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Fig. 1. Administration of DKB, 100 mg/kg, for 30
days. Phasecontrast microscopy shows no

changes of the organ of Corti.

Fig. 2. Administration of DKB, 100 mg/kg, for 30
days. The scanning electron microscopic
picture of the surface of the outer hair cells

shows normal arrangement of the hairs.
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Fig. 3. DKB, 100 mg/kg for 30days. The photo- Fig. 6. DKB, 200 mg/kg, for 20days. The hairs
micrograph of the lower part of the first of the sensory cells have lost their rigidity
row of the outer hair cells of the basal coil and are bent.
reveals normal sensory cells (H), nerve
fibers (N) and their endings (E). D : Dei-
ters’ cells. The line represents 1 micron(The
same scale is used in the succeeding figures).

Fig. 7. DKB, 300mg/kg, for 30days. Most of
the nerve fibers between the Deiters’ cells
at the lower part of the basal coil of the

Fig. 4. DKB, 200mg/kg, for 30days. Degenera- Corti’s organ have disappeared.

tion of the mitochondria in the inferior part
of the cuticle layer of the outer hair cells [
and the appearance of lysosome are seen.

Fig. 8. Showing the presence of nerve fibers (N)
between the Deiters’ cells in a normal
organ of Corti.

Fig. 5. DKB, 300mg/kg, for 20days. The tips of
the hairs of the inner hair cells of the middle
coil show drumstick-like swelling.
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EEEICHEIC A bh, EfEERC QR TRET
Bt

TIE M OZR T RhE DB, 74V
— ADWE, REEO rigidity ORAFIFRETR T H
otz (Fig. 4, 6), BBORRE LTX A 2D SFEHRIC
Z0 RO B LhS Z &b o (Fig. 5),

DWW CTREMAL GO RERZECEI Y HET S
(Fig. 7~12), Z DB, #ERHER X O MIE T
& LT B HERRITEBE LTV A2 ERXEWR, B
HOREDOMETIIZ DM ER S5 A L Tl
Fig. 9. DKB, 300mg/kg, for 30days. Phase-con-
trast microscopy shows marked degeneration
of the organ of Corti.

Fig. 10. DKB, 300 mg/kg, for 30days. The outer
hair cells heve disappeared and have been

replaced by supporting cells (D).

Fig. 11. DKB, 300 mg/kg, for 30 days.
disappearance of outer hair cells.

porting cells ; D : Deiters’ cells.

Complete
P : sup-

i

(Fig. 7)o FEIHIBEAYE Lic B3I AR 0T FfiaT
B5HXAF AR X oTHiFTE S h, Y vk
F ) VADESIIEE T (Fig. 9, 10, 11), X
A 7 AP BEE LR RIIa R 238 b 2 h T
BEb A bR (Fig. 12),

HEMEANE Lica T ) VRBRIIZEHO ¥ ¥R X
RTWBBELH DM, %k Lick 1 7 1 Afll
ZxoT#E»dbh5 (Fig. 9, 10),

WEEMRXZOEDER (Fig. 5), 5\ 3
D RAE DAEPEE AR Lichs, MEBITSEOER S
HETizEEDd b0t (Fig. 13),

LILED X 5127 & VERTHEE DR AR LI IT b #)
B3, WY VoSG WRIC K & e El D B b O
MBED M S, T Vi, HTx v J-x VRS
DEACTTR A EHZ bnishote (Fig. 14, 15),

RiEEEHE TR EIE R E AR DR & 2358 &
T, DWW CHIFEERE, ERPRERE L B L T h o7 (Fig. 16,

Fig. 12.

DKB, 300 mg/kg, for 30days. Remnants
of the degenerated outer hair cells (shown
by arrow) appear as if engulfed by the
Deiters’ cells (D).

Fig. 13. DKB, 300 mg/kg, for 30days. The mitoc-
hondria of the inner hair cells (shown by
arrow) show degeneration but no change
in the nerve fibers and nerve endings is

obseved.
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17) o B R ERE FRIp OIS L v L E & Fig. 17. DKB, 300mg/kg, for 30days. Photo-
N5, ERIUEE, IMB¥ER <13 Striola O AEE A micrograph of the macula utriculi, showing

) swelling of the sensory cells into the endo-
THD lymphatic duct and degeneration of :the

BREMIEE LR DT 4 v v — a0k, KRB 0%E mitochondria.
¥, BEEOAWEMA L LE D (Fig.18,19), ZEfa¥ '

B, EROMEIE, MIREONY voE Dk, Du
TR LIcAIROKRMAEA Y v ER SR, H%
3% (Fig. 20), ZoH%k LcMlanfFE LTw ety
Fig. 14. DKB, 300 mg/kg, for 30days. No dege-
neration of the stria vascularis of the basal
coil is seen.
Fig. 18. DKB, 200 mg/kg, for 30 days. The cristae
ampullares showing type 1 sensory cells
(H), degeneration and fusion of the hairs,
and numerous vacuoles in the cells.
Fig. 15. DKB, 300 mg/kg, for 30days. The spiral
sulcus and prominence are shown, which
appear normal.
Fig. 19. DKB, 300 mg/kg, for 30 days. The cristae

Fig. 16. DKB, 300mg/kg, for 30days. Light
microscopy of the crista ampullares of the
semicircular canal shows vacuolization of
the sensory cells and degeneration of the

nerve endings.

ampullares of the semicircular canal sho-
wing degeneration of mitochondria in the
type 1 sensory cells (shown by arrow),

and separation of the nerve chalice (N)
from the sensory hair cells.
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Fig. 20. DKB, 300mg/kg, for 30days. The apex
of the cristae ampullares. Degeneration of
the mitochondria (M) in the sensory cells
(H) with detachment and degeneration of
the nerve chalice from around the cells,
and protrusion of the sensory cells into the
endolymphatic duct (shown by arrow) are
seen.
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72h DDFRA IR WEHETH B TEDRA & R TR
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ERWHKTH S, DKB DY, Z OfjH I FEL
BIIFETe L U REEHED 7 2 vE DR LR D
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THE TOXIC EFFECT OF DKB (3,4-DIDEOXYKANAMYCIN B)
' ON THE INNER EAR

Yosniaki Nakai, Kaoru Yamamoro, Tsuromu Iwamoto,
Minoru KanNeko and Ryuichr Kuca
Department ot Otolaryngology, Osaka City University Medical School

The toxic action of DKB on mice was studied with special regard to the ototoxic action. DKB was
found to be more toxic than vistamycin, same toxic as kanamycin, kanendomycin, but less toxic than
gentamicin with regard to toxicity/g/body weight.

Toxic reactions were observed in the cochlear and vestibular sensory epithelia with more severe
reactions in the cochlear than the vestibular system.

Degeneration appeared first in the outer hair cells in the basal turn of the cochlea starting with the
increasing of lysosomes, degeneration of mitochondria in the subcuticle area and resulting in the com-
plete loss of hair cells, but stria vascularis and spiral ligament showed little change.

Severe changes were observed in the sensory epithelium of the cristae ampullares and utricular
maculae. Early changes with hair swelling and fusion, degeneration of mitochondria and ballooning
of the cell surface were observed leading to complete degeneration first of the type I and later of the
type II hair cells.



