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Abstract:
This study investigates the potential of amylin, a hormone co-secreted with insulin, in the treatment of obesity and 
metabolic disorders. By analyzing existing research and clinical trial data, the study explores amylin’s mechanisms 
of action, including its ability to slow gastric emptying, inhibit glucagon secretion, and promote satiety. The study 
also evaluates the safety and side effects of amylin analogs, particularly pramlintide, and compares them with GLP-
1 receptor agonists. Comparative studies with GLP-1 receptor agonists highlight the complementary roles of these 
therapies, suggesting the possibility of synergistic treatment strategies. Despite common gastrointestinal side effects, 
amylin analogs are generally well-tolerated and have a favorable safety profile. The findings indicate that amylin and its 
analogs show promise in managing obesity and metabolic disorders, offering a new therapeutic avenue with a generally 
favorable safety profile. Future research is needed to develop improved analogs and further explore the clinical 
applications of amylin in metabolic health.
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1. Introduction
Obesity and metabolic disorders have become epidemic 
globally, posing changes to both individual health and 
public healthcare systems. According to the World Health 
Organization (WHO), global obesity rates are steadily in-
creased to nearly tripled since 1975, with over 650 million 
adults classified as obese as of 2016 [1]. The prevalence 
of metabolic disorders such as metabolic syndrome, type 
2 diabetes, and NAFLD is also rising. These conditions 
not only reduce patients’ quality of life, leading to psycho-
logical issues like depression and social stigma, but also 
increase the burden on public health systems [1]. Despite 
the effectiveness of current treatments such as dietary con-
trol, exercise, and pharmacotherapy, many patients have 
low adherence to these treatments, and their effectiveness 
is often limited. Therefore, there is an urgent need to de-
velop new and more effective treatment strategies.
Amylin, a 37-amino-acid peptide hormone secreted by 
pancreatic B-cells, co-secreted with insulin, and plays an 
important role in regulating blood glucose levels and con-
trolling appetite. Amylin helps control postprandial blood 
glucose levels by slowing gastric emptying, inhibiting 
glucagon secretion, and promoting satiety. Pramlintide, 
a synthetic analog of amylin, has shown good efficacy in 
patients with type 1 and type 2 diabetes, further sparking 
interest in the potential applications of amylin in other 
metabolic diseases. This study aims to review the poten-

tial of amylin and its analogs in the treatment of obesity 
and metabolic disorders. By analyzing existing research 
findings and clinical trial data, this study hope to reveal 
the mechanisms of action and therapeutic effects of 
amylin in these diseases, assess its safety and side effects, 
and compare it with GLP-1 to determine the optimal treat-
ment. Additionally, this study aim to explore directions for 
future research. This study not only contributes to a deep-
er understanding of the physiological functions of amylin 
but also provides a theoretical basis for the development 
of new treatments for metabolic diseases.

2. Physiological Functions of Amylin
One of amylin’s primary physiological functions is to 
slow down gastric emptying, which helps control the rate 
at which nutrients are absorbed into the bloodstream, 
thereby preventing rapid spikes in blood glucose levels 
after meals. By inhibiting glucagon secretion, amylin also 
helps suppress hepatic glucose production, contributing 
to the overall maintenance of blood glucose levels within 
a narrow range [2]. Additionally, amylin promotes satiety 
and reduces food intake by acting on the brain’s appe-
tite-regulating centers. This satiety effect is thought to be 
mediated through interactions with receptors in the area 
postrema of the brainstem and the hypothalamus, leading 
to a feeling of fullness and reduced appetite.
Several studies have provided insights into the physiolog-
ical functions of amylin. Talking about amylin’s role in 
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diabetes and its impact on blood glucose regulation [3]. 
Another study discussed the amylinergic control of food 
intake and its implications for energy balance. Addition-
ally, studies demonstrated enhanced amylin-mediated 
weight loss in obese rats, emphasizing the potential thera-
peutic benefits of targeting amylin signaling pathways for 
managing obesity and metabolic dysfunction [4].
In conclusion, amylin’s multifaceted physiological func-
tions, including its effects on gastric emptying, glucagon 
secretion, satiety, and food intake regulation, underscore 
its importance in maintaining metabolic health and offer 
promising avenues for future research and therapeutic de-
velopment.

3. Potential of Amylin in Obesity Treat-
ment
The potential of amylin in obesity treatment primarily lies 
in its ability to promote satiety and slow gastric emptying. 
Research has shown that amylin acts on the brain’s appe-
tite-regulating centers, such as the area postrema and the 
hypothalamus, to induce a feeling of fullness and reduce 
food intake. Specifically, amylin interacts with receptors 
in these regions to send satiety signals, thereby decreasing 
the amount of food consumed. Additionally, by slowing 
gastric emptying, amylin extends the sensation of fullness 
after meals, further inhibiting overeating . These com-
bined mechanisms highlight amylin’s significant potential 
in controlling body weight and treating obesity.
Several animal studies and clinical trials support the 
potential of amylin in obesity treatment. For instance, 
amylin not only reduced food intake but also significantly 
lowered body weight in obese rat models [5]. These find-
ings suggest that amylin, by regulating appetite and ener-
gy balance, has a positive impact on obesity management. 
Furthermore, pramlintide, a synthetic analog of amylin, 
has shown promising results in clinical trials. It effectively 
reduced body weight in diabetic patients, providing fur-
ther evidence of the potential applications of amylin and 
its analogs in obesity treatment .
In summary, existing research and clinical trial data indi-
cate that amylin plays a crucial role in promoting satiety, 
reducing food intake, and slowing gastric emptying. Its 
demonstrated efficacy in animal models and human clini-
cal trials offers a solid theoretical foundation and practical 
evidence for its potential use in future obesity treatments.

4. Amylin in Metabolic Disorders
Metabolic syndrome is a cluster of conditions, including 
obesity, hypertension, hyperglycemia, and dyslipidemia, 
that significantly increases the risk of cardiovascular dis-
eases and type 2 diabetes. The multifactorial nature of 

metabolic syndrome poses challenges in its management, 
as addressing one aspect may not necessarily improve oth-
ers. Amylin’s ability to regulate blood glucose levels, sup-
press appetite, and slow gastric emptying positions it as 
a promising candidate in managing metabolic syndrome. 
By promoting satiety and reducing food intake, amylin 
could aid in weight management, which is a critical factor 
in controlling metabolic syndrome. Moreover, amylin’s 
influence on glucagon secretion and its role in stabiliz-
ing postprandial glucose levels could potentially reduce 
hyperglycemia, one of the key components of metabolic 
syndrome.
Studies have shown that amylin analogs, like pramlint-
ide, can contribute to significant weight loss in patients, 
which could help in managing the obesity component of 
metabolic syndrome. Furthermore, by reducing hepatic 
glucose production, amylin may help in lowering fasting 
blood glucose levels, contributing to better overall glyce-
mic control in metabolic syndrome patients [6]. Clinical 
trials have also suggested that combining amylin analogs 
with other metabolic syndrome treatments, such as GLP-1 
receptor agonists or SGLT-2 inhibitors, might offer a more 
comprehensive approach to managing this condition [7].
Insulin resistance, a hallmark of type 2 diabetes and meta-
bolic syndrome, is characterized by the body’s diminished 
ability to respond to insulin, leading to elevated blood glu-
cose levels [8]. Amylin, by regulating glucagon secretion 
and slowing gastric emptying, indirectly improves insulin 
sensitivity. By preventing rapid spikes in blood glucose 
levels, amylin reduces the burden on pancreatic β-cells, 
which in turn helps in maintaining their functionality and 
potentially reduces insulin resistance [9].
Research has indicated that amylin might improve insulin 
sensitivity through multiple pathways, including its effects 
on the central nervous system [10]. Amylin’s action on the 
brain, particularly in areas that regulate appetite and en-
ergy expenditure, might influence the systemic metabolic 
processes that contribute to insulin resistance. Addition-
ally, the satiety effects of amylin could lead to reduced 
calorie intake and weight loss, both of which are critical 
factors in improving insulin sensitivity.
In clinical settings, the use of amylin analogs has been 
associated with improved glycemic control in patients 
with type 2 diabetes, which is often linked to a reduction 
in insulin resistance [11]. Combining amylin therapy with 
other insulin-sensitizing agents, such as metformin or thi-
azolidinediones, could provide a synergistic effect, further 
enhancing insulin sensitivity and offering a comprehen-
sive approach to managing insulin resistance [12].
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5. Safety and Side Effects of Amylin
Amylin analogs, such as pramlintide, are generally 
well-tolerated but are commonly associated with gastroin-
testinal side effects. The most frequently reported side ef-
fects include nausea and vomiting, particularly during the 
initial phase of treatment or when the dosage is increased 
[13]. These symptoms occur primarily because amylin 
slows gastric emptying, which can cause an uncomfort-
able sensation of fullness and related gastrointestinal dis-
comfort. While these side effects often decrease over time 
as patients adjust to the medication, they can still pose a 
challenge for patient adherence and require careful man-
agement.
The long-term safety profile of amylin analogs has been 
evaluated in several studies. Generally, pramlintide and 
other amylin analogs are considered safe for prolonged 
use, with most adverse effects being mild to moderate in 
severity. Continuous monitoring and regular follow-ups 
are essential to detect any potential long-term adverse 
effects. Current data suggest that there are no major long-
term safety concerns associated with amylin analogs, 
making them a viable option for chronic management of 
diabetes.
When comparing amylin analogs to other therapeutic 
options, such as GLP-1 receptor agonists, amylin ana-
logs appear to have a more favorable side effect profile 
in certain respects. Notably, amylin analogs do not carry 
the same risk of pancreatitis that has been associated with 
GLP-1 receptor agonists. This makes amylin analogs a 
potentially safer option for patients with a history of pan-
creatic issues. However, the gastrointestinal side effects of 
amylin analogs, while generally mild, still require effec-
tive management strategies to ensure patient compliance 
and optimize therapeutic outcomes.
Effective management of the side effects associated with 
amylin analogs is crucial to maintaining patient adherence 
to treatment. Gradual dose titration can help minimize 
gastrointestinal side effects, allowing patients to adjust 
to the medication more comfortably. Educating patients 
about the potential side effects and their transient nature 
can also help improve adherence and reduce anxiety re-
lated to these symptoms. In some cases, co-administration 
with other medications or dietary adjustments may be 
necessary to further alleviate gastrointestinal discomfort.
In summary, while amylin analogs such as pramlintide are 
generally safe and effective for the management of dia-
betes, they are associated with common gastrointestinal 
side effects like nausea and vomiting. Long-term safety 
studies have shown that these medications are well-toler-
ated with no major long-term safety concerns. Compara-
tively, amylin analogs do not pose the risk of pancreatitis 

seen with some other treatments, such as GLP-1 receptor 
agonists, making them a suitable option for patients with 
specific health profiles. Proper management and patient 
education are essential to mitigate side effects and ensure 
the successful use of amylin analogs in clinical practice.

6. Future Research Directions
One of the key future research directions for amylin in-
volves further elucidation of its mechanisms of action. 
Although significant progress has been made in under-
standing how amylin regulates glucose metabolism, appe-
tite, and gastric emptying, the precise molecular pathways 
and receptor interactions remain incompletely understood. 
More detailed studies at the cellular and molecular levels 
could uncover additional mechanisms by which amylin 
influences energy balance and glucose homeostasis. This 
knowledge could lead to the development of more target-
ed therapies that harness specific pathways to maximize 
therapeutic benefits while minimizing side effects [3].
The development of new amylin analogs with improved 
pharmacokinetic and pharmacodynamic profiles is an-
other important area for future research. Current analogs, 
such as pramlintide, have shown promise but are limited 
by their side effects and the need for multiple daily injec-
tions. Research efforts are focusing on creating analogs 
that have longer half-lives, greater stability, and reduced 
gastrointestinal side effects. These new analogs could 
improve patient compliance and provide more consistent 
therapeutic effects. Additionally, combining amylin ana-
logs with other therapeutic agents could offer synergistic 
benefits, enhancing the overall efficacy of obesity and dia-
betes treatments.
While existing clinical trials have demonstrated the ef-
ficacy and safety of amylin analogs, more extensive and 
long-term studies are needed to fully understand their 
potential in treating metabolic disorders. Future clinical 
trials should focus on diverse populations, including dif-
ferent age groups, ethnicities, and comorbid conditions, to 
ensure broad applicability of the results. Long-term stud-
ies are particularly important to assess the sustainability 
of weight loss, maintenance of glycemic control, and the 
long-term safety of amylin analogs. Such studies could 
provide crucial data on the impact of prolonged amylin 
therapy on overall metabolic health and the risk of com-
plications [3].
Given the overlapping and complementary roles of amylin 
and GLP-1 in metabolic regulation, comparative studies 
are essential to determine the optimal use of these thera-
pies. Future research should explore the potential benefits 
of combination therapy with amylin analogs and GLP-1 
receptor agon.
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7. Conclusion
In conclusion, amylin, with its multifaceted physiological 
functions, presents a promising avenue for the treatment 
of obesity and metabolic disorders. Its ability to slow 
gastric emptying, inhibit glucagon secretion, and promote 
satiety makes it an effective regulator of blood glucose 
levels and appetite. The clinical success of pramlintide, 
a synthetic amylin analog, in diabetes management un-
derscores its potential application in treating obesity. 
Comparative studies with GLP-1 receptor agonists reveal 
complementary roles, suggesting the possibility of syner-
gistic therapies. Despite the common gastrointestinal side 
effects, amylin analogs are generally well-tolerated and 
have a favorable long-term safety profile. Future research 
focusing on detailed mechanistic studies, development of 
improved analogs, and extensive clinical trials will be cru-
cial in fully realizing the therapeutic potential of amylin. 
This comprehensive understanding can pave the way for 
innovative treatments, significantly impacting the man-
agement of obesity and related metabolic disorders.

References
[1] World Health Organization. Obesity and overweight. 2020.
[2] Fineman, M. S., Koda, J. E., Shen, L. Z., et al. The human 
amylin analog pramlintide as an adjunct to insulin therapy 
in patients with type 1 and type 2 diabetes mellitus: Effects 
on glycemic control and postprandial glucose excursions. 
Metabolism, 2002, 51(4): 636-644.
[3] Young, A. A. Amylin’s physiology and its role in diabetes. 

Current Opinion in Endocrinology, Diabetes, and Obesity, 2013, 
20(4): 290-296.
[4] Trevaskis, J. L., et al. Enhanced amylin-mediated weight loss 
in obese rats. Diabetes, 2010, 59(1): 64-72.
[5] Fineman, M., et al. Pramlintide enhances the effect of insulin 
in type 1 diabetes. Diabetes Care, 2002, 25(5): 724-730.
[6] Haynes, A., Butler, P. C. Mechanisms of beta-cell death in 
type 2 diabetes. Diabetes, 2020, 70(1): 1-9.
[7] Shulman, G. I. Cellular mechanisms of insulin resistance. 
Journal of Clinical Investigation, 2000, 106(2): 171-176.
[8] Riddle, M. C. Editorial: An improvement in the treatment of 
type 1 diabetes. Diabetes Care, 2004, 27(11): 2748-2753.
[9] Banks, W. A., et al. The effects of high fat diets on insulin-
like growth factor-I transport across the blood-brain barrier. 
Peptides, 2008, 29(11): 2109-2115.
[10] Pieber, T. R., et al. Pramlintide treatment in patients with 
type 2 diabetes using oral hypoglycemic agents. Diabetes Care, 
2007, 30(11): 2804-2810.
[11] Malmström, R., et al. Amylin as a modulator of insulin-
stimulated glucose uptake in peripheral tissues. Diabetologia, 
2004, 47(5): 829-835.
[12] Pfeiffer, A. F., et al. Management of postprandial glucose 
with amylin agonists. Diabetes, Obesity and Metabolism, 2015, 
17(2): 109-117.
[13] Drucker, D. J., et al. Safety and efficacy of once-weekly 
semaglutide versus exenatide ER in subjects with type 2 diabetes 
(SUSTAIN 3). Diabetes Care, 2017, 40(4): 375-383.
[14] Hayes, M. R., et al. The potential of amylin receptor 
agonists for obesity treatment. Expert Opinion on Investigational 
Drugs, 2011, 20(8): 1185-1201.

4




