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Two days afterthe startof NaCl injections,
animals were divided into four groups; (1) ,2o
LSD challenge, 5-HTP test, n = 7; (2) 5-HTP _ ,oo
challenge, LSD test, n : 7; (3) LSD challenge, _ S_,Tp__ _-°'_ ¢=_
5-HTP vehicle test, n = 2; and (4) 5-HTP _ so _

challenge, LSD vehicle test, n = 2. _ m._ _ I

The cross-tolerance procedure consists of: 60

(1) giving the challenge drug, (2) giving five

days of control injections (NaC1), (3) giving _ 4o
the test drug for nine days (tolerance regimen) 5-

and (4)giving the challenge drug on the day 20 VIIfollowing the last tolerance day. 5-HTP
vehicle control injections were given on the 0 cho, ; _ 3 4 5 6 _ _ 9 cho,s:_p ',.

dtuq doily test druqsessions NoCI
day following the second challenge to control <LSOI _ _¢_

for pH and NaC1 was administered on the day Fig. 1. Average effects of 5-HTP (50 mg/kg)and
following vehicle injections. 5-HTP vehicle on mean percent control response rates.

All injections were given i.p. in volumes of Bar graphs indicate effects of LSD (0.13 mg/kg)
before and after test drugs: Open bars are from ani-

1 ml/kg, 15 min prior to the start of the mals which received 5-HTP vehicle, dark bars are
experimental session. LSD tartrate (0.13 mg/ from animals which received 5-HTP as the test drug.
kg), obtained from the National Institute on Mean percent control response rates for the two days
Drug Abuse, was dissolved in NaC1. d,I-5-HTP of NaCl injections prior to (baseline) and five days

(50 mg/kg) was dissolved in water adjusted following (recovery to baseline) the first challenge
with dilute HC1 and NaOH to a pH of 2.0. drug day have been omitted for clarity (see text).
Dosage and time parameters were selected on
the basis of similar amounts of initial disrup-
tion of FR responding.

Results are presented in terms of group ,2o

mean percent control response rates. This t_>-_'-_<_ o.1°
score for each animal is obtained by dividing _ ico _c_
the total number of responses on a given day
by the average number of responses during _ so _ ¢/*

the two NaCI control days preceding the start 60

of the experiment and multiplying by 100.
% 40 L

3. Results 1 I20

The effects of giving LSD as the challenge 0 ch01 i 2 3 4 5 6 _ s 9 chol_HTP_.
drug and 5-HTP as the test drug are presented c_P_ d0,y_t d,uq_.s d,_ _ NoO
in fig. 1. On day 1 of the tolerance regimen, ¢_rp_
5-HTP, but not the 5-HTP vehicle caused a Fig. 2. Average effects of LSD (0.13 mg/kg) and LSD

vehicle on mean percent control response rates. Bar
marked decrement in bar pressing behavior graphs indicate effects of 5-HTP (50 mg/kg) before
(21% of control as opposed to 94% of con- and after test drugs: Open bars are from animals
trol). This 5-HTP-induced decrement gradually which received LSD vehicle, dark bars are from ani-
diminished as a function of repeated daily reals which received LSD as the test drug. Mean per-

doses such that, by day 9, responding had cent control response rates for the two days of NaCl
injections prior to (baseline) and five days following

returned to 82% of control. The difference (recovery to baseline) the first challenge drug day
between day 1 and day 9 is significant (t = have been omitted for clarity (see text).
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6.34, df = 6, P < 0.001). When the effect of cross-tolerance between LSD and 5-HTP, i.e.,
LSD challenge given before the tolerance animals made tolerant to 5-HTP were cross-
regiment is compared with that given after- tolerant to LSD, but animals made tolerant
wards, a significant difference is observed in to LSD were not cross-tolerant to 5-HTP.
those animals which received chronic 5-HTP This result might be explained on the basis
(t = 6.82, df = 6, P < 0.001), but not in those of recent data which suggests that the rate-
animals whichreceived 5-HTPvehicle. decreasing effects of 5-HTP on operant

The results of administering 5-HTP as the responding are due largely to effect of sero-
challenge drug and LSD as the test drug are tonin outside the blood-brain barrier (Carter
presented in fig. 2. On day 1 of the tolerance and Appel, 1976). In contrast, LSD appears
regimen, LSD, but not LSD vehicle, produced to exert 5-HT agonist-like effects only at
a large decrement in responding (15% of con- central neuronal systems (Aghajanian and
trol as opposed to 108% of control). By day 9 Haigler, 1974). Thus, daffy administration of
this decrement has diminished and responding LSD might produce tolerance to central sero-
was at 76% of control. The difference between tonergic neurons, but not at peripherally
day 1 and day 9 on LSD was significant (t = located serotonergic neurons. Thus, animals
5.83, df = 6, P <: 0.001}. There were, how- which received chronic treatment with LSD
ever, no significant differences between levels would not be protected against any disrup-
of responding on the first and second 5-HTP tire effects that might be exerted by 5-HTP
challenge days in those animals which received peripherally.
either LSD or LSD vehicle during the tolerance Thus, our data demonstrate that tolerance
regimen, to the behaviorally disruptive effects of both

LSD and 5-HTP occur in the rat. The fact that
the cross-tolerance observed between these

4. Discussion compounds was asymmetrical indicates that
similar {e.g., serotonergic), but not identical,

The results of this experiment confirm the mechanisms might mediate some of the
well-documented finding that tolerance to the behavioral effects of these agents.
behaviorally disruptive effects of LSD occurs
in the rat (Appel and Freedman, 1964; Appel
and Freedman, 1968) and that tolerance to Acknowledgements
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