Tobramycin OFEEREHIC O\WT (852 #H)
BEROLRLM, FRer Ty P EERELE Y P OBEBROEL

KEES - ElE— - PHREHX - RREK

HETC X T - 2 RFNA* -

NNEF*

AR PR ALK BT 2 B BT R BT AR B8R
* R H AR A BT ERT

(FBfn 50 4 8 A 11 AZH)

bbb, BEo [TOB opERsEte> T (8
18) ek T, Tty bROWVWT O, (1) EHM
oK EH 528 (TOB 50, 100 mg/kg/H, GM 40, 100
mg/kg/H, KM 100, 200 mg/kg/H, 4:8MH%E), (2)
R o) B&H 528 (TOB 3, 6mg/kg/H, 90 B M
5), (3) iEiRHAM - ok 5 %EH (TOB 50, 100 mg/kg/
H, (IR, ®EM4BHEE) 7t L OBEDO—K
EHE LY, S, H1HMBRBECL LA, TOB
OEHEOVEREER ¢ 0 NEOKRBEEMRFNITR
L, RGP OB S ERC ST S, flErty b EH
HELEy FORFOREMERFENFTR L ko THE
L, chbofdado TOB oFEsRkEE >\ TR %N
2Ttz

ERMEG LIV FE

1. EfiMoLBEREER

Hartley REfher ey b (B, {6%H 300~350g, 7
~8 @4) ® 3o, TOB % 3mg/kg/H & 6mg/
kg/ADOWEET, Th Xh 90 BRE#EAHANESHL
7o ThHOEHYTOHENRHFRBOBRIOWLTL,
FTTIRB IR THEE L, SEILT R LOFHPCONT

DHBEORBEEBRENAT RY, £ 1| THRIHECE
MR, BEYOANBOKEMECTO w4 P vEHTA
BED, ~TbFv Y vk O VRERH LBEE L
o

2. [ERER o5

SENE, ¥ 1B|TENNHRBORELYHRE LICTE
EAEy MEOWT, B UHER XD NEOREMARF
H}‘Jﬁ;ﬁ%ﬁﬂ:oﬁ:o

(i) TOB 50mg/kg/H%, 1E#R2:EH » H5EA
FCHELICIEE =Ty FS5TLE, el Ty b
15 L,

(ii) TOB 50 mg/kg/H%, IER7EEH»D 10BR
FCRELIIEE s 1y POEL, HFiEELEY b
20 T,

(iii) TOB 100mg/kg/H%, EHR2EE » H5EB
FCHELICIEHE =~y P ETEE, FEELEY b
11 T,

(iv) TOB 100 mg/kg/H%, I1FR7HBHH 10 B
HECHELIEEELEy F 8T8, FHikELEY b
18 &,

Table 1 Incidence of ototoxic damage in guinea pigs received TOB 3 mg/kg for 90 days, I.M.

Incidence & Incidence of histopathologic changes in inner ears
frequency range :
No. of pinna reflex Damage of cochlga in extent from basal Damage of cristae & maculae
loss Toss of oater [ Loss of spiral Loss of hair | Loss of vest
—_~ oss of outer oss of spira oss of hair oss of vest.
(20~0.5 kHz) hair cell ganglion cells Loss of str. vas. cells ganglion cells
3 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0%(0/3)
Table 2 Incidence of ototoxic damage in guinea pigs received TOB 6 mg/kg for 90 days, I.M.
Incidence & Incidence of histopathologic changes in inner ears
frequency range -
No. of pinna reflex Damage of cocélrigat‘l)nagzc}tcent from basal Damage of cristae & maculae
loss
~ Loss of outer | Loss of spiral Loss of hair Loss of vest.
(20~0.5 kHz) hair cells ganglion cells Loss of str. vas. cells ganglion cells
100%(3/3 100% (3/3
3 0% (0/3) 0% (0/3) e o ) 0% (0/3) 0% (0/3)
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1. REPMOLBIHSEER

e 20 kHz 2 H{E 0.5 kHz ¥ T o JHEHU% CFF
76 o T UL BN T AR ER O BT T 88 1 Huc il
HELTHhHA, 3mg/kg/H, 6mg/kg/AHEGHE L b
EAREHEEE, WIEhoFEEIC R TS,
oo ST - T NB O HiIfE YT X 5 AR
BoOFEF A Table 1, Table 2 1wix LTz,

1) TOB 3mg/kg/H% 90 HIH A BREH L
4 (Table 1)

3PCDENLE » b, W40 1 [ElE Fuss S IEEE
U E TOMEF TR, T IR B RO H
Zb, NAEEBMIEOMHSK DB bhich - ke (Fig. 1, 2),
Fle, T vBRCMRE b 0T v v IRl L0 ED
RIHERHET WA B DRI 5T EDIT, MmE
BRI RINOR S TREHEZ KR <, 1 [BHE T

Fig. 1 Left cochlea without any remarkable change
in guinea pig received TOB 3 mg/kg/day for
90 days. x50. 3 A : anterior portion of third
turn, 3 P : posterior portion of third turn, 4
A : anterior portion of fourth turn, 4P : pos-
terior portion of fourth turn.

Fig. 2 Spiral organ consisting of normal inner hair
cells (IH), outer hair cells (OH) and suppor-
ting cells at the basal end of the cochlea in
the same guinea pig as in Fig. 1. X120

4 HEEEHYEEE THEE LT, WolE 5, RIESRO
AHERL MBS OB S, Wb EMROHE
THRbhishotc L (Fig 3,4), ThbieB#L w5
BIEEMREANIC &, FFRATRR7: & 0N KPR ARMED A
R b ehy - 1,

Fig. 3 Normal crista ampullaris lateralis in the
same guinea pig as in Fig. 1,2. x120

Fig. 4 Normal macula utriculi in the same guinea
pig as in Fig. 1,2,3. X120

&

Fig. 5 Decrease in number of spiral ganglion cells

and their dendrites (arrow) relating to regio-
nal spiral organ with normal cellular architec-
ture in posterior portion of fourth turn (4P)
of the cochlea in guinea pig received TOB 6
mg/kg/day for 90 days. x50
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2) TOB 6mg/kg/H#% 90 HRMAMAMIESL
4 (Table 2)

3D EALE v b D, W40 1 [AlEE T isss S IE Oz
IR E TOWIEE T, Tk vERIIAAEEMAD N
Kb, WHEMBEDMK SRS bhich - e (Fig. 5,6),
L, - vilkiiciy, 4 EEEHRERCRWTEL
WHRERI IO WA &, T D O KM HEERRKED B S ie
WA & nzRs bt (Fig. 5)o & D5 O wife ke & BY
HLTW5 7 v, HMEEMEDAEEMRSF
ELTWT, MlakoNEEIADRE T, Fi, I
E4TIE, ERCIEL LTV AT 0 4 mEEEE
W2, FBH E I 2 TeH DY 3 TEAFICERD bh i,
ZDOMDEETIE, 74 v ifEiil X O R HEE L
7ol o loe HIEERR OB REHE R L OB, 5%
AIRAD B S Te IR D bhich - 1 (Fig. 7)o %7,
RIFEMFEANC b WA DM I A b e h o oo

2. FIRHAMh O 5 RER

IERIIRHR D TOB bz X 2 JE~DFEE Do\
W, IFREAE Y P EFIAEELE Y PO, B 20kHz
OIS 0.5 kHz ¥ TOREEIRTIT Ieo e, K
BN SSRBROBAT 2 1 | CHRE Lico TDOHAMK

Fig. 6 Spiral organ consisting of normal inner hair
cells (IH), outer hair cells (OH) and suppor-
ting cells at the basal end of the cochlea in
the same guinea pig as in Fig. 5. X120

e

HHEADORPEIR &, 4814775 - T PIE O AR
Z5{L & %%t LC Table 3~6 137 Lico

1) TOB 50 mg/kg/H, IEHRATEIIE L% (Table
3)

TOB 50 mg/kg/H %, IEHRATMD 2 BE» S 5:8HE
FTO 4B LIS TEDITEEAL T b &, Fhd
At 15 TEDHAELE v P T, EAREHEET
WFh OB b s T

SlfTls o, EitoflEL Ty PR IVHEELE
y b O, WEO#MGYRC X 5 REAMKEIRE T,
ReEr Ty b 5TEOWFED 1 [alfE T HIREE -
E COMEE T, TR0 1 EE TR L
NEEMIRET OWERFHHC 2 flich bhich, £
DIFH I EMBAO B K S WA B HK b iED
bhigholze 7 v ik & 2 ORI,
WP OEFRIC R T H B OWMAIZ AR Bk oo L
FRICOWTL, EHCHFAET D 34 BHRENEHRO 1M
BHROEM, 1HICED bR Lo -
oo Lo lE D, BIERICIWTIE, AT
B S AEMBOW bl EI A b hlc hote, ¥
12, BIEERHRRENC b B OMAL I8 h - Foo

R, FEELEY P ONETIE, W4EO 4 BIETEE

Fig. 7 Formal crista ampullaris lateralis in guinea
pig received TOB 6 mg/kg/day for 90 days.
X120

Table 3 Incidence of ototoxic damage in intramuscular administration of TOB 50 mg/kg to pregnant
guinea pigs during period from 2 to 5 weeks of gestation

Incidence & Incidence of histopathologic changes in inner ears
frequency
No range of Damage of cochlea in extent from basal Damage of cristae &
. pinna reflex end to apex maculae
loss (20~ |TLoss of outer |Loss of spiral| Loss of str. | Loss of hair | Loss of vest.
0.5 kHz) hair cells |ganglion cells vas. cells ganglion cells
Mother guinea pigsJ o 40% (2/5) 13% (2/15) 3
') %O | B | %O GABY | 0%0/15) | 0%(0/5)
Newborn guinea 209 (1/5)
pigs(zdnsl;s old) 0% (0/15) 0% (0/15) 02, (0/15) (il"l’ 4P) - 0%(0/5) 0% (0/15)
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Table 4 Incidence of ototoxic damage in intramuscular administration of TOB 50 mg/kg to pregnant
guinea pigs during period from 7 to 10 weeks of gestation

] Incidence of histopathologic changes in inner ears
Incidence & —
frequency range Damage of cochlea in extent from .
No. of pinna reflex basal end to apex Damage of cristae & maculae
loss (20~0.5 kHz) |Loss of outer hair]Loss of spiral Loss of str. | Loss of hair | Loss of vest.
cells ganglion cells vas. cells ganglion cells
20 kHz 1| BE 1 0 0 0 0
20 kHz 1 | BE-HL(150 ») 1 0 0 + 0
20 kHz 1 | BE-HL 1 0 + 0 0
20~15 kHz 1| BE 1 0 0 0 0
Mother | 20~15 kHz 1 | BE-HU (1000 &) 1 0 0 0 0
guinea BE-HL, 3/4~
pigs 20~2, 0.5kHz 1 21/4, 23/4 1 0 + 0 0
(9) | positive reflex | BE 1 0 0 0 0
positive reflex 0 0 0 0 0
positive reflex 0 0 + 0 0
66% (6/9) 7% (7/9) 0% (0/9) 33%(3/9) 112 (1/9) 02 (0/9)
New.*born
,guinea 10 (2/20 % (7/2
pigs (21d) 0 (0/20) (in/fs% 2 09 (0/20) 3% (4/1,)0) 0%(0/20) | 0% (0/20)
wks o
(20)

Fig. 8 Outer hair cell loss (arrow) of spiral organ
at the basal end of the cochlea in mother
guinea pig received TOB 50 mg/kg/day for
21 days in later half period of gestation. X120

MR OMRE Xl LIc b DM 2 b - ik
X, TevaolR By, Teviiginch, ¥
1o, HIEEZR OF TN X OHIEMEEIT S, Mo Ny
REIIHOLILIMAE, 10D Zbhich ot

2) TOB 50 mg/kg/H, ATHRGR 5928 (Table
4)

TOB 50 mg/kg/H %, CHRE- MO 7HE,S 10 H
METO4BEEEG LI IEDIERE VT Y &, Th
MR 20 TEDHEE LT » b2 DT, Table 4
o Lico

S1al o NH O EMEMFENT R T, EFEELrEy

MZDOWTAR DS &, (48T, 7 viosFEM
DR IVCHR TTE (77%) WCiBDd b, %O HL4&HH
W1 [EHE T (BE) WhRIS Licd @ 233 fllic, Hook
DT (HL) FTIkKL 72 & © 232 f, Hook o i}
(HU) TihkLcboni 14 (Fig. 8), FoEhr b
HHETULD %23 2 FIEEHEY: (2 3,) T THhA Licb dAd 1
BITHotco 72 VR & T DORBAERRMEE, W
DB DWMN IR DI Teh » T MR, AR
WCAFFE LT\ 5 4 BREAEIRIC, TR a0 54511 4
MBONCHBRIDEBHNNT HE LWL e otoe VolF
5, BIEEZ T, FHAARREEOTEE & JIF % Ho
striola WCHIXY 32 HBA0C, HEMPADOEE DM 4 231
BB BRI, T DML 7o B LD b ds
ol Fio, HIEMEECIWTROBC B Hhvis
A XA BRI - T,

KT, 20 TEOFAEELEy MIZTOWTHR D &, TFx
VDI BMBAD W IH 1 18E TR U E
Hcx bhtc 2 4] (Fig. 9,10) #B\ T, SO
WREE I LI DRI ot ik 2 G, UK
PH SRR T, BARSHERRThoEEin
BWTHRD ORI ot Ele, T VREI L FD
RIRERHEC IR B R e o foo MAFSTIE, A:F
T 5 4 BRE LT E LY R Lich D
MNTH (35%) Holco W aiF D, HIFETH - T,
FHEP KRR O S, IPEEM D striola 12 H1Y
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Table 5 Incidence of ototoxic damage in intramuscular administration of TOB 100 mg/kg to pregnant
guinea pigs during period from 2 to 5 weeks of gestation

Incidence & Incidence of histopathologic changes in inner ears
N fre_quency range of Damage of cochlea in extent from Damage of cristae &
O pinna reflex loss basal end to apex maculae
(20~0.5 kHz) Loss of outer [Loss of spiral| Loss of str. | Loss of hair |Loss of vest.
hair cells |ganglion cells vas. cells ganglion cells
20~15 kHz 1| BE-HL 1 0 + (4P) + 0
20~15 kHz 1 | BE-1/4 0 0 + 0
20~15 kH
Mother |(otit. med%) BiE-1/4 1 0 0 + g
guinea
pigs 20~15,3~0.5kHz 1 | BE-1/4 1 0 0 0 0
(6) 20~1kHz 1| BE-2P 1 0 0 ? 0
20~1kHz 1| BE-1/4 1 0 0 4 0
10095 (6/6) 1002 (6/6) 025(0/6) 169 (1/6) 662 (4/6) 09 (0/6)
N.eWbor'nv
é§“§§§§ 23%3 0% (0/11) 0% (0/11) 0% (0/11) 0% (0/11) 0% (0/11) 0% (0/11)
(11) | |
Fig. 9 Unilateral outer hair cell loss (arrow) of Fig. 10 Unilateral outer hair cell loss (arrow) of
spiral organ at the basal end of the cochlea in spiral organ at the basal end of the cochlea
newborn guinea pig born of pregnant guinea in newborn guinea pig born of pregnant
pig received TOB 50 mg/kg/day for 26 days guinea pig received TOB 50 mg/kg/day for
in later half period of gestation. X300 21 days in later half period of gestation.
X 300

FTHEAC D, WOLMEEMROHAIALRED -

e P Py g Fig. 11 Outer hair cell loss (arrow) of spiral organ
e mjﬁwgﬁm;%&&m\?ﬁ“ﬂio at the basal end of t(he cochlea in mother
3) TOB 100 mg/kg/H, JEHRA-MIELGHEr (Table guinea pig received TOB 100 mg/kg/day for
5) 28 days in early half period of gestation.
TOB 100 mg/kg/H %, IERATEMO 28 H 225 58 X120

HETo 4EBEE L6 EDIERELVEy b &, Th
MR 11 oL ELEy iz D\ T Table 5
s Lice

FFREEL T P ONHOREMABEENET RiconC
BB L, RSO, FxvBRONEEMEO N &R
100% i b h TR b, HROMIE, 1EIE TR
(BE) 72 Hook TFiff (HL) ¥Tod %o 14(Fig. 11),
1 EEEREER (1/4) TR L O e b o 4 i (Fig. 12,
13), 1Tl 5 2 EEEEE 2P) FTIKKRL
TWieb DRI TH oI LIL, TeViifEiLl%
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Fig. 12 Outer hair cell loss(arrow) of spiral organ
involving the basal end (1B) and anterior
portion of first turn (1 A) in mother guinea
pig received TOB 100 mg/kg/day for 28 days
in early half period of gestation. X7

Fig. 13 Outer hair cell loss(arrow) of spiral organ
at the basal end of the cochlea in mother
guinea pig received TOB 100 mg/kg/day for
28 days in early half period of gestation.
x 300

DRMFERRHECTITI SR 1 Fld A bR ieh -
Too MAFSICIY, 4 BRI CABMIaD W Rx &1
Lich DR 1 GIH - 7edd, ZOMD S DI EREIAD
Righots Vol 5, HIEICE VT, FEHEEX
ORISR B o HTETR (Fig. 14) &, JWREENED
striola 1oAY % 67 (Fig. 15,16) Lic, FhFhf
EMBADNIh Tl Licb DA 6 Vi 4 ] (66%) &
bhico Lo, HIEMRENCIIELE LIS - o
re, chbDfleErEy bbAERHEELE Y
FEDWThB &, WFED T v vk, 7% VPR,
MEFLCS, T, HEHROPRFWRTRS X OH,
X HLIHIEMEROWTHOTIIC S FELX/R LI D
13, 16b7h ot

4) TOB 100 mg/kg/H, IEHRE:HIE 555 (Table
6)

TOB 100 mg/kg/H %, (ERE WO 7THEL D 10

Fig. 14 Hair cell loss (arrow) of crista ampullaris
lateralis in mother guinea pig received TOB
100 mg/kg/day for 28 days in early half period
of gestation. X300

14

Fig. 15 Hair cell loss(arrow) in striola of utricular
macula in guinea pig received TOB 100 mg/
kg/day for 28 days in early half period of
gestation. X120

WHETO 4BEEE LI 8TEDIFRELE Y b &, *
bt 18 FEoitELr £y FicoWWT Table 6
s Lo

FPREEL Ty b ORFORHEMAMAENH T oWT
IHE, W4 TR, T vBoMEEMADNLL
100% CH bR TE D, FOHLRAE 1 e T mific
FRIB Ut 8 4 oo BB J0 161, 1 RIBEHTES
(1/4) TN 572 b D 26, TRUMITTHlifEn
BB\, Tomia b 2 B R #% i (2P)
(Fig. 17, 18) »HH\ixrhll kichic 2R s A EE
MO WL x Xl LT, L L, 7w vz
DRMOPFERHECIE, DRI - T MBS
oW, 4 EHEERERTEBMaoHEL Sl Lic
L DA 5l (62%) i Bt M EEIRIeh - oo
Vol ), RIEERCI T, BRI O by
whtc HIES (Fig. 19) 3 X OURHIEBED striola &b
1= B A (Fig. 20,21) @, HEMEONELL 1007 @
Zbhite LaL, ZhbONEMEEICE, ok
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Table 6 Incidence of ototoxic damage in intramuscular administration of TOB 100 mg/kg to pregnant
guinea pigs during period from 7 to 10 weeks of gestation

Incidénce ‘& Incidence of histopathf)logic changes in inner ears
N frequency range of Damage of cochlea in extent from basal Damage of cristae &
O pinna reflex loss end to apex maculae
(20~0.5 kHz) Loss of outer hair |Loss of spiral| Loss of str.| Loss of |Loss of vest.
cells ganglion cells vas. hair cells |ganglion cells
20~15 kHz 1| BE-1/4 1 0 + (4P) + 0
20~6,1~0.5kHz 1| BE-1/4,21/4-Ap 1 0 + (4P) + 0
20~2 kHz 1| HL-3P 1 0 + (4P) -+ 0
Mother | 20~1kHz 1| BE-3P 1 0 0 -+ 0
guinea | 20~.0.5 kHz 1| BE-2P 1 0 + (4P) + 0
igs
8 | 20~0.5kHz 1| BE-2P 1 0 0 ¥ 0
? BE-1/4 1 0 0 —- 0
positive reflex BE (partial loss) 0 + (4P) ek 0
87%(7/8) 10027 (8/8) 02(0/8) 6275 (5/8) | 10025 (8/8) 0% (0/8)
Newborn
guinea | 20 kHz 1 | BE(uni) 2 0 +4P 0 0
pigs(2
wk(s o)ld) 5% (1/18) 11%(2/18) 0% (0/18) 229%(4/18) | 0% (0/18) 095 (0/18)
18

Fig. 16 Hair cell loss (arrow) of utricular macula
in mother guinea pig received TOB 100 mg/
kg/day for 28 days in early half period of
gestation.

15

X120

WA 1S RD SR ieh o T,

re, zhboflerty bbAEhlcHtErey
M DOWT RS &, 4E TR, 72 visnitaEMia
DSk (Fig. 22,23) 23, 1 @ FMBCERBLT, A
Hiw 24 (11%) TR bhi@sd, StEEMas
NEBHEDOMEIR Y D L OB Abhith T
(Fig. 24), 7 VR & £ O KitRERHEC I B
WA e o te L L, MESLTIE, 4EHEHE
T FMBADO W S Ele Licb DA 46 (22%) &
bhi, Y OEHHTIE, MFFRCELEZRDbhieh
s 1zo BIEERCI VT, PR KR
D BERED striola 1T & B & oo BRI 23RO
bileh o e (Fig. 25,26), F 1o, REEMREENIC L

Fig. 17 Extensive outer hair cell loss (arrows) of
spiral organ involving the basal end (1B),
anterior portion (1 A) and posterior one (1 P)
of first turn, anterior portion (2 A) and pos-
terior one (2 P) of second turn of the cochlea
in mother guinea pig received TOB 100 mg/
kg/day for 28 days in later half period of
gestation. X7

MIEIRANTIRD Bl h T,

LU EDIERRIE R o f 5E B A /NMELTAH S &, TOB
% 50 mg/kg/H » %\ ik 100 mg/kg/H O H# 58T, IF
RELE Y b 28 ARG LICHEORELEY b D
T s EEY, ThXhoR CiG& v ~<1 Tk
W5 &, ERAE (2EE2AL5EE ¥ T) K &Y
LcBaE L b b, (EREEY (7EEAD 108H % T)
CHE LIcBa D5 pE Blbh b & L4, HEARE
WO REROIENA DS, i, NEOWREET 2
vEONFEBHIAD DI b 2 b Wb h
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Too ETo, ERELREORELE y b T, HIEER Wito Tods, 1 Ltk 5, JEEIRSIE L
DAFE AR O T & INZBEBED striola 1 HHY4F %y Mic TOB 100 mg/kg/H % 28 HEMANIES Lic
LHEPLCHBMBAD HELRED b, & DX 5 IehikE WA T, MR OB EMEONATED L
2mOAHEMBAD N4, 100 mg/kg/H OG- & IEIRE
e 28 HfHl~14 AREEYS- L 8 I £ fhicBliibh T

Fig. 21 Hair cell loss (arrow) of striola of utricular
macula in mother guinea pig received TOB
100 mg/kg/day for 28 days in later half period

Fig. 18 Outer hair cell loss (arrow) of spiral organ of gestation. X120

at the basal end of the cochlea in the same
mother guinea pig as in Fig. 17. X300

2

g

Fig. 22 Well differentiated ear in 2 weeks old new-
born guinea pig born of mother guinea pig

Fig. 19 Hair cell loss (arrow) of crista ampullaris received TOB 100 mg/kg/day for 24 days in
lateralis in mother guinea pig received TOB later half period of gestation. Unilateral
100 mg/kg/day for 28 days in later half period outer hair cell loss (arrow) confined to the

of gestation. X300 basal end of the cochlea. X7

Fig. 20 Hair cell loss (arrow) of striola of utricu- Fig. 23 Unilateral outer hair cell loss (arrow) con-
lar macula in the same mother guinea pig fined to the basal end of cochlea in the same
as in Fig. 19. x120 newborn guinea pig as in Fig. 22. X300




VOL. 23 NO. 12

CHEMOTHERAPY

3715

nishotos

ke, FRoEELE Y P BAERHAELE Y
P OREEIC X o EECOWT RS &, REENENK
H#ABC s\ T, TOB 50 mg/kg/H %5 & hlchk®

Fig. 24 Normal spiral organ with inner hair cell
(IH) and outer hair cells (OH) of the basal
end of cochlea in newborn guinea pig born
of mother guinea pig received TOB 100 mg/
kg/day for 28days in later half period of
gestation. X300

Fig. 25 Normal crista ampullaris lateralis in new-
born guinea pig born of mother guinea pig
received TOB 100 mg/kg/day for 28 days in
later half period of gestation. X300

Fig. 26 Almost normal utricular macula in the same
newborn guinea pig as in Fig. 25. X120

L'y b 14VETI, BASGHERBE L 42% (6/14 T5)
THhoteh, FhEELEy b 35 LTI 0% THots
¥ 7, TOB 100 mg/kg/H %5 X hi-ftEr ey b 14
PUCiE, BN 92% (13/14 TB) THhH D
i\ L, FHEerEey b 29 TETIE 3%(1/29 ) T
Boteo DX D HEREEDEL, FAREHERM
FED 5 X THRD LI BHIEMY Tlel, HARFHEEDOH
WEOIEN DB HED LR TNT, FlELEy PO
HARHM&E, REAEED 20kHz R F L T
Too WEOREMAMENBRD 5> 2 bHh D L, FlE
ey P ONEESEE LT, ERIEC 28 B,
TOB 50 mg/kg/H & %\ % 100 mg/kg/A % zhZh#
GLiciERerey PbAERCHERLEY b 26 [T
ix, 16% 72 vk XOREROFEMBOHKE
X Licd DRI D ote Wold 5, ERENIC,
TOB 50 mg/kg/H % % \ % 100 mg/kg/H % FhFh 28
H~14 HEES UiciERE v e v b 17 Teh DA R
EELEy b 38 TLTIX, WFFD T 2 v EROIEEM
a0 1 [mlfE TR RE LicigEn’, FHEH 10% (4/
38 L) Cidbhilc, ZhbiikErEy FONH O
fEEx, fer®y PICHBETS L, BEDOS 2T,
[EEDIEMNR D D5 X THEWERND- T, HELE
v MERTHZREFEE X D LIXENCENS 2B H»
I htco

SEIDOEBREMETIE, NWHORESRS T 2 viORE
e B e BIEIRRTE i, TOB % 28 HREI#&L L1
HOFEELE Y PONFRI, HERBS LT 2V E
CHABLRE XA DRI oo FithEEL Ty PONE
D F e v BONEEMBONIL, RIS S
NizfFerty POLAERLHAEELVE Y FRITA DR
7T, EREENCE G2 ST eErEy DA
hicFter ey PRETRALRT,

% =

1. RYMOLBHSE(CKITS TOB ORERICHT
DB

TOB D KRARRHEZ AR YT 5 3mg/kg/H &,
Fofzo 6mg/kg/H &% Thrh 90 HIENANE
LL{eErEy FTCIX, 20kHz 235 0.5kHz ¥ TOJH
BB HRRT, WIFh o Rk d FASHHE
LIEAD LR T I, Fh, ThHDELEY PO
NHOFIEHEMFENRBETD, 7 vidi3EEMia
DWLL, NEEBMRONED DRI -l i,
TOB 6 mg/kg/H% 90 HRE#E LicerEy F D4
D 4 [EFRHNEIRD T 2 R &, T OBRRIEGRIC IS
DELWEOBMD N 3ELACHA DRI, LAL, Th
LOEALE Y PTCIR, kiEHMAcB#EH S 1kHz & 0.5
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kHz DEFER TOENRGHL, wThi
Bte /R L O THERBEEIR B D 7 o
T2o LA ED4 4 BRI BT, 7
2 VERDHEEMEO WA LT TF 2 v
MR OWANY, —C, 7 3 7 EBEGR
HANEOBHHOKBERERROEE T
Zbhb, 7 vBOFEMAD MK
HT5HT 2 vHREOER LT h R
5T i, T VvHRERETOZ D
X 5 i#{ti3, TOB » 50 mg/kg/H » %
W3 100 mg/kg/H % 4 BEES- L o BE
DENEy b TRED LRI - DT,
TR LTHAYEORBE ST X 3 1 KRW
[EETHBMNE I MILONWT, SHEBK
BWiEnzsR&Ez L iE2bhb,
PAME DR S B0 T X
&teE, BV CEMCIHES 3
ZEiE, BIRCREREETH - T, B
FETHMEIRIh Vb, ELEy b
et kDT vBROBEEMEOE BN
EMECIHTARZMOXERL, HEM
DREEDRZ D hricDERIE, FRESH
LI IR TWieWD T, SEOBWRR
DEEEMND, Kiibic TOB DKM
ZHBOWERCIT I REMEIHET 20
CIREE TR bitv, LaL,
NEy P TORNHARES SORNFOM
TR TAR 5] b Tix, 3mg/kg/A
OERERETIE 90 B#E LIBATLEE
HEEXA LR, REMTE &FHET
&%,

2. HRELEv FC&lTD TOB O
BlehLEFTHE

ENAE y PERTBIERPEIL S
10 8/, 7B 70 BB TH S, TOB
DIFRENL € v P DEERICKT 58S
IEIRRTE I B G LIciB A LIEIRE e
BeE LB BRCGTTELTARD L, [ER
BERCHE LB EDIZ 52, BNKE
WEDIEE LI O BA TS, REOH
HE T 2 vROINEEMIRD IO b
HHAETH, BEXZTROTV EAHL
PR - I

= D HIo\T RHODES(1970)% 1%,
b CAERPIC R S ORI b,
Z OHEILIEIR 40 B TIX 20 FBD 5 {538

Table 7 Correlation between frequency ranges in human audio-
metry and in differential frequency pinna reflex test in

guinea pig

r-Frequency range in human audiometry—

Slight impairment

Moderate impairment

0.25 I
. 0.03
KHz20 15 1210 8 6 4 3 2 }ogpgop
1 i 1 1 1 T 1 1 T |2
kHzgg 15 12 10 8 6 4 3 2 1 05 0.

Severe impairment

in guinea pig

le— Frequency range in differential frequency pinna reflex test—

Table 8 Frequency range of pinna reflex loss in guinea pigs
received TOB 50 mg/kg for 28 days

No. ‘8 3 0.5 8 3 0.5 8 3 0.5 8 3 0.5 kHz

T 20
1 T 15] [ T15
2 >
3 S S S — S—
4 — —_— S - -
5 -
T ]
() ) ) (>

20
8 5 >
(2 (> ) )
10
1w 2W 3W 4W

Table 9 Frequency range of pinna reflex loss in guinea pigs
received TOB 100 mg/kg for 28 days

nam\)mmhwmo—cz

—
o

8 3 0.5 8 3 05 8 3 05 8 3 0.5kHz
20 6] 1
20 g
! 15 10
20 10
20 >
R 1
T15
L
BB 12
128 6 > ]
20 120
|
1w 2W 3w 4 W
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Qe bz b, HRbhCzBEOmMEEAREL L, £
Db MK DBEENMET L, HENOHEBROHM
HERTIEEBR R T B, ERELVEY PRBWWT
3, ALI>RELEy P NICBERROERIEINT
Bicdic, REEABT LVEHELIBR~NDE DI
{R7eh, MUHEREEN R ShicbDLE x bh
bo TDX D IIERORE L B L 5 LB E
» TOB oBE#miEkOTEbhh DXL, HKICEND
X5, ThZh OO GHOITIRELVE Y P D
hi-gter sy bOREOEEOR LA ICHE
W li 2 Tt Thebb, EREEHCES IR
TOB 3, ARHEDOREIMCH\WEEXH 2 51Tk L,
Al ELr 2y PONEFERFLTD, BETIH-
THEEXRLIDZEERTIDTHHA S5, 2D
TRIERBE I E W E OB B Ih b Z LT
DWTIE, ThETHRHIhCWithoicl £ TH B
2, IERFIC TOB #5358 8, L{CKRERSD
e, EREECOWTEMEETALE N A
50

VolE D, NMEROEELRTARD LH1IRTHREL
=X 5, JEERELE y bic TOB 50 mg/kg/H, 100
mg/kg/H % 28 AREL LicH& T, Wi k235 i
L EEMBRONEEEAD bRIth -1, L L, §F
JEspic TOB 50 mg/kg/H, 100 mg/kg/H % 28 AR
LB ey, REEL Ty b OFEER DY AR
BEIE & DR BERL D striola YT 5 A0, HEM
JaD LM RS b hfco 5S0meg/keg/H, EYRAT LS
FECIL 5L AEMIDOHRITERD bhigh - kohd,
50 mg/kg/H, fEIREIHE SR TR 9 ER 18, 100
mg/kg/H, IEPRHTEEIT 5 B Tk 6 5 Fh 4 i, 100
mg/kg/H, IERELIBGHTIL 8 ELFICED b h
Tiee ThBORIERDOAEMIIDOMNARIL, HERER
JETH o totzdddy, WO ISR EY»RD Bz &
BT X otedd, FRE VS ABNREOE(C X »
T, TOB MRiEMRCX LTCHEELXR LY 5 = L&
Lt CHERTRETHH Do EALEy PBITBIER
ARk LOEKRELE Y POBERITR X ¥+ TOB
DREER, & b OIEROPE LIIFRIL>TWBDT, &
Ll DFERD BEIER L Z &\ 5 bRV A I, 1
hEDL, FRPOBETL, EREY LTWinWEa &k
EREEOHbhAM AR, &  KIERELT
13, HEREELHRINLTEEDODDZ L TTER
FTRETHHS,

3. FHREELEy MCHE LT TOB OHEBEILEY
FOBERICHLEFTER

iEgR+c TOB 50 mg/kg/H, 100 mg/kg/H % #45- L

fefEALEy FBERLHEETLE Y PROWT, &4
# 1B H T - R EA BN AR T, 64 &
& BIHEE 20kHz 2 HERE 0.5kHz % T 0K T
100% BBHEOHENM &R Lich, A% 28H TfTik-
T BB ENBHRBR T, 1ER T2 20 kHz iR
RLICEMRGER Y E LT,

SEfTI-Te, Thbfider®y FORNEOKEM
BERBBRTIE, 64 TEF4TE (6%) & 720 1@
BT RE Lic A Bl HER, FEECED
bhicle T E¥hhoto WolEd, BBELEY b 28 T
CHBTB T v RONEEMROMN &L 24 TE(85%)
ThoT, HEROIEBY SIEHTH -1 Fic, HIRES
DEEMBEDOWHES, BELEy b Tk 13 TE(46%)
CHRBRTWADR, FEELEY PTIR1IALADR
eh ot Tiobh, AHEOKEEMIRDOHEERDEE LIK
BOD32hBHRTH, FihEEL Ty FONEREEDH
RO Ux 5L, DS T 2 VBT 1 EE TR
BBRBLTED, LHSFERCLM»BDbhith o
oo ThB I vBRONEEMBOHEE E I LIc1E
BT D T« v &, ZOBPRERCITRATE
o> TN 5T,

SEIDBHEFETIE, NEOREMTDH S IERITEIICE
LLtcBaEoFEELEy PITh, REORBEREELR
Bdbhhith otk ZDXSCHNBEOREREELEI fads
ol & LT, ERIPCETR, RGN OGIRD
D TIRBLIIE S E L fEvicd, ERELE Y b
P31 5 P BB D ERD, ERERHE SRS I
1D THAD LELBRD, Xbic, AEY VD5
LRI, HBHWVLY v ROThRmME S E D, W4
HORE R EOITENELT, WETORENET L
FAERE I L I e D Be B iedie, T vBEO1E
ETWMMONEEMIRTH - Td, ERITEECIR4
WEOEEYZITL L, IFREREDE 5 3% ed
W kit bExbhB,

Ticbb, SEOHETIE, BELEy PCHALLK
BEAkEELYBb T X 5 e kED TOB 251 T, £
EALEy P ORI XIETHBICOWTRER LIS,
FaEEnL Ey FPORERORE, BIURE LK LR
i+ % TOB oReizkEWLEL bR,

4. KEBEHMBS5EO TOB OERCHTIRLEM

AR OBERCKT AR EMY, BHERL LT
ST 5 fodd D—RRAY I L HEIX, TeRTEILS BT\ T
Vo LML, FE1HThRick o, EHECI S
b COHBEORD LERERORH L, ELEY PTD
4 7 2 v 3R DBSEER s b OB IsEEE O KRB L
BLM, HEMIIHET 2, ooz ehb, 737/
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M RUENBE OREREELEIHERR VS THHET 5
i, =Ty PENGEWE LT, BARHNLOH
KiFR &, 7 vBONMFEMRERDOIEAFERLHHE
THELERIST, DRV ERCHETEDLEZDN
Z)o

Tichdb, ELEy OFFEORERDOIRENL, &
& 20 kHz(JOHNSTON & TAYLOR 1970)% i 5E{E 200
Hz(BEKESY 1960)9 DFEFHAITIEZ 5 = LA LM X
hTwd, WalEd, b b OREROCEBEIL, &S
20 kHz H 5ER{E 25~30 Hz (BEKESY 1960)% Th % =
ERBLNHRER TV, bhbhhoh¥ Ttk
REENENRERBROWE T, HEHELRELT
WIRWEhEELE y b 102 TEOFEAREHNE, 20 kHz 2
b 0.5kHz ¥ COREFIRTIZ 100% B THh b,
0.2kHz Tix 98% »BBtk%mRL, Bbho 2k 2%) 2
TR TH ko LENST, TELEYy P TORER
1%, 20kHz 235 0.2kHz O FEKEECH D = L
Mb, & P OREEIEEY, A—DFA—X— B H D
&, 8kHz » b 125Hz  TOREFIBRCHEIRTE
D, 2kHz LIFOREBIRSSEFIRC/L> T\ b, T
€ VBWOFE - T BEERCIRE) 22T Rl E» 5% %
L, BREDOEEEIIe P ThELEY P TH 20kHz T
DB, BRECEEEKIIe Tt 25~30Hz TH 5D
KX LT, ®AEy T 200Hz THEh B\ Lic
MNoT, ELEy bTO 2kHz LY FOHEEY, © b T
D 2kHz YUTFOLEFRER U X 5 s BEER W 7
THZ LIXTERd Lvich L L, ThETfT
o TElebhbhbhOBRETIESD, TELEy P TOFR
NIHDOWERIX, ZEAEHT 20kHz WihE b, £z
2B X DECAEEAN ERETIER LT L BES
(88%)0 & LTEHAKEHHEMNETCS &, 1kHz )
TETINKT %0 MAMEDORS 510 ce P TORER
MEEL, A—DOF 2 —X—DJETIE, ZLALHEK 8
kHz WihE b, ZZhbRETECEABRE~IL KL,
it 2kHz ITO&FEFRE TIRA-oTw < G
t, 1959)%, tD X5k, HAEHHE T X b EEHED
FED D DI, BEEDO S 2 TR EAEHCESRE
WRIAE D, RETEREA LIKKT B EHAEDS, e b T
PELEyY PTHHBLTADRD, £ T, BeMw
FHli$ B 158 L LT, Table 7 KRz T X5,
ENEy }T O ENKEESLOIEN DA, 20kHz 55
BkHz UTFTE TIRK LB ELEEORE 2% [ & L &g
L, 8kHz 55 3kHz O % TIh A Lica % sk
EOREEEL L L, 20kHz 725 10kHz ¥ T O
HOVDORREMELAZMLTADLZ LI LT, DX
HisENE Y P TCORWRBEORE DS T M ich, Pk

PEOBERCITHREMDOFMEDOIdIC, R
iDL I BB DOVTREEDORNLXLELT 5 TH A
5, T HEREECREDOHF T Mvick, BEROK
1#To TOB D KEHGEK (50 mg/kg/H &
100 mg/kg/H D 4 BERE) OREKICH TLD THT,
ZOEMNS TOB DLty FOREBRICKH T 5 KL
%, bI—FEHMLTABZ LIC L,

%9, TOB 50 mg/kg/H % 4:BHEEKS L 10 ED=E
LE Y MEOWT, BEARFHEEAORELI IR E ZD
%A% &, Table 8 DX 5ThbH, HEIIBINICT
Teotcik® 20kHz 2 S5K/E 0.5kHz % T o FEKR
TOREENENGABRT, 20kHz Tl 0 BAK
HERALI No. 7 L9 L2 1:8H T HMNHEEY &
BT AREIY, hy 2 THhAThHhD, oD 2L, *
DEDOFFTOIEIL LT WL, 4BHREEIT
o TR DR BAMFENHRFE T, 20kHz @ X IET5
1 EETWREC 7 € v ROFEMBRO WK ELRD e -
7eDT, TOB i X 2ENEHMELE LTHTEb I W
LWl Noo 2 2 8ix, 2;8H T 20 2»% 15kHz %
T& 20kHz & TEThZThENRKEHEEBEDLR T 5
», 4BBEFCORBEARS L, BARSHHERHE L
DEEFL L T, ¥ Noo 14, 4:8HIC 20
kHz THANRKEHE%R X7 LT\ %, TOB #HL5Hicik
S BN SIS & O®ERIE, 20kHz Foi% 20 225 15
kHz ¥ CREBBLTWT, BERHENED LN 5 121
Thbdo 4EETODHEED 30% T H 50T, TOB 50
mg/kg/H % 4 ;BEEE LicB & ORI d 5 %2 42 4
BREWELFHETEBTHH 5, chbDELEY FOD
HWHOREEY, REAMFMCS 20kHz F 7013 20 A
b 15kHz e d 5, 1 BETFRTCERB LT 2 v
BONBFEMBOMEE El LT ETTH B,

wic, TOB 100 mg/kg/H % 4 @M # 4 L7 10 LD
ELE Y PDOWT, BARFHEELOBLNICRE & £
DA% H % &, Table 9 IFRT LB D Thbo BE i
AT 8 - e REB N F N SRR TR, £ANEEYR
LTWwiedd, 175k 188 TFE Lic, TOB # 5 #ic
o HARHMNEIE, 2;:BATIX14] (No. 5) T 20
kHz CRBLTHbLRTWABIETTH D, Lirl, 338
HCIRENTE4T 20kHz T4 4, 20 75 15kHz
T1fBbhTs b, SHERHEFANT 20 225 6kHz
FTIKR LI DM 1BFE, 20 225 3kHz LITFD 0.5
kHz ¥ COJARIIEA D 2R Licd DA 1 b T
%o Tichb, BEDNFEENS G, hEELEHED
ERFEEN L FITFOH TV %, 4BHICKD E, TbiT
FEEDHE L EAITIER LT\ B, S b0 4 EEH -
BONBEORER, HEMEMFENCL 7 v BONEE
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RO KN, 2[ElEE 1/4 B\ 3EIEE 1/4 ¥ Tihk
LT\ Licdio T, TOB ORBRicstd 5 L 4M0
FFffi> 5 2 Tix, TOB 100 mg/kg/AxEL €y PITH
E3558 X, 28E ¥ TRLLMmIAEWS, 358
HURTREREELETEREN T L ekb,

ZDXSI, EAEy FTO TOB DFEBROLELEMIC
T AFHE DR Y, b POBECEDEED
CTIRBDB T LI, bHHATEL W, TOB 2 b bic
BETHEC, BHROREEEEZ H1DOENRE
I D 55 LEZX DR B,

2 &

TOB Z#5 Licer €y P ORERIC DO\WT, 4ARTE
% 20kHz 2 HR{E 0.5kHz ¥ Co#if <, EEKD
HARSRBETI, BARSERO BEEIR O
DERE Lico Th EARKK, #5RTHRCHT O
YR X 2 RBEAMRFIREKECI Y, FxvBONEE
RO HEDIEN D, I X UBIESOFEMAD kT
DWTHLMI LT, KD X 5 iR % 2 o

1. TOB » 3mg/kg/H & 6mg/kg/A & O # 5 &
T, 90 BifErE®y FPEHANES LIBE ik, F
NEHHERD, 72 vBONEEMAONEDL, HES
DEEMPAD KD lebr o Feo 77, 6 mg/kg/AHRLRE
1208, 4EREED T 2 VAR & FOBIRERIC 1%k
HIBA DR bhicht, TOEHR X OEHB G & OB%
TOWTIE, SBOBRRNRBETH B,

2. [FEEAL €y iz TOB @ 50 mg/kg/H % 5\ it
100 mg/kg/H %, EHROFFIIE HE I Fh £ h 4
HEEL LIBEaR, #er ety ORERCHTHE
FX, BRI S LA 013 5 28 < Blbh,
PEHR AT AR S Bl LT e B T s o

¥z, 100 mg/kg/H &4 LIiEREL £ » |} T3,
27 ) EBE CHER OB EMBONENR L bR, 1R
WomARER ST, WMEREORLTHEENE L bR
%o
3. LkiEREL T PSR HAEELEY PO
R DOBMERNORD L, fFer Ty MCH bR
TR BT L5 kED TOB 25 LicBa <, 76

BELEY PORERCHTIREMIE L M X h
60

4. TOB o 50mg/kg/H%, TAEy b iC 4BEG
AARS LIcBEL, BECHEOEENTD LB
3T, ZEMIBWEFHEIhB, ZhicxtL T, TOB
D 100 mg/kg/ A X ¥ 5 LizBawriy, 28E Tk
EOBEENEDLRBIETTH B, 3BEEUSKILHE
EH5VIIRECEENERT IO A bR, L
BoT, ZOPBFOERCHTHLLEMER, 2BEET
TREWA, 3BBEHUBIELETTA L i X h
%o

X [

1) B®EER, hBE—, HHENE, ZREK, H
Bl XF, &£4AKMAl, IS : Tobramycin
OEEREM I 2\ T (8B 138H), Chemotherapy
23(3) : 1522~1543, 1975

2) RHODES, P.: Fluid balances. from Scientific
Foundations of Obstetrics and Gynecology.
(E. E. PHILIPP, J. BARNES & M. NEWTON eds.).:
443~444, F. A.Davis, Philadelphia, 1970

3) JOHNSTONE, B.M. & K. J. TAYLOR: Mechanical
aspects of cochlear functions. from Frequency
Analysis and Periodicity Detection in Hearing
(R. PLOMP & G. SMOORENBURG, eds.): 81~
93, Sijthoff, Leiden, The Netherland. 1970

4) BEKESY, G.VON: Experiments in Hearing.:
502~504, McGraw-Hill, New York, 1960

5) BEKESY, G.VON : Experiments in Hearing.:
509, Mc Graw-Hill, New York, 1960

6) AKIYOSHL,M. & K.SATO: Simple valuable
audiometry in high frequency range in guinea
pigs for screening of ototoxicity of antibio-
tics. Program and abstract of the 14 th Inter-
science Conference on Antimicrobial Agents
and Chemotherapy. 16, 1974

7) KELE, EHEE—, ET M, L %, +H
B, RREKX, REZW: sL1Ty b BHEER
B AR EORENE OB RENE 0¥ TR
#DOKEr, Audiology Japan 17(5) : 365~366,
1974

8) FILEL : A b~ 1 HHEOmBIR B3 5P,
BAF SRR BE A S8 62(5) : 982~992, 1959



3720 CHEMOTHERAPY DEC. 1975

OTOTOXICITY OF TOBRAMYCIN IN GUINEA PIGS. II.

Evaluation of Safety and Ototoxic Changes of the Inner Ears in Mother Guinea Pigs received

Tobramycin during Pregnancy Period and Newborn Animals

Masatovo Akrvoshi, Kncur Sato, Hozumr Nakapa, Tersujr Nara,
Tavoko Tanma, Kazunorr Sasakr* and Mikio Ocawa*
Department of Pathology, Medical Research Institute, Tokyo Medical and Dental University
* Shionogi Research Laboratory, Shionogi & Co., Ltd.

The ototoxic injuries of the inner ears in guinea pigs received tobramycin (TOB) were investigated
by differential frequency pinna reflex test in frequency range from 20kHz to 0.5kHz and histopatho-
logic examination of the whole extent of cochlear duct and vestibular organs.

The following results were obtained:

1) In the intramuscular administration of TOB at the dose of 3 mg/kg/day and 6 mg/kg/day, res-
pectively for 90 days, there was neither pinna reflex loss in any frequencies tested nor hair cell loss
both in spiral and vestibular organ. However, in the 3 guinea pigs received TOB 6 mg/kg/day for
90 days primary decrease in number of spiral ganglion cells and their dendrites always occurred in
the posterior portion of the 4th turn of the cochlea. Regional spiral organs consisted of normal inner
and outer hair cells. These results suggest that administration of TOB at dose of 3 mg/kg/day (equi-
valent to expected clinical dose of TOB) for 90 days was much safer.

2) In the intramuscular administration of TOB at the dose of 50 mg/kg/day or 100 mg/kg/day for
4 weeks in gestation period, the ototoxic injuries of the inner ears of mother guinea pigs administered
at the later half period of gestation were much more severe than those administered at the early half
period of gestation.

In the mother guinea pigs received TOB (100 mg/kg/day) for 4 weeks in gestation period, hair cell
loss occurred more frequently both in the cristae ampullares and maculae. The result indicates that
administration of TOB at the dose of 100 mg/kg/day for 4 weeks in a! period of gestation can cause
ototoxicosis in the vestibular organs in association with the cochlea damage.

3) Newborn guinea pigs from the remaining pregnant guinea pigs received TOB did not show pinna
reflex loss in the frequencies tested, and a few animals showed histopathological outer hair cell loss
confined to the basal end of the unilateral cochlea.

These results indicate that TOB did not induce ototoxic effect on the inner ears in the newborn
guinea pigs even at such toxic dose to the pregnant guinea pigs.

4) In the intramuscu lar administration of TOB at the dose of 50 mg/kg/day for 4 weeks to non-
pregnant guinea pigs, the ototoxic injuries of the inner ears occurred only at the slight degree of
impairment. At the dose of 100 mg/kg/day for 4 weeks, the injuries remained at only slight impair-
ment by the second week of administration, but they progressed to moderate or severe impairment
after the third week of administration.

These results indicate that administration of TOB at the dose of 100 mg/kg/day is less ototoxic by
the second week of administration, but more ototoxic after the third week of administration.



