
r

..... ,, ....... lit1 II li[ ...................... i"" - ............................................... T_tlll .......................... |'_wri_ ............. "_- .......................... _'_r ...................................................................

F /,,cz7 z..

European .Journal _l Pharma('oh_gr, ]06 ( I g85) 53_.J 546 N o_ 539

I _Iscv i,..'r

TIlE BINI)ING OF SEROTONERGIC I,IGANDS TO TIlE PORCINE ('IIOROID PLEXUS:

CllARA(TERIZATION OF A NEW TYPE OF SEROI"ONIN RECOGNIllON SITE

ANGEL PAZOS, DANIEL HOYER and JOSE M. PALACIOS *

Pr,.,'lini,'al Resear,'h. Nundo: l.td., Bash', C!1-4002. Switzerland

Received 2 May 1984. revised MS received l0 Augus! 1984, accepted 10 September 1t_84

A. PAZOS, D. HOYER and J.M. PALACIOS, The binding of serotonergic hgands to the porcine choroid plexus:

charat'terization of a new type of serotonin re('ognitmn site, European J. Pharmacol. 106 (1985) 539-546.
The kinetic and pharmacological characteristics of the binding_ of I _tl]5-1-1T (serotonin). I _| !18"Oi i-I)PAT (8-OII-2-

di-n-propylaminotetraline), [aH]LSD, ['lHlketanserin and I'_H]mesulergine to membranes from frontal cortex, hippo-
campus and choroid plexus of pig brain were studied. The binding of these ligands to frontal cortex and hippocampus
demonstrated the presence of 5-1-1'l'j and 5-HT 2 sites in both tissues, although hippocampus was richer in 5-1-tTI
(subtype 5-HTI^) sites. I_H]5-HT, [3H]mesulergine and I_HII.SD labeled the pig choroid plexus with high affinity.
The pharmacological profiles of [3H]5-HT and [3Hlmesulergine binding to this tissue were closely comparable.
Ligands reported as selective for 5-1-1Tl^, 5-HTla or 5-HT 2 subtypes did not show high affinity for these binding sites.
Therefore, these 5-HT binding sites in pig choroid plexus could be named 5-HTI(.. Other drugs with a high affinity for
these sites were methysergide and mianserine, in pig frontal cortex, [_ H]5-HT labeled the different subtypes of 5-1-tTI
sites, in contrast, [3HImesulergine bound in pig frontal cortex to a small population of sites with pharmacological
properties similar to those of the choroid plexus 5-HTIc sites. Possible physiological functions in which these sites
might be involved are discussed.

5-11Tj recognition sites Serotonin Mesulergine I.SD ('horoid plexus Frontal cortex

I. Introduction biphasic manner. Two serotonergic agonists, 8-

The presence of multiple serotonin recognition OH-DPAT (8-OH-2-di-n-propylaminotetraline)

sites has been supported by pharmacological, bio- (Hjorth et al., 1982) and RU-24 969 (5-methoxy-
i chemical and electrophysiological findings (Agha- 3[1,2,3,6-tetrahydropyridin-4-yl]lH-indole) (Eu-

i janian, 1981; Nelson et al., 1980). The classifica- vrard and Boissier, 1980) also show high affinity

tion of 5-HT receptors proposed by Peroutka and for only a portion of the [3H]5-HT binding sites
Snyder (1979), naming 5-HT 1 sites those labeled (Hunt and Oberlander, 1981; Middlemiss and

Fozard, 1983; Gozlan et al., 1983). Autoradio-

by [3H]5-HT with nanomolar affinity and 5-HT 2 graphic studies have also demonstrated the hetero-
sites those labeled by [3H]spiperone, has gained geneity of the sites labeled by [_HI5-HT (Desh- ;i
widespread use.

In recent years, evidence has accumulated in mukh et al., 1983; Marcinkiewicz et al., 1984; !
support of the existence of different subtypes ot Cort6s et al., 1984). These results have suggested

5-HT I recognition sites. Some neuroleptics (Pedigo the presence of at least 2 subtypes of 5-HT_ sites

et al., 1981) and fl-blockers (Middlemiss et al., named 5-HTIA and 5-HT_a (Pedigo et al., 1981).

1977; Nahorski and Willcocks, 1983; Hoyer et al., Whether or not the different subtypes of 5-HT !
recognition sites do represent actual 5-HT receptor

in preparation) displace [3H]5-HT binding in a
subtypes awaits the demonstration of a functional
role for these sites (see Fozard (1983) for a recent

* To whom correspondence should be addressed, discussion).
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! By using in vitro quantitative autoradiography, plexuses from 4-6 animals were used in each

! we confirmed (Cort6s et al., 1984) that one of the saturation or competition experiment.
areas labeled with high affinity by [3H]5-HT in the Membranes from the 3 tissues were prepared as

i rat was the choroid plexus as previously reported described (Pazos et al., 1984). Briefly, tissues were
by several authors (Young and Kuhar, 1980; homogenized in 0.32 M sucrose and this homo-

_t Meibach et al., 1980; Biegon et al., 1982; Marcin- genate was centrifuged at 70000 × g for 15 min.

! kiewicz et al., 1984). The presence of 5-HT neu- The pellet was resuspended, incubated at 37°C for
tons and fibers in choroid plexus has also been 15 min then centrifuged again. The final pellet was
described (Chan-Palay, 1976; Steinbush, 1981). In resuspended in 50 mM Tris-HCI buffer (pH 7.7)

our study, we found that these 5-HT receptors in containing 4 mM CaCI 2 and 0.1% ascorbic acid
the rat choroid plexus were labeled not only by and stored in liquid nitrogen till used.

• [3H]5-HT and [3H]LSD, but, surprisingly, also by Binding assays were carried out by adding 750
the reputed 'selective' 5-HT 2 ligand [3H]mesuler- #l of tissue suspension to tubes containing 50 #i of

', gine (Closse, 1983). In addition, spiperone, /_- 3H-ligands and 200 lal of different drugs all dis-t

i blockers, RU-24 969 and 8-OH-DPAT (proposed solved in the same Tris-HCI buffer, containing in

ligands for 5-HTI, and 5-HTI, sites, see above) addition 10 #M pargyline. The concentrations of
, did not displace these sites with high affinity. The labeled ligands in the competition experiments

5-HT 2 ligand [3H]ketanserin (Leysen et al., 1982) were 4 nM [3H]5-HT and 1 nM [3H]mesulergine.
did not label them. These results showed that the The final tissue concentrations were 20 mg/ml for

5-HT receptors localized in the choroid plexus choroid plexus and 40 mg/ml for hippocampus
could not be classified with the subtypes already and frontal cortex. The tubes were incubated at
described. Therefore, we named these receptors 37°C for 30 min and rapidly filtered under re-

5-HTlc sites (Cort6s et al., 1984). duced pressure through Whatman GF./B filters.
In order to obtain more detailed information on The filters were rapidly washed twice with ice-cold

the pharmacological characteristics of these sites, Tris buffer and transferred to plastic counting
we did membrane binding studies, and because of vials containing 10 ml of Lumagel. Extraction of
the amount of tissue required we used porcine radioactivity from the filters was carried out by
choroid plexus. The properties of the serotonergic incubation at 60°C for 30 min and subsequent

binding sites in the choroid plexus were compared cooling. Radioactivity on the filters was counted
to those of the hippocampus and frontal cortex, by liquid scintillation spectrometry (67% effi-
areas rich in the other subtypes, ciency). To define non-specific binding, 1 _M

We report here (i) the kinetic characteristics of 5-HT was used in the case of 5-HT msites while
the binding of [-_lll5-H'l', [_ttILSD, I_HI8-OH- mianserin (! p.M) was used for the 5-1tT2 sites. As
DPAT, [3H]ketanserin and [3H]mesulergine to pig a rule, all incubations were carried out in tri-
frontal cortex, hippocampus and choroid plexus, plicate. Experiments were repeated 2 or 3 times.
(ii) the pharmacological profile of the [3H]5-HT Protein concentration was determined accord-
and [3H]mesulergine binding to so-called '5-HTlc' ing to the method described by Bradford (1976).
sites, and (iii) evidence that these subtypes are not Binding parameters for saturation kinetics and

only located in the choroid plexus, drug competition studies were calculated accord-
ing to the SCTFIT program (De Lean et al., 1980),
using a computer-assisted system.

2. Materials and methods Means + S.E.M. are given for the Bmax and KD
values obtained with all ligands in the 3 tissues.

Pig brains were obtained from a local slaugh- Linear regressions and correlation coefficients were
terhouseand placed on ice immediately after death, calculated in order to quantify any correlations
Choroid plexuses were carefully removed from the between tile affinities of diffcrcnl drugs.
ventricular system. The hippocampus and the [_HI5-ttT (26.8 Ci/mmol). [_HILSD (46.7
frontal pole of Ihc corlcx were dissected. Choroid Ci/nmlol) and [_Hlketanserin (64 Ci/mmol) were
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I obtained from New England Nuclear IDreieich, • • L

F.R.G.). [3H]8-OH-DPAT (105 Ci/mmol) was ob-
s tained from CEA, Saclay (France). [_ti]Mesuler-

: gine (85 Ci/mmol) was synthesized and labeled by
the Biopharmaceutical Department, Sandoz lad. =

r purchased or kindly provided by the manufac- '_ / ._
turers and pharmaceutical companies. _ |

[[ I I t i l h I L I I I I I I ',

3. Results 1_ I0 9 8 7 6 5 4
)

F 1_ 3.l. Saturationkineticxofthebindingofseoeral B . ,.,-_.-.,t+-J_--._,00I_-" " "

! 5-HT 3H-ligands in several pig brain areas •
t !

r _ i Table 1 is a summary of the values for maximal

; capacities (Bmax) and apparent dissociation con- "

stants (KD) for [3H]5-HT, [3H]LSD, [3H]8-OH- _ 7_ •
DPAT, [3H]ketanserin and [3H]mesulergine in pig _.
cortex, hippocampus and choroid plexus. Specific "

binding was defined using 1 /_M 5-HT when _ / _[-_HI5-HT or [3H]8-OH-DPAT were used as
ligands. For [3H]ketanserin, 1 #M mianserin was ,_oI-
used. When [_H]mesulergine was assayed either 1 / [ I l _ I _ I J
/xM mianserin or 1 /xM 5-HT were used indepen- Io 9 8 7 6 5 4
dently to define non-specific binding (see below). -Lo0 [ ]
Finally, when [3H]LSD binding experiments were Fig. 1.Competitioncurvesof severaldrugs for[3HImesulergine(A) and I_1115-H'I"(11)bindingto pigchoroidplexus.LSD(O),
carried out, non-specific binding was defined by a methyscrgide(e), ketanserin(Q),( - )21009 (I--I),mianserin(*)
mixture of both 1 pM 5-HT and 1 _tM mianserin, and 8-OH-DPAT(A). The curvesshownare from one repre-

In the frontal cortex [_H]LSD, a ligand of both sentativeexperiment. Bindingassaysand curves fitting were
5-HTI and 5-HT 2 sites, labeled the largest number carried outasdescribedin Materialsand methods.
of sites. The population of sites labeled by [3HI5-
HT was lower than that obtained with [3HILSD, larger number of sites (P < 0.05) than [3Hlmesu-

,. but clearly larger than that labeled by [3H]8-OH- lergine (table 1).
DPAT, a 5-HTIA ligand. Of the selective 5-HT 2 In the hippocampus [3H]LSD also had the
ligands, [3H]ketanserin marked a significantly largest Bm__. The number of sites recognized by

TABLE 1

Bin,., and KDvaluesof the bindingof severalserotonergicligandsin differentbrainareasin the pig.

Ligand Cortex Hippocampus Choroidplexus

a,,,_" Ko" B,,,,,,, K t) B,,,,,,, Ko
' (fmol/mgprot) (nM) (fmol/mg prot) (nM) (fmol/mg prot) (aM)

[3H]5-HTh 212:t:41.2 4.9+1.0 2125:21.9 10.8±3.9 347+91 6.5+2.8
[3HILSD 368-1-37.8 5.55:0.8 2905:17.3 6.0±0.7 602±82.3 9.7+2.5
[3H]8-OH-DPAT': 75+ 7.7 4.25:1.3 123::t:17.6 3.1±2.2 ND a -
[3HlKetanscrin 1305:21,0 2.65:0.7 535:10.0 3.1± 1.0 ND -
[3H]Mesulergine 34+ 9,5 1.7+0.3 195:4.6 2.2+0.7 300+63.7 1.1±0.l

aMean+ S.E.M.(n = 3-4).b[3H]Serotonin.c[3H]8.OH.2.di.n.propylaminotetraline.dNon detectable.

i



1

! 542

_i [3H]5-HT was somewhat higher than that labeled shown in fig. 1. These curves as well as the data in
_ by [3H]8-OH-DPAT. On the other hand, [3H]ke- table 2 were obtained by computer-assisted analy-

i tanserin labeled a population as above. When the best fit obtained
small of sites al- sis described

! though one clearly larger than that labeled by was to a two-site population model, the values for

[3H]mesulergine (table 1). Finally, no binding of the -log K is and the proportion of sites are given

[3H]8-OH-DPAT and [3H]ketanserin was detected in table 2.

in the choroid plexus. [3H]5-HT and [3H]mesu- In the choroid plexus, [3H]mesulergine binding_ lergine labeled a similar population of receptors, was inhibited in a monophasic manner by all the

although less than with [3HILSD (table 1). drugs used (table 2 and fig. 1A). The amount ofApparent dissociation constants were similar non-specific binding defined using 1 pM 5-HT
for each ligand in the 3 tissues (table 1). was comparable for the different drugs and repre-

'I sented 25-35% of the total binding(fig. 1A). No
_ 3.2. Competition by different drugs for ['_H]mesu- difference was found when 1 pM mianserin in-

1 lergine and [3H]5-HT binding sites in pig choroid stead of 5-HT was used to define non-specific
l plexus membranes binding.
:! With the exception of metitepin and piren-
_ - Log Ki values for the different drugs in pig perone, the inhibition of ['_H]5-HT binding to
i choroid plexus for two proposed 5-HTtc ligands choroid plexus by the drugs tested was also best

(see Introduction) are summarized in table 2. The fitted by a single site analysis (table 2, fig. 1B).
competition curves of some of these drugs are Similar amounts of non-specific binding, corre-

TABLE 2

Comparison of the affinities of several drugs for [lH]mesulergine and I_H]5-HT binding sites in cortex and choroid plexus in the pig.

Drug I_HJMesulerg ine I_HI5-HT

Cortex Choroid plex. Cortex Choroid plex.

-- log K i " -- log K i -- log K i - log K i

Mianserin 7.9 J 0.05 8.2 ± O.17 5 9 .t 0 40 7.9 t 0.30

LSD 8.1 5:0.05 8.1 5:0.36 8.2±0.01 8.3+0.10

Methysergide 8.7 + 0.04 8.7 5:0.02 8.9 5:0.50 (19%) 8.5 5:0.08
7.3 :t. 0,16 (81%)

5-HT 7.4 ± 0.0q 7.6 _ 0.07 8.3 5:0,10 7.7 ± (t,09

Metitepin 7.9 ± 0.50 7.85:0.40 7.7 ± 0.26 (58"g) 8.5 ± 0.02 (50%)
6.11t I).27 (42%) 6.7 _ (I.27 (511%)

Ketanserin 7.0 5:0.22 7.3 4 0 04 5.5 ± 11.21 . 6.8 :t:11.0t_

Pirenperone 7.7 5:0.40 7,6 5:0.29 8.3 5:0.40 (36%) 7.9 5:0.50 (58%)

5.35:0.26 (64%) 6.05:0.57 (42%)

Cinanserin 6.8 e 6.7 5:0. I 1 5.5 + 0.10 5.8 + 0.01

( + )Butaclamol 6.7 5:0.03 6.8 5:0.09 7.0 ± 0.10 6.8 5:0,12

RU-24 969 b 6.2 + 0,30 6.7 5:0.28 9.6 :!:0.42 (26%) 6.8 + 0.5 I

7.4 5:0.03 (74%)
8-OtI-I)PAT ' 5.32[ 0.35 5.3 ± 0.20 8.4 :_0.31 (31 "g) 5.3 ± 11.2

6.0 5:0.03 (69%)

( - )21 009 d 5.7 5:0.04 5.7 _ 8.4 5:0.02 (42%) 5.7 5:0.20
6.1 5:0.20 (58%)

Spiperone 5.9 ± 0.01 6.0 ± 0.20 7.1 ± 0.31 (52%) 5.7 ± 0.30
5.3 ±0.38 (48%)

Mesulergine 8.7 5:0.09 8,9 ± 0.10 8.2 5:0.26 (37%) 8.4 5:0.28
5.5 ±0.20 (63%)

a t d --. "_Mean ± S.E.M. b 5-Methoxy-3[I,2.3,6-tetrahydropyridin-4-yliltl-indole. 8-OIt-2-di-n-propylaminotetraline. ,fl.-ter-butyl-amino-

2-hydroxypropoxy]-indol-2-carbonic-acid-isopropylester. ¢ Dala from 1 experiment.

.... L . _±_ _ iiillli ilii ili II __ L hi ]_ .
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sponding to 55-65% of the total binding, were ginc and [_II]5-HT binding sites ill pig choroid
obtained with the different drugs (fig. 1B). plexus (fig. 2A). Besides 5-HT and mesulergine,

A very gt_)d correlation was found belweez} tile methysergide, LSD, mianserin and metitepin
affinities of the different drugs for [31t]mesuler- showed high affinity for these sites (table 2, fig.

1A, B). Spiperone, cinanserin or ketanserin, de-

A 10 _ / scribed as selective 5-H'l"2 ligands, had a poor
, 0.89 _ affinity for these sites (table 2, fig. IA, B). Other

,, / drugs with low affinity for these 5-HTtc sites were9 8-OIt-I)PAT, RLI-24 969. spiperone and the fl-

o_a/-_ blocker (-)21 009 (4[3-ter-butyl-amino-2-hy-

d roxypropoxy]-indol-2-carbonic acid-isopropyles-

a .4
ter), ligands selective for 5-HT|A or 5-HTla sites

_-, 7 (table 2, fig. IA, B).

3.3. Competition by d_/]brent drugs fiJr ['_ll/mesu-

-_ 6 _:/ •8 lergine and [ t11/5-H'1' binding sites in pig ji'ontul

/. corlical membranes

5
I I I I I I Table 2 also summarizes the affinities of the

5 6 7 8 9 10 different drugs for [3Hlmesulergine and [3H]5-HT

-L0o Kt 3[H]MESULEIIGINECHPLEXUS bindiqg sites in pig frontal cortex. The competition
curves obtained for ]_tlJmesulergine binding It)
cortical membranes were again monophasic (table

e 10 - _ 2). The amount of non-specific binding, defined as

09a / before, was comparable for the different drugs and
much higher than that obtained in choroid plexus

9 1

i.e. about 50% of the total binding.
The affinities of the drugs for these binding

s - sites were similar to those found in the choroid

__ ,,_.q,,7 plexus, as illustrated by the very good correlation _:"ii
._ 7 -- between the Kis for [3H]mesulergine binding in _i:,

/ _ both tissues (fig. 2B). :_i_
-_-.-Z In contrast, the profile of the competitive bloc- !_

"-" 6 L_ 'zl2 kade of [3H]5-HT binding to cortical membranes
, was completely different from that described be-

5 fore. Most of the drugs showed biphasic competi-
I I I I I I tion curves (table 2), No correlation was found _:_'
s e 7 s e _o between Kis of the drugs in this tissue and those

-Log Ki 3[HIMESULERGINECH,PLEXUS observed either in the choroid plexus with [_H]5-
HT itself or in both tissues using [_H]mesulergine !i.Fig. 2. Correlationbetween drug affinities (-log K i) for

[_H]mesulergineand (_H]5-HTbinding to pig choroidplexus as a ligand (not shown). ,_,_
(A) and for [3Hlmesulerginebindingto pigcortexandchoroid !!!i:
plexus (B). Numberscorrespondto the drugs fisted be.'ow, i
Data were compared by linear regressionanalysis and the 4. Discussion

1

correlationcoefficientis givenin the figure.* Highaffinitysite }
was taken for the correlation.1 Methysergide,2 Mesulergine,3 !
LSD, 4 Mianserin, 5 Metitepin, 6 Pirenperone, 7 5-HT, 8 The data presented here extend and confirm
Cinanserine,9 Ketanserin, l0 Butaclamol, 11 RU-24969, 12 our previous report of the existence of a new
Spiperone, 13 (-)21 009, 148-OH-DPAT. subtype of 5-HT_ binding site, richest in the mare-



malian choroid plexus, and which we have named [_H]5-HT and [_H]mesulergine labeled a she
5-HT_c (Cort6s et al., 1984). In addition we show that seems to be the same, as indicated by (1) the
that this subtype is also present in frontal cortical maximal number of sites obtained with both

membranes, ligands (table1), and (2) the verygood correlation

Multiple serotonin recognition sites have been found between K i of drugs for [-_H]5-HT and
described. Peroutka and Snyder (1979) classified [3H]mesulergine (fig. 2A). Ligands selective for

them as 5-HT I (labeled with high affinity by 5-HT1A and 5-HTIB, e.g. spiperone (Pedigo et ai.,
[3H]5-HT) and 5-HT 2 (labeled by [3H]spiperone 1981), 8-OH-DPAT (Gozlan et al., 1983), RU-24
with high affinity). 5-HTIA and 5-HTIn subtypes 969 (Hunt and Oberlander, 1981) or the/_-blocker
have been proposed (Pedigo et al., 1981). We have ( - )21 009 (Hoyer et al., in preparation) showed a
suggested a third subtype of 5-HT 1 site, 5-HT_c low affinity for these sites (table 2, fig. 1A, B). On
(Cort6s et al., 1984; this paper), the other hand, it is not a 5-HT 2 site, because it is

Our saturation studies with pig brain (table 1) not recognized by [3H]ketanserin and because
have demonstrated the existence of this multiplic- drugs such as spiperone, butaclamol, cinanserine
ity of sites in frontal cortex and hippocampus, as or ketanserin (Leysen et al., 1982) had a low

! described for other mammalian species (Peroutka affinity (table 2). Therefore, this subtype cannot

:i and Snyder, 1979; Pedigo et al., 1981; Marcin- be classified as a 5-HTI^, 5-HTle or 5-HT 2 site.
_ kiewicz et al., 1984). Frontal cortex seems to con- Applying the criteria of Peroutka and Snyder

tain all the 5-HT subtypes described. This is il- (1979), we proposed that this site be called 5-HT w
iustrated by the fact that [3H]LSD, a 5-HT_ and (Cort6s et al., 1984), because 5-HT exhibits
5-HT 2 ligand (Peroutka and Snyder, 1979), labeled nanomolar affinity for it (table 1, table 2). In
a greater number of sites than did [3H]5-HT. in addition to the drugs mentioned above methyser- t
addition [3H]5-HT labeled a significantly higher gide, LSD and mianserin showed high affinities [population of sites (P < 0.05) than did the 'selec- for these 5-HT sites (table 2, fig. 1A,B). Interest-
tire' 5-HTtA ligand [3H]8-OH-DPAT (Gozlan et ingly, metitepin and pirenperone also had good I
al., 1983), showing the presence of different sub- affinity although they displaced [3H]5-HT biphasi- I
types of 5-HT I sites in this structure. Sites labeled tally (table 2). '- i

by [_H]ketanserin (Leysen et al., 1982) had the The characteristics of the [3H]mesulergine bind-
pharmacological characteristics of 5-HT 2 recep- ing sites in porcine frontal cortex membranes
tors, as has been shown elsewhere (Pazos et al., closely resembled those described in choroid i

1984). Finally, as discussed here, sites labeled by plexus, as illustrated by the very good correlation

[_H]mesulergine displayed the properties of the for the affinity of several drugs in both tissues (fig.
5-HTlv subtype(table 1). 2B). On the other hand, this confirms that

A similar analysis of the data obtained with pig [:_Hlmesulergine did not label 5-HT 2 receptors in
hippocampus, reveals that this tissue is strongly pig cortex, but rather the 5-HTIc receptors as we
enriched in fi,ltT,^ sites and has very few 5-tiTt, have reported (Pazos el al., 1984).

and 5-HTIc. sites (table 1). Autoradiography has in contrast to the results from choroid plexus,
shown the same to be true in the rat (Cortes et al., the binding of [_H]5-HT to porcine cortical meta-

l984), branes corresponded to that expected for a 5-HT_
Only [_H]5-tt'I', [_ltILSI)and [_lllmesulergine ligand. The fact that drugs such as RU-24 969,

labeled the choroid plexus while [_H]8-OH-DPAT 8-OH-DPAT, spiperone or (-)21 009 displaced
and [_Hlketanserin did not show any detectable these binding sites biphasically (table 2) could
binding. This is consistent will) our initial aurora- suggest the existence of 5-H'l'l^ and 5-11'I'H_in this
diographic findings in the rat (Cort6s et al., 1984). tissue. The biphasic competition curves generated
The number of sites labeled by [_ll]5-HT and by methysergide and mcsulergine (table 2) might

['_H]mesulergine was quite comparable, ahhough be indicative of the labeling of 5-1-1Tic sites, but
the number of sites labeled by [3H]LSD was higher more specific experiments are required to clarify
(table 1), a fact which we cannot yet explain, this point.
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What is the functional significance of these disease. Further studies are required to support
5-11'1"1_sites'? The main physiological role of tile this hypothesis.
choroid plexus is tilt: control of tile vohlnl¢ ;.lltd i|cc;,lUS_2of the hlflucncc of ('SI: production on
composition of the cercbrospinal fluid (CSF), central nervous system activity, one cannot disre-

(Davson, 1967). The involvement of several neu- gard the possible involvement of 5-HT_c recogni-
rolransmilters in the regulation of the activity of lion sites in other central functions known to be

the choroid plexus has been suggested on the basis partially regulated by serotonergic tone, such as
of morphological and physiological evidence, analgesia (Basbaum and Fields, 1978), cardiovas-
Noradrcnergic aild cholincrgic inncrw|tion, as well cular control (Kuhn el ai., 1980) or sleep (Coulter
as the effects of adrenergic and cholinergic drugs el ai., 1971). It must be pointed out that no effect
on CSF production have been documented (Lind- related to these topics has been found so far in the
vail el aJ., 1977; 1978). It is of relevance to the clinical trials performed using mesulergine (Jel-

present findings that serotonergic fibers have also linger, 1982; Schneider et al., 1983).
been found in the choroid plexus of the rat The present results, as well as those of autora-
(('han-I_alay, 1976; Steinbush, 1981). These fibers diographic studies in progress in our laboratory°
arise from neurons within the dorsal and medial show the presence of 5-HT_c sites in the frontal
raphe nuclei (Moskowitz et al., 1979) and most of cortex and several other brain areas. Systematic
them end on the blood vessels that supply the studies are needed in order to correlate the affini-
plexus (Napoleone et al., 1982). Serotonergic fibers ties of the different drugs for these sites and their
also emanating from the median and dorsal raphe activity in several behavioral tests before any phys-
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