











DISCUSSION

In this study, we investigated the cellular effects of
a cumulative bufadienolide glycoside, tyledoside F
and a known cardenolide cardiac glycoside, ouabain,
that inhibits the Na-K pump. Both tyledoside F and
ouabain * * Mit the Na-K pur , but for the same
concentration the decrease in pump current is much
smaller, probably because the affinity of the Na-K-
ATPase differs for ouabain and tyledoside F. The
basic ring structures of the 2 glycosides are also dif-
ferent and, if the structure of the glycoside deter-
mines its specific function or cellular effects, this
may explain why different effects on the Na-K pump
were detected. In a few other experiments under the
same experimental procedures as in this study, (un-
published data) we have used proscillaridine®, which
1s also a bufadienolide and concluded that the differ-
ences found can be ascribed to the fact that tyledo-
side F and proscillaridine are bufadienolides and
ouabain a cardenolide. With our experiments on iso-
lated myocytes we determined the cardiac effects
and excluded the neurotoxic and cumulative effects
found in sheep (Anderson et al., 1983; Kellerman et
al., 1988).

In 1 experiment on rat myocytes, using the whole-
cell clamp technique (unpublished data%, it is con-
firmed that the sensitivity of cardiac Na-K-ATPase
for cardiac glycosides also differs in different animal
species, as proposed by Godfraind (1984).

Cinnarizine, a Ca** antagonist, devoid of slow
channel affinity, can prevent intracellular Ca** over-
load in myocytes induced by ouabain, but - tyledo-
side F-induced Ca®" overload it does not ow any
protective effects. With 2 experiments, under the
same experimental conditions for production of Ca**
overload (unpublished data), we have demonstrated
that blockade of the L-type calcium channel with 100
uM Cd** and blockade of the T-type calcium channel
with 100 pM Ni** have no protective effe against
Ca®* overload, as induced with tyledoside F. This
lead us to the assumption that the increase in flow of
Ca’™ jons through ion channels after application of
tyledoside F does not flow through the L- or T-type
calcium channels but rather through some other
routes to produce the Ca** overload. The C"a** ions
in the cytosol, after application of tyledo le F or
ouabain, may probably come from differen. intracel-
lular sites to increase the intracellular free Ca** con-
centration with a subsequent Ca** overload and
resultant cell death. Structural changes in the sarco-
lemma as a cause of tyledoside F application may
cause the sarcolemma to be devoid of Ca** deposits
and this subsequently lead to an increase in cytosolic
Ca®* (Borgers, Thoné & Verdonck, 1985).

In conclusion, although both ouabain and tyledo-
side F suppress the Na-K pump, it seems that there
are differences in their mode of production of the
Ca®* overload. Further research on the mechanism
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of production of Ca’* overlc | may therefore lead to
a different therapeutic approach in the treatment of
krimpsi. e in sheep. This study provides new infor-
mation regarding the effects of cumulative bufadie-
nolides on isolated cardiac myocytes. The cardiac
cellular effects resemble the acute phase of krimp-
siekte in sheep where ECG changes are evident
(Anderson et al., 1983). This report also illustrates
the new possibilities of the whole-cell clamp tech-
nique to study the activity of the Na-K-ATPase, and
therefore the Na-K pump, and to use shape changes
of cardiac myocytes to study toxic effects and patho-
logical stimuli on the cardiac system.
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