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Abstract

Under hypoosmotic condition, most
mammalian cell types undergo regulatory
volume decrease (RVD) and restore their
original volume. In the current study, we
characterize the K' transport in K562
leukemia cells under hypoosmolarity. The
hypoosmotically-induced K" efflux was
inhibited by ouabain and bumetanide,
suggesting the involvement of Na'/K™ pump
and Na'/K'/CI" cotransport. Anion channel
blocker NPPB significantly inhibited the
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hypoosmotically-induced K* efflux,
suggesting the K' efflux may also via a
specific anion channel. Moreover, this
hypoosmotically-induced K’ efflux was
blocked by genistein, suggesting intracellular
tyrosine protein kinase may regulate this
hypoosmotically-induced K* efflux. Since the
hypoosmotically -induced K* efflux was not
blocked by EDTA, the involvement with
Gardos channel may be unlikely.
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Under hypoosmotic condition, most
mammalian cells first swell and then recover
restore their original volume. This process
has been termed RVD (regulatory volume
decrease). The mechanisms of RVD are not
clear, however, several pathways have been
proposed to be involved with. Among them,
K transport was suggested to play a role on
regulating RVD. In various cell types, K" and
CI' channels, CI' dependent K* transporter,
Gardos channel, Na'/K* pump are suggested
to be involved with the RVD regulatory
mechanisms. In the current study, we try to
characterize the RVD regulatory K transport
in K562 leukemia cells.
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Under hypoosmotic condition, K562
cells increased their potassium efflux
comparing to cells under isoosmotic
condition. This hypoosmotically-induced K



efflux is significantly inhibited by ouabain
and bumetanide, suggesting the involvement
with Na’ pump and Na'/K'/CI
cotransporter. However, treating K562 cells
with quinine did not result in significant
inhibition of this hypoosmotically-induced
K" efflux. Furthermore, treating cells with
EDTA did not significantly affect the
hypoosmotically-induced K* efflux. Thus,
the involvement of Gardos channel with the
hypoosmotically-induced K* efflux may be
unlikely.

To further characterize this
hypoosmotically-induced K™ efflux, K562
cells were treated under Cl free conditions.
Incubating with Cl' free condition did not
significantly alter this hypoosmotically
-induced K" efflux. These results suggest that
the hypoosmotically-induced K~ efflux may
not mediate by Cl-dependent pathway. In
some cell types, the hypoosmotically-induced
K™ efflux was suggested to be mediated by
CI'-dependent pathway. The lack of this
Cl'-dependent pathway in K562 cells may
worth to investigate further.

Since the hypoosmotically-induced K'
efflux has been suggested to be possibly via a
specific Cl° channel, thus, we have
characterized this K* efflux by using NPPB
and genistein. Treating K562 cells with
NPPB or genistein significantly inhibited the
hypoosmotically-induced K* efflux in K562
cells.  These  results suggest the
hypoosmotically-induced K* efflux in K562
cells may via a specific ClI° channel and
tyrosine protein kinase may anticipate with
the regulatory  processes of  this
hypoosmaotically-induced K* efflux.

In conclusion, we have showed that
K562 cells are capable of increasing K’
efflux under hypoosmotic condition. This
hypoosmotically-induced K= efflux is via
Na'/K'/Cl cotransport or/and a specific CI
channel but not Cl dependent pathway or
Gardos channel.
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