
Introduction

This study investigates the association between being overweight and brain centric hunger hormones.

Conclusions

There is a difference in hunger hormones (Melanocyte Stimulating Hormone and Agouti 
Related Peptide) between lean and overweight individuals. 

Having more body fat is associated with higher overall AgRP.

Fasting increases AgRP and decreases Leptin, which is not seen with short term calorie 
restriction.

Amendments

Study Design & Additional Information

Two groups of people were recruited for this study (20 -
55 years of age) and underwent separate weight loss 
regimens (fasting for 4-6 days or eating a very low 
calorie diet for 12 days).Participants were lean or 
obese and separated into groups as such. So, 4 
conditions:

1. Lean and Fasting. 
2. Lean and Very Low Calorie Diet (VLCD)
3. Obese and Fasting
4. Obese and VLCD

Fasting group consumed nothing but water until they 
lost about 5% of their body weight. 
VLCD group consumed a little over 600 kcalories until 
they lost about 5% of their bodyweight (meals were the 
same macronutrient composition).
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Leptin controls energy balance mainly through receptors it binds on the hypothalamus of 
the brain. Melanocortin Receptors in the hypothalamus also interact with other 
neuropeptides like melanocyte stimulating hormone (MSH), which is thought to be part of 
the energy balance signaling. Another neuropeptide that is stimulated by leptin binding the 
hypothalamus us Agouti Related Protein (AgRP), which binds the Melanocortin receptors 
and stops them from signaling. Leptin stimulates MSH and inhibits AgRP. 

1.
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2

Melanocortin Receptor mutations are the most common mutations in obese population, 
affecting 4% of the obese population. 

2.

MSH binds a number of different melanocortin receptors, and agouti and agouti related 
proteins bind the same receptors, antagonizing (blocking/stopping their function) them 
from functioning with MSH. They function in the brain in a paracrine way (localized) and in 
an endocrine way (into the blood system). 

3.

3

Two groups of people were recruited for this study (20 - 55 years of age) and underwent 
separate weight loss regimens (fasting for 4-6 days or eating a very low calorie diet for 12 
days).Participants were lean or obese and separated into groups as such. So, 4 
conditions:

1. Lean and Fasting. 
2. Lean and Very Low Calorie Diet (VLCD)
3. Obese and Fasting
4. Obese and VLCD

Fasting group consumed nothing but water until they lost about 5% of their body weight. 
VLCD group consumed a little over 600 kcalories until they lost about 5% of their 
bodyweight (meals were the same macronutrient composition).

4.
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Table 3
This table shows the association between a variety of 
variables (weight, body fat, etc.) and the change in AgRP, 
MSH, and Leptin. 

Primary Results:
- Bodyweight is associated with AgRP, MSH, and Leptin. 
- Fat Mass is associated with all three, as well. 

Take Away: There is an association between 

bodyweight and body fat mass and the three hormones 
being investigated here. 

Figure 1
This data shows the amount of blood AgRP and MSH found 
in lean and obese individuals at baseline (before weight loss). 

Primary Results:
- Obese men have higher AgRP and MSH than lean men.

Take Away: There is dysregulated levels of AgRP and 

MSH in obese individuals. 
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Figure 2
This data shows the association between a variable (BMI, Fat 
Mass, Fat Free Mass, Leptin) and the levels of AgRP and MSH.

Primary Results:
- There is a strong association between increasing fat mass and 
elevated AgRP.
- There is a moderate association between fat mass and 
elevated MSH.
- There is a weak association between increasing leptin and 
increasing AgRP (same for MSH). 

Take Away: Having more body fat is associated with 

higher AgRP. 
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Figure 3
This data shows the effect of fasting or calorie restriction on AgRP, 
MSH and Leptin in lean men. 

Primary Results:
- Calorie restriction had no effect on any hormonal outcome. 
- Fasting increased AgRP.
- Fasting decreased Leptin. 

Take Away: Fasting leads to an increase in AgRP and 

decrease in leptin in lean men, which is not seen in calorie 
restriction - potentially implying a greater difficulty of fasting. 

Elevated MSH could be coming from the pituitary gland.5.
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Figure 4
This data shows the effect of fasting or calorie restriction 
on AgRP, MSH and Leptin in obese men. 

Primary Results:
- Calorie restriction reduced leptin levels. 
- Fasting decreased Leptin. 

Take Away: Fasting and calorie deficit reduced 

leptin in obese individuals, but has no effect on AgRP or 
MSH. This implies AgRP secretion/excretion is potentially 
insensitive in obese individuals

MSH is thought to be lipolytic (breaks 
down fat), regulates insulin and leptin 
release, and stimulate cortisol 
release, as well as affect 
thermogenesis (heat production). 

6.

6

AgRP is thought to be secreted from 
the hypothalamus and the adrenal 
glands when leptin is low, which 
would normally inhibit AgRP 
release. The speculation for why 
AgRP did not change in pbese is 
thought to be because of leptin 
resistance. 

7.
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