



Haematological and Biochemical Profiles of Indigenous and Exotic Chickens During Broody and Laying Phases
Abstract
The health and nutritional status of poultry can be effectively assessed using haematological and biochemical parameters. The Indigenous Siruvidai is a native chicken ecotype of Tamil Nadu, while TANUVAS Aseel is an improved Aseel variety developed through selective breeding by the Poultry Research Station, TANUVAS. White Leghorn birds used in this study were procured from a commercial source. This study aimed to compare the haematological and serum biochemical profiles of five groups of 35-week-old hens Viz. broody and laying Siruvidai, broody and laying TANUVAS Aseel and laying White Leghorn. It was found that Haemoglobin (Hb) levels were significantly (P<0.05) higher in laying TANUVAS Aseel (9.86%) than in laying Siruvidai (8.60%) and White Leghorn (8.66%). Broody Siruvidai hens showed significantly (P<0.05) higher serum levels of albumin (3.08 mg/dL) and glucose (264.83 mg/dL), and triglycerides (514.33 mg/dL) than other groups. Laying Siruvidai birds exhibited significantly (P<0.05) elevated creatinine (0.27 mg/dL) and HDL (79.33 mg/dL) levels. Laying TANUVAS Aseel hens had significantly higher creatinine (0.26 mg/dL), PCV 29.28 %), cholesterol (223.66 mg/dL), glucose (263.66 mg/dL), and triglycerides (521.33 mg/dL). Serum urea was significantly (P<0.05) highest in laying White Leghorn hens (5.47 mg/dL). No significant differences were observed in RBC and total leucocyte counts, as well as serum total protein and globulin levels, among the groups. These findings highlight genotype- and laying phase–associated variations in haematological and biochemical parameters among indigenous and exotic chickens. Such insights can inform breed-specific management and nutritional strategies to enhance productivity and health in poultry farming systems. 
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1. Introduction

The livestock industry contributes significantly to physical and economic growth by providing nutritional and food security for productive and healthy living on a worldwide scale (Suntebo, 2023). Indigenous or native breeds of chickens play a crucial role in supporting rural economies, especially in developing and underdeveloped countries. In Tamil Nadu, ecotypes such as Siruvidai and Peruvidai are commonly reared under low-input, village-based management systems. These indigenous breeds are preferred in rural poultry production owing to their adaptability and relatively better productivity under scavenging conditions. Poultry possesses paramount economic importance, especially in low income and food-deficient countries in the world. In most developing countries, animal production is hindered by scarcity and fluctuating quantity and quality of feed ingredients. The fastest way of meeting the growing demand for protein of animal origin is through increasing the productivity of poultry. Chicken meat is rich in protein, fats, minerals, and vitamins and can be a good source of easily accessible nutrition for resource-poor households, the sick, malnourished, and children under the age of five (Suntebo, 2023).
The health and nutritional status of poultry can be effectively assessed using haematological and biochemical parameters (Olorede and Longe, 2000). These parameters vary across breeds and are influenced by several factors, including heredity, nutrition, physiological status, and environmental conditions (Subhadarsini and Silpa, 2020). A favourable blood profile is often indicative of good production performance (Isaac et al., 2013). The search for alternative feed ingredients such as agricultural by-products and leaf meals has been intensified recently so as to keep the poultry industry from collapse. These alternative feed ingredients, referred to as unconventional feedstuffs, contain considerable amounts of anti-nutrients or phytochemicals which may have an influence on the composition of the blood profile. The evaluation of these feed ingredients on blood profile is therefore necessary to determine the use as suitable alternative that will enhance the health and performance of animals (Upah, 2024).
Despite their importance, data are scarce on the haematological and biochemical profiles of indigenous chicken breeds. Moreover, variations in these parameters during the laying and broody phases remain poorly understood. As part of the ongoing efforts to characterize native poultry breeds in Tamil Nadu, the present study aims to elucidate the haematological and biochemical profiles of the Siruvidai breed and compare them with those of TANUVAS Aseel (an indigenous breed) and White Leghorn (an exotic layer breed), across different reproductive phases.
2.Materials and methods
2.1 Haematology
At 35 weeks of age, blood samples were collected from a total of 30 hens for haematological analysis. These included 12 birds each from the indigenous Siruvidai and TANUVAS Aseel breeds; six in the laying phase and six in the broody phase. For the White Leghorn hens, samples were collected from six birds in the laying phase only, as this breed does not exhibit broodiness.

Haemoglobin concentration was measured using Sahli’s acid haematin method (Sahli, 1909), and packed cell volume (PCV) was determined using Wintrobe’s microhematocrit method.

Haemoglobin concentration was measured using Sahli’s acid haematin method (Sahli, 1909), and packed cell volume (PCV) was determined by Wintrobe’s microhematocrit method.
2.2 Serum Biochemistry
Serum biochemical parameters namely, albumin, globulin, glucose, triglycerides, high-density lipoprotein (HDL), low-density lipoprotein (LDL), and cholesterol were analyzed using an A15 Biosystem Auto Analyzer (BioSystems, Spain) with commercial diagnostic kits obtained from M/s. Agappe Diagnostics Ltd., Chennai, India.
Blood urea nitrogen (BUN) was estimated using the urease/GLDH method. Albumin was determined by the bromocresol green method, and creatinine by the modified Jaffe’s method. Total serum protein was measured by the direct Biuret method (Gornall et al., 1949). Cholesterol and triglycerides were estimated using the CHOD-PAP method (Allain et al., 1974) and the GPO-PAP method (Buccolo and David, 1973), respectively, using the same auto-analyzer using kits procured from M/s. Agappe Diagnostics Ltd. 
3.0 Statistical analysis
The data were subjected to analysis of variance (ANOVA) using SPSS software (version 20.0), and differences between mean values were assessed using Duncan's multiple range test.
4.0 Results and Discussion


4.1 Haematology

The haemoglobin (Hb) concentration was significantly (P < 0.05) higher in laying TANUVAS Aseel hens (9.86%) compared to laying Siruvidai (8.60%) and White Leghorn (8.66%) hens. The Hb levels in broody Siruvidai (9.60%) and broody TANUVAS Aseel (9.30%) were intermediate and statistically comparable to those of the other groups. These results agree with the findings of Subhadarsini and Silpa (2020), who reported higher Hb values (8.30%) in indigenous breeds. Similar trends were also observed by Dutta et al. (2013) in breeds such as Fayoumi (9.80%), Rhode Island Red (9.40%), and Sonali (9.80%). Comparatively higher Hb values of 12.50% (Veeramani et al., 2013) and 13.21% (Baudouin et al., 2021) have been reported in broiler chickens, whereas a relatively lower value of 7.69% was recorded in an indigenous breed by Muneer et al. (2021).

Red blood cell (RBC) counts ranged from 1.83 × 10⁶/µl in laying White Leghorn to 2.00 × 10⁶/µl in laying TANUVAS Aseel. Although earlier studies indicated that RBC counts were significantly influenced by breed (Shanmathy et al., 2020) and age (Mayengbam et al., 2020) in indigenous chickens, the present study did not find significant differences in RBC counts among the groups (P > 0.05). In comparison, Bora et al. (2017) reported higher RBC counts in male (3.16 × 10⁶/µl) and female (2.72 × 10⁶/µl) Aseel birds, while Muneer et al. (2021) observed values of 3.55 and 2.49 × 10⁶/µl in broiler and indigenous breeds, respectively. Veeramani et al. (2013 also reported a high RBC count of 3.44 × 10⁶/µl in broiler chickens.

Packed cell volume (PCV) was significantly (P < 0.05) higher in laying TANUVAS Aseel (29.28%) than in laying Siruvidai (25.71%) and White Leghorn (25.76%). During the broody phase, Siruvidai (28.43%) and TANUVAS Aseel (27.88%) recorded intermediate PCV values, which were not significantly different from those of the other groups. These findings contrast with the lower PCV values reported by Subhadarsini and Silpa (2020) in Vanaraja (24.93%) and broiler chickens (16.19%) and a higher value of 31.255 in broiler chicken (Veeramani et al., 2013).
Total leukocyte count (TLC) ranged from 10,783.33 cells/µl in broody Siruvidai to 11,166.66 cells/µl in laying White Leghorn. However, TLC did not show significant variation among the five groups (P > 0.05), indicating a stable leukocyte profile across breeds and physiological phases.

4.1.1 Serum biochemistry

The serum urea levels were significantly higher (P<0.05) in laying White Leghorn (5.47 mg/dL) compared to laying TANUVAS Aseel (3.86 mg/dL). The values observed in laying and broody Siruvidai (4.30 and 4.98 mg/dL, respectively) and broody TANUVAS Aseel (4.85 mg/dL) were intermediate and statistically comparable to the above groups. 

Serum creatinine levels were also significantly (P<0.05) higher in Siruvidai and TANUVAS Aseel during the laying phase (0.27 and 0.26 mg/dL, respectively) when compared to laying White Leghorn (0.16 mg/dL). Broody Siruvidai (0.21 mg/dL) and broody TANUVAS Aseel (0.20 mg/dL) showed intermediate values, with no significant differences. Rehman et al. (2017) reported higher urea (6.42 mg/dL) and creatinine (0.56 mg/dL) levels in Aseel chickens reared under different housing systems. The urea and creatinine levels of different breeds could be influenced by their genotypes and serum creatinine, a metabolic waste in muscle, is an indicator of high muscle mass. 
Total serum protein levels ranged from 5.73 g/dL in laying White Leghorn to 6.78 g/dL in broody Siruvidai, with no significant differences among the groups (P>0.05). Comparatively lower values were reported by Bora et al. (2017) in male (3.29 g/dL) and female (3.82 g/dL) Aseel chickens and by Maldhure and Churchil (2009) in broilers (2.81 g/dL).

Serum albumin levels were significantly (P<0.05) higher in broody Siruvidai (3.08 g/dL) compared to laying White Leghorn (2.36 g/dL). The values in laying Siruvidai (2.86 g/dL), laying TANUVAS Aseel (2.88 mg/dL), and broody TANUVAS Aseel (2.55 g/dL) were intermediate and statistically similar. In contrast, Subhadarsini and Silpa (2020) reported lower values in Vanaraja (2.16 mg/dL) and broilers (1.74 mg/dL) and Maldhure and Churchil (2009) in broilers (1.53 g/dL). 

Globulin levels ranged from 3.16 g/dL in laying Siruvidai to 3.63 g/dL in broody TANUVAS Aseel, with no significant (P>0.05) differences among the groups. Subhadarsini and Silpa (2020) reported comparatively lower globulin levels in Vanaraja (1.98 mg/dL) and broilers (1.99 mg/dL).

Cholesterol levels were significantly higher (P<0.05) in laying TANUVAS Aseel (223.66 mg/dL) compared to their broody counterparts (162.16 mg/dL). Both laying (192.66 mg/dL) and broody (205.16 mg/dL) Siruvidai had intermediate values. The lowest cholesterol level was observed in White Leghorn (103.00 mg/dL). HrabIáková et al. (2014) reported similar elevated cholesterol levels during egg production, likely due to vitellogenesis. Abdi-Hachesoo et al. (2011) recorded lower cholesterol in indigenous hens (152.60 mg/dL), and Dutta et al. (2013) reported very low values in RIR (95.2 mg/dL) and indigenous breeds (75.0 mg/dL). These differences could be attributed to variations in nutrition and fat deposition.

Glucose levels were significantly higher (P<0.05) in broody Siruvidai (264.83 mg/dL) and laying TANUVAS Aseel (263.66 mg/dL) compared to laying Siruvidai (217.83 mg/dL), broody TANUVAS Aseel (215.83 mg/dL), and laying White Leghorn (214.66 mg/dL). Similar values were reported by Abdi-Hachesoo et al. (2011) in Ross 308 and indigenous hens (274.50 and 245.60 mg/dL, respectively). Dutta et al. (2013) recorded lower values in RIR (159.00 mg/dL) and indigenous (76.00 mg/dL) breeds. HrabIáková et al. (2014) also observed elevated glucose in pheasant hens. These results may reflect differences in metabolic activity during laying, which can influence plasma glucose levels.

Triglyceride levels were significantly higher (P<0.05) in broody Siruvidai (514.33 mg/dL) and laying TANUVAS Aseel (521.33 mg/dL) compared to broody TANUVAS Aseel (300.00 mg/dL). Laying Siruvidai (420.16 mg/dL) and White Leghorn (431.66 mg/dL) showed intermediate values. In contrast, Abdi-Hachesoo et al. (2011) reported much lower triglyceride levels in indigenous (71.10 mg/dL) and Ross 308 (64.80 mg/dL) hens.

HDL levels differed significantly (P<0.05) among groups, with the highest value recorded in laying Siruvidai (79.33 mg/dL), followed by White Leghorn (68.83 mg/dL), and laying TANUVAS Aseel (60.33 mg/dL). The lowest value was observed in broody TANUVAS Aseel (42.16 mg/dL). The HDL level in broody Siruvidai (73.50 mg/dL) was intermediate and statistically similar to laying Siruvidai and White Leghorn. In contrast, higher HDL values were reported by Alam et al. (2020) in indigenous (131.31 mg/dL) and broiler (103.33 mg/dL) chickens. HDL is a key lipoprotein that maintains cholesterol balance by transporting excess cholesterol to the liver. According to Regar et al. (2019), this balance is achieved by the simultaneous removal of membrane cholesterol and liver cholesterol uptake.

LDL levels ranged from 41.16 mg/dL in White Leghorn to a significantly lower (P<0.05) value of 30.83 mg/dL in broody Siruvidai. Laying Siruvidai (33.50 mg/dL) was statistically similar to broody Siruvidai, while laying (38.33 mg/dL) and broody (35.83 mg/dL) TANUVAS Aseel had intermediate values similar to White Leghorn. The average LDL level of Siruvidai chickens (33.50 ± 1.05 mg/dL) falls within the normal range (≤130 mg/dL) as suggested by Basmacioglu and Ergul (2005). LDL plays a critical role in delivering cholesterol and triglycerides from the liver to body tissues. Alam et al. (2020) reported lower LDL values in indigenous chickens (25.80 mg/dL), which may be attributed to differences in lipid transport and utilisation.
4.2 Conclusion
The present study reveals distinct differences in serum biochemical profiles among indigenous (Siruvidai and TANUVAS Aseel) and exotic (White Leghorn) chicken breeds during laying and broody phases. Higher serum creatinine and urea levels in indigenous breeds, particularly during laying, reflect their greater muscle mass and metabolic activity compared to White Leghorn. Significant variations in serum cholesterol, glucose, triglycerides, and HDL levels between laying and broody birds underscore the physiological demands of egg production and broodiness. While total protein and globulin levels remained largely unaffected across groups, albumin levels were significantly higher in broody Siruvidai hens. The relatively stable LDL values across breeds suggest breed-specific lipid transport mechanisms. These findings highlight the influence of genotype and reproductive phase on serum biochemistry and suggest that indigenous breeds, with their robust metabolic and lipid profiles, may be better adapted to varied physiological states. Such insights can inform breed-specific management and nutritional strategies to enhance productivity and health in poultry farming systems.
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Table 1. Haematology of Indigenous Siruvidai, TANUVAS Aseel and White Leghorn chickens at 35 weeks of age

	Parameters
	Indigenous Siruvidai
	TANVAS Aseel
	White Leghorn
	F Value

	
	Laying Phase

(n=6)
	Broodiness Phase

(n=6)
	Laying Phase

(n=6)
	Broodiness Phase (n=6)
	Laying Phase

(n=6)
	

	Hb (%)
	8.60b
± 0.64
	9.60ab
± 0.10
	9.86a
± 0.29
	9.30ab
± 0.22
	8.66b
± 0.28
	2.22*

	RBC (106/ul)
	1.87

± 0.11
	1.97

± 0.06
	2.00

± 0.06
	1.97

± 0.06
	1.83

± 0.08
	0.94 NS

	PCV (%)
	25.71b
± 1.71
	28.43ab
± 0.77
	29.28a
± 0.85
	27.88ab
± 0.69
	25.76b
± 0.86
	2.35*

	TLC
	10933.33

±363.01
	10783.33

± 261.30
	11116.66

± 426.94
	11150.00

± 192.97
	11166.66

± 305.14
	0.24NS


* Significant (P < 0.05); NS – Not-significant  

 a, b - Overall mean values of four types of chicken bearing different superscripts within a row differ significantly (P<0.05)

Table 2. Serum biochemistry of Indigenous Siruvidai, TANUVAS Aseel and White Leghorn chickens at 35 weeks of age

	Parameters
	Indigenous Siruvidai
	TANVAS Aseel
	White Leghorn
	F Value

	
	Laying Phase

(n=6)
	Broodiness Phase

(n=6)
	Laying Phase

(n=6)
	Broodiness Phase (n=6)
	Laying Phase

(n=6)
	

	Urea (mg/dL)
	4.30ab ± 0.30
	4.98ab ± 0.39
	3.86b ± 0.40
	4.85ab ± 0.45
	5.47a ± 0.48
	2.27*

	Creatinine (mg/dL)
	0.27a ± 0.01
	0.21ab ± 0.02
	0.26a ± 0.02
	0.20ab ± 0.30
	0.16b ± 0.01
	3.24*

	Total Protein (g/dL)
	6.03 ± 0.08
	6.78 ± 0.47
	6.21 ± 0.18
	6.18 ± 0.34
	5.73 ± 0.38
	1.36

	Albumin (mg/dL)
	2.86ab ± 0.32
	3.08a ± 0.13
	2.88ab ± 0.19
	2.55ab ± 0.17
	2.36b± 0.21
	1.70*

	Globulin (mg/dL)
	3.16 ±0.31
	3.56 ± 0.47
	3.33±0.18
	3.63±0.26
	3.36±0.45
	0.27 NS

	Chloestrol (mg/dL)
	192.66ab ±5.74
	205.16ab ± 14.43
	223.66a ± 36.71
	162.16b ± 5.73
	103.00c ± 6.66
	6.68*

	Glucose (mg/dL)
	217.83b ±7.54
	264.83a ± 10.79
	263.66a ± 5.64
	215.83b ± 10.09
	214.66b ± 4.51
	10.62**

	Triglcyerides (mg/dL)
	420.16ab ±26.99
	514.33a ±1 7.54
	521.33a ± 53.04
	300.00b ± 65.23
	431.66ab ±93.88
	2.23*

	HDL (mg/dL)
	79.33a ±2.51
	73.50ab± 1.78
	60.33c±3.10
	42.16d±2.30
	68.83b±2.70
	32.91**

	LDL (mg/dL)
	33.50bc ±1.05
	30.83c ±0.60
	38.33 ab ±2.91
	35.83 ab ±1.66
	41.16 a ±2.71
	4.04*


** Significant (P < 0.01); * Significant (P < 0.05) NS – Not-significant  

 a, b, c, d - Values bearing different superscripts within a row differ significantly (P<0.05)


