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Ghrelin is a relatively new-found hormone. The cells which express ghrelin in the largest amount are 
in the ventricular fundus. The aim of the study was by immunocytochemical methods to establish the 
presence of ghrelinpositive cells in the lining of the stomach. Ghrelinpositive cells are visualized in the 
deeper parts of the lining taken from the area of ventricular fundus. Their amount is greater near the bor-
der with the muscle sheath. Individual cells containing granules with ghrelin was found in the superficial 
parts of the muscular coat and close to the surface of the lining.
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Introduction

Following the discovery of new hormone ghrelin by Kojima et al. [8] research on it 
increases every year [9]. Ghrelin is a hunger hormone with gastroprokinetic properties 
[5] but the factors controlling ghrelin secretion from the stomach are not too elucidated. 
Malik et al. [10] showed that even in the absence of caloric deficiency, ghrelin may fa-
vor food consumption by enhancing the hedonic and incentive responses to food-related 
cues. Ghrelin also has important effects on gastrointestinal (GI) motility, which may 
contribute to appetite signaling [5].

Most researchers have focused on the impact of hormones on metabolism, energy 
balance, the level of blood sugar, gastric emptying etc. [1, 2, 3, 12]. Kojima and Kanda-
la continues his research on the structure and function of the newly hormone [8]. There 
are many studies on the physiological effects and potential clinical applications of ghre-
lin but too few are purely theoretical developments on the expression of ghrelinpositive 
cells in the body [11, 13, 14]. The aim of the study was to establish the expression of 
ghrelinpositive cells in the lining of the stomach. For the implementation of the objec-
tive identified the following main tasks: 1) to visualize any ghrelin productive cells in 
the fundus by immunocytochemical methods; 2) to determine their localization in the 
gastric mucosa by light microscopy.
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Materials and Methods

We examined the expression of ghrelinpositive cells in mucosa of the rat ventricu-
lar fundus by immunohistochemistry. Stomach tissue samples were collected from the 
fundus region of 3 male mature rats strain Wistar subject to the European Directive 
2010/609 for animal welfare and with the permission of the Ethics Committee at the 
Faculty of Medicine – Stara Zagora.

We applied the “dropping” of ultra-thin (4 mm) sections with antibody Ghrelin (H-
40) SC-50 297, produced by Santa Cruz, USA, and visualization ghrelin positive cells 
– detection system Daco - En Vision FLEX - Mini Kit.

Results

Immunostaining of ghrelin was detected in the deeper parts of the lining taken from the 
area of ventricular fundus. Immunohistochemistry demonstrated the presence of ghrelin 
cells near the proper gastric glands. Their amount is greater near the border with the 
muscle sheath (Fig. 1).

Fig 1. Ghrelinpositive cells near the border with 
the muscle sheath

A few cells containing ghrelin granules were found in the deep layers of the mu-
cous membrane of the stomach, superficial parts of the muscular tunic and close to the 
surface of the lining (Fig. 2).

Discussion

Ghrelin is a 28-amino acid peptide with an octanoyl modification, which is mainly pro-
duced by the “X/A-like” cells of the oxyntic glands of the stomach [8, 9] in response to 
conditions of negative energy balance.

According to Abbuki et al. [15] the localization of ghrelin cells in the stomach was 
similar in mice, rats and hamsters. No immunoreactivities were detected in any animals 
when antiserum absorbed by excessive ghrelin was used [15]. Most authors describe 
expression of ghrelin positive cells in the deep part of the gastric mucosa, but no reports 
of the existence of such cells in the muscle layer. 

Fig 2. Ghrelinpositive cells near the border with 
the muscle sheath
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Hayashida et al. [4] investigate ghrelin in domestic animals, its distribution in 
stomach and a possible role. Jason [6] searchеs ghrelin in the summer flounder – immu-
nolocalization to the gastric glands and action on plasma cortisol levels. Their reports 
wеre similar to our results of the ghrelin cellpositive expression [7].

Conclusions

1. Ghrelin-producing cells are characteristic of the venter and operate basic on digestive 
system.
2. Greatest amount ghrelinpositive cells found in the gastric mucosa of ventricular fundus.
3. Some cells are visualized in the deep layers of the mucous membrane of the stomach, 
near the glands, but there are single cells in muscle sheath.
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