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GENTILI, L., A. SALIA, G. LUCHETTI AND M. MASSI. Effect of the 5-HT 2 antagonist ketanserin on salt appetite in the rat. 
PHARMACOL BIOCHEM BEHAV 39(1) 171-176, 1991.--The 5-HT 2 antagonist ketanserin inhibited salt appetite induced by 
subchronic deoxycorticosterone acetate (DOCA) treatment, as well as salt appetite induced by sodium depletion (which is gov- 
erned by the synergy of aldosterone and angiotensin in the brain). The effect of ketanserin was more evident following intraperi- 
toneal than intracerebroventricular injection. On the other hand, ketanserin did not inhibit either salt intake induced by intracranial 
renin injection, or the need-free salt intake of the multidepleted female rat, which is not dependent on the renin-angiotensin- 
aldosterone system. These findings suggest that the antinatriorexic action of ketanserin is selective for the mineralcorticoid mech- 
anisms controlling salt appetite. Ritanserin, too, a potent 5-HT 2 antagonist showing a different receptor selectivity profile from 
that of ketanserin, suppressed DOCA-induced salt appetite, thus supporting the involvement of 5-HT receptors in the antinatri- 
orexic action. DOCA treatment alters serotonin metabolism in the central nervous system and it has been proposed that changes in 
5-HT metabolism may be important in the genesis of DOCA-induced hypertension. The present results indicate that ketanserin 
inhibits DOCA-induced salt appetite and suggest that serotoninergic mechanisms might be involved in the elicitation of mineral- 
ocorticoid-induced salt appetite. 
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DRUGS that modify serotoninergic transmission are known to 
affect the intake of hypertonic sodium chloride solutions in rats. 
5-HT~A receptor antagonists increase hypertonic saline con- 
sumption in rehydrating rats (5,6); this effect occurs at low 
doses and it is probably dependent on the stimulation of soma- 
todendritic autoreceptors. On the other hand, 5-HTlc agonists 
reduce hypertonic saline intake in the same experimental condi- 
tions (25). To our knowledge, there have been no reports on the 
effect on salt intake in the rat of agonists or antagonists en- 
dowed with potent activity at 5-HT2 receptors. 

The present study was aimed at evaluating the effects of the 
central and peripheral administration of the serotoninergic antag- 
onist ketanserin. This is a serotoninergic antagonist endowed 
with high affinity for 5-HT 2 receptors (21,32). It has very low 
affinity for other 5-HT receptors (3,20), with the exception of 
the 5-HTtc (19), which recent studies have shown to share sim- 
ilar structural and pharmacological characteristics with the 
5-HT 2 ones (16, 18, 19). Ketanserin, however, shows pKd val- 
ues for the 5-HTlc receptors about 2 orders of magnitude lower 
than those for 5-HT 2 receptors (19). In addition, ketanserin is 
also endowed with marked affinity for a~-adrenergic and for 
histamine-H1 receptors (4, 20, 22). The drug is employed as an 
antihypertensive agent (2, 8, 10, 26, 30). Our study was under- 
taken for 2 reasons: a) salt intake is known to play an important 
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role in the pathogenesis and in the maintenance of hypertension 
(9), thus it is important to describe the effects of an antihyper- 
tensive agent on salt intake; b) the results obtained with ketan- 
serin may give information on the role of 5-HT receptors in the 
control of salt intake. In relation to the latter point we thought it 
interesting to employ also ritanserin in some experiments. This 
antagonist shows higher affinity than ketanserin for 5-HT 2 and 
5-HT~c receptors (19,22), but lower affinity for et 1 adrenergic 
and histamine-H~ receptors (22). 

METHOD 
Animals 

Adult, male, albino Wistar rats (Charles River, Calco, 
Como, Italy; 350-400 g at the beginning of the experiments) 
were used. Animals were individually housed in a temperature- 
controlled room on a 12:12-h light-dark cycle. Food pellets 
(MILL, Morini, Reggio Emilia, Italy) and water (in graduated 
drinking tubes) were available ad lib except when noted. So- 
dium chloride (NaC1) solution (3%) was offered according to 
modalities reported in the experimental procedure. 

Drugs 

The following drugs were used: 1) ketanserin and 2) ritan- 
serin (which were a gift of Janssen Farmaceutici, Rome, Italy); 

di Farmacologia, UniversiUi di Camerino, Via Scalzino 5, 62032 Cam- 

171 



172 GENTILI ET AL. 

3) deoxycorticosterone acetate (DOCA; Sigma, St. Louis, MO); 
4) furosemide (Lasix; Hoechst, Milan, Italy); and 5) renin, 
which was a generous gift of Prof. Detlev Ganten of the Ger- 
man Institute for High Blood Pressure Research (17). It was 
their preparation, E III, which is purified from hog kidney by 
affinity chromatography. 

Intracranial Surgery 

All the rats employed were anaesthetized (Equithesin, 3 
ml/kg b.wt.; intraperitoneally, IP) and fitted by stereotaxic sur- 
gery with a stainless-steel guide cannula aimed at the antero- 
ventral third ventricle. The guide cannula was attached to the 
skull by stainless-steel screws and dental acrylic cement. Ani- 
mals were allowed one week to recover from surgery before 
testing began. 

Drug Injections 

Ketanserin was dissolved in distilled water for both intrace- 
rebroventricular (ICV) and IP administration. Owing to its very 
low solubility in water, ritanserin was dissolved in a vehicle 
containing, in addition to a few drops of lactic acid, 20% pro- 
pylene glycol in distilled water. After the drug was dissolved, 
the pH of the solution and of the vehicle was adjusted to 4.5 by 
adding 2 N NaOH. For ICV administration, ketanserin was 
given in a volume of 2 txl per rat by means of a 10 txl Hamilton 
microsyringe. For IP administration, both ketanserin and ritan- 
serin were given in a volume of 1 ml/kg b.wt. 

Experimental Procedures 

Experiment 1: Effect of ketanserin on sodium depletion-in- 
duced salt appetite. Salt appetite was elicited by an adaptation 
of the method of Wolf (33), in which depletion is produced by 
combining pharmacological natriuresis with sodium-deficient 
diet. Natriuresis was produced by subcutaneous (SC) injection 
of furosemide (Lasiz; 2 injections of 5 mg/rat, separated by 2 
h). At the time of the first injection, the pellets were replaced 
by a sodium-deficient powdered food (ICN Nutritional Bio- 
chemicals, Cleveland, OH, No. 902903) offered in a glass cup, 
3% NaC1 was removed from the cages, and the cages were 
washed to remove adherent salt. The animals were not deprived 
of water. Twenty-two to 24 h later they were injected either 
ICV (1 min before access to salt) or IP (10 min before access to 
salt) with ketanserin or with the vehicle used for drug solution 
(controls) and then they were offered 3% NaC1 again. Con- 
sumption of 3% NaC1 and water, as well as latency to drink 
each solution, was recorded at 15, 30, 60, 90 and 120 min. 
Each animal received different treatments at intervals of 7 
days. Testing began with the third depletion, since the first 2 
depletions produce a lower intake of salt than the subsequent 
ones (12). 

Experiment 2: Effect of IP ketanserin on 10% sucrose intake 
in sodium-depleted rats. For seven days before the experiment, 
rats were offered a 10% sucrose solution 2 h a day, while they 
had water and food freely available throughout the day, On the 
seventh day, when the intake of sucrose solution was stable 
enough, rats were sodium depleted as in Experiment 1. Twenty- 
two to 24 h later, rats were IP injected with ketanserin 10 
mg/kg or with simple vehicle. Ten min after the IP injection 
they were offered 10% sucrose solution and its intake was mea- 
sured at 15, 30, 60 and 120 min. The rats employed had re- 
ceived two sodium depletions before the beginning of the 
experiment. 

Experiment 3: Effect of ketanserin on renin-induced salt ap- 
petite. Renin, 200 ng/rat, was given by pulse ICV injection in a 
volume of 2 p,1 of isotonic saline. Animals were tested at inter- 

vals of 7 days. Testing began with the third renin injection, 
since repeated renin injections are known to produce a progres- 
sively larger salt intake that reaches a plateau beginning with 
the third administration (1). Immediately before the injection of 
renin, 3% NaC1 was removed from the cage, but water and food 
pellets were freely available. One h after the injection of renin, 
rats were given access to 3% NaC1. The ICV ketanserin treat- 
ment took place 1 min before access to salt while IP ketanserin 
treatment was given 10 min before access to salt. This time 
schedule was adopted to be sure that ketanserin administration 
took place when the dipsogenic effect of renin was declining 
and after its natriorexigenic effect had already begun (23). Salt 
intake was measured over a 2-h period of observation. 

Experiment 4: Effect of ketanserin and ritanserin on DOCA- 
induced salt appetite. Salt appetite was elicited by a daily SC 
injection of DOCA 2 mg/rat in 1 ml of sesame oil. The injec- 
tion was given between 15.00 and 17.00 h. Animals had free 
access to food pellets and tap water. Three percent NaC1 was 
offered 2 h/day, between 11.00 and 13.00 h. Testing began on 
the 9th day of DOCA treatment, when the daily intake of 3% 
NaC1 was reliable and stable. Ketanserin or ritanserin were 
given IP 10 min before access to salt. Ketanserin was also tested 
by ICV injection, 1 min before salt was offered. Animals were 
tested at intervals of 3-4 days. 

Experiment 5: Effect of 1P ketanserin and ritanserin on 10% 
sucrose intake of SC DOCA-treated rats. As in Experiment 4, 
rats were given a daily SC injection of DOCA 2 mg/rat. During 
DOCA treatment they were given access to 3% NaC1 2 h a day 
between 11.00 and 13.00 h. Three h later, they were offered 
10% sucrose for a period of 2 h. On the 9th day of DOCA 
treatment rats received the IP injection of the drug tested or of 
the relative vehicle at 10.50 a.m. Ten rain later they were of- 
fered 10% sucrose to drink (instead of 3% NaC1), and its intake 
was measured over a 2-h period. 

Experiment 6: Effect of ketanserin on the need-free salt in- 
take of the multidepleted female rat. Female rats with a history 
of repeated sodium depletions were employed in this experi- 
ment, since they show a "need-free" salt intake more pro- 
nounced and reliable than male rats (12,15). In response to the 
first 3 sodium depletions rats show an escalation of their daily 
salt intake to very high levels that remain elevated for months 
and probably for the life of the animals. This intake is referred 
to as "need-free,"  because it occurs in rats that are in positive 
sodium balance (28) and have continuous access to sodium-rich 
pellets, as well as to 3% NaC1. The rats employed in the 
present study were sodium depleted 3 times at intervals of 7 
days, according to the method described for Experiment 1. In 
between depletions, they had free access to tap water, food pel- 
lets and 3% NaCI. After the third depletion, 3% NaCI was re- 
moved from the cage and animals had continuous access to 
1.5% NaCI for 2 days. Subsequently, 1.5% NaCI was offered 2 
h a day, between 11.00 and 13.00 h. Animals were allowed 10 
days to get familiar with the 2-h schedule of access to 1.5% 
NaC1, before testing began. Again, the IP injection of ketan- 
serin or of the vehicle took place 10 min before access to salt. 
Animals were tested once a week. 

Validation of the ICV Injections 

The ICV injection into the ventricle was firstly validated be- 
haviorally by checking the dipsogenic response to the ICV in- 
jection of angiotensin II (10 ng/rat). Only animals that drank 
more than 5 ml in 15 rain were employed in the following ex- 
periments. After completion of the experiments rats were given 
an ICV injection of 1 Ixl of India ink and immediately after- 
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FIG. 1. Effect on salt intake induced by sodium depletion of: (A) IP 
injections of different doses of ketanserin (mg/kg b.wt.) or of isotonic 
saline (0) and (B) ICV injections of ketanserin (txg/rat) or of isotonic 
saline (0). Values are means±S.E.M, of 12 subjects (panel A) and of 9 
subjects (panel B). Difference from controls (0): *p<0.05; **p<0.01. 
Where not indicated, difference from controls was not statistically sig- 
nificant. 

wards they were sacrificed with an overdose of anaesthetic. Dif- 
fusion of the dye into the brain ventricle was carefully 
evaluated. 

Statistical Analysis 

Data are presented as means± S.E.M. Statistical analysis of 
data was performed by multifactorial analysis of variance to 
check the overall significance. Planned pairwise comparisons 
were made by means of t-tests. Statistical significance was set 
at p<0.05.  

R E S U L T S  

Experiment 1: Effect of  Ketanserin on Sodium 
Depletion-Induced Salt Appetite 

As shown in Fig. 1A, the IP injection of ketanserin produced 
a marked, dose-dependent decrease in 3% NaC1 intake. The 
analysis of variance revealed a significant drug effect, F(3,33) = 
3.726, p<0.05,  together with a potent drug-time interaction, 
F(12,132)=7.158, p<0.001.  In response to 0.6 and 2.5 mg/kg 
b.wt., salt intake was slightly, but significantly reduced, respec- 
tively, for 15 and 30 min after access to salt. A more pro- 
nounced inhibition of salt intake was observed at the dose of I0 
mg/kg. Following this dose the intake of treated rats was signif- 
icantly lower than that of controls in the first 60 min of access 
to salt. 

Ketanserin significantly inhibited depletion-induced salt ap- 
petite also by ICV administration, F(3,24)=4.481,  p<0.05  

TABLE 1 

E F F E C T  O F  I P  K E T A N S E R I N  O N  1 0 %  S U C R O S E  I N T A K E  O F  

S O D I U M - D E P L E T E D  R A T S  

15 Min 30 Min 60 Min 120 Min 

Controls 11.4 ___ 1.5 12.0 + 1.5 13.4 ± 1.3 18.7 ± 2.9 
1P KETA 9.9 ± 1.6 11.2 ± 1.4 13.1 _+ 1.4 18.6 ___ 2.4 

Ten percent sucrose intake (ml/rat) of sodium-depleted rats following 
IP injection of ketanserin (KETA; 10 mg/kg b.wt.) or of isotonic saline 
(Controls). Values are means±S.E.M, of 7 subjects. Difference from 
controls was never statistically significant. 

(Fig. 1B). At the doses of 1 (data not shown) and 10 p,g/rat, it 
produced only small, and statistically nonsignificant reductions 
in salt intake. In response to 20 I~g/rat, the drug evoked a clear- 
cut suppression of salt intake. Planned pairwise comparisons 
showed that salt intake of ketanserin-treated rats was lower than 
that of controls during the entire 2-h period of observation. At 
24 h, the intake of 3% NaC1 of ketanserin-treated rats was non- 
significantly different from that of controls. 

Experiment 2: Effect of  lP Ketanserin on 10% Sucrose Intake in 
Sodium-Depleted Rats 

To evaluate the selectivity of the inhibitory effect of IP ket- 
anserin 10 mg/kg, the same dose of the drug was administered 
to sodium-depleted rats, which were offered 10% sucrose solu- 
tion and their intake of this solution was measured. As shown in 
Table 1, 10% sucrose intake of treated rats was very similar and 
statistically indistinguishable from that of controls, which re- 
ceived only IP distilled water. Accordingly, the analysis of vari- 
ance revealed the absence of drug effect, F(1,12)=0.076, 
p>0.05,  and of drug-time interaction, F(3,36)=0.222, p>0.05.  

Experiment 3: Effect of  Ketanserin on Renin-lnduced Salt 
Appetite 

The IP injection of ketanserin, 2.5 or 10 mg/rat, did not sig- 
nificantly affect salt intake in response to intracranial renin in- 
jection (Fig. 2A). 

Also the ICV injection of ketanserin 10 or 20 txg/rat did not 
significantly modify the intake of 3% NaC1 induced by central 
renin injection (Fig. 2B). 

Experiment 4: Effect of  Ketanserin and Ritanserin on 
DOCA-Induced Salt Appetite 

Ketanserin. The IP injection of ketanserin, 2.5 or 10 mg/rat, 
significantly suppressed DOCA-induced salt appetite (Fig. 3A). 
The analysis of variance revealed a highly significant drug ef- 
fect, F(2,16)= 14.516, p<0.001,  as well as a potent drug-time 
interaction, F(8,64)=4.156, p<0.001.  In response to 2.5 mg/kg 
the intake of treated rats was significantly lower than that of 
controls in the first 60 min of access to salt. The inhibitory ef- 
fect of IP ketanserin was very pronounced at the dose of 10 mg/ 
rat, which significantly inhibited salt intake of treated rats for 
120 min after access to it. 

As shown in Fig. 3B, the ICV administration of ketanserin, 
10 or 20 Ixg/rat, did not significantly modify salt intake induced 
by SC subchronic DOCA administration. 

Ritanserin. Similar results were obtained with the IP injec- 
tion of ritanserin. The overall analysis of variance revealed a 
highly significant drug effect, F(3,33)= 12.540, p<0.001.  No 
statistically significant effect was elicited at 1 mg/kg. On the 
other hand, the IP administration of ritanserin at doses of 2.5 
and 10 mg/kg produced significant reductions of DOCA-induced 
salt intake (Fig.4). Following the dose of 2.5 mg/kg a signif- 
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FIG. 2. Effect on salt intake induced by ICV renin of: (A) IP injections 
of different doses of ketanserin (mg/kg b.wt.) or of isotonic saline (0) and 
(B) ICV injections of ketanserin (i~g/rat) or of isotonic saline (0). Val- 
ues are means _+ S.E.M. of 8 subjects. Difference from controls was never 
statistically significant. 

icant reduction of salt intake was observed only in the first 15 
min after access to salt. At the dose of 10 mg/kg, the effect was 
statistically significant up to 120 min after access to salt. 

Experiment 5: Effect of lP Ketanserin and Ritanserin on 10% 
Sucrose Intake of SC DOCA-Treated Rats 

This experiment was carried out to evaluate the selectivity of 
the inhibitory effect of IP ketanserin and ritanserin on DOCA- 
induced salt appetite. As shown in Table 2, 10% sucrose intake 
following ketanserin, 10 mg/kg, was strictly similar to that fol- 
lowing vehicle administration. The analysis of variance revealed 
the absence of drug effect, F (1 ,10)=0 .242 ,  p > 0 . 0 5 ,  and of 
drug-time interaction, F(3,30) = 2.86, p>0 .05 .  

On the other hand, ritanserin, 10 mg/kg, evoked a statisti- 
cally significant inhibition of sucrose intake, F (1 ,14)=6 .54 ,  
p<0 .05 .  The analysis of variance revealed also a statistically 
significant drug-time interaction, F (3 ,42 )=  14.17, p < 0 . 0 0 1 .  
Planned pairwise comparisons showed that difference from con- 
trois was significant only at 15 and 30 min after drug adminis- 
tration (Table 2). 

Experiment 6: Effect of Ketanserin on the Need-Free Salt Intake 
of the Multidepleted Female Rat 

As shown in Fig. 5, the IP administration of ketanserin, 10 
mg/kg, slightly reduced the intake of 1.5% NaCI, however, the 
analysis of variance revealed the absence of a significant drug 
effect, F(1,7) =0 .903 ,  p>0 .05 .  

DISCUSSION 

The results of the present study show that the 5-HT~ antago- 
nist ketanserin is able to inhibit salt appetite in the rat, and that 
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FIG. 3. Effect on salt intake induced by SC DOCA of: (A) IP injections 
of different doses of ketanserin (mg/kg b.wt.) or of isotonic saline (0) and 
(B) ICV injections of ketanserin (izg/rat) or of isotonic saline (0). Val- 
ues are means _+ S.E.M. of 9 subjects (panel A) and 7 subjects (panel B). 
Difference from controls as in Fig. 1. 

its inhibitory effect clearly depends on the natriorexic determinant 
employed. 

Our first finding was the observation that ketanserin, given by 
IP injection, markedly suppressed salt appetite induced by so- 
dium depletion. The suppression of salt appetite was very pro- 
nounced at the dose of lO mg/kg b.wt, However, the same dose, 
given by IP administration, was completely ineffective in inhibit- 
ing 10% sucrose intake of sodium-depleted rats. We interpret these 
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FIG. 4. Effect on salt intake induced by SC DOCA of IP injections of 
different doses of ritanserin (mg/kg b.wt.) or of isotonic saline (0). Val- 
ues are means-  S.E.M. of 12 subjects. Difference from controls (0) as in 
Fig. 1. 



KETANSERIN AND SALT APPETITE IN THE RAT 175 

TABLE 2 

EFFECT OF IP KETANSERIN OR RITANSERIN ON 10% 
SUCROSE INTAKE IN DOCA-TREATED RATS 

15 Min 30 Min 60 Min 120 Min 

Controls 13.9 _ 0.7 14.8 +_ 0.4 15.9 __+ 0.9 17.7 _ 1.3 
IP KETA 11.1 --- 0.5 13.0 +- 0.6 15.9 --- 0.9 20.3 --- 2.1 

Controls 13.2 ~ 0.9 14.2 -+ 0.7 15.2 -+ 1.0 17.1 - 1.2 
IP RITA 6.2 +- 1.3" 8.6 ± 1.4" 13.6 -+ 0.9 15.8 ~ 1.0 

Ten percent sucrose intake (mUrat) of DOCA-treated rats following IP 
injection of ketanserin (KETA, 10 mg/kg), of ritanserin (RITA, 10 
mg/kg b.wt.) and of the vehicles used for the 2 drugs (Controls). Values 
are means_S.E.M, of 6 subjects for ketanserin and its vehicle, of 9 
subjects for ritanserin and of 7 subjects for its vehicle. Difference from 
controls: *p<0.01; where not indicated, difference from controls was 
not statistically significant. 

findings as evidence that the inhibitory effect of IP ketanserin 
on depletion-induced salt appetite is not related to general im- 
pairment of the behavior, but is rather the expression of a selec- 
tive effect of the drug on salt appetite. 

Following ICV injection ketanserin inhibited salt intake only 
at the dose of 20 txg/rat, but not at lower doses. The low solu- 
bility in water of the drug prevented the use of larger doses. 

However, ketanserin administration (both IP and ICV) pro- 
duced no significant suppression of renin-induced salt appetite. 
The drug proved to be ineffective on renin-induced salt appetite 
even at the IP dose of 10 mg/kg, which had proven to be very 
potent in suppressing depletion-induced salt appetite. 

On the other hand, the drug markedly inhibited salt appetite 
evoked by SC DOCA administration, following IP injection, but 
not after the ICV administration of 10 or 20 Ixg/rat. Again, the 
IP injection of ketanserin, 10 mg/kg, did not modify 10% su- 
crose intake of DOCA-treated rats, thus providing evidence for 
a behaviorally selective inhibitory effect of ketanserin on 
DOCA-induced salt appetite. 

It is well known that both angiotensin and aldosterone, given 
separately, are able to raise salt appetite, acting through differ- 
ent brain mechanisms [see for review (9)]. Moreover, Epstein 
and co-workers (11, 14, 24, 27, 29, 34) showed that salt appe- 
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FIG. 5. Effect of IP ketanserin, 10 mg/kg, on the need-free salt intake 
of multidepleted female rats. Values are means___ S.E.M. of 8 subjects. 
Difference from controls was never statistically significant. 

tite following sodium depletion is elicited by the synergistic ac- 
tion of angiotension II and of aldosterone. Large doses of the 
two hormones given separately are necessary to raise the appe- 
tite; however, when they are coadministered they can evoke the 
appetite at far lower doses. Evidence in favor of the synergism 
of the hormones comes also from the observation that pharma- 
cological blockade of the receptors for both hormones com- 
pletely suppresses the appetite. 

On the basis of these concepts regarding the mechanisms 
controlling salt intake, our findings apparently indicate that the 
inhibitory effect of ketanserin is directed towards the mineralo- 
corticoid component of the central mechanisms for salt appetite. 
The observed suppression of depletion-induced salt appetite 
could be accounted for by the action of ketanserin on the min- 
eralocorticoid mechanisms involved in depletion-induced salt ap- 
petite. The selectivity of the inhibitory effect towards the 
mineralocorticoid component of the appetite is suggested by the 
fact that ketanserin is completely ineffective on renin-induced 
salt appetite and on the "need- f ree"  salt intake of the multide- 
pleted female rat, which is not dependent on the renin-angioten- 
sin-aldosterone system (13). 

The lack of effect of the ICV treatment with ketanserin on 
DOCA-induced salt appetite probably does not allow the conclu- 
sion that the drug acts on a peripheral site of action. In fact, the 
ICV doses tested were far lower than the IP ones. The low po- 
tency of the ICV treatment might be related, on the other hand, 
to the fact that the site of action for ketanserin is not located 
into or near the anteroventral third ventricle, where the drug 
was injected. In relation to this, it is interesting to note that a 
site for the natriorexic action of mineralocorticoid in the brain is 
the medial amygdala (31), which is away from the anteroventral 
third ventricle. 

As mentioned in the Introduction, ketanserin shows affinity 
also for receptors different from those for 5-HT. Therefore, the 
results obtained with ketanserin might be due either to its action 
on 5-HT receptors, or on other receptors. In relation to this, 
also ritanserin was tested in the present study; this drug is a po- 
tent and long-acting antagonist at 5-HT 2 and 5-HTic receptors 
(19), while having lower affinity than ketanserin for et= adren- 
ergic and for histamine-H i receptors (22). The data obtained 
with ritanserin indicate that a marked suppression of DOCA-in- 
duced salt appetite can be obtained also with ritanserin. This 
drug inhibited also 10% sucrose intake in DOCA-treated rats. 
However, the inhibitory effect of ritanserin on sucrose intake 
was lower than that observed on DOCA-induced salt intake, and 
lasted only for 30 rain while the effect on salt intake was still 
statistically significant at the end of the 2-h observation period. 
Immediately after ritanserin rats were clearly sedated and rather 
immobile, thus the drug might have induced a rather nonselec- 
tive suppression of the ingestive behavior, at the beginning. 
However, our results show that by 1 h after injection the effect 
of ritanserin was clearly a selective effect on the rat ingestive 
behavior, since salt intake but not sucrose intake was inhibited. 
In keeping with these findings, previous unpublished experi- 
ments of our group showed that ritanserin, 10 mg/kg, sup- 
presses water intake induced by water deprivation, but only for 
the first 15-30 min after drug administration. 

Taken together, the results obtained with ketanserin and ri- 
tanserin apparently suggest that the antinatriorexic action ob- 
served might be related to 5-HT receptor blockade, and not to 
blockade of other receptor systems, including that of Ctl-adren- 
ergic receptors. 

It has been reported that DOCA treatment is able to alter se- 
rotonin metabolism in the central nervous system (7); increased 
brain levels of serotonin and of its metabolite 5-hydroxyin- 
doleacetic acid are found in many brain areas. Accordingly, it 
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has been proposed that changes in 5-HT metabol ism may be im- 
portant in the genesis  o f  DOCA-induced  hypertension.  The re- 
suits o f  our study suggest that serotoninergic mechanisms might 
be involved in the elicitation of  salt appetite induced by D O C A  
treatment.  Ketanser in shows much higher  affinity for 5-HT 2 
than for 5-HT~c receptors (19), therefore,  it seems reasonable to 
hypothesize that 5-HT 2 receptors might  be the ones involved in 
the effect  o f  ketanserin. However ,  further studies with agonists 
and, hopefully,  with even more  selective antagonists are re- 

quired to definitely establish the receptor subtype involved in 
the effect  o f  ketanserin on salt intake. 
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