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Effeet of Reserpine on
Learning and 'erformance

Reserpine, an alkaloid exteact of Rau-
wolfia scrfenating, is now widely used in
clinical psychiatey, Tt has been shown
that it depresses well-established  per-
formance patterns of rhesus monkeys -~
for example, pressing o bar 1o avoid
shoek or to ohtain Tood (1), The present
sty shows that aseserpine can depress
“diseriminated”™  or “conditioned”  re-
sponses, 15 well as “operamt™ responses,
andd” snguests that reserpine depresses
fearning as well as performance,

The technigque emploved wag the es-
tablishment and extinetion of a condi-
tioned emaotional response to a signal
(white noise) that preceded a noxions
stimulos (electric shock). We observed
the caged aninat from an adjoining
room through a one-way  window, aned
independently rated  responses o the
noise and shock on a four-point scale. A
rating of “zero” indicated no response,
“one™ a questionable response, “two”
a fairly definite vesponse, and “three” a
very definite response. Response was de-
fined as any recognizable change in on-
poing  behavior, The varions  responses
ter the sound included rmning, cronch-
ing, elimbing, and lying prone. ‘Fhe pat-
tern of respopse mast commonly candi-
tioned 1o the somnd was a period of run-
ning, followed by cronching.

Fight thesus monkeys, approximately
2 years of age, served as subjects, They
were fist given cight  preconditioning
trials consisting of the noise alone, The
noisn was approximately 25 decibels
sensation  level  (human)  and  was
soutided for 20 seconds on each occa-
sion. The intervals between sueeessive
presentations of the noise were random-
ized, with an average interval of 2 min-
utes. The following day the monkeys
were divided into two groups of four
members each, a reserpine-conditioning
group and o saline-eonditioning gronp,
and given the appropriate injection. A
dosape of reserpine was selected (0,75
my ke that is within the ranme of pre-
vious stadies in which monkeys were
emploved and that (ypieally depresses
the general hehavior of the animal sig-
nificantly (7. 2). The saline dosage
chosen (0.3 1l 7kg) was the same in vol-
wine as the yeserpine solution.

onditioning was begnn 3 hours after
injection for the reserpine gronp. "The
imerval between injection and condition-
iy for the satine gronp was of the same
order, hnt it was not carefully eontrotled.
i the conditioning procedare, each pres-
entation of the noise was followed by
five short, stvong pulses of electrie shock
(one per second ) delivered by aomethod
deseribed elsewhere (1, 3). The injec-
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tionis and conditioning procedures were
repeated 2 days ater, A animals re-
ceived ten teials on each of the 2 days.

Three days alter the second condition-
ing day, all animals were tested (without
further injections) for “retention” of the
conditioning  experience.  Conditioning

_trials were presented to a given animal

at the rite of ten per day on alternate
days, wntil a serics of five snccessive
noise responses was obtained, such that
hoth investigators gave ratings of “two”
or “three” to any four of the five re-
sponses.

In the study of extinction, the cight
animals were again divided into reser-
pine and saline groups of four members
each. ‘The reserpine-extinction  group
consisted of two members from the res-
crpine-conditioning group plus two mem-
bers from the saline-conditioning group,
while the saline-extinction group con-
sistedd of the remaining two members
of each of the two conditioning groups.
Injections were given before each ses-
sion. In. the extinction procedure, elec-
tric shock was not presented. The trials
were given in two sessions of ten each
and were separated hy 2 days. Three days
Tater, the animals were tested for “ex-
tinction retention” by presenting further
extinetion trials  (without injections),
ten per day on alternate days, until a
series of {ive suceessive noise responses
was obtained, such that hoth iuvestigators
gave ratings of “zero” or “one” to any
four of the five responses.

The following resnlts were obtained.
During conditioning, the reserpine group
showed only slight deviations from
“s0r0” values in their responses to the
noise, although they definitely responded
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to the electric shock, The saline group
showed a definite increase in noise re-
sponse values, The following figures are
the averages of both our ratings for each
gronp of animals during the first ten and
the second ten conditioning trials (the
mumbers in parentheses represent the
range of the average ratings for cach
trial) : reserpine group —0.03 (0 to 0.2),
0.17 (0 10 0.4); saline group--1.70 (0.9
0 2.6), 240 (1.9 © 2.8).

In Table 1 is listed the number of
trials (not including the criterion trials)
required for each animal (0 reach the
retention criterion. All saline animals had
perfect vetention {column 2), while ail
reserpiie animals required  additional
training (column 1) (this diffcrence is
significant at the 0.05 level by the Mann-
Whitney test). Column 3 lists the num-
her of trials in which the saline animals
achieved eriterion performance, if com-
putations are made from the heginning
of the conditioning period. This is a
measure of how long it took control ani-
nials to learn this particular habit, By
comparing the reserpine retention scores
with the scores in column 3, one can de-
termine whether the reserpine animals
henefited  from  their experience under
the drug. It can be secu that the differ-
enee between colnmn-1 and  column-3
scores is not significant, although the
reserpine mean (and variance) is slightly
larger.

In cextinction, the reserpine group
again showed considerably lower noise-
response vitlues than the saline group,
regardiess of which drag had been used
during conditioning. The average ratings
and ranges for the first ten and second
ten extinetion trials were as follows: res-
erpine extinction-reserpinie conditioning
group—0 (0 to 0), 0.05 (0 to 0.5); res-
crpine  extinction - saline  conditioning
group-—0.05 (0 to 0.5), 0.20 (0 to 0.5);
saline extinction-reserpine  conditioning
group—1.75 (1.0 to 2.0), 1.70 (1.0 to
2.0); saline extinction-saline coudition-
ing group—2.15 (1.8 to 2.5), 1.71 (1.0
to 2.5).

The first two columns of Table 2 give
retention scores. The response of the ani-
mals that had had conditioning with sal-
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Extinction retention

F.xtine-
tion Reserpine (1)
drug

Saline (2)

Fxtinction
Saline (3)

Condi-

tioning Reserpine Saline Reserpine Saline Reserpine Saline
dg
T'rials 12 40 11 20 34
Frialg 10 13

2 19 22

&

3

eh v
[ “fisioog porbojoishiyd 4 Jo sBuapaasos T oyr wos ]

.

-
t4]
e

{"1ee1 1avuada( £~




eRSRARET

ine was extingnished more slowly than
the respons® of the animals that had had
veserpine  conditioning,  regardiess  of
which extinction drug was employed
this is presunebly further evidenee that
the saline anivnds had learned  more
chiving the conditioning peviod. The res-
erpine extinetion animals required more
trinls, ou the average, to reach eriterion
than did the saline aninals. Tndeed,
there is almost no overlap between the
extinetion  subgroups. The  reserpine
group required slightly fewer tials, on
the average, for extinetion during the
retention period than the total mmber
of trials that the sdine animals required
chring hoth the extinction aued extinetion
retention periods (colmnn 3},

On the present evidenee, the most
parsimonions interpretation is in favor of
resevpine’s depressing temporarily hoth
performance and learning—that is, that

the dngged animals were functinnally
impervious to conditioning and extine-
tion events, had to “start from scratch™
once the drug had worn off, bnt subse-
quently  responded  normally  to such
everts. fasofar as the reserpine groups,
when tested alter the gross effects of the
drgg had dissipated, differed from the
controls in their rate of conditioning or
extinetion, they required more condition-
ing trinls and fewer extinetion trials, al-
though these differences are far from be-
ing statistically significant. I, with a
larger N or more refined technigue, such
dilferences were 1o become significant,
explanation might follow one of several
conrses, :
Fxamples of such possible explanations
include the following: stight amounts of
reserpine (or a metabolic  product)
might be active in the organism fong
after its gross effects had disappeared;
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in extinction, the reserpine animals have
a Jonger time to “forget” the condi-
tioned response, if they are impervious to
the extinction events; the “baseline level
of anxicty” might remain lower cven
after the  drug  has been  completely
metaholized.
Lawrence WrRIskRANTZ®
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