDSH#ER
& » TX D HREIACERENRBEINADSTHAS I,

IDXH I EREHBEC L A RREEER LI ETOR
HIDEERAE R, BB TR I N,

B RBR T3, ETENERIC & 5 2tz SISO
LERETGM Xvdw b o 2, Netilmicin 0
BBHEEILUBELIE GM DZALIVE WV L 8]
529,303 INTNBNDT, BEMTL, GM s
BIVEVWRAEBRETHZENTETHAIEEZD
NnNize ThiZk- T, > AGs LIZIZRBE /W UE
VW in vitro RN BT HERRDLEREREKE S
DRFRE MDD, ARDERFIISITAERR OR 5 &
13, 1[0 75 mg~100 mg, 1H2~3[@E{L, GM DFE
AREENKN 2 £ T, BIWER{HERTETH- 720
ThUYUEDHEBIZOWTUL, ARORN*ETAM0, &
KEARDBROFRAELZ T HENV DL LTH/ER
ha,
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Fig. 17 Clinical course of a patient with pseudomonal pneumonia (Case No. 6).
I.I. 62y.0. M., 50kg Pneumonia (Chronic bronchiolitis, Chronic renal failure)
Oct. Nov. 1978 Dec.
Date 24252627282930311 2 3 4 5 6 7 8 91011121314151617181920212223242526272829301 2 3 4 5 6 7
Chemotherapy 1gX1 [ABPC] d.i. Cefoperazone  3gX 2 _d.i. e S
[sBPc] Ad.i ’ 2 R g
Bady 18 1gX 2| L.
T
emp (‘C;T v"\ /\/\/V\/A'/ VVW/\]AUHAVIV\/\'\,A VW\[W_VV.\/\_W}\WV
364 AdmiTssion
Sputum 804
Vol y
(ml/day) 4]
0]
Chutum ig: ‘f‘~‘~MIC of Cefoperazone : 5 - aeruginosd
C(‘}l,‘,f{f 106 {1.56 MIC of Netjlmicin:/0.78 0.78 0.78 0"78%0.78 1.56 1.56
10° 1 T~
Blood pH 7.249 7.301 7.397 7.334 7.415 7.411 7.406 7.415 7.380 7.418 7.434 7.447%
Gas  Po, (torr) 44.8 53.0 71.9 77.0 71.8 75.5 76.1 8.2 81.5 85.0 78.6 62.6*
Analysis Pco, (torr) 62.5 58.4 48.6 51.0 44.7 43.1 40.0 37.4 43.4 36.6 35.4 37.2%
65/106 64/98 78/122 64/116 78/128 76/128 80/125 105/139
CRP 6+ 3+ + 3 + 3+ 2+ +
Mucoprotein (mg/dl) 213 231 157 149 137 139 123 123 123 116
WBC(/mm®) 14400 23600 11600 12700 18400 12800 12700 9600 9300 9600 6200 4300
Neutro. (%) 81 81 85 79 88 80 86 75 69 75 53 47
BUN (mg/dl) 37 46 46 22 71 44 29 21 20 25
S-Creatinine 3.3 (mg/dl)3.5 2.8 2.0 2.4 2.5 2.2 2.1 1.9 2.0
S-GOT (mU/ml) 14 14 17 24 15 11 13 18 17 16
S-GPT(mU/ml)12 8 12 5 7 2 2 2 2 7
*No oxygen inhalation; AaDO0;43.1 torr
b4 iy BRERYLE % rhi>& U T——. Chemotherapy 28(S-5)
1) PerLmaN, D. : Structure-activity relationships among 447~469, 1980
the semisynthetic antibiotics. ~Academic Press 8) Marsumoro, K.; Y. Uzuka & T. NAGATAKE:
New York, Effect of structural modifications on the Clinical evalution of 6059-S, a new active oxa-
biological properties of aminoglycoside antibiotics cephem. Program Abstr. 11 th Internation. Congr.
containing 2-deoxystreptamine (Supplement) (Price, Chemother. & 19th Intersci. Conf. Antimicrob.
K. E.; J. C. Goodfrey & H. Kawaguchi) pp. 357 Agents Chemother., Boston, abstr. no. 172, 1979
~395, 1977 9) Mitsunasui, S.: R factor. Drug resistance plasmid.
2) =k BHATEEF — 2 ORREO BRL & BEFHK University of Tokyo Press, Biochemical mecha-
35—, Chemotherapy 27: 567~580, 1979 nisms of plamid-mediated resistance. (Mitsuhashi,
3) WeinstEIN, M. J.; J. A. Marquez, R. T. TEsTa, S.; S. Yamagishi, S.; S. Yamagishi, T. Sawai &
G.H. WacmaN, G.M. Open & J.A. Warrz: Anti- H. Kawabe) pp. 195~251, 1977
biotic 6640, a new Micromonospora-produced amino- 10) UMEezawa, H.; S. Umezawa, T. TsucHiva & Y.
glycoside antibiotic. J. Antibiotics 23: 551~554,1970 Oxkazaxr: 3/, 4-Dideoxy-Kanamycin B active against
4) KBk | TPRISRRME DAL, H20E B ARE Y S kanamycin-resistant Escherichia coli and Pseudo-
Bsnlszk : 1187~1191, 1979 monas aeruginosa. J. Antibiotics 24: 485~487,
5) AR, BOTHE, FERX, SER, oL, K 1971
TRFIRE, FEHTER, ARAE, B X, KE—H: 11) Kawacuchi, H.; T. Narro, S. Nakacawa & K.
Cefatrizine BT % HBaY - KSFIFE—A ~ 7 v Fujisawa: BB-K8, a new semisynthetic aminoglyco-
Ty FEiE LAY 7 VT Y 5 BRI B HROIT sidc antibiotic. J. Antibiotics 25: 695~078, 1972
——, Chemotherapy 24: 1800~1807, 1976 12) WBARER, AASB, BOTHE, FHEX, KE—E,
6) IAAEEEK, fii (5MEER) : PPREBBRELF L E T B 7 & & : Amikacin (BB-K 8) icB¥ 2 #mey - BisK
Cefoperazone (T-1551) DESIKISAIC BS$ 2 Hgey - #9742, Chemotherapy 23: 2073~2079, 1975
B& PR E9RZe, Chemotherapy 28(S-6): 545~568, 1980 13) Kapins, S. A.; C. NatHaN & S. CoHEN: Iz vitro

7) BARE, REEX, XRE, FERK, HORE, &
TEFIME : #7882 & Bk (syn)methoxyimino cepha-
losporin #| Ceftizoxime (FK 749) 28§ 5 Eipbts «
8730 A Y 7NV Y YIHE & OISR R

comparison of netilmicin, a semisynthetic derivative
of sisomicin, and four other aminoglycoside anti-
biotics. Antimicrob. Agents Chemother. 10: 139~

145, 1976
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14) Pamvies, I; A. Smith & K. SHaNNON: Anti- 23) KT, BMARRE, TEAE, BOGHE, EBEIME &
bacterial activity of netilmicin, a new aminoglyco- 45, KR, HFEF], AKASE : Sisomicin BT
side antibiotic, compared with that of gentamicin. BEEB - BERAYTZe. Chemotherapy 26(S-3): 178
Antimicrob. Agents Chemother. 11: 402~406, 1977 ~189, 1978

15) Devaup, M.; F. H. Kavyser & U. Huser: 24) Fu, K. P. & H. C. Nev: In vitro synergistic
Resistance of bacteria to the newer aminoglycoside effect of netilmicin, a new aminoglycoside anti-
antibiotics : An epidemiological and enzymatic study. biotic. Antimicrob. Agents Chemother. 10: 511~
J. Antibiotics 30: 655~664, 1977 518,1976

16) Duawan, V.; E. Marso, W. J. MarTiN & L. S. 25) PAKERRE, MLki—, Ak, mRE L, SR #
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CLINICAL, BACTERIOLOGICAL, AND PHARMACOKINETIC EVALUATION
OF NETILMICIN, A NEW SEMISYNTHETIC AMINOGLYCOSIDE ANTI-
BIOTIC, IN RESPIRATORY INFECTIONS WITH THE SPECIAL
REFERENCE TO PSEUDOMONAL CHRONIC RESPIRATORY INFECTIONS

KEIZO MATSUMOTO, HARUMI SHISHIDO, YUKIO NOGUCHI
TSUYOSHI NAGATAKE, MASATOSHI IDE, TERUYUKI MIYAZAKI,
YosHIO UzUKA and KIwWAO WATANABE
Department of Internal Medicine,
Institute for Tropical Medicine, Nagasaki University

Netilmicin, a new semisynthetic aminoglycoside derived by ethylation of the 1-N position of the deoxy-
streptamine ring of sisomicin, was tested iz vifro with respiratory pathogenic organisms, using the agar
dilution method to determine the minimum inhibitory concentraions. Netilmicin was more active in vitro
against Haemophilus influenzae, Klebsiella pneumoniae, Escherichia coli, and Enterobacter species than
the other broad-spectrum aminoglycoside antibiotics tested, i. e., gentamicin, tobramycin, dibekacin, and
sisomicin ; it was less active against Pseudomonas aeruginose than the other aminoglycosides tested. All the
gentamicin-resistant strains of Pseudomonas aeruginosa, Klebsiella pneumoniae, and Enterobacter species
were resistant also to netilmicin.  Synergy of netilmicin with cefoperazone could be demonstrated against
respiratory isolates of Pseudomonas aeruginosa.

Concentrations of netilmicin in serum, kidney, liver, and lung were measured with bioassay using Bacillus
subtilis ATCC 6633 as the test organism. Accumulation of netilmicin occurred in the kidney; similar results
were obtained with sisomicin.

Netilmicin at a dose of 75 mg was infused intravenously over 60 min into the two patients with chronic
broncho-bronchiolitis. The peak serum concentrations of the patients were 12.8 gg/ml and 10.7 ug/ml, the
serum half-lives being 120 min and 122 min, respectively. The cumulative urine recoveries of netilmicin
expressed as a percentage of the administered dose were 46.9% at 6h and 50.4% at 7h after the admini-
stration of netilmicin. respectively. The ratios of maximum sputum level to peak serum concentration were
9.3% and 11.19%, respectively, in the two patients. In one of them, the intrabronchial levels of netilmicin
were ranged from 2.0 to 2.7 ug/ml, which were approximately threefold higher than the expectorated
sputum level of netilmicin.

Six pseudomonal respiratory infections and six gram-negative bacillary urinary tract infections were sub-
jected to clinical evaluation of netilmicln. Four respiratory infections were treated with combination of
netilmicin and either cefotaxime, cefoperazone, cefsulodin, or lincomycin. Clinical responses were good in
one, fair in three, and poor in two of six respiratory infections; an excellent or good clinical response was
observed in all of six urinary tract infections. No adverse effects were observed in 12 cases in this series.

The data indicate that netilmicin is one of the most effective and useful broad-spectrum aminoglycoside
antibiotics for the treatment of respiratory bacterial infections.



