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Growth hormone is essential for the development of the child, but also for the hormonal balance of the adult.
To play its role, it must be produced and released into the body. This secretion is controlled by another
hormone, ghrelin, which is partly produced in the brain (pituitary gland) and which, by binding to its
receptor named growth hormone secretagogue receptor or GHSR, releases growth hormone.

Ghrelin receptor or GHSR is a G protein-coupled receptor (GPCR) that mediates, among others, ghrelin-
induced growth hormone(GH) secretion, food intake, and reward-seeking behaviors. Because of its possible
implication in several physiological disorders such as obesity and drugs/alcohol addictions, GHS-R1a
represents a major target for the development of therapeutic small molecules.

As part of a European research program to identify molecules that would allow, like ghrelin, to trigger the
secretion of growth hormone, we designed and synthesized a new series of compounds including a gem-
diamino moiety.[1] After an in vivo structure activity relationship study, a compound - named JMV1843 - able
to mimic the action of ghrelin, was chosen for clinical trial. Phase I clinical trial revealed that compound
JMV 1843 was well tolerated and no adverse events were reported. Maximal GH release was achieved using
a 0.5mg/kg dose by oral route. Stimulation of GH appears to be selective as no other hormones measured
were affected by administration of JMV 1843 (no effects on ACTH; cortisol; ghrelin; prolactin; insulin and
glucose).[2]

After twenty years, from the first in vitro tests to clinical studies on humans, Aterna-Zentarisreceived at the
end of 2017 a marketing authorization by the Food and Drug Administration, the American drug
agency, for its application in the diagnosis of growth hormone deficiency, in adults. Its arrival will
improve the diagnosis of this pathology that occurs in adults due to a hypothalamic-pituitary disorder
(pituitary tumor for example) or brain trauma, which affects about 70,000 people worldwide. While
the test used so far (insulin tolerance test) involves restrictive methods including painful injections, the
new compound will be ingested orally. By stimulating the release of growth hormone(provided that it is
always manufactured by the patient), it will be possible to dose it by blood test. The test will thus
make possible to detect a deficiency, but also to dissociate a deficit linked to a non-release of the
hormone or to its non-production by the cells, and thus to adapt the therapeutic approaches.

Renamed Macrilen™, the compound is now marketed in North America by Strongbridge Ireland Ltd. laborato-
ries. It could find other applications, such as the treatment of cachexia (phase 2 clinical study in progress)
or stunting in children (application for evaluation filed with the European Medicines Agency). If the IBMM-
derived molecule JMV1843 is now tracking its course as a pharmaceutical, researchers continue to explore
the GHSR receptor. Their goal: to develop compounds that cannot stimulate but block it, and thus propose
new approaches to treat obesity, diabetes or addictions.
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Structure of compound JMY 1843

Figure 1: Structure of compound JMV 1843

Figure 2: 3D model of compound JMV 1843
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Drink the entire solution Your blood will be drawn Your blood samples will be
(0,5 mg/kg) within 30 seconds 4 times at 30, 45, 60 and analyzed in a specialized lab
90 minutes after you drink to determine the level
the Macrilen solution of stimulated growth hormane

Figure 3: Macrilen test: a real improvement in Growth Hormone dosage!
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