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Introduction 
Leptin and both forms of ghrelin (acylated and unacylated) are peptide 
hormones involved in appetite control and food intake regulation in humans. 
Ghrelin is known as the only fast-acting orexigenic hormone, playing  
a substantial role in meal initiation, while leptin is a mediator of long-term 
regulation of energy balance, suppressing food intake and thereby protecting 
against pathological weight gain. It has been thought that circulating ghrelin 
concentrations are elevated by fasting and suppressed following a meal, 
whereas leptin concentrations change in the opposite direction[1]. Most 
human clinical studies only examined these changes after a standardized 
meal and in carefully selected probes. Assessing total ghrelin without 
separate measurement of acylated and unacylated hormone together with 
using different assay methods may also contribute to discrepancies between 
the studies’ results [2;3].  
 
The aim of the present study was to investigate whether unstandardized 
meal influences short-term response of leptin and both biological forms  
of ghrelin in the group of age- and BMI-differentiated healthy volunteers. 
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Method 
• 10 female and 10 male volunteers between 24 and 54 years  

of age (x±SD: 36,5±9,7) were recruited for the study. Body mass 
index ranged from 18,1 to 37,7 kg/m2 (x±SD: 25,30±4,55).  
The only exclusion criterium was any disease involving  
the gastrointestinal tract. 

• Blood samples were obtained twice: after an overnight fast 
(between 6.00 and 9.00) and 2 hours after a meal with different 
macronutrient composition. 

• Blood was collected into tubes with EDTA as the 
anticoagulating substance for plasma preparation. Samples  
for assaying the acylated ghrelin were also treated with  
p-hydroxymercuribenzoic acid (PHMB) and then acidified  
with 1M HCl to prevent the degradation of the active form  
of hormone. All specimens were stored at −80ºC until analysis. 

• Plasma leptin, acylated and unacylated ghrelin were measured 
using commercially available ELISA kits (BioVendor). 

• A statistical analysis of the results was carried out using Student 
t-test and Mann Whitney rank sum test. 

Table 1. Plasma concentrations of leptin, acylated and unacylated ghrelin and acylated/unacylated ghrelin ratio.  

Women Men 

Me 
fasting 

Me 
postprandial 

U 
Me 

fasting 
Me 

postprandial 
U 

Leptin [ng/ml] 13,55 10,45 40,00* 4,50 3,80 39,50* 

Acylated ghrelin [pg/ml] 59,75 68,75 47,50* 42,50 57,50 44,00* 

Unacylated ghrelin [pg/ml] 782,50 765,00 45,00* 582,50 347,00 38,00* 

Acylated/unacylated ghrelin ratio 0,0575 0,0967 47,50* 0,0805 0,1175 40,00 

* p>0,05; the U Mann Whitney test showed no significant differences between fasting and postprandial concentrations measured separately for each sex.  

Conclusions 

• No significant short-term changes were observed  
in plasma concentrations of appetite hormones 
before and after the meal. 

• It seems that the short-term regulation  
of postprandial satiety is only partially 
dependent on ghrelin and leptin response. 

• The meal composition may affect leptin and 
ghrelin plasma concentrations to the greater 
degree than just food ingestion [4;5]. 

Results 
• Plasma concentrations of leptin were higher in females compared to male subjects (Me=11,80 vs 4,05 ng/ml; U=82,5, p<0,01);  

the analysis was performed for the whole results. 

• Plasma concentrations of unacylated ghrelin were higher in females compared to male subjects (Me=777,50 vs 455,00 pg/ml; 
U=126,0, p<0,05); as before. 

• Leptin concentrations were also higher in overweight/obese than in normal weight individuals (x±SD: 15,4±12,5 vs 4,03±3,78 
ng/ml; p<0,001); as before. 

• No significant difference has been found between fasting and short-time postprandial plasma concentrations of leptin,  
acylated and unacylated ghrelin, nor acylated to unacylated ghrelin ratio (Table 1, Fig. 1). 
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Figure 1. Plasma concentrations of leptin (A), acylated (B) and unacylated ghrelin (C) and acylated/unacylated ghrelin ratio (D). The groups are as follows:  
1) females fasting, 2) females postprandial, 3) males fasting and 4) males postprandial.  


