Antagonistic effects of AdTx1 and tamsulosin In human isolated prostatic adenoma
and recombinant human a, ,-adrenoceptors
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ODbjectives Results

2 Venoms are a rich source of ligands for ion channels, but very little is known about their Effects of AdTx1 on NE-induced contraction of human prostatic Effects of tamsulosin on NE-induced contraction of human prostatic
capacity to modulate G-protein coupled receptor (GPCR) activity. At CEA laboratories, a strips strips

strategy to identify novel toxins targeting GPCRs was developed. Screening of green mamba

venom for natural peptides led to the discovery of AdTx1, a 65 amino-acid peptide stabilized
by four disulphide bridges. This peptide has high affinity and selectivity for human aj,- 9 The magnitude of contractions induced by 30 uM NE in the different experimental groups J At 10 nM, tamsulosin shifted to the right the CRC to NE and also reduced Emax (25.6 £ 3.9

adrenoceptors (0, ,-ARS). were not statistically different between each other: 0.96£0.10, 0.96£0.20, 0.90+0.11, %). A pKy value of 9.64 was calculated (Figure 2).
2 AdTx1 inhibits 3H-prazosin binding to human a,,-AR expressed on yeast membranes, with 0.95+0.18 and 0.85%0.09 g, for strips used to test solvent or AdTx1 at 10, 30, 100 and 300 120 1 m soment
an IC., value of 1.1 nM. Conversely, AdTx1 has low affinity for human a,g-adrenoceptor and nM, respectively.

A 10nM Tamsulosin Figure 2. Cumulative concentration-response

e

rat-a,, adrenoceptor subtypes, with ICy, values of 950 and 1250 nM, respectively. AdTx1 | | | | | 2 95 - curves for norepinephrine obtained in human
displayed potent insurmountable antagonism of phenylephrine-induced contractions on | 2 NE induced concentration-dependent contractions of the human isolated prostate with an c = - E prostatic strips incubated for 1 h with vehicle
o : : 1 ' O i or 10 nM tamsulosin. Contractile responses
rabbit isolated prostatic muscle at concentrations between 10 and 100 nM (), ECg, value of 5520 nM (Figure 1). Z = to norepinephrine are presented as mean +
_ _ _ _ _ g O 45 - SEM % of the maximal tension obtained with

The alm_of this study was to further characterize Adel at both native (in human 2 At 10 and 30 nM, AdTx1 had a slight effect on CRC to NE. However, at 100 nM, it C Nk 30 uM of norepinephrine.

prostatic adenoma) and recombinant (expressed in COS cells) human a;,-ARs. decreased both NE potency and efficacy, with Emax of 26.1 + 8.2 %. At 300 nM, AdTx1 ;’ 20 - A/‘//;
= 5.5%) (Figure 1). A

completely antagonized the response to NE (Emax= 9.2 -
'5 I I I I

-8 -7 -6 -5 -4 -3 -2
MEthOdS 9 Due to non-parallel shifts of the CRCs to NE, AdTx1 antagonist potency was calculated

Norepinephrine log [M]
using the data obtained with 100 nM AdTx1 (pKgz = 7.54).
9 Specimens of human prostatic adenoma were obtained from 4 male patients (mean age

7/3.2x1.9 years) undergoing transvesical prostatectomy for BPH. Prostatic strips were Effects of AdTx1 on COS cells transfected with qlA-AR
mounted in 5 ml organ baths containing a Krebs-Henseleit solution (pH 7.4, gassed with 95% 1200 - M Solvent
O, and 5% CO, at 37°C). After 60 min of equilibration at a preload tension of 1 g, smooth A 300nMAdTx1 9 EP activated recombinant a;,-AR with an EC;, of 220 £ 20 nM. In the presence of
muscle strips were exposed to 30 yM norepinephrine (NE) to measure their viablility. After g 95 4 V¥ 100nMAdTx1 increasing concentration of AdTx1 (2-1200 nM), EC., for EP did not change significantly
washout and 60 min of reequilibration, AdTx1 (10-300 nM), tamsulosin at 10 nM or their “; % 0 ¢ sonMAdnd /L % : iy while Emax was decreased concentration-dependently (Figure 3).
solvent (distilled water) were incubated for 1 or 3 hours, then a concentration-response curve Ss ® 10nMAdTx1 ¥ /% + %
(CRC) to NE was performed. Contractile responses to NE were expressed as % of the § ;— a5 - 0 ¢
maximal effect (Emax) obtained with 30 uM NE. *g‘ ™ 13 et
J For the calculation of AdTx1 antagonist potency, an equi-effective dose-ratio for agonist O 20 1 1 100 | o aaoonMasd
concentrations was measured using the CRC obtained with 100 nM AdTx1. The following 3 2 [ o 4BnMAdTX] Figure 3. Cumulative concentration-response
: _ _ : : . -9 | | | | | | = a7 F 2nM AdTx 1 curves for epinephrine obtained on human
equation was used: pA, = -log [antagonist] + log (dose ratio - 1). According to the author ) -8 7 6 5 4 3 2 S a,,-AR co-expressed with the GqTop protein
for low levels of response and for high efficacy agonists, like NE, the pA, will be an accurate Norepinephrine log [M] ‘; gpzctgslzcoecl)'smi\;‘i’dbfid for 30 min. with buffer
estimate of the pKB' = Fluorescent responées (RFU, Relative
2 COS cells transfected with human a,,-adrenoceptors and the G protein Gqglop were | » | f _— | . | | 2 Zgu%rgggeEtSuEnl\i;) c;(()) ;pggﬁfgine are presented
ncubated 30 min with the FLIPR calcium kit buffer, epinephrine (EP) or EP + AdTx1. | {0t s o e o P00 and 300 i AdTL.  Contractle responses 1o norepinephiine are - |
Changes In fluorescence induced by EP were measured. presented as mean £ SEM % of the maximal tension obtained with 30 uM of norepinephrine.
CO”CIUSK)”S Epinephrine log [M]
In both human isolated prostatic adenoma and COS cells, AdTx1 acted The insurmountable antagonist effects of AdTx1 may be due to the The insurmountable antagonistic property of AdTx1 on a,,-AR and its
as an insurmountable antagonist, as It reduced both the potency and stability of the antagonist-receptor complex. The AdTX1- a, ,- lack of effect on a,5-AR and a,,-AR could be an advantage versus the
efficacy of the a,,-AR agonist tested. Similar results were previously adrenoceptor complex displays the longest half-life described so far for classical a,-blockers on the market because of an improved profile of
obtained on rabbit isolated prostate where AdTx1 displayed a pKg value adrenoceptors (I, This could lead to an AdTx1 dose-dependent, long- uroselectivity, therefore decreasing cardiovascular side effects
of 8.38 1), Taken together these results confirm that the pharmacological lasting blockade of a, ,-adrenoceptors, reducing receptor density, (hypotension).
profile of rabbit and human a,,-AR Is very similar. consequently decreasing pEC., and agonist efficacy.

We conclude that AdTx1 offers new perspectives for
developing innovative drugs for treating benign prostatic
hyperplasia.
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