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ttOUSER, V. P. AND D. A. VAN HART. Changes in the aversive threshold of the rat produced by adrenergic dntgs. 
PHARMAC. BIOCHEM. BEHAV. I (6) 673 678, 1973. -An attempt was made to assay the analgesic potency of d-amphet- 
amine sulfate (0.5, 1.0, 2.0, 4.0 mg/kg) and a-methyl-p-tyrosine (75, 150, 225 mg/kg) in the rat using the spatial 
preference technique. Amphetamine in all doses tested significantly raised the aversive threshold while a-methyl-p-tyrosine 
demonstrated similar effects only with the 150 and 255 mg/kg dosages. These data were interpreted to suggest that a-MT 
raised the aversive threshold by mechanisms other than drug-induced sedation, while amphetamine produced similar results 
by a direct analgesic effect and/or by altering locomotor activity. It was suggested that intact adrenergic systems may be 
needed for animals to fully respond to the aversive qualities of electric shock. 
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PREVIOUS reports have indicated that manipula t ion  of  
adrenergic tone can lead to changes in pain sensitivity in 
various species. For  example ,  the latency to a licking res- 
ponse in the mouse subjected to the hot-plate test is in- 
creased after  the adminis t ra t ion of  several doses of  meth-  
amphe tamine  [23] .  Fur thermore ,  the aversive threshold in 
the monkey  as de termined through the use of a t i t rat ion 
schedule has been reported to be elevated in response to 
ei ther d-amphetamine  sulfate or me thamphe t amine  admin- 
istration [14 ,25] .  Likewise, reduced adrenergie tone pro- 
duced by the adminis t ra t ion o f  a-methyl-p- tyros ine  (a-MT) 
has been reported to substantially raise the aversive thresh- 
old to tail shock in squirrel monkeys  subjected to a titra- 
tion schedule [14] .  Addit ional  indirect  evidence also 
indicates that adrenergic systems can influence the degree 
of  morphine  analgesia in various species. Pre t rea tment  with 
reserpine has been reported to reduce morphine ' s  analgesic 
po tency  when tested in mice using the tail-flick procedure  
[7] ,  or the hot-plate test [24] .  In addi t ion,  reserpine was 
effect ive in blocking morphine  analgesia in the rabbit using 
electrical s t imulat ion of  the too th  pulp [24] .  Pre t rea tment  
with a-MT was also able to block morphine ' s  analgesic 
activity in the hot-plate test [24] .  Amphe tamine ,  on the 
o ther  hand, administered to mice prior to morphine  was 
effect ive in enhancing the analgesic propert ies of  morphine  
tested in the mouse tail-flick test [7] .  Similar effects have 
been noted when amphe tamine  was administered prior to 
codeine in the rat tail-clip test [ 1 ]. 

The previous work cited above,  however ,  has assayed the 
po tency  of  various drugs which alter adrenergic tone using 
analgesic tests which do not detect  analgesia for all classes 
of  agents known to be clinically active in man [11 ,12] .  
Thus, animal models such as the tail-flick procedure may 
fail. to detect  analgesia in agents known to be effect ive in 
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man [7] ,  while o ther  procedures such as writhing induced 
by chemicals may react to a host of  agents which are 
clinically nonanalgesic [22] .  

The present paper summarizes the effects of  drugs which 
modify  adrenergic tone upon the aversive thresholds as 
measured by the spatial preference technique in rats. This 
technique was first in t roduced by Campbell  [3,4] with 
regard to determining detect ion,  aversion, te tanizat ion,  and 
death thresholds. Upon subsequent  investigation o ther  lab- 
oratories used the sl~atial preference technique to explore  
the role of  age, sex, and strain variables upon the aversive 
threshold of  the rat [18] and to de termine  the analgesic 
po tency  of  such drugs as aspirin and meprobamate  [2] .  Our 
laboratory has modif ied Campbell ' s  procedure  so that re- 
peated measures may be taken on individual animals. 
Previous reports from our  laboratory  have indicated that 
this modif ied technique is an ex t remely  reliable and sensi- 
tive measure of  drug-induced analgesia produced by a wide 
variety of  analgesic agents known to be clinically active in 
man. For  example,  the technique is sensitive to a number  of  
narcotic analgesics (i.e., morphine  [10] ,  codeine,  meperi-  
dine hydrochlor ide  [11 ]), weak analgesics (i.e., sodium 
salicylate, indomethac in  [ 12] ) as well as the narcotic antag- 
onist analgesics (i.e., pentazocine ,  cyclazocine [11]) .  The 
procedure also appears to be somewhat  selective in that 
sedative doses of  sodium pentobarbi ta l  which have been 
reported to be nonanalgesic in man [9] are also inactive in 
the spatial preference technique [ 11 ]. Finally, a recent re- 
port  from this laboratory [13] has indicated that another  
clinically nonanalgesic agent, scopolamine hydrobromide ,  
in a wide range of  doses (i.e., .125 - 2.0 mg/kg) did not 
affect the aversive threshold as measured by the spatial pre- 
ference technique,  even though this anticholinergic has 
been reported to affect a wide variety of  o ther  behaviors 
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[6 ] .  Thus,  a l t hough  this p rocedure  will require fu r the r  
repl ica t ion,  especially by o the r  labora tor ies ,  the  pre l iminary  
results indica te  tha t  the  spatial  preference  t e chn ique  may 
be a more  sensit ive measure  of drug- induced  analgesia than  
previous  analgesic assays. Thus ,  the  present  repor t  by utiliz- 
ing this t e chn ique  could supply  more  def ini t ive  i n f o rma t ion  
as to w h e t h e r  drugs which  al ter  adrenergic  tone  are. by 
themselves ,  able to affect  the  aversive th resho ld  in rats. 

METHOI) 

Animals and Apparatus 

Twelve male Sprague-Dawley derived rats ob ta ined  from 
Charles River Labora tor ies ,  Nor th  Wilmington ,  Massa- 
chuse t t s ,  were used in the  present  s tudy.  They weighed 
1 3 0 - 1 6 1  gms at the beg inning  of  the expe r imen t .  The  test 
c h a m b e r  and p rocedure  have been descr ibed in detai l  else- 
where  [101.  Briefly, the  c h a m b e r  consis ted of  a rec tangular  
plexiglas shu t t l e  box  which was pivoted in the  middle .  
a l lowing the box  to tilt  f rom side to side as the animal  
crossed from one  end to the  o ther .  This t i l t ing m o v e m e n t  
act ivated a light ac t ion  Acro lever swi tch  located at one end 
of the cage which  cont ro l led  the  p re sen ta t ion  of  shock.  The 
stainless steel rods which formed the  f loor  of  the  cage could 
be electr if ied by various in tensi t ies  of  shock (i.e., 30,  60,  
90. 120. 150 uA).  The  shock s t imulus  was provided by  a 
d.c. genera to r  which p roduced  a 60 Hz square  wave ou tpu t .  
This uni t  was designed specifically to provide a cons t an t  
cur ren t  across an animal  even when  resis tance was al tered 
radically due to an animal ' s  m o v e m e n t s  [ 2 0 ] .  S tandard  
e lec t romechan ica l  schedul ing  and record ing  e q u i p m e n t  was 
located in an adjacent  room.  It was used to au tomat ica l ly  
present  the  various shock intensi t ies  and to record the 
a m o u n t  of  t ime in seconds  spent  on the shock side of  the 
cage for each in tens i ty ,  as well as the  n u m b e r  of crossing 
responses  made  dur ing  each shock in tens i ty  of  the daily 
sessions. 

Procedure 

Each animal  was subjec ted  to a 50-rain expe r imen ta l  ses- 
sion, the same t ime each day,  six days a week. An experi-  
menta l  session consists  of  five 10-rain periods in which  five 
separate  cur ren t  in tens i t ies  (i.e., 30,  60,  90.  120, 150 uA)  
were presented  in an ascending  order .  The shock  was pre- 
sented on one side of  the cage for 5 min and then  swi tched 
to the o the r  side for the remain ing  5 min of  each cur ren t  
in tens i ty .  The animal  could escape the  shock side of the 
cage by merely crossing to the  oppos i te  or n o n s h o c k  por- 
t ion of  the tilt cage. The shock was au tomat i ca l ly  swi tched 
from one side to the  o the r  every 5 min to insure tha t  each 
animal  sampled all shock intensi t ies  even if it failed to make  
a crossing response  dur ing the  10-min period that  each 
in tens i ty  was presented .  Each animal  was t rea ted  at all five 
shock intensi t ies  every day.  In order  to con t ro l  fl)r possible 
posi t ion preference ,  the initial shock p re sen t a t i on  on  a par- 
t icular  day was a l t e rna ted  f rom one  side to a n o t h e r  in a 
r a n d o m  fashion.  

The d e p e n d e n t  measure  consis ted of  the  a m o u n t  of  t ime 
in seconds spent  on the shock side of  the cage for each shock 
in tens i ty .  The aversive th reshold  was calculated daily for 
each animal  by de t e r m i n i ng  the  in tens i ty  of  shock which  an 
animal  avoided 75% of  the t ime.  At suh th re sho ld  in tensi t ies  
the animal ,  by chance ,  would  spend 50% of the  t ime on the 
shock side of  the  cage. Since t ime spent  on  the  shock side 
d iminished  as the  shock in tens i ty  increased,  the  755'{ thresh-  

old cri teria required a s imple in t e rpo la t ion  process.  If ani- 
mals spent  more  than  25~)~ of the available t ime on  the 
shock side at the  highest  in tens i ty  (i.e., 150 ~A),  as was the  
case unde r  some drug cond i t ions ,  an aversive threshold  
could not  be in te rpo la ted  since no higher  levels were pre- 
sented.  In these cases, a th reshold  value of 150 uA was 
arbi t rar i ly  assigned. The n u m b e r  of  crossing responses  made  
dur ing each shock in tens i ty  was also recorded for each 
animal.  

After  ten sessions all animals  d e m o n s t r a t e d  stable thresh-  
old values. Animals  were then r andomly  assigned to two 
separate  six animal  drug groups.  Each drug was given in 
several separate  doses m an ascending  weekly series. Saline 
was admin i s te red  for the first three  days of  each weekly' 
series fol lowed by three  days of  a par t icular  drug dosage. 
Animals  were not  tested on  the seventh  day of  these weekly 
series. 

The two drugs admin i s te red  in the present  s tudy  consist-  
ed of d - a m p h e t a m i n e  sulfate  (0.5,  1.0, 2.0, 4.0 mg/kg)  and 
the me thy l  ester  h y d r o c h l o r i d e  of  dl a -me thy l -p - ty ros ine  
(75, 150, 225 mg/kg) .  Both  drugs were dissolved in 0.9C; 
saline and admin i s te red  in t raper i tonea l ly  (IP) in a w~lume 
of  1 ml/kg,  l ) - amphe t amine  was admin i s t e red  one-hal f  h o u r  
before  th resho ld  test ing.  Since c~-MT has been shown to 
p roduce  its peak physiological  effects  li.e., dep le t ion  of 
endogenous  ca lecho lamines )  several hours  af ter  adminis t ra-  
t ion [19]  and because single large doses are more toxic 
than mul t ip le  small doses [ 1 9 ] ,  this drug was admin i s te red  
in 3 in ject ions  several hours  before  testing. The 75 mg/kg 
dosage was admin i s te red  in three  25 mg/kg  in ject ions  4, 3 
and 2 hr before  test ing.  The 150 mg/kg dosage was given in 
three  50 mg/kg  in ject ions  4, 3, 2 hr  and 8, 7. 6 hr  before  
test ing.  Finally,  the  225 mg/kg dosage was admin i s te red  in 
three  75 mg/kg  in ject ions  8, 7 and 6 hr  before  testing. 

RI-SUL IS 

Figure 1 presents  the mean  aversive th resholds  anti 
s tandard  errors of  the means  for the two groups of  animals  
subjected  to e i the r  a m p h e t a m i n e  (0.5. 1.0, 2.0, 4.() mg/kg)  
or a-Ml" (75, 150, 225 mg/kgL This figure indicates  that  
a m p h e t a m i n e  was able to  raise the aversive threshold  in a 
dose related m a n n e r  with  the  two higher  doses (2.0,  4 .0  
mg/kg)  raising the aversive th reshold  to near maximal  levels 
while the 1.0 mg/kg dosage elevated it to a lesser degree. 
The 0.5 mg/kg dosage elevated the mean  threshold  to 
app rox ima te ly  the same level (i.e., 78 and 85 uA)  bo th  
t i m e s  it  w a s  a d m i n i s t e r e d .  A two fac tor  (wi th in )  
analysis of  variance [17] was pe r fo rmed  on the threshold  
data and the results  are summar ized  in Fig. 1. Amphe t -  
amine  was able to raise the aversive threshold  for all doses 
at or above 1.0 mg/kg to levels that  were s ta t is t ical ly  signifi- 
cant  ( p < 0 . 0 1 ) ,  A l though  the  0.5 mg/kg  dose raised the av- 
ersive th reshold  to nearly equivalent  levels b o t h  t imes it was 
admin is te red ,  the saline con t ro l  sessions preceding  the 
second 0.5 mg/kg series were somewha t  lower than  the 
saline sessions tha t  preceded the first admin i s t r a t i on  of  this 
dosage. Therefore ,  since the statist ical  compar i sons  were 
made be tween  consecut ive  saline and drug sessions, the 
second 0.5 mg/kg series proved to be s ignif icant ly  above 
( p < 0 . 0 5 )  saline values while the first 0.5 mg/kg series was 
not .  These data  suggest tha t  a m p h e t a m i n e  in doses above 
0.5 mg/kg  can rel iably elevate the aversive th reshold  of  rats 
to electr ic  shock.  

Previous repor ts  f rom this l abora to ry  1121 have described 
a m e t h o d  for c o m p u t i n g  ED50 values for agents that tie- 
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t.IG. 1. Mean aversive thresholds and standard error of the means for those animals 
subjected to amphetamine (0.5, 1.0, 2.0, 4.0 mg/kg) or a-MT (75, 150, 225 mg/kg). 
Each bar represents the mean of 6 animals during three consecutive saline (S) or drug 
sessions. The amount of time between the three individual injections of a-MT and testing 
are listed in the figure. Probability levels for the various comparisons are listed as 

follows: *p<0.05, **p<0.01, ***p<0.001. 

monstrate activity in the spatial preference technique. 
Briefly, an arbitrary criterion has been established which 
allows one to determine if an animal has demonstrated an 
analgesic response to a particular drug dosage. This criterion 
is simply a 10 uA increase in the mean aversive threshold 
under a particular drug dose over and above the mean 
threshold computed for the preceding three saline days. If 
the animal meets this criterion, it is assumed that the rat 
has demonstrated an analgesic response. This then allows 
one to compute what percentage of a six animal group 
demonstrates an analgesic response to a series of drug dos- 
ages. These percentage values can then be used to compute 
ED50 values according to the method of Litchfield and 
Wilcoxon [161. These computations were made for am- 
phetamine which has an ED50 value of 0.50 mg/kg with 
95!% confidence intervals of 0 .48-0 .52  mg/kg. 

The a-MT data contained in Fig. 1 indicate that this drug 
was able to significantly raise the aversive threshold in doses 
at or above 150 mg/kg when administered 8, 7 and 6 hr 
before testing according to a two factor (within) analysis of 
variance [171. The drug was not able to raise the aversive 
threshold significantly when it was administered 4, 3, and 2 

hr before testing in either the 75 mg/kg or 150 mg/kg 
dosage. 

Figure 2 presents the mean number of crossing responses 
with corresponding standard error of the means for those 
animals subjected to either amphetamine or ~-MT. Each bar 

represents the mean number of crossing responses made by 
the 6 animal group during three consecutive drug or saline 
sessions computed by averaging the total number of res- 
ponses made during each session under all five shock inten- 
sities. These data indicate that amphetamine was able to 
significantly raise the total number of crossing responses 
made during the drug sessions only under the middle range 
(i.e., 1.0, 2.0 mg/kg) of doses. The lowest (i.e, 0.5 mg/kg) 
and highest (i.e., 4.0 mg/kg) doses showed no significant 
changes from preceding saline values. Alpha-MT was even 
less potent in this regard in that only the highest dose (225 
mg/kg) was able to produce significant decrements in this 
behavioral measure. Thus, to summarize the session crossing 
data, amphetamine was able to significantly augment the 
number of responses made only through the middle ranges 
of doses while a-MT produced decrements in this response 
only under the highest dose. 

The crossing data were also analyzed to determine if the 
individual drug dosages affected locomotor activity differ- 
entially during the various shock intensities presented with- 
in sessions. According to a two-factor (within) analysis of 
variance [17] amphetamine (1.0, 2.0 mg/kg) was able to 
significantly raise (p<0.01) the number of crossing res- 
ponses made during the four highest intensities (i.e., 60, 90, 
120, 150 uA), while not affecting this response during the 
30 pA shock intensity. The first time the lowest (i.e., 0.5 
mg/kg) dosage was administered it did not affect the num- 
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ber  of  crossings made  at any shock in tens i ty ,  bu t  the sec- 
ond t ime this  dosage was admin i s te red  it s ignif icant ly  
( p < 0 . 0 5 )  augmen ted  this measure  only dur ing  the 60 and 
90 uA shock  intensi t ies .  Finally,  the  4.0 mg/kg  dosage sig- 
n i f icant ly  ( p < 0 . 0 0 1 )  decreased the n u m b e r  of  crossing res- 
ponses  made  dur ing  the 30 uA in tens i ty ,  while augmen t ing  
this measure  dur ing  the two highest  in tens i t ies  (i.e., 120, 
150 uA).  The  4 .0  mg/kg dosage had no  effect  on  l o c o m o t o r  
act ivi ty dur ing  the 60 and 90 uA intensi t ies .  

The analysis of  variance pe r fo rmed  on the c~-MT crossing 
data  indica ted  tha t  all the dosages s ignif icant ly  ( p < 0 . 0 2 5 )  
reduced the n u m b e r  of  crossings made  dur ing  the  lowest  
(i.e., 30 uA)  shock in tens i ty .  L o c o m o t o r  act ivi ty dur ing  all 
the higher  in tens i t ies  was unaf fec ted  by the  drug, with  the  
excep t ion  of  the 225 mg/kg dosage which  s ignif icant ly  
( p < 0 . 0 5 )  reduced the n u m b e r  of  crossings made  dur ing  the 
90 and 150 uA shock intensi t ies .  

I)IS('USSION 

The  present results indicate  Ihal b o t h  a m p h e t a m i n e  and 
c,-MT can reliably raise the  aversive th reshold  to foot  shock 
in the rat .  D-amphe tamine  sulfa te  can p roduce  this effect  at 
doses as low as 0.5 mg/kg. Alpha-MT elevates the  aversive 
th reshold  at doses a! or above 150 mg/kg  when  adminis t -  
ered in three  equivalent  in ject ions  8, 7 and 6 hr  before  
testing. The fact tha t  a m p h e t a m i n e  raised the aversive 
th reshold  is in agreement  with  o the r  repor ts  which indicate  

1hat a m p h e t a m i n e  [ 14] ~,nd n l e t h a m p h e t a n n n e  [25 l  were 
able Io elevate the level of  curren!  delivered to m o n k e y s  
who were pe r fo rming  unde r  a t i t r a t ion  schedule .  Fur ther -  
more ,  a m p h e t a m i n e  and o the r  s y m p a t h o m i m e t i c  amines  are 
k n o w n  to raise the pain th reshold  in dogs [9 ] .  The present  
evidence could be in te rp re ted  to indicate  tha t  the rat may 
now be included in the various species tha t  d e m o n s t r a t e  an 
analgesic response  to a m p h e t a m i n e .  

O the r  exp lana t ions ,  however ,  which  take in to  account  
the fact tha t  a m p h e t a m i n e  affects  l o c o m o t o r  act ivi ty  could 
be used to accoun t  for the  present  results,  l ) - amphe t amine  
sulfate is a k n o w n  l o c o m o t o r  s t imulan t  [ 2 1 ] .  Thus,  it is 
possible tha t  the increase in the aversive th reshold  noted  
af te r  the admin i s t r a t i on  of  all doses of d - a m p h e t a m i n e  re- 
presented a r educ t ion  in passive avoidance  behav io r  nor- 
really exh ib i t ed  by animals  under  saline condi t ions .  The 
l o c o m o t o r  s t imula t ing  effects  of  the drug at these dosages 
may have caused the rats to exh ib i t  less freezing behav ior  in 
the nonshock  por t ion  of  the cage, thus  leading animals  to 
cross back to the shock side more  f r equen t ly  than  unde r  
saline condi t ions .  Earlier work [5] has indica ted  tha t  
0.5 mg/kg  of  a m p h e t a m i n e  improved  the acquis i t ion  of  an 
active avoidance  task in a shu t t l e  box .  while at the  same 
t ime impai r ing  passive avoidance  behav io r  in the  same 
appara tus .  It has also been  repor ted  [151 tha t  d -amphe t -  
amine  in several doses {i.e.. 0.5, 2.0, 5.0 mg/kg)  reduced the  
a m o u n t  of  freezing behav ior  in bo th  avoidance  and non-  
avoidance  test condi t ions .  F u r t h e r m o r e ,  under  avoidance  
cond i l ions  animals  admin is te red  all three doses of  the drug 
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demonstrated less freezing behavior and acquired an active 
avoidance response more rapidly in a shuttle box than 
control animals [ 15 ]. 

The present data are consistent with the above explana- 
tion in that all dosages of amphetamine that reliably aug- 
mented the aversive threshold also increased the number of 
crossing responses made during the higher shock intensities. 
Furthermore, the degree of elevation in the aversive thresh- 
old was reflected in the number of crossings data. Thus, 
when no elevation in the threshold was noted (i.e., during 
the first administration of 0.5 mg/kg of amphetamine) 
there were no changes in locomotor  activity noted during 
the presentation of any of the shock intensities. When a 
moderate elevation in the aversive threshold was recorded 
(i.e., during the second administration of 0.5 mg/kg) loco- 
motor activity was augmented only during the 60 and 
90 uA shock intensities. Finally, when maximum increases 
in the aversive threshold were noted (i.e., 1.0, 2.0, 4.0 
mg/kg) locomotor  activity was augmented during the two 
highest shock intensities. This correlation between loco- 
motor activity and the aversive threshold strongly suggests 
that the increase in the aversive threshold may have been a 
function of the locomotor  stimulating effects of amphet- 
amine. This explanation does not exclude the possibility, 
however, that amphetamine may also raise the aversive 
threshold to foot shock in the rat by means of a direct 
analgesic effect. 

The fact that a-M]" also raised the aversive threshold is 
interesting since it indicates that reduction in adrenergic 
tone via the depletion of endogenous catecholamines leads 
to an increase in the aversive threshold as does adrenergic 
stimulation (i.e., administration of amphetamine). The pre- 
sent data with regard to ~-MT support previous reports 
114] which indicated that this drug produced an analgesic 
response to tail shock in the squirrel monkey using similar 
dosing schedules (i.e., 150, 225 mg/kg. 8, 6, and 4 hr before 
testing). Furthermore, these data indicate that peak anal- 
gesic activity occurs approximately 8 hr after initiation of 
the injection schedule. The 150 mg/kg dosage was ineffec- 
tiw.' in raising the aversive threshold when animals were 
tested 4 h r  after injection, but reliable increments were 
noled if they were tested 8 h r  after the initiation of  the 
dosing schedule. Previous reports [19] have noted that 
multiple injections (i.e., 3 × 50 mg/kg administered every 4 
hr) of a-M'l- produce maximum depletion of rat brain 
norepinephrine and dopamine stores 12hr  after initiation 
of the dosing schedule. These data suggest that even greater 
effects might have been noted in the present report if a 
greater time span (i.e., 12hr)  had elapsed between drug 
administration and testing. Nevertheless. the fact that great- 

er analgesia occurred when animals were tested during per- 
iods which should correspond to the time intervals of the 
greatest depletion of endogenous brain catecholamines may 
suggest that intact adrenergic systems are needed for ani- 
mals to fully respond to the aversive qualities of electric 
shock. 

The reduction in the mean number of crossing responses 
made during the lowest shock intensity (i.e., 30 ~A) under 
all dosages of  c,-MT is in agreement with previous reports 
[8,21 ] which demonstrated that a-MT depressed locomotor 
activity. The fact that the aversive threshold was augmented 
in doses (i.e., 150 mg/kg) that did not significantly affect 
the number of crossings made during the four highest shock 
intensities, however, suggests that reduction in locomotor  
activity (i.e., sedation) cannot entirely account for the ef- 
fects of the drug upon the aversive threshold. The apparent 
decrease in mean locomotor  activity noted in Fig. 2 for the 
three lower doses, simply reflects a reduction in the rela- 
tively high number of crossing responses normally made 
during the 30 uA shock intensity. Under saline conditions 
animals make many crossing responses during this period 
since this intensity is subthreshold, and thus not aversive. 
Normally fewer crossing responses are made at the higher 
intensities since animals tend to remain on the nonshock 
portion of the tilt cage for the majority of the time these 
intensities are presented. The present data clearly indicate 
that animals given 150 mg/kg of c,-MT demonstrated no 
reduction in the number of crossings made during the pre- 
sentation of the four higher intensities (i.e., 60, 90, 120, 
150 uA) even though their escape latencies were augment- 
ed, thus significantly elevating the aversive threshold. This 
suggests that a reduction in locomotor  activity cannot be 
used to account for the increase in the aversive threshold 
under this dosage of the drug. Since locomotor activity was 
significantly reduced during the 90 and 150 uA shock 
intensities under 225 mg/kg of ,~-MT, it is possible that the 
elevations in the aversive threshold at this dosage did reflect 
the sedative or toxic effects of the drug. 

In summary, it would appear that a-MT was able to raise 
the aversive threshold by mechanisms other than drug- 
induced sedation, while amphetamine produced similar 
effects by a direct analgesic effect and/or by altering 
locomotor activity. 
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