EDITORIAL

Ghrelin, Diabetes and Obesity - Prospects for an Anti-obesity Vaccine

The prevalence of diabetes is increasing worldwide and
nowadays stands as a major public health problem. Undoubt-
edly, the 21st century has the most diabetogenic environment in
human history.' The number of people living with diabetes has
soared to 366 million, and the disease kills one person every
seven seconds, posing a "massive challenge” to healthcare
systems worldwide.” Diabetes is a huge and growing problem,
and the costs to society are high and escalating, affecting all
countries. Over the past 25 years or so, the prevalence of type 2
diabetes in the USA has almost doubled, with three- to five-fold
increases in India, Indonesia, China, Koreaand Thailand.’

Propelling the upsurge in cases of diabetes (and hyperten-
sion) is the growing prevalence of overweight and obesity which
is emerging threats to the health of both developed and develop-
ing world." Apart from type 2 diabetes, obesity endangers the
lives of millions of people worldwide, through other
comorbidities like, heart disease, cancers stroke, arthritis, and
major depression. Obesity is a complex disease, caused by the
interplay between environmental and genetic factors.

Research over the last one and a half decade has revolu-
tionized understanding of the molecular mechanisms that
control body weight and fat. The regulation of body weight is
homeostatic. On an individual, long-term basis, energy balance
is remarkably precise, particularly when considering the large
day-to-day variation in food intake and energy expenditure. The
hypothalamus is the key region in the central nervous system
involved in appetite regulation, though other brain regions also
play a role. The increase in hunger before a meal and the
reduction following it (postprandial satiety) might be explained
by a gut sensor system, signalling from the gut to the appetite
centres in the brain. Both neural and endocrine afferent
signalling appear to be involved.

The gastrointestinal tract is the largest endocrine organ in
the body and an important source of regulatory peptide
hormones.” The gut peptide secretin was the first substance
given the name “hormone.” Early studies into the gut endocrine
system focused on the role of gut hormones in the peripheral
regulation of gastrointestinal function, for example, secretin on
pancreatic secretion, cholecystokinin on gall bladder contrac-
tion, and gastrin on gastric acid release. It was not until the 1970s,
a period during which a number of novel gut hormones were
identified, that it became clear that gut hormones signalled to the
central nervous system (CNS), often in profound and subtle

ways. In 1973, cholecystokinin became the first gut hormone
demonstrated to influence appetite, paving the way for many
seminal studies into the role of the brain-gut axis in energy
homeostasis.’

Ghrelin is one of the circulating enteric peptides, pro-
duced by the X/A-cells of oxyntic glands, abundantly present in
the mucosal layer of the fundus region of the stomach. Interest-
ingly the receptor for this hormone was known before the actual
ligand was discovered. The discovery of ghrelin began three
decades ago with the identification of several synthetic com-
pounds which could release growth hormone from the pituitary
somatotrophs by stimulating the GH secretagogue receptor
(GHS) till it was finally identified from rat stomach in 1999 as
28-aminoacid peptide.”” The human ghrelin gene is localized on
chromosome 3p25-26. Ghrelin circulates in body in active
(acylated) and inactive (desacylated) forms. The physiological
role of desacylated ghrelin is not clear. The des-acyl ghrelin can
neither bind GHS-R nor exhibit GH-releasing activity in rats.

Ghrelin is an orexigenic hormone which stimulates
appetite and regulates energy balance, and thus is one of the
candidate genes for obesity and T2DM. Being the only known
circulating appetite stimulant, ghrelin has garnered widespread
attention, as reflected by more than 5000 scientific papers
featuring ghrelin that have been published since the first reports
of its orexigenic actions. During the last years both basic research
and genetic association studies have revealed association
between the ghrelin gene and obesity, metabolic syndrome or
type 2 diabetes." In this issue of the Journal of Medical Sciences
also, there is a study by Misra et al, wherein the authors have
estimated plasma active ghrelin levels in patients with type 2
diabetes in an attempt to establish the relationship of ghrelin
with insulin resistance, hypertension, dyslipidemia and obesity.
The authors found a significant negative association of fasting
plasma active ghrelin levels with fasting insulin levels, insulin
resistance, diabetes mellitus and obesity (BMI >25).

Plasma ghrelin levels exhibits a pronounced diurnal
variation and are increased by fasting and before meals and at
night, while food intake causes rapid suppression especially
high-calorie or high-carbohydrate meals." The exact mecha-
nisms that mediate suppression of systemic ghrelin secretion by
food are not known but blood glucose level may be the most
probable candidate because oral or intravenous administration
of glucose decreases plasma ghrelin concentration.” Ghrelin is

Journal of Medical Sciences 2011;14(2):38-39




only a hunger signal from peripheral tissues. Intravenous and
subcutaneous injections of ghrelin increase food intake. Ghrelin
infusion thatleads to an increase in plasma ghrelin to preprandial
levels stimulates hunger and spontaneous food intake.”
However the postprandial suppression normally expected does
not happen in obese individuals thereby contributing to obesity.
Long-term ghrelin administration has been shown to cause
weight gain stimulating food intake, spontaneous activity, and
promoting adipogenesis. Variations in polymorphism for
ghrelin gene has been shown to aftect human adiposogenesis.

Diet and exercise are still the keystone for treatment of
obesity and clinicians have few medical therapeutic means to
fight obesity. Current anti-obesity drugs seldom achieve
significant weight loss that is sustainable. Often there is weight
regain as most drugs are prone to tolerance or have side effects
that limit their chronic use." Bariatric surgery is the only
treatment with demonstrated efficacy, providing greater and
more sustainable weight reduction than behavioural and
pharmacological interventions, butis only indicated in individu-
als with a BMI of over 40 or of 35 with comorbidities."* There-
fore new medical treatment approaches to control body weight
remain a high priority.

In the battle to treat the pandemic of obesity, one therapeu-
tic strategy is to block endogenous signals that stimulate appetite
and control body weight. Since ghrelin is the only orexigenic
hormone identified so far, it has been a promising target in the
development of new treatments for obesity. The relative
importance of ghrelin in long-term body-weight regulation is
uncertain, however, because genetic and pharmacologic
blockade of ghrelin signalling have yielded variable results to
date. Using a novel approach of vaccinating rats against their
own ghrelin, itwas found that animals with high ghrelin-specific
antibody titers displayed restricted body weight, without
evidence of non-specific inflammation following the vaccine.”
Anti-ghrelin vaccines using bovine serum albumin as
immunogenic substances also decreased bodyweight gain by
decreasing food intake and bodyweight in pigs." However, these
vaccines required the use of immune adjuvants with restricted
human utilization.

Finally, counteracting ghrelin through an anti-ghrelin
vaccine might prove to be a useful tool for obesity treatment to
be used in association with diet and exercise, but is unlikely to be
an alternative to dieting. A question waiting to be answered is for
how long the immunoneutralization would be efficacious. In
addition, the long-term effects of prolonged ghrelin neutraliza-
tion need to be considered as well as whether there will be risk
for the vaccine to interfere with other physiological actions of
ghrelin.

Sharig Rashid Masoodi, MD, DM

(Executive Editor)
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