


THE EFFECT OF BITTER LEAF (Vernonia amagdalina) EXTRACTS ON THE PERFORMANCE AND BLOOD PROFILE OF BROILER CHICKEN INFECTED WITH EIMERIA SP.



Abstract
In order to improve poultry production and reduce losses due to outbreaks and the occurrence of disease, the use of antibiotics and anti-coccidian has been on the increase, with their residual effect (REF). The study investigated the effect of bitter leaf (Vernonia amygdalina) extract on the production performance and haematological parameters of broiler chickens challenged with Eimeria spp. A complete randomised design was used for this experiment to avoid bias and ensure equal treatments.  About 150 broiler chickens were distributed in 5 treatments groups, T1 was the control and was given water only, T2 was given 1.5 ml/L of antibiotics, T3, T4, T5, were given 10, 15 and 20ml of the bitter leaf extract (V. amygdalina) per liter of water, respectively for three (3) days. Blood samples (2ml) were collected from the wing venipuncture from two chickens in each replicate using syringes and needles and were put in labeled tubes without anticoagulants and were taken to the Animal Production Medical laboratory of Federal University of Technology, Minna, Niger state, Nigeria for analysis. Data was analysed using Statistical Package for Social 2023 (SPSS version 23). Differences in mean body weight were tested by one-way ANOVA at (P˂0.05). Mean separation was done using the Duncan multiple range test. Oocyst clearance showed that there was a decrease in the number of oocysts in the faces of all the groups treated with the extract (V. amygdalina). Performance characteristics showed that there were significant differences in terms of their feed intake, body weight gain and feed conversion ratio. 10 ml of bitter leaf (Vernonia amygdalina) extract had sporulation inhibition of 62% at 72 hours, 15 ml had 76%, and 20 ml had the highest (82%), respectively. The total protein (TP) of the treatments showed a significant difference (P˂0.05) between T2 when compared to the rest treatments, with samples T3 and T5 having the lowest values of 5.40 and 5.65g/dl, respectively. The result of this study showed that the Bitter Leaf (V. amagdaline) Extract (BLE) contain higher concentrations of antioxidants such as flavonoids, alkaloids, glycosides, triterpene and coumarins. Conclusively, 20ml of bitter leaf (Vernonia amygdalina) extract, extracted with ethanol, proved effective in the treatment of broiler chickens challenged with Eimeria spp. 
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1.0 Introduction
The poultry sector has strengthened its position in the agri-food industry over recent years. Currently, about five times more poultry are reared, and this has changed over 50 years. Forecasts indicate that the size of the human population will be around 9.3 billion in 2050. It means that agricultural production and consumption will be 60% higher than today (Krysiak et al., 2021). In order to improve poultry production and reduce losses due to outbreaks and the occurrence of disease, the use of antibiotics and anti-coccidian has been on the increase, with their residual effect (REF). Moreover, animal protein market trends are rising globally, and the sector is expected to be one of the fastest-growing agricultural sectors in the coming decades. The poultry enterprise with about 180 million birds is the most dynamic and fastest growing of the livestock sub-sector in Nigeria. In 2016, poultry meat in Nigeria, from about 180 million birds, stood at 45,000 metric tonnes (Adeyonu et al., 2021; Osuji, 2019). In an attempt to increase protein intake and reduce malnutrition, it was therefore suggested by Dallouls et al (2016) that expansion of this enterprise would help in feeding the expanding population with protein. Some growth promoters, which are chemical and biological substances, are added to poultry feed with the aim of improving the growth of chicken, improving the utilisation of feed, and in this way, realising better production (Dallouls et al., 2016). Their mechanism of action varies, but a positive effect can be expressed through better appetite, improved feed conversion, stimulation of the immune system and increased vitality and regulation of the intestinal micro flora to improve productivity.  Incorporation of herbs and botanicals with antioxidative properties in the broiler diet has been discovered to improve the shelf life of poultry meat by decreasing the rate of lipid oxidation (Olusola et al., 2018). However, the continuous rise in the cost of medicines such as antibiotics affects local broiler producers. The use of antibiotics as growth promoters has been criticised due to their possible role in the occurrence of antimicrobial resistance in humans (REF). This new context caused an increase in the search for alternative growth promoters (Dallouls et al., 2016). Vernonia amygdalina is a shrub or small tree that grows throughout tropical Africa. It is popularly called bitter leaf because of its abundant bitter taste (Ekpo et al., 2017). The leaves contain a considerable amount of anti-nutritional factors, like high levels of tannic acid and saponin (Olabatoke, 2019). The findings by Akwaowo et al. (2021) reported that the young leaves are often preferred because they contain high cyanide (60.1 mg 100-1g DM) and tannin content (40.6 mg 100 -1g DM) than older ones. This makes the extract more effective in the treatment of diseases. Furthermore, V. amygdalina has also been used as feed for broilers, where it was able to replace 300g kg of maize-based diet feed efficiency (Bonsi et al., 2018). Research has shown that V. amygdalina have some beneficial effects in disease management of poultry (Dakpogan, 2016), such as anti-bacterial and anti-parasitic and anti-oxidant (Erasto et al., 2019) and as a growth promoter by enhancing the gastrointestinal enzymes, thus increasing feed conversion efficiency (Huffinan et al., 2021; Olabatoke et al., 2019).The effects of any feed ingredient on the haematological factors of the chicken are of immense assistance in deciding whether or not such a feed ingredient will be used as poultry feedstuff (Mitruka and Rawsley, 2017). Certain haematological factors, such as packed cell volume, red blood cell, and haemoglobin, can be associated with certain production traits and serve as a means of assessing the clinical and nutritional health status of animals. For example, it has been established that a high percentage of white blood cells, especially lymphocytes, are associated with the ability of the chicken to perform well under stressful conditions (Mitruka and Rawsley, 2021). Coccidiosis is one of the most common diseases of poultry production systems in spite of advances in chemotherapy, management, nutrition and genetics (MC Dougald, 2023). It remains a big concern to commercial chicken producers because of the high cost involved in the control of disease. Coccidiosis may strike any type of poultry in any type of facility (MC Dougald, 2023). The routine use of these drugs on one hand has led to strains of parasites which are drug-resistant, and on the other hand, is prejudicial to consumer health because of drug or antibiotic residue in poultry products (Youn et al., 2022). In recent years, interest has developed in many countries in the collection and extended use of medicinal plant extracts for alternative production purposes (Griggs and Jacob, 2019). The emergence of drug-resistant strains of coccidian has made currently available anti-coccidian less effective, and this has threatened the economy of African countries, especially in developing countries, where the problem has become a major concern to poultry farmers. However, this study shall provide another alternative treatment of using V. amygdalina for coccidiosis, which is targeted at solving farmers’ problems. The objective is to study the effect of bitter leaf (Vernonia amygdalina) extract on the production performance and haematological parameters of broiler chickens infected with Eimeria spp. 
2.0 Materials and Methods
2.1 Experimental Site
The experiment was carried out at the Poultry Unit of the Teaching and Research Farm, Ibrahim Badamasi Babangida University, (IBBU) Lapai, Niger State, Nigeria. It has an area of 3,051 km2 and a population of 110,127 at the 2016 census. It is located geographically at latitude 9o 02i 39.80’ N and longitude of 60 34’15.20’ E.
2.2 Preparation of the Plant Extract 
The plant material used V. amygdaline leaves was purchased from a private farm in Bida, Niger State and was identified by a Botanist at the Biological Science Department of Federal Polytechnic, Bida. The voucher specimen was kept at the Herbarium for reference. The leaf material was washed under running tap, drained, air dried and weighed. The dried sample (500g) was micronised into fine powder using a clean pestle and mortar. The sample was sieved and kept in a polythene bag. The 500g of the pulverised sample was cold macerated with 70% ethanol for seventy (72) hours to ensure that the extract is well concentrated and filtered. The process was repeated two (2) more times to ensure that the chemical components were exhausted. The filtrates were combined and concentrated over water at 35O C. The concentrate was weighed and kept in an airtight container, which was used at different inclusion levels on the birds at the experimental site (Osho et al., 2020).
2.3 Experimental Layout
A completely randomised design was used for this experiment to avoid bias and ensure equal treatments. After a week pre-experimental (acclimatisation) period, one hundred and fifty (150) chicken broilers were allotted into 5 treatments and three replicate groups, with 10 chicks per group. Birds in T1 were the control and were given water only; birds in T2 were given 1.5g of antibiotics, while birds in T3, T4, and T5 were given 10, 15 and 20g of the bitter leaf extract per litre of water, respectively. Feed and water were offered ad libitum throughout the experimental period. The birds were acclimatised for four (4) weeks, and the experiment was conducted for four (4) weeks. The live weights were recorded weekly, while feed intakes were recorded daily. 
2.4 Experimental Birds and Management
A total of 150 broiler chicks were purchased from a reputable hatchery (CHI Farms Limited), a member of TIG Group in Ibadan, Oyo state, Nigeria, out of which were used for the experiment. Brooding of the birds was carried out at the Animal Production Departmental farm of IBB University using a deep litter system.  The birds were acclimatised for four (4) weeks. All other necessary vaccines except that of coccidiosis were administered, and the experiment was conducted for four (4) weeks. 
2.5 Carcass Characteristics
At the end of the experiment, two birds per replicate were weighed, sacrificed and dressed. The viscera and cut-up parts were weighed, and the weight was calculated as a percentage of the live weight.
Percentage cut up part × 100
Percentage v × 100

 Mean daily weight gain

 Mean daily feed intake

 Mortality rate (%)


2.6 Blood Collection for Analysis 
Blood samples (2ml) were collected from the wing venipuncture from two chickens in each replicate using syringes and needles and were put in labeled tubes without anticoagulants and were taken to the Animal Production Medical laboratory of Federal University of Technology, Minna, Niger state, Nigeria for analysis. The PCV was determined by the microhaematocrit. The values found were expressed as a percentage of the total blood volume. Red blood cell (RBC) and white blood cell (WBC) were counted using UVV number counting instrument at the Animal Production Laboratory, Federal University of Technology, Minna, Niger state, Nigeria. Haemoglobin (HB) concentration was determined by the automated veterinary haemoglobin analyser (Diatech D, 826 (USA). MCV, MCHC were evaluated and analysed, and their values were expressed in g/ml of blood. For serum, total protein, glucose, urea, creatine, and bilirubin were evaluated using a spectrometer as described by Simon et al. 2015.
2.7 Statistical Analysis
Data was analysed using Statistical Package Software 2023 (SPSS version 23). Differences in mean body weight were tested by one-way ANOVA at (P˂0.05). Mean separation was done using the Duncan multiple range test. 
3.0 Results and Discussion
3.1 Phytochemical screening of bitter leaf
The qualitative and quantitative phytochemical screenings of bitter leaf were presented in Tables 4.1 and 3.2. The bitter leaf contains several phytochemical constituents such as alkaloids, flavonoids, terpenoids, caedial glycosides, saponins, cyanogenic glycosides and tannins, while the screening analysis showed that it contained high carbohydrates and fibres. Several important chemicals were isolated from Bitter leaf, such as hypohyphyllanthin. Nivanthin, Nirphyllin and corilagin. Flavonoids have the highest concentration of 111.85mg/100g, followed by triterpene and alkaloids, while glycosides have the least concentration of 9.39mg/100g.
Table 1: Qualitative Phytochemical Screening of Bitter leaf
	Phytochemicals
	Quantification

	Saponins
	-

	Tannin
	+

	Phenolics
	-

	Flavonoids
	+

	Steroids
	+

	Conmarin
	-

	Glycoside
	+

	Anthocyanin
	-

	Teriteipenen
	+

	Phlobatanin
	-

	Amino Acid
	-

	Alkanoid
	+


Key: Present (+) Not Present (-)
Table 2: Quantitative Phytochemical Screening of Bitter leaf
	Phytochemicals
	Concentration(mg/g)

	Flavonoids
	111.85

	Conmarin
	21.80

	Glycoside
	9.39

	Teriteipenen
	84.55

	Alkanoid
	43.98







3.2 Growth Performance of Broiler Chicken Challenged with Eimeria oocysts
The initial body weight of the treatments shows that there was significant difference (P˂0.05) across the treatment samples, while for the final weight of the sample treatments showed T3 was significantly different when compared with the rest sample treatments with a highest weight of 2205.20g while, the lowest final weight was observed in T1 1950.30g. A similar trend was observed in the body weight gain, daily body weight, feed intake, daily feed intake and feed conversion ratio with T3, which was observed to be significantly different when compared to the rest samples. The mortality percentage is higher in T2 (9%) compared to the others. While the conventional treatment of T1 has the lowest (4%).
Table 3: Growth Performance of Broiler Chickens Challenged with Eimeria oocysts
	Parameters
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	Initial Wt
	601.00d
	586.47
	619.23a
	553.21b
	568.07c
	0.74
	*

	Final Wt
	2297.10d
	1950.30
	2205.20a
	2167.70b
	2083.4c
	2.21
	*

	Body Wt
	1696.10d
	1363.80
	1585.90a
	1614.50b
	1515.40c
	2.78
	*

	Daily Weight
	28.26d
	22.73
	26.43a
	26.90b
	25.25c
	0.05
	*

	Feed Weight
	2896.2d
	2489.2
	2746.10a
	2840.08b
	2660.07c
	0.61
	*

	Daily feed intake
	48.27d
	41.48
	45.77a
	47.34b
	44.34c
	0.01
	*

	FCR
	1.71d
	1.83
	1.75a
	1.76b
	1.76c
	0.00
	*

	Mortality
	4
	9
	4.5
	4.5
	4.5
	-
	NS


abcd Means in the same row with different letters were significantly different at (P˂0.05).
NS = not significant
SEM = Standard error of mean

3.3 Carcass characteristics of chickens challenged with Eimeria oocysts
The weight of the various cut-up parts of broiler chickens as weighed shows that there is a significant difference at P greater than 0.05 between T3 for live weight when compared to the rest samples treatment while T5 observed the lowest of 1.82g. The slaughter weight of the various sample weights shows T1 and T4 to be non-significantly different to each other with values of 1.96, 1.82, 1.65 and 1.78g, respectively, while T2 appear to have the highest value of 2.75g, making it significantly different at (P˂0.05) when compared with the other samples. However, a different pattern was observed for the eviscerated weight with T4 to be significantly different at (P˂0.05) when compared to the rest of the sample treatments, while the remaining samples were not significantly different to each other. The carcass weight also shows a significant difference at (P˂0.05) when compared to the other sample treatments. The wings and breast meat all show significant differences at (P˂0.05) when compared to the other samples, with the highest value (166.00g and 447.09g) while the lowest weight for both parameters was observed in T1 (191.37g and 380.63g). The thigh weight shows that T4 is significantly different (P˂0.05) compared to the other samples and has a superior value of 247.21g, while T3 had the lowest value of 195.56g. The drumsticks of the various samples show no significant difference at (P˂0.05) between T3, T4, T5 and T1 when compared to each other, but they vary significantly when compared to T2. Shank weight of the sample treatment shows no significant difference across all the samples. However, the back weight of T2 shows a significant different at (P˂0.05) between T3, T4, T5 and T1 when compared to each other but they vary significantly at (P˂0.05) when compared to the rest of the sample treatments having a superior value of 284.91g while, the least hack weight was seen in T5 (217.19g).
Table 4: Carcass characteristics of broilers challenged with Eimeria oocyst
	Parameters
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	Live Weight
	1.97b
	1.95b
	2.10a
	1.98b
	1.82c
	0.06
	*

	Slaughter weight
	1.99a
	1.88ab
	2.04a
	1.90ab
	1.75b
	0.85
	*

	Dress weight
	1.78b
	2.57a
	1.96b
	1.82b
	1.65b
	1.14
	*

	Eviscerated weight
	1.65b
	1.66b
	1.75ab
	2.65a
	1.56b
	0.46
	*

	Carcass weight
	1.52ab
	1.50ab
	1.66a
	1.50ab
	1.44b
	0.08
	*

	Wing (%)
	11.52ab
	12.85ab
	10.00a
	10.17a
	10.56a
	18.19
	*

	Breast (%)
	22.93b
	23.40b
	26.93a
	26.22ab
	23.96b
	23.25
	*

	Thigh (%)
	14.15ab
	14.90b
	13.50ab
	13.25b
	11.79c
	10.07
	*

	Drum stick (%)
	10.92ab
	10.08b
	11.52a
	11.39a
	10.43ab
	10.07
	*

	Back (%)
	13.42b
	17.16a
	13.56b
	13.68b
	13.09b
	8.95
	*


abcMeans in the same row with different letters are significantly different at (P˂0.05)
NS = not significant
SEM = Standard error of mean


3.4 Visceral organ weights of broiler chicken challenged with Eimeria oocysts
The internal organ of the various treatments was weighed. Meanwhile, in the liver, heart and lung, there was no significant difference (P˂0.05) between all samples when compared to each other. The gallbladder of the sample treatments shows that T4 was significantly different when compared with other sample treatments, with a higher value of 2.76g, while T3 and T2 had the lowest values of 1.9g and 1.50g, respectively. However, no significant difference (P˂0.05) exists between T3, T4, T5 and T1 for spleen weights. There was a significant difference between the sample treatments with T2, which had the highest value of 8.90g. The abdominal fat content of the sample treatments shows no significant difference across the samples but for the full intestinal weight, a significant difference exists between T4 when compared to the rest samples with a superior value of 8.23g for full intestine while, T5 and T1 had the lowest values of 118.49g and 113.56g respectively. The empty intestine, gizzard, proventriculus and pancreas all show no significant difference when compared to each other. The result hence showed that the gall bladder, spleen, full intestine, empty intestine and gizzard are statistically different using LSD.
 Table 5:  Visceral organ weight of broiler chicken challenged with Eimeria oocyst 
	Organs (%)
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	Liver
	27.96
	30.00
	32.97
	29.17
	28.36
	10.69
	0.99NS

	Heart
	6.37
	7.86
	5.52
	5.64
	9.08
	3.21
	0.75NS

	Lung
	7.21
	1.35
	6.34
	8.24
	6.78
	83.62
	0.41NS

	Gall Bladder
	2.01ab
	1.98ab
	1.50b
	2.76a
	1.90ab
	0.49
	0.15*

	Spleen
	1.68b
	8.90a
	1.51b
	1.77b
	1.61b
	2.10
	0.00*

	Abdominal Fat
	1.67
	1.57
	1.69
	1.96
	1.72
	4.99
	0.53NS

	Full intestine
	5.64c
	5.41c
	6.20b
	8.23a
	6.80b
	31.04
	0.29*

	Empty Intestine
	6.58c
	8.64c
	6.16b
	6.28a
	6.02b
	31.04
	0.29*

	Gizzard
	10.41
	10.45
	12.13
	11.89
	10.71
	68.64
	0.97*

	Proventiculus
	5.90
	6.20
	5.63
	5.52
	4.97
	41.03
	0.98NS

	Pancreas
	4.44
	4.13
	4.70
	4.66
	4.27
	33.71
	0.99NS


abcMeans in the same row with different letters are significantly different (P˂0.05). NS = not significant
SEM = standard Error of Mean


3.5 Haematological values of broiler chickens challenged with Eimeria oocysts
The haematological values presented in Table 6 show that the haematological values indicate that the packed cell volume of treatments T5 and T1 were not significantly different; however, when compared to other treatments, there was a significant difference. The same pattern was seen with the treatment for HB, MCV, and MCHC, respectively. The MCH values show that there was a significant difference (P˂0.05) between 74 when compared to the rest samples, with T4 and T2 having the lowest values of 26.75 and 28.25 pg. The red blood cell (RBC) of T3 is significantly different (P˂0.05) from the rest treatments, having a superior value of 4.43. white blood cell (WBC) and the neutrophils of the various treatments show T2 to be significantly different from the rest samples, with T5 having the lowest value for WBC, while T1 had the lowest value for neutrophils. However, leukocyte values of the treatments show T3 and T4 are significantly different (P˂0.05) when compared to the rest of the treatments. The Eosinophyl, Basophyl and Mesophyl were not significantly different (P˂0.05).

Table 6: Haematological values of broiler chickens challenged with Eimeria oocysts
	Parameter
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	PCV%
	32.05a
	28.03c
	29.43b
	29.15b
	31.07a
	0.39
	××

	HB%
	10.43a
	8.70b
	8.85b
	8.50b
	10.36a
	0.21
	××

	MCV F1
	128a
	117c
	120bc
	122b
	128a
	0.95
	××

	MCHC g/dl
	36.50a
	28.75c
	30.00b
	27.75c
	34.50a
	0.82
	××

	MCH Pg
	40.00a
	28.25d
	33.25c
	26.75d
	36.25b
	1.16
	××

	WBC 103
	14.67s
	17.92a
	10.20b
	9.20c
	8.70d
	0.83
	××

	Neu
	47.50ab
	50.75a
	43.00c
	44.75bc
	47.50ab
	0.77
	××

	Leu
	48.25b
	46.50b
	59.23a
	54.00a
	50.25b
	0.85
	××

	Eos	
	2.25a
	2.00a
	2.25a
	0.75a
	1.75a
	0.22
	NS

	Meso
	1.00
	0.00
	0.50
	0.50
	0.50
	0.05
	NS

	Baso
	0.25
	0.00
	0.00
	0.00
	0.00
	0.05
	NS


abcdMeans on the same row with different superscripts are significantly different at P less than 0.05.
Key: PCV = Packed cell volume, HB = Haemoglobin, MC = Mean Corpusular Volume, MCHC = Mean cell Haemoglobin Concentration, RBC =Red blood cell or erythrocyte, Neu = Neutrophils, Leu = Leucocytes, Eos = Eosinophil, Mes = Mesophil, Bas = Basophil.

3.6 Serum biochemical constituents of broiler chickens challenged with Eimeria oocysts
The serum biochemical constituents of broiler chickens are shown in Table 4.8. The total protein (TP) of the treatments shows a significant difference (P˂0.05) between T2 when compared to the rest treatments, with samples T3 and T5 having the lowest values of 5.40 and 5.65g/dl, respectively. A similar trend was observed from Alkaline Phosphate (ALP), although T4 was observed to be significantly different when compared to the rest treatments. It also has the lowest value of 92U/I. The Uric Acid (URA) of the sample shows T2 is significantly different (P˂0.05) when compared to the rest of the treatments, which have the highest value of 11.5mg/dl. The lowest value was observed for T3 at 7.18mg/dl. A similar pattern was observed for cholesterol (CHL), ALT and AST, where T2 was significantly different when compared to the remaining treatments, with T3 having the lowest value across the three parameters.



Table 7: Serum biochemical constituents of broiler chickens challenged with Eimeria oocysts
	Parameter
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	TP g/dl
	7.17b
	8.90a
	5.40d
	6.45c
	5.65d
	0.29
	××

	ALP u/l
	116b
	129a
	97.25c
	92.00d
	99.00c
	3.22
	××

	URA mg/dl
	8.72b
	11.53a
	7.18d
	8.37c
	8.72bc
	0.33
	××

	CHL u/l
	244d
	250a
	236c
	241b
	236c
	132
	××

	ALT u/l
	84.37b
	97.85a
	91.62d
	76.67c
	75.85c
	2.16
	××

	AST u/l
	148b
	159a
	135d
	139c
	146b
	1.97
	××


abcdMeans on the same row with the same superscript are not significantly different at P greater than 0.05.
Key: TP g/dl = Total Protein; ALP u/l = Alkaline Phosphate; CHL mg/dl = Cholesterol; ALT (u/l) = Alanine Transaminate; URA u/l = Uric Acid.

3.7 Apparent nutrient digestibility parameter of broiler chickens challenged with Eimeria oocysts
Table 8 shows the apparent nutrient digestibility of broiler chicken. The moisture content of the various samples that are significantly different (P˂0.05) between T5 and the rest treatments, with it having a superior value of 50.24% digestibility, while the lowest digestibility was observed for T2, as shown in Table 8. The crude protein (CP) digestibility shows the same trend as was observed concerning the moisture content. Meanwhile, the Ash Content Digestibility (ACD) T4 and T5 were not significantly different from the rest treatments. The Crude Fibre Digestibility (CFD) shows a slight deviation in pattern with T5 and T1 not significantly different (P˂0.05) from other treatments. However, there was a significant difference between T5 and T1 when compared with other samples, T4 having the lowest crude fibre digestibility of 44.13%. The fat content digestibility also shows that T5 varied significantly when compared to the rest of the treatments. A similar pattern was observed for Nitrogen Free Extracts Digestibility (NFED) of the treatments. T5 had the highest digestibility percentage of 58.22% and was significantly different when compared to the rest of the sample treatments. Meanwhile, T3 had the least digestibility for Nitrogen Free Extract (NFE) of 50.21%.
Table 8: Apparent Nutrient Digestibility Parameter of Broiler Chicken Droppings
	Parameter
	T1
	T2
	T3
	T4
	T5
	SEM
	LSD

	MC
	44.80c
	46.70d
	48.23b
	47.34c
	50.24a
	0.43
	××

	CP
	76.32b
	74.38c
	72.13d
	72.26d
	80.44
	0.68
	××

	ASH
	42.85c
	44.64b
	45.32b
	47.66a
	47.47a
	0.43
	××

	CF
	49.64a
	48.28b
	47.80b
	44.13c
	49.00a
	0.45
	××

	FAT
	61.09c
	61.54c
	63.69b
	60.39d
	68.39a
	0.62
	××

	NFE
	53.59d
	54.37c
	50.21a
	55.16b
	58.22a
	0.06
	××


abcdMean on the same row with the same superscript are significantly different at P greater than 0.05.
Key: MC = Moisture content, CP = Crude Protein, ASH = Ash, CF = Crude Fibre, FAT = Fat and NFE = Nitrogen Free Extract.

4.0 Discussion
The phytochemical screening observed for Bitter leaf (Vernonia amygdalina) extract in this study is similar to that of Arhogro et al. (2019), who observed the presence of Tannins, steroids, flavonoids, conmarin, glycosides, triterpenes, amino acids and alkaloids. The presence of some of the antioxidants, like alkaloids, could be responsible for antimicrobial, anti-inflammatory and anti-carcinogenic activities of plants such as bitter leaf (V. amygdalina) extract. The result shows the effects of Bitter leaf (V. amygdalina) Extract on the performance characteristics and haematological profile of finisher broiler challenged with Eimeria oocysts. From this result, it was observed that birds in T2 (negative control) and T1 (positive control) had the best result in terms of feed intake, final weight, weight gain, average daily weight gain and the best feed conversion ratio. This could be as a result of the non-inclusion of V. amygdalina leaf meal in the diet of these treatments, and this might have resulted in the better performance observed. The highest mortality ratio was recorded in T2, which must have been a result of the non-inclusion of bitter leaf (V. amygdalina) extract or the use of anti-coccidial drugs, which may have supported the outbreak of coccidiosis. Comparing the varying levels of inclusion, in terms of final weight, weight gain, average daily weight gain and feed intake, T3, T4 and T5 had the best results. Birds in T3 also have the lowest feed conversion ratio value among the three inclusion levels, and hence, the treatment with the highest inclusion (T5) had the best feed conversion. This could be the result of the high concentration of the leaf extract, which might have improved the performance. Low mortality was observed in the birds on T1, T3, T4, and T5. This indicates that as the level of inclusion of bitter leaf extract increases, there is a reduced mortality rate. This could be as a result of the phytochemicals present in the bitter leaf extract, such as Saponin, Alkaloids and Tannin. The results of haematological parameters of broiler chicken birds treated with varying inclusion levels of bitter leaf (V. amygdalina) extract showed that bird fed with an inclusion level of 20g (T5) has the highest packed cell volume. For haemoglobin, T3 and T4 with treatment levels of 10g and 15g had the highest value also compared to T1 and T2, respectively. For red blood cells, white blood cells T3 with the treatment level of 2.5g, have a higher value, with the exception of White blood cells. All other haematological indices measured were influenced by increasing levels of bitter leaf (V. amygdalina) Extract.  Osho et al. (2020) demonstrated that oral administration of bitter leaf extract on broiler chickens had have significant effect on the HB and RBC in treated birds. Increase in White blood cells in T5 could be attributed to the presence of anti-nutritional compounds of V. amygdalina and the presence of infection. This is in line with Aregheore et al. (2017), who suggested that the presence of some phytochemicals in bitter leaf extract allows the animal to respond to infection. According to Isaac et al. (2022), packed cell volume is involved in the transport of oxygen and absorbed nutrients. Increased packed cell volume shows better transportation and thus prevents anaemia (Coles, 2019). The result of packed cell volume and haemoglobin, which increases as the inclusion level of bitter leaf increases in the diets, is in accordance with Adejumo (2017), who reported that packed cell volume and haemoglobin were positively correlated with the nutritional status of the animal. This observation, however, implies that the diets supported haemopoietic tissue with the production of adequate white blood cells.   This result indicated that the immune system of the birds was not compromised because the White Blood Cells function primarily as a defence system in the body (Eroschenko, 2021). Values obtained for Neutrophils, Monocytes, Eosinophils and basophiles are within the normal range for healthy birds (Mitruka and Rausley, 2017; Archetti et al., 2018). It was reported by Frandson (2019) that the number of neutrophils in the blood increases rapidly when acute infection is present; hence, a blood count showing this increase is useful in the diagnosis of infections, which is contrary to this result. The low values of monocytes and basophils agreed with the statement that basophils and monocytes are normally present in small to moderate numbers of antibodies in the blood system. For Eosinophil, T4 has the highest value, and Eosinophil is known to protect animals against infection. This shows that birds on this treatment were able to fight against the infection and helped in reducing the mortality rate. Other treatments were also high, but not as high as T4.



4.1 Conclusion
The result of this study showed that the Bitter Leaf (V. amagdaline) Extract (BLE) contain higher concentrations of antioxidants such as flavonoids, alkaloids, glycosides, triterpene and coumarin. The use of the BLE to treat broiler chickens challenged with Eimeria oocysts has significantly inhibited the sporulation of Eimeria oocysts.
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