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73/ REGRTIENEOBERECRIETEE

=& EF-ER - RE
WRLFEBREEBETRE

(% 61 % 8 A 25 HZAD

7 3 AR AENE & LT RSM 200 mg/kg, 400 mg/kg, AMK 100 mg/kg, 200 mg/kg,
AKM 100 mg/kg, 200mg/kg #E/L €, bic 28 R i.m. #5 L, Preyer R4, CM Bfrk
XU NBT BRED=FEI WVEEBAOEEYRE L,

Preyer REBIETIY, BUWiBSEAER THS 20kHz X b 10kHz ~ & #lifk F X HEMNR
BNt ZHIZHIG LT, OHC 3 X' IHC ThA =+ v HROET ¥ kil LB d b NBT
BRITEOETAHE Shic, CM BMJE TREMOETIX NBT BETLEOHANIHCERA T
72 AKM #EEToRB DL, 1, =0 IHC ozt OHC LRSS 1 BiEdiEs

S TWBIZ EMHEI N,
CROEDERENS, AunicT

/ EEGOBENBEOBB X EBRZEE L O bk XU SHEER

ERiCHlT D LDg fEE DM HET S E, AKM>AMK>RSM tinoto, BHASERROBE
BORTF B LTINEFERCI s BEERBARLT T BUHRARERY BE L THLED
Z, BAVREBHEAERTALEND B ENHEI T,

73 EBGRIAEYBEREERECSWTXOHER
HNBEEAIRATWEY, BHERCSVWTARER
SEERAC L) B, BEH R SOTRAR-HE
AWML ECHEBERIETECIBRENH B,

SE, 73/ REGERAENBETHD ) XA X< ¥
YV, TIhvvBIVRNIF=A4 v vyERWT, L%
v P OFERBTEIETHE %Y Preyer X4, CM Bfr ¥
Tt NBT Bz oWTRML, BERBIFHOREL
LToFRME>WTRIL, 2,3 D@R%X B0 TH
%750

I. REMEGIVHE

R & LT 10kHz, 15kHz 3 X U° 20 kHz TIF
fi57e Preyer [R4t% 773 Hartley Riffti €12, b (#
MSEERT) XA, (FE300g #iE0LOx1HS
& LT7H 2327, Filk 24+1°C, B 55+5%, W
B 7~19 RE 2% 7E LSBT CTIAH, E%ETi-
Too R (GM-3 : HiiG23) 3 0K (FREA) (LB H
RIS,

TR L LT EBY AAz~A v (B 691 ug/
mg: LT, RSM L059), W7 > v (Hif 759
pz/mg, LT, AMK (033) B IUORBEX»+~<4
v v (BN 703 pg/mg @ LIF, AKM L 855) % Aluw

X B B T

X
5efiEENnD e LTIRIKAIED #9 20 & T

»% RSM 400 mg/kg, AMK 200 mg/kg, AKM 200
mg/kg &L, Eo VR LELTIhLEERED 12
B, ThbbBERAEOH 10 £ & TH 5 RSM 200
mg/kg, AMK 100 mg/kg, AKM 100 mg/kg & Lico &
SEIFENMBREL, KR L,

I TN TRGTEBRAER (KIFRE) whFEL,
20w/v% WL L, WBHEER T T, P OKERHE
FMIC1 B 1@ 28 BEKS L

BRI RS ERAER 1mkg ¥RE L1

BEMPMFOBEZIHEECI A -k A —5— (X
BESEE) X9 10kHz, 15kHz 3 X0 20 kHz Oft
FEHAR L Preyer RHMAERX 3 A1 @ENET S L
X b fT7e\y, 10dB L EoRED LR #4{L (dull) &
FwT LY,

BB GHTHRICH v 72— (385mglkg, i.p.) K
BT T EAEFSEC LY CM ELxEHL, A-v
44 —2x—Xxbh 10kHz, 15kHz ¥ X 0¢ 20 kHz O#iFE
AL, BAREAMS XOREERELNE LEY,

ZOHBMBTE S, AEEHHE L, NBT BTG
EES OFECUE U TTIn» 100 Tichb, ML
WHz 38°C 1= i {il L #= Nachlas 3 (NBT 1mg %
0.1M v vEREE T (PH7.2) 1 ml ¥z % 30 o
WWMRIG St 10% ) vEMEE L~ ) vIRTHE
FE L, FEHEHEMET Cifi4 o Surface preparation %f{F
BLL, VY- APHEAIAD NBT RThed 4o v F
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1. #EOIEL

LD ETHNIED Shieh -t

£BOFHHBEEOEILY Fig.1 R Lic,

HBFE L~ RSM 200 mg/kg #4583 L 0° AMK
100mg/kg BEFCHENLLAE B £ oo Lk
L, OB TIIEESBEE TE R, -7, FO
%, NEFC BRI AR A ER I OMEN TS
bh, 14 B BLIE T AKM 200 mg/kg H 55 TR
BLUNRBELHEIMFHZED b h o (P<0.01), 17
AHLIEE Tk AMK 200mg/kg % 5 8 C, 20 HEHLL
@icit RSM 400 mg/kg # 5 BF ¢, 23 B BLEZIX
AKM 100 mg/kg #5-5f THFRRE & LB E foig hnim
rEH ot (P<O.05),

BE#TER (29 BH) RRLIBEDEL -7 AKM
N0mg/kg HEFEIHBREL D b4 120g Aich o1,

2. Preyer RABAEDEAL

10kHz, 15kHz 3 X 0 20 kHz 123513 % Preyer K4
RiExEmH5 1 88 58D OREL DL OB TER
bl, Fig.2 @R L1,

REFTD Preyer RHBUER/NREL LB & 10
kHz % X0 15kHz Ti3# 90dB, 20kHz Tixfy 94
dB TH-t,

FRICAVICRS BRABEK TS5 20kHz Ik 35 W T
AKM 200 mg/kg #HE5BETI 11 B BA 5, AKM 100
mglkg FrERES 00 AMK 200 mg/kg #¥5 BT 20
HEMS Preyer RHIAED LA Z LR, ®E#HIT

Fig.1 Body weight changes of guinea pigs
administered intramuscularly with RSM,
AMK or AKM
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&—a RSM 200mg/kg
— 1 400mg/kg
o—o AMK 100mg/kg
—sa / 200mg/kg
500k ©—o AKM 100mg/ke
—e #  200mg/kg

600+

Body weight (g)
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1 B B
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(-th day)
%; P<0.05 significant differences from control group.
* %; P<0.01 o

| I I BR—
b5 I 14 17 20 23

BITpE> Preyer AHLIH & L #oo 15kHz H L0° 10
kHz ¢i%, 20kHz X b3 3~6 H:Bh TRREIZER L
o

I BEE, RSM 200 mg/kg 5%, RSM 400 mg/kg
#EHE T AMK 100 mg/kg B EFHTCREANLHE
fED ERIZA BRI » T,

3. CM Bfr

#R% Fig.3 XU Fig.4 xR Lo

CM BAEMIRBICHT 10kHz Tl 2224V,
15kHz T 194 4V, 20 kHz T2 174 oV ThHotoo %
7z, BABAL 10kHz TR LB, 20kHz CTHLEH
270

RSM 200 mg/kg # 58, RSM 400 mg/kg 57,
AMK 100 mg/kg # 58, AMK 200 mg/kg 58k X
U AKM 100 mg/kg EFHTR T, BABMINR
BELAELETR L 260~140 uV C, 10kHz THL &
KEMPEL, AEROHMHEWBRRBAMEL 7o
oo

AKM 200 mg/kg # 5B Tik 10kHz TRLIFREM
MEL, BEHEOHEMCEVRABMIET L, 15
kHz 35 X0 20 kHz i\ CHBRHICHXBE LET
Fd bRt (P<0.05),

¥7:, 10kHz, 15kHz % X0 20kHz w5 CM
FEMEII N BE TIL 84~86dB ThH-TcHt AKM #
5ETIX 93~100dB THRE & LXEELRELAL
Z btk (P<0.05 % f-i% P<0.01),

4. NBT Btk

NBT BERIGD E XY TH BHEAF VBRI
RSM 200 mg/kg #¥5-8, RSM 400mg/kg #EHFHS X
V¢ AKM 100 mg/kg #55F LRBH TIKELb -1
(Photo. 1),

AMK 200mg/kg # 5 B Tix 45 % M B (Outer
Hair Cell : [JF, OHC (BE3) itk =+ v RN
£ <, WEEMM (Inner Hair Cell : JIF, IHC &
BT TiEhr=¥ v HBROETHLALRI,

AMK 100 mg/kg 58 b AiFic OHC TX&L +r
=¥ RN (5T, IHC ikt =+ vy BRIE
FThzxbhi (475,

fr35, AMK 200mg/kg # &5 B & X 08 AKM 100
mg/kg 5 TIE OHC OEBEEH Thr <+ VK
NEGR, A= vBROETR1IFIBKIMEE
b T,

AKM 200 mg/kg # 58 Tix OHC, IHC & {izh
=¥ VRIE L A b high -t (Photo. 2),

1. # i
7 3/ EEGTEDBERXEREG S L XBmERICE
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WIAVWRREOBENEE, BEHRE CEERELER
bt h, BEOBECL L, ERELRA LIEATS
UBBEHDONT VD, TAE, M7 § 2 BEHRI
HERREL, &A—VHA—2— X h—FEEOTY
gHTH LENEEORBIC X h BRERE, SEMR
§ (Preyer |41 AiH&T 2 LME I h TV 55010,
it, BEARHOWEEFTEOTILICHIE LCHEEEE
g, % OHC nEEREIEH, S EHEEA L HRAKY
Yo THETHZ LI HEIh T\ 55810 FEFREE
oRFHED—2 CM BIEELH B4, CM B
ERRREERCIE LB oBEMia» bR+ 2 EM
@0 2L, MIZEWT CM OBABERO LRIz
100kHz 55 I Zh U ETHBD, HEKEILeL T

» P T SkHz fEEICH B E VbR TW5Y, F1:, B
FRICHFIFA L=k & LTk NBT BEThE#FIA Lic
FERD BN, BFE, EHEMERCEVCTETFEERCH
HLIAERFICEL D NBT BT IRTHALZH v
T Eh, EREEN\EGERET CHREIhD, L
2 HMETIEEMRCOARE S NBT ni% L, B
NEERREBRT B L OBERIL Lhr <+ v OFEE
BROREBEELETL, Lrd BHEED FIHOK
ETABEBGRRFETHZ LN TE D &M ex
I X5z, Preyer RtOBIMEZLE & b &G L,
BENEENFERT 5 LIEREH, S EHEEA L FORE
EELETTHLEHREIN T B0 = ka2 F|
RALT, BEIEERFEO—FRKE LT NBT BTEMNE

Fig.3 The maximum voltage of cochlear microphonics of guinea pigs
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Fig.4 The threshold of cochlear microphonics of guinea pigs
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Photo.1 Effect of RSM 400 mg/kg on NBT reducibility in guinea pigs. (x200) X70

Photo.2 Effect of AKM 200 mg/kg on NBT reducibility in guinea pigs. (X 200) X75

ELBFIA IR TV 5,

chbo Z b X hSEORBRTIIENRS (Preyer
K& BER, CM EAJERES X0 NBT BLEN=
FHExFIA LT, RSM, AMK % X 08 AKM oOfEf7%
Mo WTRE Lic, B 5RIEKAROMN 10 &k X
O 20 f5L L, BE5EBIEKERERO—DOIEL,
imi s r LTy

LHEIDOEBREF L E LT Table 1 R L1,

T, Preyer KgHcis\T AMK 200 mg/kg,
AKM 100 mg/kg ¥ L O° 200 mg/kg #HERHE T, #5
W O R {HH b RE AW TH % 20 kHz wilifl ¥ o1
HEMABEDH LN, #EHHLSEL ebicoh 15kHz ¥
XU 10kHz THREERRD OIS X5 IRt »T0

L% L, RSM 200 mg/kg, 400mg/kg #¥5Bk k08
AMK 100 mg/kg # 55 Tl Preyer X4t Dotk foik
WHEDZERIsh - foo

flt)5, %341 EEEo NBT #thecBy LTk, AMK
200 mg/kg 5B TIX OHC 1cid H 4=+ v itk
{, IHC TRHr=H#vyBROETFT1LBD LI, AKM
100 mg/kg #H5-H T AR BEAIEED bhi, AKM
100 mg/kg #H5B Tix OHC, IHC 3tichr = v
1X78h> - t2o RSM 200 mg/kg, 400 mg/kg s L 08 AMK
100 mg/kg $ E-RETIX AL =5 Y EBII A REE L 22X
by ot :

K& ik Preyer RGOLH) & M4 RERFRELE
faer Li-$4, Preyer K442 20kHz 75 8kHz ¢
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Table 1 Ototoxic effect of RSM, AMK and AKM.

Cochlear microphonics NBT reducibility
Drug Preyer reflex (dB) at 1st turn
(me/ke) n Threshold (dB) Max. voltage (uV) of cochlear
10 15 20(kHz) 10 15 20(kHz) 10 15 20(kHz)| IHC OHC
Control 5| 90.4 93.0 97.6 84 87 86 222 194 174 —b —
RSM 200 | 5| 88.0 91.4 96.8 90 88 86 266 216 214 — —
400 |5| 92.0 92.6 98.0 88 88 85 244 210 226 — —
100 {5 89.2 89.8 96.4 86 85 87 220 180 152 — —
AMK 102.0 106.2
200 * ; )
5 dull(4) | duica) loss(5) 94 92 88 21 209 187 1(3) | loss(5)
100.8 107.4 .
100 |5 aul(3) | dull(4) loss(5) 94 92 90 204 158 140 1(2) | loss(5)
AKM 102.0 105.8
. . - e * * *a) 5
200 |5 aull(s) | dull(s) loss(5) 100 95 93 151 141 129 loss(5) | loss(5)
3 - Significant difference from control (P<0.05)
* " (P<0.01)
¥ — Normal
Pkl ®, b (63 TB) TIX OHC DL L\ LLERTEL,

6%) »», 1EETHw, H1EEK 1/4 ¥ TOFHEA O
OHC D%k (83%) »%&<, RLFWEDOLWLDT2
Bi; 3/4 ¥ T OHC D%k B%) ThHbH, 8kHz L)
TOERARBIRA~NRE O£ IEAT Bicoh OHC ©
HARENSEEC RSP RT &L OBRLE, BEL
TBY,

SEDEE S DRERIT I\ T Preyer ETAHEE Lic
oWThy 20kHz @ & T, NBT ZETEED Hkd
Preyer R4HM 4 XS LE 1 EliEo OHC kTR
dhhient, EHEERIRTL R Lichi» ThRA <5 VY
Ba@s bhic,

T, XF¥EEET ciftEEMRoMEE Lo
WETHEL, OHC TRE1FIB kLB VEENE
Btast IHC Ok LBEHEELILT L —EDHR
RS Shis & |ETh TV 522, SEORR
% AMK 200 mg/kg ¥ X 0f AKM 100 mg/kg #5-8
OEEED OHC Tt Ar =+ vEROMEEIZELFIE
ERLBMC BN T ThHDZ E XD, FATY
VBN ORBERE L5 NBT 3B 7T HE B E F &
Preyer KAt % & OMBIMEM BOHR, L bHED
DRSNS R B X 5 OHC WREELRHERER LD
RIEATHT 5 = Lt b, NBT BTHREEOHES
BRAROEAML R TR, ¥, IHC © NBT &
TEOW 4 # 7212 E T AMK 200 mg/kg, AKM 100
mgfkg 35 k7% 200 mg/kg HEBTERDORILZ L LD
HC kd OHC rAKBEMELIRI >TEHT

EHES 7 ¢ REGRIEDEY TrEy P L
m. B5L, TOHENRBREYRETSHHR, ~vA L
m. 5w X% LDs D 0.15~0.2 {EHHE Ly
BARETHIINFENTHB ERELTWE1Y, &
ED 4« DRERTIE LDy, {HEDH 0.18 f£THS RSM
400 mg/kg #EBETI Preyer K&t% XU NBT JZEThE
CREIEDbRich - lcied bbb, LD, fED
0.06 ££T%% AMK 200 mg/kg %5 X U8 LDso fE®D 0.14
#CH 5 AKM 100 mg/kg #55 TiX Preyer REtDH
4. OHC % X0 IHC @ NBT BILHEDET ¥ 3l
NEb LRI = & X b RSM OEEHEEL AKM £
AMK X b 333n2 EAEEI NI,

CM Bfnichl LML EE T EREE O LRIE
RRTEOD, TLE, P TREBREH SkHz 38
CHBY End 2 EROWTRIRD T &L TH B,
LEOEELDRB TV FhORER TS 10kHz TR
KBEIRELEL, BEEPEL LD Oh TEDOEL
DIETHARES bhiA, hiiCM ORERECRET
DL LEX b b, Eik5 BTk AKM 200 mg/kg
#ERT 15kHz % XU 20 kHz TRABMZ BRI
HARBZET LcnR T, oRsSHETIWTHhoOB
FRCHEVOTLRABLINRRE EEET I T BE
PREENFER LSS, DV TRENRARE
DEEMNBH SR B, SEO CM FAERME T 10~
20 kHz = AKM 200 mg/kg 551, MBI ER
wEEMNDY, THTHIE L TENMRG OB E IR
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1k, OHC 3 X0t IHC 12 ¥iF % NBT BELREDHEEL LR
Dbht, chbnz b, CMRBEREDO LR LFE
G XU NBT BLEE L ICHBIEDH B & LT
T&I ¥, CM OBfrF4 1z IHC OFREE{L L
BItEnHB LD E S » 5 40, SEORBKRT AKM
200 mg/kg HERE DO IHC o NBT BLAENHEE L
T, CM ORKBASABHE L HXEECET
THZENHER T& o L L, CM BEAEEL
Preyer R4t% L0 NBT ELAELNE TR EHLME
BEHHEEABROFMFR & LTXORERHENRH S X
SR xS,

v AQMEBMRARIC BT B LDy EEENEEL
DFEZDCTRERDOZT EL TH 5 2%, SEFAVK
RSM, AMK % XU AKM DEH~OERA% K K #
SELOEND BT 5 L, EK 10 FEAYETE
AKM D AFESEE H BN, RSM % X 1° AMK 1o
BEEX AN T, BK 20 £ 2 Y & Tk
AKM 1cfEEN#H L, AMK wbBEERLR b Rt 28,
RSM iIBEEZEIIZDbhichot, Thbpz X137
3 EREGRIAENBE OBENBIEYHEN K E
NEMHRR LTI BATIEEEHABR VI LD T
LEHBROBRILDAHA, HEMEYIMEE LTHN
ShicBERKE LB ZR L UREEYRETSZ L
PLETHBZ EMNEEI T,

¥ & B

73/ ECREGRPUAE Y HE L LT RSM 200 mg/kg,
400 mg/kg, AMK 100 mg/kg, 200 mg/kg, AKM 100
mg/kg, 200mg/kg ¥EL €, bz 28 AR i.m. #5
L, Preyer {4, CM BEfrd X v NBT BLEEn=F
IHVERBE~OHE LRI L, ROKARLBI,

1) Preyer RE~DHEE IO TiX, AMK 200 mg/
kg, AKM 100mg/kg 35 X 0° 200mg/kg #HEHT 20
kHz X b 10kHz N E$ifb i3 LA TZD b tc, &
i E LT, OHC % XU IHC Chr =+ v EROKE
TEIERNED S NBT BLEOETHEEI R
7o THHDZ & LY Preyer R§FDOZE{LE NBT &t
FEDTALII TN B B & HlT Lic,

2) CM B TREABAIZ 10kHz &5, 20
kHz B ${ED - Too ¥, BZOET I NBT BT
DIET A IHC % L0¢ OHC o Hicsld bht AKM
200 mg/kg B EBHTORED LT,

3) 71 EEARIEYNER ST L AHENEENRE
BRULIBE, XXM T T OHC ol & X ERE
LEAEEANLEFT LT DIZx L THC Tz DX
STRAME TR EE TR TV 5, NBT BITHES
LAt E, BEDNERDSBL DD OHC, IHC & i

NBT BLHEDCETDI LLRHEERLEEBDORL, oz
b7 3 EEERIENE YRS LA HEE
NEBE LIEA, IHC T OHC LRELEE THREW
WEANRBZ > TWB T LEAHEETE L,

4) BRKEAENH 10 SR X020 £E07 /K
BHRAEYELEL £y I 28 BREichi) im,
BE LIBFEOER~OERIL AKM T, AMK {5
FRAETEENALRI, RSM TIIEDLNILh -,
ZhbooZ LRENEERROBREEORECE LTIk
HREEAC X 2 BERKERELT T, BEARE
REBELTHELELLICELVBREEREYEET 54
ERDHT ENEEINT,

X 3
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OTOTOXIC EFFECT OF AMINOGLYCOSIDE
ANTIBIOTICS IN GUINEA PIGS

Masako Misuima, Kazuvosur Horisaka and Takemr Koepa

Department of Pharmacology and Toxicology,
Kobe Women’s College of Pharmacy,
Motoyamakita-machi 4-19-1, Higashinada-ku, Kobe, 658, Japan

Guinea pigs were given daily intramuscular injection of RSM 200 mg/kg, 400 mg/kg, AMK 100
mg/kg, 200 mg/kg, AKM 100 mg/kg, 200 mg/kg for 28 days.

They were experimented with Preyer reflex, cochlear microphonics and NBT reducibility, and
the results are as follows ;

1) Animals receiving AMK 200mg/kg, AKM 100 & 200mg/kg caused decrease in formazan
production in OHC & IHC in answer to the loss or dull of Preyer reflex in frequency range of
20kHz to 10kHz. From these results it was concluded that the changes in Preyer reflex is
corresponded to the changes in NBT reducibility.

2) Animals receiving AKM 200mg/kg caused decrease in NBT reducibility both in OHC & IHC,
and the decline of CM was only observed at this dose.

3) The ototoxic effect of aminoglycoside antibiotics has been reported that the loss of OHC progresses
from basal turn to the upper, but not in IHC. From this results of NBT reducibility, the
disappearance or decline of NBT reducibility was observed in OHC and a matter of degree in
IHC. It was presumed that when the first ototoxicity after aminoglycoside antibiotics injection
appeared, some organic changes occur not only in OHC but in IHC.

4) Ototoxic effect on cochlea in guinea pigs receiving 10 or 20 times of clinical dose of aminoglycoside
antibiotics daily i.m. injection for 28 days was AKM>AMK>RSM in order, and RSM was not
toxic. From these results it was presumed that for setting up the doses of ototoxic experiment
it is necessary to refer to acute toxicity as well as to maximum recomended clinical dose based
on antibiotic activity and to consider wide extent of doses.



