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2, BRERACAESEROMNAL L DICHERKRHET
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I HMEARYT ML

HEREFORBERICT 3 TOB OHBEN2HRE L
1z, i3, Bacto-Peptone (Difco #4) 2.0ml T, 1
BEBEORZEEL, 37°C, 24 KL IcE®K (10°/
ml) %HV, ERXEERRYE (Agar plate dilution
method) iz} b Heart infusion agar (3Hf), pH 7.0
%{#f L, Typing apparatus itk b, 37°C, 18~20 i
RSO/ NREHEIERE MIC) 2RDIz, ZOMHK
2 TOB 3, GM, DKB LRI ARY FVERL,
Streptococcus 33 % OF Sarcina 2[R <, 75 ABEEICH
UTENIHBE N 2R U, VWoiE ) 5 sakEic
LT3, E. coli, K. pneumoniae, Aerobacter aerogenes,
Proteus vulgaris, Proteus morganii, Shigella sonnei, Pseu-
domonas aeruginosa TN U TEOWHE 2R U, &
3, E. coli JR 66/W 677 |3 Phosphotransferase FEAE
BT, BEMEHARIIOEL» 5053t b DTH
), Pseudomonas sp. PI-21 33Xk ¢F PI-67 |3, TOB jj
#, GM @i, 2500 TOB &, GM ik T,
A=54 « V)—HHRFDLXEINIKETHS
(Table 1),

I AMSBEORZHESH

B 2R 2 bV ERAROFET, & UTHARRRD
b DYMEBEITOWT, B (MIC) 2HIEL, ZO5
RB 2 A L1z,

1) BETFORE
ABPG, CER, CET, CEZ, GEX, TG, CP, SM, KM,
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Table 1  Antimicrobial spectrum (27 standard strains)
Bacteria MIC (ug/ml)
TOB GM DKB
1. Staph. aureus IC-1 0.1 0.1 0.1
2.  Staph. aureus  Terajima 0.1 0.1 0.2
3.  Staph. aureus  Smith 0.1 0.1 0.1
4.  Staph. aureus  ATCC 6538 0.4 0.4 0.8
5. Strept. faecalis 12.5 3.13 25
6. Strept Mg 12.5 0.8 12.5
7. Micrococcus lysodeikticus 1.56 0.1 3.13
8  Sarcinalutea  ATCC 9341 25 12.5 100
9..  Klebsiella pneumoniae PCI 602 0.8 0.8 1.56
10. . B. pumilus IFO 3813 0.1 0.2 0.1
11.  B. subtilis ATCC 6633 0.4 0.2 0.1
12.  B. cereus mycoides ATCC 9654 0.8 0.2 1.56
13.  Corynebacterium Nozi 0.1 0.1 0.1
14. E. coli K12 1.56 3.13 6.25
15. E. coli B 0.4 0.2 1.56
16. E. coli BMW 1.56 1.56 1.56
17. E. coli C14 1.56 1.56 1.56
18. E. coli NIHJ 0.8 0.8 1.56
19. E coli JC-2 3.13 1.56 3.13
20. E. coli JR 66/W 677 6.25 12.5 50
21.  Shigella sonnei 1 3.13 0.8 1.56
22, Aerobacter aerogenes 1AH 1102 0.8 0.8 3.13
23.  Proteus morganii No. 1001 3.13 1.56 6.25
24,  Proteus vulgaris ATCC 21100 6.25 12.5 12.5
25.  Pseudomonas aeruginosa NCTC 10490 0.8 6.25 3.13
26. Pseudomonas sp. PI-21 50 6.25 100
27.  Pseudomonas sp. P1-67 0.8 >100 1.56
GM, DKB, NA % Zz DRSS 7 % Hlt Uiz (Table 3) HigAse

2), 1.56 ug/ml LI Fic TOB & 54 ¥EA 52 8 (96 %) B3
AL THH, GM EFLILIDHERLICY,DKB &
DH#E T3, TOB MBENTRMTh - 12, MR
1XEBD R TchS, 12,5 pg/ml 6 XOF 50 pg/ml iTZ N
Fhl1#k2@BDIz, 12, 7TF VRECH U THEID
s, CER, CET :DH#E Tid, 1~ 2 BRSNS
BHIRBMTH -1,

2) KB

EE T F o IRE & FIREIIEH & LB U e, 54 BRep
£TH 125 pg/ml YT L, DKB LELl Uizsr
HRRUICH, GM LOHB TIX1 BB L 5 BT
dotr, HEHEHID S b T3, GM, TOB, DKB 3
AT Hs 100 pg/ml D EDTiEKR 2B D 2 o1
(Table 3),

CER, CET, CEZ, CEX, KM, GM, DKB ¢ 7z
B2y 76 % HBRE LTz, 6.25 pg/ml LI T GM %27
BETHHEIEINTHS DL, TOB 2 18# (67
%), DKB 226 ¥ (96 %) 97 Liz, DKB {3 12,5
pg/ml, TOB % 50 ug/ml LITFiICETOKMGHEIEIN,
REE T LTk, TOB &, GM, DKB X b4 35
B ThH -1z (Table 4),

4) R

ABPC, CER, FOM, TG, CP, SM, KM, KDM,
VSM, LVDM, GM, DKB, BB-K8, NM, CL, NA %
2D BRI LBRH L2, 205 5Th,
TOB, DKB, GM p3EHc BN IR EN 2R U, 3
KD H#E T2, TOB, DKB, GM DIFHICEZ M EN
THh, & it TOB j% 0.4 pg/ml LITIT 49 ke 13
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Table 2 Sensitivity distribution of Staph. aureus to Tobramycin in surgical field (54 strains)

MIC (ug/ml)

Drug

§0.05 0.1 02| 04 | 0.8 |1.56|3.12|6.25|12.5| 25 | 50 | 100 |>100
ABPC 2 3 1 7 8 5 1 2 4 21
CER 3 5 14 10 9 13
CET 1 1 35 14 1 2
CEZ 1 14 17 9 3 1
CEX 1 7 | 40 4 1 1
TC 1 20 1 1 1 2 1 27
Ccp 39 | 6 9
SM 21 6 5 1 21
KM 6 22 13 4 1 8
GM S |16 32 1
TOB 1 3 2 19 27 1 1
DKB 1 4 17 19 10 1 1 1
NA 2 1 51

Table 3  Sensitivity distribution of E. coli to Tobramycin in surgical field (54 strains)

MIC (ug/ml)

Drug

<0.05| 0.1 0.2 {04 | 0.8 [1.56|3.12]6.25|12.5| 25 50 | 100 | >100
ABPC 1 1 6 19 7 2 16
CER 1 30 6 1 1 14
CET 1 7 14 15 3 13
CEZ 5 9 ) 7 13 21 2 11
CEX 1 |17 16 6 13
TC 14 7 1 13
Cp 1 1 18 3 1 27
SM 2 11 3 3 3 3 29
KM 17 21 9 7
GM 8 19 20 4 2 1
TOB 5 10 9 14 16
DKB 5 10 11 23 4 1
CL 1 23 10 3 2 15
NA 3 30 15 6

B (27 %) ¥fL, GM, DKB & U TIEBET DA TOB 08 ug/ml, DKB 100 pg/ml O#2&D 12
BN 2R LT (Table 5), Cross resistance {22 (Fig. 3),

\WTid, TOB & GM :QM#tTit, TOB X GM } Il Tobramycin ORZ, itk

b1 BBEENIRB T - 1o, $1o, BT 2 #RiT >

NATIL, FHID Cross resistance 2Zp 1z (Fig. 2), 1) EREdhig

TOB ¢ DKB OH#TIX, iFlD Cross resistance %» TOB (p Standard curve YERICHTz Y, B. subtilis
B, HEMEE2HRICOWTI AR TH -1, 18k ATCC 6633 pk2H7ER & 5, Single layer cup met-
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Table 4  Sensitivity distribution of Klebsiella to Tobramycin in surgical field (27 strains)
MIC (ug/ml)
Drug T
<0.05| 0.1 | 0.2 | 0.4 | 0.8 |1.5A|3.12 | 6.25 |12.5 | 25 | 50 | 100 >100

CER 1 7 11
CET 1 3 15
CEZ 2 1 1 7 14
CEX 1 5 21
KM 18 | 1 1 7
GM 11 13 2 1
TOB 11 5 2 |7 2
DKB 16 9 1 1 1

Table 5 Sensitivity distribution of Pseudomonas aeruginosa to Tobramycin in surgical fields (49 strains)

MIC (ug/ml)

Drug <o1] 02 | 04 | 08 ] 1.56]313]625]125] 25 | 50 | 100 | >100
ABPC 49
PVPC 49
AMPC 49
CER 49
CET 49
CEP 49
CEZ 49
CEG 49
CEX 49
CED 1 1 47
FOM 1 5 40
TC 1 1 24 17
Ccp 1 3 45
SM 1 1 6 11 3 27
KM 2 11 23 13
AKM 1 1 1 10 12 18 6
RSM 1 48
LVDM 2 2110 25 5 1 4
GM 1 1 10 13 17 5 2
DKB 2 18 22 1 1 1 1 1 2
TOB 2 11 11 18 3 2 1 1
BB-K8 2 1 9 19 | 11 1 2 1 3
NM 1 6 4 5 15 13 S
CL 15 24 1 1 1
NA 1 1 47
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Fig. 2 Cross resistance between Tobramycin
and Gentamicin against Pseudomonas
aeruginosa (49 strains)
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Fig. 3 Cross resistance between Tobramycin
and DKB against Pseudomonas aeruginosa
(49 strains)
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Fig. 4 Standard curve of Tobramycin
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REREARA 9 % % 3 B¥icyld, TOB 2 Z2hZh 50 mg,

12.5
6.257
3.13-
1.567
0. 8-
0.4~
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0.1+

DKB

0.1 0.2 0.4 0.8 1.56 3.13 6.25 12,5 25 50 100 2-100

TOB

pg/ml

hod® [T THIFE LT, F5iid Streptomycin assay agar
(Difco #Y) %»f 7z, P.BS. standard curve |3 pH
kb, pH 700 W ¥ETH B I3EHEEMRAES,

Moni-trol serum standard curve {3 pH 8.0 (> P.B.S.

LELOMBMERLUIZ, UTchdi>T, MEHBREDOHE

iZiZ Moni-trol serum %,
P.BS. pH7.0 2f 7z (Fig.4),

FICR o D B E T

100 mg, 200 mg 2L, 1/4, 1/2, 1, 2, 4, 6
FR%OMAME, SIUCRPBERZNELUIL. JIES
B3, bARoFHmick bR L, BEREOD BRI,
10%E/ml OBEWD 1 %EE % 10 ml &3 % Single
seed layer cup method 12X 572, F12, RAEEHIE
L, REROERIIE pH7.0 P.BS. 2V,
50 mg HWEEF | BEIRA 3 & TOB 50 mg ki
DI g ORI, BE% 15 T 3.9 pg/ml, 30

BEBLIFIBHRTE—2 &2 b,

Sty 45 pg/ml R

U, 20T 28ug/ml Lizh, 6T 0.4 ug/ml
Td -1z (Table 6, Fig.5),

50 mg B SEFDRFMBEIC OV T,

#E# 30 T

-y Lish, Y2392 ug/ml 2RL, REOKEEE

LhicmERBL L,

1KY T 234 pg/ml, 2 E5RT
81.7 pug/ml, 4 R 68.7 ug/ml, 6 B TH 75 35 26.9

Table 6  Serum levels of Tobramycin after administration of 50 mg .M.
" B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method
Case (dose:mg/kg) 1/4 1/2 1 2 4 6 hrs.

Y.W. (0.7 mg/kg) 5.3 5.6 2.7 1.3 0.6 0.1 pg/ml
LS. (0.8 mg/kg) 3.6 4.5 4.8 3.4 0.8. 0.3 ug/ml
H.K. (0.6 mg/kg) 2.9 3.3 6.0 3.8 0.7 0.7 ug/ml
Average (0.7 mg/kg) 3.9 4.5 4.5 2.8 0.7 0.4 ug/ml
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Fig. 5 Serum levels of Tobramycin after
administration of 50 mg LM.

Mg/ml
104

pg/ml %7RU, 6 REEDRAEINRISFE 65.4 % T

-1z (Table 7, Fig.6),
100 mg #¢5#F : TOB 100 mg FHERDIMAREL I,

B E# 15 01 5.1 pg/ml 27R1U, 30 2T 8.3 pg/

(3 Hrs.

Fig. 6 Urinary excretion of Tobramycin after
administration of 50 mg LM.

H1g/ml o %
1000 100
Recovery
65.4

-=

500-

(IS Hrs.

ml Q¥—2% &igh, 18T 8.1 pg/ml, 25T 6.3
pg/ml, 4 Y C 3.1 pg/ml, 6 Ff T13 F15 0.9 pg/ml
Td -1z (Table 8, Fig. 7), RABEICONTIE, #E5
B30 —r Lz, g 997 pg/ml BRL, 1K
G 355 pg/ml, 2 B3RIC 289 pg/ml, 4 B5FST 160 pg/

Table 7 Urinary excretion‘of Tobramycin after administration of 50 mg I.M.
B. subtilis- ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method
Case
1/4 1/2 1 2 4 6 hrs. Recovery
(dose:mg/kg)
. 4 86 1.2 1
YW, 18.5 133 340 1 ug/m 30.0 mg
(0.7 mg/kg) 90 35 40 112 280 165 ml (60.0 %)
-1 melke 1.7 4.6 13.6 9.6 0.3 0.2 mg o
33 285 82 73 80 50 pug/ml
© ;‘S' ke 145 20 48 60 120 80 ml (zig ;‘)g
-0 ME/KE 4.8 5.7 4.0 4.4 9.6 4.0 mg s
: 2 8 2 30 1
HE. 46 300 80 6 125 ug/m 35.6 mg
(0.6 mg/ke) 38 13 20 54 125 140 ml a12%)
o melke 1.8 3.9 5.6 4.6 15.6 4.1 mg :
Average 32.5 239.2 234 81.7 68.7 26.9 ug/ml 32.7 mg
(0.7 mg/kg) 2.8 4.7 7.7 6.2 8.5 2.8 mg (65.4 %)
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- Table 8 Serum levels of Tobramycin after administration of 100 mg I.M.
B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method
Case (dose:mg/kg) 1/4 1/2 1 2 4 6 hrs.
Y.L (1.8 mg/kg) 5.0 6.0 6.4 5.0 2.8 1.5 pg/ml
H.K. (1.1 mg/kg) 4.4 9.5 9.5 8.4 2.3 0.3 ug/ml
LN. (1.3 mg/kg) 6.0 . 9.5 8.4 5.7 4.1 1.0 pg/ml
Average (1.4 mg/kg) 5.1 8.3 8.1 ‘6.3 3.1 0.9 ug/ml

Fig. 7 Serum levels of Tobramycin after
administration of 100 mg LM,

Hg/ml
10
I~
L
5‘
T T T T 1
%1 2 4 6 Hrs.

ml, 6 B§f T § 2245 53 pg/ml %R, 6REEED R
BN I3 56.0 % Td - 7 (Table 9, Fig. 8),

200 mg F 58 © TOB 200 mg hr:tk Dbl 2,
#5415 512 11.3 pg/ml, 30 4G 115 pg/ml %55
U, 1Rfice—2&izh, 152 pg/ml %R UTz, DIk
2 1M T 9.0 pg/ml, 4 B§E T 3.2 ug/ml, 6 B3R T §
¥ 3.1 pug/ml L ERNBE %R U7z (Table 10, Fig.9),

RABEICONTIE, #5#%303ICE—~2 &izh,
£ 605 pg/ml %7RU, 1T 423 pg/ml, 2RET
625 pug/ml, 4 F#[HC 240 pg/ml, 6 BSRITH 7235 78 png/
ml 2R U, 6RREDRAEINEKIZFEE 57.5% Tdh -
1z (Table 11, Fig. 10),

IV %A RE
Sprague-Dawley 3k, #, RS » b, £#4~58

Fig. 8 Urinary excretion of Tobramycin after
administration of 100 mg LM.

Hg/ml %
2000 -100
1500

Recovery

56.0

1000 50

500

T T T T T

¥1 2 4 6 Hrs.

4, #HE 180~2008 %2 fvy, 3PLIFE LT, TOB %
20 mg/kg FHEL, ZOMBABITHEZHRE Uiz, TOB
BE5#%, 304, 18, 285R, 4R %006 BRI
WisH, WimUictk, HMBEAHL, LEAEK TSR
%, 3~5f&&oD pH80 @ P.BS. 2MATH € v
AXL, BUK, ZOLERHERKE LT, OABELE
AR H®BICE YRR LI, 12120, EBEENET 3
H #C, Thin single seed layer cup method % Fii>
2o ZORR, MERBESRIFEL, DVT, B,
FiBOIETH b, MO BELSHBSBTLRD I
(Table 12, Fig. 11),

7 v FORPBEICONTIE, BERPIME & AR
¥R T, GM, DKB &l L1z, TOB, GM &5k
" DKB & T, BE#30005 1 KEKE~ 205
b, WwWINh 1,500 pg/ml DWEICE L, BERIDORE &
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Table 9 Urinary excretion of Tobramycin after administration of AIOO‘mg ILM.
B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method
Case 1/4 1/2 1 2 4 6 hrs Recover
(dose:mg/kg) 0 his. y
41 14 4 1
YL 360 S S 68 6 26 ug/m 43.5 mg
(1.8 mg/kg) 50 20 60 70 60 40 ml 43.5 %)
O me/ke 18.0 8.3 8.7 4.7 2.8 1.0 mg =
100 625 500 480 266 37 ug/ml
K. 4.
a :[ K e 36 8 20 46 80 74 ml (24 ; ;"f
L merke 3.6 5.0 10.0 22.1 213 2.7 mg e
1
LN. 12 1950 420 320 68 96 ug/ml 59.8 mg
(1.3 ma/ke) 66 8 18 44 80 86 ml (59.8 %)
3 MB/KE 0.8 15.6 7.6 14.1 13.4 8.3 mg o
Average 157 997 355 289 160 53 ug/ml 56.0 mg
(1.4 mg/kg) 7.5 9.6 8.8 13.6 12.5 4.0 mg (56.0 %)
Table 10 Serum levels of Tobramycin after administration of 200 mg .M.
B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method
Case (dose:mg/kg) 1/4 1/2 1 2 4 6 hrs.
H.K. (2.2 mg/kg) 18.0 13.0 12.5 1.5 3.0 3.0 ug/ml
1.S. (3.2 mg/kg) 10.0 15.0 13.0 13.0 3.0 3.5 ug/ml
TK. (3.4 mg/kg) 5.8 6.4 20.0 6.4 3.6 2.9 ug/ml
Average (2.9 mg/kg) 11.3 11.5 15.2 9.0 3.2 C 30 pg/ml

EHIEBAHL, 6RE% ITIE 150 pg/ml FEED WA %
RU7Tz (Table 13, Fig.12),

3 v b OIEHABFICONTIE, HENEE - ERT
BT, GM, DKB & #iRaEt Uiz, MHHHEEEUCEY
UTi3, 5 v bDOKRIEEIC Canulation 2HEfTL, RHH
DOHBR2RIERAL THH, EHOBERLTIE-1,

EHABTELTIE, GM OBAVHRIEL, 2
W TOB, DKB DIEFTH -1, #5 6 Kk,
W OZER] b HEtt 3, EHHROBITEEL, HED
iy (Table 14, Fig.13),

V £ AR S

TOB DAENRB 2R 2120, HEse~ T
57 4 —%2#fEfFL, Bioautogram ik AHEE M D
& Ninhydrin Tk 2 REBHRECL Y, RHRBR2L

Tix-oTz, Bifkid TOB BEHDARZ AWz, BEER
i, 72—V KR :Kk=6:4:1:3
DFR% AV, X FAiL, Eastmann Chromatogram 6061
BERUIL, 1o, BEEE LT, B subtilis ATCC
6633 Bk % (] L1z, Ninhydrin |3, Merck #:$§ Nin-
hydrin spray % U1z, 2O8E, AR3BEE b
iz, RE{HO.1 DEALIT, Bioautogram I3 ONFEtarkic
T#%, Standard @ TOB &Jd—@ Rf {§%783 Spot
ZAAAL, HERTREINIC LS HIN3 e
R Ty (Fig 14, 15),

VI BB K R O#K

NFRER 23 flic, TOB % i/ Ui, HRARBIAR
13, WK O B, AU (AN X O'EEk
MY 50, BEREPIMRES 4 5, D RERRRYYSE 3 B
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Fig. 9 Serum levels of Tobramycin after Fig. 10 Urinary excretion of Tobramycin after
administration of 200 mg LM. administration of 200 mg LM.
pg/ml pmg/ml %
20 1 2000 100
154 1 1500
L T Recovery
5.5
p -
1000- 50
104
L j
- 500+
5.
T
6 Hrs.

6 Hrs.

N

[N
-
o
'S

B 144, kIR TH-Tz, HARCOVTIE, 1
B ORUNLSE 2 BIDEL 28 R TH 5, WINOKEA L,  EFAR 40mg 23114, 50mg » 74, 55mg 1
Pseudomonas %Wl & Uiz, &5 AEAMISEBPETH  Hl, 60mg 314l 80mg 314, 100mg H52HIThH
b, NFURYMAEE LTI EEE» Y TH S, B o1z, 1 BEARIL 40mg~320mg FTTHA, 85
BESEZ, 9T D5 67 FLBRAHLTV A, HAITE, A2 B»HBE 18 HTh -0, HEHREIL 240 mg

Table 11  Urinary excretion of Tobramycin after administration of 200 mg LM.
B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Cylinder plate method

Case
4 1/2 1 2 4 ) R
(dose: mg/ke) 1/ / 6 hrs. ecovery
140 750 | 400 125 220 75 ug/ml
HK. ug/m 146.8 mg
(2.2 mofke 55 16 98 300 180 144 ml 34 %
- MEIke 7.7 12.0 39.2 37.5 39.6 10.8 mg e
41 625 75 0 40 pg/ml |
LS. 128 18 526 623 330 192 ﬁﬁ/m 112.4 mg
3.2 mg/k 2
(3.2 mg/ke) 5.3 11.3 15.0 32.5 40.6 7.7 mg (56.2 %)
4
-~ 230 440 295 1100 210 120 ug/ml 85.8 me
(34 mafke) 21 14 39 33 100 50 ml @€29%
- mere 4.8 6.2 11.5 36.3 21.0 60mg | 7
Average 137 605 423 625 240 78 ug/ml 115.0 mg
(2.9 mg/ke) 5.9 9.8 21.9 35.4 337 8.2 mg (57.5 %)
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Tissue concentrations of Tobramycin
after administration of 20 mg/kg LM.
to rats

Table 12

B. subtilis ATCC 6633
Streptomycin assay agar 5 ml

Cylinder plate method

3 SD rats
Tissue | 1/2 1 2 4 6 hours
Brain 0.1| 0.5 0.1 trc. | trc.ug/g

Heart 27 28] 09 04 01 »
Liver tre.| 0.1 | trc. | trc. | trc. »
Kidney | 16.2 | 37.5 {26.3 [21.0 |17.4 »
Lung 105233 | 44| 45| 38
Spleen | 4.7]106| 52| 0.5| 1.2 »
Muscle 05| 11| 05| 02| 04 »
Serum | 62.0 [ 42.6 |29.0 {12.0 | 0.15 ug/ml

Fig. 11 Tissue concentrations of Tobramycin after
administration of 20 mg/kg LM. to rats

03 SD rats as a group

o Assay : cylinder plate method (5 ml
single seed layer) with B. subtilis as
a test organism

Hg/ml
&g
90+
80
704
60 O0——o0 Serum
o——e Kidney
504 X——X Lung
O-~—0 Spleen
40-| e———e Heart

T T T
¥ 1 2 4

»oRE 3.240mg FTTh -1z, MEROHER,
BEOHRH T EBCR-TY, BREOERI,
Pseudomonas 310 §ill, Cloaca 32 5], E. coli %31,
Proteus rettgerella H31HITH H, BEBEE T3,

Table 13 Urinary excretions of Tobramycin,
Gentamicin and DKB after administration
of 20 mg/kg LM. to rats

B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Paper disc method

3 SD rats

Drug 1/2 1 2 4 6 hrs.
TOB | 16271207552 | 212| 182 pg/ml
GM | 1225[1517|402 | 170 | 168 »
DKB | 1357 1263|503 | 292 | 148 =

Fig. 12 Urinary excretions of Tobramycin,
Gentamicin and DKB after admin-
istration of 20 mg/kg LM. to rats

Average of 3 SD rats

pg/ml
2000 B b

TOB GM DKB
15004 - 1 1

1000

. . : i T NI SRS |
31 2 4 6 ¥1 2 4 6 %1 2 4 6
Hrs. Hrs. Hrs.

Table 14 Biliary excretions of Tobramycin,
Gentamicin and DKB after administration
of 20 mg/kg .M. to rats
B. subtilis ATCC 6633
Streptomycin assay agar 10 ml
Paper disc method

3 SD rats
Drug 1/2 | 1 2 4 6 hrs.
TOB 54.7 | 59.5 |46.0 | 24.3 | 9.1 ug/ml
GM 75.3 [ 81.3 [45.3]17.2|52 n
DKB 46.7 | 37.5 |19.5| 19| — »

E. coli<Cloaca $31#l|, Klebsiella+Citrobacter }31 fi,
Pseudomonas- E. coli 31 f§l, Pseudomonas+Cloaca 5 1
#ll, PseudomonaseKlebsiella 31 BITdH - 12, Z D&
£, 236F, 13EIYELR, 10 FIVBEDTHY, HEHEK
57 % Td -1z (Table 15, 16)
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Fig. 13 Biliary excretions of Tobramycin, Gen-
tamicin and DKB after administration
of 20 mg/kg LM. to rats

Average of 3 SD rats
Hg/ml
150 1 -
TOB GM DKB

100~

Fig. 14 Bioautograms of human urine after
administration of Tobramycin
: n-BuCH : Pyridine : AcOH :
H,0=6:4:1:3
Adsorbent : Eastmann chromagram 6061
Test org. : B. subtilis ATCC 6633

Solvent

Front
Origin O O D O
TOB  Human Human  Human
. urine urine urine
1 2 3

BIEF 2 FHCRN U TA 5 &, A—ERMTD, TOB
BRI ARG, 4EFICONTEDHRERSB L
EERY 14 DRIRE+IRBYAHRIT SR LI BIRA D
fEFITid, TOB 40mg Y HE (1.3 mg/kg) D2 H
MOHEICE b, BERGEVA SN, 0mg 1 H3MHE
D5 (2.0mg/kg) D 16 HEDOHE 1Tk b BEKER
DYER A 12,

fER] 18 DEE - BESIHMRIT RATRLE BEFLI
BRERDIEF TIZ, TOB 40mg 1 H1[E, 1 HEMEX
U 40mg 1 H2[E, 3HBOHSE (0.8~1.5mg/kg)
kb, BREROWE ALY, 40mg 1H3ME
(2.2mg/kg) 5 AEOEEICE Y, WAy LB ERNT

Fig. 15 TLC of human urine after administration
of Tobramycin

Solvent : n-BuOH : Pyridine : AcOH :
H,0=6:4:1:3

Spray : Ninhydrin
Front
Origin 0 A /\> 6
TOB Human Human Human
Urine Urine Urine
1 2 3
b5

fER 19 DEBROBRMIC b REXHEAR Db 52
HEEERDESTIE, 40mg 1 H2H (2.2 mg/kg)
4HE O BE X YHEFBLSNT, 0mg 1H3E
(3.3 mg/kg) 13 HDOWSITL HBEREROWE 2 A
120 -

FEB 20 DHUMAE (WESEAIMERERTE) OEFI T,
50mg 1 H3[ME (3.5mg/kg) 1 AHEH, BREERR
By, 1IXbic2HE Xb 80mg 1 H4E (7.2
mg/kg) ITHE L, 4 ARES UICHHR¥ES hish
2726

COX D CHSR EHSEBPIC X HEDR2RHT
3&, 2.0~3.0mg/kg 1 H 2 EHEEIICESEN DS
{, 1H3EHEH DII>BEHRGEL, BEFK,
3.0~4.0mg/kg WERTYH, 2EKZSL Y S, 3EH
EBOCHEYERDBE L Abhic (Table 17),

¥7z, TOB #E5# X bRmMCmA B 2w Lg
IZAEFITONT, BESEH, BRED MIC & pEEHE
Db LiTHRHTHLE

FEBI 3 DILFEAT R ORIMETIT S 5 AIBSHIZ, 50 mg
1 H3[E (2.8 mg/kg), 11 HRERICE 2 HIEH T,
ERED TOB wxid 5 MIC 3 1.56 pg/ml Th b,
TOB PEHEROMABE I — 2% 6.0 pg/ml
Thh, FH’s TOB OBMYPAINDOBITIHELLNS,

SEG 5 DHRFELIFRE ORBEE I & 2 BB S OEF|
Ti, 50mg 1 H3[E (2.9mg/kg) 8 HEADFEHICL
b, ERRIBROWE % » I HREF T, TOB Txid 5
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None

None

None

None

Poor
Poor

Good

Poor

Good

1
4

13

11

50mgx 3

(3.5 mg/kg)

{
80mgx 4
(7.2 mg/kg)

40mgx1
(1.8 mg/kg)

40 mgx 2
(2.3 mg/kg)

50mgx3
(2.8 mg/kg)

1.

0.8

0.8
0.8

Cloaca

Pseudomonas

Pseudomonas

Pseudomonas
Cloaca

Sepsis (reticulum cell
sarcoma of pharynx)

Wound infection after burn

Ileocaecal abscess after

appendectomy

Acute urinary tract infection

(pelvic fracture, vesical &

urethral rupture)

43 kg

22 kg

35 ko

54 kg

M

F

F

M

33

9

13

32

U.N.

S.U.

.20 | K.Y.

21

22 | KT.

23

Table 16 Clinical response of Tobramycin by disease

Response
Good Poor

Disease Case

Post-operative

peritonitis ? 6 3

Wound infection (after
operation and burn)

Intra-abdominal abscess 4 1 3
Sepsis 2 0 2

Urinary tract infection
(complex)

Total 23 13 10

MIC 3 0.8 ug/ml TdhHbhH, TOB 50 mg FIEIEYEED
MABED € — 21349 10 pg/m]l L ENEE 2R UICE
BITdH B,

FEB 7 OB EER B ORMEE T X 2 AIBHHITIZ, 40
mg 1H3MH (2.8mg/kg) 8 REDEMICL Y, HE
FERDWED A 5 NIz h> - T ESERI T, TOB iTx$
% MIC % 04 pg/ml X IFE2H:THH, TOB 40 mg
AR SR DM EED ©— 21349 6.0 ug/ml 2REL,
FERE KT A BE BRI, FEEREI VX
I ISR BRIE T O YusiE (Nosocomial infection) (D
IZOPEEITH 12,

SEB 20 D Cloaca 1T & % B FEDERICONTIE, T
TREtak UTcds, #0El, TOB 50 mg #¥5RED M &
DE—~2it 20 pg/ml THYH, BHEY 80mg 1 H4
B SITHEBR LD, BEITH - 1ERTH 295, BRA
DIEBR LTz Sepsis 2L iz, AHISER Th - 12C
& X b, Sepsis D& 3 I E LA SR DEEDINE IS BE
Bt LT3, BE5&, 5, &30 RBEEEE
PHREBCERCAN A BENH B (Fig. 16),

i@ % A

BItERcBIL T3, TOB ifRI#D GOT 12 fEf,
GPT 13 fEfl 2R LIz €5, GOT 2 Tid, 1
plic GOT O ERYA5NIZHs, EHEMOHEHD EH
Thbh, AHNTX 28D AV IIEBERDIZD ¥
EDRETDH S, ZDMOARFEHRER LAY HIBLE
BREERTH b, TOB ¥ 5fic, 9 Tic GOT,
GPT QLERFIMBE TN TV B, FFK X HHKic
GOT, GPT QL&, & AVFFEREDEILEZR LICE
BlLIRED iz -1, ¥z, TOB HEHFI#%D BUN
% TIEFITOWTHRE LS, fEHI1i1c BUN DEE
DOERZPRBD IS, L XEERZBD 2T,
MR T2RELRDILEMIX1F S 5502
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Table 17 Clinical response of Tobramycin by daily dosage
Response
Dose/day Case Good Poor
(x 3/day) (x 2/day) (x 3/day) (x 2/day)

4.0 mg/kg ~ 2 1 0 0 1
3.0 mg/kg ~4.0 mg/kg 7 6 0 0 1
2.0 mg/kg ~ 3.0 mg/kg 14 7 0 3 4

Total 23 14 0 3 6

Fig. 16 Clinical response of Tobramycin in
relation to MIC, dosage and blood level

Case No.3 M.K. 4lyrs. F 53 kg Post-operative wound infection
(breast cancer)

*Organism . Pseudomonas (TOB :1.56 ug/ml)

* Dose/ day : 50 mgx3 pg/ml Serum level
10

* Response : good

%1 2 4 6
Hrs.

Case No.5 K. Y. 49yrs. F 51l kg 1l 1 ab itis

due to appendi

* Organism . Pseudomonas (TOB : 0.8 pg/ml)
*Dose/ day : 50 mgx3 HMg/ml Serum level

A

1 2 4 6

* Response © good

) Hrs,
Case No.7 M. Y. 31 yrs. M 43 kg Wound infection at gastrostomy
*()rgnnis‘m : Pseudomonas (TOB : 0.4 ug/ml)

*Dose/ day : 40 mgX3 ug/ml
10

Serum level

* Response © poor

Ypo1 2 1 6
Hrs,
Case No.20 K. Y. 33 yrs. M 43 kg Sepsis
* Organism : Cloaca Hg/ml Serum level
50 mg i.m.
* Dose/ day I 50 mgx3 2r
80 mgx4
* Response © poor L , *
12 4 6
Hrs.

-1z (Fig. 17, 18, 19),

E E S

TOB ¥ 2R~ b vid, GM, DKB [ELILTHE
b, BRIGAIEELTS, GM k¥ DKB & DH#
DRI & 72 5, ABHRBEED S EkICT 3 5 Bzt o
FCNNTIE, TR UBREICWHLTIE, TOB 3 GM
LRAZSDORBZRL, DKB 32F X B DL %, K
BT LTS, 7K OREEEARSEETH T2, Hi
RIBE TN LT3, GM 3 4 E#h, TOB, DKB DI

Fig. 17 Effect of Tobramycin on GOT

>1 »3(\/35
L GOT 172
150 -
(Case No. 8)
100 -
50 -

i

1 |
During After

Before

Thotz, BMEEICR LTI, TOB R EH, D
T DKB, GM OJHETH H, hdo i3, Tobra-
mycin ¥R Y Y AT 5 ZELIHORM E BT
%, ZDHOBEEICKT 2 2EBHOBM T, &K
Proteus group, Enterobacter, Serratia Z32IWVTIE, W
Thd GM 25 @h, TOB & DKB 12i2iZA%ED
BRTH->120, b 3FEANE, WECkY, ZORK
2 x — B HDERIA LN SDS, TOB, DKB 3
H—HTdh 5H5, GM (%3 2D Component’® J hig
AMETH 5 M2 EZRCANDDEDH B,

B, PEfCEE LT, TOBD 50 mg, 100 mg, 200
mg DOFERED T, Dose response 230, GM,
DKB » QT bBHCER RISV,
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Fig. 18 Effect of Tobramycin on GPT

510
280
= GPT
1 \
100
50~ é Z é
| 1 |
Before During After

Fig. 19 Effect of Tobramycin on BUN

0 BUN

B /No.l)

I 1 !
Before During After

20

BENBECONTE, SD R7 v M RAVIURET
i3, TOB i3, B, MOETHELINHLTED, ©
-i¥5, GM, DKB pzhiz, % M, MMOETH

b, TORCELTESBRBRE LIV, 12, 9 MC
Bl 5 R X P RAD 817 1eonwTix, TOB,
GM, DKB r itizE AL ABEOREI THY, &I
FFRPBEINT E AL Trace IGRVIRBIZH LT, H
HAOBITVRIFZC EDVER INDH, ERFEOHEHA
D PEERRYUED BRERFORED FR 2 & LRk %
», SHOMER LS,

RFTEHLTIE, RXOBER o~ btk s ERT
i, ErfRBansc eind, HMans, HEER
LT, —MIicERMETIE, GM, DKB &
i3, —H 80mg BETHADILH LT, BRKTIE, GM
LT TH AP, 1mg/kg~1.7mg/kg, RIS &
DOEAYB—BITD HD, Fr b COFREEION
TEIRRE 217750, #E5REBSEBPUCE KRR
DR I E T B, 2.0~3.0mg/kg BB I 3.0
~4.0 mg/kg FEE OVFUT BT, 1 H2 EH
58X ) 3 ERSERCHMEFNDS L AbNI, LDL
L, COBORHKOEKRHE ST R1THIch, {LEH#
BHRO—2O\EE L VAL 5, BWEAEL T,
TOB f#H 23 EEFIFR D% 1 Flic, GOT QLR LBED
BUN o LR %D 1z, AFIOHEERE TIX, GM i<
LT, Bk, ERFEESORNCEBREINT
BYH, GM ITHE LT, 76RO GM DAL h il
BUTHREAIAEEZALONS,

& B

Tobramycin (TOB) 1[Z-DUVTERB I X OHIR IR
W2, 2X¥0L 5 2w E15,

1) JEARS by

Streptococcus, Sarcina %Fx<{ 75 AGHHE, BLOS
5 LRI UTENICHEE I 2R U,

2) WRHSRE OB

W TR URE, KBHE, MAREH, REEFCHL
TENIHEIZRL, & TRBECELTIE GM,
DKB X hENIZRBETH -1,

3) AR TRRE 35 X OVIRA IERRE

Moni-trol [fij#% Standard &3 % Cup HEORET
1%, 50mg WERETII, 30T —2&2h, FH45
ug/ml 27X, 100 mg HEHFTIE, AR 8.3 pg/ml,
200 mg WERTII, ¥ER1IBHcE—-2Egh, 15.2
pg/ml %7K U, Dose response % jR3 K Th -1z,
RN TIE, 50 mg, 100 mg, 200 mg &L
LIS 30T~ sH D, ZhZh 239.2 pg/ml,
997 pg/ml, 605 pg/ml Tdh -1z, F1c 6 REEHEDRAE
IN#I, ZNFN65.4%, 56.0 %K 57.5%Th-
126
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4) BEBE

SD %7 v b 31 BORMTIZ, 20 mg/kg FHrER:
DORERNREL, E B M B D, BEOIECE
{, BF, T3 Trace Thoiz,

5) HEERARH

TOB #5HDARITOWTEKRRS 2 B3 Ui,
HE o<+ 57 14—tk b, Ninhydrin Tk 3%
i L OF Bioautogram %fEBY L THE LTohs, /AN
TR IN DT EDHIBAL T,

6) FRPR{E A AR

MNFHRBRYYE 23 HICER U,
T, BEEIXST %TH-12,

REREREEH &0 BEK T, 1H2ERSE X
b, SERESEDIIS BENIIEETH -1, BIfERIC
BgL Ti, GOT, GPT, BUN B Uiy LB T-HIE T
i3, GOT k&R % 14lic, BUN O@EDLE% 1 4]
KATZEATIE, RS 9% BIfEA 3@D s hisdh-
126

BR 136, MR 1041
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STUDIES OF TOBRAMYCIN ON ANTIBACTERIAL ACTIVITY,
ABSORPTION, EXCRETION AND METABOLISM AND
ITS CLINICAL APPLICATION

Suungt Isuryama, Isser Nakavama, Hibeo IwamoTo,
SuaiceToMmi Iwal, Mutsumi TAkATORI, TAaAkaMICHI KAWABE,

IkunHIRO SAkATA, HirosHl KawaMURA and Hiroko MizuasHi
The Third Department of Surgery, School of Medicine, Nihon University

Fundamental and clinical studies on tobramycin were investigated and the following results were ob-
tained.

1) Antibacterial spectrum

Tobramycin showed antibacterial activity against both gram positive and negative organisms tested ex-
cept Streptococcus and Sarcina.

2) Susceptibility to clinically isolated strains

Tobramycin was well susceptible to strains of Staphylococcus aureus, E. coli, Klebsiella pneumoniae and Pseudo-
monas aeruginosa. Its susceptibility to Pseudomonas aeruginosa was higher than those of gentamicin and dideoxy-
kanamycin B (DKB).

3) Blood and urinary levels

Blood levels of tobramycin were assayed by cup-plate method using Moni-trol serum as standard solu-
tion. Peak blood levels in average were 4.5 pg/ml at 30 minutes with administration of 50 mg, 8.3 ug/ml at
30 minutes with 100 mg and 15.2 pg/ml at 1 hour with 200 mg, and dose response was observed. Peak uri-
nary levels were obtained 30 minutes after administration of 50 mg, 100 mg and 200 mg, and concentrations
were 239.2 pg/ml, 997 pg/ml and 605 pg/ml respectively. Recoveries from urine during 6 hours were 65.4%,
56.09% and 57.5%, respectively.

4) Tissue concentrations

Tissue concentrations in three SD strain rats after intramuscular injection of 20 mg/kg were in order of
serum, kidney, lung, spleen, heart and muscle. Concentrations in liver and brain were undetectable.

5) In vivo metabolism

In vivo metabolism of tobramycin was examined with human urine after administration by techniques of
ninhydrin reaction and bioautography on samples obtained by thin-layer chromatography. It revealed that
tobramycin was not metabolized in vivo.

6) Clinical results

Tobramycin was administered to 23 cases of infections in surgical field. Clinical response was effective
in 13 cases and failure in 10 cases with effectiveness of 57%,. As far as relationship between clinical response
and daily dosage is concerned, the dosage divided in 3 times a day was more effective than the dosage divided
in 2 times a day. Only one case of slight elevation of BUN was observed as side effect, and no other side ef-
fect or adverse effect on GOT, GPT and BUN was noted.



