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KW-1062 oz #m I & O & e O i B3 2 B kB

MELER - RE=Z -E 7 K
HEldF -4 REE
BURER BHERL K BB BFIERT - B AE N B35 1P

J& HoOA-E

/N

iR TRBANPTIERT - REeEWmEE

KW-1062 X Micromonospora sagamiensis var. non-
reducans MK-621C X » TEAIRLF L7 I 7 LK
B AEWE Th - T, Gentamicin (GM) Tk THEEL
LicHBAFHIEREEARZ brikdb s THD, 7
7 ARl X ORIRE, BHHE, 757, MARSE
RED 7S ABRERECH L GACIIENDE R T &
B S mic ¥ Ty 5 (OKACHI et al. 1974)D, LaL
b, ThETHhoTEhbhbhOoRBEOFHRT
3, BEmEEMcE LT, KW-1062 13 GM w k& LT
FLLABHCHERBEEY L STV 2IIREFELLN D,

SEbibiit, KW-1062 o gissst s, BE5ED
AT ARk EFMRA T ENT, KERGFRE
TORNEEERL, VRRGETOSREEEERL,
RO L BTk T 5 KERSBECORMBERR
LEFERER, EAEY PROWTTRY, ThLOE)
W, EEBYWHLERLFEETLEY PIEOWT, 20
kHz 75 0.2kHz % 712 0. 5kHz % < o 5 #i 7z AR LR
R 5 RERNENHBRE TV, S HRERK
THEFN LR ORERY VB L CTHEOREHERFNKR
ExfTR-TDT, TALOKEREBEELL LV,

I. EBRMHE&IUEE

Hartley 2D %h#E £ A € » b (300g Ri#%) 100 L X O
IFREELE Y b 85 ALV LT L OIERELE » b
MHAERTEI209TEOHEELE Yy FEAVI,

B HEH B L OB
AR R
KW-1062 50, 100 mg/kg 28 H %5
GM 50, 100 mg/kg 28 HfHES5
SR
KW-1062 2.5, 25mg/kg 3 » B &5
*E K™K 0.1ml/100g 3 » A& S
IERELE y PBITAAMENER
IEPRE D D 4 BRI S
K W-1062 50 mg/kg, 100 mg/kg
GM 25 mg/kg, 50 mg/kg

K 0.1ml/100 g

EPR6BEE X b 4o E T 48/H

KW-1062 25 mg/kg, 50 mg/kg, 75 mg/kg
GM 12. 5 mg/kg, 25 mg/kg
FREK 0.1ml1/100 g

U EDEFI TR HAPICER, AEHEHCE
Bl

BEhEERHET 55120k, 15k, 12k, 10k, 8k,
6k, 4k, 3k, 2k, 1k, 0.5kHz ¥7:130.2kHz D F h ¥
RO BT 2 BN, Tiob b RAEKAE
NHERBET I, EHECL > TELLEEMK
HHEEO BB O D 2 PE L, ks, BAERHE
NIRGEERE, ERBIAINCIT RV, SIS
13458 1 [[52fT7s 5o IEIREL £ » PIEIT D aM
HHERTIX, (TRPE, S8% 28 2 il ot ¥
EELEy MIIHAKRIBEL 2B LT TR ER AL
HARHRBE T 510
FEEERBRK T #hic Nembutal fREF CIEH#E LT
BigL, ¥ Ar=.—vEELEMENLFHAL, K
BIIRELAET TRRARIC X » TREZREE L, #40cm 0% %
FA LT, 37°C DAEEY) RIEK TmERXERL,
MExFEECHE T st tghic, WITTMAACK O EEK
TILIHER L, #EIE, HIE, HA7eErHAacEad
B ECHERERE L, o, ERChio-T2, AOLE
OHNLERIED, MR X OCRFERDOREILE L,
FERDOEERTI s cBIC, KigE/PEEREDHL,
MR OMEE Y EUESEEXUERL, S5 UEER
N BRNT2 ~ 3 BHEEE L, BIEKTHC,
PLANK-RYCHLO DR BKHE CHUK L, wBikic Licas
WkEE, MK, w2 vaie L, mAREE DK
SEMTE R v A O VIR RERL, ~<bFv Y v
AT VREEEL, B, IO ABRFENTE
FLTo

I % B # B

1. 2tEEHER

1) HELXEH)

(1) KW-1062 50mg/kg % 28 HEFHELA 10T
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DELEYy FD5H4HENSI2HE BT TIEMNL
R hE O (6~528 ¥T) X Lich 4 BHRIC
13&flL S HEOHEMER LI,

(2) GM 50mg/kg % 28 HHEIMHEL 10D E L
Ty PD5H8 HANDIEH BICANT 7 IEAMEEDHA
HEILL, ThbOBYOFE M AT 12~16 B H#E
L, EOEMPEBNDEMN S oo 4 BH T
FEIKEEEYRL T eh, 2IULGERL O ¥ &
THoTo

(3) KW-1062 100mg/kg % 28 F R Lic 111C
D5 LIESBAEK 4 B B 5128 BTh T 8 IEAVAE
WAx&EicLico ZhbBHDOHBEDHME KW-1062

50mg/kg IELLEHTR T 5 L 4PEL, 4
BHETH 11 W4 TLIEARE LTHERD Y E oL
FETHoToo LLAND, HEPHPIETLLD
DIL1ITED 7eh 51,

(4) GM 100mg/kg % 28 HREIELE 10 8D 5
b, HEHBBE4EE,D 8 HECHT T 7 LAMEE
DEEicl, 1680 BIIL 6 UL HERITTIHLE LI, A&
FLcATED 5 b 1TUL 4 BRCBEOGEHE MY R L
Tedd, B OIMWITRTFAERIEZELLICEETH
07‘\.'.0

D EoGBEOEEDHER A kT 5 L, KW-1062 i
I 5 &HEEL, 50mg/kg & 100mg/kg D58 T,

Table 1 Pinna reflex loss (20k~0.2kHz) and damage of inner ear in guinea pigs given

KW-1062 50mg/kg for 28 days

Guinea pig | fearing | Demage n ochlea | Demgge if vebUM Tybular damage
Pinna -
No. ‘ reflex loss | OHC loss | Sg.C.loss Str.vas. |Hair cell loss st'sc' Nec. | Rg. | Int.
20k~0.2kHz

1 1~ 1 — — 4P + Ap-4p — — + |4
2 1~ 3 — — — Ap-4A — — + +
3 1~ 4 — — — — — — + +
4 1~ 5 — — — — — — + | 4
5 1~ 6 — - ‘ — — — — -+ +
6 1~ 7 — — ! — — — — + +
7 1~ 8 — — \ — — — — + |+
8 1~ 9 —  BE, 2 x| Atrophy | Ap-2'/, % — — + |+
9 1~10 — — ! — | — — — + |+
10 1~12 — — — Ap-3 — — + o+

10 0/10 1/10 + 2/10 + | 4/10 41 0/10 0/10

Table 2 Pinna reflex loss (20k~0.2kHz) and damage of inner ear in guinea pigs given

GM 50mg/kg for 28 days

Guinea pig  Jleariog | Damage in cochlea Poppage, i, VIR | Tubutar damage
Pinna \ | ] Ve.C.
No. ' reflex loss | OHC loss | Sg.C.loss Str.vas. |Hair cell loss loss Nec. | Rg. | Int.
20k~0.2kHz

21 3~ 1 20k~0.2k  BE-3Y, — Ap-31/, AL P+, U+| — N I 1T R
22 3~2 (0.2k)— BE — — — S T TR T
23 3~4 ' 20k  BE-HU — Ap — — NI TR T
24 3~ 5 —_— BE — Ap U+ — + H H#
25 3~ 6 — ‘
26 3~ 8 20k BE-(HL+)  — Ap P+,U+ — U TR T
27 3~ 9 20k  BE ‘ — Ap P+ — + |+ | ¥
28 3~10 — BEHL | — Ap-3Y/, — — + | + | ¥
29 3~11 — ' BE ! — Ap-4 — — U TR TS
30 3~12 — ' BE — Ap-31/, — — NI NTI T]
10 (9) 410 1 99 1 . 0/9 8/9 44 4/9 + 0/9
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FULHEEREDO GMY Ex ey PBTH X DB
T ENRB I,

2)  FEENE N AR

(1) [E5BAtAET O BIZEE

A1 TEDENLE Y PITOWTITI 5T, Be 20kHz s
LK 0. 2kHz ¥ o BB BT 5 S mBic x4

NS OB, 20 kHz, 15 kHz, 12kHz, 10

kHz, 8kHz, 6kHz, 4kHz, 3kHz, 2kHz, 1kHz, 0. 5kHz
DENREND AER THTXT100% BiEDE A KA
zZbhteh, RIEFEEHD 0.2kHz Ti3 95% 2Btk
BERL, BYD5 B TRENFIIEHETH - T,

(2) 4BEHESHOFENE

KW-1062 50mg/kg % 28 HRE#E LA 10 ILDE L
Ty PO B TENMNRGHEIEEZE LR 1ES /s
#s 5t (Table 1),

GM 50mg/kg % 28 ARIMHTEL 72 10 TED 5 5 4 TLik
BECRTAIENRGHEEREZEILLTNT, £05H0
178t 20 kHz 725 0.2 kHz 1o X 54 & s BIE EUR 0

NREHEEAE ET LT (Table2), /sk3Eb D6
TUit, TEEBAAETA BT 0.2kHz R LEBEAK
BEERRL T TIER R T, TXTHARSE
Tholco

Table 3 Pinna reflex loss (20k~0.2kHz) and damage of inner ear in guinea pigs given

KW-1062 100mg/kg for 28 days

Guinea pig inll-{)e:ilr.'ir?lgnt Damg%jj{:gchlea DagllfeL.i; ;viztitll)uéumi Tubular damage
Pinna o T Ve C ‘
No. reflex loss | OHC loss Sg.C. loss Str. vas. |Hair cell loss los Nec. Rg.  Int.
 20k~0.2kHz ‘ ]
11 2~ 1 —- | = — — — - + H
12 2~ 2 — | BE(%) — Ap-3!/, P+ L= L+ HH#
13 2~ 3 — ‘ BE - Ap-3!/, P+ (= # +
14 2~ 5 — J BE-3004 — Ap-2'/, A, L+, U+ J - L H# H
15 2~ 7 — ‘ — — Ap-3 A+,U+ 1 - |+ H# H#
16 2~ 8 — — — Ap AP+,Ux | [ + H
17 2~ 9 — / — — Ap — | - o+ o+ H
18 2~10 — J BE(+) — Ap Uzt ] - |+ + H
19 2~11 — ‘ — — Ap L+,U+ ‘ — o+ + H
20 2~12 — ! — — Ap-4+ — ‘ - | -+ + H
21 2~ 4 — BE(+) | — — U+ =+ +
11 o1 | 5114+ 01l 9/11 #5 | 8/11 + o1 |

Table 4 Pinna reflex loss (20k~0.2kHz) and damage of inner ear in guinea pigs given

GM 100 mg/kg for 28 days

Guinea pig | Hearing PR LRI Tubeter damage
Pinna h T ] Vg.C. |
No. reflex loss | OHC loss | Sg.C.loss str.vas. |Hair cell loss loss ’ Nec. ' Rg. Int.
20k~0. 2kHz i ‘ B
31 4~ 1 | 20k~0.2k BE-4!/, 4 Atrophy | Ap-3!/, A+, U+ T + +
32 4~ 2 | 20k~0.2k BE-HU — Ap APt | — + H #
33 4~ 3 | 20k~0.2k BE-4 4P Ap-BE+ |L,P+,U+ = — = H - +
34 4~ 4 | 20k~0.5k | BE-4 — Ap-BE+ |A,L,P+,U+ , — . # + +
35 4~ 5 | 20k~10k BE-1/4" — Ap-BEx+ | A, Lt [ — i + + +
36 4~ 6 | 20k~1k BE-4 — Ap-BE+ | P4 o= H “+ +
37 4~ 7 | 20k~0.5k BE-41/,’ Ap-4'/, Ap-2P A, L+,U+ i — 1 + # +
38 4~ 9 | 20k~0.5k | BE-3%/, — Ap-33/, |A+,U+ ‘ — ‘ H + +
39 4~10 | 20k, 15k BE-HL — Ap-3 + — — -
40 4~11 |20k~0.2k | BE-3%/, |  — Ap-3 + l ~ | # o o= -
10 | 10/10 48 10/10 #7 | 3/10 + 10/10 9 |10/10 + | 0/10 !
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KW-1062 100 mg/kg # 28 R fjik L1z 11 LD 5
B, HENKHEE 2 o Licd 01k Ar stk
(Table 3)

GM  100mg/kg % 28 H il L 7 10 P TiX & Gins
HARSHE R A & o LT\ e (Table 4), H A EHHE
O FWER DA 01k 20kHz 235 10kHz % T &R o
D 2PCHER Tk, FkH o 8Pt 20 kHz 25 1kHz
F7203 0.5kHz B 5\ 3 0. 2kHz 1\ o 2 IR # 7o JE % 5
BZR i A HARE NS & LT,

3)  NHOFRIEMAMENTR

KW-1062 50mg/kg # 28 HIHfEL10ED 5 H
9T 7 & v IO/ BRI I KA R S ek o 1ens,
R H O 1VETIEA 0 1 R P RR L e 7 & v i
DHFEMBAD S L, 2 EERIC KT 54 Bt
FVEW S b nte (Table 1), 7o%ks, ZoFETIE, %
M, 4 BERERE D T 2 v MR EICB VW E S A Do,
THIC, 4R LS BT 3 [mlfiE D i ST ik
ErA LRI b, FIFEMMEREO L TlE T 50
KRR D BRNE 15 £ B B R tco FIEDLBE AT
2, DWP%EBER L O PERDCIL A EMaoE Rz s
A ERBRTED 5T RIEEMRRENC S B 2 idde
Motos ok, b OB OECILEFEMEIES D\
FEROBEA G EMIRAEC LELER bR, T
(30T O MBS BT o MR & AR AEHEAE & 23 5 1o

GM 50mg/kg % 28 HHFELIC 10 LD 5 % 9 JEi
DL THAEMIBELZ T o1 2hBD 9T WTh
LA 1 [OlE R ih ¥ A 00 BEfilan H Ak LT
W7z (Table 2), zhbd 5B 5ETIE, A EMEED
4 1 s P RB LT (Fig. 1), cflio
3PCCIE 1 (ol F#EE 25 hook O FifH 5\t Fific
W BB BHIRD RN D 5 hoe F D D 1T, 4
HEMBEO UL 1 BlEE0 TG 6 3 MR £ Tk
Y AT, T2 VIREENCIIIA L 2 e B fr A b iuic
Mo tos MAEZTIE UE L 3 [Bl#E LRI g o 1 4%
PE bt BIEER O FHE AR, VRS O
4R (Fig. 2) /i3 BAlao Bzt iRk n A b hic,
U2 URITEE SR EIC I & 2 7o 2540 & PRER A R o0 i %
47 5 tco BONTAIRAIE BB BRI IE A A
b, XHAHNZHESRL RS LRI, T ORE
R AR A & 7o 5 MRAED A R R F Il m
H bR,

KW-1062 100mg/kg % 28 HIH &L 11 Lo 5
B, 1[G T X O AR L ic s R Bl
DL 2 TEIC 25 (Fig.3), fliod 3 PE-Cix 1 [ulfE |
W IRID L7 A B o BRI A R b i
(Fig.4) (Table 3), #& b o 6 VLI (i /A BHfaD 5%

Fig. 1 Complete loss of outer hair cells(arrow)
confined to the basal end of the spiral
organ in guinea pig given GM 50mg/kg
i.m. for 28days. Inner hair cells (IHC)
are present. Peripheral nerve fibers(N)
remain unchanged.

Fig. 2 Scattered loss of hair cells (arrow) of
macula utriculi associated with exstensive
loss of otolites in guinea pig given GM
50mg/kg i.m. for 28days. Otolitic mem-
brane (OM) is present.

Fig. 3 Complete loss of outer hair cells (ar-
row)confined to the basal end of the spiral
organ in guinea pig given KW-1062 100
mg/kg i.m. for 28 days. Inner hair cells
(IHC)are present. Peripheral nerve fibers
(N) remain unchanged.
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Fig. 4 Incomplete loss of outer hair cells (ar-
row)confined to the basal end of the spiral
organ in guinea pig given KW-1062 100
mg/kg i.m. for 28days. Inner hair cells
(IHC)are present. Peripheral nerve fibers
(N) remain unchanged.

Fig. 5 Scattered loss of hair cells of macula
utriculi associated with extensive loss of
otolites in guinea pig given KW-1062 100
mg/kg i.m. for 28days. Otolitic mem-
brane (OM) is present.

e stce S BDED F 2 v im0 AT
BHE bR 5tc L, e T v FRRENC b MEEHT
HRAD W R T h o Tes ML, LI LXK 2 [BE5 LA
BBk 3 R DL E v A o BRI R B -
Too HIEEZR O VA KRS X O #ERE (Fig.5) 7¢
D ONCER BRI 13 A Al O B ME R & b i,
L UHIEEMEES ClRE I b Cleh ot 2hb
B O TIL, ALAIRAIE O b H MR O BRI E A
TEMC R B, [RIRRC A 7o bk <, BREEES O[]
B D I O AR A & $ 7o 5 kAR
HEDRIEND 5T,

GM 100mg/kg # 28 HEMTEL Az 10 IETIL 7 & ¥
O BHIEOMRIT &N A S, HARPAS 1[5
i Rl b B o 3 AR EFTIiA L Tuvic b ops
TVEH b (Fig.6~10), %% H o 3VCTlk/ B i

Fig. 6 Extensive loss of outer hair cells(basal
end) : complete loss of outer hair cells
(arrow) in the basal end region of the
spiral organ in guinea pig given GM 100
mg/kg i.m. for 28days. Inner hair cells
are present. Peripheral nerve fibers (N)
remain almost unchanged.

Fig. 7 Extensive loss of outer hair cells(upper
part of Ist turn) : complete loss of outer
hair cells (arrow) followed by loss of
DEITER’s cells resulting in collapse of the
spiral organ in guinea pig given GM 100
mg/kg i.m. for 28 days. Inner hair cells
are atrophic. Peripheral nerve fibers (N)
remain almost unchanged.

JAX 1 PR D 1R E TR LA T, &
TR B A 3 ML E T AL T ieis
ik, LIELE TGS B\ ik 2 3 X O° 3 [mlf TRIRC
WEBHROA B A xkE o LTuwe (Fig9) &
SHNC T 2V EONEEEYELLTWAZEL BT, T
&V PRE A LR 3 PUIC 4 [ulfs L) b TR Eifiia o i A
LT (Fig 11, 12), mE LSBT A
DOEFEMEHENIARIC A B, 3 [EEELL ETIRImE &H
BEAEHARLTVBZ L H ot FIETE, FHE
Bz, IR S X O BRI EERLIC MR S A B
DPENRB BRI, DX 5 TR O H%k o HRE
X, KW-1062 100mg/kg # {5 L gdicabiic 4
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Fig. 8 Extensive loss of outer hair cells(upper
part of 2nd turn) : complete loss of outer
hair cells (larger arrow) and inner ones
(smaller arrow) associated with collapse
of the spiral organ in guinea pig given
GM 100mg/kg i.m. for 28days. Peripheral
nerve fibers (N) show incipient atrophy.

Fig. 9 Extensive loss of outer hair cells (upper
part of 3rd turn) : complete loss of outer
hair cells (larger arrow) and inner ones
(smaller arrow) of the spiral organ asso-
ciated with slight atrophy of peripheral
nerve fibers (N) in guinea pig given GM
100 mg/kg i.m. for 28 days.

LI b —fECRCmE TH ol RFEMEEIIZN S
MIsEI A DN sTco BTk, EMRME DO B
A EIEDIEA DL, GM 50 mg/kg #5455 5 s %
KW-1062 # 50mg/kg #*7-(% 100mg/kg %45 L 754
CEF XD LIRHTH - Too WIMIRHE I E A
Al7e i EGa A b, MEOBE I HEL Eo A
T &b 7 o kA RAEORIIMD B 5 1o

2. 1BEHEEER

1) (REEE)

KW-1062 % 3 % A, 2.5mg/kg il L7z 1918, %
L or 25 mg/kg MTE L7z 20 VETUx, AT ZERK

# 0.1m1/100g #j7E L 722008 & Wk DB ik LT\,

KW-1062 1 & » THEH A& R Licd DX 178G /e

Fig. 10 Loss of inner hair cell (arrow) in the
upper part of 4th turn associaed with
secondary of peripheral nerve fibers(star)
in guinea pig given GM 100 mg/kg i. m.
for 28days. Outer hair cells are present.

Fig. 11 Marked atrophy of the spiral ganglion

(star) in the upper part of modiolus of
cochlea associated with loss of inner hair
cells in 4P, 4A and 3P of the cochlea in
guinea pig given GM 100mg/kg i.m. for
28 days.

Fig. 12 Marked atrophy of spiral ganglion(star)

associated with loss of inner hair cells
(arrow) in 4P. Higher magnification of
Fig.11 (4P).
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Table 5 Incidence of pinna reflex loss and cochlear and vestibular damages in guieapigs
given distilled water or KW-1062 for 3 months
. Cochlear damage Vestibular damage
f .
Drug, dose piiigiirécei (;OSS (Basal end — A‘p_e_:i) (Cristae & maculae)
(20k~0.5kHz) | OHC loss \Sg. C.loss| Str. loss | HC.loss ‘Vg. C.loss
Control 0.1ml/100g 0/20 3(+)/20 ‘ 0/20 0/20 3(+)/20 | 0/20
KW-1062 2.5 mg/kg 0/19 4(+)/19 | 0/19 0/19 9(+)/19 | 0/19
KW-1062 25 mg/kg 0/20 6(+)/20 ’ 0/20 4(+)/20 | 10(+)/20 0/20
mote MELRRDBIDE, [HRELVE, MISHE2EET,

2)  RREENE A S AR

KW-1062 2.5mg/kg % 3 B REIME LA 20 TETik
20kHz 5 0.5kHz & COIRE /s AR KB SWT, &
WHANEN SRR THEN M HEREE T LcEIL 1
TEd 7chs »te (Table 5),

KW-1062 25mg/kg % 3 » AHEIMHELL 20 7T,
FRRIC BN S AR E R LB L TE S 7eds 5 T,
R & LT K 0. 1m1/100g # AR 5- L iz 20
CEWVTHENMNEBEZ LA R DR 5T,

3) WHOREMAMKFNTR

KW-1062 2.5mg/kg % 3 » ARIFHEL =19 TED 5
AT 1 [EER FImECiRE Lt Effa o B F it
MEnRbhic, & H DISIUCIX T X V20 /F Bl
HRIZIE D olco T2 VHRERIR X OB RITITE B 2
TEREEBL 1TES 2 b ITeh o ico BIEEDFHATAL
B, BN R X ORI LA B o B R M &
MNOTECEBEET A bR, Fh D 10 ITixBEEME
HRIZID 5o BIREMBRENCIZA B2 EML I -
o

KW-1062 25mg/kg %32 BRI ELI 20 ED 5
B 1 [ TR R U c s A Bk O B R K 6
ehbhtc, b0 14 TN FEMBOHELS,
HEEBHIEDOMHE L e olo Tl VHEEIC L B
O IR ET IR D KT T by 5 oo MBS TIE, 4%
B DB R M LA R D, BIED AR
W, IPEN S X ORI RENICILE EMROBRE O
FMEW SN 10 TRT R bhic, Lo LIsh b R
VR B 2 T MR D I R T D 5 oo

788K 0.1ml1/100g % RARMITE L= 20 D 5 & 3
T, 1[EE TFUREICRE Lot B B SRk
KB, TRAMEOLHERAME IFHEMS LV
BRI b B B0 B DBREMEMEEND - 1o
3. IERPOEMENEER

A, [FFERTHIO S MEEER

Mgz ceErey FOBACKE TOFREXHELICH
D BHEWBDERED, 28HMDZMHEEERYIT
e\, IEREVE Y P EERELE Y P OJERCHTS

FheFiterey PO HAEHK2BEET, ThXhBE1E
SOREENENRSRBR LTI, ERETHRIC, 4
REEREE 21775 - Tcic, MIEE OMABEEALRER L
T, NEOFREABEMRBRLTIE -,

1) JAEENE NS ER

(1) KW-1062 50 mg/kg % 28 AR ffjk L7 91k
DIERELVE » P D5 H, FHEERHFE LIS, 20
kHz, 15kHz, 8kHz, 4~0.5kHz OA@EEM BN
BHEEERC LcDshiz 1 TE BN RS AR &L
Bk ieh o1c (Table 6), ¥ hbOEREL £
v b bAERT 23 TEOHAEELE Y PIREWTHEA
A HEER R Lch DX 1S 7o o,

(2) GM 25mg/kg % 28 HREIME LI 12 TEDIER
ENLEy P TRHEMNHSHEE LA b O 1TES 7
Mol Floohbhbidhi 31 BoFterey b
b HEAREHHERIE 1 HS b 7 (Table 7),

(3) KW-1062 100mg/kg % 28 HRHIfFEL A 61
DIFRELVE Y P DS B 1ERTAH 20kHz CRFH LA
HENEHEKER Z Lic (Table 8), 7 b OEIMICIZHE
NEHFHERTE DRI st Fio 14 EOFEELE
v MCOHENRGHIEEL 0 d DI 17ES 7eh o
oo

(4) GM 50mg/kg % 28 HEINIE L1 5 Lo TR
ENLE Y FTIR, 207 20kHz 2S5 OE N HEY
B LT BNRGHERE & 1o LR OIEA D
1%, 20kHz WRFH LIS ORI TH T, FhD4
TETix, 20kHz 225 1kHz LT % Tk X SIAH R HEN K
Bk ERZ LT\ (Table9), LiasLichih, Zh
babdEhte 12 TEoFAEEL Ty FIIZENKEHH %
BELLICL DI 1ITLD e o Too

(5) M 758K 0.1ml/100 g % 28 HEIFHEL 1
ATEDITIRE v Vv P TRENRFHERIZ 1IEDS 7d 5
oo ThbbAERcNIEDOHFAELEY D5 BT,
178z 0.5kHz & 1kHz B REHESE R L bR,
i 2 TEDFHE 4% ffF Licd DTk, 2kHz 75 1kHz
¥ 0.5kHz TOHENMRHHEEERE LT
(Table 10),
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Table 6 Pinna reflex loss and damage of inner ear in mother guinea pigs given KW-1062
(50 mg/kg) i.m. for 28 days in early period of gestation and their new born guinea pigs.

Damage of inner ear

Frequenc
Ng‘ n(;fwm;ot::r rangreqof rIt)i;’na "~ Damage of cochlear duct (Basal end Damage of vestibulum
. . reflex loss to apical end) (Cristae & maculae)
guinea pigs | (50k~0.2 kHz) | Loss of outer | Loss of spiral Loss of Loss of hair [Loss of vestib.
_ hair cells |ganglion cells| stria vas. cells ganglion cells
1 0 0 0 0 + 0
1 0 0 0 3 + 0
2 0 0 0 3P + 0
3 0 0 0 3 + 0
7 0 0 0 0 + 0
1 0 0 0 4 + 0
2 0 0 0 0 0
9 20,15,8,4~0. 5k* 0 0 0 0 0
1 0 0 0 0 + 0
2 0 0 0 2P + -+ 0
3 0 0 0 4P + 0
21 0 0 0 0 -+ 0
1 0 0 0 0 + 0
2 0 0 0 0 -+ 0
3 0 0 0 0 L 0
22 0 0 0 4P -+ 0
1 0 0 0 4P -+ 0
2 0 0 0 4 + 0
23 0 0 0 0 -+ 0
1 0 0 0 0 -+ 0
2 0 0 0 0 + 0
24 0 0 0 4P + 0
1 0 0 0 0 + 0
2 0 0 0 0 -+ 0
3 0 0 0 0 - 0
4 0 0 0 0 + 0
25 0 0 0 0 L 0
1 0 0 0 0 L 0
2 0 0 0 0 + 0
26 0 0 0 0 -+ 0
1 0 0 0 4P -+ 0
2 0 0 0 4P + 0
Mother guinea
pi%s 11.1% (1/9) 0% (0/9) 0% (0/9) 22.2% (2/9) | 88.9% (8/9) 0% (0/9)
New born
guine;spigs 0% (0/23) 0% (0/23) 0% (0/23) | 43.5%(10/23)| 100% (23/23)| 0% (23/23)

* Chronic otitis media
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Table 7 Pinna reflex loss and damage of inner ear in mother guinea pigs given GM (25 mg/kg)
i.m. for 28 days in early period of gestation and their new born guinea pigs.

Damage of inner ear

Frequency
No. of mother range of pinna Damage of cochlear duct (Basal end Damage of vestibulum
& new born :
- : reflex loss to apical end) (Cristae & maculae)
guinea pigs (20k~0. 2 kHz) | Loss of outer [Loss of spiral| Loss of Loss of hair |Loss of vestib.
hair cells | ganglion cells| stria vas. cells ganglion cells
1 0 0 0 2 —+ 0
1 0 0 0 3P -+ 0
2 0 0 0 3P L 0
3 0 0 0 3P i 0
8 0 BE 0 3 L 0
1 0 0 0 4P + 0
9 0 BE-1A 0 3 + 0
1 0 0 0 4 -+ 0
2 0 0 0 3P L 0
3 0 0 0 4 L 0
4 0 0 0 3 + 0
10 0+
1 0 0 0 4 L 0
11 0 0 0 3P + 0
1 0 0 0 4P 0
12 0 BE-HL 0 3P + 0
1 0 0 0 4
2 0 0 0 4P L 0
3 0 0 0 4 - 0
4 0 0 0 4 L 0
5 0 0 0 4 L 0
13 0 0 0 4 L 0
1 0 0 0 4 L 0
2 0 0 0 4 + 0
3 0 0 0 4P + 0
14 0 0 0 3 -+ 0
1 0 0 0 4P -+ 0
2 0 0 0 3 -+ 0
3 0 0 0 4 -+ 0
15 0 0 o, 3 n 0
1 0 0 0 ! 3 L 0
2 0 0 0 } 3 -+ 0
17 0 0 0 3 L 0
1 0 0 0 3 L 0
2 0 0 0 3P + 0
3 0 | 0 0 3P < 0
18 0 ' 0 0 4 + o
1 0 | 0 0 4 L 0
2 0 i 0 0 4 -+ 0
3 0 ! 0 0 4 L 0
19 0 BE 0 4P -+ 0 A
1 0 0 0 4 + 0
2 0 ; 0 0 3 -+ 0
Mother guinea
pigs 0% (0/12) 33.3% (4/12), 0% (0/12) | 91.7%(11/12)| 91.7%(11/12), 0% (0/12)
New born
guingalt pigs 0% (0/31) 0% (0/31)] 0% (0/31) 100%5 (31/31)| 93.5%(29/31)| 0% (0/31)
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Table 8 Pinna reflex loss and damage of inner ear in mother guinea pigs given KW-1062 (100
mg/kg) i.m. for 28 days in early period of gestation and their new born guinea pigs.

- I .
Damage of inner ear
No. of mother Frequengy I ) .
& new born | Fange of pinna Damage of cochlear duct (Basal end | Damage of vestibulum
. - reflex loss |  to apical end) | (Cristae & maculae) B
guinea pigs (20k~0.2 kHz) |Loss of outer [Loss of spiral Loss of ; Loss of hair [Loss of vestib.
i |__hair cells |ganglion cells| stria vas. | cells | ganglion cells
1 | 0 0 ! 0 3 | < 0
1 0 0 ! 0 4P ‘ + 0
15 0 0 0 4 i 0
1 0 0 0 3 -+ 0
2 0 0 0 3 A 0
3 0 0 0 3 i - 0
4 0 0 0 2P i + 0
18 i 0 BE, 4P 0 4 + 0
1 | 0 0 0 3 L 0
2 0 0 0 4 L 0
24 0 BE-HL 0 0 L 0
1 0 0 0 4P L 0
2 0 0 0 4 0
3 0 0 0 0 0
25 | 20 k BE-HL 0 4 n 0
1 0 0 0 0 ( + 0
2 0 0 0 4 ; -+ 0
26 0 | BE-HL 0 0 + 0
1 0 0 0 0 L 0
2 0 0 0 0 -+ 0
” Mother guinea | »
pi%s ! 16.7% (1/6) 66.7% (4/6) 0% (0/6) 66.7% (4/6) | 100% (6/6) 0% (0/6)
New born ‘
guineﬁpigs 0% (0/14) 0% (0/14)] 0% (0/14) | 71.42;(10/14)| 100%; (14/14) 0% (0/14)

2) HHOREMABFENTR

(1) KW-1062 50mg/kg % ik L 9 TEDITIRE
NEy bEZhDLMBAELK 23 EOHEELEY +T
13, FevBTAEEMROMEALRE Licdoix11t
¥ it o7 (Table 6),
ThLDEMO T e v REEICIIZE G D REETIR D
HED Ieh ol BIEDVHEAIE, IHHEHE X
ORIBERICIL, 3E A TRTOBYIC R\ THEM
MOBRE OBRBEMENENRZ DRI, LhLAMRbIhb
BhHy D IR EIC I MR AR O W RIR Te Dy 5 T
(2) GM 25mg/kg %k L7 12 TEOIEFEE V£
y PO HT, 4T 1 EE TR X OO TR
RUkABEEMREETOHKERZ LT, BhoD
8TETI A H RO M LT e o7 (Table7), zh
Linbidhic 31 MOHFEENME Y T, SEEM

DOFKIZZDRIEM Hhco T2 VIEEIT b wiREET e
DKL) sl MELEFWTUL, 4EEMEDS
Wik 3 RN ER LIX L iEMmE SR DOHEN AL i, Fi
FETIX, TESBMCR VLT, HEBYCRSWTh, &
EAIRDRE OMAEMHE RN D - Toh’, FEMEEICI
W OB b MR EHII O HRIT A S i h o T,

(3) KW-1062 100 mg/kg % fiiE Lz 6 VE D IEHR
EAEy FTIR, 4TUC 18 FIRHATCRE L et
HEHIRETOMEIZR LR (Table8), £D 5 HD
1R 4 BIRERC S\ TH A FEMBEOEEERL T
Wieo —J, MUEOH A ELEy MTIXIEEMEEOH
Kixied oleht, BIREDVRFWATRE, IHBEHS X
OB A EMROBEOBREMENEEN T LA L
TRTCOBHPCHR BRI, L Linsib, FEMREEIT
LM EERIZA DR 5T,
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Table 9 ' Pinna reflex loss and damage of inner ear in mother guinea pigs given GM (50 mg/kg)
i.m. for 28 days in early period of gestation and their new born guinea pigs.

Damage of inner ear
No. of mother | Frequency o
range of pinna Damage of cochlear duct (Basal end Damage of vestibulum
& new born ; .
. X reflex loss to apical end) (Cristae & maculae)
guinea pigs (20k~0.2 kHz) | Loss of outer [Loss of spiral Loss of Loss of hair [Loss of vestib.
hair cells |ganglion cells| stria vas. cells ganglion cells
20,15,10~4, l
6 1~0, 51 | BE-4P | 1~3P 3 H +
1 0 i 0 ! 0 3 L 0
| 0 0 % 0 4 + 0
7 20~0.5k BE-3 | 0 4 1 0
0 0 0 3 - 0
0 0 0 3 - 0
3 0 ‘ 0 2 -+ 0
10 20k BE-1A + 3P + 0
1 0 0 0 4P + 0
0 0 0 3P -+ 0
3 0 0 0 3P -+ 0
12 20,10~1k BE-2P 1A 4 - 0
1 0 0 0 3 -+ 0
15 20~0.5k BE-4P 1-4 2 + 0
1 0 0 3 -+ 0
2 0 0 0 4P -+ 0
3 0 0 0 4P -+ 0
Mother guinea
pigs 100% (5/5) 100% (5/5) 80% (4/5) 100% (5/5) 1009 (5/5) 20% (1/5)
5 —
"New born o o
guinea pigs 0% (0/12) 0% (0/12) 0% (0/12) | 100% (12/12) | 1009 (12/12) 0% (0/12)
12 | N )

(4) GM 50mg/kg %k L 5 TDIERE LV E v
o4&, 1 EEE TR S LS EEEAE - TIEAT
AAEEMEONEEN L LN (Table 9), 2D 5 HD 1
TETiE, SVEEBMIEOMAT 1 EE TH» 5 1 BIEEHTH
FTELATHER, b 470U 1 EEE A5 2 E
EHMULE ¥tk XSER M EEMREOHEA L &L
TWT, B 1EEER X0 2 FERIC BT A4 HAS A
BEAROMELRE LT, —F, 12lOH4EEL
Ey PRI, NAEBHREOHEIIITES e olc, L
L7shih, J% vHifREicix 4 IEOIEIRE) O 3 [z L
EH BT 1 EERIC T, RO o EL D
Zbhie LHLZDX S A biFitesrey ML
fehs oloe MELTIE, 3 EHERL R LIE LIEHEERNAR
bhtc, BIEEDFHFILAIE, INHIEH, s X O R HE
B A ERIRAD & E ¥ TO MMM AL 3 TED IER
ELEy PEAD DR, TOMOEIMIILE ERMIAD
BREOWEREENAD bR,  ORDEREIY) T

BRI RO BE DK ERTIOMH -1,

(5) xR 788 0.1ml/100g & HHHE L 4 TEOLE
FEALTy bTIR, 2TUC 1 [EEE FHECRRE L
FEARID BTN HRh % b e (Table 10), LaL7sat
b, FOMOIEFEELE Y PE IV 11 TEOFEELE
v P TRAEEBHEOMNER b o BIREIIHEEM
BADEREE D MR MEN A 037 b LI LiEED b hiehs,
HIREMEECIIERIB LTl o7,

B. IEIREO SRR

IEIRMERE 6 BEM LM ¥ TD 28 BRE, ThTh
OHFAEMELR T LR, Sk 2B8Ecs, Thhd
MAhERLHEELEY PR D W THELEYD, &R
20kHz 2% 0.5kHz % T REHIER T O B ENENK
WA Tt o Tco NEOREMARRENTE L LT,
ERRTHCHHERE % B &, S46NERETE 2Tk
T, NEOHABFENRBELITIC -7

1) REENENRHRBR
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Table 10 Pinna reflex loss and damage of inner ear in mother guinea pigs given distilled water
(0.1 m1/100g) i.m. for 28 days in early period of gestation and their new born guinea pigs.

Frequency Damage of inner ear
No. of mother . :
& new born |range of pinna Damage of cochlear duct (Basal end Damage of vestibulum
. . reflex loss to apical end) (Cristae & maculae)
guinea pigs | (90k~0.2 kHz) |Loss of outer [Loss of spiral Loss of Loss of hair |Loss of vestib.
o N hair cells | ganglion cells| stria vas. cells ganglion cells
N 0 BE+ 4+ 3 0 0
1 0 0 0 0 + 0
2 0 0 0 4 + 0
4 0 0 0 3 + 0
1 0 0 0 0 + 0
2 0 0 0 3P + 0
3 | 0 0 0 3p + 0
7 0 BE+ 4P 3 + 0
1~0.5k 0 0 0 + 0
0 0 0 0 i + 0
0 0 0 3 0 0
8 0 0 0 0 + 0
1 0 0 0 0 + 0
2 2~1k* 0 0 0 0 0
3 0.5k* 0 0 3 + 0
" Mother guinea N )
Plis 0% (0/4) 50% (2/4 50% (2/4) 75% (3/4) 75% (3/4) | 0% (0/4)
New born T
guinea pigs 27.3% (3/11) 0% (0/11) 0% (0/11) | 45.5% (5/11)| 81.8% (9/11)| 0% (0/11)
11

(1) KW-1062 25mg/kg %5tk Li- 9 TEDITHREE
NMEy PTIE, 0.5kHz WHEAREHERL E L1
FERWTUL, WThoBERC BRI ALR
fedsotc (Table 11), ¥ 7c 26 TLOFHAEEL Ty MTIS
WTHENRE S 1T R BRIk » T

(2) GM 12.5mg/kg #FHEL X 9TLDITIRE N E
v FTI, 20kHz & 2~0.5kHz KB RHHHE R
Lic1eafiuv iy, BARFHAEE LD
VE 75hs 7o (Table 12), —75, 20 PEOH A4 EN E v
e b EANREHERE 1B 7eds 5 T

(3) KW-1062 50 mg/kg % HE4t L7 10 FEDEYR
ENEy b T 2PEA 20kHz OFANRGHHA R E L,
fo 175, 20k, 15k, 10k, 8k, 4k, 2kHz DEHAK
BHigdew X 7o LT\ o (Table 13), 7o, BEDHILH
HE2A0HLTkD, NEEMRONERALRICH 5
T THERC X AHENEE T X 5 TEENEZ DR
Foo 25 TEDOFEL £y bTi 0.5kHz B LIH
AR HEER S Ul 1R RWTE, BARSHRL
WFhOBIT b A bhieh o1,

(4) GM 25mg/kg %5 LI 9TEDIERENLE »

b T, 2T 20 kHz WG LA ARGHEXRZ & 1L,
fibod 1 Uik 20-10kHz OB A G %%, Fioflio 17T
13 20 kHz 7 bR B 4 kHz ¥ CTHEA RS EL LR
Z LT\ iz (Table 14), X H1Abo 3 TLTIXEF AN
1% 20 kHz s B KR 7 dRESANC 2kHz B 5\
13 0.5kHz ¥ TR/ R E 7 LT, 198D HTA:
EAEy TR, 1VEC 1~0.5kHz % TOHEANFHM
EnH bR @, BARHEE &L Dl
M oics

(5) KW-1062 75mg/kg ##¢5 Ul 8 TEDIEHRE
LEY DS, 3TUT 20kHz GRE LEH A KEHY
Gekfl s Lichs, B OBMCIIEN RS EREIALR
fehotc, Fho 17 WOFEEL Ty b THEHANLG
Bk ElLicd D 1TES &b hisd » o (Table 15),

(6) XM 7KEK 0.1ml/100g % 5 L 4 FEOLE
FRELE y P TREANKHHEEE L LD 1ED
7eds o te (Table 16), #7- 11 LOFEEL Ty P ITD
HARHEEYRZ Lcboixabhuicd o,

2) NEOFREEBRFNRTR

(1) KW-1062 25mg/kg %5 Lic 9 TUDTiRE
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Table 11 Pinna reflex loss and damage of inner ear in mother guinea pigs given KW-1062 (25mg/
kg) i.m. for 28 days in later period of gestation and their new born guinea pigs.

N Frequency Damage of inner ear
0. of mother : e e e s
& new born | T2nge of pinna Damage of cochlear duct (Basal end | Damage of vestibulum
. . reflex loss to apical end) | (Cristae & maculae)
guinea pigs | (o0k~.0.2 kHz) 7L-OS—S.6fH(>_u{ef'{'I:o’séwé_f ‘spiral ’ngswa'—"] Loss of hair |Loss of vestib.
. w hair cells | ganglion cells stria vas. | cells ' ganglion cells
4 ; 0 o 0 0 s 0
1 " 0 BE 0 4P + 0
2 0 0 ‘ 0 4 + 0
3 0 0 1 0 3 + 0
7 0 0 0 0 + 0
1 0 0 0 0 -+ 0
2 0 0 0 0 L 0
3 0 0 0 0 L 0
8 0 0 0 0 -+ 0
1 0 0 0 4P + 0
2 0 0 0 0 + 0
3 0 0 0 0 + 0
9 0 0 0 ‘ 0 * L 0
1 0 0 0 0 + 0
2 0 0 0 ' 0 i L 0
3 0 0 0 0 ‘ - 0
10 0.5k 0 0 0 L 0
1 0 0 0 0 0
2 0 0 0 0 -+ 0
11 0 0 0 0 + 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
3 0 0 0 0 + 0
13 0 0 o | ap -+ 0
1 0 0 0 ! 0 + 0
2 0 0 0 4 i 0
3 0 0 0 0 0
14 0 0 0 0 L 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
3 0 0 0 0 + { 0
16 0 0 0 0 < ! 0
1 0 0 0 0 + 0
2 0 0 0 0 -+ 0
3 0 0 0 0 0
"“Mother guinea o
pigs 11.1% (1/9) 0% (0/9) 0% (0/9) 11.1% (1/9) | 100% (9/9) 0% (0/9)
New horn
guinezaﬁpigs 0% (0/26) 3.8% (1/26)] 0% (0/26) | 19.2% (5/26)| 96.29% (25/26) 0% (0/26)
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Table 12 Pinna reflex loss and damage of inner ear in mother guinea pigs given GM (12. 5mg/kg)
i.m. for 28 days in later period of gestation and their new born guinea pigs.

No. of mother Frequenc_y - Damage of inner ear .
& new born | T2NEE of pinna Damage of cochlear duct (Basal end Damage of vestibulum
. . reflex loss to apical end) (Cristae & maculae)
guinea PIgs | (20k~0.2kHz) |Loss of outer [Loss of spiral Loss of Loss of hair [Loss of vestib,
. o hair cells ganglion cells| stria vas. cells ganglion cells
1 0 0 0 0 0 0
1 0 0 0 0 0 0
2 0 0 0 0 0 0
2 0 0 0 4P 0 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
3 0 BE 0 0 0 0
0 0 0 0 0 0
0 0 0 4P 0 0
4 0 BE 0 0 L 0
0 0 0 0 -+ 0
0 1 0 0 0 0 0
5 0 | 0 0 0 0 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
3 0 0 0 4P + 0
9 20,2~0.5k* BE-HL 0 0 + 0
1 0 0 0 0 + 0
2 0 0 0 4P + 0
3 0 0 0 4 -+ 0
10 0 BE-HL 0 0 -+ 0
1 0 0 0 0 -+ 0
2 0 0 0 0 0 0
3 0 0 0 0 -+ 0
13 0 0 0 0 0 0
2 0 0 0 0 - 0
14 0 BE 0 0 + 0
1 0 0 0 0 0 0
2 0 0 0 0 0 0
" “"Mother guinea
pigs 11.0% (1/9) | 55.6% (5/9) 0% (0/9) 11.19% (1/9) | 44.4% (4/9) 0% (0/9)
9
New born
guine;opigs 0% (0/20) 0% (0/20)] 0% (0/20) 20% (4/20); 60%(12/20)| 0% (0/20)

VEy P TIRED T 2 v BCHEEMRS XONEE
RO WL ER L To d O 1D eh» 7 (Table
11), 26 ICOFEEL Ty b D D% 1TEAH 1 EEE TR
CRB LA EERMBROADBEEE R LICIEME, E
EREDOBELRE LcdDiXish olc, T & v HEEES
ik, BEAEy PREWTHEHEELE Y MIREWT

b, PHEETEROMERILICh T, MELDONELRFE
NEY PTTITEE, FAEAELEy b T 4R 4 @R
DECALBRIRTE R, L LieAb, FiEO¥H
BAHE, IPENS X OB ENCIIEEMEOR
EOBFEMEELD, BELEy P EFEELEY FOR
LA EEPIC R LR T, HiEMREICIE, BELE
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Table 13 Pinna reflex loss and damage of inner ear in mother guinea pigs given KW-1062 (50

mg/kg) i.m. for 28 days in later period of gestation and their new born guinea pigs.

No. of mother
& new born

Frequency

Damage of inner ear

range of pinna
reflex loss

Damage of cochlear duct (Basal end
to apical end)

Damage of vestibulum
(Cristae & maculae)

guinea pigs (20k~0.2 kHz) |Loss of outer [Loss of spiral Loss of Loss of hair |[Loss of vestib.
hair cells |ganglion cells| stria vas. cells ganglion cells
3 0* BE 0 3A 4 0
1 0 0 0 4P + 0
2 0 0 0 3P + 0
3 0 0 0 4P 0 0
7 0 BE 0 4P L 0
2 0 0 0 4P + 0
10 0* BE+ 0 3P L 0
1 0 0 0 4 0 0
2 0 0 0 4P + 0
3 0 0 0 4P L 0
4 0 0 0 3P L 0
16 20,15,10,8,4,2 k * 0 4P 3P 0 0
1 0 0 0 3P + 0
2 0 0 0 3P 0 0
0 0 0 3P 0 0
17 20 k * BE+ 0 0 + 0
1 0 0 0 0 L 0
2 0 0 0 0 L 0
3 0 0 0 0 L 0
18 0 BE-HL 4P 4P + 0
1 0 0 0 0 -+ 0
2 0 0 0 0 0 0
19 20k BE-1P 0 0 + 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
20 0 BE-HL 0 4P H 0
2 0 0 0 4 -+ 0
3 0 0 0 0 0 0
21 0 BE+ 4P 4P + 0
2 0 0 0 0 + 0
3 0 0 0 0 0 0
22 0 0 0 0 -+ 0
1 0.5k 0 0 0 + 0
2 0 0 0 | 0 L 0
3 0 0 0 ‘ 0 + 0
" Mother guinea | T N
pigs 30% (3/10) 80% (8/10) | 30% -(3/10) | 70% (7/10) | 90% (9/10) 0% (0/10)
10 |
New born R o
guinea pigs 49 (1/25) 0% (0/25) 0% (0/25) | 48%(12/25) | 729%;(18/25) 0% (0/25)
25
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Table 14 Pinna reflex loss and damage of inner ear in mother guinea pigs given GM (25 mg/kg)

Damage of inner ear
No. of mother Frequenqy —_— . ; S
& new born | range of pinna Damage of cochlear duct (Basal end Damage of vestibulum
. . reflex loss to apical end) - __(Cristae & maculae)
guinea pigs | ook~.0.2kHz) |Loss of outer |Loss of spiral |  Loss of Loss of hair [Loss of vestib.
hair cells |ganglion cells| stria vas. cells ganglion cells
4 20~12,8,4 k BE-2A 0 i 0 ? H 0
1 0 0 0 0 i + 0
2 0 BE-HL+ 0 0 { + 0
10 ! 0 BE 0 0 [ 0
1 0 0 0 0 0 0
2 0 0 0 0 " + 0
15 | 0 BE-HU 0 4P + 0
1 0 0 0 0 | + 0
2 0 0 0 4P } + 0
16 20~2k BE-1P 0 0 -+ 0
0 0 0 4P L 0
‘ 0 0 0 4P + 0
17 20~0.5k BE-3A 1,2 4P + 0
1 f 0 BE-1A 0 0 + 0
19 | 20k | BE-HU 0 0 " 0
1 0 E 0 0 4P L 0
2 1~0.5k i 0 0 0 L 0
3 0 ! 0 i 0 4P -+ 0
4 \ 0 0 0 4P L 0
20 20, 15,10~2 k BE-2A 0 0 L 0
1 0 2 0 0 L 0
2 0 BE 0 0 L 0
3 0 0 0 0 + 0
21 20k BE-HU 0 4P L 0
1 0 0 0 4P -+ 0
0 0 0 4 L 0
23 20~10 k BE-HL 0 0 L 0
1 0 0 0 0 L 0
Mother guinea }
pigs 77.8% (7/9) 100% (9/9) | 11.1% (1/9) | 33.3% (3/9) | 100% (9/9) 0% (0/9)
9
New born -
guinea pigs 5.3% (1/19) | 15.8% (3/19) 0% (0/19)] 36.8% (7/19)| 94.7%(18/19)] 0% (0/19)
19

v FTHFEELE Y P THOHREAROB LT A LR
e (o) f\:o

(2) GM 12.5mg/kg &L Lic 9INDEIRE V£
v PO 5% 5P 1 [EER TS ¥ /i £ 2 A5 hook D
THE COABFEMPAOHEKERL T, oMo
Berety b & 20 EOFEELEy M EENE
DHEEKS, NEEMROMED ALRch 7% (Table

12), S VARSI RBELEy P TOHEELE Y
b TH RO HKIT I o T, MR TIXREEL
Ty P THEELRLIESDIRD T, FiEELEy
b TR 4 BERLL ECHAE & e L T i, BIEEDY:
HEWATE, IENS X OHVEETiifer Ty
b D AR EMEOBBEERAADK, HiEELE
v P TIR12 M AFOBENEBDbhic, L Ligh
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Table 15 Pinna reflex loss and damage of inner ear in mother guinea pigs given KW-1062 (75
mg/kg) i.m. for 28 days in later period of gestation and their new born guinea pigs.

No. of mother Frequen cy Damage of inner ear .
& new born | Fange of pinna Damage of cochlear duct (Basal end Damage of vestibulum
. . reflex loss to apical end) (Cristae & maculae)
guinea pigs (20k~0.2kHz) |Loss of outer |Loss of spiral Loss of Loss of hair |[Loss of vestib.
] hair cells |ganglion cells| stria vas. cells | ganglion cells
2 20 k* BE-HL 0 3 -+ 0
1 0 0 0 3P 0 0
2 0 0 0 3P L 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
3 0 0 0 0 + 0
1 0 0 0 0 L 0
2 0 i 0 0 0 + 0
4 0 BE-HL 0 0 H 0
1 0 0 0 0 -+ 0
9 20k BE-1A + 4P 4P H 0
1 0 0 0 0 -+ 0
2 0 0 0 4 0 0
1 0 BE-HL 0 l 4P + 0
1 0 0 0 0 + 0
2 0 0 0 0 + 0
3 0 0 0 4P + 0
13 20k BE-1A 0 0 L 0
1 0 0 0 0 -+ 0
3 0 0 0 4P L 0
14 0 BE-HU 0 4P + 0
1 0 0 0 0 L 0
15 0 BE 4P 4 + 0
1 0 0 0 0 -+ 0
2 0 0 0 4P s 0
" Mother guinea
pigs 37.5% (3/8) | 87.5% (7/8) | 25% (2/8) | 62.5% (5/8) 100% (8/8) 0% (0/8)
New born i
guinela7 pigs 0% (0/17) 0% (0/17)| 0% (0/17) 35% (6/17)| 76.5% (13/17)| 0% (0/17)

b, BIEMESFCRELEy bW THFEELE
y MEEWTH RO HRILID 5T,

(3) KW-1062 50 mg/kg % # L5 L1z 10 FEDOEYR
EALEY PO STUL 1 EHE FIRHED A IE LD
hook DTFHLF ik 1 BEEHEYH ¥ T oA EMIRT
DHEEELL TV, hodErey PRIV 25
COFEELE y P ITIXIFEMEOHE S WA EM
DK D Ieh o e (Table 13), 7 % v HIREETTIX 3 LD
fBErEy b OWS 4 BEREFICHESMEOEA LR
LTS, BhoRRELE Y P THHFEEL

Ty b THOHREMBEOBKIALRED 5T, MBS
TR TIEDOREALE » ME 3 [EEE LML LT B LI A
bh, EhFAEELEY MCh LT LIERBEOE(LHE
Bbhhic, BIEDEHERAITE, IHERE X ORE
BN IEEMROBEOBBEENEEN LELEREL
Ey bEFEELEY P-ADRK, LALiend, &
FEMREEIC IR MRO L h s HREEELE Y b
CHRWTh, ELFidTrety PREWLTHEDITL 2
>

(4) GM 25mg/kg % HE5 Lic 9IEDIFEREL E »
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Table 16 Pinna reflex loss and damage of inner ear in mother guinea pigs given distilled
water (0.1ml/100g) i.m. for 28days in later period of gestation and their new born

guinea pigs.

| .
Damage of inner ear
No. of mother Frequenc.y - e — S [
& new born | range of pinna Dama'ge of cochlear duct (Basal end Darr}age of vestibulum
; - reflex loss |  to apical end) . (Cristae & maculae)
guinea pigs | (90k~0.2kHz) |Loss of outer Loss of spiral:  Loss of Loss of hair Loss of vestib.
ool | hair cells |ganglion cells stria vas. cells | ganglion cells
4 0* 0 0 : 4P + | 0
1 0 0 0 j‘ 4P - 0
2 0 0 0 | 3P 0 0
9 0 0 0 0 + 0
1 0 0 0 0 L 0
2 0 0 0 0 + 0
3 0 0 0 0 + 0
4 0 0 0 4 + 0
10 0 0 0 4 + 0
1 0 0 0 4P + 0
2 0 0 0 4 + 0
3 0 0 0 4 + 0
11 04 0 0 0 0 0
2 0 0 0 4P 0 0
3 0 0 0 4P 0 0
" Mother guinea | |
pigs 0% (0/4) | 0% (/) | 0% (O/4) | 50% (2/4) | 75% (3/4) | 0% (0/4)
" New born
guinea pigs 0% (0/11) 0% (0/11) 0% (0/11) | 72.7%(8/11) | 72.7% (8/11)| 0% (0/11)
11

FDEFNAFEEMBEOWEIEELLTED, DD
3L 1 BHE T oA B 2 EERL ki dtc 4 E MO
HIERZ LT, B 1752 1 [ FiRs S 1 @i
BEMET, FLBRYOSTUL1ITAETHS B\ ILET
20, hook L% TOMNFEMIPIDOWE I %L LT
7o (Table 14), 19 IEoHHtEL Ty b T3 WAL E
ETUREE L hook T %70 1 MEEATMIC W A 5 EE
MlaDHEERZ LCwicblshcir, SAEEMmiaonsk
BER LTI oo T VHEE CIIRELE
y PO 1T 1 [EEE & 2 HERIC 7 X v 30 F /RO Y
JAC P U A MR SRR OB D IR R B R AT
1L, MR 5T, FEEALE y b TIEREHIED
HMEEZR DRI 5T, MESRTIZEEE LT, 4[EE
ULEOMENBELE Y P BIVOTHAEELE Y PITARD
hico MEDEHERARE, VRIS X O RN
TIXHEMBOBBEENENRZ & A L FEDLRE
2, MEOREILRELEy MCEWTHWEBERL
too BIEMEECIBELEy PRFWLWTHEEEL =
v PREWTH HREMMROERILA DR Ich o,

(5) KW-1062 75mg/kg $¥5 L1 8 ITEDIEIRE L
Ey FO5H TIER 1 EETURE D B\ L% Z A Hhook
T ER LR, &1 @EELTCE B/ FBMER
ToHEERHZ LRI (Table 15), R D ELEy b B
X017 MoHFEELE y M EEMIIDO W EITH
bhith oty 72 VHREHTIZI2TEORELE Y b
4 BEHIRC SR HER R Dbz, &
ATy PRBWTHHAEETLEy BT HHKIX
Teh otc, MEE&TIERELE Y D 5L 3 BEELE
DL HZLN, FEELEY b T 6 LCEBEOEIL
BEbhic, HMEOEHTWARE IHBEHS X Ok
MR TIIREELE y PIZ100%, HihEErETy D13
PO A BRI O BIEEEH AR A b ic, AEMBEOMNL
T RCBRETHLNREL Ty P TILE & L LTS
BIRL T\ e, BIEMREE CIIMRETMo AL
NEY PVEEWTHFAEELE Y P EBEBWTH bR
notss

(6) XM ZEEK0.1ml/100g &5 Lic 4 TLOLE
JRELE S PRIV 11 oL ELEY PIZIIAEE
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WiMaR X ONEBHBEONEKIZ IS &b it ol
(Table 16), T & vFEEIC IS T PR AT O W 4%
BOWTFROBETY Abhiah ol MBI TILRE
ELEY PDO2TEEFAEETLE y b O 8IEIC 3 EHEEE
Fieid 4 EERM EDHEER R LR, FIEDEHRER X
e, ISEER S X OB ERC I LX LidEEMED
BEDOMENZ b, HEMRES CIIWThoifes
W PR RIRR O HRIT AR DI h o T,
III. # =

1) 7 37 G EOEREN

THhETT->TER, BHELYIOT7 3 7&K
LB OREREERROMBRE T, ELrEy MCHAN
EH LB, BARBOHEKIZEA LT, 20
kHz O@HEHCAE D, BRTHHERILE Zh bk
e, MCIEAESC X D EV R~ - Tk T
BEANBD LR TV, FEREEDHRVHETITHAN
FgH4 20 kHz-3kHz LUF % TiAT 528, Bk
ERBWHETITENAHE&IL 20kHz R LT
Bh, HBHWE 10kHz ¥4k 8kHz ¥ THiAL TV 5
TENH, Fhe, BERAKBEOT VB TR 1EET
SR T B A EMIIRO H A NE Bk EfT LT
o b, FEENEREAHAIE, THSoNEEMo
W4t b EEEANE » TIRKR T A A AF8D B h T
59, ThbbEREECRVE S CIX, EEMD
W43 1 19lE TR S 2 [MEsA LB B\ ik, 3 [EHEEL
EETIALTWASD, HEREEOBRVWHECIIINEE
MO ST 1 EE FHRMCRB L Wb 05 500,
1 EREEI E TR L TWB & &A%\ BARENE
DIEH DEIIET % BEBURZ B/ A B OB &
BRI LTWDZ ENSE, FLRIEDYHTI K,
I RERT s X O BRIV BEREIC 13 IO BRI 4 % OF
RTHZENE L, LHLEND I DX S i EREM
W3 BHEMIBEOBRMEHERIR, FILT HARERD
EELYHELIMCTTI S, 2 TR R s
1% 7 & v BosEEMREASCR G T 5B S
WRDORBLE RIS L ZHTH - THRAN T 5 R
DRERCEZ DD LELBRS,

2) KW-1062 DOREsezs:

L[AfT s » T B BEERR T 5S0mg/kg #45-5Tik
KW-1062 i3 HEANRHHELZ 1fdE LTuhitwhore
L, GM i 10 B 4 TR HAN G HEAE R L, £
D 5B 16 20k~0. 2kHz 12 i>7c % INE /e B A KA
G R LTI, T v Bies\ v Tik KW-1062 %
Frh Ut 10 PErb 17U 1 68T R 38 & 2 [MEso—iic
FIHABEEMBPORCHER RN T2 D X LT,
GM »# 5 Lic 9 BTl fc st B BT ER R AR D

h, ERNCEREENMRSERE L 1R T 1
BT IR b EERH IR\ e B A B EMBED MELRL
T BIESRICISIT 2 HEMEED BFEMEHKIE KW-
1062 #ERECIIZE A ER D R s - 7eh’, GM #4
iz dmme A bhic, Ticbb, 50mg/kg o b
Tix KW-1062 1o X 2EEEE L GMic X A RERfEE X
DHILDEDCEETH 5o 100mg/kg R LBE
AR KW-1062 £ 55 T, B ORI %
D7D L GM 5.3 Tl S o BB E N S
KRR L, ZD#sHEIX 50mg/kg 5B BT AEEE
EENEEHERECE T, GM TIRERERAY RL
TeD XL KW-1062 Tii X b TREOHMAES T
ZEERTHIDTH B, Tickhb KW-1062 13 GM i 1t
B LT h VSR ENEYRF - TR D, TOHERF
BREEFE I SWL TR 2 iAW E OBHEE T s\ T
PEEREEOHREE . TRRO W ERRTL D
Thbo

Oz likEk, BOEMERHER XOZDOMNEDRE
BBV 5IREEN 100mg/kg #5-8 Tix 50mg/kg $#4.
BRETSX ) IWEEL R LD bbb KW-
1062 #4557 TIXEEREE © W A%, T TE,
BREDI—BTHLEELLRS,
ChETEELYDT 1T § 7GR AEWED
BRI BT 5 HEANSEAO B ROEN D s X T
FEROCCREMNHEBR IO x vBCSTH4ETE
MO WEEDIMN Y BIVCHERE TS & 3FWT, il
WBEORER IR T 5 &, Table17 iRt X 51
5o Tithd, 50mg/kg % X0* 100mg/kg, 200mg/
kg, 400mg/kg 35 X 0% 600mg/kg DEFNFHDOH 55
CRT5 48EOZUHBERROBE TIE, GM »kd
WIS EM Y 5Tk b KW-1062 ;3 Kanamycin
(KM) X b $§5< Amikacin J b & R0\ JHL %
boTWhIiCELLNS,

3) TIREFD SV EEER

(1) BErey b OWEREE IHREREEND 4
AR LB Ak KW-1062 50 mg/kg 2 #4511
ERELVE y P CTRIAEMEC L 2ENRE ML L5
FHRERIIADAR DRIt hot, L LM,
GM 50 mg/kg 5 LcHAECRBANRHEELS X0t
BEEMIADHKIL 100% wBd b, FFTRELE 5 b
DAMBHRABCHI LT, »EOHLEREEOME
#R LT, KW-1062 i3 100mg/kg D #5-& CiIEE
Ml EOBFECE T, JEERELVE Yy b OZMEY:
KRB LT, b Phied bHMEy R L T i,
TEIRTER R 6 RO DI ¥ TOIRIT 4 BRI L
BEwEIL, Tobramycin #LOPAER BT B L 5L, —
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Table 17 Evaluation of ototoxicity of the aminoglycoside antibiotics and aminocyclitol*

according to ototoxicosis in guinea pig test.

Ototoxicity becomes decreased in

descending order. Parenthesis indicates clinical dose or clinically expected dose

per day.

GM (80~120 mg/day)

SISO. (100~200 mg/day), NM

animal test TOB (120~180 mg/day)
at 50 and 100 mg/kg for 4 weeks

AKM (400~600 mg/day)

DKB (100 mg/day), KM (1,000~2, 000 mg/day)

AMD (350~700 mg/day)

KW-1062 (80~160 mg/day)

AMK (100~200 mg/day)

SM (1, 000~2, 000 mg/day), Butirosin

animal test
at 200 mg/kg for 4 weeks
animal test
at 400 and 600 mg/kg for 4 weeks

MO B O F 5 B O ITIEIRATIC i U TEAK
FHHF DK L OEE ¥, SEEMIADHEKDIL
D EFEOMMRGED bl DX 5 IeZEbIiXKW-
1062 2 #25 L e BB WCIBE ThH - oo Thicx L GM
BEDPEWL, DX 5 RELTEBCED bR,

(2) #FhEeErzTy b ERFEDRE 4 BB Sh
fferty bLAE TR FEELEY b TIE, KW-
1062 %45 LB Awid 1615 B 4 K 4HHA S X o0t
HEMBEOWSEE L b DX LZbhith o, %
fo, GM 8 E LA Th it er £y PIIXEEER
R 1D R DR Tch o IRIT 6 38 B b b5 Ml ¥
TORE XL 4 BEEHEE LB Th KW-1062 2 #
ElLiErEy VOFEELEY FD 5D, 26mg/kg
BEFEO 1LREGH 1 [BE TSR R Ui sH ERi
DOWHEFHERDIEMEL, WThORSECETHAH
EHER L OAEBAROWERIIAD hish 57, GM
P ERT I\ TIT 12.5mg/kg 5 OB, kT
LTy PRENREHK ENAFEMROBERIIL LR
potedl, 25mglkg HHEELICHEOHEELEY b
TIX 19 Pirp 1 7EAS 1k~0.5kHz DFEAREHERE, 3
Pup 1 EEETURER L D 1 SRR E 5 4 ka0l
ek LTk, TOX S RN D, #ELE Y b
CHEBREELREI LTWAHEELE y MBI HHES
BEEDORBIIFHETH T, FOBREIZEWZ Laibh b,
4) KW-1062 oFgsicri 3R &M

EIFFEEL Ty PR T B S HEER T KW-
1062 # 50mg/kg 5 LicHETIL 1 BEN» L 4 BH %
C, 20kHz~0.2kHz ¥ TORERERCES VW TENR
BT S Tchs - fo(Table 18) , LasLisaish GM

VSM (1, 000 mg/day)

Spectinomycin* (2,000~4, 000 mg/day)

Table 18
K\{i) 8 305 8 305 8 305 8 3 0.5kHz
T \ i |
1 ’ | ! | ]
| i
2
3 l
4l I
5t
6 N
7
8 i
9 i
10 -
i
1w 2W 3W 4w

Table 19

K‘{"x 8§ 305 8 305 8 305 8 30.5kHz

2
21
sl 1_[0.2] - )
2 ;
P ST S -
2504
2 30
2
27 ;20
2
28
30
301 20 .
W W W W

50mg/kg HHL LHAIE3BEE 1L, 20k~0.5
kHz DEANREHEEAN R DR, S HIC 48 E IS 4 EH
NREEEREL, Z05 HO 1T 20k~2kHz D
BN NS & LT\ 1= (Table 19), 100mg/kg o
BERTSWTE KW-1062 i X 5 BEARSHT 4 8% ¢
Z bR TWhwiswat (Table 20), GM # 5 o 84 it
Table 21 i35 X 51 20k X » 0.2kHz it e B3 F
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Table 20

N

No 8 305 8 305 8 305 8 305kHz
11

12

13

14

15

16

17

18

19

20

20°

i\ 2W 3W W
Table 21

ﬁw 8 305 8 305 8 305 8 30.5kHz
31

32 42— +

33 +

34

10

35 S :

36 .

37

38 . N

29 15 N

40 ~+- +-

1w 2W 3w 4W

NGO ML 2 BUEBHFECAbRI, i, KW-
1062 # 2. 5mg/kg ¥ X 0° 26mg/kg 3 7 B RIHE- L
ATHHENMRHEBERE 1A R DNT, MEEMRDOHK
FMEEEN 1 BEEE TmMC O BERD bR Lo iC §F Eigw
(Table 5),

b MERF BEEEEIE R E T RO KRR
Th% 8kHz H B\ ik 10kHz O i hEE L LTIAED
fEERILAT A EACIEFTRALA L T & 3kHz L
TOLEETRE CHABEENEKRT S LEFECEELE
FeTXORID, ELEy PREWTH 3kHz T ET
kT AENEHENEL e BT B HEEE & B
TRERBRY B DOEDERLTIENTED, TDX
5 7c% 2 b b KW-1062 DRz E % GM O ZLh & HiE
3% L 50mg/kg ¥ X 0% 100 mg/kg T KW-1062 o
st AR 4eME, GM B L TREW T Lalbhn
%o BB ERRTOWTLSB L KW-1062 DA 1 HD
B5EL GM OBERL I B LA ERLTHADT
(Table 17), EERIcd e b+ QR @ 5 T LRI
KW-1062 sinieh KEWZENEZLDND, Ty
B ERC LCEE D5\ IEFER O SRR O
FERM SR T BEERC T 5 KW-1062 o g <t
THREMIKRENENELLR D,

5) RIS+ AREE

JEITEREN T v PIBIT D AMEHMEERE LV, 1B
FENERL LIRS 5 T, BELrEy b

SEPT. 1977

LEThLHFEELVEY P ORBERENOWALM LS
1T KW-1062 D50 X o THIE DY H B AR, I
TAEERE S X OBRIZ R, LiE L, BEMBOHE
HHENRL DN, 20X 5 icHEMBOHRRBEET A
50 mg/kg 4EMESOFE AT A DI IEh 5 feht 100
mg/kg 4BMEFSOBE I LIELIERD b, ¥
733 AOREDOHAIL 2.5mg/kg I X O 25mg/kg
DOHEETH LIELERD DI, & bIIFRERICIIHE

¥z 50mg/kg B L T5mg/kg X E LIHEBREED
BN Z BT, FiEEL Ty MTRWL L SHECE
EOREMBOBAEEEANAbRI, CDX5FTR
B HT KW-1062 1355\ i EER HEAY o T B 2 &
HEZLRAM, SEITE - HRERE LTI GMIZ
kt%bfﬁb‘ﬁ%ki&&hﬁ:ﬁ‘ofio

IV. # &

ENEy ORI T S KW-1062 0 &%, 55
20kHz &K 500 Hz ¥ #-i% 200 Hz ¥ T [R i 7 &k
BORCOREENENRHRARE, EEEREE LA
FoORBMABRFHBEROWE,» LR L, HANTHIT
L5 REHGOSMBUER, LERSOBEHENER
B X OMFRORTI L B BT B KBRS OEAMBENE
Bk R4y Lic KW-1062 o BESE 3% 0 3 4f & BEsic
NTBREEEBRLT, KOEXELIIC L,

1) KW-1062 i3 fh07 3 7 FBEGHAEYEE AL X
S5, MHEAKRBEMERKMORE LR EETHM:
BxdoTWw5D, SEREOHE T KW-1062 D
BEMX GM BEFB XD BB MIE N, chET
fils o TE bhbh OEBREER T, 50mg/keg, 100
mg/kg, 200mg/kg, 400mg/kg, 600mg/kg DFHAN
BEDAMENEERTIL, KM X158, 73 /R
GHAEWE D i TR BERS Btk O 55\ IRAZIC (718
Sibhs,

2) 50mg/kg % 28 HEHE Licfaicit KW-1062
X AENREHEEIZ LRI 5o SHEEHIROMN
Ji% 1 Bl TR R Lic 1 TR B TR O B
BEARBRISh 5T, BIERCIEEIXRZ b 5T,

3) KW-1062 100mg/kg % 28 Hif 5 LA
BHENREBEREZ DR b, AEEMROME
1 EETRTCRB L TRDORD &R oy &
fo, MIEFHCBEOEEN LTI LIEARLRI,

4) 3 AL ESMEEERE TIX KW-1062 o X
BEHELWHEBEEIA Do -,

5) IERFRCE G L2 EER T, iHREAE
y MICHERRREE OB O A b W ITIRE e
BUWTHLNTH B, L LIsALHEMORBE X KW-
1062 50mg/kg ¥ X 0' 75mg/kg ¥ X OF 100mg/kg D
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BRECTHBETH -, 23 (3) : 1522~1543, 1975
6) FhrrTy, b ERT D EEREEL KW-1062 4) BEES, ERE—, REELX BREK, H
BEG LIS AIRE & A BRI DRIk oo T B i B
. 2 ML o AT i~ N . A )
72 26mg/kg HITIRE LIS L-Ba0FEELE » Rty b LIEMEL Ty b OFE D E (Lo
b 1P 1 Bl TFERICBR R Lrc A BRI D B &2 4 Chemotherapy 23(12) : 3707~3720, 1975
bhi, 5) MEHEIEH, EHE— PEHAEEE HELIT,
7) BEEORAEMT O T, RO ETIIKW- $RMEE, FABK : Amikacin(BB-K 8) ORE&#%
RPN . ]. Antibiotics 28 (3) : 288~
1062 @?%ﬁbi GM W‘-i’D‘H‘Z}l D Mtr bk%b‘&%i 13#5;’ '/;;750 Jap. J ntibiotics ( )
bhzo 6) HEES, KE=M, HBkXTF, BEHIRE W
X [ A H, BABK, WHEE:#HEHCEELE
1) OKACHI, R.; I. KAWAMOTO, S. TAKASAWA, Amikacin(BB-K8) D&+ £ v + OFEZRICES
M. YAMAMOTO, S. SATO, T.SATO, and T.NARA X ETH# %, Jap. J. Antibiotics 30 (2) : 185~
:A new antibiotic XK-62-2 (Saganicin). 196, 1977 '
1. Isolation, physicochemical and antibacterial 7) BEIEH : BEROGEMEMRERCZETEREC
properties. J. Antibiotics 27 (10) : 793 ~ 800, B3 5% BEMR 153 H, WM 49 FEEAEN
1974 DI 5E
2) ETH, EEE— PEHEHE BELIT: 8) FHIEH, EEE— £ M, FERR: FEk
3/, 4’-Dideoxykanamycin B(DKB) pFa2sa 4 i1c MEWEC LS 2 v FBREERROBEOILD
“\T, Jap. J. Antibiotics 27 (1) : 15~26, Mico Audiology Japan 14(5) : 530~541, 1971
1974 9) AKIYOSHI, M.: Evaluation of ototoxicity and

3) MHILH, EHE— FHEHEZE FTRAAK, H
B X, tExAKMmAl, /NIEE : Tobramycin
DOEERHEE L OWT (B 18), Chemotherapy

safety of aminoglycoside antibiotics in the
guinea pigs. in press.

ANIMAL TEST FOR EVALUATION OF OTOTOXICITY AND
SAFETY OF KW-1062

MasaTovo AkivosHr, SaBuro YaNo, Tapasur Suoj,

Tayvoko Tarnma and Takavosur Imazawa

Department of Pathology, Medical Research Institute

Tokyo Medical and Dental University

Takuyt Hara and MoToakr SHimizu

Section of drug safety evaluation, Tecnical Research Laboratory
Hofu Plant, Kyowa Hakko Kogyo Co., Ltd.,

Three series of animal tests were performed on 394 guinea pigs of Hartley strain to evaluate
the ototoxicty and safety of a newly developed aminoglycoside antibiotic KW-1062.

Series I. Animal test for acute ototoxicosis.

pigs i.m. at dose of 50 mg/kg, and 100 mg/kg, respectively for 28 days.

KW-1062 and Gentamicin(GM)were given to 41 guinea

Differential frequency pinna

reflex test in range from 20 kHz to 200 Hz was carried out before the experiment and during the
administration of the antibiotics for measurement of frequency range of pinna reflex loss. After the
end of the experiment, individual animals underwent intravital perfusion fixation with Wittmaack’s
fixative according to the procedure previonsly reported. Bilateral temporal bones were removed en
bloc and decalcified. After washing of the temporal bones in running water the bones were dehy-
drated and embedded in celloidin. Serial horizontal sections were prepared and every 5th sections
were stained with hematoxylin-eosin.

Series 2. Animal test for chronic ototoxicosis. KW-1062 was given to 39 guinea pigs i.m. at dose
of 2.5 mg/kg and 25 mg/kg, respectively for 3 months. Additionally distilled water was given to
20 guinea pigs at dose of 0.1ml/100g for 3 months. The differential frequency pinna reflex test weekly
carried out before and during the administration. After the end of the experiment histological
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sections of the temporal bones of the individual animals were prepared in the same way as in the
series 1.

Series 3. a) Animal test for acute ototoxicosis in early period of gestation. KW-1062 was given
to 15 pregnant guinea pigs i.m. at dose of 50 mg/kg and 100 mg/kg, respectively for 28 days since the
first pregnant day. The pregnancy was confirmed by presence of sperms in vaginal smear. GM was
given to 17 pregnant guinea pigs i.m. at dose of 25 mg/kg and 50 mg/kg, respectively for 28 days since
the first pregnant day. Distilled water was given to 4 pregnant guinea pigs i.m. at dose of 0.1ml/
100g for 28 days since the first pregnant day. The differetial frepuency pinna reflex test was carried out
on the pregnant guinea pigs before, during and after the administration until 2nd week after delivery.
The differential frequency pinna reflex test was also performed on 91 new born guinea pigs one and
two weeks after birth. After the end of the experiment histological sections of the temporal bones
of the individual animals were perpared in the same way as in the series 1.

b) Animal test for acute ototoxicosis in later period of gestation. KW-1062 was given to 27 pre-
gnant guinea pigs i.m. at dose of 25mg/kg, 50mg/kg and 75mg/kg, respectively for 28 days since
the 6 th week of gestation. GM was given to 18 pregnant guinea pigs i.m. at dose of 12.5mg/kg
and 25 mg/kg, respectively for 28 days since the 6 th week of gestation. Distilled water was admini-
stered to 4 pregnant animals i.m. for 28 days since the 6th week. The differential frequency pinna
reflex test was carried out on the pregnant animals before, during and after the administration until 2nd
week after delivery. The differential pinna reflex test was also performed on 118 new born guinea
pigs from the pregnant animals treated with the antibiotics one and two weeks after birth. After
the end of the experiment histological sections of the temporal bones of the individual animals were
prepared in the same way as in the series 1.

The results obtained are as follows ; )

1) In animal test for acute ototoxicosis. The differential frequency pinna reflex test and histopa-
thological examination revealed that KW-1062 is much less ototoxic than GM at dose of 50 mg/kg and
100 mg/kg, respectively.  These data suggest that KW-1062 has much less ototoxicity to the end
organs of the auditory and vestibular systems than GM.

2) In animal test for chronic ototoxicsis. = The differential frequency pinna reflex test and histo-
pathological examination revealed that there was almost no remarkable difference in ototoxicosis due
to KW-1062 and distilled water. These data suggest that KW-1062 is sufficiently safe at dose of 2.5
mg/kg and 25mg/kg in guinea pigs.

3) a) In animal test for acute ototoxicosis in early period of gestation. The differential frequency
pinna reflex test and histopathological examination revealed that KW-1062 is much less ototoxic than
GM at dose of 50mg/kg in the pregnant animals. Otototxicosis of KW-1062 at 100 mg/kg was much milder
than that of GM at 50 mg/kg in the pregnant animals. There was no animals with ototoxicosis in later
among the new born ones from the pregnant guinea pigs. b) In animal test for acute ototoxicosis
period of gestation. The differential frequency pinna reflex test and histopathological examination
revealed that KW-1062 is much less ototoxic and more safer than GM at dose of 25mg/kg in the
pregnant animals.  Ototoxicosis of KW-1062 at dose of 75mg/kg in the later period of gestation
was slightly increased than that of KW-1062 at dose of 100 mg/kg in the early period of gestation
and non-pregnant animals. There were no animals with ototoxiocsis among new born animals
from the pregnant guinea pigs treated with KW-1062.

4) Ototoxicosis due to GM became much enhanced at double dose level, 100 mg/kg in animal test
for acute ototoxicxsis in non-pregnant animals than at dose of 50 mg/kg. In contrast ototoxicosis due
to KW-1062 did not show any enhancement at the double dose level, 100mg/kg in the same animal test
than at dose of 50 mg/kg. These data suggest that KW-1062 has a mild ototoxicity.

5) KW-1062 can de classified into aminoglycoside antibiotics with less ototoxicity than KM.



