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AREIRIC I 3 Tobramycin MILFSN, FEIKIIRET

2 B B A-B I B K
mo )R OR-& K FERE
U N Fewm oM o#wOK-WN A EF A
AEBET RSP
(FEAE : LRI AESED

) ) w4 % MIC 43713 0.4~12.5 pg/ml (¥ — 2 : 1.6~
L8 8.2 ug/ml) RN TH 10, KT K v RETHT
Tobramycin (pIF TOB &) i3, *M@ Eli Lilly  AZEHBIOBZHIHRBE MR % Fig. 11, TOB &
HFRFCTHRESQAAFLOT I/ 7Y a v vHRHi4k  GM k" DKB tO@ZHHEE%Z Fig. 2,3 1T/RUIC
ME T, Streptomyces lenebrarius Tk - TEE I N 3 B, HET K UREICR T HE i1 GM=TOB>
Nebramycin & FiTh 2 A E RS D Factor6 T, DKB>BB-K8>KM ODIELLTH -1,
19704 K.K.KocH 528, £ D{t¥#&E L & bic Tob- 75 NpadEEICE 3 B B iR % Table 2 TR
ramycin LRZ LD TH B, RABEFERE Ui,
L ORFOREES Y, HETOEBUBRTETEI L L KB T B B2 TEIE, TOB T3 1.6~
SIAMMBRIECEAL 20T, TORBEUATICHR 25 4g/ml OEEFARN (€— 2 : 6.3~12.5pg/ml) Th
&9 %o b, DKB iz MIC pvr— 13 TOB LEU & 12.5
pg/ml 1T %H5, TOB Izl LT MIC (300 EEIC
1 3 B A
NFHIBRSUE DFRE D b M S NI T K v ERE4 Fig. 1 Cumulative curve 'of aminoglycosides against
e KIBE 20Kk, ISR 108, ZIUE 20K, EINE St. aureus (24 strains)
925 #k1z oW T, TOB, 3',4-Dideoxykanamycin B (L
F DKB }#&30), Gentamicin (UL GM & i iD),
Kanamycin (P F KM & #%3E), Amikacin (IR BB-
K8 i) et 2% QAR Se R e
(pH 7.4 Heart infusion $Z#iffifg, #:5E i 10%//ml)
WAL, FUNFEEHEEBE MIC) 2§ > TREL .
Ft T K IRE IOV T i3 (Table 1, Fig.1,2,3), ¢ S W

1001

90

80

N5 5RO 7 2 EEERTAERE RO b RIS 0
SRR L, &<t TOB,GM,DKB D 3 #ihsd iz 10
BRMERR LIS, 5D 3AMTIIA S BERIBISN O T 01 vz 04 08 16 32 65 125 % 0 10 100<
b3, GM b3 b HIFT, DWW T TOB Thbh, TOB e e/l

Table 1 In vitro activity of tobramycin and other aminoglycosides against St. aureus

. g/ml

Strains Drugs §0.05 010204 )08 ]| 16| 32|63 12525 50 | 100 |100<
TOB 3 4 7 8 1 1
DKB 1 2 10 | 10 1

St. aureus
GN

24 strains ! 4 4 13
BB-K8 2 6 12 3 1
KM 2 1 3 11 6 1
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Fig. 2 Ciross resistance between tobramycin and
gentamicin against St aureus (25 strains)
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FHLTVE, GM T, b 28 &L hd 1BFET
SRR RR Uiz, RIBEICH 3 % B2 % ik d
% &, GM>TOB>=DKB>BB-K8>KM DIENTdH -
1z (Fig.4,5,6),

ZIHE208k iTtxf LT3, TOB, GM, DKB 1 & 31T

Fig. 3 Cross resistance between tobramycin and
DKB against St. aureus (25 strains)
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2.5pg/ml O MIC ¥— 2 %2/RU71cH5, TOB & GM
ITH#B LT, DKB Tt 25~50 pg/ml O#FEHEH L, C
N5 3HIMTIERRBZM I3 > TV B, BREICHT
% 5 FIDOBZH% Higtd 5 &L, GM=TOB>DKB>BB

Table 2 In vitro activity of tobramycin and other aminoglycosides against GNB

1
Strains ug/m <005/01] 02|04 |08 16| 32]63]|125]25 50 | 100 | 100<
Drugs
TOB 1 3 6 7
DKB
E coli - 1 3 12 4
(20 st.) 2 3 > o 1
BB-K8 1 2 3 9 3 2
KM 7 2 1 10
TOB 2 1 12 5
DKB
Proteus o 8 z
3 7 1
(20 st.)
BB-K8 1 10 4
KM 5 7
TOB 8 5 2 1 3
DKB
Klebsiella v ! 10 ! ! 2
6 5 4 3 1
(19 st.)
BB-K8 13 3 3
KM 1 5 4 2 7
TOB 21 3 1
) CKB 1] 16 5 1 2
Ps. aeruginosa
GM 7
(25 st.) 5 1 3
BB-K8 4 12 5 2 2
KM 10 15




VOL. 238 NO. 3 CHEMOTHERAPY 1181

Fig. 4 Cross resistance between tobramycin and
gentamicin against E. coli (20 strains)
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Fig. 5 Cross resistance between tobramycin and
DKB against E. coli (20 strains)
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-K8>KM OB Tdh -7z (Fig.7,8,9),

I IR 198k iTsd U Tid, TOB Tid£#»30.8~12.5
pg/ml L, MIC D —2% 1% 0.8 ug/ml Tdh-
120 Wi, MICOY— i3, GM T3 0.8 ug/ml,
DKB Ti 1.6 pg/ml itdhh, ch b 3KIFIT KR
ZEBD 5N, 28, 5 FIF OB H:RE R kg
% &, TOB=GM=DKB>BB-K8>KM DIE T -
7z (Fig.10,11,12),

RBE25HITY LT3, TOB Tid MIC v — s 8
0.8pg/ml b, HREBEDTTH 3.2 pg/ml D5,
FNRZNUTEIHETSEVS BRIF B2 2R
1o CHIE LT, DKB Tt 0.8~12.5 yg/ml (¥ —
5 1.6 pg/ml), GM Ti¥ 6.3 pg/ml BT (¥~ :
3.2 pg/ml) ONFHERL, REE TN LT TOB 35
LN R R UL, 83, 5 FIORME T
3 323, TOB>DKB>GM>BB-K8>KM 0/
AL TH -7z (Fig. 13,14, 15),

U LDmR#ED 5, TOB OFEZM2IETAE, 77 .
LGRS X OF T A R LT TOB I3REF
RS R R, TEAUTC2H % U T MIC 5 50 pg/
ml FIEZNLULERIHRIIEI ST LBD SNz
12, Rtz L3, MBI % TOB DHEH
3, D7 2 EEERAREICHBRUTRLTINT
WAL ETHY, RBHED 258 NT 3.2 pg/ml F
T ZNUTD MIC 2RUT,

2. % W OB M

TOB DikmAREDRIEL, MEE PCI-2198:% i
EWET2MED » THICL D, ZOEYFNIMERH

Fig. 6 Cumulative curve of aminoglycosides against E. coli (20

strains)
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Fig. 7 Ciross resistance between tobramycin and
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Fig. 8 Cross resistance between tobramycin and
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Fig. 9 Cumulative curve of aminoglycosides against
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Fig. 10 Cross resistance between tobramycin and

gentamicin against Klebsiella (19 strains)
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Fig. 11 Ciross resistance between tobramycin and
DKB against Klebsiella (19 strains)
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Fig. 12 Cumulative curve of aminoglycosides against
Klebsiella (19 strains)
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Fig. 13 Cross resistance between tobramycin and T LT, i B H i3 Heart infusion £2#i (pH 8.0)
gentamicin against Pseudomonas (25 strains) Chbh, TS 2R, 37°C— 18RS ICHE B

e fire o1z, TOB QML & bIEE €= ko~
100k WTIEREZERZIZ D 5720 H35, Phosphate buffer
S0}

251 Fig. 16 Tobramycin Standard Curves, B. subtilis
12.5 PCI 219, 10%/ml, Cup plate method
6.3}

n 3.2f mm

o

=Lt T . 301
0.8F %OER e
0.4}

25+
0.2F
0.1}
0.05F 204 o—= Serum
4—— Moni-Trol
0.050.1 0.2 0.1 08 1.6 3.2 6.3 12.5 25 50 100 100< / x—x Phosvha;lesblaffer
1) Hg/ml pH ©.
oM 5 ) /
Fig. 14 Cross resistance between tobramycin and ! ) ) ) . . )
DKB against Pseudomonas (25 strains) o4 08 16 32 63 125 25 wg/ml
Hg/ml
100< . .
100} Table 3 Blood levels of tobramycin after intra-
so}- muscular administration of 1.5 mg/kg
25}
Hours
12.5} \——— % 1 2 4 6 8
6.3 Case No.

o 3.2f . H.R. 5.5 ug/ml|6.1 | 3.4 | 1.5 | 0.4 | 0.2

2 :

& vef . LM 5.9 57 |28 |12 |05 02
.l ga oo KK. | 64 59 |36 | 19 | 0.9 | 04
0.4
0.2k Mean 5.9 59 |33 |15]06 |03
0.1}

0.05 Fig. 17 Blood levels of tobramycin after intra-
0.050.1 0.2 04 0.8 1.6 3.2 5.3 125 25 80 100 100< muscular administration of 1.5 mg/kg
DKB me/ml (Average of 3 adult volunteers)
g/ml
Fig. 15 Cumulative curve of aminoglycosides against 6.0

Pseudomonas (25 strains)
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(pH 8.0) T3 IEADRR/N I L Z>TW 5 (Fig.
16), 4Em TOB M EEONETIE, BEHET

e MFERR 2BV, R #E O #JlEicid Phosphate
buffer (pH 8.0) Z¥% W7z,

RERASET 3 RICEHKID 1.5 mg/kg % 1 [ffEL
1A OFEMmAh R, B30 T5.9, 1RHT
5.9, 2B¢fET3.3, 4MHTL1.5 6K TO.6, 8K
3T 0.3 ug/ml Tdh -1z (Table 3, Fig. 17), AL
DY — ZEZ, BEH0TNUIRHICALN, Z0
I3 IR ATl AR B R 3R LT B,

Rz, £tk 0 ~ 4 RPN 52, 1% 058 S
N, ZO& XORHMEEIX 94~196 pg/ml ThH -T2,
ZOBDORPEMEL, 4~ 8 BRI TIZV13.5%, 8

Table 4 Urinary excretion of tobramycin after
intramuscular administration of 1.5 mg/kg

Hours
0~4 4~8 8~12 | 0~12
Case No.
ug/ml 94 41 25
69.8 mg
H.R. [ml 540 350 185
(66.5 %)
mg 50.8 14.4 4.6
ug/ml 196 53 19.5
63.7mg
ILM. |ml 250 210 185
(70.8 %)
mg 49.0 11.1 3.6
ug/ml 166 74 47
67.2 mg
K.K.|ml 290 175 130
- (74.7 %)
mg 48.1 13.0 6.1

Fig. 18 Urinary recovery of tobramycin after
intramuscular administration of 1.5 mg/kg
(Average of 3 adult volunteers)

%

70.7 %

70r

601
52.1%

301

20+
13.5%

5.1 %

8~12 0~12 llrs,

~12BRITIE5.1%Th Y, 128/ F TORBEE T
#70.7% T& - 1z (Table 4, Fig.18),

3. KK B ¥

#FEONF O RYUE26EFICAF 2 i Uiz (Table
5),
NREBONFIL, IR O CARERILED 6
Bl Qg EORERBYME & UTIZEESD TH D,
Z D206, EE U THEITFEAE LT E E BRYYE
T, AU, Mk, MER, BYWHEIETH-105,
BEESIZ, £BIB X VI5F ETOLRBHICDII-T
B, wINczBEHIeH, WHEIBITH -1z, AFIOE
BB, $XT1H1~2~3EDHERE21T5-
1205, REFI4DT B B AR ORE I RFTERIT
THA LIz, BERIE4~20Hicbizo708, 8~
13 BB DERBE - 12,
sheggEsene, (1) FERE L, 3 BLRNIICEEE
ROKBIHBHE LIz D, (2 FHZH &, 5HUA
CEEFRD 1 DL EBHEELICED, (3] RRER
Lk, 5 HURICEEARRD 1 DL EDSER LI b O,
(4) 4% k13, SHUERBBLTIELLRE DS VIX
HWELIZdDE LI

265 COmMRENR 13, FEE1H, BRISH, LPHER
601, MEABITHY, HEHEIX61.5%, PPE S
WITHRIEII84.6% Th -1,
ZFNFNDER S SN IR 2 EECA B
L, BB ABRRD A VILRIBEABS Ut R AR
sl & 2 DAEI LY, Thd 9FIH 8 FlicH
IZERERIVZIRDED b iz, BB, ThbdORBED >
5, TOB izt 2BZELHE Sk TiE, Wih
3 3.2pug/ml F721ZZNLT D MIC fli% RUT,
WHABIDS>L, 2B IZRAEPRATH 12
EHo2HTiE, 1HIEEETF vREICK 2 580k
FURAL T, TOB T4 5 MIC i3 0.4 ug/ml & HIF
Tdh-oizhs, TOB H5EH 1.7 mg/kg/day &R0 {E
FARTH -1 EVESORER TR M» EWETE S
FEGITH %, fbD 1 HlE, KIS, MiREE B X AR
BOBEABHT, 5.2mg/kg/day DERFIZE b5
SIEE)Th - 1 IABEEEN - 12 IE R TH - 12,
B DR YYE 6 B35 X ORI YL D 3 Bl iz BT
13, BBULLQEFORIIRIFEZ AL NI, IR
D 2P T, ELITHTH I CEVHIRN THho
2o

THBEAR SO SRFOABR 4 flicisnT d, BRE
@ MIC 3 12.5 pg/ml & HBREWET H 1205, R
FiseMe Pt /s ST TRIFRIRBI 2D I, 783, R
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Fig.19 Clinical laboratory findings in patients treated with tobramycin
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PeMEITiE 100~200 pg/ml DKW R R LIZH, B
i ABIERIRBY S hisd -1,

BEE R OBRAUEIOPNCHER LUIckERIZ, BR5H, ®
ER2H, EHIFITHY, LBELDHBESL-
1. COMEE3FIL, WIh b EEEE 2 HEBEKE L U
IEGITH Y, BaiL, BREATCOX S SEEFDHE
RICALFREDORRAZEL A D TH b, LIIW-T,
TOB b DOERICH UTRIFZEESI REe DT A
o toh B EWVS T, AHNGIRERIEE OBBICRE
WLFARRHTRELBNEELS, Tibb, HE
BYEICE UTC, IR R8T 0 RIFEFAERZ2 BT %
TEWKEITIRD D5, AFIOETHBTIMO7 T
BREERIAERI LA U RETH > T, EREICNY
AHEEADPTLNTVS EWVD T & TEDORE RIS -
THEY, WxiL, KH S IREEYEDBRICEH L S %
PAERITH S D EHEA b,

EFIDOWEHEE, FEH140D 15 %5k LB HRER
5CaY, E5RI3 1~2mg/kg/day 136 ffl, 2~3 mg
/kg/day »37 ], 3~4mg/kg/day 1310, 4mg/kg/
day DI bW 3BITH -T2, WEIHIABID S5 B, 2060
1~2 mg/kg/day Th o122 E S, AFIORGHE L
Tix 2~4 mg/kg/day DSEHE EE LD N iz, HIEH
LTI, IHIHBRTANE IS B LHEALNDS

1
After

D, SHORFDBDBETHS I,

AEEICE 2BIEH E UT, BRREFRORE %
ATIEBID 28D -1z, Tieb b, fEHI6 Tid TOB 1
[@ 80mg Mk e SBPC 10g HAMg# I OPHHICL D,
GOT P#SRI24BNLTH - 12 d DS, BSH66EL,
¥ 54T 3 HE Te7HAIC ER UTc, REFID Z Do
W, FAEEEE, BEeEs S wizBRERED 1Y, ER
Uiz GOT 3#y5#& T# 2 BRI CERMEICEEL I,
GOT (@ LH.i2, SBPC OARBESICTHHIHES
DThH Y, AHIEORREBRIZAS TV, BIEA
EUTHIT T,

D 1 BIDEFI21E, BESEFICL 314 v v RDE
BITah 5H5, AHEBERIOHRER R TIZ BUN 21,GOT
16284/, Alkaline phosphatase 29.2 KA Bifif ~ 3
L EETH - 70d5, %11 B 1[E 80 mg (2.5 mg/kg/day)
ZI2BEHS Uiz 5, BUN 327 ER U, LD
LU, GOT [343BifI, Alkaline phosphatase {3 13.8 KA
BAAT & BT LTIz, AfERNE BUN B B RRICAK]
AL, BEDBUN LEZ2AIZ3DTH S, #5
T #ic BUN [ ZIERICBIE Ui,

ARG ARWIER EZEALNS DR, LALD 2
BIDATH -1,

7 DMOEFITINTI, 7LV F—2ZOMORIE
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AEB» 50y, ILEROBHELSS S OEBER (|
EROBHEES 6 5, FRSEE2 6, RIBERES L
KREERREEAZERE D% 1 B, MUFHR 2 5, KHEEPE
5 OHIEE 1 Bl) Tk ZIFHRE, BEREL EOEB 2D
FinZ, AEBSHBORIN, THeE Sk sE 0R
B2 T - 1 TOERBICBOTHE TN EEEIZ
B bNish -1z (Fig. 19),
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Antibacterial activity of tobramycin was tested against various organisms isolated clinically in surgical
field.

Tobramycin showed better sensitivity against Pseudomonas aeruginosa than other aminoglycosides tested,
and it showed also a good sensitivity against Staphylococcus aureus and other gram negative rods of E. coli, Klebsi-
ella pneumoniae and Proteus sp.

After intramuscular administration of 1.5 mg/kg of tobramycin to adult volunteers, average peak blood
level of 5.0 pg/ml was obtained after 30 minutes to 1 hour and 70.7% of the dose was recovered in the urine
during 12 hours.

Tobramycin was administered to 26 cases of severe infections in surgical field, and clinical response was
excellent in 1 case, good in 15 cases, moderate in 6 cases and poor in 4 cases. Each one case of increase of
BUN or GOT was observed, but it was considered to be not due to the administration of tobramycin. No

other side effect or adverse reaction was observed.



