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ABSTRACT

This study was carried out at the Kwara State College of Education to determine the effect of Chromolaena odorat leaf extract (COLE) on the hematological parameters of broiler chicks. A total of 105 day old broiler chicks from Zar’tech were randomly allocated to five treatments and 2 replicates with 7 birds per treatment in a complete randomized design. The treatments consisted of inclusion of COLE supplementation at the 0ml (T1 = control), 0.657ml (T2 = oxytetracycline), 5ml (T3 = 5ml/litre of water), 10ml (T4 = 10ml / litre of water), and 15ml (T5 = 15ml . litre of water) respectively for six weeks. The parameters assessed were Red Blood Cells (RBCs), Hemoglobin (HgB), Packed Cell Volume (PCV), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration (MCHC), White Blood Cells (WBCs) the differential white blood cells which include Basophil, Eosinophil, Neutrophil, Monocytes, and lymphocytes and the blood platelets. Data obtained were subjected to Analysis of Variance (ANOVA), where Duncan’s Muttiple Range Test was used to separate means. Result obtained from this study showed that Chromolaena odorata leaf extract have no detrimental effect on the hematological parameters of the birds.   
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CHAPTER ONE
INTRODUCTION
1.1	Background of the Study
Chromolaena odorata is known as “siam weed”. It is a natural plant that is known for its rich array of bioactive compounds of which studies have shown its promising results regarding the benefits of its extractions (Smith et al., 2021). It has been reported to have multipurpose medicial properties (Akinmutimi et al., 2006). It has also been shown to possess anticancer, antidiabetic, anti-inflammatory, antimicrobial and antioxidant properties. 
The challenges associated with poultry management have led to the failure of many poultry establishments, particularly in developing countries resulting in a significant decline in protein intake (F.A.O., 2017). For example, poultry disease does not only negatively impact broiler growth and immunity, but also cause substantial economic losses necessitating the consumption of antibiotics and other drugs throughout the bird’s lifespan, with the exception of the withdrawal period before slaughtering (Adeyolamu et al., 2019).
The performances, hematological analyses in combination with other biochemical methods have been used as a physiological method to assess the health status of animals (Kral and Suchy, 2000). The Full Blood Count (FBC) examines mostly the cellular components of blood whereas biochemical testing focuses on its chemical constituents (Heiss et al., 2014).
In addition, blood parameters help in the diagnosis of specific poultry pathogens and might serve as basic knowledge for studies in immunology and comparative avian pathology (Akomas and Ijioma, 2014). It has also been acknowledged that data obtained from blood profiles could be exploited in the improvement of chicken stocks (Vecerek et al., 2002). Chromolaena odorata has potential therapeutic effect by improving hematological parameter (Chigozirim and Asian, 2024). This study is therefore carried out in order to assess the effects of Chromolaena odorata leaf extract as a natural growth promoter on the hematological indices of broiler fed with it.



1.2	Statement of the Problem
Poultry is the second largest food commodity that is being consumed in the world, which makes it to be more preferable than the red meat due to the nutritious contents that are present in it. 
Over the years, antibiotic usage has become a common practice (Chattopadhyay, 2014), playing a crucial role in the profitability of the poultry and livestock industries (Sharifi et al., 2013).
However, the potential consequences of antibiotics use in farm animals on public health are a significant concern for consumers (Sigolo et al., 2021). The extensive usage of antibiotics has led to the emergence of antibiotic-resistant bacteria that can be transmitted from animals to humans (Attia et al., 2018; Chokshi et al., 2019), as well as drug residues in products of animal (Gonzalaz-Ronquillo and Angeles-Hernandezi, 2017).
This research focuses on the use of natural agents to replace synthetic antibiotics. Phytogenic additives, such as herbs, spices, natural electrolytes, essential oils and olerosins contain bioactive molecules, antioxidants and antimicrobial properties (Safiyu et al., 2023) of which Chromolaena odorata is a promising one, this necessitates its assessment on hematological parameters of birds.
1.3	Research Question
	Is there any difference in the hematological indices of broiler fed Chromolaena odorata leaf extract (SLE) as a natural growth promoter or booster?
1.4	Research Hypothesis
	There is no significant difference in the hematological indices of broiler fed Chromolaena odorata leaf extract (SLE) as a natural growth promoter.
1.5	Aim of the Study
	This study was conducted in order to assess the effect of Chromolaena odorata leaf extract on the liver enzyme parameters of broiler chickens.
1.6	Significance of the Study
	The result from this research will show the tremendous impact of natural herbs in the disease control of broiler which will help to reduce the impact of disease that can affect the blood thereby increasing the profit of the poultry production to the farmers.
1.7	Limitation of the Study
	This study is limited to hematological indices of broiler fed Chromolaena odorata leaf extract from 0 to 6 weeks or 0 to 42 days of age.
1.8	Definition of Terms
Broilers: These are the type of poultry that are reared mainly for meat production.
Chick: A young chicken.
Vaccination: This is the administration of antigenic material (that is, vaccine) to stimulate the immune system to develop immunity.
Brooding: This is the process of producing warmth for the chicks from a day old to 2 weeks of age.
Chromolaena odorata leaf: Is a flowering plant species that is more valuable in traditional medicine.
Hematology: Is a branch of medicine that deals with the study, diagnosis, treatment and prevention of disorders related to blood and blood forming organs.
Phytogenic additives: These are substances derived from plants and are used to enhance the quality, stability and nutritional value of a product. 
Feeding: This is the process of giving feed to the livestock.
Livestock: This is commonly defined as domesticated animals reared in agricultural setting to produce labour and commodities such as meat, egg, etc.












CHAPTER TWO
LITERATURE REVIEW
2.1	Chromolaena odorata Leaf
Chromolaena odorata leaf is a flowering plant species that belongs to the family “Asteraceae”, a native of the tropical regions of Central and South America. It is a scrambling perennial shrub which grows between 2 to 3 metres in height with straight, pithy, brittle stems that branch readily (Vaisakh and Pandey, 2012; Omokhua et al., 2016).
 Chromolaena odorata is widely distributed in Nigeria and known by various names which include: “Obiarakara”, “Ewe Akintola”, “Awolowo”, “Independence”, “Diochie”, “triffid weed”, “bitter bush” and “Siam weed” (Jiwuba et al., 2017). The fresh leaves when applied to cuts or wounds drastically reduce bleeding (Phan et al., 2002). Dried leaves of Chromolaena odorata  are also known as mosquito repellant, as antimicrobial agent against Bacillus cereus and antifungal agent against Aspergillus niger (Moses et al., 2010). Research have also shown that they are high in crude protein, dry matter, vitamins and minerals (Apori et al., 2000).
It has also been shown to possess anti-cancer, anti-diabetic, anti-hepatic toxic, anti-inflammatory, antimicrobial, antifungal, anti-diarrheal, astringent, anti-hypertension, anti pyretic and heart tonic properties (Vital and Windell, 2009; Moses et al., 2010). Igboh et al. (2009) noted the antimicrobial and antioxidant properties of Chromolaena odorata, this necessitated the need to evaluate its effectiveness in promoting growth in broiler production. It has been extensively utilised in traditional medicine for its diverse therapeutic properties.
The phytochemical analysis of Chromolaena odorata leaves has revealed the prevalence of a wide range of bioactive compounds which include tannins, steroids, polyphenols, trepenoids, glycosides and other essential constituents such as chromomoric acids, quercetagetin and quercetin (Sirinthipaporn and Jiraungkoorskuli, 2017). These compounds contribute to the plant’s therapeutic properties and makes it a promising candidate for use in poultry production.


2.2	Hematology Indices
Hematology is a branch of medicine that deals with the study, diagnosis, treatment and prevention of disorders related to blood and blood forming organs. It encompasses a wide range of conditions that include anaemia, blood cancer, blood clotting disorder and blood transfusion.
Hematology indices: These are measurements of the components and characteristics of blood cells. Blood indices are calculated parameters that are parts of an automated blood count report, these parameters identify the characteristics of red cells that are circulating at the time that the sample was collected (Asman, Abbas, Ajwad, 2022).
Common hematological indices are useful for assessing the physiological and health status of animals (Khan and Zafar, 2005; Etim et al., 2014). The packed cell volume (PCV), Hemoglobin (Hb) and Mean Cell Hemoglobin (MCH) are important indices for evaluating circulating erythrocytes, anemia diagnosis (Peters et al., 2011) and bone marrow’s capability for Red Blood Cell (RBC) production (Olafadehan et al., 2020). Some of the hematological indices or parameters are as follows:
Red Blood Cells (RBCs): They are a nucleate biconcave disks, measuring 6-8m in diameter and circulate in the blood for approximately 120 days. The mature RBCs circulate through the blood stream and they are responsible for oxygen (O2) delivery to tissues throughout the body and removal of carbondioxide (CO2) from the tissues. The main component of the Red Blood Cells (RBCs) is Hemoglobin (Hb) (Higgins, 2015). Anemia remains a significant health challenge in many tropical regions including Nigeria due to high incidence of malaria and other parasite infections which contribute to decreased in hemoglobin levels (Toma et al., 2015). Anemia is defined as the reduction of the total number of red blood cells in blood or reduction of their quantity according to blood volume. Anemia can be caused by low, insufficient or anomalous production of red blood cells, inappropriate red blood cells or destruction (Dacie and Lewis, 2004).
Mean Corpuscular Volume (MCU): This indicates the average size/volume of a single Red Blood Cell (RBC). It is the most useful value in the RBCs indices which helps to determine the type of anemia and it ranges from 80 to 100fl. The formular is:
   
Mean Caropuscular Hemoglobin (MCH): This indicates the average weight of heamoglobin in a single RBC. It expresses the hemoglobin (Hb) amount in a single unit without taking the size into account. Therefore, it is of a limited use, it ranges from 27 to 34pg. The formular is:
 
Mean Corpuscular Hemoglobin Concentration (MCHC): This is defined as the average concentration of hemoglobin in the RBCs contained within the sample.
or 
Mean Corpuscular Hemoglobin Concentration (MCHC): is refer to as the ratio of hemoglobin (Hb) mass to the cell volume. It ranges from 32 to 36%. The formular is:
 
Red Cell Distribution Width (RDW): This refers to a parameter that measures the variation in Red Blood Cell size. It normally ranges from 11.5 to 14.5%. The formular is:
 
White Blood Cells (WBC): They are irregular and amoeboid in shape. They are large, colourless and contain nucleus. They are larger than the Red Blood Cells (RBCs) in diameter and fewer in number than the Red Blood Cells (RBCs). They are made in the bone marrow, the lymph nodes or the spleen (Michael, 2018). If the White Blood Cells (WBCs) count is high, the test result may be evidence to any of the following: infection (bacterial or viral), cancer of the blood, HIV/AIDS, Tuberculosis, Whooping cough, etc. and if the White Blood Cells (WBCs) is low, it results in Leukemia (Rashafadhel). The White Blood Cells is divided into five types namely: monocyte, esonophil, basophil, lymphocyte and neutrophil (Rachel, 2020).
The Blood Platelets: They are non-nucleated cells, produced in the bone marrow from megakaryocytes (Willoughby et al., 2002). Although very dynamic, about 2m in diameter usually prefer to remain in inactive state during circulation and get activated only when a blood vessel is damaged (Willoughby et al., 2002). It main aim is to initiate blood coagulation process in order to stop bleeding.
Plasma: It is the liquid component of the blood with a pale yellow liquid made up mainly water (about 90% water). Many substance dissolves in it, substances like plasma protein, antibodies, hormones, enzymes, gases, digested food, salt and other waste products. 
2.3	Poultry
Poultry is used as a general name for any bird that is used as food byu man. The classification is as follow:



Kingdom: 	Animalia
Phylum:	Chordata
Class:		Aves / Avians
Order:	Galliform
Family:	Phasianiade
Genus:	Gallus
Specie:	Gallus gallus or Gallus domesticus 
Raising chickens which have been selectively bred for high muscle deposition for meat, to varying extents from slow growing breeds to fast growing breeds is known as broiler chicken farming. Broiler chicken farming is by far the largest terrestrial animal production industry in the world, with roughly 70 billion broiler chickens slaughtered every year (Mench et al., 2021). The demand for chicken meat worldwide is expected to increase, particularly in developing countries (Mottet and Tempo, 2017). Due to such high demand, production system have been intensified to be as efficient and productive as possible, often at the cost of the chicken’s health and welfare (Azarpajouh et al., 2022). Its importance includes food supply, fast growth rate, high efficiency of feed utilisation, less land use, improve soil fertility, employment opportunities, while its disadvantages include environmental pollution (that is, their dropping), noise, poor breeder stock, inadequate capital, etc.
2.4	Phytogenic Feed Additives (PFAs)
They are also known as “Natural growth promoters or boosters”. They are substances derived from plants, used to enhance the quality, stability and nutritional value of products.
The substantial role of phytogenic and medicinal compounds are derived from plants for increasing human nutritional appetite due to their functions as essence and odour, the herbal additives could also be applied to the livestock feed for animal well-being and growth improvement (Singh and Gaikwad, 2020).
Phytogenic additives such as herbs, spices, natural electrolytes, essential oils and olerosins contain bioactive molecules with antioxidant and antimicrobial properties (Windisch et al., 2017; Safiyal et al., 2023). These additives have been revealed to improve performance (Attia and Al-Harthi, 2015; Hashemi et al., 2018), nutrient digestibility (Amad et al., 2011), digestive enzyme activity (Jang et al., 2007) and antimicrobial activity (Cross et al., 2007; Reisinger et al., 2011) in broliler chickens. Angiosperms (flowering plants) were the original source of most plant medicine (Stepp, 2004).  	
   











CHAPTER THREE
MATERIALS AND METHOD
3.1	Location of the Experiment Site
	The experiment was carried out at the Poultry Unit of Agricultural Science Department in Kwara State College of Education, Ilorin.
3.2	Housing and Management of the Chicks
	Before the arrival of the chicks, the brooding house was thoroughly cleaned and disinfected with morigad and bleach. The feeder and drinker with tray were thoroughly washed with disinfected and then sundried them. The surrounding was kept clean.
3.3	Preparation and Processing of Tested Ingredient
	After the collection of fresh Chromolaena odorata leaves (Siam weed) from the farm, the leaves were air dried into fine particles. 400g of Chromolaena odorata leaves was soaked inside 2 litres of ethanol for 12 hours. The filtration was done by insert a Whatmean No. 1 filter paper inside a funnel for the filtration. The extract was Chromolaena odorata leaves extract (COLE).
3.4	Experiment Birds and Management
A total of one hundred and five birds (105) of a day old broiler chicks from Zartech were used for the experiment. They were fed ad-libitum with formulated feed for forty-two days.
The birds were randomly allocated to five treatment groups with two replicate in a complete randomized design (CRD).
Chromolaena odorata leaf extract and oxytetracycline were added to their water using the same concentration but different rates or levels per treatment. It was added to their water at the rate of 0ml, 0.625g of oxytetracycline, 5ml, 10ml and 15 ml per litre of water in the treatment.







3.5	Experimental Diet
Table 1: Dietary composition of the experimental birds
	Ingredients
	Quantity
	T1
	T2
	T3
	T4
	T5

	Maize
	46
	0ml/ litre of water
	0.625g of Oxytetracycline/ litre of water
	5ml of COLE/litre of water
	10ml of COLE/litre of water
	15ml of COLE/litre of water

	Ground cake (GNC)
	17
	
	
	
	
	

	Soya bean meal
	19
	
	
	
	
	

	Wheat
	8
	
	
	
	
	

	Corn bran (CB) 
	4
	
	
	
	
	

	Fish meal 
	2.15
	
	
	
	
	

	Bone meal
	2
	
	
	
	
	

	Limestone 
	1
	
	
	
	
	

	Lysine
	0.1
	
	
	
	
	

	Methionine  
	0.25
	
	
	
	
	

	Broiler premix 
	0.25
	
	
	
	
	

	Salt
	0.25
	
	
	
	
	

	Total
	100%
	
	
	
	
	



3.6	Vaccination
The vaccination of the birds was done according to the vaccination programme. A vaccine of two hundred doses was diluted with two litres of water and was administered orally.
The first dose of Gombro vaccine was administered on the first week of the experiment. First dose of Lasota vaccine was administered on the second week of the experiment. The second dose of Gomboro vaccine was administered on the third week of the experiment. The second dose of Lasota vaccine was administered on the fourth week of the experiment respectively.
The fifth and sixth week of the experiment they rested for vaccination.
3.8 	Parameters Measured
3.8.1 Water Intake: Record of water taken by the birds was taken on a daily basis. This is done by subtracting the left-over from the initial to determine the water intake.    
3.8.2 Feed Intake: Feed taken by the birds were recorded on a daily basis. The feed intake was determined by subtracting the initial feed given from the left-over.
3.8.3 Weight Gain: The body weight of each replicate was measured at the start of the study with an average weight of thirty-three gram (33g) and then once in a week.
3.8	Hematology and Hematological Parameters 
At the end of the forty-two days experiment, blood sample (4ml) was collected from the wing web vein of each bird per treatment.
The blood was collected inside EDTA bottle/tube to prevent coagulation (that is, clotting). The samples were properly labelled, stored in an ice-packed container and conveyed to the laboratory for analysis.
Hematological parameters are: Packed Cell Volume, Hemoglobin concentration, Red Blood Cells, White Blood Cells, differential white blood cells, mean cell hemoglobin concentration, mean cell hemoglobin were determined using Standard Procedure (Jain, 1993).
3.8.1	Red Blood Cells (RBCs): They are anucleated biconcave disks that carries out blood circulation for approximately 120 days. the main component of the Red Blood Cells (RBCs) is Hemoglobin.
3.8.2	Hemoglobin (Hb): Is the protein contained in Red Blood Cells (RBCs) that is responsible for delivery of oxygen to the tissues.
3.8.3	Packed Cell Volume (PCV): This measures the volume of Red Blood cells compared to the total blood volume (Red Blood cells and Plasma).
3.8.4	Mean Corpuscular Volume MCV): This indicates the average size of volume of a single Red Blood Cell.
3.8.5	Mean Corpuscular Hemoglobin (MCH): This indicates the average weight of hemoglobin in a single Red Blood Cell. 
3.8.6	Mean Corpuscular Hemoglobin Concentration (MCHC): This is defined as average concentration of hemoglobin in the Red Blood Cell contained within the sample.
3.8.7	White Blood Cells (WBCs): They circulate around the blood and help the immune system fight off infections. The differential White Blood Cells are:
Neutrophil: They are the most abundant white blood cells and are found in the bloodstream.
Eosinophil: They comprise about 2-4% of the total white blood cells and they increase in response to a parasitic infection.
Basophil: They account for only 0.5% of the total white blood cell count. 
Monocytes: They are the largest of all white blood cells consisting of about 2 to 11% of the total circulating white blood cells may increase the case of infection.
3.8.8	Platelets: They are non-nucleated cells produced in the bone marrow from megakaryocytes and it is usually active when a blood vessel is damaged.
3.9	Data Analysis / Statistical Analysis
The data obtained from the study was subjected to Analysis of Variance (ANOVA) using Statistical Packaged System Software (1999) and where differences exist between means Duncan’s Multiple Range Test was used to separate the means at 5% probability level.




CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	Result
[bookmark: _GoBack]Table 2:	Hematological indices of broiler fed Chromolaena odorata leaf extract as a natural growth promoter

	Parameters
	T1
(O Neg.)
	T2
(Oxytet)
	T3
(COLE 5ml)
	T4
(COLE 10ml)
	T5
(COLE 15ml)

	RBC (x106 /l)
	3.170a
	2.470c
	2.645b
	2.650b
	2.735b

	HgB (g/dl)
	15.250a
	12.550d
	13.400c
	13.250c
	14.300b

	PCV (%)
	37.200a
	30.100d
	32.700c
	31.650cd
	35.100b

	MCV (fl)
	117.150d
	122.000d
	123.400b
	119.650c
	128.150a

	MCH (Pg)
	48.100c
	50.800ab
	50.600ab
	50.150b
	52.150a

	MCHC (g/dl)
	41.050ab
	41.700ab
	41.050ab
	41.900a
	40.700b

	WBC (x103u/L)
	154.600a
	112.480d
	117.645cd
	118.545c
	126.010b

	Monocytes (%)
	0.000
	0.050
	0.000
	6.700
	0.000

	Eosinophil (%)
	3.600a
	1.950b
	1.600b
	4.700a
	4.400a

	Basophil (%)
	0.100d
	0.300b
	0.500a
	0.050d
	0.200c

	Neutrophil (%)
	54.600b
	62.000a
	30.650c
	61.900a
	57.050ab

	Platelet (x103u/L)
	41.750b
	35.300cd
	67.250a
	33.050d
	38.350bc


  
[Means with different superscripts along the row are significant different (p<0.05). T1 = Control or negative, T2 = Synthetic or artificial antibiotics, T3 = 5ml COLE per litre of water, T4 = 10ml COLE per litre of water, T5 = 15ml COLE per litre of water, RBC = Red Blood Cell, HgB = Hemoglobin, PCV = Packed Cell Volume, MCV = Mean Corpuscular Volume, MCH = Mean Corpuscular Hemoglobin, MCHC = Mean Corpuscular Hemoglobin Concentration, WBC = White Blood Cells].

4.2	Discussion
Common hematological indices are useful for assessing the physiological and health status of animals (Etim et al., 2014). The PCV, HgB, and MCH are important indices for evaluating circulatory erythrocytes, anemia diagnosis (Peter et al., 2011) and bone marrow capability for red blood cell production (Olafadehan et al, 2020). 
From this study, the RBC in T2, T3, T4, and T5 are slightly lower than the normal physiological range, except for T1 which falls within the normal physiological range. The PCV in T2, T3, T4, and T5 are slightly lower than the normal physiological range, except for T1 which falls within the normal physiological range. The HgB for all treatments (that is, T1, T2, T3, T4, and T5) fall within the normal physiological range. The MCV, MCH, and MCHC were slightly higher than the normal physiological range, this indicates the absence of anemia in birds with supplemented Chromolaena odorata leaf extract. This finding is consistent with previous report of Qamar et al. (2015) and Jiwuuba et al. (2017) who discovered herbal medicine supplementation did not influence blood hemoglobin level and packed cell volume.
The WBC in all treatments (that is, T1, T2, T3, T4, and T5) were significantly higher than the normal physiological range. This is in agreement with Jiwuba et al. (2017) who reported that WBC in birds fed Chromolaena odorata leaf meal-based diet is significantly higher. The differential WBC such as the monocyte in T1, T2, T3, and T5 were slightly lower than the normal physiological range, expect T4, which falls within the normal physiological range. The Basophil and the Neutrophil for all the treatments fall within the normal physiological range. 
The platelets in all treatments are significantly lower than the normal physiological range. 
However, the statistical similarities in hematological parameters across COLE treated groups suggest that Chromolaena odorata leaf extract has no detrimental effect on the health status of experimental birds. 
      

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION.
5.1	Summary
This experiment was carried out in order to investigate the hematological indices of broilers fed Chromolaena odorata leaf extract as a natural growth promoter. 
A total number of one hundred and five birds were used for the experiment. They were grouped into five treatments with two replicates in a Complete Randomized Design (CRD) of seven birds per treatment. The treatments consisted of inclusion of supplementation at the rate of 0ml, 0.625g of oxytetracyline, 5ml COLE, 10ml COLE, and 15ml COLE per litre of water respectively for six weeks. Hematological parameters measured include RBC, Hemoglobin, PCV, MCV, MCH, MCHC, WBC, differential white blood cells, and platelets. The data obtained were subjected to Analysis of Variance (ANOVA) where Duncan’s Multiple Range Test was used to separate means. Results obtained from the study showed that Chromolaena odorata have no detrimental effect on the hematological indices of broilers fed with it. 
5.2	Conclusion
From the result obtained, it was concluded that Chromolaena odorata  leaf extract does not have any negative effect on the hematological parameters of broilers.
5.3	Recommendation
It was observed from the research on the hematological indices of broilers fed Chromolaena odorata leaf extract as a natural growth promoter that farmers can use Chromolaena odorata leaf extract inclusion in the drinking water of broilers for optimum hematological indices up to 15ml per litre of water.
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