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Abstract. The effects of mescaline hydrochloride 
(4.95-79.2 mg/kg i.p.) and its non-hallucinogenic 
analogue 3,4-dimethoxyphenylethylamine hydro- 
chloride (DMPEA) (12.5-100 mg/kg i.p.) on shock 
avoidance in a shuttlebox were studied in male Long- 
Evans rats trained to high (above 88 %, good per- 
formers) or low (below 6 %, poor performers) stable 
base-line avoidance rates. In good performers, mesca- 
line and DMPEA caused a dose-dependent decrease 
in avoidance rate (ED50's 44.6 and 39.2mg/kg, 
respectively) without affecting presession (5-min adap- 
tation period) or intertrial shuttlebox crossings. In 
poor performers, mescaline caused a dose-dependent 
increase in avoidance rate (ED 50 = 24.8 mg/kg) and 
intertrial crossings, without affecting presession cross- 
ings. The results suggest that mescaline, but not 
DMPEA, has dual facilitative and disruptive effects 
on avoidance behavior at similar dose ranges. The 
facilitative, but not the disruptive, effect may be 
related to changes in motor activity. 

Key words: Mescaline - 3,4-Dimethoxyphenylethyl- 
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The hallucinogenic drug mescaline can both facilitate 
and disrupt conditioned behavior at the same dose. 
For example, mescaline (50 or 100 mg/kg) improves 
the performance of naive rats during acquisition of a 
shock-avoidance task, while disrupting the perform- 
ance of experienced, well-performing rats on the same 
task (Bridget and Mandel, 1971 ; Bridger et al., 1973). 
Even at the same stage of training, mescaline (12.5 or 
25 mg/kg) disrupts the performance of experienced 
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well-performing rats in a positively reinforced or 
shock-avoidance task during the initial part of the 
experimental session, while improving performance 
during the later part of the session (Bailey and Pradhan, 
1972; Smythies and Sykes, 1964). Other hallucinogenic 
drugs such as LSD or DMT can also have opposite 
behavioral effects depending on the stage of training 
or time of drug action (Banerjee, 1971 ; Smythies et al., 
1967; Wray, 1972). 

The ability to produce opposite behavioral effects 
at the same dose raises the question of whether a single 
mechanism of action can account for both effects, 
or whether mescaline has two distinct actions. One 
approach to this question is to determine whether 
mescaline's opposite effects can occur while keeping 
constant the experimental variables of stage of training 
and time of drug action. Another approach would be 
to study dependent measures of behavior, which 
might suggest the nature of the behavioral changes 
produced by mescaline and whether the same behavor- 
al changes could account for both the facilitative and 
disruptive effects. For example, mescaline might 
increase motor activity. This action could be facilita- 
tive during acquisition of shock-avoidance behavior 
(e. g., by attenuating freezing), but disruptive in ex- 
perienced, well-performing animals (e. g., by increasing 
maladaptive competitive or intertrial responses). 

Drug dose is another experimental variable that 
influences the behavioral effect of hallucinogens. For 
example, mescaline improves the performance of 
experienced, well-performing rats in a positively 
reinforced or shuttlebox shock-avoidance task at low 
doses (6.3 or 12.5 mg/kg), while disrupting perform- 
ance at higher doses (12.5 or 25 mg/kg) (Bailey and 
Pradhan, 1972; Smythies and Sykes, 1964; Tonge and 
Leonard, 1972). LSD has a similar dual effect on ex- 
perienced, well-performing rats, with low doses im- 
proving performance and high doses disrupting it 
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(Appel ,  1971 ; J a r r a rd ,  1963 ; Marqu i s  et al., !973 ; R a y  
and  Bivens, 1966; Tor re  and  Fag ian i ,  1968). I t  is 
poss ib le  tha t  s tage o f  t ra in ing  or  t ime o f  d rug  ac t ion  
could  influence the effective d rug  dose,  m a k i n g  the 
oppos i t e  behav io ra l  effects o f  mescal ine  a func t ion  of  
dose,  as in the  examples  ci ted above.  Thus ,  it wou ld  
be i m p o r t a n t  to s tudy the occur rence  o f  mesca l ine ' s  
effects over  a b r o a d  dose range.  

3 ,4 -Dime thoxypheny le thy l amine  ( D M P E A ) ,  a 
close s t ruc tura l  ana logue  o f  mescal ine  (3 ,4 ,5- t r imetho-  
xyphenyle thy lamine) ,  has  a roused  interest  because  o f  
its r epo r t ed  presence in the  ur ine o f  schizophrenics  
(F r i edhof f  and  Van  Wink le ,  1962; Siegel and  Tefft, 
1971), a l t hough  its re la t ion  to sch izophren ia  has 
r emained  con t rovers ia l  (Smith and  Har t l ey ,  1973; 
W y a t t  et al., 1971). I t  resembles  mescal ine  in p r o d u c i n g  
ca t a ton i a  in an imals  (Brown et al., 1965; Ernst ,  1965) 
and  d i s rup t ing  the pe r fo rmance  o f  exper ienced well- 
pe r fo rming  an imals  (e.g., Bueno et al., 1969; Vogel  and  
Horwi t t ,  1967), but ,  unl ike  mescal ine,  it is no t  hal-  
luc inogenic  in h u m a n s  (Brown et al. ,  1968 ; C h a r a l a m -  
pous ,  1971; Hol l i s te r  and  Fr iedhoff ,  1966) and does  
no t  have a faci l i ta t ive effect tha t  is dependen t  on 
stage o f  t ra in ing  or  t ime o f  d rug  ac t ion  (Smythies  
and  Sykes,  1966; Stoff  et al., 1974). There  are  only  
two repor t s  in the l i te ra ture  showing a faci l i ta t ive 
effect of  D M P E A  on cond i t i oned  behav io r :  i m p r o v e d  
p e r f o r m a n c e  dur ing  acquis i t ion  o f  a classical ly con-  
d i t ioned  response  (Bridger  and  Mande l ,  1967) and  
some i m p r o v e d  pe r fo rmance  in some rats  dur ing  
acquis i t ion  o f  a shock-avo idance  t ask  (Levis and  
Caldwel l ,  1971). Stoff  et al. (1974), however ,  have 
prev ious ly  r epo r t ed  the fai lure o f  one dose  o f  D M P E A  
(50 mg/kg)  to faci l i ta te  the  shu t t l ebox  shock-avo idance  
pe r fo rmance  of  exper ienced,  p o o r l y - p e r f o r m i n g  rats,  
wi th  response  la tency as the  dependen t  var iable .  

The  presen t  r epo r t  has  three  pu rposes :  
1. To de te rmine  the role p layed  by  stage o f  t ra ining,  

t ime of  d rug  act ion,  and  drug  dose in p r o d u c i n g  the 
faci l i ta t ive and  d is rupt ive  behav io ra l  effects o f  mes- 
caline. This  was done  with a dose - response  s tudy  o f  
the effects of  mesca l ine  on shu t t l ebox  shock avo idance  
in Long-Evans  rats.  Since this s t ra in  has b o t h  p o o r l y  
and  wel l -pe r fo rming  individuals ,  s tage o f  t ra in ing  (in 
the  sense o f  exposure  to the behav io ra l  task)  could  be 
kep t  cons tan t ,  while vary ing  the ac tua l  pe r fo rmance  
level (and  n u m b e r  o f  re inforcements  received) o f  the 

subjects.  
2. To de te rmine  wha t  behav io ra l  changes  might  

a c c o m p a n y  the faci l i ta t ive and  d is rupt ive  effects o f  
mescal ine.  D e p e n d e n t  var iables  o f  response  ra te  and  
response  la tency were measured  which could  reflect 
such fac tors  as respons iv i ty  to t h e  d i sc r imina t ive  
s t imulus,  respons iv i ty  to the  negat ive  re inforcer ,  and  

m o t o r  activity.  

3. To de te rmine  whether  the p r o p e r t y  o f  having 
bo th  faci l i ta t ive and  d is rupt ive  effects on cond i t i oned  
behav io r  is shared  by  mescal ine  wi th  the s t ruc tura l ly  
re la ted  bu t  nonha l luc inogen ic  d rug  D M P E A  in an  
exper imenta l  p a r a d i g m  where  mescal ine  does have 
bo th  effects. 

M E T H O D S  

Subjects. Ss were 30 male Long-Evans rats (300- 630 g) with a stable 
base-line avoidance rate of greater than 88 ~ (14 good performers) 
or less than 6 ~ 06 poor performers). 

Apparatus. Shock-avoidance training and testing were conducted 
in a Lehigh Valley Electronics model no. 146-04 rat toggle floor 
shuttlebox divided into two equal-sized compartments by a floor- 
to-ceiling metal partition with a 6 x 6.5 cm rectangular opening 
centered along the bottom edge. The discriminative stimulus was 
17 W white light pulsing at 10 Hz (50 ms duty cycle), but only the 
lamp mounted in the compartment in which the S was located was 
activated at the beginning of each trial. The negative reinforcer was 
1.0 ma scrambled electric shock delivered to the grid floor of the 
shuttlebox by a Grason-Stadler model no. E6060B or 700 shock 
generator. The discriminative stimulus came on 5 s before the shock; 
a shuttlebox crossing during this interval terminated the stimulus 
and prevented shock onset (avoidance response). A crossing more 
than 5 s after stimulus onset terminated both stimulus and shock 
(escape response). The intertrial interval was 20 s. Response la- 
tencies (to the nearest 0.1 s) and shuttlebox crossings were measured 
and recorded on paper tape by a Lafayette Instrument Co. model 
no. 5710 event timer. The shuttlebox and shock generator were. 
housed in a darkened, sound-attenuated room adjacent to the room 
housing the event timer and electromechanical digital equipment 
that automatically controlled the presentation of stimuli. 

Procedure. Ss were trained until they achieved a stable, base-line 
avoidance rate. The criterion for stability was an avoidance rate 
within (plus or minus) ten percentage points of the rate achieved 
during the previous session. Test days followed 6-day rest periods 
during which Ss remained undisturbed in their home cages. These 
rest periods allowed the effects of previous drug treatments to dis- 
sipate and prevented the possible development of tolerance from 
closely spaced drug injections. After each test day, Ss were given 
successive retraining days until they returned to base-line avoidance 
rates (defined as a rate within ten percentage points of the previous 
base-line rate). Thus, at least one retraining day occurred after each 
drug test day and six days in the home cage were interposed between 
a test day and the last previous retraining (base-line) day. 

Ss received saline on all training and retraining days. A saline 
test day was run 6 days before each drug experiment to ensure the 
stability of avoidance behavior over the 6-day rest intervals which 
preceded each test day. Mescaline hydrochloride or DMPEA hydro- 
chloride was given on test days, according to a repeated-measures 
design. Twelve poor performers and nine good performers received 
each of six mescaline doses (4.95, 9.9, 19.8, 39.6, 59.4, or 79.2 mg/kg) 
in random order on separate test days, while 10 poor performers and 
nine good performers received each of five DMPEA doses (12.5, 25, 
50, 75, or 100 mg/kg). There was some overlap between drug ex- 
periments, with six poor performers and four good performers 
receiving both drugs. 

The same procedure was used on all training, retraining, and 
test days. Ss were given an i.p. injection (1 ml), returned to their 
home cages for 15 min, then placed in the shuttlebox for a 5-rain 
presession adaptation period during which no stimuli were present- 
ed. The 100-trial shock-avoidance session began immediately after 
the adaptation period. 
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RESULTS 

Data were collected on five dependent variables: (1) 
avoidance rate, (2) number of shuttlebox crossings 
during the 5-min presession adaptation period (pre- 
session crossings), (3) total number of shuttlebox 
crossings during the session's intertrial intervals (inter- 
trial crossings), (4) trials (avoidance mean response 
latency on avoidance latency), and (5) mean response 
latency on escape trials (escape latency). Each variable 
was analyzed separately for each drug and perfor- 
mance group using a one-way (drug dose) repeated- 
measures analysis of variance (Winer, 1971). Post hoc 
comparisons between group means were made with 
Duncan's multiple range test (Winer, 1971). The 
method of Litchfield and Wilcoxon (1949) was used 
for quantaI analysis of the avoidance rate data. 

There were no significant differences on any of the 
dependent variables among the seven base-line days 
for the mescaline groups or the six base-line days for 
the DMPEA groups (with two exceptions), indicating 
that the base-line day performance of the Ss remained 
stable throughout the experiment. Therefore, the 
mean of the base-line day scores for each S on the 
stable variables was used as the base-line (control) 
score for later analysis of treatment effects. The two 
cases where significant differences occurred among 
base-line day scores were the avoidance latency 
variable in good performers given mescaline and the 
escape latency variable in poor performers given 
DMPEA. Since base-line day performance in these 
experimental groups for these variables was not stable 
throughout the experiment, these variables were not 
used as measures of drug effects in these groups. Post 
hoc analyses for the remaining variables showed no 
significant differences between base-line means and 
saline test day means (with one exception), indicating 
that performance remained stable over the 6-day rest 
periods that separated each test day from the previous 
base-line day. The one case where the saline test day 
score differed significantly from the base-line score 
was the presession crossings variable in poor perfor- 
mers given DMPEA. Since performance on this vari- 
able was not stable over the 6-day rest period, it was 
not used as a measure of  drug effect in this group. 

In poor performers, mescaline caused a significant 
increase in avoidance rate (Fig. 1 ; F  = 6.67, df = 7/77, 
P < 0.001), with an ED50 of 24.8 mg/kg (100 gmoles/ 
kg) and 95 ~ confidence limits of 11.6-52.2 mg/kg 
(47 -  212 gmoles/kg). Post hoc analyses showed a 
clear dose-dependent trend: the groups receiving the 
four highest doses differed significantly from the base- 
line and saline groups, while the groups receiving the 
three highest doses also differed significantly from the 
4.95 mg/kg group. Furthermore, the 59.4 mg/kg group 

differed significantly from the 9.9 and 19.8 mg/kg 
groups, while the 39.6 mg/kg group differed signif- 
icantly from the 9.9 mg/kg group. These differences 
suggest that, while 4.95 mg/kg and 9.9 mg/kg were 
ineffective doses, 19.8 mg/kg and higher doses were 
effective in facilitating avoidance behavior. The highest 
dose used (79.2 mg/kg) produced a motor disability 
in 3 of the 12 Ss tested: hind limb hyperextension with 
inability to keep the plantar surface of the paws in 
contact with the grid floor of the shuttlebox. Mes- 
caline's facilitative effect was present throughout the 
shock-avoidance session at all the doses at which it 
occurred. However, the effect increased as the session 
progressed, significantly so at the 59.4 mg/kg dose 
(F = 5.48, df = 4/44, P < 0.005; one-way ANOVA 
by 20-trial blocks). There was also a slight, but 
significant increase in avoidance rate during the 
session on the base-line days (F = 7.20, df = 4/44, 
P < 0.001). 

Mescaline's facilitative effect on avoidance rate 
was not reflected in the avoidance or escape latencies. 
Although there was a significant effect on escape 
latency (F = 3.26, df = 7/77, P = 0.004), post hoc 
analyses showed that this was due to the increased 
latencies in the 79.2 mg/kg group, attributable to 
the 3 Ss in this group that suffered a motor disability. 
Mescaline had no significant effect on avoidance 
latency (F = 0.52, df = 7/67, P = 0.82). 

Mescaline produced increases in presession and 
intertrial crossings of borderline significance (F = 2.05, 
df= 7/77, P = 0.06 for presession crossings; F = 2.10, 
df = 7/77, P = 0.053 for intertrial crossings). Post hoc 
analyses for presession crossings showed no significant 
differences among groups, but for intertrial crossings 
showed significant differences between the base-line 
and saline groups and the 39.6 and 59.4 mg/kg groups. 
There was no significant correlation between avoidance 
rate and intertrial crossings at those two doses 
(r = 0.54, t = 2.03, P = 0.07 for 39.6 mg/kg; r = 0.43, 
t = 1.52, P = 0.16 for 59.4 mg/kg), but there was a 
significant correlation at 79.2 mg/kg (r = 0.81, t = 4/44, 
P = 0.001) and for all treatments combined (r = 0.51, 
t = 5.79, P < 0.001). 

In good performers, mescaline caused a significant 
decrease in avoidance rate (Fig. 1 ; F = 10.06, df= 7/56, 
P < 0.001), with an ED50 of 44.6 mg/kg (180 gmoles/ 
kg) and 95 ~ confidence limits of 22.0-89.9 mg/kg 
(89-363 gmoles/kg). This ED50 was not significantly 
different from the ED50 for mescaline's facilitative 
effect in poor performers. Post hoc analyses showed 
a clear dose-dependent trend: the groups receiving 
the three highest doses differed significantly from the 
base-line, saline, 4.95, and 9.9 mg/kg groups, while 
the group receiving the highest dose also differed 
significantly from the 19.8, 39.6, and 59.4mg/kg 
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Fig. 1. Effect of mescaline hydrochloride and DMPEA 
hydrochloride on avoidance rate of well and poorly 
performing Long-Evans rats 

groups. These differences suggest that the three lowest 
doses were ineffective in disrupting avoidance be- 
havior, while the three highest doses were effective. 
The highest dose used (79.2 mg/kg) produced a motor 
disability in 3 of  the 9Ss tested which was identical 
to that produced by the same dose in 3 of the 12 poor 
performers tested. However, a disruptive effect still 
occurred in the 6 Ss without motor  disability. Mes- 
caline's disruptive effect was present throughout the 
shock-avoidance session at all the doses at which it 
occurred. However, at two doses the effect decreased 
as the session progressed, significantly so at 39.6 mg/kg 
(F = 3.0, df = 4/32, P < 0.05; one-way ANOVA by 
20-trial blocks). There was also a slight but significant 
warm-up effect present on the base-line days (F = 11.0, 
df = 4/32, P < 0.001), with the first trial block having 
a significantly lower avoidance rate than the later 
trial blocks. 

Mescaline's disruptive effect on avoidance rate 
was not fully reflected in the escape latencies. Although 
there was a significant effect on escape latency (F 
-- 3.77, df = 7/56, P = 0.002), post hoc analyses 
showed that this was due to the increased latencies in 
the 79.2 mg/kg group attributable to the 3 Ss in this 
group that suffered a motor disability. 

Mescaline had no significant effect on presession 
or intertrial crossings in good performers (F -- 0.99, 
df = 7/56, P = 0.45 for presession crossings; F = 1.38, 
df = 7/56, P = 0.23 for intertrial crossings). 

In poor performers, DMPEA,  unlike mescaline, 
had no significant effect on avoidance rate (Fig. 1; 
F = 0.93, df = 6/54, P = 0.48), intertrial crossings 

(F = 0.33, df = 6/54, P = 0.92), or avoidance latencies 
(F = 0.74, df = 6/25, P = 0.63). 

In good performers, DMPEA, like mescaline, 
caused a significant decrease in avoidance rate (Fig. 1 ; 
F = 17.33, df = 6/43, P < 0.001), with an ED50 of  
39.2 mg/kg (180 gmoles/kg) and 95 ~o confidence limits 
of 2 4 .4 -  63.1 mg/kg (1 1 2 -  290 gmoles/kg). This ED 50 
is identical, on a molar basis, with the ED50 for 
mescaline's disruptive effect, indicating that D MPEA 
is about as potent as mescaline in disrupting avoidance 
behavior. Post hoc analyses showed a clear dose- 
dependent trend: the groups receiving the three 
highest doses differed significantly from the base-line, 
saline, and 12.5 mg/kg groups, while the group receiv- 
ing the highest dose differed significantly from all 
the other groups. Furthermore, the 75 mg/kg group 
also differed significantly from the 25 mg/kg group, 
These differences suggest that the two lower doses 
were ineffective in disrupting avoidance behavior, 
while the three higher doses were effective. The highest 
dose used (100 mg/kg) produced a motor disability in 

,3 of the 9 Ss tested which was similar to that produced 
by the highest dose of mescaline. A disruptive effect 
still occurred in the Ss without motor  disability. 
DMPEA's  disruptive effect was present throughout 
the shock-avoidance session at all the doses at which 
it occurred. However, the effect decreased significantly 
as the session progressed (F = 14.27, df = 4/28, 
P < 0.001 for 50 mg/kg; F = 7.29, df= 4/28, P < 0.001 
for 75 mg/kg; F = 3.38, df = 4/28, P < 0.025 for 
100 mg/kg; one-way ANOVA by 20-trial blocks). 
There was also a slight but significant warm-up effect 
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present on the base-line days (/7 = 9.04, df = 4/32, 
P < 0.001), with the first trial block having a signif- 
icantly lower avoidance rate than the later trial blocks. 

DMPEA's  disruptive effect on avoidance rate was 
not fully reflected in the avoidance or escape latencies. 
Although there were significant increases in escape 
latency (F = 2.34, df= 6/5], P = 0.045) and avoidance 
latency (F = 6.49, df = 6/46, P < 0.001), post hoc 
analyses showed that these were due to the increased 
latencies in the 100 mg/kg group, attributable to the 
3 Ss in this group that suffered a motor disability. 

DMPEA had no significant effect on presession 
or intertrial crossings in good performers (F = 2.17, 
df = 6/43, P = 0.065 for presession crossings; 
F = 0.87, df = 6/43, P = 0.53 for intertrial crossings). 

All the drug effects reported above were temporary 
ones disappearing within 24 or 48 h of the drug test 
day. Mesacline's disruptive effect in good performers 
was still present 24 h later on the (first) post-drug 
(saline) day (F = 5.48, df = 6/45, P < 0.00I for 
avoidance rate). Post hoc analyses showed that this 
was due to the decreased avoidance rate in the two 
groups that had received the highest doses: 81.6 (5.8) 
59.4 mg/kg and 72.4 (10.0) at 79.2 mg/kg (mean 
(S.E.M.)). At neither dose was there a significant 
difference from base-line avoidance rate remaining 
by the second post-drug day [mean (S.E.M.)]: 93.9 
(1.6) at 59.4 mg/kg (t = 0.83, P > 0.5) and 80.5 (7.0) 
at 79.2 mg/kg (t = 2.31, P > 0.05). For the other 
experimental groups, there were no significant drug 
effects remaining by the first post-drug day (mescaline 
in poor performers: F = 1.91, df = 6.65, P = 0.09 
for avoidance rate; DMPEA in good performers: 
F = 1.07, df = 5/29, P = 0.40 for avoidance rate). 

DISCUSSION 

The present study demonstrated the ability of mes- 
caline to produce dose-dependent facilitative and dis- 
ruptive effects on conditioned behavior while keeping 
constant the strain of experimental subject (Long- 
Evans rats), the stage of training (in terms of exposure 
to the task), the time of drug action (20 -  60 min after 
drug injection), and the drug dose. Both effects oc- 
curred over similar dose ranges (19.8 - 79.2 mg/kg and 
39.6-79.2 mg/kg) and with similar potencies (ED50's 
of 24.8 and 44.6 mg/kg not significantly different). By 
excluding the influence of these experimental variables, 
these results are consistent with, although they do not 
prove, the existence of two separate behavioral actions 
of mescaline. 

Analysis of the dependent variables other than 
avoidance rate provides some evidence as to what 
behavioral changes accompany mescaline's facilitative 
and disruptive effects. The absence of any significant 

change in avoidance latency in poor performers and 
the continued presence of orienting responses to the 
discriminative stimulus during experimental sessions 
suggest that mescaline caused no simple change in 
reactivity to the discriminative stimulus. The absence 
of any significant changes in escape latency (except for 
increases at the highest dose attributable to motor 
disability in some Ss) suggests that mescaline caused 
no analgesia or change in reactivity to the negative 
reinforcer. In good performers, the absence of any 
significant decrease in presession or intertrial crossings 
or of competitive stereotyped responses or gross motor 
disability (except in some Ss at the highest dose) 
suggests that mescaline's disruptive effect was not 
related to changes in motor processes. In poor per- 
formers, mescaline significantly increased intertrial 
crossings at two (39.6 and 59.4 mg/kg) of the four 
doses causing a facilitative effect. This suggests that 
increased motor activity could account for at least part 
of mescaline's facilitative effect. However, the absence 
of any significant correlation between avoidance rate 
and intertrial crossings, except at the highest dose and 
for all treatments combined, provides some evidence 
against this interpretation. The significant correlation 
for all treatments combined may have been an artifact 
of the dose-dependent effect of mescaline on each 
variable. For none of the dependent variables did a 
similar change accompany both facilitative and dis- 
ruptive effects, suggesting that a single behavioral 
action may not account for mescaline's opposite be- 
havioral effects. 

Base-line response rate is another experimental 
variable that can influence the behavioral effects of 
drugs. For example, LSD's facilitative effect at low 
doses in a positively reinforced conditioned task is 
inversely correlated with the base-line response rate 
(Appel, 1971). It is not clear which response rate in the 
present discriminative, discrete trial task is the ap- 
prol~riate one for consideration of the influence of 
response rate on mescaline's behavioral effects. All 
responses (shuttlebox crossings) had the same typo- 
logy, but some were evoked by the discriminative 
stimulus (avoidance responses) or negative reinforcer 
(escape responses), while some were apparently spon- 
taneous and not reinforced (intcrtrial crossings). Both 
good and poor performers had the same base-line rate 
of successful escape responses (although differing in 
number of escape opportunities), but good performers 
had a significantly higher base-line mean avoidance 
rate and a greater mean number of base-line intertrial 
crossings (7.1 vs. 2.6, t = 2.12, P = 0.05). These base- 
line differences suggest that base-line response rate 
may influence the occurrence of mescaline's opposite 
behavioral effects, with facilitation occurring at low 
rates and disruption at high rates. 
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This role of response rate or performance level is 
consistent with past reports showing facilitative effects 
of hallucinogens in naive animals during acquisition 
(poor performance levels) and disruptive effects at the 
same doses in more experienced animals (good per- 
formance levels) (Banerjee, 1971 ; Bridger and Mandel, 
1971; Bridger et al., 1973; Stoff et al., 1974). Two ex- 
ceptions have been reported to the pattern of facilita- 
tion in naive animals and disruption in experienced 
animals, but these are actually consistent with the 
postulated role of performance level. Gorelick and 
Bozewicz (1975) reported a disruptive effect of mes- 
caline on shuttlebox shock-avoidance acquisition in 
naive F 344/f mai rats, but this is an inbred strain 
which performs so well on avoidance tasks that the 
control group achieved an overall avoidance rate of 
71.5 ~o on the first acquisition session. Bignami et al. 
(1965) reported a facilitative effect of LSD on shuttle- 
box shock-avoidance behavior in experienced rats, 
but this effect occurred only during the first half of the 
experimental session, when avoidance rates were low 
because of a large warm-up effect. Even the reported 
biphasic effect in experienced animals during a single 
experimental session (Bailey and Pradhan, 1972; 
Smythies and Sykes, 1964; Smythies et al., 1967; 
Wray, 1972) can be fit within the performance level 
pattern by postulating that the initial disruptive effect 
lowers the performance level of the experienced 
animals enough to allow the facilitative effect to occur. 
Incidental observations during the present study on 
four rats that switched stable performance levels are 
also consistent with the performance level pattern of 
mescaline effects. In two good performers that became 
stable poor performers, mescaline's effect changed 
from disruption (when good performers) to facilita- 
tion (when poor performers). In two poor performers 
who became stable good performers, mescaline's 
facilitative effect disappeared, and a disruptive effect 
(when a good performer) appeared in one animal. 

Neither the present experiment nor past reports 
provide evidence as to what specific factor differentiat- 
ing good and poor performers (e. g., rate of reinforce- 
ment) determines the occurrence of facilitation or 
disruption. One hypothesis that has been advanced 
is that increased stress (such as might be produced by 
the increased number of electric shocks received by 
animals with poor performance in avoidance tasks) 
is an important factor in determining when hallucino- 
gens will have a facilitative effect. However, in a direct 
test of the stress hypothesis, it was found that increased 
exposure to a nonspecific stressor (electric foot-shock) 
did not cause mescaline to have a facilitative effect on 
shuttlebox shock-avoidance performance, but rather 
potentiated its disruptive effect in good performers 
(Gorelick and Bridget, 1975). 

Mescaline's ability to produce both facilitative and 
disruptive effects in the present experiment was not 
shared by DMPEA, a nonhallucinogenic mescaline 
analogue. DMPEA had no facilitative effect in poor 
performers, but caused a dose-dependent disruptive 
effect in good performers with a potency similar to 
mescaline. These results are consistent with numerous 
past reports of the disruptive effect of DMPEA in 
experienced, well-performing animals (e. g., Bueno et 
al., 1969; Smythies and Sykes, 1966) and the absence 
of reports of a facilitative effect in situations where 
mescaline facilitates behavior (Smythies and Sykes, 
1966; Stoff et al., 1974). The similarity between 
DMPEA and mescaline in potency of disruptive effect 
is contrary to several previous reports which had 
suggested that DMPEA was about one-half as potent 
as mescaline in many situations (Bueno et al., 1969). 
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