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ABSTRACT 

Obesity has become one of the biggest challenges in medicine. Hundreds of 

millions of people struggle with this disease. It has a significant impact on 

mortality rates. Therefore, the search for new therapies is essential. This review 

aims to analyze Amylin Analogs and Dual Amylin-Calcitonin Receptor Agonists 

(DACRAs). These are new drugs tested for the treatment of diabetes and excess 

body weight. We will focus on their use in the treatment of obesity. Recent 

advances in gut hormone-modulating medications have implicated a possible 

mechanism by which the amylin-calcitonin pathway may help control body 

weight. Amylin Analogs, pramlintide, and cagrilintide exhibit encouraging 

efficacy in clinical studies. In preclinical studies, DACRAs KBP-066, KBP-088, and 

KBP-089 caused significant weight loss and metabolic effects. Mechanistic 

accounts reveal the complex neural networks and receptor dynamics that the 

therapies utilize. Amylin Analogs and DACRAs represent a novel platform for 

obesity treatment, but we need to translate preclinical evidence into everyday 

practice with patients. Conducting further studies to establish the dosage and 

possibly reduce side effects is essential. 
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1. INTRODUCTION  

In 2022, the problem of being overweight affected 2.5 billion adults, and over 890 

million of them struggled with obesity. It contributes to millions of deaths due to 

cardiovascular diseases, diabetes, cancers, and digestive diseases. Nowadays, the 

influence of obesity on public health is a dominant problem. Older age, residing 

in metropolitan cities, and more recent periods have all been considered 

contributors to the growing occurrence of central obesity, highlighting the urgent 

need for intervention (Wong et al., 2020). For many years, our knowledge about 

being overweight was limited. It drove negative stereotypes correlated with 
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people struggling with this disease (Puhl & Heuer, 2010). Many hormones from the gastrointestinal system control satiety. These 

hormones include Glucagon-like Peptide-1 (GLP-1), oxyntomodulin, and islet amyloid polypeptide (amylin). They act in certain brain 

parts to enhance the feeling of fullness and reduce appetite (Züger et al., 2013).  

Research shows imbalance or reduced sensitivity to these signals can disrupt hunger control. That said, it promotes overeating and 

contributes to obesity (Alhabeeb et al., 2021). Semaglutide, a long-acting GLP-1 analog, proved to be a breakthrough in treating obesity. 

These conclusions have contributed to research on further methods using enteropancreatic hormones. Our review aims to analyze 

Amylin Analogs and Dual Amylin-Calcitonin Receptor Agonists (DACRAs) from the perspective of their possible therapeutic 

application in obesity pharmacotherapy. 

 

2.MATERIALS AND METHODS 

To conduct this review, we searched the PubMed and Google Scholar databases for articles related to pharmacologic treatment of 

overweight and obesity with Amylin Analogs and DACRAs. We used keywords such as 'amylin,' 'dual amylin-calcitonin receptor 

agonists,' ‘obesity pharmacotherapy,' and 'weight loss.' Our focus was on papers published between January 2020 and November 2024. 

We assessed the articles by titles, abstracts, and full texts. Articles were included in the review if they raised the problem of obesity 

pharmacotherapy with Amylin Analogs or with DACRAs. The research team excluded other papers. 

 

3. RESULTS & DISCUSSION 

Amylin – mechanism of action 

Amylin demonstrates selective, moderate-affinity binding to the amylin receptor (AMYR)—a heterodimeric complex formed by a Class 

B G protein-coupled calcitonin receptor (CTR-A/B) paired with one of three receptor activity-modifying proteins (RAMP1-3), creating 

distinct AMYR1-3 subtypes. In contrast, salmon calcitonin (sCT) acts as a natural dual agonist, binding with high affinity to AMYR and 

CTR receptors. This unique polypharmacological profile classifies sCT as a DACRA (Hankir & Le Foll, 2024). These receptors are 

pivotal in mediating amylin's ability to slow gastric emptying, suppress postprandial glucagon, and enhance leptin sensitivity (Züger et 

al., 2013). These actions modulate metabolic activity and energy homeostasis (Zakariassen et al., 2020). Emerging research reveals that 

while the caudal hindbrain (particularly the dorsal vagal complex) was considered initially amylin's primary site of action, 

contemporary studies demonstrate a more complex neurocircuitry underlying its effects. Amylin operates on distributed networks of 

the central nervous system's neural networks to regulate feeding behavior through varied mechanisms (Hankir & Le Foll, 2024).  

 

Therapeutic Breakthroughs 

1. Amylin Analogs: 

Amylin Analogs with better pharmacokinetics and a lower tendency to aggregate may help treat obesity. Pramlintide was the first 

approved Amylin Analog. It provided a basis for further developing this treatment strategy (Safaeian et al., 2022). ADO09, a co-

formulation of pramlintide and insulin A21G, demonstrates benefits in managing obesity: Participants using ADO09 significantly 

reduced their body weight, attributed to pramlintide's appetite-suppressing effects. They experienced more frequent episodes of 

hypoglycemia and nausea (Andersen et al., 2023, 2024). Pramlintide was added to continuous subcutaneous insulin therapy in patients 

with type 1 diabetes. It improved glycemic control and reduced body weight. The safety profile was acceptable. Monitoring for adverse 

events is required during initiation of therapy (Herrmann et al., 2013). 

AM833 (cagrilintide), a novel lipidated Amylin Analog, is a non-selective agonist targeting CTR and AMYRs. Its unique 

pharmacological profile differentiates it from selective agonists like pramlintide (AMYR-selective) and sCT, showing transient receptor 

binding (~3–6 minutes) akin to human calcitonin (hCT) but shorter than sCT or AM1784 (>1 hour), potentially mitigating cancer risks 

associated with prolonged receptor activation. In a 26-week phase 2 trial, once-weekly AM833 achieved 10.8% weight loss vs. 3.0% with 

placebo. Paired with semaglutide, AM833 induced 15.4–17.1% weight loss over 20 weeks. It worked better than semaglutide alone. 

These results indicate the potential of the AM833 (Fletcher et al., 2021). A long-acting selective amylin receptor agonist (AM1213) 

reduced food intake and body weight in both sexes of rats, but the effect was longer in males. These results support the role of amylin 

signaling in body weight regulation. It also suggests different mechanisms of action in males and females (Kalafateli et al., 2021). 
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2. Dual Amylin-Calcitonin Receptor Agonists (DACRAs): 

The first DACRAs, KBPs (KeyBiosciencePeptide), showed encouraging results in animal models. One study of DACRA called KBP-066 

tested doses of 5, 50, and 500 μg/kg in rats fed a high-fat diet (HFD) and in diabetic rats (ZDF). The maximal weight loss was achieved 

at the 5 μg/kg dose in rats fed an HFD. There was no additional benefit at higher doses. However, in ZDF rats, higher doses better-

preserved insulin secretion. These findings suggest that the lower doses of KBP-066 are sufficient for weight loss, and higher doses are 

more beneficial in diabetes. However, the study did not include a long-term assessment of the safety and efficacy of KBP-066, which is 

important before potential clinical use. The benefits observed at high doses in ZDF rats may be caused by their genetic background, 

specifically leptin receptor deficiency (Sonne et al., 2020). The effect of DACRA acylation was studied, and it was noted that KBP-066 

acylation significantly prolonged the half-life and time to peak plasma concentration. KBP-066A (acylated) administered every 3 days 

(equivalent to weekly dosing in humans) was superior to daily dosing of KBP-066 in reducing body weight in obese rats and in 

improving glycemic control in obese and obese diabetic rats, but further clinical studies are needed to confirm the efficacy and safety of 

KBP-066A in humans (Andreassen et al., 2021). 

 The KBP-088 study revealed promising results for obesity and type 2 diabetes treatment. Administering KBP-088 every other day 

proved more effective than daily dosing in several key areas: more significant weight loss, improved food preferences, with subjects 

consuming more low-calorie foods, and enhanced glucose tolerance. While these findings are encouraging, some concerns were noted: 

potential muscle mass loss with every-other-day dosing, though not conclusively demonstrated, fluctuations in food intake and body 

weight, which may affect long-term treatment tolerance, uncertainty about translating rat study results to humans, particularly 

regarding nausea and taste aversion (Larsen et al., 2020). In obese rats fed a high-fat diet, the combination of DACRA (KBP-089) with 

the GLP-1 analog (liraglutide) achieved better effects in reducing body weight than monotherapy (Larsen et al., 2021). The effect of KBP 

on metabolism was also assessed in a model of postmenopausal obesity in rats.  

The model combined a high-fat diet with ovariectomy. It led to an increase in body weight and adipose tissue. KBP treatment for 6 

months caused a decrease in body weight and reduced food intake. Furthermore, KBP improved glucose tolerance, regardless of the 

dose used, indicating the potential of KBP as a promising candidate for treating obesity and metabolic disorders in older 

postmenopausal women (Katri et al., 2021). 

In a 2024 study, KPB-336 significantly reduced osteoarthritis (OA) pain in obese rats regardless of weight loss. At larger dosages, 

KBP-336 also reduced body fat and induced weight loss. With its analgesic, antiresorptive, and metabolic properties, KBP-336 may be a 

potential option for a disease-modifying medication in OA (Mohamed et al., 2024). 

ZP5461, a novel long-acting amylin/calcitonin receptor agonist, was investigated on food intake and body weight regulation in male 

rats. Systemic ZP5461 dose-dependently suppressed food intake and body weight in chow-fed and HFD-fed rats for 72 hours. Repeated 

ZP5461 administration failed to sustain long-term weight loss or feeding suppression, suggesting potential tolerance development. 

While not directly tested here, nausea—common with Amylin Analogs like pramlintide—remains a potential concern for clinical 

translation (Stein et al., 2021). The summary of clinical and preclinical findings on Amylin Analogs and DACRAs is presented in table 

1. 

 

Table 1. Clinical and preclinical findings on Amylin Analogs and DACRAs 

Agent/Compound Type Key Findings Study Type Additional Notes 

Pramlintide Amylin Analog 

Reduces appetite and 

body weight; improved 

glycemic control 

Clinical & 

Preclinical 

Risk of nausea and 

hypoglycemia 

ADO09 
Pramlintide + 

Insulin A21G 

Significant weight loss, 

improved glucose 

control 

Clinical 

More 

hypoglycemia than 

control 

AM833 

(Cagrilintide) 

Amylin Analog 

(lipidated) 

Up to 17.1% weight loss 

with semaglutide; better 

than semaglutide alone 

Preclinical 

Shorter receptor 

binding time may 

reduce cancer risk 

AM1213 

Selective AMY 

receptor 

agonist 

Reduced food intake and 

weight; longer effects in 

males 

Preclinical 

Suggests sex-based 

differences in 

response 

KBP-066 DACRA 
Maximal weight loss at 5 

μg/kg; higher doses 
Preclinical 

Dose-response 

depends on 
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preserved insulin in 

diabetic rats 

metabolic context 

KBP-066A 
Acylated 

DACRA 

Superior to KBP-066 in 

weight and glucose 

control; weekly dosing 

effective 

Preclinical 
Supports long-

acting formulation 

KBP-088 DACRA 

Better effects with 

alternate-day dosing; 

improved food choices 

Preclinical 

Risk of muscle loss 

and fluctuating 

food intake 

KBP-089 + 

Liraglutide 

DACRA + GLP-

1 RA 

Combination therapy 

more effective than 

monotherapy 

Preclinical 
Suggests 

synergistic effects 

KBP (menopause 

model) 
DACRA 

Reduced body weight 

and improved glucose 

tolerance in 

ovariectomized rats 

Preclinical 

Potential in 

postmenopausal 

obesity 

KBP-336 DACRA 
Weight loss and 

osteoarthritis pain relief 
Preclinical 

Disease-modifying 

potential in OA 

ZP5461 DACRA 

Short-term weight 

reduction; possible 

tolerance with repeated 

use 

Preclinical 

Tolerance may 

limit clinical 

potential 

 

3. Mechanistic insights - neural circuitry,  receptor dynamics, and structural engineering: 

Recently, it has been observed that noradrenergic (NA) signaling in the lateral parabrachial nucleus (LPBN) is essential for mediating 

the hypophagic effects of amylin and sCT in male rats. Depleting NA in the LPBN via 6-hydroxydopamine (6-OHDA) abolished the 

anorectic responses to both peptides, confirming the necessity of the AP → LPBN pathway for transmitting satiety signals. Amylin 

activated CGRP-expressing neurons in the LPBN, but NA depletion reduced this activation by 40–58%, suggesting NA indirectly 

facilitates CGRP neuron excitation. Notably, 60% of amylin-activated LPBN neurons were non-CGRP, raising unresolved questions 

about their functional role and potential mechanistic distinctions between amylin and sCT. The findings highlight NA-dependent and 

independent pathways in appetite regulation, with implications for understanding energy homeostasis and potential obesity therapies. 

The function of receptor activity-modifying proteins (RAMPs) in the action of DACRA-sCT and selective amylin receptor agonist 

(NN1213) in mice was highlighted. In wild-type (WT) mice, NN1213 (selective amylin receptor agonist) decreased body weight; 

however, sCT had no impact. RAMP3's absence increased sCT's effectiveness while decreasing NN1213's. The effects in RAMP1/3 KO 

mice were comparable to those in RAMP3 KO mice. The AMY3 receptor (CTR + RAMP3) is necessary for NN1213 to impact food intake 

and body weight significantly. Although in opposing directions, AMY3 is crucial in regulating the actions of both substances (Arrigoni 

et al., 2021). In another investigation in wild-type and RAMP1/3 KO mice, a long-acting Amylin Analog (LAAMA) inhibited body 

weight increase, demonstrating that RAMP1/3 is unnecessary for LAAMA's activities. Unlike amylin, research has shown that LAAMA 

does not always require RAMP to reduce body weight. The neuronal CTR primarily mediates LAAMA's effects (Gamakharia et al., 

2021). One study aimed to create high-affinity calcitonin fragment analogs that target the extracellular domains (ECD) of calcitonin 

family receptors. When three mutations were added to the sCT fragment, its affinity for the calcitonin receptor's ECD was 21 times 

higher than that of the wild-type fragment. Moreover, these changes enhanced the fragment's affinity for the ECD of all three kinds of 

amylin receptors.  

Structural studies indicated that San45 (DACRA), via a conjugated lipid at position 21, has two binding modes: a persistent 

alternative mode at CTR and a bypass mode at AMY3R. This dual mechanism allows for wide receptor binding, while lipid conjugation 

improves stability and duration of action. These findings emphasize lipid alteration as a strategic method for creating long-acting 

DACRAs, which could simultaneously provide new anti-obesity therapeutics by targeting numerous energy control mechanisms (Cao 

et al., 2024). 
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4. CONCLUSION  

Gastrointestinal hormones play a major role in regulating appetite. Recently, we have seen significant progress in the pharmacology of 

gastrointestinal hormones, especially those targeting the amylin and calcitonin pathways. The DACRAs reduce body weight, improve 

glucose control, and attenuate hyperglucagonemia. Dual therapies, especially DACRAs with GLP-1 agonists, show better weight loss 

than monotherapies. Longer studies are necessary to assess sustained weight loss and cardiovascular benefits. Perhaps targeting LPBN 

pathways could help reduce adverse effects like nausea. It seems important to identify biomarkers to predict sex- or age-specific 

responses, which could help in personalizing treatment. Amylin Analogs and DACRAs have great potential. However, further studies 

are needed to implement them in everyday practice. 
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