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Abstract. To explore associations of neostriatal (NST) endogenous 
levels of dopamine (DA) and serotonin (5-HT) with sensitivity of their 
receptors, graded doses of 6-hydroxydopamine HBr (0 to 400 pg, ICV; 
6-OHDA; desipramine pretreatment, 20 mgfkg IP) were given to rats ' 
between birth (P 0) and P 42. Numbers of vacuous chewing 
movements (VCMs) induced by SKF 38393 or 
m-chlorophenylpiperazine (m-CPP), respective DA Dl and 5-HT2 
agonists, were subsequently determined. Enhanced SKF 
38393-induced VCMs occurred when NST DA was reduced 97%-98% 
by high dose 6-OHDA (100-134 pg) at P 0 or P 3, but not in rats with 
95%-97% loss in DA produced by 6-OHDA at W (134 pg) or P3 (67 pg). 
Enhanced m-CPP-induced VCMs occurred even when NST 5-HT 
content was not elevated after 6-OHDA (134 pg at P 10). Accordingly, 
Dl and 5-HT receptor sensitivity is not correlated with respective NST 
DA and 5-HT contents. The stage of ontogeny at the time of DA 
denervation may be the governing influence on receptor sensitivity. 
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INTRODUCTION 

Breese and co-workers first demonstrated that 
dopamine receptor supersensitivity developed in 
rats in which doparnine (DA) neurones were largely 
destroyed in the brain of newborn rats (Breese et al. 
1984). This was reflected as an enhanced stereo- 
typic or locomotor response to DA agonists, pri- 
marily those acting at DA Dl receptors (Breese et 
al. 1985a,b, 1987). However, in testing with a selec- 
tive DA Dl receptor agonist like SKF 38393 [(f)- 
1-phenyl-2,3,4,5-tetrahydro- 1H-3-benzazepine-7 
,8-diol], it was found that DA receptor supersensi- 
tivity developed gradually with repeated SKF 
38393, a process that has been termed 'priming' of 
DA Dl receptors (Criswell et al. 1989). 

Also in the mid 1980s Rosengarten and associ- 
ates found that purposeless oral activity or chewing 
movements, sometimes called vacuous chewing 
(Waddington 1990), was induced in rats by DA re- 
ceptor agonists, primarily those acting at DA Dl re- 
ceptors (Rosengarten et al. 1983, 1986). Later, 
Stewart et al. (1989) found that serotonin (5-HT) 
agonists would also induce this behaviour in rats. 

In a combined attempt to study the phenomenon 
known as DA receptor supersensitivity and to ex- 
plore new animal models of tardive dyskinesia, the 
effects of DA and 5-HT receptor agonists on oral ac- 
tivity was determined in rats in which DA neurones 
were largely destroyed near the time of birth by adrnin- 
istering the catecholamine neurotoxin, 6-hydroxydo- 
parnine (6-OHDA). The following report summarizes 
some of the important findings of these studies. 

METHODS 

Animal treatment 

Timed-pregnant Sprague Dawley albino rats 
were treated at birth or at intervals up to 42 days 
after birth with desipramine hydrochloride (20 
mgkg IP, base form) 1 h before bilateral intracere- 
broventricular (ICV) injections of 6-OHDA hydro- 
bromide (10 to 400 pg, base form, on each side). 
Control rats received the same dose of desipramine, 

but in combination with the vehicle, saline (0.85%) 
containing ascorbic acid (0.1 %), in place 6-OHDA. 
After weaning at 28 days, rats were housed by sex 
and studied when at least 6 weeks old. 

Animal testing 

To observe oral activity, rats were placed in 
single clear plastic cages (48 x 26 x 18 cm or 48 x 
26 x 36 cm, depending on the size of the rat) in a 
quiet, well-ventilated and well-lighted room. In 
some cases there was a steel grid floor. Cages of the 
same height were used for any single test session. 

After an accommodation of at least 1 h, rats were 
treated with vehicle, SKF 38393 HC1 or m-chloro- 
phenylpiperazine 2HC1 (m-CPP 2HC1), respective 
DA Dl or 5-HTzc receptor agonists. Each rat was 
observed one at a time, for 1 min every 10 min, over 
a 1 h period, starting 10 min after the indicated ve- 
hicle or agonist treatment. Numbers of vacuous 
chewing movements were counted. Vacuous chew- 
ing represents spontaneous chewing, which is not 
directed onto any physical matter and is not associ- 
ated with eating. 

In some instances, the respective DA Dl, 5- 
H T ~ A , ~ c ,  or ~ - H T ~ A  receptor antagonists, SCH 
23390 [(R)-(+)-7-chloro-8-hydroxy-3-methyl-1- 
phenyl-2,3,4,5-tetrahydro-1H-3-benzazepine; 0.30 
mgkg IP), mianserin HCl(1.0 mglkg IP) or ketan- 
serin tartrate (5.0 mgkg) were administered 1 h be- 
fore observation. 

Neurochemical analysis 

At the conclusion of the study rats were decapi- 
tated and the neostriatum was removed from sur- 
rounding brain matter. These were frozen on dry 
ice, then stored frozen at -80' C until the time of 
monoamine extraction. To accomplish this, single 
neostriata were sonicated in 0.10 M trichloroacetic 
acid containing 0.20 mg/ml of cysteine and the in- 
ternal standard, 0.20 nmoVml of 5-hydroxyindole- 
carboxylic acid. 

Neostriatal concentrations of DA and 5-HT were 
assessed, using a Bioanalytical Systems liquid 
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chromatograph with an Econosphere C 18 analyti- 
cal column (5 pm, 4.6 x 150 mm) having a mobile 
phase of 0.10 M monochloroacetic acid, 1mM 
EDTA, 220 mgll of sodium octanesulfonic acid and 
8% acetonitrile with a pH of 2.6 at a flow rate of 1.3 
mllmin and temperature of 40' C. A glassy carbon 
electrode was used at a potential of +0.75 V (see 
Gong et al. 1992). 

DA receptor binding parameters 

The neostriatum was assessed for DA Dl recep- 
tor binding parameters in the following way. After 
teflon on glass homogenization in 100 volumes of 
50 mM Tris buffer (pH 7.4), and 2 centrifugation 
steps at 35,100 x g for 10 min each time at 4' C, 
tissue pellets were resuspended in Tris buffer con- 
taining 120 mM NaC1,5 mM KC1 and 2 mM CaC12. 
Aliquots were added to [ 3 ~ ] ~ ~ ~  23390 (50-2500 
pM) and incubated for 40 min at 37' C in a shaking 
water bath. Incubates were then rapidly filtered 
under partial vacuum on Whatman GF/F glass fibre 
filters. After washing 3 times with ice-cold Tris salt 
solution, filters were dried, then added to fluor for 
determination of tritium activity. A GraphPAD pro- 
gram (IS1 software, Philadelphia, PA) was used to 
calculate the Bmax and Kd values for each sample 
(Hamdi and Kostrzewa 1991). 

Data analysis 

Behavioural and biochemical data of treated and 
control groups were compared by an analysis of 
variance (ANOVA), followed by the post-ANOVA 
test of Newman-Keuls. 

RESULTS 

Oral activity responses to SKF 38393 and 
m-CPP in intact and 6-OHDA-lesioned rats 

In rats lesioned with a high dose of 6-OHDA 
(134 pg ICV) at 3 days after birth, the oral activity 
responses to SKF 38393 and m-CPP were greatly 
enhanced. Moreover, this was observed after the 

first dose of SKF 38393 or m-CPP in lesioned rats, 
indicating that a priming process was not required 
for sensitization of the DA Dl and 5-HT2c receptors 
associated with this behaviour. In other words, there 
is overt supersensitization of these receptors for oral 
activity behaviour, since a priming process is not 
needed in order for enhanced behavioural processes 
to be observed. 

In these 6-OHDA-lesioned rats (134 pg 6- 
OHDA ICV; desipramine pretreatment) SKF 
38393 HCl induced a graded increase in oral activ- 
ity in the dose range 0.03 to 3.0 mgkg, with the 
peak effect of 30 chewing sequences occurring at 
the 0.3 mg/kg dose (Kostrzewa and Gong 1991). 
With this dose of SKF 38393 there is little or no in- 
duction of stereotyped and locomotor activities 
(Gong et al. 1992). In intact rats SKF 38393 at this 
dose level had virtually no effect on these behaviours 
and did not induce oral activity (Kostrzewa and 
Gong 1991, Gong et al. 1992). The DA Dl receptor 
antagonist, SCH 23390 (0.30 mgkg, IP, 1 h) atte- 
nuated the response to SKF 38393 in lesioned rats. 

The 5-HT2c receptor agonist, m-CPP, produced 
a bell-shaped dose-effect curve, in the range 0.3 to 
6.0 mgkg, in intact and 6-OHDA-lesioned rats (1 34 
pg 6-OHDA ICV; desipramine pretreatment). The 
peak effect, 60 chewing sequences in 6-OHDA-le- 
sioned rats or 15 chewing sequences in intact rats, 
occurred at the dose of 3.0 mgkg. The 6.0 mgkg 
dose of m-CPP 2HC1 was associated with less va- 
cuous chewing. The ~ - H T ~ A , ~ c  receptor antagonist, 
mianserin (1.0 mgkg, IP, 1 h) attenuated the re- 
sponse to m-CPP in intact and lesioned rats while 
the ~ - H T ~ A  receptor antagonist, ketanserin (5.0 
mgkg, IP, 1 h) did not (Gong et al. 1992, Gong and 
Kostrzewa 1992). 

Effects of 6-OHDA treatment on neostriatal 
DA and 5-HT contents 

DOSE-RELATED EFFECTS OF 6-OHDA ON DA 
AND 5-HT CONTENTS 

6-OHDA, administered ICV to rats at 3 days 
after birth (desipramine pretreatment), effectively 
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altered the development of neostriatal levels of DA 
in rats that were assessed in adulthood. This effect 
occurred throughout the entire dose range of 6- 
OHDA, even with the lowest 6-OHDA dose (10 
pg). As illustrated in Fig. 1 and Table I, low doses 
of 6-OHDA (10 and 20 pg) had a modest influence 
of DA content of the neostriatum. The 40 pg dose 
of 6-OHDA reduced neostriatal DA by about 90%, 
while higher 6-OHDA doses produced a 97-98% re- 
duction in neostriatal DA content. 

Neostriatal 5-HT content, which appears to be 
reflective of the relative density of innervation of 
neostriatum by 5-HT fibres, is not as severely in- 
fluenced by 6-OHDA. Modest doses of 6-OHDA 
(10 or 20 pg) had no effect on neostriatal5-HT con- 
tent. However, at doses of 6-OHDA that altered 
neostriatal DA content by 90% or more, 5-HT con- 
tent became altered. A 2-fold elevation in 5-HT 
content, or more, is observed in the neostriatum of 
adult rats that received high doses of 6-OHDA (ICV) 
at 3 days after birth (Gong et al. 1993). The relation- 
ship between DA depletion and 5-HT elevation in 
the neostriatum in such rats is illustrated in Fig. 1. 

AGE-RELATED EFFECTS OF 6-OHDA ON DA 
AND 5-HT CONTENTS 

The effect of 6-OHDA on neostriatal DA innerv- 
ation, as reflected by neostriatal DA content, is de- 
pendent on the age of rats at the time of 6-OHDA 
treatment. This ontogenetic effect is indicated in 
Table I and illustrated in Fig. 2. In summary, when 
administered to rats up to 10 days after birth, at a 
dose of 134 pg or higher, 6-OHDA prevented the 
development of neostriatal DA by 90%. These 
marked reductions in DA content were associated 
with an elevation in neostriatal5-HT content, with 
the greatest change occurring in rats that were 
treated at birth or 3 days from birth. When 6-OHDA 
was administered at 7 days from birth, a subsequent 
95% reduction in neostriatal DA was associated 
with a modest increase in neostriatal5-HT content 
(28%) (Table I). When 6-OHDA was administered 
at 10 days from birth, the 95% reduction in neostri- 
atal DA was not associated with an elevation in 5- 
HT content. At later stages of ontogeny, the same 
or higher dose of 6-OHDA had less of an effect on 

RELATIONSHIP BETWEEN DA DEPLETION AND 5-HT INCREASE 
I N  STRIATUM OF n6-OHDA RATS - 2 0 0 r  

d 

Fig. 1. Dose effects of 6-OHDA, 
(desipramine pretreatment, 20 
mgkg IP, 1 h; 3 days after birth) 
on DA and 5-HT contents of 
neostriatum, assessed in adult- 

I I I I I hood. Each value represents the 

0 2 0  4 0  6 0 8 0  100 1 2 0  140  yeanand$pMof5ormorerats. 

n6-OHDA Dose  ( p g )  P<0.05, P<0.001 vs. vehicle 
control group ( 0  on x-axis). 
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TABLE I neostriatal DA content, while 5-HT content was not 

Effects of bilateral intracerebroventricular (ICV) 6- altered (Kostrzewa et al. 1993). 
OHDA treatments (desipramine pretreatment, 20 mgkg IP, 1 h) 
on DA and 5-HT contents of rat neostriatum, when analysed Association of neostriatal DA and 5-HT 
in adulthood; and on DA and 5-HT receptor supersensitivity contents with the induction of oral activity 
(DARSS, 5-HTRSS), when assessed in adulthood by DA and 5-HT agonists 

% Control 
ICV Treatment DARSS 5-HTRSS When administered to rats at birth or 3 days after 

DA 5-HT birth, ICV doses of 6-OHDA of 100 or 134 yg ef- 
fectively produced a 98% life-long reduction in 

PO 6-OHDA, 2 151 YES YES neostriatal DA content (Table I). Associated with 
134 Pg this changes was the life-long 50 to 100% increase 

P3 6-OHDA, 2 182 YES YES in neostriatal5-HT content. In each instance the re- 

YES 
NO 
NO 
NO 
NO 
YES 

YES 
YES 
NO 
NO 
NO 

spective DA Dl and 5-HTzc receptor agonists, SKF 
38393 and m-CPP, produced enhanced oral activity 
responses vs. that observed with identical doses in 
intact rats (Table I). The 67 yg dose of 6-OHDA, ad- 
ministered to rats at 3 days after birth, was associ- 
ated with the noted alterations in neostriatal DA and 
5-HT contents. In these rats, however, an enhanced . - 
oral activity response of m-CPP was still observed 

( ) indicates changes that are not significantly different while that of SKF 38393 was not (Gong et al. 1993). - 
from vehicle treated controls. All other values are different A lower dose of ~ -OHDA,  40 yg, administered to 
from control, P<0.05 or less. 

rats at 3 days after birth, was also associated with an 

DEVELOPMENTAL INFLUENCE ON CHANGES I N  STRIA'TAL DA AND 5-HI 
AFTER n6-OHDA TREATMENT 

Y- 
O 

100- - 
+ 

75-  
+ 
C 
0 

a, 
c 
-4  

25 
0 
C 
0 

5-HT -- Fig. 2. Long-lived alterations in 
endogenous DA and 5-HT con- 
tents of the neostriatum of rats 
treated at different ages with 6- 
OHDA (desipramine pretreat- 
ment, 20 mgkg IP, 1 h). In this 
study 6-OHDA was administered 
as 134 pg base form ICV, except 
that 200 pg x 2 (1 week interval) 

u 501 0 -  0 1. 3 7 10 14 
35-42 was of age. administered Rats were at to least rats at 3 35 months days 

Age (Days) a t  Time o f  6-OHDA Treatment old at the time of monoamine ana- 
lysis (see Kostrzewa et al. 1993). 
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approximate 50% elevation in neostriatal 5-HT 
content, but in these rats an enhanced oral activity 
response to m-CPP was not observed. Therefore, it 
appears that DA receptor supersensitivity (DARSS) and 
5-HTRSS are lost even when changes in neostriatal DA 
and 5-HT contents are similar or identical to that ob- 
served with higher 6-OHDA doses in rats of the same 
age at the time of treatment. Accordingly, neostriatal 
DA and 5-HT contents do not seem to be major deter- 
minants for the phenomena of DARSS and 5-HTRSS . 

Using a similar experimental approach with rats 
at different stages of postnatal ontogeny, the con- 
stant 134 pg dose of 6-OHDA was associated with 
at least a 95% life-long reduction in neostriatal DA 
and at least a 25% life-long elevation in neostriatal 
5-HT content, when administered to rats either at 
birth, 3 days after birth, or 7 days after birth (Table 
I). Despite this, enhanced oral activity responses to 
SKF 38393 were absent in rats treated with 6- 
OHDA at 7 days after birth. Enhanced oral activity 
responses to m-CPP were observed in rats treated at 
10 days after birth with 6-OHDA, even though there 
was no alteration in neostriatal 5-HT content in 
adulthood. However, in rats treated with 6-OHDA 
at 14 days after birth or later, enhanced oral activity 
responses to m-CPP were not observed in adult- 
-hood. This series of studies indicates that there is 
no clear association between (1) DA or 5-HT agon- 
ist-induced behaviours and (2) long-lived alter- 
ations in neostriatal DA and 5-HT contents (Table I) 
(Kostrzewa et al. 1993). 

Effect of neonatal 6-OHDA treatment on 
DA Dl and D2 receptor affinity and number 

In adult rats that were lesioned neonatally with 
6-OHDA (134 pg at 3 days after birth), there was 
no change in the Bmax or Kd for DA Dl or D2 recep- 
tors in the neostriatum, when [ 3 ~ ] ~ ~ ~  23390 or 
[3~]spiperone were used as the respective ligands. 

DISCUSSION 

This series of studies demonstrates that there is 
an enhancement of DA Dl and 5-HT agonist-in- 

duced oral activity in rats there were lesioned early 
in postnatal ontogeny with 6-OHDA and that this 
effect is not accompanied by a change in the Bmax 

or Kd for DA Dl receptors. Lacking a suitable li- 
gand, an assessment of 5-HT2c receptor binding 
parameters has not been possible. 

The major finding is that the behavioural super- 
sensitization of DA Dl and 5-HTzc receptors is not 
closely correlated with a change in neostriatal con- 
tent of DA or 5-HT. The neostriatum represents a 
focus for DA and 5-HT agonist induction of oral ac- 
tivity in rats (Plech et al. 1995). It is apparent from 
Table I that DARSS is present after a 100 pg, but 
not after a 67 pg ICV dose of 6-OHDA, adrninis- 
tered to rats 3 days after birth. In each instance, 
neostriatal content was reduced by 97 or 98%. Simi- 
larly, a 134 pg dose of 6-OHDA, administered to 
rats at 7 days after birth, reduced neostriatal DA 
content by 95%, but was not associated with 
DARSS. On the basis of these findings it appears 
that a large reduction in neostriatal DA content may 
be necessary for DA Dl receptor supersensitization, 
but there is no good correlation of neostriatal DA 
content with DARSS. 

Enhanced oral activity responses to m-CPP, a 5- 
HT2 receptor agonist, are present in rats treated at 
3 days after birth with a 67 pg dose of 6-OHDA, but 
not after a 40 pg dose, despite the fact that each 
treatment was accompanied by a 44 to 50% elev- 
ation in neostriatal5-HT content. A 134 pg dose of 
6-OHDA, administered to rats at 10 days after birth, 
was associated with 5-HTRSS but not a change in 
neostriatal content of 5-HT. These findings clearly 
demonstrate that 5-HTRSS is not associated with 
changes in neostriatal5-HT content. 

The reduction in DA content and elevation in 5- 
HT content in the neostriatum of rats treated neona- 
tally with 6-OHDA is reflective of the loss of DA 
fibre innervation and presence of 5-HT fibre hyper- 
innervation, respectively. It is logical to assume that 
such alterations can influence the number or sensi- 
tivity of DA and 5-HT receptors. It is well-known 
that a change in DA Dl receptor sensitivity is not 
correlated with the number of DA Dl receptors in 
neostriatum (Breese et al. 1985a,b, Kostrzewa 1995). 
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Therefore, the focus for the described studies was treated rats to dopamine agonists: relevance to neurologi- 

on the possible association between neostriatal 
monoamine content and enhanced behavioural re- 
sponses to agonists. The lack of a correlation may 
be related simply to the fact that there are other brain 
sites that may be as crucial or even more critical for 
DA and 5-HT agonist-induced oral activity in rats. 
However, it must be recognized that the neostriatum 
is not an anatomically homogenous structure, but 
rather, has a somatotopic organization with strio- 
some and matrix compartments (Gerfen et al. 
1988). Moreover, each of these compartments has 
different populations of DA Dl and D2 receptors. 
Future studies into the association between receptor 
sensitivities and monoamine content may be more 
appropriately focused on this organizational feature. 

The stage of ontogeny at the time of DA fibre de- 
struction by 6-OHDA is also a major consideration 
relating to sensitization of DA and 5-HT receptors. 
Early in ontogeny DA fibres are likely to exert an 
influence on the development and maturation of 
other neurones that arise within or traverse portions 
of the neostriatum or other forebrain structures. The 
5-HT fibre proliferation that occurs subsequent to 
DA fibre destruction could represent another ele- 
ment whereby different neurochemical systems 
compete with one another for innervation of target 
cells. In essence, the destructive loss of DA neur- 
ones after 6-OHDA treatment during postnatal on- 
togeny, may cause major reordering of neuronal 
systems. This may be the most important determi- 
nant of DARSS and 5-HTRSS. 

ACKNOWLEDGEMENTS 

We thank Ms. Lottie Winters for preparing the 
manuscript. These studies were supported by PHS 
grant 1 R15 NS 29505 and grants from the John E. 
Fogarty International Center Health Scientist Ex- 
change Program with Poland. 

REFERENCES 

Breese G.R., Baumeister A.A., McCown T.J., Emerick S.G., 
Frye G.D., Crotty K., Mueller R.A. (1984) Behavioral dif- 
ferences between neonatal and adult 6-hydroxydopamine- 

cal symptoms in clinical syndromes with reduced brain do- 
pamine. J. Pharmacol. Exp. Ther. 231: 343-354. 

Breese G.R., Baumeister A., Napier T.C., Frye G.D., Mueller 
R.A. (198%) Evidence that D-1 dopamine receptors con- 
tribute to the supersensitive behavioral responses induced 
by L-dihydroxyphenylalanine in rats treated neonatally 
with 6-hydroxydopamine. J. Pharmacol. Exp. Ther. 235 : 
287-295. 

Breese G.R., Duncan G.E., Napier T.C., Bondy S.C., Iorio 
L.C., Mueller R.A. (1987) 6-Hydroxydopamine treat- 
ments enhance behavioral responses to intracerebral 
microinjection of Dl- and Dzdopamine agonists into nu- 
cleus accumbens and striatum without changing dopamine 
antagonist binding. J. Pharmacol. Exp. Ther. 240: 167-176. 

Breese G.R., Napier T.C., Mueller R.A. (1985b) Dopamine 
agonist-induced locomotor activity in rats treated with 6- 
hydroxydopamine at differing ages: functional supersen- 
sitivity of D-1 dopamine receptors in neonatally-lesioned 
rats. J. Pharmacol. Exp. Ther. 234: 447-455. 

Criswell H., Mueller R.A., Breese G.R. (1989) Priming of Dl- 
dopamine receptor responses: long-lasting behavioral 
supersensitivity to a Dl-dopamine agonist following re- 
peated administration to neonatal 6-OHDA-lesioned rats. 
J. Neurosci. 9: 125-133. 

Gerfen C.R., Young W.S. (1988) Distribution of striatonigral 
and striatopallidal peptidergic neurons in both patch and 
matrix compartments: an in situ hydridization histochem- 
istry and fluorescent retrograde tracing study. Brain Res. 
460~161-167. 

Gong L., Kostrzewa R.M. (1992) Supersensitized oralrespon- 
ses to a serotonin agonist in neonatal 6-OHDA-treated 
rats. Pharmacol. Biochem. Behav. 41: 621-623. 

Gong L., Kostrzewa R.M., Fuller R.W., Perry K.W. (1992) 
Supersensitization of the oral response to SKF 38393 in 
neonatal 6-OHDA-lesioned rats is mediated through a 
serotonin system. J. Pharmacol. Exp. Ther. 261: 1000- 
1007. 

Gong L., Kostrzewa R.M., Peny K.W., Fuller R.W. (1993) 
Dose-related effects of a neonatal 6-OHDA lesion on SKF 
38393- and m-chlorophenylpiperazine-induced oral activ- 
ity responses of rats. Dev. Brain Res. 76: 233-238. 

Hamdi A., Kostrzewa R.M. (1991) Ontogenic homologous 
supersensitization of dopamine Dl receptors. Europ. J. 
Pharmacol. 203: 115-120. 

Kostrzewa R.M. (1995) Dopamine receptor supersensitivity. 
Neurosci. Biobehav. Rev. 19: 1-17. 

Kostrzewa R.M., Brus R., Perry K.W., Fuller R.W. (1993) 
Age-dependence of a 6-hydroxydopamine lesion on SKF 
38393- and m-chlorophenylpiperazine-induced oral activ- 
ity responses of rats. Dev. Brain Res. 76: 87-93. 

Kostrzewa R.M., Gong L. (1991) Supersensitized Dl recep- 
tors mediate enhanced oral activity after neonatal 6- 
OHDA. Pharmacol. Biochem. Behav. 39: 677-682. 



28 R.M. Kostrzewa et al. 

Plech A., Brus R., Kalbfleisch J.H., Kostrzewa R.M. (1995) 
Enhanced oral activity responses to intrastriatal SKF 
38393 and m-CPP are attenuated by intrastriatal mianserin 
in neonatal 6-OHDA-lesioned rats. Psychopharmacol. 
119: 466-473. 

Rosengarten H., Schweitzer J.W., Friedhoff A.J. (1983) In- 
duction of oral dyskinesias in naive rats by Dl stimulation. 
Life Sci. 33: 2479-2482. 

Rosengarten H., Schweitzer J.W., Friedhoff A.M. (1986) Se- 
lective dopamine D2 receptor reduction enhances a Dl 
mediated oral dyskinesia. Life Sci. 39: 29-35. 

Stewart B.R., Jenner P., Marsden C.D. (1989) Induction of 
purposeless chewing behaviour in rats by 5-HT agonist 
drugs. Eur. J. Pharmacol. 162: 101-107. 

Waddington J.L. (1990) Spontaneous orofacial movements 
induced in rodents by very long-term neuroleptic drug ad- 
ministration: Phenomenology, pathophysiology and putative 
relationship to tardive dyskinesia. Psychopharmacology 
(Berlin) 101 : 43 1-447. 

Paper presented at the 2nd International Congress of the 
Polish Neuroscience Society; Session: Neuropharmacology I 
- Dopaminergic transmission 


