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FILE, S. E. Effects of n,n-dimethyltryptamine on behavioural habituation in the rat. PHARMAC. BIOCHEM. BEHAV. 
6(2) 163-168,  1977. - The processes involved in habituation and the various ways drugs might affect habituation are 
discussed. Exploration was measured in a holehoard and N,N-Dimethyltryptamine (DMT, 4 mg/kg) profoundly reduced the 
level of exploration, precluding any conclusions about the rate of habituation with this dose. However, both 2 and 4 mg/kg 
doses prevented the 24-hr retention of habituation of exploration. DMT (2 and 4 mg/kg) did not reduce the initial 
distraction to a tone stimulus, but the rate of habituation and its 24-hr retention was impaired. 
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H A B I T U A T I O N  is de f ined  as the  d e c r e m e n t  of an un-  
cond i t i oned  response  to a s t imulus  as a resul t  of  repea ted  
p r e sen t a t i ons  of  t ha t  s t imulus .  There  are m a n y  ways in 
which  drugs migh t  i n t e r ac t  wi th  h a b i t u a t i o n ,  and a consid-  
e ra t ion  of  the  processes  involved in h a b i t u a t i o n  should  
help wi th  i n t e r p r e t a t i o n  of  drug results.  

Dur ing the  process  of  h a b i t u a t i o n  two  types  of analysis  
of the  s t imulus  take  place. The  first is an analysis  of  the  
physical  fea tu res  of  the  s t imulus .  B o t h  the  n u m b e r  of the  
s t imulus  p a r a m e t e r s  e x a m i n e d  and  the  specif ic i ty  wi th  
which  they  are coded m a y  vary. Fo r  example ,  if an an imal  
has h a b i t u a t e d  to an aud i to ry  s t imulus  this  s t imulus  could  
be coded e i the r  as a h igh  tone ,  or as a 9 kHz tone  of  80 dB 
last ing for  5 sec. The second type  of  analysis  t h a t  is made  is 
in t e rms  of the  r e i n f o r c e m e n t  value of  the  s t imulus .  Each  
s t imulus  p r e s e n t a t i o n  tha t  does  no t  signal any  change in the  
p robab i l i t y  of  receiving r e i n f o r c e m e n t  will decrease  the  
p robab i l i t y  of t h a t  s t imulus  be ing  a t t ended  to. This  
classif icat ion of  the  s t imulus  as i r re levant  could p roceed  in 
parallel  wi th  an analysis  of  its phys ica l  features .  

Sho r t - t e rm  h a b i t u a t i o n  is the  h a b i t u a t i o n  t ha t  is re ta ined  
for  on ly  a few m i n u t e s  and is t he r e fo re  on ly  seen wi th in  a 
test  session. Long- te rm h a b i t u a t i o n  refers  to  the  decrease  in 
response  wh ich  is re ta ined  for  several days  and can 
the re fo re  be observed b e t w e e n  sessions. Several workers  
have suggested t ha t  d i f f e ren t  neura l  m e c h a n i s m s  may  be  
involved in short-  and  long- te rm h a b i t u a t i o n  [4 ,11 ] .  
Cer ta in ly  the  two do have d i f f e ren t  character is t ics .  For  
example ,  wi th in-sess ion h a b i t u a t i o n  occurs  wi th  fewer  
s t imulus  p r e s e n t a t i o n s  at  shor t  s t imulus  p r e s e n t a t i o n  inter-  
vals, whereas  long- te rm h a b i t u a t i o n  requires  fewer  trials if 

there  are longer  intervals  b e t w e e n  s t imulus  p r e sen t a t i ons  
[6, 10, 151. 

In s tudies  of  behav ioura l  h a b i t u a t i o n  three  types  of 
responses  have been  used - s tar t le ,  d i s t rac t ion  and ex- 
p lora t ion .  For  the  first two s i tua t ions  the  e x p e r i m e n t e r  is 
able to con t ro l  b o t h  the s t imulus  pa rame te r s  and the  rate of 
s t imulus  p re sen ta t ion ,  whereas  these are d e t e r m i n e d  largely 
by the  subjec t  in tes t  s i tua t ions  where  exp lo ra t i on  is 
measured.  The  suggest ion has been  made  [18]  t ha t  dif- 
fe rent  neu ropha rmaco log i ca l  m e c h a n i s m s  may  be involved 
in the  h a b i t u a t i o n  of d i f fe ren t  response  systems.  Whilst  it is 
plausible tha t  h a b i t u a t i o n  of exp lo ra t ion ,  s tar t le  and 
d i s t rac t ion  may  have d i f fe ren t  unde r ly ing  m e c h a n i s m s  the  
reason for this  may  no t  necessari ly  be tha t  d i f fe ren t  
responses  are involved.  The  test  s i tua t ions  also differ  in the  
m a n n e r  in which  the  an imal  can sample the  s t imuli ,  so tha t  
the n e u r o p h a r m a c o l o g i c a l  d i f ferences  may arise f rom 
di f ferences  in s t imulus  analysis.  

Lysergic acid d i e thy l amide  (LSD)  has been  repor ted  to 
impai r  the ra te  of  h a b i t u a t i o n  of  the  EEG arousal  response  
[ 1 3 ] ,  of an o r ien t ing  response  to a buzze r  [12] and to 
increase the  d is t rac t ing  ef fec t  of  i r re levant  s t imul i  [ 1 4 , 1 7 ] .  
A n o t h e r  p s y c h o t o m i m e t i c ,  N , N - D i m e t h y l t r y p t a m i n e  
(DMT),  which  has m a n y  similar e f fec ts  to LSD [ 1, 2, 3 16] 
has been  repor ted  to impai r  r e t e n t i o n  of  h a b i t u a t i o n  of  
s tar t le  responses,  a l t hough  conc lus ions  a b o u t  its effect  on  
the  rate of  h a b i t u a t i o n  were imposs ib le  because  of  the  
r e d u c t i o n  in s tar t le  amp l i t ude  [5 ] .  In the  p resen t  s tudy  the  
effects  of DMT are examined  in o t h e r  behavioura l  sit- 
ua t ions .  E x p l o r a t i o n  and its h a b i t u a t i o n  were s tudied in a 
4-hole ho leboa rd ,  using the  f r equency  and du ra t i on  of  

i This work was supported partly by a Roche Research Fellowship to S.E.F. and partly by a Science Research Council grant to Dr. M. J 
Neal. I am grateful to Dr. J. D. MoUon for helpful discussion. 
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head-d ipp ing  as measures  of exp l o r a t i on  [ 9 ] .  H a b i t u a t i o n  
of d i s t rac t ion  was measu red  by  engaging rats  in a basel ine  
act ivi ty of  l icking and measur ing  d i s t r ac t ion  to tone  s t imul i  
by the  i n t e r r u p t i o n  in l icking [6 ]. 

E X P E R I M E N T  1 H A B I T U A T I O N  OF E X P L O R A T I O N  

METHOD 

Animals 

Eigh ty - four  male  h o o d e d  rats, 3 0 0 - 3 5 0  g, were housed  
in g roups  of six, in an 11 hr  l ight-13 hr  dark  cycle ( l ights on  
at 0800  hr) ,  in rooms  m a i n t a i n e d  at a c o n s t a n t  t e m p e r a t u r e  
of 25°C. They  were a l lowed food  and wa te r  ad lib. 

Drugs 

N , N - d i m e t h y l t r y p t a m i n e  (DMT)  was dissolved in 1N HC1 
and then  t i t r a ted  back  to pH 7.0 wi th  d i lu te  NaOH. The  
so lu t ion  was d i lu ted  wi th  deionised wa te r  to  give a 
c o n c e n t r a t i o n  of  1 mg/ml .  The  vehicle con t ro l  so lu t ion  was 
made  up in a similar way. In jec t ions  were given intra-  
pe r i tonea l ly  10 min  before  test.  

Apparatus 

Test ing t ook  place in a h o l e b o a r d  [9] which  was a 
w o o d e n  box  wi th  walls 45 cm high and a f loor  55 x 55 cm. 
In the  f loor  were four  equal ly  spaced holes,  3.8 cm in 
d iameter .  The  f loor  of  the  h o l e b o a r d  was 12 cm above the  
base of  the  box  and  w h e n  objec ts  were placed u n d e r  the  
holes they  came to 2 cm be low the  top  of  the  holes.  The  
objec ts  were s u p p o r t e d , b y  glass funnels  and were chosen  to 
smell  and feel d i f f e ren t  f rom each  o ther .  The  objec ts  used 
were a brass rod,  a rolled piece of  suede,  a r u b b e r  bung  and 
a cork. The  i l luminance  on  the  f loor  of  the  h o l e b o a r d  was 
25 sco topic  lux, measu red  wi th  a pho toce l l  ca l ibra ted  wi th  
respect  to  the C.I.E. sco topic  curve and the  C.I.E. s t andard  
rad ia to r  (C.I.E. C o m m i t t 6 e  I n t e r na t i ona l e  d 'Eclairage) .  

Procedure 

For ty -e igh t  rats  were r a n d o m l y  assigned to con t ro l ,  
DMT (2 mg/kg)  and  DMT (4 mg/kg)  groups  to give 16 rats  
in each group.  These  animals  were tes ted  on ly  b e t w e e n  
10.00 and 12.00 hr  wi th  the  tes t  o rder  r andomised  b e t w e e n  
groups  and test  cond i t ions ,  because  the  level of  head-  
d ipping varies wi th  the  t ime  of  day [ 8 ] .  These  rats  received 
one 10 min  trial  per  day for  3 days, ha l f  of  each group  
being tes ted  in the  absence  of objects and ha l f  in the i r  
presence.  

An add i t iona l  36 rats  were r a n d o m l y  a l located to 
cont ro l ,  DMT (2 mg/kg)  and DMT (4 mg/kg)  g roups  to give 
12 rats in each  group.  These  an imals  were tes ted  b e t w e e n  
14.30 and 16.30 hr  and received on ly  2 10 min  trials. The  
trials were separa ted  by  24 hr  and objec ts  were absen t  for  
the  first  trial and  presen t  for  the  second.  

Each  rat  was placed in the  cen t re  of  the  h o l e b o a r d  and 
its b e h a v i o u r  recorded  for  10 min.  A head-dip  was def ined 
as occur r ing  w h e n  the  rat  reached  in to  the  hole  at  least  as 
far as its ears. The  f r equency  of head-d ips  ( n u m b e r / 1 0  min )  
and the  du ra t i on  of  each dip ( to  the  neares t  sec) were 
scored.  The scoring was divided in to  four  2.5 m i n  per iods  
to give a measure  of  wi th in-sess ion  hab i t ua t i on .  The 
n u m b e r  of rears made  was also coun ted .  At  the  end of each 
trial any boluses  were r emoved  and the  f loor  was wiped 

wi th  wate r  and dried,  to min imise  any  traces of  the  pa th  
taken.  

RESULTS 
Figure 1 shows the  p a t t e r n  of be tween-sess ion  ha- 

b i t u a t i o n  for  con t ro l  and DMT-in jec ted  rats, tes ted  in the  
absence  and in the  presence  of  objects .  DMT signif icant ly  
reduced the  du ra t i on  of head-dipping ,  F (2 ,42)  = 8.86,  
p < 0 . 0 0 1 ,  and  re ta rded  be tween-sess ion  h a b i t u a t i o n  (drug x 
days in t e rac t ion ,  for  the  du ra t i on  of  head-d ipp ing  F (4 ,84 )  = 
8.50, for  f r equency  F- -  7.61,  p < 0 . 0 0 1 ) ,  bu t  this  is d i f f icul t  
to i n t e rp re t  for  the  4 mg/kg  group  because  of the i r  great ly  
reduced response  level. However ,  the 2 mg/kg  group 
showed impai red  h a b i t u a t i o n  in the  presence  of  ob jec ts  and 
this  c a n n o t  be secondary  to a reduced  response  level. 
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FIG. l. Between-session habituation in the absence and in the 
presence of objects. Controls o ...... % DMT (2 mg/kg) • 
DMT (4 mg/kg) • . . . . . .  -o. Frequency of head-dips = number / t0  min 

trial. 

Figure 2 shows the  p a t t e r n  of wi th in-sess ion hab i t ua t i on ,  
in the  presence  of  objects .  There  was an overall  s ignif icant  
h a b i t u a t i o n  wi th in  each session ( for  the  d u r a t i o n  F (3 ,378 )  
= 26.68,  for  f r equency  F = 56.28,  p < 0 . 0 0 1 ) ,  bu t  this  was 
slower in the  drugged an imals  ( for  du ra t i on  F ( 3 , 3 7 8 )  = 
5.62, p < 0 . 0 0 1 ,  for  f r equency  F = 3.96,  p < 0 . 0 1 ) .  However ,  
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only  the  4 mg /kg  group  shows p r o f o u n d l y  d i s t u rbed  
p a t t e r n  of  wi th in-sess ion r e s p o n d i n g  and  once  more  this  
could  well be due to the i r  very  low response  level. Wha t  
Fig. 2 does  show is the  very large s p o n t a n e o u s  recovery  
b e t w e e n  each day,  s h o w n  by  the  drugged animals .  The  
con t ro l  an imals  show a s ignif icant  decrease  in the  d u r a t i o n  
of head-d ips  made  in the  first  tr ial  pe r iod  on  days  1 and  2 
( t (7 )  = 2.78,  p < 0 . 0 2 5 ) ,  and  on  Days 2 and 3 ( t (7 )  = 2.90,  
p < 0 . 0 2 5 ) ,  whereas  the  DMT (2 mg/kg)  rats  show no  
decrease f rom Day 1 to  2 and  no  s ignif icant  decrease  f rom 
Day 2 to 3 ( t (7 )  = 0.64,  p > 0 . 0 5 ) .  
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Because of the  u n e q u a l  var iances  b e t w e e n  the  g roups  the  
data  were subjec ted  to a ~ + 1 t r ans fo rm be fo re  analysis.  
All the  rats  ( b o t h  con t ro l  and  drugged)  made  fewer  rears in 
the  presence  of  objects ,  F (1 ,42 )  = 5.13,  p < 0 . 0 5 ,  and in 
b o t h  the  ob jec t s  absen t  and in the  objec ts  p re sen t  c o n d i t i o n  
DMT reduced  the  n u m b e r  of  rears, F ( 2 , 4 2 ) =  36.92,  
p < 0 . 0 0 1 .  
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FIG. 3. Mean duration of head-dipping on Day 1 (objects absent) 
and Day 2 (objects present). Controlso ...... e, DMT (2 mg/kg) 

• a, DMT (4 mg/kg) • -Q -, _° _, . 

There  was no  ob jec t s  x drug i n t e r ac t i on  ( for  d u r a t i o n  F 
= 0 .94,  for  f r equency  F = 0 .37)  suggest ing t ha t  the  DMT 
rats  r e sponded  like the  con t ro l s  wi th  increased head-d ipp ing  
in the  presence  of  objects .  Figure 3 con f i rms  t h a t  this  is so, 
even for  the  4 mg/kg  group,  since all g roups  showed  an 
increased response  w h e n  the  ob jec t s  were i n t r o d u c e d  on  
Day 2 ( t (11 )  = 1.78, 3 .10,  2 .04 for  con t ro l ,  2 mg/kg  and 4 
mg/kg  DMT respect ively ,  p < 0 . 0 5 ,  one- ta i led  tests).  All 
these rats were tes ted  in the  a f t e r n o o n  and show lower  
response  levels t h a n  those  tes ted  in the  m o r n i n g ;  this  is in 
ag reement  wi th  prev ious  resul ts  [8] and  suggests t h a t  DMT 
does no t  a l ter  d iurna l  var ia t ions  in exp lo ra t i on .  

Table  1 shows the  m e a n  n u m b e r ,  and  the  s t anda rd  er ror  
of the  mean ,  of  rears m a d e  on  Day 1 in the  presence  and 
absence  of  ob jec ts  for  the  c o n t r o l  and  drugged groups.  

T A B L E  I 

MEAN NUMBER, AND SEM, OF REARS MADE ON DAY 1, IN THE 
ABSENCE AND IN THE PRESENCE OF OBJECTS, FOR CONTROL 

AND DMT INJECTED RATS 

Objects Absent Objects Present 

Control 30.87 ± 3.78 24.87 _+ 3.76 
DMT (2 mg/kg) 24.34 ± 2.27 18.91 ± 2.58 
DMT (4 mg/kg) 6.67 ± 1.61 2.62 +- 1.28 

An analysis of variance was conducted on these data. Fewer rears 
were made in the presence of objects than in their absence, p <0.05, 
and in both the test conditions DMT reduced the number of rears, 
p<O.OOI. 
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E X P E R I M E N T  2 H A B I T U A T I O N  OF D I S T R A C T I O N  

METHOD 

Animals 

Seven ty- th ree  male h o o d e d  rats,  350  g weight ,  were 
housed  as previously  descr ibed.  These  ra ts  were given an 
initial 48 hr  per iod  of  wate r  dep r iva t i on  and the rea f t e r  
received wate r  on ly  dur ing  or immed ia t e ly  fo l lowing test ,  in 
suff ic ient  q u a n t i t y  to  m a i n t a i n  a s teady b o d y  weight .  Food  
was available ad lib. 

Apparatus 

The tes t  chamber ,  19 x 19 x 26.5 cm, was enclosed  in 
an acoust ica l ly  insu la ted  box.  A slit in the  end  wall gave 
access to  a wate r  spout ,  and  a d r i n k o m e t e r  recorded  the 
ra t ' s  l icking. E x p e r i m e n t a l  events  were au toma t i ca l l y  pro- 
g r ammed  and the  tones  were delivered via a l oudspeake r  
pos i t ioned  in the lid of the  c h a m b e r  at the  wate r  spou t  end.  
The tone  used was 9 kHz,  80 dB (re 0 .0002  d y n e s / c m  2 ) for  
9 sec. 

Drugs 

The  DMT and con t ro l  so lu t ions  were p repared  as in 
E x p e r i m e n t  I. 

Procedure 

Twen ty -e igh t  rats were a l loca ted  to the  con t ro l  group,  
22 to DMT (2 mg/kg)  and 23 to DMT (4 mg/kg) .  On the  
first test  day no  in jec t ions  were given and each rat  was 
given 20 rain in the test  chamber .  

On the  second day rats  received IP in jec t ions  10 rain  
before  test .  The  ra t ' s  2 0 0 t h  lick swi tched  on  a con t ro l  
per iod of  9 sec and the  n u m b e r  of  licks made  in this  t ime  
(A) was coun ted .  Fo l lowing  this  per iod  the nex t  2 0 0 t h  lick 
swi tched on  the  tone  for  9 sec and the  n u m b e r  of l icks (B) 
was again c o u n t e d .  Con t r o l  and tone  per iods  a l t e rna ted  
wi th  a m e a n  interval  b e t w e e n  tones  of  78 sec un t i l  c r i t e r ion  
was reached.  Cr i te r ion  was t aken  as th ree  successive tone  
p re sen ta t ions  p roduc ing  a ra t io  of  A - B  ~< 0.10.  A ny  rat  no t  

A 
reaching c r i te r ion  on  the  first  day was replaced in its cage 
and tes ted  again the  fo l lowing day,  a f te r  the  same in jec t ion .  
Test ing c o n t i n u e d  un t i l  c r i t e r ion  was reached  or 40  tones  
had been  p resen ted .  Fo r  each rat  the  m e a n  d i s t r ac t ion  ra t io  
to the  first tone  p re sen ta t ion ,  and  the  trials to  h a b i t u a t e  
were scored. 

The day fol lowing the one  on which  c r i te r ion  was 
reached  a r e t e n t i o n  tes t  was given. Ten  of  the  con t ro l  rats  
were re tes ted  undrugged ,  9 were tes ted fol lowing in jec t ions  
wi th  DMT (2 mg/kg)  and 9 fo l lowing DMT (4 mg/kg) .  
Similarly,  the  an imals  h a b i t u a t e d  u n d e r  DMT were e i the r  
re tes ted  fo l lowing the  same in jec t ion ,  or were re tes ted  
undrugged.  Once more  the  d i s t rac t ion  ra t io  to the  first  t one  
p r e s e n t a t i o n  and the  trials needed  to r e h a b i t u a t e  were 
scored. 

RESULTS 

The  basel ine l icking rate  for  the con t r o l  rats  was 56.4 
licks in 9 sec, for  the  DMT (2 mg/kg)  group it was 55.4 
licks and for  the  DMT (4 mg/kg)  group it was 54.9. Thus  
any per iphera l  changes  p r o d u c e d  by  DMT did no t  in f luence  
the ra te  of l icking. Nor  did DMT impai r  the  to ta l  a m o u n t  of  

water  c o n s u m e d  becaused  all rats  m a i n t a i n e d  a s teady 
weight  dur ing  the course of  the  expe r imen t .  

The  mean  d i s t r ac t ion  ra t io  for  the  con t ro l  rats was 0.64 
+ 0.05 and  tha t  for  the  DMT (2 mg/kg)  group was 0.54 * 
0.07,  this  d i f fe rence  was no t  s ignif icant  ( t (48 )  = 1.24). The  
mean  d i s t rac t ion  for  the  DMT (4 mg/kg)  group was 0.73 
0.05,  again no t  s ignif icant ly  d i f fe ren t  f rom the  con t ro l  
score ( t (49 )  = 1.26). 

A l though  DMT did no t  af fec t  the  init ial  d i s t rac t ion  it 
did impai r  hab i t ua t i on .  The  con t ro l  rats t ook  a mean  of 
t2 .96  trials to  hab i tua t e ,  the  DMT (2 mg/kg)  group a m e a n  
of 19.64 and the  DMT (4 mg/kg)  rats a mean  of 19.74, in 
b o t h  cases a s ignif icant  increase ( t (48)  = 2.10, t ( 4 9 ) =  2.24 
respect ively,  p <  0.05).  

Only  17 rats in the DMT (2 mg/kg)  g roup  reached 
cr i te r ion;  of these 7 were re tes ted  undrugged  and 10 were 
re tes ted  af ter  2 mg/kg  DMT. S ix teen  rats  in the  4 mg/kg  
group reached  cr i te r ion ,  9 of  these  were re tes ted  undrugged  
and 7 were re tes ted  af ter  4 mg/kg  DMT. The first row in 
Fig. 4 shows the  d i s t r ac t ion  ra t io  and trials to  r ehab i t ua t e  
for ra ts  given the  r e t e n t i o n  tes t  in the same s ta te  as thei r  
original h a b i t u a t i o n .  F r o m  this  it can be seen tha t  the  
con t ro l  rats  showed  good r e t en t ion ,  bu t  tha t  b o t h  the 
drugged groups  showed  a s ignif icant  r e tu rn  of d i s t rac t ion  
( t (9 )  = 3.96,  p < 0 . 0 1  for  2 m g / k g ,  t ( 6 ) = 5 . 9 2 , p < 0 . 0 0 1  for  
4 mg/kg) ,  and needed  fu r the r  trials to  reach  cr i te r ion  again. 
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FIG. 4. Retention of habituation. Mean distraction ratio and 
number of stimulus presentations to reach criterion for Trial 1 and 

Trial 2. 

The second row in Fig. 4 shows the  pe r fo rmance  of  rats 
given a r e t e n t i o n  tes t  in a d i f fe ren t  s tate  f rom the  one in 
which  they were hab i t ua t ed .  Compar ing  the first and 
second rows it can be seen t ha t  for  the rats  t ha t  were first 
h a b i t u a t e d  af te r  in jec t ions  of DMT there  was li t t le dif- 
ference in the i r  p e r f o r m a n c e  on  the  r e t e n t i o n  test  w h e t h e r  
they were tes ted  drugged or not .  This  is par t icular ly  s t r iking 
when  the  trials to r ehab i t ua t e  are compared .  However,  the 
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rats  h a b i t u a t e d  und rugged  showed  a s ignif icant  r e t u r n  of 
d i s t rac t ion  w h e n  tes ted  a f te r  DMT in jec t ions  ( t (8 )  = 3.46 
for 2 mg /kg  and  t (8)  = 3.41 for  the  4 mg /kg  group ,  
p < 0 . 0 1 ) ,  wh ich  con t r a s t s  wi th  the  good r e t e n t i o n  w h e n  
they  were tes ted  undrugged .  

DISCUSSION 

There  are several ways in wh ich  drugs migh t  impa i r  
h a b i t u a t i o n ,  bu t  these  have se ldom been  d is t inguished.  
First ly,  drugs may  lead to a r e d u c t i o n  in channe l  capaci ty .  
Thus  there  migh t  be a loss in the  specif ic i ty  w i th  wh ich  a 
s t imulus  p a r a m e t e r  is ana lysed;  a r e d u c t i o n  in the  n u m b e r  
of p a r a m e t e r s  ana lysed;  a n d / o r  a r e d u c t i o n  in the  n u m b e r  
of s t imul i  analysed.  The  resul t  would  e i the r  be s lower  
h a b i t u a t i o n  or a loss of the  specif ici ty  of  s t imulus  coding or 
bo th .  Such an i m p a i r m e n t  wou ld  no t  be res t r ic ted  to 
h a b i t u a t i o n  bu t  shou ld  also be f o u n d  in o t h e r  tests  of 
learning and d i sc r imina t ion .  

Secondly ,  drugs m ay  al ter  the  s t imulus  salience by  
al ter ing the  drive s ta te  of the  an imal  or by  al ter ing sensory  
th resho lds  so tha t ,  for  example ,  a tone  tha t  no rma l ly  
p roduced  only  d i s t r ac t ion  migh t  now appear  in tense  
enough  to elicit  a s tar t le  response  [ 7 ] .  

Th i rd ly ,  a drug migh t  impa i r  an an imal ' s  abi l i ty  to  
classify a s t imulus  as i r re levant ,  and so the  s t imulus  salience 
would no t  decrease as a resul t  of  n o n r e i n f o r c e d  s t imulus  
p resen ta t ions .  

F o u r t h l y ,  drugs migh t  d i s rup t  the  shor t -  or long- te rm 
storage of  i n f o r m a t i o n .  This  d i s rup t ion  migh t  be c o m m o n  
to shor t -  or long- te rm m e m o r y  in o t h e r  test  s i tua t ions ;  or it 
could  be specific to  h a b i t u a t i o n ,  in t ha t  the  na tu re  of the  
i n f o r m a t i o n  storage migh t  depend  on  the  type  of  learning 
involved.  

Final ly ,  a drug migh t  act ind i rec t ly  by  a l ter ing the  
basel ine response  level, or by  a l ter ing fac tors  such as sleep 
pa t te rns ,  arousal  level, b lood  pressure ,  b o d y  t em pe ra tu r e ,  
to  p roduce  any of the  consequences  l isted above.  

In the  l ight of  this  analysis  wha t  are the  ef fec ts  of  DMT 
on behav ioura l  h a b i t u a t i o n ?  Per iphera l  changes  p r o d u c e d  
by DMT may  have been  respons ib le  for  the  s t range 

f l a t t ened  pos tu re  a d o p t e d  by  the  rats  in jec ted  wi th  4 mg/kg  
DMT w h e n  they  were placed in the  ho leboa rd .  Wha tever  
the reasons  for  this  pos tu ra l  chnage  this  could have been  
one fac to r  c o n t r i b u t i n g  to the  p r o f o u n d  r educ t i on  in the 
level of  exp lo ra t i on  p roduced  by  this  dose, wh ich  highl ights  
the diff icul t ies  of drawing any  conc lus ions  a b o u t  ha- 
b i t u a t i o n  w h e n  the  init ial  response  level is low. F r o m  Fig. 2 
it can be seen t ha t  w h e n  the  level of  head-d ipp ing  is low, 
w h e t h e r  this  is in the  con t ro l  or drug groups,  t hen  no  
signif icant  h a b i t u a t i o n  can occur.  It was no t  possible  to 
assess the  effects  of DMT on start le  h a b i t u a t i o n  because  it 
also p r o f o u n d l y  reduced  the  a m p l i t u d e  of  s tar t le  responses  
[5 ] .  Davis [5] suggested t ha t  this  could be due to the  
strange pos tu re  adop t ed  by  the  DMT rats. An a l te rna t ive  
reason for  the  r educ t i on  in s tar t le  response  could  be t ha t  
DMT raises sensory  th resho lds ;  bu t  the  fai lure to  find a 
reduced  d i s t rac t ion  to the tone  s t imul i  suggests tha t  this  is 
unl ikely.  Per iphera l  changes  f rom the  drug did no t  al ter  
e i ther  the  basel ine lick rate nor  the  to ta l  wate r  c o n s u m e d  
by the  rats tes ted  in the  d i s t rac t ion  task. 

The ma in  ef fec t  of  DMT was its i m p a i r m e n t  of 24 hr  
r e t e n t i o n  of b o t h  h a b i t u a t i o n  of exp lo r a t i on  and of  
h a b i t u a t i o n  of d i s t rac t ion .  DMT also impai red  24 hr  
r e t e n t i o n  of h a b i t u a t i o n  of s tar t le  [ 5 ] ,  if an 8 sec 
in te r s t imulus  interval  was used in h a b i t u a t i o n ,  b u t  no t  if a 
30 sec in t e r s t imu lus  interval  was used. It was suggested tha t  
DMT re ta rded  the  t ransfe r  of  i n f o r m a t i o n  f rom a shor t -  
t e rm to a long- te rm store,  bu t  tha t  this  i m p a i r m e n t  would  
not  be f o u n d  if the t ransfe r  could occur  wi th in  a trial. An 
in te r s t imulus  interval  of 30 sec was suff ic ient  for  this  to 
occur  for  s tar t le  responses,  bu t  h a b i t u a t i o n  of d i s t rac t ion  
was impai red  wi th  intervals  grea ter  than  60 sec. The  
complex i ty  of  the  task might  be crit ical to  w h e t h e r  or no t  
there  is an i m p a i r m e n t  of  r e t e n t i o n  since this  was found  in 
E x p e r i m e n t  1 for  rats  h a b i t u a t e d  wi th  objec ts  present ,  bu t  
no t  for  those  hab i t ua t i ng  in the  absence of  objects .  

DMT impairs  long- te rm storage of  the three  types  of 
behavioura l  h a b i t u a t i o n  so far invest igated.  But  it would  be 
necessary to  examine  its effects  in a var ie ty  of learning 
s i tua t ions  in o rder  to d e t e r m i n e  w h e t h e r  this  i m p a i r m e n t  is 
specific to  hab i t ua t i on .  
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