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ABSTRACT

The present investigation was designed to explore a physiologieal
activity that is widely held to be inwolved in attentive behavior and to

test the hypothesis that experi 1 p of this activity by the

drug perphenazine will be reflected in measurable behavior. Since the
present design was not able to demonstrate drug effects on this physioloe

gical activity directly, int 1 are 1ly inf al

Sixty schizophrenic female paticnts at Kalamazoo State Hospital
served as Sse All patients were medically cleared of physical and sensory
involvements. These were divided into three groups of twenty patients
each. Medication was administered orally over a period of three cone
secutive days. The two emperimental groups respectively received lowedose
perphenazine (12 mge in divided doses teleds) and highedose perphenazine
(48 mge in divided doses t.l.d.), vhereas the control group received an
inactive placebo. The doubleeblind technique was employede

Stimulus materials consisted of two tasks designed to measure
focus of attention as considered in this investigation. One of these,
the narrowed attention task, was a modification of procedures previously
used In tests of interference. The second task, the broadened attention
task, presented Ss with opportunities to guess which of two possible events
will occur.

All materials were presented on No. 74 (heavy weight) HieArt
hotep d, vhite {11 board.
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Ss were required to respond to one of two simultanecusly pree
sented stimuli each of vhich was an inherent aspect of the same symbol,
@ colored geometric figure. In the first instance, Ss were required to
name shapes vhile ignoring colors; in the second, name colors while ige
noring shapes. Difference scores between time (in seconds) taken to name
one stimulus vhen presented alone and time taken to name that same stimulus
in the presence of the second interfering stimulus served as the basic data
for this experiment,

Statistical analyses employing the ¢ test failed to differentiate
between the performance of the highedose group and each of the other two
groups in the two separate parts of this task. Analyses of the combined
performance scores did differentiate between high drug and placebo in the
direction opposite to that hypothesized.

Accordingly, highedose medication failed to affect performance of
the kind called for in this experiment in the predicted direction. The
first of the major hypotheses of this investigation is thus considered
not confirmeds This hypothesis was stated as followst Patients treated
with perphenazine in dosage emounts presumed to stimulate the brainestem
reticular system will perform better on a task requiring "narrowed ate

tention” (modified Stroop test) than will patients d with perph 1

in dosage amounts presumed to inhibit, depress, or block brainestem ree
ticular system activity,

The incidence of Parkinsonism in the highedrug group is taken as
clinical evidence that 43 mg. of perph ine a day d

that required
for optimal functioning.
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riment IIt B Attention T

Ss were required to guess which of two events (one less likely
than the other) would occur. The mumber of guesses for the "less likely"
event over the last eight trials of a ten trial series, served as the
basic data for this experiment. Each trial consisted of tenm events in
vhich the ratio of less likely to more likely events was 2 to 8.

Analyses of variance over trials between the lowedose drug group
and each of the other two groups significantly differentiated behavioral

££ of lowed hy ine. These effects were in the direction

peaip

1 cues d for suce

of greater utilization in the use of p q
cessful performance.

Accordingly, lowedose drug medication may be considered as having
a significant effect on performance of the kind called for in this exe
periment. The second of the major hypotheses of this investigation is
thus considered confirmeds This hypothesis was stated as followst

Patients with perph ine in dosage ts p d to inhibit,

depress, or block the brainestem reticular system will perform better
on a task requiring "broadened attention" (guessing game) than will

patients d with perph ine in dosage P d to stimulate

brainestem reticular system activity.
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INTRODUCTION

physiological asp and bases of behavior have been
given increasingly serious consideration during the past decades A
number of important works provide extensive and critical summaries of
past and recent developments in this area and present a detailed statee
ment of the current status of this aspect of behavior as viewed from

P 1 1, elinical, and psychological app hes (32,
37, 45, 49, 55, 57, 63).

Recent experiments by Calloway and his associates (11, 12, 13)

have been directed toward a search for i ingly more ble
details of the relationship b physiological activity and

peychological behavior. By observing change in the focus of attention
following the exp 1 p on of change in neurophysiological
activity, these investigators have provided further concrete evidence

of the importance of neurophysiological activity as a partial determinant,
at least, of behavior. The Calloway studies specifically lend support

to the theory that the focus of attention is related to the activity of
the brainestem reticular formation, This brain subestratum, considered
essential in the control and malntenance of states of consciousness,
salertness, and wakefulness in the organism, is seen by Calloway and his
group to produce narrowed attention when its activity is stimulated, and
broadened attention vhen inhibited, depressed, or blocked. The focus of

attention, narrow or broad, is considered in terms of the extent to which

peripheral factors influence or d ine behavioral perf Peripheral



factors are defined as "those relatively current envirommental events

which are removed from the central focus of attention by space, by time,

or by diff of ing" (12)s A d in the eff of peripheral
factors denotes a narrowing of onj an a broadening of
attention.

Administering drugs known to have specific effects on the braine
stem reticular system, these investigators were able to observe changes
in the focus of attention in apparently normal, healthy adult subjects.

Reticular system stimulants such as amyl nitrite, epineph hamph

mine, and various nerve gases produced narrowed attention (12, 13), while
atropine, a reticular system dep » produced broadened (11).

Psychologically, the findings of Calloway and his group have
fmportant and erucial implications. If a particular task is faeilitated

by ion to peripheral £ » then broadent will mprove
behavi H » perf on a task vhich calls for a £iltering out
of di peripheral f; will be impaired. Narrowing attention

will of course have opposite effects, improving behavior on a task ree
quiring the f£iltering out of di heral f while ime

pairing performance on a task calling for attention to contributive
peripheral factors.






THE BRAINeSTXM RETICULAR FORIATION

Recent research into mental and psychosomatie disease has
pointed more and more clearly to the importance of a region deep within
the brain, This region, the rhinencephalon, is the {nner and older
brainj it lies hidden, most of it near the midline, covered over by
the outflow of the now brain, or neocortex, whose culmination i{n man
marks his primary distinction.

Approxinmately three quarters of a century ago, Jackson (30)
thoorized that the brain evolved in phyletic layers of shich the topmost
layer is aluays highest in commande Accordingly, it was felt that as
each new top layor developed, it modified for its oun ends the mecha-
nisms of the more primitive brain layers situated beneath it.

In 1933, Herrick (24) oppositionslly reasoned that the rhinene
cephalon served as a none-specific activator for the cortex, facilitating
or inhibiting learning, memory, overt behavior and internal attitude.
At this time, it was generally accepted that the expression of emotion
vas mediated by the hypothalamus e not only asutonomie¢ reactions that
result in pallor or blushing, quickenad heartbeat, heightened blood

pressure, sweating, OT peristalsis, but also responses involving striated

muscles, such as grimaccs and trembling of rage. It was also felt that

subjective experience of emotion quite probably required cortical pare

ticipation. Obviously stimulated by Nerrick®s proposal, Papez (43)

searched for neural pathways comnecting the hypothalamus with the cortex.

Based on an analysis of anatomical, experimental, and elinical data,
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Papez found such connections by way of phalic

Unexpected support for Papez® physiological explanation of emotion was
inmediately available, When first announced, the Papez theory was highly
speculative and in need of experimental confirmations The more fruitful
methods of exploring brain function involve observation of 1) the effects
of removing or destroying a part of the brain, 2) the respense to various

kinds of stimulation, and 3) correlations b behavior and

P

ous electrical discharges within the brain, Kluver and Bucy (35) une

en

ngly supplied exp 1 confimmation of Papez® theory a few months

before Papez' paper was published. Extirpation of portions of the rhinene
cephalon in a series of monkeys resulted in striking effects on emotional
behaviore The Papez and Kluver-Bucy reports immediately stimulated wide
spread 1 in the rt phalons It is beyond the scope of this

investigation to completely summarize the studies that followed, but the

Amp of the rhi halon in the 1 organization of emotion
has been well verified,

The ready p of the rh halon as an

physiological & inant of tional behavior led to the investigation

of specific aveas or regions of this brain substratume Among the ime

P and 1§ ing of the ch on the halon

is that being conducted by Heath and his associates at Tulane (21). These
studies followed upon Heath's observations as a participant in the
ColunbiasCrey lobotomy studies. In the effects of loboto-

mies and relatcd operations, Heath noted that the most consistent ree
duction in emotional overflow from memories resulted from removal of

that part of the prefrontal cortex which was connected with the septal






region of the rhinencephalon. By means of implanted electrodes, the

Heath group showed that stimulating the septal region resulted in an
alerting

P and in behavior vhich was considered to be more
generally favorable. Stimulation of other areas of the brain resulted

in the important finding that the same emotional response always ace
companied or followed stimulation of a specific region. Such findings
lend general support to ideas expressed by Herrick (24), Papez (48),
Kluver and Bucy (35), and others who opened up this line of investigation.
Heath's interest in the septal region of the rhinencephalon parallels

shat the 1 1 of midbrain functions by a mmber of other
workers. Magoun (38, 39)_ has focused his work on the activating system
of the brain steme This ascending reticular activating system, as Magoun
calls it, exerts an over-all effect on consciousness. When activated,
it facilitates both behavior and the central alertness that characterizes
the waking state., Vhereas Magoun's system exerts its effect upon the
cortex in a generalized mamner without evidence of topographical locale
ization, Jasper (31) has cutlined a corresponding system in the thalamus
topographically organized to exert an influence upon more restricted
areas of the cortex, In addition, Jasper was able to demonstrate that

ph h d the functional aspects of his thalamic
reticular systems He found that stimulation of specific areas of the
cerebral cortex can modify the activity within the reticular system of

the brain steme Thus, the latter is placed under the control of sensory
stimuli from without and cerebral cortical elaboration from within.
Aimsdch (27) and Rinaldl and Himwich (53, 54) have combined the reticular
systems of Magoun and Jasper as a unit and call it the mesodiencephalic

activating system.






The importance of this system to contemporary speculation and

experimentation and its overall contribution to sn explanation of the
neurophysiology of behavior is reflected in the very recent publications
of tw symposia, Brain Mechanisms and Consciousness (4) and Reticular
Formation of the Brain (50)s These volumes xepresent @ landnark in
ncurophysiolorsical research with respect to behavior and provide an
fmportant step toward the integration of the findings of physiologists,
psycholosists and behavioral scientists into a unified approach to the
understancing of behavior with feSpect to both its neurophysiological

and psychological basese.






EXPERIMENTAL AND THEORETICAL BACKGROUND

Recent experiments by Calloway and his associates (11, 12, 13)

that ch in on reflect 1ying P logical

change, The first of these (13) studied the effect of endogenous
sympathetic activity on the perception of size. Stress was produced
in apparently mormal healthy adults by the inhalation of amyl nitrite.
The p! ion of sympathetic activity by this method led subjects to

increase their estimate of a distant object relative to a near object
as compared to results obtained during nonedrug performance. Similar
findings were obtained with epinephrine and methamph } On the

basis of these findings, Calloway and Thompson (13) hypothesized a
common neurophysiological factor and called it "central sympathomimetic
activity." Since the three drugs used to produce physiological change

all mimic the central comp of sympathetic discharge, these authors

concluded that an 1 in p ic activity was

ied by a reduction in the responsiveness of subjects to things

(stimuli) outside the immediate scene. This decreased environmental
influence was called "narrowed attention."

To test the resulting hypothesized correlation between narrowed
attention and central sympathomimetic activity, Calloway and Dembo (12)
conducted a number of experiments the results of vhich confirmed or

lent support to the hypothesized relationship. In each experiment,

neurophysiological p: fon by vari pathomimetic drugs produced
narrowed attention reflected in a reduction of the behavioral influence
7






of peripheral The £1 eported by Calloway and Dembo
include 1) changes in size ching produced by amyl nitrite, by
epinept and by methamphetamine, 2) ch in myographic activity

to a tone of 110 decibels following administration of nerve gases, amyl

nitrite, and amphetamine, 3) changes in GSR's to various stimuli with

h 1 and 4) ch in ing behavior produced by methamph i
The behavioral effects of i d sy homimetic activity

provoked by drugs, in tewms of narrowed attention, are likened by the

h to those p d by sudden and strong emotion, anxiety, and
panice Studies by Kinsey (33), Shipman (58), and Rohn (36), are cited
as illustrative of the dimimution and reduction of ion to peripheral
and envi 1 £ during tional states, Evidence for grouping
the drugs used above and i her as sympath ic activating
P is p d by Calloway (9) end Bradley and Elkes (3)s A
further, and very imp common denomi of symp activa-

ting drugs and emotions is that they both evoke an "alert" EEG by stimue
lating the brainestem reticular fomation. An immediate suggestion,

1mp to the purp of the p investigation, is that stimulae
tion of the brainestem reticular £ on will produce a change in

attention such that the behavioral influence of peripheral and environe
mental factors will be diminighed or reduced, f.es it will narrow attene
tion, Conversely, it follows that a blockade of the brainestem reticular

system will result in behavi h zed by an i d influence

of ipheral and envi 1 £ f.es the opposite of d

attention. In addition, if drugs, emotions and p dt vhich prod

EEG arousal also produ of on, then it should follow,
according to Calloway and Band (11) that any drug which produces the



opposite of EEG avousal (i.e. EEG drowsiness) should also produce the

opposite of ™ - (leee ™ an on), To test
the broadened fon hypothesis, Calloway and Band (11) selected

atropine as the independent variable. Atropine ideally satisfies the

qui for the inued study of attention by Calloway and his
associates since it evokes higheamplitude slowewave activity in the EEG
(1ecs a drowsy record) and railses the threshold for EEG ™ 1" by

inhibiting or blocking reticular-formation activity, attributes which
are oppositional to the sympathomimetic stimulant agents used in studying
"narrowed" attention.

Three procedures were used by Calloway and Band to test the
behavioral effects of atropine on nommal healthy adultss Two of the
procedures, the Stroop and Gottschaldt tests, were selected because

1 perf on each {rved subjects to concentrate and

qu!

attend only to those stimuli vhich were within the central focus of
attention and to ignore or filter out all intrusive or interfering
stimuli peripheral to the immediate focus of attention. These tasks
call for operations vhich are more ecasily accomplished and performed
by 1y ding subjects wh the third procedure, the Luchi

test, ding to this 1

P ion, 1s p d more fully
by broadly attending subjects. The results confirm the above implied
hypothesis relative to the effects of a reticular substance inhibitor,

atropine, in that perfi on the Luch test was improved while

that on both the Stroop and Gottschaldt tests was impaired,

These studies by Calloway and his group, conducted over the past
few years at the Psychiatric Institute of the University of Maryland,
provide not only an important contribution to our understanding of the
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neurophysiological basis of behavior, but perhaps more importantly, make

more p ble and und: dable the results of other investigators

by applying the epts of d and broadened ion to these
resultss As an example, Calloway and Band (11) eite the work of Miles

(44) who found that atropi d discrimi reactionetime

while simple fonet{ 1 by N lostcally

P Iy Y

p d the subjects® capacity to discriminate

by enlarging the subjects® field of attention. In a simple reaction-time

situation, requiring the filtering out of ive and fering
stimuli, subjects did poorly b pine-provok ng of
attention seemed to direct subjects® fon to peripheral stimuli

which served as detractors and thus impaired performance.
Similarly made more understandable in terms of the Calloway

pts of are dies of the effects of psychological
provocation of the reticular formation. Pally (47) using threat to

create strong emotion and thus stimulating the reticular system with

ing EEC 1 and d sympath ¢ activity, proe

voked narrowed attention in his subjects and obtained impaired perf

on the Luchins test. As implied earlier, task success on the Luchins

test req - to changing details of

the earlier problems permitting simpler more economical solution of
the last two problems.

As a final example of the application of the Calloway concepts
of attention to the understanding and explanation of behavior we utilize
the results of ene of Klein's (34) most provocative experiments. Very
thirsty subjects were divided into what Klein called high interference
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and low interference groups (based on Stroop test performance.) On the
basis of what has been sald here, these groups may be characterized as
broadly and narrowly attending groups respectively, These thirsty sube

jects were shown a series of pictures (exposed tachi pically for a

very short period of time) in the center of which was an object designed
to appeal to a thirsty person. Peripheral to this crucial central object
were a number of neutral objects. Recognition of peripheral objects was
most difficult for the low interference group of subjects (the marrowly
attending group) vho were continually drawn to the highly attractive
eentral object. On the other hand, the high interference group of sube
jects (the broadly attending group) were able to ignore the highly ape
pealing central object and explore more fruitfully the periphery of each
picture.

The application of the and broad epts of 1

to an understanding and explanation of the various behaviors observed

in normal healthy subjects just considered may be extended to account
for much of the behavior currently explained in such diverse temms as
those invoked by classical Hullian theory or the dynamic formulations

of psychoanalytic psychology. In a simple eyelid conditioning situation
(60) high anxiety (inecreased narrowing of attention) leads to more rapid
conditioning since the rather uncomplicated stimulus condition requires
little or no participation of peripheral factors for acquisition. On
the other hand, if the conditioning situation is increased in complexity,
high anxiety causes inferior performance. One would hypothesize that
decreasing anxiety, and thus broadening the attention required to cope
with the complexity of the situation, would improve performance. Psychoe

analytic and other psychodynamic formulations, based on a theory of
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threat and fear may be explained and described in part as the consequence
of the behavioral response associated with the focus of attention (obvie
ously narrowed in the case of scvere emotional states) to environmental
stimulle Characteristically maladaptive, neurotic and psychotic behavior
both represent a failure to utilize all relevant environmental cues vhich
would modify the perception of the stimuli ¢onsidered threatening and
thus produce a corresponding change in reaction to such stimuli, Within
the laboratory, both narrowed and broadened attention may be required,
depending on the situation, for successful performance in specific tasks,
Some of these have already been discussed; many more can be suggestad,
However, realistic adaptation to the requirements of social living d=mands
behavioral responsivity based on a broadened focus of attentions In
general, schizophirenic patients suffer from a catastrophic restriction
of adaptability, no matter vhether thig consists of an fnability to

react to the environment because of their pathological internal stimuli
(hallucinations), or because of thelr inability to realistically integrate
external events {delusions), or bacause of their inability to react at
all (withdrawal, stupor) (57)s The sllowable interpretations of the
results of this proposed study might contribute to a further undere
standing of this disorder {n terms of neurophysiolozical correlates of

behavior,







THE DRUG-INDEPENDENT VARIABLE

The drug, perphenazine (Trilafon), is an aminoederivative of
chlorphenothiazins. Chemically it is 10=(3e(le(2-hydroxyethyl)ebe
piperazinyl)epropyl)e2echlorphenothiazine. The structural formula
is shown in Fioure 1, -

The core of the molecular structure of perphenazine, as with lr
all the phenothiazine compounds, is the phenothiazine nucleus (Figure |
1)e It consists of two benzene rings connected by a sulfur atom and
8 nitrogen atome Chlorpromazine, the prototype of the phenothiazine
compounds by virtue of its early introduction and extensive investie
gation, has s chlorine atom attached to tha nucleus in the 2-position,
and 8 threeecarbon "gide chain™ attached to the nitrogen atom of the
mucleus, The third carbon atom in the side chain is followed by another
nitrogen atom and the remaining valences of the nitrogen atom are filled
by two methyl groups (Figure 1).

Changes in the structure of chlorpromazine, at the end of the
carbon chain and to a lesser extent at the 2eposition of the nucleus,
have been made in search of compounds posseasing increased cliniecal
end therapeutic efficacy concomitant with reduced toxic risks end
untovard side effacts (18, 26, 28),

Perphenazine, {n common with chlorpromazine (Thorazine),
promazine (Sparine) and triflupromazine (Vesprin) has a chemical
structure vhich includes three carbons in a straight chain. Freyhan
(18) econsiders this chain to be a characteristic of druss included in

13
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Figure 1
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what he calls the "chlorpromasine model." The significance of this chain
in blocking midebrain reticular system activity, wes pointed out by Rimwich
(26)s In addition to the three carbon straight chain, the structurs of
perphenaszine includes a piperazine radical and, with prechlorperasine
(Compaszine) and trifluoperasine (Stelazine), is included in the group of
drugs Freyhan has called the “proclorperazine model.® Interesting, and
important for the present study, is the observation that drugs possessing
the piperazine radical are said to produce alerting, arousal and stimue
lating effects (25)e An equally interesting and provocative observation
is the structural similarity of the phenothiazines to the antiedepressive
drug imipramine (Tofranil)e Himwich (26) regards this drug as a stimulant,

Finally, adding to its intriguing possidilities, perphenasine,
vhen first introduced early in 1957 was heralded as a full-range trane
quilizer recommended in various dosages for treating the entire spectrum
of emoticuslly disturbed patients (17).

Preliminary clinical investigations sumarized by Schering
Corporation established perphenazine as & potent tranquilising agent
with {mportant behavioral effects. Anxiety, tension, apprehension, ag-
gression, psychomotor hyperwactivity and fear have been found to be ree
1ieved follouing modarate dosage chemotherapy with this druge The broad

ataractic sction claimed for perphenazine is such as to quiet and relax

patients without darpening or reducing auarenesse Patients are said to

exhibit renewed interect in their work and surroundings. The emotional

stabilization produced by this chemical compound {s reported to increase

the patient's capacity to respond to psychotherapy and other therapeutic

maasures.






16

Also, at moderate dosage levels, the more serious side and
toxic effects have been observed infrequently or not at all, Photoe
sensitivity, despite deliberate attempts to elicit this experimentally,
has not been produced, Repeated studies of liver function, blood,
urine, and visual fields have not revealed perphenasine-induced abnore
malities, Although jaundice, bonsemarrow depression and narrowing of
visual fields have been associated with the use of various other trane
quiliszing drugs, they have been notably absent in studies with pere
phenazine.

The only gerious side reactions reported are extrapyramidal
symptoms, at times simulating those of the Parkinsen syndrome, vhich
occasionally occur following high doses (20 mg. daily) of the druge A
decrease or withdrawal of the drug quickly abolishes this reactiom or
1f medication must be continued, control of these symptoms can be
achieved by the concomitant administratien of an anti<Parkinson drug
such as benztropine methanesulfonate.

Side yeactions of a less serious nature from the medical point
of view have been observed. These include blurred visien, nasal congese
tion, and constipation. Only mild hypotensive effects have ocourred
which in many instancas are believed to be associated with relicf of
anxfety and tension. Mild insomnia and motor restlessness, easily cone
trolled by other means, have been reported in some patients. Hypnotie
effocts are minimal (18).

Published studies reporting on perphenazine in addition to

strictly clinical triale have not yet appeared in large mumberse Ayd

(1), treating twenty-five elderly psychiatrie patients (age range 6080
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years) vhose predominant symptoms were extreme anxiety, agitation and
excitement found perphenazina ¢linically effective in those disorders
in which anxiety is paramount,

Cahn and Lehman (3) administered perphenazine to efghtyefour
fenale patients and report perphenazine to ba a useful and safe agent
in thae treatment of acute and chronic disorders. As with the Ayd study,
lack of controls weaken the interpretative aspacts of the studye In
both studies, side rcactions were mild and when they did occur were
quickly abolished by appropriate counteremeasures.

In a preliminary report, MasoneBrowne (42) presents some tantae
tive findings with perphenazina. A more detatled account of this same
study s prosented by MasoneBrowne and Borthwick (43)s They treated
seventyefive chronic patients (36 males and 39 females) with a mean
ane of 41,8 yearse All the patients displayed anxiety and overeactivity,
or wera problems in manasemont, Thae doubleeblind technique was used
with patients divided into three groups of twentyefive, Thae three
groups wvere each subjected to a different treatment schedulej Group I
wags given perphenazine 16 mge telosde} Croup II, chlorpromazine 23 mge
t.ie.des and Croup III, an inactive placebo 25 m3e teleds All medication
was taken orally in tablets of the sane shape, size and colore [ue
ration of the study was thirty dayse Urinary, blood, and liver function
tests were macde before and after the trial, Blood pressure, pulse,
raspiration, nausea, restlessness, anxiety, alertness, confusion, and
insomnia were charted dailye A quantitative evaluation of behavior
(acute anxiety cluster of the Wittenborn Rating Scale) was obtained
pree and postetest, Patients werc also mecasured on a battery of tests

consisting of tapping, dotting, disit syabol, digits formards and
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backwards, and Porteus Mazcse Perphenazine was significantly effective
in alleviating acuta anxicty. In addition, tapping and dotting pere
formance was eisnificantly superior than that with either chlorpromazine
or placebo. No differences were obtained on other performance testse
All teats, with the exception of the Porteus llazes, showed the greatest
change towards improvenient §n the group treated with perphenazines The
placebo group showed the least changee In this study, the authors conclude
that the drug acts principally on the alerting system of the brain stem.
Its potency is placed at five to ten times that of chlorpromazine, and
fits therapeutic ratio is improveds Side effects were minimale The term
sciotic 13 substituted for tranquilizer vhich is oconsidered a misnomer
since, in the opinion of these investigators, these druss affect erude

or basic consclousness.



STATIMENT OF THE PROBLEM

The recent of ph logical and logical

advances, especially with respect to the advent of the tranquilizing
drugs and the further clarification of the functions of the midebrain

reticular system, P vely, has opened up new areas of investigation

into mental illness. The literature on the tranquilizing drugs will not

be reviewed at this time since much of it is not p to our probl
Wikler (63) has provided a recent and painstaking review of the investie
gations relating ph logleal ches to the diagnosis, explanation

and of psych hol 1 states. Imp for the p

investigation is that they all provoke midebrain reticular formation
activity (2, 25, 64)s In view of the studies by Calloway and his ase
sociates vhich relate changes in the focus of attention to changes in
midebrain reticular activity, the cbservations of Mimwich (27), Rinaldi
(51) and Rinaldl and Himach (52) are both i ng and p: vee

These investigators suggest that the effect on midebrain reticular
activity of lowedose phenothiazine derivative drugs is inhibitory; highe
dose, stimulatinge

The problem to be investigated in the present study may thus be
stated as followst If different doses of a phenothiazine derivative
drug have different effects on the activity of the midebrain reticular
system, and these in turn are reflected in differences in patient bee
havior, then patients treated with different amounts of the drug should
perforn differently on tasks calling for either narrowed or broadened

19



attention and these differences should be applicable to experimental

studye

The two major hypotheses to be tested may be stated specifically

as followst
I.

II.

Patients treated with perph ine in dosage
presumed to stimulate the brainestem reticular
system will perform better on a task requiring
"narrowed” attention (modified Stroop test) than

will patients d with perph ine in dosage

amounts presumed to inhibit, depress, or block
brainesten reticular system activity.

Patients d with perph ine in dosage

presumed to inhibit, depress, or block the braine

stem reticular system will perform better on a task

game)
than will patients d with perph ine in

requiring "broadened" on (

dosage amounts presumed to stimulate brainestem

reticular system activity.



MCT!OD

Sixty female echizophronice patients at Kalamazoo State llospital
served as subjccts in both exneriments of this investinatione All wera
medically cleared of physical and sensory involvenentse Each patient
vas clinically considered eapable of comprchending the experinental ree
quircnents and of participating cooperativelye A summary of the charace

teristics of the patients may be found in Table 1 and 2,

N.-‘.tr‘rialg

Task I (llarrowed Attention Task)

The materials are modifications of thoca exmloyed by Stroop (59)
to study intoerforonces TCescribod by Thurstona (61) and more recontly
employed by Klein (34), Callowny and Band (11) and Proverman and Lazarus
(C), the procedure involves the sirmltancousg proscutation of two stimulus
attributes, color and shape, which are inherent aspects of the same syabole
In the prescnt investigation, tha superinposition of one of the four
primary colors on one of the four simple geometrie figures sclected met
the criteria of inherency and simultaneity of prescntations The experie
mental materials for this task consisted of three 15" x 20" test cards
and threce 3" x 4" corresponding practice cardse

Test Card I (Fi~ure 2) contained ninetyesix geometric fioures
each blackecutlined on vhite and one inch square in size. An equal

nuober (twentyefour) of squares, circles, crosses and triangles were
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COMPARISON OF CHARACTERISTICS OF PATIINT GROUPS USLD IN THE PRESENT STUDY

Treatnant

Mcan Length of
Hospitalisation
-4n Monthas

Mean Age

ﬁr in Years

153,23

136.33

Value of F from an

analysis of variance

between means

P for 2 and 37 d.f.

1.66
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arranged {n efght columng and twelve rows such that each figure appeared

twice in each row and three times in each colum. No figure succceded
itself in any row or colume. All figurcs were separated on all sides
by one<half inch.

Test Card Il (Figure 3) contained a total of ninetyesix oneeinch
circless An equal number (twentyefour) were tinted in each of the four
primary colorst red, yellow, blue, greens Each color appeared twice in
each of tuelve rows and three times in each of cigﬁt columse. No color
succeeded 1tself in any row or column, All colored circles werae scpae
rated on all sides by ongehalf inche.

Test Card III (Figure 4) contained a total of ninetye-six oneeinch
colored gecometric figures,s The figures and colors were identical to
those used on Test Cards I and II, respcctivelye Arranged in eight
colunns and twelve rows, each color and each figure appeared exactly
twentyefour times, twice in each row and three times in each column.

No color or figure succeeded itself in any row or column, All colored
fisures werae separated on all sidcs by one-half inch.

| The corresponding practice cards contained one each of the four
geonetric figures used in Test Card I3 four circles each tinted in one
of the primary colors used in Test Card Il end one each of the four
geometric fisures each tinted in one of the four primary colors as in
Test Card 1IX,

The stimulus naterials vere drawn and waterecolored by a graduate
art student on Nos 74 (heavy weicht) HieArt hoteprossed, white {llustrae
tion board,

Subjects were presented with the Test Cards {n the following

order « I, II, III, IlI, Each wrs preceded by its corresponding practice
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Figure 4







carde Practice cards were placed flat on the table, face-up, dircctly

before each subjccte Test Cards were placed uprijht at slightly more
than a 90 degree angle on a stand fifteen inches from the edge of the
table and directly in front of each subject, Each Test Card was cone
cealed by a blank card which was removed for the test proper.

Each subjcct was asked to name the four ghapes on the practice
card for Test Card I. She was then told, "Underncath this enpty card
there is another one with lots of shapes on it just like the four on
thig little card, You are to name these shapes as fast as you can as
soon as I take thisg blank card awaye Do tha top row first and then,
vithout stoppinz, do the next row and kecp going until you've done the
vhole carde Are you ready? Go ahcadl™ The blank card was removed
imediately after the dircctive, po ahecadl with the sirultancous
activation of a handecontrolled stop watche Upon corpletion, Test Card
I wvas rcwved from the stand and replaced by Test Card II vhich was
covered by a blank card, The practice card for Test Card II was pree
scnted to the subjoct with fnstructions to name the four colors in vwhich
one each of the four circles was tinted, Testing with Tost Card II
proceeded as with Test Card I. In the instructions to the subject, the
word "colors™ was substituted for the word "shapes." Upon complaetion,
Test Card II was removed from the stand and replaced by Test Card III
vhich was concecaled by a blank cards The practice card for Test Card
III wvas presented to the subject with the following instructionss "On
this little card there ara four, colorad shapese The colors and the shapes
are the sane as the ones you naned beforas I want you to nane the four
shapes only and pay no attention to the colorses Just tcll me the nanes

of the four shapes on this card just like you d¢id before and pay no
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attention to thae colors.™ Following the subject?®s comprehenaion of the
task, she was given the following instructionst ™iow I'm going to une
cover another big card on which there are many colored shapes. I want
you to name only the shapes on this carde Remenmber, only the ghapas and
pay no attention to the colorse Just as you did before, do the top row
first and then go right on to the next row without stoppinge MName all
the ghapes on the card as fast as you can wvithout stoppinge And remember,
pay no attention to the colors.” The procedure at this point was similar
to that employed with Test Cards I and II, Upon completion, Test Card
IIT was retained on the stand and immediately covered by the blank card.
The subject was anain presented with the practice card for Test Card III
and was toldt "This time, I want you to name the colors on this little
card and pay no attention to the shapess Remember, just give me the
names of the colors."™ Following tha subject?s comprehenstion of the task,
she was given the following instructionss "I'm going to show you the
samg card you saw a little uhilo ago, the one vith all the colored shapes
on §t, This time I want you to name only tha colors and pay no asttention
to the shapese™ The romaining instructions and procedure were similar
to those used previously with this card with the appropriate interchange

of the words "colors” and "shancs."

Task II (Droadened Attention Task)
Tha materials and procaduras for this experiment were sugoested
by techniques orisinally used by Humphreys (29) and later by Grant (20),
Bruncr et al (7), and Callowny and Pembo (12)e Subjccts are required to
guess which of two equally likely events will occur and then observe

vhether or not the puess was correct by observing the event, After cach
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event observation, a new guess is made, followed by anothar obsere
vation, etc., throughout a series of trials. The frequency of the
two events is then changed such that one of the two events becomes
more likely and the other, less iikely.

The materlals used in this investigation were designed for
individual administration and consisted simply of 3 x & inch cards
out from Nos 74 (heavy weight) HieArt hotepressed, white $llustration
boarde In the center of the face sidae of each of these cards is a
onseinch red or blue circle, Sat I conaisted of ton cardse Five of
these cards contained a red circle; and five, a blue circle, Set II
also consisted of ten ¢cardse On eight of these cards, the circle was
redj on two, blue.

The subjects were first presented with Set I and given the
following information and instructions. "Here is a stack of cards.
On gome of these cards, there is a red circle (subject s shown a card
wvith red circle on §t) just like this one, and on some of the cards
thers is a blue circle (subject is shown a card with a blue circle on
it) just like this one. Remenber now, some cards are redj and some are
blues I'm going to mix tham up just like this (cards are shuffled) so
that we don't know which cards are red and vhich are blue.” Cards are

then placed in 8 stack, face down, before the subjecte "I would 11ke

you to guess wvhich color is on the top carde Remember, it has to be

one of two colors, After you zucss, I'1ll turn it over so you can see

vhat the color really is. low make your guess.™ As soon as the subject

makes her guess, the card is turned over and the exaniner says, "it is

a (name of color) one™ and piaces it aside, face doun. The subject is
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asked to make 8 new guess for each card in the stack after vhich the
card is turned over, naned by the exanminer, and placed in the discard
stack,face downs After completing the series of ten cards, E gshuffles
them for approximately fifteen scconds during which the subject §s in-
formed that the procedure is to be raepeated. Three saries of guesses
are obtained for Set I, After the third series, Sat 1II is substituted
for Sat I and placed before the subject without coment, Ten series of

guesses are obtained witin Set II,

Procedure

The sixty female schizophrenie patients who participated in
thig study were randomly assigned to one of three groups of twenty
patients each, Each of the groups was then assisned to one of three
treatment schedules by & blind randomization procedurses The medication
schedule for each of the three groups was determined on medical advice
and approvals Croup HD (highedosage perphenazine) received 43 mge of
perphenazine dailyj group LD (lowedosapge perphenazine), 12 mge of
perphenazine dailys and group P (perphenaczine placebo), an inert saline
compound, All tablats administered were identical in size, color and
shapes Each medicated tablet contained & mgs of perphenazines Each
patient received a total of 12 tablets a daye OGroup HD received four
& mge tablets of perphenazine, te.i.d.} Group LD, one & mg. tablet of
perphenazine and three 4 mg. perphenazine placebo tablets, teledes and
Croup P, four & mg. perphenazine placebo tablets, telede

All patients included f{n the study were withdrawm from all
previous mecdication for a period of at lecast three full dayse Lxperie

mental medication, following one of the three schedules adopted for
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this investigation, d for three ve days. Tests were
conducted on the day following completion of the medication schedule.
The subjects were exanmined in a randomized order with the sequance of
the two tasks reversed with successive subjects. The conduct of the
investigation, relative to all the randomization aspects, was controlled
and supervised by a colleaguee

The double=blind condition was present throughout the study,
{.e0, neither this investigator nor the patient was aware of the group
to vhich she was assigned nor the medication she had received. The
meaning of the tasks to the subject was not investigated in the present
instance to the extent of obtaining quantitative and objective data. All
evidence h » includi of the patients and ward

and medical persomnel, indicated that the patients viewed the tasks as tests
of speed, mental alertness and of intelligence of some kinds As such, it
is considered highly likely that each patient was set to participate and
respond optimally. Each patient was told that she was being asked to
perform a number of tasks which would provide the medical staff with infore
mation useful in its efforts to help her. All observations were made
individually in the same room under relatively constant conditions of
{llumination and room temperature. Furnishings and equipment in the room
were not moved or changed during the period of study. This included the

4' x 4% x 30" table which provided the surface on which the test materials
were placed. The subject and examiner sat at adjacent sides of the table
with the subject seated to the left of the examiner always in the same
position in the room. A 200 watt bulb suspended directly above the table
was used to illuminate the test materials. No shadows were cast in any
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ingtances The physical conditions are thus considered to have been

relatively icdentical for all patientg,






RESULTS

e t I d _Attent T

Table 3 surmarizes the performance scores (to the nearest whole

second) for each subject to the experi 1 conditionss The
experiment provided each subject with two opportunities to respond to
one of two simultaneously presented stimuli each of which was an ine
herent aspect of the same symbol, a colored geometric figure. In the
first instance, the subject was to name shapes while ignoring colorsj in
the second, name colors while ignoring shapes. Difference scores between
times taken to name one stimulus alone and time to name that same stimulus
in the presence of the second interfering stimulus served as the basic
data for this experiment, The algebraic addition of a constant eliminated
minus values and rendered the data more managesble without violating any
aspect of the statistical analyses and allowable interpretations. The
two sets of difference scores were plotted separately. Since each distrie
bution of scores was approximately belleshaped, no transformation was necese
sarys A Pearson product-moment coefficient of correlation, r = ,146,
between the two sets of difference scores for all sixty patients indicated
that gseparate analyses should be mades Table 4 summarizes the mean pere
formance scores, in seconds, of the three groups of subjects according
to the experimental conditions. Separate t tests were made between the
mean performance scores of the highedrug group and the lowedrug and placebo
groups in naming geometric figures in the presence of interfering colors.
(Table S.) The resulting t ratios of 1.57 and 1.35 for 38 degrees of
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Table &4

PERFORMANCE SCORES ON A MODIFICATION OF THE "STROOP™ TEST OF THREE GROUPS
ITIONS

OF PATIENTS TESTED UNDER DIFFERENT TREATMENT COND!

- e Ch in Perf
N
Group Tﬂ - i a - E
I 44 44 v + 100 + 100

Low Drug 20 114,50 81,60 106.55 83,40 92,05 101,80
High Drug 20 119,55 86,30 119,60 92,55 100,05 106.25
Placebo 20 128,85 90,40 120,20 89,15 91,35 98,75
* I = Naming Geometric Figures vhen presented alone.

II = DMNaning Colors when presented alone.

III = Naming Ceometirc Figures in presence of interfering Colors.

IV = DNaming Colors in presence of interfering Ceometric Figures.
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Table 5

COMPARLISON OF PERFORMANCE CHANGES ON MODIFLCATION!
OF STROOP TEST DUE TO INTERFLRENCE
(Naming Geometric Figures in presence of interfering Colors)

qu tneat N Mean Score* Difference t
Low Drug 20 92,05
8,00 1.57
High Drug 20 100,05
8,70 1.35
Placebo 20 91,35
* Time in for ing G ric Figures

interfering Colors - time in
Figures alone + 100,

for

in presence of
'] e
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frcedom were found not significant., lighedrug dosage may therefore be
considered statistically indistinguishable in its effects as compared
separataely with low=drug and placebo medication and the mull hypothesis
of no effect is tenable,

Similarly, a ecomparison of mean performance scores of the highe
drug group and the lowedrug and placebo groups in naming colors in the
presaence of interfering geometriec figures resulted in t ratios of .83
and 1,69 (Tadble 65- For 38 degrees of freedom neither of these {s sig-
nificant and the null hypothesis of no effect with regard to highedrug
medication {s taﬁablo. In summary, highedrug medication may be cone
sidered as having no significant effect on performance of the kind
called for in this experiment vhen the two performances are considered
separately. Since the differances shown in the last tuwo columns of
Table & are parallel, an eanslysis of the combination of the two might
prove fruitful (Table 7)e A comparison of the mean combined performance
scores of the highedrug group and the lowedrug group resulted in a ¢
ratio of 1.77., For 338 degrees of freedom, this is not sgignificant and
is {n agreement with the results of the scparate analysess A comparison
of the high=drug group and the placebo group resulted in a t ratie of
2.14 vhich for 38 degrees of freedom i{s significant at better than the
¢03 level of confidence, It may be concluded that combining the two pere
formance scores results {in a more sensitive measurs vhich barely reaches
the conventional level of confidence. The direction of this effect is
opposite to that predicteds The first of the major hypotheses of this
investisation 18 thus considered not confirmed according to the experie

mental conditions and statistical analyses erployed.



Table 6

COMPARISON OF PERFORMANCE CHANGES ON MODIFICATION

OF STROOP TEST DUE TO INTERFERENCE

(Naming Colors in p of £ g Figures)
Treatment N Mean Score® Difference t
lean re' @

Low Drug 20 101.80
445 «88

Righ Drug 20 106,25
750 1.69

Placebo 20 98,75

* Time in seconds for naming Colors in presence of interfering
Ceometric Figures = time in seconds for naming Colors alone

+ 100,






Table 7

COMPARISON OF COMBINEZD PERFORMANCE CHMANGES ON MODIFICATION
OF STROOP TEST DUE TO INTERFERENCE

’ m‘;::: e N Mean Score Difference t
Low Drug 20 194,40

11.90 1.77
High Drug 20 206.30

15.80 2.14
Placebo 20 190,60
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Exporiqent It (8roadoned Attention Toaek)

The performance scores for all sixty subjccts are summarized in
Table 8 according to the experimental conditions. Mean performance scores
for each group for each trial are presented in Table 9.

Fioure 5 i{s a graphic representation of the group data in Table
9, The number of guesses for the "less likely™ event over the last eight

trials served as the basic cdata for this experinent, This decision was

based on an inspection ¢f the performance curves in Figure 5 wvhich 1lluse
|
trates graphically ths systematic tendency of the lowedrug group to make [r
{
less guesses for tha less likely event than the other two groups over h

trialge Accordingly the data were subjccted to an analysis of variance
involving repcated measurenonts of subjects in independent groups (16),
In the analysis between the lowsdrug and highedrug groups, Table 10, the
nain effect of treatment method s simificant (F » 4,413 defe » 1 and 333
P <{,05)} the maln effcct of trials is also significant (F = 3,703 defe = 7
and 2663 p.001)s The siznificant interaction variance, treatments x trials,
(F = 6,543 defe = 7 and 2063 p <,001) 1s {nterpreted as meaning that the
obtained difference in trend among the two groups cannot be reasonably
attributed to chonces As a product of tha joint effect of method and
trial, the interaction variance tellsus that ona of the treatment gchedules
(low drug in this instance) is more effective over trialse

The analysis between the lowedrug and placcbo groups (Tabla 11)
further stronjthens the sunyostion that lowedrug patients are provided
vith an advantace in performing the task presented over trials, The main
effacts of treatment (F = 10433, defe = 1 and 353 p <.01) and trial (F =»

4,453 defe = 7 and 2063 p 4001) are both ei-nificants The interaction

variance, trcatnents x trials, 13 also significant (F = 3,233 defe = 7 and

2663 p <.01)e




Teble 8

1 EACH OF THIRTEEN TRIALS

UENCIES FOR UNLIKELY CCLCR (BLUE) OF PATIENTS O
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SUMMARY OF GUESS FRZ!

Placebo (N = 20)

Trials*
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Table 10

ANALYSIS OF VARIANCE OF PERFORMANCE SCORES OF TWO GROUPS OF PATIENTS
TESTED UNDER DIFFERENT TREATMENT CONDITIONS (LOW-DOSE AND HIGHeDOSE
DRUG) WITH EIGHT TRIALS FOR EACH GROUP

Source of Mn
Vartation Sum of Squares defe llu;! | 4
Between Treatments 95.71 1 95.71 4,41
Between patients in
same group 824,29 38 21,69
Total between
patients 920,00 39
Between Trials 38.08 7 S.44 3.70
Interactiont :
Trials x treatments 67.32 7 9.62 6454
Interaction: pooled
patients x trials 391,60 266 1.47
Total within '
patients 492,00 280
Total 1417,00 319







ANALYSIS OF VARIANCE OF PCRFORMANCE SCORES OF A GROUP OF PATIENTS
TESTED UNDER DIFFERENT TREATMENT CONDITIONS (LOW-DOSE DRUG AND
IDENTICAL PLACEBO) WITH EIGHT TRIALS FOR EACH GROUP

Source of
Variation

L

Tadle 11

hum of Squares

Betwaen Treatments

Between patients in
same greup

Total betwesn
patients

Between Trialas

Interactiont
Trials = treatments

Interactiont pooled
patients x trials

Total within
patients

Total

d.f.

l
123.00 ' 1

30.10

38.40

464,20 3







Reference to Tables 10 and 11 will reveal that one error temm was

used for the test of significance for treatments and a second error temm
for the tests of significance for trials and interaction. It s to be
noted that the test of significance for treatments is based on independent,
randomly assigned groups of patients, vhereas the tests of significance
for trials and interaction between trials and treatments is based upon

the same patients involving possibly the presence and effect of corre-
lation, Because of these considerations, two different error terms are

advisable; one for the possibly correlated data obtained from the same

patients and one for the data obtained from independ groups of randomly
assigned patients,

In summary, lowedrug medication may be considered as having a
significant effect on performance of the kind called for in this experie
ment., The second of the major hypotheses of this investigation is thus
considered confimmed ng to the exp 1 conditions and stae

tistical analyses employed.



DISCUSSION

The results of the two experiments of this investigation may be
vieved as failing to support the hypothesis that "patients treated with
perphenazine in dosage amounts presumed to stimulate the brainestem

reticular system will perform better on a task requiring narrow attention

than will patients d with perph in dosage amounts presumed
to inhibit, dep or block brainestem reticular system activity" and
upporting the hypothesis that "patients d with perphenazine in

dosage amounts presumed to inhibit, depress, or block the brainestem
reticular system will perform better on a task requiring broad attention
than will patients d with perp in dosage amounts presumed

to stimul brainestem reticular system activity.” In view of the above,

a of the experi 1 conditions seems warranted.
A reeexamination of the materials used in both the experiments
of this investigation serves to reaffirm the original sssumption that

the three al experi 1 requi for the observation of the

focus of attention as conceptualized in this study are fulfilled. Since
introspective reports of the extent to which a person ignores or utilised
peripheral factors are unreliable, information about the focus of attemtion
must come from inferences based on observed behavior (10). If factors
lying outside the central focus of attention easily influence behavior,

we may infer that the p of withdrawing from or igr ng peripheral
factors is minimal and the focus of attention is broads If peripheral
factors are effectively ignored such that the process of withdrawing

47
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from them is maximal leading to 1ittle or no effect on behavior, then

it can be assumed that the focus of attention is narrow. These obsere
vations, translated into emperimental form relative to behavior, have

three requirements which are p d inh in the exp 1
materials of this investigationt
1, Both tasks present situations in which the subject’s

on s di d ds some aspect of the current

environmental situation,

2, Both tasks present stimuli wvhich are removed from the

central focus of the subject’s attention.

3, Both tasks provide a measure of the subject's behavior

which reflects responsiveness to peripheral stimuli.

The adoption of dally dosages of 12 and 48 mg, of perphenazine
as medication levels which would presumably depress and activate, re-
spectively, the midebrain reticular system, though based on the corroborative
advice and approval of a number of physicianepsychiatrists, must be econe
sidered a somevhat arbitrary decision based on clinical experience and
information which at the time was admittedly meager. Evidence for pree
suming, by means other than task performance, that 48 mg., in effect,
does stimulate the midebrain reticular system {s provided by Rinaldi and
Himwich (52) and Magoun (40) who show that the overactivity of this system
is responcible for the prod of Parki isme 1In the p study

nine of the twenty highedrug patients showed, vhen tested, the charace

teristic tremor and behavi 1 restl of Parki ism as &

to none in the lowedrug or placebo groups. In addition, of the patients
dropped from the study for vari Parki ism was given as the

cause only in those patients who had been started on highedrug medication
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but had to be withdrawn b of 1 ked d
participation in the study clinically contraindicated.
Assuming, then, on the basis of the production of Parki ism

in highedrug patients that the brainestem reticular system is, in effect,
stimulated and activated by 48 mg. of perphenazine daily in divided doses

for three ve days, the app 1y negative results are indeed
surprising and perplexing.
Drugs and procedures vhich seem to fon include amyl

nitrite, a vasodilator} hamph } a homimetic; an antie

— yup

cholinesterase nerve gas, vhich is parasympathomimetic; and the
vasoconstricting cold pressor procedure. This rather heterogeneous
group of agents have at least one thing in commonj they all seem to
have a stimulating effect on the midebrain reticular system as shown
by an alert EEGe In common with the above group of agents, highedose
perphenazine also stimulates the midebrain reticular system but unlike

them, at least within the p ! 1 £ rk, it does not

-

narrow attention, In fact, as p ly indi dy to Table 4

suggests that the highedrug group was the most penalized of the three
groups in perf the d fon task, This greater diffie

culty in ignoring or filtering out intrusive stimuli is oppositional to

p 1 in the p of an

P 11y al 4 midebral

reticular systems A possible explanation which might be put forward is
suggested by the incidence of Parkinsonism within this group which suggests
that the level of stimulation was too highe Broadbent (5) invokes an

activation theory of attention, among others, which appears to be useful

in the p 1 His is with the effect on behavioral
efficlency as a function of level of stimulation and activation of the
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nervous systeme Since Parkinsonism i{s indicative of a disruption of
the intesrity of the nervous system which renders it laess efficient in
its functions, the activation theory secns to be in harmony with these
results, Further support can ba obtained from Hebb (22) who suczests
that too high a level of activation is detrimental to efficiency because
of {ts disruptive and disorganizing effacts,

On intuitive grounds, the above explanation seems reasonable.
But {t i3 not the only or even the best explanation that can be effered,
There is evidence that increased activity in the midebrain reticular
system may result in a decrease in sansory input (56), This squares
vith Hebb (23) who looks upon attention as the process that produces the
selectivity of a response to a stimulus and describes it as "a central
facilitation of a parceptual activity.” This process, we infer, can ba
rendered {nefficient by too intense stimulation, He refars to EEG findings
indicating that all parts of the brain are continually active so that any
{nconing excitation must be superimposed upon an alreacdy existing excie
tation (23)e This aspect of the problam is also discussed by Broadbent (5)
vho invokes 8 filter theory of attention which 1s concerned with the se-
lection of a stimulus vhich may be delayed or blocked due to a high level
of activity thus leading to behavioral inefficiency,

A third possible effect of excessive niurophynlological arousal
i{s an influence on central integrative mechanisms (18), No clear explae
nation is as yet available, as is true with most {f not all neurophysi-
ological theories of behavior, but it has been shoun that stimulating
the mid-brain reticular system can somechow interfere with tha central

processes necessary for the assimilation of an expericnce (18).






The asbove hysiological evid is p to emphasi
the possibility that vation of the midebrain reticular system
can lead to a functional disxuption of the 1 system which
may often make about behavior following experimental applie

cation or presentation of stimulating agents somewhat dubious. In view

of this, the negative results ob d in Exp I(

Task) must be considered as, at least, equivocal in terms of the stated
hypothesis. The first part of this hypothesis states that "Patients
t d with perph ine in dosage amounts presumed to stimulate the

brainestem reticular system willsesoo” Based on the opinions of the
psychiatristephysicians vho served as medical advisors and consultants

throughout the study, it is p that the expert 1p 1
of the midebrain reticular system with highedose perphenazine did, in
effect, prod hysiological 1. That a behavioral countere

part, narrowed attention, was not concomitantly produced is explainable
on the basis of possible physiologieal effects of lation

of this neural subesystem.

The results of this study are seen to agree with those of Calloway

(10) and Calloway and Band (11) with resp to drug on

one Imp AL£E in the experimental conditions used

in these studies and those used in the present investigation warrant a

cautious approach, h s In the op ion of identical
processes. Atropine, amytal, aleohol, and lowe=dose perphenazine, are
all accompanied by behavior ch istic of broadened ion pre-

logical dampening of the midebrain reticular

ably due to a

system (10, 11). But here the major similarity ends. A drowsy atropine
EEG 4s not accompanied by behavioral drowsiness. Amytal and alcohol, on
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tha other hand, produce drowsy behavior as well as a drousy EiGe Lowe
dose perphcnazine also produces both a drowsy £ZG and crouwsy behavior
but unlike the other threa agents, the drowsy reactions arc imediately
reversed by intemnal or external stinulatione As Calloway (10) sugsests
soncthing underlying neurophysiological arousal would be the most parsie
nonious scneralization about the druns studied, and the most parsimonious
explanation for the bchavior obscrved would be i{n terns of focus of ate
tentiones But parsimony alonc, as is well acreed upon, docs not necessarily
establish lavse In addition to the drugs, diffcrences in rescarch subjects
contribute to dif{ficulty in accounting for apparently expectcd resultse
Althoush no physiolozical or psychological measures of anxicty were ine
cluded in the present study, a8 population of hospitalized female schizoe
phrenic patients is presumed to bring to an experinental situation affective
recponse teondencies unlilke those of wvolunteor Johns liopkins undergraduate
and firste and sccondeycar medical students motivated by the offer of four
dollars for epproxinately two hours? tinee

Differences in task procedures are indead markeds Important in
this respect, are tha possible common and uncommon factors in the procedure
used by Calloway and his associates and that usad in the prosant investie
gations Many of these factors may have important {mplications of bechavior
other than focus of attention.

In general, the results of this investigation appear to be in
hamony with a growing body of literature which is intent on detailing
and specifying much that is implicated in this study. l!Malmo (41), White
(62), Samuels (50), Casterbrook (15) and others have separately cdirected

thenselves to a consideration of the relationship betwecn activation and
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perfomances Though attacking the problem from somevhat different viewe
points and theoretical positions, each gives convineing support for a
f1auful rolationship betwoen level of activation and performance dee
scribed by an inverted U curve.

The inverted U shaped curve has beon ghowm to hold in numerous
learming and performence situations vhen responses are plotted against
activation lavel (135, 41).

On the basis of these recent attempts to integrate the facts of
the relationship betwaen performance and activation, Malmo (41) presents
an experimental paradign (Figure 6) which schematically formulates

performanceeactivation relationships.

Figure 6

PERFORMANCS ACTIVATION RCLATIONSHIPS
CORRESPONDING TO INVERTZD U SHAPLED CURVE

Activation Level Expected Paorformance Level
Lou Low
Mioderate Optimal
High Low

The paradign is intended to show that from low activation up to a point
that is optimal for a given task, level of performance rises monotonically
with increasing activation levels Beyond this optimal point the relation
becomes normonotonic, Further increases in activation produces a fall in
performance.

The paradigm appears to provide & neat description of what occurred
in the first experiment of this investigation., Apparently 12 mg, of

perphenazine wans not enough to irprove behavior and 43 mge was too muche



54

Crucial to the present discussion is the problem, unanswered
here, of the extent to wvhich the two tasks used in this {nvestigation
differ in complexity and the preccise level of activation which s optimal
for each,

An extension of the present desizn might well incorporate ape
proaches that would handle the problem of weighting for task complexity.
It could also include an increased number of drugetreated groups each of
vhich would be adminisgtered the drug in graduated fixed amounts. This
would permit the observation of performances with drug dosage extending
in fixed amounts over a wide range.

Further efforts might well consider drugs other than perphenasina,
Since the effect of activation on psychological functioning is much in
nced of explanation and understanding, efforts need not be limited to

studies on attention.






SUI MARY

The present fnvestigation was designed to explore a physiological
activity that is widely held to be involved in attentive bechavior and to
test the hypothesis that experimental prowocation of this activity by the
drug perphenazine will be reflected {n measurable behavior,

Threce groups of paticnts were medicated orally over a period of
threce consecutive dayse. The two experimental groups respectively recelved
lowdose perphenazina (12 mge in divided doscs teleds) and hizhedoce
perphenazina (43 mge in divided doscs telede), whereas the control group
recelved an {nactive placebos The doublesblind technique was employed.

Ss wera presented with two tasks designed to measure focus of
attention.

In the first task, Ss vere required to respond to one of two
simultaneously presented stimuli each of which was an inharent aspect of
the same symbol, a colored geometrie figure., Diffcrence scores between
time (in scconds) taken to name one stimulus when presented alone and
time taken to nane that same stirmlus in the presence of the second
interfering stimulus served as the basic data for this experinmente

Statistical analyscs failed to diffcrentiate betucen groups on
the two scparate parts of this taske Analyscs of the combined performance
scorea diffcrentiated between hishedrug and placebo groups in thae die
raction onposite to that expected.

Hizhedose medication 18 considered as having failed to affect pere
fornance of the kind called for in this experimeat {a tha predicted
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directions The first of the major hypotheses is not confirmeds This

hypothesis was stated as followst Patients d with perph 1

P

in dosage amounts presumed to stimulate the brainestem reticular system

will perform better on a task requiring "narrowed attention” (modified

Stroop test) than will patients d with perph in dosage
amounts presumed to inhibit, dep or block brainestem veticular system
activity,

The incidence of Parkinsonism in the high drug group is taken
as clinical evidence of activation and stimulation rendering the behavioral
data and allowable interpretations somewhat equivocals

In the second task, Ss were required to guess which of two events
(one less likely than the other) would occurs The mumber of guesses for
the "ess likely™ event served as the basic data for this experiment, Cach
trial consisted of ten events in which the ratio of less likely to more
likely events was 2 to 8,

Statistical analyses significantly differentiated behavioral effects
of lowedose perphenazine, These effects were in the direction of greater
utilization in the use of peripheral cues required for successful performance.

The second of the major hypotheses is confirmeds This hypothesis
was stated as followst Patient, d with perph ine in dosage amounts

presumed to inhibit, depress, or block the brainestem reticular system will
perfomrn better on a task requiring "broadened attention" (guessing game)
than will patients d with perph in dosage amounts presumed

to stimulate brainestem reticular system activity.
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