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i, Nebramycin factor6 L iIh 30 TH 2, AHF jug/ml 2
1343 & e LT Gentamicin L AE0HBEHERL, »
TRERERE, MEARE, ABH, EA7FIYRERLE 12.5
EHLTH, RRENTEARTIVRBERT 0D o a s |an
N5, KAOHEA, KRB BEERE KO0 55
TRHEFE >R OTRET 3, g
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EBR Y5 & REAER 5 . s e[ o+
1. #idh . io. . 0 0
RESEEDEG T K VKB 188, KIBE7H, R 5o
B BRCon T, AA(EMERAEmEC L b, T 02
B B ¢ Tobramycin 33X ¥ Gentamicin ¢ MIC oal” ° ‘
2RFELI 01 02 01 08 16 31 63 125 25 ug/ml
#5ug Table 1 TR U Tz, a7 K U IRE 18 BE T, Tobramycin
Tobramycin (D MIC % 0.4~3.1 pg/ml D 5 LT XT O Staphylococcus aureus
&¥hic, Gentamicin TiZ 1.6 pg/ml iz Peak pidh b, o Escherichia coli

& Pseudomonas weruginosa

Table 1 Susceptibility of microorganisms to Tobramycin and Gentamicin (Plate dilution method)

MIC (ug/ml)
0.1 0.2 0.4 0.8 1.6 3.1 6.3 12.5 25

a) Staph. aureus 18 str.

Tobramycin ‘ 6 1 6 5

Gentamicin 1 2 2 4 7 2
b) E. coli 7 str.

Tobramycin 1 1 1 2 2

Gentamicin 1 4 1 1
¢) Pseudomonas 11 str.

Tobramycin 3 3 1 2 2

Gentamicin 1 1 2 2 4 1
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¥, Tobramycin Tii 3.1 pg/ml LI'F, Gentamicin
Tid 16 pg/ml LIFTdh o 10, R 11 BkD MIC i3,
Tobramycin T 0.4~6.3 pg/ml [T $XTHFIENI,
Gentamicin T (% 0.2~3.1 pg/ml [Z 1083 dH bH, 25
pg/ml 31 kBD -1z, T FAID B HBEKIC LT
Fig. 1 KRR T2, MAIZIZASOHENZRUTNS
P8, KEBE Tid Gentamicin H9 k<, BBE T
Tobramycin D X VEEMA BTz,
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a) {RRRBERESE

BOEHE & U THEEEE PCI-219 #% s 5 BERSAR 7°
1+ AZic L b, Tobramycin OWERHE LI, ZE
FitsHuzid, Antibiotic medium 5 (Difco) pH8.0 %
FERU, BiRic oW T, e bl Jv MM
6 7 v M pH 8.0 &8 buffer #iHiMK, pH8.0 R
buffer, pH 7.0 1% buffer 7z iz X ARFITOWTHR
HefFzotc. ZDMR% Fig. 2itBR LTz, MRIKIC
X DHIEHT RS REMNRAD bhiz, 2O, ZNZT
NOBRIKIT & - THEEEMG 2 ERGER U1,

Fig. 2 Standard curve of Tabramycin
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O0———0 Human serum
b’ Rat serum
o———e Rat liver

X pH 8.0 phosphate buffer
o———-=a pH 7.0

X

10p

1
1.6 6.3 25 100 ug/ml

b) 7 v FOKMRABE

R 150 g Bii% D Wistar Rl 5 » kg Tobramycin
% 50mg/kg fHEH, FRMICHROBEEIY, MG
B, B M BEOBERIEL, HRIE3CIEE
UT, ZOZBETRDIZ,

§45%8 %, Table2, Fig.3 [T/RUTz, MAAEER, 1/2
BT 113.3 pg/ml 2R, LSS 7 7 LERMS
WL 2RIz, MAEBKEZ0.57 B Th-72. B
BEMEZRL, »ORRT 5 BT, 4K T 56.0
pg/ml EENBETH T, M, BIZMmEC 5XT
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[Ed o 2D EREADH b, 4RETRMEL D $EH
HTH-1, FFZ b - & S BWELEL, 4 HHTIHE
[RAELITIC/E 5 12,

¢) t hMmAEES & ORAPEEER
BHEEREMEMSERBENI » 5 B 8 &g, Tobra-
mycin 60 mg 1 EIFAEH ORI AT X 08
ME TORPEEEERRE LI

#EEIX Table 3 [T/RULTZ, MAEER, H#581/2
[0S 2.6~7.2 pg/ml, 1 4.94 pg/ml TREWE 2R
UTzo 1 B[22 3.96 pg/ml, 2 BEfE 231 pg/ml, 4 K
[5:1.08 ug/ml Tdh - 72, 8 KX 5 FISEHT 0.28 pg/ml
Thoiz. RPEIR 8 K% CORET, 7Hlic>
WTHIEL, 32.3~78.6%, ¥¥54.5% Th-12,

Table 2 Tissue distribution of Tobramycin in rats
after 50 mg/kg intramuscular injection
ug/ml & g
¥ 1 2 4 hr.
Serum 113.3 63.0 18.5 1.7
Kidney 178.5 107.5 71.5 56.0
Liver - 6.4 3.1 1.15 trace
Lung 379 234 5.6 3.9
Spleen 20.0 10.0 8.5 6.5

Fig. 3 Tissue distribution of Tobramycin in rats
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3. EBPRRUK

REHYEYYE 15 $liz DT, Tobramycin DEEEKL)
RPWI Uz, SEHIE 2EBERER 3 6, 18EREMER 2
B, S2HEEERER 46, BHBEEER 16, UTL |
B, S[EXZAA 1B, BERER s 2 B, OREER 1 B
Th b, NBREFIDEFI2B~TTF T, BI3H, K126
Td -1, Tobramycin O 5R, HS5HER, FHE
OHIBIT X 572D T, #H—U72d Did72u, 1[8 40 mg
1H1E, 1[E40mg1 H2M@E, 1[E40mgl H3ME,
1E60mg 1 H2[E, 1E60mg 1 H4[E & OfHE
Thoiz, WEARZIS~10HETH -2, BEHBH
5E&i3 1,380 mg Tdh - 12, SHRO¥FER, MEENZ
By, BERSRE DI THRE LIS

A &% DIEFIT DN TOMEEIX, Table4 |[T/RUT, %
FEFIZ DN T ORI EIET 5. MIBEENHRICONT
ABHE, TTRHEER, REBYYE 11 Fld 8 Blic K
EVSRH SN, LIEEENS 2 B, MREE 1 HlTh
o1, FRRESRRYUEIXE @ T K v BREHS 1 BT, fthod 2
BUITEEREL R SN2 h - 12, DREAD 1 i, mmA
» BIREESHRHINTI, Ch SO E O EZ
%, Gentamicin D7 ¢+ 27 THIELIZE T A, +~1it
Thot, MEENNROHETI, WHEOMEEL
LoV I3HITH -T2, BRMRER LI LI 4D 145,
BEARED 1 BITh -T2, BRZIERTIX, ER 14,
1H, eHE26, EH1HITH T, EHHILO
RIERDIEFIT, FEELIZd DThH -1, MIEREOZIE
LERSIEIIIIE B, 1T —H %2 B 5o
2o Z DRI, HI0FITCIEEBREEROBETH S,

Al Cer A3 20.3 ml/min & SESEEIETASH b, @A
0> Tobramycin $5Ti3 HERMOMREM:S & b, I
HERYPWLIZADTH %, 202 1 H 40 mg 1 AR
U, 351 ~2 HOBREHRZIBWIZDTH 5, &R
Bl 217750, MABEREIEL, Z0fEHR% Table 5
WWIRUTZ, #IESeS5H, 2KFHET 1.8 pg/ml & B BE
BRI I Do 1205, 12K [ T 0.63 pg/ml, 24 B i ©
0.17 pg/ml & BIEMEF 2R UT2, 24 Kl % T D JRABE

© HERIX 35.84 % ThH 12, 48 BFET 0.02 pg/ml, 66 BF

CHIERAMEL TIC e -1z, 2[EH, 3EB®REH
LlrzE@@ 2R U2, ERI 2EMIZ 21512, R
HiREsl, BB HBELUICOT, 4EE, 5@EE
BRI G 2T -1, ZOBETRPMEIBEL
P, FBs & DERIEROEFERX L 2L, 9BMSE
oG TeHukUls, MABEOHKEY» 5AT, &EEN
BIshrotztoDL, B UICHREBEBOINIEho123 D
EBR B,

AR EAIKICI T % &R R WBC, RBC, 8-GOT,
S-GPT, Alk-P, BUN %z o1~ T, Table6 ic& &HT
MUz, KIS OREFITREIIAD SN sh - 12, Kl
REREPRUICSDIE, Table4 DRIEADEICE &
»iz, RBC MLz D24, BUN o R 24Hl,
Creatinine ®_H 1§, S-GOT.S-GPT o I-# 1T
BHolie WTNDHIY, ZREFNOEMER & DR
& T, Tobramycin OFIVER EMELBIZNEDTH
o1z BEIREL 9Bl ONT, BERIK CIT -1
D, VWITN A RERBDIED -1,

Table 3 Blood levels and urinary recoveries of Tobramycin in patients with normal renal function
after 60 mg intramuscular injection
Blood level (ug/ml) Urinary recovery
Ya 1 2 4 6 8 hr. 0-8 hrs (%)
A 7.2 4.0 22 0.56 0.16 56.1
B 5.5 4.7 3.1 1.6 0.58
C 5.2 3.5 2.2 0.73 0.13 54.4
D 33 3.5 1.9 1.0 0.24 65.8
E 5.2 5.0 3.0 1.8 32.3
F 4.5 4.2 1.7 1.5 0.21 46.5
G 6.0 4.2 2.6 0.62 0.33 78.6
H 2.6 2.6 1.8 0.85 0.34 48.0
"~ Mean 4.94 3.96 2.31 1.08 (0.29) 0.28 54.5
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Tobramycin {3 Aminoglycoside FRiC &9 AHiLEY
BEThaY, ZOREARY bvid, RBE, £HHE,
HissARE, W7 FoREEOLRE bz, &1
CRBECRUTTI SNV ERA2TRIRESEHTH
B TDT EIXEEFED Gentamicin (TRD THEILIZ b
DTH 5. ARIOHTEN %, FRBRET, HETKY

REH, KB, BRBEREZERONTHRHE 21T5 57205
WIS KWHEN 2R U, WU Gentamicin &3
IXTRA%ETH-1,

Tobramycin DFIKPIMEEL 2 HIET 38R, Er D%
HTFTOhE PRSI, EEAKHE pH8O D Db
&<, EHEHBIERO Tc D OMFIRIIMBE» > & &
{, pHB8.0 B buffer X pH7.0 D DX h AKXV
WA ZES12, TR HDT EX Y, AENI TV H ) FHF

Table 5 Blood levels of Tobramycin in case No. 10 with Ccr. 20.3 ml/min
B Date Time Hours after injection Blood level (ug/ml)
17/IV 6:00 p.m. Tobramycin 40 mgi.m.
8:00 p.m. 2 hrs. 1.8
18/1V 6:00 a.m. 12 hrs. 0.63
6:00 p.m. 24 hrs. 0.17
19/1V 6:00 a.m. 36 hrs. 0.06
6:00 p.m. 48 hrs. 0.02
20/1V 12:00 a.m. 66 hrs. -
12:00 a.m. Tobramycin - 40 mg i.m.
6:00 p.m. 6 hrs. 0.7
22/IV 3:30 p.m. 51% hrs. 0.11
5:00 p.m. Tobramycin 40 mgim.
23/1V 6:00 a.m. 13 hrs. 0.74
6:00 p.m. 25 hrs. 0.34
24/1V 2:00 p.m. 45 hrs. 0.085
2:00 p.m. Tobramycin 40 mgi.m.
25/1V 2:00 p.m. 24 hrs. 0.63
Table 6 Laboratory findings of 15 cases with Tobramycin treatment
ca S A B.W. WBC RBC (xlO‘) S-GOT S-GPT Alk-P BUN
s¢ ex 8¢ (kg) | before | after before | after before | after before | after before | after before | after
1. TS. | F 47 60 | 10200 8100 365 376 12 16 13 16 6 6 10 10
2. YL | F 73 47 7400 8200 383 363 17 16.5 15 10 8.3 1.3 11.7 10.2
3. MN.| F 63 55 8900 7400 394 411 22 20 11 14 7 6 15 10
4. YU | M 75 51 6300 | 12600 425 387 25 16 20 16 33 4.2 16.4 19
5. HK.| F 73 58 5700 5200 413 334 18 23 15 17 4.8 4.7 22.1 229
6. KS. | F 70 59 | 12400 6600 392 428 12 14 8 10 49 5 18 10
7. HY.| F 71 47 9900 7200 440 446 21 18 15 16 6 6 22 10
8. T.F. | F 42 56 | 10200 6100 405 439 14 12 14 6 4 3 22 18
9. KF. | F 72 60 4300 410 412 34 43 17 16 7.6 6.7 13.5 16.9
10: T.T. | F 46 47 4600 | 13400 396 287 15.5 8 7 10 4.8 52 56.6 87.6
11. KK.| F 28 53 3800 4300 356 348 21 20 12 9 6.7 6.7 17.2 19.2
12. US. | M 23 48 9600 3100 388 3717 39 36 12 26 3.3 4.0 20.9 7
13. HH. | M 59 9500 | 10600 390 491 44 30 49. 31 8.9 7.1 14.5 12.8
14. TS. | F 75 44 8900 7000 421 416 20 16 10 14 6 5 17 15
15. MX.| F 43 43 | 17800 | 22300 386 421 44 42 22 30 9.9 11.3 17.5 35.8
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TFTTEH I NI 2RETEEDEEL S,

7y FRAOTHBRBE 2A20, BEIEFIE>
MESH=E>SFTh o1, MBRBEEIL, HHEFHES
0.57 Ref &, LML WA T 2D LT, &, A
BCRERT AEATH -0, £72, HIXRRENCEN
BTHotzo THH DT X, 1D Aminoglycoside
RHEYMELE, BODTEULUTWAHRRATH 5,

b MTisl 3 APNEIMEI BISERIER < 8 floEEITD
VT, Tobramycin 60 mg | B #1:# OB R A1,
MmAEE, 1/265/MT 8 HEY 494 pg/ml & BFER
BERRU, UBEERLT, 4KET 1.08 pg/ml, 8
T 028 pug/ml ThHotz, RABEHRIZ SR TT,
7 BISE¥T 54.5 % Tdd - 12, Tobramycin DHLEHIIH>
AT, INLDMBRIBELEH2AHICTEIDEER
B0

15 IO RFHYERYUSEIC D\~ T, Tobramycin DEHHR
SR %A, BAERIKBE, 2EE, MREESET
bb, BRBEI o1, RESYED 11 5T, £
RAMEDOHEER 2 A1z, BRI 1 BI2ERANT, 3
TER, BYMThHo1o, MRIREIBRYE 3 Hlrh 1 Hliciril
BiC X 2 ERRER AT, M & b HREE 2R L
DREXRD 1 FlIRESTH 5172, 15 Bl 13 BIiT iEdF
IR D b, 12 FILERIICES, B TH -1, &K
i BHEEE TS H 56, D Aminoglycoside JRIEH]
LRABTERLZET S DTH %, BHEBEEKDOIES
T, Ccr %203 ml/min ThH-12DT, #5813 40 mg
I1BIEELT, 3oRBESHBRZ 1~2 BRSO THN
TAIZ, ZODMH, MAREE %K% Check Uiz, ZDI4
BHRIIIF LI E TR o 12, BAMINTRAPMEZ
MEUTL, BEENIFIDIsh,» 72, Retrospective
CIMAREE 2 A 5 &, BEEAIED NN, BHHEIX
Bpoll, INHDT ENEHBIT, BHEEETOERE

CEHZ AN BE, FHE-BLINTZEEHEDT,
Sasatu 5% D#H4 Uz Rapid method iz X b kI
FEE % Monitor LT, ZOHERSRR HRDTIFL
TEDPRETHA 5,

Tobramycin {FERFIHICIT 2BERRER R T3,

BUN, Creatinine ®® E &, RBC O¥4>, S-GOT,
S-GPT O LRZEZBDIZHDOVB D -T2d5, WIFhd

B L OBEE & b, Tobramycin DOEIVER & KiE
UBisroTce SIHEIRERBTUIZ S DTIE, 24
BRIED 512,

Tobramycin DFES, RNEIRE, HEHKRE: &ico
WTHRES 21772 5 72, T Aminoglycoside REEMHE &
UT, LRPHSHEARY v 2 ET A BRSERIL#E
A%,
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STUDIES ON TOBRAMYCIN

AxIRA Sarro, Kivorumr IsHikawa, Yasumicur Kato,
Masumr Tomizawa and IcHiRo NARAYAMA
The Second Department of Internal Medicine, School of Medicine, Hokkaido University

The MIC’s of tobramycin, using plate dilution method, against Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa were found to be similar to those of gentamicin.

Tissue concentrations in the rat after 50 mg per kg intramuscular injection were estimated. The con-
centration in the kidney was highest and in other tissues, the concentration was the following order of
serum, lung, spleen and liver.

Concentrations of the drug were determined in serum and urine of 8 patients with normal renal function
after single 60 mg intramuscular injection. The peak concentration in serum was 4.93 pg/ml (mean value)
after 1/2 hours and urinary recovery rate was 54.59, (mean value) in 8 hours.

Fifteen cases, including 11 of urinary tract infections, 3 of respiratory infections and one endocarditis,
were treated with 0.9 to 5.6 mg/kg/day of tobramycin for 5 to 10 days. Therapy with the drug resulted
.in cure on pathogens in 13 of 15 patients. Superinfection was occurred in one patient and persistence of
pathogen in one patient. As to the side effect of the drug, few cases of elevations of BUN, S-GOT and
S-GPT were noted, but it was questionable to consider whether related to the drug. No patient exhibited

significant change in audiogram after the treatment.



