
31

Institute of Experimental Morphology, Pathology and Anthropology with Museum 
Bulgarian Anatomical Society
Acta morphologica et anthropologica, 26 (1-2)
Sofia • 2019

Expression of GHS-R1 in the Stomach of Male and Fe-
male Rats after High-Fat, High-Carbohydrate Diet
Nadya Penkova1*, Petar Hrischev2, Kаterina Georgieva2, Pepa Atanassova1

1 Department of Anatomy, Histology and Embryology, Medical University-Plovdiv, Bulgaria; 
2 Department of Physiology, Medical University-Plovdiv, Bulgaria

* Corresponding author e-mail: nadja_penkova@abv.bg

The aim of our work was to investigate the expression of ghrelin receptor (GHS-R1) in the stomach of 
dietаry-manipulated rats by high-fat-high-carbohydrate-diet (HFHCD). Wistar rats (5 male, 5 female)  
were fed HFHCD for 16 weeks. Control rats (5 male, 5 female) were fed with standard rat chew for the 
same period of time. Metabolic control was determined by measuring body weight gain and BMI. Im-
munohistochemical study was performed on the stomach of both groups with primary ghrelin receptor 
GHS-R1 antibody. Results: We found positive expression of GHS-R1 in the stomach fundus and antral 
glandular cells of the experimental rats. The reaction had moderate and high intensity in single and clus-
ters of cells. HFHCD activates the expression of GHS-R1 in the gastric mucosa in both sexes.GHS-R1 
presence indicates the ability of ghrelin to affect the secretory activity of the ghrelin-producing cells in 
paracrine/autocrine way and allow for autonomous regulation of gastric secretion, different from other 
hormonal and nerve pathways.
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Introduction
The involvement of ghrelin in the pathogenetic mechanisms of obesity is intensively stud-
ied but still not evaluated in details [19]. The ghrelin secretion depends on humoral factors 
such as blood glucose levels or insulin secretion, respectively; as well as external factors – 
the composition of the ingested nutrients. The hormonal regulation of the ghrelin secre-
tion is affected by a number of circulating and gastrointestinal hormones [4,23,25]. Intra-
venous administration of glucagon caused transient increases of ghrelin levels and this 
effect was shown to be mediated by glucagon receptors on ghrelin cells [14]. De la Cour 
et al. found that epinephrine, norepinephrine, endothelin, and secretin stimulated ghrelin 
release [8]. GHS-R1А is a mature polypeptide expressed in brain and some peripheral 
tissues, GHS-R1B is an immature polypeptide [1,5,11,16]. Kitazawa et al. [15] reported 
of presence of GHS-R1 in gastrointestinal tract of rat and guinea pig.There is an evidence 
for an endocrine/paracrine role for ghrelin in the reproductive tissues [17]. Ghrelin and 
GHS-R1 have been found to regulate the proliferation of cancer cells in astrocytoma and 
glioblastoma by an autocrine/paracrine mechanism [9,18]. Some authors explore the po-
tential functional role of ghrelin and its receptor in hormone-dependent cancers, such as 
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