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BIJAK, M. AND A. gMIALOWSKI. Serotonin receptor blocking effi'ct of SCH 23390. PHARMACOL BIOCHEM 
BEHAV 32(3) 585-587, 1989.--The effect of SCH 23390 administration on the serotonin system-dependent head twitch 
behavior was studied in the rat. A small dose of SCH 23390 (1.25/xg/kg), injected 20 min before the test, decreased the 
number of quipazine-induced head twitches. Repeated treatment with SCH 23390 (0.5 mg/kg, SC), once a day for 18 days, 
increased the number of spontaneously occurring and quipazine-induced head twitches. The enhancing effect of repeated 
administration of SCH 23390 was blocked by cyproheptadine (0.4 mg/kg). The results indicate that acute injection of SCH 
23390 blocks central serotonin receptors, whereas repeated treatment induces their functional supersensitivity. 
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ALTHOUGH SCH 23390 is regarded as a selective D1 
dopamine receptor antagonist, it also binds with high affinity 
to 5-HT2 receptors in the brain (3). In biochemical tests SCH 
23390 inhibited with nanomolar affinity the 5-HT2-sensitive 
spiperone binding in the cerebral cortex of the rat (3, 5, 11). 
On the basis of above-mentioned biochemical determination, 
5-HT., receptor-blocking properties of SCH 23390 were pro- 
posed. 

Up to the present the influence of SCH 23390 on the 
serotonin system in the brain was studied by biochemi- 
cal methods, but behavioral investigation into serotonin- 
blocking properties of this compound has not been under- 
taken as yet. The aim of the present study was to determine 
the effect of single and repeated SCH 23390 administration 
on a behavioral response of rats which is induced by activa- 
tion of 5-HT receptors and called the head twitch syndrome 
(7,20). 

The head twitch behavior evoked by stimulation of 
serotonin receptors in rodents is thought to be mediated by 
5-HTz serotonin receptor (1, 13, 17) and has been widely used to 
study the influence of drugs on the serotonin function. By using 
this behavioral model we hope to investigate the Mocking effect 
of SCH 23390 on the central serotonin receptor in two experi- 
mental procedures. At first the influence of SCH 23390 on head 
twitches, evoked by the direct central 5-HT agonist quipazine 
(10, 14, 21), was studied; the following procedure investigated 
the effect of quipazine after repeated injection of SCH 23390. 
As was found in other receptor systems, the latter procedure 
induced supersensitivity of the blocked receptors (8, 18, 19) 
which was also shown by behavioral tests (2). Unfortunately, in 
the serotonin system the problem of receptor supersensitivity is 
still controversial due to different types of 5-HT receptors and 
the lack of pharmacological characteristics in some of them 
(4, 6, 10). 

METHOD 

Subjects 

Male Wistar rats, weighing 230-250 g at the time of the 
behavioral test, were used. The rats were housed in groups 
of eight on a natural light-dark cycle; food and water were 
available ad lib. 
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The animals were treated with SCH 23390 (0.5 mg/kg SC) 
daily for 18 days, control animals were injected with saline (2 
ml/kg). The SCH 23390-treated rats were tested for head 
twitches 24 hr, or two weeks after the last injection. The 
testing was done between 11.00 and 15.00 hours. Quipazine 
(0.6 mg/kg SC) was injected immediately before the experi- 
ment. The effect of chronic treatment with SCH 23390 on 
spontaneous or quipazine-evoked head twitches was com- 
pared with that of chronic treatment with saline or single 
injection of SCH 23390, which the animals received instead 
of the last injection of saline. The effect of a low dose of SCH 
23390 (1.25 ~xg/kg SC) on quipazine-evoked and spontaneous 
head twitches was investigated in nontreated rats 20 rain 
after the drug injection. Cyproheptadine (0.4 mg/kg) was in- 
jected 30 rain before the behavioral test. Each drug solution 
was prepared directly before use. 

Behavioral Testing 

For the measurement the rats were placed in pairs in ob- 
servation cages and their head twitches were counted man- 
ually (immediately after their placing in the cages) for every 5 
minutes during 20-minute sessions. The total number of head 
twitch episodes was assessed for each rat; after completing 
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the data, the mean value was calculated for each group and 
estimated statistically using the ANOVA and the t-test for a 
specific comparison. 

The following drugs were used: cyproheptadine HCI 
(Serva), quipazine maleate (Miles Lab. Inc.), and SCH 23390 
maleate (Schering Corporation). 

RESULTS 

Quipazine injected in a dose of 0.625 mg/kg induced ap- 
proximately 50 head twitch episodes during a 20-min exper- 
imental session (Fig. IB). The placing of noninjected rats in 
the observation cage induced a smaller number of head 
twitches (Fig. IA). Injection of a low dose of SCH 23390 
(1.25/zg/kg) 20 min before the experimental session signifi- 
cantly inhibited the quipazine-induced head twitches, but 
had no effect on spontaneous head twitches (Fig. 1). 

Repeated treatment with SCH 23390 enhanced the 
number of spontaneous head twitches; a significantly larger 
number of head twitch episodes was observed one day after 
an 11- and a 17-day treatment with SCH 23390 (Fig. 2); the 
latter effect was significantly diminished (-49%) by pre- 
treatment with cyproheptadine, 0.4 mg/kg, applied 30 rain 
before the behavioral test. In rats tested on day 14 after the 
last repeated injection of SCH 23390, the number of head 
twitch episodes was similar to that in saline-treated group 
(Fig. 2). 

To determine changes in the sensitivity to the serotoner- 
gic agonist after repeated SCH 23390 administration, 
quipazine ~0.6 mg/kg) was given to rats pretreated with SCH 
23390 for 18 days, as well as to the control group. Both 
groups were tested 24 hr after the last treatment. The rats 
treated repeatedly with SCH 23390 showed a significantly 
higher incidence of head twitches after quipazine adminis- 
tration than the control group (Table 1). Fourteen days after 
the last SCH 23390 administration the number of quipazine- 
induced head twitches significantly diminished in compari- 
son with saline-treated animals. 

DISCUSSION 

The obtained results demonstrate that SCH 23390 applied 
acutely significantly decreases the number of quipazine- 
induced head twitches, whereas when applied repeatedly it 
enhances the quipazine effect in this behavioral model. The 
dose of SCH 23390 used to block the quipazine effect was 
low (1.25/~g/kg) and did not influence the motility of control 
rats. Our results show that SCH 23390 given acutely behaves 
like other receptor-affecting antagonistic compounds which 
block the receptor, and develops its supersensitivity when 
administered for a longer time (2, 15, 18). The supersensitiv- 
ity of serotonin receptor after repeated treatment with SCH 
23390 was shown in our study as an increase in the incidence 
of spontaneous and quipazine-induced head twitches. That 
effect developed during SCH 23390 administration: it was 
not found after 4 days of treatment, but appeared after 11 
days. A subsequent administration of SCH 23390 did not 
significantly potentiate that effect. The supersensitivity is 
followed by the subsensitivity of 5-HT.., receptors to 
quipazine on day 14 after the last treatment with SCH 23390 
manifested as reduced sensitivity to quipazine. 

Interestingly, changes in the sensitivity of the 5-HT re- 
ceptor are also visible in the spontaneous behavior. Rats 
treated repeatedly with SCH 23390, which received no other 
treatment, revealed a higher head-twitch frequency one day 
after the last treatment. The placing of rats in a new en- 
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FIG. 1. The effect of SCH 23390 (1.25 ~g/kg), injected 20 min before 
the test, on spontaneous (A) and quipazine-evoked (B) head 
twitches in the rat. Each bar represents the mean and the standard 
error of values from 8 animals. *p<0.05, t-test. 
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FIG. 2. The effect of chronic treatment with saline (NaCI) and SCH 
23390 on the incidence of spontaneous head twitches in the rat. Each 
bar represents the mean and the standard error of values from 8 
animals. :p<0.05, t-test; d--days of treatment, w--withdrawal 
(daysL 

vironment (observation cage) induced a mild stress reaction. 
It has been demonstrated that various forms of stress affect 
serotonin neurons in the brain, this effect being manifested 
by an increased level of both serotonin and its metabolite 
(5-HIAA) (9, 12, 16). The stress-induced release of 5-HT 
may be responsible for enhancement of the head twitch re- 
action observed in rats placed in a new environment; SCH 
23390 administration potentiated that effect. Since the in- 
crease in the spontaneous head twitch syndrome after re- 
peated SCH 23390 administration was diminished by cy- 
proheptadine, a specific 5-HT2 receptor antagonist, the sen- 
sitization of this receptor is probably responsible for the lat- 
ter effect. 

Summing up the above data, i.e., the inhibition of 
quipazine-induced head twitches by acute SCH 23390 admin- 
istration and the enhancement of this syndrome after re- 
peated treatment, confirm our earlier hypothesis about the 
blocking effect of SCH 23390 on central 5-HT._, receptors. 
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T A B L E  1 

THE EFFECT OF ACUTE AND REPEATED SCH 23390 ADMINISTRATION ON THE 
QUIPAZINE-EVOKED HEAD TWITCHES IN THE RAT 

Pretreatment Treatment Incidence of Head Twitches 
Days of Before 

Compound Days Withdrawal the Test Mean _+SEM i~< 

NaCI 18 1 NaC1 20.25 2.3 
NaC1 18 1 Quipazine 63.25 5.4 0.001" 
SCH 23390 I 1 Quipazine 58.50 5.1 ns+ 
SCH 23390 18 1 NaCI 45.37 4.7 0.001" 
SCH 23390 18 1 Quipazine 89.20 8.5 0.05? 
SCH 23390 18 14 Quipazine 32,25 3.8 0.01+$ 

*Significance vs. group No. I; ?Significance vs. group No. 2, $Significance vs. group 
No. 3, t-test, N=8 per group. 
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