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ABSTRACT  

A feeding trial was conducted to determine the haematology and serum biochemistry characteristics of laying hens 

fed diets containing bitter leaf (vernonia amygdalina) meal. The bitter leaf was air-dried at room temperature and later 

milled. Four diets were formulated to contain 0, 1, 2 and 3 % inclusion levels of the BLM respectively. Each of the dietary 

treatments had four replicates, with ten birds per replicate, in a completely randomized design. Results showed that there was 

no significant (p<0.05) difference between the PCV values of birds fed treatment 1 (37.40), 2 (36.87) and 3 (34.05). 

The results of the lymphocytes, heterophils, monocytes and eosinophils were not significantly (P > 0.05) influenced 

by bitter leaf meal compared with the control. Results of this study indicates that bitter leaf does not pose any 

health challenges to laying birds. 
  

 

Introduction 

In recent times, there has been a significant shortfall 

between the production and supply of animal protein 

to feed the ever-increasing population (Akorede et al., 

2021) Poultry meat and eggs have been recommended 

among other animal products to bridge the protein gap 

because of their short generation interval, high rate of 

productivity, quick turnover rate, higher feed 

efficiency, low labour and land requirement (Gerber et 

al., 2015; Ojedapo et al., 2008). 

 

The result of blood analysis is usually used to assess 

the health status of an animal (Okpe et al., 2022) An 

organism's physiology, nutrition, and pathological 

state can all be greatly impacted by the constitution of 

the blood, which provides information on the presence 

of many metabolites and other substances (Doyle, 

2006). Haematological factors associated with blood 

and organs that generate blood, serve as reliable 

markers of an animal's physiological state (Khan & 

Zafar, 2005). According to Olafedehan et al. (2010), 

blood serves as a pathological reflector of an animal's 

condition after exposure to toxins and other factors. 

Thus, animals with healthy blood composition are 

likely to perform effectively (Okpe et al., 2016).  

 

Numerous studies reported positive effects regarding 

the improvement of animal health and wellbeing after 

the administration of medicinal plants in animal 

nutrition (Mountzouris., 2011; Ghasemi et al., 2014; 

Kostadinović et al., 2015). The use of medicinal plants 

to feed laying hens have been reported to improve 

productive performance and also modulate cholesterol 

contents in egg (Kralik et al., 2022; Oueslati et 

al.,2020; Dauksiene, et al., 2020; Abdel-Wareth & 

Lohakare., 2020) with benefits to consumers of eggs 

such as antioxidant properties (Kralik et al., 2022; 

Vlaicu et al., 2022; Vakili et al., 2022). One of such 

herbal plant is the bitter leaf plant which has been 

reported to be rich in proteins, fats, fibres, amino 

acids, minerals vitamins, and carbohydrates (Ali, 

Muazu, Diso & Ibrahim. 2020; Adekanmi, 

Adekanmi., Adekanmi & Oyekanmi (2020). Hence 

this study aimed to determine haematology and serum 

biochemistry characteristics of laying hens fed diets 

containing bitter leaf (vernonia amygdalina) meal. 

 

Materials and Methods 

Study location and experimental birds 

The research work was carried out at the Poultry Unit of the 

Teaching and Research Farm of the School of Agriculture and 

Agricultural Technology (SAAT), Federal University of 

Technology, Owerri. Imo State. The bitter leaf was procured 

from Relief market in Owerri, Imo State. They were air-dried 

at room temperature and later milled for subsequent inclusion 

at specified levels in the diets of growing pullets. A total 

number of one hundred and sixty birds were used for 

the experiment. Five birds were housed per cage 

measuring 66 x 49 x 45 cm and kept in a typical 

tropical poultry house with mean temperature of 27°C 

and relative humidity of 79 %. The birds were 

assigned to 4 dietary treatments T1, T2, T3 and T4 and 

4 replicates with 10 birds each.  All the layers in each 

cage were fed together and served as a replicate. Water 

was provided ad libitum from nipple drinkers fitted on 

top of the cages. All vaccination and other 

management practices were observed according to the 

conventional procedures. The experiment lasted for a 

period of 16 weeks. Four (4) experimental diets A, B, 

C and D were formulated which contained 0, 1, 2 and 
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3 percent inclusion of BLM respectively. The 

composition of experimental diets is shown in Table 

1.  

 

Data collection 

At 15 weeks into lay, 5ml of blood was collected from 

veins around the wings of the thirty-two laying hens 

two birds per replicate into bijou bottles containing 

EDTA and stored under ice. These were taken to the 

Laboratory for haematological analysis. The red cell 

count (RBC), haemoglobin concentration (Hb), 

packed cell volume (PCV), total white blood cell 

count (WBC) and percentages of heterophil, 

lymphocytes and eosinophils were determined as 

described by Schalm et al. (1975). The mean 

corpuscular haemoglobin (MCH), mean corpuscular 

volume (MCV) and mean corpuscular haemoglobin 

concentration (MCHC) were calculated. 2 birds per 

replicate were selected and about 5ml of blood 

samples was collected from the wing vein and put in 

bijou bottles without EDTA to produce serum for 

biochemical analysis. The blood samples were 

allowed to clot at room temperature and thereafter 

centrifuged at 2200 rpm for 15 minutes to separate 

serum from other cellular components and obtain clear 

serum for biochemical assays. The serum metabolites 

such as total cholesterol, triglycerides, high density 

lipoprotein and low-density lipoprotein were 

calculated. Glucose, creatinine, serum enzymes, 

electrolytes, total protein and reproductive hormones 

were also determined. 

 

Statistical analysis 

Data collected were subjected to analysis of variance 

(ANOVA) using a completely randomized design. 

Means were separated using the Duncan’s multiple 

range test. 

 

 

Table 1 Ingredients composition of layers’ mash containing bitter leaf meal 

Ingredients                            Inclusion level  

 0 1 2 3 4 

Maize 54.00 54 54 54 54 

SBM 20 20 20 20 20 

PKC 5 5 5 5 5 

Wheat offal 6 5 4 3 2 

Fishmeal 4 4 4 4 4 

Bone meal 4 4 4 4 4 

Limestone 6 6 6 6 6 

BLM - 1 2 3 4 

Lysine 0.25 0.25 0.25 0.25 0.25 

Methionine 0.25 0.25 0.25 0.25 0.25 

Salt 0.25 0.25 0.25 0.25 0.25 

Vit/Min*  0.25 0.25 0.25 0.25 0.25 

Total 100 100 100 100 100 

Calculated composition %  

ME(Kcal/kg) 2702.48 2676.4 2692.23 2651.28 2638.67 

Crude protein 16.96 16.98 16.43 16.37 16.97 

Ether extract 3.82 3.78 3.73 3.68 3.63 

Crude fibre 4.03 4.03 5.13 4.16 4.23 

Ash 3.16 3.19 3.13 3.17 3.14 

*Vitamin and Mineral premixes ((TS-TOSAMVIT®, Hebei Junyu Pharmaceuticals Co., Ltd) formulated to 

provide per kg diet vitamin A-8,000,000 I.U; vit. D3- 1,6000,000 I.U, Vit. E-5,000 I.U; vit. K-2,000mg; thiamine-

1,500mg; riboflavin-4,000mg; pyridoxine-1,500mg; niacin-15,000mg; vit. B12-10mg; pantothenic acid-5,000mg; 

folic acid-500mg; biotin-20mg; choline chloride-200g; antioxidant-125g; manganese-80g; zinc-50g; iron-20g; 

copper-5g; iodine-1.2g; selenium-200mg; cobalt-200mg. 

 

Results and discussion 

The result of the haematological indices of laying hens 

fed varying levels of bitter leaf meal is presented in 

Table 2. Among parameters measured, PCV, RBC, 

MCV, MCH, Platelets and WBC showed significant 

(P<0.05) differences among the means. Results 

showed that there was no significant (p<0.05) 

difference between the PCV values of birds fed 

treatment 1 (37.40), 2 (36.87 and 3 (34.05). This 

observation agrees with the findings of (Adu et al. 

2020) who reported no significant differences in PCV, 

RBC, Hb and MCHC of broiler chickens fed clove. 

The findings also correlated with the research of Tang 

et al. (2017) who stated that the use of prebiotics and 

probiotics had no significant effects on 

haematological parameters (RBC, Hb, PCV, MCV and 

MCHC). Natural feed additives, as reported by 

(Oloruntola et al. 2019), supports normal 

haemopoietic processes of the laying hens. Although 

the PCV showed a decreasing trend as the quantity of 
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V. amygdalina increased across diets, the values were 

still within the normal range of 22% -35% (Mitruka 

and Rawnskey, 1997) signifying that V. amygdalina 

does not have any deleterious effect on PCV values of 

layers. 

 Osho et al. (2014) demonstrated that oral 

administration of bitter leaf extract on broiler chickens 

did not have a significant effect on the Hb. The authors 

equally reported that blood parameters are the major 

indices of the physiological and pathological 

indicators of the nutritional status when compared to 

normal values. Changes in the constituent compounds 

of blood could be used to interpret the metabolic stage 

of an animal as well as the quality of the feed (Attia et 

al., 2017; 2018; 2019). The higher values of these 

haematological indices in the birds administered 

Vernonia amygdalina leaf meal (VALM) may be due 

to their inability to cause haemolysis resulting from 

the anti-inflammatory potentials inherent in Vernonia 

amygdalina (Tokofai et al., 2020).  Therefore, the 

normal range of the values obtained in the present 

study indicates that the birds were not anaemic. 

Variations in avian haematological blood values are a 

normal phenomenon, and depend in most cases on the 

physiological condition of the birds (Attia and Al-

Harthi, 2015). Natural feed additives, as reported by 

(Oloruntola et al., 2019), support normal 

haemopoietic processes of the laying hens. According 

to Isaac et al. (2013), PCV is involved in the transport 

of oxygen absorbed nutrients and also prevents 

anaemia. 

The results of the lymphocytes, heterophils, 

monocytes and eosinophils were not significantly (P > 

0.05) influenced by bitter leaf meal compared with the 

control. No significant differences were observed 

among the white blood cell differentials of the birds 

fed the diets supplemented with bitter leaf and the 

control diet. The various white blood parameters 

(lymphocytes, heterophils, monocytes and 

eosinophils) were within the normal range of 

haematological values for chickens which indicated 

that bitter leaf meal had no harmful effects on the 

immunity of the laying hen as reported by (Panda 

et al. 2008). 

 

Table 2: Haematological Indices of Laying Hens fed varying levels of bitter leaf meal 

Parameters Inclusion levels of bitter leaf (%) SEM 

0 1 2 3 

Hb (g/dl) 12.72 13.20 12.15 13.07 0.18 

PCV (%) 37.40a 36.87a 34.05a 24.57b I.88 

RBC X1012/l 2.20ab 2.32a 1.89b 1.85b 0.07 

MCV (fl) 170.02a 158.90ab 182.32a 127.50b 7.50 

MCH (pg) 57.85b 56.90b 64.55ab 72.82a 2.36 

MCHC (g/dl) 34.02 35.95 35.80 63.00 4.48 

Platelets x109/l 274.75b 657.00a 525.75a 617.00a 43.80 

WBC x 109/l 79.57a 79.70a 68.07b 79.85a 1.76 

Lymphocyte (%) 84.50 80.00 82.25 80.75 1.14 

Heterophil (%) 13.00 17.50 15.00 17.00 1.14 

Monocyte (%) 1.25 1.25 1.25 1.00 0.19 

Eosinophil (%) 1.25 1.25 1.50 1.25 0.20 

*Mitruka and Rawsley (1977). Hb -Haemoglobin, PCV – Packed Cell Volume, RBC- Red Blood Cell, MCV- 

Mean Corpuscular Volume, MCH- Mean Corpuscular Haemoglobin, MCHC- Mean Corpuscular Haemoglobin 

Concentration, WBC- White Blood Cell 
ab Means in the same row bearing different superscripts are significantly different (P<0.05) 

 

The result of the serum biochemical indices of laying 

hens fed diets containing bitter leaf meal is shown in 

Table 3. No significant differences were observed 

among serum biochemical parameters of laying hens. 

Serum proteins are synthesized in the liver to maintain 

blood volume through the colloidal osmotic effect, 

buffer blood pH, transport hormones and drugs, cell 

coagulation, catalyse enzymatic reactions, regulate 

hormones, and defend body against foreign materials 

(Melillo, 2013). Alanine transaminase (ALT) are 

enzymes in the liver and are released when the liver is 

damaged, although there was a decrease in both with 

increasing concentration of BLM than the control, the 

levels of both in this study reflects normal liver 

function and shows that the liver was not damaged by 

the bitter leaf meal inclusion in the diets. The 

reduction in BLM levels can be due to 

hepatoprotective effect of BLM which improves liver 

health. According to Onunkwo et al. (2021). Findings 

from this study does not suggest significant effects of 

BLM on the serum metabolites which indicated that 

bitter leaf does not pose any health challenges to the 

laying birds, especially as it relates to the liver (Oboh 

and Akindahunsi 2005). These research findings align 

with that of Al-Mufarrej et al. (2019), who observed 

no deleterious effects on the liver functions and 

immunity of broiler chickens fed diets supplemented 

with clove powder. Similarly, findings of Sharma and 

Choudhary (2017) reported that most medicinal herbs 

possess immune-boosting and anti-viral properties 

. 
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Table 3: Serum Biochemical indices of Laying Hens fed varying levels of bitter leaf meal 

Parameter                        Inclusion levels of bitter leaf (%) SEM 

 0 1 2 3  

Total bilirubin (mg/dl) 0.41 0.36 0.43 0.41 0.01 

Conjugated bilirubin (mg/dl) 0.11 0.09 0.15 0.14 0.01 

Alanine transaminase (iu/l) 39.50 35.75 37.00 38.00 0.98 

Alkaline phosphatase (iu/l) 516.50 458.75 478.50 455.75 10.39 

Aspartate aminotransferase (iu/l) 44.00 48.25 43.00 45.00 0.90 

 

Conclusion 

The study concludes that inclusion of bitter leaf meal 

in the diets of laying hens did not affect 

heamatological and serum biochemical values.  
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