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Category iii. (or ii) 

"Radiation evoked action potentials from single plant cells (Nitella) and 
the influence of radiation on cyclosis.t" C. T. Gaffey andG. P. Welch, 
Donner Laboratory, Lawrence Radiation Laboratory, University of California, 
Berkeley, California 911.720. 

Action potentials from single algal cells (Nitella gracilis) can 
be generated by electrical, mechanical, chemical, and thermal stimuli. 
Radiation with 60-MeV a-particles, restricted to about 20% of the length 
of mature algal cells, evoked repeated action potentials per cell. The 
duration of radiation pulses varied from 0.1 to 11.0 see; the dose rates 
employed ranged from 0.05 to 2.0 x icP rads/sec. A pulse of radiation was 
presented to a cell about once every two minutes. The electric threshold 
for excitation was determined one minute before and one minute after each 
radiation pulse. It was found that the dose of radiation required to 
trigger excitation depended upon the dose rate and the accumulated radiation 
previously absorbed by each cell. The radiation threshold foi excitation 
steadily increased as a function of the accumulated dose, whereas the 
electric threshold remained relatively unchanged until large doses of 
radiation were absorbed. Action potentials, attenuated in amplitude, 
could be evoked by radiation and electric current even after the absorption 
of 26 million rad.s of 60-MeV a-particles. Approximately 28 million rads of 
this fractioned radiation suppressed excitation irreversibly. Thus, if a 
500 krad pulse of radiation evoked excitation, this dose was only about 2% 
of the dose to inhibit bioelectric activity. 

Protoplasmic streaming of Nitella cells was viewed by closed-circuit 
T.V. before, during, and after radiation. Cessation of cyclosis was found 
to be a function of the absorbed dose of radiation administered, to cells. 
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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 




