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A3 
DISCRIM.'NAT:VF STTMUI.UR PROPERTIES OF CAFFEINE: STUI~FY USING PURE AND 
NATURAL PRODUCTS. J . M .  Carney and H. Dix Chrlstensen. Department of  
Pharmacology. Universi ty of  Ok]ahc~la l iealth Sc'.ences Center. Oklahoma 
City. OK 73~90. 

Male (Sprague-Dawley) rats were trained to discriminate the ef fects 
o f  o r a l l y  administered caffeine (32 mg/kg) from water under a variable 
interval  iO sec schedule of food reinforcement. Responding on lever  I 
resul ted in food reinforcement only under the caf fe ine pretreatment 
condit ion. Levor 2 responses resu l ted in re inforcement only on days 
when water pretreatments were given. Test sessions occurred no more 
frequently tha~ every th i rd day. All generallzatlon data were obtained 
under a 5 min e x t i n c t i o n  c o n d i t i o n .  A d o s e - r e l a t e d  c a f f e i n e  
generalization Occurred at doses between ~.2 and 32 n!g/kg. Comp'ete 
g e n e r a l i z a t i o n  was o b s e r v e d  at  '0  and ]P_ mg/kg c a f f e i n e .  
Caffeine-trained rats generalized to theophy l l ine at 10 and 56 mg/kg. 
When tested by the oral route with eaffelne containing beverages, rats 
showed a dose-related generalization to the 32 mg/kg caffeine cue. Rats 
c o r r e e t ' y  ident i f ied ca f fe ine  when i t  was ora l ly  administered in ei ther 
coffee or coca cola. 3"he results of  these studies c l e a r l y  demonstrate 
that  oaf re=he is a discriminable compourd. Tn addit ion, they point out 
the usefulness of  drug d i s c r im ina t i on  techniques in s tudy ing  the 
behavioral ef fect  of  natural products. 

A4 
A STRUCTURE-ACTIVITY ANALYSIS OF THE STIMULUS PROPERTIES OF TRH. J. M. 
Carney and Rolf  Geiger. Department o f  Pharmacology, Un ivers i ty  of  
Oklahoma Health Sciences Center. Oklahoma City, OK 71190. USA and Rol f  
Gelger, Hoechst Aktlengese!lachaft AO, Frankfurt, Germany. 

Six male (Sprague-Dawley) rats were trained to discriminate between 
tee e f f e c t s  o f  20 mg/kg ~y ro t ryp ln  ReleaslnR Hormone (TRH) and saline 
under a va r i ab le  i n t e r v a l  ~0 min schedule of  food r e i n f o r c e m e n t .  
General izat ion to TRH was tested under a 5 min ext inct ion condit ion. A 
dose-related increase in TRH co r rec t  responses occurred at TRH doses 
between 3.2 and 10 mg/kg. MK 771, a thlenyl analog of TRH, generalized 
to TRH and was approximately 3 times more potent .  Two metabo l i tes  of  
TRH, c y c l o - h l s t l d y l - p r o l l n e  and h l s t l d y l - p r o l l n e ,  a lso appeared to 
generalize. Amphetamine did not generalize to TRII at doses between 0.1 
and ~.2 mg/kg. Aeety l -h ls t idy l -p ro l ine  did not generalize to TRR. [n 
add t t lon ,  the reverse sequence dipept ldes p r c l l n y l - h t s t i d i n e  and 
acety l -pro l lny l -h ls t id lne  did not generalize to TRH. 

A5 

CONDITIONED AVERSION TO FOOD PRODUCED IN PENTOBARBITAL-DRUGGED PJ~TS 
d. R. OeWitt, d. Ricc iard i ,  d. H. G i l l ,  and H. C. Nielson 
Department of Psychology, University of Utah, Salt Lake City,  UT 84112 

The a b i l i t i e s  o f  nondrugged (n=8) and pentobarbltal-drugged (n=8; 
25 mg/kg, i .p . )  Long-Evans rats to acquire a taste aversion was inves t i -  
gated. Al l  rats were habituated for 2 weeks to a 23.5-hour, food-depri- 
vation schedule, in which they received 30-minutes of access each day to 
a gruel of equal parts of water and powdered c l ~ .  Drugged rats were 
fed as soon as they had regained their  r ight ing ref lex following drug 
administration; nondrugged rats were fed ]0 minutes a f te r  an in ject ion 
of physiological sailne. On the f i r s t  day of aversion conditioning and 
every third day thereafter,  rats were given grape-flavored gruel and 
then poisoned with l i thium chloride (20 cc/kg, .15 M, i . p . ) .  Al l  rats 
received unflavored gruel on the two, lntervenlng test days. Through 
f ive cycles of the aversion procedures, seven of eight non-drugged rats 
showed an aversion to grape- f lavored  gruel by reducing their  intake of 
the flavored chow. In contrast drugged rats reduced intake of a l l  food, 
both flavored and unflavored, to such an extent that seven of eight 
s t a r v e d  to  d e a t h .  The reason  to  suppose  t h a t  t h e s e  d e f i c i t s  r e p r e s e n t  
a c o n d l t l o n e d  a v e r s i o n  and no t  a n o n s p e c i f i c  i l l n e s s  was t h a t  t he  
d r u g g e d  r a t s  r e a c t e d  t o  a l l  food w i t h  d i s p l a y s  o f  i n t e r i m  a c t i v i t i e s  and 
r e d i r e c t e d  f e e d i n g  t h a t  a r e  c h a r a c t e r i s t i c  o f  r a t s  i n  a v e r s i v e  s i t u a -  
t i o n s  and t h a t  t h e  n o n d r u g g e d  r a t s  showed when p r e s e n t e d  w i t h  g r a p e -  
f l a v o r e d  g r u e l .  We b e l i e v e  t h a t  t h e s e  o b s e r v a t i o n s  a r e  c o n s i s t e n t  w i t h  
o u r  p r e v i o u s  c o n c l u s i o n s  t h a t  d r u g g e d  r a t s  l e a r n  r e s p o n s e  sequences  and 
no t  d i s c r i m i n a t i o n s  based on p e r i p h e r a l  c u e s .  Thus t he  d r u g g e d  r a t s  
we re  u n a b l e  to  s e l e c t  t h e i r  food on t h e  b a s i s  o f  f l a v o r  d i f f e r e n c e s  and 
i n s t e a d  a s s o c i a t e d  t h e  response  o f  e a t i n g ,  i t s e l f ,  w i t h  t he  p o i s o n ,  u n -  
cond i  t ioned s t i m u l u s .  

A6 
A PROCED(;RE FOR RAPIDLY EVALUATING HIE DISCRIMINATIVE STIMULUS PROPER- 
TIES OF DRUC, S.  Seymore  I l e r l i n g ,  R. Young Hampton,  A l b e r t  d .  B e r t a l m i o ,  
Gall Winger, and James II. Woods, Departments of Pharmacology and Psy- 
chology, University of Michigan, Ann Arbor MI 48109. 

Rhesus monkeys were trained to emit 100 consecutive responses 
(fixed ratio 10O: FR 100) on one of two levers after a subcutaneous 
injection of drug and the same number of consecutive responses on the 
o t h e r  l e v e r  a f t e r  a sham i n j e c t i o n .  The c o m p l e t i o n  o f  each  FR 100 
was f o l l o w e d  by t he  d e l i v e r y  o f  3 g o f  f ood .  D a i l y  s e s s i o n s  c o n s i s t e d  
o f  2 - 6  d i s c r e t e  FR 100 t r i a l s ,  each  s e p a r a t e d  by  10 min .  The a p p r o -  
p r i a t e  l e v e r  f o r  a g i v e n  t r i a l ,  e x c e p t  f o r  t he  l a s t  t r i a l  o f  the  
s e s s i o n ,  was d e t e r m i n e d  by  t he  i n j e c t i o n  ( i . e . ,  d r u g  o r  sham) t h a t  t he  
a n i m a l  r e c e i v e d  I0 min p r i o r  to  t he  s t a r t  o f  the  t r i a l ,  r a t t i n g  t r a i n -  
i ng  s e s s i o n s ,  some number  o f  s h a m - l e v e r  a p p r o p r i a t e  t r i a l s  ( 0 -4 )  
a l w a y s  p r e c e d e d  t ~  c o n s e c u t i v e  d r u g - l e v e r  a p p r o p r i a t e  t r i a l s .  An 
i n j e c t i o n  o f  d r u g  p r e c e d e d  t he  f i r s t  d r u g  t r i a l  and a sham i n j e c t i o n  
p r e c e d e d  t h e  s e c o n d  " d r u g "  t r i a l .  D u r i n g  t r a i n i n g ,  t he  t r i a l  in  which 
t he  a n i m a l  r e c e i v e d  the  d r u g  i n j e c t i o n  v a r i e d  u n s y s t e m a t i c a l l y .  Dur-  
i n g  t e s t s  o f  s t i m u l u s  g e n e r a l i z a t i o n  to o t h e r  d r u g s ,  , an imals  r e c e i v e d  
an i n c r e a s i n g l y  l a r g e r  c u m u l a t i v e  dose  o f  the  t e s t  d r u g  I0 min p r i o r  
t o  the  s t a r t  o f  e ach  s u c c e s s i v e  t r i a l .  D u r i n g  t h e s e  t r i a l s ,  100 con-  
s e c u t i v e  r e s p o n s e s  on e i t h e r  t h e  d r u g - a p p r o p r i a t e  o r  s h a m - a p p r o p r i a t e  
l e v e r  r e s u l t e d  in  food  d e l i v e r y .  A t e s t  s e s s i o n  u s u a l l y  c o n t i n u e d  
t m t i l  more t h a n  90% o f  t he  r e s p o n s e s  d u r i n g  a t r i a l  were d i s t r i b u t e d  
on the  d r u g - a p p r o p r i a t e  l e v e r  o r  u n t i l  t h e  r a t e  o f  l e v e r  p r e s s i n g  was 
m a r k e d l y  s u p p r e s s e d .  In t h i s  way, a c o m p l e t e  d o s e - e f f e c t  c u r v e  f o r  a 
t e s t  compound was u s u a l l y  d e t e r m i n e d  w i t h i n  a s i n g l e  d a i l y  s e s s i o n .  
We have  u s e d  t h i s  p r o c e d u r e  t o  e v a l u a t e  t he  s t i m u l u s  p r o p e r t i e s  o f  
d r u g s  i n  l e s s  t han  o n e - t h i r d  t he  t i m e  i t  t a k e s  to  g e n e r a t e  c o m p a r a b l e  
d a t a  u s i n g  p r o c e d u r e s  t h a t  e v a l u a t e  o n l y  a s i n g l e  dose  o f  a d r u g  p e r  
t e s t  s e s s i o n .  S u p p o r t e d  by USPIIS ( ; r a n t s  DA D01R4, DA 002S4,  and 
DA 02230 .  

A7 
EFFECTS OF DOSAGE ON DISCRIMINATInN OF MORPIIINE FROM SALINE 
Edward C. Krimmer and Herbert Barry, I l l ,  Department of Pharmacology, 
Universi ty of  Pittsburgh School of  Pharmacy, Pittsburgh, PA 15261 

Rats were trained to make d i f f e ren t i a l  responses in a two-]ever 
chamber by food reinforcement for  pressing one lever at 30 minutes 
a f te r  morphine (s .c . )  and for Dressing the a l ternat ive lever a f te r  
saline. Three groups received d i f fe rent  doses of morphine (8, 4 or 
2 mg/kg). Af ter  24 t ra in ing sessions, each qroup was tested with novel 
doses of morphine and at novel times af ter  administration of i t s  t ra in -  
ing dose. Following the f i r s t  series of tests a l l  groups were given 16 
addit ional t ra in ing sessions, with half  the pr io r  t ra in ing doses of 
morphine, f0l]owed by another series of tests with morphine doses. 
In the f i r s t  series of tests the ED50 was 3.3, 2.5 and 1.1 mg/kg 
respectively a f te r  t raining with 8, 4 and 2 mg/kg. In the second 
series of tests the ED50 was 1.5, 0.8 and 0.6 mg/kg respectively 
a f te r  t ra in ing with 4, 2 and l mg/kg. These ED50 values indicate that 
sens i t i v i t y  to the d iscr iminat ive drug stimulus is enhanced by a 10w 
training dose and als0 in the second series of tests a f te r  the 
training dose has been decreased. The discr iminat ive drug stimulus 
trained at 30 minutes was closely s imi lar  in tests at 20 and 60 
minutes but was weaker at 5 and lO minutes. The response rates, 
measured in 60-second i n i t i a l  intervals without reinforcement, were 
lower during training sessions a f te r  drug than saline in the group 
with the highest dose (8 rng/kg in the f i r s t  phase, 4 mg/kg in the 
second phase), were decreased in a l l  groups by doses higher than the 
training dose, and were generally lower in tests at shorter or 
longer intervals a f te r  drug in ject ion than in the i n i t i a l  portion of 
t ra in ing sessions at the 30-mlnute in terva l .  The resu|ts suggest 
that morphine doses of 8 mg/kg and higher are behaviorally toxic and 
disrupt the d iscr iminat ive behavior while 2 mg/kg is d i f f i c u l t  for 
naive animals to discriminate from the nondrug condition. (Supported 
by USPHS Research Grant DA 02298 from NIDA.) 


