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Tobramycin (2RS4~ 3 BRI 72 5 UNC B BRI B4

Bl B M &-E T Bk M
nE B EHBH B EF B
SRR RS PIR
I @ U & « IO R AR
Tobramycin (LIF TOB &B4¥) B#F7 /7Y = 1) ABERTEN

vy FRIUEMA T, Streptomyces tenebrarius Y 0 g1k
&h 3 Nebramycin & FiTh 2HEHEBAEHWO—>
THOYD, 75 rBHESLURBBICE HTS 3 28,
ERERIBECH LTI A B AR E DR T
5o
o TOB 2T, BHEHMS FYRE, KBHE,

FaFUR, WRBEZOCIKRBEICYT ZRBREN
A, TOB 5 ®komEhBEHBEL LUL KT
H 50, FTRERGELHICHER LU THIKDREZRET
LD THET 5,

R  FABERIZT F UBRE 209-P #:, TR,
KEEES NIHJ JC-2#, CN-3l4 kB OBEDM T K
VERE, KIBEY, MiREERSOH, FoFvrSu—7F
28k, BB TOBRIZONWT, =9 24 BT+ 27 H
B FCSERRBIRERIC X b, TOB exd A 2i: %
HIsE Uz, R T Gentamicin (GM) & 24 i% 34—
Dideoxykanamycin B (DKB) T4 3 & 5% ¥ 2 HI5E
U, TOB @32k & B L1z,

KB © Table 1 O FBUTRT &EEH, T F URE
209-P ik, FRHD TOB ity 52 M I3 2hEh

Table 1 Comparison of susceptibility of clinical isolated bacteria
to Tobramycin (TOB), Gentamicin (GM) and DKB
. Anti- No. of strains Number of strains inhibited (MIC ug/ml)
Organism L.
biotics tested £0.39 [0.78 |1.56 [3.13 [6.25 [12.5 | 25 50 | 100 |>100
Staphylococcus| TOB 50 5 3 9 21 12
aureus GM 50 9 6 18 16 1
Escherichia TOB 50 1 11 28 10
coli GM 50 16 20 14
Proteus TOB 28 2 17 5 1 1
group GM 28 3 11 11 1
TOB 50 1 4 35 6 1 1 1 1
Klebsiella
| GM 50 1 8 29 7 2 2 1
pneumoniae
DKB 50 1 19 20 3 1 1 3
TOB 70 6 40 17 3 2 1 1
Pseudomonas )
) GM 70 3 21 27 16 1 2
aeruginosa
DKB 70 11 33 20 4 2
TOB GM DKB
Staph. aureus 209P 0.39 0.78 0.39
Staph. aureus Terajima : 0.78 0.78 0.39
E. coli NIHJ JC-2 3.13 1.56 6.25
E. coli CN-314 3.13 1.56 3.13
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0.39,0.78 ug/ml T b, GM Tix 0.78 pg/ml, DKB
TiX 0.39 pg/ml Thotz, KEE NIH] JC-2 #,
CN-314 i3t U T, TOB 3.13 yg/ml, GM 1.56
pg/ml, DKB T3 6.25, 3.13 pg/ml T3 B IEHH
» 5Nz,

BEHERD TOB T4 @23 Table 1 {T/R$
LBhH, TFURESTIS, 0.39~6.26 pg/ml, KiF
508 T 1.56~12.5 ug/ml, Fu 59 2 & v~ 728

BT 1.56~50 pg/ml THEEILSED 51, GME

24 OH#E Fig 1, 2, 3icRTEBY, GM i3y
FLIOBZEIH 2R LI,

Fig. 1 Comparative susceptibility of 50 Staphy-
lococcus strains to TOB and GM
pe/ml
50 |-
25 -
12.5F 1
Z 6250 1 2 7/6
3.13F 1 /11 6
1.56F 1 1 /2 2
0.78F 2 2 5
0.391
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Fig. 3 Comparative susceptibility of 28 Proteus
strains to TOB and GM

p1g/ml
100
50 |-
25 |- 1
12.5} 7 37 1
F6.251 1 9/1
3.131 1/1 1
1.52} 1 1
0.78}
0.39}
1 1 1 1 1 1 1 1

1
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Fig. 2 Comparative susceptibility of 50 E. coli
strains to TOB and GM

pg/ml
50 |
25
12.5) 11 3
36.5F 1 3/9/7
3.13F 8 8
1.56
0.78-
0.39+
1 1 1 1 1 1 1 1 1
0.39 0.78 1.56 3.13 6.25 12.5 25 50 100
TOB pg/ml

iZRARBE S0 RITH UTid, 478k A8 0.39~6.25.¢/ml
TREMIELVED Sizds, 3#% D MIC & 50 pg/ml
PULERRUBZEETHED iz, GM T 508kH147
#A3, DKB Ti345tkd3, 6.25 pg/ml LIF CREM LD
B bhiz, TOB & GM ¥k 1F DKB EEZHDHE%
Fig. 4 iR Uicds, MiRBE TN LTI GM &i2iZRE
ER, DKB X h iz d S ivsa» s i,
UL, GM EEZH: 2RT 34 T3, TOB T L
TH S0 pg/ml LI EDOBEETIXUD THREHIELED S
1, DKB T3 UTid 100 pg/ml LI EDMEERRUIZ,

FBBETORRIT L TiE, 68FEDS 0.39~6.25 pug/ml T
FEBEHIEDTD 5N, GM TIIFE U  68#k»30.78~12.5
pg/ml, DKB Gi3 0.78~6.25 pg/ml THEHILHED
blz, TOB & GM, DKB & szt iy Fig.5
WWRTEB Y, RMWEHLTIZ TOB 5 GM & 3\
12 DKB iz 3 25@ 1R LT 5, Ld L, GM 50
pg/ml THEMIEDED b1 2 #Tid, TOB DR
4 50,100 pg/ml E{ET UL TH Y, DKB it LTI
100 pg/ml Ll EDTREERRUTZ,

2) IMEHSE

R | BB RE 6 /5 0N TOB i@ AE 4
Blexige LT, TOB 80mg fi 5% 1, 2,4, 6 &
FE4EICERIM U, B. subtilis PCI 2194 %3R8 & UCE
Wy FHICE b MFEH B ERRE L, BRI
Monitrol MEFMFICEL YRDTz, FTREN HE 3
i, 251 GM 80 mg i EHOMBRBE L &
bRAEL, TOB ¥E5#OMBEHBE & B LI,

EERARM : Table 2,Fig.6 TR EBDH, BENRE
6 BIDIMEA B 1 BT 5.2~9.2 pg/ml (£ 7.1
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Fig.. 4 Comparative susceptibiliy of 50 Klebsiella strains to TOB, GM and DKB
Jeg’ml pi/ml
>100 |- >100 |- 11 g
100 |- 100 1
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25 |- 1 1 25 |
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Fig. 5 Comparative susceptibility of 70 Pseudomonas strains to TOB, GM and DKB
Jeg/ml pe/ml
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pg/ml) LREEZRL, 2KHKFEE 4.7 pg/ml, 4
R LB IS HB AR R ITE T U T 1.4 pg/ml, 6 B[
T 0.6 pg/ml OWERR LI, TOB in@EE 46T
§ Table 3, Fig. 7 itR g ¢85 h, BIXARD/ &~
BRUICY, RENFEOHAL D LREEGEL, W

DEEHRRY 2R TH -1z,

GM & Cross over test T, Table 4 35 % ¢F Fig. 8

WWiRT EIsh, TOB & GM 80 mg HHER S5 & DIME
RBEHEIIE BB LI 2 -2 2R LI,

3) PEERHIREE

S[EXIEERSE (EM2, T.N, fl) €2WT

Table 2 Serum levels of Tobramycin (80 mgi.m.)
B.W. Time (hours)
Volunteers (kg) 1 2 2 3
1 T.M. 62 6.0 | 34 | 19 | 0.9 pg/ml
2 HN. 64 6.0 | 34 | 1.1 | 0.5
3 SK. 67 52 134 |09 |05
4 K.XK. 67 80 | 60 | 1.6 | 0.5
5 K.L 65 80 | 52 |14 |09
6 MM. 54 92 |70 | 14 |05
Mean 63.2 71 | 47 | 14 | 0.6
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Fig. 6 Serum levels of TOB

Mg/ml
of

Fig. 7 Serum levels of TOB

Hg/ml

~

©
T

4 4t
3k 3t
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1h 1t
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Table 3  Serum levels of Tobramycin (80 mgim.) OV THRIE LT, HREIARE NIH] JC-2 (MIC
- 3.13pg/ml) B LB EIHERMWE No.ll4 (MIC
Patients ?k“)’ 3 T“‘;“ “‘°‘;’S) - 0.78 pg/ml) 2L 7z, HAE Table 51TRT LB,
— 65 o 25 e Traom MIC 3.13 pg/ml OABBEZEREE LT HE LIS
- OO A RO LA s SRR E TH AREOREWHH NI, 4
2 T.N. 38 8.0 | 66 | 3.0 |14
3 JH 42 2.2 / / 0.9 Fig. 8 Serum levels of TOB and GM
4 Y.E. 54 4.6 / / 0.6 g/l
Mean 48.5 52 | 46 |23 1.1 sl
7r ——— TOB
TOB 80 mg M 5% 1M, 1~4KMH, 4~6FK oL y o
MEBYEEEL, ZhZhOBRE2F 27 1 LK
EHLL, ZOEBBRZAVTHEEFEERZHELL., & ’ %
#ihigiz pH 8.0, 1/15M J U ERIEERFTUC K DR®D 4r
too MBI 1 B 8.0 pg/ml, 21§ 6.6 pg/ml 3
EHBNBEREPRUIBITH 5D, BEABE IR ok
i 0.2 pg/ml, 1~4 B[ 0.3 pg/ml, 4~6 E5fE 0.3 ug/ .
ml E{EfE%R LIS X251, ' ' [ x
4) MEHEN 1 2 3 1 5 6
TOB 80mg iy 5 1 K D M F HLeE 1% 4 61 Hours
Table 4 Serum levels of Tobramycin and Gentamicin (80 mg i.m.)
Volunteers B.W. TOB (ug/ml) GM (”_g,./_'_nl),,‘_ -
olunteer (kg) 1h. 2h. | 4h | 6h 1h. | 2h | 4n 6 h.
3. SK. 67 5.2 34 0.9 0.5 5.0 1.7 0.5 0.25
5. KL 65 8.0 5.2 1.4 0.9 7.0 6.0 1.2 0.5
6. MM. 54 9.2 7.0 14 0.5 9.0 7.0 2.2 1.0
Mean 62 7.5 5.2 1.2 0.6 7.0 49 1.3 0.6
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Table § Antimicrobial activity of serum after 80 mg intramuscular injection of Tobramycin
Test Serum* Serial dilution rate
es. Subjects concn. of Control of serum
organism Tobramycin 4X 8X 16X 32X
E. coli NIHJ JC-2 TXK. 8.0 ug/ml +++ + + +++ +++
MIC: 3.13 pg/ml T.N. 8.0 +++ + t +++ ++
Pseudomonas R.S. 7.0 +++ - +++ +++
aeruginosa 114
MIC: 0.78 ug/ml T.T. 3.9 +++ L= + +++ +++
. * 1 hour after injection
Table 6> Effectiveness of Tobramycin in the treatment of respiratory tract infections
Daily . ! . . .
. . . Duration Bacteriological Side
Patients Diagnosis dose X .. Response
(days) finding effects .
(mg)
1 T.U.
Klebsiella )
Male
Bronchopneumonia 160 6 A Excellent -
74 yrs.
«-Streptococcus
60 kg P
2 T.N.
i Pseudomonas
Female i
Bronchiectasis " 7 " ¥ Good -
46 yrs.
Cloaca
38 kg
3 J.H. Bronéilbgenic
. Pseudomonas
Male carcinoma
" 9 J Good -
63 yrs. | Pseudomonas —
42 kg * infection
4 Y.E. Bronchogenic Klebsiella +++
Female carcincm
. carcmema " 5 J None -
59 y1s. | Klebsiella .
Klebsiella +
54 kg infection

RN TR ETHERR#EETH -2, L L, B
22 R TRBE 2 HRE & LIS,

BETRERBHELESED SR,

m B K K &

BRERBEZEHIX Table 6 iR Uz & F b, Mk, &8
XIRIRAER 1 B, FEICEPE LI T o Btk iR ol R v

2PIEH4BITH B,

TOB 01 HEMAZE XL H 16D mg T,

4 ~ 8 fEReRuML

1 [E 80 mg

By 2 AfERS L, AR ~9 BMTH 5, M

PREEIRS 5 OISR RS 72 E BB I RMIE TIid,
1B TH - 12,

HER, 2 BIEE,

14

Fig.

Dec.
ey oy

25

P—“—'I'UB 11)0 mg/:!u)'———i

9 Case 1 T.U. 74 yrs. Bronchopneumonia

26 27 28 29

WBC
ESR

Sputa

Chest
X-ray

6100
5t
160

300 260 100

Klebsiella

di

7000
87
80

125 30ml
a-Strept.

Neisseria
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FEPI 113 Fig.9 wdR_ReEB b, 747D E A THIER
B R bk 5 FSEDRES Tdh 555, 39°COFEE, 300ml
i X RMEHERRE 2D, RIEEE TRITREEPSE
SHEI NI, WEXREE TIHA THE B EtRE 2
2, MROZED Y &ic TOB 1 | 160 mg #1525
U, 3EB& HTH, BERIEHCESL, 18
BT RBR T O RRE 2RI &sh, FEHeE
Fidt Uiz,

2B 2 12467 DERT, S0ERKEZIMBIED 2D,
Fe#h, ABi% < DEL TV AERITHBH, 38.8COFH
BHh HIRBEGZEED NS I), TOB 2 AL
1. AR 3 HE & h T#, KB b HEMNA LN
DTERY LI Uz, Bk TOB ERFIMHS A~ %
2 MY =itk VBEOEIRENBD NIz, TH
RICERZHIE LTS, BEBDA—UF X b Y —Tik
E R CHESIREEDOHEEIZA LN -1,

FEBI 3, 4 I2MFEICRIBE D 5 VIR B RS BRY
B2EBIUIERTH b, RBERROER 3 TIX, B
RUEHTH- 1205, MRBEBPOES] 4 THX, BE
B CHEBORDZED bhichs, @, HmRESLH
Hge L, WEeHELI,

4BIE 8, ECRIEREZBA SN AR S NITHK
HEFRRIZED b2 12,

v % E S

TOB (LHKEA —F 4 « U ) —HIFRHACHIEINL
FLNT I, Y avy FREAEME TH 505, HEER
B2k 75 2B, X0 5 & BHERE O
BEhObd b, KBECHAEE L Tk GM &3
AREOHBEN 2RI, & ICRBEEICE UTHEN
MBI LENTNS EWNDbLEH990D, Lh$ GM T,
[EEEES, BEEL2EIPOLITH DY, RIBE &

e AENRBRBERDIBEDLEEALN S,

FAE D, FEMEICNT 5 TOB ORBRENTE %
WE UTKR, 7 F o, KB, o7 vz, MR
BECH LTI GM BIXABREOREN2ED, &
PEITN U Tik GM & AW ik DKB 2 X 2 50E b8
B NIz, UL, GM it UTEZHETORD 5
NICHREED 31k, SMED 28 TI3, TOB @B
LETLTHY, RN 2 RT D EBEALS
B0, S48 X 5IRET ABEND S I,

TOB 80 mg Mk H O MG I LEREME 5.2~
7.1 pg/ml THY, AZPOKMWEICH ST 5 MIC %
EFboTiz, FicE—FliconWT, GM 80 mg firE
HOMBAREE & R UTREE, & CBBU I REDS
Bhf:m)w)c

TOB #¢5 1 BRI OME 2 vy, BEH KR
HITHT AHE N 2RN UICKRT, 4~ 8 M
ETRBEOREHIESED ST Y, AFlick 5
PR BYUEIR R OB RIE:D 5 phvbhiz,

BRI DV T, DIF»4HIitd XIS D Th S
D5, WiRBEB X ORI & A IR AVESMESIC 1 B
160 mg LT, 3FNCHEITH Y, LWCRIEAD
BOOLNTERABHEYETH 5 LELONIZ, 4%
B ITH SR B B ABAIBE & DRIEIC DN T R L
TN EBALTVS,

vV # B

FAE b1 TOB it N T DEERM 2 & ICHI BRI
BITIS - ToRER, TRO L 5 2% 81,

1) TOB QEERIEHNE T3 5 BBE NIAE %
RRARERBIC X DB UK R, 7 F v 2RE4 50 #&
Cid 0.39~6.25 pg/ml, K B350 ¥ T3 1.56~12.5
pg/ml, S o5 U2 28# Tid 1.56~50 pg/ml, fifi 4 &

Table 7 Laboratory examinations of patients treated with Tobramycin
1 T.U 2 T.N. 3 JH 4 Y.E
Pre Post Pre Post Pre Post Pre Post
Ht % 37.7 37.3 39.2 37.9 27.7 25.7 37.3 31.0
Hb (g/dl) 12.2 11.8 13.6 12.3 8.6 7.9 12.0 10.1
RBC (x 10*/mm®) | 425 447 460 410 255 240 368 313
WBC (/mm?3) 6,100 7,000 5,600 4,500 18,700 12,100 16,900 29,200
S-GOT (u) 3 7 6 8 4 11 4 6
S-GPT (u) 2 4 .4 5 6 6 3 6
Alk-P-ase (u) 12 12 16 12 7 27 12 27
Bilirubin-T (mg/dl) 0.2 0.2 0.4 0.4 0.4 0.4
BUN (mg/dl) 9 15 6 7 6 14 8 10
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B T3 508k 478k D3 0.39~6.25 pg/ml THEMHIELER
Do, GM I AHENEITABE Tho1, &
BB T U T2 708k FR681k DS 0.39~6.25 pg/ml THE
BHIEDSEED 5, GM & 3W0d DKB i 3 2580
MED LN, )

2) TOB 80 mg MrEHOIMBEHBE I, 1 RERKL
BT, 5.2~9.2 pg/ml (F# 7.1 pg/ml) TH H, GM
80mg HEDHELELFLIL TN, T L1
ML 4 ~ 8 MR TRBBEOFKE BT 2HIELTZ,

3) MiZBE D 2V SR X 3 ISR RYE 4 B

i TOB 2EA L, 3BCHBTH-12, BIFERIZE L
KED SN -1,
X [
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LABORATORY AND CLINICAL STUDIES ON TOBRAMYCIN

Rinzo Soejmma, Hiroakr Naog, TosHiHARU MaTsusHIMA and YosHIHIKO TANO
Department of Internal Medicine, Kawasaki Medical College

Laboratory and clinical investigations were performed on tobramycin (abbreviated as TOB) and the
results were obtained as folows;

1) Sensitivity of clinically isolated strains to TOB was tested by agar plate dilution method and
compared with that of gentamicin (GM) and 3’,4’-dideoxykanamycin B (DKB).

The minimum inhibitory concentrations of TOB against 50 strains of Staphylococci, 50 strains of E. coli and
28 strains of Proteus were 0.39 to 6.25 ug/ml, 1.56 to 12.5 ug/ml and 1.56 to 50 ug/ml respectively. Forty
seven out of 50 straiﬁs of Klebsiella pneumoniae and 68 out of 70 strains of Pseudomonas aeruginosa were inhibited
at the range of 0.39 to 6.25 ug/ml of TOB. The antibacterial activity of TOB was found supperior to that
of GM or DKB against Pseudomonas aeruginosa.

2) Serum concentrations of 80 mg of TOB with single intramuscular injection reached to peak after 1
hour of administration, and the levels ranged from 5.2 to 9.2 yg/ml with mean concentration of 7.1 pg/ml,
The growth of Pseudomonas aeruginosa was inhibited within 4 or 8 fold dilution of serum obtained after 1
hour of TOB administration.

3) Three cases out of 4 patients with respiratory tract infections treated with TOB showed effective

clinical result. No side effect was observed in all patients.



