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(Hdf0 62 £ 10 J3 30 HZA])

13 4 EoHitE Hartley % ., b o ATHICIER LA /i SR ILIc fosfomycin (FOM)
0.5, 1, 2, 3 HXV 5% D 0.1ml/E)y% 5 HiEhiciotc b AEH Lictk, BEINIM 10 A QL
RTH10BB) 84N, s4 TRREEOMEEIco - TERM T Wik T el Lo
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(CP) 0.5% 7o X DAERY, Bt E LTRFAERALIS X FOM #ME (Solvent) #c

EOREHEYREL, B LI,

ZOfRER, FOM & aERCIIB4N, s THIKETOMEELED ST, B, Solvent
AEETLRBCRERRD Ot > FRM 5% SEETIZ 16, KM 2% SERTZ1H
1~ 2EE0MFENEEMUEEDOHA T TN E HAEEMAREEONHAE LIEW,
KM5S% SEH Tz 26 1 ~ 2 @804 N FEMREE DML F /BN LN ES bhis,
LA L, CP 0.5% SEBTREFIIESLRLI -1,

Fosfomycin i3 Streptomyces wedmorensis % Stre-
ptomyces fradige = X VELXIhBHEWE TH %
2, BEREEERIh TV 5, TofMER R Figl
CRLio AAIZ 77 ARHER 7 7 ABHERICHL,
BRENCERTAZLAREIR TR Y™, & @8 R
FECEAIh T3,

B, xFxFRECRFRE LLBEOHEEB 0K
BLOoWwTORFEZRIBEI LTV, K&
Tk Y Hartley x4 bic fosfomycin % E
BCRFFERE L BROBER~OEBCoT, BR
® kanamycin, chloramphenicol % X t¥ fradiomycin
LHEBRF LD TRET B,

I. RBHHGSIUHE

1. BRYHARSIOCNBHE

85 E D fosfomycin (LA'F FOM-S, lot No.CS-
333-1, 300 mg(Jffi)/vial, BAAMEGRK)) Xk A+~
AV F Y T AR EKI = vBE xic box Av
2o FOM (I fosfomycin % ## #& (LLF Solvent, lot
No. CS-333-2, BEHRBE(BK)) wisMEL, 0.5, 1, 2, 3
BLU 5% &E LT

SHRIERE L LT kanamycin (BEH =<1 > v,
LIF KM, 8#%S : KNJ 1047, 300 mg(Ji{ff)/vial, B§
BREGRD) IHHEIh T3 2% BB LOEHAS 7
4 vy (BEBHIF< 1 >vBE DT KM, #E%
% : KDD 137, 1,000 mg(Jiffi)/vial, BAABLA(KR)) %

RAEHPRAKTHEMRL, 5% W # v, Fradio-
mycin (KE&EMNE 7 7 oA <41~ ~, LI'F FRM, ##
F5 1 Y 61590, 250 mg(Jifii)/vial, HA(LIEHR)) 1
RAESAEREK THMBL, 5% W& L1z, Chloram-
phenicol (7 v r~1 v+ vHEH, LT CP, #WEHE
5 :A25T, 75mg(hfli)/vial, =3ER)) xR h
Tuw5 0.5% Bruice BEXEEEL LTk Solvent
BLURFAEBEERY AT,

KR E I SFCEL > CEHAFEL VHA LR
MHEREEHME CATHOCER L BIREILY, b, #5
WEF IO NMBHEY 0. 1ml/EH% 1 A 185 BREIC
blch HE LI, ok, SEKTH 10 BRE»BENHE
ELTHRE LT,

XHERBEOEY & E (mg(Hfli)/vial) ¥ L UEHRE
(%) IVEHMCBREL, £RLE

2. EREY

ek Hartley R € b (BFBREREYEEBR
HEEE) IABRCRERS UL Te -t — R

H I

7 N\

Jh, PO;Na:

Fig.1, Chemical structure
of FOM-Na
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RIBREFT, EH7e BAKS % 2L, 4T 330~690g
(5~10 Bk DEFEEIERIZL »T 7 v &4 H#)
Mg Lo DML e 7Y v ROKLTHAM Ly —
TN Tl e » e I REBLRDMIL 4 1R L LTco

3. MERE

ThoBE R 22~26°C, B 50~60%, #AE
B10 ML L/IER, TRV 12 D B U fe BRE
TTHEL, EYEE (GC4, + v =v 21 BRTHE
BR)) 8 LUK K%Z B HSR X ¥,

WYLl 7 —< (I 250 % #5 X 200 x #77 & 300 mm,
AT v L AN) Y 4 ERINA LT,

4. BT, W& KRESA

— AR RS L SN 3 X ORI QMR ©
# 10 AR & bicfEH 1EfT e » oo HEBIE AT
B, AEBAGHESHE, BMENMbhs A (NEFRTHR
5AH) sXUBEMMG 10 AR (BEKRTHK 10 A
B) 2&Bmic o TER L, MEE&EEk T L
FEMNEMEE D (%) ZEM L, B8R (HH4H
BERSER oTh L, tBEXTL-7(p<
0.05, p<0.01),
BHORETAENEE A—BR A —F 14 £ -8 —
GkBEGEOR) Xz 10, 15 3 L 0¥ 20 kHz offi g AR
CARTAENRSOREBIZL - T ot LIDBBRK
TH (EEETH 10 AR) @V bAr g —n b
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)y LR T, FODABREARMALT
0l R4 A4 L, phosphate buffer (0.1M, pH
7.0) T L, 2.5% glutaraldehyde #s LU 1% os-
mic acid T L1z, & D, surface preparation ;
TR A A EM L, T3 — Ak L, BRERL
potk, WEWH Lo FOMAYEEYNE FHME (H
7, S-430) TEMLE L1/ Eo 1 EEY EHicl
T oA 45 CRIFBEE 3 X U TCRREED
THIEEAL B8 L1zo Tok, MEMOMECRELIBD
SRt BTN GEM) M4 TH R
L7
1. % »

1. LR X O—MIRE

Table 1 1275 Lichs, #BHRB L OHBHROES
FRECHikel, AREHCRALI-LELONS
—RRIED BHEIED LA 5 1o

2. hWHERS

WLMES L OMBYEOR SEROGKE L XNWED
Fhbwe Li-f5Hix Table2 iz L7,

FOM % #iE-Bf3s L U° Solvent i HBf TiX{AE MM
RoMeriBZdohtcBEL b o120, HicsiHARE
DB MRENTIEILTH 12,

FRM, KM kXU CP 0o £ SHEHTHBRIHR
EHBME 5A8, 10 AR (AEATHSHAE) KX

Table 1. Mortality of guinea pigs treated with ototopical solutions
of various drugs at different concentrations

Dru Concentration No. of dead animals/
€ (%) No. of experimental animals
Control
on' ro . 0/4
(saline)
0.5 0/4
1.0 0/4
FOM 2.0 0/4
3.0 0/4
5.0 0/4
FRM 5.0 0/4
2.0 0/4
KM
5.0 0/4
CP 0.5 0/4
Solvent - 0/4

Solvent : solvent for FOM.
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Table 2. Ototoxicity of ototopical solutions in Corti's organs of guinea pigs (changes in body weight)

(unit : %)
Drug A B C D
&
conc. Mean = S.D. Mean + S.D. Mean + S.D. Mean £ S.D.
f::::; 100.0+0.00 108.0+2.16 120.8+2.36 129.3£4.03
0.5% 100.0+0.00 100.8+1.89° 114.3+2.75° 125.5+4.51
1.0% 100.0+0.00 109.8+5.62 122.348.26 133.5+11.68
FOM | 2.0% 100.0£0.00 111.5+4.04 121.544.04 125.8+3.69
3.0% 100.0£0.00 108.5+3.00 117.0+6.06 121.349.91
5.0% 100.0+0.00 107.8+2.06 117.0+1.41° 124.5£1.73
FRM | 5.0% 100.0+0.00 102.3+1.26° 106.343.59° 108.3+2.99°°
2.0% 100.0+0.00 101.340.96°* 108.0+6.16°° 109.5+2.08°°
i 5.0% 100.0+0.00 102.8+0.50° 101.5+1.29°° 107.3£1.71°°
cP | 0.5% 100.0£0.00 98.540.58° 99.5+1.20° 100.3+3.30°°
Solvent 100.0+0.00 104.8+2.22 111.8+5.12° 119.5+6.61°

Solvent : solvent for FOM.

Significantly different from control (* : p<0.05, ** . p<0.01).

Conc. : concentration of drug.
A : before treatment.
B :5th day after 1st treatment.

C :10th day after 1st treatment or 5th day after final treatment.
D :15th day after 1st treatment or 10th day after final treatment.

U115 HE (AEKLTH 10 HE) wHhEMNKROMIL
RED LRI,

3. BENR4HD
ZHERD FNARHPHEBIC DT ix Table3 i /R L
o

*tHEEE, FOMO.5, 1, 2, 5% DaBRHCXHFCEN
FHCEWTEBER LD CREB BRI, -1,
FOM3% SEHCixaHBtk%ks AR 10kHz T2
B, 15 X0 20kHz ¢ 141, BEME+S 5 HEi 20
kHz C1flic ThFhBEAREEEO EAM» Bdbh
7co FRM 5% SEBCBRPMIHP 5 BHIC 15 5L
20kHz T 1 %), $EMAMF 10 B Bic 20kHz T1 filic
FhEh BEARSEED ER A EDHHhic, KM 2%
EEB T AEMA% 5 A 10kHz T1 6, 15 % &
U 20kHz 24, BELMFSARIC 15 XU 20
kHz €16, BEHkI+ 10 B i< 20kHz T 1 flicE
NREHBED LR MED BRI, KM% SEETIIA
HEAtatk 5 HBw 10kHz ¢ 141, 15kHz T34, 20
kHz c2 4, &M+ 10 H 5 15kHz T1flcH

NIREGHEED LA BoHbhtc, CP0.5% SAEHETIX
SEBEH% S HE 10 3 L0 15kHz T 1 4l, B
5 A Hd X OBENES 10 BE 15 X0 20
kHz €1 6lic BAMKHHEE © LA B»bhi, Sol-
vent SERCIT BEMMG 10 HB w2 15 % X U° 20
kHz T 1 flcENRRED EF»MRH BRI,

4. MRE¥HEL

#EYORFEEMREECNTIHEO L TOE
HEEFRBELLET I Tabled 1R L1,

*EBEE, FOMO.5, 1, 2, 3% X085% 0SEEETIL
N EEMBREE, NEEMREESCREITDONRH
~7- (Plate1), FRM 5% SHB¥ Tt 1 E#E THEEM
JaBEE S L ONEEMREEOHEL, 2 EECHEEM
ABEEOMED LS RIEAR L OWNE EMRES
DEF (Plate2) p1FlIci@Bd b, o, FERMN
BEHLRIC1FITE, BEEEREVLTIED TH -,
EREBRF T e x e 1o KM 2% GEBETIRL
El#EC B EMREEE - N EMREEO Hk (Plate
3), 2[@inT/EEMIREEE OISR L NE MR
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Table 3. Effect of ototopical solutions on pinna reflex in guinea pigs (changes in pinna reflex)

Incidence of pinna reflex dullness

ik day A B ¢ D
conc. F|10kHz | 15kHz | 20kHz | 10kHz | 15kHz | 20kHz | 10kHz | 15kHz | 20kHz | 10kHz | 15kHz | 20kHz
Control 0/ 4 210/ d 1 0/4 il 0/450/4 | 0/4 044} 0/4 [-0/4 | 0/4 0/4 | 0/4
0.5% | 0/4 | 0/4 O/ 401/ 4 -0 4 | 07 400044 (7074 10/ 4 ] 0/4 0/4 ] 0/4
1.0% | 0/4 | 0/4 0/4 | 0/4 | 0/4 ) 0/4 | O0/4 | 0/4 | 0/4 | 0/4 0/4 | 0/4
FOM | 2.0% | 0/4 | 0/4 Ot | 044 | bl SO NCQ/HE " <0004 | 0/4 1074 0/4 | 0/4
3.0% | 0/4 | 0/4 0/4T] 7274 1/4 L gl o s e 1/4 | 0/4 0/4 | 0/4
5.0% | 0/4 | 0/4 0/ 40/ 4l 0/ 8 N 0/ 4 04 -0/ 4044 0/4 0/4 | 0/4
FRM | 5.0% | 0/4 | 0/4 004 -l 0/40) 041 0/4 | 044 1/4*| 1/4*| 0/4 0/4 1/4*
siad 2.0% | 0/4 | 0/4 0/4 1/4 | 20645182/ | '0/4 P 1504 | 0/ 4< 1.0/ 4 1/4
5.0%: | 0/4 | 0/4 .} 0/4 1/4.) »3:44: | 5244 0/4 | 0/4 | 0/4 0/4 1/4*| 0/4
Cp 0:5%: |- 0/4.1.0/4 | 0/4 1/4 1747 044 0/4 1/4*| 1/4*| 0/4 1/4%| 1/4
Solvent 0l lei0 /4 ali0fd- ] 0./ -] -.0/4.4-0/4 0/4 | 0/4 | 0/4 | 0/4 1/4%| 1/4*

F : frequency of sound.

Conc. : concentration of drug (%).

Solvent : solvent for FOM.

* : otitis media was observed during post-mortem examinations of cochlea.

Each value shows incidence of pinna reflex dullness/ No. of experimental animals.
A : before treatment.

B : 5th day after 1st treatment.

C [ 10th day after 1st treatment or 5th day after final treatment.

D : 15th day after 1st treatment or 10th day after final treatment.

Plate 1. FOM 5% (animal No. 24) : Note nor-
mal auditory hairs of outer hair cells
at 1st turn. X3, 800

hair cells at 2nd turn. x1,900

Plate 2. FRM 5% (animal No. 26) : Note par-
tial loss of auditory hair in the 1st
row and the total loss in the 2nd and
3rd rows of outer hair cells and trans-
formation of auditory hair in inner
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Table 4-1. Scanning electron microscopic findings in Corti's organ of guinea pigs treated with ototopical solutions

Concentration Animal Auditory hairs of outer hair cells Auditory hairs of
Drug | of drug N ) kh ) li Remarks
(%) o 1st turn 2nd turn 3rd turn and beyond | 'PNET hair cells
1 N N N N
Control _ . 2 ________________ N ___________________ N N 3 N .....................
(saline) 3 N N N N
4 N N N N
5 N N N N
6 N N N N
0.5 fremmmmme oo
7 N N N N
8 N N N N
9 N N N N
10 N N N N
T T L AT CIITITEIE SRS BRI
11 N N N N
12 N N N N
13 N N N N
14 N N N N
1000y T S T e TRTATs ST
15 N N N N
16 N N N N
17 N N N N
18 N N N N
T T s T E S e ERIE I SESRER
19 N N N N
20 N N N N
21 N N N N
22 N N N N
T R e B T
23 N N N N
24 N N N N
25 N N N N
26 | Llst 20d & 3rdrows) | FL st row) N L (1t turn), T (2nd turn)
3 B R R B F
27 - - - - .
28 N N N N

Solvent : solvent for FOM.

N : normal, L

sufficient.
. otitis media.

: loss,
: this preparation was not examined because staining for scanning electron microscopic observation was not

PL : partial loss,

T : transformation
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Table 4-2. Scanning electron microscopic findings in Corti's organ of guinea pigs treated with ototopical solutions

Concentration Animal Auditory hairs of outer hair cells Auditory hairs of
Drug. | of drug N inner hair cells Remarks
(%) o 1st turn 2nd turn 3rd turn and beyond
29 L (1st.2nd & 3rd rows) | PL (1st.2nd & 3rd rows) N L (1st tum). T (2nd turn)
30 N N N
20 .................................................................................... T cerecrrrevcerscdreececcinn
31 N N N .
32 N N N
KM
33 N N N
............................................................................................................. e
34 L (Ist,2nd & 3rd rows) PL (3rd row) N N
50 ........................................................................................................................
35 L (1st.2nd & 3rd rows) | L (2nd & 3rd rows) N N .
36 N N N
37 N N N
38 N N N w .
cP 0.5 e
39 N N N .
40 N N N
41 N N N .
.............................................................................................................. I
42 N N N
Solvent B T e S RS P
43 N N N
44 N N N N

Solvent : solvent for FOM.
N : normal, L :loss,
» : otitis media.

PL : partial loss,

BEEOEHN 1 FICED bR, il FATIXPERHNE
»bht, KM5% SEMTI 1 EETHEEMREE
DiH% (Plate4) 224, 2@ CHEEMEEDNY
RENLIMIHBERSE 16 Gt24) B HHh, 5
H1HITRHRERL BHbhi, CP0.5% MEHEK L
U Solvent mEHTIX \WTho B TY SHEMIEE
ERLIVAFEMREED BEIED L hic ot
(Plates 5,6) 23, FEEMN1 Tt 2fliciZdbhic,
i, ChORESOEMESER (EfD) oA, A%
EAREECRRE X EBdOhich 1 (Plate7), 7c
%, Plate8 1= KM 2% SHHEOE#EFION, SEEM
KEEEICSWTR L,
II1. % =

7/ EEERENE Y2 SHRY (v, Frotiom

5) Ligs, BERBEELARR T LaEORT

T : transformation

A10-33% kanamycin, gentamicin, fradiomycin 7g&
D7 i/ EEERAEYAEYEZENCHRS T 5 L SEHS
BEARBETAZ L LAMLA T 5%, ¥} chloram-
phenicol DX 5ic £FH 5 L BA I BEERHEIR
RI LD, PEEAN RMIC bich SE LS4
CHERESBEEN RBETS L bt BEX AT
B9, B B 512 FOM 3 s X 08 5% #i% 5 ARMK
bich, 1z, thREBEACATL, ToERSRTE
CDVWTERE Licsd, RHERK L£x bh sEES
Bdohhich o7, ¥1:, 10% Wi AE T3 LhHEEA
KSR &7 > T FOM 2 RBRET2 - L% FHARE
B THER LT,

Zoc4E, FOMO.5 1, 2, 3 $X08 5% # (0.1
ml/E¥) %5 ARChicb, hEERI S LK,
10 BRI OREWM %28 LIRS CRE L, B4R #
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Plate 3. KM 2% (animal No. 29) : Note par-
tial loss of auditory hairs in outer hair
cells at 2 nd turn. X1, 900

Plate 5. CP 0.5% (animal No.39) : Normal
auditory hairs of outer hair cells at
1st turn. X9,500

d

Plate 4. KM 5% (animal No. 35) : Note total
loss of auditory hairs in outer hair cells
at 1st turn. X1, 900

Plate 6. Solvent for FOM (animal No. 43) :

i T A gy e T T No.te normal atfdltory }%alrs of outer
l hair cells and inner hair cells at 1st
E TFHEMSEEARZIFR L, BT L, i, WREHEL turn. X3, 800

THEREIhT\W\w5b FRM 5% #%, KM 2% #, CP0.5%

#Is X0 FOM ofmits LM U iE<chs KM 5% SEMAERB B LT, MRk, FRM5Y%,
WA Lico BBMEIREE & LCix FOM ¥ (Sol- KM 2%, KM5%, CP0.5% o#%SHMHTHHES5HH
vent) HEHBI L O AR AR R HRF AT Lico DIkE, EHMBEOMALSED bhtce ZOREE LT
SEEE BRI EE 2 1178 - 7o FOM o 5 HR RS 13N B I SR T BRI AL LIk b
2, tigED D CMX HHEK OKBRIERD #BE 1T LT BHAHG LiclcdoETH D, FeEy sl L
ELlo TOMR, FHBERMLLETHITRL, —HBR TB b L 12E 2 B,

REIC L BT D b h - T, HARAHEE 0 ZE e B LT3, Solvent i H % &
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il - b L

KM 2% (animal No. 29) : Note nor-
mal auditory hairs of outer hair cells
at 1st turn in Corti’s organ of the
untreated left side. X 1,900

Plate 7.

AT S ERRC S W THA RS OIE EF 2GRS b e
Bl B 1=p ZhSEEOERBHEI R TIWERN,
NEEMEEEOWHEIRD ORI oo TOT EX
D HA R AHRE O LR 3 A L L &3
2, ¥, KM5% fEHO 16T/ Bl
DWLENRD bR AT, BED EFERD bR
75*-’)7':0

WP, A6 MR o AR R T, AWM
2, Solvent, FOM 0.5, 1, 2, 3 %X 185%, CP0.5%
D% EER TN, M EMREEOZE(ILED B
Richotz, Linl, FRM5% SHEBET14ITLE
i ds X OF 2 [l CHA N, S EHIRREE oM &S L<
BERDED i, KM2% SER T 14T 1 i
35 X O 2 a5 B4 A BRI B DI & £ foik—
4:, NEEMBEEOMHLDL L 3ERRRD bt
Xbie, KM5% SEETI 26Tl EiEs L O 2 EBiE
TSV E EHIEE DM AL L XMamiH LGRS
b, ¥, ThbREEFOEYESFM ) 8
4N, SEEMRESCIRELRADbRLh -1, &
hOEEBRET R 5Bz WThd ZzoHEd L
BB ED bR, Lad EEEAIRER T
Bota L BT L TRy s EC A U2 L LHEE
Ihb,

Ll EosEE S5, FRM5%, KM 2% % X0 5% o
ELEy bADEEIR L - TREORERHREESA TR S
#, FOM0.5~5% %5 X 0% CP0.5% —ClixHiissmtkn
AN o R (T

Plate 8.

D

2)

3)

)

5)

6)

7

KM 2% (animal No. 30) : Note nor-
mal auditory hairs of outer hair cells
and inner hair cells at 1st turn.
% 3, 800

X ik
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EFFECT OF FOSFOMYCIN ON AUDITORY ORGANS
FOLLOWING APPLICATION INTO THE
MIDDLE EAR CAVITY

Masaru Kurese, Masavuki Yokora and Kyoicur Sakamoro
Pharmacology and Toxicology Laboratories, Meiji Seika Kaisha, Ltd.
(Address : 760, Morooka-cho, Kohoku-ku, Yokohama 222, Japan)

Male guinea pigs were given 0.1ml of 0.5, 1, 2, 3 or 5% fosfomycin (FOM) solution daily for
5 days into the middle ear cavity through the artificially perforated ear drum. Kanamycin (KM, 2
or 5%), fradiomycin (FRM, 5%), chloramphenicol (CP, 0.5%), solvent for FOM and saline were
used as controls or solvents. Four animals in each group were sacrificed under pentobarbital
anesthesia to isolate the cochlea 10 days after the final application. The cochlea was washed with
0.1 M phosphate buffer (pH 7.0), then fixed with 2.5% glutaraldehyde and 1% osmic acid. Cochlear
specimens were prepared by the standard method for scanning electron microscopy, which was
focused on the damage to Corti’s organ, especially the degeneration of the cilia of outer and inner
hair cells.

No remarkable changes in Corti’s organ were present in any of the FOM solution (0.5~5%)-
dosed animals, CP (0.5%)-dosed animals, saline and solvent for FOM-dosed animals, but some damage
in outer and inner hair cells of each of the FRM (5%), KM (2%) or KM (5%)-dosed groups, such
as deformation or loss of the auditory hairs in hair cells. These results suggest that 0.5~5%
FOM and 5% CP solutions exert no toxic effect on cochlear hair cells in guinea pigs, but 5% FRM
and 2~5% KM solutions induce slight changes in Corti’s organ.



