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This special issue is dedicated to Prof. Andrew Schally,
who recently passed away at the age of 97. Prof. Schally and
I had been invited by Prof. Casanueva, Editor-in-Chief of
REMD, to serve as co-editors of this collection.

Prof. Schally was an innovator in the field of endocrinol-
ogy and metabolism and one of the most influential scien-
tists of the 20th century. He received the 1977 Nobel Prize in
Physiology or Medicine for his discovery and characteriza-
tion of hypothalamic neurohormones, which regulate hor-
mone production and release by the pituitary gland, playing
a vital role in controlling growth, reproduction, and other
physiological functions. His research not only advanced our
understanding of hormonal regulation but also paved the
way for new treatments in reproductive health and cancer
therapy.

Prof. Schally’s remarkable career includes over 2,200
publications in the most important peer-reviewed journals.
In addition to receiving the Nobel Prize, he was honored
with numerous prestigious awards, including the Albert
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Lasker Award, and the Golden Plate Award from the Ameri-
can Academy of Achievement.

For more than 30 years, Prof. Schally and his dedicated
team of peptide chemists focused their research on the bio-
logical functions of growth hormone-releasing hormone
(GHRH). Their extensive work led to the development of
GHRH agonists and antagonists, which have shown ther-
apeutic potential in a wide range of fields, including car-
diovascular diseases, diabetes and metabolic disorders,
oncology, neurodegenerative diseases, and regenerative
medicine.

I had the honor and privilege of working with Prof.
Schally—as I always called him, because “Doctor” felt too
limiting, even though his collaborators used to call him “Dr.
Schally”. I first reached out to him over ten years ago, after
publishing several studies on the protective role of GHRH
in the heart, to propose a collaboration on a new project on
cardiac hypertrophy using his agonist, MR-409. At first, he
was understandably skeptical, but after I sent him the results
of our latest study, something ignited in him—his incredible
scientific curiosity. That moment marked the beginning of
a collaboration that grew stronger over the years, leading
to publications not only in cardiology but also in oncology,
with his peptide antagonists, and even in neurodegenerative
diseases with MR-409. However, what struck me most was
his intellectual honesty, his rigorous approach, his deep love
for science, his unrelenting curiosity, and his kindness. If
you earned his trust, he gave it fully, and that always amazed
me, a man of his stature collaborating with a small research
group like ours. When I sent Prof. Schally drafts of my man-
uscripts, he would print them out, meticulously correct them
with his red pen, and send them back for revision—even
fixing grammatical structures.

To me, Andrew Schally was like the father I never had
the chance to know—himself a scientist—the guiding figure
who gave me strength, enthusiasm, and the drive to always
do more and better. He fueled my passion for science and
my determination to understand and seek cures for the
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most challenging diseases. Over the years, we exchanged
emails—which he called “letters”—where, beyond scien-
tific discussions, we talked about sports, music, and good
food. These conversations filled me with joy and warmed
my heart. Recently, I had developed the habit of sending
him and his dear wife, Lourdinha, packages containing
pasta, tuna, olives, and other Italian specialties. Lourdinha
later confessed to me that he particularly loved the tuna and
continued eating it even as his health declined.

Like all his closest collaborators, I was deeply affected
by his sudden, though not unexpected, passing. It was a loss
beyond what I could have imagined. I lost not only the most
significant mentor of my scientific career but also someone
I deeply cared for, almost like a father.

For this reason, I dedicate each of my new projects to
him, just as I dedicate this special collection of reviews on
GHRH and its analogs in his honor.

When Prof. Felipe Casanueva, who was both a friend and
collaborator of Andrew Schally long before me, proposed
this collection, I accepted immediately with great enthu-
siasm. The hardest part of this work has been writing this
dedication.

1 Editorial
1.1 GHRH: The first 50 years

Half a century has passed since the discovery of growth hor-
mone-releasing hormone (GHRH), a groundbreaking dis-
covery that revolutionized our understanding of endocrine
regulation and growth hormone (GH) physiology. From its
initial discovery in pancreatic tumors associated with acro-
megaly [1] to the cloning of its receptor in the early 1990s
[2, 3], GHRH research has continually evolved.

Initially identified for its pivotal role in stimulating GH
secretion from the anterior pituitary, GHRH has since been
recognized as far more than a simple hypophysiotropic pep-
tide. Over the decades, research has revealed its widespread
influence beyond the neuroendocrine axis, with implications
in metabolism, immune function, cardiovascular health,
neuroprotection, and cancer biology [4, 5].

The identification of its diverse receptor splice variants
and extrapituitary functions has expanded our knowledge
of its biological significance. Today, we understand that
GHRH and its receptor system operate beyond the pituitary,
exerting autocrine and paracrine effects that regulate cell
proliferation, apoptosis, inflammation, and tissue repair.
These findings have paved the way for the development of
synthetic GHRH agonists and antagonists, which hold great
promise for therapeutic applications in conditions ranging
from GH deficiency and metabolic disorders to cancer, car-
diovascular and neurodegenerative diseases [5].
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As we celebrate 50 years of GHRH research, this
special issue of REMD offers a comprehensive over-
view on the past, present, and future of this remark-
able neuropeptide. Bringing together leading experts, it
explores key aspects of GHRH, including its molecular
mechanisms, physiological functions, and translational
potential. This issue presents contributions that examine
the regulatory mechanisms governing GHRH function
and GH secretion, along with the complex interactions
between hypothalamic, pituitary, and peripheral signals
and their associated signaling pathways [6-8]. Fur-
thermore, it provides a comprehensive overview of the
activation, regulation, molecular mechanisms, and sig-
naling pathways of GHRH-Rs and their splice variants
in various tissues [9]. The history and clinical applica-
tions of GHRH testing, along with challenges like obe-
sity, hypothalamic damage, and aging, are also explored.
Combination tests, such as GHRH with arginine) or GH
secretagogues, improved accuracy and gained clinical
acceptance [10].

The paper by Recinella et al. offers an in-depth analysis
of GHRH deficiency and its broad impact on both central
and peripheral tissues, highlighting its role in neurobehav-
ioral functions, metabolism, immune regulation, and pain
perception [11]. The use of genetically engineered mouse
models has been crucial in uncovering the diverse functions
of GHRH and elucidating its intricate relationship with GH.

The potential therapeutic applications of GHRH ana-
logs are described in the review by Schally et al. [12]. Prof.
Andrew Schally and his team of chemists have indeed devel-
oped both agonistic and antagonistic molecules of GHRH,
which showed promise in regenerative medicine, aiding
tissue repair, cardiac function, islet cell survival in diabe-
tes and neuroprotection [5]. In fact, GHRH and its analogs,
especially MR class agonists like MR-409, enhance myo-
cardial function by improving contractility, mitigating oxi-
dative stress and inflammation, and inhibiting pathological
remodeling. Studies in animal models have demonstrated
their efficacy in various cardiomyopathies, highlighting
their therapeutic potential [13].

Importantly, GHRH and its analogs also promote the sur-
vival of insulin-producing pancreatic -cells in both in vitro
experiments and animal models. These beneficial effects
highlight the potential of GHRH agonists and antagonists for
clinical applications in treating human metabolic diseases or
improving B-cell survival in transplantable cells [14]. Fur-
thermore, GHRH agonist MR-409 exerts neuroprotective
functions and enhances neurological recovery following
ischemic stroke by activating extrapituitary GHRH-R sig-
naling and stimulating endogenous NSC-derived neuronal
regeneration. Additionally, MR-409 ameliorates the patho-
logical features of spinal muscular atrophy (SMA) and mus-
cle atrophy [15].
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Meanwhile, GHRH antagonists exhibit anticancer and
anti-inflammatory properties, inhibiting tumor growth and
modulating immune responses [16, 17]. Preclinical studies
suggest GHRH antagonists as a low-toxicity cancer therapy,
particularly in lung, prostate, breast, gastrointestinal cancers
as well as acute myeloid leukemia and brain tumors [15, 16,
18, 19].

GHRH and its analogs have significant impacts on the
vascular system [20]. GHRH and its agonists stimulate bone
marrow-derived stem cells to enhance angiogenesis, reduce
vascular smooth muscle cells ossification, and ultimately
inhibit vascular calcification. Additionally, GHRH agonists
and antagonists influence endothelial cells and immune
cells, such as macrophages, exerting anti-inflammatory and
antioxidant effects that help maintain vascular endothelial
integrity [17, 20].

Among the various reviews, Pérez-Gomez et al. exam-
ine the GHRH/GHRH-R hormone axis as a key regulator
of gonadal function. The authors also explore the presence
of GHRH and GHRH-R in reproductive systems across dif-
ferent species and their potential physiological roles. Addi-
tionally, they discuss how reproductive disorders, such as
infertility, endometriosis, and hormone-related cancers like
prostate and ovarian cancer, could benefit from hormonal
interventions targeting the GHRH axis [21].

Overall, GHRH analogs are emerging as versatile thera-
peutic agents with significant implications across multiple
fields.

We sincerely appreciate the contributions of all authors,
reviewers, and researchers involved in this issue, as well as
the broader scientific community for their ongoing efforts
in advancing our understanding of GHRH. As we reflect
on five decades of discovery, the story of GHRH is far
from complete. With emerging research uncovering novel
functions and potential clinical applications, the next 50
years promise even greater advancements in this field. We
hope that this special issue not only honors the legacy of
GHRH research but also inspires new investigations into its
untapped potential.
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