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Tobramycin {3, »E Eli Lilly #:#%ic & > T
RINTHET I/ ) a3y FREUEHE T, Streptomyces
tenebrarius i & - T EHE & 3 Nebramycin & XiZh
BHAEMBEEAEAKDS> D 1 > (Factor 6) TH 3, #:
Wi, KicB AN, RBHETERL, RRATLEBD TELE
BHET, >2X¥OHBEREHE T 55, Tobramycin (UIF,

CH,OH

CH,\H, o HO

HO

NH,
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NH,
Tobramycin

TOB) i3, Gentamicin (GM), DKB, BB-K8 73 & 5g4E
REINI—HOT I/ EBEERRINEYELRLL, 7
FLABHE»S 7 7 AREEHICE X BSIEVHE R <7 b
NEFLTOZNY, L it Pseudomonas aeruginosa,
Proteus, Klebsiella, E. coli 13 Kt LTCEHTH B &
», BHBRPEEBERICEVTRDSIATL B,

bhbhiz, TOB i 20 THET O XBHERZITN
WV, SHERGECHERL, Tt BBIRE/ LD
T, ThDOREICDVTHET %,

Table 1

£ B K K

1. Escherichia coli 53 gk TOB 33X O fthed 7 3 /
S ARTIAE Y E T 3 5 B2 i (Table 1,
Fig. 1)

SREHESED E. coli 53 fgitxid % TOB, GM, DKB,
BB-K8 %X ¢ Kanamycin (KM) 0Hifi/1% {L¥H0:
FoERERRICE b MIC TH#LTH S L, Table |,
Fig.1 & iH, TOB |3 DKB 5k GM & i3iFARE
ET, ORI RR U, BB-K8IX, chb 35
OFAEPEICH U T HEIH2RH D, KM idhizh
%5 TN,

Fig. 1.
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Susceptibility of 53 strains of Escherichia coli to TOB and other four aminoglycoside antibiotics

T o MIC (ug/ m-l); A
Drugs
<0.2| 04 |08 |16 |32 |62 {125 |25.] 50 | 100|>100

GM 5 24 20 4

TOB 4 14 27 8

DKB 4 |8 |28 |9 |4

BB-K8 1 8 36 8

KM 17 23 8 1 4
Method: Agar plate dilution method
Inoculum size: 1072 dilution of overnight cultures
Medium; Heart Infusion Agar (Eiken), pH 7.2
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L. Klebsiella 53 %D TOB BX X D 7 T ~ Kok
REUEMEITH S 224 (Table 2, Fig.2)
SRBHSKED Klebsiella 53 #fizsdd 3 MIC |3, Table
2, Fig.2 0 &% H, TOB, DKB sk ¢F GM 22z HE
BT LNIHE 2R UIZY, BB-K8 |3 0040,
KM iz h %5 - T,
I, Pseudomonas aeruginosa 53 # D TOB 33X O'fthd
7 3 BB AR BT ST 5 sz (Table
3, Fig.3)
WD Ps. aeruginosa 53 #RiTxid 5 MIC i3,
Table 3, Fig.3 @ Li5h, &<t TOB ¢ TH
b, DKB, GM, BB-K8 DIFITHEE WSS L1z,

IV. W3 & O°Hkit (Table 4)

TOB 80 mg % 3 ADBECHE UIHE& DMl
B ORABE 2HE Uz, JER B. subtilis ATCC
6633 #k % BB & 3 5 Disc plate method Tk 572,

AR D Peak X, B 308720 U 1 R
»bh, 447~7.40 pg/ml T, §EFFHBITINTE 023~
3.84 pg/ml %F U7z, No.3 DAIEHS 536 ug/ml %R
Lizz &3, TOB 80mg 1 H 2 E#HESHICHEL
s T, EREACI 0L BDN B,

RepgEfitiz, 8 B¥RY ¥ TiT 51.3~30.2% b EIR 3 h
120

Table 2 Susceptibility of 55 strains of Klebsiclla strains to TOB.and other four aminoglycoside antibiotics
MIC (ug/ml)
Drugs
§0.2 04| 08| 1.6 | 32| 6.2]|125 25 50 | 100 |>100
GM 26! 25| 1 1
TOB 9 43 1
DKB 29 23 1
BB-K8 3 46 3 1 .
KM 3 48 1 1
Method: Agar plate dilution method
Inoculum gizc: 1072 dilution of overnight cultures
Medium: Heart Infusion Agar (Eiken) pH 7.2
Fig.2. Klebsiella
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Fig.3. Pseudomonas aeruginosa

Cumulative percentage of isolates inhibited
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Susceptibility of 53 strains of Pseudomonas acruginosa to TOB and other four aminoglycoside antibiotics”

i

MIC (ug/ml)

Drugs

<02] 04] 08 1.6 32 62] 125] 25 | 50 | 100|>100
TOB 3 24| 12| 10 2 1 !
DKB 34 3 29 | 12 1 3 1 1
GM 2 27 | 12 3 1 1 1
BB-K8 1 2 1 | 14 ] 25| 6 1 1 1 1
Method: Agar_plule dilution method
Inoculum size: 10 dilution of overnight cultures
Medium: Ieart Infusion Agar (Iiiken) pH 7.2
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Table 4. Serum levels-and excretion of TOB after a single intramuscular administration of 80mg in 3 males.
Method: Disc plate assay pH 8.5
Test organism: Bac. subtilis ATCC 6633
Reference: Serum levels; Moni-Trol
Urinary excretion; 0.1M phosphate buffer pH 8.0
No. Age MMS;:rum levels at hour (ug/ml) Urinary excretion (mg)
‘ o [12]1 [ 2|4 |6 |8 [0~2] 2~ [d4~6[6~8 [total | (b
41 0 |4.47 [4.01 {2.38|1.23 |0.66 |0.23 |5.52 21.36 |13.80 |0.38 | 41.07 (51.3)
2 49 0 |4.28 |540 [3.94]2.13 |1.16 | 0.62 |1.57 11.60 | 6.30 [4.65 | 24.12 (30.2)
3* | 81 5.36 | 7.40 |6.99 |6.12 | 5.36 |4.60 | 3.84 |8.58 12.33 | 8.486.95 | 36.34 (45.4)

*TOB had been administered 80mg twice daily in this case prior to the test.

B K R K

TOB #5113, WEHLFIRBEIC AR DMK 23RSy
SES5 B, FREXTRYYEE 4 B, IRORER - BRES B SDHE 1
B, gt10BlTdH % (Table 5),

5, 106 40mg 7203 80 mg % 1 H 2 [EHLMH
THIET A DRFERE Uz, 6 phdAHosER:
AZPFHLUTO B, 72, 450z SM lg/[El%iE2
PHRL TV 3,

81803, 81y DFE Y, BEXEHFENE FRREED 729 IFEFN
47411 278, BEERET AR, KEREYUE, A% 0
F&, RIL MY 5 Ps. aeruginosa 3t I, WEEKEH
5 & Ps. aeruginosa, E. coli, S. aureus HSREFEIN TV

Toh%, 481E3 AFEE, WEKHR, MEXEE THMEO
iR 228, BIKFAR®D Ps. aeruginosa | IHHEGEIR & 75
b, RRIMEEM:MIZR & 2K, BB-K8 100 mg Mk % B
U, 12HHEORE TR, KERARIIZITMHEB UIZHS, 18
K Ps. aeruginosa I35 Uz - 12,7 D%, CBPC
(1 P& 4.0 O 5%25 H6 BETH4HMN, I5T6
A5E»57H8AETH.0 g 12A, 2.0 g 24H)
36H MAREH TS UTzhS, Ps. aeruginosa % VIR,

K, BASIMD DML SRS LIITYY, LIEULIERE
JUERDOEE 2 hE LIz, 22T, TOB 80 mg 1 H
2 (1 H& 160mg) 27 H9E» 58 HI7THETD
40R[H (K& 6,400 mg) BTG LI & T 5, Bk
D Ps. aeruginosa, E. coli, {FAIERHED Ps. aeruginosa |3

Table 5  Clinical results of TOB in respiratory and urinary tract infections
© Case ] - Comtiont 5 .;ro:mmycm (l.M; l Bacteria isolated Effc;:ctmo side
©X nfection omplication aily dose otal from sputum or urine | Clinical e effect
No. | Name| o Age (mg) Days | (1ng) P logical
M Pncumonia Disturbance of . S. aureus
1| 88, " ? consciousness caused 80x2 - | 40 |6400 E. coli + * -
81 Cystitis | .
by cerebral apoplexy Ps. aeruginosa
F Cancer of the breast,
2 S.U 65 Acute pneumonia |- Metastatic cancer 80x2 10 | 1600 Klebsiella + + -
of the lung
31 JK 246 " Mediastinal tumor 80x2 11 1760 k. coli + + -
M Lung tuberculosis, o Ps. aeruginosa o .
4| TO " ) 80x2 | 15 |2400 Klebsiclla - - Hearing
67 Rheumatism . . 1o
SR E. coli S *
F S. aurcus Sense of
5 S.N 33 Chronic bronchitis | Bronchial asthma 80x2 7 |1120 Ps. acruginosa + + filfflcu!ty
—— __in hearing
6 S.A. ¥ Chronic P Bronchicctasis 40x2* 65 5200 Ps. aeruginosa + + -
52 panbronchiolitis
M Acute urinary Myocardial . N
7| KK 63 tract infection infarction 40x2 u 880 Kiebsiella * + -
P Hemiplegia caused
8 M.S. F Chror.nc urinary by cerebral apoplexy, | 80x2 7 |1040° Morganella . + 4 -
54 tract infection o Enterococci
Decubitis
M 80x2 5
. G + -
9 Y.0. 49 " Transverse myelitis 40x2 6 1280 Klebsiella + +
M Chronic Vesico-rectal fistu'lu: - T o T
10 S.N. . r-Contracted kidney, 80x2 10 |1600 Ps. aeruginosa + — -
53 pyelonephritis
I-Renal calculus

* 40 mg intratracheal daily instillation had been also carried out for 44 days.
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MU, BRIICS, T, WEXHUREE, RFFRO
BRZ A, BEMB®D S aureus ZHEKUISH 12, R
D E. coli, Klebsiella 5 UT2H5, &EHH» 5 Ps
aeruginosa HSHB LT X7z, TOB 0 BHAMBHIC b »
Db b ¥, BIPEF 132 5 13, BEPRAIOIC AIBEI0IC b
$hE @iz, BAID 5D Ps. aeruginosa T34 5 TOB
@ MIC % 25 pg/ml TH-1Z,

B2 503, IRREBOICD AR O BE (KE47
kg) TIREEEYIER { hB LT3, SEIZ, AT
B0 XHAHERPLE & LICRRESELEL, BHEh >
5 KED Klebsiella psyzi Xhizo<, TOB 1H 160
mg %10 Af#E UTc & & 5, XA DUGE, Klebsiella
DL % H12,

853 B0 b TEEIESHCAL S IFIRBEYUE T, TOB 5
kb, FERE LA ENS E coli DK EE b ITH
HREER DR EWE 5 iz,

EaBI, v v FTABEH, mEiReEC UH
G, WEEKHH> 5 Ps.acruginosa, Klebsiella, E. coli % fi
HUl, TOB 1 H 160 mg % I5SAMH S L1z, 540
BUN %324.3 mg/dl &R ERUTR Y, BHHRERE)S
B ohicd A, BAREELE LTI, 2 BEEE&
DA = XY 7 L THERORENET 2 &L,
BRI ROB LNV E TR ERhIE LT, BEHOD
7' s REENC LD o 12,

855 PIoBHRE L ROIES] (KHE 53.5 kg) T,
B X b S, aureus 35 L OF Ps. aeruginosa (TOB
MIC 0.39 pg/ml) %L, TOB 1 H 160 mg7 HfY
OHFIT L HEIIMER LI, HHEBRRRATZ, U
L, -4 5 2ICRBEIALNIE»-1,

6 plid, B0 ARTMKE X RDIES] (JAE35
kg) T, Ps. aeruginosa % EIRIFELER CHH LT
W3, TOB 1 H 80 mg %65 HOEWIiICbIch 5
L, 205 b44ARIZ1 B 40 mg SKERNEA 2 PR U
THTe WEEIIMAD U, BEEH D Ps. aeruginosa §

—BD LTS, #R, BE2HEE IR HLLRTE
Motze TOEID Ps. aeruginosa T3¢ % TOB D MIC
12 0.2 #g/ml IR Th 12,

7,8, 9603, S - BHRERIMET, REHEI
Klebsiella, Morganella, Enterococci 75 T dH-12h5 W
Fhd TOB BB TH o120 53, B IBID Klebsiella
T35 TOB » MIC i 0.39 ug/ml Tdh -1,

1051z, EIBBEME M INE, BRERE T A EMN
FRESRYUE T, BREE Ps. aeruginosa TdhH -1z, TOB
1 H 160mg, 10HE# 5 U, Ps. aeruginosa 35 U1z
b3, o T Morganella, Proteus H5HI L, B K RIT
LHEHWENALNILD T,

BIfEFH & L Tid, TOB 35 7 3 v EllliARITEMHE T
HHTEDD, BHNOHEL2ERL, BEHRKRED
4,5, 6 D3PNCER LIz, TTICLEABLIZL K, B
4 LTI THNEESRY b iz, REMBDOA—
* 75 £i3, Fig. HURT L6 D) TH % . L DIEHNI, HiR
N A THikGE: & &BF LT 372w, TOB (£ & HK
HlicSM 1 g %@ 2 APt LCwice & &, miFIEA
WA I & O O EEEEIE T ASRY Hh, A
%, BRI SITETLIzc L 2 &jBT 5L, TOBL
SO SM OTlEM BHRECHEB LI DEEZ AL N
Bo k12, H558X, TOB1 H 160 mg HEHAKB %K T
HECHEOHEBZRAIN, ZOKOF—oFS 5
LARIEETH -1,

FIo, BEAIHO —REERRTLE X, Table 6 IR U
TLEBHTHY, BWHDETULIH4HITIE, BUNRS
24.3mg/dl > 554 50.1 mg/dl i< EF U, MfiF s v
7F=>%1.19 mg/dl »5 2.6 mg/dliimMLIz, Z
DALDIEFI TS, FERRERICTRE 28D -1,

i E

73,39 ayvREREAEWE Tobramycin {TDX
FLEBIIRGER BT 24T 250, D X DRERZ1E1,

Fig.4. Audiograms before and after combined therapy with TOB plus SM

(Case No. 4)
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1) WBEKD E. coli 53 #iz> & TOB, GM, DKB,
BB-K8 510" KM O Hig/1% Hiik Uichs, TOB i
DKB %X ¢f GM & HIZABE 0 3 <hi i H 2R
U, LIF,BB-K8, KM DIFICHEIMIET Uiz,

2) WRBH¥KD Klebsiella 53 #1254~ T i3, TOB,
DKB, GM i2i2izABE O T Sz HEH 2R L, BT,
BB-K8, KM IFICHE HHMET Uiz

3) WHHAKD Ps. aeruginosa 53 # i1, TOB s &
IFLNTHYH, LUTF,DKB, GM, BB-K8 OIficHi
BAOMBET U,

4) TOB 80 mg MR D MM I, 303%2 L
1 B5R9#1T Peak 1T L, 4.47~7.40 pg/ml (T2 L1z,
8 K E TORPHEIZ30.2~51.3% Td - 12,

5) EE UTY 7 LS HdERE & HE Shig
W B ERYUEE 6 I, RERESYYE 4 Bz TOB % 1 H 80 /%
WU 160 mg 85 L, FEHIS HIORE 282,

6) 160 mg 15HD AWM 7 S C N ET 1 41,
BEHEZLGHGALNICH, KK E OBRIZIARIC TS
ol UL, AFIDERICELT, BH~DOHE
BRIEBRTAIDEND D EELONI,

X 23
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LABORATORY AND CLINICAL STUDIES ON TOBRAMYCIN

Kencur Nakacawa, JunsaBurRo KABE, KENTARO WATANABE,
Tatsvo Suzuki, Hirosur Fukur and Masaru Kovama
Internal Department, Tokyo Kyosai Hospital

MiITsUHIRO YOKOZAWA
Laboratories, Tokyo Kyosai Hospital

Tobramycin (TOB), a new aminoglycoside antibiotic, was tested for its minimum inhibitory concentra-
tion against 53 strains of the clinical isolates of E. coli. The results showed TOB, DKB and gentamicin
(GM) to be somewhat higher than BB-K8 and much higher than kanamycin (KM) in the in vitro
antimicrobial activity. The minimum inhibitory concentrations of TOB were also measured against 53
strains of Klebsiella, with higher antimicrobial activity of TOB, DKB and GM than that of BB-K8 and
definitely higher than that of KM. The susceptibility of the clinical isolates of Pseudomonas aeruginosa, 53
strains, to TOB was high and those to DKB, GM and BB-K8 were lower than that to TOB.

Intramuscular administration of TOB80mg produced relatively high serum concentrations ; the peak
ranged from. 4.47 sg/ml to 7.40 pg/ml, and relatively high levels (0.23~3.84 ug/ml) were sustained even
after 8 hours. The urinary excretion during 8 hours after administration ranged from 30.2% to 51.3%. .

TOB was administered intramusculary to patients with bacterial infections in respiratory tract (6 cases)
and urinary tract (4cases), in doses of 80~160mg daily, of whom 5 cases well responded to this drug. Hearing
loss shown by the lowered threshold of hearing with audiogram in one case was noted after combined
therapy with TOB 160 mg/day and SM 2 g/week. In another case, sense of difficulty in hearing was

complained, but no abnormality was detected with audiogram.



