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Abstract 

This study purposed to discover the connection between the central glutamatergic and histaminergic systems on 

feeding behavior in layer chickens. In the first experiment, chicks obtained intracerebroventricular (ICV) 

injections of saline (control solution), α-FMH (250 nmol), glutamate (300 nmol), and α-FMH + glutamate. 

Experiments 2-6 were comparable to the first experiment, apart from the birds being injected with 

chlorpheniramine (histamine H1 receptor antagonist, 300 nmol), famotidine (histamine H2 receptor antagonist, 

82 nmol), and thioperamide (histamine H3 receptor antagonist, 300 nmol) instead of α-FMH. In Experiment 

five, experimental groups were divided into (A) control solution, (B) MK-801 (N-methyl-D-aspartate receptor 

antagonist, 15 nmol), (C) histamine (300 nmol) and (D) MK-801 + histamine. Experiments 6-10 and 

Experiment five were similar apart from the ICV injections of CNQX (AMPA receptor antagonist, 360 nm), 

UBP-302 (Kainate receptor antagonist, 390 nm), AIDA (mGluR1 antagonist, 2 nmol), LY341495 (mGluR2 

antagonist, 150 nmol), and UBP1112 (mGluR3 antagonist, 2 nmol) given instead of MK-801. Afterward, 

cumulative food intake was recorded at30, 60, and 120 minutes after the injection process.  According to the 

results, ICV injection of glutamate considerably reduced food intake (p<0.05). Co-injection of α-FMH + 

glutamate and/or chlorpheniramine + glutamate reduced the hypophagic influence of glutamate (p<0.05), 

whereas thioperamide + glutamate augmented glutamate-induced hypophagia in neonatal chicks (p<0.05). Co-

injection of MK-801 + histamine or UBP-302 + histamine reduced the hypophagic influence of the histamine 

(p<0.05), whereas LY341495 + histamine augmented the hypophagic influence of the histamine (p<0.05). 

Given the results, it is suggested that the effect of the connection between these systems on the process of food 

intake regulation is mediated by H1 and H3 histamines as well as NMDA, Kainate, and mGluR2 glutamate 

receptors in neonatal layer chickens.  

Keywords: central glutamate, histamine, food intake, layer chicken  

 

Interaction des Systèmes Glutamatergique et Histaminergique Centraux sur la Régulation de la Prise 

Alimentaire Chez les Poules Pondeuses  

Résumé:  Cette étude visait à découvrir le lien entre les systèmes glutamatergique et histaminergique centraux 

sur le comportement alimentaire des poules pondeuses. Dans la première expérience, les poussins ont reçu des 

injections intracérébroventriculaires (ICV) de solution saline (solution de contrôle), de α-FMH (250 nmol), de 

glutamate (300 nmol) et de α-FMH + glutamate. Les expériences 2 à 6 étaient comparables à la première 

expérience, à l'exception des oiseaux ayant reçu une injection de chlorphéniramine (antagoniste du récepteur de 

l'histamine H1, 300 nmol), de la famotidine (antagoniste du récepteur de l'histamine H2, 82 nmol) et du 

thiopéramide (antagoniste du récepteur de l'histamine H3, 300 nmol) au lieu de α-FMH. Dans l'expérience cinq, 
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1. Introduction 

According to Yousefvand, Hamidi (1) and 

Hassanpour, Zendehdel (2), eating behavior can be 

considered as a complicated network between the brain 

and the gastrointestinal tract. According to Parker, 

Johns (3), the central nervous system (CNS) is capable 

of controlling various neurotransmitters through 

complicated neurological paths. Blandina, Provensi (4) 

suggested that histamine, a monoamine, contributes to 

various physiological roles in the brain. It is obvious 

that not only the paraventricular nucleus (PVN) but 

also the ventromedial hypothalamus (VMH) obtain 

afferent probable axons of histaminergic (HA-ergic) 

neurons from the tuberomammillary nucleus (TMN) 

(5). Schneider, Neumann (6) suggested that histamine 

receptors (H1, H2, H3, and H4) are dispersed in various 

divisions in the CNS. The central histaminergic 

(HAergic) system has an important function in 

activating locomotors, thermoregulation, and appetite 

(7, 8). 

ICV administration of histamine reduces appetite, 

whereas chlorpheniramine (histamine H1 receptor 

antagonist) or alpha-fluoromethylhistidine (α-FMH, 

selective inhibitor of histidine decarboxylase) provides 

the base to intake food in rats (9) and chicken (7, 10). It 

has been reported that a single neuropeptide does not 

control food intake, but various neurotransmitters 

interact to control appetite (11). Glutamate can be 

considered an excitatory neurotransmitter, which 

provides various rewards (12, 13). Rats could be fed 

properly by stimulating the lateral hypothalamic 

glutamate AMPA receptors. The injection of both 

NMDA and AMPA-kainite receptor opponents into the 

ventral striatal and ventral pallidal parts of the pigeon 

persuaded food intake (14). In addition, Taati, 

Nayebzadeh (15) suggested that the ICV injection of 

NMDA receptor antagonists amplifies food ingestion in 

three-hour food-deprived (FD3) broiler cockerels (15). 

Histamine H3 receptors provide a base for adjusting the 

release of dopamine, noradrenaline, glutamic acid, 

serotonin, and gamma-aminobutyric acid (GABA) (16). 

Apart from this, when H3 receptors in the mouse 

cerebral cortex are activated, the expressive part of 

anti-apoptotic proteins is boosted, and NMDA 

receptors are activated. According to Brown, Stevens 

(17), histamine is capable of altering and blocking the 

iconic recent arbitrated by NMDA receptors. Motor 

behavior can be regulated by restraining glutamate 

release from both thalamocortical axons; moreover, 

thalamostriatal terminals and their involvement in the 

expression of three factors, including histamine in the 

thalamus and the cerebellum, may prepare a base for 

such a factor (18, 19). Zendehdel and Hassanpour (20) 

 

les groupes expérimentaux ont été divisés en (A) solution de contrôle, (B) MK-801 (antagoniste du récepteur N-

méthyl-D-aspartate, 15 nmol), (C) histamine (300 nmol) et (D) MK- 801 + histamine. Les expériences 6-10 et 

l'expérience cinq étaient similaires à l'exception des injections ICV de CNQX (antagoniste du récepteur AMPA, 

360 nm), UBP-302 (antagoniste du récepteur Kainate, 390 nm), AIDA (antagoniste mGluR1, 2 nmol), LY341495 

(antagoniste mGluR2, 150 nmol), et UBP1112 (antagoniste mGluR3, 2 nmol) administré à la place du MK-801. Par 

la suite, la prise alimentaire cumulative a été enregistrée à 30, 60 et 120 minutes après le processus d'injection. 

Selon les résultats, l'injection ICV de glutamate a considérablement réduit la prise alimentaire (p<0.05). La co-

injection de α-FMH + glutamate et/ou chlorphéniramine + glutamate a réduit l'influence hypophagique du 

glutamate (p<0.05), tandis que le thiopéramide + glutamate a augmenté l'hypophagie induite par le glutamate chez 

les poussins nouveau-nés (p<0.05). La co-injection de MK-801 + histamine ou UBP-302 + histamine a réduit 

l'influence hypophagique de l'histamine (p<0.05), tandis que LY341495 + histamine a augmenté l'influence 

hypophagique de l'histamine (p<0.05). Compte tenu des résultats, il est suggéré que l'effet de la connexion entre ces 

systèmes sur le processus de régulation de la prise alimentaire est médié par les histamines H1 et H3 ainsi que par 

les récepteurs du glutamate NMDA, Kainate et mGluR2 chez les poulets pondeuses néonatales. 

Mots-clés: glutamate central, histamine, prise alimentaire, poule pondeuse 
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believed that ghrelin has an orexigenic function in rats, 

whereas it is an anorexigenic neurotransmitter in birds. 

The current study aimed to determine how central 

glutamatergic and HAergig systems interact on food 

intake regulation in chickens.  

2. Material and Methods 

2.1. Animals 

In this research, 440 one-day-old layer chickens (Hy-

Line) were bought from a hatchery (Mahan Co., Iran). 

Birds were kept as a group for two days and then 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2. Experimental Drugs 

Glutamate, MK-801 (NMDA receptor antagonist), 

AIDA (mGluR1 antagonist), histamine, 

chlorpheniramine (histamine H1 receptor antagonist), 

UBP1112 (mGluR3 antagonist), UBP-302 (Kainate  

 

arbitrarily moved into separate cages. At this stage, a 

temperature of 30±1 ºC with 50±2% humidity were 

used. (21). During the study, a profitable diet 

containing 21% simple protein plus 2850 kcal/kg of 

metabolizable energy was prepared (Chineh Co., Iran) 

(Table1). 

Ad libitum food and freshwater were provided the 

birds during the research. The birds’ access to food was 

restricted for only 3 hours before the ICV injections, 

but the chickens could receive water. All five-day-old 

chickens received injections.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

receptor antagonist), α-FMH (histidine decarboxylase 

 inhibitor), thioperamide (histamine H3 receptor 

antagonist), famotidine (histamine H2 receptor 

antagonist), CNQX (AMPA receptor antagonist), 

LY341495 (mGluR2 antagonist), and Evans blue were  

 

 

Table 1. Ingredient and nutrient analysis of experimental diet 

 

Ingredient                                        (%) Nutrient analysis 

Corn 52.85 ME, kcal/g 2850 

Soybean meal, 48% CP 31.57 Crude protein (%) 21 

Wheat 5 Linoleic acid (%) 1.69 

Gluten meal, 61% CP 2.50 Crude fiber (%) 3.55 

Wheat bran 2.47 Calcium (%) 1 

Di-calcium phosphate 1.92 Available phosphorus (%) 0. 5 

Oyster shell 1.23 Sodium (%) 0.15 

Soybean oil 1.00 Potassium (%) 0.96 

Mineral premix 0.25 Chlorine (%) 0.17 

Vitamin premix 0.25 Choline (%) 1.30 

Sodium bicarbonate 0.21 Arginine (%) 1.14 

Sodium chloride 0.20 Isoleucine (%) 0.73 

Acidifier 0.15 Lysine (%) 1.21 

DL-Methionine 0.10 Methionine (%) 0.49 

Toxin binder 0.10 Methionine + cystine (%) 0.83 

L-Lysine HCl 0.05 Threonine (%) 0.70 

Vitamin D3 0.1 Tryptophan (%) 0.20 

Multi enzyme 0.05 Valine (%) 0.78 

 

ME: metabolizable energy, CP: crude protein per kg of diet, the mineral supplement contains 35.2 g 

manganese from MnSO4∙H2O; 22 g iron from FeSO4∙H2O; 35.2 g zinc from ZnO; 4.4 g copper from 

CuSO4∙5H2O; 0.68 g iodine from ethylene diamine dihydroiodide; 0.12 g selenium from Na2SeO3. The 

vitamin supplement contains 1.188 g of retinyl acetate, 0.033 g of dl-α-tocopheryl acetate, 8.84 g of 

tocopherol, 1.32 g of menadione, 0.88 g of thiamine, 2.64 g of riboflavin, 13.2 g of nicotinic acid, 4.4 g of 

pantothenic acid, 1.76 g of pyridoxin, 0.022 g of biotin, 0.36 g of folic acid, 1500 mg of choline chloride. 
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acquired from Sigma Co. and Tocris Co. (UK).  In the 

first step, the drugs were completely dissolved in 

dimethyl sulfoxide (DMSO) and then diluted with 

0.85% saline containing Evans blue rating 1.250. 

According to Blevins, Stanley (22) and Qi, Ding (23), 

there is no cytotoxic effect on DMSO at this 

percentage. The saline and DMSO combination was 

used as a solution in the process of control throughout 

the experiments. 

2.3. ICV Injection Procedures 

Ten different experiments were planned to examine 

the effects of the connection between the histaminergic 

and glutamatergic systems on the ingestion of 

cumulative food in neonatal chickens. According to the 

previous experiment and based on each chick's body 

weight, the birds were divided into experimental 

groups, and the weights between treatment groups were 

standardized. ICV injection was applied by 

microsyringe (Hamilton, Switzerland) without 

anesthesia according to the method explained by Davis, 

Masuoka (24) and Furuse, Matsumoto (25). The birds 

were grasped by the head using an acrylic tool whereas 

the bill container was an angle of about 45º and in the 

same direction as the exterior part of the table 1. A hole 

was drilled in the plate that was directly covered by the 

skull on top of the right lateral ventricle. A 

microsyringe was placed in the right ventricle through 

the hole with the tip of the needle entering 4 mm below 

the skin. According to Saito, Kaiya (26), this technique 

used in neonatal chicks causes no injection-induced 

physiological stress. Furuse, Ando (27) injected 10 μL 

of drug solution ICV into each chick.  They further 

suggested that the control solution be saline with 

Evan’s blue, 10 μL. FD3 birds were returned to their 

cages immediately after the process of injection and 

received food plus fresh water (pre-weighed), and their 

cumulative food intake (g) was measured after 30, 60, 

and 120 minutes. 

2.4. Feeding Experiments 

In this research, ten experiments each with four 

treatment groups were designed (n=44 in each). In the 

first experiment, 4 groups of FD3 chicks received an 

ICV injection of (I) saline (control solution), (II) α-

FMH (250 nmol), (III) glutamate (300 nmol), and (IV) 

α-FMH + glutamate. In the second experiment, 

injections of (I) control solution, (II) chlorpheniramine 

(300 nmol), (III) glutamate (300 nmol), and (IV) 

chlorpheniramine + glutamate were given. In the third 

experiment, birds were injected ICV with (I) control 

solution, (II) famotidine (82 nmol), (III) glutamate (300 

nmol), and (IV) famotidine + glutamate. In the fourth 

experiment, chickens were injected ICV with (I) 

control solution, (II) thioperamide (300 nmol), (III) 

glutamate (300 nmol), and (IV) thioperamide + 

glutamate. In Experiment five, the experimental groups 

included (I) control solution, (II) MK-801 (15 nmol), 

(III) histamine (300 nmol), and (IV) MK- 801 + 

histamine. Injections in Experiment 6 included (I) 

control solution, (II) CNQX (390 nmol), (III) histamine 

(300 nmol), and (IV) MK- 801 + histamine. In 

Experiment seven, chickens received ICV injections of 

(I) control solution, (II) UBP1112 (2 nmol), (III) 

histamine (300 nmol), and (IV) UBP1112 + histamine. 

In the eighth experiment, chickens were injected ICV 

with (I) control solution, (II) AIDA (2 nmol), (III) 

histamine (300 nmol), and (IV) AIDA + histamine. In 

Experiment nine birds were treated with (I) control 

solution, (II) LY341495 (150 nmol), (III) histamine 

(300 nmol), and (IV) LY341495 + histamine. In the 

tenth experiment, (I) control solution, (II) UBP1112 (2 

nmol), (III) histamine (300 nmol), and (IV) UBP1112 + 

histamine was injected. One injection was performed 

for each bird.  Drug doses used in the experiments were 

calculated according to previous studies (15, 28-30)  as 

well as unpublished data from our experimental studies. 

The chickens were returned to their cages directly after 

the injection process and received ad libitum food plus 

freshwater (pre-weighed). Cumulative food intake was 

recorded as a percentage of body weight at30, 60, and 

120 minutes after the injections. 

2.5. Statistical Analysis 

In this research, ten experiments with four treatment 

groups each were designed (I-IV). Single injections 

were applied for all groups, and the outcome of each 
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experiment was kept separate from the other 

experiments. Each experiment was examined by the 

repeated measurement of two-way analysis of variance 

(ANOVA) based on the cumulative food intake 

considered as a percentage of body weight according to 

the model below: 

Yijk= μ + αj + βk + (αβ)jk + εijk, with εijk ~ N (0, σ2).  

where Yijk is the value of its personal examination for 

valuables, μ is considered as the grand mean, αj is the 

treatment that influences the time, βk is the treatment 

affecting the drugs, (αβ)jk is the interface affecting the 

time as well as drugs, and εijk is error. All examinations 

were carried out using SPSS 16.0 for Windows (SPSS, 

Inc., Chicago, IL, USA). 

For treatments, the differences presented by ANOVA 

as means were compared using the Tukey test and 

shown as mean ± SEM (standard error of the mean). A 

value of p <0.05 was considered a significant 

difference. 

3. Results 

During the first experiment, no influence on food 

intake was observed (p>0.05) after ICV injection of α- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FMH (250 nmol), despite the fact that glutamate (300 

nmol) considerably reduces food intake compared to 

the control group (p <0.05). Neonatal chickens 

appeared to be less influenced by glutamate, when co-

injection of α-FMH reduced the hypophagic 

consequences of it at30, 60, and 120 min compare to 

the control group (p <0.05) (Figure 1). Administration 

of the drug chlorpheniramine (300 nmol) in the second 

experiment showed no effect on food intake (p <0.05), 

whereas glutamate (300 nmol) considerably reduced 

food intake compared to the control group (p <0.05). 

Neonatal chickens appeared to be less influenced by the 

glutamate hypophagic effect after co-injection of 

chlorpheniramine + glutamate at 30, 60, and 120 min 

compared to the control group (p <0.05) (Figure 2). In 

the third experiment, ICV injection of famotidine (82 

nmol) did not significantly influence food intake. ICV 

injection of glutamate (300 nmol) showed a 

considerable decrease in food intake compared to the 

control group (p <0.05). In Figure 3, co-injection of 

famotidine plus glutamate showed no effect on the 

hypophagic influence of glutamate compared to the 

control group (p >0.05).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Effect of ICV injection of α-FMH (250 nmol), glutamate (300 nmol), and their combination on cumulative food intake (% 

BW) in neonatal layer chickens. α-FMH: alpha fluoromethyl histidine (inhibitor of histidine decarboxylase). Data expressed as mean ± 

SEM. Different letters (a and b) indicate significant differences between treatments (p < 0.05). 
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Figure 2. Effect of ICV injection of chlorpheniramine (300 nmol), glutamate (300 nmol), and their combination on cumulative food 

intake (%BW) in neonatal layer chickens. Chlorpheniramine: histamine H1 receptors antagonist. Data expressed as mean ± SEM. 

Different letters (a and b) indicate significant differences between treatments (p < 0.05). 

 

Figure 3. Effect of ICV injection of famotidine (82 nmol), glutamate (300 nmol), and their combination on cumulative food intake 

(% BW) in neonatal layer chickens. Famotidine: histamine H2 receptor antagonist. Different letters (a and b) indicate significant 

differences between treatments (p < 0.05). 
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In Experiment four, food intake appeared not to be 

affected by the ICV injection of thioperamide (300 nmol) 

(p >0.05). A considerable reduction in food intake was 

observed after ICV injection of glutamate (300 nmol) 

compared to the control group (p <0.05). In the Figure 4, 

the co-administration of thioperamide plus glutamate 

improved glutamate-induced hypophagia compared to the 

control group (p <0.05). ICV injection of MK-801 in 

Experiment 5 showed no significant effect on food intake 

(p >0.05), but at the same time, the chicks injected with 

histamine (300 nmol) showed a considerable reduction in 

food intake compared to the control group (p <0.05). 

Figure 5 shows that the co-injection of MK- 801 + 

histamine reduced the hypophagic influence of histamine 

compared to the control group (p <0.05). In Experiment 6, 

there was no major influence on cumulative food intake 

examined in birds receiving ICV injections of CNQX 

(390 nmol) (p >0.05). However, ICV injection of 

histamine (300 nmol) considerably reduced cumulative 

food intake compared to the control group (p <0.05). In 

addition, the co-injection of CNQX plus histamine 

showed no effect on the hypophagic influence of 

histamine compared to the control group (p >0.05) (Figure 

6). In Experiment seven, ICV injection of UBP-302 (390 

nmol) had no influence on food intake in neonatal broilers  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(p >0.05). However, the ICV injection of 300 nmol of 

histamine considerably reduced cumulative food intake (p 

<0.05). In Figure 7, the co-injection of UBP-302 and 

histamine reduced the hypophagic influence of histamine 

compared to the control group (p <0.05). In Experiment 

eight, no vital effect was observed on the cumulative food 

intake of birds receiving ICV injections of AIDA (2 nmol) 

(p >0.05). However, ICV injection of histamine (300 nmol) 

considerably reduced cumulative food intake compared to 

the control group (p <0.05). Moreover, in Figure 8, the co-

injection of AIDA plus histamine showed no effect on 

histamine compared to the control group (p >0.05). In 

Experiment nine, ICV injection of LY341495 (150 nmol) 

had no significant influence on cumulative food intake (p 

>0.05), however, histamine (300 nmol) considerably 

reduced food intake (p <0.05). In Figure 9, the co-injection 

of LY341495 plus histamine augmented histamine-induced 

hypophagia in comparison with the control group (p <0.05). 

In Experiment three, no vital influence on cumulative food 

intake was observed in birds receiving ICV injections of 

UBP1112 (2 nmol) (p >0.05); However, ICV injection of 

histamine (300 nmol) considerably reduced food intake (p 

<0.05). In Figure 10, the co-injection of UBP1112 + 

histamine had no significant influence on the hypophagic 

consequences of histamine (p >0.05). 

 

 

 

 

 

 

 

 

 

 

Figure 4. Effect of ICV injection of thioperamide (300 nmol), glutamate (300 nmol), and their combination on cumulative food intake (% 

BW) in neonatal layer chickens. Thioperamide: histamine H3 receptor antagonist. Data expressed as mean ± SEM. Different letters (a, b, and 

c) indicate significant differences between treatments (p < 0.05). 
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Figure 5. Effect of ICV injection of MK-801 (15 nmol), histamine (300 nmol). And their combination on cumulative food intake (% 

BW) in neonatal layer chickens. MK-801: NMDA receptor antagonist. Data expressed as mean ± SEM. Different letters (a, b, and c) 

indicate significant differences between treatments (p < 0.05). 

 

Figure 6. Effect of ICV injection of CNQX (390 nmol), histamine (300 nmol), and their combination on cumulative food intake (% BW) 

in neonatal layer chickens. CNQX: AMPA receptor antagonist. Data expressed as mean ± SEM. Different letters (a and b) indicate 

significant differences between treatments (p < 0.05). 
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Figure 7. Effect of ICV injection of UBP-302 (390 nmol), histamine (300 nmol), and their combination on cumulative food intake (% 

BW) in neonatal layer chickens. UBP-302: Kainate receptor antagonist. Data expressed as mean ± SEM. Different letters (a, b, and c) 

indicate significant differences between treatments (p < 0.05). 

 

Figure 8. Effect of ICV injection of AIDA (2 nmol), histamine (300 nmol), and their combination on cumulative food intake (% BW) in 

neonatal layer chickens. AIDA: mGluR1 antagonist. Data expressed as mean ± SEM. Different letters (a and b) indicate significant 

differences between treatments (p < 0.05). 
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Figure 9. Effect of ICV injection of LY341495 (150 nmol), histamine (300 nmol), and their combination on cumulative food intake (% 

BW) in neonatal layer chickens. LY341495: mGluR2 antagonist. Data expressed as mean ± SEM. Different letters (a, b, and c) indicate 

significant differences between treatments (p < 0.05). 

 

Figure 10. Effect of ICV injection of UBP1112 (2 nmol), histamine (300 nmol), and their combination on cumulative food intake (% 

BW) in neonatal layer chickens. UBP1112: mGluR3 antagonist. Data expressed as mean ± SEM. Different letters (a and b) indicate 

significant differences between treatments (p < 0.05). 
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4. Discussion 

This report is the most comprehensive on the 

interaction between both HAergic and glutamatergic 

systems in the reward instruction in FD3 neonatal layer 

chickens. Based on the findings, food intake can be 

reduced by ICV injection of histamine. According to 

(9, 15), the ypophagic function in rats and broilers is 

related to H1 receptors. Broilers may be affected by H2 

receptors that show an anorexic influence (31). 

Moreover, thioperamide reduces feeding behavior in 

broilers (15). Zendehdel, Hamidi (30) suggested that in 

poultry, the mediation of histamine effects will be done 

through H1 receptors; however, contentious reports 

exist for H3 receptors. Taati, Babapour (10) suggested 

that ICV injection of thioperamide could reduce food 

intake in broilers. According to Zendehdel, Hamidi 

(30), in poultry brains, limited information is 

recognized for H4 receptors. Passani, Blandina (32) 

believed that in lighting period, deprived or fasted rates, 

ICV injection of thioperamide showed no effect on the 

feeding behavior of chickens. They also suggested that 

feeding might be affected when the activity in the 

histaminergic system is not high. According to 

Hancock and Brune (33), the barrier of the H3 receptors 

decreases food intake in rats, and H1 receptor 

antagonists reduces these effects. 

Clearly, the amount of food taken in by FD3 neonatal 

layer chickens is reduced by ICV injection of 

glutamate. According to Baghbanzadeh and Babapour 

(28),  because of the significant function of glutamate in 

controlling food intake, manipulation of vesicular 

concentration can influence food intake in broilers. 

Glutamate has the capability of reducing food intake in 

broiler chickens, and this outcome is moderated by not 

only ionotropic, but also metabotropic receptors (28, 

29). According to Duva, Siu (34), NMDA receptors 

may possibly mediate some features of eating as well 

as satiety. Ciranna (35) suggested that neurons use 

glutamate and consider it a co-transmitter that functions 

through AMPA/Kainate-mediated excitatory post-

synaptic potentials (EPSPs). Baghbanzadeh and 

Babapour (28) suggested that ionotropic glutamate 

receptor antagonists boost the process of feeding 

behavior and reduce birds’ latency to begin feeding, 

whereas metabotropic glutamate receptor antagonists 

reduce food intake. 

The co-injection of α-FMH reduces hypophagic 

influence of glutamate. In addition, the co-injection of 

the H1 receptor antagonist (chlorpheniramine) + 

glutamate reduces the hypophagic outcome of the 

glutamate. Co-injection of the H3 receptor antagonist 

(thioperamide) + glutamate increased glutamate-

induced hypophagia. The hypophagic influence of 

histamine could be reduced by the co-injection of the 

NMDA receptor antagonist (MK-801) + histamine. 

Apart from this, the hypophagic influence of histamine 

could be reduced by the co-injection of the Kainate 

receptor antagonist (UBP-302) + histamine. Histamine-

induced hypophagia was improved by the co-injection 

of the mGluR2 antagonist (LY341495) + histamine. 

Release of glutamate could be modulated by histamine 

H3 receptors (16). The expression of anti-apoptotic 

proteins is boosted when H3 receptors in the mouse 

cerebral cortex were activated, and at this level, the 

activation of the NMDA will be started (16).  

According to Garduño-Torres, Treviño (18), the 

expression of both receptors in the thalamus as well as 

the cerebellum evolves the instruction of motor 

behavior, and this happens by restraining glutamate 

release from thalamostriatal and thalamocortical 

terminals. According to Faucard, Armand (36), both 

NMDA receptors and neuronal glutamate transporters 

are demonstrated on the cell bodies in the 

hypothalamus, where histaminergic cell bodies are 

situated and obtain main excitatory glutamatergic 

inputs coming from the prefrontal cortex and other 

brain parts at the same time (37). According to 

Okakura-Mochizuki, Mochizuki (38), the NMDA 

receptor agonist boosts the histamine release when it is 

injected into the frontal hypothalamus, also signifying 

that glutamate has a stimulatory function on the release 

of histamine. To bind glutamate NMDA receptors in 
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the brain, three histamine receptors are required. Haas, 

Sergeeva (39) suggested that both H1and H2 receptor-

mediated actions are typically excitatory, whereas H3 

receptors are inhibitory heteroreceptors. Pre-treating 

the animals with LY379268 (3-10 mg/kg) histamine 

efflux boosts the nucleus accumbens (NAcc) and 

reduces the histamine reaction to ketamine. According 

to Fell, Katner (37), when mGluR2 receptors are 

activated histamine release is reduced in the rat limbic 

area, and this influence is held by the presynaptic 

inhabitation of glutamate release. Receptors may show 

a new mechanism to reduce unnecessary histamine 

neurotransmission. According to Fell, Flik (40), 

histamine release, which is modulated by mGluR2 

receptor agonists, can probably compensate for offered 

antipsychotic drugs which are potent antagonists of 

histamine H1 receptors. Fell, Katner (37) suggested that 

these receptors have a key function in numerous 

physiological roles, including wakefulness, learning, 

memory, and appetite regulation. According to Fell, 

Flik (40), the activation of mGluR2 receptors may 

possibly demonstrate a new mechanism for modulating 

improved histaminergic tone which has no acquired 

side effects related to the blockade of histamine H1 

receptors. Faucard, Armand (36) believed that NMDA 

antagonists amplify the synthesis, provide a base for 

histamine to turnover, and indicate the inhibitory action 

of NMDA receptors on tuberomammillary nucleus 

(TMN) neurons. 

Wake-active histaminergic neurons could create 

paracrine GABAergic signs, which serve to put a brake 

on histamine activation; however, it could boost the 

precision of neocortical dispensation (41). The HAergic 

neurons utilize vesicular GABA transporter for 

releasing GABA. According to Yu, Ye (41), when 

GABA is released from HAergic neurons, it is 

somewhat like histamine and functions in a paracrine 

mode that could make these neurons an unanticipated 

basis of GABAergic volume transmission in both the 

neocortex as well as the striatum. Light generates a 

broad increase in synaptic drive onto pyramidal 

neurons when the vesicular GABA transporter is 

absent; in this situation, pyramidal neurons are blocked 

by H1 and H2 receptor antagonists. According to 

Ellender, Huerta-Ocampo (42), the influence of 

histamine probably reflects the engagement of various 

modifications in the inputs impinging onto pyramidal 

neurons. 

Prast, Tran (43) believed that the H3 receptor-

mediated inhibition of GABA or dopamine release 

could consequently reduce the inhibitory control by 

these transmitters of acetylcholine release. 

Although neither the cellular nor the molecular 

mechanism for the HAergic interaction and 

glutamatergic system are not entirely understood, but it 

is obvious that the second messenger-mediated 

modulation of ionotropic receptors could be mediated 

when NMDA is facilitated by NMDA receptors 

through PKC and a decrease in the Mg2+ block as a 

consequence of H1 receptor activation (39). According 

to Haas, Sergeeva (39), histamine directly assists 

NMDA receptors and boosts excitatory transmission by 

its polyamine modulator site. Osorio-Espinoza, 

Alatorre (44) believed that pre-synaptic H3 receptors 

reduce glutamatergic transmission in various parts 

including rat hippocampus, thalamus, striatum, and 

basolateral amygdale. According to Osorio-Espinoza, 

Alatorre (44), when the H3 receptor is activated in 

striatal and thalamic synaptosomes, glutamate release is 

reduced and intracellular Ca2+ is boosted and induced 

by depolarization. In conclusion, and according to the 

results, there is an interconnection between the 

mentioned systems on food intake regulation through 

H1, H3 histamine and NMDA, Kainate, and mGluR2 

glutamate receptors in neonatal layer chickens. No 

previous research has investigated the function of 

central HAergic or glutamatergic systems on food 

intake in poultry. Therefore, based on our information, 

we were unable to compare our findings.  
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