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BEAEHEN IRV E VLS T IV,

4, R 4% Cefoxitin 2APEBIRH LT, DX d i
EEY52 5230 THA0XHELMLCTHENT, T
TRT7 I /EBEHNEYEOREBBERONMEL L TH
WHhRhTE20KHz 225 1 KHz im\ 7= 5 BEENESN
RHRBRE EZRE THROBEB oMY Fic X 2 ER¥EN
RELET y PCOWTH R0l §HT v F AV
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I. REHEESLIVEE

KRB, E£5% 6 BEOM Wistar R7 » b (175¢g
~200g) % 45 TEfi\ oo RIS L c#EHER X O 5
B, BEHELOCRERIIUTOLEY TH S,

1. e 5T
2. Cefoxitin(CFX) 400 mg/kg &£ 107C
3. Cefoxitin(CFX) 800 mg/kg & 101
4. Kanamycin(KM) 200 mg/kg £ 107E
5. Kanamycin(KM) 400 mg/kg &f 107E

w5, NBEOKI KL, CFX #5#s
X0 KM o 200 mg/kg/day #58Ti1 48 & L,

KM o 400 mg/kg/day #5REDOHE L 3 BRI THRS-
ek Lico 2L 3BUEOE G TIREIMIIRHE L
L, BETH30MNEL B ENTFRENLDTH
60

CFX 3 IRMNES 2TV, N B BEOKRIKB IO
KM Gl RRER 2Tt o Tco 2D X5 R GHEDE
Rix CFX pERANCIIMIRAESE HH S h, ¥
KM CHBNESHETR- D, ThETELEY b
CENWT il -TERT § 7 EEEIEYDET X HHE%
e L DR CEHETTR k) TH %o CFX
EMARG KR (15% BE) #, milliporefilter
(pore size 0.3 u) CFEERE L, B#IRAW 3 ml/min,
DEETHEH Lico KM ZEHBRRKCHR 5% %
E) #, BHACEE Lo SBRECIIEHARE KL
0.1mg/100g O B TEHPNCEH Lo

KRB DGR IS, TSRS E B 1T
W, FAIRFCE ) O —IRIEROBE 21Tt - o

B OREEREIY, ELEy FEOWTIRETR
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K, BEIVHFREOWTHEERE-TRT 7 4 v
PR RERL, ~<bF V) v e =dF Ov Qbbb it
PAS Heai@EARic o\ CTREENCHRE L o

II. =2 B # R

1. & B

BBOFBHEEOHB % Fig. 1 WL,

KM o 400 mg/kg/day % 21 HEIME LB TIL, #
L% 7 HMD 14 BT THRERIVRA DRI, 14
BLUS IR L ASOGERMER 2 R L o —7,
KM 200 mg/kg/day 7¢ & Ut CFX 400 mg/kg/day,
800 mg/kg/day OFHLEFTIE, B HEHRT HLLHBFE
HWnOBRE OB RS b, 148 DEIIR
B LAZOHEMMBEYR LI, ks, KM 0 400 mg/
kg/day #5EED 1ELREGHE 14 BIRIET Lo

2. ENRSOEEEAFORBMAMSFHT(L

a) SHBEE: S5EDF v FIRDOWTHTe » 7= 20KHz
25 1KHz ¥ CoRER 13 5 AERNEN AR
BaTix, EEIBAMAATC L 10 dB Ll EDFE AR OEE
Fig.1 Body weight of rats treated with cefoxitin

intravenously or with kanamycin intramusc-
ularly for 28 days (KM-400 mg/kg : 21 days)
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21 28 days

EREVRLILL DR 1 (Fig.2)o ThHDOEHOD
v R X OHIEROF EMac, HERIEDLh
e oie (Table 1),

b) CFX 400 mg/kg/day #5-8f : EbHME 4 8%

Fig.2 Pinna reflex audiogram in rats receiving
distilled water (0.1 ml/100g) for 4 weeks i.m.
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Fig.3 Pinna reflex audiogram in rats receiving
cefoxitin at dose of 400 mg/kg/day for 4 weeks
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Table 1 Incidence of pinna reflex loss in frequency range from 20 KHz to 1 KHz and histopathologic
change of the cochlea and vestibulum in rats receiving distilled water (0.1 ml/100g) for 4 we-

eks i.m.

Damage of cochlea (frombasal end to apex)

Damage of vestibulum
(cristae and maculae)

Frequency range of
No. | pinna reflex loss
(20 KHz-1 KHz)

Range of

Range of
outer hair cell loss|inner hair cell loss| ganglion cell

. Loss of Loss of
Loss of spiral stria hI;‘i):chlfl ! vestibular
vascularis iganglion cell

(S N

J— | J— J— J—
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Table 2 Incidence of pinna reflex loss in frequency range from 20 KHz to 1 KHz and histopathologic
changes of the cochlea and vestibulum in rats receiving cefoxitin at dose of 400 mg/kg/day for

4 weeks i.v.

Damage of cochlea (from basal end to apex) I(D;I?sigz gfldv;s;izll";‘;?l
N Frﬁ?#:’;i%gi”ﬁes;’f Range of Range of Loss of spiral SI;:iSaS of Loss of v eI;(:islfu?af .
0 (30 KHz-1 KHz) outer hair cell lossinner hair cell loss| ganglion cell vascularis hair cell ganglion cell
. — - _ 1 -
2 — — — — — — i —
5| - - - - N R
4 Ja— — — J— — J— —
5 — —_ — — — — 1 —
6| - - - I S
7 _ _ - _ _ | -] -

|

8 — — —_— —_— — — ——
o - _ — - — - | -
o - - - - -1 =- 1 =

Fig.4 Pinna reflex audiogram in rats receiving
cefoxitin at dose of 800 mg/kg/day for 4 weeks
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T, BENRHOWE L X1 LBE 1S 782 » oo
F SR & HE LT, 10dB L EoREDBInARL
b Db e ot (Fig.3)o NEOEMFEIRFETIL,
EDOHED S v B L T & v ifRES, ARERS & AR
AT BMRO WAL MREMAROMED B b h
thotee ElZOMOBAIZ HERX AN Ich o7
(Table 2)

c) CFX 800 mg/kg/day #5-7% : 4 BEFHEL 10
Tz, 20KHz 55 1KHz ¥ TOREFERIRTEN
Ret#%ED B\ 10dB LU EOBRED LR X & Licd
DX 1S ik ot (Fig.d)o EBFEMTIL, WTFho
BONFICE T 7 v BT RHESOR A
DGR H 2 D BRSO HAILLEDHLNIE
o 1o X DBDOITALIC b IHEIX A D feh » fo(Table
3)0

Fig.5 Pinna reflex audiogram in rats receiving
kanamycin at dose of 200 mg/kg/day for 4 we-

eks i.m.
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1 TC g4 1 [EEE F s 5 1 EEEE € cCo®iEo 7
VBRI EEMROWEEN LA LR, D 4TUTC1E
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EMBEOMERIRLL, 7R bEERIALR
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(Table 4),
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Table 3 Incidence of pinna reflex loss in frequency range from 20 KHz to 1 KHz and histopathologic
changes of the cochlea and vestibulum in rats receiving cefoxitin at dose of 800 mg/kg/day for

4 weeks i.v.

Damage of cochlea (from basal end to apex) I();r?sigz ‘a’i dvf:;i?;il;gn

o [T IR Range of | Range of [Loss ofspiral] L% O | Loss of | L0 0T

(20 KHz-1 KHz) outer hair cell losslmner hair cell loss| ganglion cell vascularis hair cell ganglion cell
1 J— J— J— f— —_— — R
2 ——— —_— — — —_— — p—
3 _— J— —_— J— [— — p—
4 —_ —_— — J— a— p— p—
5 — _ — — — — —
6 — _ — — — — —
7 —_ o —_— p— — — —_—
8 — J— J— f— — — —_—
9 — J— J— —_— —_— —_— p—
10 — — — — — — —

Table 4 Incidence of pinna reflex loss in frequency range from 20 KHz to 1 KHz and histopathologic
changes of the cochlea and vestibulum in rats receiving kanamycin at dose of 200 mg/kg/day

for 4 weeks i.m.

Damage of cochlea (from basal end to apex) I()fr’ﬁiiz :fl dvgls;él:;lx;gn
No. F;ier?:: nrce};é;nlgégf Range of ) Range of Loss of spiral SI;?iS: of Loss of v eI;(:isgugr
(20 KHz-1 KHz) outer hair cell loss|inner hair cell loss| ganglion cell vascularis hair cell ganglion cell
1 — (BE) — — — 1 —
2 — (BE) — — — — —
3 — BE-1A — -— — — —
4 — BE — — — 1 —
5 - (BE) — — - L —
6 — BE — — — — —
7 — BE — — — 1 —
8 ~ (BE) — - — - —
9 — (BE) — — — — —
10 — BE — — — L —

BE : bilateral loss of outer hair cell at the basal

end of the cochlea

(BE) : unilateral loss

BE-1A : loss of outer hair cell extending from the basal end to anterior part of the Ist turn of the

cochlea
1 : very slight scattered loss of cell

2% 1KHz, 5 KHz 35 X O 20 KHz o#figflgicst LCH
NREEMLRL, Ficfho 1L RE T IET L
7eDdT, ThbD 2TIERBR» LR Shico B D8
EOENHCDOWTHSB E, 8ED 5% 2 P8k 3 EH
OBHc 20 KHz BRI L7 12dB 0B A K OBRE L
5 & 20KHz t 15 KHz 2[R /B L7 20dB DRfE L
LEIENRENR LT, i 1 LTI, 28/ 0 & 4 T
20KHz R/ L7 20dB DEEEHMEZ D, 3:8H
DOEEHHTIE, 20KHz 535 6 KHz W R SENKEEEN
sy bh 3KHz 1 18dB DI ERAYEZ L T\ &
(Fig.6)o %8y Tit, 1KHz CIRIEDET 3+ B HEmAH

Aol —F, WEABEMNZI, 8TEDT v o
2B 7 e BONAFEMROBERNED bhio 20
5% 2VLCiY, 1[EEE Fidh b 2 @EEEEKCE X SEH
B ERROHRNEE TWT, AR 1 EEE TR
b 1 EERETE D B VIR E TONE BB NELY
EfLToko 2021 (No.2,8) BENMRHARTH
BEREEC ST HEMNRHDOWEKD B\ % 12 dB DIRME
EREXRL T BO 5T, 1EETHAS 2[E
i E o7 e vEcAFEMRONAREL, &
D 5B 2 T FERE 1 Bl THRTICREB L THHEEMR
DEFEHIM LB LEI > TWvico 22D D 1751 1 B TH



VOL. 26 NO. 5

CHEMOTHERAPY

647

Fig.6 Pinna reflex audiogram in rats receiving
kanamycin at dose of 400 mg/kg/day for 4 we-

eks i.m.
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HERED DRI o Tco MERTE VTR, 4 EHEL
LrigmaoBRmEEN LIZLIEARAbR I RESR
DRFER A, ITEEN S X ORI EERIC (LA B
BaDBREE DBRIINE SN, 13 EAETRTOBHCED
bhich, BIEMEECI RO ERIL IR - &
(Table 5)¢

3. BELFOFRR

MBHEDO T » + OB, IARME LK & ARRET

ZLWEIZADR IS 57z (Table 6),

CFX @ 400 mg/kg/day ¥ i3 800 mg/kg/day % #
L LB OB, EMRMAE EROBWEMS D
BEENBRECAZORY, FMECEREOKRMEIM
DHEENDDZ EhibH o7 (Table7,8),

KM @ 200 mg/kg/day #fHELIT v + OFTI,
13 & A K DB THROR M A R ME E B D722 s R
RIFDARRAN ik, BREEIED B\ EFERED
ERBHORI FlelhbORMECHELCHE
Zix, BWCHIRREE RO B -z (Table
9o

KM 0 400 mg/kg/day ##HELIT v F OB TIE,
SEAZ R b B D ZBRIZE MR BIBE, B S X OV AT,
KM 200 mg/kg/day #5BECiEd % &, X EEN.
DILETH 120 ME S MRBEL M > BHEOHE
2, BEAEDBRARDRI, FRFHERCIE, =F
SV TIHE, WFHEYETHARCRE L EERED
bhilo ChbOBRSFTHEMRMEELEHE O E L
i3, ERg0 20 KHz 525 6 KHz % T B EIR TN
Gt FicLic No.8 Tit, (REVWITREXZEL TV
(Table 10),

R, JBBEXSUEHT, YRV A FDHBWIRS
YV VERNOBRE OMREEE I BB BRI R D
hicie T &ish ot

III. #* ®
1. FiAWER XS T v b ORiRkESE

Table 5 Incidence of pinna reflex loss in frequency range from 20 KHz to 1KHz and histopathologic
changes of the cochlea and vestibulum in rats receiving kanamycin at dose of 400 mg/kg/day

for 4 weeks i.m.

Damge of cochlea (from basal end to apex)

Damage of vestibulum
(cristae and maculae)

Frequency range of; - Loss of Loss of
No | pinna relox 1059 ey hai cellTossinner hair cel loss| ganghon. eell | Sunay, 1| Haie cell | restbular
1 — BE-2A — — 1 1 —

2 — BE-2P BE-2A — L L —
3 — BE-2A (BE) — L L —
4 — BE-1P — — 1 n —
5 — BE-2A (BE) — 1 L —
6 — BE-2A — — 1 1 —
7 — BE-2A — — € L —
8 20 K-6 K BE-2P BE-1P — € + —

BE : basal end of the cochlea

1A : anterior part of the Ist turn of the cochlea

1P : posterior part of the lst turn

2A : anterior part of the 2nd turn
2P : posterior part of the 2nd turn
1 : very slight scattered loss of cell
+ : slight scattered loss of cell
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Table 6 Histopathologic changes of the kidney and liver in rats receiving distilled water (0.1 ml/100
g) for 4 weeks i.m.

Changes of kidney

Changes of liver

Rat Tubular epithelium Glome- Interstitium Cast in Cell Degene-
Degene- Regene- Cell Cell pro- infilt- ration,
No. |Atrophy ratgion Necrosis ratgion rulus infilt- [liferation,| tubule | ration necrosis
‘ ration fibrosis

1 - - - - - - ) -

2 — — — — — — — ‘ — — —

s | — | P | - — — - + = —

4 — — — — — — - | - - —

5 — — — — — — — | — — —
(+) : circumscribed slight change
Table 7 Histopathologic changes of the kidney and liver in rats receiving cefoxitin at dose of 400 mg/

kg/day for 4 weeks i.v.

Changes of kidney Changes of liver
Rat Tubular epithelium Glome- Interstitium Castin| Cell Degene-
- i - atl
No. |Atrophy| ?:ﬁg:e' Necrosis E:tgice): € | rulus iff;lltl- (l:iefl(alrall);gn tubule ;-rallftiilcfn ;e::lro:s,is
ration fibrosis

1 J— — — -— o — — — —_— —_—
2 — co— Ju— p— —_— — —_— —_— — —
3 —_ — — p— — — — — — —
4 [ — — —_— — — p— — — —
5 | — | — | - | - - - S B S -
6 | - | - | — | - - - S ) -
A R e s — — - =@ -
8 | (B | B | — — — - - | - — ~
o | — | B | - - - - - - ~ —
10 — — — — — - — — - —

(+) : circumscribed slight change

Table 8 Histopathologic changes of the kidney
kg/day for 4 weeks i.v.

and liver in rats receiving cefoxitin at dose of 800 mg/

Changes of kidney Changes of liver
Rat Tubular epithelium Glome- Interstitium Castin| Cell Degene-
No. |Atrophy ?:tgig;le' Nc—:crosisl f;ﬁg:e' rulus 1ncfflltl licf:stl'lzxggcr'x, tubule ;r:tiilgn niitrlc?:i’s
| ration | fibrosis | | | o
1 — —— e —_ _— —_— —_ — — J—
2 | — - — - - - — — | —
3 —_— J— —_— —_— — —_— —_ —_— —_— p—
s | = — — | @ — - + | - - =
5 J— — —_— J— — —_— —_— f— — J—
6 J— J— —_ —_— —_— —_— _— — [— Ju—
7 — — — — — — — — — —
s | — - - ™ ~ - + | - - -
o | B | B | - | - - - - =] - -
10 (+) - - (+) - - (+) - + -

(+) : circumscribed slight change
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Table 9 Histopathologic changes of the kidney and liver in rats receiving kanamycin at dose of 200

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

Changes of kidney Changes of liver

Rat Tubular epithelium Glome- Interstitium Cast in Cell Degene-

- i - n

No. |Atrophy| ?:tgirg:e- Necrosis f:tgigge' rulus iff;llg- li(f:::*latpi;(r)l, tubule ;'221(; n:ai:'loosi’s

‘ ration fibrosis .

1 — — — + - + + =+ (+) —
2 | — — — — — + + — | & -
3 + — — + — + + + — —
4 — — — + — — — + — —
5 + + — + — + + + (+) —
6 — + + + — + + + — —
7 — — — + — + + + — —
8 — + — + — -+ + + — —
9 — — — + — + + — — —
0 | - | - — + — + — + + —

+ : non remarkable change + : slight change

(+) : circomscribed slight change

Table 10 Histopathologic changes of the kidney and liver in rats receiving kanamycin at dose of 400

mg/kg/day for 3 weeks i.m.

Changes of kidney Changes of liver
Rat Tubular epithelium Glome- Interstitium Castin| Cell Degene-
N Degene- | Regene- Cell Cell pro- infilt- ration,
o. |Atrophy ration Necrosis ration rulus infilt-  |liferation, | tubule | ration necrosis
‘ ration fibrosis
1 — |+ + | # - + + + — —
2 — + + + — + + + (+) -
3 — + + + - + + + (+) —
4 — + — + — — — —_ — —
5 — + + + — + + + (+) —
6 — + + + — + + + (+) —
7 — + + + — + + + (+) -
s | — + - i - 4 - - — -

— : non remarkable change
: circumscribed slight change

+ : slight change

thETHEbhiedy bi2X %D KM O 5ERT
13, BEHREER, BF07evBTIELEY PRET
LRI, 1EETHTCKDS LIELIXRDLH
B30, COWMD T v BT, HEERROWEEVAE
EARIYIREEBL Y, AFEMROEENILKT S
BETE, 1EEO TR B B ORI - TIK
THEANED DI T Bo Lichi o THER BT BH
W EOFREEORE X BT 558w, AMEEMED
HEDIEMNY ZHETAHZENEETHS LO5Ebh
60

LTy PREWTUL, SEEMROERR, HET
5 BEBIRC I A ENES O MK & B # B 7B

+- : moderate change

4 : severe change (+)

FRLTWEY, LTy beBF2ERTIE, SF
EMRE T O L TIIIET 5 BEEBCEN KON
KizAZLhT, SEEMREANEEMRNARCELEL
FBAR, X UDTHET 5 BEEROTENRKEHEL
LRI TDOX3RTF vy FTIE, ABFEABEON
KRG TIE, HETEAERKRCEMNRFONERES
LEianEnd 2, EDXSLBFRIb30TH
BEHEDONTIE, SEOWENLETHBo

CDXOIRERYERTHE, Ty b CHEOEELY
ETHHARIL, BARFOBRELEG TRFES IR E
W WE Ebibnb, ThbbAFEOMABRFIRE
BB,
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2. CFX oBE®R#HEMHIOWT

CFX o 400 mg/kg/day ¥ 7ot 800 mg/kg/day ###
RAZ 4BEEE LS v PREWTITRbh I RERK
PENRERBRTIX, BB L 20KHz 25 1KHz ¢
DWThORAERCEWTL, BARMHOEEREL
TeB I T D o oo

—%, KM ZBHRRNCEELE S » b D 5 b, 200
mg/kg/day % 4 BEEE LIBE X, BEAREOW
LRIEA LR oo L LsaH KM o 400 mg/kg/
day % 3 @M L5 LT v b Tix, 12dB U EOEAMK
Bk E A, 20KHz 3 %5\~ 20KHz & 15 KHz ©
ERERCAORAZ LB ot 1B T H B
7%, 20KHz i 5 6KHz K\ e 2 BENREDN & & 3
KHz ¥} % 18dB OIFfE LA ZE e Licd Dhid -
oo

HRRTHRITIR - NED xR 4 v ERTR D
WTOSFEMABENBRFE T, CFX © 400 mg/kg/day
BB\ iz 800 mg/kg/day H 5 L BI, HEY
BHOBELYRDL I FTRTWT v B0 1 EETHMEBLIT
L®, TRCOEEE SV TABEEMBRONBLITIALR
Tedvoteo FXMFYD 7 2 MRS, RESS IO
BIEMREENC b EEBRIIA DRI - 7o

KM o 200 mg/kg/day 5B\ T, 40
1EHE TS A\ 1 BERNES ETo 7 2 v BONE
EMIDOHEIN LR DI T o F 72 KM D 400
mg/kg/day H55 T3, SEEMROMEEIL X bIlk
KERL, —HMOBW T, FRFCHEEMBEONEY
B o Tk, BIRERITIE, HBMEOH 5 M 1 &
2, KM E#E5EHOL S OFcBd bhico

LA EDBRER, HBFNRBEOKE, Bl e T3
CFX of#i3, 400 mg/kg/day %%\ i1 800 mg/kg/
day @ 4 BEF G TIZLLBHB T L2 TEF, CFXix
BEBREMRIZEA LD s T EEXL B Z LN TES
ThHH5,

¥ oS EIOBEBFEMIRETIE, BRESWTHHFCRY
Th, BYRSLEABELCH O REEHELYRDD &
NTEeh oo

3. BRESBEOREM

R 5B, 80 mg/kg/day THWHRTWADT,
4 EOBHEBIC 1o 400 mg/kg/day & 800 mg/kg/
day o 4 BRI H i B BIRNESRROBENDE LD
LEBEHTHREMIEDLDTREVWEE LR,

Iv. # 1%

4mE, CFX oBsex T8 LM TS BHY
T, 7 v b&EHWT 400 mg/kg/day & 800 mg/kg/day
OHERET, 4BRIOHMIRNBEEEBREZIT 1o R

B DI, xBIEY L LT KM D200 mg/kg/day
% 4585 5\ ik 400 mg/kg/day % 3 BREIFFRNICE
5‘1/?&0

(1) CFX#&7:20KHz 5 1 KHz ¥ COEEK
BTl - L ABREANENRERBR TR, WThofs
BRBWTh, EARFEEEIRERREYE LR
PDX e otco FRANFORBEMFMBRETIE, 7
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Fig.7 Basal end of the cochlea in rat given cefo- Fig.8 Crista ampullaris of lateral semicircular ca-
xitin (CFX)at 400 mg/kg/day for 4 weeks i.v. nal in rat given CFX at 400 mg/kg/day for 4
The raws of outer hair cells(OHC)and one raw weeks i.v. There is no missing of hair cells
of inner hair cells(IHC)are present in the spi- (HC). x200

ral organ. x 400

Fig.9 Macula utriculi in rat given CFX at 400 mg/ Fig.10 Macula sacculi in rat given CFX at 400 mg/

kg/day for 4 weeks i. v. There is no missing kg/day for 4 weeks i.v. There is no missing
of hair cells(HC)and otoconic membrane (OM). of hair cells (HC)and otoconic membrane (OM).
% 200 % 200

o

Fig.11 Basal end of cochlea in rat given CFX at Fig.12 Lower part of the second turn of the co-

800 mg/kg/day for 4 weeks i. v. There is no chlea in rat given CFX at 800 mg/kg/day for
missing of hair cells in the spiral organ. The 4 weeks i.v.There is no missing of outer
spiral organ consists of two raws of outer (OHC)and inner hair cells (IHC) of the spiral
hair cells (OHC), one raw of inner hair cells organ. The spiral ganglion (star) does not
(IHC) and supporting cells. %400 show pathologic change. Normal structure of

the stria vascularis. x 100
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Fig.13 Crista ampullaris of lateral semicircular Fig.14 Macula utriculi in rat given CFX at 800
canal in rat given CFX 800 mg/kg/day for 4 mg/kg/day for 4 weeks i.v. There is no pa-
weeks i.v. There is no missing of hair cells thologic change in hair cells(HC)and otoconic

(HC). x200 membrane (OM). x 200

Fig.15 Macula sacculi in rat given CFX at 800 mg/ Fig.16 Basal end of the cochlea in rat given kana-
kg/day for 4 weeks i.v. There is no patholo- mycin (KM) at 200 mg/kg/day for 4 weeks i.
gic change in hair cells (HC) and otoconic m. Outer hair cells are missing(arrow)in the
membrane. x 100 spiral organ.On raw of inner hair cells(IHC)

is present. x 400

Fig.17 Lower part of the first turn of the cochlea

in rat given KM at 200 mg/kg/day for 4 we- Fig.18 Crista ampullaris of lateral semicircular
cks i.m. The missing of outer hair cells(ar- canal in rat given KM at 200 mg/kg/day for 4
row) are extend from the basal end. Inner weeks i. m. Thereis no missing of hair cells
hair cells(IHC)are present in the spiral organ. (HC). %200

x 200
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Fig.19 Macula utriculi in rat given KM at 200 Fig.20 Macula sacculi in rat given KM at 200 mg/
mg/kg/day for 4 weeks i. m. Scattered missing kg/day for 4 weeks i.m. Scattered missing of
of hair cells(HC)and occasional appearance of hair cells(HC). x 200
larger otoconia (OM). x 200

Fig.21 Basal end of the cochlea in rat given KM Fig.22 Upper part of the first turn of the same

at 400 mg/kg/day for 3 weeks i. m. Both outer cochlea as in Fig.21 The spiral organ lost

(arrow) and inner hair cells (star) are com- both outer(thick arrow)and inner hair cells

pletely lost in the spiral organ. The suppor- (thin arrow). There is no change in spiral

ting cells are present. x 400 ganglion. Normal structure of the stria vascul-
aris. x 100

Fig.23 Upper part of the second turn of the same

cochlea as in Fig.21 The spiral organ lost Fig.24 Apical turnof the same cochlea as in Fig.
only outer hair cells(arrow). Inner hair cells 21. The spiral organ is consisted of normal
(IHC) and supporting cells are present. X100 outer (OHC), inner hair cells (IHC) and sup-

porting cells. X100
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Fig.25 Crista ampullaris of the lateral semicircular Fig.26 Macula utriculi in rat given KM at 400 mg/
canal in rat given KM at 400 mg/kg/day for kg/day for 3 weeks i.m. Slight decrease in
3 weeks i.m. Slight decrease in number of population of hair cells (star). Partial disap-
hair cells(star). x 200 pearance of otoconic membrane. x 200

S N

Fig.27 There is no remarkable change in kidney. Fig.28 Extensive irregular regeneration of tubula
CFX 800 mg/kg/day for 4 weeks i.v. x100 epithelia of the proximal tubules. Proliferation

of connective tissue cells and slight infitra-
tion of round cells in interstitium of cortex.
Some of the tubules contain hyaline cast. No
remarkable change in glomerulus. KM 400
mg/kg/day for 3 weeks i. m. x100
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EFFECT OF CEFOXITIN ON AUDITORY ORGAN IN RATS

Masatovo AxiyosHl
Department of Pathology, Medical Research Institute, Tokyo Medical and Dental University

Tersuvo KajMura
Research Institute, Daiichi Seiyaku Co., Ltd.

Cefoxitin is a new antibiotic of the cephamycin group. In the present study, cefoxitin was given to
the Wistar rats at dose of 400 mg/kg/day and 800 mg/kg/day respectively for 4 weeks intravenously.
Kanamycin was administered to the animals at dose of 200 mg/kg/day for 4 weeks and at dose of 400
mg/kg/day for 3 weeks intramuscularly.

The effect of these antibiotics on the auditory sensation was measured by differential frequency pin-
na reflex test for every frequency of 20 KHz, 15 KHz, 12 KHz, 10 KHz, 8 KHz, 6 KHz, 3 KHz and 1KHz
before, during and after the administration of these antibiotics. On the other hand, histopathological
examination of the inner ears was performed on the serial celloidin sections.

The ototoxic effects were compared and evaluated functionally and histopathologically.

1) In the animals treated with cefoxitin at dose of 400 mg/kg/day and 800 mg/kg/day repectively,
neither the increase more than 10dB in the threshold of the pinna reflex nor the loss of the hair cells
of the spiral and vestibular organ of the inner ear was seen.

2) In the animals treated with kanamycin at dose of 200 mg/kg/day, the increase in the threshold
of the pinna reflex did not occur, but histopathologically the loss of the outer hair cells limited to the
basal end of the cochlea was found in all animals. In the animals treated with kanamycin at dose of
400 mg/kg/day, two of ten animals showed the increase in the threshold (12 and 18 dB) of the pinna
reflex in frequency of 20 KHz and another one indicated the pinna reflex loss in range from 20 KHz to
6 KHz. Histopathologically, the loss of the outer hair cells of the spiral organ was more extensive
than in the animals treated with kanamycin at dose of 200 mg/kg/day. In the three animals above men-
tioned, the inner hair cells were also absent in the first turn of the cochlea. In addition, there was
occasional loss of the hair cells in the hair cells in the vestibular organs.

3) In the animals treated with cefoxitin, there was almost no damage of the proximal tubules of
the kidney. In the animals treated with kanamycin at dose of 200 mg/kg/day, there was slight injury
in the kidney, but in the animals treated with kanamycin at dose of 400 mg/kg/day, the damage of the
kidney and its incidence became increasing. Injury of the liver was not seen in any of the animals
treated with these antibiotics.

4) These results indicate that cefoxitin does not have ototoxicity.



