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Lysergie Acid Diethyi_nfide (LSD) as a Discriminative Cue: .

Drugs with Similar Stimulus Properties*

]_I_mTr_ D. SCH_CaTER** and Jottx A. ROSECR_.xS

Department of Pharmacology, Medical College of Virginia
Richmond, Virginia 23219, U.S.A.

!

Received November I, 1971; Final Version May 27, 1972 [irAbstract. Rats were trained to choose between the arms of a T-maze apparatus

according to whether they were injected i.p. with 0.1 _tmoli_g LSD or 0.90/0 saline.
The LSD drug-state acquired the properties of a discriminative stimulus, possibly
by producing interoceptive cues. Doses of 9.0 _mol/'kg psilocybin and 90 and F '.
120 I_mol/kgmescaline produced cueing effects whici_were not significantly different ["
from the cueing effect of LSD. tIowever, d-amphetamine (14.8 and 29.6 _tmol/kg)
did not appear to produce an LSD-Iikc cue. These results suggest that LSD, mesca-
line and psilocybin, when administered in flmctionally equivalent doses, produce
qualitatively similar interoceptive cues in the rat. .._
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In(roducfion

LSD and mescaline have been shown to act as discriminative stimuli

in the rat when either dxug is paired with saline (Hh'schhorn and Winter,
1971}. These investigators also reported that when equivalent doses of

LSD and mescaline were administered to the same experimentally-naive [
rat, the animal was unable to learn to discriminate between them, and

suggested that these two psychotomimetic agents produced qualitatively
similar interccptive cues. Clinical evidence has shown that three of the
commonly abused psychotomtmetm aoents, v_z., LSD, mescahue and psilo-
eybin, produce basically similar clinical syndromes when administered to

the same human subjects in doses found to be functionally equivalent
(Hidalgo, 1960; Hollister and Hartman, 1962; Wolbach et al., 1962;

Hollister and Sjoberg, 1964). The present exploratory investigation

sought to train rats to discriminate between the effects ofintraperitoneally |
administered LSD (0.1 _mo!/kg) and saline, and to test various doses of
mescaline, psflocybin, and amphetamine to see ff these agents could
produce an LSD-like cueing effect.
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_Icthods Table

Female CD ra%, purchased from Charles River Breeding Laboratories
(Wilmington, Mass.), were food deprived to 75°/0 of their predicted frec-
feeding weights, and trained to choose between the arms of a T.maze _ :

accordh_g to whether they were injected with 0.1 _mol/kg LSD or all I
equal volume of 09°/0 saline. Trainhlg procedures were sinfilar to those i
described previously (Schechter and l_osecrans, 1972). Those subjects i
that attah_ed an 80°/o first choice response correct criterion for ten conse- '" [
eutive training days (N = 8) were consequently tested with mescaline,

psiloeybin, and d-amphetandne to test the ability of these agents to
produce art LSD-hke cueing effect. The discrimination training sessions

were continued on _Iondays, Wednesdays and Fridays, with randomly 1
assigned administration of either saline or LSD. Experimental drugs t
were given on Tuesdays and Thursdays and were admin_tered 10rain
prior to a single testing trial. Drugs were obtained fl'om either ._ddrich |
Chemical Co., Inc. Cedar Knoll, N.J., or the N.I.M.It., and were admi-

nistered i.p. in a saline vehicle (1 ml/kg). !

Results

The results of discrimination trials on testing-trai_fing days with !_

0.1 _tmol/kg LSD and saline, as we_ as responses made with other drugs
appear in Table I. In the three experiments conducted, rats made the * I_,
"LSD-con'cct" choice in 81.6--92.5°/o of the trials following LSD. In = 004S
3 trials, hi each rat at each dose of mescaline, the two highest doses of 14.8w .u::

mescaline (90 and 120 _tmol/kg) elicited responses into the LSD-arm that _ nnL_--
were not significantly different than those after training doses of LSD. that seri,-
Analogous results were obtahled with psilocybin as the "LSD-correet" • t'rc!
arm was entered into 91.7°/o of the time following the administration of p < 0.o:,:
9.0 _tmol/kg of ttds drug. In contrast to these results, the "LSD-correct" *Prc
arm was entered in 35.7--42.9 °/o of the time following 14.8 or 29.6 _zmol/kg C-2xisqu_
of d-amphetamine. The results indicated that mescaline and psilocybin,
but nog amphetamine, were perceived by LSD trained rats as being like betwee_
LSD. 1962) a:

Discussion ; 1968; "_\

The present study, employing a T-maze apparatus to successfully The
train rats to discriminate between 0.1 _mol/kg LSD and saline, has shown and aml
that doses of psilocybin (9 _mol/kg) and mescaline (90 and 120 umol/kg) _ and it h
produce cueing effects in the rat similar to the cueing effect produced by ; cular f,
LSD. On a molar basis, this indicates that LSD is 90 times as potent as _ 14.8 an:
psflocybin and 900 times as potent as mescaline in ehciting the same dose ra"
behavioral response. The ability of a discriminative cueing effect produced amphet,
by LSD to be transferred to mescaline and psilocybin indicates that In rats t

! adminJ,:
these three hallucinogerdc agents produce similar interoceptive cueing
effects in rats. This is in agreement with observations of cross-tolerance (Schech:
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Table 1. Effect o/ vzescaline, psilocybi_, and amphetamine, on a discrinzination
betwee_ LSD and _aline

,oratories

:ted free- Drug Dosea No, of 0/0 l_esponscs into

T-maze trials I_D-correet arm i

;D or an }
to those ' E:vperlrnent 1

Saline -- 80 15.0a ]

subjects LSD 0.1 80 92.5e " i
m conse- i ]tIescaIine 30 24 45.8 a i
tescaline, 60 24 62.5 a {

gents to 90 24 83.3 "" }
sessions 120 24 87.5 :o

_ndomly Experiment 2 _""

al drugs Saline - 56 16.1a
t 10 rain LSD 0.i 56 91.1 •

Aldrich Psflocybin 3.0 24 58.3 a• 6.0 24 66.7 d
re adml- 9.0 24 9t.7

Experiment 3
Saline -- 49 12.4a

LSD 0.! 49 81.6 • _ I

ys with Amphetamine 14.8 14 42.9 a } i

er drugs 29.6 14 35.7 d !!_

_ade the • Doses of drugs were expressed as mieromoles per kg (0.1 _zmol of LSD tartre.te ;
}SD. In = 0048 _g; 30 tzmol of mescaline tICl _ 7.43 rag; 3 _mol psilocybin-_ 0.852 rag; !
;:_:_es of 14.8 w ixmol of amphetamine -- 2 rag). .

bn___.8.

:__'a that c n -_ 7. One subject fell below criterion add was deleted from the analysis for
_f LSD. that eeries.

:orrect" a Probability of difference from LSD (0.1 p.mol/kg) score being due to chance;
ation of p < 0.001. Chi square test.
_'orrect" • Probability of difference from salino score being due to chance; T < 0.001. :

Chi square test.
Lmol/kg
locybin,

l

ing like between drugs in man (BalestrieH and FontanaH, 1959; Wolbaeh et al., , !

1962) and rats (Freedman and Aghajanian, 1959; Appel and Freedman, !
1968; Winter, 1971). I

,:_fully The hypothesis has been offered that, under certain conditions, LSD

_:shown and amphetamine produce similar e.n.s, effects (Bradley and Key, 1958), ;

._ol/kg) and it has been suggested that both agents act as excitants on the reti-
iced by cular formation (Hamilton, 1960). The present study observed that
,tent as _ 14.8 and 29.6 _mol/kg (2--4 mg/kg) d-amphetamine sulfate, within the

e same : dose range used previously to condition state-dependent learning to

oduced _ amphetamine (Overton, 1971), did not produce an LSD-like cue in rats.
es that In rats trained to discriminate between d-amphetamine and salhm, LSD

cueing administration failed to produce an am_hctamlne-like cueing effect
[eranee (Sehechter and Rosecrans, submitted for publication). The observations

2t*
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would suggest, that LSD and amphetamine produce cueh_g effects tha_

are different and distinguishable in tile rat, recalling the observations

that amphetamine does not exlfibit cross tolerance with LSD in humans

(llosenberg el al., 1963). However, tiffs last observation should be viewed i

cautiously until a more comprehensive study eomparhlg these two drug_ . !:
can be made.
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