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Feeding and somatic growth rate are closely linked. They are controlled by several endocrine and neuroendocrine hormones in animals. Control of growth through the endocrine system is an important subject in the poultry industry. Ghrelin is a recently identified hormone that promote feeding and growth in mammals. The poultry industry often seeks to hasten the growth of chicken. It has been known that chicken have a deeply interconnected neural system that controls the intake of feed and the maintenance of energy. Poultry breeders, therefore, find it necessary to learn these systems to manipulate growth rate.  This is where ghrelin administration comes in. 
Ghrelin is a peptide hormone produced in the stomachs of mammals like human beings and rodents. It is the only gastrointestinal hormone produced to stimulate the intake of food. This peptide hormone stimulates the need for the intake of food in mammals. Human beings have named it the hunger hormone because of its effects in triggering hunger. It also stimulates the release of the growth hormone involved in physiological processes such as metabolism and growth. The peptide hormone in chicken has been identified to exist predominantly in the proventriculus. It also exists in the spleen, lungs, ileum, duodenum, and the brain (Yu et al., 2016). The existence of ghrelin in these listed organs suggests a sort of paracrine action of the peptide hormone.
Effect on Feed Intake
The effect of the Ghrelin intake is different in chicken. While it stimulates feed intake in mammals, it acts by inhibiting feed intake in chicken. Studies on the central administration of ghrelin have shown that the peptide hormone had an inhibitory effect on feed intake. This is because the ghrelin hormone directly interacts with the hypothalamic-pituitary-adrenal axis (HPA) where it regulates mood, anxiety, and response to stress in poultry. Ghrelin is directly involved in communication between the digestive system and the brain (Zendehdel & Hassanpour, 2014). The nature of ghrelin in suppressing appetite is directly connected with the working of the HPA axis.
Administration of ghrelin in chicken increases the level of plasma corticosterone. This further proves the direct effects on chicken through the HPA pathway. The HPA axis is responsible for the regulation of energy in the body of the chicken. This explains why ghrelin administration in chicken would directly affect feed intake, which is essentially necessary for energy and growth. Inhibition of feed intake was noted during an hour after seven-day-old broilers were intravenously injected with chicken ghrelin (Geelsen et al., 2006).  However, in another study, intravenous administration of ghrelin to seven-day-old layer chicken showed no effect on the intake of feed. Therefore, the effect varies depending on the type of chicken.
 The difference on the feeding effect is attributed to the genetic differences between the layer chicken and broiler chicken. Whenever broilers are genetically compared to layers, they have a higher feeding rate, a higher metabolic rate, and an even higher energy requirement. The administration of ghrelin also affects the behaviour of chicken. It has been noted during experiments that on administration of ghrelin on broiler chicken, they showed a hyperactive behaviour for the first thirty minutes of administration. However, they become drowsy and lethargic after some time.
Effect on Energy Metabolism
The administration of ghrelin also affects energy metabolism in chickens. The respiratory quotient in ghrelin administered chicken decreased for up to sixteen hours after administration. This low respiratory quotient slows the rate of lipogenesis, which is the synthesis of fatty acids from excess carbohydrates (Richards & Proszkowiec-Weglarz, 2007).  This would explain the drowsiness seen in the birds after administration of ghrelin. This is different from what happens to rodents, and other mammals on the administration.
Ghrelin works by binding to the growth hormone secretagogue receptor (GHS-R). Signals are transmitted by elevating the levels of intracellular calcium. In chicken, there are two isoforms of GHS-R, which include GHS-R1c and GHS-R1a. The receptors are signals for energy starvation. For instance, a study on Japanese layers and quils showed a progressive increase in plasma ghrelin after 12 or 24 hours of starvation (Song et al., 2019).
Effect on Lipogenesis
The administration of ghrelin has an anti-lipogenic effect. This means that it is an inhibitor to the process of lipogenesis. Lipogenesis is the creation of the building blocks for fats. In the process, the carbohydrates in the body are broken down and converted into fatty acids. The lack of lipogenesis and, by extension, the inhibition of the accumulation of fatty acids, would mean that birds subjected to continual regulated administration will most likely be lean (Yu et al., 2016). These broilers would not suffer from adiposity like is the case for mammals that have been administered with ghrelin. Adiposity is characterised by the storage of excessive fat by the animals. Besides, accumulation of fat in broilers is barely a quality measure because they are reared for production of meat. By having low fat content, broilers administered with ghrelin are considered to be of high quality.
The lipogenesis effect is also associated with fatty acid synthase (FAS) and related transcription factors.  Buyse et al. (2009) observed that intracerebroventricular or intraperitoneal application of ghrelin in chicken resulted in an inhibitory effect on lipogenesis.  The hormone upregulated hypothalamic FAS levels in chicks. The FAS gene upregulation coincided with the reduction effect in food intake, thus suggesting a causal relationship. However, the ghrelin administration had no lipogenesis on muscles because the FAS mRNA levels remained unchanged.
Fasting and Ghrelin
The administration of ghrelin is also said to act on food deprivation situations. Experiments have been done by researchers where chicken, especially broilers of different ages, have been subjected to conditions of fasting to determine the working of the naturally occurring ghrelin hormone in the bodies of the broilers. The researchers found that ghrelin in young broilers can be considered a hunger signal whenever they are put in a fasting situation. The chicken ghrelin in this situation acts like the ghrelin in mammals does. There was a notable increase in plasma ghrelin. Fasting also increased the expression of the ghrelin gene in the specimen broilers.  They were then fed and this reversed the situation. And the ghrelin gene expression decreased considerably. The plasma ghrelin also decreased. However, this was dependant on the age of the broilers because fasting and re-feeding did not have the same effect on three-week-old broiler chicks. There was no significant change in their plasma ghrelin levels nor was there an increase in ghrelin gene expression.  As for adult broilers, the reaction to fasting when it comes to ghrelin levels was of a curvilinear nature (Vizcarra, Verghese, and Vizcarra, 2018). 
The results from those studies showed that the broilers at different stages of development would have different reactions to the administration of ghrelin. This would be similar to the observed differences in their naturally occurring in response to the deprivation of feed. This can also be observed in other birds of the general avian family, especially the wild ones. Some of them go into fasting mode during their migration or during brooding. In these instances, the naturally occurring ghrelin would inhibit the urge for food intake, thus enabling birds to stay extended periods of time without feeding. Ghrelin will suppress feed intake while stimulating the release of the growth hormone to ensure the bird still develops even at its fasting state. The hormone would also enhance the process of metabolism such that homeostasis is maintained.
Nutrient Ingestion
Ghrelin has significant role in the absorption of food. Ghrelin administration suppresses intake which in turn triggers the body to make use of the already existing nutrients. Ghrelin has a signal-sending nature in its paracrine existence. It communicates needs with regard to nutrients and the need for stability to other hormones. It harnesses the functioning of other hormones to their optimum level. In this case, it is an integral part of the peripheral interconnection and even the Central Nervous system tissues (Kaiya et al., 2009). The responses here are the natural responses to stimuli from the environment and stimuli from nutrition. 
Ghrelin also impacts how chicken spend their energy. This is important because there is a direct correlation between the amount of energy spent by the poultry bird and the production levels it would be able to reach. A tired bird might not be a very productive bird. This is the whole essence of the modern methods of poultry breeding and farming. The amount of energy the poultry uses is regulated by doing things such as putting them in a restricted area and allowing them a measured amount of activity. All this is done in an effort to increase the growth rate while reducing the amount of energy exerted by the animal (Geelsen et al., 2006). Ghrelin reduces energy usage by putting the birds in a sleep-like lethargic state where not much of their energy is spent. The goal is not to tire the birds as that may end up decreasing the quality of their production.

Release of Corticosterone
Another effect of the administration of ghrelin in chicken is the release of corticosterone. This is a hormone that is a result of the corticotropin-releasing hormone. This hormone works with the hypothalamic-pituitary-adrenal axis. It is a response to the feeding inhibition nature of the ghrelin hormone. The corticotropin-releasing hormone releases corticosterone. The amount released depends on the amount of ghrelin administered and the time of administration (Oclon et al., 2011). The corticotropin-releasing hormone acts to mediate the inhibitory effects of the ghrelin on appetite. Only by injecting glucocorticoid is the inhibitory effect neutralized. This is because the glucocorticoid is an antagonist for the release of corticosterone.  In study to identify the effect of chicken ghrelin, it was observed that there was an increase in plasma corticosterone in chicks. The maximum increase in corticosterone was observed 10 to 15 minutes after administration and the levels returned to normal within 30 minutes after administration (Kaiya et al., 2002). This effect was unique for chicken.
Release of Growth Hormone
The administration of ghrelin to birds also triggers the pituitary grand to release the growth hormone. This is a developmental hormone found in the central nervous system`s tissues. It explains why on intravascular injection of ghrelin in an eight-week-old chicken will be result in a surge growth hormone in the blood plasma. The gene expression for the growth hormone also increases (Saito et al., 2002).  However, it is dependent on the amount of the hormone administered and the time of administration.  Besides, ghrelin was identified as an endogenous ligand for the growth hormone secretagogue factor (GHS). Therefore, it is involved in the regulation of the growth hormone.
Production of Heat
Research has shown that depending on the dose of ghrelin administered, chicken seemed to register a higher temperature. The temperature difference is also dependent on the manner of administration, whether it was route centrally or peripherally. This change in temperature is another pointer to the difference that occurs in the energy expenditure on administration of ghrelin. In a study done on layers, the concentration of ghrelin in blood plasma was found to decrease during summer when ambient temperatures were high. This was thought to be homeostatic response to enable the chicken reduce internal production of heat. However, in low ambient temperatures, the concentration of ghrelin in blood plasma was high leading to more heat being dissipated into the surroundings (Nidamanuri et al., 2017).
Reproduction
Administration of ghrelin may also have an impact on the reproduction system of poultry. The differentiation process that facilitate the development of cells in the ovaries is affected by the presence of ghrelin. This is because of its effect on growth hormone and tis modulating role as a signal hormone. In the ovarian cells of chicken, treatment with ghrelin induces various markers for reproduction and proliferation such as MAP kinase, proliferating cell nuclear antigen, and cyclin B1, which is a marker for G2 phase of the cell cycle. Besides, it reduces the expression of apoptosis markers such as bcl-2, bax, and caspase-3 (Dupont et al., 2010)
Ghrelin also has a role in oocyte maturation and development of the embryo. It tends to have some inhibitory effects on the meiotic maturation of oocytes. Besides, it regulates spermatogenesis through a paracrine or autocrine manner. Intratesticular treatment with ghrelin demonstrates in an inhibition in the expression of mRNA for stem cell factor, which is core signal for the maturation of germ cells (Dupont et al., 2010). As seen from studies, ghrelin impacts reproduction in chicken by inhibiting crucial markers and signals involved in spermatogenesis as well as oocyte maturation.
Conclusion
Chicken tend to feed continuously when left with unlimited food as long as long as there is light. However, some hormones such ghrelin act to modulate their feeding habits. Chicken breeders are using this hormone to harness various aspects of chicken growth. Ghrelin is beneficial in reducing fat accumulation in chickens as well as reducing their energy expenditure. As a result, most of the energy from feeding is utilized in growth and accumulation of muscle. Besides, Ghrelin optimize the functioning of various hormones, especially those connected to the HPA pathway. It also has significant role in energy metabolism, nutrient absorption, fasting, and reproduction.
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