
0

' A

! " psychopharmacologia(Berl.)ii, 143-153 (1967). LSD 1932

Psyehopharmacologia (Berl.) 11, 143--153 (1967) _ _:

and restraint on ,_ ,:

i_em.Pharmacol. :I_, "

.,_,:,t,hc_,,m_,lei_ Effect of Drugs _:i_:::
: 3Iechanism of i__.

,.ntia(Basel)18, on Visually Controlled Avoidance Behavior ,_."....

,,,_a_damphet- in Rhesus Monkeys: a Psychophysical Analysis* ** ]::'
• 1.t5--157 (1963). _

,lueed abnormal ttUGH BRO_ and W. C. BAss***

Beurteilung der Department of Pharmacology, Abbott Laboratories, North Chicago, Illinois :l

l'rozesse(russ.). i:_Received June 24, 1966 . :

i!i•,,logy, The relationship betwee_t drug effects and various psychophysieal
parameters, especially visual, remains one of the less emphasized areas i_:,licine,

land of contemporary behax4oral pharmacology. Several years ago, BLOCOrt i
(1956, 1957a, b, 1958) conducted a variety of excellent psychophysical ,'_
studies with pigeons that involved a number of drugs and visual me- 1_
dalities. In addition, a few other "psychophysical-like" drug experiments f!

_nVe been reported (e.g. CARLSO_N_, 1958; _FELDM:kNet al., 1959; J_vr_
[

d ADLER, 1961; TEICRACI.],1963; and TIIUR3IOSD, 1965) that, in most '_:

j instances, were primarily couccrncdwith other than associations be- _'
;_

tween psychophysical and pharmacologic variables.. _::
In thespecific inst_mce of intra-stimulus variability, especially scalar _i

relationships, the only visual parameter studied has been intensity. .,:
tlEA_s'r (1964), K_;x_ (1964) and tXA_so_ and GuT'r._ASr (1961) have i_
reported drug effects on behavior controlled by fractional intensity i_
scales, ttowever, these reports were concerned with generalization '."_i

gradients, not scaling per se. _
In an effort to specifically explore the relationship between a psycho- !

physical scale and drug-effects, the experimentation described 'in tiffs
report utilized performance involving scaled visual size-acuity. :_i.

• This work was done under Contract No. DA18-1OS-AMC-108(A) from the i!
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Animals, December 15, 1962" as stated by the American Psychological Association. i!i"
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' ]tlethod number of times

Subjects. A group of 18 one and a half to three years old healthy male pre.set randomiz(
rhesus monkeys (Macaca mulatta) served as subjects. The animals were Failure to sele
individually caged at all times and maintained on a diet of conventional re.suited in a five

t monkey chow, fresh fruit and multi-vitamin supplemented water, response. A eorre
t Apparatus. Conventional electromeehanieally automated behavioral ulus prcscntatio_

1 analysis equipment was used to control the experimental contingencies array was presei

and to record the data. Additional data recordh_g involved punching sponses, and the_

paper tape for computer analysis by the method of BASS (1966). was made (hereai
IndividualSs

"l CONSTANT _ (defined as two _
they were consid,

E E E E E E E control period, a

t o_ a_. e_. m'_ m% 2o_ 2s_ in eonfornfity wi': was admfifistere(

] time, the Ss wet
"_ % DECREMENT FROM CONSTANT

Fig. 1. The stimuli employed in the experimentation. Two constants were presented was tested in six
with one of the test values, all random as to position distributed amor

be seen in the T_a
volume of 0.1 cc

i The experimental arrangement consisted of portable primate re- dose ranges bet_
!. straining chairs, into which the Ss were placed immediately prior to and doses that ]

testing. All experimentation was conducted _dth the subjects colffined
ha light proof, sound attenuated and ventilated chambers. The seats and

_: foot-rests of the chairs were wired for admiafistration of electric shock
(1000 V, 3.0 ma). The drug-in,!

! The seated Ss faced a 30.5× 15.0 cm one-plane stimulus panel con- and Escape are ]

::l raining three translucent circular response keys (3.2 cm diameter) the number of st
j arranged in a horizontal row 2.5 cm apart from edge to edge. These were ance level of eac
; at eye level, approximately 16 cm in front of the eyes and easily ae- zero (that is, n'_4
! cessible to both hands. Each of the keys was transilluminatcd by a 100°/o avoidance!

random-access film-strip projector, representation o
_timuli. The stinmli were a series of black letters E (Fig. 1) varying tion here is the

i only in size of total area. They were centered within the circular key in that the onl_

:,i area on a homogeneous white background. Six arbitrarily selected test stimulus presen'

i values, 3.0, 5.0, 10.0, 15.0, 20.0 and 25.0 percent smaller than the con- of response rate
i slant, were made by calibrated photographic reduction, not be ezthancec:

Procedure. Ss were trained by successive approximations to select Figure two l
; the smaller (test) letter from a series of three always consisting of two conditions of sa

] constants and one of the test values. The procedure was thus a modJfica- total reaction ti
i tion of the psyehophysical method of constant stimuli. During each hour graph shows th_

-i of experimental session, each stimulus value was presented an equal from the one h(
_'i_:. 10.
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number of times, with position and sequence being determined by a

I healthy male pre-set randomizer with an 8 hour cycle. I!'animals were Failure to select the proper value within 30 scc, or an incorrect choice, , .... :

,."conventional resulted in a five second shock which could be escaped from by a correct !!; . :
_1 water, response. A correct response or a full shock period terminated the stim- _:
cd behavioral ulus presentation. After a 30 see intertrial period, another stimulus !!_

contingencies array was preseuted. Correct and incorrect avoidance and escape re- i_i.red punching spouses, and the time from stimulus presentation until a correct response _
(1966). was made (hereafter called Reaction Tin_e)were recorded.

Individual Ss were run daily for four hours until reaching as_nnptoto ![_ :_

(defined as two weeks of daily 99°/o error-free performance), after which I
they were considered "fully trained". Ss were then tested in once weekly i}7: :• /, /

E sessions of four hours duration. The first hour served as a pro-injection i;!control period, after which, if the performance during this period was ,,f
_. in conformity with asymptotic levels, the test drug or the saline control

was administered intravenously. After allowing 15 rain pre-treatment
time, the Ss were then tested for three hours. Every dose of each drug

¢werepresented was tested in six Ss. The doses,including salh_e treatment, were randomly
:ion distributed among the total group. The drugs and dosesemployedcan

be seen in the Table. All drugs were administered as saline solutions at a
volume of 0.1 cc/kg. In every instance, an attempt was made to select =:

le primate re- dose ranges between doses having no effect on the maintained behavior
:;ately prior to and doses that produced overt symptomatology.
;,jcets confined
. 'fhc seats and _;

_"electric shock Results ii_
The drug-induced changes in error responding for both Avoidance i_:i

,lus panel con- and Escape are presented in columns one and two of the Table. Because ![::
cm diameter) the number of stimulus presentations was dependent upon the perform- !_
_c. These were ance level of each S, and because the error rate for control sessions was I_

,ud easily ac- zero (that is, no drug was administered to any S exhibiting less than !
:minuted by a 100°/0 avoidance during control); it was felt that the most meaningful

representation of error responding was by time. An additional considera-
Fig.l) varying tion here is the fact that this is essentially a "one-response" situation, '._ ' :
,e circular key in that the only type of response that can occur more than once per i[_ -.
y selected test stimulus presentation is an incorrect escape response. Thus, measures :

<

" than the con- of response rate are difficult to relate to overall performance, and would
not bee_rhancedby statisticalanalysis.

tions to select Figure two presents graphs of mean data for all 18 subjects under
usisting of two conditions of saline (0.9°/0 NaC1) treatment• The first graph shows the
'ms a modifica- total reaction time per hour as a function of stimulus value. The second :_
_rh_geach hour graph shows the mean change in reaction time for each stimulus value
-nted an equal from the one hour pro-treatment sessions. That is, changes in reaction

i I0' :"
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Table. Error vatues and slallstlcal evaluation o/ changes Cn reaction time /or the e]]ec2z
o] various drugs on size.acuity discrimination in rhesus monkeys

1

1 2 3 4 5 6 7Drug Dose Avoid. Escape Mean Drug Do_ :'_latency "F" Values Residual - mg,_z err
mg/kg errors errors change variance ' N_

I -- -No./Hr. No./Hr. min/Hr. Multiple Linear Curvitive

:j Critical Ditran 0.3 2
J values 9.55 10.1 10.1 0.028 " 0.l 10.03 0J

Pento- 10.0 6 23 0.847*** 12.40 24.44 3.02 0.385 0.0l 0
;', 0.003 0

-_ barbital 5.0 4 3 0.443*** 10.30 19.64 3.96 0.0543

3.0 0 1 0.181" 3.46 4.28 1.21 0.0104 Moq)hinc 10.0 71.0 1 1 0.196" 18.51 35.94 0.15 0.0018-_ 3.0 4
1.o o

Phen- 0.5 Unable to respond 0.3 0

ii cyclidine 0.25 23 18 0.490*** 1044.34 2088.08 129.90 0.004
!I 0.10 0 1 0,233** 18.00 35.54 4.23 0.0140 Saline -- 0
:_ 0.05 1 1 0,113" 6.70 10.98 5.22 0.0070

'_ d-Amphet- 3.0 12 37 '1.437"** 25.92 38.57 4.40 0.0170 ,-,,60V
:i amine 2.0 15 23 --0.530** 9.69 3.05 18.80 ' 0.0466 50

1.0 0 2 --0.548** 2.65 0.00 5.00 0.0349
0.5 1 0 --0.310"* 50.46 91.43 0.59 0.0004 "

; 0.25 0 3 0_005 11.75 6.46 11.71 0.0020

i _ _.o: Caffeine 70.0 3 12 --0.473*** 3.95 4.56 5.18 0.0623

:i 50.0 1 1 --0.193" 1.80 0.75 3.39 0.1423 _ _.,: 25.0 1 1 --0.342** 2.18 1.26 3.90 0.2511 _ 20L10.0 0 0 --0.522*** 1.30 2.10 0.12 0.0290

:_ 5.0 0 0 --0.05 11.75 • 6.46 11.71 0.0020 _0_ 3 5

Stryeh- 0.1 0 0 2.630*** 1.84 2.57 0.43 0.3480 Fig. 2. The left gr:

iI nine 0.03 0 1 0.280** 0.49 0.62 0.16 0.1881 _ir.e. The right gr0.01 2 2 0.058 0.53 0.58 0.73 0.0444 time as a

_: CKlor- 0.5 46 33 2.998*** 1.65 0.33 2.38 0.1822
', time post adm!_ proma- 0.1 2 2 0.807*** 0.67 0.00 1.25 0.1154
_; zinc 0.05 1 1 0.620*** 0.04 0.02 0.08 0.2294 tion times by I

0.03 0 1 --0.185" 2.40 2.39 1.32 0.0086 method of anal
:._ in figures thre,
_! Haloperi- 0.1 4 13 2.442*** 1.82 2.84 0.229 0.0537 six SS.
:_ dol 0.03 5 4 1.535"** 7.00 5.79 11.20 0.2259

0.01 1 2 0.980*** 25.35 48.61 0.05 0.0288 The best (l _
0.003 0 0 --0.273** 17.78 33.50 0.003 0.0020 the results of

- through seven.
t LSD-25 0.1 25 72 0.955*** I_.72 2.26 4.35 0.0641 each ,lose. l"i_

i 0.05 29 66 1.197"** 0.38 0.70 0.21 0.0959 a._terk_k, those
0.025 12 7 1.355"** 0.04 0.06 0.003 0.0962

:_ 0.01 0 0 0.407*** 3,12 4.79 2.83 0.0098 level by three
_] 0.005 0 3 0.307** 1.97 3.23 1.54 0.0139 the values in,[
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,_ time [or the ef]ec_ Table (Continued) _

•m_keys 1 2 3 4 5 6 7

6 7 Dose Avoid. Escape Mean "F" Values Residual

Residual Drug m_/l:_ errors errors latency
variance _'°_' No./Hr. No./.Hr. change varianceMin./Hr. Multiple Linear Curvitive

Curvitive _

Ditran 0.3 2 6 --1.310"** 5.39 3.72 4.55 0.0193 _
0.1 1 0 --0.642*** 1.80 0.51 2.38 0.1918 :F_

101 o.o28 oo30 0 -o233**246 182 4,2 0.57620.01 0 0 --0.520*** 1.24 1.08 0.83 0.2797
3.02 0.385 0.003 0 0 --0.248** 1.47 1.26 1.00 0.0555 _!
3.96 0.0543 t

1.21 0.0104 Morphine 10.0 7 6 --0.685*** 0.66 0.16 0.92 0.0788 '_:
0.15 0.0018 3.0 4 4 --0.720*** 2.07 1.03 3.81 0.0736

1.0 0 0 --1.402"** 0.41 0.23 0.40 0.2421 _i_•

0.3 0 1 0.127 6.26 8.89 6.48 0.0490
129.90 0.004 _

4.23 0.0140 Saline -- 0 0 --0.005 0.19 0.25 0.21 0.0024 _t[!
5.22 0.0070

4.400.0170 ._.. _0_- . .

18.80 0.0466 _£O_\5,a/in e _:.-_.gtr--
5.00 0.0349 • _ .= _ S'a//ne

059 0.0004
: 11.71 0.0020 ._ _ 0 _ ._afcc/_

5.18 0.0623 _ 3.0 _ _ _
3.39 0.1423 _ I- --_ _ I-
3.90 0.2511 _ 2.0 __'_, -f.O

0.12 0.0290 "-,_/kg _ -_ _E
1 I I t "_, I I I I I

11.71 0.0020 _0_ 3 5 1o 15 20 25 -20_ j 5 10 /5 go 2.5
% decremen/in st/mulus size fromcons/an/

0.43 0.3480 Fig. 2. The left graph shows mean reaction time (N = 18 Ss) as a function of stimulus
0.16 0.1881 size. The right graph shows the absence of any significant mean change in reaction
0.73 0.0444 time as a function of saline treatment, again for each stimulus value

2.38 0.1822 I!_:I

1.25 0.1154 time post administration of saline were compared to the pre-administra- _f_:;

0.08 0.2294 tion times by plotting the differences at each stimulus value. This latter IV

1.32 0.0086 method of analysis is used to develop the drug data which are presented [/

in figures three through seven, with each plot representing a mean of [:i!

0.229 0.0537 six Ss.
11.20 0.2259

0.05 0.0288 The best quadratic fit was calculated for each of the above curves,

0.003 0.0020 the results of which are presented in the Table under columns three !.through seven. Column three expresses the mean change in latency for

4.35 0.0641 each dose. Figures significant at the 5.0°/o level are indicated by one

0.21 0.0959 asterisk, those at 1.0°/o level by two asterisks and those at the 0.1°/o _;0.003 0.0962

2.83 0.0098 level by three astcrisks. Column four, the first column under "F", lists .

1.54 0.0139 the values indicating a relation between latency and stimulus value. [i

l-

i
r



71

"! 148
Columns five and six contain data indicating linearity or curvilinearity _._ a0
in the values those wlfich than the .% Pen,_

curves. Significant are are larger

4 critical values at the head of each cohmm. Because some drugs seem to _ z.0
] indicate a tendency to increase variability, those curves for which .

, variability is significant are indicated in column seven. _ _ o
Discussion _

I
It is apparent from these data that Rhesus monkeys are capable -1"°o z 5

of scalar size acuity discriminations, and that such discriminations are

| differentially sensitive to drug effects. The range of stimulus values Fig.3. Changes in
! employed is, on the basis of number of errors, apparently well above the
_ absolute threshold, however, the reaction time curve for saline-treated

_ Ss, by its marked upward trend at the smaller decrements, suggests that 20

:i the acuity _hreshold is being approached. In view of the small differentia- _ ""---
tion involved (3.00/0), it would be interesting to determine the absolute _._ ÷1o d-amph_
threshold for this discrimination. _

The drugs tested can be readily distinguished by the level changes _ o -kT.---_-_

i in the reaction time curves, thus, offering respectively a definition of "_--_ 1.
stimulant and depressant. In addition, the shapes of the curves appear _, - .o

e to afford even greater specification--a fact which is presently under more , t
thorough investigation. 3 5

! Error responding, where it was exhibited, occurred in a dose-de-
:I Fig.4. Changes in
I pendent manner (colunms one and two, Table) but was not differentially
i graded to a sufficient degree to lend itself to the overall analysis of drug
:! effects.

! The anesthetics pentobarbital and phencyelidine (Fig.3) exhibited very little error _
" dose-dependent effects on response latency, The pentobarbital data are as reflected by d

.0 not compatible _ith those reported by BLOUC.II (1956, 1957b) or D_ws produced an equi

! (1955) for pigeons in that there was a decrease rather than an increase respondh_g. Thus
-. in response rate. Error responding, however, was increased at the higher correlated to deg

:_ dose levels, It is interesting to note that phencyclidhlc, reported to be ment with the wi

i psyehotomimetic (Do._o, 1963), manifested its effects similar to (W_Iss and LATI:

i pentobarbital, with regard to latency, response rate and error responding; similar to Drays I

showing no resemblance to other psychotomimetics (Fig. 6). A significant and B_OWl_'S (19i

l linear relationship is evident for three doses of pentobarbital and all complex color di,

doses of phencyclidine. It could be postulated that the non-linearity intensity. In all tl1 exhibited by the 3.0 mg/kg dose of pentobarbitM reflects the excitatory- The depressant
depressant action sometimes seen with pentobarbital in many species, perimentally deftI
including humans (SHA_m_L_SS, 1965). and, thus not un

The CNS stimulant drugs, &amphetamine and caffeine (Fig.4), de- ceptiou of the hi

creased reaction time except at the highest dose of d-amphetamine, were not unfforn

'_.t ]Error responding was exhibited to a moderate degTee with d-amphet- (Fig.4). Reaction

amino at the two highest doses, however, the next lower dose showed to be more affect_

]
i
i
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,r curvSfinearity _ aa ao -
iarger than the __-_ Pen/obatfi/a/ Phencyd/d/be ! i
. drugs seem to _ 2.0 .... _.amg/_g2.O i?

\ -- ---- SO .... aO_mg/kg

._._ _'___ o._ •g_o _ o "--..... --
.!

-vs are capable -t'°o ) s to _s eo 2s a 5 10 is _o 2y •
:.iminations are % dectvmen/ in stimulus size from catTy/tin/ :

t imulus values Fig.3. Changes in reaction time following treatment with the anesthetic agents :
well above the pentobarbital and phencyclidine _!

r saline-treated !ti

-. suggests that .20 ,.... .... 20 7 Ca/Yeine : ;
nail differentia- 4_' "------, "
_c the absolute "_,_÷¢.0 ÷to _ :

_ _,E. d-amp,6etctmine _".. - ,_
• level changes o ..___.._.._.._.._____--'_- o _x......... _.sao .

_ mg/kq _. g_..a'_. - __ j-._'_"_ - -" 70.0
" a definition of "_'_ t._ "_ -- ..... lo

,-curves appear _-'" --..-as
-ta :i

I _ I r---_az5 _0_ ' 1 I I I l ::_lly under more _ a60 ,_ 5 lO 15 20 25 3 5 10 15 20 25 '

! iu a dose-de- " % g,,cfemen//hs//mu/ussizeffomcons/ant _ .....

,_t differentially Fig.4. Changes in reaction time following treatment with the CNS stimulants, "d-amphetamine and caffeine

•.nalysisofdrug i: '
"it.3) exhibited very little error responding, yet an equally high degree of stimulation ;{:

-rbital data are as reflected by decreased latency. The highest dose of caffeine, which ii:
_57b)or D_ws produced an equivalent degree of stimulation, produced even less error '_
an an increase responding. Thus, it can be seen that error responding is not necessarily !i
1 at the higher correlated to degree of stimulation. These findings are in general agree- ',il
reported to be ment with the widely reported effects of such drugs on human behavior :![.
Is similar to (W_Iss and LATIES, 1963). However, the d-amphetamine results are not [ :
,)r responding; similar to D_ws (1955) finding with pigeons, nor to THURMOND'S (1965) _.
). Asignificant and B_ow_'s (1966)monkey data. D_ws' and BRown's studies involved i :

rbital and all complex color discriminations, Tf_Ut_SIOND'swork was with white ligh_ :I_

non-linearity intensity. In all these instances, performance was decrementally affected. :[.
i_eexcitatory. The depressant action of the high dose of d-amphetanfine is an ex- ['

many species, perimentally defined phenomenon (0w_, 1960; BROWN, 1963, 1965) [i.
and, thus not unusual. The graphic plots for both drugs, with the ex- t

,e (Fig.4), de- eeption of the high dose of d-amphetamine, were dose-dependent, but _':

".mphetamine. were not mfiformly limear or cttrvilinear with relation to each other [iIith d-amphet- (Fig.4). Reaction time for the middle range of stimulus values appeared

" dose showed to be more affected than for those at either end of the scale. -:

!
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1 ¢.0- 5# - di(l not obtain !
/galopeHa'ol Chlorprornagine

• i--".-. .-"'_x ¢t al. (1955) re I

,:_ _" a0 \ .._:----o.,m_/k{ 0 .... "" Xx humans.

) _& g_ .k..... "-....-" \'osm/k_ ConverseL"
- _ _ lhnL, 1962; DI

i +1.c ÷*.o _ /"--/_-a, just described.
:_ "_"_ "v'_aal "-'-. -o..os it decreased r(
" ._ ,, _ 0 - LSD-25, somcx_
, _ _. ..... _ _'----_----aa_ of the curves i:

._ % decrementtos//;'nutusmaefromcons/on/ _0
i _Fig.5. Changes in reaction time following treatment with the tranquilizers halo- "c/O_

I_ peridol and ehlorpromazine \

, q.O 2.0 _. "a

_._ ao +I.o\ .... ooa

ta

• _,o ,og,,? • . • .

1 _"-" "--! .... _ " _ "_-'" "_O00S 20L ,I [ l I I ]

°o 3 s _o _s go es -o s 5 1o t5 2o zs Fig.7. Changes in '
%decrement/>7s/#nu/uss/ze_om constant

:Fig.6. Changes in reaction time following treatment with the psyehotomimetie
agents LSD-25 and Ditran doses. It is int,

. l)itran fi)r every

The "tranquilizers" ehlorpromazine and haloperidol show significant The stimulating

level changes in the reaction time curves, but have non-specific qualitative (l.)rM AN et al., ;

effects. That is, the curves are devoid of any characteristic shape (Fig.5), The above d

but rather, are marked by extreme variability. In his study of intensity on the basis of i

generalization, ILIEARST (1964) also reported marked response variability to expectations.
following clflorpromazine dosage. Error responding was again exhibited _ants increase r(

only at the higher doses, ulant, slrychnin

The psychotomimetic, LSD-25, significantly increased reaction time l,y tl,is proccdur
in all instances. However, the effects are unusual in that the level of deecrascd reaeti,

i reaction time is not dose-dependent, but rather varies widely. The shape _timt,lant or de F

of the curves at effective dose levels is not significantly linear or cur- twecn non-effect

vilinear, rather appearing to be somewhat sinusoidal. Error responding fin(lb_g for mor I)
was exhibited to a marked degree with LSD-25, and unlike the reaction drug in this rega

time curves, appears to be dose-dependent. These effects are unlike the human organk_m

' facilitating effects of LSD-25 reported by ]3LOn_ (tO57b) for pigeons, rt.late(l report is
_'MST_R (1959) also found increased reaction time effects with LSD-25 on visual acuity

in monkeys responding to tachistoscopically presented objects, but he 4.0 rag, i.m.
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did not obtain the variability with regard to dose-dependence. ABRAMSOI_

et al. (1955) reported a decrease in the reaction time of LSD-25 treated
humans. ":

Conversely the anticholinergic psyehotomimetic, Ditran (ABOOD and .;
_._sm_/kg BIEL, 1962; DEx_]:o and FRANK, 1964) had effects totally unlike those ,:_":

just described. As can be seen in Fig. 6, the drug was stimulating in that 2
"-.01 it decreased reaction time. The dose-response relationship was, like

LSD-25, somewhat variable, but roughly directly dependent. The shape ::
_-_0s of the curves is again not significantly classifiable between the variousI ,.__..J

25 _

i!izcrs halo- i _'OF Strychnine Z,g Norph/'ne :.
\ ÷1o -'_.

.fO0 .:,

\ ..... >.so
....---003

.J _ s :o /s _o ;s s 5 /o :5 2o 25
% decrementinshmulussizefromconstant

___J

25 Fig. 7. Changes in reaction time re]lowing treatment with strychnine and morphine .

'_otomimetie

doses. It is interesting to note, however, that the maximal effect of "

Ditran forevery effective dose was seen at the ten percent stimulus value. -;'_

-ignifieant The stimulating effect of Ditran is similar to that reported for rats

tualitativo (LxP,_ et al., 1963).

i,c(Fig.5), The above described data for the CNS stimulants and depressants

f intensity on the basis of increases or decreases in reaction time, tends to conform :

varial)ility to expectations. CNS stimulants decrease reaction time, CNS depres- .
exlfibited sants increase reaction time. However, as Fig.7 shows, the CNS stim- ;-

ulant, strychnine, effected a marked increase in reaction time (thus,

,'lion time by this procedure, is a depressant) while the CNS depressant, morpldne, "! :.

_e level of decerased reaction time (hence, a stimulant). It can be seen that the [ .i-
The shape stimulant or depressant effects of these drugs occurred at all doses be- _.

'1
•:_r or cur- tween non-effective and near lethal; that is, they are not biphasic. The ,, .-_

_e_l)onding finding for morphine is not surprising since the species specificity of the :
,ereaction drug in this regard is well kno_m ; indeed, it is a stimulant in many non. i

,alike the human organisms (JA_FZ, 1965). In the instance of strychnine, the only i .:

,rpigeons, related report is OSKA__SSO_'S (1962) study of the effects of the drug " ,
:h. LSD-25 on visual acuity of human subjects. He found no changes at doses of _ ."

ts, but he 4.0 mg, i.m. ....

)
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Thus, the present experimentation clearly indicates that drug effects

i are quantitatively stimulus dependent in that the magnitude of the drug Drays, P. B..
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effect varies as a functiort of the stimulus magnitude, although not Pharma_

always in a linear manner. The direction of the drug-induced changes Domxo, E. Fis also a significant indicator of effect--allowing a classification of drugs spectrum

in terms of stimulatory or depressant effects. It now remains to specify YrrvuA.,,', I',.

the factors relevant to the interaction of psychophysical scales and drug mazine oneomp.phy
i effects as well as the generality of the effects in regard to both drug FvsT_m, J. M.

classes and stimulus modalities, nerv. meat
tl,xso._, II., ,_
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