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Tobramycin (Nebramycin factor 6) %, 25 A&
BicH UTIERIS il 2 )2 b5 4% F 3 % Amino-
glycoside ZoH L WHEYME Tdh 3, In vitro D EE
<, Tobramycin |3 Pseudomonas species i€ U T & {
CEZHTHD, Z0ERIZ Gentamicin X D iR,
D77 ABHEEICHLTE, Gentamicin XD PP H
NWEHE INTNS (Buack & GrirritHD ; MEYER,
Younc & ARMSTRONG® ; MEYER & HirscHMAN®),
A, bhbhB&EoHY%E BT, Tobramycin ®
TBRAER, MARR, HRESCKREMCHS 5 ER
fEf %2 Gentamicin ® Zh & HIRKRE LTz,

KREEHKUHE

KERTIE, KE Lilly Xk b1t x hore 939 pg (7
fili)/mg 35k OF 954 pug (JI{fi)/mg Tobramycin iR
2R Uiz, Tobramycin ¥5¥id 3.6 N HifR% v T
PH %5~ 7 TR Uishs SHBK THEM U TRV
S #E & U T, Gentamicin sulfate 601 pg (J3{fi)/mg
DFRAR %A LTz, Gentamicin DAL, & { i pH
PIEEY, HEKTHMUTHVI,, 725, Tobra-
mycin 33k Gentamicin Q#YE R, TXTHMIC
BELUTRRK LIS

I. 2aOMER, MESIOLMERICESIIESIER

*hHE 2.8kg LD A a2 MO {HEH L, Ure-
thane (1 g/kg FFT#Y5) I3k ¢F Pentobarbital sodium
(25 mg/kg HERES) BAMBLZHELIZOL, BD &
BYORY I Z 7 (BANE, PM-150F) 2#H LT, 2
DOFERATAR, MEHERS L ODEN 2508 Ulc, FRE
i, SERPBHL, KERCT I AREN =2~V R
AL, EMEMHRSEBRICR) o Fr o lF o —
7 (PE-190) 2BALT, ZNEFNREACy 27 » S
(HA)HE, MTR —1TA) BIUPEFS v 2D .~
— (HA&)HE, MP—4TH) 24 UT, HIHFLLEX

LidietvrExtyvns sy RIGGER LIS, &Y
OB IIBBEIRE D750, FIHEIE R HA P
T2 -1

I. srvEy MEHAOBEREEICSXITTIER

{AE 3008 RAIHOMHEE VE » b % BRE, FEL
HLEERREHML, 95% O0; & 5%CO; DG 72
THIFIUTz 30 °C ® KRrEBs-RINGER bicarbonate K (i
B ¢ 10 L 87k, NaCl 70 g, CaCl,-2H,0 3.7 g, KH,
PO, 1.6g, KCl1 3.5g, MgSO,.7H,0 3.0g, NaHCO;
21.0 g, glucose 20g) %2 A7T2 L7z 30 ml O MacNus &
WACBRELT, ZOHBEG R, FREN—XVEH
UTHES 7 7K i U1,

M. eLvEy MEFHOEAB ITHXITTIEM (Lan-

GENDORFF )

&K 3008 AIROMEMEEVE » b2 BBRE, RFRL
DERRH L, EOKBRIC T S A0 = 12— 2HA
U, 95%0; & 5%CO; DEE& FATHEM LI 30°C
® KREBs-RINGER bicarbonate ¥K TRl 2 LIz,
ELBEO—ifevy 4 > Tldd%, ZOEFKEH?
FeD bovzva—+— (HELNE, SB-IT &) %
FAWTiEER Uz, BRI 3~5 ml/min [CHHIL,
HERA 50em H;O & Uz, %L, KBy = =
—~ VIHATD = » Erh D BRE AT, 0.025~0.05 ml D
RETRE U, 1z, OoEBuizaZ 57 (A%
fE, RT—28l) 2 NTHREL,

IV. >R EERE TS JITI/EA

A 3 kg LI LD & 2 2HERED Rz  Urethane (1g/
kg FF F#5) ¥ L ¥ Pentobarbital sodium (25 mg/kg
EEREE) BEME2ELUI:0b, HUlORKREIRRIC
R®Y zF LB (PE-190) 2FAL, EbTF VRV a2~
¥ — (HAL®E, MP-4T) 24 UT, 50DMECHT
A% 5 b5 LRC, LEUOBRBIIRN~NS R ) =
FL 8 (PE-160) 2iEAL, LRBEBIIRIM 2 ¥ >~
(Sigma finger pump T-8 &) 2RV TERHERL, 2
DBREOEBZELF LAY 2 —%— (HEANE,
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MPAT #)) LKV 572 ANTA v 2 HEES Xy
va sy IR U, ki, HRREIRDOERD
T AERITEA LI, B8, COMRER, pH REK
T hEFICEHINSEDT, Tobramycin (X 3.6 N i
B % T pH 7.0 L 12, KreEBs-RINGER bi-
carbonate %y TR L, Gentamicin {37 D FE
KrEeBs-RINGER bicarbonate {Z¥5f# L CTHWIZ,

V. <9 2/PMBRABRECS XITTIER

1A% 188 LAko DS Rt v v 22 EHAL, K
AI24RE KD A2 A THRA I T, BFEEHELT
105481, 2B BH#1C Charcoal meal (5% JKRFER,
10%7 7 €7 I 23F]) 0.1 ml 2EAKRESL, 303H%
CERL, PNEPERHUT, MEERICT 5 Char-
coal meal ORBTRLEH LIz (ALY, EBIL, 1
BEIOPC & U, EHAKKESHENRE LT ZO0HE
MR t BOEICE DRDT,

VI vy FHEHBED QBRSBTS T TIEM

®E 2kg YLDV X2 ERE, REL ZOEEH
2R UIZ, #9 1.5cm OEIB A %, 95%0; & 5%
CO, DRAH# ATRIFILT: 37 °C DKREBS-RINGER bi-
carbonate ¥ %1z U1z MacNus ZF83rbiciess mic &
FLT, ZORTFEDZEFREN—<VENLT, T
75 7R CEEsR L,

VI, ey MEHEBICEXIETTER

A& 3008 L LD EVE v b 2EERE, KR ZOM
BBl Uiz, %9 1.5 cm OEIBA %2, 95%0; & 5
% CO, MRS TRIFIL T2 30 °C @ KREBS-RINGER bi-
carbonate J§ %7z L1Z 30 ml (D MacNuUs R 83HNITHEST
FICIRIE LTz, /s¥5, Ba™ MREEROSBE T, HMRR
v 72y aDpbhicte s x vy A 2ERUIS
HEE3 L LT Acetylcholine (Ach) 10~" g/ml, Hista-
mine (Hist.) 10~7g/ml 35X ¢F BaCl, 5x 107 g/ml %
FiLY, SRR TR RSB IX 30 B & U, Ach 35 X OF
Hist. 12X 20RO S A 30, BaCl, D5&
126 R THREG U, ZOMBOEIV—ELL-IC
0L, Bik% 3OMERSE, KmEiced 5 e
F % WA B AT OIUROE X3 A MIFIER TR U,
F IR HIREIRITN 3 A B D 50 % HHIEEE (EDg) %
zOARERRRE bHEAI LTz, Hist [JGEICE U T,
RRELRE (B 2HEOWTHREE O HEER2 B
UTZo

VI FEOABEH IR JIFIER

1. 5o MEHFE

MO 5 v b 2B, 1IZbICTFERBEN L. 9
1.5cm OFEMH %, 100% O: THFIL1235°C D
Locke-RINGER ¥ (#lA% : 10L & & 7k NaCl 90 g,

KCl 42¢g, CaCl,+2H,0 2.4 g, NaHCO; 2 g, Glucose
10g) HITEEL, ZOHETMOIHE% SR~~~V
2HAUT, ¥ 7 7 EICERLUIS
2. VY XEAFE
R 2.5~4.0kg O v ¥ ¥ % {#i f§, Pentobarbital
sodium (25 mg/kg BRIRNIRS) THRE: LR, WO
IR EHE L, —lOFEBENICERER xv— 25
AUTHiAIZ ATz, #itk 1 H9EHE UTH»5H Estra-
diol (5 pg/animal FHAES) % 5 HAHEF L TRS
L, 6 BEICEKBOZEITFENERZEN VAV 2 —
Y~ (HFNE, MP4T), ®£Y2735 7 (ALNKE) %
AUTIEEg LIS,
X. 5 v MEEBRBEFHZRIBIC X % PEE G OBUNHRER
B XITITVER
thE 300 g F#%D 5 v b % Urethane (1.2g/kg KT
5 CHELICD D, BALCEE, LB BEEG
BARVER UTz, BESRIOBIIE L, LBWE2ERE
(0.2 Hz, 1 msec, fA) THIELUTHEHKL, FD 5>
AP 2 —%— (AANHE, SB-1T) 8L XY 777 (H
AJE, RM-150) 24 UT, A o&xAtyvud 3
7 RiciEsk Uiz, B, BERX bS5 L1,
X. 7 v MEBREE T IOIESREC L AHRED
BIRER T3 X3 31ER
1A 3508 RO T v b R, RE HREREEZH
FEEARE & & b Uic, BIROBRER 2, 95%
0, & 5%CO, DEA&H = THFLTz37C O Kress-
RINGER bicarbonate ¥ANCHRTE U1z, HEFRER D BLUHE
Y, MEMEMRE (BRI & CHEBEOERBRE
Tk WL U, OB ORBERMEE, NSvx
M1 0.1~0.2 msec, JEskE 5~6volt Th b, HERI
WOBEIE, ZFhFh 50msec 3L Hvolt FET
b5, WH, RIBRHIEE L O EEER 0.2 Hz DIFE
TAREICIMATZY, & X ICIZMEERIE & T2 E R D
A% 0.2Hz QIFEE TIT/8-> T
X, %= VGO Ach BFICE BRI LIET
YER
b oAz VREEE L, FHPHEEM IO, W
ROBEG 2 /HH U1z, £ 2.5 cm OFRA %, 100 %
O, THF Ltz » = v RiNcer B (FEAR : 10 L Z&HK
i NaCl 60 g, KC1 0.75 g, CaCl; 1.0 g, NaHCO; 1.0
g) FITIREL, Ach (10°g/ml) HEwck 3 INHE%2E
BEEAN— RV BAUT, ¥ES 57 RITEE LIS, Ach
126 R COORRIER 3, WA X3 MMER S8
T, ZOMHIE R, WERSIHONEDR S 20U
TEH UK, EBZ, -XTER (23°C) TS -15
X0 % 2 LR MRS L3 /EA
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tkE 3 kg DEDxa%, DIz { Urethane (1
g/kg B TF#5) X Pentobarbital sodium (25 mg/
kg BEREE) BAME: 2 LI:0b, 1 LRAKDS
TR s L M ERER 2 R U1z, —RIDBEA R
RN L, Z ORME (HREHE) % SR 40
Hz, 1~3 msec, 10sec, ¥&K) ZAVTHIB LIz, Mz
DEBIIREI S 7 1+ > Ttz Uiz RIDBERD T
RrNT 4 TOFA, FD FSo 2y 2 —9— (AL
X8, SB-1T) 24 UT, ZORMERA v oFEx I v v
w57 ITiER LIz,

X, REEHS S MCRAP A F s XITI1ER

1. v X

ERITHT AR5 & iR L, S5PL% 1BEE UIcikH
19.0~24.28, 5~6HED DS Ry 22/, < v
AFIRVEFABEED T US> THBR2T/8 512, T2
bbb, FREBNIIFVvr—%—RHitey 22 AN, &
HAHK%? Iml/mouse HENES L, 103HICHiRSE
Y& RS 0.05ml/108 OXR TEBEABEGAN
ICEES U, Ltk 2.5 BERIBICIFAR 2 ERTL, 5D
1o TRERAE Uz, $1, REHHCE 2 FHEKODIE -
TR HELY, 100 ml DMK TR 2HMH L, CoLe-
MAN REHEE T TRAD Nat, K+ D& 2 JiE U
1o

2. 9 v b

EERRCELT AR5 X R U TR E 220~3018, 9~
10845 D Wistar RifE5 » b ZFLy, CorNsH? D5k

Fig. 1

. H T A T T H v
10s sec “Tsec l

. : T
R R.35/min

&y

w

WU THRBEITZ -1, T8bb, v M2 10LgD
HRAY — it AN, £HAEHK % 2.5m1/1008 &0
BEL, 0Q&RICHEREY 2% A &% 05ml/100g
AR TESRBABEHAPICES U, L5 REiTbz-
TERRL, REPIEUI, BIRUIRZHIKT 50 &
IR L, CoLEMaN REHEEZHC TRAD Na*, K*
PR ZPHEL, FRE b KiNesLEY DHEIT UTIH -
TIRApD Cl- SR ZHE LIz,

FRAEDIATHER U234 5 Acetylcholine hydrochlo-
ride (Ach, Ovisort®, #5 — By 3K),
(Merck), Barium dichloride (BaCl;, Merk), Diphenhy-
dramine hydrochloride (Vena®, FJ#4#&), Epineph-
rine hydrochloride (Adrenaline®, =3t), Hexametho-
®,7(l12pIBise), Hista-
mine hydrochloride (Hist., f1)t#ti#k), Papaverine hy-
drochloride (Ft#tidk) X 8 d-Tubocurarine chlo-
ride (Amerizol®, FHIET),

‘Atropine sulfate

nium bromide (Methobromine

® B B &

1. X30OFER, MESICGLBRICEKZITER

a, HFEICk A1EM

Tobramycin 1 mg/kg O#5ICL ->T, HEEBL
CHFEIRIT & A EZBAED 78025 1203, DEEBIE S DD T
BERH LMD Utce E12, 5mg/kg OBREDHED
TELBUTING & A EBED DV, BEDMED TS
L EBOBI A LN, 35K, BWER%P 10~

Effects of tobramycin on the respiration, carotid blood pressure and ECG 1II in cat

FO et B B
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|‘200 mmHg 200 mmHg
' —
Tobramycin Tobramycin
5 mg/kg, i v. 5 10 mg/kg, i. v. 50
LI Ll 1my LLLLLLLL il Ll |1 me L
H. R.180/min 176 . 5 sec 173 179 179 0.5 sec 165 180
T g PR B F S B S B R _t—t*'—t—t—.‘!; LN S T P B B B¢ LA B B G B R S T
l’ z’ ’> Ly 15’ 30
R. R.35/min 34

200 mmHg

1

Tobramycin 50
25 mg/kg, i. v.

¥ P
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200 mmHg
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Ll Llddddim ot b

166 0.5 sec 134 134

H. R.183/min

142 161 181
Cat 4.1 kg, +
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Table 1 Effects of tobramycin and gentamicin on the respiration, blood pressure and heart rate in cats
by the intravenous administration

b Respiration (rate/min) Blood pressure (mmHg) Heart rate (beats/min)
0se
. . dur. . . dur.
Compound (mg/kg) | control max o control max. fall d1-1r control | | 1.11
decrease | (min) (min) decrease |(min)
. 218 | | 167.5") £ 6.6+ 0 —- 1179.0 45 | o
3.4% 117.82) £ 6.7 0 ~ | 12¢| 05
P 27.3 o 166.0 £6.9 |10.5%2.5 10 | 178.3 8.8 20
. 3.2 118.8 *6.8 9.8+2.5 6 7.7 1.1
Tobramycin
28.0 4.7 163.3£8.8 28.0 £8.8 31 |181.3 19.0 .
8
10 4.0 1.4(3) ! 113.3+8.3 22.0%3.2 24 11.7 4.3 33
25 25.8 7.0 is 158.8 7.8 58.8%+9.9 43 |177.8 32.5 41
3.3 0.4 110.8£7.2 53.3%*3.1 48 12.5 6.4
1 27.5 0 171.8 £10.0 5.0 £0(2) i 180.3 5.0(1) 15
"33 122.8£10.3 | 5.0%0(2) 1 9.4
27.5 2(1) 166.0 £8.1 12.3£2.0 14 | 178.5 8.3
3) 15
. 5 3.6 10 116.8 £6.7 9.8+t1.4 13 10.4 1.4( )
Gentamicin
28.0 3.7 161.5%£9.2 26.5%*6.1 26 | 181.5 15.3
2
10 4.4 1.8(3) 17 110.8 £8.1 22.3%4.0 16 13.4 4.5 3
25 25.3 7.0 18 157.5%7.1 57.3%9.3 41 | 174.5 28.0 18
" 3.6 0.7 106.3 £6.7 48.0 3.6 40 13.3 5.4

D Systolic pressure, 2) Diastolic pressure, * Standard error,
Number of cat: 4
Numerals in the parenthesis show the number of cat responded.

Fig. 2 Effects of gentamicin on the respiration, carotid blood pressure and ECG II in cat

Yoo p—— — - !(_r-“’_“_T“irv—\\“ v v I‘sllllffli_l,lﬁ_‘lu')|
10 SLC 1 sec i 1 7
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VAR WAJ\\/WWWMWWMWNWNWM WWWM%WWWWWWWWWWWW

200 mm g 200 mmHg

t

1
Gentamicin 50 Gentamicin 50
5 mg/kg, i. v. 10 mg/kg, i. v.
L my LLLLL i gl my AL
H. R.180/min 178 (.5 sec 183 (.5 sec 176 183
T v v ll~/ill|i I'I_!—"ﬁ\;“l_‘!ﬁ! ~_;),i)| ‘i{)/‘ T S() Al ‘lzs,x
R.R.35/min
MW»M&WMWMWNWM %WWWWMMW mmwwum uwmwumm w.wmumm WMWMMMWW.W WNWWNWMW

200 mmHg 200 mmHg

150
t

Gentamicin
25 mg/kg, i. v.

Lol by 0 G G Y Y YOG Y0 YUY O I O O

. R.180/mi 59 0.5 sec 148 144 144 155 175 182
H. R.180/min 169 0.5 sec Cat 4t ke 2
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25 mg/kg 1CHIT &, PRI BOOSEELCHRD U, METRE
VEFB 35 & OO BRI 3R & 72 > 72 (Fig. 1, Ta-
ble 1),

W -iF 5, Gentamicin 1 mg/kg DEEITL - T, FFR
BUIZED 5 InDs, 4 Bl 2 BT T OB b5
Abhic, 5mg/kg HEOHE, 46 1H1ICEDD
TR OREEB OB DA >N, Eio, MESEECT
L, DABABAD U, #E&E% 10~25mg/kg T
99 &, WEOEORADVER, IE R REEA 3 L ONO B0
PEFIDSEIA & 75 5 T (Fig.2, Table 1),

2D X > g, Tobramycin 5 K& ¥ Gentamicin 1
mg/kg LI EORSIZOERO WAOER 2R $TH, OE

X% 5 & % &, Tobramycin 10~25 mg/kg 35 L O Gen-
tamicin 25 mg/kg O E Tk H P-Q M ITIZ AL
LR REDE, WD 25 mg/kg HEILL H 45 3
plicisu iz Q-T FROIERDA LN, X1, 4
Firk 2 BT WO I2WA Uiz (Table 2),

723, Tobramycin 25 mg/kg HERIRIS 4 Hiwp
3BT TR DA ST,

b, fMEC X A1EH

Tobramycin 25~100 mg/kg DL H, FEDW
2 b2 IR VER, IUE FREMA % X N0 IHENE
WAERD A BN, RIS, HPEGH 20~90 77T
BA LY, 20%ELCEET BB A LNz (Fig.

Table 2 Effects of tobramycin and gentamicin on the electrocardiogram (ECG II) in cats by the intravenous
administration
Dose PQ interval QT interval Heart rate
Compound (msec) (msec) (beats/mm)
(mg/kg) - —
before after | before | after before _after
10 78.7£5.8% 82.7+7.1 | 230.7£21.5%| 241.3%27.0 181.3i11.7* 162.3£10.2
Tobramycin + + +
25 81.0%25 | 86.0*2.0 | 221.0%20.7 253.0£26.8 177.8 =12.5 1453 £11.6
o 10 77.3+2.7 | 77.3+2.7 | 225.3%255 236.0 £28.8 181.5+t134 166.3£11.9
Gentamicin !
25 79.0+4.1 | 85.0*1.9 219 0+17.6 259.0 £30.0 174.5£13.3 146.5 £13.1

* Standard error
Number of cat: 4

Fig. 3 Effects of tobramycin on the respiration, carotidjblood pressure and LECG 1I in cat

T M) T ] ] T TS B! T H TTT T "-‘I_T R ] ¥ T 7 B
‘Control 1() sec 5 l()/ ’() i(l ) 60’ ‘)0 1’(1
R. R.30/min 24 26 26 24
AWM W«VWMMWNWM WA wwmw# VAAMMIAAA VA VWW’*M’V&VVWM AAMAAAALAAAMAAIA VA AAMAAAMARMM. WA A
200 mmHg 200 mmlig

100 mg/kg, i.m.l 50

100

50

Al A A 11 Y ol b A A A kA
1L R.161/min 160 05 see 152 T4 152 163 170 169
Cat 4.3 kg, &
) Tt T T3 T T ¢ T o8 T3 T T, . .
(,rmtl 01 1"' H()' ()( ‘)U 12() lh( 2 1()

‘t‘uM‘ ﬁ‘yWW R MWMWW W A AR T I 'r«,'«w,'« A

250 mmHg

loln amyein ©100
100 mg/kg, i.m.

bbbl LD

H. R. 189/min 186 (.5 sec 173

LU L L UL

250 mmllg

100

LLUDL LDl

© 158 175 189
t 5.4 kg, O

200
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D Systolic pressure,

2) Diastolic pressure, * Standard error

Number of experiment: Control (5), tobramycin (5), gentamicin (4)

Table 3  Effects of tobra_mycin and gentamicin on the respiration, blood pressure and heart rate in cats
by the intramuscular administration
Compound Before Time after administration (hours)
& Dose 0.5 0 0.25 0.5 1 1.5 2 3 4
20.0 204 20.2 20.4 20.6 20.4 20.4 20.2 21.0
Control
2.2% 2.3 2.5 2.5 2.3 1.7 1.7 1.2 1.2
254 26.0 25.8 25.4 24.8 25.0 24.6 24.6 25.2
] TOB 25 mg/kg
S 2 2.4 2.4 2.1 2.3 2.3 1.9 1.6 1.6 1.4
=I
5 B -
; ) 25.6 26.0 25.4 24.0 24.2 24.4 24.0 24.6 252
& ® [TOB 100 »
I . 1.9 1.5 1.2 0.4 0.6 0.5 0.5 0.5 0.6
21.0 26.8 26.0 25.0 23.5 23.8 243 | 240 24.5.
GM 100 »
3.7 3.2 2.2 22 1.5 1.8 2.0 2.0 2.2
15129 151.0 149.2 146.4 144.6 142.4 141.0 141.8 138.8
9.1* 9.3 9.0 8.6 8.1 7.8 7.2 7.7 7.4
Control )
ontro 11042 | 1088 | 107.6 | 1048 | 1032 | 1020 | 99.8 | 99.6 | 976
9.7 9.9 10.1 9.9 8.7 86 | 83 8.8 7.5
171.6 169.2 164.8 162.4 156.2 153.8 155.0 153.2 153.2
12.4 11.5 12.5 12.6 11.5 12.6 11.4 11.5 12.1
TOB 25 mg/kg
® 129.0 127.6 124.4 1222 118.4 116.0 116.2 114.2 114.0
=} .
4 é‘a 9.4 9.0 9.1 9.0 10.0 16.1 9.1 9.1 9.0
&
2 E 173.2 170.0 153.4 148.8 148.8 150.8 159.2 | 162.6 | 1672
= s2 | 43 | 100 | 67| 14 | 46| 72| 57| 58
TOB 100 »
123.4 120.8 108.8 104.4 104.2 103.6 107.8 110.0 111.4
4.3 4.0 7.3 4.7 3.8 6.2 7.6 6.6 5.9
150.8 150.8 145.3 140.0 132.5 134.0 135.5 137.8 140.0
10.9 11.3 12.6 10.4 7.0 © 8.0 7.8 6.5 5.5
GM 100 »
107.8 105.8 100.8 96.0 89.5. 88.0 89.0 91.0 92.5
1.7 7.9 8.4 7.7 6.8 5.8 4.6 3.9 4.4
176.4 173.4 172.6 169.8 167.8 166.2 163.6 161.0 158.2
Control
6.6* 1.7 7.7 8.1 7.7 7.7 7.6 7.4 7.6
TOB 25 mg/k 171.4 169.2 165.0 162.8 160.0 159.0 159.0 157.2 156.4
~ me
g U1 94 | 96| 88| 89| 88| 91| 94| 88 | 85
g ki TOB 100 185.4 184.8 171.8 167.8 171.6 173.6 177.6 175.4 179.2
n
< 5.2 5.1 12.7 11.2 7.1 6.2 4.7 6.1 6.9
173.5 172.3 169.5 166.8 164.8 166.3 166.0 162.8 164.5
GM 100 »
10.7 9.7 9.5 7.8 5.6 4.5 5.3 6.2 5.3
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3, Fig.4, Table 3), F 7z, Tobramycin 100 mg/kg #¥
Btk - TOHEED A - THINS 25003 4 Fid 1 Filic
A5z, Gentamicin 100 mg/kg ## 51k - T},

Tobramycin & (2IZFRREDOFEERAIER, ME TR
YRR B X D IEEA R 25 A 6 ic (Fig. 4, Table

3), 7%, Tobramycin 25 mg/kg 35 X ¢F 100mg/kg
ECL b, 541 1O TERDSA SN,

0. ELEy MEHAELEREICHEKIZTER

Tobramycin 2.5 x 10™*~2 x 1073 g/ml %5 % & Genta-
micin 1.25 x 1074~ 1072 g/ml O¥Y 51X, LT MHH
HOEOABERICE LT, ZORHEDS X OB

Fig. 4 Effects of tobramycin and gentamicin on
the respiration, blood pressure and heart Fig. 5 Effects of tobramycin and gentamicin on
rate in cats by the intramuscular admin- the guinea-pig (Isolated atria)
istration. Amp. - 20.0%
” x Control 0-=—== Tobramycin 25 mg/kg H. R.156/min 138
Gentamicin o—0 100 mg/kg
100 mg/kg
, 0n. } W
= 30p _Rcsplratory rate 5X10 1 2 oy
= NI —
g 201 mp. ”
s A% 162 /min i 18 2 5
:E 'l‘(‘)]l "
E »A”lu"l 1 - _ 710
Amp. —21.6 % ,
1. R. 111/min 190 120 125 126
E
\3
80t 5’%“10“‘ 1 o 3 10
200} Heart rate -
»E LY — . o » A Lt /min T w10 136 150
2 160t B e e =
2 10} _-
T L 1 o1 1 i il 1 1 1, 1 L 1 B
CI _ CI0.250.5 1 1.5 2 25 3 35 4 6™ W
1073 v o 5 10
Time after administration(hours) — e —
Table 4 Effects of tobramycin and gentamicin on the spontaneous movement of the guinea-pig
isolated atria
Concn. Inotropic action (%) Chronotropic action (%)
Compound ; . - -
(g/ml) max. change time (min) max. change time (min)
2.5x10™ 9.4 4.4% 2.4 8.4 £1.7% 1.3
o 5x107 23.3+6.7 1.8 121 %25 2.5
Tobramycin 3 '
10 -54.713.6 2 -24.8£6.6 4.5
2x107 -88.6 £6.8 3.3 434 %438 4.8
1.25x 107 -10.9 £0.3 3.5 7.4%1.5 4.5
. 2.5x10* 182+ 1.4 1.9 -6.4 £2.4(3) 5
Gentamicin 4
5x10 -31.4 %£5.2 1.6 -11.7%£29 3
107 -71.8 £4.1 1.9 -18.8 £3.6 1
Acetylcholine 2.5x108 -56.5+5.5 0.3 -6.6 0.7 1.5

- : Decrease, * Standard error

Number of preparation: Tobramycin (4), gentamicin (4), Ach (8)

Numerals in the parenthesis show the number of preparations responded.
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I UTz. T OIMEIVER L, Gentamicin 3 Tobramy-
cin X b R0 VEA Td - 72 (Fig. 5, Table 4), Ach
DAE 25%x 108 g/ml DFEILE > TH, AHKIC Ne-
gative inotropic 35} ¢¥ Negative chronotropic {Efid3
Aoz (Table 4),
M. ELEy MEHOREEICHY 5/ER (LaNcen-
DORFF %)

Tobramycin 0.4~5mg 5zt b, DINFEIBL Y
HIERUIME S NIz, 7z, Tobramycin 2.5~5 mg/kg
OREITL Y, BHREOH TR U, #RiH
MUtze $78b 5, BMEZFIDITNHEL, O bITIKR
TA&5iCEbN s, Gentamicin 04 mg FHITLD,
DRI 5 Bl 3 BlASIE 3 4, FABHEGE 5 B 2 B
D SN iz, E1, 5 BId 1 TR O T B
g5 b Db -1z, Gentamicin 1 mg (3, LIS
¥ X orEE BT U MG ER UIchs, BRI DR
TR 5 FIFR 4 BIDSHEIML, 1B Ui,
micin 2.5 mg &, OGS X CHEEGTH LT ]
BER UTchs, 46l 160, BB LIcDb
THINIA BT, Gentamicin 5mg (3, (ML T %
4 BilFp 2 BUEBRTINEI UToas, 4 filrb 2 Bl
WmIn, i, ABEHUTE, 4 FIR 3 flbss
BT, 10RO ABA LN, FERKDR T
B3, 460 3 PITBOTRADEM U, 1 ENIIH

Genta-

IO HTH -1z, Gentamicin KEFGDHE, DI
HEHB X CHEBBCH LT, X UDIGIRIER L, ©
LITHRE O BRIER B34 5N b X HiIcBb i, Ach
0.1 pg DEEICE - T, 4 3 FIHILALHETIDIFID
Db, HmHEbY T—BHICA SN, 1PN
FTdh -1 DHEBICHE UTiE, B Hec el
U, EREOBMTEICE LTI, 4616 2 BlH5ED s
L, Obicinuizds, Ach O3 —iBEik
DdDThHh-1- (Fig.6, Table 5), 7535, Tobramycin
1L 08 Gentamicin (D Negative inotropic YEFITDU
THi#Ed T, Fig.7 OEBHTh b,

V. ROBEMEERECIKETER

Tobramycin 0.2 mg Ll EORG T, B/ HRE
ORWD, Trbb, MEHREIERBA SN, Genta-
micin 1~5mg OHZCL ->TH, BEOHREDMR
HhiHm 5Tz, Ach 0.1 pg 3L X Papaverine 0.1 mg
OEBEE, BREEOEEIRIEA» A 5 i (Fig.8,
Table 6),

V. TYORNEHRRECHKBIER

Tobramycin 4 mg/kg OEEICL b, /IMED R AW
RRBIZIZ E AL IS, 10 mg/kg 5 Tk
I SN AR AiA Sh, FSE% 25 mg/kg 1T
WET 5L, HE (P<0.01) TWfldhiz, Genta-
micin 10~25 mg/kg OWEICL >TH, /NBEDRKI

Fig. 6 Effects of tobramycin and gentamicin on the guinea-pig isolated heart

(LANGENDORFF’s method)

pasan

7 p
10 sec 1 2
msnn —93.1 %,

Tobramycin Tobramycin

1mg Smg

Heart rate 150 beats/min

1 1120

Drop number of perfusate

=75.0 %

150 beats/min
120

W
90

Gentamicin
5mg

Gentamicin
1mg ~ )
['1;)0 beats/min

150 beats/min
90 90

VPO bbb bbb bbb bR bR bR Db BOE P bbb bbb b MO DDA HHORRHEAMA L dbbb AR bR PO
2001 31 27 26 1 20 35 27 27 27 27

e Z
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Table S Effects of tobramycin and gentamicin on the guinea-pig isolated heart (Langendorffs method)
_—(,ompound‘ No.of | Qont;actlle tcn;mn 771 o Heart r;té 1 Rate of pcrfusnon -
\(mg) exp. max. change (%) | dur. (mm) max. chdnge ("/) ‘ dur (mm) ’ max. changv (%) ! dur (mm)
) 4 | s | et | 19 | 23%04 1.6 1 No effect [
" - 1 \
1 s | 249%32 29 46402 18| 3744((22)) o
I T C169%22 03
Tobramycin| 2.5 | 4 | 61.9%29 1 2.3 LS £19 22 4 {
i " * 4114 %31 09
T 5 - o 32054 03
5 4 | -852%36 L 23 21.2%33 25 | \ | {
| } | +25.7£11.0 0.7
L 04 5 | 128%1.5(3) 1.9 24+o4(2) 1.7 +7.7 (1) 0.5
‘ s i 26.6%3.5 \ 3.1 49£08 20 ”272155)6 5@ 8:;
| | i -14.0 42 .02
Gentamicin | 2.5 : s e61t32 29 20 £200) 15 Lo | '
| ‘ | -322-+15.7 (1) | 1.1211.3 | +37.3£73 |45
| ‘ ‘ ‘ | +58.3--83(1) | 0773
| B | i [ 27.3%114 13 | 3usx7s | 09
| | =902 (2) 3.9 { 3) V I ® }
= 47 918472 | 23972 +9.8£3.6 15.1 +22.0%6.9 L3
| ! | | 328(1) 3.7 +62.5>-16.7 (1) | 173
l ‘ | -308%7.8 04 j
Ach 0.0001| 4 | N E)) I -36.2+12.8 07 | 21.7-+204(2) | 02704
{ +10.1%1.3 0.3
+: Increase, -: Decrease, * Standard error

Numerals in the parenthesis show the number of preparations responded.

Fig. 7 Effects of tobramycin and gentamicin on
the guinea-pig isolated heart and atria

Inotropic action
o—o Tobramycin o— Gentamicin

Guinea-pig isolated heart Guinca-pig isolated atria

100 (Laxasxoowrs’s method ) ){
[
0] i
‘L,.
0 1 D W R U T
Dose (mg) Concentration (<1074 g/ml)
LERIZINE SN AT - 12h3, BETIRIE» -1

W15, Atropine 10~25mg/kg OHETIE, v 9 2
INB IR AR R REDSE Il S hure (Fig. 9),
VI vHEEHEEOBIERHICHKIZTER
Tobramycin 10~5g/ml #¢5%, HHHEE O 5o

T LTI E A EETDIS0DS, 1074 g/ml £ 5T 45
2 (DS BB IE DI T 3 & OF 4 Bileh 3 (03 F TRV
OBMOWD 2R LI, UL, 1HIKBNTIE, HIE
PIEOBMASH AR Uz, $72, 107°8/ml 51k -
T, G ORIREDIET B X O A FEHIAR O IR DR
HEFNTINT A BTz, Gentamicin T3, 1078/
ml $E5ITX b, 4FIH 2 FHTIS TR SIREEDS BRI
FRU, 1T T AT O DR ORI
ATz, F1z, 107°8/ml S OHER, EHITHH
T, BRI DIET 3 & AT DIRI DM D3 2
Bz, EsE e U Tz Epinephrine 1077 g/ml @
WEILX > T, 2N T, HBEROIKTLL A
FERE OB DB 34 5 iz (Fig 10, Table 7),

VI EJLE v MEEEBICEKBTIER

Ach 1077 g/ml /50 k % NV E v M IEEHREGED
DINH#HIE, Tobramycin 3% ¥ Gentamicin DZFNZFH
2 x107°~ 8 x 107 & /ml #¢5GIT & -» T S N rods,
2 OREFANHIEIIR 30 % Th - 1o (Fig. 11, Fig. 12),

Ach BYEIR X VFEINBIUHD 5 5 Tobramycin 5
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Fig. 8 Effects of tobramycin and gentamicin on the perfusion pressure of a
hind leg in cat
’ ]Hs(;" TG YT ARV T T L T T
A '(‘v‘.‘w‘, AIMAMMAMUA AN WMW WJ‘MWMWNWW«WM MY "W«&WWWW(W WNNM‘MWHWW«WWWWWM VAN

r2 250 mm gt 250 mmlg

F100
L50 L50

7150 mmllg p.')() mmig

A
e | 1 . !
1 4:]»1':\111,\_‘('1!1 S0 Tobramyein Tobramycin L50
0.2 mg, 1. a. 1 mg, i. a. Hmg, i. a.
U —— P - gt e e L e e ey e e
! e S —T AR T A B R S S e A S S R R T O S S et S S R T S 0
1 1 7 1 3 | 1 3

v
LR HAAAN “&W‘ MMVWWUWMWUW«WM‘ UAMAUAINA }W«LWWMWMM‘M&W‘ WWM AL AMAMAA A

250 -mmllg r 250 mmllyg

~

xH )(]

150 mmlg 150 mmHg
rh

Gentamicin ,() :nntmur in )l) P apav.
1mg, i a. Smg, L a. 0. 1 pgia, 100 ug,

Table 6  Effects of tobramycin and gentamicin on the perfusion pressure of a hind leg in cats in situ

Dose Perfusion pressurel) (mmHg)
Compound ;
(mg) control max. decrease dur. (min)
0.2 108.5 £ 5.0* 11.5%1.0 0.9
Tobramycin 1 108.3 5.5 228+%54 2.7
5 109.8 £4.7 20.0 £3.8 3.6
1 110.0 £5.3 12.5%2.5 1.6
Gentamicin
5 108 0+49 22.0%3.6 3.9
Ach 0.0001 109.8 £6.2 47.0+£7.3 3.9
Papaverine 0.1 110.0+t7.4 44.5+8.8 1.8

D Minimum perfusion pressure, * Standard error

Number of cat: 4

J OF Gentamicin |}, %@ Phasic contraction X b § 8), zdDT &H 5, Tobramycin 5 X ¥ Gentamicin (D
Tonic contraction % X b ZEAICINHI L1z, Papaverine i Ach £ 12, Papaverine REDIEREERNSVER & Inek
1078 g/ml D513, AT Ach [UfED Tonic cont- LU B EREREDS S %, Tobramycin 5k {F Gentami-
raction % k& b HHITHIBI LIz, Wo1Z5 Atropine 4% cin ( Ach BSIC X AU T A BAMMEKE, Al
10~ g/ml #5513, Ach {ff® Phasic contraction 33 % DX DT 30 % Th-1205 b, ZD EDg,
¢ Tonic contraction ZINFFARMEICHHI LIz (Table (50 %R BHE LTH2E, ZhEN 1,4x107
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Fig. 9 Lffect of tobramycin, gentamicin and atro-
pine on the passage of charcoal meal in the
small intestine of mice

(i.v.)
Tobramycin
Control 65.3942.16
4 mg/kg 65. 63+2. 06
10 » 58.29:+4.75 i
25 4 51.39+2. 97 I P<0.01
Gentamicin
4 mg/kg 64.99+1. 44 J
10 » 63.7143.93 ]
25 # 56.304:3. 87 ]
Atropine
10 mg/kg 40.32+4.58 P<0.001
25+ 41.57+1. 44 | P<0.001
1 1 i 1 1 1 1 1 1
0 20 40 60 80

% traversed

Fig. 10 Effects of tobramycin and gentamicin on
the rabbit isolated intestine

GM Mo ol
107¢ 1073 W 1077 W

g/ml X 2.4%x10728 /ml Tdh -7z (Table 9),
Hist. 10~ g/ml $5C X 5 [FETOILAEE, Tobra-
mycin 107%~4 x 107 g/ml %5 % ¢F Gentamicin 107°~8
x 107 g/ml B¥51T J - CHVH S iz (Fig. 11, Fig. 12),
Hist. (oid 2 {HufEMicid, Wiy & § CEsELs A
Eo o, 70 EDj 1f, Tobramycin 2.0 x 10~° g/ml
3 X OF Gentamicin 2.5 x 1072 g/ml Gd - 7z (Table 9)
ko Hist. ##50C X AIWfE1E, Diphenhydramine D
AR (1078 /ml) T3 FIcifl s e (Fig. 1),
BaCl; 5x 10~ g/ml #2541 & % [ DULAE L, To-
bramycin 5x 107 g/ml~2 x 1072 g/ml D51k bl
flxhiz, o BaCl, #51Ck 3IUfEIL, Papaverine

Table 7  Effects of tobramycin and gentamicin on
the spontaneous movement of rabbit
isolated intestine

Compound Canen. Tonus Amplitude
(g/mD)
10°° 1) ()
¢))

Tobramycin 10 WQ W

()

107 HW(2) W3

W2 W)

0% | 1) Y@

Gentamicin = H(2) W3
WH2) W

Epinephrine | 107 ol b
i W3 W3

Decrease, T(4) <M (L) <ML

Number of preparation: 4

1 : Increase, {:

Numerals in the parenthesis show the number of

preparations responded.

Fig. 11

Comparison of spasmolytic activity of tobra-
mycin and gentamicin on the guinea-pig
isolated ileum

I —

I Ly +
TOB TOB TOB GM
2%107% 30 gee 4X1077 2

Histamine 1077 g/ml

Lyl +
TOB TOB TOB G
2%1073 4%1073 8X1073 2107

- Barium chloride 5510~ ¢ g/ml
/;/,' —~11.5% //1" /j /

/ / / )
/ / /

I / /
f

/" i // —55.1% "("rz.’o%
ey

-
bt Pavav.

100 g/ml 51Tk - T b FEIE Stz (Fig 1),
7235, Gentamicin [ IHifEHi% AV 2D T, BaCly #5
Xk A BRI 35 (ERNERGET U A8 - T2

Tobramycin 4, BaCl, {Eff1x, 20 Hist. 5L F
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Table 8 Comparison of spasmolytic activity to Ach 1o’ g/ml) between tobramycin, gentamicin, papaverine
and atropine in the guinea-pig isolated ileum
Compound Concn. Spa‘smolytxc activity (%) Tonic cont./Phasic cont.
(g/ml) phasic tonic before after

2x107° 13.7£2.3* 14.7%2.6 0.97 £0.01 0.96 £0.02

Tobramycin 4 v 29.6 £1.0 629 +14.1 0.97 £0.01 0.49 £0.18

8 375%2.4 82.2+89 0.94 £0.02 0.27 £0.15

A 2x1073 14.5£0.9 16.1£0.9 0.95 £0.03 0.93£0.03

Gentamicin 4 n 253%23 24458 0.91 £0.01 0.58 £0.12

8 n 34.0%3.0 73.9+11.3 0.96 £0.02 0.37+£0.16

Papaverine 10 29452 78.8 8.5 0.91 £0.01 0.26 £0.09

Atropine 4x107 34.6 6.3 34.0%6.3 0.87 £0.02 0.90 £0.04

* Standard error,
Number of preparation: 3

Fig. 12 Spasmolytic activity of tobramycin and

gentamicin on the guinea-pig isolated

ileum

Anti-Ba /- pp4iHist.

1001 .
O0———0 Tobramycin
L o——e Gentamicin
80+
£
£ 6o Anti-Ach
z
SN <
20 -
Lﬁ, 1 L ! 1 I L
0 0.5 1 2 4 8 16
Concentration (X1073g/ml)
Table 9  Comparison of spasmolytic activity of

tobramycin and gentamicin on the
guinea-pig isolated ileum

Compound EDs o (g/mD)
anti-Ach anti-Hist. anti-Ba
- a*
Tobramycin| 1.4 x 102 | 2.0x10° | 8.0x 10
Gentamicin |2.4x 107 | 2.5x107° —_—

* Tobramycin-HCl1

Hi Ach R L b 3 RRH B DN

Tobramycin 33 J ¢F Papaverine [T\ T, % D
Hist. /R OV THRREE (BW®) 2AWTORL
ThbE, Z0 pDy 3, 2N FHN1,51£0, 13 6L ¥

Fig. 13 Effects of tobramycin on the histamine
contracture in the guinea-pig isolated
ileum (Cumulative technique)

Contraction (%)
100

7200
78.9%
700 8or
200
52.2 % 60}
70 %2000 pD% 2 1.68
4t
» 700 22.1%
/7000
20 200 2700 2or
00
] 470 /
L A o ol
TOB  TOB TOB T o107 T 10
1072M 2X1072M 4X1072M Log dose (M)

Table 10  Anti-histaminic activity of tobramycin
in the guinea-pig isolated ileum
(Cumulative technique)
™~ Antagonist pD,’
Agonist Tobramycin Papaverine
L 1.51£0.13* |4.63+0.06
Histamine
4) 4)

* Standard error
Numerals in the parenthesis show the number

of preparation.

4.63+0.06 THBEATOEFHERBA Bz (Fig. 13,
Table 10),

V. FEOEHEHCEKZITER

1, 7v MEHTE
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Tobramycin 35k ¢¢ Gentamicin 109~10~g/ml &  RIFIHH Y, HERBHTL COMBEEMHERLE

Biek b, 5o MERTEGOHTREQET, EFHE  oic (Fig. 14, Table 1), Tobramycin ¢ HFEFEFED
IEORMOBA B & CEREIEORAFEORS % ROIOHIER B L OFEHAFE D Wb 1E i 13, Genta-

Fig. 14 Effects of tobramycin and gentamicin on the rat isolated uterus

/

Y/M | ( | | /(’f’f{/ il

A\

Table 11 Effects of tobramycin and gentamicin on the rat isolated uterus

Compound Conen. No. of Tonus Amplitude Frequency
(g/ml) exp.
1(5) {(5)
107 9 V4 W) W Q)
AREY)
1) +()
Tobramyein 10°% 10 13) W W
' W 3) W Q)
. 1 (3) WQ
10 5 W4
W H@ e
1076 3 12) (2 (1)
R 1) 15
1078 8 +3
Gentamicin @ W) W
@) 27¢))
4
10 8 JEIZ W3 WA
‘ W@ W 3)

{ : Decrease, ¥ <44 <4

Numerals in the parenthesis show the number of preparations responded,
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Fig. 15 Effect of Tobramycin on the spontaneous motility of rabbit uterus in situ

e e A o v s S S I I , mmHg
1Q 20 30 40 30
20
\\ ‘r‘\\ LA 10
Tobra’mycin 0

25 mg/kg i.v

LB Bma St S B S B Bun S S B S S cass S Sn S S e S S sun S A S SN S s B e S St e SO B S S B S St SR S AU S S Bun S SR BN SNBSSl SRL N

10’ 207 30” 40’ mmHg
20
o ‘ | I | 10
£ 0
Tobrefmycin 5min

100 mg/kg i. m

Fig. 16 Effects of tobramycin and gentamicin on the gastrocnemius muscle of rat in sifu

m:t:mmnmm' T HH mm'wm nmmtm tm*rmrmmr*ﬁﬁmh‘ﬁmtmmnmmm T F t ﬁﬁlHHm *mtmrm«
T 110 sec.

40g
I

T

- . 60 mg/kg, i. v.
50 mg/l\g. LYoy in

w"mnmw“r'm“ﬁmmﬁmﬁm mnmﬁm it nﬁmﬁﬂﬁmﬂﬁmmmﬂﬂﬁﬁmmmmﬁnmmﬁﬁmﬁﬁﬁm *mmmﬁ mﬁm
30 £

| mik|| | MMM MMMM

micin D ZH L H R MEMAYD B & HiIBbNi, Fig. 17 Effects of tobramycin and gentamicin on
2. UHFEETFH the twitch tension of gastrocnemius muscle

Estrogen i ¥ 4 ¥ DK TFEEB T L, Tobra- .of rat in situ

Gentamicin

Centamncm n
40 mg/kg, i. v. 50 mg/kg, i. v.

mycin 25 mg/kg BIRAES, 100 mg/ke BHRKHES, or
WIS BB RS AP T (Fig15), 5
X, 5 hEESRRERNNIC &3 B NEORMTEE sor Gentamicn Tebrmmyeln
Bl &R
Tabramycin ¥ X {F Gentamicin Q¥ 53, KB HEE & 6o
IR X 5 B ORIRRESICN U THBIIITIER L
1208, COVERIZ, EYR30~600 B CRERS LI NP
BACERYEDSALNIDOT, EREW 1 LT LT
| IO »#5 Ulz, Tobramycin 40~60 mg/kg ik sl
X b, BIREEEIESN, T, HERMZE
EVER DE R HIER U1z, Gentamicin 30~50 mg/

kg BIEICE - b MIVBRISIISI S N, 2 OIEIE ST 10 % %

FiZ, Tobramycin & b § RLMOERNS SN, 75 ‘ Log dose (mg/ke, i v.)
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%5, d-Tubocurarine 0.02 mg/kg #iFI1C L - T, B
FERIBOT X 2 BEREAT O BUNAER MG 1% I Ml & hure
(Fig. 16, Fig.17, Table 12),

X. v MELERBEMARE L A EERMNC K SR

BEOBRECHKEZTER

Tobramycin 4 x 10~*~2x 10~ g/ml #5512k b, I
v MEEFRBRERIEIT X A BRI BLUIUHE RS 13 &
ftc (Fig. 18, Table 13), EEFRIHIT X % B KGR
ISR EALRE IV, SREEDHE, & X1

R DRRIER 234 B vtz (Fig. 19), Gentamicin 4 x
107'~2x 107 g/ml H5ICk b, MRERIBIAERIG IR
W h I s urehd (Fig. 18, Table 13), TEEH: i i #uc
& AR G RS OH TR Ih b T &L
WU d -1z (Fig. 19), #ERIBIT X 2R D BLIX
fEOIMEIVEH 1L, Gentamicin )3 Tobramycin k% h) %
FRUVMEII DS A 5 Tz, WIEYID LRRDIERE, BA %o
g A LTk DHlPOLITHER U, I2d8, kA Ewh
R—HHE AN T A S NI Y OEREIR L,

Table 12 Effects of tobramycin and gentamicin on the twitch tension of gastrocnemius muscle of rat in sifu

. Maximal response
Dose No. of Control 2 Duration
Compound P time .
(mg/kg iv) exp. (2) % decrease (min) (min)
_ 40 4 434 £2.3* 16.2 £9.1 2.8 10.8
Tobramycin 50 449 +2.2 58.5%9.1 3.3 21.0
>30 (2)
60 4 424 £1.7 94.6 5.4 13.2
death (2)
30 4 51.0t3.4 6.4*1.5 1.9 7.5
. 11.3 (3)
Gentamicin 40 ‘5 45.7+3.8 46.8 £12.2 4.1
>30 (2)
50 45.7+29 87935 6.6 >30
d-Tubocurarine 0.02 50.2+2.4 77.5+5.8 3.3 >30

* Standard error

Numerals in the parenthesis show the number of rat responded.

Fig. 18 Effects of tobramycin and gentamin on the
twitch response of rat isolated diaphragm to
phrenic nerve stimulation

Table 13  Effects of tobramycin and gentamicin
on the twitch response of diaphragm
to phrenic nerve stimulation in rats

C X X
e R B o | O e
1 W 1 W " :
1min TOB 8x10~4 TOB 1.4%10-3 4x10 3 5.0+2.9*
K 6x107 | 3 13.9%8.5
. ‘ 8x10™% | 4 462 3.7
' ! Tobramycin 3
. 10 S 63.8 6.5
1 W t W 1.4x1073 6 759 £6.5
GM 8x1074 GM 1.4X10 2% 107 i .
4x10™ 3 153%3.5
Fig. 19 Effects of tobramycin and gentamicin on 6x 107 3 31.6 £18.3
the thtch.response f)f 1.*at 1sol.ated d_xaph- 8 x 107 3 65.7£17.9
ragm to direct and indirect stimulation Gentamicin i
, , I 10 4 73.4+12.2
“W” W {' ‘ W{ 14x10% | 3 97.0+3.0
i i i l\ ‘\ 2x107° 2 100
, ‘ A | m _ d-Tubocurarine | 3x 10 | 10 100
W W .

1
TOB 2x10-3 “1min

GM 2x1073

* Standard error.
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COWHERBEEATIIIEAEA DN ST,

X, hTILBENESRO Ach E5(C K3 RHEICHE L

139ER

Tobramycin 5x1073~10"% g/ml #5513, Ach. 10~¢
g/ml 85T X % H = VRS HBER O [UREER % Ml L
720 Gentamicin 10™4~107% g/ml #4551z 5 T4, Ach
107%/ml #5ick INREER I M & Shic (Fig.20,
Table 14), ¢ ® Ach (D Nicotinic {EF T3 % H%]
YEF 12, Tobramycin 3 Gentamicin L ) 0% VEHT
Bl 1chs (Fig.21), MARIER 50 1Ck b HP
DITHEL UTz, $ 72, d-Tubocurarine 5x1077~10"% g/
ml #5ick 5T, Ach 10%g/ml #5ick 2 b = v
BEZOMEER I Z g & © iz (Fig. 20, Table
14),

XM, XA LTRZBHEDICHKRBIIER

Tobramycin 33 X ¢ Gentamicin 25 mg/kg DEEIT
&b, I. WBNTERLIEIK, OETHRERS
& ORREBANHVER A B Nichs, TR, SEEREERT

Fig.20 Effects of tobramycin and gentamicin
on the acetylcholine contracture in the
frog isolated r. abdominal muscle

Acethylcholine 106 g/ml
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Table 14  Effects of tobramycin and gentamicin
on the Ach (107 g/ml) contracture in
the frog isolated rectus abdominal
muscle

Concn. o
Compound % inhibition
(g/ml)
5x10°8 22.1+4.2*%
10 32.4%4.0
Tobramycin 2.5x10™ 54.6 £16.5
5x10™ 79.9 £8.6
1073 94.7 £3.4
10 18.1+2.0
» 2.5x10™ 27.7£2.6
Gentamicin 4
5x10 549 *6.9
1073 74.7£10.3
5x1077 39.6 £8.1
d-Tubocurarine 6
x 10 60.6 £9.5

* Standard error
Number of preparation: 3

Fig.21 Effects of tobramycin and gentamicin on
the Ach contracture in frog isolated r.
abdominal muscle and twitch response in

rat isolated diaphragm to phrenic nerve

stimulation
100 -
o——o Tobramycin
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80
- R. abdominal m. /
3 ool
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14 20
Concentration (X104 g/ml)

FHRERIBIC X A BRONRER R L~ o (M hizh
o1z, SFREE & U TH W 72 Hexamethonium D 2.5
mg/kg DOEEIX, T DIFEVER 2E Tl L (Fig.
22, Fig.23), U1:»5-> T, Tobramycin |3fiZHs X Of
RREMEERCH UTEA2E LSV L S it@bih 3,

XH. REERSDTICRAFVICHKETIER

1. v <

Tobramycin (D 20mg/kg, 100 mg/kg D 2 FHBEOH
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Fig.22 Effects of tobramycin and hexamethonium on the contractile response of nictitating
membrane to preganglionic cervical nerve stimulation in cat
— ERRTE B S S s s SN TS SRR S RS N i B S S a—r—lx.1ﬁ*'-i"‘_"” - Liny
Control 10 sec. Iy 5 10 20 30"
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t
15 g Tobramycin
[ 25 mg/kg, 1. v.
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[250 mmHg

15 g Hexamethonium
2.5 mg/kg, i. v.

[\g/j 8%
E.S. [ : 1 p

250 mmHg

—82.6 % 696% {\ 55.1 /nkq 0%
—__J_ ———
E.S.

E. S.
,n 444 kg, 2

Fig.23 Effects of tobramycin, gentamicin and
hexamethonium on the contractile respo-
nse of cat nictitating membrane to pre-
ganglionic cervical nerve stimulation

Nictitating membrane

0 S
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s
) e
b= x—¢
£ 60 /
S ol x\ /x/x o——o Tobramycin 25 mg/kg, i. v.
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100+ x—x Hexamethonium 2.5 »

Diastolic pressure
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BiTisnT, 20 mg/kg BEEETIE, 3 BEOFE R
RISHIEEE GERAEREED e~ THEMOE@ 2R L
1203, t REDRER, AR TR, -1z, Nat HHitRIZ
20 mg/kg, 100 mg/kg #HEFE L & WAFfC i~ TN
DEAZR UL, t BEDKEE, AT, K #

MRETE GRS SR LI EALEZDIRNEDTH
212,

Gentamicin (D 10 mg/kg, 50 mg/kg D5 T, R
PEtAL, Na* et BRI o B 2R U,
10mg/kg BEF TIIWNEBHCHNTERE TH - 12, KF
PR, W EHE DNMEEI LI EALZEDZV D
Th-1,

7233, Chlorothiazide (D 50 mg/kg D5 T, REE
iR, Nat HeftELIARCEEmML, S I RIEA
2R L1z (Table 15),

2. v b

Tobramycin (D 20 mg/kg, 100 mg/kg D 2 A ED
WETIE, SEERPEHIR, Na*t jslov K getitaigsd
TRERCHRTIE E AL ZIZ 2K, CI7 ghitR M5 &
B CREMMMOBER 2R LY, BRSO T3S,
12

Gentamicin (D 20 mg/kg, 100 mg/kg OFY5T, R
PE IR 2 R 372> - 1235, Na*, G~ Pt
13 100 mg/kg #ERET, K* PiftRSHRSREET
HECHEMUT,

F 7z, Chlorothiazide (> 100 mg/kg D EICL Y,
[REEHIE, Na*, K*, Cl= gitRtidn3th & Bnicsgin
U, FHWARRRIER %27 LT (Table 16),
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Table 15 Effects of tobramycin and gentamicin on the urinary excretion in mice
Dose +b) +b .
Compound |(mg/kg) Groupsa) Urinary volume® P Na P K" P
. im. ) (3) (uEq) ‘ (kEq)
Vehiclec) — 3 2.8 £0.09 - 107 £22.5 - 108 £28.3 -
X 20 3 3.6 £0.58 >0.05 224 £63.6 >0.05 - 119 £39.1 >0.05
Tobramycin .
100 3 2.8+0.33 >0.05 | 164 £39.0 >0.05 84 £18.9 >0.05
. 10 3 4.1%0.41 <0.05 | 303%34.6 <0.02 | 106 £20.3 >0.05
Gentamicin
50 3 3.5%0.81 ->0.05 | 227*77.6 >0.05 |100%29.0 >0.05
Chlorothiazide| 50 3 6.1£0.17 <0.001| 794 +£50.2 <0.001 | 195 £18.8 >0.05
a) : S mice for a group, b) : Total excretion for 5 hours, c) : Distilled water
Saline loaded volume: 1.0 ml/mouse i.p.
Table 16 Effects of tobramycin and gentamicin on the urinary excretion in rats
Dose . a) +a) +a) = a)
No. of | Urinary volume B Na K Cl
C d ki P
ompound | (ME/kD) | "y (m) (uEq) F (uEq) P EQ) ?
Vehicle® | - | 6 0.8+0.39 - 323£17.9 - 27.5+14.7 - 65.2+42.8 -
. 20 6 0.6+0.29 |>0.05 | 28.5%144 | >005 45.0%21.3 | >0.05 924425 | >005
Tobramycin
100 6 0.8 £0.33 >0.05 42.5+239 >0.05 46.0 £16.7 >0.05 120.0 £46.2 >0.05
Gentamicin 20 6 1.0+0.18 >0.05 |121.6 £40.7 >0.05 116.2+17.2 <0.01 222.7+63.6 >0.05
100 6 2.0£0.49 >0.05 |168.8*36.2 <0.01 159.3£37.8 <0.01 284.6 £66.4 <0.02
Chlorothiazide 100 6 5.4 £0.59 <0.001 | 656.2 £40.0 <0.001 218.6 £17.9 <0.001 750.7 £65.0 <0.001
a); Total excretion for 5 hours, l)); Distilled water, Saline loaded volume; 2.5 m1/100 g p.o.
h3, FAEWRIR, —RCOELTEIE, FR2E

= E S

PiEYE O B MR35 SEEVEMAX, 1) Choli-
nergic Z{EM%ZRTHD, 2) HIKE 2RI D, 3)
Adrenergic ZZ{Ef%RT D, BI4) FHRIBIER
PRTID KHEINs (HE), 035, 3L
A EDHAEYE X, Cholinergic VEM D> 1213 BHELEERE
EVERRZRL, B2ER2RTIORIENTH 3, 4H,
bbb, EYREWREIBDIUE» S, REDOBYIT
ONT — R SEEVEA % 3T L1z Tobramycin 3L M
B A & U TAWV 1z Gentamicin (2, W §BEE
M5, METEEA (x2), OBEEBEER (£
Ty b), REMEKBER (32), BEESHIHIER
(79¥), FHHBE T 550 BaCly, YA (EVE Y
k, Tobramycin D&AHRE), /NBRKEXREMFIEM

(7Y R) BICHHTFERERBIHEDR (79 1) 27
L, FHHE2RIBCETSEBbh3, i,
Benzi 513, ELEy FOWBUHBIOEEKETE, T
124 R DEETFEICOWT Gentamicin DIRAEVER 23§
ELTED, bbhdD v MTTAHEREMERT S
P, ThiZERZEL I ERFHDEICL 6D EED

HIRBHDMBZ VD (FED), Tobramycin k¥
Gentamicin {3, FEIEBNCH U CIXEBELH 5 HIHR
Td -1z, Tobramycin ¥ I Gentamicin 2 U1z
BE DIMETEIER 36X O OHEBOEATER © & A R
5, EYIREHK 20~ FOBITASNAT &IF, b
TRBWTRU S BHELUIHE, CORitIhsDREYD
BEMBEHEENLLNS (MEYER & HIrRsCHMAN'D)
TEE—HLTWVS,

BMEDEIRD 505, HEOHAYMB BB HE—RE
AR WK T A LRI LALNTLV S (ApaMsoN 5
1) Gentamicin {TOUVT § BraziL 53 EBhwik%
—HHEEWOBREA 2 ALY, ZOHWER, Sv b
D5 AR IR R — R A 1Tty T Neomycin
K2R IBETHALEL2WME LTV S, IHK,
DreTCHEN 5'® {3, Gentamicin OEBjFE—RES
IEWIHEA T, ZOMERMEEL D Ach D%
FHE AERAMIR LTV B L E 2 AT, SEIDDNID
NOEEL, 7 v MEASLEHE—BEBEESLI TS
v MR R — R R4 T3, Gentamicin (D
135 %% Tobramycin X b & IMHIWER S5V H5A4 5
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Nizhs, BTH = FHE EG B4 T, Tobramy-
cin DI 543 Gentamicin k b § EEIVEF HSE MEFIHS
ABNI &1, EFED Gentamicin DHERITN T
% Ach DEFMEHBIER2EAS &, HELLHHATY
20 % Lz,

Tobramycin & Gentamicin DVEFR%2HEE L T &4 3
&, —RICEEGHE (BB, <~ vRNE v
VNS, EvEy FMEHBERBIOS » MEHT
H) T3, Tobramycin p$ Gentamicin & h x:b¥dHThH
FTOIZH5HNEBD A 5, W oIT S EB R — T
B (7 v MECABHE—BEHEARSI S » M
HEERE R —REREL) B ErvE v DRI
7 UTid, Gentamicin 3 Tobramycin X b b4
PIEDBLENMEABA SN X S IEbN S, L L,
Tobramycin %3 Gentamicin [ZHAT & { ICHOIEPRVE
%R &1,

#* 1]

1. Tobramycin (TOB) O¥uEFEIziIMEICLD,
Gentamicin (GM) & IIZERBE OBKE: * 2 E PR,
DB OB B & CRERBBA A SN,

2. TOB 53, =N Ty MEHOIEDNFD%
mMEL, ZoHEBEERD U, TOMEERIZ, GM
X0 B RPBENMEMHB NI, i, TOB i3 La-
GENDORFF T L 3 €V E v bHEGHIDED IR % 1]
L, ZOHBEZRA U,

3. TOB %X 0 GM O#5I3, R 20 HM
BRBEICIHRLUIZ, COMEIRIEM 12, TOB 3
GM [T HARTRRENMEM %2R LT,

4. TOB L 0* GM O#HIEIL, < v X/NBODRE
MREERMGIT A HA Bd o1z, i, WEHORE
i, VY FEHBEOHRRELETL, BRMENGED
W2 Uz, 12, 7E2FLaYy, 4308
KON Y U AEIT X BENVE v MEHBE O
YEFIE, TOB 3k GM 2 X bR cisl S iz,

5. TOB & GM D5tk b, 5 » MEHTH
HEBEDET, X OEBIHEDA SN, TOMEIE
A1, TOB %3 GM L hRRBMNMER TH o728, o4
FHETFEERNCE LT TOB I E2E5 A b - 12,

6. TOB 35Xk GM OB, 5 v b HfkAE
RRIBIT X 2 B OBIAE 2 WG UTc, ¥72, T v b
T AR R R R BT & A BRI D BUNAE SIS ] U
12. LEROWRIGITX 9 2 MfER X, GM s TOB X
HRRRNMERRZR U, TFa Y L EIRE SRS
T VEHBERGONMEER I, R b TZEYiT X b ik
INiH, TOMFEWEAIZ TOB 5 GM X b 008

BHaZRLI,

7. TOB X 7F GM 13, 3 2D EHA SRR
PRAHERIBIT & 5 BIRDIRE R i 2 5 A8 - 12,

8. TOB &, ¥vx, 5, hDR, Na* K+ ClI-
OHFMBITIIE A SER 2R 2h - 1205, GM i3z h
b2 HEITHMYT 2B %2R LT,

UEbdDz &H 5, Tobramycin s Gentamicin i~
T, BEHYOFERBR, MELER HRE L ORI
ERHUT, & ITERNIEEIER 2R T & idBbhis,

X oy
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PHARMACOLOGICAL STUDIES ON TOBRAMYCIN

EFFECTS OF TOBRAMYCIN ON CARDIOVASCULAR,
RESPIRATORY, MUSCULAR, AND URINARY
EXCRETORY SYSTEMS

Hirosur TakepA, HiroNoRT NAKANISHI, SHOICHI MATSUMURA,
SaBURO MAaTtsupa, Masaru Kawakami, Korcar OTANI,

Osamu Uno and Akiko KANESHIRO
Shionogi Research Laboratory, Shionogi & Co., Ltd.

The pharmacodynamic actions of tobramycin (TOB), a new aminoglycoside antibiotic, were studied
and compared with those of gentamicin (GM).

1) Decrease of blood pressure, respiratory rate, and heart rate were observed after intravenous. or in-
tramuscular administration of TOB or GM in anaesthetized cats. (potency: TOB=GM)

2) Contractile force and rate of spontaneously beating isolated guinea-pig right atrial strip were de-
creased by TOB or GM. (TOB<GM)

Contractile force and rate of isolated guinea-pig heart examined by LANGENDORFF technique were also
decreased by TOB.

3) TOB and GM caused slight vasodilatation in hind-leg of anaesthetized cat. (TOB>GM)

4) Intravenous administration of TOB or GM suppressed the ability of the intestinal tract to propel
charcoal meal. TOB or GM reduced the muscular tonus and amplitude of spontaneous contraction in iso-
lated rabbit intestine, and also supressed the contractile response to Ach., histamine and barium in isolated
guinea-pig ileum. (TOB>GM) ’

5) Myometrial tonus and motility of isolated rat uterus were decreased by TOB or GM. (TOB>GM)

However, TOB showed no effect on uterine motility of rabbit in sifu. k

6) Twitch response of the gastrocnemius muscle and diaphragm to nerve stimulation was depressed
by TOB or GM. (TOB<GM) B

Contraction of isolated recto-abdominal muscle of frog in response to Ach. was inhibited by TOB or GM.
(TOB>GM) )

7) Contractile response of nictitating membrane to preganglionic stimulation of superior cervical gan-
glion in cat was not affected by TOB or GM.

8) Amount of urine and excreted ion such as Na*, K+ and Cl~ were hardly altered by TOB, but signifi-

cantly increased by GM.



