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Sisomicin DO EE2EM: & F DR LMoV T

KEES « REF=RB - hHEFEHE
FRERREIRY: MREEIERT BEREERM

Sisomicin (IXE Y = V) v 7 THEI R, FLV
7 3 BB RI A E T, Micromonospora inyoensis
IEEIRILDTHHY , APAHEL, B—BY
MO TETWT, {b2EiEE Eix Gentamicin Cia 1T
THELHLTWBE VbR T 5,

ChE CITicbh cBRBROBR? T, L€y
b T, 100 mg/kg/day ¥ 5 ERI6ERKRE LI
&ic, 18R ERB LB, RIEBEREENZDL
RT3, BIEMEREEOEEX, Gentamicin (GM)
I H# LT Sisomicin DA FH E o, HBFEBREN
BE T, BEMKBEDOWHEKL, Sisomicin AEF TIL,
GM BRI KT H I 0 b, B/ MREETH 5,

Y AR EWTLE, Sisomicin 3L GM #Fh
Zh 20 mg/kg/day & 30 mg/kg/day #E 5 LB,
FIEREEENAD LR T 5, FOREL Sisomicin
L GM LBERILTH %,

XHIE 2B WTUL, Sisomicin & GM #F+hFh
20, 40, 60 mg/kg/day DB 5 ETCIORMEEL B &
I, BIEREEEENGED bR TWA, FIESBEHL,
Sisomicin Tt GM ILHENT, RRBWFERIED S
hTw5b,

Z o X 5z Sisomicin OREICR T 5 EE X, GM
CHELT, BETHAI>TELZLR TV, &K,
Brummett & (1977)®% Sisomicin & GM ¥ LT,
Tobramycin (TOB) % X 7° Amikacin (AMK) 7/
OEEREM YT LTy P TRIEL, FERLSDOBHAK
13, BEREEOREIX GM X 584 & Sisomicin i
IABEL, FEEREWC E, 8IUTOB X554
L, AMK rs8fLEEREVWC &, TOB &
AMK oFE%EM, GM ¥ X 0° Sisomicin X b 155
W EER#HEL TS,

SEbhbiE, Sisomicin ORERBHAKRE L, X
bic, BT 2R iMET 5 BT, ELEy
MZ2WT, GM I X ABEREE L OB LY T8 - 1o
DT, ThLOBRCOWTHRE L, LIRS
DEEHICOVWTEE LI\,

I. EBRMEGSLUHE
{KE 350 g R D 4% Hartley R FT0ME

RV, BE L4 EIX, Sisomicin, GM TH
bo WEBWOT, BECHAVKEMEIIROED XS
Th s,

w5E B5h: 5 B
Sisomicin 25 mg/kg FAWNES 48[ 100E

Sisomicin 50 mg/kg ” ” 11
Sisomicin 100 mg/kg ” ” 10
GM 25 mg/kg ” ” ”
GM 50 mg/kg ” ” ”
GM 100 mg/kg ” ” ”

LROAEEC X sHEEEEYHET 5o, B
Chhbh B BEWTER, TLEy PHAOF—OF+ 2 —
F—%AWT, REBEK 20KHz 26, EERERK
200 Hz % T BEBISC KT 5, BAREEEEE L,
BIEE, ESBAMART, HESHMP, XU, BRESE
DERHAC, 2TOBPTOWTTE ol EBRTHE
2, FRERDEMOA — O 75 2 ER LT, BE
FEEOHME T - o

I. mEEKPHRE

ERETH, ThZhoBrxv7 2 — VKRBT
T, Eg ECBBL, ELBOMEXY, AN =
=~ VERA, KBIREME T, BREE L, #40cm
D¥EXFIF LT, 37°C ik LicEBNREKY,
HIAN=2—~VERBL, MIERCHAIE, ALE
BN D, M H T I, MDY, BETEC
I hicDERbdrcic, Wittmaack OEERY
AUEEIhD, #¥5AA=2—VEEBLT, OERCH
AL Rt BEREEES L0, Dk, Baiees, &
B EE LD D HIc, AT L,

EOEEE X TR%E, KvEE, b, ALE
FEWHITI0~14HBE E Lo BEEK T #%, Plank,
Rychlo oREBIKEK T, BiKE, BECRE, KBt
ik, e v T LI, EROMEB DK
EEFTH2ERL, 5HZEE, ~=hbFv)ve=
O VREE R LT, NEOREEXRET A0, &
RHDEARCOWTEY R X OHIESRICOWT, ik
%E@ﬁ*%ﬁf& (o fCo
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Table 1 Pinna reflex loss and histologic changes of inner ear in guinea pigs
treated with Sisomicin at 25 mg/kg/day for 4 weeks i. m.

Guines | Freauensy Danaust iy Repags o yeigien
pig pinna reflex
Yoo | ey |Fonse of quer [ Lose of ir | e | Lamet | e
ki gangion ce (Str. vas) BLE 88 ganglion cell
3 0 (BE) 0 4 S 0
4 0 0 0 0 0
5 0 0 0 4 0 0
6 0 (BE-HL) 0 4 U 0
7 0 (BE) 0 4 0 0
8 0 (BE-HL) 0 4 S 0
9 0 0 0 4 0 0
10 0 0 0 0 0 0
( ) : unilateral BE : basal end 4: 4th turn HL : lower part of hock S : saccule
U : utricule
Mg - Fig. 1b High magnification of Fig. 1la. The three
1. 25mg/kg/day DR Ea% 4 8, BAPES L raws of the outer hair cells were missing

B e

a) Sisomicin 5.5

Siomicin ##¢5. L7-10purr, 2 PUik, bR T3
TE B LRE LD T, D D 8 PLT D\ TIT
5o AT R~ %,

20 KHz 7:% 200 Hz % To FEHIRIC I % R
B SRS

Table 1 it/RT X 5i1c, JIELCBEEIHRC ST

ARSI S X LcBiE, 1Ed@Edbhis
DrsToo

P E- DRI o

A BT, SEEMIao 1k (Fig. 1, 2) 13,
8 PLrh, 4 PLiCiBsb bitehd, WEOHBX, 1EEET

Fig. 1a Loss of the outer hair cells (arrow) of the
spiral organ confined to the basal end (BE)
of the unilateral cochlea. The inner hair
cells (IHC) were present. Sisomicin 25 mg
/kg/day for 4 weeks i. m. 100

(arrow), but the one raw of the inner hair
cells (IHC) were present. The supporting
cells of the spiral organ were present. BE:
the basal end of the unilateral cochlea. Si-
somicin 25 mg/kg/day for 4 weeks i. m. 200

Fig. 2 Normal spiral organ at the basal end con-
sisted of three raws of the outer hair cells
(OHC), one raw of the inner hair cells
(IHC), and supporting cells. BE: the basal
end. Sisomicin 25 mg/kg/day for 4 weeks
i. m. 200
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Fig. 3 Scattered missing of the marginal cells of
the stria vascularis (arrow) in the one fourth
of the 4th turn of the cochlea (4A). The
spiral organ consisted of three raws of the
outer hair cells (OHC), one raw of the inner
hair cell (IHC) and supporting cells. There

was no reduction in number of the ganglion
cells in the spiral ganglion(s). Sisomicin 25
mg/kg/day for 4 weeks i. m. 100

¥, BV, 1 [EE A S, kD hook
MR E B/NBHICIRF LT\ o 12, ThHDOHNEE
iAoz, FEHCALRT,

J & VAR, B TR bR o T, MERT
i, LB MaOBIERTHEE (Fig. 3) 2% 4 HiRZ i,
6 TLICERD b,

BIERIC 3\ T, BB IR &L 8 purho
4 TEDIRIED 5 Bids X IO 5 BRCiR» bhte (Fig.
) Lo Lisnib, B, BEXLRLhh
-2 Ko

b) GM 58

GM ## 5. L-10pEr, 1P, EBhgcREL,

Fig. 4 Scattered missing of the hair cells (arrow)
of the macula sacculi. Sisomicin 25 mg/kg/

day for 4 weeks i. m. 200

b 1 PEi, MRREEBR T, WiltEO R HRZRD
DT, EBREL LB, 8 TEDEMIC O\ T T - 7=
PR D X 5 Th b,

20 KHz 7% 200 Hz % Co REEISIC 317 5 A
IS SRS

Table 2 ICiRT X 51c, G LicRABEUIRIC s\ T
X, WTFhoBYOWTho AEECHEWTh, BN
HHOMEZRD LRI - T,

PO LKA T o

AT VT, AFEMAO MK, 1EEKEOT
SRR LT B, 7T RE@EDbhic, AEEM
Mo R dr Ztc Licd Didleh - 1,

J 2 /AR TIE, 1 o e 4 [EEREL ED 5 2 v
R, MRl BFE I K iRe bhute (Fig. 5)
fth, EALTcH 5T,

ME ST, 48, 20k 3 BiE R agfikao
BFMME (Fig. 6) 23 Pucihbhi,

Table 2 Pinna reflex loss and histologic changes of inner ear in guinea pigs
treated with Gentamicin at 25 mg/kg/day for 4 weeks i. m.

et AT e SRMLE
pig pinna reflex : Loss of Loss of
CE P e D el ol e nd ol g i g
21 0 (BE) 0 0 0 0
22 0 (BE) “w (4-3) 0 0
23 0 0 0 4 S 0
24 0 (BE) 0 0 0 0
25 0 BE 0 4 0 0
26 0 (BE) 0 0 0 0
27 0 (BE) 0 0 S 0
29 0 (BE) 0 0 0 0
( ) : unilateral BE : basal end S : saccule 4:4th turn
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Fig. 5 Atrophy (arrow) and missing of the ganglion
cells confined to the spiral ganglion in the
4th (star) and apiral turn of the cochlea.
The local spiral organ consisted of three
raws of the outer hair cells (OHC), one raw
of the inner hair cell (IHC) and supporting
cells. 4A: one fourth of the 4 th turn. GM
25 mg/kg/day for 4 weeks i. m. 100

BRERR TWX, 2 UKD 5 Bhic, BEOHEMIED
RO, FED b o Teo Bl JE fRR 1
(X, FRERIRID MR A B 5 T,

2. 50mg/ke/day Db 48, BHRAESL

ey

a) Sisomicin 55

Sisomicin ¥ L. L-11PGIe2o\WTC, BE X T -
y fiubsS

20 KHz 726 200 Hz % To I HURIC 313 % JHMH

Fig. 6 Rather extensive missing of the marginal
cells of the stria vascularis (arrow) in one
fourth of the 3 rd turn (3A) of the unilateral
cochlea. The spiral organ consisted of three
raws of the outer hair cells (OHC), one raw
of the inner hair cell (IHC) and supporting
cells. GM 25 mg/kg/day for 4 weeks i. m.
100

BIEA B R

Table 3 \/R3 X 51c, JRE Lic R BUKIC 35\ T
i, BB L RERIC BT, B Ao 20 KHz
T, BANNHMEEL I Lcb DN 3D 5 foy F DM
DECL, BARGHERB AR BRI 1o

P E-D MR T Rlo

WA B\ T, AAEEMBEO MR, 1 LR
KB ORTOBPCH BT, MERHE, 1EET
IR LC\wabd o (Fig. 7, 8), 3pu, 1[EHEF

Table 3 Pinna reflex loss and histologic changes of inner ear in guinea pigs
treated with Sisomicin at 50 mg/kg/day for 4 weeks i. m.

Guines | Freauens e Do ot il
pig pinna reflex § Loss of Loss of
No. | (20K00Hz) | bt cell toss. | sangtion ael merginal osll | ey | vestibular
12 0 BE-(HL) (4P) 4 0 0
13 0 BE 0 0 0 0
14 0 0 0 0 0 0
15 0 BE 0 0 0 0
16 0 BE-HL 0 4 S 0
17 0 BE-HL 0 4 S 0
18 20K BE-HL 0 4 S 0
19 0 BE-HL 0 473 S 0
20 0 (BE-HL) 0 4, 3 S 0
21 20K BE 0 4 S 0
29 20K BE-HL (1A) 0 4 S 0

() : unilateral BE : basal end
4P: Y of 4th turn S : saccule

HL : lowar part of hook

1A: Y of 1st turn
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Fig. 7 Loss of three raws of the outer hair cells
(arrow) in the spiral organ confined to the
basal end (BE) of the bilateral cochleas.
One raw of the inner hair cells (IHC) and
supporting cells were present. Sisomicin 50
mg/kg/day for 4 weeks i. m. 200

Fig. 8 In the lower part of the hook (HL) of the
first turn of the same cochlea as in Fig. 7,
the spiral organ consisted of three raws of
the outer hair cells (OHC), one raw of the
inner hair cells (IHC) and supporting cells.
The lower part of the hook is located about
200-300 microns far upper from the basal end.
Sisomicin 50 mg/kg/day for 4 weeks i. m. 200

X s EHD hook Tl TIKAKAER LD D 6 L,
hook THEIR X b X bic LD 1 [HiE1/4F TH H
WEEMEONEE X Licb ik, 17 (No. 22) T
» -1 (Fig. 9, 10),

5 VHREICIE, WThoBTh, MR H
Bkt hro oo

M4, 4 S OB SaEa s 5
e bitc, R0 O 2 LTk, WM BAERIHA
A, AEEELS 3 AR E THRbRT,

RIS B\ T, BRIBO 5 BEo A B Btk i
4 (Fig. 11) 2%, 7Hlc@Bd b, Lo Ligh bHikE
MRERCE, MERRRo MK, W ThoBmICh 2D
Nnisdos o

Fig. 9 Loss of the outer hair cells (arrow) of the
spiral organ in the lower part of the hook
of the first turn of the cochlea. In this
cochlea the loss of the outer hair cells started
at the basal end. One raw of the inner hair

celle (IHC) was present. Sisomicin 50 mg/

kg/day for 4 weeks i. m. 200

Fig. 10 Loss of the outer hair cells (arrow) of the
spiral organ in one fourth of the first turn
of the cochlea. In this cochlea the loss of
the outer hair cells started at the basal end.
One raw of the inner hair cells (IHC) was

Sisomicin 50 mg/kg/day for 4

weeks i. m. 100

present.

Fig. 11 Scattered loss of the hair cells (arrows) of
the macula sacculi (S). Sisomicin 50 mg/kg
/day for 4 weeks i. m. 200
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Table 4 Pinna reflex loss and histologic changes of inner ear in guinea pigs
treated with Gentamicin at 50 mg/kg/day for 4 weeks i. m.

Guines | Freauene Remtge of eocklen Domage of vt
;;g. pmniiosrse flex Range of outer | Loss of spiral ma}goiilsaloiell Loss of vgs(i?ks)u?aflr
(20 K-200 Hz) hair cell loss ganglion cell (Str. vas) hair cell ganglion cell
O | (IRET [ me | ; ; ;
12 0 BE-HL 0 0 0 0
13 0 BE 0 0 S 0
14 | 20KH: (+) | BEIOCR) 0 4 P, S 0
15 20KHz (+) BE-HL 0 @ P, S 0
16 0 (BE-HL) 0 0 0 0
17 0 BE 0 0 U 0
18 0 (BE-HL) 0 0 0 0
19 0 (BE) 0 0 S 0
20 0 BE 0 0 S 0
( ) : unilateral BE : basal end HL : lower part of hook HU : upper part of hook

3P:

V4 of 3rd turn

P : crista ampullaris posterior

b) GM # 55

GM 5 L8, HARTREE LicdhDitied o
o

20 KHz 75 200 Hz ¥ ToBEBUIRIC 1T 5 BER
BIEA R ETRARK

Table 4 TR T X5, JELCABERBCH T
3, BEEmEEo 20KHz KBR Licd O 2 TLIC &
Hh, BHo8 ik, BAMRSHHEREI AL
foo LbALIERD, F05H D 1 (GM 11) 3, 20
KHz ¢ 15KHzT, #h%h 14dB O ERA %L
T\ oo

WA\ TE, 1 EE THREIRCRR LS RS

oMk, 4TmcRbh, FOFdD 1P (GM 19) T
3, HEM, AEEMROEALRED, 1EETH
b, 22 LD hook T ToNAEERMIEDHE
i, BhOSEEALREN, 5B 2 (GM 16, 19)
X, FEMTH- T, 20KHz OBENRGHEERE S L
7= 17E (GM 14) T, SFEEMoMERE, —flT
3, 1EE T hook o LIiE TTH - ehd, SO
BT, 1EETE»D, 3EE/ACELLRAANE
EREOMEL LT\,

5 & VR, MRERIROHAL EL LSO
ehvs 1o

MEE&TE, 21, 4 EEL EOIBMa0 8IS

Table 5 Pinna reflex loss and histologic changes of inner ear in guinea pigS
treated with Sisomicin at 100 mg/kg/day for 4 weeks i. m.

Guinen | Freasens Ramee of coslen Demege o vevibulom
II\)IIf pmnfosrse flex Range of outer | Loss qf spiral maf"goi;saIOfcell Loss of vele‘sot?ls)u(l)zfir
: (20 K-200 Hz) | hair cell loss ganglion cell (Str. vas) hair cell ganglion cell
1 20 K-500 BE4P 0 4-1 UH, S+, C+ 0
2 20K-15K -HU 0 4 U+, S+, CH 0
5 20K-15K BE-1P 0 4 U+, S+ 0
6 20K BE-HL(1A) 0 4-1 U+, S+ 0
7 20 K-500 BE-4P 0 4-1 UH, S+, CH 0
8 20 K-500 BE-4P 0 4-1 UH, S+, CH 0
9 20 K-500 BE-AP 0 4-1 UH, SH, CH 0
10 20K-10K BE-1A 0 4 S+ 0
BE : basal end  HL : lower part of hook  HU : upper part of hook 1A:% 1P:¥%

4P

3, of 4th turn

+ : slight

+ : moderate

C : cristae ampullares
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MER R BRI,

BBER TV, 6 TUCIs\\C, HEMIN O 7 v 1 %
25, HEBUERZ A, IO 5B, 3 X OEREO 5 o
—, IR D bR, MEMREETIX, ik
AREDHEEIL, WThoBMCdBD LR - T,

3. 100 mg/kg/day D¥b&%A 4B, AN 5

LB &

a) Sisomicin 5B

Sisomicin Z#¢5 L7A-10purr, dgkCHELS Lic 2 Pu%
Br\ e 8 TLIC DWW T, BBERATIS - oo

20 KHz 20 200 Hz ¥ T RS ERIC B 5 Rk
BIVEA SR

Table 5 1C/RT X 51, P LR BR3¢
X, 2TOEWY, BARBOBREE LT, ¥

Fig. 12 Loss of the outer hair cells (arrow) of the
spiral organ at the basal end (BE) of the
cochlea.  One raw of the inner hair cells
(IHC) and supporting cells were present.
Sisomicin 100 mg/kg/day for 4 weeks i. m.
100

BE

Fig. 13 Loss of the outer hair cells (arrow) of the
spiral organ in the lower part of the hook
(HL) of the first turn of the same cochlea
as in Fig. 12. The loss of the outer hair
cells extended from the basal end. One raw
of the inner hair cells (IHC) and supporting
cells were present. Sisomicin 100 mg/kg/
day for 4 weeks i. m. 100

| HU

ROIEA X, 20KHz »36, 10KHz % CoEEEE%
BICRFE Lich D3, 4 6] (No. 2, 5, 6) it bihie,
b D4 Bk, 20 KHz 56, 3KHz LT oE-EEST
B R, ISR AR R & o LT e,

P H- D LKA Lo

WAFEC IR VT, 2600, AEEMROMELRL
Tuico AEBMIAD IO LD ik, BAREHEED
JADS O I RIS LT\t T isboh, HANEHNS:
7%, 10 KHz [ EogRisic & £ ¥ » Tuvie 3 Pt (No,
2,5, 6) ©5bH 2Pk, AEEMIED K1 EE T
b, 1[EEED1/4% TORNEFHIC & & % - T 1o
(Fig. 12, 13), b D 1pc (No. 5) TIxAEEM D

Fig. 14 Complete loss of the outer and inner hair
cells of the spiral organ (arrow) at the basal
end (BE) of the left cochlea. Some of the
supporting cells were present. Sisomicin 100
mg/kg/day for 4weeks i. m. 100. Fig. 14,
15,16, 17 are the photomicrographs from the
left and right cochleas in the same animal.

BE ::,,'

Fig. 15 Loss of the nuclei of the outer and inner
hair cells of the spiral organ (SO) in the
one fourth of the fourth turn (4A) of the
same cochlea as in Fig. 14. The loss of the
hair cells extended from the basal end. The
supporting cells were present in the spiral
organ. Atrophy of the spiral ganglion was
not prominent.  Sisomicin 100 mg/kg/day
for 4 weeks i. m. 100
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oz, 1EHE RS, 1[EE3/4F THIRA LTV oo
fib> 4 p5 (No. 1, 7, 8, 9) T, HASHMEKE, A
Th o1, SEEMBONES, 1EEE P>, 4
El#EL i & A T\t (Fig. 14, 15, 16, 17),

7 & v MRRENCII S OB T MR S
AbReds 1o,

MESRTE, LMD BIREENID, 2R bh
fehs, EEORPY, AEEMaO MARIC, XiF,
RIET BIAD D R LTV e,

BiERIC I Tk, AEMREDOMNEL, 2Flciabh
oo BHEMBOMEOREL, BEMKIENE (+) 25,
R (H) (Fig. 18, 19.20) ¥ TTH - T, HKRIPAL
i, PRI S XU, IO 5B, o, HE

Fig. 16 Complete loss of the outer and inner hair
cells (arrow) of the spiral organ at the basal
end (BE) of the right cochlea. Some of the

supporting cells were present.  Sisomicin

100 mg/kg/day for 4 weeks i. m. 100

Fig. 17 Loss of the nuclei of the outer and inner
hair cells of the spiral organ (SO) in the
one fourth of the 4th turn (4 A) of the
same cochlea as in Fig. 16. The loss of the
outer hair cells extended from the basal
end. The supporting cells were present.
Atrophy of the spiral ganglion was not
prominent.  Sisomicin 100 mg/kg/day for
4 weeks i. m. 100

D 5 PEOLE, B NE—IICE 5 T, FHEMIED
KOBE LA DX, SEEBMOMEDIERIIC, BB
BE, MEERL T, MIEMEIHCS T, Wi
hOBPCH, MO WMIEA D RIg ) 5 T,

Fig. 18 Moderately extensive loss of the hair cells
(arrow) of the macula sacculi. On the left
side the macula was rather normal. Siso-
micin 100 mg/kg/day for 4 weeks i. m. 200

Fig. 19 Moderately extensive loss of the hair cells
(arrows) of the crista ampullaris of the
lateral semicircular canal.  Sisomicin 100
mg/kg/day for 4 weeks i. m. 200

A

Fig. 20 Moderately extensive loss of the hair cells
(arrow) of the macula utriculi (U). Siso-
micin 100 mg/kg/day for 4 weeks i. m. 200
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Table 6 Pinna reflex loss and histologic changes of inner ear in guinea pigs
treated with Gentamicin at 100 mg/kg/day for 4 weeks i. m.
. Frequen Damage of cochlea Damage of vestibulum
Guinea raex?g: chy (basal end to apex) (cristae, maculae)
pig pinna reflex
N loss Range of outer | Loss of spiral ma%oi?al()fcell Loss of vgs(;?‘ts)ut;efxr
0. (20 K-200 Hz) hair cell loss ganglion cell (Sﬁ,‘ vas) hair cell ganglion cell
1 20 K-200 BE-4 A 4 AP-3 A U+, C+ 0
4 20 K-500 BE-4 0 AP-BE U+, C+ 0
5 20K-10K BE-1A 0 AP-BE U, C 0
7 20 K-500 BE4 A AP-4 A AP-2P U, C 0
1A: Y, 4A:Y of 4th turn AP : apical turn U : utricule C : cristae ampullares
b) GM #r5p¢ 500 Hz ¥ THEAL TV, J & vROMNEEMID K

GM % # 5 L1-10PEr, PR THET LIS D6 LT
Bolro dBEEFLICATOWT, RERZTL-
o

20 KHz 7% 200 Hz ¥ T BEEBIC 13 5% B
BB RSB

Table 6 IRT X 51, WELCREHIR TS VT
%, 20KHz 5, 10KHz ¥ TOERBEIRICEREL
BN RN &E &1 Lz 1 4] (No. 5) #E\ T,
BH DL TOEME, 20KHz 235, 500Hz LIFek
SIRE T AEEIRO BN REHHKE Elo LT,

HEOEBFIRT Ro

ARV TE, T & VB0 EEMBED HEDIL
R0ix, BARSOHEEDEMN DB X {HBLT
Wize Thebb, BEAREHEES, BRABRBIRCRRE L
Twic1pu (No. 5) Ti%, AEEMEEOHED, 1MH
BT D, 1/4EHE (1A) RRA TV, Z&HD3
mTik, BEARENESE, 20KHz Xb, 200% 7003,

443, 1[EER P2 D 4 BlERH EE TR 5 Tvic, &
D5, 27 (No. 1, 7) T4 @R ED S & 1k
e, MEMROBAEEZ LTV,

M4y, 26CRELER b, REE:
5 1EE T, Bk, 3EELE R, 2 BRI
7o BT, WBRMROBIEMHEER LT\,

HIES T, FHERABES LV, IFFO 5 BT,
BEOHEEMRDONEE LY 2 LT\, HEMEEIC
i, BB TR B T,

4. EBNREHERORENEE

a) 25mg/kg/day #E5DHE

Bid LB R I3 % L AR HE T, BARE
DML FWHOLN D %, E4HBMELIE, 28, 3
B, 4BOERHICHERE L,

Sisomicin 25 mg/kg/day ## 5 L100uf, R T
L1 EFEAYRE Lt 1 R KR\ 8 LT
i, BRELCVTho Bl s\ BENMREOHEEK

Table 7 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Sisomicin at 25 mg/kg/day for 4 weeks i. m.

20KkHz 8 30520 8

30520

8 30.520 8 3 0.5KHz

1w 2w

3w 4W
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Table 8 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Gentamicin at 25 mg/kg/day for 4 weeks i. m.

. 20KHz g 30520 8 30520 8 30.520 8 3 0.5KHz
Animal

0.
21
22
23
24
25
26
27
29

1w 2w 3w 4W

Table 9 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Sisomicin at 50 mg/kg/day for 4 weeks i. m.

20KHz g 30520 8 30520 8 30520 8 3 0.5KHz

Animal
No.
11
13
14
15
16
17
18
19
20
21
22

20K

20K
20K

1w 2W 3w 4W

Table 10 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Gentamicin at 50 mg/kg/day for 4 weeks i. m.

AnimlzoKHZ 8 30520 8 30520 8 30520 g8 3 0.5KHz

0.
11
12
13
14
15
16
17
18
19
20

20K
20K

1w 2w kAU 4w
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Table 11 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Sisomicin at 100 mg/kg/day for 4 weeks i. m.

20KHz 8 30520 8 30520 8 30520 8 3 0.5KHz
Animal
% 20K 20K 2K R
\ - 20K 20K
20K
3 -+ +
4 } -+ +
6 20K 20K 15K 3K
20K 20K
6
7 R N
8 >
20K
9 R N
15K 10K
10 . o
1w 2W 3W 4W

Table 12 Incidence and frequency range of pinna reflex loss (20 KHz to 200 Hz)
in guinea pigs receiving Gentamicin at 100 mg/kg/day for 4 weeks i. m.

. 20KHz g 30520 8 30520 8 30520 8 3 05KHz

Animal

0.

31 » >

32 + +

20K 4K
33 > >+
34 » >
20K 10K

35 -

36 ; +

37 > >

38 + +

39 By + +

40 + +

1w 2W 3W 4w

&I LIcb DX e b » o (Table 7), ¥7:, GM 25
mg/kg/dag H#E LI 8TWTR\NTDH, BARSHHEE
i, WIThoREBEECSVWTLRDLRITIL I
(Table 8),

b) 50 mg/kg/day HHDHE

Sisomicin 50 mg/kg/day ##¢& Lic11EH, BAMK
HoMErE b, EHERE1E 28, 3
AETCIE, 1S edw 7 (Table 9), 4@EICEWT
11purho 3 peat, 20 KHz fBR LicBA RS NA LR
Lico BY DBMTIE, 4B% T, WThoRERCE
WTHEFNREHOBERIED bhish - o KRIT GM
50 mg/kg/day %#L Lic10GIRDOWTHR5 L, HEEE
BEIEE T, WThoRERICESWTY, BAMRE
Wkw o LB /s b 7o (Table 10), 4@HIC

R TIE, 107GHR 2 puat 20 KHz iR LA- B REHY
KERT L, B OBYCE, BARFHERIALD
nich oo,

¢) 100 mg/kg/day B5DHE

Sisomicin 100 mg/kg/day ## & L7100l D 5 &,
2 TR A AT BARAS 1 8B T 20 KHz K [BR LICEA
R4tHE&EZ &I Lic (Table 11), 2BRARBWTL,
10 1 PUFE L, &Y D 9 Irp 5 Iudd, B REHH
EHBEZ L, chb5MD 5 b4 U, 20KHz iR
RBLEENRSEEYZL, fio 1601k, 20KHz 5
5 200 Hz ¥ COREL BN REHEERLYEZ Lic, 38
Bios\W\WTid, 91 WL, BHo 8, &
T, BARSHEEEZRT Lico BARSHEEDEL hik
21CCi¥, 20KHz R L, fibo 2 ik, 20KHz 7
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515KHz ¥ oMLy EicL, BH D 4 PUi%, 20KHz
26 3KHz TR &IAH AEES O B/ RAHEE
#RLi, 48B T, 82y, 20KHz iCRR
Licl&k%RL, fio 1w, 20KHz 55 10KHz i@
ELAEABBROWEEYES Lico BYOSTDS D, 1
G (No. 5) i, 20KHz 55 3KHz kE5{H%k%y, X
BHic, o 4752, 246 20 KHz 25 200 Hz ic R 674
9‘(%@: LTC.o
GM 100 mg/kg/day %5 U710l T, BARS
W&, BABEKRE1EE T, WTho Bl
ThAabhichotch, 2HEBIRBWTE, IER, B
NG EY E - L (Table 12), thbod b, 1
ik, 20KHz $2 5 15KHz wE B4k E, 200X h500
Hz kB 5 HEYERCRES LT\ ¥k, o1k
Ti¥, 200Hz CfRB LB RFHEENE LRI, &
bicfio 1 pitiy, 20KHz, 4KHz, 2KHz @2 hF
h, BEARSNEEYEZ LT, A, 200Hz »
5 500 Hz CE BN RHEFHERLZE LT, BHOD
6 PUix, 20KHz 7% 500Hz, ¥4:i%, 200Hz ks
EEEENREEEY ZE LT\, SHER BT
V3, 10T, 4 TEAFETCL, D 06 Push, 1Pmi, 20
KHz BB Lk R Lich, BOO5ME, Wi
hd, 20KHz kb, 1KHz Y TR SBELENRES
MWEXEE L, 4BEREWUL, EFLCEDIT4
ETHoT, 2hbDdb, 1HEXKRE, HIZ2T,
20KHz kb, 500Hz ¥7:i%, 200 Hz wwE A0
LR Lo BBRD 1 BT, BARANEEL, BEE
BIcRBLTWT, 20KHz 55 10KHz i B A TW
o
V., # x

1. 7 37 REGERAEHEC X HHEBRREO RS,
ZhETcos L OREEOEHREBROBRC L,
7 3 REsRAEYHEC L BE Ty FORNEOREE
BT, 18 FRBO 5 € vEONAEEME,
BAFI»SEEYZS, LEVWERAFICEELIEAL
TRE, LK, THEHMDL, EHEE~NR-T, AF
FEMRAOETHEEYRE LTWL Z eaBdbhTy
349, 7 VETIE, MEEMINS, BVWBEEYRD
BE, MRMEOMEYE-L, TOREENELL, A
HEMROHEAERI TR S,
bhbhDZhiE Tk TElcELEy P TORR
Tk, SEEMEROMKE, FBREET 1 BEETHE,? L
MmEY, BEEAED LK, SAFEMROHERE, EF
EEC o THAT 52 EREDLRTWE S, J &
vEOBENB\ BAIIT, MNEEMEEAEEMED
MERyEC T, AEEMROBEROIKE, NEEM

B R BT B L —ic, HRAIELWIEKERLR
TO

¥4, 20KHz 55 200 Hz ¥ 7=1%, 500 Hz ¥ COE
AR B0 5 REEBIENRHERBR T, BRSO
Wiz, BEBCREREROEED 20KHz &, Kb
BWHEETRSbh, BEARSHEROEK Y ETHE
i, 0BT, 20KHz hb, BHEAIC X b ELW
AEBIRAIBR LT ERARBED LR TWBY,

AbK, REDT v v@RoBEL, REBNENRE
RBOBRESYHELTABLE, LTy P T, F
EMRO 1 EETHBI VAT AHEDIEAR DX, 20
KHz & bis% 2B REEROBEEDOEZRY &,
BRIRHIGTAZ LaBHOR T B, 7 I 7 BiEk
RYEMEL, BEERTIE, KBHO S« vBOFEM
fay—RRCEETH LELOR TV 5, bhbhOX
BRI, BB X5KE, sLrey FTE,
7 3 EAREYEC X 2EEL, NECET 55
HEMBEOMEDIENY &, BARBHEKOB® Y &
2, BENISEANBD b, REOEENBV-BE
wit, EARHOMEKR, BARKK (20KHz 15
8KHz) tlRRL, BENBESCH AT, BABK
(20KHz 56 3KHz AT % T) OBAMREHHAE &
Tz LN, BHbRTWAH, Licdia T, BARAHE
BEROLNAIC LT, ELEy TR, REEED
BEYHAT A L TE B,

2. Sisomicin & GM DEESERM: D HE,

a) B REHE% OB EAEED & i Btk 0 ¥,
Bt X 512, 25 mg/kg/day o EE% 4 8MH
BARNCEE LIcEL %y TR, Sisomicin %#5- L
7B Th, GM AR ELCBEHTL, FAMARHOME
13, EAEAME1ERNS, 4:8E X ToOMMTIE, W
ThoBCE W Th, BOLREhoT, Tinbb,
25 mg/kg/day D#EE V< T, Sisomicin K\
Th GM kW Tdh, EECHTIEFENRLAL R
WZ EHHERITE o

50 mg/kg/day OHEEY 4 BEHHRCER S LicE
NEy F T, Sisomicin ¥EE LB T, MR
SHomkr, E5EAE1ER XY 388 ¥ CofiRER
12, WThoBtisWTdibhitdhsico LAL,
4 AT EVTIE, 1IR3 mic 20 KHz R LICH
NEEHEEBBD ORI, —F, GM HELICE®
TiE, BARSOMEKE, EEHRE1IAB,NG38E
¥ COMITIE, WThoBHTsWTdabhishs
too 4BHRIFWT, 107U 2 PUic 20 KHz iR Lic
ENRHOEERBD bt Ticib, 50 mg/kg/day
DOHEEE VLI E\NTIY, Sisomicin #H 5 LIHEE
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<%, GM 25 LBE&TH, 38E ¥ T, BN
RHEOMEIBE Db\ T, BT sEELZ
EARETRWEEZ DIRD, LA Liehib4BRRENT
3, BARHIN%E 20 KHz BB LT Sisomicin #
Sz 37E, GM #5FHC2mALR TW5BD T, JE
HFCBEOBEYHEERCEC THEENELbI D,

Sisomicin & GM & DEERBEHOZRIIB LM Tl

100 mg/kg/day D#EEY 4 BEGRACE 5 L1
ENEy bTIE, HESIBARRM 1A T Sisomicin {45
L7107t 2 pust 20 KHz it fRfR LIc B RAHHEA LR
Z LT, MoBHXBNREEREALRILH:
olze f GM Z#E L0 Tl BN R HA YR
Z LB iehotc, Ticdd, 1:8E Tk Sisomi-
cin 5 LicETh, GM »HE LB TLHES
BT IEEEL, MECHLMLERRLRA VY, L
MALehis, 2BBIRI\WTiL Sisomicin ## 5 1L710
ED5H 1 WIFET L, B D9 me 4 fud 20 KHz 12
BR LEEARSEEYRL, o 1t 20 KHz
225 200 Hz i@\~ 7o 5 KB BN RSO HEARZR S Lic,
fi5 GM »#5 U710l Tid 6 Pust 20 KHz 45 500
Hz % %\% 200 Hz ¥ ToOR§EL AEEIR COEN K
HilkrEC L, 02 ETRENRKHEST 20 KHz
26 15KHz ¥, »5\uk 20KHz, 4KHz, 2KHz
CARERCE S 5 T, BRED2MMEMD 1 LTI
200 Hz 735 500 Hz N ERBER TOEN R EE
wRZ LT, BARBHEEAY 13k B
Sisomicin #45® 9 FETi% 4 TETH - Teht, GM HED
0TI 1 WET Efhoic, Thbb28HE
D AT FNEN RS AR B Tix Sisomicin iZ X 258
FEE GM KX 530X W BELAREWC EAHR
TE 5, 2:BHL4BHEEVTIE GM 2 HE LB
BTRIETHRE BB D, ELVWHEZLIEL K
1 BH, EEEYOENREHEO BEEOII b % HEE
% & Sisomicin i€ X 2BEREE GM X E#E X
DBWEENENZ Lhibhb,

Llko 20KHz 58 500 Hz # 713 200 Hz 12\ %
IRHE s R EIRIC 351F 5 B RN A& D R RAIRE:EH
A% &, 25mg/kg/day & 50 mg/kg/day DE L~
VT Sisomicin & GM ¢ Zh Eh 4 BRI ELTH
ENRSNEIEZ by, B 58BA8Th 20KHz
CRBLTWADT, BEEEFRZEALLVY, B
BHATLERCBLELONB, 100 mg/kg/day
OHERVNVTIE, EHUETIECT S8 0HK
2% GM BEBI S 5D T, BN ELFET LRV
2BM OB E TENRHO MR BEBOIN Y %
LT&3%&, Sisomicin 2 X 2 EREHE%E 20KHz

2B 500 Hz LUT ¥ CoREABKLRT DIk 9 e
1 E#3TH B, chicw LT, GM#ELERHTIZ10pEH
6 PEvx 20 KHz 225 500 Hz LI FADA#s B RS
LEEILLTWVWA, Lichis THECNT2EEDOEIX
25 mg/kg/day & 50 mg/kg/day D v TIREALMAT
7euAt, 100 mg/kg/day T % &, EEOREK
B2l ERMN 4L bR Sisomicin D5 GM X b B
BEMNEC E2lbh b,

b) AHEOMEEEHL K- Sisomicin & GM & DS

O T

TR LI L 517 § 7 BEGRFEDE O RS
BED S bEELELREERTIRBBO 7 € B0
NEEMBEOWEETD Y, BERTIIEL S KBFHOR]
EBROFEMMROMNEL THD, £2C, 7 3/ G
RAEPHEC L 5 5 v VBOBENRETH 5/EEM
Ko 1 EETH ORE 2HEOIMND &, SEVBE
BERBRICD 5 5 € v HRSMROE(LOE) HEER
REBCRIETEEOBREYHB L TABZ LC L
Vo FIRFIC, 4ENVXRTERBERE L RICITIo, TVl
DT, MERKBRCHT 5EELESOEEMAD
HERBLE, MEMBSMEOTLOE 2 b B L
Vo ThE COMBENTROFE TR X 51K, 25
mg/kg/day Ti¥, 7 VEDOHNEEMBEOBEITEL,
20KHz L EOBBERORZHCH -5 1 BEE T
(BE) 3\, £Th b4 L EFD hook Fif % Tk
Mo TWT, L bAFEMBEONERIFTERTD 5,
NAETBIAD WEEEE L 5+ VRO Lh b KT
% &, Sisomicin ©Fh GM X b 5+ VBRI Uk
BHLBWISREL DD, RIESRICHT 5 EMIE
Feggl, MHAEHEORICHELLETI AR,
50 mg/kg/day DEFERE VAL TIE, 5 VvBRENTS
FEgit, 25 mg/kg/day iisiF B Xk h QEETIEH B2
My, ANEEMERONAL ] EETHLLR L EH
@ hook FTi## THARELTHIONEL ABNB XS
Cigko LivLichin, GM gE5FD 1 (GM 14) T
REETIRD B, 1EEGETHE»D 3EEYE CHE
ERIRDRH L HELRE LTwD, Z0X 5 hEHFIT
Sisomicin B#EFIZAbNIS, T & vEROREE LH]
EBROBE L bz, Sisomicin & GM k OBEEIEM:
DERIKVHALMLTHEVWIIREL NS, 100mg/
kg/day OER VLTI, T+ VvBOANEEMED
WEMEL 1 ERIC & &% 5 DA, Sisomicin ¥ E5F
D8 AW RSN BDEN LT, GM #ERH T 4
s 1 EERBD bhicic T iV, TOMMOBD Tixst
HEMBROBRITHREDERGH L IEHETH - 1
¥fesev &Moo 4 BB oLz GM
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BEFDO 2 WK b, Sisomicin HEFHICIIBD LR
TWwithyy LMo T, I+ VB 5EHx, Siso-
micin DFH GM X HIBVWLO5RELHOR D, L2
L7chi® 100 mg/kg/day TIXRIEERRIC A 3 5 B
Sisomicin DFH GM X b L5 EL b b,
o) EBRRSEOHEBCNTAILREMITOWT,

ZhE ThhbhbhhifTis, T & %, 50mg/kg/day,
100 mg/kg/day, 200 mg/kg/day, 400 mg/kg/day, 600
mg/kg/day TOHEE T4 AEGAREHLTR -
LTy b TORBEEFNEARHRRIC & 5B REHHE
ROBBEHOIND &, FENRE, BRESKTHRIC
ThottAED e O VvERTRC XS5 € VBDOH
HEMBD BRI Y 7n & O HEBORERTIX, GM ¢&
Sisomicin {37 3 / ECEEGRIIEDHBED 5 b TH\ B
BEAY IO/ —~TREBLTWS, $EDOERTH 100
mg/kg/day DFEE VA TIE, bt b RGEERS
2 VBIREZ 5 T, LinLichih, HE5R% 50mg
/kg/day {EF X% &, Sisomicin iZX % F & VERICH
THEEFIELLBED, & HK 25meg/kg/day O
LB UL TIE T & VD Sisomicin BRI IERCEE S
7£h, 20KHz 55 200 Hz % TORE CIXENRHY
Kz b7 {7 %o Sisomicin DERFEH &5 I
100~200 mg/day THHDT, 50kg DEED per kg
Tl 2~4 mg/kg/day i275 %5, Sisomicin D 5 4 VERIT
NTHEFILERD L S CHEEOETRIIFEFELT
@ DT, BYARROBREL D L LTELD LI,
Sisomicin DEEKEGRITERCH LTRKELELEY
b LETED, NERCHTHIRSHIREWLEE
xbhb, fcid, Sisomicin Oy L% 50 mg/kg/day
225 100 mg/kg/day B LIBECADhD 5 €Y
moEEOE L\ L, Sisomicin KEHER, »5
WIT BB SRICRE S b 5 AP REORHH LA
2, 7VE, HOEVNERCHVEEYE: T
BETRETHLDTHS . LichisT, BERLES
PRCERET 501, BRTERS5FRETO Sisomicin
DEERITHT HREMITREVLDOEEL RS,

V. ¥ Eid

25mg/kg/day & 50 mg/kg/day & 100 mg/kg/day
DFERFhOHEE T, Sisomicin & GM ¢t % ELE
v F OFFAR 4 BREFKES LT, Sisomicin OFER
T HREEY GM L HEIL, B amti®
2R L TROBREY 210

1. 100 mg/kg/day DO 5E Tk, Sisomicin IZ X
55 VvEOEEIL GM RF5 X hEBVA, »ich
Moy vBOEEYRI L, LI LEBRESENRS
HRERZ L, BIERCH LTLEEYRE TS, J

e VBREBTH LD IBI5 T,

2. 50mg/kg/day DOH5ETix, Sisomicin D F &
VR TAEEIIES Y, BARSHEAIEILK
e, ¥IBELLERBRERCRB LT\,
REROMELBR LT,

3. 25mg/kg/day D5 ETIX, Sisomicin 5+ v
BT AEERIERCBEV, Bz b h, 20
KHz 2% 200 Hz ¥ CoFHREFIFN AR T3,
WIShoFEETHEMREERE A bRinh 1o H
EROMEL L, B tols

4. P EoBMRBOBRICE T Sisomicin DB
CHTrReEYEL B, BRTERSETIIERC
RLTRVWERECHERATZENTE L LELOR
Bo ketil, HEREBEH D CIERIBOBECIWVLT
A RERSBETH Bo
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EVALUATION OF OTOTOXICITY AND SAFETY OF SISOMICIN

MASATOYO AKIYOSHI, SABURO YANO and HOZUMI NAKADA
Department of Pathology, Medical Research Institute, Tokyo Medical and Dental University

The ototoxicity and safety of the aminoglycoside antibiotics Sisomicin and Gentamicin were compared
and evaluated in guinea pigs of the Hartley strain receiving individual antibiotic at dose of 25 mg/kg/day,
50 mg/kg/day and 100 mg/kg/day, respectively for 4 weeks, intramuscularly.

1) At dose of 100 mg/kg/day, Sisomicin and Gentamicin caused extensive damage of the spiral organ
and resulted frequently in extensive pinna reflex loss. The damage of the spiral organ was less severe
in animals receiving Sisomicin than those receiving Gentamicin. The damage of the vestibular organ due
to Sisomicin was less severe than that of the spiral organ. The difference in the damage of the spiral
organ in Sisomicin and Gentamicin treated animals became less distinct, as the dose level becomes lower.

2) At dose of 50 mg/kg/day, the damage of the spiral organ became reduced in Sisomicin treated
animals and the pinna reflex loss did not occur or became limited to the highest frequency tested. The
damage of the vestibular organ by Sisomicin also became reduced.

3) At dose of 25mg/kg/day, the injury of the spiral organ due to Sisomicin did not occur or was
minimum. The loss of pinna reflex was not detected in any frequency by the differential frequency
pinna reflex test in wide frequency range. The injury of the vestibular organ was infrequent and very
mild.

4) Basing on these results of the present animal test, the prospective dose (2 to 4 mg/kg/day) for
clinical application of Sisomicin is considered safe from ototoxicosis, if the antibiotic were not given at
higher dose for longer period.



