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T/ EREGRAOREHEC L DR - BEYCET s ERINE

AE BR-KBEFE-HII &
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BERVEHKET AREHEHE
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(BFf 54 £ 9 A 7 BRH)

7 3 7 EREAEA O ST X 5 MEREOBE L RS L BB DWTERE 87 AR A
WTHED L h & HEHRE Ui,

(1) 1EM» - AEEEOMERE S XVORFERELHEDOZhE DKB o THEFH L
o ZOMER, BEMIEERE X DKB 100 mg/kg 3 X U8 50mg/kg §# 5 CIXAMEEL HEL
DHCEBZIA DRI hr oo, BERZKEED 2mg/kg ®E T, HEDIRSBEL, HSEH
FELOMCEEEN A bII, ¥7- Area Under the Curve(AUC) ®ZBERFEILRIZ FhFh
DHREBETHE L AEBIEL OMCEZTZI AR o0

(2) MERIVBOFRBAGYENHRIIE, DKB i 100 mg/kg, 50 mg/kg, 30 mg/kg » %
REhGERS IO EmESEL, GM X 50 mg/kg % #E, 30 mg/kg ¥k X OABEREE Lico
WIOhOEKLER 30 HEHEE L, BRELS 10 BRZETEL, RFR LA EFERAOEE
DEE, BEYMHEZEMBETCHREL, BiX H-E XU PAS B THELL, £D&EE
FEBRS I OEEEX DKB X h GM DR X WV EETH-7chd, WIho BHEKWTH
LEEBEL DMK, BEORERCEEHARERITD O ol Lo TAERMLIT, 1
R e MEEC X ATER S T OBEMORBUL, HELRERETHLLELTIVIEY

RLTw3EBbhbo

>3
AE, 73 /EEEEHOBENETELL, /54
BRERERREOHME & die, 7/ EEAERMNK
RECKH L CEELA RS EHTE T2, 7 /B
BEF, FOREAE L THEBEECEEEYALT
BY, IEGBRLPERLOENRV LR ELLHE
HLT, 20BE5R1, bAETEIHELIRDLAT
Wighh, LALHEMEROZFHRLMBER, 20E5D
ERBE, v ay 2RI, BB ETRFER
FELHL, 6/ MNERIRIE SV TR B R DK,
BEBEHIEO LD HEIBHETHRELDEINT
Who FREMEEEOERN, L, SHIOAABBEOR
235, 71 ERGEAOBKRNRSE © B E 2K
Vo TORBBELAER VTS, 7§/ EEEIEA
D TR B 0 1 9% R B O BH BB O W T O R IR
BERERCSWTOREN L IR TE TWAHIT, Ln

il

L7 EEGEROSHBET X 25Es L UFESE
C2WT, BIMERTHED Th & HERE L BER
bRt Ko TEMFRRESTHXAVWTT I V&
PEHEAO SBHEC X 2ER S IUBHEEoREHR
DVWTHED Th L HERH Z ML, 7 1 7 EE&E
#) & LT Dibekacin (DKB) # X v¢ Gentamicin (GM)
{FEAL LM, DKB oF#icowT GM 0z h & i
Tﬁﬁ%ﬂﬂi?:o
N D ~

1. DKB oM+ X O RPEIRE D JE

7 3 EEGEAY SEMET ABAT, AlEEY
1B S5 &, TomBEFRECEHED, HEDLTHh
LRIFELL B T LNERERLLHALHIR I AT
BEU~BA 2 CRER IDEEERET IR E X
%, DKB # W THREICF\V T H 1B SHEFOmF
REREAFEIC BT B L ARDOTRER R TN E S H, &
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Sz RBEIRRIZ OV T L BNz o

55X 3.5kg DABERRE 30 PARFEALI, Th%
B L SESERLCSY, ThZhOBEYILES
P35 100 mg/kg, 50 mg/kg 3 LV 2mg/kg HE5F
Tt SEHEL, 28/ 165ml e X5
EREBNAREKTERL, BHRk»OFREARE
T 1RO THT o Too TESTEARRSAC IR I, IR L,
Bacillus subtilis ATCC 6633 R &8 & L T DKB
DREFHAE LI

2. AERIVEBORBASIIOBRE

HEW kg DHERE 57 FRHER L, EFRSE
#12 DKB i3 100 mg/kg (16 F), 50 mg/kg (16 ) ¥
XU 30 mg/kg (10 ) & ZhZhifiEss X O AREHE
L, GM 1% 50 mg/kg (5 H) » &, 30 mg/kg (10 )
THHER L OCRTERE Ui, SR, 18RI
HERORED MEFREN, REIEE S Area Under
the Curve(AUC) THBD LBV HEDTHER B =
Mehs o fofedd LRI TR D FETT o o W3
hoFEHD 24 BREEBECHER 30 HRERE L, BRBSLS
10 AHIEE Lo LA L GM 50 mg/kg 5B
HLREHRBBEADID, FEREHEUATEER
LB RBIh oo BWR R TIRETEEAL, 1% veronal
buffered osmium tetroxide solution ~C #f§4 % FEHE
EL, YFFEEEEE & i EMBADIREE Y (T AR B
ETIHEL, ENGSTROM?2Y 5,0\ 3 v} 5 collap-
sed cell &% - CEEMABE Lico BiX 10% BlikL
~ Y vEFEH, H-E Lufais X0 PAS o6 © THEL
oo

E

1. DKB omiFgE s X O RPEILER

DKB D&£#&5 @i 315 i & SEHER X 2 MmiE
BE% Fig.l, 2, 3 tRRLIc, HiEE SBEE &
mFEFREDBRL, BEBCI-TE LR LoTn
b0 ThbbRABECETS I TOBMYADL, &
EHETIE, BEECBR, ABRTEO 1Mz
REBECET SN, HETIE, 100mg/ke #5 T 30
%, 50 mg/kg 5T 15 4, 2mg/kg 5T 10 5%
CREBECEL, REENSERBRONT, BEE
BwwET 5 ¥ TORMIRL Lo T b, REHGEL K
TEL ORBBEXEBKLTAH % &, 100 mg/kg #
L35 X0 50 mg/kg #ETILABEYED 3 5 H 205
{IeoTBH, BELOMTEEEZIR b Rit 2o
oo LA L 2mg/kg BETRREBEIHED IS
% REEHE & ORI EEZE (P<0.01) &b hi,

8K5fd] ¥ T @ Area Under the Curve(AUC) #45
L AL Tl L TR B L, 100mg/kg # & ¢

Fig.1 Serum concentration obtained at the in-
dicated times after a single 100 mg/kg
dose of dibekacin
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Fig. 2 Serum concentration obtained at the in-
dicated times after a single 50 mg/kg dose
of dibekacin
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Fig.3 Serum concentration obtained at the in-
dicated times after a single 2 mg/kg dose
of dibekacin
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LA 572.0 ug/ml. hr, SEEEHE T3 624.7 ug/ml
hr, 50 mg/kg {5 TILEE 465.3 ug/ml. hr, AEE
IE 504.8 ug/ml. hr, 2mg/kg #r5 T3 1551 34.3 ug/
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ml. hr, SEEsE 30.8 ug/ml.hr, Lich, BEENE
L BARONTHEEHED AUC RHEDEFR IV K E
L BEAERL T e L LEREROBREETH
HEABBELOEE AUC BEZITS b A/ b o
o

e 24 R D ZRIRFEINES 25 &, 100 mg/kg
HHE TR 100.22%, S fERIE 96.5%, 50 mg/kg
BETIHHE 78.76%, SiEHTE 86.1%, 2mg/kg #
SETIIHE 88.4%, RIEHE 91.64% T, BEBKC X
WELOEBRALRLEN, ThEPhOBRERT, HE
L RTEEE L ORI B EELZRDILI 5 o

2. 28R

EHREC L D5 ~DEELYBET 51, HEMA
BFBRRCHE LU LEBOWT, BEAERHIEL
s

DKB 100 mg/kg #5 B Tix, KR IEILE B
B LB LTI DR A B R, Ui L DKB 50 mg/
kg LU 30 mg/kg BEFMTLL, EABEY L A%
DEEHMER Lo —7F, GM 50 mg/kg H5FHT
BBEOEITHEDOREL, 2HREOBLDOIBHT
ERSPRELUNCEER 5 2B On 5 FF 4R
(G-21x 188, G31x20H, G4 27 R, G5k
19 AMREHIER) i bhi, L L GM 30 mg/
kg BEBY T, ELABEY L ERE0 GEHINY
Rlio U EDGBEOHBIL DKB % X 08 GM B 58
Brd, HELAESERYEORCEY BB 7K o
b

3. AEOREMEPHFRR

DKB 100 mg/kg #HEBMTiL, LB HE TR
DEERA LK, FOEZIEERE R (Fig 4),
EHEEGR 5 e on T Ins Tz (Fig.5)o L
LEEHHETEERERZATCRBL w550 (D-1)
PHL2EERER LT 5 5 o (D-4, D-5, D-6, D-
8) ¥, B X 0 ABUDEMEEN LD Ko AFE
HEOEZOR VB CTRREEMROBEL X LA,
CORFEMEOEEDL, 2FEMROEE LR
EEERTELL, FHRGRESTORTEL T
7= (Fig. 6),

DKB 100 mg/kg SEEEY T b £ BB EM
RoEENRLbhch, BEOHMESCEERNICITGE
DENE ELSRERZREDILI 5100 £ DWTH
FEMAROEEHAY, *OBED L O»b/E Fig
7, 8 —ELTRIR Lo ¥ ke ABFEMPEOEENAR
bhithd D2k, BEEOBEED L O bIHI
BFI L 7o DKB 50 mg/kg #EB#H Tix, 8 Fd 2 Fic
REEMROBERZZD . Thbb 1 (D-23) 1E

Fig.4 The organ of Corti, lower part of basal
coil. This animal (D-1) was injected with 100
mg/kg of DKB intramuscularly for 30days
and sacrificed 10 days after the last injection.
All outer hair cells are damaged, and show
typical collapse figures ; the inner hair cells
are intact. IHC=Inner hair cells; 1, 2, 3=

First, second and third rows of outer hair
cells.

Fig.5 The organ of Corti. This specimen is upper
part of basal coil of the preceding figure. All
outer hair cells are intact.

Fig.6 The organ of Corti, basal, basal coil, This
animal (D-6) was injected with 100 mg/kg of
DKB intramuscularly for 30 days and sacrificed
10 days after the last injection. All outer hair
cells are damaged, and several of inner hair
cells are also damaged.

” ’ 1
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Fig. 7 Details of the doses of drugs administered by intramuscular injection and intravenous

infusion, showing the damage in the outer hair cell and kidneys.

The black parts rep-

resent the extent of the outer hair cell damage in right cochleas observed by surface
preparation technique with phase contrast microscopy.
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ErHEEEEREFCREL Tk, o 13 (D-24)
3% 2 @ERRTEME THE L T\ 2o DKB 50 mg/kg

LSS ERmE T, 8FF 1 (D-32) i 2EED 1
ME TCOEEINR K BRI

DKB 30 mg/kg &5 T, Hiks X CHmHE
%%&% 2 ToIYTHEEMIGCEEZLED bhie
Yo ﬁ.o
GMSMMNg%EE%fm,5%¢4%%£%R%
BALD 7o b TE H 5 LA EE Licic b #h 3, &
DA 2R E » THE EAIIRICEE A2 b,
GM 30 mg/kg 58T, #HED 17 (G-10) &
I EIERIASICFREEN 2 S hich, SEERY T
2 THEZZRD Lhish 1o,

4. BORBRBFMAR
DKB%GMW:I%%OI%E@ (L PR ANE VW 2 B

. FRIofE, #5E RHERC X ) EERQCAERN
t%%m&bhmv@f,@M%kouwtﬁﬁ%@%
Y, BIEORE LT L OB EEDORE X S ML Fig.
7, 8 IL—ELtco FDERBIKDLEIED Th Do

— BB E LT, L OHEERRDIEY

Do

+ R IRAE B OKIEMEBAL, B0 HEENEIEY
THbhbddbn,

+ 2 OBEEAHERI O AR BNRD D,

H: +OE EEDBRBEIES I » THBRE D
0)0

2 RHIE LR OBYERETE, & 5T AKILHEA
CERETWBM, RREFCEVWRBIEERL T,
%%)DO

RICE B 5B ONTH LEL LEET %,

DKB 100 mg/kg #iE@ym<iz, 13 (D-8) # K<
THIRERABEOBREOMAXEL Tk h, HETHED
R, & IRV ERIIBICR Sh Tl Th
bhBLRMORME LRERL, KBStz
BT, BEOLOHHEL Abhte (Fig 9), 1M
BT 5 EREO MR RARERIC e » T 5
DN TORMI—BOEBEOMECHEDN
HARREENESEL TV 3DRALhERBET, AKX
th, K7 O RME R X OMBERIITHEA EERERL
high o teo D-8 TIHRAREAAOEE L Ico TWE
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Fig.8 Details of the doses of drugs administered by
intramuscular and intravenous infusion, sho-
wing the damage in the outer hair cells and
kidneys. The black parts represent the extent
of the outer hair cell damage in right cochl-
eas observed by surface preparation technique
with phase contrast microscopy.
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(Fig. 10), tich b RAEDRIELRChIz» TE
RLER, BUHERIR, A4S VIFEOME LTERS
BRiEd T b FRFROBEEE, Thii~< &>
VvRBEBRRIEELTTECAPBEL T B
LB TR RS TR 8, BX LA ER O ki
DREBEFEE AT LEAA LAY, BEXLAL ERAR
=X VIiFEE, KRO DB HEMERRY (RTHEEN), K
MERNCETEAREZBRTW AL DI ENHR LR,
WFHAR PAS ReEaBld /R L, MEE { CHE
HETIERSGIROIE & MEOFH, *0RAECEE
75;'7% roh'ﬁ:o

Fig.9 Proximal renal tubules. This animal (D-1)
was injected with 100 mg/kg of DKB intra-
muscularly for 30 days and sacrificed 10days
after the last injection. A decrease of epithe-
lial cell nuclei and vacuolar degeneration of
tubular epithelia is seen.

Fig. 10 Proimal renal tubules. This animal (D-8)

was injected with 100 mg/kg of DKB intra-
muscularly for 30days and sacrificed 10days
after the last injection. Hyaline droplet
degeneration and coagulation necrosis of tu-
bules, and hyaline casts in tubular lumina
are seen.

}, £ o \.wr

uv 4‘

Fig. 11 Proximal renal tubules. This animal(G-5)

was injected with 50 mg/kg of GM intra-
muscularly for 19 days and sacrificed a day
after the last injection. Severe extensive
necrosis of tubules is seen. Tubular lumina
are filled with hyaline casts of degenerated
calcified matter.
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DKB 100 mg/kg &jsiiEstp iy, 23 (D-13, D-
16) » D-8 L BIFAKDOEEDHELXRLTE Y, &
DD 6 PIVShIBEDORETH - ko M L ATEH
EEDMCBEEDREIAA EEREZADILM 10

DKB 50 mg/kg 3 X O 30 mg/kg 58 Tk, &
TDZbhic D (D-24, D-25, D-33, D-38) » 5
PREEDFEEYRT S 0 (D-21, D-22, D-29, D-30,
D-31, D-37) ¥ THRbLhicH, #HEsE SHEsE L D H
WCFRA EERBRDIcH 5T,

GM 50 mg/kg WEBW T, 1 (G-1) (LEARHM
FOBREOREY R LT, 37(G-2, G-3, G-4)
TREEOEN, FELHALNh D-8 OFECELULT
Wite B H D 1F(G-5) TRREIXLEEET, £
RS R DEFE - T 2EEMNL L, »2AKIE
ELBET, LEMRETO—TCd EROBERSL
PAS BBt DR FHAZOFE L ENAbhi (Fig 11),

GM 30 mg/kg BEFW T, ARSI BEEDREYR
SRL T oA, —ifF (G-9, G-15) TRREEDHEY
RLU T oo S L ATHIE L ORICFEDBEECER
HRDIEH 5 T,

% ®

1. DKB o:fEk X OB @M DO\WT

DKB (1 H#®H, LFEHCFHE LT I VEEHRER
THHMND, 73 VEESAEACERL TV 2ERR X
VB EMAYHF LT\ %, DKB O 8 #Hit L £ 5 b
THEH LA#ETIE, GM X hixs g™, GM
D 1/2 e LEhUTFEVvbhT W 52429, ¥ <y
AR X HHEECH DKB OFERHEME GM X hix B
EWEWbRTWS, RRIC L H2AKERTYEH, DKB
100 mg/kg 5 X AAEREE 1X, GM 50 mg/kg #
S I hBEIVBRETH 70 1278 GM 5B T
i1, 0 mg/kg HETIAFEEYEAL LD 1AL
TEY, BEELBREOREXTRTLONKESTTH S
DXL, 50 mg/kg 5 TRIHFEEIEETHY,
LHREOEATHLONEL, BEELEFED L O
% A bhtco T 50mg/kg # 510 X HHEE
BHBOBRENEEEE VS XYL, BEECLHYAFE
BE R INIEDEL DN B, €5 T GM 50 mg/
kg 5 X HNEEEYATNOERY S BEL LT
E iz DKB 580 & i 5 & Lix 4 Theuas,
GM 50 mg/kg #5 CTRREDBRE/LEM (G-1) THL A
HEELBETHHZ L2b, GM OB (3 DKB
L Ol VDT W EBbh b, XHhitELE
v P THER X5 DKB D% ##:i3 Tobramycin %
Sisomicin X h{E <, Amikacin X hitiiv & Wb hT
VBB, bbb hDOREIL LD EMMETO B T

DKB M3 Tobramycin D% X DB\ B §
BT3B, L EOEERIEREWHEENE 5T
3, DKB 0EEZFHMIX GM ® Tobramycin X b {1
T EERBEL T B,

BEOEKER B HAETIE, DKB i3 100 mg/day
(2 mg/kg/day) THbH, GM % 80~120 mg/kg (1. 6~
2.4 mg/kg/day) THhH, BRANCHEER L DFERALE
BRMERAINRT V%, # o THYR L DY, T0E
¥ ABARET S C Lk VD, BEH AR
\WT% DKB DEEZREMIZ GM OZh X hhieh B
DTN EHEIND,

DKB nB#HMDOWTIL, D 73 VEEEERL
R, ZOEFRELEMLRAECAOh, EHEEEL
ELTEN, BEENELIRORTEIE N MboTY
%o DKB oBF#EMcoWTho 7 3 JEESER L )t
R LcBEILIEF D7V

IEBNT T v F EKET DKB DFEMZDOWT GM
L hERE LT\ 5%, DKB OBHEM GM X h B
ThbHEREL T\ 5B, bhibhd DKB L Tobramy-
cin & DLEER? T, K £ iz 40mg/kg %* 30 AR
SERE LBEOBRORBAMFARETIE, FMEHR
CIREDBERIZE A LERFRD Tt o ARRK
BT 5BEE 2, DKB €13 100 mg/kg, 50 mg/kg %
X0 30mg/kg HEHDS B, BEOKEIIVShi
100 mg/kg #52¢ (D-8, D-13, D-16) ic % bhi-#t,
KEBOHMTIIHAEIBRET, BERBLFREOREL
DN B ERIA LW oo THbBHET
RS ELEEORE L OBV S AT dose response
R LTV AS, BTt dose response iLit-Xh Ll
it \vwx b, —F, GM Tix 50 mg/kg H#E5H Tk
EECEHEDRERR L T\ ey, 30 mg/kg HEHT
BBRECL DML L, HERERIT S LR BeknT
3 BAAsz dose response 7R L T \» foo DKB & GM
OBFLEDREIX, GM DI NL W EETHHEEL
bhteh, BERERELOBRINERC I VRS
Enb, BEMCOWTL, B X BEKESETO
B, & OEFIC X AR IREIT X 5 5HEA L
BLBbhb,

2. iR X ARER R X OB HMROWT

7 3 JECREGERRIC X RSB, FomhREN
10~12 ug/ml Ll kicie s EHB LTV E LWbhTE
hoamsh, BB OWTLIIERAKD Z LAV b h T
VLB, Z DR dhAEIC B TR RZER O 5535
ERTHR S h, BIRAESEZRD LR TV
U2 LER Ui & 5 2 f « DI hA LI IRAE S 0EE
M, K TILEHBHEL DL K Tx b, 0B
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&, ERORSMAPEEH 10~12 ug/ml gz ic\ X
B RELINTED, T 0¥ GM i 100~200
ml DB FRL, 1~2 BRih T#5 L3, Tobra-
mycin Tk 50~100 ml FHRL T 20~60 5 » 1+ T
BETHIOSRIBRENRTVE, LLBEETT S
JEEGEAOSEREC I ANT R IVBEEYHY
FRTHEDOTh L HBRF L&z 2 bhic, &
LTI, DKB %LU GM DHERIAHE & X O
BEEL 1ML AEREC X 5AER X UEESE
ERFRBERFEACHERF L, MEMczoEE
DRECEERRCERNL W) oo ZHIZESE
FREFEALLBRERTIE, BHEF & 1RBB»F o S5%
ELole, ERogRmmFRE, AUC, RPEIREKT
FEENholcledELX bR b, o TAERND
12, 1M SEREC I AERSIOBESROR
Bix, HELRERFTHAEELTIVIEZRLT
WhEBbhb, dbHAT I JEEHERA X HEES
BIOBEHIEHOREMHBESL AUC &5 B8
TRBONROWTL, BEFTHRCEhTELTS
BOMBELEBbh b,

ks ebich, EREBEL TRABHB BV
BEEREIHEERZET EEATKCRHBKL T T,
BREERXOEEIX, 55 80 B AXEHEBEHFELE
AR BVTRELL,
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OTOTOXICITY AND NEPHROTOXICITY OF
AMINOGLYCOSIDE ANTIBIOTICS ADMINISTERED BY
INTRAVENOUS INFUSION IN RABBITS
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Masayukt Takenaka, Takeo OmaTta and Jin QucHr
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The kinetics of serum concentrations, and the ototoxicity and nephrotoxicity of aminoglycoside anti-
biotics administered by intravenous infusion were studied in a total of 87 rabbits, and compared with
those observed after administration by intramuscular injection.

(1) The serum concentratrations and urinary recovery rate of dibekacin (DKB) obtained after
intravenous infusion over one-bour period were compared with those obtained by intramuscular
injection. The results revealed that there was no significant difference in peak serum concentrations
between intramuscular injection and intravenous infusion at doses of 100 and 50 mg/kg. However, with
DKB at 2mg/kg, a clinically used dosage, significant higher serum concentrations were attained after
intramuscular injection than after intravenous infusion.

With respect to the area under the curve(AUC) or cumulative urinary recovery rate, no significant
difference was seen between intramuscular injection and intravenous infusion for any of the dose
levels.

(2) For the histopathological studies of the inner ear and the kidney, DKB was administered at
three different dosages of 100, 50 and 30 mg/kg either by intramuscular injection or by intravenous
infusion, while gentamicin(GM) was administered at 50 mg/kg by intramuscular route and at 30 mg/
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kg by intramuscular and intravenous routes. These drugs were administered daily for 30days. At
10 days after completion of the administration, animals were sacrificed and examined of the inner ear
by the surface preparation technique with phase contrast microscopy. The kidney was observed after
staining with H-E and PAS. Both inner ear damage and renal damage were less in DKB group
than in GM group. However, no difference was seen in the severity and types of damage between
animals receiving the drugs by intramuscular injection and those by intravenous infusion. From these
results, it is considered that in terms of ototoxicity and nephro-toxicity, intravenous infusion of
aminoglycoside antibiotics over one-hour period is almost equally safe as its intramuscular injection.



