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Clinico-Pathological Investigations of Infectious Bursal Disease (IBD) in Poultry Flocks of Durg and Raipur District Chhattisgarh, India
Abstract
Infectious Bursal Disease (IBD) continues to pose a major challenge to poultry production owing to its pronounced immunosuppressive impact. A clinico-pathological investigation was conducted on IBD-suspected chicken flocks in Durg and Raipur districts of Chhattisgarh between September 2018 and August 2019. Among 21 reported outbreaks, three cases were confirmed based on characteristic post-mortem lesions, with observed mortality rates varying from 9.2% to 11.2%. Prominent gross pathological findings comprised an enlarged, edematous, and hemorrhagic Bursa of Fabricius, accompanied by muscular hemorrhages and renal lesions indicative of nephrosis. Microscopic examination demonstrated marked lymphoid depletion within the bursal follicles and the formation of cystic cavities. Hematological evaluation showed significant elevations in hemoglobin concentration, packed cell volume, and total leukocyte count, along with pronounced heterophilia and lymphopenia. The persistence of clinical cases in both vaccinated and unvaccinated flocks indicates ongoing viral circulation in the region. These observations emphasize the need for strengthened biosecurity measures and revised vaccination protocols to reduce economic losses and improve flock health management in the regional poultry sector.
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Introduction
The poultry sector represents a major component of the agricultural economy of Chhattisgarh, contributing substantially to livelihood generation and nutritional support for a large segment of the population (Singh et.al., 2021). Infectious Bursal Disease (IBD) is a highly contagious viral disease primarily affecting young chickens between 3 and 6 weeks of age. It is caused by Infectious Bursal Disease Virus (IBDV), a double-stranded RNA virus belonging to the family Birnaviridae, and is recognized as one of the most important immunosuppressive viral infections impacting poultry production worldwide (Enurah et al., 2018). The virus exhibits a marked tropism for immature B-lymphocytes located in the bursa of Fabricius, resulting in their destruction and subsequent impairment of humoral immunity (Cheng et.al., 2023). This pathological process culminates in severe immunosuppression, predisposing affected flocks to elevated mortality and enhanced vulnerability to secondary infections, thereby generating considerable economic losses. Although vaccination programs employing intermediate strains such as the Georgia strain are widely practiced, disease outbreaks continue to be reported, particularly in regions characterized by high poultry density (Johnson et.al., 2024). The sustained occurrence of IBD outbreaks highlights the importance of region-specific monitoring to elucidate local epidemiological patterns. In this context, the present investigation was undertaken to determine the occurrence of IBD and to document the associated multi-organ pathological changes in poultry populations of the Chhattisgarh region to strengthen diagnostic interpretation (Han et.al., 2024). A detailed clinico-pathological assessment within these districts is therefore necessary to clarify prevailing disease trends, improve diagnostic precision, optimize preventive strategies, and design effective biosecurity measures aimed at safeguarding the socio-economic stability of poultry producers (Pao et.al., 2022).

Materials and Methods
The investigation was carried out in the Department of Veterinary Pathology, College of Veterinary Science and Animal Husbandry, Chhattisgarh Kamdhenu Vishwavidyalaya, Anjora, Durg (Chhattisgarh) (Naik et.al., 2023). The study period extended from September 2018 to August 2019 and included poultry farms located in Durg and Raipur districts. A total of 21 farms reporting suspected IBD outbreaks were surveyed during the study duration. Overall, 610 deceased birds were subjected to systematic post-mortem examination. Among these, 90 birds exhibited characteristic gross pathological lesions suggestive of IBD during necropsy (Leger et.al., 2025).

Sampling: Chickens aged 3–6 weeks presenting with clinical manifestations consistent with IBD or displaying suggestive post-mortem lesions were included in the study. Samples were collected from commercial poultry units as well as from birds submitted to the Department of Veterinary Pathology, Anjora, Durg for detailed necropsy evaluation.

Collection of Samples for Histopathology
Representative tissue specimens (n = 90) were collected from the bursa of Fabricius, kidneys, spleen, thymus, and the proventriculus–gizzard junction of affected birds (Shuvo et.al., 2020). Birds exhibiting clinical manifestations or necropsy lesions indicative of Infectious Bursal Disease were subjected to systematic sampling. Tissues were immediately fixed in 10% buffered formalin to ensure proper preservation for histopathological evaluation. Processing and sectioning were carried out according to the standardized protocols followed in the Department of Veterinary Pathology, College of Veterinary Science and Animal Husbandry, Anjora, Durg. Paraffin-embedded tissue sections were prepared at a thickness of 3–5 µm and subsequently stained with Hematoxylin and Eosin (H&E) for microscopic examination (Kumar et.al., 2024).

Hematology
Approximately 2 ml of blood was collected aseptically from the jugular vein of ten birds per flock, including both apparently healthy and IBD-affected groups. Blood samples were transferred into heparinized tubes containing heparin at 20 IU/ml concentration to prevent coagulation. Hematological parameters including Total Erythrocyte Count (TEC), Total Leukocyte Count (TLC), Packed Cell Volume (PCV), and Hemoglobin (Hb) concentration were determined using standard laboratory procedures. Natt and Herrick’s solution was utilized for cell counting and differential leukocyte assessment (Bigoniya et.al., 2013).

Results
A comprehensive clinico-pathological assessment carried out from September 2018 to August 2019 across two districts of Chhattisgarh documented twenty-one suspected outbreaks of Infectious Bursal Disease. Detailed necropsy investigations confirmed three major outbreaks in Durg and Raipur districts. The disease predominantly affected cockerel and broiler flocks, encompassing both vaccinated and non-vaccinated birds, with mortality rates ranging between 9.2% and 11.2%. Clinically affected birds exhibited pronounced anorexia, severe depression, yellowish-white diarrhoea, and matting of feathers around the vent, often progressing to prostration (Fig. 1 and 2). Additional clinical manifestations included vent pecking, muscular tremors, lameness, incoordination, and progressive body weight reduction (Bradshaw et.al., 2002).

Gross pathological examination revealed markedly dehydrated and emaciated carcasses accompanied by subcutaneous congestion (Ayele et.al., 2016). Diffuse congestion and petechial to ecchymotic hemorrhages were evident in the breast, thigh, and wing musculature (Fig. 3 and 4). A characteristic lesion observed was hemorrhage at the proventriculus–gizzard junction (Fig. 5). The bursa of Fabricius displayed typical alterations including edema, enlargement, and creamy to yellowish discoloration; in certain cases, atrophy, caseous luminal contents, and gelatinous exudates were noted (Fig. 6) (Yang et.al., 2022). Hemorrhagic and necrotic areas were frequently detected within the bursal tissue. Systemic pathological involvement included splenomegaly with mottling and necrotic foci (Fig. 8), thymic atrophy (Fig. 9), and enlarged, pale kidneys occasionally containing urate deposits (Fig. 10). Pulmonary congestion was consistently observed, and the liver appeared enlarged with mottled necrotic regions (Singh et.al., 2019).
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Histopathological Evaluation
Histopathological evaluation confirmed severe lymphocyte depletion and necrosis within the bursa of Fabricius, characterized by serous exudates and cystic spaces within the follicles (Fig. 11 and 12) (Khomych et.al., 2005). In advanced stages, proliferating reticulo-endothelial cells replaced depleted lymphocytes, leading to follicular atrophy and fibroplasia. The spleen showed varying degrees of lymphoid depletion, congestion, and arterial wall thickening (Fig. 13), while the thymus exhibited severe cortical lymphocyte depletion (Fig. 14) (Quist et.al., 2026). Renal sections revealed glomerular capillary hemorrhages and necrotic changes in the proximal and distal convoluted tubules, leading to glomerular atrophy (Fig. 15 and 16) (Kriz et.al., 1998). Pulmonary tissue showed thickening of interlobular septa due to mononuclear cell infiltration and serofibrinous exudation. Hepatic sections confirmed hepatocyte necrosis with lymphocytic infiltration and disruption of hepatic cords (Fig. 17), while the proventriculus-gizzard junction showed epithelial sloughing (Fig. 18) (Wada et.al., 1998).












Hematological analysis (Table 1, 2; Graph 1, 2) indicated a significant (P≤0.05) increase in mean hemoglobin (Hb) values in Durg (10.47±0.09 gm/dl) and Raipur (10.41±0.12 gm/dl) compared to healthy birds (Biadgo et.al., 2016). Packed Cell Volume (PCV) also increased significantly (P≤0.05) in Durg (34.00±0.47) and Raipur (33.48±0.48). While Total Erythrocyte Count (TEC) showed a non-significant rise, Total Leucocyte Count (TLC) demonstrated a highly significant (P≤0.01) increase in both districts (Durg: 19.72±0.58; Raipur: 23.95±0.35 x 103/ul). Differential Leucocyte Counts (DLC) revealed a highly significant (P≤0.01) increase in heterophil percentages (Durg: 37.60±0.37; Raipur: 39.90±1.06) and a significant (P≤0.01) decrease in lymphocytes (Durg: 53.70±0.26; Raipur: 52.40±0.75) (Shalaby et.al., 2020). Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), and Mean Corpuscular Hemoglobin Concentration (MCHC) showed non-significant fluctuations across both districts (Khan et.al., 2013).
	Particular
	Healthy flock
	Affected flock
	Significant

	PCV (%)
	32.70±0.48
	34.00±0.47
	*

	TEC (x 106/mm3)
	3.26±0.06
	3.40±0.06
	NS

	TLC (x 106/mm3)
	16.27±0.23
	19.72±0.58
	**

	HB (g/dl)
	10.18±0.09
	10.47±0.09
	*

	H (%)
	35.20±0.25
	37.60±0.37
	**

	L (%)
	56.50±0.37
	53.70±0.26
	**

	M(%)
	5.40±0.27
	5.80±0.20
	NS

	E(%)
	2.40±0.16
	2.20±0.13
	NS

	B(%)
	0.50±0.17
	0.70±0.15
	NS

	MCV (fl)
	100.50±2.46
	99.86±2.21
	NS

	MCH (pg)
	31.31±0.64
	30.87±0.59
	NS

	MCHC(g/dl)
	29.85±0.50
	30.86±0.67
	NS


Table 1. Analysis of haematological parameters between healthy and affected bird in Durg district

Table 2. Analysis of haematological parameters between healthy and diseased bird in Raipur District
	Particular
	Healthy flock
	Affected flock
	Significant

	PCV (%)
	32.20±0.42
	33.48±0.48
	*

	TEC (x 106/mm3)
	3.21±0.09
	3.42±0.07
	NS

	TLC (x 106/mm3)
	16.00±0.18
	23.95±0.35
	**

	HB (g/dl)
	10.03±0.10
	10.41±0.12
	*

	H (%)
	36.20±0.33
	39.90±1.06
	**

	L (%)
	56.40±0.34
	52.40±0.75
	**

	M(%)
	4.90±0.28
	5.40±0.50
	NS

	E(%)
	2.40±0.16
	2.00±0.21
	NS

	B(%)
	0.20±0.13
	0.30±0.15
	NS

	MCV (fl)
	100.23±2.72
	98.33±2.97
	NS

	MCH (pg)
	31.43±0.84
	30.55±0.82
	NS

	MCHC(g/dl)
	29.89±0.52
	31.10±0.51
	NS



Sig.= significant, ** signifies p≤0.01, * signifies p≤0.05 and NS = Non significant



Discussion
The confirmation of IBD in the Durg and Raipur districts of Chhattisgarh underscores the persistent threat of IBDV to the regional poultry industry (Mohabe et.al., 2012). The observed mortality rates (9.2%–11.2%), while aligning with standard broiler mortality reports, were notably lower than the 80% mortality associated with very virulent IBD (vvIBDV) strains reported. This suggests the prevalence of classical or intermediate-virulence strains in this specific region. However, the occurrence of the disease in vaccinated flocks is a critical finding, pointing toward potential vaccine sub-efficacy, improper administration protocols, or an overwhelming environmental viral pressure that bypasses maternal or vaccine-derived immunity (Saso et.al., 2020).
The clinical symptoms observed—anorexia, depression, and yellowish-white diarrhea—are classic indicators of IBDV infection (Mittal et.al., 2005). These signs reflect the rapid systemic impact of the virus on the host’s metabolic and neurological stability. Gross lesions, specifically the hemorrhages in the pectoral and thigh muscles and the pathognomonic lesions at the proventriculus-gizzard junction. The bursa of Fabricius, as the primary target organ, showed expected swelling and edema, followed by atrophy in some cases, which is consistent with the progression described. Histopathologically, the severe lymphocyte depletion and cystic formation in the bursa are indicative of the virus's cytolytic effect on B-lymphocytes (Igwe et.al., 2017).The replacement of lymphocytes with reticulo-endothelial cells and fibroplasia aligns with the chronological progression of the disease described, that necrosis begins as early as 36 hours post-infection (hpi). The systemic nature of the infection was further confirmed by lymphoid depletion in the spleen and thymus (Bayat et.al., 2020). The renal lesions, including tubular necrosis and urate deposition, explain the clinical observation of dehydration and are consistent with the findings (Thomas et.al., 2008). Furthermore, the pulmonary changes observed—specifically gray hepatization and serofibrinous exudation—likely stem from secondary bacterial infections exacerbated by IBDV-induced immunosuppression. Hematological shifts provided further insight into the physiological distress of the birds (Scope et.al., 2002). The significant elevation in Hemoglobin and PCV values across both districts is attributed to hemoconcentration resulting from severe diarrhoea and subsequent dehydration. The highly significant leucocytosis and heterophilia observed in the IBD-affected flocks suggest an acute inflammatory and immune response finding matched and conversely, the significant lymphopenia is a direct result of the virus's destruction of B-lymphocytes in the bursa of Fabricius (Ricci et.al., 2022). Lymphopenia in such viral contexts can also be exacerbated by glucocorticoid excess during stress. Viral antigens in the bursa as early as 11 hpi, justifying why lymphocyte destruction becomes hematologically evident within 24 hours. Collectively, these findings emphasize that IBDV not only causes direct mortality but also severely compromises the bird's immune architecture, rendering them susceptible to secondary pathogens and reducing the efficacy of subsequent vaccinations (Trapp et.al., 2022).
Conclusion
In conclusion, this study confirms the persistent endemicity of Infectious Bursal Disease (IBD) in the poultry flocks of Central Chhattisgarh, specifically within the Durg and Raipur districts. A definitive diagnosis was established through the integration of characteristic clinical signs—such as yellowish-white watery diarrhea and severe prostration—with hallmark gross pathological findings, including hemorrhagic and edematous Bursa of Fabricius, muscular hemorrhages and nephrosis. These findings were further validated by histopathological evidence of severe lymphoid depletion. From an economic perspective, the disease continues to pose a formidable threat to the regional poultry industry; despite mortality rates being recorded at approximately 9.2% to 11.2%, the resulting profound immunosuppression (evidenced by marked lymphopenia and thymic atrophy) predisposes flocks to secondary opportunistic infections and vaccination failures. This "silent" economic drain—manifested through stunted growth, poor feed conversion, and increased medication costs—underscores the urgent need for enhanced biosecurity, molecular characterization of local field strains, and the optimization of vaccination schedules to safeguard the livelihoods of poultry farmers in Chhattisgarh.
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Fig.1 & 2 : Photograph of IBD affected cockerel showing marked depression and ruffled feather





Fig.2  Photograph of IBD affected cockerel showing yellowish diarrhoea and soiled vent








Fig.3 Photograph of thigh muscles of IBD affected bird showing ecchymotic haemorrhages





Fig.4 Photographs of IBD affected bird showing petechial and ecchymotic haemorrhages on breast and thigh muscles








Fig.6 Photograph of IBD affected bird depicting swollen and oedematous bursa with creamy or yellowish discoloration








Fig. 5.Photograph of junction of proventriculus and gizzard of IBD affected bird showing haemorrhages
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Fig.7 Photograph A: enlarged haemorrhagic bursa; Photograph B: severe haemorrhages and gelatinous exudate in the mucosa of bursa








Fig.8Photograph of spleen of IBD affected bird showing enlargement, mottling and necrotic foci on the serosal surface of spleen


























Fig.9Photograph of thymus gland of IBD affected bird showing atrophy





Fig. 10. Photograph of kidneys of IBD affected bird showing urate deposits


























Fig.12 Section of bursa of IBD affected bird showing depletion of lymphocytes and necrosis along with haemorrhages (H & E X100)





Fig.11 Section of bursa of IBD affected bird showing severe depletion of lymphocytes depicting cystic spaces (H & E X100)








Fig.13 Section of spleen of IBD affected bird showing severe depletion of lymphocytes (H & E X 200)
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Fig.14 Section of thymus showing severe depletion of lymphocytes (H&E X200)





Fig.15 Section of kidney of IBD affected bird exhibiting atrophy of glomerulus accompanied by degenerative and necrotic changes of PCT and DCT (H & E X400)











Fig.16 Section of kidney of IBD affected bird showing haemorrhages along with necrotic changes in the glomerular tuft (H & E X400)





Fig.18 Section of proventriculus and gizzard junction of IBD affected bird showing sloughing of epithelium(H&E X200)





Fig.17 Section of liver of IBD affected bird showing necrosis of hepatocytes with lymphocyte infiltration (H & E X100)





Sig.= significant, ** signifies p≤0.01, * signifies p≤0.05 and NS = Non significant











Sig.= significant, ** signifies p≤0.01, * signifies p≤0.05 and NS = Non significant








Graph 1 Analysis of haematological parameters between healthy and affected birds in Durgdistrict








Graph 2 Analysis of haematological parameters between healthy and affected birds in Raipurdistrict












