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RU 289650 [ 22 31 i BR

DT « INRIETF - WEHF]
() FERREYY) o AT FEF 1 IR A R AR R 4 B 28T

22054 FROFEYRK RU 28965(LLF, RU)DI08 L 150 mg/kg % ENE » Mz 4 AMEED
5L, BB oREY, FRMICHT 2 EARSRE L NE ORMRBENRELTVREL
Too HBOBRBEL LT, WIS BOMIC, 1L¥MEDSN L7 erythromycin(LL T, EM)130 mg/
kg RECOR S S & UTERMEE A SN TV 5 kanamycin(BLF, KM)160 mg/kg Bhik B & @) 720
BREDKRE, UTOEMIBONT,

1. BRESRTHRERIRL L, EMMAIH SN, TOBREIRKMETRLHA, RUSO
mg/kg L EMBECHEETH), RUIOmg/kg ¥ TIIBETH 572,

2. BEARSHREIZE VT, RUI10EB L U550 mg/kg B2 6 UFIZ EM BETid, 0.5~20 KHz DA% X
DERBIIT ARSI, KGN ERSROERAONED 572 KMBTIIRS5H%2BI288BL
U'10KHz, 338i28~20KHz 35 & U4 8122~20 KHz OERMIK T 5 KICHMMD LRAMA LN,

3. NEDEEHRBF¥HREICEWVT, RUI0B LU0 mg/kg B % 6 U EM BTIREYRSICE
TKRERAONED o7 KMBETIRS L BONAEMRBLUNEEBROBELZLFIZT L

v EMENMROERREI BB SN,

RU 2896512 Fig. 1 ISR TIL¥ &8 L UBEXNAR
BROMEHMKTH 5,

40, XEOFEMHRRO—OL LT, BHIINTLE
BLENEY FERAVRELZ, REOLEBMBEL L
T, {LFEMEDEM L 72 erythromycin B & OB HM
DHIS N TV A kanamycin % BV 72,

1. HREF&

1. ERMYS L UFHFLNG

58 TAF L7 Fub: Hartley RENLVE v M(AFEE
HBIERB KK, AFEAB 1985 7A38)D4 R
40 % RIBIL D 7208 M, BHWERAE :22~24T,
M EIRAE . 66~83%, FRBAREM : FRI8BFA L% 8
BT COLRKMOMELRATICI r—JIC1 % AR,
BERFEE(CG-3, HEZ L 7 K.K.)BIUKEKEEH
1252 THEL,

RESILFEFOR, hooBHO S h oBIHLRIRM+H
DEERN, —BKEBOBRELEES L URSHOBER
BORENOEELBEOLNDHIOC,EL, 1H6MILLY
W55 BERITI

B OBSITIIBED/NSVIENS 1 T2 % KBS
BEBICAINYUTHILEERNEL T o7, EDH,
EROTHREOENKEVIFEIL, FIYEINTZEE
BEE AL ITHMTI~2LE ML,

2. 5 &, FHEY, KR5HEL LURSHE

1) 5% : RUDBERERFEEHS~6 mg/kg TH

B2 Enb, THRO2EENI0 mg/kg ¥ RUDEAR
12, 1045 & D50 mg/kg X HARICAV,

EM OO#% 5 TCHOHHRAB800 mg/t M/ HTHEHZ
Edb, e bPOKEX60kg E LTHML - E 1k d
72 ¥ ER13.3 mg D105 E D130 mg/kg ¥ EM B
DHESRE LI,

KM OfFEICE 2K AR 1g/L F/HTHAHI D
5, RE kg H7- ) OHEEI6.7Tmg DHIERTHS
160 mg/kg ¥ KM ¥k 5&k & L1

%8B, XRKIZEL S RU S0 mg/kg, EM 130 mg/kg
B & UFKM 160 mg/kg D 2 MM 512 & 5 FRARLELAT

Fig. 1 Chemical structure of RU 28965
N,O'CHZ‘O-CHz—CHrOCHz

o
------- (0]
OH H
A HsC
OCHs
H
HsC OH
H
H 0 H
CHs

9- (O- [ (2-Methoxyethoxy) methyl) oxime) erythromycin



VOL. 36 S-4

CHEMOTHERAPY 99

v, B I AREOEWI L ¥ BALL,

2) fEFI %4 : RU 28965(Lot No. 45-0445, FK),
erythromycin (Lot No. S/ STEL/ 714, K %) & & U
kanamycin(Lot No. KMA 168, WB» +<=1 3 [ KA
ESHAE, WTFhbBELV VR L ikt xR
7N EEA L, RUDHESRIZ108 & U0 mg/kg &
L, sodium carboxymethyl cellulose (CMC) #0.5% i
L7018 X V0.5% MBI LA L. EM 5
130 mg/kg & L, CMC %#0.5% KL 7-1.3% B %
ABLMEALZ. KM D5 EI2160 mg/kg & L, WKl
HAKER N8 BBWEMEA L7z, FIRBIZI20.5%
CMC B\ M %10 ml/kg & 5- L 7=

3) /EHEBLUHS M : RUL EM 128 H 7 —
FVERVEOERS Lz, KMIZBBAIZHRS L, v
Tho¥Wws 1810, 288 MERL THS L7

3. BIEL I URKHE

1) %R FAKSH, KS5EES LU 2ME
IZREB L7,

2) BE RZSHBLUHRSHK 1ATICHIE L,

3) BER HIC2M, SAAEORKR) 2EHREL, 1
AEO]1 AFHBERELAH L/,

1) BEAR:  Z50BLUKE% 1AW A
A—Tt2—45—(PA-18), EFEMPME:5dB, kBEH
B{WK.K.)¥HwW, 05 1, 2, 4, 6, 8, 10, 15
BLU0KH: DHEZHBICHT2EARITEBEBL,
BEBELRELL.

5) SIMRPIRIAE: RS MMETORBONHERE

ERF IR O RE L L 72,

6) MMNEEMME  REHMB TOBRIZZ-T
NVRAKKBES &AL MOV E § = VSRR S KRBT
IZEKE SV DFIEICRE, EZED L KBRS IZH T -
FLVEMALTHER23%DOI VY — LT AVFE FEZ
WCRMESE L, MRS L UNENE T D0
BOREREL VML, S6IC10%RE RNV VIS
BT L7, RKE L UBRARIC—RELO ST v icas
L, i 229 L—F%MIE(F2 /¢4 FT7100,
- - IcaB L, EEEO—HMONEIID
WY LERL, YRIEAT MYy - 24T
REEHELAKRL,

I. &

1. —fikeE

RUM10$5 L 150 mg/kg B, EMBEB LU KMBIZS
WT, &5 3 BEURBOES %3052 L 1EEMICER
AEH R L, BEZIEMNALNI,

EM 130 mg/kg B Tid, 1ICTH 5168 E»H/k5H
MRTITHRENSAONSLBNH ST,

KM 160 mg/kg Bt T3 x5 MM HH O BEFEA20H B ®A
LALNIZLY, FNERBLIZEFOEEIGR 2 o7,
2. {K&E(Table 1)
WFNROEMEEBROBE LS5 1:B%ICIIATBEIC
HAUNE L, EMNAEH SNz, EDOREIZEM B
THRLM L, KW TRUSOmg/kg 8, KMEDMETH Y,
RU 10 mg/kg B TOREHNAH IZEETH 72, 28

Table 1 Mean body weight and food intake of guinea pigs treated with RU 28965,

erythromycin or kanamycin for 4 weeks

Body weight (g) Food intake (g)
Group & Dose (Route) Pretreatment Weeks Weeks
retreatmen 1 2 3 4 1 2 3 4
Control 347.8 388.7 422.3 459.3 490.2 32.5 32.8 34.8 34.5
0.5%CMC» (p.0.) + 27.7 +30.1 +34.2 +36.7 +29.8 + 3.5 + 2.4 + 2.1 t 3.1
RU 28965 345.3 371.5 411.0 442.2 466.8 28.4 31.7 32.4 29.3%*
10 mg/kg (p.0.) + 12.0 +20.9 +30.5 +28.5 +34.3 + 8.3 t 3.6 + 3.6 + 1.7
RU 28965 343.8 347.2* 378.2 403.7* | 435.2* 24.6 30.0 30.1 34.2
50 mg/kg (p.0.) + 12.2 +24.3 +34.9 +31.9 +32.9 +11.2 t 6.1 + 6.1 + 6.2
Erythromycin 344.5 340.7%*| 372.7* 397.3**| 427.5**| 22.8° 26.3 31.1 29.8*
130 mg/kg (p.0) + 18.7 +21.3 +18.0 +30.0 +34.7 + 6.9 + 7.4 + 6.9 + 4.1
Kanamycin 346.0 366.5 385.8 401.7* | 408.0**| 22.3 27.6 22.1**| 25.6*
160 mg/kg  (i.m.) + 15.6 +24.3 +30.5 +31.4 138.6 +11.0 + 7.3 + 6.9 + 6.5
Mean t S.D.
% . Sodium carboxymethylcellulose
* . P<O0.05

** . P<0.01
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T FRICAENMANIM S T 7, &5 3 AH%ICI
RU 50 mg/kg B, EM B3 L U KM B CHABENEET
Holo IMAS4BICHITKMBD 2 CDEEAS
WA L7z, HEMMBKTROGEII KM BETRLE],
RVTEM #, RUGS50 mg/kg BDIETH - 7:. RU10
mg/kg BOKE LI IC AP E N 570,

3. LR (Table 1)

RU 10 mg/kg B Ti24k 5 1 812 1 ILTHRITR AT ERE
IZHAREAD L T2, thofliTizmiidshrorz,
DOFZFORBER IO L oA, WFBEBICH~N] B
HRER KT T LREL LD 52,

RU 50 mg/kg B T35 1 MBI %00 THIFR AR
BOLIBEICRI LTV, LAL, 28LUKOME
RINBELOMICHLhRER N7,

EM B CRESMM % & B LAEKEI TRIERAEKS
LTz, L L, F0MOs0MIERx ORI
REFBETH -7,

KM BTt 50 28 LY LRI TRIERA®MA L,
Y BE L ) B o7,

4. BERRK(Fig. 2)

HBETIIRSHIIC 2 CA 1 KHz OFERZET TR

EENIOIB THRIL LD o7 D1 PLiZ20
KHz 7532 BWTRADI20dB DFIZKIG LA o7,

BEHMOL, 2, 3BLIU4ACBIIARETORE
MO RYIE—20~+15dB TH o7

RU 10 mg/kg B Tid, #5871 2 LAHS 1 KHz DMKF
JE110dB 12 b Rt L e o 720 5 %D UCHMNE
iz PROBTHIZEALDFIHNL15dB Th o 724,
481z 1 CAC8 KHz T, 2 1 LA10KHz CEN ¥R
+25dB 8L U°+20dB &, stEBEOEREHA L LI H
RZ TV LML, #hoDB%OBEKTIIRG
REDERIALN ST,

RU 50 mg/kg B T34 5-H112 1 B4 1 KHz DBRKEE
110dB ISt LRIGE L e D o 7o REHRORKICHMBENE
£, 1CiBVT 2MIZ108 L 20 KH: TEh ¥R
+25dB BLU+15dB LLE, 2D 1 LT 8KHz T+20
dB Th o7:%, ThoNF L&/ I BLU4MIC
i, WFhOBEMIIBWTHHBROMBELANEY
WA +15dB *RA TV AHiEeh o7,

EM B CIE5H1Z 1 ITAT 1 KHz OAEFHE110dB i2
MHULRELENol HE5EH1BLU2ZRIZIENS
KHz T+25dB DBAE LA R L 7%, EOMKOBK
BCiiBENEHEEALTRI /- LRI e o7, 34
IO EORICHRED LRI eh ol 544
HiZ 1PCAf8 KHz T+25dB, 0 1PCAS10 KHz T+20
dB t X BENCEHBHE L LI MR L TRCHMENL

Fig. 2 Mean values of threshold shift (dB) of pinna reflex in guinea pigs treated with RU 28965,

erythromycin or kanamycin for 4 weeks
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Abhaonic, TOMNBROBEMRTIRERZALONL
DY AN

KMBT, ££5 1,881 KT8, 108 X U20KHz
T+20~25dB ¢ b H L RCHMED LA B, 2.8
BiCiRCOBIXFD LR ERL, 101 ETH8~20
KHz CRAFEI20dB IS LRIG L2 o720 381
331 1 EC 1 KHz~20 KHz DM AFE110~120 dB |2
HUBIEA 2, TDOH/MD 4 KT H6~20 KHz DM T
EAHE LT 1IETIIMEN LR IZAOKLZ A5
oo LL, 4BICIRCDILEH0.5H-50 i1

KHz " 520 KHz DF 1t LIZEA ERIE L 2D o 72,
5. MMAHRRTR
WTRORESRIZBOT L RYIGIZLHRILIRAS

(B3 A PWAN
6. PE OMMMAEEMME(Table 2, Fig.3~9)
AHEREE, RU 1048 & 050 mg/kg BE & EM B TiE, W

NOFUIBWTOAERE T+ B0OA, SHAHEMK

(MR ) IR IZAONR e ol MEHEDIRBL

U RU 50 mg/kg BE D 2 ILT 5 + > 83 H AR H > % i 4

ROEBIVEKAENH, FOREICIGTREMICZE

Table 2 Microscopic findings in cochlea and vestibulum of guinea pigs treated with RU 28965,

erythromycin or kanamycin for 4 weeks

* ; Moderate

Changes
Group & - - - —
Animal No. Quter I'nner Loss of or;an Spiral ganghf)n cellf Nﬁac{r?scl:l gfoe ,::tr!‘iglt?l
hair cells hair cells of Corti Atrophy Necrosis Disappearance ampullaris

10 - - - - - - -
11 - - - - - - -
Control 12 _ _ _ _ _ _ _
0.5%CMC 13 _ _ _ _ _ _ _
(p.o) 14 _ _ _ _ _ _ _
15 - - - + - - -
16 - - - - - - -
RU 28965 i; ~ _ _ _ _ _ _
10 mg/kg 19 _ _ _ _ _ _ _
(p.o) 20 _ _ _ _ _ _ _
21 — - - - - — -
22 - - - - - - -
RU 28965 Z _ _ ~ ; _ _ i
50 mg/kg 25 _ _ _ _ _ _ _
(p.o) % _ _ _ + _ _ _
27 - - - = - - -
28 - - - + - + -
Erythromycin ;(9) : : : ; : : :
130 mg/kg a1 _ _ _ + _ _ _
(p.0) 32 _ _ _ + _ _ _
33 - - - t + - -
34| 94949 - - + + - -
. 35| +I4b4a - - + + + +

Kanamycin
160 mg/kg 36| +¥4940 +a4-9 + + + + +
, 37| +3+b49 - - + t + +
(im,) 38 4agdge 4+ - + — - +
39 +3+D+0 +349 + + + + -

¥ - Atrophy » : Necrosis 9 : Loss
Grade of changes : — ; Negative
+ : Slight
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Aaholee EMBETIRRMEHMROBRICLE(,
TETRIRFEAW R S, o 1 T BORREEHM
KAt L Twis,
KMBETRVWINROSTHMFD 1 BLU2EKED
ty BNAEMBOER, BEMEEICALN, NEE
MRLOLREL L VL L ALNI, 3~4EEN T £ > #
KBWTHAHEMBORN, WIE, HERIBREN,
T, WESRYABROILBROAEMRNORIEA WIS
Nico KMBD2ETIII~2EEDT & » BMERLT
YA

Fig. 3 RU 28965 50 mg/kg for 28 days : No cell loss

or abnormalities are seen in either the outer

or inner hair cells of the cochlea

Fig. 4 RU 28965 50 mg/kg for 28 days : No changes

are observable in the spiral ganglion

Fig. 6 RU 28965 50 mg/kg for 28 days : No changes
are observable in the crista ampullaris

(H. E.,x 330)

Fig. 7 Kanamycin 160 mg/kg for 28 days : Outer hair

cell loss is noticeable

(H. E., X 330)

Fig. 8 Kanamycin 160 mg/kg for 28 days : Cell loss
of the outer and inner hair cells is seen in

the first turn of the cochlea

Fig. 5 RU 28965 50 mg/kg for 28 days : No

abnormalities are seen in the stria vascularis

(H. E., x 330)

Fig. 9 Kanamycin 160 mg/kg for 28 days : Atrophy,

necrosis, and disappearance of the ganglion

cells are seen in the spiral ganglion

(H. E., X 330)
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I = L
RU M103 & U'50 mg/kg ¥ Tid, 0.5~20 KHz DM F
M TAEARSIC L 2EURBIC VTR &
BS5HORIGICEIRIIEAL 2D ot T, AEHNE
ZOMBRBYNREICB VT LML RU RS S
DMICHO D LRERAON 57 LA T, EL

KM BT3B T2~ 20 KHz DH MM 3T 5K
ISRMEACER L THY), AEOHMMNELWBREICB
TOMUMB DN, W, RELLOMENALNT,
KM 285 L:EVE Y MIBITABKB L UBREHRD
MEITTICHESRTENYY, SEDOERIZBNT
b, SThHOHELIZIZEMOMERINB SN,

£y MIBWTRU D105 & 150 mg/kg @ 4 AWM 5
TREERE~OERIZVWHLDERDbND, EM 5 X 13

BBV T 7 & AR O MR MR o 245 A 0hf By 1) HE K, 10l KR ORFAEAMME, 10. Pk
HEARBLOBICA LR, FMIROIMIE L HEMELE (FKEEM), 456~479H, V7 bH A T2 2H4,
N1FITALNT, LAL, AEEESRORMEMAKIZIZ 1980

RERAOGN LD o1 T+ WAEATHIRL O KR 12 4108 2) KKELES HAMKICL 2MBEMEDNRE—BHY
BICBWTOHRINIZE(LTHD, TLEMBTHS DHE OREMBIE % F.L12—o Medicina, 10 :
NAERMROERIIEbOTRRE CH 2 &b 881~888, 1973

5, EMBESIZERA L VO, BROLMEEL O 3) KKELES, EEE—, FF M FR HCHH
PHOPTIRED 572, EMBEOEEABRTRVTIRD HHEMRIZE 5L FRAEEROTAY 72,
PO RERALGNE D 57, Audiology Japan, 14 : 530~541, 1971

TOXICITY OF RU 28965 ON THE AUDITORY ORGANS

MitsutosHt WATANABE, HARUKO Koizumi and ToMoji YANAGITA
Preclinical Research Laboratories, Central Institute for Experimental Animals

We evaluated the ototoxicity of RU 28965(RU), a macrolide antibiotic under development, by the pinna reflex test and
histopathological examination of the inner ear in guinea pigs given orally 10 or 50 mg/kg/day of the drug for 4 weeks.
RU possesses a chemical structure similar to erythromycin(EM, 130 mg/kg)and kanamycin(KM, 160 mg/kg). Since these
are known to be ototoxic, they were similarly administered for comparison.

No death attributable to the drugs occured. Food intake and body weight gain were suppressed in all treated groups,
but were very slight in the RU 10 mg/kg group. Suppression was similar in the RU 50 mg/kg and the EM groups, and
was severest in the KM group.

In the pinna reflex test, conducted before and at weekly intervals after the administration period, no differences were
seen in the threshold of positive responses to sound stimuli in the frequency range from 0.5~20 kHz in the RU 10 mg/
kg, RU 50 mg/kg, and EM groups. In the KM group, a threshold shift was seen at 8 and 10 kHz at 2 weeks, 8~20 kHz at 3
weeks, and 2~20 kHz at 4 weeks after administration. Histopathological examination of the inner ear showed no abnorma-
lities in the RU 10 mg/kg, RU 50 mg/kg. and EM groups, whereas in the KM group loss of inner and outer hair cells and
necrosis and loss of ganglion cells in the spiral ganglion were observed.

These results suggest that RU has no toxic effect on the inner ear up to a dosage of 50 mg/kg/day.



