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A New Receptor for site Clonidine in the Eel,
Anguilla japonica Intestine
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A novel clonidine binding sites were characterized in the intestinal membrane isolated from seawater eels,
Anguilla japonica. The specific clonidine binding sites consisted of at least two classes, high affinity (Ka =14 *
0.3nM n = 5) and low affinity (K¢ = 175 = 34 nM n = 5) sites. The specific binding of 2 nM [*H]clonidine was
most enhanced at 20C and pH 7.5, and reversed by unlabelled clonidine. Such binding was hardly inhibited by
adrenaline, yohimbine or rauwolscine, indicating that most binding sites are distinct from @-adrenoceptor. The
specific clonidine binding sites was inhibited by various imidazoline/guanidinium drugs, indicating existence of
imidazoline/guanidinium receptive sites (IGRS) or imidazoline receptors in the eel intestine. Competition experi-
ments revealed that rank order to displace 2 nM [*H]clonidine from their binding sites was as follows : guan-
abenz ) cirazoline = naphazoline = UK14,304 = ST587 > clonidine > idazoxan = RX821002 = tolazoline »
ST93 = oxymetazoline = amiloride = ST91 > yohimbine = efaroxan = rauwolscine > adrenaline = ST567 =
histamine = agmatine. Although physiological role of IGRS is not clear yet even in mammalian cell/tissues, eel
intestine may be a good model to elucidate how the IGRS act in the cell and to decide what is the endogenous

ligand for the IGRS.
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Fig. 1. (A) Saturation analysis of [’H]clonidine binding (60 pM to 100 nM) to intestinal membrane homogenates at 20 ‘C
and pH 7.5 : (O) total [*H]clonidine binding, ( ®) specific binding, ( 0 ) non-specific binding (in the presence of 1 mM
unlabelled clonidine). Each point depicts mean value of triplicate determination. (B) The Scatchard plot of [*H]clonidine
specific binding indicating two classes of sites. The data from 5 experiments are Bmax = 169 + 4.0 fmol/mg protein, Kd
=14+ 0.3nM and Bmax =984 + 132 fmol/mg protein, Ka= 175 & 34 nM for the high- and low-affinity binding sites,

respectively.
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Fig. 2. Reversibility of 2 nM [*H]clonidine binding to
intestinal membrane. After incubation membrane fractions
with 2 nM [3H]clonidine for 60 min, unlabelled clonidine
(1 mM) was added (arrow). Each point represents mean
value in triplicate at 20°C and pH 7.5.
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Fig. 3. Competition of specific binding of 2 nM
[3H]clonidine by various adrenoceptor reagents or
endogenous ligands. Values are mean + S.EM. of 5to 17
independent experiments performed in duplicate. Intesti-
nal membrane were incubated at 20°C for 60 min (pH 7.5)
with 2 nM [*Hlclonidine. Nonspecific binding was
defined as the binding in the presence of 1 mM unlabelled
clonidine. Number of experiments are shown in parenthe-
ses.
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Fig. 4. Competition curves between [*H]clonidine and
various clonidine derivatives. Procedures are the same as
shown in Fig. 3 except for competitors. Number of experi-
ments are shown in parentheses. Competition curve of
clonidine is indicated as a dotted line for comparison in
each figure.
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Fig. 5. Effect of guanabenz on the transepithelial poten-
tial difference(PD), shot- circuit current(/.) and tissue
resistance(R.) across the posterior part of the intestine.
After pretreatment with isobutyl-methylxanthine(IBMX,
10° mol/1), serotonin(5-HT, 10 mol/l), methacholine
(MCh, 10* mol/l) and (-)adrenaline (AD, 107 mol/l) was
added to the mucosal fluid(first arrows). At the second
arrows, guanabenz(GB, 107 mol/l) was applied to the
same side.
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