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INTRODUC TION

The challenge of an acceptable integrution and ex-
plenation of the interaction of psychological end neuro-
physicloglical parameters of human behevior offers sclentifi-
cally perplexing research possibilities, In the development
of learnlng theories, the investigstion of the phenomenon of
reactive cortical inhibition hes yet to yleld a definitive
explanation and clarification., Of paramount ilmportance 1in
the investigation of this phenomenon hes been the precise
role of the ocentral nervous system, the structure and
functions of which, have provided sn entity which could be
scientifically approached sand explored.

Among the methods used to demonstrate the psssidle
role of the central nervous system in reactive corticsl
inhibition has been the negatlive after-image phenomenon.
Apropos to this method of inveatigation is the appearance of
a new apparatus designad to produce and assess the nezative
after-image with oconsidereble refinement. The potentials
offered by experimentation with this sapparatus have enhanced
the interest of this writer in the reactive inhibition
phenomenon.

The following pages report on & study which was under-
taken to inquire into the role of the central nervous systenm

as a zeneretor of reactive cortical inhibition. ‘the
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involvement o0f the neurophysiolozical substratum was
accomplished through the sction of two sympathomimetio drugs.
The text of the report will be divided into three
chapters followed by a sumnary and conclusions. Chapter Cne
presents the research im this area in retrospect, &n evalua-
tion of this researoh and a statement of the problem directly
studied, Chapter Two presents an outline of the experiment
@8 it wns conducted, and inoludes a description of the
population used in the experiment and the type of statistical
evaluation applied to the results obtained. Chapter Three
presents the results of the experiment with an appropriate
evalustion and discussion rendering an interpretation of
these. The summary and conolusions will briefly give the
impllications of the reaulta &s well as suggestions for

future research possibilities,



CHAPTER I
REVIEW OF THE LITERATURE

The research undertaken to explain and @wantify re-
aotive cortical inhibition has, at times, resulted in incom-
plete, inconsistent and contradictory findings. Recently,
Burryl and Kovatchz have lucidly and comprehensively pre-
sented in their works ‘he eveolutional process leading to the
various contemporary theories and hypotheses, Consequently,
a similar presentation here would be redundant and,
undoubtedly, replication.

However, pertinent to the present research are a
number of studies having implications elither direoctly or in-
directly with regard to the method of investigation used in
this study. In order te substantiate the relatedness of
this study to previous work, these studies will be reviewed
in this ochapter from the points of view of msthodology and
contribution to the geperel understanding of the phenomenon
under investigation., In order to ensure clarity of presenta-

ticn the chepter will be divided into sectionms,

1 williem ¥. Barry, lntroversion-Extrayersion and the
Negative After-Image Thresheld, unpublished dootoral disaerta-
tion, University of Ottawa, April, 1981, vii-80 p.

2 Joaeph D. Kovateh, tra Cranial Pathol and the

Negative ter-l Thres , unpublished M.A. theais,
University of Ottawa, April, 1961, vii-44 p.
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Section Une will consider the studies wihich have
provided a functionel brain model offering research possibi-
liti{es as well as those studies which have utilized an
approech to the problem similar to that employed in this
study. 8Section Iwo presents an eveluation of the studies and
a stetement of the problem to be directly investigated in the
form Of an experimental hypothesis.

l. Helated Studiles.

K8hler and nallach,s in offering an explaunatlon of
reactive inhibition, have attempted & deszoription of cortical
eonductivity in the oceipital ocortex utilizing figural after-
effects, ‘Their view of the visuopsychic cortex and nervous
trensmission therein, based on tissue polarization, has been
opposed by Osgood and uayar4 as being untenable in view of

the present neurocanatomical model of the cortex.

3 wolfgang Kuhlor and #ans wallach, "Figural After-

Effects”, in ceed the Anme P 80 h cal Socliety,

88, 1944, p. 369- 97, quotﬁd by John Arsuskopf, “ magni -
tndo of Figurel After-xrtocba a8 & Function of Duration of

Test Period“”, in the Americen Journe)l of Psycholozgy, Vol.
No. 4, December, 1954, p. 684-690.

4 C.B, Osgood and A.%. Heyer, "A New interpretation

of Flgurel Arfter-Effects”, Psyecholosicel Heview, Vol. 59,
NO. 2, u&rch, 1952, p. 98‘118.
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Kysenck® has employed the kBhler-Wallach theory in
part to sup;ort his pestulations with regard to individual
differences in terms of reective corticel inhibition patterns.
Here, Eysenck maintaine thut certain personclity dimensions
would be identifiable on the basis of these patterns,
Furthermore, he states that in assessing the aoction cof stimu-
lant drugs end in particular, amphetamine, whieh he uses as a
prototype, & decrease in reaotive cortical inhibition would
be manifested in lowered negative after-image thresholds.

Such a pesition would de 4ifficult to defend in view
of the findinge of Marrazzi end Hert® who point out that
chemieally, amphetamine produces inhibitory effects on the
cerebral cortex and brainstem nervous transmission. ‘heir
findings favor a trophotropic bloeking sctivity in these
areas and subsequent increase in cortical inhibition,

Although Rysenck speaks of a cortical influence on
the negative after-image, the interpretuticn struys more
toward a peripheral sensory inhibition ocourring at the re-
tinal level of functioning. The use of amphetamine does not

demonstrate retinal involvement in the negative after-image

5 H.J. Bysenck, "Drugs and Personality, 1. Theory

end ¥ethodology”, Journal of Mentsl Seience, Vol. 103, 19857,
p. 119-131.

6 A.Marrazzi and E, Hart, "An Electrophyslologlcal

Analyslis of Drugs Useful in Psychiatric States", Fed, Proe.,
Vol. 10, 1951, p. 3282, ’
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phenomenon inasmuch as research thus far has falled to
identify conclusively any pharmacological sotion of the drug
peculiar to the retinal photocheamlocal proccess.

Eysenck and Aiba,v using & modified Lehman Device,e
suppoerted their postulations of the effscts of tern milligruaams
of dextro-amphetamine sulfate on the suppression of the pri-
mary visual stimulus., Here, the interpretation of the
findinge was based on the pre-excitatory inhibition of the
primary visual stimulus at the retinal level. This inter-

pretaetion has been challenged by Barry9

as being directly
oppossd to the commonly accepted interpretation of the nega-
tive after-image phenomenon and the vascillation of the
authors in adhering to either a cortical or retinal inhibi-

tory mechanism has been cited by Kovatch.lo

Aiba,ll studying the effects of ten milligrams of
dextro-amphetamine sulfate on the asfter-effects produced by

7 H.J. Bysenck end S. Alba, "Drugs and Personality,
IV, ‘he Effects of Stimulant end Depressant Drugs on the
Suppression of the Frimary Visual 8timulus"”, Journal of
Mental science, Vol. 103, 1937, p. 661-665.

8 H. Lehman, "Preliminary ieport on a Device for the

Objectlve Measurement of the Negative After-image", Science,
Vol. 112, No. 2903, August, 1950, p. 195-201, ’

9 Barry, Op. tit., p. 68.
10 Kovateh, Op. Cit., p. 1ll.
11 Satoru Alba, "The Effects of Stimulant and Depres-

sant Drugs on the Bidwell Phenomenon®, British Journsl of
Psycholory, Vol. 51, No. 4, 1980, p. 311-318. T
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the Bidwell phenomenon indicates that those subjects re-
ceiving the drug had lowered thresholds and contends that
the drug enhanoces pre-excitatory inhibition by altering the
response of the retina to a light stimulus, This explana-
tion is inconsistent with the pharmacology of the drug used
since the only action of the amphetamines on the eye itself
is that of a mydriatic when introduced dlrectly into the
conjunotival sac, The above interpretation would seem to be
that of an improvement of visual acuity whioh cannot be,
ipse fascto, & deorease in cortiocal inhibitlon.

Bysenck, Hollend and Troutonlz assessed the effects
of ten milligrems of dextro-amphetamine sulfate on the after-
effects produced by the Archimedes Spiral Apparatus, The
results failed to support their postuletions of the effect
of the drug on the negative after-imege threshold. An ex-
planation for the findings was glven in terms of the
ineffectiveness of the stimulant drug.

thlan.la using a device similar to the one employed
in this study, investigated the effeots of three sympatho-

mimetic drugs on the after-image threshold, His conclusions

12 H.J. Eysenck, H, Hollend and D.5. Trouton, "Drugs
and Personality, IIX. ‘The Effects of Stimulsnt and Depressant

Drugs on Visual After-Effects™, Journsl of Mental Science,
Yol. 103, p. 650-655.

13 Solomon D. Keplan, "futcnomio Visual Kesulstion™,
reprinted from ?sxchiatric Research Reports, Ameriocan
Psychietric Assoclation, Japuery, 1960, p. 104-114.
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are not in agreewent with Tysenok and his co-workers re-
garding the effect of the drugs on the threshold., 1In his
study Kaplan found an increesse in the threshold values,

The interpretation of these resulis 1s in concurrence with
the notion of & diencephalic link as e possible regulater of

cortical inhivition as suggested by Barry.14

The results
reported by the author indicete that two of the drugs,
twenty-five milligrams of aphedrine sulfate and 100 milli-
grams of sympatol produced significant effects while the
third, five milligrams of amphetamine sulfate 444 not, 'The
author does not offer any explanation for the fallure of
this drug to produce significsnt raesults, but a plauaible
assumption may be that the dcsage level was too low,

In addition to & valuable axplanation of ocortical
inphibition of visual functioming conceived as being the
resultant of a possible differentiation in central nervous
excitation as the result of the regulstory effects of the
autonomic nervous esystem, the auther zlso provides evidence
of the effects of coffee, tea and tobacoco on the negative

after-image threshold; thus indloating the necessity of

oonirolling these influences in similar experimentation.

14 Berry, Op. Cit., p. 26.
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Klein and Kxooh,ls in localizing resctive cortical
inhibition in the cerebral ocortex, huve contrivuted a
theoretical dynamic model of reactive corticel inhibition
conceived in terms of the neurophysiologlcul substratum when
they state that:

t...) any neural ac:ivity induces hel.ntened
resistance in the urea stimulated (...) the current
flow initisted by stimulation of & defined cortical
area results in heightened resistance within that
grea to further electrical activity. Bhould further
stimulation occur, the resulting pattern of eleo-
triceal aoctivity would, as s consequence of this
increased resistance, be "dampened”, distorted or
rerouted., 1In this event we can then spesk of
reactive or a temporary condition of decreased
corticif conductivity: 1.e., in one specific area
and for ¢ finite time cortical conductivity is
reduced .16

Tis state of decreused cortical conductivity wes seen among
the organic subjecte in the study of Kovateh as an inorease

in reactive cortical 1nh1b1tion.17

2, Evaluation.

The studies which have been reviewed in the preceding
soction have attempted to demonstrate corticel mediation in
reactive cortical inhibition, slbeit, not elways success-
fully. OSome of the inconclusive results may be due to

unreliable instruments -- & plausible assumption from the

16 Klein and Kreoh, Op, Cit., p. 120-1.1.
17 kKovatch, Op. Qit.
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fact that most of the suthors have falled to report any
evidenoce in this regerd., Also, the reporting of some of
the experiments implies a looseness of experimentzl method
and little control of relevant, and possible contaminetling
variables. From *hese facis mlone the rezulie =re Jjustly
the object of serious question,

In his work Barry hee pointed ‘o the inconsistencies
of interpretation of the negative after-imaice phenowenon
when he states that "(...) cortical inhibition is & central
phenomenon. 1t wmay be Lhe cuure or effcct of many sums,
products and neurclogicel guotients at the paripheral
sensory 1evel".18 This stetement brings to sttention the
fect that at times, the lack of zgrscrant among authors and
the rash postulations in the fece of insufficlent supportive
evidence tend to complicate rether than expllicete the nature
and process of reactl:e cortical inhidition.

The study to be described in the following chapter
was conducted in en effort to demonstirate 'he central nervous
gsystem involvement in resctive cortical inhibvition via
transitory modificetions in corticsl functioning., ‘he
essential tool used in the investigation wase an apparatus
of established validity and reliabllity., ‘Ite problem inves-
tizated is stated in the form of a null hypoihesis: ‘here

18 parry, Up, Cit., p. 66,
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will be no signifiocant differences betwsen the pre-drug and
post-drug inhibition sums of groups of subjecte after

receiving either a stimulant drug or a placebo.



CHAPTER III

BXPEHIMENTAL DESIGN

The experimental hypothesis advanced in the preceding
chapter was investigated within the framework to be discussed
below. ‘the chapter will be divided into Tive sesctions, sach
disoussing an aspect of the total design. Section One
mentions the tool used in the experiment to evoke the nega-
tive after-image and establish the threshold values, Section
Iwo presents the basis for the selsction of the pharmacolo-
gical agents and & description of these., Sseotion Three deals
with the method of selection and description of the popula-
tion involved., ‘hese will be followed by Sections Four and
Five treating respectively, the experimental method followed

and the statistiocal eveluation applied to the results,

l. ‘the Psychophysiological Tool.

The prinoipal tool of the experiment was the NAIT

apparatus designed and used by Barry,l end subsequently used

1 william ¥, Harry, introversion-Extraversion and the

Rezalive After~%mggo Threshold, unpublished doctoral disser-
tation, University of Ottawa, April, 1961, vii-g80 p.
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by Kovatoh®and Montville.®

The complete description of the
design and mechsnics of the apparatus may be found in the
report of the designer, and since no innovations were lntro-
duced by this writer, further elaboration at this point would

be repetitious.
&, The Pharmacoloxical Agents.

T™wo sympathomimetic drugs were used to introduce
changzes in the central pervous syetem functioning; en inert
placebo was included for certain comparisons. The selection
of the drugs waes based largely on the available literature
which offered descriptive information since it wes not the
object of this study to investigate the action of a parti-
cular drug. 8Speocifically, the research was concerned with a
class of drugs regarded as possessing stimulant properties.

In view of the body of informstion available per-
taining to the amphetamines and their derivatives, amphe-

4

tamine sulfate and dextro-amphetamine sulfate were selected.

Amphetamine is structurally related to epinephrine and is

2 Joseph D. Xovateh, lntra Crania thology and the
Negative After-Imege ‘ihreshold, unpublished .A. esis,
University of Ottewa, April, 1961, vii-¢¢ p.

3 Paul U, Montville, study now in progress at the
University of Ottawa, School of Psychology and Education.

4 Henceforth the drugs will be designated as
amphetasine ani d-amphetamine.
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oonsidered as being s sympathomimetioc drug which stimulstes
the higher nerve centers, especially the cortex, The action
of d-amphetamine is the same, but generally considered to bde
more rapid and without the side-effects of amphetamine,
especially at higher dosage levels,

‘he dosage levels of ten milligrams of amphetamine and
five milligrems of d-empheteamine were established for two
ressons: (1) the dextro-rotary isomer of amphetamine is con-
sidered to produce twice the emount of central nervous
stimulation as the parent drug amphetamine, thereby necesni-
tating a proportion betwsen the drugs in order to justify
somperisons; end (2) because of the possible side effects
occurring with higher dosage levels it would be imperative
that a physiocian be in attendance at all times during the
experiment -- & plen which 4id net prove feasible, The drugs
and placebo were prepared in identiocelly-sized capsules

varying in shade of ocolor from 'skin' color to light pink,
3. ‘Ihe Population,

The sample used in the study was engaged on a volun-
teer baais., The volunteurs were fifty-one students of the
School of Psychology and EQucation of the University of
Otiawa in full-time sttendance, and twenty-eizht grsduate
nurses enrolled in the Introductory Psychology course at the

School of Psychology and Bducation. Because of the nature
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of the experiment certein requirements of eligibility were
imposed upon the volunteers,

FPirst, thosze persons under the age of twenty-one were
excluded because of the legality involved in zdministering
drugs. Secondly, the group was screened on the basis of
medical reports obtained from the pre-registration physical
examination required by the Unlversity. The coriteris feor
exclusion from participation in the study were as follows:
(1) elevated blood pressure which was assumed to be reflecting
poesible hypertension; (2) familial history of hypertension
which would indiocate caution because of the nature of the
experimentel conditions; (3) possible neurological dlsorder
which might influence the general area under investigation;
(4) history of inordinate or continued drug usage which might
result in drug tolerance; (5) visual defects, particularly
coler blindness, which wonld direstly affect performance on
the experimental task; and (6) other contraindications whioh
might derive from the acumen of the physiﬁian.s

Thirdly, and oconcommitant with the above medical
evaluation, a pllot study was econducted by the experimenter
in which all of the volunteers were requested to take the NAIT

teat. The purpose of the pilot study was twofold. Primarily,

5 Evaluation of the medlcal reports was made by
Gaetan Valois, M.D., Assistant Director of the Student Heslth
Center of the Univeresity of Ottawa,
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it was undertaken to serve as m check on the medical scree-
ning, particularly with regard to color blindness. Color
blindness was establiphed on the basis of the person's
inability to correctly identify the color of the stimulus,
Secondarily, it was intended to famillarize the experimenter
witih the operations of the JNALT apparatus, and thereby
fucilitate the actual experimental procedure which will be

discussed in the next section.
4. The Experimental Method.

In reporting the experimental method followed by the
researcber, the word subleoct will be used, and will refer to
those voluntsers who were 'qualified' to participate in the
experiment on the basis of the sorsening procedure desoribed
in Seotion Three.

Subjeots scheduled to report for the experizent were
regquested to abstalin from coffee, tea and tobacco for a
period of at least one hour prior to reporting because of
their general stimulating properties as shown by Kaplan.6
When testing lmunediately followed msaltime, subjeots were
requested to eat only a 'light' meal in order to permit

meximum absorption rate of the drugs,

6 Solomon D. Kaplan, "Autonomic Visusml Regulation",

reprinted from Psychlatric Research Reports, American
Psyohlatric Assoclatlon, January, 1960, p. 110,
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Integral to the general experimental procedure wus
the recording of (1) the time end content of the last meal;
{2) the number of cups of tee or coffce and the amcunt of
tebacoo taken lmmedi.tely vefore the experiment; and, (3) the
hours of sleep during the previous night. This information
was collected in order to assess any unwarranied reactions
whioh might occur tc either the drugs or placebo. Also,
each subject was requirsd to sign a consent slip freeing the
researcher and the University from responsibility in the
event of any drug-induced usndesirable after-effscis,

Two subjects reported to the testing situation at a
tims. This procedure allowed zmeximum obszervation of the
subjects' ovsrt behavioral reactions after having received
efther a drug or placebo. These general observations were
also recorded,

Before receiving a capsule, the pre-drug bloed
pressure and heart rate were established aund recorded to be
studied lster as ilndices of arousal due to the phermacolo-
gical msent‘.e:a.'7 Also, the pre-drug negative after-image
threshold wus established according to the procedure followed

by Barrye and Kovatoh,? festing was done in a darkened room

7 Blood presaure and heart rate were determined by a
Keglistered Nurse,

8 Berry, Op. Cit,
9 Kovateh, Op, Cit.
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and the subject wes seated twelve inches from the NALYW
apparatus (as measured by a string attached te the front
penel). A three-minute derk-adaptation period was allowed
during which time the directions were read to the aubject.
kEach subjeot was given two sets of six trials, interrupted by
e three-minute rest period to allow for the dissipation of
reactive inhibition bulld-up. Kach set of six trials con-
stituted a session.

Following this pre-drug testing the subject received
his capsule (capsules were administered rardozly accordins to
the double-dlind method by the nurse). BTach subject received
his capsule when alone with the nurse tc¢ prevent awareness of
slight color 4ifferences; the vizls containing the capsules
were concesled from view. After recelving the capsule, the
subject was requested tc be seeted -~ reading caterisl was
provided. Conversation was allowed but subjeots were imstruc-
ted that they should not discuss with each other how they
'felt' and should comment in this regard only when directly
asked by the nurse. It wes intended that this restriction
would reduce sugmestion effects since isclation of the sub-
jects was virtually impossible, All comments made to the
nurse were also racorded fcr future evalustion.

Each subject was then retested at forty-rive and
seventy-minute intervals after receiving either a drug or

placebo. At these intervals, however, the directions were
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given in an sbbreviated form. These points of retesting
were osteblished on the busis of Davidorf's reportlo in
which the peak of effectiveness for each drug is indiceted.
It was intended that retesting at these polnts covered the
general range during the peak of sffectivensss of both drugs.
4% each of these intervals the blood pressure and heart rate
were azaln recorded. Between the forty-five and seventy-
minute testings, the subjects were lnstructad to report
their awareness of how they 'felt' to the nurse. This
information was similerily recorded.

5., The Statistical Analysis.

This ssotion offers & deseription of the mtatisticsl
techniques applied to the results of the NAIT testings and
a8lso the measures of inferred physlolo-sical change accom-
panying the drug and plucebo conditions. In order to mein-
tain clarity of presentation this section will be further
subdivided into two subsections., Subsection A will include
the trezatment of the raw HALIT readings originally exprecsed
in mioroamperes and a&lso the procedure followed in estab-
lishing the reliability of the inhibition sums obtained on

both sessions. Subssotion B will convey a briel presentution

10 Rugene Devidoff, “A Compsrison of the Stimulating
Effect of Amphetemine, Dextroamphetamine and bLextro-N-Methyl
Amphetamine (Dextro-Desoxyephedrine)", reprinted from Medical
Records, Vol. 156, July, 1943, p. 482-424,
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of the analysis applied to the descriptive data of ithe
population. It will also include the method of anslysis
applied to the accessory a&nd supportive data which was
derived from the measures of physiologiocel change.

A. Conversion of the Raw NAIT Readings and

the Hellability of the Inhibltion Suam.

Followipg the precedence of Harry, the miorocampere
readings taken directly from the NAIT epparatus were con-
verted to foot-candle measurements according to the scale
provided im his report.ll

8inee it was not the intention of this researoher to
further investigute the validity and relisbility of the NAIT
apparatus, and in view of the results already obtalped in
previous experimentation with the apparatus, the algebrai-
cally determined inhibition sum constituted the expression
of reactive cortical inhibition. ‘The inhibition sum was the
difference between the thresnold velues obtained on trials
one and six, for both sessions. It was assumed nlsoc, from
previous research, that the inhibition sums obtauined on
Sessions 1 and 1I, if not significantly different, were
reflecting the inter-trial reliebility of the instrument.

Since two sets of aix trials were given at each

testing, each set ylelding an independent inhibition sum, it

11 Barry, Op. Cit., p. 45.
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would be expediticus to coabine thsse values and then use

the mean for subsequent computations. Ip order to accomplish
thiz reduction of dcte the consistenocy of the inhibition

sums ftor Sessions I and II for the three testings wes estab-
lished to prevent uanwarrsnted sismplificstion of the reesults,

This was accomplished accordiag to the formula:lg

ﬂnzn - (£x) (z7)) ®
TV INZXE - (sxB)] [WYR (Y2

¥rom the obtained results of this technique, a t test of the

signifioance of the correlations was carried ocut acoording

t0 the formula:

- / N - 2
| 1l - r2

On the basis of the results of the above techniques,

the pre-drug end post-drug inbibition sums were ccmpared for
each group. These compurisons were made using the mean
inhibition sum for each group for both pre-drug and post-drug
testings using a t test of the means from correlated duta

employing the formula:

12 J.P. Guilford, Fundamentsl Statls a in Pasycho-
1ogy end Education, New fork, WcOraw-HIIl, 19 Y P. 140.
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6d

where fd=f(“§‘ ‘r“g-ar{ﬁlﬂﬁg
apd OM = g
N -1

B. Supplemental Data.

Independently of the treatment of the MAIT dsate, the
similarity of the zroups wes examined and the effeots of the
drugs were ovaluated according to the measures of physio-
logical change. The comparsbllity of the three groups wss
astablished on the basis of two factors: mean age and mean
weight, according to the formula:

t = 2
cd

where 6@ = Jﬂﬁl- Mz

¢
| N-1

and i =

The fluctuations of the obteined blood pressures and
heart rates for each group during both the pre-drug and post-
drug conditions were also examined according to the formula

above in order to assess the action of the drugs in terms of



EXPERRIMENTAL DESIGN 21

autonomic nsrvous system arousal., The final chapter will
present the results of the total eanalytical process and an
appropriate discussion in the light of implications toward

current concepts of reusctive cortieal imhibition.



CHAPTER 111
RESULTS AND DISCUCSION

The presentation of this chapter will agzain be
facilitated by division into secticons. Section One includes
e discussion of the ¢ombined scoreening procedure and the
resulting groups on the basis of the drug administration.
Seotion Two presents the results of the correlation techni-
que applied to the inhibition sums and the subsequent resul-
ting comparisons. ©Section Three discusses the physiological
ohanges whioh were manifested following the administration of
the pharmacological agents, and the final section proposes =
synthesis of the results,

1., The Hesults of the Screening and Drug

Administration.

The combined soresening procedure deseribed in Chapter
Two resulted in the elimination of sixteen volunteers from
the original seample populetion. Two peraons were excluded
because of falling below the ege limit, ten persons were
automatically excluded becumuse no medical records were
available for them, two persons were excluded because of hyper-
tension, one person because of color blindness and one person
beceuse of a psst history of acute anxiety attacks. The ex-
perimental population then, on the basis of the combined

screening criteria, was sixty volunteers,
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Following the administration of the drugs and placebo
the total group was differentiated into three groups of nine-
teen subjects on the besis of what agent each had raceived.l
The descriptive data pertaining to the three groups appears

in Tables I and 1I on psges twenty-four snd twenty-fiva.g

2, The Inhibition Sum.

As was stated previcusly, the algebraically deter-
mined inhibition sum conptituted the measure of reactive
cortical inhibition. If it could be established that the
group mean differences between Sessions I and II for all tes-
tings were not statistlically significent, then these values
could bs combined in sozme manner with justification. Follow-
ing the application of the statistlcal techniques to obtain
first, a correlation between the two values and second, the
significance of the differences betwsen the correlated means,
the necessary conditions were not met,

A significant mean difference for the placebo group
was found on the seventy-minute testing. For both the amphe-
tamine and d-amphetamine groups asigniticant mean differences

were ascertained on the forty-five minute and seventy-minute

1 dhree subjeots failed to report for the experisent,.

2 Coding of the groups will eppear in the tables
throughout this chapter as follows: I-Plscebo, II-Amphetemine,
and IIl-d-Amphetamine,
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hbl’ 10“'

Data for the t Tests of Significance of the Mean Ages® of
the Three Groups.

e ———r———— —
S T ———

— ——————

Groups Means 6 O pirr. ©Ca % .
(N=18) 2 Sig
I 25.10 5.82 1,277 0.13 1.508 .0863 -
II 24.97 3.10 0.800
I 25,10 5.28 1.2797 1.06 1.877 .5647 -
IIX 26,16 5.70 1.376
II 24.97 3.10 0.800 1.19 1.592 .7495 -
IIX 26.16 5.70 1.376

a Pxprecsed in years,
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Table II.-

Data for the t Testa of Significance of the Mean Body VWeights
of the Three Groups

Group® MKeens 6 m Dife. .| % Sig.
(N=19)
I 145,58 21.85 5.136 2,85 7,308 0.3872 -
II  142.75 23,70 5,199
I 145.58 21.95 5,186 12.68 5.831 2.1743 .05
11T 132,90 15,02 2,773
1T 142,75 23,70 5.199 $.85 5,802 1,6717 --
III  132.90 13,02 2,775

e e S
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testings. The deta for these comparisons appear in summury
in Tsble III on the following page.

Because of the significant meapn differences which
were found, it was necessary to compare the pre-drug and post-
drug inhibition sume independently for Session I and
Session I1 on all three ooccasiona, From the date presented
in Tables IV and V, psges twenty-sight and twenty-nine, it
may be seen that there were no significant chanzes in the
inhibition sume from the pre-drug level of any group. Thls
relative constancy of the inhibition sum throughout the
experiment«l conditions will be clorified in view of the data
suanurizing the argusal effects of the drugs whiech 1s die-

cussed in the next section.
3. The Systemic Changes,

The fluctuations in blood pressure znd heart rate
following the ingestion of sympathomimetic drugs are under-
stood to be reflecting the degree of arousal due to the action
of the drugs. Becsuse of the stimulating action of the drugs
used, it would be expected that the sbove indices would mani-
fest a state of increased sciivity of the -~utonomic nervous
systen. Contrary to expectations, the trend observed was
toward & state of decrsased aotivity. The significant drop
in systiolic blood pressure meassurements whioh cccurrsd with
the placebo group at the seventy-minute lLesting, snd with the

d-amphetamine group at hoth the forty-five and seventy-minute
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Table 1Ii.-

Data for the t Tests of Significence of the Correlated Mean
Inhibition Sums of the Three Groups,

P e e

Groups Testing Mean c Mean o T, : Ssig.
(N=19) I II

) 8 Pre-Drug 4.37 ©B8.98 3.47 9.28 .804 5.586 .01

70-minut8 40 63 0.07 1.7‘ 0049 0851 10069 -

IX Pre-Drug 7.36 32,99 4.286 13,16 .90 8,601 .01

4%5-minute 8.74 16.39 2,47 7.82 .,112 0,490 -

70-ainute 7.79 15.88 1.8 7.89 ,053 0,219 --

111 Pre-Drug 1.58 5.88 1.21 5.20 .,719 4.263 .01

45—3111“156 loll 3.28 --‘7 4034 .340 10491 -

70-'131!1“30 5.53 4.32 1053 5. 05 0145 00620 hdhand
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Thble IV. -

Date for the t Teats of Significeance of the Mean Inhibition
Bume of the Three Groupe on Session I,

3

?;;otllgn) Tastings Mean 6 Om  Diff. ©a t sig.

45-minute 6.10 20.79 4.900

Pl‘.—Dms 4. 37 3.53 3.023 0. 28 2.023 0-1285 -

IX Pre-Drug 7.36 32,99 7.778 1.66 8.864 0,1895 --
45-minute &.74 16.59 3,864

Pre-Drug 7.36 32,99 7.778 0.43 8.843 00,0498 --
70-minute 7.79 15.82 3.729

111 Pre-Drug 1.58 5,52 1.301 0.42 1.512 0.8778 --
45-minute 1,11 3.28 0.772

Pre-brug 1.53 5,52 1,301 £.00 1.653 1.2009 --
70-minute 3,583 4,32 1.019

e e T T e,
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'Ihbl‘ V. -

Data for the t Tests of 8ignificence of the Mean Inhibition
Sums of the Threse Groups on Session II.

e — . —

Groups Testings Mean & Sz  Dpirr. 94 t sig.
(N=19)

1 Pre-Drug 3.47 9.88 2,187 1.00 2.419 0.4134 --
45-minute 2,47 4,39 1,035

Pre-Drug 3,47 9.28 2.187 1.73 2,191 0.7896 --

IX Pre-Drug 4.26 13.16 3.102 1.79 2.414 0.7415 --

Pre-Drag 4.26 15.1%6 3,102 3,00 3,817 0.8294 --
70-minute 1.28 7.89 1.861

111 Pre-brug 1.21 5.280 1l.285 1,68 1.596 1.0528 --
45-minute -.47 4.34 1,024

Pre-Drug 1.21 5.20 1,225 0,32 1.420 0.2254 -~
70-minute 1,53 3,08 0.719
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testings, is not completely supported by the fluctuetions of
diestolic blood pressure and heart rate. Briefly stated, the
drugs were ineffective in produocing arousal &nd an unex-
plainable reaction occurred in the placebo group. The summary
data for the systemic changes appears in Tables VI, VII, and
VIII on the following pages. Appropriately, however, othar
considerations will be discussed in the followling section.

4. Synthesis of the Results,

A oomplete explasnation of the obtained results aust
also take into account factors of paramount importance -- {he
validity and reliability of the NAIT apparatus as a tool for
the assesement of reactive cortical inhibition. In view of
the studies of Barry5 and Kovatoh,‘ this writer i1s prepared
to sccept the inhibition sum obtalned from the NALT appsratus
as a measure of reactive cortical imhibition. Furthermore,
the reliebility of the inhibition sum in this experiment has
been seen in the pre-drug measurements for the three groups.
The significant differences in the inhibition sums which
were found at the forty-five and seventy-minute testings
were cormon to the three groups and cannot, therefore, be

rightfully attributed to the action of the drugs exolusively.

3 Barry, Op, Cit.
4 RKovatoh, Op, Cit.
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'ﬁble VIQ"

Data for the t Tests of Significance of the Pre-Urug and Post-
Drug Mean Systolic Blood Pressures for the Three Groups.®

31

Groups iHeadings
(N=19) 8

Herns

-3

®m

pire.

Sa

Sig.

1 Pre-Drug
45.minute

Pre-Drug
70-minute

11 Pre-lrug
4S.-minute

Pre-Drug
70-minute

111 Pre-Drug
45-minute

Pre-Drug
70-minute

123.10
113,04

123,10
109.26

117.80
111.53

117.80
112,95

121.88
108,58

121.688
108.47

10.47
12.42

10.47
12,24

14.13
11.94

14.13
10.77

10.29
9.93

10.29
8.73

2,586
2,926

£.586
2.448

3,424
2,892

5.4%4
2,672

2,882
2,503

2,582
2,035

10.08

18.84

6.27

4.85

13.30

13.41

3.918

3,561

4,446

4,344

3.598

S.287

2.5684

3.88695

1.4102

1.1165

S5,.6985

.02

.0l

.01

.01

a Values

expressed in millimeters of mercury.
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T&bl@ m [ Bt

Data for the L Tests of Significance of the Pre-Drug and ”ost-
brug Mean Diastolic Blood Pressures for the Thres Groups.8

Groups Readings Mesns o %2 pirr. OBa t Sig.
(K=19)
1 Pre-Drug 77.95 5.61 1.426 0,05 2,308 0,0217 --
45-minute 77,00 . 1,815
Pre-Drug 77.95 5.61 1.426 4.27 2,196 1.1944 --
70-minute 73-68 6.66 1.652

1.986 0,94 2.752 0.3416 --
l1.892

L)

o e N O o No
L]

e o O O o s

gm gm o pg D 3

11 Pre-Drug 71.31
45-minute 70.37

Pre-Drug 71.31
70-minute 71.58

111 Pre-Drug 75.42

l.986 0.27 £.682 0.1007 --
1.788

* o

10599 3.84 20350 1-6340 -

P!‘G-—Dl’ﬂg 75.42 L) 10599 3.84 2.312 la 6609 -
70-minute 71.58 4, 1.787

4

a Values expressed in millimeters of mercury.
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Table VIiI.-

Date for the % ‘lests of Significance of the “re-Drug and Pest-
Drug Hean Heart Retes for the Three Groups.8

s
R —

Groups Readings Means 6 %m pife. Ca
(N=19)

Jor

Slg.

45-minute 75.45 8.49 1,997

Pre-vrug 78.1%5 9.75 2,355 4,89 3,006 1.6267 -
70-minute 9v3.286 7.44 1.868

8 ¢ Pre-bDrug 76,95 9.03 2,164 4.42 2,841 1.5558 --
45-minute 74.53 7.865 1.841

Pre-Drug 78.95 90.03 2,164 6,30 2,944 2.1399 .05
70-minute 78.65 8.61 1.909

111 Pre-Drug 81,95 10.32 2,401 6.84 3,167 2,1598 .05
45-minute 75.11 8,91 2,065

Pre-Drug 81,95 10.32 2.401 9.30 3,431 2,7108 .02
720-minute 72,85 ©.57 2.449

a Based on ocne-minute readinss,
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An snalysis of the individuel response curves of the
three groups revealed that learning was not operaetive, the
slope of the curves bsing in an upward direction. The
effects of learning are discernible in a declining curve.
Another faoctor considered was the ‘*set' of the subjects as
they performed the experimental task., This was discounted
because the basal lavel of Session II remsined at that of
Session 1.

The hypothesis advanced by the writer to account for
the significant mean differences between the inhibition sums
of Sesaion I and Session LI is erratic performance of the
subjects upon retesting &s a function of fatiguse. Previous
relliabllity coefficients obtained for the imhibltion sum were
based on & single testing periocd of a shorter duration.
Testing in this experiment extended over a period of ninety
minutes during which time each subject was required to per-
form a total of thirty-six trials on the NAIT apparatus. A
perusal of the comments of the subjects collected over the
ninety-minute period provided verification of this inasmuch as
they reflscted fatigue, boredom and, at times, irritation
with the experimental task., It may be reasoned therefore,
that the subjects' attitudes during the latter pert of the
experiment influenced and contaminated performance,

Pertinent to this contention is the fact that the
drugs falled to produce an offsetting condition of a
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'feeling-of-well-being' which generally accompanlies the
stimulating action. Paradoxically, the drugs produced
'feelings' of relaexation which miaght be considered as prepara-
tory or preceding actual stimuleation. An analysis of the

data which was collected regerding possible extraneous stimu-~
lation resulting from coffee, tea or tobacco indicated that
their possible influence was nsgligible.

The interplay of the factors which have besen dis-
cussed in this section undoubtedly must be interpreted in
combination with the ineffectiveness of the pharmacologlcal
agents. The resultant of such an interpretstion clarifies
the fauot that no statistically significant differsnces between
the pre-drug and post-drug meen inhibition sums were found,

On the basls of the ohtained results, the null hypothesis
that 'th-re will be no significant differences between the pre-
drug and post-drug inhibition sums of groups of subjects after

receiving a stimulant drug or a placebo' cannot be rejected.



SUMMAHRY ARD CONCLUSIONS

This paper reported on an investigation of the
effects of two stimulant drugs on the negative after-imaze
threshold which wae interpreted as being a measure of reactive
cortical inhibition. The relatedness of the problem of pre-
vious research efforts was conflrmed with s pertinent review
of studieg conduocted to date., Various statements regarding
the phenomencn of reactive corticel inhibition were presented
with both acknowledgement and oriticiem.

Following this review of previous reseerch, the prob-
lem was defined in terms of an experimental hypotheasis thet
'there will be no significant differences between the pre-
drug end post-drug inhibitlon sums of groups of subjeots after
recelving either a stimulant drug or a plecebo', An explieit
statement of the method followed to test the hypothesis as
well a8 o desoription of the population and etatistical evalua-
tion were presented in the context of the experimental design,
an attempt being mede to utilize to a meximum the contributions
of other suthors,

‘The results of the experiment were then reported and
discussed, an attempt being made to account for the unexpscted
findings, These find inge cannot be legitimately evaluated

within the perspective of contemporary theories and hypotheses,
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The possibilities for future research studies ¢on-~
cerning the reactive inhibition phenomenon remasin many and
varied. Before proceeding further with the method of inves-
tigation offered by the RAIT apparatus, however, an endeavour
must be made to determine the influence of the subjeocts'
attitudes with regard to the experimental task., Other studies
should investigate again the effects of stimulant drugs on
the negative after-image threshold. Different types of
physiological imbalences mey 8lso be epproached via the nega-

tive after-imege phenomenon.
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APPENDLX 1

ABSTRACT OF
The Effect of Stisaulent Uruge on the Nesstive

After-lmuge 'Thresholdl

Several thecories and hypotheses regerding the nature
and mechanisms of resctive cortical inmhibition have been ad-
vanced and subsequently investigated via after-image phenomena,
The definitive description hse yet to be written.

Ihis study investigeted reactive cortical inhibition
by evaluating the effects of ten millizrams of amphetamine
and five millierams of d-amphetamine on the negative after-
imasge threshold. A new apparatus designed to produce the
negative after-image was employed us the pripcipel tool., The
ressarch was conducted with s populztion of graduate students
and gradusate nurses,

The mean inhibition sume determined from the threshold
values for each group permitted the pre-druv and post-drug
comparisons using t tests. On the baeis of this method, the
null hypothesis was not rejected, The interpre:ation of the
findings consldered two relevent ractors, the ineffectivencss

of the drugs in producing arousal and the subjects' attitudes.

1 A. Bugene Palchanis, ¥.A. thesis presented to the

School of Psychology and Education of the University of Ottswa,
Onterio, June, 1968, vii-40 p,



