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Table 1. Effect of ABA concentrations on the respiratory
O, consumption by meristematic protoplasts

O, consumption

Treatment (f mol O,-protoplast™'+h™")
Control 524+ 15

ABA 1078 M 4834 20

ABA 10" M 464+ 34

ABA 107° M 414+ 37

ABA 107° M 4031 38
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Fig. 1. Effect of CaCl, on the respiratory consumption
ol oxygen by meristematic protoplasts in the presencc
(@) and in the absence (O) of 107° M ABA. Error
bars== SE.
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Fig. 2. Effect of EGTA on the respiration of meristematic
protoplasts. All sample solution cxcept control contain
107° M ABA and 10 * M CaCl.. Error bars= % SE.
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Fig. 3. Effect of caleium channel blocker on respiration
of meristematic protoplasts. Al sample solution except
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bars==+ SE.
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Fig. 5. Effcct of trifluoroperazine on respiration of meris-
lematic protoplasts. All sample solution except control ¢o-
ntain 10 ° M ABA and 10 * M CaCl.. Error bars= = SE.
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Inhibitory Effects of ABA and Ca*" on Dark Respiration in Protoplasts
isolated from the Basal Intercalary Meristematic Tissues of Oat Leaves

Youn, Hye Won, Chang-Duck Jin' and Young-Nam Hong®
Department of Biology, Seoul National University, Seoul 151-742, Korea; and
'"Department of Biology, Kangweon National University, Chuncheon 200-701, Korea

ABSTRACT

The present study was made of the effects of abscisic acid(ABA) and calcium ions on
dark respiration in protoplasts isolated from the basal intercalary meristematic tissues of oat
(Avena sativa L.) seedlings. The influences of calcium channel blockers diltiazem(DTZ), verapa-
mil(VPM), and LaCl, and the calmodulin antagonist trifluoperazine(TFP) on protoplast respira-
tion activities were also investigated in order to evaluate the possible involvement of calcium
channels and calmodulin during the dark respiration. The ABA only caused an 21% inhibition
of protoplast respiration at 10~° M, but the extent of inhibition was very low by calcium
treatments in the absence of ABA. In the presence of 10°®* M ABA, however, this inhibition
of respiration increased by the increment of calcium ions concentrations. Treatments of DTZ
and VPM were all found to restore the calcium-dependent inhibition of protoplast respiration
by ABA and it was the same in the LaCl, treatment except at 10~* M. At concentration
from 10 * M to 10~* M, TFP also restored an inhibition of respiration. These results support
the possibility that ABA increases plasmalemma permeability to calcium ions which might
then bind to calmodulin to regulate oat protoplast dark respiration.

Keywords : ABA, dark respiration, diltiazem, verapamil, trifluoperazine
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