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trodes filled with 2M KCl the corre- 
sponding potentials were 16.8 + 1.0 and 
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The experiments discussed by Rotten- 
berg (5) and presumed to provide evi- 
dence for a metabolically induced mem- 
brane potential, are most readily inter- 
pretable on the basis of a nonelec- 
trogenic H+ pump (6). In this model the 
H+ exchanges for a cation for which the 
mitochondrial membrane is sufficiently 
permeable (for example, K+ in the pres- 
ence of valinomycin or a lipophilic cat- 
ion). Alternatively, the H+ could be ac- 
companied by an anion (for example, a 
lipophilic anion). The results of Wik- 
strim and Saari (7) are consistent with 
the presence of a significant metabolic- 
ally induced membrane potential if the 
assumptions of the study are correct (for 
example, the assumption that the Nernst 
equation can be used to calculate a mem- 
brane potential at all K+ concentrations). 
However, these results do not corre- 
spond to a definite proof. The inter- 
pretation of Wikstrom and Saari (7), that 
the spectral shifts in ferric cytochromes 
aa3 are due to proton binding to this com- 
plex may well be in harmony with a mod- 
el involving proton shifts alone without 
involving a membrane potential. Similar- 
ly, we have no quarrel with the concept 
that a diffusion potential induces spectral 
and fluorescence changes in aurovertin 
and ferric cytochromes aa3, respectively, 
or a conformational change in F1 (adeno- 
sine triphosphatase). We have consid- 
erable corroborative evidence for an ab- 
sence of a significant metabolically in- 
duced membrane potential. Using four 
electrofluorimetric dyes we have ob- 
tained evidence that in rat liver mito- 
chondria, the magnitude of the metabol- 
ically induced membrane potential 
change is within the range of 0 to -60 mv 
(4). 

We have also conducted a variety of 
experiments on the decay of the K+ dif- 
fusion potential using the same elec- 
trofluorimetric dyes (4). The potential, as 
detected by the fluorescence, decays 
with time but only in the presence of cer- 
tain cations (for example, Mg2+ or, alter- 
natively, a high concentration of Na+ or 
choline). In the absence of these ions the 
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I EEIE 11E , 

5sec 
Fig. 1. Except for the use of the electrodes 
filled with NaCI, this experiment is approxi- 
mately equivalent to that previously reported 
(2). The arrows indicate in chronological se- 
quence, impalement, addition of valinomycin, 
and removal of the electrode. Valinomycin 
was added to the agar overlay about 0.1 mm in 
thickness to a final concentration of 10-7M. 
The medium was maintained at approximately 
18? to 25?C. The medium contained 0.30 os- 
molal sucrose, 1 mM tris(hydroxymethyl)- 
aminomethane, 1 mM KC1 at pH 7.4. 

steady state fluorescence as a reflection 
of membrane potential after 30 minutes. 

The stability of the K+ diffusion poten- 
tial in the presence of valinomycin re- 
sults from the fact that the K+ must leave 
with an accompanying anion (or in ex- 
change for another cation). A rapid 
decay from mitochondria would be ex- 
pected only from considerations based 
on the chemi-osmotic hypothesis. We re- 
gard the lack of a rapid decay as further 
evidence that the high internal K+ con- 
centration of mitochondria is not the re- 
sult of a metabolically induced mem- 
brane potential postulated by others. 

BRUCE L. MALOFF 
State University of New York, 
Upstate Medical Center, 
Syracuse 13210 
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highlights of the meeting program for 
persons with visual impairments; emer- 
gency repair service for wheelchairs; 
round-the-clock telephone service re- 
sponding to emergency needs; and tour 
and sightseeing information for handi- 
capped persons. Individuals needing 
modified hotel accommodations (for ex- 
ample, bathroom door which can accom- 
modate wheelchair, room near elevator, 
and so forth), interpreting services, or 
other assistance, are strongly urged to 
so inform the AAAS Meetings Office 
(telephone 202/467-4487; TTY users may 
call 202/467-4497). 

The AAAS Office of Opportunities in 
Science encourages Annual Meeting reg- 
istrants to attend the three symposia on 
16 and 17 February on science education 
for the handicapped. 
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Directory of 
Science Communication 
Courses Available 

A Directory of Science Communica- 
tion Courses and Programs, describing 
34 degree programs and 105 courses in 58 
colleges and universities, is now avail- 
able. Sharon M. Friedman, assistant pro- 
fessor of journalism at Lehigh Universi- 
ty, Rae Goodell, assistant professor of 
science writing at Massachusetts Insti- 
tute of Technology, and Lawrence Ver- 
bit, professor of chemistry at the State 
University of new York at Binghamton, 
compiled the book. The directory "will 
make a substantial contribution" to 
AAAS public understanding of science 
activities, especially the Mass Media In- 
tern Program, said J. Thomas Ratchford, 
head of the AAAS Programs Center, in 
endorsing the directory project. 

Copies are available at $4.95. Checks 
should be made payable to "Science 
Communication Directory" and sent 
to Science Communication Directory. 
Department of Chemistry, State Uni- 
versity of New York, Binghamton 13901. 
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