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Abstract– Prolactin is an endocrine hormone involved in controlling broodiness in hens. Prolactin also
inhibits egg production in chickens. The objective of the study is to see the prolactin expression profile using
RT-qPCR during the 42nd week of egg production in the Indian white leghorn layer (IWI, IWK, and IWD)
and control broiler. Five from each group are slaughtered and total RNA was isolated from the
anteriorpituitary glands and cDNA was synthesized. The RT-qPCR studies revealed Prolactin concentration
was highest in control broiler chicken compared to all other groups under study. The lowest Prolactin
concentration was observed in the IWD layer compared to IWI and IWK layer strains. It is concluded that
the prolactin gene of different chickens under experiment showed the presence of lower expression of the
prolactin gene, which correlates with high egg production in layers. This experiment will form a base for
further study of prolactin expression and chicken egg production in various breeds of poultry.

INTRODUCTION

Riddle et al. (1935) noted that the endocrine
hormone prolactin, which is secreted from the
anterior pituitary gland, has a part in regulating
broodiness. A hen typically produces clutches of
eggs, with a gap of one to a few days between each
clutch. Birds’ anterior pituitaries experience an
increase in PRL content and plasma levels as egg
laying progresses; these levels reach and are
maintained at maximum levels during incubation
and then decline after the emergence of young
(Sharp et al., 1998; Goldsmith and Williams, 1980;
Lea et al., 1981; and Lea and Sharp, 1982). The halt of
egg production and broodiness during the active
period of lay have been linked to an increase in
prolactin concentration (Sharp et al., 1998). It is
likely that prolactin inhibits reproductive activity at
all levels of the hypothalamic-hypophysial-gonadal

axis (Rozenboim et al., 1993). Domestic hens’
reproductive function is negatively impacted by a
higher blood prolactin level, which leads to lower
egg production and broodiness (Sharp et al., 1988).
According to certain research (El HaLawani et al.,
1988; Nicholas et al., 1988), a rise in plasma prolactin
concentration during the incubation phase may
inhibit LH secretion and cause gonadal regression.
Dopamine controls the anterior pituitary gland’s
ability to secrete prolactin. Prolactin is released as a
result of dopamine’s inhibition of VIP’s stimulatory
activity through the D2 receptors (Youngren et al.,
1998). In birds, the prolactin gene has five exons and
four introns on chromosome 2 (Kulibaba et al., 2015).
In order to form an understanding of the
relationship between prolactin expression and egg
production, we examined the levels of prolactin
expression in layers and broilers during the 42
weeks of egg production. This was done because the
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layer strains used in the experiment are higher egg
producers than broilers.

MATERIALS AND METHODS

Experimental Birds and Anterior pituitary gland
collection

The present prolactin expression study was
undertaken in five birds of  White Leghorn layer
strains (IWI, IWK, and IWD) and a control broiler at
42 weeks of age to check the prolactin expression
which is maintained at the experimental farm of
ICAR-Directorateon Poultry Research, Hyderabad.
All the birds are slaughtered in a scientific manner
under aseptic condition, with the help of a surgical
knife, a jugular vein is pierced, and after 2 min of
bleeding, the head is decapitated, and a “T” shape
incision was given with the help of a small saw. The
brain is exposed and the Cerebral hemisphere and
cerebrum are removed to expose the pituitary gland
which is located at the base of the brain in Sella
turcica. With a sterile surgical blade, sella turcica is
removed to expose the pituitary gland. With sterile
forceps anterior pituitary gland is removed and
placed in RNA latter and kept at -80 °C until the
isolation of total RNA. The trial was conducted
following the guidelines of the Institute Animal
Ethics Committee (IAEC) of the ICAR -Directorate
of Poultry Research, Hyderabad.

cDNA preparation and expression studies

The cDNA was synthesized from the total RNA by
using a high-capacity cDNA reverse transcription kit
(Thermo Fisher Scientific) which follows a method
of reverse transcription using random primers. To
the master mix, 2 g RNA was added in order to
make up the final reaction volume of 20 µl. The
thermal profile for cDNA synthesis is as follows,42
oC for 60 min, 95 oC for 2min, and 8 oC hold. The
resulting cDNA was then stored at -20 °C.

The gene-specific primers for RT-qPCR were
designed based on the coding sequence of the
chicken PRL gene (NCBI Accession No.
NC_052533.1, Chromosome 2) using DNASTAR

(Lasergene Inc) software and the primers were F: 5'
GGCTGTAGAGATTGAGGAGC 3' and R: 5'
GCAAAGAGTCTGGAGTCCTC 3'. A thermal
cycler by HIMEDIA® Step One Real-Time PCR (Life
Technologies) and Maxima SYBR Green/ROX qPCR
Master Mix((Thermo Scientific) containing cDNA
template 1 l, SYBR Green ROX 5 l, Primer:
forward1 l, Primer reverse 1ìl and nucleus free
water 2 l were set in duplicates each containing a
final volume of 10 l was used to perform the RT-
qPCR thermal profile (Table 1). All samples of the
housekeeping gene GAPDH (GenBank accession
no.NC_006088.5) primers F: CTGCCGTCCTC
TCTGGC and R: GACAGTGCCTTGAAGTGT were
employed for normalization of target gene
expression. The specificity of amplification was
ensured by performing the melting curve analysis
which is given in  Table 1.

The Ct value i.e. the threshold value of the target
gene (PRL) and the reference gene (GAPDH) for
each reaction of qPCR were obtained. By employing
the comparative Ct method of relative
quantification, the expression levels of the target
were thus analyzed in relation to the internal control
used, the expression of the target gene was
quantified as “n-fold up/down-regulation of
transcription”. Thus the relative expression of the
gene was calculated in comparison with the internal
control at each point, i.e. Fold of expression= 2-Ct
Where,Ct- average Ct of reference gene (GAPDH),
Ct- average Ct of target gene (PRL) - average
Ct of calibrator gene.

 RESULTS

The expression of the PRL gene was studied in the
pituitary gland tissues of female birds during the
egg-laying stage. The RT-qPCR amplified products
were visualized in 2% agarose gel electrophoresis
along with a 100 bp DNA ladder, revealing the PRL
gene has amplified and represented by 160 bp and
GAPDH with 119 bp shown in Figure 1. The results
revealed that the highest expression is seen in lines,
IWD had the lowest expression and the expression
of the IWD layer is taken as standard for estimating

Table 1. Thermal cycling conditions of qPCR of GAPDH and PRL

Gene Initial PCR stage (40 cycles) Dissociation/Melt curve
denaturation Denaturation Annealing

GAPDH and 95 ºC 95 ºC 60 ºC 95 ºC 60 ºC 95 ºC

PRL 10 minutes 15 seconds 1 minute 15 seconds 1 minute 15 seconds
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the fold change in different breeds. The fold change
study revealed the control broiler 2.74 and among
commercial layers IWK has 1.14 folds and IWI has
1.31. The fold change and expression of all breeds
with mean and standard error (SE) are presented in
Table 2.

expression investigations on chicken, comparisons
with pertinent studies are done in order to connect
the current findings. The current results may be
similar to those of Rangneker et al. (1978) and Lopez
et al. (1996) who explained that during incubation,
granules and cells in the cephalic lobe grow, which
raises prolactin levels in the blood. Prolactin levels
decreased after antiprolactin or neutralization
treatments performed by Parvez et al. (2017), and
Dawod et al. (2021), who also concluded that
prolactin levels are high during the incubation
period. These findings may compare with the
current findings because layers take fewer breaks
than the broilers being studied. Control layers
express prolactin at lower levels than commercial
broilers, and these results are similar when
compared to broiler birds, which lay 150 to 180 eggs
annually, and layer birds, which lay about 300 eggs
annually (Farooq et al., 2002).

Chu et al. (2008), and Eltayeb et al. (2010) noted
the highest PRL expression during the incubation
period. A surge in PRL transcription was observed,
with the incubation phase showing the greatest
increase (Tong et al., 1997). According to Karatzas et
al. (1997)’s radioimmunoassay and dot blot
hybridization results, mRNA levels in the pituitary

Table 2. mRNA expression profile of PRL gene in pituitary gland of control layer and control broiler

S. Breed Mean Ct ± SE Ct ± SE Fold change
No. PRL gene GAPDH (2-Ct)

1 IWD female (IWD) 14.30±0.27 19.51±0.18 -5.21±0.43 1
2 Control broiler 14.95±0.53 19.82±0.92 -6.01±1.45 2.74
3 IWI female (IWI) 11.38±0.80 16.62±0.04 -5.24±0.46 1.31
4 IWK female (IWK) 14.75±0.12 20.00±0.44 -5.25±0.46 1.14

Fig. 1. Agarose gel electrophoresis showing RT-qPCR
amplification, Lane M: 100bp ladder, Lanes: L1-
L2 GAPDH (119bp), L3-L4: Prolactin PRL (160 bp)

Fig. 2. Amplification curve and Melting curve of RT-qPCR

The amplification and the melt curve of RT-qPCR
results as shown in Figure 2.

DISCUSSION

Since there are very few reports on RT-qPCR
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gland peaked during incubation compared to the
egg-laying and immature groups. Talbot et al. (1991)
used dot-blot hybridization to quantify the PRL
mRNA levels in pituitary glands and found that the
incubation chickens had a 3 fold higher PRL level
than the laying bird. The investigation found that
high egg production in layers may be related to low
levels of prolactin expression in the pituitary gland,
which in turn affects the ovary. The comparison
made here is based on different dimensions, but the
experiment’s findings are still relevant.
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