common laboratory animal may have
a very similar though less pronounced
stimulus intensity control system to
“that previously observed in humans
and that relation of the control system
to behavior may also parallel that
found in people. The ability of these
neurophysiological data to predict in-
dividual differences in animal “person-
ality” was rather striking. This opens
the possibility that common laboratory
animals may be used for extensive ex-
perimental study of these phenomena.
R. A. HALL
Santa Clara County Mental Health
Services and Institute for Medical
Research, San Jose, California 95128
M. RarrAPORT, H. K. HOPKINS
R. GRIFFIN, J. SILVERMAN
Agnews State Hospital,
San Jose, California 95114

Criteria of Brain Death

I suggest that it is important, in re-
gard to the experiments of Hossmann
and Sato (Z), to elucidate the reasons
for the recovery of brain function after
presumably prolonged anoxia under
their experimental conditions, since this
is contrary to the experience of other
investigations on the effects of cerebral
anoxia, beginning with the classic ex-
periments of Sugar and Gerard (2).
Furthermore, the conclusion that this
“raises serious questions about the re-
liability of criteria currently used for
the determination of brain death” is un-
warranted. Experimental anoxia must
approximate the clinical situation in
man to have relevance to the problem
of criteria for brain death; even at that,
species differences must always be con-
sidered, as well as the fact that the hu-
man condition defies precise measure-
ment of the degree and length of an-
oxic insult.

The ultimate answers to the criteria
for brain death must come from the
human experience. The clinical cri-
teria evolved thus far (3) are eminently
conservative: totally unresponsive coma,
loss of all motor function (including
respiration), loss of reflexes and elec-
trocerebral silence (defined as no elec-
trical activity over 2 uv when recording
from scalp electrode pairs ten or more
centimeters apart with interelectrode
resistances under 10,000 ohms but over
100 ohms) existing for a 24-hour pe-
riod, except in the instances of initial
overdose of a central nervous system
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depressant drug, or hibernation, when
the observation period must be extend-
ed. Evidence is accumulating that spinal
reflexes may be preserved despite brain
death. Whether shorter observation pe-
riods in specific clinical situations, as
has been suggested by some, are appro-
priate has yet to be determined by sys-
tematic - research in man.

DANIEL SILVERMAN

‘Graduate Hospital of the University of

Pennsylvania, Philadelphia 19146
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We agree that an important aspect
is to elucidate why, in our experiments,
neuronal recovery occurred after more
than 1 hour, in contrast to earlier in-
vestigations. In most of the experiments

B

to which Silverman refers (/) the pneu-
matic cuff method was used, which
produces an interruption of both the
arterial blood supply to the brain and
the venous outflow from the brain.
‘Ames et al. (2) showed that this may
cause an impairment of the blood re-
circulation (no reflow phenomenon)
after a few minutes of ischemia. In our
experiments, in which the venous out-
flow was not blocked, a “no reflow
phenomenon” did not occur, and this
was possibly one of the reasons for the
improved recovery.

We have discussed the reliability of
the criteria on brain death mainly be-
cause in our experiments the electroen-
cephalogram (EEG) was still isoelectric
when membrane excitability and synap-
tic transmission had already recovered
for a long time. Furthermore, the re-
appearance of the EEG seemed to de-
pend on a relatively high blood pres-
sure and could be delayed at normo-
tensive levels. We have noticed the sud-
den recovery of EEG activity after
many hours of electrocerebral silence
when the blood pressure was increased.
This suggests that even prolonged elec-
trocerebral silence does not prove the
irreversible loss of neuronal function.
We do not deny that the human brain
is irreversibly damaged when the cri-
teria elaborated by Silverman et al. (3)
are fulfilled, but we feel that this is due
to the current limitations of therapeutic
measures rather than to the reliability
of these criteria themselves.

K.-A. HossMaNN, K. Sato
Department of General Neurology,
Max Planck Institute for Brain
Research, Cologne-Merheim, Germany
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Amino Acid Synthesis in Simulated Primitive Environments

In reference (I0) of their report
Bar-Nun et al. (I) stated: “H. R.
Hulett (2), by confusing meteorites
with meteoroid and micrometeorite
fluxes, reached an erroneous value of
4 X 105 cal ecm—2 yr—1” for the
energy flux of meteoric material on
the earth. I should have used some term

other than meteorite to refer to the in-
coming material. However, in one of
the references I cited there appears the
statement: “The total mass of meteoric
material that enters our atmosphere per
day may be something of the order of
100 tons” (3). This refers to all incom-
ing solid material, not just material that
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