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Tobramycin (LI F TOB & K:2) i, #E Eli Lilly
MBS U, Streptomyces tenebrarius OFEHT 27 3
)7 2y FROBAENEORANDO—DTH b, HE
HTKIZTET, #BEPH RO VIREECH LT RE
HOBOHERET, zotEHERRFigloks5T
B5, EBRBEDRRI + 5 6%HL, 77 sBHECH
LTsd, £ 7 sBHECH LT B HENZAEL
T3,
2BHTBCENHEIRTNZID,

L ¢, Pseudomonas aeruginosa i\ \HLE N

Fig. 1 Chemical structure of TOB

CH,OH

BHEHRRT, =92, 9 b, FRICBOTHS
FEHERRIED SR TN,

bhbhid, KAKODOWTEBIRFTZTRV, TR
WA M & JAE D IR IS L, BRI T 3R ER LT
WTREIEHLAEDT, 2hooRiis#Ed 3,

7 <

B B IRMRERYYSE D> & 4YHiE U Tz Staphylococcus aureus
TOB g 3R 2HE Uiz, MEHkIE, ARt
BEF R MRS 5 T2,

R BE D Staphylococcus aureus 18 ¥ 1T oW T,
TOB ORI ED L — 213 1.56 pg/ml iTHbh, GM
Tid 3.13 pg/ml, DKB {283V T i3 1.56 pg/ml (TRREZHE
BEDE— A5t (Table 1),

FIRRICHIRGID W 2> 5 SY8E UTc 775 & BEEE O
TOB txfd % @z #id, Klebsiella Ti% 1.56 pg/ml,
Pseudomonas aeruginosa D 6 ¥ T3 0.78~3.13 pg/ml D
fiTd b, Proteus T3 3.13~25 pg/ml DRYTH - 12,

MR
Table 1 Distribution of sensitivity of
Staph. aureus to TOB
MIC 1
Antibiotic (ug/mi)
0.2/ 0.39{0.78 | 1.56 | 3.13 | 6.25|12.5
TOB 1 0 8 4 4 1
GM 11| 6! 8 | 2
DKB 1 1 6 | s 1 5
18 strains
Table 2 Distribution of sensitivity of Pseudomonas

aeruginosa to TOB

|

MIC (ug/ml)

Antibiotic !
0.2 1039|078 1.56 | 3.13 | 6.25
TOB | 2 3 1
GM | 1 ! 2 2
DKB l ' 1

6 strains
Pseudomonas aeruginosa T t4 % TOB, GM ¥ ;¥
DKB 0@z p:DBfkiE, Table 2 0k 5Th 3,
m f B’ E
JRA 3 #2123 C, TOB 160 mg % ff 1 £ 30 4%,

1, 2, 4, 6 REIDIMIK 2 ERALL, MABERE % 3E LT,
MAEE B & OHEMEEONEZ, REBITE Bacillus

Table 3 Serum levels of TOB
(TOB 160 mg, ILM.)  (ug/ml)
; Body } \
Case |Age|Sex| weight| 1/2 ‘ 1 2 | 4| 6hrs
(kg)
1.LKM.| 26 | & 58 [14.0/16.0| 7.5/ 3.0/ 2.4
2.8SM.| 32|48 56 |16.0(17.512.6/8.16.2
3.0M.| 19 | @ ‘ 54 [16.0/13.0/11.2|6.8|4.2
Average 15.3(15.5|10.4| 5.9 4.3
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Fig. 2 Serum level of TOB

NI Tl o0 8 kg 26 vy

X=====x 56 kg 32 ,\'r.v
~ . ‘ o—-—0 5t kg 19 yr.
‘ e Average

subtilis ATCC 6633 2L, HEDY v FTHICE H, &
#: TOB % 0.IM Phosphate buffer (pH 7.9) :?ﬁ)ﬁ{"ﬂ'ﬁ
BR U T B AR e IO THT 2 5 72,

BA 3 HROMABEDYEMHEIL, 305, 1, 2, 4,
6 BT INT, 2 Eh 163, 155, 104, 5.9, 4.3 pug/
ml T, ZOY— 2 3HEE]1RHICA L0 (Table
3, Fig.2),

Ho® R E

RAICDWT, TOB 160 mg ffjik: 1 M0 A&
b & O° LERIAME R 2 BREL L, MEBEZHEL, @U
{ 1R OIMABREE & R LTz, 5 HloNEROM
MBEOYHHIE 064/ T, MHBEDOLIGERZ
13.0 pg/ml Td -7z (Table 4),

F1o, LEATKSE R UIER UTc 7 BlOMRRE R ONXSE

13 0.7 pg/g T, MAHEEDONFEEI 12.7 pg/ml Tdh -
1z (Table 5),

Taﬁle 4 Concentrations of TOB in serum and
palatine tonsilla (One hour after I.M.

administratioxi, 160 mg)

3 Body Concentration
Case Age | Sex | weight | Serum | Tonsilla
(k) | (ug/ml) | (ug/g)
1.M.0.| 23 d 55 12.6 0.6
2.NJ. 1 20 d 58 | 114 0.5
3.0.Z. 28 Q 56 ‘ 9.5 0.5
4. M.O.| 32 3 57 | 16.0 1.0
SSKH.| 18 | @ | 55 | 155 | 0.5
Average 130 | 0.6

‘Table § Concentrations of TOB in serum and
mucous membrane - of maxillary sihus”

(One: hour after LM. administration,

160 mg)
- }C’on;:en’traﬁoh e
: Body s ' Mdcous "
‘Case’ [ Age[ Sex' weight | Sérym \membrane of
| (kg) (y%/ml) ‘maxillary-sinus
- . P (uglg)
CLLG. |20 9 S54- 160 - %05.-
2 AN.| 28| & 60 |90 05
3.LM. | 18 & | 56 15.5 0.9
4.TH.| 22| @ | 56 11.0 0.5
5.AM.| 25| & | 57 11.0 0.6
6.1K. | 24| & | 58 | 120 0.8
T.TM.| 21 @ | 52 14.5 0.9
Average v 12.7 ;0.7
BE K B &

HRIFRBISEIC DT TOB $ 51k 2R %217/
WV, BIFERICBELT 8 BRE 21772572, RS, W
FH484E 9 A b 5 AF494E 4 A % TD 8 0 A M BsEE
REERARBRHCBOTRB LI BE TH D,

#EEE, RAICBNTIE 1 H 1 [E 80~160 mg, /h
RT3 20~80 mg DFE%RITIIV, EEHRERPEEL
1. IBESROHE L, TOB #5 6 HELIRITHEREL
12HDREL, HET6HULORSZ2E LI DBX
CBRUIZ D2 ER), SR DOREE LTS
>126

1) LAY B R ORI AR

AL E R 10 flOBRBIC AR 2 R LT, &
5Bl BEY 46, 1 BIORBERRIZ, BHARRZ

3~10 HTH - 7205, & QICRIERIERY 51750 -
7z (Table 6),

2) f%ﬁ(bﬂﬁﬁqﬂﬂﬁwi‘*ﬁm%

1B ¥ (LI AR % 13 Bilic TOB % LT U,
EENT B, BE 4G, 2 HlORBREIL, WEAK
F3~9HTholohs, & ICRIERIZRYD bhishs.
1z (Table 7)4 ' '

2 XITHEGI 2 HIRT %,

EHO M.K., 53%F, 5, Zi8H{umkhER,
BRI ¢ 10 £ERlD> SR E D 5 BIRMBHT, Z0HE,
BEPZT T 2BMATL D, EE:&>6&§’E’E®EE

WHBEDOT, 11 B7HITRE LI
BE | —~BATRIER. AESBRIIGERUTOSDS, =
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Table 6  Clinical results of acute suppurative otitis media with TOB
MIC (ug/mi) | Total |  sjde effect
Case Age | Sex Diagnosis Organism Dose/day | o0 | dose . Effect
TOB GM DKB (mg) (mg) hearing
1.S.T. 1/2 3 Acute o, media (r) | Diplococcus pneum. 25 12.5 100 20 6 120 - +
2TT. (212 | & “ (1) | Diplococcus pneum. | 25 | 125 50 40 10 400 | - +
©O3KM 9 Q " ®) | Staph. aureus 313 | 3.13 | 6.25 60 4 240 | - +
: 4.SK. 5 Q " (1) | Streptococeus (o) ++ 1 - 40 7 280 | - +
} 5.8.D. 3 3é “ (| CoccenG (+) 40 3 120 - +
6. LY. 32 3 " Q) | Staph. aureus 3.13 | 313 6.25 160 6 960 - - ++
7.N.M. 35 ? " (r) | Staph. aureus 6.25 0.39 6.25 160 6 960 - - +
8. K.N. 32 d " (r) | Micrococcus 0.78 | 0.39 0.78 160 5 800 - - +
9.8.S. 5 ? " ® Staph. aureus 1.56 0.78 1.56 40 s 200 - - -
Acute mastoiditis
10. H.N. 1 3 Acute 0. media (Q) | No growth 20 6 120 - +
Table 7 Clinical results of chronic suppurative otitis media with TOB
c N s Di . Organi MIC (ug/ml) Dose/day b :0“1 Side effect Effect
ase e ex iagnosis rganism e
& aen g TOB | GM | DKB | (mg) R e hearing ¢
1.YG. | 48 g | Chronico. "f:g)“ Staph. epidermidis | 0.2 | 039 | 0.2 160 4 | 640 | - ++
2.KH. 45 ) " (9] Staph. aureus 6.25 3.13 3.13 160 6 960 - - -
3.K.D. 30 3 " [63) Proteus mirabilis 25 12.5 25 160, 6 960 - - ++
4. AN, 37 3 - ®) Pseud. aeruginosa 0.78 | 3.13 1.56 160 5 800 - +H
5.8K. 17 3 1 " ® Micrococcus 1.56 0.39 0.78 160 6 960 - - ++
6.LT. 27 Q “ @) Staph. aureus 1.56 | 3.13 3.13 160 3 480 - +
7. O.M. 19 ? " () Proteus'mirabilis 3.13 6.25 6.25 160 9 1440 - - +
8. S.M. 52 3 " () Staph. aureus 3.13 3.13 6.25 160 6 960 - - ++
Pseud. aeruginosa 1.56 1.56 1.56
-MK. | 53 s “ @ | Staph. aureus 156 | 1.56 | 313 160 I et Bl B *
10. S.M. 34 3 " ® Staph. aureus 1.56 | 3.13 | 3.3 160 8 1280 | — +
ALYz 50 ? " (%) Pseud. aeruginosa 3.13 | 3.a13 3.13 160 8 1280 - -
Staph. aureus’ 3.13 1.56 1.56
12.58. 18 e @ Haemophilus 313 | 313 | 3.3 160 s 800 | - - +
13. MN. 53 d " (1). Staph. aureus 1.56 1.56 1.56 160 7 1120 - - +
Table 8 Clinical results of other diseases in O-R-L field with TOB
MIC (ug/ml) Total | gjde effect
Case | Age | Sex Diagnosis o Dose/day | oo | dose et | Effect
) TOB GM DKB (mg) (mg) hearing
1.MT. 3 Q Acute sinuitis Strepto. hemolyticus 50 25 100 40 [3 240 - +
2. N.M. 12 d Otofurunkel Staph. aureus 3.13 3.13 1.56 80 5 400 - +
3.K.B. 26 3 Acute tonsillitis Strepto. (B) 160 3 480 - ++
4.AS. 66 ) Cheek-abscess 160 6 960 - - ++
Fistula auris
5.S8.H. 29 Q congenita Staph. aureus 1.56 | 3.13 3.13 80 5 400 - - +

Ao, EECEAMERALS D, hEROMHE
DOEROHHIA NI, BRRELTIV, TOB O
BE 22510

{HR%E | TOB 160 mg 1 H 1 EfFE2ZTTSV, 2H
ORETHRIEA L, 9BH, K& 1,440 mg DA
CE->THRIZEED, BEUIL, HRD 5 Staphy-
lococcus aureus 33 X (N Pseudomonas aeruginosa HfRH X
h, ZzOR2#HI3, 2HvFh TOB 156, GM 1.56, DKB

3.13 pg/ml ; TOB 1.56, GM 1.56, DKB 1.56 ug/ml ‘G
>712,

BIYER : BERRicdd ARIVER 2834 51T, TOB 160
mg, 9 B E 21T - IERITH 505, BHCHT 3
RIS A NI 5T, ZOMDEIER D 5
hizh -1z (Fig. 3),

wEF 12 S.S., 18F, &, HgH{LEEFER,

BRI : 3EREE Y b HRVHRAHTOIZL, B



CHEMOTHERAPY

VOL. 28 NO. 3 1427
Table 9 Clinical results of TOB in O-R-L field
Effect
Case No.
++ + -
1. Acute suppurative o. media 10 5 4 1
2. Chronic suppurative o. media 13 7 4 2
3. Acute sinuitis paranasalis 1 0 1 0
4. Otofurunkel 1 1 0 0
S. Acute tonsillitis 1 1 0 0
6. Cheek-abscess 1 1 0 0
7. Fistula auris congenita 1 1 0 0
28 16 9 3 ,
(57.1%) (32.2%) (10.7%)
Fig. 3 M.K.53'yr. M.
Diag, : Chr. suppurative o. media (!)
Pseud. aeruginosa
TOB 1.56, GM 1.56, DKB 1.56 ug/ml
Staph. aureus
TOB 1.56, GM 1.56, DKB 3.13 pg/ml
Pre-treatment Post-treatment
5 Nov. 25 Nov.
—20, —20
-10 -10
0 0
10 : 10 :
é((; air(r) gg - mr]r)/‘\\
40 40 ==
50 N 50 IO B
60 e A\ 60 =’ air(l) S\
70 Sl \ 70 J )
o _air(e) TOB, 160 mgx9; 1440 mg_|
80 L 80 » mgx9; g
90, [ 90! 7-17Nov. 13 |
100l l 100!
125 250 500 1000 2000 4000 8 125 250 500 1000 2000 4000 8000

494E5 QitRZ LI,

BE | —MFTRIER . EE#EBECAROED/NEILD D
b, BREIEEHECHEAHTOIZOT, BERER2TT
v, TOB O 5 % B LI,

Fig. 4 SS. 18yr. F.

BEE : TOB 1 H1[H 160 mg 2850,
L5 RBREES LD,

2 B
5 HEOEM THEIITHR

LT, BEUIZ. BIR» 51X Staphylococcus aureus &
Haemophilus 58l 3h, =2 DEZHIL, 2hZh TOB

Diag. : Chr. suppurative o. media (r)

Pre-treatment

Staph. aureus TOB 3.13, GM 1.56, DKB 1.56 pg/ml

Haemophilus TOB 3.13, GM 3.13, DKB 3.13 pg/ml

Post-treatment

0 5 April - 15 April
-10 -10
0 = 0 g
10 . & 10—
20f—air (£) S E )
% ' 3 —
40 ! Ay 40 -
S0k 1~ o air(r)
90 air(r) §0 .
{ V]
8 8
9 : 0
095750 500 1000 2000 4000 8000 1% T35 50 5u0 1000 2000 4000 8000
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3.13, GM 1.56, DKB 1.56 pig/ml ; TOB 3.13, GM 3.13,
DKB 3.13 pg/ml TdhH -1,

BIfEA : AFIOBIC Y - THRBERT IcHE L, 15dB
OHEHOHEHED 5N, & QREWERIRALNZD-
7z (Fig. 4),

3) ZOMOBRIETHY 5 HRRRS

2 OO 5 fliconT, TOB 2HS5UTHE
RERV, B AR, HE1FIORMEBI. & IE
Ve izA b zd> -1z (Table 8),

£ H

TOB HHOBAER 2R A b ODIE»ITE, RO
BIVE A& b 7sh -7z, TOB B 5k 2 HCkd
BB LT, BERI%OIENZHEL TRE 21772
1z, 28BID 5 b, HIkHIE {5 Uiz 14 2R,
TOB # 5§ ORI ONT HBBHRE LT2s, £RID
BWEICY > THAODEERR L UIZENIZA N5 -
1z, Table 6, 7, 8 (D Side effect ¢, Hearing (—)
13, BAOREORKE, BEIEL-o1CE2RT (Ta-

&l

Fig. 5 LY. 32yr. M.

ble 6, 7, 8),

UTEFZHIRT %,

EFl6 1.Y., 32%F, B, attlthER,

BUREE | 484 12 AEX b, £E»LHRIPH S
51T b mEe By TOIBRERS, 1823 HK
2ZLI,

B | —RFTRER, EESECI NS LN,
BHEERSA SNz, BRD S EERERTZL, TOB
OBE5 %135 - 12,

aEtd . TOB 1 H 1 @ 160 mg DEFHE 21372,
2EEOFEAH»SERIIEA UEY, 6 HE, K&
960 mg DEAICL > THRIRZRICEED, HHTH
1o EHIRb 53 Staphylococcus aureus HSHRH I N,
TOB 3.13, GM 3.13, DKB 6.25 pg/ml DREESZH: %R L
726 - e
mﬁm?%&%wﬁﬁ®%ﬁ%ﬁito$m&5%&
DA ZRE L, BEICTT2HERRI LI, +—
VAT LA L S ICHEIWE LR, EHOREF
EotzlAbshr -1z (Fig.5),

Diag. : Acute suppurative o. media (!)

Staph. aureus

TOB 3.13, GM 3.13, DKB 6.25 g/ml

Pre-treatment |

Post-treatment

— 23 Jan. 2 31 Jan,
o | - B
0] z\ir‘(r)" 0 - |~
10} Sup g 10 ——= \Y ~
20 e it 20 \*,
301 ui,.lw)—— 301 0
1) t Jf— 1
50 L o] T —— e
60 60 —
01— - 70 e e e St
80 80 TOB, 160 mgXx6; 960 mg ||
90 Op—— 23-28 Jan. "7
10— - N - lonbeee—— -
125 250 500 1000 2000 000 5000 125250 500 1000 2000 4000 8000
Fig. 6 O.M. 19yr. F.
Diag. : Chr. suppurativeo. media (r)
Proteus mirabilis
TOB 3.13, GM 6.25, DKB 6.25 pug/ml
Pre-treatment ’ Post-treatment
20 7 Jan. 90 21 Jan.
—10 [ —10}—
(| r 0] R 7N
- A== 10) air (¢
) T 7 s I e 4 7 A
2 P NP - -~
.30 L /‘ : \\’;/ ‘/ﬂ’ - lﬁ, -
40 i (x -_l(r air(r) )
50 50 i —
60 e T e e e B e e i
i 70) I - - -
80— SOk —— TOB; 160 mg~9; 1110 mg
90| 90) | | 7-118 J;mf et |
) |
10g V058550500 1000 2000 1000 8000

125 250 500 1000 2000 4000 8000
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7 O.M., 197, &, HiB(LEERER,

BURIEE  NEOR» S ERVBHTE Y, BEIZEED
SOBERMNSRICHADT, BM4ELIATHILRE
Liz,

BUE | —RFTRIER., WERE b iciBHhE RO
BT, HE»SIERVPSRICHIOMA LN, HE
PHEBERERTIN, BHZRELT, TOB itk3
B 21T -1, )

BREfEE : TOB 160mg, 1 H 1 BOBHIERT W,
3 B S HRE B LY, EH9E, KR 1,440 mg
DEMCE>THERIZEE), BEL, BHEDRIZEY
EHIE Uz, HIgd 513 Proteus mirabilis HSH I 1,
TOB 3.13, GM 6.25, DKB 6.25 yg/ml 0 &k % 7T
Uiz,

BIVER : BE8R 9 ARIVER 2MET L12hs, B
EREEEALNT, i, ZOMORIEHLALN
2h>- 1z (Fig.6),

b B

1. SEBYEED Staphylococcus aureus 1T3$4 % TOB
DOEZENHD C— 213, 1.56 ug/ml Tk b, Pseu-
domonas aeruginosa O TOB (T34 5 &2 H 1L 0.78
~3.13 pg/ml THALNTZ,

2. TOB 160 mg fxE#OmMABEDO C—213, 1
Hid b, 155 pg/ml T, 6KFHEKICINT b /28
4.3 pg/ml OIMABERZRDI,

3. BMAICDWT, TOB 160 mg sk 1 K i DI
R & OERM S X O LRI OB 2 0E U
120 5 BIDOERBOMMRBE & B EOLHIEI,
FNEN 06 pg/g, 13.0 pg/ml T, 7 HIO L HERKEES
L oA O FEIE, 2hER 0.7 pglg, 12.7 pg/
ml Th -1,

4. BRRWERRYE 28 flic T, TOB Tk 5158
2ITIV, ERh 1661 (57.1%), 8% 9H (32.2 %),
R34 (10.7 %) OB %RBIz, ChHiEHID TOB
O3 ~10 HHT, REHEAKRRIZ 1,440 mg
Th-1,

5. AFMEFTEFERIRAS b OLBA LNTZLSC
12, BHIORIFERIZED 5 Nigh - T2, AFIDIESR#EM:
CONWTIE, AFI% R A UIES T, BT
BOREINTONTHRE L12hs, Db OERRE] T i35
JIRERED 6210,

AR OEEF R, H220 B RZEMEFERITE O TRE
Lo

X K
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LABORATORY AND CLINICAL STUDIES ON TOBRAMYCIN
IN VARIOUS INFECTIONS OF OTORHINOLARYNGOLOGICAL FIELD

Buemon SamBE, HARUKkO MurakaMi and KEiko KoBavasHi
Department of Otorhinolaryngology, Kanto Teishin Hospital

KEenchHiro Jo and SAkAE INAFUKU
Microbiological Laboratory, Kanto Teishin Hospital

Laboratory and clinical studies on tobramycin (TOB), a new aminoglycoside antibiatic produced by
Streptomyces tenebrarius, were conducted to obtain the following results.

1. Antibacterial activity of TOB against isolated strains of Staphylococcus aureus and Pseudomonas asru-
ginosa was determined. The sensitivity distribution to Staphylococcus aureus was in the range of 0.4~6.25 pg/ml
with the peak at 1.56 pg/ml. The sensitivity distribution to Pseudomonas aeruginosa was in the range of 0.78~
3.13 pg/ml. .

2. Peak serum level of TOB after a single intramuscular injection of 160 mg to 3 adults was 15.5 pg/ml
after one hour and it was 4.3 pg/ml even after 6 hours.

3. Average tissue (palatine tonsilla and sinus membrane) and serum concentrations of TOB after 1 hour
of intramuscular injection of 160 mg to adults were 0.6 ug/g in palatine tonsilla and 13.0 gg/ml in serum in
5 cases, and 0.7 pug/g in maxillar-sinus membrane and 12.7 pg/ml in serum in 7 cases.

4, Tobramycin was administered to 28 patients of various infections in otorhinolaryngological field.
Clinical response obtained in these cases was excellent in 16 cases (57.1 %), good in 9 cases (32.2 9%,) and fail-
ure in 3 cases (10.7 9%). Duration of therapy varied from 3 to 10 days and highest total dosage of TOB was
1,440 mg.

5. Some patients complained of the pain at the injection site. Special attention to the ototoxicity of
TOB was paid and audiography was performed serially in 14 cases before and after administration. No hear-
ing impairment was observed in these cases.

6. According to the above laboratory and clinical results, TOB was considered to be one of usefull

antibiotics in the treatment of infections in otorhinolaryngological field.



