Journal of Experimental Agriculture International

| )

14(2): 1-8, 2016, Article no.JEAI.27745 n Y

Previously known as American Journal of Experimenta | Agriculture Cﬁb
ISSN: 2231-0606 g

SCIENCEDOMAIN

el SCIENCEDOMAIN international
www.sciencedomain.org

Haematological Indices and Serum Metabolites of
Broiler Chickens Fed Zysygium aromaticum , Xylopia
aethiopica and Morinda lucida as Phytogenic Plants

W. A. Olayemi®’, A. O. Oso?, O. A. Akapo?, F. O. Obadire® and A. O. Mafimidiwo®

'Department of Agricultural Technology, Yaba College of Technology, Yaba, Lagos, Nigeria.
2Department of Animal Nutrition, Federal University of Agriculture, Abeokuta, Nigeria.
®School of Agriculture, Federal University Dutse, Jigawa State, Nigeria.

Authors’ contributions

This work was carried out in collaboration between all authors. Author WAO designed the study, wrote
the protocol and wrote the first draft of the manuscript. Author AOO reviewed the experimental design
and all drafts of the manuscript. Authors OAA, FOO and AOM assisted in statistical analyses and field

work. All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/JEAI/2016/27745

Editor(s):

(1) Hugo Daniel Solana, Department of Biological Science, National University of Central Buenos
Aires, Argentina.

Reviewers:

(1) Mursel Ozdogan, Adnan Menderes University, Turkey.

(2) Saulo Vinicius Avanco, Sao Paulo State University, Brazil.

(3) Cinthia Maria Carlos Pereira, State University of Santa Cruz, Brazil.

(4) Ibitoye, E. Busayo, Usmanu Danfodiyo University Sokoto, Nigeria.

Complete Peer review History: http://www.sciencedomain.org/review-history/16456

Received 16 " June 2016
— , Accepted 31 * August 2016
Original Research Article Published 5 ™ October 2016

ABSTRACT

The objective of the study was to evaluate and compare the effect of phytogenic additives on
haematological indices and serum metabolites of broiler chickens fed diet containing Zysygium
aromaticum, Xylopia aethiopica and Morinda lucida. One hundred and eighty, 1- day- old hubbard
broiler chicks obtained from a reputable hatchery were used. Birds were randomly divided into six
dietary treatments in a completely randomized design (CRD). Each dietary group was replicated
thrice with ten birds per replicate. Dietary treatment are as follow: 1. control (basal diet),
2. Antibiotics ( basal diet + 1 g Amoxycol® wsp containing Amoxycillin 200 mg + Collistin sulphate
1000000 iu /kg diet), 3. Morinda lucida (basal diet + 1 g Morinda lucida / kg diet) 4. Basal diet +
Morinda lucida and Xylopia aethiopica each at 0.5 g/diet, 5. Basal diet + Morinda lucida and
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chickens.

Syzygium aromaticum each at 0.5 g/diet while 6 contained mixtures basal diet + Morinda lucida,
Xylopia aethiopica and Syzygium aromaticum each at 0.33 g/kg diet. Birds were fed ad libitum with
dietary treatment for the period of 56 days. The use of Morinda, Morinda+ Zysygium, Morinda +
Xylopia and mixtures of all the phytogenic plants showed improved PCV concentration compared to
control. Birds fed Morinda, Morinda+ Xylopia had highest (p<0.05) neutrophil. Birds fed antibiotics
and those fed Morinda + Zysygium showed increased (p<0.05) lymphocyte counts. Highest
(p<0.05) monocyte concentration was recorded in broiler fed Morinda+ Zysygium. The serum
biochemistry of the broilers were affected following dietary inclusion of the phytogenic plants. In
conclusion, the use of Morinda, Morinda+ Zysygium, Morinda + Xylopia and mixtures of all the
phytogenic plants showed improved PCV. The various phytogenic plants has significant (p<0.05)
effect on serum biochemistry, total protein, globulin, albumin and serum cholesterol of the broiler

Keywords: Broilers; haematological indices; serum metabolites; phytogenic additives.

1. INTRODUCTION

The increasing cost of antibiotics and other drugs
in addition to their residual effects has
necessitated the need to research into natural
herbal plants that could serve as cheap and
good alternative to commercial (synthetic)
antibiotics. The use of plants with phytogenic
properties as additives in livestock nutrition is
becoming popular due to its resultant effect on
animals such as improved productivity,
reproduction, and quality of animal products [1].
These plants are readily available and affordable
to the farmers. Such materials would perform
similar functions as the commercial feed
additives without the adverse effects associated
with indiscriminate use of antibiotics namely the
development of antibiotic resistant microbial
organisms [2,3] and residual contamination of the
food chain with antibiotics [4,5]. Herbs or
products containing plant extracts such as
essential oils are among the alternative growth
promoters that are already being used in practice
[6,7]. This has led to the adoption of safety
measures and a gradual withdrawal of antibiotic
promoters to a more nutrition-based health
strategy in future animal production development

[8].

Blood examination are used as good indicators
of the physiological status of animals [9]. The
performance characteristics of animals are
reflective of their blood picture [10]. The
examination of blood constituents help to assess
the physiological, nutritional and pathological
status of animals [11,12]. Blood constituents
were reported to change in relation to the
physiological conditions of the animals [9,13].
Haematological components such as red blood
cells, white blood cells or leucocytes, mean
corpuscular  volume, mean corpuscular

haemoglobin and mean corpuscular
haemoglobin concentration are valuable in
monitoring feed toxicity as well as the health
status of farm animals [14].

Zysygium aromaticum (Cloves) constitutes one
of the most popular spices used in human diet
especially in Asians and African countries. The
plant is an evergreen tree 10-20 m in height,
belonging to the family Myrtaceae, indigenous to
India, Indonesia, Zanzibar, Mauritius and Ceylon
[15,16]. Clove is considered as a potential choice
in this study as a result of its reported activities
such as analgesic, anti-inflammatory, anesthetic,
antimicrobial and antifungal properties [17]. It has
also been shown to act as a digestive stimulant
hence improving appetite [18]. Zysygium
aromaticum have been reported to have many
therapeutic uses: they are used to control
nausea and vomiting, cough, diarrhoea,
dyspepsia, flatulence, stomach distension and
gastro intestinal spasm, it also relieve pain and
stimulate the nerves [19,20]. The phytogenic
properties of Zysygium aromaticum has been
linked to the anti-nutritive contents such as
tannins, saponins, phenolic compounds and
flavonoids [21].

Xylopia aethiopica is a slim, tall, evergreen
aromatic tree growing up to a height of 20 m of
order Magnoliales and family Annonaceae. It has
been used extensively as African cuisine and
traditional medicine in the treatment of bronchitis,
dysenteric or as a mouth wash for tooth ache.
The dried fruits are used as a spice and herbal
medicine. It has been reported that grains of
selim has antimicrobial and anthelminthic
activities and promotes growth in broiler chickens
[22]. Improved growth following supplementation
of Xylopia aethiopica dried fruits in diets of
broilers have been reported [23].



Morinda lucida is a medium sized tree its leaves
are use as the remedies against different type of
fever, the bark infusion is used as an anti-malaria
and anti-diabetic [24], anti-salmonella typhii [25].
Extracts of Morinda lucida had active antimi-
crobial activity, and a promising natural antibiotic
when compared to the standard antibiotic drugs
chloramphenicol and cipro-floxacin [26]. Extracts
of Morinda lucida can also be used to treat
Salmonella infections. Growth inhibition of E. coli
both in vitro and in vivo studies using M. lucida
have also been reported [27]. It has been
reported that the plant contains saponins,
tannins, antraquinones and alkaloids [28,29].
Phytochemical activity of Morinda lucida can help
the body to neutralize both gram-positive and
gram —negative bacteria [30].

This research was designed to evaluate the
effects of Syzygium aromaticum, Morinda lucida
and Xylopia aethiopica on haematological indices
and serum biochemistry of broiler chickens.

2. MATERIALS AND METHODS
2.1 Processing of Test Ingredient

Fresh Morinda lucida leaves were plucked from
the Department of Agricultural Technology, Yaba
College of Technology, Epe Campus, Lagos.
These were air-dried and milled to yield Morinda
lucida leaf meal (MLM). Dried Xylopia aethiopica
and Zysygium aromaticum were purchased from
market in Epe, Lagos. These were milled
individually to yield Xylopia aethiopica (XLM) and
Syzygium aromaticum (SLM).

2.2 Animal, and
Design

Diets Experimental

One hundred and eighty, 1- day-old unsexed
broilers (Hubbard strain) obtained from reputable
hatchery were randomly divided into six dietary
treatments in a complete randomized design
(CRD). Each experimental diet was replicated
thrice with ten birds per replicate. Treatment 1
was basal diet without antibiotics, Treatment 2
consist of basal diet supplemented with
antibiotics (Amoxycol® wsp containing
Amoxycillin 200 mg + Collistin sulphate 1000000
iu) at 1 gm/kg of feed, Treatment 3 consist of
basal diet supplemented with Morinda lucida at 1
gm/kg of feed, Treatment 4 consist of basal diet
supplemented with mixtures of 0.5 gm Morinda
lucida and 0.5 gm Xylopia aethiopica, Treatment
5 consist of basal diet supplemented with
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mixtures of 0.5 gm Morinda lucida and 0.5 gm
Syzygium aromaticum while Treatment 6 consist
of basal diet supplemented with mixtures of 0.33
gm Morinda lucida, 0.33 gm Xylopia aethiopica
and 0.33 gm Syzygium aromaticum. The levels
of dosage used in this study were based on
previous research study [23]. The feeding trial
lasted for 56 days. Birds were fed ad libitum with
experimental diets for the starter and finisher
Phases of the study. Feed were formulated
according to nutritional requirements for starter
(Table 1) and finisher phases (Table 2) [31] while
experimental diets were analyzed according to
the method of [32].

2.3 Measurement of
Indices

Haematological

No blood samples were collected at the starter
phase of this study. Blood samples meant for
haematological indices analysis were collected
from broilers at 56 days from 6 birds per
treatment through wing vein using sterilized
syringe. 2.5 ml blood was collected from each
bird into vials containing ethytlene diamine tetra-
acetic acid (EDTA) as anticoagulant and used for
the following hematological determinations:
packed cell volume (PCV), red blood cell count
(RBC), haemoglobin concentration (Hb), total
white blood cell count (WBC), and percentage
distribution of white blood cells (differential
leukocyte count) using standard techniques [33].

2.4 Measurement of Serum Metabolites

Blood samples were collected from 6 birds per
treatment at the 56 days through wing vein using
sterilized syringe. 2.5 ml blood was collected
from each bird into vials without anticoagulants.
The serum from the clotted blood samples were
used to determine Total serum protein (TSP),
Serum albumin (SA), Serum globulin (SG),
Serum uric acid (SUA), Serum creatinine (SC),
Serum glucose (SG), Serum enzyme activity
(ALT and AST). The total serum protein was
determined according to the method [34], while
serum albumin and globulin were determined
using bromocresol purple method [35]. Serum
creatinine was determined using the principle of
Jaffe reaction [36] while the serum uric acid was
determined by the kit (Quinica Clinica Spam)
[37]. Serum glucose was determined
colorimetrically [38]. Serum cholesterol was
determined by enzymatic end point method [39]
while serum enzyme activity were determined
using the colorimetric method.
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Table 1. Percentage composition of the experimental diet (Broiler starter 0-4 weeks)

Ingredients T1 T2 T3 T4 T5 T6
Maize 55.00 55.00 55.00 55.00 55.00 55.00
Soybean meal 30.00 30.00 30.00 30.00 30.00 30.00
Wheat offal 5.90 5.90 5.90 5.90 5.90 5.90
Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
Bone meal 3.00 3.00 3.00 3.00 3.00 3.00
Lime stone 2.00 2.00 2.00 2.00 2.00 2.00
Lysine 0.20 0.20 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Premix 0.31 0.31 0.31 0.31 0.31 0.31
Amoxycol® 0.00 0.10 0.00 0.00 0.00 0.00
Morinda lucida 0.00 0.00 0.10 0.05 0.05 0.033
Zysygium aromaticum 0.00 0.00 0.00 0.05 0.05 0.033
Xylopia aethiopica 0.00 0.00 0.00 0.00 0.00 0.033
Total 100 100 100 100 100 100
Determined anlalysis (%)

Crude protein 22.43 22.43 22.43 22.42 22.43 22.42
Crude fibre 2.05 2.20 2.54 2,51 2.05 2.20
Ether extract 3.85 3.25 3.45 4.90 3.85 3.25
Calculated analyses (%)

Calcium 1.78 1.77 1.76 1.76 1.78 1.77
Phphosphorus 0.46 0.44 0.43 0.42 0.46 0.44
Lysine 1.49 1.38 1.26 1.15 1.49 1.38
Methionine 0.56 0.54 0.52 0.49 0.56 0.54
ME(Kcal/kg) 2832 2858 2882 2939 2832 2858

*Starter premix: - Vit. A 10,000,000 (iu), Vit D3 2,000,000 (iu), Vit. E 23,000 (mg), Vit K3 (mg), Vit B1 1,800 (mg), Vit. B2
5,500 (mg), Niacin 27,500 mg, Pantothenic acid 7,500 mg, Vit. B6 3,000 mg, Vit.B12 15 mg, Folic acid 750 mg, Biotin
H2 60 mg, Chlorine chloride 300,000 mg, Cobalt 200 mg, Copper 3,000 mg, lodine 1,000 mg, Iron 20,000 mg,
Manganese 40,000 (mg), Selenium 200 mg, Zinc 30,000 mg, Anti-oxidant k1,250 mg

2.5 Statistical Analysis

All data generated were subjected to one-way
Analysis of variance (ANOVA) in a completely
randomized design, data was analysed using
SAS statistical package [40] while significant
differences among treatment means were
separated using Duncan Multiple Range Test
[41].

3. RESULTS AND DISCUSSION
3.1 Haematological Indices

Table 3 shows the haematological indices of the
experimental birds under various treatments. The
use of Morinda, Morinda+ Zysygium, Morinda +
Xylopia and mixtures of all the phytogenic plants
showed improved PCV concentration compared
to the birds on control diet. This implied that
various phytogenic plants used improved the
packed cell volume of the blood hence improved
health status (REF). Results of hematological
variables shows that the RBC, WBC, Hb, MCH,
MCV, MCHC and basophil, eosinophil were not
significant. However, neutrophils, lymphocytes

and monocytes counts were affected (p) by the
dietary treatments. The birds fed Morinda,
Morinda+ Xylopia had highest (P<0.05)
neutrophil as against others. Birds fed antibiotics
and those fed morinda + sysigium showed
increased (P< 0.05) lymphocyte counts. The
increased lymphocyte ratio obtained could be
due to the anti-nutritional content of Morinda
which aggravated increased (P<0.05) production
of lymphocyte cells. Highest (P<0.05) monocyte
concentration was recorded in broiler fed
morinda+ sysigium. All the haematological
parameters had values within the normal range
and mean of healthy broiler chickens [42]. The
results of the present study are similar with those
observed. Olugbemi et al. [43] reported that red
blood cell count decreased due to the
supplementation of Moringa oleifera leaf meal in
cassava based diet in broilers. Similar findings
have been observed [44] in chicken fed Neem
leaf meal which did not revealed any detrimental
effect on red blood cell count in broilers. It can
therefore be inferred that the haematological
indices were within safety limits for broilers in this
experiment. These normal haematological values
portray the nutritional status of the broiler chicken



and thus indicating adequate nourishment of the
birds [45].

3.2 Serum Metabolites

Table 4 summarizes data obtained on the effect
of experimental treatments on serum biochemical
parameters. Serum components analyzed
includes, total protein, albumin, creatinine, urea,
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triacylglycerol, HDL, LDL, total cholesterol,
alanine and aspartate. Broilers fed diet
supplemented with Morinda + Zysygium

recorded the highest total serum protein and
globulin. This implied that mixtures of morinda
and szysygium when supplemented in diets for
broilers improved the utilization of dietary protein
and indirectly health status. Blood serum proteins
are a significant indicator of the health condition

Table 2. Percentage composition of experimental diet (Broiler Finisher 0-8 weeks)

Ingredients T1 T2 T3 T4 T5 T6
Maize 56.00 56.00 56.00 56.00 56.00 56.00
SBM 24.00 24.00 24.00 24.00 24.00 24.00
Wheat offal 12.00 11.90 11.90 11.90 11.90 11.901
Fish meal 2.00 2.00 2.00 2.00 2.00 2.00
Bone meal 2.00 2.00 2.00 2.00 2.00 2.00
Lime stone 3.00 3.00 3.00 3.00 3.00 3.00
Lysine 0.20 0.20 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Premix 0.30 0.30 0.30 0.30 0.30 0.30
Amoxycol® 0.00 0.10 0.00 0.00 0.00 0.00
Morinda lucida 0.00 0.00 0.10 0.05 0.00 0.033
Zysygium aromaticum 0.00 0.00 0.00 0.05 0.05 0.033
Xylopia aethiopica 0.00 0.00 0.00 0.00 0.05 0.033
Total 100 100 100 100 100 100
Determined analyses (%)

Crude protein 20.33 20.32 20.31 20.30 20.33 20.26
Crude fibre 4.08 4.18 4.24 4.32 4.08 4.18
Ether extract 391 4.25 4.62 4.97 391 4.25
Calculated analyses (%)

Calcium 1.77 1.76 1.76 1.75 1.77 1.76
Phosphorus 0.44 0.43 0.42 0.41 0.44 0.43
Lysine 131 1.18 1.09 0.97 131 1.18
Methionine. 0.54 0.51 0.49 0.47 0.54 0.51
ME (Kcal/kg) 3100 3070 3070 3010 3100 3070

*finisher premix: - Vit. A 10,000,000 (iu), Vit D3 2,000,000 (iu), Vit. E 23,000(mg), Vit K3 (mg), Vit B1 1,800 (mg), Vit. B2
5,500 (mg), Niacin 27,500 mg, Pantothenic acid 7,500 mg, Vit. B6 3,000 mg, Vit.B12 15 mg, Folic acid 750 mg, Biotin
H2 60 mg, Chlorine chloride 300,000 mg, Cobalt 200 mg, Copper 3,000 mg, lodine 1,000 mg, Iron 20,000 mg,
Manganese 40,000 (mg), Selenium 200 mg, Zinc 30,000 mg, Anti-oxidant k1,250 mg

Table 3. Hematological parameters of chicken broiler fed diets supplemented with Zysygium
aromaticum , Xylopia aethiopica and Morinda lucida

Parameters T1 T2 T3 T4 T5 T6 SEM
PCV (%) 28.00°  28.00° 34.00°  33.00° 36.00° 37.00° 0.76
Hb(g/dl) 9.20 9.30 11.40 11.00 12.10 12.30 0.65
RBC(x10"millmm?®  1.46 1.44 1.76 1.70 1.87 1.92 0.30
MCH (pg) 63.01 64.58 64.77 64.71 64.71 64.06 1.04
MCHC (g/dl) 32.86 33.21 35.53 33.33 33.61 33.24 1.02
MCV/(fl) 19.18 19.44 19.32 19.41 19.25 19.26 0,67
WBC(no/mm?) 2900.00 3000.00 3300.00 2500.00 2700.00 2100.00  580.00
Neutrophils (%) 70.00°  69.00™ 76.00°  64.33° 80.00° 71.00° 0.87
Lymphocytes (%) 26.00™ 28.00®  21.00“  33.00% 16.00° 24.00™ 1.08
Eosinophils (%) 3.00 3.00 2.00 4.00 4.00 4.00 0.76
Monocyte (%) 1.00° 0.00° 1.00° 2.00% 0.00° 1.00° 0.15
Basophils (%) 0.00 0.00 0.00 0,00 0.00 0,00 0.00

ad Means on the same row having different superscript are significantly (p=.05) different
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Table 4. Biochemistry parameters of chicken broiler fed diets supplemented with Zysygium
aromaticum , Xylopia aethiopica and Morinda lucida

Parameters T1 T2 T3 T4 T5 T6 SEM
Total Protein (mg/dl) 37.00° 31.00° 38.00° 39.00° 52.00% 38.00°  0.99
Globulin (mg/dl) 17.00° 14.00°  15.00° 16.00° 28.00° 16.00°  1.02
Albumin (mg/dl) 20.00° 17.00°  23.00° 23.00° 24.00° 22.00® 1.17
Uric acid (mg/dl) 7.80 6.70 8.60 9.30 12.50 8.80 0.82
Triacylglycerol 92.00 90.00 70.00 78.00 82.00 76.00 0.85
HDL (mg/dl) 47.00 42.00 48.00 40.00 38.00 43.33 1.19
LDL(mg/dl) 53.00 64.00 84.00 89.00 68.00 79.00 1.50
ALT (iu/L) 12.00 14.00 12.00 11.00 6.67 6.00 0.87
AST (iu/L) 15.00 16.00 12.00 18.00 14.00 8.00 1.13
Creatinine (mg/dl) 1.20 0.90 1.10 0.80 1.00 0.90 0.21
Cholesterol (mg/dl) 118.00°  124.00° 140.00°  145.00°  122.00°  134.00" 1.39

a%dMeans on the same row having different superscript are significantly (p< .05) different

and production features of animals because of
their numerous roles in the body physiology. The
significant difference noticed in other serum
metabolites  (except serum protein and
cholesterol)  following  supplementation  of
phytobiotics in this study was also reported by
other previous studies with spices and herb
products [46,47]. Inclusion of morinda (T3) and
supplementation of morinda and zysygium (T4)
in the present study elevated the serum
cholesterol. Although contrary reports by [48]
indicated that dietary carvacrol reduces plasma
triglycerides and phospholipids, increased serum
cholesterol noticed could be attributed to the
dosage used in the study.

4. CONCLUSION AND RECOMMENDA-
TION

The main goal of the research was to find the
effect of Zysygium aromatium, Xylopia aethiopica
and Morinda lucida on haematological indices
and serum metabolite of broiler chickens. The
use of Morinda, Morinda + Zysygium, Morinda +
Xylopia and mixtures of all the phytogenic plants
showed improved PCV. The various phytogenic
plants has significant (p<0.05) effect on serum
biochemistry, such as total protein, globulin,
albumin and serum cholesterol of the broiler
chickens, despite the increase, the phytogenic
plants has no detrimental effect on the health
status of the broiler chickens.

COMPETING INTERESTS

Authors have declared that
interests exist.

no competing

REFERENCES

1. Windisch W, Schedle K, Plitzner C,
Kroismayr A. Use of phytogenic products

as feed additives for swine and poultry. J
Anim. Sci. 2008;86:140-8.

Wegener HC, Aarestrup FM, Jensen LB,
Hammerum AM, Bager F. The association
between the use of antimicrobial growth
promoting and therapeutic antimicrobials.
Journal of Anim. Feed Sci. 1998;7:7-14.

Kyriakis SC, Tsiloyiannis VK, Vlemmas J,
Sarris K, Tsinas AC, Alexopoulos C,
Jansegers L. The effect of probiotic LSP
122 on the control of post-weaning
diarrhoea syndrome of piglets. Res. Vet.
Sci. 1999;67:223-228.

Chen YJ, Kwon OS, Min BJ, Son KS, Cho
JH, Hong JW, Kim IH. The effects of
dietary Biotite V supplementation as an
alternative substance to antibiotics in
growing pigs. Asian-Australian J Anim. Sci.
2005;18:1642-1645.

Roselli M, Finamore A, Britti MS, Bosi P,
Oswald I, Mengheri E. Alternatives to in-
feed antibiotics in pigs: Evaluation of
probiotics, zinc or organic acids as
protective agents for the intestinal mucosa.
A comparison of in vitro and in vivo results.
Anim. Res. 2005;54:203-218.

Lee KW, Everts H, Kappert HJ, Frehner M,
Losa R, Beynen AC. Dietary carvacrol
lowers body weight gain but improves feed
conversion in female broiler chickens.
Journal of Appl. Poult. Res. 2003b;12:394-
399.

Bampidis VA, Christodoulou V, Florou-
Peneri P, Christaki E, Chatzopoulou PS,
Tsiligianni T, Spasi AB. Effect of dietary
dried oregano leaves on growth
performance, carcase characteristics of
growing lambs. Anim. Feed Sci. Tech
2005;121:285-295.

DOI: 10.1016/j.anifeedsci.2005.02.002



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Castanon JIR. History of the use of
antibiotic as growth promoters in European
poultry  feeds. Poult. Sci. 2007;
86:2466-2471.

Khan TA, Zafar F. Haematological study in
response to varying doses of estrogen in
broiler chicken. Int. J. Poult. Sci. 2005;
4(10):748-751.

Isaac LJ, Abah G, Akpan B, Ekaette IU.
Haematological properties of different
breeds and sexes of rabbits. Proc. 18th
Ann. Conf. Anim. Sci. Asso. Nig. 2013;24-
27.

Aderemi FA. Effects of replacement of
wheat bran with cassava root sieviate
supplemented or unsupplemented with
enzyme on the haematology and serum
biochemistry of pullet chicks. Trop. J.
Anim. Sci. 2004;7:147-153.

Doyle D. William Hewson (1739-74). The
father of haematology. Brit. J. Haem.
2006;133(4):375-381.

Togun VA, Oseni BSA, Ogundipe JA,
Arewa TR, Hammed AA, Ajonijebu DC,
Mustapha F. Effects of chronic lead
administration on the haematological
parameters of rabbits — a preliminary
study. Proc. 41st Conf. Agric. Soc. Nig.
2007;341.

Oyawoye BM, Ogunkunle HN. Biochemical
and haematological reference values in
normal experimental animals. New York:
Masson. 2004;212-218.

Ambasta SP. The useful plants of India,
publication of information directorate.
CSIR, New Delhi. 1986;301.

Chaieb K, Hajlaoui H, Zmantar T, Nakbi
KAB, Rouabhia M, Mahdouani K, Bakhrouf
A. The chemical composition and
biological activity of essential oil, Eugenia
cryophyllata (Syzygium aeromaticum L.
Myrtaceae): A short review. Phytother.
Res. 2007a;21(6):501-506.

Dalkilic B, Guler T. The effects of clove
extract supplementation on performance
and digestibility of nutrients in boilers. F U
Sag Bil Vet Derg. 2009;23:161-8.

Kame IC. Tracing modes of action and the
roles of plant extracts in non-ruminants. In:
Garnsworthy PC, and Wiseman J.
(Editors). Recent advances in animal
nutrition. Nottingham: Nottingham
University Press. 2001;135-150.

Sulieman AME, Boshra IMO, El Khalifa
EAA. Nutritive value of clove (Syzygium
aromaticum) and detection of antimicrobial

Olayemi et al.; JEAI, 14(2): 1-8, 2016; Article no.JEAI.27745

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

effect of its bud oil. Res J Microbiol. 2007;
2:266-271.

Tanko Y, Mohammed A, Okasha MA,
Umar AH, Magaji RA. Anti nociceptive and
anti inflammatory activities of ethanol
extract of Syzygium aromaticum flower bud
in wistar rats and mice. Afri. J. Trad.
Complem. Alter. Med. 2008;5:209-212.
Keerti S, Sahu SS, Mishra K, De K. In vitro
antimicrobial activity and phytochemical
screening of Syzygium aromaticum. Asian
J. Pharm. Sci. 2014;4(1):12-15.

Yegani M, Smith TK, Leeson S, Boermans
HJ. Effects of feeding grains naturally
contaminated with Fusarium mycotoxins
on performance and metabolism of broiler
breeders. Poult. Sci. 2006;85:1541-1549.
Isikwenu JO, Udomah JE. Effects of
Xylopia aethiopica dried fruits (Grains of
Selim) as additive on performance,
carcass characteristics and economic
prospects in finisher broilers. J. Agric. Vet.
Sci. 2015;8(3):111.

Olajide OA, Awe SO, Makinde JM,
Morebise O. Evaluation of the anti-diabetic
property of Morinda Ilucida leaves in
streptozotoc in diabetic rats. J. Pharm.
Pharma. 1999;51:1321-1324.

Akinyemi K, Smith S, Oyefolu A, Coker A.
Multidrug resistance in Salmonella enteric
serovar typhi isolated from patients with
typhoid fever complications in Lagos, Nig.
Public Health. 2005;119(4):321-327.
Fakoya A, Owojuyigbe OS, Fakoya S,
Adeoye SO. Possible antimicrobial activity
of Morinda lucida stem bark, leaf and root
extracts. Afri. J. Biotec. 2014;13(3):471-
475.

DOI: 10.5897/AJB10.1472

ISSN 1684-5315 ©2014 Academic Journal
Ogundare AO, Onifade AK. The
antimicrobial activity of Morinda lucida leaf
extract on Escherichia coli. J. Med. Plants
Res. 2009;3(4):319-323.

Nwinyi OC, Chinedu NS, Ajani OO.
Evaluation of antibacterial activity of
Pisidium guajava and Gongronema
latifolium. J. Med. Plants Res. 2008;
2(8):189-192

Adejumobi JA, Ogundiya MO, Kolapo AL,
Okunade MB. Phytochemical composition
and in vitro antimicrobial activity of
Anogeissus leiocarpus on some common
oral pathogens. J. Med. Plants Res. 2008;
2(8):93-196.

Osuntokun OT, Olajubu FA. Antibacterial
and phytochemical properties of some



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Nigerian medicinal plant on Salmonella
typhi and Salmonella paratyphi isolate from
infected human stool in Owo Local

Government. J. Sci. Res. & Reports.
2015;4(5):441-449:Article no. JSRR.
2015.046.

ISSN: 2320- 0227,

SCIENCEDOMAIN international,

DOI: 10.9734/JSRR/2015/12021

National Research Council. Nutrient

requirement of domestic animals. Nutrient
requirements of poultry 9th edition.
National Academy Press Washington;
1994.

Official methods of analysis, Association of
Official Analytical Chemists. 15th edition.
Washington D. C; 1990.

Coles EH. Veterinary clinical pathology.

(4th ed.). Philadelphia, Pa.: Saunders;
1986.

Colowick SP, Kaplan NO. Method of
enzymology. 2nd  edition.  Newyork
Academic press, Newyork. 1995;1:10.
Varley H, Gowelock AH, Bells M.
Determination of serum urea using the
acetyl monoxide method. Practical
biochemistry. 5th Edition.  William

Heinemann Medical
1980.

Bousnes R, Tousslay HH. Colorimetric
determination of creatinine by Jaffe
reaction. J. Biochem. 1945;158:581-591.
Wooton TD. Micro analysis in medical
biochemistry. 4th edition Churchill Ltd.
London; 1964.
Braham D, Trinder
92:142.

Roeschlau P, Bernet E, Grunber JW.
Clinical Chemistry. 1974;12:403.

SAS INC., SASO User’s guide. Statistics,
2002: Release 8.02. SAS Inc., Cary, NC,
USA.

Duncan DB. Multiple range and multiple F-
tests. Biometrics. 1955;11:1-42.

books Itd. London;

P. Analyst. 1992;

Olayemi et al.; JEAI, 14(2): 1-8, 2016; Article no.JEAI.27745

42.

43.

44,

45,

46.

47,

48.

Mitruka HM, Rawnsley SK. Clinical
biochemical and haematology. Reference
in Normal Experimental Animal. Mason,
N.Y. 1997;287-380.

Olugbemi TS, Mutayoba SK, Lekule FP.
Effect of moringa (Moringa oleifera)
inclusion in cassava based diets fed to
broiler chickens. Int. J. Poult. Sci. 2010;9:
363-367.

Zanu HK, Kagya-Agyemang JK, Kwenin
WKJ, Bonsu FRK, Antwi E, Ateni S.
Physiological response of broiler chickens

to neem (Azadirachta indica) and
akakapenpen (Rauvolfia vomitoria)
decoctions: Performance and carcass

characteristics. Int. J. Poult. Sci. 2012;10:
730-733.

Church JP, Young JT, Kebau CW, Kebay
JC, Ken WW. Relationships among dietary
constituents and specific serum clinical
components of subjects eating self-
selected diets. Ame J. Cli. Nutri. 1984;40:
1338-1344.

Mehala C, Moorthy M. Effect of aloe vera
and Curcuma longa (Turmeric) on carcass
characteristics and biochemical
parameters of broilers. Int. J. Poult. Sci.
2008;7:857-861.

Toghyani M, Toghyani M, Gheisari A,
Chalamkari G, Mohammadrezaei M.
Growth performance, serum biochemistry
and blood hematology of broiler chicks fed
different levels of black seed (Nigella
sativa) and peppermint (Mentha piperita).
Liv. Sci. 2010;129:173-178.
Available:http://www.sciencedirect.com/sci
ence/article/pii/S1871141310000387
(Viewed 06 June 2013)

Lee KW, Everts H, Kappert HJ, Frehner M,
Losa R, Beynen AC. Dietary carvacrol
lowers body weight gain but improves feed
conversion in female broiler chickens. J
Appl. Poult. Res. 2003b;12:394-399.

© 2016 Olayemi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/16456




