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A New Receptor for Growth 
Hormone-Release Peptide 

P. Michael Conn and Cyril Y. Bowers 

I n  1984, a synthetic hexapeptide was devel- 
oued that causes release of growth hormone - 
from the pituitary gland. But even then there 
were hints that this synthetic peptide (called 
GHRP, for growthhormone release peptide) 
and the natural growth hormone-releasing - - 
horlnone acted at distinct receptors in the 
pituitary, suggesting that GHRP was mim- 
icking a second "endogenous factor or . . . 
horlnone that regulates growth hormone re- 
lease" (1, p. 1542). Now in this issue of Sci- 
ence,  a group of researchers froin Merck re- 
ports the cloning of the receptor for these 
synthetic growth horinone secretagogues (Z), 
clinching the existence of a second route for 
growth hormone regulation, and opening 
the door for identification of the endogenous 
ligand for this receptor. 

Until recently the typical path leading to 
the development of a drug has been to iden- 
tify the active colnpound and then to make 
analogs that recognize the target (usually a 
receptor or an enzyme). But Howard et al. (2)  
have followed a different route: They identi- 
fied a potential lead drug before the identifi- 
cation of either the endogenous active com- 
pound or the receptor. The scientific history 
that led to this development is a fascinating 
story of independent accolnplishment by in- 
dividuals whose efforts may now be resulting 
in a valuable new class of drug. 

It was recognized for years that opiates 
can cause release of growth hormone; in- 
deed, certain peptide analogs of the opiate 
Met-enkephalin actually lack opiate activity 

but still cause release of growth hormone (3). 
The best of these early compounds GHRP-6 
(His-D-Trp-Ala-Trp-~-phe-Lys-NH~) was 
interesting, because it had the biological ac- -, - 
tivity of a hypothalamic growth hormone- 
releasing hormone (1 ). However, it contains , , 

two uncYoded D-amino acid residues and so is 
clearlv not naturallv uresent in mammals. , 

A; about the same time, a natural 44- 
amino acid protein from the hypothalamus 
was identified that causes release of pituitary 
growth hormone (GHRH) (4). Defying a 
number of predictions, GHRP-6 did not 
comuete with GHRH for its receutor (5). 
Likewise, a proposed mechanism of action 
in which GHRP-6 caused growth hormone 
release by inhibiting the binding of soma- 
tostatin (which inhibits growth hormone 
release) to its receptor was excluded. In 
fact, GHRP-6 could synergize with GHRH 
to release growth hormone in aniinals and 
humans (5, 6). 

GHRP-6 and its chemical descendants 
were licensed to a series of drug companies 
whose researchers prepared peptidic analogs 
in the hope of identifying some that might 
promote growth hormone release in humans 
or be useful for veterinary purposes. And 
GHRP-6 and its analogs did show potent 
growth hormone-releasing activity by intra- 
venous, subcutaneous, intranasal, and oral 
routes in humans and topically in mice (7-9). 

In 1990, recombinant human growth 
horlnone (rhGH) was shown to increase the 
quality of life for otherwise healthy men aged 
61 to 81 with low plasma concentrations of 

P M Conn is wth the Oregon Reglonal Prmate Research 
insulin-like growth factor-1 (IGF-1) of 350 

Center, Beaverton, OR 97006-3499, USA, and In the units per liter (the "~outhful" range is 500 to 
Department of Physology and Pharmacology, Oregon 1500 units per liter) (10). In the experimen- 
Health Sciences University, Portland, OR 97201, USA tal group, who received r h ~ ~  three times 
E-mall. connrn@ohsu edu C. Y. Bowers 1s in the Depart- 
ment of Medicine, Tulane Medcal School, New Orleans, for the IGF-' moved 
LA701 12, USA. E-ma.  rjabower@tmcpop tmc.tuane edu into the youthful range, accompanied by an 

229 (1 993). 
9 R. Potts, Humanity's Descent. The Consequences 

of Ecological Instability (Morrow, New York 1996) 
10. R. L. Hay, Geology of the Olduvai Gorge (Unv of 

Caifornla Press, Berkeley, 1976); P. Melars, The 
Neanderthal Legacy (Prlnceton Unlv Press, 
Princeton, NJ, 1996). 

11. R Potts and A. Delno, Quat Res 43, 106 (1995). 
12. A Sillen, J Hum. Evol 23, 495 (1992); F. E. Gr~ne, 

Ed., Evolutionary History of the "Robust" Australo- 
pithecines (de Gruyter, New York, 1988), pp. 3- 
42, 55-83, and 193-198. 

13. E. Trinkaus in Aspects of Human Evolution, C. B. 
Strnger Ed (Taylor & Francis, London, 1981), pp 
187-224. 

increase in lean body mass, a decrease in 
adipose tissue mass, and an increase in aver- 
age lumbar vertebral bone density. Skin 
thickness also increased. But thrice weekly 
self-administration of rhGH would be ex- 
pensive as a routine treatment, and aging 
patients would likely have difficulty with 
compliance. Clearly, a drug that would cause 
release of the individual's own growth hor- 
mone would be preferable, especially if a ver- 
sion with oral activity were available. Physi- 
cians treating short-statured children, as well 

L, 

as veterinarians, would find such compounds 
useful. Another advantage would be that the - 
GHRP-like compounds increase growth hor- 
mone secretion in the nortnal pulsatile pat- 
tern and so, in contrast to rhGH administra- 
tion, might be less likely to have any adverse 
clinical effects in older subjects. 

The Merck grouu has now identified 
u 

colnpounds that may fulfill the criteria of 
useful agents and has used them to clone the 
receptor for this class of compounds ( 2 ,  11- 
13). Their findings demonstrate the exist- 
ence of an endogenous system, distinct from 
GHRH and somatostatin, that participates 
in the regulation of growth hormone release. 
This "reverse pharmacology" then gives us 
access to the receptor, as well as (presum- 
ably) agonists for it, even before we know the 
endogenous ligand or the precise physiologi- 
cal role of the receptor. Identification of the 
receptor unequivocally establishes a novel 
target of action for this drug class. 
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