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Abstract

This research aimed to study the effect of central infusion of sericin and possible interferences with
dopaminergic and adrenergic receptors-on.the feed consumption of neonatal chickens. This study included
11 experiments with 4 groups in each group with 11 replications. In the first experiment, group 1 received
ICV administration of the saline, and groups2-4 received ICV injection of the sericin (0.125, 0.25, and
0.5 nmol), respectively. In the second experiment, saline, sericin (0.5 nmol), D1 receptor antagonist
(SCH23390, 5 nmol); and Sericin + SCH23390 were administered. In experiments 3-11, AMI-193 (5
nmol), NGB2904 (6.4.nmol), L-741,742 (6 nmol), 6-OHDA (2.5 nmol), parazosin (10 nmol), yohimbine
(13 nmol), metoprolol (24 nmol), ICI 118,551 (5 nmol), and SR 59230R (20 nmol) were injected instead
of SCH23390.. Then feed consumption was monitored up to 2 hours after the administration. Also,
behavioral changes-including the number of steps, jumps, feeding, drinking, and exploratory pecks were
recorded for 30 minutes..According to findings, central infusion of sericin (0.25, and 0.5 nmol) declined
meal consumption (P<0.05). Co-administration of the SCH23390 plus sericin meaningfully attenuated
hypophagic effect of the sericin (P<0.05). Co-infusion of the ICI 118,551 plus sericin lessened sericin-
induced hypophagia (P<0.05). Sericin significantly reduced the number of steps, jumps, exploratory, and
feed peckings (P<0.05). These findings suggested sericin has hypophagic role in chicken and its effect

mediates via D1 dopaminergic and 32 adrenergic receptors.
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1. Introduction

The cocoon layer of silkworm known as Bombyx mori and silk is consisted mainly of fibroin and 70% of
silk protein is sericin [1]. In the textile industry, most of the sericin is removed from the cocoon without
any application [2]. Recently, it is known that sericin has antioxidant action and inhibitory action of
tyrosinase [1]. Fibroin improves models of memory impairment and as a cholinergic modulator maintains
normal acetylcholine levels in the brain [1]. Sericin has anti-aging activity by oxidative stress, anti-
inflammation, and apoptosis properties [3]. Injectable silk sericin enhances neuro-differentiation in severe
ischemic stroke damage [4].

There is increasing interest in the effects of sericin on appetite regulation and energy expenditure. It has
been reported that sericin can prevent high-fat diet-induced hyperlipidemia and overweight in mice [3].
Sericin administration decreased serum glucose and growth hormone levels and their expression in the
brain while increasing insulin-like growth factor-1 (IGF-1) and growth hormone (GH) receptor expression
in the diabetic rats' hippocampus [5]. Sericin intake enhances L-serine and L-tyrosine concentrations
and noradrenergic turnover in the brain of mice [6]. It'is reported ICV injection of the silk fibroin
hydrogels (4% wi/v) had no overt microglial/macrophage response and no harmful effects or mortality
in the stroke model of rats [7].

Food intake can be controlled by impulses from the gastrointestinal tract and the brain [8,9]. Nervous
systems that are effective inthe production of these mediators in the nervous system can have remarkable
effects on feeding behaviors [10-12]. Although some aspects of the regulation mechanism are similar
between animals, there are some dissimilar mechanisms in the central feeding regulation among birds and
mammals [13-15]. Adrenergicreceptors are distributed throughout the CNS, particularly in areas like the
hypothalamus.and brainstem that control feeding behavior [10]. These receptors are categorized into alpha
(o) and beta (B) types; with subtypes al, a2, B1, B2, and B3 (Ciccarelli et al., 2013). Alpha adrenergic
receptors, particularly .02, -have been shown to stimulate meal consumption. For example, infusion of
clonidine (an a2 receptor agonist) or NE into the paraventricular nucleus (PVN) stimulates feeding
behavior in rats and domestic fowl [11]. This effect is blocked by yohimbine (an antagonist of a2 receptor)
but not prazosin (an antagonist of al receptor) [12]. Dopamine (DA) is a main catecholamine
neurotransmitter in the brain and plays a crucial role in appetite regulation. Dopaminergic (DAergic)
neurons have been identified in different nuclei of the brain including the substantia nigra, ventral

tegmental area and hypothalamus. To date, least 5 distinct sub-types of DA receptors have been identified
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(D1-D5). Anatomical evidence suggesting both D1 and D2 receptors are involved in feeding regulation
centres in the brain [12]. The projections of the DA have been identified from the ventral tegmental area
(VTA) and into the ARC and NAcc. Feed intake was decreased via D1 and D2 receptors in rats. In
addition, DAinduced hypophagia is mediated by D1 receptors in chicken, while other receptors (D2-D4)
appear to have no role in appetite regulation [9].

Despite the great effort among scientists to understand the functional role of silk proteins in regulating
food intake, studies on the physiological effects of silk proteins in relation to appetite regulation have
been few. As, there are differences in central meal consumption regulation among birds and mammals,
understanding the mechanisms of food intake is important, this research aimedto determine the effect of
central sericin and possible interferences with dopaminergic and adrenergic receptors on the feed intake

of chickens.

2. Material and Methods

2.1. Animals

484 meat-type (Ross- 308) one-day-old chicks obtained from a domestic hatchery were used (Mahan Co.
Iran). The birds were placed in group cages for the first two days, and then kept in solitary confinement
until the fifth day. Chicks had unlimited access to fresh drinks and a basic diet. The study protocole was
approved by ethic commetee of the veterinary faculty, Islamic Azad University, Sciecne and Research

Branch, Tehran, Iran.
2.2. Injection Procedure

ICV infusion was done at the age of five days. The heads of chickens were held by an acrylic device. A
hole was made in.the stencil and placed on the skull in the area of the right ventricle [16]. The needle of
the Hamilton syringe was inserted 4 mm into the skull. Administrations were performed in a volume of
10 pL with no stress [17]. The accuracy of the infusion on the brain was determined by decapitation at
the end of the study and confirmed by observing the blue color (Evans Blue) in the injected area [18].

2.3. Grouping and Food Intake Measurement

This study included 11 experiments with 4 groups in each group with 11 replications. Before the study,
birds were off feed for 3 hours (FD3) and after the infusion, they were placed in their cages with free
access to drink and meals. In the first experiment, group 1 received ICV administration of the saline, and
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groups 2-4 received ICV injection of sericin (0.125, 0.25, and 0.5 nmol), respectively. In the second
experiment, saline, sericin (0.5 nmol), D1 receptor antagonist (SCH23390, 5 nmol, tocris co.), and sericin
+ SCH23390 were administered. In the third experiment, chicken were injected with saline, sericin (0.5
nmol), D2 receptor antagonist (AMI-193, 5 nmol tocris co.), and sericin + AMI-193. In the forth
experiment, ICV infusion was applied as saline, sericin (0.5 nmol), D3 receptor antagonist (NGB2904,
6.4 nmol, tocris co.), and co-injection of the sericin and NGB2904 (6.4 nmol). In experiment 5, the
injection of the saline, sericin (0.5 nmol), D4 receptor antagonist (L-741,742, 6 nmol, tocris co.), and co-
injection of the sericin and L-741,742 (6 nmol) were done. In experiment 6, ICV administration of
hydroxylated analogue of dopamine (6-OHDA, 2.5 nmol, sigma co.), sericin (0.5 nmol) and sericin + 6-
OHDA were done. In experiment 7, group 1 received ICV injection of the saline, group 2. received ol
receptor antagonist (parazosin, 10 nmol, sigma co.), group 3 was injected with sericin (0.5 nmol) and
groups 4 received co-infusion of the parazosin and sericin. In experiment 8, group 1 received ICV injection
of the saline, group 2 received a2 receptor antagonist (yohimbine, 13'nmel, sigma co.), group 3 injected
with sericin (0.5 nmol) and groups 4 received co-infusion of the yohimbine and sericin. In experiment 9,
the administration of the saline, sericin (0.5 nmol), B1 adrenergic receptor antagonist (metoprolol, 24
nmol, sigma co.), and sericin + metoprolol were'done. In.experiment 10, chicks received administration
of the saline, sericin (0.5 nmol), B2 adrenergic receptor antagonist (ICI 118,551, 5 nmol, sigma co.), and
in group 4 co-injection of the sericin and 1CI'118,551 were applied. In experiment 11, group 1 received
ICV injection of the saline, group.2 received B3 adrenergic receptor antagonist (SR 59230R, 20 nmol,
sigma co.), group 3 was injected with sericin (0.5 nmol) and group 4 received co-infusion of the SR
59230R and sericin. Then/the total feed.consumption was calculated at 30, 60, and 120 minutes post-
infusion [16,19].

2.4. Behavioral'Evolutions

After the injection of sericin, each bird was placed in the monitoring boxes, and videotaped for half an
hour. Behavioral evolutions were determined as the number of steps, jumps, exploratory, feeding, and

drinking pecks (count-type behaviors) [20].

2.5. Statistical Analysis
Food intake and behavioral evolutions was determined based on % of body weight (%BW) and analyzed
using the repeated measures analysis of variance (ANOVA) and displayed as mean + SEM. To compare

the means Tukey-Kramer test was used (P<0.05).
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3. Results

As seen in the first experiment, central administration of sericin (0.125 nmol) had no effect on meal
consumption but at levels of 0.25, and 0.5 nmol remarkably attenuated appetite in comparison to the
placebo group (P<0.05) (figure 1).

Based on experiment 2, hyophagia was observed following the injection of sericin (0.5 nmol) in
comparison to the placebo treatment (P<0.05). Infusion of the SCH23390 (5 nmol) had no effect on total
meal consumption (P>0.05). Co-administration of the SCH23390 + sericin remarkably decreased
hypophagia induced by sericin (P<0.05) (figure 2).

According to the third experiment, central injection of the AMI-193 (5 nmol) had no significant effect on
appetite (P>0.05). Sericin (0.5 nmol) meaningfully decreased appetite compared to the placebo treatment
(P<0.05). Co-injection AMI-193 + sericin did not cause significant changes in sericin-induced hypophagia
(P>0.05) (figure 3).

As seen in the fourth test, central infusion of NGB2904 (6.4 nmol) had no effect on appetite (P>0.05).
Administration of sericin (0.5 nmol) remarkably decreased feeding in comparison to control chickens
(P<0.05). Combined injection of NGB2904 + sericin did not induce meaningful changes in the appetite
reduction effect of sericin (P>0.05).

According to findings of the experiment 5, no change in feeding was observed by infusion of the L-
741,742 (6 nmol) (P>0.05). Sericin (0.5 nmol) meaningfully decreased meal consumption than to control
chicken (P<0.05). Sericin-induced-hypophagia was not changed by co-administration of L-741,742 +
sericin (P>0.05) (figure 5).

In the sixth experiment, infusion of the sericin (0.5 nmol) notably reduced appetite in chicken (P<0.05).
Central injection of 6-OHDA (2.5 nmol) did not change feeding behavior (P>0.05). Co-administration of
the 6-OHDA + sericin significantly diminished the effect of the sericin on feed consumption (P<0.05)
(figure 6).

In the seventh experiment, meal intake was attenuated by injection of the sericin (0.5 nmol) (P<0.05).
Central administration of parazosin (10 nmol) did not have a significant effect on appetite (P>0.05). No
meaningful change was observed in the hypophagic effect of the sericin by Co-injection of the parazosin
+ sericin (P>0.05) (figure 7).

As seen in experiment 8, yohimbine (13 nmol) did not change meal consumption (P>0.05). Infusion of
the sericin (0.5 nmol) decreased feeding (P<0.05). Co-administration of the yohimbine + sericin did not
cause significant changes in sericin-induced hypophagia (P>0.05).

In test 9, administration of the metoprolol (24 nmol) did not change feeding (P>0.05). ICV infusion of the
sericin (0.5 nmol) suppressed feed intake (P<0.05). Co-infusion of metoprolol + sericin had no meaningful

effect on sericin-induced hypophagia (P>0.05) (figure 9).



166
167
168
169
170
171
172
173
174
175

Based on figure 10, sericin (0.5 nmol) significantly decreased appetite (P<0.05). Administration of the

ICI 118,551 (5 nmol), had no remarkable effect on cumulative meal consumption (P>0.05). Co-injection

of the ICI 118,551 + sericin remarkably attenuated hypophagic effect of the sericin (P<0.05) (figure 10).
In experiment 11, infusion of the SR 59230R (20 nmol) did not change feeding behavior (P>0.05). Central

administration of the sericin (0.5 nmol) suppressed meal intake (P<0.05). Administion of SR 59230R and

sericin together did not affect decreasing appetite caused by sericin (P>0.05) (figure 11).

As shown table, sericin significantly reduced the number of steps, jumps, exploratory, and feeding pecks

15 minutes after the infusion (P<0.05), and no meaningful difference was seen after 15 minutes post
administration (P>0.05).

Table. Count-type behaviors after ICV injection of control solution/(saline) or Sericin

Time post-injection (minutes)

Behavior Groups 5 10 15 20 25 30
Control 122.50+10.1 | 141.23+4.17 | 265.31%21.1 | 321.54+18. | 377.45+£34.2 465.64+46.17
22 a 32 11 2
Sericin (0.125 nmol) | 125.62+10.2 | 133.1446.51¢| 264.23+18.1 | 331.22+15. | 364.24+31.1 478.37£53.21
22 3 62 13 0
Sericin (0.25 nmol) | 102.44+3.24 | 126.55+3.25 | 203.26+12.1 | 286.23+16. | 353.64+35.1 472.20+£31.15
Steps b b 5b 32 2
Sericin (0.5 nmol) 91.44+211° | 104.34+3.11 | 169.12+8.33 | 287.54+17. | 334.10+30.2 458.54+34.22
¢ ¢ 76 1
Control 1.55+0.212 2.11+0.112 3.65+0.14 2 5.32+0.11 6.65+0.31 6.21+1.03
Sericin (0.125 nmol) | “1.54+0.11 2 2.15+0.13 2 3.63+£0.172 5.31+0.12 6.24+0.24 6.20£0.14
Jumps Sericin (0.25 nmol) 0.67+0.10" 1.22+0.11° 2.41+0.15° 5.43+0.32 6.31+0.28 6.24+1.24
Sericin/(0.5 nmol) 0.21+0.10°¢ 0.94+0.10 ¢ 1.85+0.16 ¢ 5.46+0.20 6.32+0.26 6.26+1.63
Control 45.21+8.24 2 | 86.12+12.31 | 109.15+16.6 | 134.58+22. | 152.20+17.1 176.42+15.11
a 92 48 1
Sericin (0.125 nmol) | 43.54+8.312 | 83.44+9.332 | 106.24+13.2 | 133.36+14. | 148.41+19.1 172.39+16.41
22 16 2
Exploratory Sericin(0.25 nmol) | 26.11+5.78° | 62.64+6.46° | 84.34+9.21 | 122.24+19. | 142.64+21.3 154.24+17.27
pecks b 58 0
Sericin (0.5 nmol) 20.34+4.31°¢ | 52.65+4.33¢ | 45.52+5.14 | 121.14+22. | 140.36+10.1 151.14+13.87
¢ 43 0
Control 137.64+18.5 | 335.15+69.3 | 523.62+64.2 | 612.28499. | 732.11+87.2 | 851.342+118.1
52 4@ 72 52 7 2
Sericin (0.125 nmol) | 135.71+24.6 | 328.11+59.2 | 525.54+51.5 | 620.38+89. | 746.34+86.3 | 843.24+101.08
Feeding pecks 42 1a 02 17 8
Sericin (0.25 nmol) | 104.24+31.2 | 226.34+34.3 | 431.144+43.2 | 511.42+85. | 682.54+57.2 742.22+£99.25
3b 1 8b 13 8
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Sericin (0.5 nmol) 46.55+24.03 | 157.55+21.2 | 325.34+23.1 | 476.52+41. | 679.54+49.2 | 720.21+87.17
¢ 2°¢ 1¢ 11 4
Control 1.11+0.11 3.35+0.11 3.34+0.90 4.54+0.11 6.34+0.12 6.33+0.11
Sericin (0.125 nmol) 1.05+0.12 3.34+0.10 4.16+0.97 4.34+0.18 6.54+0.20 6.78+0.16
Drink pecks Sericin (0.25 nmol) 1.04+0.10 2.33+0.08 3.95+0.28 4.64+0.14 6.67+0.43 6.64+0.25
Sericin (0.5 nmol) 1.03+0.11 3.54+0.07 3.94+0.29 4.76+0.10 6.34+0.21 6.56+0.21

treatments at each time (P < 0.05).

Data are expressed as mean + SEM. (n= 11 chicks per group). Different letters (a, b and c¢) indicate significant differences between

Cumulative food intake(g/100 g

& Control

@ Sericin (0.125 nmol)
O Sericin (0.25 nmol)
O Sericin (0.5 nmol)

Time (min)

Fig 1. Effect of ICV injection of Sericin’(0.125, 0.25, and 0.5 nmol) on cumulative food intake in neonatal
chickens (n=44). Data are expressed as mean + SEM. Different letters (a, b, and c) indicate significant
differences between treatments (P < 0.05).
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183  Fig 2. Effect of ICV injection of SCH23390 (5 nmol), Sericin (0.5 nmol) and their combination on
184  cumulative food intake in neonatal chickens (n=44). SCH23390: D: receptor antagonist. Data are
185 expressed as mean + SEM. Different letters (a, b, and c) indicate significant differences between
186  treatments (P < 0.05).
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189  Fig 3. Effect of ICV injection of AMI-193 (5 nmol), Sericin (0.5 nmol) and their combination on
190 cumulative food intake in neonatal chickens (n=44). AMI-193: D> receptor antagonist. Data are expressed
191 asmean £ SEM. Different letters (a and b) indicate significant differences between treatments (P < 0.05).
192
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194  Fig 4. Effect of ICV injection of NGB2904 (6.4 nmol), Sericin (0.5 nmol) and their combination on
195 cumulative food intake in neonatal chickens (n=44). NGB2904: D3 receptor antagonist. Data are expressed
196 as mean + SEM. Different letters (a and b) indicate significant differences between treatments (P < 0.05).
197

198
199
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L-741,742 (6 nmol)
4 O Sericin (0.5 nmol)
OL-741,742 + Sericin

Cumulative food intake(g/100

Time (min)
200
201 Fig 5. Effect of ICV injection of L-741,742 (6 nmol), Sericin (0.5 nmol) and their combination on
202  cumulative food intake in neonatal chickens (n=44). L-741,742: D4 receptor antagonist. Data are
203  expressed as mean £ SEM. Different letters (a and b) indicate significant differences-between treatments
204 (P <0.05).
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207  Fig 6. Effect of ICV injection of 6-OHDA (2.5 nmol), Sericin (0.5 nmol) and their combination on
208  cumulative food intake in neonatal chickens (n=44). 6-OHDA: 6-hydroxydopamine. Data are expressed

209 as mean £ SEM. Different letters (a, b, and c) indicate significant differences between treatments (P <
210  0.05).
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Cumulative food intake (g/100 g

BW)

@ Control

B prazosin (10 nmol)
o Sericin (0.5 nmol)

Oprazosin + Sericin

CUHT

U

60

Time (min)

Fig 7. Effect of ICV injection of parazosin (10 nmol), Sericin (0.5 nmol) and.their combination on
cumulative food intake in neonatal chickens (n=44). parazosin: oy receptor antagonist. Data are expressed
as mean £ SEM. Different letters (a and b) indicate significant differences between treatments (P < 0.05).

Cumulative food intake(g/100 g BW)

& Control

EYohimbine (13 nmol)
O Seicin (0.5 nmol)
aOYohimbine + Sericin

Time (min)

Fig 8. Effect of ICVinjection of yohimbine (13 nmol), Sericin (0.5 nmol) and their combination on
cumulative food intake in neonatal chickens (n=44). Yohimbine: a> receptor antagonist. Data are
expressed as mean = SEM. Different letters (a and b) indicate significant differences between treatments
(P <0.05).
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@ Control

BMetoprolol (24 nmol)
5 O Sericin (0.5 nmol)
OMetoprolol + Sericin

CUHAT

Cumulative food intake(g/100 g

ST

Time (min)

Fig 9. Effect of ICV injection of metoprolol (24 nmol), Sericin/(0.5 nmol) and.their combination on
cumulative food intake in neonatal chickens (n=44). Metoprolol./B1 adrenergic receptor antagonist. Data
are expressed as mean + SEM. Different letters (a and b) Indicate significant differences between
treatments (P < 0.05).

@ Control

@ICI 118,551 (5 nmol)
0 Sericin (0.5 nmol)
OICl 118,551 + Sericin

Cumulative food intake(g/100 g BW)

Time (min)

Fig 10. Effect of ICV injection of ICI 118,551 (5 nmol), Sericin (0.5 nmol) and their combination on
cumulative food intake in neonatal chickens (n=44). IC1 118,551: 3, adrenergic receptor antagonist. Data
are expressed as mean + SEM. Different letters (a and b) indicate significant differences between
treatments (P < 0.05).
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5 @ Control

B SR 59230R (20 nmol)
o Sericin (0.5 nmol)

4 - 0OSR 59230R + Sericin

Cumulative food intake(g/100 g BW)

Time (min)

Fig 11. Effect of ICV injection of SR 59230R (20 nmol), Sericin (0.5 nmol) and their combination on
cumulative food intake in neonatal chickens (n=44). SR 59230R: B3 adrenergic receptor antagonist. Data
are expressed as mean + SEM. Different letters (a and b) indicate significant differences between
treatments (P < 0.05).

4. Discussion

This study is actually the first report.on the effect of-central sericin and possible interferences with
dopaminergic and adrenergic receptors on meal consumption in newborn chickens. According to the
findings, ICV infusion of sericin (0:25, and 0.5 nmol) decreased appetite in FD3 chicken. Bombyx mori
are being increasingly sought after-and sericin is a natural, highly hydrophilic globular protein, with a
molecular weight ofless.than 400kDa, and together with fibroin, forms the silk thread [21].
Supplementation-of-the sericin in-high-fat diet intake improves glucose tolerance hypolipidemic effects,
increases plasma adiponectin levels, and decreases leptin, resistin, and TNF-a concentrations [22]. ICV
injection/of adiponectin leads to hypophagia [23]. Based on previous research, there is no report of ICV
injection of the sericin even in mammals and scarce information exists on its role in appetite regulation
[24]. Appetite regulates by stimulatory or inhibitory mediators in the central part of the nervous system.
ICV administration of the leptin suppressed appetite in both broilers and leghorns [25]. Perhaps
hypophagic role of the sericin mediates by the influence of other neurotransmitters.

As observed, co-injection of the D receptor antagonist + sericin decreased hypophagic effect of the
sericin. Also, co-injection of the B, adrenergic receptor antagonist + sericin suppressed sericin-induced

hypophagia.
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The dopaminergic system has a key role in appetite regulation in both mammalian and avian, however,
differences were seen between them. For instance, D1 and D2 agonists diminish food intake in rats while
in chicken only D1 receptors are responsible for dopamine-induced hypophagia and other receptors may
have no role [26]. Also, just B2 adrenergic receptors have a role in appetite in chicken and the anorexic
effect of leptin is perhaps modulated by B2 adrenergic receptors in chicks [27]. B-adrenergic receptors in
the brain simplify the growth of novel inhibitory avoidance memory and synaptic plasticity. Sericin
prevents damage caused by oxidative stress in cholinergic and dopaminergic neurons [3]. Dopaminergic
and adrenergic receptors act on the hypothalamic nuclei which neuropeptide Y (NPY) and agouti-related
protein (AgRP) are associated with hyperphagia, whereas pro-opiomelanocortin (POMC), cocaine- and
amphetamine-regulated transcripts (CART) cause hypophagia [28]. Sericin consumption.may have a
stimulating effect on noradrenergic nerve function [6]. Oral administration of sericin efficiently transports
L-serine and L-tyrosine to the brain, motivating noradrenergic  activity while decreasing dopamine
metabolites in the brain [6]. Perhaps sericin-induced hypophagia mediates by direct regulating these
neurons or by primary influence on D1 dopaminergic and 2 adrenergic receptors, then they act on
neurons of the ARC. Sericin has a protective potential against diabetes-induced damage in sciatica-related
nerve cells, which is shown by an increase in nerve growth factor and a decrease in NPY expression in
the spinal cord [29].

Oral gavage of sericin (2.4 g/kg for 35 days) increased the insulin-PI3K/AKT signaling pathway in the
liver and reduced hippocampal neuronal apoptosis [5]. However, there are no reports on the effect of
central infusion of sericin on the ‘regulation of meal intake for comparison. In conclusion, these findings
suggest that sericin has a hypophagic.effect on chicken and its effect is mediated through dopaminergic
D1 and B2 adrenergic/receptors. Based on the limitations of the currents study, we were not able to
determine gene experession or IHC staining for obtained results. Also, as mentioned there were no similar
studies to compare our findings in the poultry model. Further experiments are needed to understand the

direct effects of sericin-induced hypophagia in chickens.

Acknowledgements

None

Authors’ Contribution
N.M: data collection

M.Z: supervisor, methodology



293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314

315
316
317

318
319
320
321

322
323
324
325

B.V: supervisor

S.H: advisour, methodology

Conflict of interests

The authors report no conflicts of interest.

Ethics approval

Study approved by research commetee eof the Islamic Azad University

Funding/Support
None

Data Availability
Data available by request

References

1. YaoS, XuZ, Chen S, Meng Y, Xue. Y, Yao W, et al. Silk fibroin hydrolysate improves memory impairment

via multi-target function. J Funct Foods. 2022;89:104942.

2. CaoTT, Zhang YQ. Processing and characterization of silk sericin from Bombyx mori and its application in

biomaterials and biomedicines. Mater Sci Eng C. 2016;61:940-52.

3. Seyedaghamiri F;, Farajdokht F, Vatandoust SM, Mahmoudi J, Khabbaz A, Sadigh-Eteghad S. Sericin
modulates learning and memory behaviors by tuning of antioxidant, inflammatory, and apoptotic markers

in the hippocampus of aged mice. Mol Biol Rep. 2021;48:1371-82.

4. WangJ, Li X, SongY, Su Q, Xiaohalati X, Yang W, et al. Injectable silk sericin scaffolds with programmable
shape-memory property and neuro-differentiation-promoting activity for individualized brain repair of

severe ischemic stroke. Bioact Mater. 2021;6(7):1988—-99.



326
327
328
329
330
331
332
333

334
335
336

337
338
339

340
341
342
343

344
345
346

347
348
349

350
351
352

353
354
355

356

10.

11.

12.

13.

14.

Chen Z, Yang S, He Y, Song C, Liu Y. Effect of sericin on diabetic hippocampal growth hormone/insulin-like
growth factor 1 axis. Neural Regen Res. 2013;8(19):1756.

Kawano Y, Yating H, Sasaki M, Furuya S. Silk sericin intake leads to increases in L-serine and L-tyrosine
levels in the mouse brain and the simultaneous facilitation of brain noradrenergic turnover. Biosci
Biotechnol Biochem. 2020;84(2):372-9.

Gorenkova N, Osama |, Seib FP, Carswell HV. In vivo evaluation of engineered self-assembling silk fibroin

hydrogels after intracerebral injection in a rat stroke model. ACS Biomater Sci Eng.,2018;5(2):859-69.

Motaghi S, Jonaidi H, Bashiri A, Nouri Gooshki S. Purinergic regulation of food and fat intakes in broiler’s

central nervous system. Iran J Vet Med. 2021;15(4):404-10.

Hasanzadeh M, Decuypere E. Effects of hatching and feeding times and.hatchery temperature on body

and organs’ weight of post-hatched chicks. Iran J Vet/Med. 2021;15(3):275-85.

Mazzoni M, Zampiga M, Clavenzani P, Lattanzio G, Tagliavia C, Sirri F. Effect of chronic heat stress on
gastrointestinal histology and expression of feed intake-regulatory hormones in broiler chickens. Anim.

2022;16(8):100600.

Emadi L, Jonaidi H, NazifiS, Khasti H, Rohani E, Kaiya'H. The effects of central ghrelin on serum parameters

related to energy/metabolism in‘neonatal chicks. Iran J Vet Med. 2022;16(2):110-8.

Taherian M, Zendehdel M, Hassanpour S. Role of central cannabioidergic system on ghrelin-induced

hypophagia in layer-type neonatal chicken. Iran J Vet Med. 2019;13(2):151-61.

Dey B, Sarker S, Roy A, Runa RA. Detection of taste thresholds at different growth stages of broilers. BIVM.
2023;52(1):22-8.

Shojaei M, Yousefi A, Zendehdel M, Khodadadi M. Food intake regulation in birds: the role of
neurotransmitters and hormones. Iran J Vet Med. 2020;14(1):99-115.



357
358

359
360
361

362
363
364
365

366
367
368

369
370
371
372
373
374

375
376
377
378

379
380
381
382

383
384
385
386

387

15.

16.

17.

18.

19.

20.

21.

22.

Mahdavi K, Zendehdel M, Baghbanzadeh A. Central effects of opioidergic system on food intake in birds

and mammals: a review. Vet Res Commun. 2023;1-12.

Jonaidi H, Abbassi L, Yaghoobi MM, Kaiya H, Denbow DM, Kamali Y, et al. The role of GABAergic system

on the inhibitory effect of ghrelin on food intake in neonatal chicks. Neurosci Lett. 2012;520(1):82-6.

Saito ES, Kaiya H, Tachibana T, Tomonaga S, Denbow DM, Kangawa K, et al. Inhibitory effect of ghrelin on
food intake is mediated by the corticotropin-releasing factor system in neonatal chicks. Regul Pept.

2005;125(1-3):201-8.

Furuse M, Ando R, Bungo T, Shimojo M, Masuda Y. Intracerebroventricular injection of orexins does not

stimulate food intake in neonatal chicks. Br Poult Sci. 1999;40(5):698-700.

Yousefi AR, Shojaei M, Zendehdel M. Evaluation ‘the role.of central serotonin and 5HT2c serotonin
receptor on feed intake in female layer-type'Bovans chicken by intracerebroventricular (ICV) injection of
para-chlorophenylalanine and SB242084. Vet Res Biol Prod. 2019;32(1):55-62. Van Luijtelaar EL, Van Der
Grinten CP, Blokhuis HJ, Coenen AM. Sleep.in the domestic hen (Gallus domesticus). Physiol Behav.
1987;41(5):409-14.

Kunz RI, Capelassi AN, Alegre-MallerAC, Bonfleur ML, Ribeiro LD, Costa RM, et al. Sericin as treatment of
obesity: morphophysiological effects in obese mice fed with high-fat diet. Einstein (Sao Paulo).

2019;18:eA04876.

Seo CW, Um IC, Rico CW, Kang MY. Antihyperlipidemic and body fat-lowering effects of silk proteins with
different fibroin/sericin compositions in mice fed with high fat diet. J Agric Food Chem. 2011;59(8):4192—
7.

Madadi S, Hasasnpour S, Zendehdel M, Vazir B, Jahandideh A. Role of central adiponectin and its
interactions with NPY and GABAergic systems on food intake in neonatal layer chicken. Neurosci Lett.

2023;808:137283.



388
389
390
391

392
393
394

395
396
397

398
399
400
401
402
403

404
405
406
407

408
409
410

23.

24.

25.

26.

27.

28.

Lear T, Liu L, O'Donnell M, McConn BR, Denbow DM, Cline MA, et al. Alpha-melanocyte stimulating
hormone-induced anorexia in Japanese quail (Coturnix japonica) likely involves the ventromedial
hypothalamus and paraventricular nucleus of the hypothalamus. Gen Comp Endocrinol. 2017;252:97—-

102.

Denbow DM, Meade S, Robertson A, McMurtry JP, Richards M, Ashwell C. Leptin-induced decrease in
food intake in chickens. Physiol Behav. 2000;69(3):359-62.

Rahimi J, Zendehdel M, Khodadadi M. Mediatory role of the dopaminergic system through D1 receptor
on glycine-induced hypophagia in neonatal broiler-type chickens. Amino Acids. 2021;53:461-70.

Zendehdel M, Khodadadi M, Vosoughi A, Mokhtarpouriani.K,"Baghbanzadeh A. B2 adrenergic receptors
and leptin interplay to decrease food intake in chicken. Br Poult Sci. 2020;61(2):156—-63.

Rajaei S, Zendehdel M, Rahnema M, Hassanpour S; Asle-Rousta M. Mediatory role of the central NPY,
melanocortine and corticotrophin systems onphoenixin-14 induced hyperphagia in neonatal chicken. Gen

Comp Endocrinol. 2022;315:113930.

Biganeh H, Kabiri M, Zeynalpourfattahi Y, Brancalhdao RM, Karimi M, Ardekani MR, et al. Bombyx mori
cocoon as a promising pharmacological agent: a reviewof ethnopharmacology, chemistry, and biological

activities. Heliyon. 2022;8(9):e10496.



