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GRUPP, L. A Ttme dependent acnon of  pirnozlde on deprwatton-mcluced water mtake evtdence for a dtrect effect 
PHARMAC. BIOCHEM. BEHAV. 4(6) 725-728, 1976 - Time-response curves were estabhshed for the effect of 3 doses 
of p~mozlde, a potent and specific dopamme receptor blocker, on depr~vatmn-mduced drinking m rats. Injections occurred 
once every 3 days at intervals of 2, 4, 8, and 16 hr prior to the dady 15 mm drinking period. Pimozlde produced a 
significant attenuation m the amount of water normally consumed (on nondrug days) whose degree vaned with the 
proximity of the injection to the drinking period Only the 2 higher doses (0.5 and 1 0 mg/kg) produced a slgmflcant dose 
dependent effect which was strongest at the 2 hr interval and which gradually weakened by the 8th post injection hr The 
relevance of these findings for a dtrect versus an mdtrect action of the drug on water retake is discussed. 

Plmozlde Deprivation-reduced drinking Dopamme receptor blocker 

PIMOZIDE, a long acting neuroleptic of the dlphenyl- stance. It ~s known that the pimozide content in the 
butylpiperdme series [4],  has been shown to have an reaches its maximum shortly after injection (1 h~ 
influence upon a number of learned (e.g., avoidance begins to decline thereafter, whereas the level of pin 
responding [2,4],  amphetamine self admmmtratmn [ 16 ], metabolites remain constant in the brain for approxu 
self stimulatmn [8,11])  and unlearned behavlours (e.g., 7 hr following the injection [4].  If pimozlde's depJ 
hypothermia [6],  hyperklnesla [13],  amphetamine and effect on water consumptmn were due to a direct act 
apomorphine induced stereotypy [4, 5, 12]). Since this the drug, one might expect a given dose to prodt 
agent as thought to have a specific blocking action on maximal effect on drinking at a hme when i 
central dopaminergic receptors [1 ], the above results have maximally concentrated in the brain, i.e., by at lea 
been taken to demonstrate that neurochemically, all these first postinjection hr, and to dechne m effect ther~ 
behaviours may be in part mediated via central dopamln- However, ff the decrease in water intake were due 
erglc mechanisms, indirect effect of the drug, (e.g., an actwe metabolita 

Recently, a number of inveshgators have demonstrated might expect a gwen dose to produce a maxlm~ 
that pimozlde is also capable of  producing modifications m relatively constant effect for a 7 hr period subsequ 
the regulation of  water intake. Both Zis and Fiblger [17] the mjectmn and then to decline in effect. The foil 
and Nielsen and Lyon [10] reported that doses ranging experiment attempts to answer th~s question by tract 
from 0 .45 -1 .0  mg/kg were capable of  producing a slg- drug's effect on water consumption up to sixteen 
niflcant reduction in the water intake of  deprived rats, and post-mjechon. 
that thts reduction could not be accounted for simply in 
terms of a drug induced motor  deficit. Since a number of 
different neurotransmitters can affect fluid consumption METHOD 
[3, 9, 14] (pimozide itself is capable of decreasing striatal 

Animals acetylchohne levels [7]),  it xs of interest to determine 
whether pimozide produces its effects on water intake The ammals were 20 drug naive male hoode, 
directly (presumably via dopaminergic blockade) or m- weighing 3 7 0 - 5 0 0  g at the beginning of the experJ 
directly through an active metabolite of the parent sub- All animals were individually housed and given ad lib 

ORAP R (plmoz|de) - A generous supply of plmozlde was prov|ded as a gift from Dr W J. Forglel of McNeil Laboratories, Do1 
Ontarm. 
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to food and water A 12 hour light-dark cycle was m effect mterval (F(9,472) = 4.83, p<0 0005). Thus pl 
throughout, brought about a significant decrease in water consu 

whose magmtude varied with dose and with the 
Procedure between administration and access to water. 

To begin the experiment water bottles were removed Figure 1 illustrates the time-response relations 
water consumption on test days for all 4 groups Th~ from the home cages and access to water was restricted to a 

15 min drinking period given at 24 hr intervals. During this points were derived by expressing for each animal tt 
amount drunk over the 5 test days at a given inter period the animals were removed from their home cages 

and placed in a drinking cage which differed from the home percentage of  the mean amount drunk over the 
cage only in that a 100 ml Richter tube was attached to the mediately preceding nondrug days and then calcula 
front. No food was available m the drinking cage As a average for all animals m a given drug group A s 
matter of routine all animals were weighed dally lm- I-tailed t tests (with the criterion for significance se 
mediately prior to the drinking period. 0.05 level) performed on the data revealed the fo 

When the animals were completely adapted to this findings for the effect of  dose and interval 

procedure and the amount of water consumed had stab1- Dose 

hzed (this occurred by the sixth day of the restricted water Across all intervals tested the P, group did no  
regime), the animals were randomly divided into 4 groups significantly from the Veh group. The 0 25 mg/kg 
of 5 animals each and each group was assigned to 1 of  the 

pimozide used in the P, group therefore, had no e{ 
following 4 drug treatments Group P~ (0.25 mg/kg water consumption and for th~s reason will 
pimozlde), Group P~ (0.5 mg/kg pimozide), Group P~ (I 0 considered in any further detail in this section ' 
mg/kg pimozide) and Group Veh (acetic acid-5% glucose 
solution). Statistical analysis revealed no significant dif- group drank significantly less water than both the \ 
ferences between any of the 4 groups m the amount of P~ groups at the 2 hr interval but not at the 4, 8, an 

intervals. Finally the Ps group drank significantly les 
water consumed on the final 2 days of  the restricted water than both the Veh and P, groups at the 2, 4, ar 
regime (2-tailed t test p<0.05).  The drug and vehicle were intervals and significantly less than the P2 group 
administered by IP lnjectmn and concentrations were and 4 hr mtervals only There were no slgnific~ 
adjusted so as to give 1 ml of fluid per 100 g of body ferences between any of the 4 groups at the 16 hr 
weight Pimozlde was suspended in a 5% acetic acid-glucose Thus the tendency was for the larger doses of p~mc 
solution, produce the stronger effects on water consumptlor 

Schedule o f  Inlectlons. The 4 treatment groups were all the intervals tested 
tested with their respectwe doses of pimozlde or vehicle 
only once every 3 days (test day) so that a cycle of 1 test Interval 
day followed by 2 normal (i.e., nondrug) days followed by Within the Veh group no significant differences 1 
a test day etc was in effect. Using this basic schedule of consumption emerged at any of the mtervals mdl~ 
drug admlnistrat~on, the differential effect on water con- neutral effect of the vehicle on water consumption. 
sumptlon of 4 different time intervals between injection the P: group water consumptton at the 2 hr intex 
and the drinking period was examined The intervals chosen 
and their order to testing was 2 hr, 16 hr, 8 hr, 4 hr, 2 hr, s~gnificantly less than at the 4, 8, and 16 hr interval 
and a block consisting of 5 test days and 10 nondrug days consumption at the 4 hr interval was s~gnfflcantly h 
was devoted to each time interval. In order to facilitate the at 8 but not at the 16 hr interval The effect of mt 
scheduling of rejections all 4 treatment groups were tested the P3 group exactly paralleled that of the P2 gro~ 

the exception that consumption at the 4 hr inter simultaneously at the same t~me interval before moving on 
to the next The 2 hr interval was repeated at the end of the s~gnfflcantly less than at the 16 hr interval Finally, 
experiment so that comparison w~th the results of the the groups no significant differences m consumpttc 
initial 2 hr interval block of tests would allow the seen between the 8 and 16 hr intervals. Thus for 1 
assessment of possible tolerance effects. Thus all animals and P3 groups, the effect on water consumption de 
were subjected to 5 test days at each of the 5 time intervals steaddy with time and eventually disappeared by 
to y~eld a total of 25 test days per animal, and each postinjection hr 
treatment group as a unit accumulated a total of 25 test DISCUSSION 

days at each time interval. The results of this experiment confirm earher 

RESULTS [10, 15, 17] that pimozide, a specific doparr 
receptor blocker, is an agent capable of producing 

An imtial analysis of variance revealed no significant m deprivation-induced water retake. In addition our 
differences in water consumption between the ftrst and last show that this effect is a graded one with a max~mun 
sets of 2 hr interval tests This indicated that at least on this occurring at least 2 hr postmjection and then decre~ 
measure, no tolerance to plmozlde's effect developed over strength up to the 8th postinjection hr after wl~ 
time and thus allowed a further analysis of variance to be effect on water intake ~s observed. Only the 2 highe 
done w~th the values of these two 2 hr interval tests of plmozlde used (0.5 and 1.0 mg/kg) had any slgl 
combined This analysis was carried out on the scores effect on water intake at the intervals tested, w~ 
obtained by subtracting the amount drunk on a test day lowest dose (0 25 mg/kg) did not differ significantl 
from the amount drunk on the preceding water day and the Vehicle control group. This result IS in agreeme 
revealed a significant effect of drug dose (F(3,12) = 31.6, that of other investigators [10] who showed that d 
p<0.0005) a significant interval effect (F(3,472) = 21.0, pimozide at 0.5 mg/kg or greater were capable of dec 
p<0.0005) and a significant interaction between dose and water consumption. 



TIME R E L A T E D  E F F E C T  OF PIMOZIDE ON W A T E R  INTAKE 
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FIG. 1. Amount of water consumed for each treatment group across the 4 time mtervals tested. The data are expressed as a 
percentage of the amount drunk on the ~mmediately preceding nondrug day, each point being the mean for the 5 animals 
m each treatment group The abscissca plots the time interval on a logarthmlc scale and the vertical bars give the within 
subject confidence intervals Group PI is indicated by • =, Group P2 by • A, Group P~ by .-  ©; Group Veh by 
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Janssen et  al. [4] in their  very detailed s tudy of  the not  be expec ted  to affect  the general shape of  th( 
kinetics of  p lmozide  showed that  the tn t i a ted  material  obta ined (i.e., the t ime course of  the effect)  but  ra  
con ten t  of  the brain (i.e., p imozide  plus metabol i tes)  point  in t ime at which the drug ef fec t  begins. The 
reaches a max imum level at the first hr pos tmjec t ion  and data do not  necessarily demons t ra te  that  p imozi  
persists, practically unchanged,  at this level for a fur ther  7 duced the decrease in intake only  by affecting 
hr af ter  which ~t declines On the o ther  hand, p imozide  dopammerg lc  thirst mechanisms,  for it is possible 1 
con ten t  m the brain was found to be highest 1 hr af ter  decrease is also due, in part,  to a defici t  in m o t o r  
reject ion and to decrease thereaf te r  until  by the 8th hr which would reduce the ammal ' s  ab111ty to perfc 
pos tmjec t ion  it a t ta ined only  about  one thtrd of  its 1 hr consummato ry  response [4 ,11] .  On the o ther  har 
level These findings, when applied to the present  data, interest ing to note  that  the 0 25 mg/kg dose of  pJ 
suggest that  the ef fec t  over  t ime of  p lmozide  on water  which has been shown to be effect ive in anta~ 
retake is paralleled more closely by the func t lon  describing s tereotyped behav]our (1 e., reducing m o t o r  activity 
p lmozlde  con ten t  m the brain than by that  describing to produce a significant decrease in water  intake 
pimozlde  me taboh te  con ten t  m the brain. Thus over  a 16 hr present study.  Thus to the ex ten t  that  the effect  o 
post inject lon period, the abihty  o f  a part icular  dose o f  retake is not  ent i rely a t t r ibutable  to a mo to r  defic 
plmozlde to produce a decrease in water  intake dissipated findings lend fur ther  suppor t  to the no t ion  that  d( 
rather than remained constant .  Taken together  these data ergic act ivi ty  is involved m the cont ro l  o f  water  mta~ 
suggest that  p]moz~de produces ~ts ef fec t  on water  con- 
sumpt lon  direct ly  and most  probably  through dopamine  
receptor  blockade,  rather  than by the act ion of  an active ACKNOWLEDGEMENTS 
metabohte .  It should be poin ted  out  that  m Janssen's  The author wishes to thank Mr. B. Thomas for his 
exper iments  p lmozide  was admimstered  subcutaneously ,  technical assistance, Dr. Howard Kaplan for assistance m 
while m the present expe r imen t  the mt r apen tonea l  route  analysis and Mr. Lonme Currin for preparation of the graph. 
was used. This difference in route  of  admin is t rahon  would  



728 ( 

REFERENCES 

1. Anden, N.-E, S G. Butcher, H Corrodl, K. Fuxe and U. 9. Llebowltz, S. F. Hypothalamlc alpha-and beta-ad 
Ungerstedt. Receptor activity and turnover of dopamme and systems regulate both thirst and hunger m the rat Pro 
noradrenahne after neuroleptlcs. Eur J Pharmac. 11: Acacl Sci U. S. A. 68: 332-334, 1971. 
303-314, 1970 10. Ntelsen, E. B. and M. Lyon. Drmklng behavlour and br 

2. Davies, J. A. and P. H. Redfern. The interaction of dopamme- amine antagomstlc effect of two neuroleptlc drugs (p 
antagomsts and amantadme hydrochlorlde on the acqulslt~on and splram~de) upon amphetamme - or apomorphine- 
of the conditioned avoidance response m rats. Neuropharmaco- hypodypsla. Psychopharmacologta 33: 299-308, 1973 
logy 13: 941-948, 1974. 11. Phdhps, A G., S. M. Brooke and H C. Flblger Ef 

3 Grossman, S. P. Effects of adrenerg~c and chohnerglc stem- amphetamine ~somers and neuroleptlcs on self-stm 
ulatlon of hypothalamlc mechamsms Am. J. Physzol. 202: from nucleus accumbens and dorsal noradrenergxc 
872-882, 1962. Bratn Res. 85: 13-22, 1975. 

4. Janssen, P. A. J , C. J. E. Nlemegeers, K. H. L. Schellekens, A. 12 Rotrosen, J., M. B. Wallach, B Angrtst and S. Gersh 
Dresse, F. M. Lenaerts, A. Pmchard, W. K A Schaper, J .M. tagomsm of apomorphme - reduced stereotypy and e 
Van Nueten and F. J Verbruggen Pimozlde, a chemically dogs by thlorldazme, haloperldol and plmozide. 
novel, highly potent and orally long-acting neuroleptlc drug. pharrnacologta 26: 185-194, 1972. 
Arznezmtttel-Forsch. 18: 261-287, 1968. 13 Schlechter, J. M. and L. L. Butcher. Blockade by plm 

5 Klmgenstem, R. J., M. B. Wallach and S Gershon. A corn- (+) amphetamine-reduced hyperkmesla m mice J. Pha 
parlson of plmozlde and ttuorldazme as antagomsts of amphet- rmac 24: 408-409, 1972. 
amine-reduced stereotyped behawor m dogs Arch. Int. 14 Setler, P E The role of catecholammes m thirst 
Pharmacodyn 203: 67-71,  1973. Neuropsychology o f  Thlrst New Fmdmgs and Adw 

6. Kruk, Z L. The effect of drugs acting on dopamme receptors Concepts, edited by A N Epstein, H R. Klsslleff 
on the body temperature of the rat Ltfe Sct 11: 845-850,  Stellar. H V. Winston and Sons, 1973, pp 279--292 
1972. 15. Ungerstedt, U. Adypsm and aphagm after 6-hydroxyd< 

7. Ladmsky, H ,  S Consolo, S Bronchi, R Samanm and D. reduced degeneration of the mgro-strmtal dopamme 
Ghezzl Chohnerglc-dopammerglc interaction m the strmtum Acta phystol, scand. Suppl 367: 95-122,  1971 
The effect of 6-hydroxydopamme or plmozlde treatment on 16. Yokel, R. A and R. A Wise Increased lever pressing 
the mcreased strmtal acetylchohne levels Induced by apo- phetamme after plmozlde m rats Imphcatlons for adz 
morphine, ptrlbedd and d-amphetamine Brain Res 84: theory of reward. Scwnce 187: 547-549, 1975 
221-226, 1975 17 Zls, A P. and H. C. Flblger. Neuroleptlc-mduced de 

8 L~ebman, J. M and L. L. Butcher. Effects on self-stimulation food and water regulation similarities to the latera 
behawor of drugs influencing dopammerglc neurotransmlsslon thalamlc syndrome. Psychopharmacologia 43: 63-68,  1 
mechanisms. Naunyn-Schmwdeberg's Arch Pharmac. 277: 
305-318, 1973. 


