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Abstract

Newcastle disease (ND), caused by Newcastle disease virus (NDV), is a major viral disease affecting poultry
production worldwide. The present study aimed to analyse the comparative expression of prostaglandin-endoperoxide
synthase 2 (PTGS2) in embryonated chicken eggs of Gramasree and Tellicherry breeds at different stages of embryonic
development following NDV infection. A lentogenic F strain NDV vaccine of infectivity titre of 2.34 x 107 EIDs,/mL was
used for experimental infection. Embryonated eggs at 12, 15 and 18 days of incubation were inoculated along with age-
matched controls. Total RNA extracted from embryonic tissues was subjected to cDNA synthesis followed by quantitative
real-time PCR analysis. The results demonstrated upregulation of PTGS2 expression following NDV infection, with
expression remaining elevated at the later developmental stages. Comparative analysis revealed higher fold changes
in Tellicherry embryos than in Gramasree, indicating breed-dependent variation in the inflammatory response to NDV
infection.
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Newcastle disease (ND), caused by Newcastle disease virus (NDV), is a highly contagious viral disease of
poultry with considerable economic impact worldwide (Miller & Koch 2013; Dimitrov et al., 2016). Host responses to
NDV infection are mediated by innate immune mechanisms, including activation of inflammatory pathways and induction
of antiviral mediators (Karpala et al., 2011). Prostaglandin-endoperoxide synthase 2 (PTGS2) is an inducible enzyme
involved in prostaglandin synthesis that plays a major role in regulating inflammation during viral infections. Enhanced
PTGS2 expression may contribute to recruitment of immune cells and ampilification of antiviral defense mechanisms
following NDV infection.

Embryonated chicken eggs represent a suitable model to study early host-virus interactions, as components
of the avian immune system become functionally active during later stages of embryonic development (Rue et al.,
2011). Indigenous chicken breeds such as Tellicherry and Gramasree differ in immune responsiveness; however, data
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on PTGS2 expression across embryonic stages following
NDV infection remain limited. The present study evaluated
PTGS2 expression in embryonated eggs of these breeds
at 12, 15 and 18 days of development following NDV
infection. A lentogenic F strain NDV vaccine virus (titre
of 2.34 x 10” EID5,/mL) was used to infect embryonated
eggs of Gramasree and Tellicherry breeds (n = 6 each) at
12, 15 and 18 days of incubation via the allantoic route.
Age-matched uninfected eggs served as controls for each
group. Embryos were harvested at 72 h post-infection
correspondingto embryonicday 12, 15and 18, respectively
and pooled tissues were collected for gene expression
analysis. Total RNA was extracted by TRIzol method
and reverse transcribed to cDNA using the GoScript™
Reverse Transcriptase kit (Promega, India). Quantitative
real-time PCR was performed to determine PTGS2 mRNA
expression with GAPDH was used as the reference gene
because of its stable expression. Relative expression was
calculated using the 22A¢ method. Statistical analysis
was performed using SPSS (version 24). Differences in
relative expression between infected and control groups
were analyzed using an independent t-test. Comparisons
across developmental stages were conducted using one-
way ANOVA followed by Duncan’s multiple range test as a
post hoc analysis.

NDV infection resulted in upregulation of PTGS2
expression in embryos of both breeds. Expression of
PTGS2 was higher at 15 and 18 days than at 12 days, with
nosignificantdifference between 15and 18 days.Tellicherry
embryos showed higher fold changes of 112.68 and 254.19
at 15 and 18 days, respectively, whereas Gramasree
embryos exhibited comparatively lower fold changes of
18.66 and 24.79. Lower expression was observed at 12
days in both breeds. Comparative relative expression of
PTGS2 in Gramasree and Tellicherry chicken embryos
following NDV infection is shown in Table 1 and Fig. 1.
The up regulation of PTGS2 is consistent with its role in
mediating inflammatory responses during viral infection.
The increase in expression across developmental stages
suggests enhanced immune competence with advancing
embryogenesis (Deist et al., 2018; Rue et al., 2011).
Higher PTGS2 expression in Tellicherry embryos suggests
a comparatively stronger inflammatory response to NDV
infection. Similar up regulation of immune-related genes
following NDV infection has been reported previously
(Takeuchi and Akira, 2009; Kapczynski et al., 2013; Wang
et al., 2020).

Table 1. Relative expression (2°22¢) of PTGS2 in NDV-
infected chicken embryos across developmental stages

Day Tellicherry Gramasree
12 1.79° 5.672*

15 112.68P*** 18.67°***
18 254.20b*** 24.79°*

Breed-specific PTGS2 expression in chicken embryos

Values represent fold change (2°42°!), normalised
to GAPDH and calculated relative to the control group. Data
are presented as mean values derived from ACt analysis.
Superscript a, b within a column indicate differences
across developmental stages (p < 0.05). Asterisks indicate
differences between infected and corresponding control
groups at each stage. *p< 0.05, ** p < 0.01, *** p < 0.001;
ns = non-significant. (Mean ACt + SE value at 12, 15 and
18 days of embryonation of Tellicherry breed are 6.96 +
0.57, 6.59 + 0.15 and 3.81 + 0.14, respectively and of
Gramasree breed are 10.55 + 0.41, 8.16 + 0.23 and 10.97
+ 0.64, respectively).
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Fig. 1: Relative mRNA expression of PTGS2 in Gramasree and
Tellicherry chicken embryos following NDV infection at
embryonic days 12, 15 and 18.

Gene expression levels were calculated using
the 2-22¢t method with GAPDH as the reference gene and
are presented on a log10 scale relative to the uninfected
control. Values are expressed as mean = SE. The dotted
line represents baseline expression. Statistical significance
is indicated as *p < 0.05, **p < 0.01 and ***p < 0.001.

Summary

The present study demonstrated upregulation of
PTGS2 expression in embryonated chicken eggs following
NDV infection. Expression of PTGS2 was significantly
higher at 15 and 18 days of embryonic development than
at 12 days, with no significant difference between 15 and
18 days. Tellicherry embryos exhibited higher expression
levels than Gramasree embryos, indicating a stronger
breed-specific innate inflammatory response.
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