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Effects of Ghrelin Administration in Chickens
Feeding and the rate of somatic growth are closely linked facets. They are controlled by several endocrine and neuroendocrine hormones in animals. Ghrelin is recently identified as a hormone, that promotes feeding and development in mammals (Abizaid & Horvath, 2012). Control of growth through the endocrine system is an important subject in the poultry industry. The poultry industry often seeks to hasten the growth of chickens and has sought for ways to facilitate, especially using Ghrelin. It has been known that chickens have a deeply interconnected neural system that controls the intake of feed and the maintenance of energy. Poultry breeders, find it necessary to understand 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 (Dickson, & Jerlhag , 2011). The ghrelin peptide hormone is also found in the chicken proventriculus. This peptide hormone stimulates the need for food intake in mammals. Human beings have even named it the hunger hormone because of its effects in triggering pangs of hunger. It also stimulates the release of the growth hormone involved in physiological processes such as metabolism and growth in these mammals. The peptide hormone in chicken has been identified to exist predominantly in the proventriculus. It also exists in the spleen, the lung, the ileum, the duodenum, and the brain (Yu et al., 2016). The existence of ghrelin in these listed organs suggests a sort of paracrine action existence of the peptide hormone.  It stimulates the production of the growth hormone, as is the case in mammals. 
Effect on Feed Intake
Unlike in mammals, Ghrelin has had varying effects in chickens. It stimulates feed intake in mammals, but it inhibits feed intake in chickens. Studies have been done where the effect of centrally administering ghrelin through oral mechanism was examined. The findings of these studies have all pointed toward the fact that the ghrelin peptide hormone had an inhibitory effect on feed intake. This is because the ghrelin hormone directly interacts with the hypothalamic-pituitary-adrenal axis. This means that ghrelin is involved in communication between the digestive system and the brain (Zendehdel & Hassanpour, 2014). However, some found there are exceptional scenarios where ghrelin was found to increase appetite in chickens. There has been no specified reasons why there has been disparities in all these studies conducted. 
 Another effect of the administration of ghrelin to chicken is the increase in plasma corticosterone. This bit further proves the direct connection of the ghrelin hormone and its effects on chicken to the Hypothalamic Pituitary Axis. The HPA axis is responsible for the regulation of energy in the body of the chicken. This explains why ghrelin administration in chickens 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). Another study was done by injecting seven-day-old layer chickens intravenously, showed no effect on feed intake (Kaiya & Kangawa, 2007). 
The effect of ghrelin on layer chicken and broiler chicken can therefore be concluded to be different. This difference can be attributed to the genetic differences between the layer chicken and broiler chicken. The genetic makeup of these two types of chicken makes the difference in how the ghrelin peptide hormone affects them. Whenever broilers are genetically compared to layers, they have a higher consumption of feed, a higher metabolic rate, and an even higher energy spend. The administration of ghrelin also affects the behaviour of chicken. It has been noted during experiments that on the administration of ghrelin on broiler chickens, they showcased hyperactive behaviour for the first thirty minutes of administration (Taati & Zendehdel, 2011). Afterwards, the chickens became sleepy and lethargic. This can be attributed to the effects of inhibition of feed intake.
Effect on Energy Metabolism
The administration of ghrelin can also affect energy metabolism in chickens. The respiratory quotient in ghrelin administered chickens, was decreased for up to sixteen hours after administration (Geelissen & Darras, 2006). This state of the respiratory quotient slows down de novo lipogenesis, which is the synthesis of fatty acids from exc
ess carbohydrates in their subunits to convert into stored energy. This would explain the sleep-like behaviour that the birds adapt after a while on ghrelin administration. This is different from what happens to rodents, and other mammals on the administration of ghrelin and thus says something about the fact that there is a difference in the effect of ghrelin on food intake between the two animals Richards & Proszkowiec-Weglarz, 2007). However, it should be noted that the injection of ghrelin into broiler chicken aged seven days old did not cause hyperphagia.
Effect on Lipogenesis
The administration of ghrelin has an anti-lipogenic effect in both mammalian and birds’ species. This means that it is an inhibitor to the process of lipogenesis. This process can be described shortly as the creation of building blocks for fats. The carbohydrates in the body are broken down into glucose which is used by the body as a source of energy and the extra glucose gets stored in the liver. Ghrelin comes into play when there is need to break some of these carbohydrates into fatty acids and glycerols.These make up the building blocks for fats. The ghrelin peptide hormone, therefore, inhibits this process. This is another way in which the chicken ghrelin is different from the mammalian ghrelin (Richards, Poch, and McMurtry, 2006). On administration of ghrelin in mammals, apart from stimulating food intake, also support weight gain. The difference that surfaces in manifestation of the effects that occurs after administration of ghrelin in mammals is that in mammals ghrelin has been proved to stimulate lipogenesis as opposed to chicken where it is anti-lipogenesis. 
By the virtue of having anti-lipogenesis effect in chicken, this effect causes a resultant accumulation of fatty acids which are building blocks for fats. Furthermore, birds that are subjected to continue regulated administration, will most likely be lean (Yu et al., 2016). These broilers would not suffer from adiposity like is the case for mammals who undergo ghrelin administration. The storage of excessive fat characterizes adiposity by the animals. There is also the fact that fats in broilers are not considered quality since there are for meat production. It is quality meat that the broilers are required to have, so ghrelin helps with ensuring the birds do not accumulate fat through its anti-lipogenic property.
Fasting and Ghrelin
In essence, administration of ghrelin counteracts food deprivation in chickens by ensuring that energy in store is not used unless when under starvation. Experiments have been done by researchers where chicken and most especially broilers of different ages have been subjected to fasting conditions to determine the working of the naturally occurring ghrelin hormone in the bodies of the broilers. The researchers involved in these projects have 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. From the samples of broilers exposed to fasting, an increase in ghrelin gene expression was registered on the samples. After feeding them there was reversal in the situation which was characterised by a decrease in the ghrelin gene expression. Additionally, a decrease in ghrelin plasma was also registered (El-Magd, & Afifi, 2016). This is, however, dependant on the age of the broilers. This is the case since 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 increased ghrelin gene expression (Song, & Lin, 2019).  As for adult broilers, the reaction to fasting when it comes to ghrelin levels was curvilinear. 
Broilers at different stages of development would have different reactions to ghrelin administration, just as they have differences in the naturally occurring ghrelin behaviour in response to the deprivation of feed intake. This can also be examined in other birds of the general avian family, especially the wild ones. Some birds go into fasting mode during their migration or during brooding for periods of time. In these instances, the naturally occurring ghrelin would inhibit the urge for food intake, thus enabling birds to stay extended amounts of time without needing to consume any food (Zendehdel et al., 2013). The ghrelin peptide hormone will suppress feed intake while stimulating the release of the growth hormone to ensure the bird still develops even at its fasted state. The ghrelin would also enhance the process of metabolism such that homeostasis goes unhindered.
Nutrient Ingestion
Another effect of the administration of ghrelin to chicken is the stimulation and spearheading of the absorption and use of previously ingested feed that has been broken down to nutrients. Nutrients are at the backbone of any functioning of the animal itself. There are some that the chicken would have absorbed during the previous feeding. Ghrelin administration suppresses intake, which triggers the body to make use of the already existing nutrients to ensure there is a continuance in body homeostasis.
Ghrelin`s existence in the anatomy of the chicken is paracrine to insinuate that the ghrelin is synthesized and released from the endocrine and by so doing it gets bonded to the cells in the neighbourhood which in return affect ghrelin functionality. It is predominantly found in the chicken proventriculus. The ghrelin hormone is also found in the duodenum, ileum, spleen, lung, and brain. Ghrelin, in this nature, can induce optimization of other hormones. It has a signal-sending nature in its paracrine existence. It communicates regarding nutrients, and the need for stability with other hormones. This means that another effect of the administration of ghrelin is the triggering of connected hormones to be at their optimum functioning. The ghrelin hormone, in this sense, is an integral part of the peripheral interconnection and even the Central Nervous system tissues. The responses here are the natural responses to stimuli from the environment and stimuli from nutrition (Kaiya et al., 2009). Ghrelin helps in trying to signal all the other members of this neural circuit to have things remain in a set way to favour survival and growth.
There is also the effect ghrelin administration has on how the poultry will 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 daily. All this is done to increase the growth rate, while reducing the amount of energy exerted by the animal (Geelsen et al., 2006). Ghrelin comes in effective here, where on top of inhibitingfeed intake, it reduces the energy levels exerted by the bird. Ghrelin does this by putting the birds in a sleep-like lethargic state where not much of their energy will be spent. The goal is not to tire the birds as that may decrease their production quality.
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 corticotrophin-releasing hormone called adrenocorticotropic that is normally produced in the pituitary gland. This hormone stimulates production and release of cortisol from the outer part of the adrenal gland. This hormone, previously considered by scientists a factor, is at the center of the hypothalamic-pituitary-adrenal axis. It is a response to the feed intake inhibiting the nature of the ghrelin peptide hormone. The corticotropin-releasing hormone releases corticosterone. The amount released depends on the amount of ghrelin administered and the time it has been administered to the broiler (Oclon et al., 2011). The corticotropin-releasing hormone acts to mediate the inhibitory effects of the ghrelin on appetite. Only the injecting of glucocorticoid can act as an antagonist for the release of corticosterone.  
Release of Growth Hormone
The administration of ghrelin to birds also activates the pituitary gland triggering for releasing the growth hormone. This is a developmental hormone found in the central nervous system`s tissues. This explains why on intravascular injection of ghrelin in an eight-week-old chicken, there will be an increase in the growth hormone in the examined plasma. There would also be more of the growth hormone gene expression characterised by an increase in appetite which results to increased food intake and consumption by the chicken.It also does the same increase of the growth hormone for four to five-week-old chickens (Richards et al., 2006). Even though it is dependent on the amount of time and the amount of ghrelin administered, ghrelin stimulates the release of the growth hormone by stimulating the pituitary gland and getting it to release the same.
Production of Heat
Another effect of administration of the ghrelin peptide hormone would be the production of heat. Research has found that depending on the dose of ghrelin administered, the chicken seemed to register a higher temperature upon administration with the ones administered with a relatively bigger amounts of doses registered higher temperature than those administered with low amount of doses. The temperature difference is also dependent on the manner of administration, whether it was done centrally or peripherally (Geelissen et al., 2006). This switch in temperature is another pointer toward the difference in the energy expenditure on administration of the ghrelin hormone.
Reproduction
 There has also been research done regarding the relationship between reproduction and the ghrelin peptide hormone. With its effect on the release of the growth hormone, Ghrelin might influence a thing or two when it comes to reproduction. The differentiation process involved in developing the cells that make up the oviduct is affected by the presence of the ghrelin peptide hormone. This is because of the ghrelin hormone`s relation to the growth hormone and its nature as a signal hormone. Since the ghrelin would then exist in the oviduct, it can quickly be passed into the egg during its passage through the oviduct (Richards et al., 2007). If it gets into contact with an already fertilized egg album, it will help develop the embryo. Typically, growth hormones are injected into eggs to help in this same way.
Conclusion
If chicken were to be left to their means, like what happens in free-range rearing, they would feed continuously for as long as there is light. Therefore, examining the effect of ghrelin in poultry would go a long way to help breeders. Considering the goal of these breeders has always been to increase the growth rate among their birds—especially those reared for meat production. They might, for example, have these broilers put in a steady, regulated feeding program. The regulated feeding program here involves having to skip a day to give room for the chicken to stimulate production of ghrelin.  This way it might trigger the steady and controlled production of ghrelin which would work to suppress feed intake while still stimulating the growth hormone. Ghrelin will also work to optimize the functioning of the hormones connected to the HPA axis. This will generally be favourable for production. The other element is energy expenditure, which, together with feed intake, makes up the two most important considerations for growth rate. Ghrelin also assists with the controlling of energy expenditure by broilers for better production.
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