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Effects of Chloride Removal on the Endocochlear DC Potential in
Guinea Pigs '

Tsuyoshi Yoshihiro, Yukihiro Sato*, Yasuhiko Higashikawa,
Moto Matsumura and Yozo Orita*

The effects of chloride removal on the endocochlear DC potential (EP) and
cochlear microphonics (CM) were investigated by perfusion through the perilymphatic
space in guinea pigs. NaCl in artificial perilymph was replaced by Na-methanesul-
fonate.

When the perilymphatic space was perfused with Cl~ free solution, the EP level
decreased from 75.0+3.56 mV to 55.0+5.63 mV and the CM amplitude decreased
with a similar time course to the change in EP. After the EP and CM reached final
steady levels, immediate washing out with control solution did not produce restora-
tion from the fall of EP and CM for at least 30 min. Therefore, the effect of Cl~
free solution on the EP and CM was not reversible within the period examined.

The production of EP has been shown to involve the Na*-K* pump located at the
basolateral membrane of the marginal cells in the stria vascularis. Perfusion with
Cl- free solution may bring about inhibition of the Na-K-2Cl cotransport located on
the same side of the marginal cells as the Na*-K* pump. As a result of this
inhibition, a decline in the Na* level in the marginal cells causes inactivation of their
Na*-K* pump and the resulting fall in EP and CM. (Accepted on February 14, 1994)
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Fig. 1. Changes in EP during perfusion with CI- free solution. EP started to fall

after a latent period of 4 min and attained +60mV in 30 min.

Time 0

indicates the beginning of the fall of EP, not the start of perfusion of the test

solution.
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Fig. 2. Changes in EP and CM during perfusion with Cl~ free solution. EP started
to fall after a latent period of 7 min and attained +51 mV in 30 min. The CM
amplitude decreased with a similar time course to the change in EP and
attained a minimum value of 78% of the control. Time 0 indicates the
beginning of the fall of EP.
]CONTROL | I Cl™ free l l - CONTROL ‘
EP[mMV]
80
60+
40
20
(0] t t | ! ; }
0] 10 20 30 40 50
Time [Min]

Fig. 3. Changes in EP during perfusion with Cl- free solution and following washing
out with control solution. EP started to fall after a latent period of 3 min and
attained +48mV in 30 min. The fall of EP was not restored by simple

washing out with the control solution. Time 0 indicates the beginning of the
fall of EP.
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Table 1. Time course of the changes in EP during perfusion with Cl~ free solution.
Records of experiments No 1, 2, and 7 are shown in Figs. 1, 2, and 3,
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Initial EP TEhlg t]ime when| EP after | EP after | Final EP AEP
No. deglgiig to 10 min 20min
(mV) (min) (mV) (mV) (mV) (mV)
1 75 4 65 61 60 -15
2 75 7 58 51 51 —24
3 80 4 62 60 60 —20
4 76 3 54 50 50 —26
5 70 5 58 55 54 —16
6 78 9 68 62 62 —16
7 71 3 52 48 48 —23
Mean=+SD| 75.0+3.56 59.6+5.77 | 55.345.77 | 55.0£5.63 |—20.0+4.43
p<0.0001
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Fig. 4. Model for transport of Na, K, and CI.

PL : perilymph
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