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ORAL LH AGONIST: COMPUTER-AIDED MOLECULAR DESIGN
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HCG (human chorionic gonadotropin), which is clinically applied for the triggering of final oocyte maturation (IVF) and ovulation induction (OI) is a high molecular weight protein which, needs parenteral administration. In addition, like all available gonadotropins, hCG is a heterogeneous product that consists of numerous isoforms.   Because of the difficulty of designing orally active, high-molecular weight luteinizing hormone (LH)/chorionic gonadotropin-like proteins, Organon's research has concentrated on LH agonistic, low-molecular weight compounds. LH agonistic lead compounds were identified in a High Throughput Screening approach, using Chinese Hamster Ovary cells that express the human LH receptor. Based on these lead compounds, a lead optimization project was started aiming at orally active LH agonists.   Three in silico approaches were used for efficient design of these LH agonists.  The first approach was the use of a computer model for the transmembrane region of the LH receptor, based on the existing crystal structure of the bovine rhodopsin receptor. This LH receptor model was used to predict structure-activity relationships for new chemical compounds. In a second approach, a virtual library of chemical compounds was created based on a selected chemical scaffold, and a decision-tree program was used to predict the desired chemical substitutions, which enhance LH activity. Finally, a program was used which predicts oral bioavailability of a compound, based on Lipinski rules. With these rules, which are based on compound molecular weight, water solubility, number of hydrogen bond donors and acceptors, number of rotatable bands and polar surface, the molecular properties that are indicative of oral absorption, can be calculated.    As a result, a LH agonistic compound was identified which interacts with the human LH receptor with an affinity in the nM range. Preclinical experiments with rats showed that this LH agonist at a dose of 12.5 mg/kg induced ovulation in vivo after single-dose oral administration and that fertilization of the ovulated oocytes in these rats resulted in normal implantation of healthy embryos.




















