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ilistory relates, that in the l4th century during the siege
of oavmerswil the confederates hroke through a passage under
the city wall and into the wine cellar and there, instead of
continuing the attack, got drunk and were overwhelmed hv the.
citv cefenders. This small episode from Swiss war historv is
on oxamnle of the deep-seated bhehavioral changes which a
psvcihotropic drug can inauce. As an historical event it is
hardiv a scientific experiment and, perhaps, does not justify
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. conclusion that alcohol converts belligerentlyv-inclined
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irgividuals into peaceful drunken companions.

T

wovestheless, this even contains all the

th

actors under-
iving-in principle the effect of psychotropic materials on
Nuaan pchavior, namely:

L. The chemical structure and dosage of the drug,

2. The tissue of the central nervous system, upon which
tic drug works,

3. The personality of the warriors, who forgot their
war comvaign when confronted by a wine cellar,

4. The situation, i.e. of finding a magnificent opport-
unity éo drink, instead of encountering heavily armed defenders

- wilen they pcnetrated a besieged city, and




\

5. Whe influcences of the group.
Miie the historian merely reporis how it happened and
Cicon che avent perhaps as an example of the discipline of the

cociaaarate soldiers at thatc time, the hehavior scientist views

this haistoric change in hehavior of our hellicose ancestors

as a cSmplcx interaction of the five abhove-mentioned factors.

From this event he can only derive hypothesis, e.g. investigate
under what conditions alcohol dampens or promotes agqgressiveness
and then test these hypothesis under experimental conditions.

lic must vary these conditions in such a way, that valid state-
ments can be made about individual factors and their interactions,
wihiCh are experimentally repeatable and permit predictions. But,
in order to do this, he needs to he able to measure aggres-
siveness, personality and constants for situative conditions,

or generally stated: vyardsticks, i.e. suitable quantitative

mathods are needed to investigate hehavioral changes due to

NSVYCNoaGrugs.,

These simple findings will immediately elicit the protest

oi those péychiaﬁrists and psychotherapists, who are of the
opinion that man's mental life cannot?ieasured, that in any
event, animal behavior might be rationally expressed in terms
of numbers, bﬁt that this would have to be erfonéous in the
case of human beings. |

What hides behind this protest? The critical observer,
wiho is familiar with the anthropological bases of psycho-

therapy, as well as with the experimental methodology of

hbehavioral science, recognizes immediately that the protest
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fosevelled against reducition of man to a mechanistic organism-

ad
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JSrvizonment wmodel, i.e. it i
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raected aéainst a mechanistical-
Lvoanderstood hehaviorism. This displaécs the question of
wiicthaer human heohavior can bhe measured, from the level of
actihodological discussion to that of viewpoints abouc the
philosophy‘of life. A modern science of human hahavior is

by no means identical with the mechanistic determinism of the
bcechaviorists, as MATSON [{10] has recently shown. The complexity
o7 the nature of human behavior is not éuestioned bv it, but

the only dispute is that it forms an absoluﬁe special position
of human beings, which excludes the objectivizing and measur-
ing proécss. Nevertheless, it has been shown that a very large
arount of methodological effort is needed to comprehend human
Lchavior quantitatively, and it assumes that a factual knowl-
edge is insuificient for our long-range psychiatric develop-~
ment. Therefore, even tod%y, there is no schism in psycho-
pnarmacology between the pharmacological and biochemical effects
O psychotropic materials on the animal, which can be determined

with great precision, and the results of clinical trials, which

9]

re based mainly on overall evaluations. IRVIN {7] maintains
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S chasm 1S5 a result of anthropomorphism of the clinicians,
who shy away from a consequent behavioral science wav of con-
sidering human beings, and does not lie in the matter itself,
i.c. in the fundamental differences between psychopharmaco-
logical effects on animal and human bchavior.

Since psychopharmacology is not an end in itself, but whose

ultimate goal is to create better therapeutic possibilities for
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anveniatric paticats, the clinician must perceive that our
natients themscivés have a gireat interest in the develonment
ol suitable ohjcctivizinﬁ.and measuring processcs, for only by
56 cdolag can the better therapy be differentiated validly from
T pPooser. e must lecarn &t the outset from experimental
psrchology, how to investigate complex human hehavior hv cuan-
titative methods. Practical acquaintance with these methods
would show him, that the behavioral science’aspect of man is
not a philosophy of life, bhut rather a.methodoloqical prohlem,
and in no way precludes other aspects.

is we now consider the five principal factors involved in
& psychopharmacological influence on human behavior, from a
mothodological standpoint, we see at once, that thev are charac-

by varving degrees of unequivocacv, or conversely, by

e
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>t stages of complexity.

In this case, the unequivocacy of detection is inversely

§

proportional to the stage of complexity of the phenomenon. The
caemical formula of an active material possesses the highest
degrece of unequivocacy. Even the question of the receptor in
tae central nervous system is at a higher stage of complexitv,
i.c. it is less clearly understood. This, not primarilv hecause
Ooi thce locaiization of the point of attack, bhut hecause of the
roGe of action. Tor example, catecholamine deposits are al-
Ieady model concepts, which can only be inferred experimentallv.
Complicated experimental devices are necessary to differentiate
the model concept of the reserve depot from the mobileedepot.

Personality factors, situative and interhuman factors,
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ool se immorcant for the psychotropic effect of a material

croman, can only be investigatced on the hehavior level, which

ans ao-seill higher dogree of complexity. At this level we can,
iiffcrentiate two different degrecs of unerjuivocacy of

tie mode of detection, namely the measurable behavior variables

aid ¢ nehavior description. The latter includes the judg-
ment of the obsérvcr, who characterizes human behavior on the
basis of specech. NAs COHEN has shown [1], verv little research
has becen done on this evaluation picture. Here we fing .our-
sclves methodologically at a stage of highest complexity and

least unequivocacy for making possible statements. Since the

P

svchiatric clinic thus far still has far too few systematic
:pcrieﬁces with measurable behavior variables, we must general=-
iv be content for the present with behavior description as a
mecans o evaluating psychotropic effect on patients. -

Taple 1. Principal factors underlying the effect of
psychotropic materials on human behavior.

i. Chemical structure and dose

2. Tissue of the central nervous system
3. Personality structure

4. Situation

5. Interhuman influences (e.g. group dynamics)

Behavior description helongs to the clinical routine

and, therefore, appears unprobhlematical for the clinician. The
behavior scientist, who is forced to make critical comparisons

in the field of psychopharmacology, e.g. report an action profile

o
. Y
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S certaln active matverial discovers, however, a highly
cenloriea linquistic problen concealed hehind the harmless
daescciption of human behavior in the ciinie. It mav be form-
viaced a5 a question, as foilows: are the current psvchopatho-
logical concepts of the clinic used in the samec vay »y different
observers to characterize human behavior, or what is the deqree
oi agreement in clinical observation parlance, among different
observe:s? Traditional psychopathology has never investiqgated
this quéstion systematically, because it assumed that psvcho-
pathological concepts could be made clear to everyone, through

use of definitions and concise descriptions, so that their use

would pose no problems.

Table II. Degree of unequivocacy
l. Chemical formula
2. Neuropsychological model (e.g. catecholamine depots)

3. Measurable behavior variables:

a) Expression Mimicry, voice

b) Subjective changes Questionnaires, polaritv
lists, characteristic word
lists

c). Psychic performances Concentration, fine motor
sphere psvchic stress reac=-
tions

4. Behavior description Common observation parlance

Put if we examine the terminology of clinical routine that

jal)

is used to characterize bahavior, it bhecomes readily apparent
that it is very heterogeneous. For example, it contains words

of colloquial speech, whose abundant significance corresnonds




e o ovagque lindtation in use, i.c. "confused,” "guict," "piti-

G, oand "excited," as well as colloquial words, whosc mcaning

TTrovier, due o psychiatiric usage, e.q. "memorv oisturbance,"

‘comnulsion” and finallv, psvchiatric terms,

v precilse significance has  heen lost through vnenetration

Leso o drdinary specch, e.g. "depressive,” "ambivalont," ctc.

At

Moocdineg to KANLALL and LORENZEN {81, these characterizations

oL ehavios helong linquistically to predicatcs, i.o. sound

saruences or signs learned by example and counter-cxample, i.e.
thoy rust be introduced by example,

e tested the degree of common ohserver parlance on a
group of 12 assistants and found an agreement coefficient‘of
oniy 46% for the frank description of behavior. It has become .

coniventional in psychopharmacology during recent years to employ

Hh
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b

symptoms to evaluate psychic effect and to prepare

tion profiles. This limits the symptom area availahble for

o
Q
(1)

characterizing bhehavior. We conducted a similar experiment
with these same assistants, using a list of svmptoms containing
99 symptoms, and found that the commonness of observer parlance
increased only 10%, by limiting the sympfom area, In order to
sct up critical comparisons between phychodrugs at this complex-
ity stage, it is obviously insufficient merely to report

symptom definitions, but the evaluator would have to have heen
subjected to systematic training, which is the only way to
create a basis for differentiated comparisons of psychopharma-.

cological effects on patients. :
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coeralos, an the following discussion we shall turn to

L1 LSanie ehavior vasiobhics and examine to. vhat extont the
euilnaes ol psvehodrugs on benavior of the healthy human being
Cid b determined exactly. Thilis rescarch trend was estahlished

by KMABEPELIN [9] and has provided a plethora of results under

e cerm phacmacopsycihology, whiich have been fundamentally

inportant for the question of psvchopharmacological influence
of human behavior. We shall confine ourselves here to three
questions:

l. Can typical psychodrugs be differentiated in measur-
able hehaviosr variables on healthy test rersons?

2. 1In what respect do personality characteristics affect
psycihopharmacological eifects?

3. What is the significance of interhuman influences on
the action of psychodrugs?

In using measurable behavior variables to define psyvcho-
tropic effects, we must confine ourselves to a certain number
that still permit repeated measurements during the course of
the test, and at the same time furnish the greatest possible
amount of information about various hehavior areas. We have
grouped these variables for our pharmacopsychological studies,
according to three methodologically defined behavior areas:

a) Mimic expression and expression of the speaking voice
when objectively detectable signals of condition can be recorded
on f£ilm and tape. We have developed this method for the calcu-

lation of the constants of symmetry and agitation paramecters of

the mimicry process, and which provide quantitative comparisons

TN
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GULANN [3]). The vocal exrression can be copicd as amplitude
feoeverage frequency and compared. RBut our previous experience
o ctown that the interindividual scatterings in these areas
are curte large, with the: result that we still can not prescntly
¢xoaidish slight differences in condition.

) Subjective changes in behavior are detected bv means
0i a questionnaire containing 21 questions, with a list of
characteristic words and a list of polarities (HEIMANN et al.
[51), to which we shall return.
Table IXT. Sumnary of the effecf of tvpical w»svcho-

aruwgs on different hchavior regions. Significant changes
compared with the placeho (2 a = 5%)

Condition Psychomotor Concentr- .Psvchic
spaere ation stress(stim-
: ulus reac-
tion apparatus)

tHnwrsoleptic
10 mg HF-1854 Yv +v N.S. v

Thvinoleptic

100 g Tofranil ¥ N.S. ¥ N.S.
Antiepileptic with

psyvchotropic action '
200 mg Tegretol 4 + N.S. N.S.

Psvchotic
10 mg Muscimol

<=
<~
s
2
L]
142}
L

¢) In the area of psychic performance behavior, we used
onc test series to investigate concentration, various aspects
of the psychomotor sphere and the stress reaction and recovery
procduced by excessive stimulus in a stimulus reaction apparatus.

- These relatively widely scattered behavioral variables vield
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wanlz IV,  Subjective effects of tvpical quchodkuqs
characteristic word lists). Significant chanqes in

tha categorics compaied with the placeho (2 o = 59)

Contact Relax~ Directed Mood Undirected
excra- ation activity extra- activity
version version
Niurolentic
10 T.’u"l IZG":LSS/"& N.So N.So N.S. * +
Thvrmoleptic
J.OO InJ 10f&anil NCS. N.S. "Y + 'l'
Antiepilieptic with
psvchotropic action
Pzvchotic
10 mg lMuscimol N.S. ¥ + v v

¢uantitative information about changes in healthv test persons.

aiter administration of psychodrugs. It is necessary in this

case, however, to consider .certain fundamentals of the test pro=-

Ggram and the random sampling, which we have discussed in detail
elisewnere, and which we can not go into here, for reasons of

time (HSIMANN [41).

1. Table III gives a diagrammatic summarv of the effect

-

Of typical psychodrugs, compared with the placeho, on different

behavior areas, as measured by our methodologv. Even in very

lov doses, the neuroleptic differes clearly from the thymolentic

Toidranil by a réduction of performance in all psychomotor tests,
as well as hv a marked reduction in performance under acute
payvchic stress conditions. In fact, Tofranil also adversely
asiccts condition, hut not psychomdéor performance or psychic

stress rcaction, although it definitely does affect performance
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to nave a psychotiropic

. . . i _ - R -
antiepileptic Tegretol , which

eifect and wnich has a chemical

ving scructure resembling Tofranil improves condition and per-

foumance in some psychomotoir tests, while the psychotic Muscimol

azpueciates all hehavior areas except the, psvchic stress reaction.

¥y

h
F

Thus, Gi

i the behavior variables in healthy individuals.

erent types of psychodrugs can be differentiated

At this junc-

ture, it would lecad us too far afield to compare results of

individual tests and indicate how more delicate nuances bhetween

psvechoGarugs could be demonstrated within different behavioral

.

Test person No. 44 has
teristic word list and must
consistent with his mood at

noc,

In order to indicate, at least, the possibility of dif-
fercatiating among them, I shall confine myself to results of
characteristic word and polarity lists in the area of condition.
characteristic words in the charac-~
report which of these words are

any particuiar moment and which are

Table IV contains a summary of the =ffects of tvpical nsy-

chodrugs established in connection with the characteristic word

iist, compared with the placebo, in the various mood categories.

Here also, the products used differ decidediv.
I 4 4 R4

Tegretol, in

200 mg dosages, causes relaxation and increased directed activ-

ity, while the other preparations, in graded manner, have a

negative effect on two to four cateqories.
3 q

The polarity list consists

of 30 opposite pairs of adjec-~

tives, between which the test person is supposed to classifv his

subjective condition. 1In an earlier work we reported results

of a preliminary factor analysis, by which we could detect six

TN
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mond dimensions of the momentary condition (HEINANN et ail.,

-
.

= {Z.). TMeanvhile, we have factored the results of 150 students

and

cxiractea only four wmood factors, as the most useful factor

solution.

Yable V. Tactoxrs (principal components. Varimaxrotation)
0¥ a polarity list for detecting subhjective mood.
Factor designation and variables Factor Fraction of the ex-
load tracted total variance
l. Sclif-evaluation
sure - uncertain 0.71
tree - restricted ' 0.70
flexible - rigid ‘ 0.65
good - had 0.59
ciear - diffuse 0.55
- light - heavv 0.54
- active =~ passive 0.53
| agreeable - disagreeable 0.52
courageous - cowardly 0.50 34%

2, Iatimacy - readiness for contact

famiiiar - unknéwn 0.74

nerry - timid 0.61

nigh - low 0.60

hot - cold . 0.56

full - empty 0.56

cxtraverted - intraverted . 0.54

pretty - ugly 0.53

rnear = distant - 0.51 _
iarge = small 0.50 | 30%

3. eadiness for action

hoalthy - 111 0.30
_ alive = dead . 0,57
- voung - old 0.55

ailer:s = tired n sa 209

cw v e s - g g 3 o B e
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hac VI, sabjoecive cifects of some tyeical psvcho-
cuuaa (polavity list).  Sigonificant changes in the four

eikors, compared with the placebo (2a = 5%)

- e .

.

Self- intinacy readi- Rcadiness Lxcitement
evalua- ness for contact for action tension

i

cl10on

T e ) ey e .
SO LONCLC

16 vy 57=1254

<=
<

<~
<~
<

¥ N.S,
Th?mdlcptic

109 mg Tofranil v+ v ¥ N.S.

Antichileptic with
pavenotronic action
200 ng Tegretol N.S. N.S. N.S. ++

Psvecnouvic '
10 mag Muscimol ¥ ¥ ¥ N.S.

These are entered in Table V, along with the corresponding

var%ables and factor loads, according to their fraction of total

variance extracted. The factors "readiness for action" andg

excitenent- tension," correspond to the earlier factors 1 and

2.
Table VI is a diagrammatic representation of the effects
oL typical psychodrugs in the four factors of the polaritv list.

here the neuroleptic shows the greatest reductions in the first

three factors, followed by the thymoleptic, the psvchotic and

oniy aiter Teqretol do we find an opposite picture, i.e. no

changes comparced with the placcho in the first three factors

and a marked increése in the fourth factor; "excitement-tension."
The following Fiqgure shows results of effects of an iminostil-

hene in the polarity list; this compound differs onlv from Tofra-

nil by a double bond between Clo and Dll' Pharmacologically,
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Lo very closc to Tofronil. LZxcept for the "excitement-
™ .

i on®™ factor, it cxhinits dosaqe—depcﬁdent docreases in
‘coudition in all factors, comparcd with the placeho.

The result corresponds up to the four highest loaded polari-
ties in the self-evaluation®™ factor, to that after Tofranil,
thus, this factor is more strongly affected by the iminostilbene,

| 2. The influence of personality on psychotropic effect
was demonstrated hy DI MASCIO [2] in impressive experiments on
healthy test persons: after one-week administration of 150 mg
imipramin dailv, the students exhibited no significant decreases
in axicty and depression scores, compared with the placeho.
But if the random sample is subdivided according to the height
) of anxiety scores, into one'group of test persons with strong

and one group with weak anxiety, the group with the high

N/

anxiety score exhibits a significantly decreased anxiety, com=-
ﬁared with the placebo. Subdivision of the same random test «
sample accoxrding to depreésion scores ("depression" here in

the sense of a measurable personality characteristic) into a
weakly depressive and a strongly depressive subgroup, also
vields a decreased depression score for the strongly depressive
subgroup, compared with the placebo.

DI MASCIO conducted similar experiments with the minor
tranquilizers chlorodiazepoxide and oxazepam. When all test
persons were pooled, there were no significant decreases in
anxiecty after one-week application of the active material, com-

pared with the placebo. On the other hand, if the test persons

are subdivided according to the degree of anxiety in the MMP1,

AN
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3. Readiness for action

hcaltnwv il
alive " acad
vouneg fi=ie old
. FTATIIND o .
aliesrt ol tired
- _L‘,,...-:J . -
coloriul - &’ dull
Tofull empty .
)
B 4, DBxcitcment - Tension
. ' ' w
aggressive 2 : pecaceable
excited i calm
tense ' relaxed
«e2peb
‘ “*e2p<.0}
H
L §%3 = 100 mg GP 31406 .
A a €3 -50mgGPIIets ) !

) ePlaevo

Fig. l. Subjective effect profile of an iminostilbene
rozemoling Tofranil, in the polarity list (average differenc
scoras (3h - Oh). : :

into weak, moderate and acute anxiety subgroups, there is a
definite differentiation with significant decreases in the acute
anxziety test persons. |

These differential effects of psvchotropic materials cor-
renpoicl, on a test basis, to detectable personality character-
istics. They were confirmed repeatedly by JANKE [6], LIENERT
and others. |

3. The influence of interhuman relationships on the effect

- of psychodrugs, particularly through the dvnamics of the grbup

situation, has not yet been adequately investigated. An im-




LLnnive exoerinent hv REED and WI?T {111, however, illustrates
shay graac importance off these conditiéns: two test nersons
arz'in a darikened room and are required to condugt rational
pihisiological experiments. One of thém, test vnearson A; receives
169 meqg LSD per os and the other, test person R, the placebo
undor éinqlc-blind conditions: both test persons exhihit
psyvchotic placebo reaction is explained to the same test persons,
before a sccond experiment. The experiment is repeated, but
test person B, who previously received the placebo, now receives
130 mcqg LSD, and the other one, test person A, receives the
pilacebo. Now, neither have any abnormal reactions except some
fatigue. The experiment shows, that with suitable motivation
in a very spccific'interhuman situation, the psvchic effects
o¥ 100 mecg LSD can be induced, as well as completelv suppresscd.
Tﬁus, we have returned to the starting point of my remarks.
I£ the euphorizing and relaxing effect of alcohol had not been
Gecisively intensified in' the group, bv the influence of inter-
auman relationships, our ancestors in the Rapperswiler cellar
would probablv never reached a premature, and as it turned |
‘out, an unjustified drunken triumph, from which they did not

awaken.

SUNMARY

The principal factors in the psychotropic effect are dis-
cussed with regard to their degree of unequivocacy. lMethodo-
logical problems of measurable behavior and the description .of

behavior, especially the terminology problem of agreement in

' ’ Foreign Language Gaater, inc. a7 )
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croLiic observer parlance, are presented at the comnlexity
Ao of behavior. It is shown, thiough an example of a svstem-
LU waarmacopsycnological invescigation in thitee methodolo-
.o tly defined areas of hehavior, that psychotropic effects
¢i virious types of psychodrugs on measurabhle behavior variablés
io healchy individuals are diffgrent. Finally, two examples
itrom the literature are used to demonstrate how mecasurable
poitsonality traits can differentiate psychotropic effect, and
fo.r interhuman relationships can suppress the LSD-effect, as

-znl an oprovoke the placeho effect.
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