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Introduction

Interleukin 1 (IL-1) is a pleiotropic cytokine, widely involved in interaction between the immune, nervous and endocrine systems [ 1]. The effects of IL-1 on neuroendo crine and brain functions are actually well documented [START_REF] Dunn | Interleukin-I as a stimulator of hor mone secretion[END_REF][START_REF] Rothwell | Functions and mechanisms of in terleukin• I in brain[END_REF][START_REF] Bcrkenbosch | dovsky H: Neuroendocrinology of interleukin• I[END_REF]. Peripheral or central administrations of IL-1 in rodents has potent neuroendocrine actions on the hypo thalamus-pituitary-adrenal (HPA) axis through an in crease in corticotropin-releasing factor (C'RF) secretion from the hypothalamus followed by an increase in adreno corticotropic hormone (ACTH) [START_REF] Sapolsky | Vale W: Interleukin-I stimulates the hypotha• Jamie conicotropin-releasing factor[END_REF][START_REF] Berkenbosch | Corticotropin releasing fac tor producing neurons in the rat activated by interleukin• I[END_REF][START_REF] R1vier | In !he mouse. the activation of the hypothalamic pituitary adrenal axis by a lipopolysaccharide (endotox• in) is mediated through interleukin-I[END_REF][START_REF] Wolosky | Conicotropin-relcasing activity of monokines[END_REF][START_REF] Kakuscka | Endotoxin-induced conicotropin releasing hor• mone gene expression in the hypothalamic paraventricular nucleus is mediated centrally by interleukin-I[END_REF].

At the pituitary gland level, IL-1 is also directly involved in the regulation of anterior pituitary hormones such as ACTH, GH, LH, TSH and PRL [START_REF] Wolosky | Conicotropin-relcasing activity of monokines[END_REF][START_REF] Bemton | Fein HG: Release of multiple hor• mones by a direct action of interleukin-I on pituitary cells[END_REF][START_REF] Rettori | Central action of interleukin-I in altering the release of TSH. growth hormone and prolactin in the rat male[END_REF][START_REF] Keh1er | Human recombinant interleukin• I� and a. but not recombinant tumor necrosis factor. stimulates ACTH release from rat ante• rior pituitary cell in vitro in a prostaglandin E1 and 'AMP independent manner[END_REF][START_REF] Rivest | Diff erential effect of central and peripheral injection of interleu• kin• I� on brain c-fos expression and neurocn docrme functions[END_REF][START_REF] Rivest | R1v1er C: Interleukin-I� inhibits the endogenous expression of the early gene c-fos located within the nuc l eus of LH-RH neurons and interferes with hypothalamic LH-RH re lease during procstrus in the rat[END_REF][START_REF] Schota | Hu• man recombinant interleukin• I receptor antag onist prevents adrenoconicotropin. but not in terlcukin-6 responses to bacterial endotoxin m rats[END_REF] and in the liberation of the posterior pituitary hormones vaso pressin (AVP) and oxytocin (OXY) [16,[START_REF] Naito | Effects of interleukins on plasma arginine vasopressin and oxytocin lev els in conscious. freely moving rats[END_REF]. In addition to these neuroendocrine actions, brain-mediated ef f ects are observed following human IL-1 (hi L-1) administra tion (i.v. or i.c.v.) in rat and mouse brain such as fever [ 181. analgesia [START_REF] Oka | lntracerebroventricular injection of interleukin-Ieć induces hyperalgc sia in rats[END_REF], modulation of food intake [START_REF] Chance | Aphagic and adipsic effects of interleukin-I[END_REF], increase in slow wave sleep [START_REF] Opp | Interleukin-I alters rat sleŊp: Temporal and doseŃrcleated effects[END_REF], behavioral changes [START_REF] Rothwell | Functions and mechanisms of in terleukin• I in brain[END_REF][START_REF] Kelley | Effects of lipo polysaccharide on food-motivated behavior in the rat are not blocked by interleukin-I recep tor antagonist[END_REF], as well as immunosuppressive effects [START_REF] Sundar | lntracerebroventricular in fusion of interleukin I rariictly cleńrea�s pe ripheral cellular immune responses[END_REF]. These effects are thought to be mediated by the action of IL-1 at specific sites in the hypothalamus.

IL-1 receptors (IL-1 R) have been localized by autoradi ography in the mouse anterior pituitary using hlL-la and hlL-1 p as a ligand [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Takao | Interleukin-I receptors in mouse brain• characterization and neuronal localization[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF] and characterized as type I receptor [START_REF] Cunningham | In silu histochem• ical localization of type I interleukin-I receptor messenger RNA in the central nereĩOUS system, pituitary. and adrenal gland of the mouse[END_REF][START_REF] Takao | Type I interleukin-I receptors in the mouse braine¯ndocrine-immune axis labelcd with [1211] recombinant human interleukin-I re ceptor antaeunist[END_REF][START_REF] Reinisch | Interleukin• I receptor type I mRNA in mouse brain as affected by peripheral administration of bacte rial lipopolysaccharide[END_REF], but no binding was detected in any hypothalamic nucleus. In contrast, in the rat brain and pituitary we did not visualize any binding site using the same ligand (personal results) while a widespread distri bution of IL-1 binding sites has been reported using murine IL-la (mlL-la) [START_REF] Farrar | Visualization and characterization of in terleukin I receptors in brain[END_REF]. In rat hypothalamic mem brane preparations, low-affinity high-capacity binding has been detected using hlL-1 p, while no binding was detectable in the pituitary gland [START_REF] Katsuura | A: ldenti• fication of high-affinity receptor for interleu kin• I beta in rat brain[END_REF].

We consider that these discrepancies in IL-1 binding in the rat brain are related to the use of species heterologous ligands. This hypothesis has been tested with the use of recombinant rat l25(-IL-1 p (r125f-ILl P> by a quantitative autoradiographic study of IL-1 binding to rat hypothala mus and pituitary gland.

Material and Methods

Animals

Male Wistar rats ( 180-200 g. IFFA CREDO) and male C �H/He/ OU mice (7-8 weeks old. Pasteur) were kept under standard labora tory conditions in which the light period was from 07:00 until 19:00 h. Sterilized laboratory food and water were available ad libi tum. Animals were killed by decapitation. Brain and pituitary gland were dissected rapidly. frozen in dry ice powder and kept at -80°C until use.

Radioligand

Recombinant rat IL-113 (rlL-lj}) was iodinated (100 µCi/µg) according to the lodogen method [32. 33]. Briefly. lodogen ( 1.3.4.

6-tetra-chloro-3-alpha-6-alpha-diphenylglycouracil, Pierce Chemi cals. Rockford, Ill., USA)-coated polyethylene conical tubes (Grei ner, The Netherlands) containing 2.5-5 µg recombinant rlL-11} dis solved in 10 µl ofO. l M Tris-HCI buf f er (pH 7 .3) were incubated for 15 min at room temperature with I nM of Na-12s1 ( 10 µl of a Na OH solution, pH 7-11. Amersham. UK). To separate the labeled IL-1 p protein from aggregates and free iodine, the labeling mixture was loaded on a Sephadex G25 medium column and eluated with a buf f er consisting of 0.1 M Tris-HCI containing 0.02% gelatin. The prepara tion was further purified by gel filtration using a Sephadex G50 fine column with 0.1 Tris-HCl containing 0.02% BSA as elution buf f er.

The binding characteristics of the radiolabeled ligand were tested using membranes of a murine T-cell lymphoma cell line (EL-4 cells) and mouse pituitary.

Unlabeled Reagents

Recombinant cytokines: human IL-la and human IL-IP were a gift of Dr. S. Gillis (lmmunex Corporation. Seattle. Wash .• USA). human IL-1 receptor antagonist (hlL-1 ra) was from Synergen (Boul der, Colo .. USA), human IL-2 was from Roussel Uclaf (Romainville, France}. Rat IL-IP was kindly provided by Dr. E. Kawashima from Glaxo IMB (Geneva. Switzerland).

EL-4 Membrane-Binding Assay

Murine EL-4 cell membranes were used to test the binding of the radiolabeled rlL-113 ligand. Saturation experiments were performed on 32 µg of EL-4 cell membranes incubated for 1 h at room tempera ture with increasing concentrations (0.1 p . .\t/ to 4 nM) ofr 1 2SJ-IL-1 pin a final volume of 50 µI per well of a 96-well filter plate. Nonspecific binding was defined as binding in the presence of IOµM hlL-lP.

Competition experiments were performed with 5.7 pMto IOnMrlL-1 J3 and 0.87 pM to 28.6 111 \1 hlL-1 J3 in the presence of 45 pM r12 s 1 _ IL-1 P. Following incubation, the filters were washed and dried. Each filter was punched out of the filter plate and the radioactivity was counted.

Aworadiograph.v

Mapping of r12SI-IL-1 J3 binding was carried out on serial coronal sections of rat and mouse pituitary gland and through the rat brain from bregma -2.3 mm to -5.3 mm according to the rat brain atlas coordinates [START_REF] Paxinos | The Rat Brain in Stereo taxic Coordinates[END_REF]. Frozen sections (20 µm) were obtained using a Rei chert-Jung cryostat (Frigocut 2800) and stored at -20°C until use.

The sl ide-mounted sections were dried and preincubated for 15 min at room temperature in PBS (0.1 M) pH 7.4 followed by incubation in RPMI 1640 containing I% BSA and 0.2 nM r12SI-IL-IJ3 at room temperature for 2 h. Nonspccific binding was performed in the pres-ence of 100 n,t/ rlL-113. Saturation experiments were performed on pituitary gland slices with increasing concentrations of r125I-IL-113 (60 pM to 2.7 nM) and the nonspccific binding was determined in the presence of 100 nM rlL-lj\. Competition experiments in rat and mouse pituitary glands were performed in the presence of 0.2 ru\4 r1Hl-IL-113 and a range of 0.01 pM-1 µ.�/in concentrations of unla beled rlL-113. hlL-113. hlL-1 a and hlL-1 ra. Following incubation. the slices were washed 5 times 5 min in PBS (0.1 M) buf f er at 4 •c and dried.

Quantitative Image Anal.vsis

High-Resolution Radio-lmager. Saturation experiment was quan tified with a prototype of a high-resolution radioimage (HRRI) (pro totype IPN. Orsay. France) [35][START_REF] Charon | HRRI: A high radioimager for fast direct quantification in in situ hybridization experiments[END_REF][START_REF] Crumeyrolle-Arias | In situ characterization of GnRH receptors: Use for two radioimagers and comparien with quantitative autoradiography[END_REF], since the radioimager provides a linear dose response over a large range of radioactivity. On the con trary. radiosensitive films exhibit a saturation for high concentra tions of radioactive ligand. The radiolabelcd slices were overlaid with a thin scintillator sheet. and signals were detected generating a I 00 times higher ellicicncy than conventional image analyzing systems. HRRI permits. in real-time acquisition. a sensitive quantitative anal ysis of specific radioactivity bound to the tissue in a linear dosc rcsponse scale. The results arc expressed in moles per pixel (X 10•21).

Autoradiography. Slices fr om mapping and competition experi ments were exposed to Amersham JH-Hyperfilm for 14-21 days. Autoradiograms were quantified by computerized densitometry of the relative grain density using an image analyzer (RAG 200. Bio com. Les Ulis. France). as previously described [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF]. Standardization was achieved using polymer [125(]-microscalc (batch No. 5, Amcrs ham). The results are expressed in fe mtomoles of radiolabeled ligand bound per milligram of protein.

Data Analysis

Dissociation constant CK.! ). inhibition constant (K ;

). inhibitory concentration 50% (ICso) and maximal binding (Bmaxl were calcu lated using a curve fitting program (GraphPad Program. Harvey Motulsky. San Diego, Calif.. USA). Mapping of r115 J-/L-J /3 Binding in Rat Hypothalamus and Pituitary Gland Autoradiograms of rat brain sections revealed specific binding sites for r125I-IL-l p localized on walls of the third ventricle (fig. 2A), on the choroid plexus (fig. 28), and on the meninges (fig. 2C). High densities of binding sites were observed in the anterior and posterior pituitary (fig. 3A), but no binding was detected in the pars interme dia or in the hypothalamic area.

Results

Rat

This binding can be totally inhibited by unlabeled rlL-113 ( 100 nM) (fig. 2A',B',C', 3A'), but not by recombinant human IL-2 (data not shown).

Pharm acological Characterization of r125 J-I L-1 f3

Binding Sites in the Rat Anterior and Posterior

Pituitary Gland

Saturation experiments (fig. 4) revealed similar affini ties Kd in anterior and posterior pituitary (I and 0. 9 n.M, respectively). When calculated for the entire pituitary tis sue, maximal binding could be approximated around 5.6 fmol/anterior pituitary (72 •I o-21 moll pixel x 1,301.5 pixels x 60 sections/pituitary gland) and 0.25 fmol/poste rior pituitary (52• 10 -21 mol/pixel x 188.5 pixels x 25 sections/pituitary gland).

Competition experiments were performed using unla beled rlL-IP, hlL-la. hlL-113 and hIL-lra. The K; values are summarized in table I. Competition of rlL-113 (fig. SA) displayed a single high-affinity binding site in the anterior and posterior pituitary with similar K; values (0.08 and 0.22 ru\t/, respectively). In contrast, competition with hlL-113 (fig. 6A) displayed two binding affinities in both the anterior and posterior pituitary, one with a high affinity (K; = 0.23 and 0.37 pM, respectively) and one 

RAT B MOUSE

-��c:, . : � \, : •"'•"': Fig. 3. Autoradiograms of rat l2SJ .IL-1 �binding in the rat ( x 6. with a low-affinity site (K; = 0. 70 and 0.87 nM, respec tively).

Competition with hIL-la was not detectable (fig. 6A) in spite of the high concentration of IL-1 a used (1-100 nM), whereas hIL-1 ra compete with r1251-ILl J3 binding (fig. 6B) with low affinities (K; = 98 and 12 nM in anterior and posterior pituitary).

Mapping and Speci f ofr125!-IL-lf3 Binding in

Mouse Pituitary Gland

Under the same experimental conditions, r12SJ-IL-1P binding was achieved on mouse pituitary gland sections (fig. 3B). The presence of specific binding is evident in the anterior pituitary but undetectable in the posterior pitu itary. As previously described [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Takao | Interleukin-I receptors in mouse brain• characterization and neuronal localization[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF], no binding was detected in the hypothalamus (data not shown) under these experimental conditions.

Competition of rlL-1 p showed a single IL-I binding site in the mouse anterior pituitary with an apparent affinity of 12.5 pM (IC so value) (fig. 5B).

Discussion

The detection and pharmacological characterization of IL-1 binding sites in the rat pituitary and brain has been obtained using rat IL-113 radiolabeled ligand. This ligand binds to murine EL-4 cell membranes, known to possess a single class of high-affinity binding sites characterized as type I IL-1 receptors [START_REF] Kilian | eĒmedico PT: Interleukin Ju and interleukin IP bind to the same reŇeptor on T cells[END_REF]. Saturation and competition experiments on this cell line provided Kd and K; values in the same order of magnitude as those described for type I hlL-1 P receptors [START_REF] Kilian | eĒmedico PT: Interleukin Ju and interleukin IP bind to the same reŇeptor on T cells[END_REF][START_REF] Scapigliati | Boraschi D: Differential binding of IL-lal pha and IL-1 beta to receptors on B and T cells[END_REF][START_REF] Schotanus | Tilders FJH: Do mains of rat interleukin• Ip involved in type I receptor binding[END_REF]. Similarly, in mouse pituitary, r125J-IL-l p binding revealed localization and binding characteristics identical to those reported for h 1251-11.r 1 a and h 1251-IL-1 p [START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF][START_REF] Takao | Species differences in (llSl]intcrleukin-1 binding in brain. endocrine and immune tissues[END_REF]. Hence, these results indicate that ]i e 0. O> 25 or and posterior pituitary (A) and in mouse anterior pituitary [START_REF] Wolosky | Conicotropin-relcasing activity of monokines[END_REF].

: § § 0 --•it• ------f-- - -1 � --l -+ . . \ ' -f I \ \ \ 0.
Specific radioactive binding is given in fmol/mg protein and was obtained by computerized image analysis of the autoradiographic images. Data represent the mean ± SO of 6 or 8 determinations in the anterior and posterior pituitary, respectively. Error bars not shown arc contained within the symhol.

r125J-IL-Ip is a useful ligand for the detection of lL-1 bind ing sites.

In rat hypothalamus no binding sites can be detected in the nervous tissue under our experimental conditions. However, direct effects of IL-1 have been described in the hypothalamus, such as secretions of catecholamines [START_REF] Mohankumar | Interleukin-I stimulates the release of dopa mine and hydroxyphcnylacctic acid from the hypcthalamus in vivo[END_REF] and CRH (9. 43, 44]. It is worth noting that this discrep ancy has also been found by others using either the same method [START_REF] Takao | Species differences in (llSl]intcrleukin-1 binding in brain. endocrine and immune tissues[END_REF]. or in situ hybridization detection of IL-1 receptor type I mRNA [START_REF] Yabuuehi | Locali1.ation of type I interleukin-I receptor mRNA in the rat brain[END_REF]. Using IL-1 receptor type I mRNA probes, Yabuuchi et al. [START_REF] Yabuuehi | Locali1.ation of type I interleukin-I receptor mRNA in the rat brain[END_REF] did not visualize any specific signal in the hypothalamic paraventricular nuclei. However, endothelial cells provide a signal in this region [START_REF] Yabuuehi | Locali1.ation of type I interleukin-I receptor mRNA in the rat brain[END_REF]. In mouse brain similar results had been also de scribed [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Takao | Interleukin-I receptors in mouse brain• characterization and neuronal localization[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF][START_REF] Cunningham | In silu histochem• ical localization of type I interleukin-I receptor messenger RNA in the central nereĩOUS system, pituitary. and adrenal gland of the mouse[END_REF]. This lack of IL-1 receptor detection is in discordance with IL-1 biological activity on hypopthal amic neurohormone release. Several hypotheses could explain this lack of coherence: (I) hypothalamic sites of IL-1 action difTer fr om the common IL-1 receptors type I already described [START_REF] Rothwell | Functions and mechanisms of in terleukin• I in brain[END_REF] involving a new type of receptor not detected by this ligand; (2) only a low level of IL-1 recep tors with a very high affinity might be necessary for induc ing C'RF response [START_REF] Lysons | Alpha-melanocyte• stimulating hormone abolishes IL•I• and IL-6• indu�ed conicotropin-releasing factor release from the hypothalamus in vitro[END_REF], and then not detected by our cur rent technqiue;

(3) the presence of lL-1 binding sites in the epithelial cells of the walls of the third ventricle and chor oid plexus might be a possible primary target for IL-1 action which could be followed by secondary signals thereafter (TNF. IL-6, PGE2). This last hypothesis is sup ported by the detection of IL-1 receptor mRNA in the epi thelial cells as well as in the endothelial cells in these struc tures [START_REF] Yabuuehi | Locali1.ation of type I interleukin-I receptor mRNA in the rat brain[END_REF], and the characterization of a functional IL-1 receptor type I on these cells in the rat brain [Van Dam, pers. commun.]. Thus, a general idea emerges that IL-1

(Human IL•IJ}) M (Human IL•ta) M
would bind to receptors in epithelial and endothelial cells. inducing secondary mediators and activation of CRH neurons and HPA axis.

The rat anterior and posterior pituitary displayed a specific high-affinity binding site using r1251-IL-l p as ligand. while binding sites are detectable in the mouse anterior pituitary only, using rat or human IL-1 [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF]. These results support the existence of species-specific dif ferences in IL-1 R types [START_REF] Takao | Species differences in (llSl]intcrleukin-1 binding in brain. endocrine and immune tissues[END_REF]. The affinity of the binding site for rl L-1 p in the rat pituitary tissues is in accordance with those reported for type I IL-1 receptors expressed on pituitary AtT-20 cell line [START_REF] Souza | Tracey DE: Conicotropin-relcasing-factor (CRF) and interleukin• I (IL-1) receptors in the brain-pituitary-immune axis[END_REF], on mouse anterior pituitary [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Takao | Interleukin-I receptors in mouse brain• characterization and neuronal localization[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF]. on fibroblasts [START_REF] Dower | The interleukin-I receptor[END_REF], and on immunocompetent cells [START_REF] Dinarcllo | Roscff PM: The interleukin I receptor[END_REF]49]. However, hlL-1 a do not compete with r t25 J _ IL-IP binding. Thus, these binding sites do not seem to meet the requirement for a classification as type I or type 11 as defined by hIL-1 binding [START_REF] Dinarcllo | Roscff PM: The interleukin I receptor[END_REF]. This can be com pared to the IL-1 binding to soluble IL-1 R (IL-1 Rs): the protein binds IL-1 p but not IL-la, and IL-1 ra (50) fails to inhibit IL-IP binding to IL-IRs [START_REF] Symons | DueOE GW: Purifica tion of a noeīel soluble reňeptor for interleukin l[END_REF]. It is worth noting that in our study hlL-1 P reveals two affinities sites in the rat pituitary: one high affinity (subpicomolar) and one low affinity (nanomolar). Such a heterogeneity for IL-1 binding has been also previously described in cell lines [ 4 7-49]. Therefore, several hypotheses are feasible: (I) the binding sites for hJL-1 P concern one receptor with two states of affinity; (2) two distinct receptors bind hlL-1 P with difTerent affinities and rlL-1 P with one class of affin ity; (3) one receptor displays two affinities according to its association in a homo-or heterocomplex with another protein [START_REF] Cronkhite | Heterogeneity of type II interleukin• I receptors[END_REF]. Alternatively, in the mouse pituitary, mRNA coding for type I and type II IL-1 receptors has been detected [START_REF] Pamet | Molecular identieoecation of two types of interleukin-I receptors in the murine pituitary gland[END_REF] whereas binding studies detected only one type of receptors using hlL-1 as ligand [START_REF] Haour | Brain interleukin I receptors: Characterization and modulation after lipopolysaccharid( injcc• tion[END_REF][START_REF] Takao | Interleukin-I receptors in mouse brain• characterization and neuronal localization[END_REF][START_REF] Ban | ReŅeptors for interleukin-I (a and I}) in mouse brain: Mapping and neuronal local ization in hippocampus[END_REF][START_REF] Pamet | Molecular identieoecation of two types of interleukin-I receptors in the murine pituitary gland[END_REF]. Thus, the nature of the high-and the low-affinity binding site remains to be elucidated.

It is interesting to note that, in spite of hlL-1 P binding to rat ll.rl receptors and the induction of biological response, the radiolabeled hll.rlP is not a good ligand for receptors visualization in the rat (pers. results].

The presence of ll.r I binding sites in the rat anterior pituitary is related to ll.r I modulation of various hor mone release (ACTH, GH, LH, TSH and PRL) [START_REF] Wolosky | Conicotropin-relcasing activity of monokines[END_REF][START_REF] Bemton | Fein HG: Release of multiple hor• mones by a direct action of interleukin-I on pituitary cells[END_REF][START_REF] Rettori | Central action of interleukin-I in altering the release of TSH. growth hormone and prolactin in the rat male[END_REF][START_REF] Keh1er | Human recombinant interleukin• I� and a. but not recombinant tumor necrosis factor. stimulates ACTH release from rat ante• rior pituitary cell in vitro in a prostaglandin E1 and 'AMP independent manner[END_REF][START_REF] Rivest | Diff erential effect of central and peripheral injection of interleu• kin• I� on brain c-fos expression and neurocn docrme functions[END_REF][START_REF] Rivest | R1v1er C: Interleukin-I� inhibits the endogenous expression of the early gene c-fos located within the nuc l eus of LH-RH neurons and interferes with hypothalamic LH-RH re lease during procstrus in the rat[END_REF][START_REF] Schota | Hu• man recombinant interleukin• I receptor antag onist prevents adrenoconicotropin. but not in terlcukin-6 responses to bacterial endotoxin m rats[END_REF] and pituitary activity during infection and stress in ro dents [START_REF] R1vier | In !he mouse. the activation of the hypothalamic pituitary adrenal axis by a lipopolysaccharide (endotox• in) is mediated through interleukin-I[END_REF]. In vivo characterization of the cellular type of IL-1 binding strictly depends on the animal species and the typeoflL-1 (aorp) used. Up to now, only one result in mice indicates that this binding site is likely to be local ized on mouse somatotroph cells [START_REF] Fren | Murine ema totrophs e�press the p80 type I IL-1 receptor (abstract)[END_REF]. In rat posterior pituitary, ll.rl receptors could be related to the direct effect of I L-1 p on A VP and OXY release during immune or inflammatory reactions [ 16, 17, 5 5]. Since the concen tration of IL-1 for half-maximal release of vasopressin is References in the range of Ki for the low affinity site (in 0.1-1 nM range), this binding site is probably involved in the con trol of vasopressin release (I OJ.

In conclusion, in the rat, Il.r I binding sites have been demonstrated in the anterior and posterior pituitary, the epithelium of choroid plexus and the walls of the third ventricle and in the meninges. The lack of receptors in the rat hypothalamus is in discordance with the biological activity of ll.rl but is in agreement with previous results in rat and in mouse studies. Therefore, the initial target for Il.r I stimulation of the hypothalamo-pituitary axis remains to be clarified in the rat as well as in the mouse. Results obtained in the rat pituitary indicate a direct IL-1 control on pituitary fu nctions. Demonstration of two IL-1 binding sites which cannot be strictly identified with type I and II IL-1 receptors suggests the existence of sever al I L-1 receptor subtypes.

  t25J./L-l f3 Binding Characterization on EL-4 Membranes Competition with various concentrations of unlabeled rlL-IP or hlL-lP (fig. l) displayed Ki values of0.57 and 0.25 nM, respectively. Analysis of the saturation charac teristics of IL-1-binding sites on EL-4 membranes re vealed a� of 2.5 nM (data not shown).

  Fig. 1. Competition of human and rat IL-113 with rat 12s1.1L-113 binding to EL-4 cell membranes.

Fig. 2 .

 2 Fig.2. Autoradiograms of rat l2SJ -IL-1 �binding in the rat hypothalamus. ( x 6.6). A, B, C Total binding obtained by incubation with 0.2 nM rat l2SJ.JL-1 � showing binding sites in (A: bregma: -2.3 mm) on the walls of the third ventricle (arrow) (8: brcgma: -4.3 mm) on the choroid plexus (arrows) (note: on this slice the epithelial wall of the third ventricle has been tirred during slicing). and (C: bregma: -5.3 mm) on the meninges (arrows). A', B', C' Nonspc cific binding was obtained by addition of an excess of rat IL-1 � (I 00 nM).

6 )

 6 Fig. 3. Autoradiograms of rat l2SJ .IL-1 �binding in the rat ( x 6.6) and mouse ( x 10.3) pituitary gland. A, B Total binding obtained by incubation with 0.2 nM r12s1.1L-1 � . A'. B' Nonspccific binding was obtained by addition of excess rl L-1 � (I 00 n:\,n.Fig. 4. Saturation curves of specific r 12SJ.J L-I� binding to rat

Fig. 4 .[

 4 Saturation curves of specific r 12SJ.J L-I� binding to rat anterior and posterior pituitary. Specific radioactive binding is given in mol/pixcl ( x I0-21) and was obtained by computerized image analysis obtained with HRRI. Each point is the mean of global radioactivity measured on 2 sections (the mean area per section was 1.301.5 and 188.5 pixels for anterior and posterior pituitary. respec tively). Rat 1251-tL-11}] (nM) K; obtained by competition of rat m1-IL-IP binding with rat IL-IP. human IL-1 p, human IL-la and human IL-1 receptor antagonist in the rat anterior and posterior

Fig. 5 .

 5 Fig. 5. Competition of0.2 nM r1251-IL-I P by rlL-1 P in rat anteri•

Fig. 6 .
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