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Streptomyces tenebrarius OFEHET 2T I / BEEKRH
H:#E Tobramycin'~® (LI F TOB L4 ) €2\,
EWRmBREEMI3EEbic, ABRRRETFECHRSL,
ZOEBMHRES CICAFERICD VTR LLDT, £
hoolEiE®RET 5,

1.% & 5B

HEORED S 4HE LTz Staphylococcus aureus, E. coli,
Klebsiella, Proteus 33 % (X Pseudomonas ¢ TOB x4
AR R AACEREFRBERD KL DWEL, FH
BICHIE LTz Gentamicin (UIF GM & #§9) g
BB & B LT,

BEGERIMED TOB 5k F GM Txf4 5 By
filx, Table 1 {TRTLELHTH %,

Staphylococcus aureus 358D TOB B L ¥ GM Ty
THRBRHIE, & H1ITNT 12.5pg/ml HUTF2RL,
205 5298z TOB iTd LT 0.78 pg/ml PIF %2R
Ut

E. coli 2513, 3T TOB,GM ¢ 3T 3.12 pg/ml
DUTFOBZH R, Klebsiella 1384, 3~ THAIK
1.56 pg/ml LUF QRS 2R LT,

Proteus 6 #13, TOB & GM D v§°hic § 25 pg/ml

UTORZMRZRUILD, BRZEOC~21d GM 12.5
pg/ml T LT, TOB i3 6.25 ug/ml %2R 12,

Pseudomonas 6 #itxi$ 5 GM ¢ MIC 3, 0.78~
3.12 pz/ml THHOICH LT, TOB OHE XI5
F &N, AT 0.39~0.78 pg/ml THREMIELED
b,

E—##kD TOB X" GMiTxd 3 REZH ik
12, Fig.l~4 D X 51T, Staphylococcus aureus |3, &
ERRERRD 20 GM k h TOB T LT, X bidl
Bk 2RI PSS B BD 5hiz, E. coli i3 TOB kb
GM T UT 1 BB B R RTE BP0 HBD
BNIHS, Wi D Klebsiella 12138k 7 b3 GM X
h TOB T 1~ 2 BB 2R UTc,  Proteus 136
BEA 4 kDS, Pseudomonas |3 6 #3NTH GM L h §
TOB T UT 1~ 2 BB 2R LTz,

2. BRIESTICHER

RBEERAZGE UT, TOB 1 [IffER O M EHR
B b NTIRPEER 2 HIE LTz,

TOB EERIEIX, B subtilis PCI 2198 2 REE & L
TCEEBITX hiTe > 10h3, AL TO TOB D% iR
i3 Fig.5 0k 51C, TOB % ihEREE & W < THRIRLIC

Table 1 Distribution of susceptibility of clinically isolated bacteria to tobramycin and gentamicin
No. of | Anti- |~ MIC (ug/ml)
Strains | biotics| <p.1| 0.2.{0.39 | 0.78 | 1.56 | 3.12 | 6.25| 12.5| 25 {50 | 100|100<
Stavhvl 25 TOB | 5 10 3 11 3 3
t s aureus
apiylotoccks aured oM | 4 | 4|7 12| 3| 1| 3|1
E coli 25 TOB | 1 1 1 18
oot GM | 1 1] 1] 11|10
Kiebsiell 13 TOB 4 2 6 1
ebsiella GM 1 3 )
TOB 4 1 1
Proteus 6
GM 5 1
TOB 4 2
Pseudomonas 6 .
’ GM 1 3 2
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Fig. 1 Comparison of antimicrobial activity of
Tobramycin and Gentamicin against
clinically isolated bacteria
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Fig. 2 Comparison of antimicrobial activity of
Tobramycin and Gentamicin against
clinically isolated bacteria
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Gentamicin

B, pH 7.0, 7.4 X 08 8.0 DRITKERBD I
73, TOB %t b (Moni-Trol I) ¢ TH]R LI
ATiY, AREERBROSSICHELT, REHRIES
DEELRED bhic, UTORMIL, MmiEHEEDHIE
KELUTIRME MRS TICERB L, MEMROETE
MERICU TREDOHH 21T/50, RABE ORIEICE
UTid, R% pH 7.0 DBREGEIK T50f%3 X 0¥ 100 £%
KHRUTEBL, pH 7.0 AEERIEERRIR O 2 %8 this
PHICUTHERRH LI,

Fig. 3 Comparison of antimicrobial activity of
Tobramycin and Gentamicin against
clinically isolated bacteria
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Fig. 4 Comparison of antimicrobial activity of
Tobramycin and Gentamicin

clinically isolated bacteria
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Gentamicin

BEMERCAIC 80 mg O TOB % 1 BRI
MRS, Table 2ILRTEBHT, ZDE—2 13
P304 % 7ot 1 BERIARICEEAEL, 3 BIOTISIAIR, 305
% 3.3 pg/ml, 1SR 3.5 pg/ml, 2 K M 4% 2.2 pg/
ml, 4B§RH 1.83 pg/ml, 6 H5FI % 0.54 pg/ml %R
U1Zo

FSTE 6 WM £ TOR A TOB ML 75~160 pg/ml
2RLU, 6FREAKAEIREIL48.8~78.8%, F#61.5
% %R U1z
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Tobramycin diluted with:

Tobramycin by
(tube) method

superposition

Fig. 5 Standard curves for the assay of

Media:HIA (0.7% Agar)

Test organism:

B. subtilis P

o——e Moni-Trol I

x—-—x pH 8.0 Phosphate buffer
o----o pH 7.4 ”

a—a pH 7.0 7

CI-219

paanl

3. K B &

fitis 2 B, 1BHESREIR LB, BERE M- ICRE L
IRAE 1 B, RRREER %Rk - ToBhE 3 B, FFEEEE 16U, B
MfE 16, &% RAR 1, FH1051ic TOB 285U
12,

Table 3 LA %, AOHE - EZMKA, LRHE, TOB
ORER EHREE, BRI, CTHIER 2—ERRL
120

TOB #5543, 1H2EHREFIII2KEE 183
BB 5HIX 8 REMBICHE L, B4 3MEE & bic—
WEAZBER LT,

BRYDROHER, HREROBROES EBEICL

b, EZ, BE, O0EL, EHO 4 BREOHEKRA

0.1 1 100 g A N Y
. #g/ml FE & bIT, WREOMHROFMITE H HEFHREZ
Table 2  Serum levels and urinary excretion after a single intramuscular administration of 80 mg of tobramycin
in healthy volunteers
Body Serum level (ug/ml) Urinary excretion (0 — 6 hrs.)
Volunteer | Age | Sex | weight Conc. | Amount | Recovery
1/2 1 2 4 6hr. | .
(kg) (ug/ml) | (mg) | rate (%)
1 44 M 60 4.2 - 2.3 3.5 0.9 90 63 78.8
2 38 M 70 4.4 3.8 2.3 1.05 0.22 160 45.6 57.0
3 29 M 65 1.2 3.2 2.0 0.95 0.5 75 39 48.8
Average 3.3 3.5 2.2 1.83 0.54 108 49.2 61.5
Table 3  Clinical results with tobramycin
Administration of TOB Effect
C;: Name|Age | Sex | Clinical diagnosis | Complication oaxl;:antilsfl g:iy Duration Rout Bact.erio- ‘Clinical Side effect
(days) logical
(mg)
1| kK |71 | F | Pneumonia Pulmonaty | Hemophilus | ¢q, 5 | jp M - - -
emphysema Enterobacter
2 | SY. |37 M | Pneumonia Congest.ive Enterobacter | 60x3 2 M ? ? .lAcute'ana]
heart failure insufficiency
3 [ST |54 Chr. bronchitis Pseudomonas | 80 x 2 13 M + ++ -
60x3 8 IM - + -
Bronchiectasis Pulmonary 60 x 2 M
4| SK |56 M with infection emphysema Pseudomonas (20x4 12, Inha- - * -
lation
Pulmonary cancer
5| KA |72 | F | L infection Cancer ? 60x3 8 M ? - BUN
Klebsiella
6 | TK. |36 | F " " Enterobacter | 30%2 8 M ? - -
Pseudomonas
7|TY. |59 | M " " Klebsiella 60 x 2 27 M - - -
Liver tumor .
8 | TF. (49| F Liver abscess Diabetes ? ggxg S M ? + lmpe.ured
mellitus x 4 hearing
9 | MM.[40 | F Sepsis ? 80 1 M ? ? Rash
10 | FO. |49 | F | Hodgkin's disease | Diabctes 80x3 | 10 ™ -
mellitus
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BaEt Uiz,

UUTF, AxDEBICONTER#RT %,

EBU 1 AYI04ERT & b e, BB MTHIICR A TV
tehs, K3 EMATL b, FEh, WEKOBEH DY, Ce-
phaloridine 1 [ 4 8587 HADEE 21372 - 12 H34830,
&3> & Enterobacter, Hemophilus %4yt L, MI¥L &
& EAREIC N S AR 2R, REH MEREL7,600,
BEHIBE 2B, HKik1HEHE 98 mm %2R U1,
TOB 60mg $°> 1 H 3 EDOMERFT/L > 123, BRI
RYELT, BEIBEEIRED D, TOB #5%12
HETHIE L, Tetracycline B5CE T L, HMOMTE
ROBHRE A2,

B2 DARRICTARE BOFIRAC 258 %%
i, 38.0~38.5°COFEh, IR, Bk, PEK%EIR
A, ML G TERFICBERE 2B iz, TOB
60mg fHirk, 8WIKEC 60mg HELIzET 5, *
DR 2 B EL DRI AREERRY, BREEERLFL, R
BB BEELE> 1., TOB o533 M, 3t
180 mg THIIEL, BEBA, #HK, BOFRFOHS
b5 F, DAEERVEHECE/LL, B1EHE
@ TOB #E54 6l & h REHE L, TOB EE
49 50 REFIBITTET LT,

HEGI 3 BUERTE B, WRIEDEIRE L, KL D
Pseudomonas % 5yHt U1z12%, TOB 80mg 301 H 2
EOME2 LR L, BERIZZ2EICH DU, Pseudomonas
bR LI,

fEBl4 A ISERTL bk, BELREHEL, =
JORBLOT bIHA 2 Y CRIUEFIORGICE HE
ROk, HE2REL, OMBREREEZHEL
T&7z, TOB 60 mg 9> 1 H 3 DM IEIR L b &I
ERDYEE % AT2H5, WEEEr Pseudomonas DR % #72
Wiz, TOB fiiE 60mg 1 H2EICHE L, Vol
5 80mg O TOB 2ABIAEWK 4 ml ICHEMEL, 2D
1 ml %% Alevaire 1 ml & & $i{T IPPB 2f\C, 1
H4BIRARERL, 128MFE2HEUICH, BE|
Pseudomonas 3K UDE -1, /23, TOB I}
AL AFEDORIBIERIZA ST,

FEBIS, 6, 7 W EEE TH 505, 38°CHNMN
DFEEL, BRYERRPEDIEHI 2 & DFER & b, YDA BEHS
Zibhic, RETSUTIEHRIS5 X 60mg 1 A 3[E,
fEfI 61k 80mg 1 H2 [, FEHI7iX 60mg 1H2H
® TOB 285 L1223, WFhiEROBHRIZ AN
VAQIEESY ol

fEBI8 2 4FRTL DR RIEM N, M3 #HRL
b 39°C NANDFER, ITHEAD S L 72, Cefazolin |
H4 8 DHIERTTL > TWIDS, 39°CHAN DR BIHSESE

9519, Cefazolin /7D % ¥ TOB 40mg "> 1 H
2EIOHERBAL, KBEOTFTREmMHSASNTZDT,
TOB #5845 H# Xk b, 80mg 301 A 2 EiCHE
U, WVW=i25 Cefazolin (31 H2 8iiE L1z, L
U, 202 B & b EHZER, I5KZ20D2 AKIKIEH
EREOHBERNIZ Uzizw, TOB 5% LUz,

EF9 K6 mARID 40°C RIADFEBLEHE, 3%
BHRAEROBDEREX»REIN, BRGER+IDOE
FRGEUTRIZRETABR UTz, MRESEIIBESER L
TehS g b Badk, Fosfomycin 85 This b RN
D oIS, IEROUFEVG A+ DIz dikL, Peni-
cillin G & % iz Cephacetril D5 BFF75 - 125G
NIRBRELIIDRETEE, TOB O 5%2BIAL
1z, TOB ¥[H] 80 mg ik 1 Rtk & D T BICFF &
FREHWHBEL, ZOHAICE TEIT S X 5 K2R
Az, Do TOB #E i3Ik, ‘

B0 K2 B HRIL D 38~39C O ith I8 B AiKekS
U, BRI %238D 12, BUE% &, TOB 251
1203, BEWIA SN o1z, BB, ZDOHELEER
OHBFFRL D, doF U BRREBHINT,

UED& 51, TOB D5 %217/5 - 12 10 BIDHKKE)
FiZ, PEHEIER OB ENH TIRIZOEER 10 ZBRu iz 9
BIRRES 1 B, BR160, LB 16, 46, Bl
YERI Do ORIEYERELS 2 FITH b, FIHBEEE
HEOBOOLNIZDDIZIPITE EF 512,

LDk 3L, 4G TOB OEERFRIZFEL L I
BMTH -1z, U UISH S, FEF10 i3HiBEHEA D#
ENFTEODO TR 5 L3HRELT, Z2hist
DEFI b, FERIS ~ 8 IIEMBERDOEBFITH b, B
4  HETDI A TIET KOS TRIT Pseudomonas
PRI UIZEBITH b, WIh b SRS
1%, EODTEHIENEFEEZLONS,

HE OB Iici# LIz 5ic, TOB & Pseudomonas,
Klebsiella 7g iz LT3 LNz in vitro OHLE N %2R
FEEY, FELTINEY S salEEICERU:
BIEICN 3 2 AFI DRI R RN T HC L 2ENS
BRELT, SEOHEKSRORN Z2EB LI, chb
DOEREITE 5 BIEIL, FEEUORBRIGEADIETIC
Mo THIET 5 L EMWZVEKRL, 4ED TOB OS5
AR FLDOL 51T, EMERD A VIZEPHER b DfF
BIDS A 2 HDIC 3R 2 B0, ZOASE,
TOB OHERME D iz YEBOREZRUIZ bDEEL
bh 3,

s, BIVEAELT, kDL k@ BRL, &
0, REHR—FIRD b i, JREGORSH®OE
RRERAUS Table 4 DB H T, EHSITBNT,



1032 CHEMOTHERAPY MAR. 1975
Table 4 Hematological findings, serum GOT and GPT, blood urea-N and protein in urine before and after
administration of tobramycin

Case &0. RBC (x10%) Hb (g/dD) WBC GOT GPT BUN (mg/dl) Protein in urine
before | after before | after before | after before | after hefore | after before | after before | "after

1 424 435 12.5 12.9 17600 | 10400 50 45 28 45 13 11.5 - -

3 .- .-- ... .- 6300 | 5300 7 8 16 30 15 11.5 - -

4 551 570 15.8 16.2 7500 | 8000 22 31 19 22 17 20 - -

5 331 437 11.0 14.3 9500 | 12600 17 26 7 12 13 31 - -

6 223 233 7.6 8.1 19900 | 21400 - -- .- - 26 34 + +

7 321 289 11.1 10.2 6200 | 9800 24 -- 18 -- 25 -- - -

10 386 403 10.4 11.4 3100 | 2700 25 -- 11 - 10 15 - -

TOB #5ict b BUN »3 13 mg/dl X b 31 mg/dl i
ERURUN, BREIEDSNT, EHRFHORERIG
E}}'Bnrib)")ﬁ:o

4. ¥ &%

Streptomyces tenebrarius DpEH4 % Tobramycin {Z-D
WTHBRS 5 ICERKIIRES 217720, UTORE%Z
B,

1) BEIRSYHED Staphylococcus aureus (3 35 BRH 29 B
% 0.78 ug/ml LI, E.coli 25%%i%3.12 pg/ml LIF,
Klebsiella 13 #:133~T 1.56 pg/ml LLF, Proteus 6 #
i3 25 pg/ml PIF, Pseudomonas 6 #:(3 0.78 pg/ml L|
FTOTOBitk Y, FNTHEVMHEILING, Klebsiella
B & 8 Pseudomonas DIz icit, GM T3 5% Y
TOB it LT & b EVERM 2R T RVFET %o

2) TOB 1 [@ 80 mg % 3 HlDfE KA T HIE LI
BEDMEHEEDVISMEIE, 302% 3.3 pg/ml, 11
[t 3.5 pg/ml, 28R 2.2 pg/ml, 4 W & 1.83
pg/ml, 6 BRI 0.54 pg/ml TH b, MEHBEDC—
2 RO F 121 1 BRICHLET B,

6 BRI O RA AN, £ 61.5% 2R LT,

3) MR 2H, BESEIR1G, BR2HE-TIRE
SHGIRAE 1 B, RSPk - 1ol 3 4, FPERSE 141, B
MmfE1Hlicl B 120~180 mg O TOB &5 L1, 9
Birp 7 Blhs, BEEES, OAS, [EXIRESE, 8
EOBYIPTEIDETHELET S LBALNIAETH
5. 9FIFRERN 1B, R 1H, LB 6, R4
B, ¥IERE2HIORMTH 5,

BIfEA & LT, sf®EAR4, BUN L&, #IE F#2
& 1GIED o,

&

FRXOEERIE 20 ARCEREZLERACEL
TRELR,)

5 B X #
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BASIC AND CLINICAL STUDIES ON TOBRAMYCIN

Fumio Miki, Tatsuo Ozaki, TOMOKAZU Asal,
Micumiibe Kawar, Kenji KuBo and Tapavuki TERADA
First Department of Internal Medicine, Osaka City University Medical School

(Director: Prof. KENzo SHIOTA)

Basic and clinical studies on tobramycin were conducted and the following results were obtained:

1. Antibacterial activities of tobramycin against various isolated organisms were tested. MIC values
were less than 0.78 pg/ml to 29 strains out of 35 strains of Staphylococcus aureus, less than 3.12 pg/ml to 25 strains
of E. coli, less than 1.56 pg/ml to 13 strains of Klebsiella, less than 25 pg/ml to 6 strains of Proteus and less than
0.78 pug/ml to 6 strains of Pseudomonas respectively. Tobramycin was more active to some strains of Klebsiella
and Pseudomonas than gentamicin.

2. Average serum concentrations of tobramycin after a single intramuscular injection of 80 mg to 3
healthy volunteers were 3.3 pg/ml after 30 minutes, 3.5 ug/ml after 1 hour, 2.2 pg/ml after 2 hours, 1.83 pg/ml
after 4 hours and 0.54 pg/ml after 6 hours with peak levels after 30 minutes to 1 hour. Average urinary re-
coveries in these volunteers were 61.5 9% during 6 hours after administration.

3. Tobramycin was administered at daily dosage of 120 to 180 mg to a total of 9 cases including 2 cases
with pneumonia, 1 case with chronic bronchitis, 1 case with bronchiectasis with infection, 3 cases with lung
cancer with infection, 1 case with liver abscess and 1 case with septicemia. In these 9 cases, 7 cases were con-
sidered to have the decreased host defence to infection because of the underlying disease such as malignant tu-
mor, heart failure and bronchiectasis.

Clinical response of tobramycin obtained in these cases was each 1 case of excellent, good and fair re-
sponse, 4 cases of failure and 2 cases of unevaluable.

Each 1 case of acute renal failure, elevation of BUN, hearing loss and skin rash was observed as side effect.



