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DAUGI~, V , P STEIMES, M DERRIEN, N BEAU, B P ROQUES AND J FINGER CCK8 effects on motwanonal and emotwnal 
states of rats revolve CCKA receptors of the postero-medtan part of the nucleus accumbens PHARMACOL BIOCHEM BEHAV 
34(1) 157-163, 1989 --Adrmnistrataon of 3 fmol of cholecystokmm octapeptade (CCKS) into the postero-median nucleus accumbens 
(NAS) induced an hypoexplorataon measured using the four-hole box and an increase m the emotional states of rats observed m the 
elevated plus maze These effects seem hkely to revolve CCKA receptors since they were reversed by the selective CCKA antagonist 
L364,718 (100 p,g/kg, 200 p.g/kg IP) and not observed after rejection of 0 1 to 1000 fmol unsulfated cholecystokmm octapepUde 
(CCK8NS) m the same region On the other hand, CCK8 or CCK8NS injected into the antenor NAS &d not significantly modify these 
behaviors These results support the neuroanatomlcal heterogeneity m the chstnbutaon of CCK and its bmdmg sites m the NAS, but 
raase the questaon of the presence of CCKA receptors not detected m binding studies and of the behavioral effects mediated by CCKB 
receptor sUmulatlon m tlus structure 

Cholecystokamn octapeptade Cholecystoktmn octapeptade unsulfated CCKA receptors 
Postero-median nucleus accumbens Anterior nucleus accumbens Exploration Emot~onahty Rats 

THE nucleus accumbens (NAS) is a part of the stnatum included 
m the so-called "ventral stnatum" according to Heimer and 
Wilson (14). Tins subcortlcal structure is anatormcally character- 
hzed by the importance of its relataons with the hmblc system 
(cmgular cortex, lateral hypothalamus, hlppocampus, a m y g d a l a . . .  ) 
(18,20) and with subcortical nuclei related to the lmtlation and 
control of motor behavior (globus palhdus, substantta nigra . ) 
(20) The NAS contains high densmes of sulfated cholecystokinm 
octapeptide CCK8 and CCK8 receptors (7, 12, 28). The finding 
that CCK8 coexists with doparmne (DA) in the mesohmblc 
system, including the projectaons to the NAS, has generated many 
studies on the functional interaction between these two neurotrans- 
rmtters [reviewed in (4)] Several results indicate that CCK8 exerts 
DA antagomst-hke effects (10, 27, 29, 32, 33), whereas others 
support a potentaatlon of DA agonist effects (3,6) These discrep- 
ancies rmght be due m part to the anatormcal and biochemical 
heterogeneity of the NAS Indeed, this nucleus may be divided in 
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two parts m relataon to CCK8 ternunal and receptor distribution. 
The postero-medlan NAS receives CCK8 terminals ongmatang 
from the ventral tegmental area, most of them also containing DA 
(15,16). On the other hand, the antenor NAS receives CCK8 
ternunals arising from both the ventral tegmental area and from the 
cortical structures (9), and has been shown to contam high levels 
of CCK central binding sites (B-type CCKB) as compared to the 
posterior NAS (22) Conversely, no CCK peripheral binding sRes 
(A-type CCKA) have been detected in the rat NAS. In relation to 
the heterogeneity of NAS, differential effects of CCK8 have been 
observed in blochenucal studies Thus, CCK8 (0.1 nM) was able 
to increase the K+-evoked DA release or the basal DA release 
(CCK8, 0.1, 1 txM) m the posterior region, while CCK8 (1-100 
nM) induced a decrease only on the K+-evoked DA release m the 
anterior region (30) Furthermore, opposite effects of CCK8 have 
been found on the DA-sensmve adenylate cyclase from the 
anterior and the posterior regions (25) On the other hand, CCK8 
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has been reported to both antagomze the amphetamme-evoked 
release of presynaptlc DA and to potentmte the ablhty of DA to 
mh~b~t postsynapuc neurons m the postero-me&al part of the NAS 
(4, 24, 31) In most pharmacological stu&es, CCK8 locally 
injected into the NAS did not modify motor activity of rats 
However, some behaworal studies have emphasized the impor- 
tance of placing the ammals under stimuli such as a novel 
environment in order to observe the proper effects of CCK8 
admmtstered into the NAS (5, 17, 29) Thus, under these 
con&tlons, we have recently reported a decrease m exploratory 
behavior after reJection of CCK8 into the NAS at very low doses 
[0 1 fmol to 100 pmol, (5)] Likewise, very weak concentrations 
of CCK have been shown to be efficient on active and passive 
avoidance behavior (10,29) These last stu&es are the only two 
which have reported an effect of the unsulfated CCK8 (CCK8NS) 
m the NAS 

We have shown m previous stu&es that in the four-hole box, 
the hypoexplorauon induced by CCK8 reJected into the NAS was 
not related to motor disturbances (5) The four-hole box allows the 
experimenter to measure oriented responses of exploratory behav- 
ior (26) Since this behavior represents a complex interplay of 
curiosity and emotionahty, we decided to use also the elevated 
plus maze m order to mvestigate the role of emotmnal factors m 
CCK8-1nduced hypoexploratlon. This test, vahdated by Pellow et 
al (23) as a measure of anxiety m the rat, has advantages over 
other conflict tests, as it reqmres only spontaneous actlwty of the 
animals Therefore, in this study, we have investigated the effects 
of CCK8 and CCK8NS m order to dlstmgmsh their role on 
emotional behawor of rats by use of the elevated plus maze as well 
as the four-hole box test Furthermore, owing to the complexity of 
the CCKerglc network m the NAS, the effects of CCK8 and 
CCK8NS were compared after local injection into the anterior or 
postero-me&an part of the NAS 

GENERAL METHOD 

Ammals 

The subjects were 145 male Wlstar rats (centre d'61evage 
Depr6) weighing 200-220 g at the time of surgery The ammals 
were housed m groups of ten with food and water made available 
ad hb  

Drugs 

Cholecystolomn octapeptlde sulfate (CCK8) and cholecystolo- 
nm octapepude unsulfated (CCK8NS), synthesized m the labora- 
tory of B P Roques, were &ssolved m 0 9% saline The 
following quantities were injected in each postero-me&an NAS 
CCK8 0.1, 1, 3 fmol/0 2 Ixl, CCK8NS 0 1, 1, 10, 100, 1000 
fmol/0 2 p.1; in each antenor part of NAS CCK8 1, 10, 100, 1000, 
10,000 fmol/0 2 )xl, CCK8NS 10, 100, 1000, 10,000 fmol/0 2 
t~1 L364,718 (a generous gift of Merck Laboratories) used as 
antagonist of CCKA receptors was suspended m carboxy- 
methylcellulose (0 05%) The animals received 100 )xg/kg or 200 
I~g/kg IP 

Apparatus 

Four-hole box This automated apparatus consisted of a black 
metalhc square box (45 × 45 × 24 cm) illuminated (175 lux) from 
the top In each of the corners, there was a small corridor 
(length = 8 cm) at the end of which a hole was drilled (diameter = 
3 5 cm) 4 cm above floor extended by a metalhc tube [length = 8 
cm, for detads see (26)] A photoelectric detector was placed at the 
center of each hole The number and the duration of beam 

A 

B 

FIG 1 Microphotographs showing a typical cannula placement into the 
postero-medlan nucleus accumbens (A), or into the antenor nucleus 
accumbens (B) 

" interrupt ions"  served as measures of exploratory behavior and 
were registered on a chart recorder 

The rat was placed m the huddle of the arena and the followmg 
parameters were recorded (a) latency time of the first hole visit, 
(b) number and durauon(s) of nose pokes momtored for 15 mm, 
(c) hole switching analysis which indicates whether ammals 
repeatedly visit the same hole or switch to another one (%), (d) 
hole sequences showing the percentage of adjacent hole visits and 
skipped hole vtstts 

Elevated plus maze The elevated plus maze was a wooden 
apparatus It consisted of two open arms, 50 × 10 cm, and two 
enclosed arms, 50 × 10 × 40 cm, with an open roof arranged such 
that the two open arms were opposite to each other The maze was 
elevated to a height of 50 cm and dlummated from the top The 
measurements were taken by an observer sitting m the same room 
as the maze (23) At the begmnmg of the test, the rat was placed 
in the center of the maze facing an open arm Entry mto an arm 
was defined as the animal placing all four paws into the arm The 
cumulative time spent in, as well as the number of entries made 
Into open or closed arms were recorded dunng a five-rmnute test 
session The results are expressed as the total number or time spent 
m open and closed arm visits and as a percent of the total number 
or time spent m open arms over total number or time spent in open 
and closed arms visits The use of this test for detecting anxlolyuc 
and anxlogenlc drug effects was validated behavlourally, physio- 
logically and pharmacologically by Pellow et al (23) 

Htstology 

After completion of the experiment, overdoses of sodium 
pentobarbttal were adnumstered to the animals The brains were 
removed, frozen and cut on a mlcrotome The shces (50 p.m) were 
stained with cresyl violet Figure 1 represents a trace of lnjectton 
needle into the two regions of the NAS (A = postero-me&an, 
B = anterior) 

Data Analysts 

The results of the four-hole box and the elevated plus maze 
tests were each analysed by a one-factor (treatment) analysts of 
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variance (ANOVA). The slgmficant differences between individ- 
ual means were then ~dentlfied using a Dunnett post hoc test 
(comparison vs saline group), or a Newman-Keuls test (pmrwlse 
comparison). 

EXPERIMENT 1 

Surgery 

Ninety rats were anesthetized by an IP mjecuon of ketanune 
(100 mg/kg) and btlaterally implanted with stainless-steel cannula 
guides (25 gauge) 1 5 mm above the postero-median NAS The 
stereotaxic coordinates according to Paxanos and Watson (21) 
were 1 2 mm anterior to bregma, lateral --+ 1.2, ventral 7 mm 
below the skull The carmula guides were kept clear with wire 
stylets The ammals were tested 8-10 days after surgery 

lntracerebral Injectton 

The animals were rejected into the postero-medlan NAS via 
bilateral 30 5-gauge stmnless-steel needles attached to a 2 I~1 
nucrosynnge (Hanulton) by polyethylene tubing Drugs or saline 
were adnunlstered by an infusion pump (Precmorm) in a constant 
volume of 0 2 jxl for 120 sec. The needles were left in situ for 30 
sec to allow for diffusion away from the cannula grade. 

Fifteen rats were used for the experiment with CCK8 Three 
doses were chosen on the basis of prewous studies (5) CCK8 0 1 
fmol (n = 8), 1 fmol (n = 8), 3 fmol (n = 8) Thirty rats were used 
for the expertment with CCK8NS Five doses were studied 
CCK8NS 0 1 fmol (n = 8), 1 fmol (n--8),  10 fmol (n=  8), 100 
fmol (n = 8), 1000 fmol (n = 8) The control group received 0.2 p.1 
of saline (n=8)  In the experiment with L364,718, four groups 
were used for each dose of L364,718 control (n= 8), CCK8 3 
fmol (n=8) ,  L364,718 100 Ixg/kg (n= 8), L364,718 100 ixg/kg + 
CCK8 3 fmol (n=8) ;  control (n=8) ,  CCK8 3 fmol (n=8) ,  
L364,718 200 p~g/kg (n=8) ,  L364,718 200 Ixg/kg + CCK8 3 
fmol (n = 6). 

Each animal was rejected twice separated by a nunlmum 48-hr 
interval The animals were tested m the four-hole box (for 15 
nun), 15 nun after rejection into the NAS Immedmtely after, the 
animals were placed m the elevated plus maze for 5 mm 
L364,718 was rejected IP 60 nun before mtraaccumbens adrmn- 
]strataon of CCK8 or saline. 

R E S U L T S  

Four-Hole Box 

CCK8 rejected into the postero-medlan NAS produced a 
marked decrease m exploratory behavior. One-way analysis of 
variance confLrmed that there were statistically rehable effects 
between groups (control, CCK8 0.1, 1, 3 fmol) for the number of 
hole visits. F(3,28) = 11 2, p<0.01,  and for the time spent m hole 
visits F(3,28)= 6.9, p<0.05.  Post hoc Dunnett's test confn'med 
that the "g roup"  effects were attributable to CCK8 0 1, 1, and 3 
fmol which were significantly &fferent from the control group 
(p<0.001) for both the number and the tame spent on hole wslts 
(Fig. 2A) The latency tame was not changed and the results of 
analysis of hole sequences showed that rejection of CCK8 &d not 
modify the adjacent holes and skipped hole Vmlts (not shown) 

On the other hand, CCK8NS rejected into the postero-me&an 
NAS did not modify the exploratory behavior of rats (Fig. 2B) 
One-way analysis of variance revealed no staustacally different 
effects between groups (control, CCK8NS 0.1, 1, 10, 100, 1000 
fmol) for the number of hole WSltS" F(5,42) = 1.27, and for the 
tune spent in hole visits, F(5,42) = 1 4 The latency tnue was not 
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FIG 2 Exploratory behavior of rats over 15 nun m the four-hole box test 
(A) Fifteen man after injection of CCK8 into the postem-methan NAS (B) 
Fifteen nun after mjecnon of CCK8NS into the postero-medmn NAS The 
results are expressed m means _+ S E M of the number and the duration of 
hole visits C=control group n=8 for each group ***p<0 001 Dun- 
nett's test 

changed and the results of the analysis of hole sequences showed 
that mjectaon of CCK8NS did not modify the adjacent holes and 
slopped hole visits (not shown). 

L364,718 (100 or 200 ~g/kg IP), a highly selectwe antagomst 
of CCKA bmchng sites rejected 60 nun before CCK8 admimstra- 
non into the NAS, &d not modify the rats' behavior, but 
antagomzed the hypoexplorataon. One-way analysis of variance 
confLrmed that there were stanstacally rehable effects between 
groups (control, CCK8 3 fmol, L364,718 100 i~g/kg, L364,718 
100 ~,g/kg + CCK8 3 fmol) for the number of hole visits 
F(3,28)= 12 72, p<0.01 ,  and for the durataon of hole visits 
F(3,28) = 8 81, p < 0  01 Post hoc Newman-Keuls confirmed that 
3 fmol of CCK8 was significantly different from the control group 
for the number and the durataon of hole visits (p<0.01). Further- 
more, the CCK8 3 fmol + L364,718 100 o.g/kg group was 
slgmficantly different from the CCK8 group (p<0.01) (Fig. 3A). 
For the experiment with 200 0,g/kg of L364,718, the CCK8 3 
fmol + L364,718 group was slgmficant as compared to the CCK8 
3 fmol group for the number and for the duration of hole visits 
(p<0.01) Fig. 3A. 

Elevated PlusMaze 

CCK8 (0 1, 1, 3 fmol) rejected mto the postero-medlan NAS 
reduced the total number of arm entries that was slgmfieant on the 
ANOVA, F(3,28)= 3 23, p<0.05.  Table 1 shows that CCK8 (3 
fmol) reduced a significant effect as compared to the control group 
(p<0.05). The time spent m the open and closed arms was not 
significantly different from the controls F(3,28)= 1.02. Treat- 
ment with CCK8 slgmficantly decreased the percentage of open 
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A) Four hole box B) elevated plus maze 
(n 

-401 i ~102030 ~ i ~ 50 I ~ ~ ~  g ~ 30~ ~ --O 204010 ~ ~ 
0 ~ 0 0 100 0 200 0 100 0 200 L364,718 ~.g/kg (IP) L364,718 ~g/kg (IP) sahne BIB CCK8 ['-'1 sahne BB CCK8 

FIG 3 Antagomsm of CCK8 (3 fmol) effects when rejected into the postero-medlan NAS 
by L364,718 (100 or 200 Ixg/kg) (A) Mean---S E M of the number of hole W SltS m the 
four-hole box 15 nun after mjecuon of CCK8 (B) Mean +-- S E M ratio of the number of 
open-ann v]s]ts over the number of total-ann wslts (elevated plus maze) Rats were tested 
for 5 nun just after the four-hole box exposure L364,718 was injected 1P 60 mm before 
CCK8 mtraaccumbens n = 8  for each group, n = 6  for L364,718 (200 ~g/kg) + CCK8 3 
fmol **p<0  01 vs control groups *p<0 05, **p<0  01 vs CCK8-treated group 

arm entries,  F ( 3 , 2 8 ) = 3 . 1 3 ,  p < 0 . 0 5 ,  and the percentage of  the 
t ime spent  in the open arms, F ( 3 , 2 8 ) = 4  10, p < 0  01 Post  hoc 
Dunnet t ' s  test conf i rmed that the "g roup  e f fec t s "  were attribut- 
able to CCK8 3 fmol ( p < 0  05) for the percentage of  open-arm 
entries and to CCK8 1 and 3 fmol ( p < 0  05) for the percentage o f  
the t ime spent in the open arms (Fig 4) 

In the exper iment  with L364,718,  100 ~g/kg partially reversed 
the percentage o f  open-ann  entries and the percentage o f  the time 
spent in the open arms, whereas 200 )xg/kg complete ly  antago- 
razed the CCK8 effects ( p<0 . 01 )  (F]g 3B) 

CCK8NS (0 1, 1, 10, 100, 1000 fmol) injected into the 
postero-medlan NAS did not modify  the rats '  behavior  in the 
elevated plus maze (Table 1, Fig 4) The one-way analysis o f  
variance indicated no significant different effect  be tween groups 
for the total number  o f  arms entries,  F (5 , 42 )=  1 5, for the t~me 
spent in the open and closed arms, F (5 , 42 )=  1 25, and for the 
percentage o f  open-arm entries,  F(5,42) = 0 7, and the percentage 
o f  the t ime spent m the open arms, F(5,42) = 1 66 

T A B L E  1 

MEAN _+ S E M OF THE TOTAL ENTRIES AND DURATION OF ARMS 
VISITS FOR 5 MIN IN THE ELEVATED PLUS MAZE AFTER INJECTION 

INTO THE POSTERO-MEDIAN NAS OF CCK8 OR CCK8NS 

Drugs Total Entries Total Duratton 

Control 
CCK8 

CCK8NS 

87  --_ 1 5 2054 _ 104 
0 1 fmol 8 6  --- 1 3 2252 _ 189 
1 7 9  _+ 1 1 2352 - 9 4  
3 4 1 - 0 8 "  1970 - 25 6 

0 1 fmol 7 0  --- 1 5 2275 --+ 13 3 
1 9 9 - - -  12 2166___ 126 

10 8 0  - 2 7  1841 - 210  
100 53  - 0 7  2435 _+ 100 

1000 6 6  --- 1 2 2190 - 169 

*p<0 05 Dunnett's test 
n = 8 for each group 

E X P E R I M E N T  2 

Surgery 

Fifty-five rats were stereotax~cally implanted with stainless- 
steel cannula grades following the same procedure described in 
Exper iment  1 The coordinates,  according to Paxmos and Watson 
(21), were 2 5 mm anterior to bregma, lateral --_ 1 5 mm,  ventral 
7 m m  below the skull 

Intracerebral lnjectton 

The reJections were performed using the same procedures and 
schedule descnbed  in Exper iment  1 

Twenty- two rats were used for exper iment  with CCK8 Five 
doses were studied. CCK8 1 fmol ( n =  8), 10 fmol ( n = 8 ) ,  100 
fmol (n = 8), 1000 fmol (n = 8), 10,000 fmol (n = 8) Twenty rats 
were used for the exper iment  with CCK8NS Four doses were 
studied CCK8NS 10 fmol ( n = 8 ) ,  100 fmol ( n = 8 ) ,  1000 fmol 
(n = 8), 10,000 fmol (n = 8) Control  group recewed  0 2 I~1 of  
saline (n = 8) 

RESULTS 

Four-Hole Box 

CCK8 or CCK8NS injected into the anterior NAS induced a 
slight, but not slgmficant increase of the number and durauon of 
hole visits (Fig 5) One-way of analysis of variance revealed no 
statlstically dlfferent effects between groups (control, CCK8 l, 
I0, I00, I000, i0,000 fmol) for the number of hole vislts 
F(5,42) = 1 27, and the duration of hole vlslts F(5,42)= 1.04. 
Sln'ularly, one-way analys~s of variance revealed no stat~stlcally 
d~fferent effects between groups (control, CCK8NS I0, I00, 
I000, I0,000 fmol) for the number of hole vlslts F(4,35) = 1 50, 
and the duration of hole VlSltS' F(4,35)= 0 97 The latency time 
was not changed and the results of the analysis of hole sequences 
showed that rejection of CCK8 or CCK8NS did not modlfy the 
adJacent holes and sI~pped hole VlSltS (not shown) 

Elevated Plus Maze 

Neltber CCK8 nor CCK8NS modified the rats' behav]or in the 
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A) ratio of n u m b e r  of open arms visits over t o t a l n u m b e r  
of arms visits 

40' 501 

~-3o' a '~, 
30" ~2o e 

m 20" 

-=, 10 10" 
~-0 g 

0 o 
C 0.1 1 3 

! 

CCK8 fmol 

llmJla 
T, ,  

I I 

CCK8NS fmol 

B) ratio of the duration of open arms visits over total duration of arms 
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FIG 4 Mean---S E M rat]o of the number of open-arm visits over the number of 
total-arm ws~ts, ratio of the tnue spent m open-arm visits over total time spent m open-arm 
visits Rats were rejected with CCK8 or CCK8NS into the postero-med]an NAS and tested 
for 5 nun m the elevated plus maze just after the four-hole box exposure n = 8 for each 
group *p<0 05 Dunnett's test 

elevated-plus maze (not shown) One-way analysis of variance 
revealed no stattst~cally different effects between groups (control, 
CCK8 1, 10, 100, 1000, 10,000 fmol) for the total number of arm 
entries, F (5 ,42 )=0 .5 ,  for the tame spent m the open and closed 
arms, F(5 ,42)=  1.30, for the percentage of open-arm entries, 
F(5,42) =0 .92 ,  and for the percentage of the time spent m the 
open arms, F(5 ,42)=  1.64 One-way analysis of variance mdl- 
cated no statistically different effects between groups (control, 
CCK8NS 10, 100, 1000, 10,000 fmol) for the total number of 
arms entries, F (4 ,35)=0 .54 ,  for the tame spent in the open and 
closed arms, F (4 ,35)=0 .10 ,  for the percentage of open arms 
entries, F(4,35) = 1.29, and for the percentage of the tame spent m 
the open arms, F(4 ,35)=  1.01 

GENERAL DISCUSSION 

In order to study the effects of CCK8 m relation to the 
heterogeneous distnbutaon of CCK ternunals and receptors m the 
rat NAS, the previously used expenmental  procedure (5) was 
modified by reductaon of reJected volume of drugs (0 2 Izl m place 
of 1 i~1) and the behavior was observed 15 mm after rejection 
Using these new condltaons, the mjectton of CCK8 into the 
postero-medlan NAS produced the same reductaon m exploratory 
behawor measured m the four-hole box as those prewously 
described (5) On the other hand, CCK8NS (0.1-1000 fmol) did 
not modify the exploratory behavior of the ammals after rejection 
into the same region of NAS 

In the elevated plus maze, CCK8 (3 fmol) rejected into the 
postero-mechan NAS reduced a decrease of the total number of 
entries conf'lrrmng the effect of CCK8 m decreasing the explor- 
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FIG 5 Exploratory behavior of rats over 15 nun m the four-hole box test 
(A) F]fteen nun after reJection of CCK8 into the antenor bIAS (B) Fifteen 
nun after mjectaon of CCK8NS into the antenor NAS The results are 
expressed m means -+ S E M of the number and the duraaon of hole ws~ts 
C = control group n = 8 for each group 
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atory acttvlty of antmals The ratio open/total arms visits was 
stgmficantly decreased at 3 fmol for the number and at 1 and 3 
fmol for the time spent in open arms, indicating an anxlogenic-hke 
effect for this peptide This is supported by the lack of significant 
correlation between the percentage of entries into open arms over 
total arms visits and the total number of entries for the 3 doses of 
CCK8 ( r= 8, ~ = l) Indeed, other sedation-causing drugs, such as 
halopendol, seem to decrease the total number of arms visits 
wtthout altermg the ratio open/total arm VtSltS [Pellow et al (23)] 

In contrast to CCK8, the unsulfated analog CCK8NS (0 1- 
1000 fmol) injected mto the postero-medlan NAS dtd not change 
the rats' behavior m the elevated-plus maze 

Therefore, our results suggest that the stte through whtch 
CCK8 induces an hypoexploration and an increase of rat emotion- 
ahty is not the central-type CCKB receptor, but the peripheral 
CCKA type This is supported by suppression of the CCKS- 
induced effects by L364,718, a highly potent and selective 
antagontst of CCKA binding sites (1) The pharmacology of this 
receptor type appears to match that of the receptor inducmg the 
CCKS-potenttatlng effect of DA responses In the postero-medlan 
NAS described by Crawley et al (3) Tbas is a rather striking 
result smce, at this time, binding and autoradiographtc studies 
indtcate the presence of only one class of binding sttes m the rat 
NAS corresponding to B or central CCK8 receptors in NAS for 
which the affintty of CCKSNS was only about five to ten ttmes 
lower than CCK8 (8, 12, 19, 22) However, measurable levels of 
the peripheral-type CCK receptor have been described in rat brain 
structures such as the sohtarlus tractus nucleus, the area postrema, 
the Interpeduncular nucleus and the postenor hypothalamtc nu- 
cleus (19) 

The other goal of this study was to examine the effects of 
CCK8 and CCK8NS after injectton into the anterior regton of the 
NAS Both compounds produced no significant modifications of 

the rats' behavtor m the four-hole box and the elevated plus maze 
tests, although a slight mcrease in exploration m the four-hole box 
was obtained after injection of 10 and 100 fmol of CCK8 or 
CCK8NS (Fig 5) The antenor part of the NAS is rich in CCKB 
receptors but their mvolvement in the behavior of rat is not clearly 
understood Only two studies have reported an effect of CCK8NS 
administered into the NAS Thus, CCK8 or CCK8NS were shown 
to antagontze the hypolocomotion mduced by low doses of 
apomorphlne [10 ng into NAS, (29)] Furthermore, Fekete et al 
(10) descnbed a facilitation of the extinction of active avoidance 
behavior and an attenuation of the retention of passive avoidance 
behavior after injection of CCK8 or CCK8NS in the fmol dose 
range However, the lmphcatlon of one or both types of CCK 
receptors m these responses has not been studied 

In conclusion, the modulatory effects of CCK8 in the NAS 
seem to be dependent on the motivational and emotional state of 
rats These effects are restricted to the postero-median part of the 
NAS and appear to mvolve CCKA binding sites The lack of 
CCK8 actions at the level of the antenor NAS emphasized the 
heterogeneity of this structure and raises the question of the role 
played by CCKB receptors m this part of the NAS The recently 
described immunohistochemtcal and connectional singularities of 
various compartments in the rat ventral stnatum, supporting the 
differences between the rostral and the caudal part of this structure 
(13), can help to better understand the role of CCK in the rat NAS 
The recent development of a selective agonist (2) and antagontst 
(11) for CCKB bmdlng sttes should clarify the phystologlcal 
implications of this receptor type in the central nervous system 
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