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Editorial

History of the Neurosciences in the United States of America
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“How can a three-pound mass of jelly that you can hold
in your palm imagine angels, contemplate the meaning
of infinity, and even question its own place in the cos-
mos?” pondered the neuroscientist V.S. Ramachandran.
His quest for an understanding of the brain, like that of
many others, represents our basic human desire to com-
prehend the mystery of the most complex volume of
matter in the entire universe. It is no wonder that neu-
roscience has emerged as the queen of all biological dis-
ciplines, and yet is not content to be defined as such. It
transcends simple biology and encompasses intersecting
fields from mathematics to informatics, imaging to psy-
chiatry, stem cells to neurosurgery. While there already
exist journals dedicated to basic neuroscience, and jour-
nals dedicated to clinical neurosurgery, our collective
medical literature lacks a comprehensive repository for
neuroscience knowledge and research pertaining to clin-
ical neurosurgery. This new International Neuroscience
Journal has the lofty goal of attempting to be just that, a
nexus of sorts for all things in neuroscience that are rele-
vant to the neurosurgeon of today, whether his/her inter-
ests relate to basic science, translational research or clini-
cal practice. This will be the Journal of the well informed,
well educated neurosurgeon, who wants and needs to
know whatis going on in international neurosurgeryand
its allied disciplines, what new knowledge touches, influ-
ences, impacts or potentially transforms various neuro-
surgical disciplines. In our globalized world, this will be-
come the Journal of the “Neurosurgeons sans frontiéres”.
On behalf of our colleagues in the US Editorial Board,
we are proud to be part of this endeavor and it gives us
great pleasure to review very briefly some broad histori-
cal strokes in the genesis of American Neuroscience. The
pure history of American Neurosurgery deserves another
time, another place, another editorial.

As a tamping iron 43 inches in length, 1.25 inches in di-
ameter,and weighing13.25 pounds exploded into Phineas
Gage’s left cheek, through his brain, and dozens of feet
away, thus began the study of neural science in the United

States of America. The physician who attended him that
September day in 1848, John Martyn Harlowl, noted that
Gage’s friends found him “no longer Gage,” and that the
balance between his “intellectual faculties and animal
propensities” had vanished. He could not stick to plans,
uttered “the grossest profanity,” and showed “little defer-
ence for his fellows.” The railroad-construction company
that employed him refused to take him back, and Gage
eventually died after several seizures at the age of 36.
His case introduced the link between brain injury and
personality change, and in time, Gage became the most
famous patient in the annals of neuroscience. Today, the
tamping iron and Gage’s skull are displayed at the War-
ren Anatomical Museum at Harvard Medical School.

Any description of the study of the brain in the United
States must begin with some of the most famous patients
in all of neuroscience, Phineas Gage being the earliest. Ap-
proximately 1 century later, Henry Molaison underwent
bilateral mesial temporal lobe resections for medically-
intractable epilepsy since late childhood. His resultant
declarative amnesia is one of the most-studied cases in
all of neuroscience2. Postoperatively, semantic memory
for the years preceding the operation was preserved,
while he could not retrieve any episodic autobiographi-
cal memories. He was profoundly impaired in learning
new episodic and semantic information, but gradually
acquired a few new facts and familiarities, though his de-
clarative memory never recovered.

Approximately 50 “split-brain” patients contributed im-
measurable knowledge through study by Michael Gazza-
niga with his mentor, Roger Sperry. In 1981, Roger Sperry
of the California Institute of Technology was awarded a
Nobel Prize in Physiology or Medicine for their work on
these patients having undergone corpus callosotomys3.
One patient, W.J., was a World War II paratrooper devel-
oped seizures following a head trauma. Post-operatively,
hewasable to pressabutton inresponse to stimuli shown
in the rightvisual field, and could verbally report what he
had seen. However, when the stimuli were flashed to the
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left visual field, he pressed the button, but could not ver-
bally report having seen anything, though he could point
to the correct stimulus when presented with a selection
of options. Another of their most memorable cases, P.S.,
was a teenage boy who showed that language compre-
hension is possible in the right hemisphere by spelling
the name of his crush, “Liz”, using Scrabble tiles, though
he could not physically speak her name.

Anumber of other Americans have been awarded Nobel
Prizes for their contributions to the neurosciences over
the last century or so. In 1921, Herbert Gasser joined his
former college professor, Joseph Erlanger, to character-
ize the electrophysiologic properties of neurons. Gasser
and Erlanger developed the cathode ray oscilloscope,
combining a three-stage vacuum tube amplifier with a
heated cathode ray tube, creating an “inertialess meth-
od” to study electrical impulses in nerves. They estab-
lished differences in excitability between nerves serving
separate functions4. For this work, Gasser and Erlanger
shared the Nobel Prize in Physiology or Medicine in 1944.
Gasser went on to study the relationship between nerve
conduction velocity and axon diameter, and to study the
unmyelinated “C” fibers that mediate the pain response.
On a side note, the story goes that the “C” potential was
uncovered by a laboratory trainee accidentally turning
the electrical stimulus too high.

Julius Axelrod was a biochemist who began his career
working in pharmacology after famously being denied
admission to medical school. He won the 1970 Nobel
Prize in Physiology or Medicine for discoveries regarding
the pre-synaptic storage, release, and re-uptake of neu-
rotransmitters. His initial work involved the catechol-
amines, his discoveries deriving from the development
of monoamine oxidase inhibitors. In his career, he char-
acterized the enzyme catechol-O-methyltransferase, and
in 1965, proffered the “melatonin hypothesis”, arguing
that melatonin was released from the pineal gland in re-
sponse to changes in environmental lighting5. Interest-
ingly, Axelrod’s training with Bernard Brodie included a
grant given with a charge to uncover the source of met-
hemoglobinemia associated with non-aspirin analgesics
in the 1940’s. They recommended that the use of acetani-
lide, the primary active ingredient in these medications,
be replaced with its metabolite, paracetamol (acetamino-
phen, to the Americans)6. Axelrod also spent a significant
portion of his early career studying the sympathomimet-
ics, including caffeine, amphetamine, dopamine, and se-
rotonin. He was also among the first to study metabolism
of lysergic acid diethylamide-25 (LSD)7 in the late 1950’s.
Despite the media attention received by LSD, Axelrod
received surprisingly little notoriety with regard to this
arm of his research.

When Eric Kandel was awarded the Nobel Prize for
Physiology or Medicine in 2000, his claim that “it was a
Jewish-American Nobel" motivated then Austrian presi-
dent Thomas Klestil to replace anti-Semite Karl Leuger’s
name in what is now Doktor-Karl-Renner-Ring, and cre-
ated scholarships to bring the Jewish intellectual com-
munity back to Vienna. Kandel, incredibly influential in
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the neurosciences as well, is the primary author of Prin-
ciples of Neural Science, and was awarded the Nobel Prize
for his work in synaptic plasticity. Beginning his work by
performing electrophysiologic recording of the hippo-
campus, and quickly expanding to explain mechanisms
behind cAMP-mediated sensitization, and NMDA and
AMPA receptor-mediated long-term potentiation, and
long-term depression, Kandel has contributed a stagger-
ing amount to our understanding of complex memory
by studying the sea slug, Aplysias.

Most recently, Linda Buck and Richard Axel won the No-
bel Prize in Physiology or Medicine in 2004, for demon-
strating the basis for olfaction. Specifically, they showed
that olfactory receptors belong to the G-protein coupled
class of receptors9. They have shown that each olfactory
receptor neuron only expresses one type of olfactory
receptor protein, and that the mammalian genome en-
codes a thousand different olfactory receptor types. Axel
held a number of well-known patents, including for a
technique of DNA transfection used commonly in cell bi-
ology; in addition, his laboratory was one of the first to
identify the CD4 co-receptor and its link to the HIV virus.

Over the course of the last two hundred years, Ameri-
cans have played critical roles in every branch of the neu-
rosciences, as well as in their clinical translation through
neurology, neurosurgery, and psychiatry. Neuromodu-
lation, brain-machine interface, gene therapy, and the
newest aspects of neuroscience are being introduced in
the United States. Harvey Cushing, the father of modern
neurosurgery, reminded us, “In these days when science
is clearly in the saddle and when our knowledge of dis-
ease is advancing at a breathless pace, we are apt to forget
that notall can ride and that he also serves who waits and
who applies what the horseman discovers.” We remain in
a golden age of discovery in neural science and the ap-
plication of those discoveries, and we are excited to see
what names will be mentioned alongside these impor-
tant contributors to our field in the future. We call upon
all readers to take up the saddle and report on what s dis-
covered; and to those who choose to wait, learn and serve,
we ask that they read us often (1-9).
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