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Effect of Kanamycin on Potassium Currents in Isolated Supporting Cells
from the Guinea-pig Cochlea

Kanae QKUMOTO

The auditory sensory organ of mammals, the organ of Corti, is located on the
basilar membrane, This organ consists of two types of sensory hair cells, outer and
inner hair cells (OHCs and IHCs), and a surrounding network of various supporting
cells, the largest part of which is made of Deiters' cells (DCs) and Hensen’s cells
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(HEs). The aim of the present study was to determine whether voltage-dependent

currents exist in the supporting cells which are associated with the hair cells, and
whether these currents are affected by kanamycin (KM}, an ototoxic drug to OHCs.
In the present experiment, two types of supporting cells, DCs and HEs, were freshly
isolated from the guinea-pig cochlea, and the current-voltage relations of these cells
It was found that
the whole cell currents of both DCs and HEs were voltage-dependent outward K

were examined by conventional whole cell recording techniques.

currents, because these currents were suppressed almost completely by the extracel-
lular Cs ions, and 80 % were suppressed by 10mM TEA. When 10* M KM was
added to the extracellular solution, the voltage-dependent outward K currents in the
DCs were increased more than those in a normal extracellular solution, but these
increased currents were not dependent on the Ca ions in the extracellular solution.
On the other hand, the currents in HEs were not changed by 107* M KM in
extracellular solution. From these results, it was suggested that KM has inhibitory
effects on the voltage-dependent Ca channel and that a mechanosensor channel in
OHC, accelated the voltage-dependent outward K currents in DCs. (Accepted on

October 28, 1997) Kawasaki Igakkaishi 23(3) : 155—164, 1997
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Fig. 1. 1-V curve of isolated DCs, obtained with pipette solution of
140 mM CsCl and normal extracellular solution. When KCI
solution was used in the pipette, outward current was generat-
ed by depolarizing voltage pulses (control) . When KCI was
replaced by CsCl in the patch pipette, Cs ions blocked outward

current.
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Fig. 2. I-V curve obtained from isolated DCs before and after
perfusion of the cell with 10mM TEA solution. Outward
current was blocked after perfusion of the cell with 10 mM
TEA solution.
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Fig. 3. -V curve of isolated HEs, obtained with pipette solution of
140 mM CsCl and normal extracellular solution. When KCI
solution was used in the pipette, outward current was generat-
ed by depolarizing voltage pulses (control) . When KCI was

replaced by CsCl in the patch pipette, Cs ions blocked outward

current.
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Fig. 4. [-V curve obtained from isolated HEs before and after
perfusion of the cell with 10 mM TEA solution. Outward
current was blocked after perfusion of the cell with 10 mM
TEA solution.
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Fig. 5. I-V curve obtained from isolated DCs before and after
perfusion of the cell with 107 M KM solution. Outward
current was increased remarkably by depolarization more
positive than 40 to 50 mV after perfusion of the cell with 104

M KM solution.
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Fig. 6. I-V curve obtained from isolated DCs before and after

perfusion of the cell with 10-* M KM solution (Ca-free solu-
tion) . Outward current increased remarkably after perfusion
of the cell with Ca-free solution to which 10~* M KM had been
added.

TS & K |BIROK 75 %osiliflans:. h
12, HEs OF¥EMasig okl s i BRE
St & K BROKE DS, TEA BZUEKE
MTHd I erxmd.

(F23% FE3= 1997)

3. KMo KERIEIZT
2

HEAE 10+ M KM ##
51, DCs, HEs oEfrfiizl
HAEEKERICHT 2 KM O
L 7>, Figure5 2l
DCs D EIKFEN T E KE
O KM Iz X 58{bERL.

HEmAR TR S
DCs OBk FHSm % KE
Fikd— 20mV fAcE S h,
0mV T1.13nA, 10 mV T
1.71nA, 30 mV T 2.86 nA,
60mV T 4.13nA, 90mV T
4.23nADEEFL . —A,
10*M KM %2 & ieffifasiag
@ DCs DEAHKFEMESA A & K
B —20 mV LI TR
wma A, 0mV T1.36nA, 10
mV T1.99nA, 30 mV T
3.36nA, 60 mV T5.93nA,
MmV TI.00nADEERL,
i 60 mV DL ETEBA R4
[ KEBROEMERLIzZ(n=
6).

OHC Tz KM EfikEN
CaFvy>ANL%Eblock 5D
HEND L. KERTIE, HHE
st EEh D Ca A4 4 > O
AT B 2z, HIRESED:
5Caf A relERLRET
T, KM o8B kFEsmE K
Bl 282 L7z,
% OFR, FEMRSNE THRE
a5 DCs OEMAFIEN A &
K &R —20 mV 20 ChEES
, 0mV T0.46 nA, 10 mV

7 0.87nA, 30mV T1.76 nA, 60 mV T
2.84nA, 90mV T 3.15nA OESBSTD
L, CaA A&k UEREMRARTT
1074 M KM %2£5 L 1-RoB i kEESRE K



UK WES R O ERATEEE

EFiE, 0mV T0.60nA, 10mV T1.15n4,
30mV T2.40nA, 60mV T4.75nA, 90mV
T7.15nA DEEZYD (n=4), BAEGFEES
M & K B dEAN 2 EnER L (Fig. 6).
ORI, KM T X - TINT 2 BA{kEE
g KEFRB Caf A rick» THBEAIRE

Membrane
current{nA}

9 =

—=&— control
—-0—=-KM

outward _
current

Membrane
. potential(mv)

-100 -50 0 g
=3

s 50 100
5
«<—— hyperpolarization I‘-’ depolarization —
.l,
Fig. 7. I-V curve obtained from isolated HEs before and after

perfusion of the cell with 10* M KM solution. QOutward
current did not increase at all after perfusion of the cell with
107* M KM solution.
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Fig. 8. I-V curve obtained from isolated HEs before and after
perfusion of the cell with 10-* M KM solution (Ca-free solu-
tion) . Qutward current did not increase at all after perfusion
of the cell with Ca-free solution to which 10~* M KM had been
added.
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L7z DCs o4 A & EBHE, Ca A A4 OF AL
ml S, BAKEMEREERA K B adnit
EEIMLTwaARERSH 5. UL, HiEs
D CaA4%free . LIREET KM 2##5 1
b, PRVBUKFEOSAE KERIEE
ML TBE Y, wihiz® X ERKFEERE
BRI KERSBESNTWS I LEHELTH
5r-EZHNE. HEs 12 DCs Bz h | #Hla4
D CaA A richb e ¥ KM BE5THFE 2EHR
ZIEIOtERE b HIFIEM RS 3, KM ORE%

X

ZhnweEILGND,

FEEBOERLS, DCs KM ick-THEK
Ty ANOHOREREIEE LT EN:.
3izbb, KM i DCs OF S EROM LS|
ERCITAREM AR L .

ZOFESMRBREOEAE, OHCOKM iz &£
ZEF N L, DCs HIEAIHEEE 2 SiE T 2 7]
REMEETETZ2LDEELS.

4 & L)

1. 2AFBEHHFEROK F% a2 E, Ny
F 27 7 > 7 (conventional whole cell mode)
ZRWTRETL 7.

2. DCs, HEs #tiz BAIFKFHEEE R K
BEREAL . DCsizix, CaA A iclkeE
THEROTFEN R SN,

3. HEs ® K # ¥ > F A2 FHh 2 EBHH KM i
L FIGETRE R P70, DCs DK F
RNV EKM gL DEBECEOL, ZhiZCa
A A vicEahinwI LB RENhT:,

UEDZ EH6, KM i3 DCs izt L THSE
BREOMAE5[EEITILL>T, OHCO
KM i & 3 EE o LRERREEZRIET 27
BEEE ML,

e [

BEEABIHID, TESE IRMEBDLYELE
NIGERAFERERERSEEE, ITHBEHIE I (R
et LET. 7, EBIZOWLTHE, BHLERN
I IGERENL RS, AEEBEAAECES BILBL BT
o

i, FWXOEEO—IIE, B97EEXREERERE
£8% (ER, 1996) B X U5 6 BIHAHE¥484 (B
W, 1996) ICBWTHERELE.
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