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FULLER,  R W AND H D SNODDY Effects o f  prohntane on 3,4-dthydroxyphenylacetw acM concentratton m rat bram 
after sptperone treatment PHARMAC BIOCHEM BEHAV 10(4)561-563, 1979--Prohntane (l-[c~-propylphenethyl]- 
pyrrohdme) but not l-(t~-methylphenethyl)-pyrrohdlne markedly enhanced the increase in 3,4-dihydroxyphenylacetlc acid 
concentration m the brmns of rats treated with sp~perone, a neurolepUc drug. Th~s actmn and other properties of prohntane 
described m the hterature place it m a group of stimulant drugs that includes methylphemdate, cocaine and amfonehc actd 
w~th properties that differ from those of amphetamine 

Prohntane CNS stimulants Brmn DOPAC Splperone 

ROSS [5] reported recently that prolintane (1-[a- 
propylphenethyl]-pyrrohdme) resembled methylphemdate 
and cocaine m that its inhibition of  ~H-dopamme accumula- 
tion by synaptosomes from rat brmn was not enhanced by 
prior treatment of  the rats with reserpine. In contrast ,  the 
concentrations of  d- and l-amphetamine, ephednne and 
phenmetrazine required to inhibit 3H-dopamine accumula- 
tion into synaptosomes m vttro were reduced by a factor of 
5-10 when reserpine was given to the rats 18 hr prior to the 
time they were killed for preparatmn of brmn synaptosomes.  

The methylphemdate-hke drugs (including cocaine and 
amfonelic acid) are known to enhance brain dopamine turn- 
over m rats treated with neuroleptic drugs, whereas the 
amphetamine class (d- and l-amphetamine and metham- 
phetamme) do not have this effect [7] Since prolintane has 
structural s imdanty to amphetamine (Fig. 1), its similarity to 
methylphenidate rather than amphetamine in regard to 
dopamme uptake mhibitaon not being enhanced by reserpml- 
zation stimulated our interest in seeing if prohntane would 
also resemble methylphenidate in enhancing the turnover of 
dopamlne after neuroleptic treatment.  

We determined the effect of prohntane on the increase of 
3,4-dihydroxyphenylacetic acid (DOPAC) m rat brain after 
treatment with spiperone, a potent neuroleptic drug This 
report  shows that prolintane markedly enhanced the eleva- 
tion of DOPAC, placing prolintane m the category of  drugs 
that includes methylphenidate,  cocaine, amfonehc acid, 
mazindol, and certain other indirectly-acting dopammerglc 
agonists 

METHOD 

Male Wtstar rats weighing 130-150 g from Harlan Indus- 
tries, Cumberland, Indiana were gwen food and water  ad lib. 
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1 Chemical structure of prohntane w~th the amphetamine nu- 
cleus outlined 

Splperone was a gift from Janssen Pharmaceutlca, Beerse, 
Belgium Prohntane hydrochlonde was a glft from 
Boehnnger Ingelheim Ltd. ,  Ridgefield, CT, U.S A. 1- 
(a-Methylphenethyl)-pyrrohdme was synthesized m the 
Lilly Research Laboratories Drugs were reJected IP, and 
rats were killed by decapitation Whole brains were quickly 
removed,  frozen on dry ice, and stored at -15°C prior to 
analysis. DOPAC concentration was determined spectroflu- 
orometrically by use of  the methods of  Murphy, Robinson 
and Sharman [4] and Spano and Neff [8] 

RESULTS 

The effects of prohntane on brain DOPAC concentration 
in control rats and in rats pretreated with spiperone are 
shown m Table 1. Prohntane did not change DOPAC con- 
centratlon when given alone. Splperone caused about a 
four-fold increase m DOPAC as is characteristic o fdopamme 
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T A B L E  1 

ENHANCEMENT OF BRAIN DOPAC ELEVATION BY PROLINTANE BUT NOT 
I-(-~--METHYLPHENETHYL)-PYRROLIDINE IN SPIPERONE-PRETREATED 

RATS 

Treatment 
Brain DOPAC, ng/g 

Control Splperone-pretreated 

Sahne 71 ___ 1 290 _+ 13 
Prohntane 69 --_ 4 655 -+ 39* 
l-(-c~-Methylphenethyl)pyrrohdlne 60 _+ 9 275 _+ 16 

*Significantly different from corresponding sahne-treated group, p <  05 
The test drugs were injected 1 p at 15 mg/kg 1 hr after spiperone (0 5 mg/kg, 

p ) and 1 hr before the rats were kdled Mean values -+ standard errors for 5 
rats per gorup are shown 

N 

N 

d 
a _  

~ e  
o f  

m 

600 

500 

400 

300 

200 

100 

~ i  °lintane 

-td" prolintane injec e 
I 

Hours after spiperone 
FIG 2 Duration of the effect of prohntane on brmn DOPAC after 
spiperone pretreatment Spiperone (0 5 mg/kg, IP) was injected at 
zero time Prollntane (15 mg/kg, IP) was injected at 1 hr as indicated 
by the arrow Mean values _+ standard errors for 5 rats per group are 

shown 

an tagon i s t s  The  c o n c e n t r a t i o n  of  D O P A C  in ra ts  tha t  re- 
ce ived  p r o h n t a n e  m addi t ion  to sp lpe rone  was  more  than  
twice  tha t  in ra ts  t r ea ted  wi th  sp ipe rone  a lone  This  
e n h a n c e m e n t  of  D O P A C  e leva t ion  by  sp lpe rone  did not  
occu r  wi th  1- ( t~-methylphenethyl ) -pyrrohdine ,  wh ich  IS sim- 
ply a m p h e t a m i n e  wi th  the  n i t rogen  inco rpo ra t ed  in to  a pyr-  
ro l idme n n g ,  1 e is the  ana log  of  p r o h n t a n e  hav ing  an 
a - m e t h y l  r a the r  than  an a -p ropy l  subs t i t uen t  on  the  aikyl  
side cha in  

The  dura t ion  of  the e leva t ion  of  D O P A C  by p r o h n t a n e  in 
sp lpe rone - t r ea t ed  ra ts  is s h o w n  in Fig 2 T he  c o n c e n t r a t i o n  
of  D O P A C  af ter  sp lpe rone  a lone  was inc reased  wi th in  1 h r  
and  r ema ined  e leva ted  t h r o u g h o u t  the  f ive -hour  per iod  of  
s tudy  W h e n  p r o h n t a n e  was  re jected at  1 hr ,  the  concen t r a -  

t ion of  D O P A C  was  marked ly  inc reased  d u n n g  the  nex t  hour  
and  r e m a i n e d  e leva ted  at  2 hr  a f te r  p r o h n t a n e  in jec t ion  in 
c o m p a r i s o n  to ra ts  t r ea ted  wi th  sp lpe rone  a lone  H o w e v e r ,  
by  4 h r  a f te r  p r o h n t a n e  re ject ion,  D O P A C  c o n c e n t r a t i o n  was 
not  d i f ferent  f rom tha t  in ra ts  t r ea ted  wi th  sp lpe rone  a lone  

DISCUSSION 

These  effects  of  p r o h n t a n e  are s imilar  to those  o b s e r v e d  
earl ier  wi th  a m f o n e h c  acid [2] and  m e t h y l p h e n l d a t e  [3] C N S  
s t imulan t  drugs  in this  g roup  have  o the r  p roper t i e s  in com- 
mon  tha t  d is t inguish  t h e m  f rom a m p h e t a m i n e  Tab le  2 sum- 
m a n z e s  some  charac te r i s t i c s  of  the  two  c lasses  of  C N S  
s t imulan ts  The  a m p h e t a m i n e  group ( including b o t h  
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TABLE 2 

COMPARISON OF BEHAVIORAL AND BIOCHEMICAL CHARACTERISITICS OF 
VARIOUS STIMULANT DRUGS 

Drug 

Stereotyped Dopamme uptake Enhances dopamme 
Hyperactivity mhlbmon turnover increase 

blocked by enhanced by after neuroleptlc 
reserpine treatment 

d-Amphetamine 
l-Amphetamine 
Methamphetamlne 
Phenmetrazme 
Cocaine 
Amfonehc acid 
Methylphemdate 
Prohntane 

- a - M T  [7] Yes [1,81 No [2,5] 
- a - M T  [7] Yes [1] No [2] 
- a - M T  [7] 9 No [2] 
- a - M T  [7] Yes [1] 
Reserpine [9] No [1,8] Yes [2] 
Reserpine [7] ~ Yes [2,5] 
Reserpine 17] No [1] Yes [2,61 

9 No [1] Yes* 

*This paper 

stereolsomers of  amphetamine itself, methamphetamme, and 
phenmetrazine) produce stereotyped hyperactivity that is 
blocked by a-methyltyrosIne and not by reserpine [1]. These 
drugs inhibit dopamine accumulation by brain synaptosomes 
m vitro, and this inhibitory effect is enhanced when reserpine 
Is injected into the rats prior to removal of the brain for the 
preparation of  synaptosomes [5,6] These drugs do not 
enhance the increase in dopamlne turnover resulting from 
treatment with dopamine receptor antagomsts [2,7]. The am- 
fonehc aod/methylphenidate/cocaine group of  drugs, to 
which prolintane apparently belongs, differ in that (a) their 
stereotyped hyperactivity is blocked by reserpine and not 

a-methyltyroslne [ 1], (b) their inhibition of  dopamlne uptake 
by synaptosomes m vitro is not affected by prior reserpim- 
zation of  the rats [5,6], and (c) they markedly enhance the 
increased dopamine turnover produced by dopamlne recep- 
tor antagonists [2, 3, 7]. Some gaps m information with these 
drugs are indicated in the table, and other CNS stimulant 
drugs have to be studied further to determine ff this categori- 
zation into two groups is valid for these and other drugs The 
precise differences in mechanism of action between the two 
groups of  drugs that lead to the dtffenng characteristics in 
these experimental situations also remain to be elucidated 
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