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ignore this and find it tempting to jump from physical and physiological observations to morg]
L= 4 ’ 4 = g ¢
religious, and philosophical conclusions. This is a temptation that should be avoided.

Conclusion

Neuroscience and neuroethics can learn from the experience of genetics. Many of these lessons
are quite specific and can be gleaned from the extensive literature produced by the ELSI
program of the Human Genome Project. For example, when should a test move from the
research context to widespread clinical implementation? The experience of those in genetics
working with tests for disorders like sickle cell disease, cystic fibrosis, or Huntington’s disease
can help to provide answers to this question (Holtzman and Watson 1998).

In addition, however, neuroscientists can profit from the broad lessons of the Genome
Project and ELSI research. These include awareness that there will almost always be a gap
between improved diagnosis and our ability to intervene to prevent and cure disease. The
existence of the therapeutic gap urges caution in making treatment predictions, and alerts
clinicians and investigators to a host of ethical problems that would not exist if the under-
standing of the etiology of a disease condition led immediately to its treatment or cure,

Deterministic ways of thinking are always a danger in fields where predictions are probabil-
istic and where average findings have importance but there are also significant differences at the
individual level. The lesson here for neuroscientists and neuroethicists is not to overemphasize
the certainty of cognitive neuroscience findings and to be ready to consider how we should use
information that has actuarial value but may not be relevant to each individual patient or
subject.

Finally, neuroscientists must be careful not to succumb to the metaphysical employment of
their findings in ways that lead to overly broad claims about human nature or that attempt
direct support of ethical or legal conclusions. Neuroscientists make their best contribution
when they convey the knowledge developed in their field and make clear the limits of that
knowledge. It remains for those working in the fields of philosophy, religion, ethics, law, and
the social sciences, as well as those working specifically in neuroethics, to collaborate with
scientists to develop the implications of this field for these other areas. Geneticists have had to
learn all these lessons by trial and error. Neuroscientists can minimize their own mistakes by
learning from this experience.
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serson who carries out the act is exculpable’ (Gazzaniga 2005). Personal

es out of interacting with human beings. In other words,

lfunction ‘this does

respnnsi
our acti in addition to any
determined br
To understand this idea more fully,
s that illustrates the automatic brain. T
Libet 1999). Libet conducted exj
le he measured their brain activity using ev
hey moved their hands, there was a

ons and reactions are still guided by social rules of behavior

ain mechanisms that we may all have.
let us first look at an example of resea
"he work of Libet, in the 1980, first brought

ch in the cognitive

neuroscience
this issue to the fore (reviewed by
make voluntary hand movements whi
500—1000 ms before t
that seemed to indicate a
c.‘xpvt'imum's to try to |J'mpt':inl

Seriments in which he had
ent-

subjects
related potentials. He noted that
‘readiness potential, a wave of brain activity time lag between
receiving and executing a comma nd. He performed a series of
the time in that 500-1000 ms win
hand (Libet 1991; Dennet 2003). He devised an
After moving his hand, the su
ion to move his hand. Then

dow in which we make a conscious decision to move our
experiment in which a subject was told to look
at a black dot that was slowly moving, biect reported what
position the dot was in at the moment he made the conscious decis
Libet compared that moment with the time that a readiness potential was recorded from the

subject’s brain waves.

What he found was that the brain was active even
made the conscious decision to move his hand. About 300 ms elapsed
lecision. Thus it seems that the brain knows our decisions b

Such data seem to imply that free will may be an
dow for the conscious

before the subject was aware of having
between the brain
activity and the conscious ¢ efore we
do—or before we become conscious of them.
illusion. However, Libet himself noted that there is still a 100 ms win
mind to allow the decision, or to veto it, calculating that it is 500 ms from the beginni

hand movement and that it takes app roximately 50-100 ms for
ate the movement. Thus he argued that

ng of the

readiness potential to the actual
the neural signal to travel from brain to hand to initi

free will is in the vetoing power (Libet 1999).

Such research (and there is much more)
lawyers looking for a biolo
is not the lesson of neuroscience.

indicating that our brains may be responding
automatically is gold to defense gical basis for defective reasoning
that could explain myriad criminal behaviors. But this
Neuroscience seeks to determine how the nervous system
he environment.
learned rules and social rules, as well as its

functions. The brain is a highly

complex system that interacts constantly with t [t works automatically, but it
also adapts and learns as it goes along, responding to
own built-in rules. As I have argued in an earlier work:

‘But, some might say, ‘aren’t you saying that people are basically robots? That the brain is a clock,
and you can’t hold people responsible for criminal behavior any more than you can blame a clock
The comparison is inappropriate; the issue
talk about the brain’s

for not working?’ In a word, no. (indeed, the very
notion) of responsibility has not emerged. The neuroscientists cannot




