


Clinicopathological and Molecular Investigation of Newcastle Disease in Chickens in and Around Hyderabad, Telangana, India


ABSTRACT
Newcastle disease (ND), caused by Newcastle disease virus (NDV), remained as  a major threat to poultry production in India despite routine vaccination. This study evaluated  the clinicopathological and molecular features of ND in chickens from farms in and around Hyderabad, Telangana, between July and December 2025. Carcasses from 45 farms and from submitted cases were examined by necropsy and histopathology, and NDV was confirmed by reverse transcription PCR (RT-PCR) targeting the fusion (F) gene. Of 1,450 broiler chickens necropsied, 759 had gastrointestinal disease, and ND accounted for 90 cases (case prevalence 11.86%). These cases occurred in four outbreaks involving 6,000 birds, with 90 deaths (mortality 1.50%). No cases were seen in birds under 15 days old. Mortality was 1.77% in the 15–21 day group, 1.80% in the 22- 28 day group and 0.67% in birds over 29 days. Gross lesions includes petechial haemorrhages at the tips of the proventricular glands, intestinal congestion, haemorrhages and ulcers, and enlarged, haemorrhagic, necrotic caecal tonsils. Histopathology showed sloughing and necrosis of the proventricular epithelium, heterophilic infiltration, villous fusion and degeneration in the intestine, and necrosis of caecal tonsil tissue. RT-PCR produced the expected 304 bp F-gene amplicon in positive samples, confirming NDV infection. These findings confirm active circulation of NDV in the study area and underline the need for regular surveillance, strict biosecurity and consistent vaccination in both commercial and backyard flocks.	Comment by HomePC: 21-day	Comment by HomePC: 28-day	Comment by HomePC: include

INTRODUCTION
Ranikhet disease, known internationally as Newcastle disease (ND), is a highly contagious viral infection of domestic and wild birds and remains one of the most serious threats to poultry production in India. Despite routine vaccination, outbreaks continue to be reported across the country and in neighbouring Bangladesh (Rahman and Adhikary, 2016; Bhutia et al., 2017; Joshi et al., 2021; Sahoo et al., 2022; Kumar et al., 2025). Surveillance in Haryana, Odisha, Kerala, Mizoram and Sylhet shows that Newcastle disease virus (NDV) is endemic in both commercial and backyard flocks, with prevalence shaped by season, management system, flock density and regional factors (Bhutia et al., 2017; Joshi et al., 2021; Sahoo et al., 2022; Kumar et al., 2025). The disease is especially damaging in backyard systems, where vaccination coverage is often poor and losses fall heavily on indigenous chicken populations (Rahman and Adhikary, 2016; Kumar et al., 2025).
The economic impact of ND is substantial. A single episode in Gujarat caused a total loss of ₹8 million across 23 of 25 commercial broiler farms (Kalaria et al., 2021). The disease affects birds of all ages and produces a wide range of signs, including depression, emaciation, greenish or white diarrhoea, oedema of the head and wattles, sneezing, gasping, nasal discharge and coughing. Respiratory signs predominate, while nervous signs such as paralysis and torticollis may appear. Sudden deaths without premonitory signs are not uncommon (Bhutia et al., 2017).	Comment by HomePC: Provide data to support 
Post-mortem findings are characteristic and include pin-point haemorrhages at the tips of the proventricular glands, haemorrhagic ulcers in the intestine and caecal tonsils, an enlarged and congested spleen, swollen kidneys with urate deposition, haemorrhagic tracheitis and caseous exudate in the respiratory passages. Histopathology reveals haemorrhagic enteritis, lymphoid depletion in the caecal tonsil and spleen, and non-suppurative encephalitis with perivascular cuffing in the brain (Bhutia et al., 2017). Together, these features make ND a diagnosis that must be confirmed in the laboratory, and the disease’s wide host range and variable presentation mean that prevention depends on consistent vaccination alongside strong biosecurity.
Against this background, the present article reviews the epidemiology, clinical and pathological features, and control of Ranikhet disease in Indian poultry, with the aim of supporting more effective surveillance and prevention in both commercial and backyard production systems.


MATERIALS AND METHODS
 AREA OF INVESTIGATION 
This study focussed on mortality cases from different broiler and layer farms located in and around Hyderabad, Telangana as well as those brought to Department   of Veterinary Pathology, College of Veterinary Science, Rajendranagar for post mortem examination. 

 PROCEDURAL METHODOLOGY
Laboratory investigations were performed on diseases identified throughout the study period (July to December 2025). Carcasses of chicken from a different range of age groups were obtained from 45 poultry farms in and around Hyderabad region and from cases submitted to the Department of Veterinary Pathology for post mortem analysis. Farm owners provided backgrounds including flock size, mortality figures, observed clinical signs, and the age of affected birds.	Comment by HomePC: Provide details of the age groups.	Comment by HomePC: Indicate the total number of dead animals obtained from the 45 farms.
 SAMPLING PROCEDURE 
Samples were collected from dead birds submitted by different poultry farms to the Department of Veterinary Pathology, C.V. Sc, Rajendranagar for disease diagnosis.  PARAMETERS OF INVESTIGATION	Comment by HomePC: Indicate the number of dead birds.
Study of prevalence of commonly occurring gastro intestinal disease conditions in chicken in and around Hyderabad. 
The occurrence of a specific gastro intestinal disease was determined by calculating the number of birds that died due to that disease out of total number of birds died due to different gastro intestinal disease during the study period.
Case prevalence of a specific disease = number of birds that died due to specific disease/total number of birds died due to various gastro intestinal diseases x 100
Isolation and identification of the etiological agents responsible for different gastro intestinal disease conditions affecting chicken in and around Hyderabad.


GROSS PATHOLOGY 
The carcasses were subjected to necropsy examination as per the protocol. Organs were thoroughly examined for presence of gross lesions in gastro intestinal tract and the lesions were recorded. (King et al. 2014)
HISTOPATHOLOGY 
The tissue samples of various gastro intestinal organs were collected in 10% neutral buffered formalin for histopathological examination. Tissue samples were trimmed to a thickness not exceeding 4 mm to facilitate adequate penetration of the fixative and were immersed in a fixative. The volume of fixative should be at least ten times to the tissue volume. Following fixation, the specimens were processed by routine histopathological techniques, including dehydration, clearing in xylene and paraffin embedding at 55-65 °C. Paraffin blocks were sectioned into thin ribbons, which were mounted on clean glass slides coated with Mayer’s egg albumin, stained with haematoxylin and eosin, and examined under a light microscope (Luna, 1968; Bancroft and Gamble, 2008). All H&E-stained sections were systematically evaluated and the microscopic lesions were recorded.  
MOLECULAR DETECTION OF NEWCASTLE DISEASE VIRUS
SAMPLE COLLECTION 
Representative tissue samples comprising of proventriculus, intestine and caecal tonsils were collected and preserved at -80°C for molecular diagnosis. During transport of samples from farms to laboratory, samples were transferred into viral transport medium (VTM).
VTM was prepared by using Dulbecco’s Modified Eagle Medium (DMEM) as the base. Fetal Bovine Serum (FBS) was added at a final concentration of 5% (v/v) to stabilize viral particles during storage and transport. To prevent microbial contamination, the medium was supplemented with gentamicin (50 µg/mL), ciprofloxacin (10 µg/mL), and amphotericin B (10 µg/mL). The VTM was filter sterilized (0.22 µm) and stored at 4 °C until use. All samples were appropriately labelled, recorded and transported to the Department of Veterinary Pathology under refrigerated conditions to maintain sample integrity and diagnostic quality.



TOTAL RNA EXTRACTION FROM TISSUES
Tissue samples stored at -20 °C in VTM were processed for total RNA extraction. Approximately 50 mg of tissue was aseptically transferred into a DNase- and RNase-free 1.5 mL microcentrifuge tube containing 1 mL of TRIzol reagent (Sigma-Aldrich, Cat. No. T9424) and homogenized using a sterile motorized pestle. The homogenate was incubated at room temperature for 15 min to allow complete dissociation of nucleoprotein complexes.
Chloroform (200 µL) was added, and the mixture was vortexed vigorously for 15 s, followed by incubation at room temperature for 2-3 min. Samples were then centrifuged at 12,000 × g for 15 min at 4 °C. The upper aqueous phase containing RNA, was carefully transferred to a new tube. RNA was precipitated by adding 500 µL of isopropanol, mixed by inversion, and incubated at room temperature for 15 min.
Following centrifugation at 12,000 × g for 15 min at 4 °C, the RNA pellet was washed once with 75% ethanol (prepared in Diethyl pyro carbonate treated water) and centrifuged at 7,500 × g for 5 min. The ethanol was removed, and the pellet was air-dried for 5-10 min (without overdrying) and resuspended in 50 µL of nuclease-free water. The solution was incubated at 60 °C for 5 min to ensure complete dissolution.
RNA concentration and purity were assessed spectrophotometrically by measuring absorbance at 260 and 280 nm. RNA concentration (µg/mL) was calculated as A₂₆₀ × 40. Samples with an A₂₆₀/A₂₈₀ ratio between 1.8 and 2.0 were considered high purity and suitable for downstream applications. Purified RNA was stored at -40 °C until use.
COMPLEMENTARY DNA (CDNA) SYNTHESIS 
First strand complementary DNA was generated using the first strand cDNA synthesis kit (NEB #M0277; Quick Protocol). Prior to setting up the reaction, all reagents were thawed on ice and mixed gently by inversion to ensure homogeneity. The cDNA synthesis reaction was assembled according to the manufacturer’s guidelines as detailed below.



	Component
	Volume (µL)

	10× RT Buffer
	2.0

	25× dNTP Mix (100 mM)
	0.8

	10× RT Random Primers
	2.0

	MultiScribe™ Reverse Transcriptase
	1.0

	RNase Inhibitor (20 U/µL)
	1.0

	Nuclease-free H₂O
	8.2

	Templet RNA (500 ng)
	5

	Total (master mix)
	20.0













       Table 1: cDNA synthesis reaction assembly.
To account for pipetting losses, master mix was prepared for 10% more reactions than the number of samples. Each 20 µL reaction (15 µL master mix + 5 µL RNA) was mixed gently by pipetting, briefly centrifuged, and placed in a thermal cycler with the following program:
· 25 °C for 10 min (primer annealing)
· 37 °C for 120 min (reverse transcription)
· 85 °C for 5 min (enzyme inactivation)
· Hold at 4 °C
Resulting cDNA was stored at -20 °C or used immediately for PCR amplification.
PCR amplification of the NDV fusion (F) gene
A 304 bp fragment of the fusion (F) gene of Newcastle disease virus (Avian orthoavulavirus 1) was amplified using the following primers (Aldous and Alexander. 2021).
· Forward (NDV134-new): 5′-TACACCTCATCCCAGACAGG-3′
· Reverse (NDV136C-new): 5′-AGTCGGAGGATGTTGGCAGC-3′
PCR was performed in a 25 µL reaction volume containing:
· 12.5 µL PowerPol 2× PCR mix with dye V2 (Genet Bio, Cat. No. RK20729)
· 1 µL forward primer (10 µM)
· 1 µL reverse primer (10 µM)
· 2 µL cDNA template
· 8.5 µL nuclease-free water
Amplification was carried out in a Heal force touch thermal cycler with the following cycling conditions:
· Initial denaturation: 98 °C for 1 min
· 35 cycles of:
· Denaturation: 98 °C for 10 s
· Annealing: 55 °C for 30 s
· Extension: 72 °C for 30 s
· Final extension: 72 °C for 5 min
· Hold at 4 °C
Agarose gel electrophoresis
PCR products were resolved by electrophoresis on a 1.5% (w/v) agarose gel in 1× TAE buffer, stained with ethidium bromide (0.5 µg/mL), and visualized under UV transillumination. A distinct band of the expected 304 bp amplicon confirmed successful amplification of the NDV F gene.





RESULTS                                      
 1.1 MORTALITY TRENDS AND DISTRIBUTION OF DIFFERENT GASTRO INTESTINAL DISEASE CONDITIONS IN CHICKEN.
The study was conducted to identify various gastro intestinal diseases causing mortality in broiler chicken during the study period from July to December, 2025.
In this study, a total number of 48 outbreaks of various gastro intestinal diseases in different age groups were recorded from in and around Hyderabad and 1450 broiler chickens were necropsied and out of them 759 were diagnosed with gastro intestinal diseases. The birds were examined for presence of lesions due to various gastro intestinal disease conditions. 
During the study period, . Newcastle disease was identified in 90 cases, contributing to a case prevalence of 11.86%, and among 6,000 birds, 90 mortalities were recorded, corresponding to a mortality percentage of 1.50.
In New Castle disease, no outbreaks or mortalities were recorded in the 0–7 days and 8–14 days age groups. In the 15–21 days age group, two outbreaks were observed among 3,000 birds, with 53 mortalities, accounting for a mortality percentage of 1.77 and a proportionate mortality distribution of 6.98%. The 22–28 days age group recorded one outbreak in a flock of 1,500 birds, with 27 mortalities, yielding a mortality percentage of 1.80 and a proportionate mortality distribution of 3.56%. In birds aged above 29 days, one outbreak was recorded among 1,500 birds, with 10 mortalities, corresponding to a mortality percentage of 0.67 and a proportionate mortality distribution of 1.32% (Table 2   & Fig 1).








Table 2: Age-wise mortality pattern of New castle disease in chicken
	Disease condition
	Age group
	No. of outbreaks
	Total No. of birds in the flock
	Mortality

no                 %
	PMB
	PMD

	





Newcastle disease
	0-7 days
	-
	-
	-
	-
	-
	

	
	8-14 days
	-
	-
	-
	-
	-
	

	
	15-21 days
	02
	3000
	53
	1.77
	6.98
	58.89

	
	22-28 days
	01
	1500
	27
	1.80
	3.56
	30.0

	
	>29 days
	01
	1500
	10
	0.67
	1.32
	11.11

	Total
	
	04
	6000
	90
	4.24
	11.86
	100


PMD: Proportionate mortality within a disease
PMB: Proportionate mortality between the disease
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Figure.1 Age-wise mortality pattern of New castle disease in chicken
Newcastle disease 
Proventriculus 
Petechial haemorrhages were observed in the mucosa of the proventriculus and pin point haemorrhages at the tips of the proventricular glands (Fig 2). 
Microscopic evaluation of the proventriculus showed sloughing of the glandular epithelial lining into the glandular lumen (Fig.3). Some of the mucosal epithelial cells exhibited hydropic degeneration (Fig 4). In addition, hypertrophy of the muscularis mucosa was observed, along with marked heterophilic infiltration within the glandular mucosa (Fig 5). Further histological findings included necrosis of both the surface and glandular epithelium.
Intestine
 Grossly congestion, haemorrhages and ulcers in the mucosa of intestine were observed (Fig 6). 
Microscopically, thickening of muscularis of intestine, degeneration of mucosal epithelium along with cellular infiltration were observed. There were haemorrhages in intestinal mucosa (Fig 7), degeneration and desquamation of intestinal villi. The affected intestinal tissue revealed fusion of villi, haemorrhages in villi and cellular infiltration in all the layers of intestine particularly in mucosa.
 Caecal tonsils
	Grossly, caecal tonsils were enlarged, showed haemorrhages and necrosis (Fig 8., Fig 10).
	Microscopically, caecal tonsil sections revealed congestion, haemorrhage, heterophilic infiltration and necrosis (Fig 9, Fig 11, Fig 12).
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Fig. 3 Photomicrograph of proventriculus of chicken showing desquamation of plicae affected by NDV. H&E x400
Fig. 2 Photograph showing pinpoint hemorrhages in proventriculus in NDV of chicken.
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Fig..5 Photomicrograph of proventriculus in chicken revealing inflammatory cell infiltration in proventricular glands affected by NDV. H&E x400
Fig. 4 Photomicrograph of proventriculus of chicken revealing hydropic degeneration of epithelial cells affected by NDV. H&E x400.
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Fig. 7 photomicrograph of jejunum in NDV affected chicken showing haemorrhages in mucosa. H&E x100.
Fig. 6 Photograph showing severe congestion of duodenal mucosa in NDV of chicken.
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Fig. 9 Photomicrograph of caecal tonsils revealing congestion and haemorrhage in chicken affected by NDV. H&E x100
Fig. 8 Photograph showing enlarged caecal tonsils in NDV affected chicken




[image: ][image: ]Fig. 11 Photomicrograph of caecal tonsils revealing congestion and haemorrhage in chicken affected by NDV. H&E x100.
Fig. 10 Photograph showing multifocal haemorrhages and necrosis of caecal tonsil in ND of chicken.
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Fig. 12 Photomicrograph of caecal tonsils showing necrosis of mucosal epithelial cells in chicken affected by NDV. H&E x100
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Fig.13 Photograph of agarose gel profile illustrating F-gene- specific PCR amplification of Newcastle disease virus.




 MOLECULAR DETECTION OF NEW CASTLE DISEASE VIRUS BY PCR
Among the various suspected samples, NDV was identified in 90 samples, accounting for an incidence of 11.86% of the 759 positive cases. To confirm the presence of NDV in the collected samples, RT-PCR was carried out using primers specific for the Fusion(F) gene. The PCR product was run on a 1.5% agarose gel along with a 100-bp DNA ladder. A distinct band around 304 bp, which matches the expected size for the targeted region of F gene, was visible in the positive samples (Fig.13).
 
Lane M: 100 bp ladder,
 Lane 1-6: Field samples




DISCUSSION
Newcastle disease accounted for a case prevalence of 11.86% in the present study, whereas Joshi et al. (2021) documented the prevalence at 9.8%. In the present study, Newcastle disease predominantly affected birds during 15-21 days of age, in accordance with the age-wise peak reported by Rahman and Adhikary (2016).
GROSS AND HISTOPATHOLOGY
In the present study, birds affected with Newcastle disease exhibited gross lesions such as petechial hemorrhages at the tips of proventricular glands, haemorrhagic enteritis, congestion and enlargement of caecal tonsils and congestion of visceral organs. These findings are characteristic of the viscerotropic form of Newcastle disease and are consistent with reports of Bhutia et al. (2017).
Histopathological examination revealed desquamation of plicae, congestion, haemorrhages and inflammatory cell infiltration in the proventriculus and necrosis of lymphoid tissue in caecal tonsils. Similar microscopic changes have been reported by Etriwati et al. (2017) and Dimitrov et al. (2019). Intestinal sections  revealed marked degeneration and necrosis of the mucosal epithelium accompanied by inflammatory cell infiltration. Thickening of the intestinal wall with prominent haemorrhages in the mucosa and submucosa was evident, along with degeneration and desquamation of the intestinal villi. The affected intestinal tissue also showed fusion and blunting of villi, haemorrhages within the villous core, and cellular infiltration involving all layers of the intestine, particularly the mucosa, similar lesions have been described by Bhutia et al. (2017).
 MOLECULAR DETECTION OF NEW CASTLE DISEASE VIRUS
Reverse transcription PCR targeting the fusion (F) gene of Newcastle disease virus was employed for molecular confirmation. Amplification of a clear product of approximately 304 bp, corresponding to the expected size of the selected F-gene fragment, was observed in positive samples using gene-specific primers. Comparable amplification profiles have been reported previously by Collins et al. (1993). The present findings are in agreement with recent molecular detection studies of NDV reported by Sajo et al. (2022), Mihreteab et al. (2023) and Molla et al. (2025), thereby confirming the active circulation of Newcastle disease virus in the investigated poultry population of Telangana.

CONCLUSION
Newcastle disease was recorded in 4 outbreaks, with 90 cases, accounting for a case prevalence of 11.86% and a mortality percentage of 1.50%. No cases were recorded in birds below 14 days of age. The highest mortality was observed in the 22-28 days age group (1.80%) followed by 15-21 days age group (1.77%) and at >29 days age group (0.67%) was observed. Gross lesions included petechial haemorrhages in the proventriculus, congestion of the intestinal mucosa, and enlargement with haemorrhages and necrosis in the caecal tonsils. Histopathologically, lesions included degeneration and necrosis of proventricular epithelium, inflammatory cell infiltration and villous degeneration in jejunum, haemorrhages, and necrosis of caecal tonsil tissue. Molecular detection of Newcastle disease virus by RT-PCR targeting the fusion (F) gene yielded a specific amplicon of 304 bp, confirming viral infection.
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