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Jlistory relates, _n_u in the 14th cen%ury during the siege

o+- _6.;+,pers_yil the confederates broke through a passage under

th<: city t:all and into the wine cellar and there, instead of

continuing the attack, got drunk and were ove_-whelmed bx, the

ci-_ , defenders. This small episode from Swiss war histor V is

c_-._::.ample of the deep-seated behavioral changes which a

p+_,chozropic, drug can induce. As an historical event it is
I

ha_'d'Lv a scientific experiment and, perhaps, does not justify

th.: conclusion that alcohol converts belligerently-inclined

_'.+,c!ividuais into peaceful drunken companions.

_eve_.-the!ess, this even contains all the factors under-

i,,incj.in principle tl_e effecz of psvchotropic materials on

hu_,_an behavior, namely:

i. The chemical structure and dosage of the drug,

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

_he d_-ug _Jorks,

3. The personality of the warriors, who forgot their

war compaign when confronted b_, a wine cellar,
i

4. The situation, i.e. of finding a magnificent opport-

unity to drink, instead of encountering heavily armed defenders

%.;hen nhey penetrated a besieged city, and

.._o

s_
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. L,l_'_in_it_<'.ncer_ of the group.

- ° " - L_ -% .0 ...,',._.-c ,_,-l_. hJ.r_torian merel,, reports h,o_ it hapoened and

,._.,,_ pcz-hal_s as an examole of the discipline of the

cc_,_:-c<_.:_:.:_tesold)'e_:s at that time, the behavior scientist views

thi:_ h:,_ntoric ch[,nge in behc, vior of our bellicose ancestors

as a complex interaction of the five above-mentioned factors.

F_'_,_ uhis event he can only derive hypothesis, e.g. investigate

under what conditions alcohol dampens or promotes aggressiveness

and then test these hypothesis under experimental conditions.

He must vary these conditions in such a way, that valid state-

,,_n._s can be made about individual factors and their interactions,

_5",_ch are exnerimentaily repeatable and permit predictions. But,

in order to do this, he needs to be able to measure aggres-

siveness, personality and constants for situative conditions,
)

ok- generally stated: yardsticks, i.e. suitable _uantitative

z,,e_chods are needed to investigate behavioral changes due to

n.sychodrugs.

These simple findings will ir_mediately elicit the protest

of those psychiatrists and psychotherapists, who are of the
be '

opinion that man's mental life cannot/measured, that in any

event, animal behavior might be rationally expressed in terms

of numbers, but that this would have to be erroneous in the

case of human beings.

What hides behind this protest? The critical observer,

who is familiar with the anthropological bases of psycho-

therapy, as well as with the experimental methodology of

.... behavioral science, recognizes immediately that the protest

o-



: ,:vc!icd "--" _'-_,_,,.].n.,_reduction of man to a mechanistic organism-

." ::;<vironment model, i.e. it is directed a_ainst a mechanistical-

]." uudcrstood behavio:-ism. This displaces the question of

wh,zthe]: human behavior can be measured, from the level of

meti]odological discussion to that of vie_,99oints abouc the

}]bilogophy of life. A modern science of human bahavior is

b_, no means identical with the mechanistic determinism of the

behaviorists, as MATSON [i0] has recently shown. The complexity

of the nature of human behavior is not questioned by it, but

the only dispute is that it forms an absolute special position

of human beings, which excludes the objectivizing and measur-

ing process. Nevertheless, it has been shown that a very large

anlount of methodological effort is needed to comprehend human

behavior quantitatively, and it assumes that a factual knowl-

.J
edge is insufficient for our long-range psychiatric deveiop-

ment. Therefore, even today, there is no schism in psycho-

pharmacology between the pharmacological and biochemical effects

of psychotropic materials on the animal, which can be determined

with Great precision, and the results of _iinical trials, which

are based mainly on overall evaluations. IRVIN [7] maintains

this chasm is a result of anthropomorphism of the clinicians,

who shy away from a consequent behavioral science way of con-

sidering human beings, and does not lie in the matter itself,

i.e. in the fundamental differences between psychopharmaco-

logical effects on animal and human behavior.

Since psychopharmacology is not an end in itself, but whose

--. ultimate goal is to create better therapeutic possibilities for
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_,::-,c:liat_.-icp._tJ.e_s-'"" _ , the clinician must perceive that our

' _ati<-r_ts theniselves have a q_:eat inte:-est in the develooment

o_ su-'[tal_le o]_jectivizing and measuring t)rocessc_, for only by

::o do__.]_ can the bezter therap}i be differentiated validlv from

t;_:. })oo_.-er. T{e must learn at the outset from experiraental

]9.g,,c]io'_oq,¢,ho_ -r to inves-cicate comDle.x human behavior bv quan-

tita'cive methods. Practical acquaintance with these methods

_;ould show him, that the behavioral science aspect of man is

not a philosophy of life, but rather a methodological problem,

and in no _.;ay precludes other aspects.

is we now consider the five principal factors involved in

a :,sychopharmacological influence on human behavior, from a

_:,ethodological standDoint, we see at once, that they are charac-

terized by varying deqrees of unequivocacy, or conversely, by
'|•

diffemen% stages of complexity.

in this case, the unequivocacy of detection is inversely

proportional to the stage of complexity of the phenomenon. The

chemical formula of an active material possesses the highest

degree of unequivocac v. Even the question of the receptor in

cored lexlt_ ,the central nervous system is at a higher stage of " v

i.e. it is less clearly understood. This, not primarily because

of uhe localization of the point of attack, but because of the

re.ode of action. For example, catecholamine deposits are al-

;:eadv model concepts, which can only be inferred experimentally.

Complicated experimental devices are necessary to differentiate

_he model concept of the reserve depot from the mobile depot.

-". Personality factors, situative and interhuman factors,
.l"

"'-_ ............. F
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;" _ ..._:(; J,L)oJ_L,,_ fo_: nne psychotropic effect of a material

c;-, ;_:_;_, c,_:_ o_Iv be investic4ated on the behavior level, which

:_:_;:_ .:._± highe_-.(legree of complexity. At thls level '._ecan,

in tuz-n, differentiate t_.;o different degrees of unerTuivocacy of

ti':t,:l()._[eof detection, namely the measurable bei_avior variables

and ch,h behavio:.- de scriDtion. The latter includes _he judq-

mL-_;_tof the observer, who characterizes human behavior on the

ba:;is of s})eech. As COHEN has shown [i], very little research

has been done on this evaluation picture. Here we find our-

selves methodoloqicaily at a stage of highest complexity and

least unequivocacy for making possible statements. Since the

psychiatric clinic thus far still has far too few systematic

_..:__nu_s with measurable behavior variables, we must general-

Iv be content for the present with behavior description as a

means of evaluating psychotropic effect on patients.

Table i. 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 belongs to the clinical routine
i

and, therefore, appears unproblematical for the clinician. The

behavior scientist, who is forced t-o make critical comparisons

in the field of psychopharmacoiogy, e.g. report an action profile
_-_



.7¢_-<, certain active ma'cerial discovers, however, a highly
• 4..

ccn_,c._:ucd linguishic pr0blcm concealed behind the harmless

_i._.ncci[_tion of human behavior in the clinic, it ma_, be form-

u..a_0_'_ as a question, as follows: are the current ps-/chopatho-

logical concepts of the clinic used in the same _.zayby different

ob:;e_v'ers to characterize human behavior, or what is the degree

of agreement in clinical observation parlance, among different

obse_-vers? Traditional psychopathology has never investigated

this question systematically, because it assumed that psycho-

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

.j i. Chemical formula

2. Neuropsychologicai model (e.g. catecholamine depots)

3. Measurable behavior variables:

a) Expression Mimicry, voice

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

c) Psychic performances Concentration, fine motor
sphere psychic stress reac-
tions

4. Behavior description Common observation parlance

Dut if _e examine the terminology of clinical routine that

is used to characterize bahavior, it becomes readily apparent

that it is very heterogeneous. For example, it contains words

...." of colloquial speech, whose abundant significance corresponds
j -

..,..,.'-,,,..
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" "quiet,""T)iti-<-, ,, ',;_que iJ.T_ita_J.on in u._e, i.e. "confused,

_., ,_-,cl_o.ci, as _:,ell as colloquial words, _-;hose meaning

• II

: .-.:r.,>_r.._.rtdue to p._;:.,chiat.-icusage, e.q. "faemor,, 6i._turbance,

I; I .2 "'f._ _ ,_ il II
1,. _';itof .,_(_....., col;_,_Inion" and finally, [_svchiatric terms,

"_.._ * [n_<'c:ise.significance has been lost through nenetration

....'_" "" " " " " etc•"..:..:.,:..i(_tna_v speech, e.9. "depressive, ,nm1_ivaiei]_, .

>- ,_:i.n,._to I(A[;•I,AZiand LOPJ']_,:ZEN [8], these characherizations

"-,:!f"_:h¢'vioJ_-.b<-.3.o_,._[iincTuistically to predicatc_, i.e. sound

.......t,__,_c,..sor signs learned by example and counter-example, i.e.

they must be introduced by example.

We tested the degree of common observer parlance on a

Cjroup of 12 assistants and found an agreement coefficient Of

o:_..iy46% for the frank description of behavior. It has become

co_,ventional in Dsychopharmacoiogy during recent years to employ

li:_ts of symptoms to evaluate psychic effect and to prepare

action profiles. This limits the symptom area available for

characterizing behavior. We conducted a similar exDeriment

_,;ith these same assistants, using a list of symptoms containing

99 symptoms, and found that the commonness of observer parlance

increased only 10%, by limiting the symptom area. In order to

set up critical comparisons between phychodrugs at this complex-

ity stage, it is obviously insufficient merely to report

sym.otom definitions, but the evaluator would have to have been

subjected to systematic training, which is the only way to

create a basis for differentiated comparisons of psychopharma-

cological effects on patients.

_'=or'ei_i'_ L_nDu_Se _enZer, :ac.. _.]
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" .oLlo_i_m" di_cu:_.qion we shall turn to_'<-k'C;_.iO_"_-r il.il[t]_.C'._" " """

_"_'" ' _ " ....."....,_-'-'"l__, and examine to. what ext_.mt theI i ".: .., ,.,J_LC. ,)_-';[_iv.i_lL v<_j_.*.c_ ._._..

t... .......... psvcnou_ug:_ on behavior of the ne¢,ium, human being

• _hx_, research trend was establishedc_,_ ))(:determined exactly _ "_-

b,: IU_h]_PELiN [9] and has provided a plethora of results under

_n<; ce';m p];_/-m&co}osychoiog;,_, which have been fundamentally

ir._i)ortant for the question of psychopharmacological influence

of human behavior. We shall confine ourselves here to three

questions :

i. Can typical psychodrugs be differentiated in measur-

able behavior variabies on healthy test persons?

2. in what respect do personality characteristics affect

psychopharmacological effects ?

_ 3. What is the significance of interhuman influences on
)

the action of psychodrugs?

In using measurable behavior variables to define psycho-

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 behavior 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 film and tape. We have developed this method for the calcu-

lation of the constants of symmetry and agitation parameters of

"-_. the mimicry process, and which provide quantitative comparisons

.o"_
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(!'+i_;:,2_N [3]). The vocal expression can be copied as amplitude

_,.L ,,:,_rage fnequency and compa_.-ed. But our previou_ experience

b.:_- .:ho,;n that the into-rindividual scatterings in these areas

avr> ,_uJte large, _,Tith the, result that _-,,estill can not presently

e:-,::_;g,ish slight differences in condition.

i;)" Subjective changes in behavior are detected by means

o£ a _Tuestionnaire containinq 21 questions, with a list of

cha_-acteristic words and a list of polarities (IiEIMANN et al.

[5]), to _hich we shall return.

ri_%

-,,:_Ic Iii. Summa_.-y of the effect of t_rpical ;,,_,ycho-

d'_'ugs on diffe_-ent behavior regions. Signific_+_nt clhan_e._
compared with the placebo (2 a = 5%)

#

Condition Psychomotor Concentr- Psychic

sphere ation stress (stim-
. ulusreac-

+" tionapparatus)

Nnu_._oleptic

i0 mg IIF-1854 ++ ++ N.S. _+

Th vmo ieD ti c

10b mq Tofranil ¢4. N.S. 4, N.S.

Antiepileptic with
,DsvC_]O_rOOlC action

200 mg Tegretoi ÷ ÷ N.S. N.S.

Psychotic

l0 mg Muscimol ¢ ¢ + N.S.

c) In the area of psychic performance behavior, we used

one test series to investigate concentration, various aspects

of the psychomotor sphere and the stress reaction and recovery

produced by excessive stimulus in a stimulus reaction apparatus.

-) These relatively widely scattered behavioral variables yield
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_,.n_ IV. Subjective effects of typical r_._ychodrugs

-_ , , . . ' _ • . l_ "_-" _ ._cnarncue_-isuic word lists) .S.._nl£1canu chanqe_ in

the categories compared with the placebo (2 a = 5%)

Contnct Relax- Directed _ood Undirected

extra- ation activity extra- activity
version version

i_ r'_gHG-i854 N.S. N.S. N.S. # +

Thvmo ieDtic

i00 mg Tofranil N.S. N.S. + % %

;_tiepiieptic with

psvchotropic action

200 _,gTegretol N.S. % N.S. N.S. %

P._:,Ichotic

i0 mg _luscimol N.S. + % % %

q_uantitative information about changes in healthy test persons

after administration of psychodrugs. It is necessary in this

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

g_:am and the random sampling, which we have discussed in detail

elsewhere, and which we can not go into here, for reasons of
.

"_i_,_e(HVIMANN [4] ).

-- i. Table IIi gives a diagrana_atic su_narv of the effect

o_ typical psychodrugs, compared with the placebo, on different

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

Io_; doses, the neuroleptic differes clearly from the thymoleptic

•o:._ran_ by a reduction of performance in all psychomotor tests,

. as well as by a marked reduction in performance under acute

p._ychic stress conditions. In fact, Tofranil also adversely

affects condition, but not psychomotor performance or psychic

stress reaction, although it definitely does affect performance

[
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i_ i_ _: _.onccnt_:ation test. The antiepileptic leg_.-ecoi , which

.... i:: ]:.n,.)wr,to have n p:_ychot_-opic effect and which has a chemical

_:'_i:_(jnti'ucture zeser, bling _ofranil improves condition and per-

fo_{_nce in some psychomotor- tests, while the psychotic Muscimol

de]>:c.;ciates all behavior areas except the psychic stress reaction.

T!lus, different types of psychodrugs can be differentiated

i_ t:_c.behavior- variables in healthy individuals. At this junc-

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

individual tests and indicatehow more delicate nuances between

ps}fchodrugs could be demonstrated within different behavioral

areas. In Order to indicate, at least, the possibility of dif-

_.,_i_l.g _mong _nem, I shall confine myself to results of

chazac_eristic _;ord and polarity lists in the area of condition.

....,, Test person No. 44 has characteristic words in the charac-

tc_-isuic word list and must report which of these words are

consistent with his mood at any particular moment and which are

non. Table IV contains a su_m_ary of the effects of typical psv-

chodru_s established in connection with the characteristic word

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

Here also, the products used differ decidedly. Tegretol, in

200 mg dosages, causes relaxation and increased directed activ-

it,-, while the other preparations, in graded manner, have a

negative effect on two to four categories.

The polarity list consists of 30 opposite pairs of adjec-
t

rives, between which the test person is supposed to classify his

subjective condition. In an earlier work we reported results

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

_o_-ei_n Language C_e,%'_er,_nc. t_
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r_c_:,,idJ,_,cnsions of the momentary condition (HEI_IANN et al.,

_.). _leanwhiie, we have factored the results of 150 students

and exu_7acted only four mood factors, as the most useful factor

solution.

,,_......V. Factors (principal compqnents. Varimaxrotation)

of a polarity list for detectinq subjective mood.

Factor designation and variables Factor Fraction of the ex-

- load tracted total variance

i. Self-evaluation

sure - uncertain 0.71

free - restricted 0.70

flexible - rigid 0.65

good - bad 0.59

clear - diffuse 0.55

..... light - heavy_ 0.54

_: active - passive 0.53

agreeable - disagreeable 0.52

courageous- co_ardly 0.50 34%

2. intimacy - readiness for contact

familiar - unknown 0.74

merry - timid 0.6'1

high - low 0.60

hot - cold 0.56

full - empty 0.56

extraverted - intraverted 0.54

pretty - Ugly 0.53

near - distant 0.51

inrge - small 0.50 30%

3. _endiness for action
l

health,C - ill 0.80

alive - dead 0.57

young - old 0.55
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,:.it v-,. su))j_:ccivc o,:..t,uu.,o![ some t-,u,lcal 1)n',cho-

:'u(i:_(poia:,:i't_,list). ,_;iqnificant changos in ti_e four

,.ci=ors, com:,arcd with the placc:])o (2_ = 5%)

Self- ]intimacy readi- Readiness Excitement
evalua- hess for contact for action tension
tion

7.T.-. "' '

1,'im.7 ]1V-1854 +++ +J, +4" N.S.

Th_'mo lepti c

I0']mg Tofranil ++ + + N.S.

Antic:!_i!eptic with

1_::vchot_:opic action

200 mq Tegretol N.S. N.S. N.S. #%

Pn,,chotic

li) mq [;uscimol + + + N.S.

These are entered in Table V, along with the corresponding

v ....l_,,9_es and factor loads, according to their fraction of total
. e
jc

v_:,_'iance extracted. The factors "readiness for action" and

_.,u.uuument-tension, correspond to the earlier factors 1 and

2.

Table VI is a diagrammatic representation of the effects

of typical psychodrugs in the four factors of the polarity list.

e

Here the neuroleptic shows the greatest reductions in the first

three factors, followed by the thymoleptic, the psychotic and

only after Tegretoi do we find an opposite picture, i.e. no

chanqcs compared with the placebo in the first three factors

and a marked increase in the fourth factor, "excitement-tension."

The following Figure shows results of effects of an iminostil-
i

bene in the polarity list; this compound differs onl,] from Tofra-

_'._ nil by a double bond between CI0 and DII. Pharmacologically,_J

_ -•%

_r_iSn L_n_ua_a _enzer, _nc.k_]
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" -°_ _o.. "" 2_xcept for the "excitement-

h,_:::j,j,,",.acLoJ.= -'--, it e:_hibits do:;aqe-dependent decrea.--,esin

_::,......_on in all factors, compared _,lith the placebo

The result corresponds up to the four hiqhest 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 by DI MASCIO [2] in impressive experiments on

healthy test persons: after one-week admJmi_ration of 150 mg

imipramin daily, the students exhibited no siqnificant decreases

in axiety and depression scores, compared with the placebo.

Bu_ 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

i
anxiety score exhibits a significantly decreased anxiety, com-

pnred with the placebo. Subdivision of the same random test.

sample according to depression scores ("depression" here in

the sense of a measurable personality characteristic) into a

_.;eakiy depressive and a strongly depressive subgroup, also

,yields 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

anxiet,- 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 _IPI,
J

•
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i. Self-evaluation

_:.,_a.. uncertain
5"d_.-_ d.J
#roe _-?. restricted
f!exible [-'_ rigid

ood _$u badC:

ci.:_r _=m .. diffuse

'_ -" - - z<::;.a., he&vv

:,chive ,_assive

disac_reeable

cou_:ageous _ #J ' cowardly
ol

v.:_riable "_""_..._ constant

oi?c,c.nized _:_ '
a live _.:=.. di sorqani zed

_'9_m-=.. dead
strong ._. weak
nerry _ timid

large _._,.. small

2. Intimacy-readiness for contact

famiiiar _ unknown

r,_.-try _" timid

hi._h _'J"-_'" low

hot r!._ coldfull _'" empty

pretty [_ ugiy
t'_
_-, distant

near ,_, ,

large c?--,_.. small

: -"
colorful , _=e_ .. 'dull

gay '._,_.. sad
active " passive

..
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3. Readiness for action

he a ithv __r_"-- ii i

aii ve :- dead
,:Ou_ rr _ "" old

ale_:t :.... tired
£.T'_..

col_'rful ¢_ dull

full __'_ "" empty

4. Excitement- Tension

aggressive _ peaceable

excited 4 calm
tense relaxed

• $

"'-_$4.0!

!

""_ i.._ - ,(n,,,gGp.1140_ ,

e fflJf.i_ll,l

Fig. 1. Subjective effect profile of an iminostilbene

re'_c._.,blingTofranil, in the polarity list (average difference
scores (3h - Oh).

into _ak, moderate and acute anxiety subgroups, there is a

definite differentiation with significant decreases in the acute

anxiety test persons.

_hese differential effects of psychotropic materials cor-

re::1_ond, on a test basis, to detectable personality character-

istics. They were confirmed repeatedly by JANKE [6], LIENERT

and others.

3. The influence of interhuman relationshiDs on *the effect

of psychodrugs, particularly through the dynamics of the group

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

• i\

F_-,-_rei___l _,,,'_--_-l'_U_.._,._. _,_.a'_a_l _n_-,, q_i- _

"
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,,:.:_:<;.vce:¢ocr±m ,_ l,\,REED and !vl_., [ii], however, illustrates

t],_:(_veat im!_or_ance of these conditions: two test persons

a_:._. _.n a <_,_,.encd room and are required to conduct rational

!?l',.';ioiogicai experiments. One of them, test nerson A, receives

1O0 mcq LSD per os and the other, Lest person B, the placebo

under single-blind conditions: both test persons exhibit

psychotic placebo reaction is explained to the same test persons,

before a second experiment. The experiment is repeated, but

test person B, who previously received the placebo, now receives

10G meg LSD, and the other one, test person A, receives the

plc,cebo. Now, neither have any abnormal reactions except some

fnnique. The experiment shows, that with suitable motivation

in a very specific interhuman situation, the psychic effects

-,, or lOO mcg LSD can be induced, as well as completely suppressed.

Thus, _ze have returned to the starting point of mv remarks.

_f the euphorizing and relaxing effect of alcohol had not been

decisively intensified in the group, by the influence of inter-

_Au,.+,nrelationships, our ancestors in the Rapperswiler cellar

_,,ould probably never reached a premature, and as it turned

OUt, an unjustified drunken triumph, from which they did not

awaken.

The principal factors in the psychotropic effect are dis-

cussed with regard to their degree of unequivocacy. Methodo-

logical problems of measurable behavior and the description of

behavior, especially the terminology problem of agreement in

J
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: L ." ..J.fic obsez-vez- paz':tance, are presented at the comnlexity

t ,f'.! C',_ ' "" "
.. . ,_.z_avlor. it is shown, through an example of a _vstem-

::: c ,>.:;:k'macops.vcholo¢iicai inve:_cig'ation in uh_.(.e methodolo-

_,:-c_:_,...,:defined areas of behavior, that psvchotropic effects

_:;_v_,_:ious types of psychodrugs on measurable be1_avior variables

,,.,_.:,_luny individuals are different. Finally, two examples

,._.o._Lthe literature are used to demonstrate how measurable

De_-.,;onalitv,. . , _raits can differentiate psvchotropic, effect, and

_._;,;interhuman relationships can suppress the LSD-effect, as

,,.-" .;.. ,n:_ t',rovohe _he placebo effect.
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