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HEHEI IR S IR GYE icxt 43 Tobramycin o Bk & Fa R

= H & B8 A

= B/ M E oW

PR RFR F MR AR
(FEfE : TIBERER)

1970 K E A4 —54 « V) —HTFENTHRBI AL
FTI/ SV a v FRTEYHE TH 3 Tobramycin®
(Fig. 1) %, Streptomyces tenebrarius \¢ Xk - CTEHA I N
% Nebramycin (1967 4¢ W.M. STARK & 235 &K L 7o
EREAEYBEEAKT™) © 55 0—> (Nebramycin
factor 6) Tokic ByistE, Wbk THG, KEKELT
b, RIENTOWD TRERYHT, §TRXETOHR
BB ORE, & ICRBEE K UERY ot U
DTEHRCEBREINL TV B,

Fig. 1 Structure of tobramycin
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RiEdcoFmT 3 /&t 4aEmE Tobramycin %,
Pseudomonas % £k & Ufc HHESIRBEBRIECEM L,
ZOWMKBRERNT L L bICETOEBAIBRITEN
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1. IMAEEE

BEEARA 3 filic Tobramycin 80 mg 4% 54% DIfL
I 2 HE Uz, WIESE ZME Y » T %2 HW,
Bacillus subtilis ATCC 6633 p2MEie L, pH8.0®D
Phosphate buffer % i TEMERER 2 VER U120

45EL3 Fig. 2, Table 1 127R 3,

WirEH 30 3T 6.1 pg/ml & ©— 2 RIRL, 1K
[ 6.0 pg/ml, 2 WRY 4.5 pg/ml, 4 B 2.0 pg/ml, 6
BT 8 1.1 pg/ml 231z,

2. PR

M P ERE 2 M08 U 22 [il— B A THR AR it 36 % 80 & U
120 SISO LA U TH %,

%503 Fig. 3, Table 2 (279

Tobramycin 80 mg #iE% 6 M Tz 15 64.9 %

Fig. 2 Serum concentration of tobramycin after

a 80 mg single intramuscular injection
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Table 1 Serum concentrations of tobramycin after
80 mg single intramuscular injection
Standard: pH 8.0 Buffer
‘Cup plate assay with B. subtilis

o Time 1 /20 1° 2° 4° 6°
No. 1 ] 62 |62 | 40 |19 |1.0
No. 2 67 | 6.0 | 48 |22 |15
No. 3 5.3 | 58 |47 |20 |07
Average 6.1 | 60 | 45 |20 |11
(ug/ml)
DY 2R U2,
3. HEN

JRERIRAYED> & 43 it U 12 Pseudomonas aeruginosa 22
¥k, E. coli 16 £k, Klebsiella 14 #, Proteus |& 11 £,
Serratia marcescens 82 2 %3 % Tobramycin D g5
P, (LPEOES X EMEIRIC L D Gentamicin (BIF
GM) & HlgifiEt Uz, #5513 Table 3 12/Rd,
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Fig. 3 Urinary excretion of tobramycin after a

80 mg single intramuscular injection
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Table 2 Urinary excretion of tobramycin after
80 myg single intramuscular injection

Interval hour
Case
0~2° 0~4° 0~6°
No. 1 32.5% 52.6 % 69.7 %
No. 2 37.4 54.7 72.3
No. 3 22.6 41.9 52.8
Average 30.8 49.7 64.9

1) Pseudomonas aeruginosa \T543 5 Sz
92 BRIz DU T Tobramycin & GM DEESZH: 2 HIE L

7z, Tobramycin Tt 0.78 ~ 25 pg/ml {T/3H L, ZD
KEEME 1.56 ~ 3.13 pg/ml [THF LTV, VWoiF
5, GM Tl 0.78 ~ 12.5 pg/ml [t 375 L, ik’ 0.78

~ 1.56 pg/ml (T3 LTV,

2) E. coli \Txtd 5T

E. coli 16 #fizou T, Tobramycin T3, 1.56 ~
25 pg/ml 1T 4376 L, 3.13~6.25 pg/ml iz ©— 2 23
», GM Tix 1.56 ~ 12.5 pg/ml 12 537F L, 1.56 ~ 3.13
pg/ml [T — 2 BERDIZ,

3) Klebsiella 1T xd4 %82 M

14 fRic oW THISE U 72, Tobramycin Tk 0.39 ~
12.5 pg/ml 15375 U, 3.13 pg/ml it @ — 27 %238, GM
T3 0.78 ~ 3.13 pg/ml 3% L, 1.56 pg/ml iz & —2
2RO,

4) Proteus \TX44 5 Bzt

Proteus mirabilis 6 #, Proteus vulgaris 5 #kD3 11 £
COWTHIE LT,

Proteus mirabilis 6 gEiz DT, Tobramycin Tk
3.13 ~ 25 pg/ml T4 L, GM Ti2 61 & b 6.25 pg/
ml TH-12,

Proteus vulgaris 5 #1122\ Tid, Tobramycin Ti
6.25 ~ 25 pg/ml 1z, Fiz GM Ti& 1.56 ~ 12.5 pg/ml
AU TV,

5) Serratia marcescens TR A Sz Ve

82 FRIC DWW THIE LT,

Tobramycin T 1.56 ~ >100 pg/ml (@L< 537
U, 125~ 25 pg/ml 12 €~ 2381z, GM Tt 0.39
~ 25 pg/ml (T3 FE L, 3.18 pg/ml (T ¥— 7 BEBWIZ,

-7 0

1. Wgi8E

AT 48 4£ 6 Ad> HIHFT 49 4E 3 A & CITMIFRZER ¥
TRAT RIRBE IR AR F 2 5232 UTe NI B8 X ONABE RS
t, GPHER & b 78 12 BHES IRERIRYYIELF 21 flic

Table 3 = Antibacterial activity of strains isolated from patients of urinary tract infections to tobramycin and GM
ug/ml Pseudomonas Serratia m. E. coli Klebsiella Proteus mir. Proteus vulg.
TOB | GM TOB | GM TOB | GM TOB | GM TOB | GM TOB | GM
2100 5 '
50 14
25 1 18 2 1 2 1
12.5 3 17 1 1 2 |1 1 1
6.25 2 1 13 9 4 1 3 2 6 3
3.13 6 3 8 30 9 10 5 2 1
1.56 11 10 7 18 1 4 3 7
0.78 2 | 14 5 N
039 2 1 |
. 019 1 ]
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DNTHE LTz (Table 4),
iﬁmi 2F 512X T, BITH, L4PITH-12,
=Y
1 H120mg ~ 180 mg % 2 ~ 3 AL, #HiE
HUtz, #5834 3~7 07T, %5 & 12 600 mg
~ 1,120 mg T -1,
3. BRPRRAS
ZIFHEIEAS, FERMBETHEB LT ARD X 5
AT RE S T2,
FRY(H) + AR L OTRPHENS & bk LT
(YO
ABER S 5 OB IRFFRIE DD h 28l
FTRBDIZH D,
T ETEAEIRDS & OMBEMIT Wb & B ICHER
BOIEMP» T2 H D,
AT i Table 4 127Rd

fh{+) :

e (—)

21 filekr, RO, TRh10G, MEh2plcHRE
90.5% Tdh -1,

4. HIvEM

21 Bl L, 1§hc GOT, GPT, 7 vh Yk A7

7 4 —EHOLFAZEDI, T8 5, fEH] No. 16 T

Table 5 (T/RT & D, #5471 GOT 25, GPT 26, 7 v
HIVERAT 7 2—€2.0TH-72DH%, 1 H 160 mg 2
B> #% 5T 5 I 58 GOT 115, GPT 60, 7.1
VHRAT 7 2—¥2.8,80, BEHIE2ENE GOT
196, GPT 155, 7 h VAR T » 2 —+ 2.8, I S
Hipil 3 @i #% T GOT 554, GPT 445, 7 v 4 Y & &
7, 4—%6.6& EHL, 24 B# ¢ GOT 267, GPT
224, FVHYVART 7 B—¥ 4.5 L FAELIZUY, 34

x %

PERGAIATE U CIL D b N T & 72 Pseudomonas,
Serratia 75 & OINVERNZ, SEHIEEDTOBFED A
TR OB 278 U T 595, i & Ot
st U507 SUBHEE & LTk GM 35 X ¥ iR BEE
37?17‘: 3/, 4-Dideoxykanamycin B (P|'F DKB) U
D 5L,

ST UL BIFEI N7 &/ F AT AW CH 5
$ESED GM, DKBY * [Fkic Y 5 A
BIER s L O OmEF IR H b, Lk eh
BB S UMD T SIS VE 2 /R T & DS S
NTW 2, TR 22 bl AR BB R v o R
DU AT IRE I, RTINSO TIERY, B, e
(i PPN muomf@mm,ﬁ%@mﬁmomrub
MWoHOHRITL Y, SRS ER S
nr",

FARED CD X DI B UIEFR 217755 L &
T, AEEFIOFM 2 A, Pseudomonas ZEfRE UTIHL
e IR IR I Uy 2 DSR2 Lz,

TEROEETIE, ERADILREYED © — 2 130
#3045 ~ 1 Eilicd b, 80 mg 1 [AMHENFD 22 HldSE
YT 30 3% 56 pg/ml, 1IGEET 6.1 pg/ml & v —
2 %R U, 2 WiI#IT 4.0 pg/ml, 4051 1.6 pg/ml,
8 I #s 0.5 pg/ml, F 72 121542 T § 0.2 pg/ml

TWb, 1z, WMM. Kmsy 5% O GM & AHKE D
T % 4 BlOEICIE, 100 mg 1 [EIFFIERE,
TZDOMITE R RD TS, FAED ki T3, Cross
over {31778 - TWVEWODS, 80 mg 1 [AIHIERD € — 21X

Tobramycin {3,

Cross over

J# Tk GOT 161, GPT 97, 7 v h VYRR 7 7 24— 30 53%kiCdh h, 6.1 pg/ml & EEPHL h & — 2 R
3.8 L7851, NTOIH, PAUIIT - LU TE h, 6REEKRTS
Table 5 Clinical laboratory findings in case 16

Tests Befo-re‘ . _ After administration
administration 2nd day 2 weeks 3 weeks 2 inonths 3 months
Total protein (g/dl) 7.0 7.8 6.9 7.5 7.3
Bilirubin (t) (mg/dl) 0.37 0.50 0.40 0.60 0.59 0.64
" d n 0.05 0.06 0.10 0.26 0.26 0.29
0 @ w 0.32 0.44 0.30 0.34 0.33 0.35
T.T.T. ) 21 2.6 3.7 3.6
‘ GOT  (Karmenu.) 25 11-5 196 554 267 161
Lot v ] s 60 155 445 224 97
Cone Ap[[) ose | o 83 I Y R B S 0.55
AP (@Mw) | 20 | 28 | 28 | es | as 3.8
| BUN (mg/dl) | 17 25 11 17
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Table 4  Clinical effect of tobramycin
Organism Method of Subjective symptoms
Name Body . ) & administration
No Sex wa:gglt Diagnosis Bof N, D = Pollakisuria | Miction pain
Age g efore ter ose me.| pove
& treatment | treatment | ¢(mg) ’{ay y Before| After |Before| After
Cystitis fever
1 |[ILM§$ 70 48 after operation for Pseud. gseud. 80 2 7 °
prostatic hypertrophy trept. Catheter
Pyelonephritis fever |improved
2 {KY.S 66 54 prostatic carcinonia Pseud. - 80 2 4 Cathotor
Pyelonephritis fever {improvcd
3 | KO.& 72 after operation for Pseud. | Flavobac.| 80 2 4.5
prostatic hypertrophy Catheter
Pyelonephritis ) fever !improvcd
4 |YK.S 66 after operation for Pseud. Strept. 80 2 5
prostatic hypertrophy Catheter
5 LH. & 2 56.5 Pyclonephritis Pseud. B 80 5 s _ B B B
UV stricture
Pyelonephritis
6 [SY.& 44 68 Kidney stone Pseud. Pscud. 80 2 5 - - - -
ol Strept. '
7 |HM.Q s0| 47 | Pyelonephritis Kleb. - so | 2| s |+ | - | - | -
kidney stone
Pseud.
- p Cystitis ) _
8 |EU.& 59 after urethroplasty Pseud. - 80 2 5 + - *
Cystitis -
9 |YT.S 23 after nephrectomy Pseud. - 80 2 5 * - +
Cystitis
10 | KF.§ 68 hypertrophy of the Pseud. - 80 2 5 + - + —
prostatic gland
Y Cystitis _ _
11 | MN.§ 61 after T.U.R.P. Pseud. 80 2 5 + + +
Pyelonephritis
12]yws 25 hydronephrosis Pseud. - 80 2 5 - - + -
Cystitis _
13 | KHS 59 partial removal of bladder Pseud. - 80 2 5 + - *
Cystitis
14 | TU.§ 64 after T.U.R.P. Pseud. - 80 2 N + + + +
Cystitis
15 1JG. @ 45 ureterovesico-vaginal Psued. - 80 2 5 - — + -
fistula
6 L & 3| aas Pyelonephritis Pseud. _ 80 2 5 athete
16 | TL & 5 . after nephrolithotomy : Catheter
Pyelonephritis. fever Iimproved
17 | KK.& 71 44.5 kidney tumor Kleb. Flavobac. | 80 2 N -
bladder tumor Catheter
. fever |improved
Pyclonephritis . _ 5 I
18 [JA. 3 46| 405 partial removal of bladder | €74/ 601 2 | S T ieter
P fever (improved
Pyclonephritis _ . — -
19 | KL ? 68 43 ncurogenic bladder Strept. 80 2 5 — _
s ‘cver | vod
) Pyclonephritis . _ fever |improved
20 | MAS 53 60 after total cystectomy Kieb. 60 2 7 Catheter
, Pyelonephritis Citrobac. | Flavobac. fever | improved
2L YL@ 62 65 bladder tumor Enterobac.| Acineto. 60 3 3 Catheter
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in complicated urinary tract infections
Urine findings | Disc sensitivity ('Z;ﬁl) sia al |
Sense of ide inica
retention Nebulous WBC RBC KM B . DK effects [response
Before| After |Before| After |Before| After |Before| After A CER |ABPC| GM | TO GM B
+ + + + — - - - - ++ | 0.78 | 1.56 | 1.56 - -
+ - + - + + - - - +H+ - 4+
+ - + — + + — - - ++ | 1.56 | 3.13 | 1.56 - +
3.13 | 12.5 | 6.25
ot b T T T T T | Y |>100] 25 | 100 *
- — + - + - — - - - - ++ | 6.25 | 12.5 | 6.25 - +
_ _ _ _ _ 3.13 | 6.25 | 3.13 _ _
+ + + + + + - ERa 35 | 155 | 25
QT — -+ 100
+ - + — + — — - ~+++ — - +H+ 13,13 - ++
- - - A
+ — + — - + - - + - ERes - +
+ - + — +i - + - ++ - +H - +
- — + - +H+ + + - - - -+ - +
+ - + - b - + - + — it - A
+ — + - - + - - ++ - A+ — +
+ - + - R - + - + - ++ - +
+ + + - et - + - - - A+ - +
+ - + - - + + + ++ - ik - +
+ + A + + + - - R Gort +
: GpT?
+ + + — + | | - ++ - +
+ -~ + - - E + - - +H - +
+ - - - + -~ - - - +
+ + - - + | - ++ - - ++
- - — |
++ + ++ + - + ' - +
- - - Pand
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L1 pg/ml DT 5,

Wl S, RAPEEERIZEARD I & 5 & 80 mg
WERC 6 KM E TIZ 75.1 % ~ 48.4 % TI21T 61.8%
BELEEINTHSY, £ DKB & Cross over T
L TECE R BD TUVIN,, FAEED 80 mg L I D i
$10 6 K E TITEBE64.9% & T b BRI L
—H U TH -1z,

O XITHEINTONWTTH 505, HHAER RT3
% Tobramycin 33} ¥ GM  MIC (3, Table 6 (iR
FTEEY, 3FGM LALLM, 1~2BGM X H%3

Table 6 MIC of various standard strains to tobramycin

and GM
Test strain MIC (ug/ml)

TOB GM
Pseud. aerug. No. 308 1.56 1.56
Pseud. aerug. 0.78 0.78
Pseud. aerug. No. 12 6.25 0.78
E. coli 078 0.78 0.78
E. coli NIHJ JC-2 3.12 3.12
Klebsiella sp. No. 13 1.56 0.78
Proteus mir. P-74 6.25 6.25
Proteus vulg. B838 6.25 1.56
Proteus vulg. P-49 6.25 3.12
Proteus rettgeri P-112 1.56 0.78
Proteus morganii 1.56 0.78
Staph. aureus 209P JC-1 12.5 0.78

Fig. 4 Comparative susceptibility of Pseudomonas
aeruginosa to tobramycin and GM (22 strains)

pe/ml
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12.5F
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B2 . oo « .
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BEDT NI MIC ©, % 0BRSS Pseudomonas
aeruginosa, E. coli, Klebsiella, Proteus 1T %¢-3 % To-
bramycin O#HEI 13T GM LA Ub», 1| BHHRE
DBENIZ BT H - 12, Pseudomonas acruginosa 22 ¥{iT
x¢3" % Tobramycin & GM  MIC |3 Fig. 4 1T/R4 &
BOTHEL TS, Fi, g 2R3 0 T
% Serratia marcescens 82 f 12 35f 3 5 Tobramycin (D
MIC i3, 1.56 pg/ml~ >100 pg/ml & THELEL 237 L,
125 ~ 25 pg/ml it € — 2 %38, ZD 5 L 28 FE (34.1
%) P 6.25 pg/ml LIFICH Tz, The GM & L
95 &, 821k 2 #kid Tobramycin MDiZ 5251 ~4
BWEZHGRL, 6 FRIHmAD MIC 23— U, fiud1
~6EDET GM DII 5 VW ERIEBRVKRTH 51
(Fig.5),

Fig. 5 Comparative susceptibility of Serratia m.
to tobramycin and GM (82 strains)

100 1
100 3 1
S0 1 3 5 2 2 1
25 2 3 9 1 3
12.5 1 6 6 2 2
~ |0 25 1 2 5 2
c
= 1l
1. 56 2 2 1 1 1
0.78
0. 39
0.2
g/l 00200, 3910, 78 L5613, 136, 20( 12,5 256 S0 | 100 {100
GM

BRI o 0TI, £ 18 #5 1 2> & Ol 2 L
UTHEMBTTIREELTOAY, ZOHEIT L 5 &
220 BIDIREEFEYUET 21 76.8 % D &5 % 14T
B0, Z®D 5 b WP R IR EGE 35 BT %% 91.4
%, Vol D BN IREREYYE 185 B3 AU 74.1
% Tdh -1,

FAEDEDHE % bt o T8 e FRERFSGYIE 21 F1i b3
BIERLRAEE, FER 9B, HEY 10 B, MERh2 BITHAE
90.5% & MO HFETkE 275 b L3 3 k21972,
T DRI 21 Bl & SEGIED DI dp o 128 &0, SEHIDS &
AR 2 HE Y,
PERTHEAULICC ERE S HAFYLHHL T B0 s
bz, UL, R DIRWOE %2 & b 75 5 Bl
KETTDIZ%D, Z DERYFIZ 42.9 % TUKO K & 1D

YE{E U 1z Pseudomonas aeruginosa
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Table 7 Clinical results classified by diagnosis

Diagnosis No. of cases | Excellent | Good Poor | Efficacy ii:lzli ¢
Pyelonephritis 13 5 7 1 92(%) | 38.5 (%)
Cystitis 8 4 3 1 88(%) | 50.0 (%)
Total 21 10 2 90(%) | 42.9 (%)

Table 8 Clinical rosults classified by pathogens

Organism No. of cases Excellent Good Poor Ef(f‘g/g)acy Rate Of(;:;dl"dtlon

- Pseudomonas. 15 6 7 2 87 73.3
' Klebsiella 2 1 1 100 50

Serratla 7 1 1 100 100

V[l‘((,d micctlon 2 1 1 100 50

 Total 20 9 9 2 90 70

b, 2. IR

PELMITIE BEME IS T 92.3% 3N MRS & FERIC, 80mg MHrER S5 6 i &
TREITH AN, 2 DFNFIT 38.5 % LZEDIEIITR  TICYH64.9 % OPHtE 211,

X<, TOEOHEUIFERIZOWTIE, R TH 5
D3, IEBIRFWODIE - IERIRE otz c) L b h
% S5, BEER 8 BITIXTT4NH 87.5 %, FHAPR
50. 0% LN SR U (Table 7),

R PNNTIZ AT D 15 4ilhs Pseudomonas aeruginosa
ZOANRIL87.0%, FICWHIHKIELT3.3% &
NI kEITH - 7o (Table 8),

O XITHIEIT DWTIE, 6 22 [ iz e
Dy rR Y LTOUGTIE 751 Hilid 80 41, 10.7 % i
il 5HORIEN 2B TEH, 205 b, HE8MN
HREIR 2.0%, THEIZE 2,0%, N 2.4%, MKE
0.7 %, ZORiIG, 782, WAL EMH3.6% Th-
26

FAEO M HIAEY] 21 flvic § GOT, GPT o L% X
TLUTHEBIA 1l D, kb 7 2 ARG T
H BN S, RO X S SEITEIE W TR EE U
TEMIUE, 133 GM & il URE ORI 2 W RF

BENICHTAERT E Bbh B,

)

e
LR

¥ 5

Y

HEGA 8 i Tobramyein 8 mg /1R 150> it
w‘"w D — 21 30 0T d b,
GIGHIE T b L1 pg/ml 2R8I,

&

iy 6.1 pg/ml G,

3. BLET

FRER I EE Pseudomonas aeruginosa, E. coli, Klebsiella,
Proteus 133 244D MIC 3 GM 0z & FRE T
», 1 ~28BLEH ST, iz Serratia 82 FRIT-INTIX
AFlD MIC 13 1.56 pg/ml ~ >100 pg/ml {24375 L,
12.5pg/ml~25pug/ml (T & — 2 2%, GM Oz &
BMUT1I~6HES> T,

4. PR kY

X1z Pseudomonas aeruginosa Zef#s
M IRIGBIEICER L, E5h 9,
Zh2 Hl, FEHE.5% Th-12,

¥ 72 Pseudomonas aeruginosa DFERYHEHIL 73.3% T
D1,

HUYER

21 Bl U,

12

& Uz 21 flo
HH 104, 1%

1§z GOT, GPT ®» L F» @A

g2 & X i
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LABORATORY AND CLINICAL STUDIES OF TOBRAMYCIN
FOR COMPLICATED URINARY TRACT INFECTIONS

Tosumiko Mita, SABURO TaNikAzE and Joji IsHicAMI
Department of Urology, Kobe University, School of Medicine

(Director: Prof. J. IsHicamr)

1. Serum level

The peak serum level in three healthy volunteers was 6.1 pg/ml at 30 minutes after an intramuscular
injection of tobramycin 80 mg, and the level was still 1.1 gg/ml at 6 hours.

2. Urinary excretion

The urinary excretion of tobramycin over 6 hours period was 64.9% on an average.

3. Antibacterial activity

The MIC of tobramycin against Pseudomonas aeruginosa, E. coli, Klebsiella, and Proteus was found to be
comparable with that of gentamicin or less comparable by 1 to 2 test tubes.

The MIC against 82 strains of Serratia ranged from 1.56 to 100 pxg/ml or more and the peak ranged
from 12.5 to 25 pg/ml which was less comparable with gentamicin by 1 to 6 test tubes.

4. Clinical trials

Tobramycin was administered to 21 patients with complicated urinary tract infections which were
caused by Pscudomonas aeruginosa. Nine cases responded remarkablly, 10 cases moderately, and 2 cases poorly.
The effective rate was 90.09%,.

5. Side effects

Of total 21 cases, the increase of GOT and GPT was observed in only one case.

Pscudomonas aeruginosa could be eradicated in 73.3%.



