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Some excerpts from Gerard, R. W.,"Neurophysiology: Brain, and
BeJ^vior. " .In S. Arieti (Ed.), American Handbook of Psychiatry.
Vol. 2, New York: Basic Books, 1959. Pp. 1620-1638.

£;,•- "The theme that brain begets behavior is really noncontroversial. Con
troversies can and will exist at the.fetiological level,until, for
each separate condition, precise percentages can be assigned to
the influence of heredity, somatic disease, past interpersonal
relations, and current life stresses; but,, however they are brought
about, the attributes of present behavior depend upon the present
attributes of the behavers. 'These attributes, in turn, depend

iqpon functional and structural properties of the enduring material
components of the behaving individual....A second point on which there
can be no disagreement has to do with the different levels of or
ganization of living entities, from cell to society" (1620).

Awareness and Emotion: "..'..OF especial interest for the osychia-
trists are the exolorationrx, of the d^eoer Structures of the cerebrum

and the diencenhalon in rel.B-Lon to emotional drives and experiences.

These phylogenet lea' lv olc'ex structure's collectively, and the limbic
system and the hypothalamus. in particular, seem to-be invo^d in
pleasurable and painful experience, in the emotions and behaviors
ordinarily associated with' fight, flight, food,and sex.. Lesions

in appropriate portions of the basal structures can exaggerate or
eliminate ,one or another of these emotional complexes, and stimula--
tion of the same regions, using permanent indwelling electrodes to
administer shocks or pipettes to administer chemicals, leads to the

equivalent phenomena-. Thus, aggressive hostile behavior and rage
seem to be opposed to the grooming affectionate behavior of sex

Destruction of the amyglada can produce the most extreme satyrism
or nymphomania: excessive activity of it can lead to uncontrollable
rage. One suspects that the voracious shrew, which attacks and
kills animal many times its size, is veil equipped in this- depart
ment. Spike activity" has been recorded from .these; regions injoresump-
tive schi^bhrenics and from osybhic equivalent epileptics during episodes
of hallucination or of violtence. A cat will become as vicious and

aggressive as the shrew when "its hyoothalamus is. activated by an

appropriate decerebration, and a rat is similarly activated by a •
small lesion in the anterior hypothalamus. Such a rat, even after
its acute rage.reactions have subsided, s£ill will not engage in
normal sex activities even though brought into vigorous biological
estrus by appropriate hormonal injections. Electrodes placed in
these structures, .in rat, cat, mon)ey, or chimpanzee (olus a few
in man), can elicit objective findings in (and subjective reports
of) sexual excitement, violent anger, overwhelming terror, or
severe nain. When animals are allowed to administer shocks to

themselves by pressing levers, they quickly moke \.t evident whether

the subjective exoerience nrocuco(T is nleasnnt or otherwise, ttith
an electrode Ln a 'pain' .area, ?:he animal will give itself one shock

^rrhaos cty out, and carefully avoi.e' the lever thereafter. With
the electrode in a 'oleaHure' area ,the animal may continue tc

Excerpt of Gerard, R. W., 1959: „Neurophysiology: Brain and Behavior,“ in: Arieti, S. (Ed.): American Handbook of Psychiatry, 
Vol. II, New York (Basic Books) 1959, pp. 1620-1638.
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shock ^ts.elfy^Without stopping, for food or rest, until utterly ex-,
.'•hausted' in .a;;.<aayybr two; and nili. it will continue to press the lever,

3. even though^itVis; punished by a shock, to the paw each time/it does
|;'/.so. Clearly^^the neural locus of basic physiological drives an^ emo^ .
''tions is.being,penetrated. Qne might almost say that the neurp* •.
physiologietf;is noW successfully exploring the id. In any event,
as one ascends; the neuraxis anatomically, or the phylogenetic axis .
chronologically,.'a. series, of stages in the eyo^tdon of awa^fiess and
consciousness becomes evident. Whatever may have been the nature

gf: of the most: primitive awa^ness in, say, a sea anemone, the simpie
j£.. sentient.; awa^ness of wakefulness in the vertebrate seems to be asso-.-
|:7' ciated with the upper, slightly swollen end of the early segmented
XrC neuraxis. The cord and medulla perform their automatic reflex ..,. ,h "'.
' actions w^th^no evidence of associated subjective experience. It '."'-"'< '

sjv is the primitive' head end of the nervous system, the midbrain and ..
sjfo its diffuse'reticular formation, that handled the emergency situa

tions and generated a primitive kwxk awarness Next,, when the basal
structures of thalamus and cerebrum were added, '.affect enriched

^"experience," as first c"icnlrVi-ure r-nd th-?n n.l^asure became possible.
Only with the flowering of the crerebra.1 cortex did reason and iritel- ".,
l.igent.behav^ior emerge as important and. perhaps, was 'duty' to

|g- the group-added to xxk 'play' of the individual. "xKkxxhbxxbbxxxkbxxxxO
.XXBKXBXXKKttXBXBKXHBXXXKXXX (1625-1626).

Modiflability by .experience: "...Imprinting, a dramatic example
of the same patterning by experience, First observed in newly hatched,
ducklings, has now been demonstrated in other birds and in. mammals*
It may, moreover, be a multiple rather than a single event in the
normally maturing nervous s/<fc; perhaps, as each subsystem &&Hxk'
effectively functional, there is a brief period during which its dyna-

:; 'mic organization is strongly influenced by the actual nerve messages
}].:. reaching it. Reaction patterns to apparent and feeding, for

example, might be established early; those"to a mate and sex, and
the attendant socialization responses., later on in association with

>; adolescence. It will be important to determine the extent to which
manJs prejudices, either general or culture-bound, are established

P by a type of imprinting, rather than by learning, arid: the extent
p.,' to which e.ven- primary mental abilities or personality traits are
%• determined by early experience of one type or another. There is
K" evidence that.young men raised by authoritarian.father are more likely

to respond to stress with norepinephrine activation and a^er; those
vv'.with .a dominant mother by epinephrine release and anxiety. Presum-
£,*•-' ably, the wider cultural milieu, presenting children with a permissive

environment in one society (for example, Eskimos) and a restrictive
throne on another (for example, Prussians), acts similarly to establish
!?:'.- a variety of personality patterns. Even the acute emotional distur-
\~ bances and hallucinosis associated with general sensory deprivation

(which seems closely related to the causalgia experience associated
with deprivation of all but one sense modality) :nay also denend •
on ^individual experience and culture Infants primitives, and
nonsocial animals in xgeneral, never having become dependent on inter
action with other individuals, would orobably respond to the reduction

• "-\

Excerpt of Gerard, R. W., 1959: „Neurophysiology: Brain and Behavior,“ in: Arieti, S. (Ed.): American Handbook of Psychiatry, 
Vol. II, New York (Basic Books) 1959, pp. 1620-1638.
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of sensory ,iriput by sleep rather than by panic" (1631) His
.observatibns^pri) the production of the norepinephrine vs„ the

W': epinephrine, reaction is taken from.the work by Funkenste.in •,qn
Mastery of St-ress which. I .reported on. previously;.

i ;

\ "1

"Clearly, the: nervous sytem,is formed, from its very inception, by . •
a combination of/past and present factors. As in ail" other developing ;
systems, it brings, to. a given moment whatever architecture, and inhomo- .•": ,f,
geneity it has come to possess; and the play of current experience •, . j
upon this patterm from the past may modify it so that xx a somewhat
different pattern is carried forward to meet, future experience.
Thus, 'constitution* plus 'environment' are perpetually creating

k,'.k a new 'constitution. ' The earlier the material trace, the more pro- ...
found isf: its effect j. inherited influences are likely to be more far-'.
reaching than are/congenital ones, those of early infancy more than v
those of maturity. This does not preclude the. possibility of later •• " .

&••

P.?'
I*' experiences counteracting the dffects of earlier ones, but.it does

emphasize bx the heavy imbalance in 'avor of the former, and, the
consequent need of high intensity or much repetition of a late ex- •-,'_•;
perience to undo an early one. The extensive working through of "'_ f-;<
mourning is^perhap^, the best example of both the difficulty and the •' /• -.s;".£?]

W-V possible extent of neuronal /patterning. " (1632). '•'•-^H'
... . ..-'•'#.
^Reverberation-—Consciousness, Tension, and Excitation Level: "It. •. ;.t"^]

is not'impossible that "even normal sensation deoends on at least a :-'~-'--••-•<

"A

%,:f; few reverberations, within a fraction.of a second; the phenomena -_v.jpjj
of repression, sublimation, -.peeception, etc., suggest just this.- ••••*. -. ,f'?\
Ordinary four-letter words can be recognized in tachistoscopic -'1V-

U'. exposure in about a twentieth of a second, but forbidden ones require; •'"%
[• nearly a tenth. Some unconscious xbbk recognition must have occurred
if.- ."in order to repress the conscious recognition, and this could.be
\'.- accounted for in terms XBXBXxxxxxxxxBBxxxBKkxxK of inhibitory dis-
', charges from the. cortex blocking, say, a thalamocortical circuit
'' before sufficient reverberation had occurred to nrouse awareness.

The whole problem of consciousness can be examined from this same
t. viewpoint. The vast bulk of responses to stimuli are executed
j* . automatically, reflexly, and without conscious attention. This is
|r' true of complex learned behaviors, as in skilled motor sequences,.
!'. as well as of the more general unlearned responses. When scratch-
|r-'"ing eliminates an itchj the entire.episode can occur without con-
j&£ sciousness;/~.r,outine repetitive automatic behavior has eliminated the
|&.?..disturbance*."'"'But if the routine response fails to achieve this end, :
^innovative or, creative behavior is called for, and awareness enters 5^^
I? the -picture. Well-known neural mechanisms seem to account for the. •$$$
fT-'. steps through awareness, attention, emotion, and reason. If the '•'''%•.'%
^''.'automatic response does not eliminate the stimulus, afferent-mes-
;.. sages continue to flow into the nervous system and to pass, the
'••' synapses nbrmally open a to them. But, as presented earlier, they
'. also reach'' other synapses, normally nontransmitting, finally break
.•" through these by viitue of simple summation owing tov cq^inued in

put, and iiradiate to additional-neurons farther from the normal
fs channels. Additional summation and further irradiation will occur .

from these new b» points if the inpur" remains, and a,progressive

B#

/• • •

1'•'J-'':

Excerpt of Gerard, R. W., 1959: „Neurophysiology: Brain and Behavior,“ in: Arieti, S. (Ed.): American Handbook of Psychiatry, 
Vol. II, New York (Basic Books) 1959, pp. 1620-1638.

 

 Pr
o

pr
ie

ty
 o

f 
th

e 
Er

ic
h 

Fr
o

m
m

 D
o

cu
m

en
t 

C
en

te
r.

 F
o

r 
pe

rs
o

na
l u

se
 o

nl
y.

 C
ita

tio
n 

o
r 

pu
bl

ic
at

io
n 

o
f 

m
at

er
ia

l p
ro

hi
bi

te
d 

w
ith

o
ut

 e
xp

re
ss

 w
ri

tt
en

 p
er

m
iss

io
n 

o
f 

th
e 

co
py

ri
gh

t 
ho

ld
er

. 
 Ei

ge
nt

um
 d

es
 E

ri
ch

 F
ro

m
m

 D
o

ku
m

en
ta

tio
ns

ze
nt

ru
m

s.
 N

ut
zu

ng
 n

ur
 f

ür
 p

er
sö

nl
ic

he
 Z

w
ec

ke
. 

V
er

ö
ff

en
tli

ch
un

ge
n 

– 
au

ch
 v

o
n 

T
ei

le
n 

– 
be

dü
rf

en
 d

er
 s

ch
ri

ft
lic

he
n 

Er
la

ub
ni

s 
de

s 
R

ec
ht

ei
nh

ab
er

s.
 

 



IfUnd tension-:andAarwciety are associated with lack of ..closure and unfinished^
^fbusiness'. -'The^awaited1 event, the unsolved problem, the unmade deci-, '. V. -^
Wsion, the unassimiiated novelty, even the unbalanced emotional equa-r \ "".'."]'
lotion (tl haven't''gotten/even with him for what he did')-r-all these . -'_ :/:. I
|«|are associated;with continuing neural activity, with tension, and with. .' ,
ifeither specific or'.free-floating anxiety. When closure is obtained .•;,'•• i.j.
»|'!and the:.sqljutiqn':fr.eached, the whole neurological turmoil ends and, ••• ''--..-/*J )•
^unless fixed, by too long a period of activation, is lost as quickly. ;.f ••.'.-.'• •.'.'/<
Itas a iookedrup.'telephone number is forgotten after use". (1633-:1634) ; ,; ':•"".
SpY- • • ",.^ *.'•'tip:''"'sfcV- •-'-" . -• " • \ • '-'v', '.'•..-/
m- '• .•/':."•:,-.•• ;; •'.-'-•• •• •. • •' . •"---.. .>, • v.- :«
^"It is impressive that here, again, the interaction of 'sqciqemo- .••"•;;:
j^rtional' factors and of 'biological' factors reveals the arbitrari- .
if\ness of su.ch categories The level of consciousness, from uncon- .'-'•* '•r
H'scious through mania and hallucination, 'is huilt upon the environ- _• ..' -j
%Vmental stimuli and the internal neural and humoral situation; and' ..".'•' v**'.'.
J.'both the meaning of*£he external, stimulus and the type 'Of internal .;• v'
|'i^adjustment•-.are."results of past experience, whether of xxkb the; race;" .r>
^passed oh through ,the genes, or of the individual, picked up in •'.'••"''"''
if>utero, during infancy, or in. later stages of his life span" (1635). -\
>-r. « . ' *. '

p Reason fthA *the Neuron Reserve: "I cannot resist carrying this
approach further, to the reasonihg process itself. If repeated

*•''activation Leads to more enduring changes in neurones and the es-
;.:. tablishment of patterns of activity,., then those experiences which are
%themseives/mosr likely to fmpar^a s??ucture to the nervous system..
[..When various types and distributions of sensations recur'together, . .
£, as do visual or tactile messages from a material object, such an

!•'' entity is likely to be perceived as having an enduring existence.
.':• So is the basic recognition of objects attained. The primitive
}_. identification is presumably the self, which is initially the total

?•'•_ universe. Normal development consist of dividing, subdividing, and

;£'resubdividing -this total 'blooming buzzing confusion' into apprp-
jf priate categories. As developed earlier, in just this way does the
yl'.game of twenty, questions progressively zero in on a particular item. '.
|p''^.(indeed', 'the normal development of behavior in the embryo shows.just (i
|ij such a fractionation of an initial mass responsiveness or. mass reflex..
fjinto finer-and; ifihe'r specific reflexes.) To indentify: a complex item
Ir'in the entire conceptual universe requires more and more questions
^.as more categories, must be passed through; and in the same way the
^'.nervous system requires more neurons to categorize the universe finely
I*-'than to do so roughly. As the infant brain develops, past a singles
?-• self-universe experience the first major dichotonn zation is to
•- separate the 'thou' from the "I ' 'Thou' is the correct term at this

•• •stage for other objects recognized in the external world since they
are endowed xk with, or have projected upon them, the attributes of
the nerceiver They are personified, possess volition and sentience.

i\ as is seen in the play of children or in the myriad deities inhabiting
& trees, ponds, rocks.' and other objects of primitive concern... .Develop-
!f:"' ment continues as a further subdividing of these major categories

.4!

'#

Excerpt of Gerard, R. W., 1959: „Neurophysiology: Brain and Behavior,“ in: Arieti, S. (Ed.): American Handbook of Psychiatry, 
Vol. II, New York (Basic Books) 1959, pp. 1620-1638.
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.:-•>• .?'«'••*••.•'- V*.» •„." .-'•"''." . • . ' '•''>%
a&v ' '*'• 'V/V^:^-^.'- •;•'• ::....-•"•'. , • . ' • - • .- ..- .-,.,. ; , • .-•.:.•;.•.•',, -1

fcjr," . .< •,;V--5-.*'*f?:H*"^*^''V'V."- • .'• • "'- '•'. V ./' '.' " '"• •-: 'i '.'-i :=jgp>. • • .-• :...,,. ;->'..?_,,'•-•'-'-- •.-;'-•-•..—'- t --. •• •* . '\ •. 'V.u -(..^ 1'
$Anto rubrBi'csBbuilt -on.collective experience—experience and rubrics/.?:*,',.:'<'..?>. ^
^crystallized^in'-vthe.'.words and .grammar of language. An increased v^'.:-. f

^'number"of ,'avaJilrabIe; neurons is thus, of itself',' conducive to fuller-^':;,.vV .^
.concept.ualiza^ipn-iiand finer analysis. Whatever fraction, of the total-V. V.,'4

^neuron popui'ajt^qn^is^already qccupied by the patterns of routine. p^r^V.;'^;'....;.
i^ formahce. wilT^hotVbe iavilable for participation in innovative beha- ' •.- !
l-vior; so a ptool qf>actiyable but. inactive neurons is, especially im-'-•_*--- .. j
Important. A maintained tension or a general anxiety, by. engaging •. *
p/an additional; number of neurons,, can reduce the reserve for creative. '. ':
^.-behavipr.;•ohAthef,:pther hand, a mild degree of anxiqusness, associated';• r;,|
r with an immediate problem and leading to irradiation into new: neuron t:
|; territory, .is -probably essential to optimal creative performance. I.tr.;. . 'I
jl^'.is, indeed,th.e,;case. that, as anxiety mounts, performance is first 7 .! |
%improved,-tljen'.narrowed or stenosed (in the sense that alternate. .' *v^ -j.
j|:; paths are; no longer adequately explored), and then collapses more .< !
§p-or less completely These stages would seem to correspond.'with '
B&'first activation and then engagement of larger and larger fractions '.-. j
i'l'i of the available neuron population, so that the reserve available for •

^further mobilization to meet continuing needs first rises, then falls.,-.
jj£Aand finally its*'.exhausted. It is possible to look at the behavioral,.;' ;. .4
I?/deterioration of schizophrenia along just such lines. As neurons •,."..;;; i"'.; *̂
Ijbecome functionally unavilable—as thresholds rise, normal activa- ••"'.; •'] $
l':', tion fails, or what not—the finer categories into which the universe;/-: :.
'^/.-is normally\divided disappearx, and predicate logic replaces subject
>> logic Normally;' white objects are further divided into sugar and

•j-.;' cream; but if this division is erased, sugar and cream, both belonging,
to the same undivided category, become identical because they are
both white. Sugar is white, cream is white, therefore sugar is -

cream. With further loss of functioning neurons, the distinction
^.between personal and impersonal goes, and all things are again per

sonified. Finally, the primary dichotomy of I and not-I is gone,
and the margins of the ego become blurred The same line of thought
leads one to equate S .'psychic energy' with "uncommitted reserve of
functionable neurons. As there are fewer such available neurons pre-,

sent—anatomically, or physiologically jbxb owing to high thresholds, .1
j£''.or dynamically because too many are already occupied--the capacity:.
'f»-for additional and. novel activity must be diminished All studies of
M;;.insight j',. imagination, and creative thought indicate the prolonged and .•
$!,• intense unconscious neural activity that is involved; neurons
^otherwise occupied or simplxy inactivable are lost to this demanding -.
jftyprocess. Input 'oyerload, a too-intensive demand on the brain for .-.,_; •
^immediate handling of problems; input underload, or sensory depriva-
|-''tion( leading. to!> shrinkage of the functionally active neuron popula
tion; excessive anxiety, frutilessly occupying many neurons; func
tional unavailability, such, as may occur in depressive schizophrenia;
overactivity and oversynchronization or'over-channeled af^mblies, as
in enduring! neuroses; anatOBtical damage---a.ll these can lead to con
stricted-, regressive, ineffectual behavioar. In many, but not all, of
these cases; the neural strictures are physiological and reversible

with, greater or lesser ease Whether the abnormal situation can be
corrected by a simple environmental change, by brief or prolonged
psychotherapy, by drugs, by shock, or by even more drastic manipulation
will depend on the type of depletion or stenosis to which the neural
apparatus is subject." (1635-1636).

p.*.

Excerpt of Gerard, R. W., 1959: „Neurophysiology: Brain and Behavior,“ in: Arieti, S. (Ed.): American Handbook of Psychiatry, 
Vol. II, New York (Basic Books) 1959, pp. 1620-1638.
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