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A number of recent studies have empha- active agents; the <lrugs which were selected

sized that the psychological effects of a include secobarbital, melxwidine, chlorpro-

given drug are not entirely a function of the mazine, and lysergic acid diethylamidc

drug's more classic "pharmacological prop- _I.SI)). These drugs were selected as rep-

erties." On the coutraD', as pointed out by resentatives of the categories of narcotic,

Lasagna et al,, "the nature of the subject hylmotie, psychotomimetic, and "tranquil-
and the situation in which a drug is admin- (zing" agents. Data were obtained concern-

istered are important determinants of drug ing the extt'nt t<, which these agents produce

effects." t The point of view which l+asagna impairment of i_:rformanee on certain psy-

has presented is supported by the results of oh.motor and intelligence tests ; it seemed

Hill et al. -°and of Kornetsky/These invest(- that such data might be of value in arriving

gators have demonstrated that an informal. :it conclusions concerning the degree to

• friendly attitude by the exllerimenter toward which the inll>;tirment produced by a "tran-

the subject affects the analgesic effect of quiliziug" drug. such as chlorpromazine,

morphine, anti that reaction time is not de- might differ from it||pairuwnt produced by

creased when subjects are motivated by hyllnotic and narcotic drugs, such as seco-

electric shock. 4 Von Felsinger et al. _ have Ii;ttliit;tl ;tnd mt'l_erillit|e.

concluded that those subjects who respond Methods
atypically to one drug are likely to respond

atypically to other drugs. The preseut "l'e_l nortn;d voh.lteers between the ages of 18

studies have been designed to obtain further ;ittd 23 years, 6 thales and 4 females, served assubjects. The subjects had had little or no pre-

data concerning the degree to which the vious experielwe x_ilh cenlr;llly acting drugs. Each

psychological effects iff certain drugs are de- _ltbject receivcd the following drugs at the dos-

pendent on the reaction pattern of the sub- ages indicalcd: mepcridine hydrochloride, 50 and

ject, and, therefore, independent <_f the 100 rag.; secobarbital sodium, 100 and 200 rag.;

specific pharmacological activity of the drug chlorl)ronmzine hydrochhlride, 200 and 400 nag. ;LSD, 50y and 10(17. This dosage was maintained

which has el(el.ted these effects. An attempt throughout the course of tile experituent, except
has been made to test the hypothesis that lhal. at the c(mwletiou of observations on four

the magnitude of drug-indtteed psychologi- subjects, the c|llorpromazine dose was reduced to

cal effects is significantly related to the" re- 10(I a/id 200 nlg. This _;lS necessitated I,y tile
severity of the I_ostural hypotensiol! produced by

activity of the subject, single 401) nlg. doses _,f chlorpronmziue. (),l any
In a<l<lition to obtaining <lala CilllCerllillg single testing day the subject received only one

the questions raise<l ill the" prt'viotls i)ara- drug. There w;is ;( nfiniuunn of one day Iwt'e.'een

gr;iph, th(' present sttulh's have been drug ;ichni,islr;tlions. The order of athniuistratio,
was ;l IOXIO I.alin-slluare desigll, Ivllich included

desig||ed to c(,nparr cerlahl of the 1)sycho - lx¥c) idaceb<)s, hi ad(lili, m I,i bein_ a(hnitlir+lrrc, l
I++g(it';<l (:tTetqs ,)f .-t.'.'t.r;tl t'l;lsses o_ t'enll-illly ,.t rt'Rul;ir t'xl_rritllt'Htal day's, all pt'rfornutucc

lt'sls wt'r(' Riven to cat'h sul,jecl prior I<1 and at
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()n cach ex|_t, rilnt.lllal d;iv ;is v, cl] as _t! the "l'q_ iICtCl-illiliC lilt. rc];tti.J_.hip bcl_(.4.u .I,jt',ti_c

tx..o cotttrol days, tile I'olioxVillg It'sls w,.'rc _.iVCll. alld sllhJt'ctivc iJsych,_hJ_icalcffecl,_, I1_,".tF{'li_?],
starting 7._ mimltcs ai'lt'r Iht' ill_t'sli,_H ,+t" the of Ihc relatJ, lll'_hip IP{'lwt't'llIhc recall ,,Xt'l'-:d] p,'r
drug: |'lent _.c{lrc +)Ii fllt. <_bjeclivt. 11'_I_ ;tlL,l lht' llttft)b_'F

I. Spct'd of ;idd+liOil (three dig+Is) _ tJf Im)S+li;t• l't'SlXJllSè,o]I lhc _,+x'li11H<mvJ+lll,_',,l+<Hill;drt.
2. Sl_et'tl of adttitiott (nine digils)" were c.rrt'lalcd bx wlc:tvl+ .I + the ratlk-dil)'t't+t.licc
3. Mt_lified digit symbul test :" melh,.l (p).':'
4. Speed of copyiug nundx'rs "

.;. Pursuit rotor (a staudard (;erbr;totd nl;tt'hillC Results
rotating ;.ita rate of 311rlnn W;lS used)

0. Tachistoscopic discriminaliou of circle size The :111alysi> ,_f x'ariatlCC rcstllt._ ft,r cad)

(two circles at a time were tachistiscopically tt'st |)r<uitlCed :l sigltificaltI F ratio for b.th

(0.01 to 1.0 second's exposure) projected, and drug and in<livi<lttal x';triallce but n<J signifi-the subject was required to make a judgment
cant vari:tnce for <lays. The sutntnarics .f

as to which circle was the larger)
7. T:tctual threshold determination (the skin on these analyses are shown in Table 1. Table

the iudex finger of the right hand was stimu- 2 shows the mr+an scores obtained for e:tch

lated with finely graded n.vhm hairs, and the drug ,m c;wh test. l.._,]) had significant
subject was asked to resl_md verbally when lie effects oil IR'rfortnance oH the ad<liti.n test

felt something _0) (both three and nine digits for 100/-/ .f8. A 46-item symptom questiommire," adminis-
tered to the subjects 30, 90, 150. and 210 rain- I.SD'), the digit symbol test, and the tachi>-

utes after ingestion of the drugs toscopic discrimination ,f circle sizc. Tw,,

An analysis of variance ': was performed on the hundred tuilligrams of sccobarbital sodium

data for each test. The significance of the dif- had signific;mt |'fleets _ll the digit sx'lltl)ol
ferences between the subjects' scores on each drug
day and the mean of tile two placel_ scores was and ptlrstlit rotor tests. Two hundred milli-
tested by the Dunnett t-test, _. and the significance grams of chh)rl)rot_taziHe hx'dr(_'hloride siS-

of differences in the effects of the drugs on tile nificanth" affecte, I performance on the digit
individual tests was determined I,.v the Scheff6 svmb<,l and pursuit rotor tt-sts. With thc

test) _ In order to obtain some over-all estimate cxception of 200 mS. ,,f secobarbital s, xliulu.
of drug: effects and also to partial out the differ-
ences in original abilities of the subjects on the 100_ 1_f I.SI) l,r(_lucell significantly ml,rc
tests, the mean scores for each subject on each iml)airlnen_t than any of the drugs. Tw,_
test were expressed as a percentage of tile mean hundred t_lilligrams of secobarllital s,_liu11_

of his scores on the same test on the two control pr<,duced more hnl)airment than I.GI) on the

days. The mean of the transformed scores for three-dlglt addlthm lest. lit no other It's|
all tests was obtained separately for each subject
for each drug. The means for each drtt_ were were the effects of the high doses ,,f the
then obtained, an<l au analysis ,,f variat_ce was drugs sigttificatltly different from ()lit' ;ill-

performed, either..\ more C<)ltll)reht.tlSiX.t. picture of thc

°I'AilU.E1.---._;ummary ,j: .++mdyses of I'arianc," [,,r .HI Te.¢ts

Addition Addttlott Speed of Digit
(3 Digits) (9 l)illts) ('OliYl g Symbol Test

._ourt_ of Variance d/ Mean Sq. F Mean St]. F Mean Sq. F Meant Sq. F

Ind|vidllaL_ ......... 9 t1824.f_ 71.2" 2829.70 I;2.1" "illS.76 27.._* 967.14 24.6"
Drugs .................. 0 7_.7_, 7.7* 342.80 7.,_* 241.91 2.1¢ 425.111 10.s"
Days ......... 9 175.40 I._ 47.69 1,1 73.47 I},_ 68.44 1.7
Residllal .............. 72 95.SX 45 .,e_ 113.37 39.2b

Tolal ....... 9_

Visual Taetual
Pursuit I{olor I)lserimhl:lt Ion |,ereel)t ion

._)tlr(*0t VarialDee dl Mean 8q. F Me:mSq. F Mean Sq. F

Intl Ivldllal._ ....... _ 216.7[+ 23.8" 1;90,_ _1.',1" 182.17 7.6"1)Irugs ....... 97.21 I0.7" 24.6_1 3.0" 71.80 3.0"
Ilays ......... y 10.42 I,I 5,9'_ 0.7 20.0_ 0.,+
l{eshhla] ......... 72 +01.10 S.2! 24.0_I

'rolal ....... 99

• I' <0.01.
¢ 1'<0.0.5.

K,,r_wt.¢ley _'t al. ,:_1'_
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"l'),lU._:2.--31can Raw 5"core /or Each I_ru_l ,m I'ach Test

LSD Meperldlne Secobarhital Chlorpco-
. mazlnc* Placebo

507 100 7 50 Mg. 100 Mg. i00 Mg. 20} Mg. 200 MR. l 2

Addition (3 digit.,;), digits per mill., t_l,St 50.41 77.9 74,2 75,4 66.3 70.I 74,1 75.5

Addition (9 digits), digits per mill._ . 37.6 25.01 42.3 41.9 44.5 ',17.0 39.0 42.6 42.1

speed of copying, digits per rain., s6.7 75.6 84.4 84.4 _5.0 73.61 74.8 86.1 84.2

Digit symbol, total correct .......... .'_t.O 41.1_ 59.6 56.4 55.3 49,91 50.01 57.1 ,58.3

Pursuit rotor, see .......... 19.2 18.5 2'2.0 19.7 19.9 15.fit 15.91 20.1 21.5

Visual dL_crlmtnation, incorrect ....... 9.3 10.81 6.3 7.6 7.0 9.4 7.8 6.5 6.5

Taetual perception, no. correct ..... :_.3 51,7 55.6 57.5 ,_1.3 52.8 52.8 56,5 52.9

• Since only six subjects received 100 rag. aml only four received 400:rag., these results m'e not reported on ".he individual tests.
_"P<0.05 (between scoreand mean of two placebos).

Since it was not expected that an)" of the

...... _........... . ........... drugs wouM produce an over-all increase in

performance, single-tailed Dunnett t-tests

were elnploycd to determine the significance

of the difference between the effects of each
A

drug and of the mean of the two placebos.

•, The effects of 200 nag. of secobarbital sodi-

um; 100, 200, and 400 mg. of chlorproma-

zinc hydrochloride, and 507 and 100,/ of

l,Sl) differed significantly from those of the

placebos (P<0.05). High closes of seco-

........................................... barbital, meperidille. I,SD, and chlorproma-

Fig. l.--Mean per cent over-all score for each zinc produced more impairnlent than low

drug. doses i_f the same drugs (P<0.05).

comparative effects of the drugs is shown in An a1|alysis of the effects of the three

Figure 1. The summary of the analysis of doses of chlorl_r_mlazine 16 subjects re-

variance for these data is shown in Table 3. ceived 100 ing. : 10 received 200 nag.. and 4

"I'^nLZ3.--.Vummary of the Analysis o/ l'ariancc /or ()_'cr-..lll Per Cent Scores

8ourco of Varianco d.f Sum Sq. Mean Sq. F F

Tests ......................................... 6 2.130 0.3550 T 2.58*

TXS

Drugs ............................... 8 6.591 0.8239 D lO.O_t

DXS

Sublects ..................... 9 3.280 0.3644 S 12.231

DXSXT

'l'cstsXdrugs ................ 4b 5.082 0.i0,',9 DXT 3.551

DXSXT

] )rilgs Xsub_ect._ ........... 72 5.927 _1.0119 DXS 2.751

I)XSXT

Fnbje(.IsXtests ............ 54 7.419 0,1374 _XT 4.611

I)XSXT

lrtl_sXsul)jectsXtesls..... 432 12.807 0.021.J_,

Total ........... 829 43.29_;

• !'< 0._5.
I'<0.01.

32l) l',,l. 77.._[_tr,'h. I')57



CF.N;RALI.Y ACTING I>RUG.'¢--PSY{'IIOI.OGICAL I-PFF.t'T?,

received 400 rag.) by means of the t-test
showed that 400 rag. of chlorpromazine hy-
drochlorkie produced significantly more im-
pairment of performance, at (P<O.01), than
did 200 rag. on speed of addition (three and

nine digits), digit symbol, pursuit rotor, i
visual discrimination, and ,tactual ,threshold i
tests. Two hundred milligrams of ehlorpro-

mazine hydrochloride produced a signifi- i
cantly greater degree of impairment in :

performance than did 100 rag. on only the
digit-symbol test (P<0.05).

The analysis of the responses to symp-

tom questionnaire (mean number of ,007/ ..... _ %°'.... ".o_ .,•.
symptoms for four periods after receiving ............................................
the drug) is summarized in Figure 2; the Fig. Z--Mean number of symptoms on the

analysis of variance is shown in Table 4. symptom questionnaire for each drug.

Although all the drugs produced an average of any one of the drugs taken individually,
increase in reported symptoms, only 50-/and with the exception of 200 rag. of secobarbi-
1007 of LSD, 200 rag. of secobarbital sodi- tal sodium. One hundred micrograms of
urn, and 400 rag. of chlorpromazine hydro- LSD produced a negative, but not siguifi-

chloride produced a statistically significant cant, correlation (the greater the subjective
increase in the number of symptoms over effect, the less nmrked ehe objective effects).

the mean for ,the two placebos. However, the mean objective effects cor-

Table 5 presents the results of the correla- relate with the mean subjective effects

tion of the over-all objective scores and (p=0.84) for all drugs at a statistically sig-
the subjective scores (symptom question- nificant level. Thus, there is no discrep-

naaire) for each drug. As the data indicate, ancy between objective and subjective effects
there was no significant correlation of the when a correlation between drugs rather

objective effects and the subjective effects than between subjects is computed.

TAm_ 4.--Summary o[ the Analysis o_ Variance [or the Symptom Questlonnaire

of Vm'lan_ elf" Sum 8q. Mean 8q. F

'DruD .............................................. 7 b,891.4 844.6_ 16.50t

Sub|_ .......................................... 2. 9 ' 1,_1.2 11t.577 2.2,%*

Rtsklmtl (DXS) .................................... 63 3,21_._ _0 994

......................................... "-_ 10,135.25

* 'the _ om_l_r of degrees of freedom in this analysis wm due to the ¢ombini ng of the two plaeeboe and the turn of only 200
mg.ofelflec_mmlm.

#P<O.Ol.
t p<o.o_.

T^SLV,5.---Correlatitms (p) B,,tween Objecti_,e (Over-All ._corc) a,d Sttbjecti've
(Symptom Ouestiontmire) Effects of the Various Drugs

Plaeeho* L8D Mel_Idln* 8eeobarbltal Ctnathlot_.
rio 7 100 7 fiOMg. 1W Mg. I00 Mg. _0 Mg. 200 M_.

0.4@ 0._ --0.36 --0./B 0.12 0._ 0.66t 0.54

* Item ofpm Iflambm.
t P<Q._.

Kornetsky el al, 321



• A. M..4. ARCHIVES OF NEUROLOGY AND PSYCHIATRY

Comment body weight) single doses of barbiturates

Although most of the drugs produced ira- produce an increase in the flicker-fusion
pairment in performance of the tests used threshold. It is unlikely that flicker fusio_and discrimination for circle size measure
in the present study, _he large individual the .same aspect of visual function. The
variability resulted in statistically significant results obtained with chlorpromazine in the
impairment of perfoi'i,_mce on only a few present study are in opposition to the fred-
tests by each drug. ings of Lehmann and Hanrahan, *a who re-

Since LSD affected performance on more ported tlmt chlorpromazine in doses large
tests than any of the other drugs, it was enough to produce somnolence 'had no detri-
somewhat surprising to find that it did not mental effect on a variety of psychological
significantly affect performance on the pur- tests.

suit rotor test. This suggests that LSD has The analysis of variance of the over-all
little effect on motor coordination but has mean per cent scores (Table 3) gave a sig-
considerable effect on perceptual and intel- nificant F ratio for all the sources of

lectual processes. However, chlorpromazine variance. The significant subject variance
(200 rag. or less) and secobarbital do not
seem/'¢o affect simple intellectual tasks suggests that .those subjects whose perform-

ance was most impaired by one drug are
(speed of addition) but do affect more corn- those whose performance was most impaired
plex intellectual tasks (digit symbol test) by the other drugs. However, this subject
and motor coordination (pursuit rotor). The responsivity is not linear, since the
over-all analysis of variance suggests that drug×subject interaction was also sig-
the drug-test interactions are significant nificant. To test .the extent of this respon-
(Table 3, TestXdrugs, F=3.55). In
studies by Abramson le and .larvik and their sivity or reaction pattern of the subjects,the Kendall coefficient for concordance was
associates,17 it was found that LSD at doses

computed.24 This yielded slight but positive
up to 100y did not significantly affect per- evidence for the presence of a phenomenon
formance on the pursuit rotor, hand steadi- of this type (w=0.35 ; P<0.01 level). Thisness, or manual reaction time. Verbal re-
action time (time to read a series of words), was also true, but to a less degree, for

the symptom questionnaire data. (w=0.26;
attention, and concentration were signifi- P.<0.05 level). These results indicate thatcantly affected by the same doses of LSD.
An opposite result was reported by Landis there is .some factor independent of .the drug,

as well as some factor dependent on an in-
and Clausen.Is They found impairment of teraction with specific drugs, which accounts
performance on some motor tests, but they for a portion of the total variance. Thisdid not find intI_rment of flicker-fusion

factor may be a function of personality, asthreshold in schizophrenics after LSD.
There have been no reported studies of the suggested by von Felsinger, Lasagna, and
elTectsof secdmrbital on the tests employed Beecher, or i.t may be a function of specific
in the present study; however, some studies pharmacological sensitivity and/or other
on the effects of amobarbital indicate that physiological differences on the part of in-
at low dose levels there is very little effect on dividual subjects.
intellectual functioning (Arkola 1t and Slater The importance of placebo effects in the

and Sargant*°), but greater effect on motor study of drugs has been emphasized by
performance as measured by reaction time many investigators. However, in the pres-
and the tracing of a pathway with stylus ent experiment the results of the tests done
(H;U and BelleviUesl). Although secobarbi- after administration of a placebo showed no
tal did n_ significantly affect visual discrim- significant placebo effect. The results ob-
ination in the present study, Idestr6m n has tained on the symptom questionnaire were
reported that moderate (0.30 gm/70 kg. of an exception in that on this subjective test

322 Vol. 77, March. 1_._7



CENTRALLY ACTING DRUGS--PSYCllOLOGICAL EFFECTS
B.

there were a number of positive responses All drugs were adcninistert_! orally, and
following placebo administration. Since the the "double-blind" technique was employed
symptom questiotumixe was not administered throughout. Seventy-five minutes after in-

(luring the control period, the responses of gesting ,the drug, subjects were given a
placebo-_reated subjects to the symptom variety of psychological .tests, which included

questiqanaire could not be imerpreted as intellectual, motor, and perceptual tasks.
placeb6 effeGts. The following conclusions were drawn

The s_rti_eat_t correlation between objec- from the data:

tive and subjective effects of the drugs itxli- The effects of .drugs on psychological per-
cates that the drugs which caused the fonmnce in man are due not only to the

gr_. test objective impairment in ftmctio_ing specific pharmacological activity of the drug,
also had the most marked subjective effects, but also to the specific reactivity of the

Ho_vevert _e general lack of significant subject and to an interaction of the two.
correlation between subjective and objective There is not a significant correlation be-

effects pr_luced by each drug in the individ- tween the objective aml the subjective psy-
ual subjects (Table 5) indicates that, al,- chological effects of a given drug. How-

though a, subject may feel he is greatly af- ever, the drugs that produce the greater
fected b)_ a drug, there m_y be little or no mean objective effect also produce the

actual impairment in his functioning. The greater mean subjective effect.
opposite also holds true; many of the sob- Two hundred milligrams of secobarbital
jects who did not show drug effects on ,the sodium ; 100, 200, and 400 rag. of chlor-

symptom questionnaire were greatly im- promazine hyd_.Moride, and 50y and !007

paired in their ability to carry on Oe tests, of lysergic acid diethylamide significantly
This suggests that there may be a dichotomy impair performance on a variety of psy-
between .the objective and subjective effects chological tests. Meperidine hydrochloride

of a drug, making it impossible to predict in 50 and 100 rag. doses does not impair
accurately the e_tent of one type of effect performance on the same psychological tests.
from the ex_emt of the other. LSD had sigtrificant effects on intellectual

ee and perceptual tasks but did not cause sig-It is of interest Chat of four drugs

studied meperidine was thebnly one that nifieant impairment of motor tasks, whereas

produced pleasant effects in ,the majority of chlorpromazine and secobarbital affected
motor tasks but in general did not cause

subjects. Many of .the subjects said they statistically significant impairment of per-
would like to receive that "pleasant" drug
again. Mbst of the subjects found that 200 formance on simple intellectual and percep-tual tasks.
tag., or more, of chloprmnzzim and 1007

of LSD produced unpleasant effects. The Two hundred milligrams of chlorproma-
cMorpromazine made them feel faint, nau- zine does not impair performance significant-

seated, dizzy, and very sleepy. The LSD ly less than does 200 rag. of secobarbitalsodium.
made them feel anxious, ,tense, and in some

Dr. Seymour Geisser and }dr. Samuel W.
instances depressed. Greenhouse, of the Experimental Statistics Sec-

tioth National Institute for Memtal Health, as-
S_ sisted in the statistical analysis of the data.

,Ten normal volunteers were given various Laboratory of Clinical Science, National Insti-tute of Mental Health (14).
doses of lysergic acid diethylamide (LSD),
meperidine, secobarbital, and chlorproma- REFERENCES

zinc The order of drug administration was 1. Lasagna, L.; yon Felsinger, J. M.. and
a 10X 10 Latin square, which included two Beecher, H. K. : Drug-Induced Mood Changes in
placebo. Man: 1. Observations on Healthy Subjects,

gometxl_ _ _L 323
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