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ABSTRACT

This experiment was conducted to study the association of Ghrelin gene polymorphisms and
expression levels with some productive and carcass traits of broiler chickens. Two hundred broiler
chicks, one day old Ross308, were wing-tagged and reared under conventional conditions. Blood
samples were collected individually of all birds to study of ghrelin gene polymorphisms by PCR-RFLP
technique. Proventriculus was collected at 35 days of age from thirty birds of each groups sorted
according to high, moderate and low growth rate to measure ghrelin gene expression by real-time RT-
PCR. Result revealed that final body weight and weight gain were not significantly influenced by
ghrelin gene , whereas body weight and weight gain of males and females with high ghrelin gene
expression were significantly (p<0.01) higher than those of moderate and low ghrelin gene expression
at 21 and 35 days of age. Ghrelin gene polymorphisms had no  significant (p>0.05) influence on
carcass traits and edible organ weights, while significant (P < 0.01) differences were existed among
high, moderate and low ghrelin gene expression groups in carcass weight, breast, wing, neck and back
relative weights. It is concluded that PCR- RFLP technique revealed no significant effect for ghrelin
gene polymorphisms on productive and carcass traits, whereas ghrelin gene expression had significant
effect on productive traits.
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INTRODUCTION

During last three decades was found that gene
polymorphisms can be adopted in genetic
improvement and obtaining good production
traits in organisms, so recently many candidate
genes were used in improving physiological
functions and productive performance in
different poultry species ( 3, 4, 1). Endocrine
system has involved in regulation growth of
chicken by several pathways such as
somatotropic and thyrotrophic axis, insulin
like growth factor (IGF-1), insulin like growth
factor binding protein (IGFBP) ( 6, 5, 14, 2).
Somatotroph is one of the cell types that
existed in the anterior pituitary gland, which
are considered the major site of growth
hormone (GH) secretion ( 24, 7 ) . Ghrelin is
one of peptides that promotes GH secretion in
birds through GH-Secretagogue Receptor
(GHSR) existed in avian pituitary gland ( 31,
8, 11 ). Kojima et al., (16) defined ghrelin as
the first endogenous ligand for the growth
hormone Secretagogue receptor (GHS-R)
which stimulates releasing GH. Ghrelin of
most avian species is composed of 26 amino
acids and sharing 54 % of amino acid
sequence identity with human and rat ghrelin
which generally consists of 28 amino acids in
mature ghrelin peptide. After discovering
ghrelin by ( 16 ) and its localization inside
stomach by ( 30 ), studies launched giving
much more attention on this hormone and its
gene. Studies on ghrelin immuneopositive
cells inside proventriculus showed that cells
were not existed in the proventriculus on days
9 and 12 of incubation, whereas a few ghrelin
immuneopositive cells were found in tubular
part of proventriculus, which are 8.9 cells/mm?
approximately. These cells are rounded, closed
type and scattered in glandular epithelia not in
the muscle layers or luminal epithelium of
proventriculus ( 22 ). Kitazawa et al. ( 15 )
observed that ghrelin  expression in
proventriculus of white leghorn chickens goes
down 60 % almost 3 days post-hatching then
being stable for 100 days post-hatching, while
most region of brain did not show changes in
ghrelin expression which recorded low
expression levels than that in proventriculus
with exception in midbrain and medulla
oblongata which revealed low expression after
3 days of hatching. Cerebral cortex and
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olfactory bulb showed higher ghrelin
expression compared to pituitary, thalamus,
medulla oblongata, cerebellum, hypothalamus
and midbrain during 1 to 100 days of age. Yi
et al., ( 35 ) found no significant differences in
ghrelin gene expression in hypothalamus of
two chicken lines selected for low and high
body weight at 8 weeks of age being free
access to feed and fasted forl80 minutes.
Sintubin et al.( 29 ) noticed that broiler
chickens with low feed residue had higher
ghrelin mRNA in hypothalamus and this might
be the reason of the differences in food
consumption between the two lines. These
results supported the previous findings of ( 33
), who observed that ghrelin mRNA was
clearly high at 1, 28 and 56 days of age in
chicken lines selected for low body weight.
Yamato et al., ( 34 ) studied the changes of
ghrelin ~ immuneopositive and  mRNA
expressing ghrelin  cells during growth
development of white leghorn chicks. The RT-
PCR showed that ghrelin gene expression cells
were found only in mucosal layer of
proventriculus instead of myenteric plexus, at
first day chick of age, whereas high levels of
ghrelin expression cells in adult chicken
compared to others tissues such as pylorus and
duodenum, which have a low level ( 32 ). A
number of studies have been conducted to
evaluated ghrelin gene polymorphisms and
expression on different avian species
independently but very rear studied the
association between polymorphisms and
expression of ghrelin gene especially on
commercial chicks so, the present study was
designed to evaluate the association of
polymorphisms and expression of ghrelin gene
with some growth and carcass traits in Ross
308 broiler chickens.

MATERIALS AND METHODS

This study was conducted at poultry farm of
AL-Aammeri hatchery, AL-Mahawel district,
Babel governorate. Two hundred one day old
broiler chicks (Ross308), 41- 44 g live body
weight average were received, tagged
individually by aluminum wing tags and
housed in (2.5mx2.5m) floor pens. Feed and
water were provided for birds ad Libitum
during the experiment. Ration diets were
formulated to meet the requirements
mentioned by the National Research Council (
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23 ) for broilers. Two types of diets were
introduced to birds, starter diet containing
23.6% crude protein and 3026 kcal ME/kg diet
during first three weeks of age and finisher
diet containing 21% crude protein, and 3197
kcal ME/kg diet during last two weeks of age.
All birds were vaccinated against Newcastle
and Gumboro diseases. Individual live body
weight and Body weight gain of birds were
weekly recorded, then the means of each sex
were calculated during the fattening period .
Blood samples were collected individually
from all birds. One milliliter of each blood
samples were collected from wing vein into
tubes coated with EDTA and stored at -18 °C
until analysis. At the end of experiment, thirty
broiler chickens (15 males and 15 females) of
each from high, moderate and low growth
rates were selected and slaughtered, de-
feathered, eviscerated and the carcass was cut
into major and minor parts to measure
absolute and percentage weights. Total DNA
from 200 pl of whole frozen blood was
extracted using the gSYNC™ DNA Extraction
Kit (Geneaid USA) as described in instruction
manual. The concentration of DNA samples
and the purity was estimated by nanodrop. The
PCR amplification for ghrelin gene was
carried out using Accu Power PCR PreMix
KIT (Bioneer, Korea ). The sequence of
primers that used to characteristic ghrelin gene
(GenBank: JN578262.1) were, Forward,
5’AAGGACACGTGGAAACTGCCAGC3’,
Reverse;
5’AAGCAGCCTGAGGTGACTGCAA3’ ( 25
). The amplification program were as follows:
Initial denaturation at 94°C for 3 minutes |,
followed by 35 cycles of denaturation at 94°C
fo 30 seconds, annealing at 60°C for 45
seconds, and extension at 72°C for 1 minute ,
with final extension at 72°C for 5 minutes, then
hold at 4°C . The product was digested by
Hinf | restriction enzyme. At 35 days of age,
thirty chickens of each from high, moderate
and low growth rates were selected and
slaughtered to collect proventriculus tissue for
evaluation ghrelin gene expression.
Proventriculus samples were frozen in liquid
nitrogen until analysis. Total RNA was
extracted from proventriculus tissue using
Total RNA Mini Ki (Geneaid USA ).
Conversion of mRNA into double-stranded
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cDNA carried out by using AccuPower®
RocketScript™ RT PreMix kit (Bioneer -
Korea). Complementary DNA of ghrelin was
amplified with the following primers: F: CCT
TGG GAC AGA AAC TGC TCand R : CAC
CAA TTT CAA AAG GAA CG with using
chicken 18S ribosomal RNA F :CGCGTG
CAT TTA TCA GAC CA , R :ACC CGT
GGT CAC CAT GGT A (Gene Bank
accession no AF173612) as an internal control
in qPCR. AccuPower® GreenStarTM gPCR
PreMix was used to mRNA expression

quantified using the Exicycler™ 96
(Exicycler™ 96 Real-Time Quantitative
Thermal Block, Bioneer Co.) apparatus

according to following protocol: one cycle of
Pre Denaturation 95 °C, 1-5 min, 40-45 cycles
of Denaturation 95 °C, 5-20 sec,
Annealing/Extension at 55-60 °C for 40-45
sec, Detection(Scan) then one cycle of
Melting. After completion reaction, all data
were obtained using Exicycler 96 Real-time
Quantitative Thermal Block (Bioneer Co.).
The CT for each sample was determined by
Exicycler 96 detection software (version 1.2,
Bioneer) and quantitative was calculated by 2-
AACt method (18). Data were subjected to
analysis of variance (26) and significant
means were calculated by Duncan’s multiple
range test (9).

RESULTS AND DISCUSSION

Tables 1, 2 and 3 illustrate that ghrelin gene
polymorphisms of Ross 308 broiler chickens
had no significant effect on live body weight,
body weight gain and all carcass traits at 1, 7,
14, 21, 28 and 35 days of age. Table 4
revealed strong bond between Ghrelin gene
expression level and live body weight of
broiler chickens, so the same table exhibited
significant differences between the three levels
of ghrelin gene expression and live body
weight of broiler chickens in both sexes at 21
and 35 days of age, which was in favor of
higher expression levels. Ghrelin gene
expression level had a significant influence on
each of carcass weight in males and females
and their average (table 5), breast and wing
weights (table 6), average relative weight of
gizzard and heart (table 7). On the other hand
ghrelin gene expression had no significant
effect on each of dressing percentage of males
and females and their average (table 5), thigh
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and drumstick weights (table 6), and relative
weight of liver (table 7). Our results
correspond with results obtained by ( 28 ),
who studied ghrelin polymorphisms in Ross
and Cobb broiler chickens, and they found no
significant association between body weight,
and carcass characteristics with ghrelin gene
polymorphisms. Despite, Fang et al., ( 10 )
found a positive association between 8 bp
indel polymorphism in ghrelin gene with body
weight and some carcass characteristics. Three
genotypes of ghrelin gene were observed
among them, BB genotypes had a positive
association with body development and
growth traits, while  the association of single
nucleotide polymorphisms (SNPs ) of ghrelin
gene studied in Chaohu duck by PCR-SSCP
analysis ( 13 ). Also, Li et al.,( 17 ) detected a
positive correlation  between ghrelin gene
polymorphisms (TT, CC and TC genotypes)
and growth traits in Chinese indigenous and
commercial chickens. Shahryar and Lotfi ( 27
) noticed that injection geese with ghrelin led
to significant increase in breast weight

percentage as compared to control group,
whereas no significant effect was found on
carcass Yyield, thigh, and liver weights.
Previous results confirmed by ( 19 ) who
concluded that the positive effect of in ovo
ghrelin injection on carcass characteristics,
breast, thigh, gizzard, liver, heart and intestine,
except the carcass yield. On the other hand,
Lotfi and Shahryar ( 20 ) did not find
significant effect on liver, heart and breast
weight percentage, with slight increase in
gizzard weight percentage was found
following exogenous ghrelin in ovo injection
on newly hatched chickens. Positive effect of
ghrelin gene expression may be because of the
significant physiological role of ghrelin played
on some biochemical pathways strongly
related with growth and feed intake of broiler
chickens ( 12 ). From this study we can
conclude that ghrelin gene expression is a
precise and effective technique to use in
selection programs of broiler chickens for the
rapid growth.

Table 1: Effect of Ghrelin gene polymorphisms on body weight (g) of Ross 308 broiler
chickens (Means + SE)

Age (Days) — Genotypes of Ghrell_iE gene o value
1 40+0.18 40 £1.67 NS

7 149 + 1.27 146 + 11.89 NS
14 420 £+ 3.06 420 +33.22 NS
21 777 +£7.16 781 +75.06 NS
28 1375 +13.54 1435 +154.02 NS
35 1888 + 60.93 1984 +208.73 NS

NS: No Significant difference

Table 2 Effect of ghrelin gene polymorphisms on body weight gain (g) of Ross 308 broiler
chickens (Means + SE).

Age (Days) GC(;enotypes of Ghrelin gene — P value
1-7 109 £1.16 105 +10.40 NS
8-14 272 £2.31 274 +21.36 NS
15-21 357 £6.02 361 +49.09 NS
22-28 598 +11.47 654 +79.02 NS
29-35 513 +60.91 550 +81.39 NS
1-35 1848 +60.91 1944 +207.40 NS

NS: No Significant difference
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Table 3. Effect of ghrelin gene polymorphisms on Live body weight, Carcass weight, dressing
and internal organs weight percentages in Ross 308 broiler chickens at 35 days of age (Means

+ SE).
Characters Genotypes of Ghrelin gene P value
GG LL
Live body weight (9) 1800.85 +33.71 1984.33 + 208.73 NS
Carcass weight (g) 1441.17 +28.27 1588 +159.12 NS
Dressing (%) 79.98 £0.41 80.15+0.53 NS
Thigh (%) 25.50 +0.27 25.05+0.58 NS
Drumstick (%) 10.64 +0.24 10.71£0.73 NS
Breast (%0) 32.98 £0.32 3359 +£1.44 NS
Wing (%) 8.87 £0.12 8.81 £0.57 NS
Neck and back (%0) 13.28 +0.21 13.37 £ 1.67 NS
Liver (%) 3.67 £0.08 3.45+0.29 NS
Gizzard (%) 3.26 +0.08 3.58 +0.15 NS
Heart (%) 0.80 +0.24 0.79 +0.13 NS
Pancreas (%o) 0.19 £0.01 0.19 +0.04 NS

NS: No Significant difference
Table 4. Effect of different levels of ghrelin gene expression on body weight (g) in male and
female Ross 308 broiler chickens at 21 and 35 days of age (Means * SE).-

Age (Days) Sex o Ghrelin “G/Izr;zzisression — o value
M 851.22 + 15.09% 781.00+ 1819  740.44 £47.30° -
21 days F 835.17 + 15.22° 78270 £+ 16.47%  686.74 +21.87" -
Average 847.21 +11.87 781.90+12.06°  704.00 +21.28° o
M 2207.33+37.832  1864.72+37.05  1555.89 + 122.62° -
35 days F 2037.00 £29.22°  1779.02+£22.90®  1380.26 +52.85 ¢ -
Average  2164.75+32.812  1810.61+£2214°  1436.71+54.26 © -

In this and following tables gene expression values were expressed as delta ghrelin / delta 18S r RNA ratios.
These ratios were ranged more than 0.93, 0.65-0.75 and less than 0.59 for high, moderate and low levels,
respectively. * and ** means a significant differences at (p<0.05) and (p<0.01) levels, respectively
Table 5. Effect of different levels of ghrelin gene expression on Carcass weight and dressing
percentage in males and females of Ross 308 broiler chickens at 35 days of age (Means + SE).

Characters Sex Ghrelin Gene Expression value
High Moderate Low P
M 1785.80 +32.54% 148433 £2502° 123844 £97.43°
Carcass weight .
(9) F 1630.83 £51.09% 142535+ 18.74°  1149.79 + 34.06°¢
Average 1747.13+30.41% 145329 +16.24> 1178.29 +38.63°¢ fal
M 80.94 +0.73% 79.70 £0.70° 79.71 £1.98° NS
Dressing NS
percentage F 80.00 £ 1.672 80.22 £ 0.892 79.24 £0.892
(%) NS
Average 80.71 +0.67° 79.97 +0.57° 79.40+£0.862
* = Significant difference at (p<0.05) level ** = Significant difference at (p<0.01) level

NS: No Significant difference
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Table 6. Effect of different levels of ghrelin gene expression on thigh, drumstick, breast, wing,

neck and back weight percentage in males and females of Ross 308 broiler chickens at 35

days of age (Means + SE).

Ghrelin Gene Expression P

Characters % Sex High Moderate Low value
M 2521 +0.752 26.20 +0.44° 24.69 +0.872 NS
Thigh weight F 25.21 +0.82° 25.21 +0.65° 25.80 + 0.47° NS
Average 25.21 + 0.592 25.68 +0.402 25.44 +0.432 NS
Drumstick M 11.60 +0.74°2 10.26 +0.252 10.71 +0.412 NS
weight F 10.04 + 0.642 10.31 + 0.682 10.62 +0.342 NS
Average 11.21 +0.592 10.29 +0.372 10.65 +0.262 NS
M 34.59 +0.822 33.21 +0.722 31.03 +0.70° *x
Breast weight F 34.41£0.66° 33.48 £0.49° 31.30 +0.55" **
Average 34.54 £0.632 33.35 £0.422 31.21 +0.43° ol
M 8.09 +0.15° 9.05 +0.21°2 9.44 +0.42° *x
Wing weight F 7.94+0.21° 9.02+0.202 9.30 +0.32°2 *
Average 8.05 +0.12°2 9.03 +0.14°2 9.34 £0.25° *x
Neck and back M 12.97 +0.53" 12.52 +0.47° 14.94 +0.442 *x
weight F 13.52 £ 0.622 13.16 £ 0.352 13.61 +0.522 NS
Average 13.10 +0.42°2 12.86 +0.292 14.04 +0.40° *

* = Significant difference at (p<0.05) level
NS: No Significant difference

** = Significant difference at (p<0.01) level ,

Table 7. Effect of different levels of ghrelin gene expression on giblet weight percentage in
males and females of Ross 308 broiler chickens at 35 days of age (Means * SE).

Characters Sex _ Ghrelin Gene Expression o value
High Moderate Low

M 3.30 +0.09° 3.71 +0.09 4.02 +0.212 NS
Liver F 3.37+0.10° 3.51+0.18° 4.05 +0.232 NS
Average 3.14 +0.072 3.61 +0.10P 4.04 +0.17° *
M 2.92 +0.15% 3.40 +0.232 3.25 +0.25 NS
Gizzard F 3.04 +0.10° 3.51+0.19° 3.32+0.13° NS
Average 2.95 +0.122 3.46 +0.15% 3.30 £0.12° *
M 0.73 +0.03P 0.86 +0.06% 0.93 +0.102 *
Heart F 0.72 +0.042 0.71 +0.042 0.88 + 0.06° NS
Average 0.73 +0.022 0.78 +0.04% 0.90 +0.05P *

* = Significant difference at (p<0.05) level
NS: No Significant difference
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