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ABSTRACT: Growth Hormone (GH), Pituitary-specific Transcription factor (PIT), and Insulin-
like Growth Factor | (IGF-1), are critical regulators of growth and productivity in poultry. This
study aimed to compare the sex-specific expression of these three genes in the hypothalamus,
liver, and breast muscle of Normal feather indigenous chickens from South-Western Nigeria, a
valuable but underutilised genetic resource. Using RT-gPCR techniques, tissue samples were
analysed from a cohort of male and female birds at 8 weeks of age. Our findings reveal
significant sex-specific differences in gene expression across these tissues. Specifically, GH and
PIT expression levels were consistently higher in males, particularly in the breast muscle, while
IGF-1 expression was significantly more pronounced in females in the hypothalamus and liver.
GH expression in the male hypothalamus was significantly higher than in the female (p < 0.001),
and PIT expression in the male breast muscle was also highly significantly higher (p < 0.001).
These results indicate that growth-related gene expression in indigenous chickens is shaped by
both genetic and sex-linked factors. This study provides foundational molecular insights into the
sexual dimorphism of growth in Nigeria’s indigenous chicken breed, suggesting that GH and PIT
expression could be explored as targets for improving muscle development in male lines.
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Highlights

o Sex-linked factors significantly influence somatotropic gene expression in Nigerian indigenous chicken breeds.

e GH and PIT expression are consistently higher in males, suggesting potential for selection to improve muscle
yield.

e IGF-| expression is higher in female hypothalamus and liver, indicating sex specific metabolic roles.

1.0 Introduction

The chicken (Gallus gallus domesticus) stands as a pivotal global protein source, with billions of birds contributing to
meat and egg production annually (FAO, 2023). Despite this global significance, local chicken breeds in many regions,
including Nigeria, often exhibit lower productivity compared to their exotic counterparts, characterised by smaller
body sizes and reduced egg yields (Ajayi, 2010). Nevertheless, indigenous chicken populations play a crucial role in
rural economies, serving as vital sources of income and nutritional security, particularly in the face of climatic
fluctuations (Odubote, 2015). Qualities such as meat flavour and wide consumer acceptance make local chickens
especially important in Nigerian diets (Dutse et al, 2024). The Normal feather chicken is a dual-purpose indigenous
breed that represents a significant component of the poultry landscape in Nigeria. These indigenous breeds are valuable
genetic resources, possessing unique adaptations and genetic variation that risk being lost if not properly studied and
conserved (Ladokun et al., 2008). Historically, research efforts have focused on identifying genes influencing growth in
commercial exotic breeds, leaving the genetic mechanisms governing growth in indigenous chickens largely
underexplored (El-Attrouny et al., 2021). This disparity highlights a critical knowledge gap, particularly concerning the
molecular drivers of growth in these locally adapted ecotypes.

Growth and physiological status in poultry are profoundly influenced by sex, with observed differences in growth traits,
carcass characteristics, and various physiological parameters between male and female birds (Salim & Zulkifli, 2002,
Jaturasitha et al., 2008, Yuan et al., 2024). These sex-linked differences are rooted in differential gene expression, often
regulated by sex hormones and the distinct chromosomal composition of birds (ZW in females, ZZ in males) (Gahr,
2004, Kim et al., 2022). The somatotropic axis, comprising Growth Hormone (GH), Insulin-like Growth Factor | (IGF-
), and Pituitary-specific Transcription factor (PIT-1), is a major neuroendocrine system regulating growth in chickens
(Jia et al., 2018). GH, a potent promoter of growth and differentiation, exerts its effects both directly via GH receptors
and indirectly through its mediator, IGF-1 (Lobiezz et al., 2000, Devesa et al., 2016). IGF-1, primarily expressed in the
liver, plays a crucial role in poultry growth metabolism, with increased levels correlating with enhanced growth rates
(Scanes 2009, Anh et al., 2015). PIT-I, a key transcription factor, is essential for the expression of GH and other
growth-controlling genes, indicating a synergistic relationship within this axis (Bodner et al., 1988, Moniem et al., 2023).
While the functions of these genes are well-established in commercial breeds, their precise expression profiles and
sex-specific variations in indigenous Nigerian chickens remain largely unknown. Atansuyi et al., (2017) found significant
variations in growth performance of normal feather chickens in South-Western Nigeria, suggesting potential underlying
genetic expression differences. Understanding these molecular differences is essential for developing targeted genetic
improvement strategies.

Therefore, this study aimed to investigate the sex-specific expression of GH, PIT-1, and IGF-1 in Normal feather
Nigerian indigenous chickens, focusing on the hypothalamus, liver, and breast muscle, to better understand the
molecular drivers of growth and sexual dimorphism in this breed. The findings will offer foundational insights for
developing targeted genetic improvement strategies to enhance productivity and contribute to sustainable poultry
farming practices in the region.

2.0 Materials and methods

Location: The study was carried out at the Poultry Unit of the Teaching and Research Farm of the Federal University
of Technology, Akure, Ondo State, Nigeria. The region experiences a unimodal rainfall pattern from April to October,
with an average ambient temperature during the study period ranging from 30—32°C. Further laboratory analyses were
conducted at the Molecular Laboratory of the Department of Biochemistry and the Central Research Laboratory at
the same institution.
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Experimental design and animal management: Normal feather indigenous chickens were raised intensively on a deep
litter system for a period of 56 days (8 weeks). The birds were provided with experimental diets ad libitum throughout
the experimental period. The gross composition of the starter mash diet (g/100g) is detailed in Table I.

Table |. Gross composition of experimental diets (g/100g)

Ingredients Starter mash
Maize 50.00
SBM 21.00
Wheat offal 14.90
PKC 2.00
GNC 6.60
Fish meal 1.50
Bone meal 1.50
Limestone 1.00
Methionine 0.40
Lysine 0.10
Layers premix 0.50
Salt 0.50
Total 100

Calculated Analysis:

Crude protein (%) 20.40
ME = (MJ/kg) 11.20
GNC =Ground nut cake; SBM = soybean meal; ME= Metabolizable energy

The experimental design was a 2x3x3 factorial in a Completely Randomized Design (CRD), with two sexes (male and
female), three tissues (hypothalamus, liver, and breast muscle) and three genes ((Growth Hormone (GH), Pituitary-
specific Transcription factor (PIT), and Insulin-like Growth Factor | (IGF-1)) as the main factors.

Sample collection: On the 56th day of the experiment, male and female birds were randomly selected from the
population and humanely sacrificed by cervical dislocation for tissue sample collection. The specific tissue samples
collected included the hypothalamus, liver, and breast muscle. Immediately after collection, these tissue samples were
harvested into well-labeled sample test tubes containing RNA later solution. To preserve RNA integrity, the samples
were initially stored at 4°C and subsequently transferred to a -80°C deep freezer until further laboratory analyses
were performed.

Gene selection and assay design: Three target genes were selected for comparative expression profiling: Growth
Hormone (GH), Pituitary-specific Transcription factor (PIT), and Insulin-like Growth Factor-1 (IGF-1). Beta-Actin (B-
ACT) gene was chosen and utilized as the endogenous reference gene, as per established protocols (Leutenegger et
al., 1999). Specific primer pairs were meticulously designed to amplify products of approximately 100bp, with an
optimal melting temperature of 60°C and a GC content range of 50-60%. To prevent genomic DNA amplification, a
predicted exon-exon junction and the reverse primer of each pair were optimized. Annealing temperatures were
validated using gradient PCR during the primer design phase. The sequences of the primer pairs used in this study are
presented in Table 2.
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Table 2. Primer sequences used for qPCR and Real-time qPCR amplification efficiencies
Gene Primer Sequences (5'- 3) Annealing Temp (T 'C) RT-qPCR GC
Amplicon (%)
size (bp)
GH F: AGGGATCCAAGCCCTGATGA 60.33 - 59.37 76 55.00
R: TCCTCAGACCCACCTACGAT 55.00
PIT F: GCGTTTGCTTCATCCGACAA 59.76 - 59.96 327 50.00
R: AAAGTAGCCTGACCCCTTGC 55.00
IGF-1 F: TTGGCCTGTGTTTGCTTACC 58.96 - 60.07 160 50.00
R: CAGCAGTAGACGCTTACACCA 52.38
B-ACT  F: CATTGTCCACCGCAAATGCT 59.75 - 59.76 109 50.00
R: AGACGAGATTGGCATGGCTT 50.00
GC = Guanine-Cytosine percentage, GH = Growth hormone, PIT = Pituitary-specific transcription, IGF-| = Insulin-like growth factor-1 and B-

ACT = Beta-Actin

Total RNA isolation and cDNA synthesis: Total RNA samples were extracted from the collected chicken tissues, stratified
by sex, and subsequently treated with DNase-free reagents. The extraction process involved homogenizing triplicate
tissue samples (30mg each) using a Qiagen Tissue Lyzer ll, followed by RNA extraction using the TRIzol/chloroform
protocol (Life Technologies USA) in accordance with the manufacturer's instructions. Extracted RNA samples were
then DNase treated with DNase | Amplification Grade (Invitrogen™) prior to reverse transcription and purified using
the Qiagen RNeasy Minikit. The quantity, quality, and integrity of the isolated RNA samples were rigorously assessed
using a Qubit® 2.0 Fluorometer (Life Technologies USA) and confirmed by gel electrophoresis. RNA purity was
considered acceptable with A260/280 ratios between |.8 and 2.1. Complementary DNA (cDNA) was synthesized
from the RNA samples in a 20 pL reaction volume. This was achieved using an Oligo-dT primer and the iScript™
cDNA Synthesis Kit (Bio-Rad). The integrity of the synthesized cDNA was verified through PCR amplification and 1.5%
agarose gel electrophoresis.

PCR amplification and quantitative real-time qPCR conditions: PCR amplification was performed using specific primer pairs
(from Table 2) for each reaction. A final volume of 25 pL reactions was prepared, containing 80—100 ng cDNA, 12.0
pL Taq DNA polymerase master mix, 60 ng of each primer, and 10 pL of nuclease free water. Polymerase chain
reactions were carried out in a thermocycler (Step One Plus Applied Biosystem qPCR System) with the following
cycling conditions: initial denaturation at 94°C for 3 minutes; 40 cycles of denaturation at 94°C for 30 seconds,
annealing at 60°C for 35 seconds, and extension at 72°C for 3 minutes; followed by a final extension at 72°C for 10
minutes. Post-amplification, all samples underwent dissociation curve analysis to confirm the absence of non-specific
products and primer dimers.

Quantitative real-time PCR (qPCR) was performed using SYBR® Green detection chemistry. For each gene, samples
were run in a 48-well plate on a CFX96 Touch™ Real-Time PCR Detection System (Bio-Rad). Each 10 uL total reaction
volume per well contained 5 pL of 2x iQ™ SYBR® Green Supermix (Bio-Rad, Hercules, CA, USA), | pL of cDNA
(0.05 pg of RNA equivalents), 0.5 pL (10 pM) of each gene-specific primer, and 3 pL of DNase-free H2O. Cycling
conditions adhered to the manufacturer’s protocol (iQ™ SYBR® Green Supermix Kit Bio-Rad, Hercules, CA, USA).
The specificity of the amplified fragments was confirmed by running representative PCR products on 1.5% agarose
gels, which yielded single, correct-sized bands. These bands were excised from the gel, purified using the QlAquick
Gel Extraction Kit (Qiagen), and their concentrations quantified using a NanoDrop spectrophotometer-.
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For melting curve analysis, a protocol with a temperature gradient from 65°C to 95°C, with increments of 0.5°C for
5 seconds and continuous fluorescent measurements, was employed. The absolute number of target molecules was
calculated, and dilution series were generated for each gene, starting from 2.09 x 107 molecules/pL of the purified
cDNA target region and diluted down to 0.209 x 102 using 7-fold serial dilutions with nuclease-free water (Sigma),
with an initial concentration of 4ng/uL in triplicate. A standard curve was run on the 48-well plate alongside the
experimental samples. The relative amount of all nRNAs was calculated using the comparative 2-*Ca method (Livak &
Schmittgen 2001). Each experiment included three biological replicates and two technical replicates per biological
replicate. Standard curve information (slope, intercept, and R2) was calculated using Bio-Rad CFX Manager Software.
A duplicate, no template control (NTC) reaction was included for each primer pair in all gPCR experiments to confirm
the absence of exogenous contamination.

Amount, concentration, and purity (260/280) of total RNA isolated: The amount, concentration, and purity of total RNA in
the tissue samples of the 8- week-old chickens were measured as described in the materials and methods. As shown
in Table 3, the RNA purity, assessed by the UV spectroscopy Absorbance 260/280 ratio, ranged between |.9 and 2.1,
indicating the correctness of the RNA extraction method and process. The concentration of total mRNA (pg/mL)
varied between 95 pg/mL and 420 pg/mL, with the highest concentration observed in the liver of the second male
biological replicate and the lowest in the hypothalamus of the female biological replicate. The amount (ug/100pL)
ranged between 9 pg/100uL and 42 pg/100pL.

Table 3. Amount, concentration and purity (260/280) of Total RNA isolated from Normal Feathers’ Organs (Breast,
Hypothalamus and Liver)

260/280 Amount
Sample ID Abs@260nm Abs@280nm Total RNA Conc.(ug/ml)

Ratio (ug/100ul)
Al Hypothalamus 0.053 0.025 2.1 142.25 14.25
AlLiver 0.168 0.084 2.0 4187 41.87
Algreast 0.047 0.025 1.9 126.15 12.62
A2pypothalamus 0.069 0.038 1.8 185.2 18.52
A2 Liver 0.069 0.039 1.8 185.2 18.52
A2 Breast 0.063 0.034 1.8 169.09 16.91
Bliypotaamus  0.044 0.025 1.8 118.1 11.81
BI Liver 0.062 0.035 1.8 166.41 16.64
Bl Breast 0.05 0.028 1.8 134.2 13.42
B24ypothatamus 0.036 0.02 1.8 96.62 9.66
B2 Liver 0.062 0.034 1.8 166.41 16.64
B2 preast 0.037 0.02 1.8 99.31 9.93

(i) A=male, (ii) B=female, (iii) |= first replicate, (iv) 2= second replicate of the Normal feather chicken at 8 weeks.

Analytical procedures and statistical analysis: Data generated from the gene expression analysis were used to assess
comparative gene expression between chicken sexes. Statistical analysis was performed using Analysis of Variance
(ANOVA) with GraphPad Prismé (2012) Statistical Package. The statistical model employed is presented below:
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Yi=t + S+ Tj+ G+ STj+ SGu + TGy + STGy +Bird(S)+ Eju

Where:
Yi = Observation of a bird for ith sex in jt tissue and in kth gene (N = [-4)

p = General mean for across all sex, tissue, and gene;

Si = Effect of ith sex in the population (i=1-2)

T; = Effects of jt tissue in the population (j = 1-3)

Gy = Effects of kth gene in the population (k = [-3)

ST; = Interaction of ithand jth terms in population

SGi = Interaction of jthand kt terms in population

TGij« = Interaction of itvand k® terms in population

STGjj« = Interaction of it and jtand kt terms in population

Birdi(Si)) = Random effect of the individual bird (nested within Sex) for biological variation between replicates.

&ija = Residual effect, which is normally, independently and randomly distributed with zero mean and common variance.

3.0 Results

RNA Quality Assessment

The quality of the isolated RNA was confirmed by the A260/280 ratio, which ranged between 1.8 and 2.1, indicating
high purity suitable for downstream RT-qPCR analysis. The concentration of total MRNA (ug/mL) varied between 95
pg/mL and 420 pg/mL. Detailed RNA quality and concentration data are presented in Table 3.

Effect of Sex on the Expression of Selected Growth Genes in the Hypothalamus

Figure | illustrates the expression levels of Growth Hormone (GH), Pituitary-specific Transcription factor (PIT), and
Insulin-like Growth Factor-1 (IGF-1) mRNA in the hypothalamus of both male and female Normal feather chickens. A
significant sex dependent difference was observed for GH mRNA expression, with males exhibiting a notably higher
expression level compared to females (p<0.001). Similarly, PIT mRNA expression in males showed a significant
difference (p<0.05) over females in the hypothalamus. Conversely, the female Normal feather chicken demonstrated
a significantly higher hypothalamic IGF-I mRNA expression than the male Normal feather chicken (p<0.001). Among
the three genes analyzed in females, IGF-1 exhibited the highest expression level in the hypothalamus. In contrast, the
expression levels of the three genes in the male hypothalamus were relatively similar.
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Figure 1. The expressions of growth genes - GH, PIT, and IGF-I in the hypothalamus of NF chickens. Each bar represents Mean + Standard
Error of Mean in Triplicate (n = 3). ***p < 0.001, as significant difference between NFm: GH and NFr: GH, #p < 0.05 as significant difference
between NFm: PIT and NFr: PIT. 222 p<0.001 as significant difference between NFwm: IGF-1 and NFr: IGF-1. GH= Growth Hormone, PIT = Pituitary
specific Transcription, IGF-1= Insulin-like Growth Factor-1, NF= Normal Feather, m= Male, F= Female

Effect of sex on the expression of selected growth genes in the liver

Figure 2 presents the expression profiles of GH, PIT, and IGF-1 mRNA in the liver of male (cock) and female (hen)
Normal feather chickens. No significant difference was observed in the expression of GH in the liver between sexes,
indicating similar GH mRNA levels in both males and females at 8 weeks of age. However, a highly significant difference
(p<0.001) was found in the expression of PIT mRNA in the liver, with females showing a significantly higher PIT mRNA
expression level than males. Furthermore, there was a significant difference (p<0.05) in the expression IGF-1 mRNA
in females compared to males. Interestingly, in both sexes, PIT mRNA expression was the highest among the three
genes in the liver, while IGF-1 mRNA expression ranked lowest.
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Figure 2: The expressions of Growth Genes-GH, PIT, and IGF-1 in the Liver of NF Chickens, by RT-qPCR using primers against the cDNA.
Each bar represents Mean + Standard Error of Mean in Triplicate (n = 3). ns indicates no significant difference between NFm: GH and NFe: GH
at p < 0.05, *¥p<0.001 as significant difference between NFm: PIT and NFg: PIT. #p<0.05 as significant difference between NFu: IGF-1 and NFe:
IGF-1.GH= Growth Hormone, PIT = Pituitary specific Transcription, IGF-1= Insulin-like Growth Factor-1, NF= Normal Feather, M= Male, =
Female
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Effect of sex on the expression of selected growth genes in the breast muscle
Figure 3 depicts the expression levels of GH, PIT, and IGF-I mRNA in the breast muscle of male and female Normal
feather chickens.

Bl GH
B PIT
BN IGF-1

Relative mRNA Expression Level

NFwm NFF

Figure 3. The expressions of growth genes - GH, PIT, and IGF-I in the breast muscle of NF chickens, Each bar represents Mean + Standard
Error of Mean in triplicates (n = 3). ***p < 0.001, as significant difference between NFm: GH and NFr: GH, p<0.001 as significant difference
between NFm: PIT and NFe: PIT. ns indicates no significant difference between NFm: IGF-1 and NFg: IGF-1at p<0.05. GH= Growth Hormone,
PIT = Pituitary specific Transcription, IGF-1= Insulin-like Growth Factor-1,NF= Normal Feather, m= Male, F= Female

The GH mRNA expression level in the breast muscle of males was significantly higher than that of females (p <
0.001). Males also displayed a highly significant difference in PIT mRNA expression level compared to female Normal
feather chickens in the breast muscle (p < 0.001). In contrast, no significant difference was observed between sexes
in the mRNA expression level of IGF-1 in the breast muscle (p > 0.05). Generally, the overall expression level of the
different genes in the breast muscle of males was higher than that of females.

Integrative summary of gene expression across tissues

Overall, GH and PIT expression were consistently higher in males, especially in the hypothalamus and breast muscle,
whereas IGF-| expression was predominant in the female hypothalamus and liver. This pattern highlights a clear
sexual dimorphism in the somatotropic axis, with males favoring GH and PIT expression in muscle-related tissues,
and females showing higher IGF-I expression in key metabolic and neuroendocrine tissues.

4.0 Discussion

Sex variations in somatotropic gene expression

The endocrine mechanisms governing growth in avian species are complex and exhibit significant sexual dimorphism,
a phenomenon influenced by the distinct ZW/ZZ sex chromosome system and hormonal regulation (Gahr, 2004,
Decuypere & Buyse, 2005, Bellott et al., 2010, Kim et al., 2022). Our findings reveal significant sex-specific differences
in the expression profiles of GH, PIT, and IGF-| across the hypothalamus, liver, and breast muscle of Normal feather
indigenous chicken. The significantly higher expression of GH and PIT in the male hypothalamus and breast muscle
suggests a male-biased regulatory drive towards somatic growth and muscle accretion. This aligns with the general
observation that male chickens exhibit faster growth rates and larger muscle mass compared to females (Sinpru et al.,
2021). PIT-1 is a crucial transcription factor for GH expression (Bodner et al., 1988, Moniem et al., 2023), and the co-
localization of high GH and PIT expression in the male breast muscle suggests a synergistic mechanism driving muscle
development in this sex. This observation is particularly relevant for indigenous breeds, which are typically slow-
growing, as it identifies a potential molecular pathway for selective breeding aimed at improving meat yield in male
lines (El-Attrouny et al., 2021). Conversely, the significantly higher expression of IGF-I in the female hypothalamus and
liver, compared to males, suggests a different metabolic and neuroendocrine strategy in females. While the liver is the
primary source of circulating IGF-1, the elevated hypothalamic expression in females may indicate a greater role for
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IGF-1 in the neuroendocrine regulation of reproduction or energy partitioning, which is often prioritized over somatic
growth in female poultry.

Insulin-like Growth Factor-1 (IGF-1)

Our finding of higher IGF-1 expression in the female hypothalamus compared to the liver, despite the liver being the
main site of circulating IGF-1, is noteworthy. This difference is likely sex-dependent, as all birds were subjected to the
same diet. The brain, including the hypothalamus, is known to have a high abundance of IGF-I receptors, suggesting a
significant local role for IGF-1 in neuroendocrine function (Armstrong & Hogg 1994). This sex-specific pattern in the
hypothalamus may reflect the distinct physiological demands of the female, possibly related to the onset of sexual
maturity or egg production, which is regulated by the neuroendocrine axis. The GH and IGF-1I signaling pathways have
independent and overlapping functions (Zhou, 2008). In chickens, hepatic IGF-1 mMRNA expression is generally GH-
dependent post hatching, while extra-hepatic IGF-1 expression is often GH-independent (Tanaka et al., 1996, Devesa
et al., 2016). Our results, showing no significant sex difference in liver GH expression but significantly higher female
IGF-1 expression in the liver, suggest that in the Normal feather chicken, hepatic IGF-| regulation may be more
complex than a simple GH-dependent mechanism, possibly involving sex hormones or other local factors. This
complexity has been noted in other slow-growing indigenous breeds (Jia et al., 2018, Sinpru et al., 2021, El-Attrouny et
al,, 2021).

Growth Hormone (GH) and Pituitary-specific Transcription Factor (PIT)

The strong correlation and co-expression of GH and PIT, particularly in the male breast muscle, reinforce the
established role of PIT-1 as a key regulator of GH expression (Bodner et al, 1988, Nelson et al., 1988, Miyai et dl.,
2005, Moniem et al., 2023). The high expression of GH in the male breast muscle suggests a direct link to the potential
for increased muscle growth, a finding consistent with the sexual dimorphism observed in growth traits. The relatively
low GH expression in the hypothalamus of both sexes suggests limited GH activity in this neuroendocrine tissue,
possibly due to a scarcity of GH receptors or IGF which is typical for the feedback regulation loop of the somatotropic
axis. This observation is consistent with previous research indicating that GH mRNA expression in the hypothalamus
and breast muscle can exhibit distinct ontogenetic patterns across different sexes (Reiprich et al., 1995, Jia et al., 2018).
The presence of PIT-1 binding sequences within the GH promoter is crucial for GH expression (Nelson et al., 1988).
Our research indicates that PIT mRNA was most highly expressed in the breast muscle of males, mirroring the
expression level of GH in this tissue. The observation that GH expression levels were consistently slightly lower or
similar to PIT mRNA expression levels in all tissues further reinforces this synergistic relationship. The PIT gene is
proposed as a strong candidate for growth improvement in Normal feather chickens. Recent studies on other
indigenous Nigerian chicken ecotypes have also highlighted the association of PIT-1 gene polymorphisms with growth
traits, further supporting its potential as a genetic marker for selection (Ubong et al,, 2025).

Study limitations

It is important to acknowledge the limitations of this study. First, the sample size was small (n=4), which, while providing
foundational molecular data, limits the statistical power and the generalizability of the findings to the entire Normal
feather population. Second, the study focused solely on mRNA expression levels; future research should include
validation at the protein level (e.g., Western blot or ELISA) to confirm that transcriptional differences translate into
functional protein differences. Third, only three genes were examined in a single indigenous ecotype; a broader
transcriptomic or genomic approach across multiple Nigerian ecotypes would provide a more comprehensive
understanding of the genetic architecture of growth. Finally, the study did not include functional growth performance
data (e.g., body weight, feed conversion ratio) to directly correlate with the observed gene expression profiles.

5.0 Conclusion

This study provides foundational molecular insights into the sexual dimorphism of the somatotropic axis in Normal
feather indigenous chickens. We demonstrated significant sex-specific expression profiles for GH, PIT, and IGF-I
across the hypothalamus, liver, and breast muscle. The male-biased expression of GH and PIT in muscle-related tissues
suggests a clear molecular basis for the observed sexual dimorphism in growth. The findings are crucial for
understanding the molecular mechanisms underlying growth in this valuable indigenous breed. We propose that GH
and PIT expression levels could be explored as potential molecular markers for genetic selection aimed at improving
muscle yield in male lines. Future research should focus on validating these findings in larger populations, examining
the functional correlation between these gene expression differences and actual growth performance data, and
conducting protein-level validation to confirm the functional significance of the observed transcriptional changes.
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Furthermore, a broader genomic approach is warranted to explore the full genetic potential of Nigerian indigenous
chicken ecotypes.
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