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Table 1 Hearing impairment and pathologic changes of inner ear in rats treated with physiological

saline for 4 weeks, intravenously

Rat Frequency range

Damage of cochlea (Basal end—Apex)

Damage of vestibulum

of
No pinna reflex loss
. (20 KHz—200 Hz)

Range of
IHC-loss

Range of
OHC-loss

Loss of vest.
ganglion cells

Loss of
stria vas.

Loss of sp.

ganglion cells Loss of HC

: Macula sacculi
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Table 2 Hearing impairment and pathologic changes of inner ear in rats treated with T-1200 at 500

mg/kg/day for 4 weeks, intravenously

Damage of cochlea (Basal end—Apex)

Damage of vestibulum

ganglion cells

Loss of vest.
ganglion cells

Loss of
stria vas.

Loss of sp. Loss of HC

Rat Frequen(;y range
No pinna r:ﬂex loss Range of Range of
’ (20 KHz—200 Hz) | OHC-loss THC-loss
1 p— J— —
2 J— p— p—
3 J— —_— —_—
4| — — —
5 p— J— —
6| — — —
71 — — —
8 J— —_— —
9 — J— —_—
10| — — —

OHC-loss : loss of outer hair cells
IHC-loss : loss of inner hair cells

II. R B #& B
1. & & & (&

%tpaRe, T-1220 500 mg/kg/day, 1,000 mg/kg/day
¥ X' KM 200 mg/kg/day £ EFHCITL, #
SRR e EEINMEA R R Lo ThiiL
T, KM 400 mg/kg/day #5313, £ 5 9 BB DA
BEOWMPEAELRL, 12 B 2ENFEE L (No. 3,
No.6), L»L, 0%, #5168 BEND, FECHE
EIXWIN LAY, BRERTEIRI, fhoRs5HEIzER
BEOKER ¥ TEEL Y,
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ML o h S FEBMCE#E LT v SR
X URIEMREICIE, BEALEEBEIRL hith »
Too Tofd, 1TEORERORBEICI T, BIEHT
HEMBEOHEIED ORI (No.3), WFFOmMES
Tid, BEACEEENLD RIS 5T,

2) T-1220 500 mg/kg/day M IRA Y 5-BE

Table 2 ;73 X 512, 20,000 Hz A8 200 Hz ¥ T»
A& B BUR T e » T AE B E N R AR T,
ENREHEEEE I LEEHME 10 TR 1L D nd o
7o

RS OB D REIZ DT 7t » TR B S 08

Table 3 Hearing impairment and pathologic changes of inner ear in rats treated with T-1200 at 1000

mg/kg/day for 4 weeks, intravenously

Rat Frequency range

Damage of cochlea (Basal end—Apex)

Damage of vestibulum

of
N pinna reflex loss Range of Range of
O | (20 KHz—200Hz) | OHC-loss | IHC-loss

Loss of vest.
ganglion cells

Loss of
stria vas.

Loss of sp.

ganglion cells Loss of HC

O 00 I O, U oA W
I
I
I

S
I
I
I
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Table 4 Hearing impairment and pathologic changes of inner ear in rats treated with KM at 200 mg/

kg/day for 4 weeks, intramuscularly

Rat Frequer:)cfy range Damage of cochlea (Basal end—Apex) Damage of vestibulum
No. | Po0K iy g0 iz, Range of OHC-loss| SEREF of | Loss,of sp, | Loss of lpass of H| Loss of vest,
1 — ; BE» | 1A| | — — — — —

2 — | BE— | 1A — — — | U%,S= —

3 — ! - BF — — —  |Cxt,S+ —

4 — BE— | 1A | — — At — —

5. — ] BE— | 1A | — - At S+ -

6 — f ' BE(%) — | - - — —

T — | BE-HU — — — — -

8 — | | " BE-HU — — — — —
10, — } | [ BE-HU % — — — S+ —

BE : Basal end HU : Upper part of hook 1A : Anterior part of 1st turn A : Atrophy  C: Cri-

stae ampullaris U : Macula utriculi

BT, WBEOINEEMARS XUREBHERII I T
b, ¥R, 7xvEHEHMRcEV-TE, i, mE
FRBVTEH, ThOOMBEOHERITITED ZDRch
»te (Fig.1, 2), 8l & B0 =¥ B0 &R TER X
OIS b OV RRTFBEC B\ T, HEMAOEE .
LUHEEL, WThOBHCE W TLREDDZ EMNT
&igh o tc (Fig.3, 4, 5), BEMEENC TR
nish - oo

3) T-1220 1,000 mg/kg/day ¥R 58

Table 3 1wiRT X 51, BEHNENKHRBTIT,
10EDEH D 5> b THENRGHEAE E I Lich DIz 17T
L7/
BEERRBOWF TS, F v BONE 4
b NE EMBRO MK, XEBEHOEEEE T
CEHHAATIE, WTFhoficdBbOR s b » T
(Fig.6, 7, 8, 9, 10)o ¥ 7, 5 kv iRl X
MEFCECTH, BEYELLLIDIXIES h o
120 BIERDORMOMERITI\TH, AEMBEONE
¥ X ORIEMRESMROHEL, WThoBfick\ T
LA bhieh ot (Fig1l, 12),

4) KM 200 mg/kg/day fHEPHEE-BE

Table 4 1ZiRT X512, 10TED 5 bENFEH S X
TeLich DR 1TED RDRish »To

L Lieib, ZhboBORERRE O 4 T
3, SEEMBEOHENEBICADRT, /BN
SepEEL 1 BEE T D 1 EEDHT 1/4 T B\
FTIIALTHBEAMN ST (50%) & bh (Fig.13,
14), 1[@EED 1/4 OFELAHRLRLTH D hook D i
¥ CHREEMROBERVIER LA O 3TE (30%) »

S : Macula sacculi

olco ZRYH D 2TETIX, AFEMROMNET 1 EE TR
CRBLTALRK, LU, ZhboBion s
VBB, WEEMBOKEIZITE S /2 »
oo 7 2V ERENCIIEEII A D RIg » 7ot MBS
T 2 TET 2 R RC S5 RZRME 4 b huico
BIEER KM DI B\ Tk IIT R S X O BRIV ZERE
T, BEOKREMHOREMBENAN 2ECALR, o
2 TE TR BT BEPIC B DR A EMEN LR A b
oo AIEMRESIC B\ TUIEE XA DR, 0

5) KM 400 mg/kg/day IS5

Table 5 1273 X 512, 10 EA 2 PLi3ERKR T &7
TR T Lo

ot 8TED S bENREHEAEZZ I Lch O 4TE
Hoto ThH OB D5 H 3T 20,000 Hz 75
2,000 Hz % 7243 200 Hz 237 5 JAH e R BIR O B/
REHEEAR E LT (No.1,No.2,No.5), bh D1
TETix, EAEEESE 20,000 Hz 415 15,000 Hz 0
AR L Tt

“hbo 5, 20,000Hz 55 2,000Hz ¥ TOES
Rt oHERE R LB (No.1) o 4 T, 1[EHE
T bIEEERC e B AH R B0 ML L &
Lz, 1[EEEDO THRE 3/4 5b DOIBALT T b IH EM
BOMEYRBIZISZ LT, LLENRD, kv
HREET & T DORBMOMBERIEILEZHII LD hich
oize MBEHITIWTIE, LHEECTGID LT
I 5HhEEOEMBIADRI, COEYTIE, XDIT,
RIS E W Th, FHREMAHE, IHENS X O
TR EAIROBE OBREHEIE EL T,
L2, BEMESCIIEEIADRILD -, KIS,
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Table 5 Hearing impairment and pathologic changes of inner ear in rats treated with KM at 400 mg/

kg/day for 4 weeks, intramuscularly

Rat Frequency range Damage of cochlea (Basal end—Apex) Damage of vestibulum
of
pinna reflex loss| Range ofOHC- | Range of IHC- | Loss of sp. | Loss of Loss of vest.
No. (20KHz—200 Hz) | loss loss ganglion cells |stria vas. Loss of HC ganglion cells
1 20K—|—| 2K | BE AP| BE—|1P — A++ C+,U+,S4+ —_
N _ |At+, sv _
2 20K 200 | BE AP| BE —A P (hern) C+, S+
3* —
4| — BE A P| BE-HU — A+ [CEU£S=E —
5 20K » 200 | BE AP| BE >|A P —_ A++ [C+,U+,S+ -
6* —
L : BE »AP|L : BE —AP —
L :BE |—/2P|/L :BE —2A _ —
8| — R :BE |—|2 AR : — A++ [C+,Uz,S+
9| — BE—|1 P — - A+ S+ —
10 | — BE 2 P| BE(%) — A+ — -
* : Death L : Left cochlea R : Right cochlea BE : Basal end HU : Upper part of hook 1A:
Anterior part of 1st turn 1P : Posterior part of 1st turn 2A : Anterior part of 2nd turn 2P :

Posterior part of 2nd turn
C : Cristae ampullaris

AP : Appex
U : Macula utriculi

20,000 Hz % 200 Hz ¥ Co/Afik BEHIBCENRK
AL B UkcBify (No. 2, No. 5) Tix, Bipoigs4o
AR EMBEOMNEZ, 1EETHB,»DIELEEE TR X
ATEYD, bk, MUK 1EE& Ty bEEEGRCh
AHREEMBOMEEHE » Ty % (Fig.15, 16, 17,
18), T & v fids X R OMEMMETIL, ELW
BEIIAD RIS T EHEEO MBI T,
URMREOBERIC X 2P EEOEMEELLTEY, i
FEEO—MIHMAPRNZLTHwBE3D L H ot IH
2, BIESRTEWTE, FHRERKTE IITHERS
OB H EMROBRGHBRESNEEES Z L T W
Too LD, BIEMEESCIIEZBIIAbRTH -0
20,000 Hz & 15,000 Hz BN RHHEEE E LT
gty (No.7) DIz is\ Tk, EETIX 16 i T 5
2 BIREERIC e % 448 BRI E WA BRIRO K E 72
KxELLTOEN, AECAEEMEOHSEE1E
ETHD 2@ED 3/4itblc- T Y, WEEMED
HRLLBETHE» D LEERD 1/4 10k E¥ o Tinis
(Fig.19, 20, 21), RiFEMHEENCILE QBIZADR
Tehy oo, MBI EHEERC RS\ THEEOEMR
NEbhic, BIER T, =S3H% KWK IRE
BE, ERFEEEH/C SR\ T, HEMBOBR R &
R LTwi, FEMRECE - TRELIIAbR
Mot BN THEEDORD ORI 1B D D 4L
DOUFE T, NEEMBPOWHKIETETH - T, No.4
CRWTIE, 1[EE F»bIEEE R XA TWhich,

A : Atrophy
S : Macula sacculi

SV : Scala vestibuli hem : Hemorrhage

W EMRRO MK/ MERE T, 1EE TS hook D
BRI E EE 5Tt Fhe, No.8 wkunwTid, 4HF
EMIROBEIN LD EBTH-T, EHETIR1IEET
Wb 2EEED 3/418bic»TEh, &bk, 1EET
WD 2 [EEED 1/4 128 X SHHBMBROHEEL S T
Wito L Liedih, AETRAEEMEOMAIR1E
BT 2EEED 1/4 ¥ TRH LRI, WEEMR
DERELE > Tt ol BAREHERERL TWiR
MoteBEh D No9 XU No10 wk\\wTh, AFE
HPROMEIT 1 EE TS 1EED 3/4 T, HBHW
X2 [EHRD 3/4 ¥ TRD LR, NEEMROHERZ
7eusds (Fig.22, 23, 24, 25), H5\WILT # BBR
LTHEHIZAZDR TV Zhbo 4 EOBYITIE,
S VR ORE R d »Tco UL, MELTIIE
EHDVIEFEEOEMEN ALK, XbIT, MERTIE
No. 4 %5 X0 No. 8 w¥HERATEE, INEEHME LIV
HRILBHEOF EMII DB R LT » T T
No.9 R\ TiX, HEMBROBIEMHEKIIRLREL
EE 5T, BIEMRESCIZEARERFTIRADLhE
M ollo
3. EBR&EIVFROREBMLABFHFRR

1) AERAEKEHIRPE S U oxt R

Table 6 Z/x$ X 512, BRI\ T iz R e -
BeoWT, HiflaoEM, 2 (), 8 B4
DOWT, Fi, AREMAECISGTOR, MR o $4, Bk
(AFvFya) LreonwT, Fi, BECBWUL
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Table 6 Pathologic changes of kidney and liver in rats treated with physiological saline for 4 weeks,

intravenously
Kidney Liver
Rat Tubular epithelium Interstitium .
No. Glome- Cast in Cell
Atr. 1 Deg. ‘ Nec. } Reg. rulus Cell infilt.| Fibrosis tubule infiltration
1 — — — — — — — — +
2 — — J— — — J— J— pu— J—
3 — — J— — J— pu— — p— ——
4 — — J— — — p— — — —
5 _ — — - _ — — — —

Atr. : Atrophy Deg. : Degeneration Nec. : Necrosis Reg. : Regeneration Cell infilt. : Cell
infiltration

Table 7 Pathologic changes of kidney and liver in rats treated with T-1220 at 500 mg/kg/day for 4
weeks, intravenously

Kidney Liver
Rat Tubular epithelium ) Interstitium .
No. Glome- Cast in Cell
Atr. ) Deg. ‘ Nec. ' Reg. rulus |ceqy infilt. | Fibrosis | tubule | infiltration
1 — — — — — — — — +
2 — — — — J— — — — —
3 J— p— — —_— J— — —_ J— —_—
4 — — p— — J— — — — —
5 — — — —_— — — —_— — —
6 — —_— — — — — — J— —_—
7 J— J— J— —_— — — J— p— —
3 _ — _ _ _ — _ — —
9 — — — — — — — — —
10 — — - - | - - — — -

Table 8 Pathologic changes of kidney and liver in rats treated with T-1220 at 1,000 mg/kg/day for 4
weeks, intravenously

Kidney Liver

Rat Tubular epithelium Interstitium .
No. Glome- Cast in Cell

Atr. | Deg. | Nec ’ Reg. | TUMS  |Cell infilt.| Fibrosis | tuPule | infiltration

S R — — — — — — — —
2 | - — - - — — - — —
3 - — — S — - - —
4 — — — — — — - — —
5 - — — — - - — + —
6 — — J— —_ —_— J— J— —_— J—
7 — — — — — — —-— —-— —
8 —_— f— f— J— —_— — — f— —_—
9 —_ —_ — _— J— — —_ f— —_—
10 - — - — — - — — —
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Table 9 Pathologic changes of kidney and liver in rats treated with KM at 200 mg/kg/day for 4 weeks,

intramuscularly
Kidney Liver
llzr(a).t Tubular epithelium Glome- Interstitium Cast in Cell
Atr. Deg. ‘ Nec. ' Reg. rulus Cell infilt.| Fibrosis tubule infiltration
]
1 — — — + — -+ + — —
2 + — — —+ — + + + —
3 — . — + — — — + —
4 + — — + — — — — —
5 + — — + — - — + —
6 - — — + — + — + —
7 — — — + — - + + —
8 + — — + — — — — —
9 —_ — — + — + + - —
10 —_ _ — + — — + ‘ + —
Table 10 Pathologic changes of kidney and liver in rats treated with KM at 400 mg/kg/day for 4 weeks,
intramuscularly
Kidney Liver
;i,t Tubular epithelium Glome- Interstitium Cast in Cell
Atr. 1 Deg. { Nec. Reg. rulus Cell infilt.| Fibrosis tubule infiltration
1 + + — ++ A+ ++ +++ ++ -+
2 ++ — — + — — + + —
3*
4 ++ — — + — -+ + + —_
5 + —_ — ++ A+ ++ ++ + —
6*
7 + — — + — + + + —
8 + — — + — + + — —
9 + — — + — + + + —
10 + — — + — -+ + + +
* : Death A : Atrophy

LR ORI 31 5 R EE S X O A 7 &
ToWT, bk, RMEREIC TS Pk L DRI
DT, ~TrFVY Ve =F Py Yefa, PAS Juah
LR 2 TRER TR - oo MREMHICI T
13, B, L RHELMARERADRID - T,
iz 3\ Tix, FFHERROHIE, REMEMREE
INEDOKERB OB I EC DN THREBELRITIR - foo WE
Bcksuay, 1ECBGREEOMEEEZRTL
DHRBoto

2) T-1220 500 mg/kg/day &IRPIEEG-1E

Table 7 wiRn$ X 51c, Bk OIRAE LK
b, ARERGFILD, HECHHLMLREIILADRILH -
Too HIRIC IR \WTIE, 1TEEREE ORBM:MIEEI AR

bhcfiiiz, EFLWELIIEDbRich o1

3) T-1220 1,000 mg/kg/day ¥R #H 5B

Table 8 /R T X 51, Bk T, #iFFcslT
B LR, RATCHEWTD, RERECEWTH, [H
BT THRBRBEDORIh T, i 1ECE
WTEbLDTHOEOMTHAELED b, HiCEs
WTi, %Bﬁ‘fi%‘t%t&"ohﬁ:ﬁ‘ofio

4) KM 200 mg/kg/day iR 55

Table 9 /RT X 51, BRI CEMRME LK
D—IT, RAELEARE CIZEBEOZEMES 4 ETh
bhto LnL, ERMROE, SHIEXH L TR
ol b, EEMRCEETIHSH, TNHALE
ERNREFNCED O NI, REREITIE, & STREIRA
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Fig.1 Both outer hair cells (OHC) and inner

hair cells (IHC) of the spiral organ are
Fig.2 There is no missing of outer (OHC)

and inner hair cells (IHC) of the spiral
organ in the apical turn of the cochlea.
T-1220 500 mg/kg/day for 4 weeks, i.v.

X 200

present in the basal end of the first

turn of the cochlea.
T-1220 500 mg/kg/day for 4 weeks, i.v.
Tangential section of the spiral organ.
X 400

Fig.3 No missing of the hair cells (HC) of
the crista ampullaris of the lateral Fig.4 No missing of the hair cells (HC) of

semicircular canal. the macula utriculi.
T-1220 500. mg/kg/day for 4 weeks, i.v. T-1220 500 mg/kg/day for 4 weeks, i.v.

X 200 X 200
C: cupula 0C: otoconia

Cc

Fig.6  Both outer hair cells (OHC) and inner
hair cells (IHC) of the spiral organ are

Fig.5 No missing of the hair cells (HC) of present in the basal end of the first
the macula sacculi. turn of the cochlea.
T-1220 500 mg/kg/day for & weeks, i.v. T-1220 1000 mg/kg/day for 4 weeks, Jd.v.
X 200 Tangential section of the spiral organ.

OM: otoconic membrane X 200
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Fig.7  No missing of the outer (OHC) and Fig.8 No missing of the outer (OHC) and
inner hair cells (IHC) of the spiral inner hair cells (IHC) of the spiral
organ in 3/4 of the first turn. organ in 1/4 of the second turn.

T-1220 1000 mg/kg/day for 4 weeks, i.v. T-1220 1000 mg/kg/day for 4 weeks, i.v.

X 100 X 100

Fig.9 No missing of the outer (OHC) and
inner hair cells (IHC) of the spiral
organ in 3/4 of the second turn.

T-1220 1000 mg/kg/day for 4 weeks, i.v. Fig.10 No missing of the outer (OHC) and
X 100 inner hair cells (IHC) of the spiral
N: peripheral nerve fiber in the osse- organ in the apical turn.
ous spiral lamina T-1220 1p00 mg/kg/day for 4 weeks, i.v.
SG: spiral ganglia X 100

Fig.11 No missing of the hair cells (HC) in Fig.12 No missing of the hair cells (HC) in
the crista ampullaris of the lateral the macula sacculi.
semicircular canal. T-1220 1000 mg/kg/day for 4 weeks, i.v.
T-1220 1000 mg/kg/day for 4 weeks, i.v. X 100
X 100 OM: otoconic membrane

C: cupula SC: supporting cells
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Fig.13 Missing of the outer hair cells
(arrow) is seen in the basal end of the
first turn.  The inner hair cells (IHC)
are present.

KM 200 mg/kg/day for 4 weeks, i.m.
Tangential section of the spiral organ.
X 400

Fig.14 Missing of the outer hair cells
(arrow) exteds from the basal end to the
1/4 of the first turn. The inner hair
cells (IHC) are present.
KM 200 mg/kg/day for 4 weeks, i.m.
X 100

Fig.15 Missing of the outer and inner hair Fig.16 Missing of the outer (thick arrow)
and inner hair cells (thin arrow) of the

spiral organ in 3/4 of the first turn.
No atrophy in the peripheral nerve fibers

cells (arrow) spreads to 1/4 of the first
turn.  There is no missing of the spiral
ganglion cells.

KM 400 mg/kg/day for 4 weeks, i.m. in the osseous spiral lamina and the spi-
(No.2 - Pinna reflex loss in wide frequen- ral ganglion.
cy range.) X 100 KM 400 mg/kg/day for 4 weeks, i.m.
(No.2) X 100

SC: supporting cells




Fig.17 Missing of the spiral organ (arrow)
in 1/4 of the second turn. No atrophy
of the peripheral nerve fibers in the
osseous spiral lamina and the spiral gan-

glion.
KM 400 mg/kg/day for 4 weeks, i.m.

(No.2) X 100

Fig.19 Missing of the outer (thick arrow)
and inner hair cells (thin arrow) in the

basal end of the first turn.

KM 400 mg/kg/day for 4 weeks, i.m.
(No.7 - Pinna reflex loss in narrow-range
from 20000 Hz to 15000 Hz)

Tangential section of the spiral organ.

X 400

i
‘fﬁ
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Fig.18 Missing of the outer (thick arrow)

and inner hair cells (thin arrow) extends

to the apical turn. Spiral organ is
collapsed.

KM 400 mg/kg/day for 4 weeks, i.m.
(No.2) X 100

Fig.20 Missing of the outer hair cells
(arrow) in 1/4 of the second turn. In-
ner hair cells (IHC) are present. No
atrophy of the peripheral nerve fiber
and spiral ganglion.

KM 400 mg/kg/day for 4 weeks, i.m.
(No.7) X 100

Fig.21 Missing of the outer hair cells

(arrow) in 3/4 of the second turn. In-

ner hair cells (IHC) are present.
KM 400 mg/kg/day for 4 weeks, i.m.

(No.7)

X 100




VOL 26 NO. 5 CHEMOTHERAPY 625

Fig.22 Bilatcral missing of the outer hair

cells (arrow) in 1/4 of the first turn. Fig.23 Bilateral missing of the outer hair
The inner hair cells (IHC) are present. cells (arrow) in 3/4 of the first turn.
No atrophy of the spiral ganglion. The inner hair cells (IHC) are present.
KM 400 mg/kg/day for 4 weeks, i.m. No atrophy of the peripheral nerve fibar
(No.9 - Positive pinna reflex in entire and spiral ganglion.
frequencies treated.) right cochlea KM 400 mg/kg/day for 4 weeks, i.m.
X 100 (No.9) right cochlea X 100

Fig.25 Bilateral missing of the outer hair
cells (arrow) in 3/4 of the first turn.
The inner hair cells (IHC) are present.
No atrophy of the peripheral nerve fiber
and spiral ganglion.

KM 400 mg/kg/day for 4 weeks, i.m.

Fig.24 Bilateral missing of the outer hair
cells (arrow) in 1/4 of the first turn.
The inner hair cells (IHC) are present.
No atrophy of the spiral ganglion.
KM 400 mg/kg/day for 4 weeks, i.m.

(No.9)  left cochlea X 100 (No.9)  left cochlea

X 100
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bhiehotco MECEWTEL, XhHTREDF T
BEOMRREE I mEE L e Lich Db 6 LT
HZbhice RMEMCIL, DEORFREFFELZ A TV
5% DN 6EIEH BN, HIICIE, B O Ik
bhieh i,

5) KM 400 mg/kg/day WM # 55

Table 10 2= 3 X 51, BCI\TE, IF (7 FRMAM
B LD 5 WVIRME OERL LA bR, 05
2V ARAERE, R0 0 6 VLTBRE TH » foo LMD
B 1 TER R TH B2 TR h » Too B B0 IEIEE
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EVALUATION OF OTOTOXICITY AND SAFETY OF
T-1220 (PIPERACILLIN) IN RATS

MasaToyo AxkiyosHi
Department of Pathology, Medical Research Institute, Tokyo Medical and Dental University

SuinicHr Iwasakn
Research Laboratory, Toyama Chemical Co., Ltd.

In the previous study (AKIYOSHI and IWASAKI), ototoxicity of T-1220 was evaluated by the differen-
tial frequency pinna reflex test in wide-frequency range in rats and compared with that of kanamycin
(KM). Afterwards, histopathological examination of the inner ear was performed in the same rats as
in the previous study. ,

Forty-five rats (10 weeks old) of Wistar strain were used. T-1200 was given i.v.to each group (10
rats) at dose level of 500 mg/kg/day and 1,000 mg/kg/day, respectively for 4 weeks. KM was admini-
stered i.m. to each group (10 rats) at dose level of 200 mg/kg/day and 400 mg/kg/day, respectively
for 4 weeks. Physiological saline was given i.v. to five rats for 4 weeks. These rats underwent the
differential frequency pinna reflex test during the administration. After the end of the administration,
the animals were subjected to intravital perfusion of physiological saline (37°C) followed by perfusion
of fixative (modified WITTMAACK's fixative) under anesthesia with nembutal. The tissue blocks inclu-
ding the both-sided temporal bones were processed according to conventional procedure for decalcifica-
tion and celloidin embedding. Mid-modiolar serial celloidin sections were stained with hematoxylin-
eosin. At the same time, kidney and liver in these rats were also examined histopathologically to com-
pare the damages of these organs with those of the inner ears.

In summary ; 1) In rats treated with KM at dose of 200 mg/kg/day, histopathologically the loss of
outer hair cells confined to the basal end of the first turn of cochlea was found in all of the rats, but
the inner hair cells were present in entire range of the spiral organ. In the vestibular organs,
scattered loss of hair cells was in 4 out of 10 rats.

2) In rats treated with KM at dose of 400 mg/kg/day, histologicallythe loss of outerhair cells ex-
tended from the basal end to the apical end in 50% (4 out of 8 rats) and from the basal end to the
area over the second turn in 37.5% (3 rats).Tne loss of inner hair cells was seen in 87.5% (7 rats).
Two of them showed extensive loss of inner hair cells in total range of the cochlear turn.

3) In rats given T-1220 at dose of 500 mg/kg/day and 1,000 mg/kg/day, respectively, neither the
loss of outer and inner hair cells in the spiral organ, nor the loss of hair cells in the vestibular organ
occurred in any of rats treated.

4) The toxic damages of the kidney, such as atrophy and irregular regeneration of tubular epi-
thelium in the proximal tubules associated with round cell infiiltration and proliferation of fibroblasts
in the interstitium of cortex and hyaline cast were seen in 100% of the rats treated with KM at dose
of 200 mg/kg/day and 400 mg/kg/day, respectively.

5) The slight toxic damage of the kidney (a small number of hyaline casts) was seen only in one
of the 10 rats treated with T-1220 at dose of 1,000 mg/kg/day, but not found in any of the 10 rats
treated with T-1220 at dose of 500 mg/kg/day.

6) In the liver, there was almost no toxic damage in any of the rats treated with KM and T-1220,
respectively.

7) These data suggest that T-1220 does not have ototoxicity to the spiral and vestibular organs in
intravenous administration.



