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T-1220 123 7= BI% & h 7= Aminobenzylpenicillin
DFEMKLTH B {iod Penicillin RIEH & [k, K
HHBERYA T 52, & & Ps.aeruginosa, Kleb.
pneumoniae ¥ X% Proteus w3 S i hx ko
LtuvbhTWwaY,

Penicillin RIKAc X 7 L PSS, BRNC
FTCRLAEREINR TRV DO T, Penicillin O iSRG
BE L VRS EHHERIED TRV XS EDbR
%o 4H, # 41 Penicillin RIEHKIA, X LTI
CEEYE 2L DOnENEH LT 5 HNT,
T-1220 @ik LTEIYWERY TR -

ThiE CEERBEEYATIERAELTR, 73R
HHENEBS XOR7F FHRAHERHECIh T
520, ChLORENBOERBWIL, rey b,
a2, $u, Ty b, RUA, UHFFREFECTRIER
hTwb, LasLigdid, shi¥ ComETIE, 1 E
v PREREMYE LTHRD LIELE#EbRTED, fiwn
Txa, ¥VOJETHHT, Ty b, TV R, UvHFL
EHBREMWELTHED FEbh Ty,

REBREFHELEDOWTHRB L, 7714 =1DENRSH
AB, KUERSEFIALCRR, BF~1 270 xvEH
(CM) 72 ¥ 0BRAERFLNNE, BERERKBT L HK
¥FTORMPAC R T H>HFREMOFHREE L L1 A
bhTWwBY, —7, BRBENRECE, NFOREM
PR % X O surface preparation®”) %@ s &
O T E FHMSES 7 b O ML 3 9 RS0 7
ERAVHBRTVW B, ThbOHERIIFR L FARCR
BERBHBDOT, ThZhOBRREL TRBRTHLEN
% %0

A, BATMDELE Yy PIRDOVLTHELRREYRA
t=DTCH BHH, Penicillin RIEF & H Oy EENK
R12), PEEEORBCH L TRV LE Mokt DT,
Sy bEEVWBZ LR Lo TRETDF y PRDOWT
» Kanamycin (KM) oZ#REBOEE T, LRSS
BCRESREEORBAAE LS ICERYIOETIE, Ty

FiZeEr ey PIDAPAEHECLIEELYR L
WisiELLREY, 22 ¢, SEIIRBIEAL LT
KM 200 mg/kg 7r & otic 400 mg/kg % FhF i 4 BE
BEL, FhboBEMico s T 20,000Hz 55 200 Hz
¥ CORBEIRTOABEKINFNTHRBR LT 2, KM
FRELLE ey BT HHELAKCENRSGDO
WERNBZDZ L EBALLET, KEHLXSy P
5L, TOHBEOENRHOHEEDOFAEROWER LT
CHEEEZHARENCRET A LR Lk, H1HE
LT, RABEENFNRHARBROBRELELD, Thid
L BERE M ORIl L O REBE DOV THEE LLDT,
HET Do
I. EBRMH&SLIUVEE
KB & U CRERNENRSHREER O 10 B4
Wistar 25 » b (iff, EF 210g)45 L% F iz, =
D55 TrxBEEE L, AAKY 10ml/kg of L&
TRBEIRACHES L, T-12203 500 mg/kg & 1,000
mg/kg OHERT, ThZXhs 10 To B #IRPICE
B LTo RBIE LTHV - KM (% 200 mg/kg 3 L O
400 mg/kg ZrhZh4 10 W HANESH L. #5
BRI 28 B (48MH) TEAHES L
5 o F OEAKHRIE 200, 500, 1,000, 2,000,
3,000, 4,000, 6,000, 8,000, 10,000, 12,000, 15,000,
20,000 Hz & BEKCOWTTEV, FREROHE
¥ s B ENKH OBIE & HE ORI b &8
LBAnser, #5-18H, 28H, 3BEER IORKES
BRTHRICOWT T oo a8, BNREOMERTIL,
5y FRETELTIY FAY— I —H FTo—EMBECE
%, ¥IABOLOLENOBELHEL, LH L.
II. RBHER

1. #EEIL
RBEROFHHEOELY Fig. LITR L, XREE
¥ X O' T-1220 500 mg/kg #5HC BT 2 EBGHIO
I EERIEARERE, X EEE, T-1220 500
mg/kg, 1,000 mg/kg 3 L' KM 200 mg/kg D KH
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Fig.1 Body weight changes

e—= Control .
o—— T-1220 500mg/kg(i.v.)
a—a T- 1220 1000mg/kg (i.v.)
240F »—aKM 200mg/kg(im.) A__A_A—A"‘
s—u KM 400mg/kg(im.{)}/

=
A pa= AT

Body weight(g)

2 R TN R SN N R R
02 4 6 8 101214 16 18 20 22 24 26 28
Day
Fig.2 Pinna reflex audiogram in rats and
guinea pigs before administration of

antibiotics
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—@— Average threshold (dB) in 45 rats
— A— Average threshold (dB) in 38 guinea
pigs
BT, BEERPIIEIER S e EENEm
TFlie ThIZXL T, KM 400 mg/kg 5B S
9 HEMLBEOMAMEAEZ/RL, 12H BiRid 2 TLAiSE
Tl (No.3, No.6), LML, D, #5 16 HE
EH b, SHCHAEIEMLLED, BERTERIIL, b
D5 L BIFRABEOMREC ¥ TEE LI, 12HEBLL
BT AL A D R o T
2. RBBBIEARSRR
(1) BEHBTOT » bk 5 BERNTENR S
B
HEBAEID T v e oWTIT o BERAIENK
HABOWMEREEC X i, Fig. 2 wRT X5k, 2,000
Hz A ECIRENKEHE 34dB 55 17dB < By ik
RO RHERL T, & { k& 8,000 Hz £12,000
Hz &t 58I 17dB Th-T, =L E» PICHE
LCEBEDEVZ Llboh b, ELEy b DA DTS

FAELEETBE, A=A F AL VEWET
X5THhHBHH, TOXEREZ, FEARHEFRTHL-DO
BENRELEy MCHENRTELIENZ ETHD, D
FIANMMEAERC S W TUEHE D E LA, 2,000
Hz PLETiX, LIELIEEDOANRERDIX 10dB U ETH
2C, EERBERCHWTELVERRT, 2D
A= 7 A bENREC X HBELEREZHEL
BrAEEE, TrTy PRENTS v PREWTIZK
EWVWXSELbRS,

(2) T-1220 285 LicBEOBEN R HOEE

a) T-1220 500 mg/kg HBERFETIX, 4BRWEL
T BB OFENRE OIRMEIX, BN L T 10dB
HEDELWERERTZ LU LA LI » t=(Table
1), Fig.3 13, #54HEBRKT 5 10 EOF K EHR
EDOA—DF " F 2 %R LIS DT, ZHREBCETS
BiE LR, 15,000Hz © 14dB %7 Ui 1 FILAHT
10dB LI & £ % » Tt Eie, BARHNEL,
BERTEFTHThOFRERCSWTLED bR
oo

b) T-1220 1,000 mg/kg #r GBI I\~ CLE, AL
HENHRBROWE T, 4BERESTBENREHD
WA, EHBBINCEL 10dBU Lo mE R LIz
DIXF LA Elgh» 1o (Table 1), Fig. 4 i37:41BAA%
4BARETS 10 BOENRHBREOF -4 75 &
BRLIEIDTH- T, 4EHEHBCRTBIRELR
1%, 15,000 Hz -« 12dB, 1,000 Hz ¢ 12dB #7317
2 BIHBRTIX 10dB IR & &% » Tt BEAKRE
HRITESFKET 2 TCoTho BRI\ TH, i,
WTFROBHER W THERD LRI -,

(3) KM 200mg/kg #HL5LicHE O FARHD
EH

KM 200 mg/kg #5FRs\TL, FAEKNFNE
HRABRTE, EH4BEOBEN RS OREA 10dB Ll L
DERERLIC S DIBERNC AR T Elah e
(Table 2), Fig.5 1%, HEHBABE 4 BHCEFS 10T
DENRHFBED X —DF 7 2 ER LI DD TH B,
6,000Hz & 20,000Hz TZhFh 12dB 2R 1712 6
#EWTIE, 10dB ¥ CTOBRELRER LI BNRE
HRIIEHETHE COThORERCH T, Fi,
WEhOBHC B THEDOigh - To

(4) KM 400 mg/kg 2HE LB A& OFENMTHD
xE

KM 400 mg/kg #5823\~ Tik (Table 3), #&
2;BEBT 10 P2 TUESET LA (No.3, No.6), 2
OBHD 5 1 (No.2) i, 20,000 Hz, 15,000 Hz,
12,000 Hz B M REELE E4-L, XHic 10,000 Hz
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Table1l Threshold shift (dB) of pinna reflex in frequency range from 20 kHz
to 200 Hz in rats treated intravenously with T-1220 for 4 weeks

Frequency (Hz)

Dose 1§§t [ | |
i 200 500 | 1,000| 2,000 3,000 | 4,000 | 6, 000. 8,000 l 10, OOOi 12,000 15, 0001 20, 000
1 — 2| —4) +4| —2 +4| —2| —6| — 8 0| —8| +14| + 6
2 +10| +8, —10| +4| +4| — 4| =10 —14| — 2| — 4| + 8| + 2
3 + 4| +6] —2| —4| —2 0| —4| — 6 0 +4| +6| —6
4 o|f —2| —-10| —10| —12| — 8| — 8 0| +2 42| —2| —20
500 mg/kg 5 —-12| — 8| —18| —26| —22| —14| —24| — 4| — 6| —12| — 2| —14
6 - 2| +2| —20| —18| —16| —18| —10| — 4| +10| + 2 0| +2
7 — 8| — 8 0 0| +2| —6| —4| —4| +2| +4| —4| — 6
8 -2 —-8| —6| —4| —-10| —16| —14| —12| — 6| — 4| — 2| —10
9 + 2| 410 0, +2| —8| +4| —4| +2| + 4 0| +6| + 4
10 — 2| +2| +2| —8 0| —4| + 4| —10 0| —16 | —12 | —20
1 0 0| + 2 O +4} +2| —2| —4| +4| +2| +10| + 2
2 + 8| +10| + 8| + 2| —4| — 4 0| +2| +4| +2| +4| + 4
3 — 2| — 4 0| —14| — 2| — 2| — 4| — 4 0 0 +2| +2
4 +2| —14} 412 +10| +8| + 2| + 8| +10| + 8 0| +6| + 4
5 — 2| —2| +10| — 2 0| —12| — 4| —6| +4| —2| +12| + 4
1,000mg/kg 6 | —2| —2| 0| +6| +8| 44| +6| +2 +2 —6| +8 —2
7 — 6 0| —14| —16| — 2| —16| —18| —16 | — 2 0| — 6 0
8 — 2 o, +2| —2| —8| —10| —18| —12| + 6| —12| + 4| — 2
9 — 2| —4| —6| —16| —12| —20| —18| — 4 0| —4| — 4| —22
10 + 4| + 6 0] —2| +4| —2| + 4 0 0 0| +4| + 4

-+ : increased threshold
— : decreased threshold

Fig.3 Threshold shift (dB) of pinna reflex
in frequency range from 20kHz to 200
Hz in rats treated intravenously with
T-1220 at 500 mg/kg for 4 weeks
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Fig.4 Threshold shift (dB) of pinna reflex
in frequency range from 20kHz to 200
Hz in rats treated intravenously with
T-1220 at 1,000 mg/kg for 4 weeks
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Table 2 Threshold shift (dB) of pinna reflex in frequency range from
20kHz to 200 Hz in rats treated intramuscularly with KM at 200

mg/kg for 4 weeks

Rat Frequency (Hz)

No. 200 500 | 1,000 | 2,000 | 3,000 | 4,000 | 6,000 | 8,000 | 10, OOO“ 12, 0001 15,000, 20, 000
1 —-6| —8| —10| —8| +2| —6| —8| —6| —2| —8| +2| —2
2 - 8| —20| -3, —20| —20| —18| —14| —14| — 8| — 6| + 4| + 2
3 +2| +2| —2| —6 0| —14, — 8| +4] +4| —8| 4+ 2 0
4 o( — 8 —-10| —18| —-10| — 2| —2| —6| —-10| —8| —2| —10
5 0 o —2| —6| —6| —12| — 2| + 4| —6| — 2 0o — 8
6 +6| —2| —-10| —2| +8| +10| +12| 4+ 4| +10| 46| + 4| + 4
7 + 8 o —14| —-10| — 6| —2| —6| —8| —4| —6| +6| 4+ 4
8 0| +2| —2| —18| —14| —10| — 4} +8| + 4| + 8 0| +12
9 +8| +6| —2| —2| +2| +2| +2| +2 +10 0| +6| + 2
10 + 4| +8| —4) —2, +2| —8| —2 0 0 —2| +6| —4

+ : increased threshold
— : decreased threshold

Fig.5 Threshold shift(dB) of pinna reflex
in frequency range from 20 kHz to 200
Hz in rats treated intramuscularly with
KM at 200 mg/kg for 4 weeks
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T 16dB DIEEEFERL Tice B h D 4T\ T
1%, BELVWREER EFNMREERIEAS R - 1o
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Fig.6 Threshold shift (dB) of pinna reflex
and frequency localization of pinna
reflex loss (arrow) in frequency range
frow 20kHz to 20 Hz in rats treated
intramuscularly with KM at 400 mg/
kg for 4 weeks
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Table 3 Threshold shift (dB) of pinna reflex and frequency localization
of pinna reflex loss in frequency range from 20kHz to 200 Hz in
rats treated intramuscularly with KM at 400 mg/kg
Time NRat Frequefxcy (Hz) ‘ |
o 200 4 500 ‘ 1,000 1 2,000 1 3,000 ’ 4,000 l 6, 000 l 8,000 ! 10, 000‘ 12,000 15, 0001 20, 000
1 —14 —10 0 + 6 +14 + 6 + 8 + 6 + 6 + 2 + 8 +12
+ 8| +4| +2| +4| — 14 0| +12| 440| +40 ! 1 !
gk | — — — — — — — — — — — —
4 —16| —12| —-32| —22| —-12| —-10| — 8| —6| —2| — 6 0] —10
5 — 2| —16| — 6 2| —2| —2| —6| —8| —6| — 6 0
2nd week + +4
6% | — _ _ _ _ _ _ — _ — _ —
7 — 4| +2| —28| —16| —12| —10| —14| — 8| —4| — 2| — 4| — 8
+ 4| +18 0| +2| —4| —10| — 4 0 0, —6| —2| — 4
9 — 2 — 4 + 2 + 2 + 6 — 2 + 2 0 0 0 — 4 0
10 —14| — 8| —16| +6| —18, — 2| —4| +2| +2| +4| +8| + 2
1| 46| +2| +26| ! ! ! ! ! ! ! !
+10| + 8 ! ! ! | ! ! ! !
gk | — — — — — — — — — — — —
-10| -12| —-20| —16| —12| —22| —16| —2| —8| —10| — 8| — 8
5 0
3rd week ) ! | i ! ! ) ! ! ) !
6% | — — — — — — — — — — _ —
7 +2| +4| —20| — 4| +6| + 4| +10| +14| +14| +12, 4+ 8| +16
8 — 6| —2| —18| —10| —14 0| —4| +8| +4| —4] — 6 0
9 0| —10| —16| —18| — 6| — 4 0 0| —6| —10] — 6| — 6
10 —8| —6| —16| +4| —8| —-10| —8| —2| —6| —6| —2| — 6
1 + 6| + 2| +22 | ) ! ! ! ! ! ! !
2 ! ! ! ! ! ! ! ! ! ! !
gk | — — - — — — - — — — — —
4 0 0| +2| +8| +10| +2| +2| +16| +14| +14| +16| -+10
5 ! ! ! ! ! i ! ! !
4th week 6| — _ _ _ . . _ _ _ _ . _
7 + 2| +8| —20| +12| +10| +18 | +18| +26| +30| +32 l l
8 -2 +2| —8| +2| —4, —2| —2| +2| —2| —-10| — 8 0
9 — 4, — 8} —20| —18| —14| —20| — 4| — 8| —4| —14| — 4| — 6
10 —-10| —12| —18| + 6| —10| + 2 0| —2| —6| +6| +18| + 8
+ :increased threshold
— : decreased threshold
} : pinna reflex loss
* : rats died on the 12 th day

i3 KM 400 mg/kg % 4 BEHES L1 8 OB DE A
REIBED A —OA 77 5 TH T, BNREHERDO A
ShicEi#i 20,000 Hz A8 200Hz %Co $ o 215,
20,000 Hz % 2,000Hz ¥ T % @ 17E, 20,000Hz
H 5 15,000Hz FTD LD 1T TH » To, Bt D 20,000
Hz n% 15,000 Hz ¥ TOHA REHHAZ EfcLic 1 &
T, 12,000Hz 45 4,000 Hz % ¢ 32 dB 55 18dB
FTORMBEREYT L T feo Fh, fid 17ETIE

15,000 Hz %% 8,000 Hz ¥ CO®EFEKT 16~14dB 0
BELEALYRL, LMo 1pETiE, 15,000Hz ©18
dB O ERZE LT B D 2IETIE, FARS
BfED EFX 10dB PRI E & F - Thvice
III. # =

1. BREBREROZ v csld 5 AEENFNRER

Bl

B 20,000 Hz p 5 &€ 200Hz ¥ T fE Ik Kk
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BOT TR kBENRHWUE O & —2F 777 5T,
Fig.2 WiRLA= L5k, J v }Tix 500Hz & 1,000 Hz
FHRWTL, EAEy PRETS XD VECFETESN
B#wRoToenbholke ZOFHEREIR, 5y O
ENRELEY P IDBFBRTHLIC LERTLLEDE,
EBERCRTAEEEELR LT § 7 G4
MEWw X B 2,000Hz Ll o B s 5iE LAY
EALEY PIDDILKTWEL D BAHREMERL TV 5,
2. Fy bTOT I /EBGHAYET X AHEEES
KMz ownwTab e, Ty DKMk pRHEE
4%, 200mg/kg OHEEETIE, FARHOWHEE LV
EBETCRFAELVERELERIZ LA LED LRI
oto LML, EALEy bEBWCXARE, R—IEH
DOEETE, WELUAEREIBROFNKEHHLD43%
whbh, 20,000Hz 55 8,000 Hz O iHificiBEL
Folldkit 30% ARLRTWAY, Tibhdb, BN
WD & FEROEL ) bR T, KMIc X BB
EEL, Fo bRBWTIEEALE Y PEEBTD LD D,
Mz D wE &b b,

¥7-, KM 400 mg/kg 48[ 5 OBECOWTH
%L, 20,000 Hz 5 200Hz % cof#hi @l
I BENEHEEN 2 &b i, 20,000 Hz 225 2, 000
Hz ¥ COEMNTHMEEIZIE, b, 20,000Hz &
15,000 Hz OFNRHMEN I HZ DR T\ B, EL
Ty PREBWTE, BULED 4BRBSTREVTAFEL
T BN RERERERC b BN HEE Y &L
+oDT, KM 400 mg/kg 4 @REIHEIC I\ T b B R
OB, Ty PTIREALEy PREELT, 2D
BT A Bo

ChbORERND, HAWHEC X 2BEREEC, &
ENHoTTFy PREWTIZELE Y PIZETB LD D,
IR WS EREZDLND,

3. T-1220 v X AR EE

4 [EfFie -7 500 mg/kg & 1,000 mg/kg © 4 B
BIRHBEES TR, AEEIEAHRBRC LY, WTh
D RABEFC BT HENRGERIED LRI - T,
¥ 42, 500 mg/kg FEICEWTIY, #HREM 10dB 1D
14dB ¥ COBRE AN AL R, —F, 1,000mg/kg
4 BREBRAR S OB AV TE, 10dB 25 124dB
¥ CORELERN, BEMHCTEDOII, ZhbDRE
LANEERRBO T 2 v ROEELERSDIDOTH
BRENCDOWTUL, EEFEMHRERC X - TS bR
TH LR LIV, SEDHERTIE, BARSOHEERX
ZbhP, Fh, BELAOBEIEZELIKN-DOT
FELWEEEEZIERZIR TV EVWIOIRELDNRD,
4. T-1220 OB sT5ZLMe oW T

T-1220 OfER#EEFHRIIRALH 2,000 mg 7o\»
L 4,000mg L#EZbHh2Y, Zhi, 40mg/kg 7r\»
L 80 mg/kg WY T2, —F, §EO 4BHOELE
BTcix, 40 mg/kg & 80mg/kg D #12 fZ D 500 mg/
kg L 1,000 mg/kg OGRSV,

FTTRBR IS5, $BDOTF vy P TOEREIWT
KM 2#E5ELCT v P TIE, ENRENEAS XOEEL
AN@Ebbhl-orstL, T-1220 05T, Wh
DEFEFCE T HEN GO MRS LUFEL WIEREL
g LA ERDO R » o KM RN 1 B E
1,000 mg %\ % 2,000 mg HBE IR TW5B DT,
20 mg/kg & 40 mg/kg OHFHECHYL T D, SEIDOE
B Tlt 20mg/kg © 1015, T7chd 200 mg/kg Tk
EARSHERIZ RS itk » fehd, 40 mg/kg D106 &,
Tisbhb 400mg/kg DS BIB VT, Lk~
X ok 37% WA AEBIR COREDREEEEYIZ
ZL T3,

Thb DR, T-1220 QK& TS
KT AREUNBNEEZLOND,

1IV. # %

L < Bi% X iz Aminobenzylpenicillin @5 E Lk,
T-1220 OREEEEY 7 » P BV TREL, KDL
ks B

(1) BEBIBEARSRBTE, 7y P OBEEIE
AEY P IDSBETHD,

(2) KM 200 mg/kg 4BEGAA S TIE, HN
REHSETFD DRI » T LasL, 10dB Ll EDK
i kB BREENC AL o

(3) KM 400 mg/kg 4 WA AHEL TIL, 20,000
Hz 75 3,000Hz LT % THAMRSHE & OIERL D
DM 8L 3L &b h, 20,000 Hz 7% 15,000 Hz %
TOENREHEE X EFc L b0 1E, Toflic, &
Fic 13 B 10dB Ll EOE LA 2 Thic &b hico
chb KM X 2HHEEEL, Jy bRBWVWTHEL
%y b LA 20,000 Hz 55 X b BV B BEAIEK
TAHEAER L

(4) T-1220 500 mg/kg ¥ 0% 1,000 mg/kg % i
RAC 48RS LEBA T, BAREHEKITR
DOEBEKCE T, FWThOBEHT BN THED
Hhieh oo 10dB M EDikfE EFIXBRECRDD
Hichs, 16dB LA ED DIk - o

(5) T-1220 O KRG, Tl b 2,000 mg/day
35 X U 4,000 mg/day Ti3, BT HREMWITE
XorEZLbR Do

o i3
mERBCH), RBRPKABHBNLHECRERE
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BB RSB EBIRFSERERTM HERXT, and their reactions in chronic streptomycin
SREE, KEROBZECOLNGRHOELEL T, ilnt;);ica;t;g;. Acta Oto-laryng. (Stockh). 54:
% ik 9) HAWKINS, J.E, Jr.: Drug Ototoxicity from
Handbook of Sensory Physiology. Vol.V/3,
1) #5 23 EHALCEREELHEARTBRES, HE Auditory System edited by KEIDEL, W.D. and
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EVALUATION OF OTOTOXICITY AND SAFETY OF
T-1220 (PIPERACILLIN) TO AUDITORY
SYSTEM IN RATS
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Department of Pathology, Medical Research Institute,
Tokyo Medical and Dental University
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Research Laboratory, Toyama Chemical Co., Ltd.

T-1220 is a newly developed semisynthetic compound of aminobenzylpenicillin and has a broad
spectrum of antibacterial activity.

The present animal test was carried out to evaluate ototoxicity and safety of T-1220 to auditory
system in 45 rats of Wistar strain. T-1220 was given to 20 rats at doses of 500 mg/kg and 1,000 mg/
kg i.v. daily for 4 weeks. As control test, kanamycin (KM) and physiological saline were administered
for 4 weeks. KM was given to 20 rats at doses of 200 mg/kg and 400 mg/kg i.m. daily for 4 weeks
and physiological saline was injected to 5 rats i.v. daily for 4 weeks. Differential frequency pinna
reflex test in wide range from 20,000 Hz to 200 Hz was performed before and during the administra-
tion weekly to measure frequency range of increased threshold and loss of pinna reflex in the rats.

The following results were obtained.

1) The differential frequency pinna reflex test revealed that pinna reflex in non-treated animals was
more sensitive in 200, 2,000, 3,000, 4,000, 6,000, 8,000, 10,000, 12,000, 15,000 and 20,000 Hz in the
rats than in Hartley guinea pigs.

2) In 10 rats receiving KM at 200 mg/kg/day i.m. for 4 weeks, there was no animal with pinna
reflex loss at any frequencies tested. Increase in threshold of pinna reflex was almost within 10 dB.
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3) In 8 rats given KM at dose of 400 mg/kg/day i.m. for 4 weeks (2 rats were died at 2 nd week),
2 showed extensive loss of pinna reflex extending from 20,000 Hz to 200 Hz, and another one indicated
loss of pinna reflex in range from 20,000 Hz to 2,000 Hz. Loss of pinna reflex limited to 20,000 Hz to
15,000 Hz occurred in another one rat. Another one showed increase in threshold (14 to 16 dB) in
15,000, 12,000, 10,000 and 8,000 Hz. 18 dB increase in threshold at 15,000 Hz was seen in one animal.
In the remaining 2, increase in threshold was less than 10 dB.

4) In 10 rats treated with T-1220 at dose of 500 mg/kg i.v. daily for 4 weeks, there was no animal
with loss of pinna reflex. Increase in threshold amost always remained within 10 dB.

5) In 10 rats given T-1220 at dose of 1,000 mg/kg i.v. daily for 4 weeks, there was no animal
with loss of pinna reflex. Increase of threshold almost always remained within 10 dB.

6) The present study suggests that administration of T-1220 at doses of 2,000 mg/day and 4,000 mg/
day, respectively, may be enough safe in man to auditory system.



