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Abstract
The study evaluated the haemato-biochemical alterations and acute toxicity of hydro-methanol root
extract of Anarcaduim occidentale (AO) in cockerels. Forty chickens randomly assigned into four groups (A,
B, C and D) of 10 birds each were used for the experiment. Groups A, B, C and D received 3000, 1500 and 500
mg/kg body weight of the extract and distilled water respectively. Relative weights, haematology, serum
biochemistry, gross and histopathological features of the lymphoid organs of chickens were studied. No
significant (P>0.05) variation was observed in their body weights. The white blood cell count of group A
chicken were significantly (P<0.05) lower than that of groups B and C chickens. Serum biochemistry tests
revealed significant (P<0.05) variations at different doses for the alanine aminotransferase, alkaline
phosphatase, serum total protein, albumin, cholesterol, triacylglycerol, uric acid, creatinine, calcium and
phosphorus activities when compared to the control group. Gross and histopathological examinations showed
no overt alterations in the tissues examined. It was observed that varied doses of root extract of Anarcaduim
occidentale caused significant decrease in haematology and serum biochemistry parameters of chickens and no
obvious lesions in internal organs.
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Introduction
Poultry production is an important component of the livestock sector worldwide. Poultry industry is
now one of the emerging, promising, beneficial, and important sectors that have been contributing
progressively to the global economy. In Nigeria, poultry is the most commonly kept livestock and over 70% of
the farmers keep chickens (Armar-Klemesu and Maxwell, 1999). Development of the poultry sector in Nigeria
is being hampered by several factors of which diseases are considered as the major factor. Enormous resources
go down the drain each year due to outbreaks of diseases in poultry. Currently, there is a large and everexpanding global population base that prefers the use of natural products in preventing and treating medical
problems. Consequently, many pharmaceutical companies have been influenced to produce new formulations
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extracted from plants and herbs (Jassim and Naji, 2003). Medicinal use of extracts of various parts of
Anacardium occidentale (AO) (Cashew tree) has been reported worldwide. The AO tree has been known as
multipurpose tree whose leaves, stem and bark extracts are used extensively for treatment of different diseases
such as tumour, venereal diseases, congestion, cold and dental caries (Agedah et al., 2010; Arekemase et al.,
2011). Our earlier study had shown that root extract of AO is safe in in-vitro and in-vivo model and therefore
can be used in ethnomedicine (Omeke et al., 2018a). The plant leaf is used as an additive in poultry feed to
improve growth performance and the production of quality eggs (Aroche, et al., 2019).
Clinical biochemistry together with haematology, pathological and physical examinations remain the
corner stone of medical diagnosis of diseases in animals and man (Stockham, 2008). Clinical biochemistry plays
a vital role in avian species, which commonly show minimal overt signs of disease even when ill (Harr, 2009;
Nse Abasi et al., 2014). Quantitative determination of a wide variety of substances (substrates, enzymes and
hormones) in serum helps to assess the functional status of the vital organs such as kidney and liver.
Investigation of blood constituents play vital role in assessing the physiological, pathological and nutritional
status of an organism; this provides opportunity to assess the presence of several metabolites and other
constituents in the animal body (Stockham, 2008; Nse Abasi et al., 2014). These parameters indicate the degree
of organ damage and the response of the disease to therapy (Cole, 1986; Harr, 2009). Alteration in the
constituent compounds of blood when compared to normal value could serve as a reflection of the metabolic
state of an animal (Wheater et al., 1987). These are thus used to evaluate the systemic relationship and
physiological adaptations in the body of animal exposed to toxicant and stresses due to environmental,
nutritional and pathological factors (Harr, 2009; Afolabi et al., 2010; Saulawa et al., 2012). Haematology and
clinical biochemistry parameters in chickens are generally used as an aid to diagnosis of organic, infectious, noninfectious and parasitic diseases. Animals with good blood composition are likely to show good performance
(Isaac et al., 2013).
Interest in medicinal plants have increased recently especially on their effects on humans. Evaluation of
the safety or hazards presented by substances such as pharmaceuticals, natural products and industrial
chemicals prior to use is very vital. Laboratory study and tests on blood profile are important tools that help in
detecting any deviation from the normal in the animal or human body (Benjamin, 1981). A search through
available literature showed that there are no reports on the safety of Anacardium occidentale and its effect on
haematology and clinical biochemistry parameters use in avian species except for that of Omeke et al. (2018a);
hence the present study, which evaluated alterations in haematology and clinical biochemistry of chickens given
varied acute doses of Anacardium occidentale root extract.

Materials and Methods

Plant collection and identification
Fresh root of AO was sourced from Nsukka town in Nsukka Local Government Area, Enugu State of
South-East Nigeria in January 2018. The samples were taken to the Department of Plant Science and
Biotechnology, University of Nigeria Nsukka (UNN) for proper identification and the voucher sample
(UNN|H.AO|2018.2) was kept in the herbarium of the Department.

Preparation and extraction of plant materials
The root of AO was sorted to remove any unwanted particles. They were chopped into small bits and
dried under shade in World Bank Assisted STEP B Drug Discovery laboratory in the Department of Veterinary
Physiology and Pharmacology University of Nigeria Nsukka. The dried specimens were pulverized using
hammer mill in the Department of Crop science, UNN into coarse powder. The specimen was extracted using
cold maceration by soaking 500 g in 3 liters of 70% hydro-methanol for 48 hours with intermittent shaking.
The extracts were filtered using Whatman No 1 filter paper. The filtrate was concentrated to dryness using hot
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air oven (Gallenkamp) at 40 °C. The crude extract was weighed to determine the percentage yield. The
percentage yield was calculated using the formula below:
Percentage yield % w/w

=

!

"

× 100

The harvested root extract was stored in refrigerator at 4 °C before use. The extract was dissolved using
distilled water.

Experimental animals and acute toxicity study
Forty-day old cockerels were procured from Zartech Hatchery Ibadan, Nigeria and were brooded for
two weeks using standard management procedures. The birds were fed with commercial feed and water ad
libitum and were vaccinated against Newcastle disease and infectious bursal disease viruses. At eight weeks of
age, the birds were randomly assigned into four groups of A, B, C and D with each group comprising 10 birds.
Five birds were weighed in each group and the average weight was used to calculate the doses. They were treated
with the extract at the doses of 3000, 1500 and 500 mg/kg body weight (b/w) (OECD, 2001) for group A, B
and C respectively through oral administration using 1 ml syringe. The control group (Group D) received 10
ml/kg distilled water through the same route. The birds were observed for two weeks (14 days) for signs of
toxicity and mortality.

Blood sample collection
Three milliliters of blood sample were collected each from five randomly selected birds for haematology
and serum biochemistry 48 hours post administration of the extract from the jugular vein into labelled sample
bottles. All haematological determinations followed standard procedures and were done immediately upon
collection of blood samples. One milliliter was collected in a sterile sample bottle containing 1 mg of ethylene
diamine tetra acetic acid (EDTA) anticoagulant for haematology while two milliliters were collected into plain
sample bottle for serum biochemistry.

Haematological determination
The packed cell volume (PCV) was determined by the microhaematocrit method with the aid of a
microcapillary tube, microhaematocrit centrifuge and reader (Hawksley, England) (Coles, 1986). The
haemoglobin concentration (HbC) was determined by the cyanomethaemoglobin method (Higgins et al.,
2008). The red blood cell (RBC) count was obtained by the hemocytometer method (Schalm et al., 1975) using
an improved Neubauer counting chamber (Hawksley, England) and avian RBC diluting fluid (Campbell,
1994). The total WBC count was performed by the hemocytometer method using an improved Neubauer
counting chamber (Hawskley, England) and a special avian WBC diluting fluid composed of aqueous phloxine,
propylene glycol and sodium carbonate (Campbell, 1994). The differential WBC count was performed
following the Leishman technique (Campbell, 1994). Results for each cell type were expressed as percentage of
the total WBC (Thrall and Weiser, 2002).

Serum biochemistry determination
Alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP)
activities were determined by standard methods using Randox test kits (Randox Laboratories, UK). The serum
uric acid was determined by the modified Berthelot-Scarcy method (Fawcett and Scott, 1960); while the
creatinine was determined by the modified Jaffe method (Blass et al., 1974). The serum cholesterol was
determined by enzymatic colorimetric test method (Allain et al., 1974). Serum total protein was obtained by
the Biuret method as described by Kohn (1995) while the albumin was determined using bromocresol green
following the method of Doumas (1972). The serum calcium was determined by the o–cresolphthalein method
(Kessler and Wolfman, 1964) while the serum phosphorus levels were determined by Fiske-Subba-Row
method (Goodwin, 1970).
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Gross and histopathological determinations
At the end of the period of observation, three birds from each group were randomly selected and
humanely sacrificed for gross and histopathological studies. The spleen, thymus and bursa of Fabricius, were
thoroughly examined for gross changes and collected for histopathological examination. They were fixed in
10% buffered formalin for not less than 24 hours. Histopathological studies were carried out as described by
Drury and Wallington (1976).

Statistical analysis
Data collected were subjected to analysis using SPSS version 16.0 (Chicago, USA). One-way analysis of
variance followed by Duncan’s multiple post hoc comparison test was applied to compare the mean
haematological and serum biochemistry parameters among groups. Data generated were expressed as mean ±
standard error of mean. All tests were performed with a P<0.05 level of significance.

Results and Discussion

Acute toxicity study
Extraction yielded 2.8% w/w solid materials. After administration of the extract to birds, those in group
A (3000 mg/kg of extract) showed transient clinical signs of dullness and gasping which lasted for an hour. The
birds in other groups did not show any signs of abnormality. There was no significant (P>0.05) variation in
mean body weight of the birds in all the groups (Table 1).
Table 1.
1 Relative body weight of cockerels (gram) administered varied doses of root extract of Anacardium

occidentale
Weeks
Week 0
Week 1
Week 2

Group A
470.00 ± 44.72
600.00± 117.26
624.00± 128.96

Means ± Standard deviation
Group B
Group C
418.00 ± 46.04
450.00 ± 35.36
640.00± 129.42
640.00 ± 54.77
684.00± 126.61
750.00± 145.77

Group D
444.00 ± 37.82
560.00± 114.02
620.00± 135.09

Gross and histopathological study
Post-mortem examination of the sacrificed birds revealed no gross lesion in the spleen, thymus, and
bursa of Fabricius. Histopathological examination also showed no significant alteration in the examined organs
(Figure 1A-C).

Haematology and serum biochemistry
The haematology and serum biochemistry results are shown in Tables 2 and 3 respectively. There were
no significant (P>0.05) variations among all the groups in their mean PCV value, Hb concentration and RBC
counts (Table 2), which shows that the extract has no adverse effect on these blood parameters. The total white
blood cell counts of chickens given 3000 mg/kg of the extract was significantly (P<0.05) lower than that of
chickens given 1500 mg/kg of the extract. The mean WBC count of chickens that received 500 mg/kg of the
extract and those that received distilled water did not differ (P>0.05) significantly from those of other groups.
The lymphocyte counts of group A (3000 mg/kg of extract) chickens were significantly (P<0.05) lower than
those of groups B (1500 mg/kg) and C (500 mg/kg). The heterophil and eosinophil counts showed no
significant (P>0.05) variations across the groups. The mean monocyte counts in group A (3000 mg/kg)
chickens were significantly (P<0.05) lower than that of group B (1500 mg/kg). The higher lymphocyte counts
in groups B and C suggest that the dose extract at 1500 and 500 mg/kg body weight boosts lymphocyte counts
and thus can be useful in treatment of diseases such as infectious bursal disease and other diseases associated
4
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with lymphocyte depletion (Igwe et al., 2017; Omeke et al., 2018b). Also, the significantly (P<0.05) higher
monocyte counts in the group given 1500 mg/kg bw implies that at this dose, the extract may be useful in the
treatment and management of chronic diseases and infections due to higher bacteria where monocytes and
macrophages play a major role. The anti-microbial, anti-protozoa and anti-viral activities of various parts of
AO has also been reported (Omojasola and Awe, 2004; Agedah et al., 2010 and Ifesan et al., 2013).

A

B

C
Figure 1. A. H & E thymus section from cockerels exposed to the high dose of root extract of Anacardium
occidentale showing no obvious pathological change. Magnification H&E X400; B. H & E spleen section
from cockerels exposed to the high dose of root extract of Anacardium occidentale. showing no obvious
pathological change. Magnification H&E X400; C: H & E Bursa of Fabricius section from cockerels
exposed to the high dose of root extract of Anacardium occidentale showing no obvious pathological
changes with normal distribution of lymphocytes. Magnification H&E X400
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Table 2.
2 Haematological parameters of cockerels given varied doses of Anarcadium occidentale root extract
(AORE)
Means, with standard error in brackets
Haematological
Group A
Group B
Group C
Group D
parameters
(3000 mg/kg)
(1500 mg/kg)
(500 mg/kg)
(control)
Packed cell volume
29.83
29.67
29.17
28.33
(1.74)
(0.88)
(1.36)
(1.17)
Haemoglobin conc.
8.92
9.18
8.75
8.63
(g/dl)
(1.10)
(0.28)
(0.56)
(0.31)
Red blood cell count
3.90
3.99
3.85
3.67
(106/µl)
(0.29)
(0.16)
(0.33)
(0.28)
White blood cell
8367a
12200b
10433ab
10450ab
count (/µl)
(4.94)
(11.64)
(4.63)
(12.63)
Lymphocyte count
4420a
7281bc
6239c
5295ac
(/µl)
(1.38)
(6.47)
(0.48)
(6.81)
Heterophil count
2605
2135
2346
2871
(/µl)
(5.53)
(3.14)
(2.84)
(3.43)
Monocyte count
980a
2726b
1471ab
1795ab
(/µl)
(2.52)
(7.92)
(1.85)
(5.19)
Eosinophil count
362
2.02
377
0.27
(/µl)
(0.70)
(0.79)
(0.52)
(0.32)
abc

Superscripts in a row indicate significant differences between the means of the groups, p < 0.05.

Serum biochemistry
Results of serum biochemistry showed that there were no significant (P>0.05) variations among the
groups in their AST activity and globulin levels (Table 3). The serum ALT activity of groups A and B chickens
were significantly lower (P<0.05) than those in groups C and D. Therefore, this suggests that the extract at the
doses of 3000 and 1500 mg/kg bw may have hepatocyte membrane stabilizing effect and thus may be
hepatoprotective in disorder and diseases associated with breaches in hepatocyte integrity (0zer et al., 2008;
Ramaiah, 2011). Also, the ALP activity of the group B chickens was significantly (P<0.05) lower than those of
chickens in groups C and D, which also implied that the membrane stabilizing effect of the 1500 mg/kg bw
dose extended to the biliary epithelium which produces ALP (Ramaiah, 2011). The serum total protein and
albumin levels of the group A chickens were significantly (P<0.05) lower than those of groups B and C
chickens, though it was not significantly (P<0.05) different from that of group D. The finding of a lower total
protein and albumin levels in the group A chickens implies that treatment with 3000 mg/kg bw may have
compromised the protein synthetic capability of the liver as serum total protein and albumin are synthesized
by the liver (Ozer et al., 2008). The serum total cholesterol of group C that received 500 mg/kg bw of the
extract had significantly lower (P<0.05) serum total cholesterol value when compared to the control group.
This implies that this low dose decreases total cholesterol level. The serum tricyglycerol levels of groups A, B
and C were significantly (P<0.05) lower than that of group D. The result of serum cholesterol and
triacyglycerol implies that the extract exhibited a hypolipidemic effect and can thus be used to lower blood
cholesterol and triacyglycerol levels and treat ailments associated with derangement in serum lipid profile
(dyslipidaemia). The positive effect of AO on cholesterol level had earlier been reported by Shafe et al. (2014)
and Nwozo et al. (2016).
The serum uric acid levels of groups A, B and C chicken were significantly (P<0.05) lower than that of
group D, while the serum creatinine levels of groups A and B chickens were significantly (P<0.05) lower than
that of groups C and D (Table 3). The effect of this extract on uric acid and creatinine suggests that the extract
improved renal function, as uric acid and creatinine are the biomarkers of kidney function (Sirois, 2015). The
serum calcium of groups A and C were significantly (P<0.05) lower than that of group D, while the serum
phosphorus levels of group B chickens were significantly (P<0.05) lower than that of group D. The
6
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implications of these alterations in serum calcium and phosphorus may be that the extract can affect bone
formation and egg lay as these minerals play important role in growth and reproduction (Pastore et al., 2012;
Igwe et al., 2018).
Table 3. Serum biochemistry alterations in groups of cockerels given varied doses of Anarcadium
occidentale root extract (AORE)
Means, with standard error in brackets
Serum Biochemistry
Group A (3000
Group B
Group C
Group D
Parameters
mg/kg)
(1500 mg/kg)
(500 mg/kg)
(Control)
Aspartate
87.63
86.90
90.36
92.55
aminotransferase
(2.76)
(3.42)
(1.71)
(2.32)
(U/L)
Alanine
6.34 a
6.93a
8.84b
9.72b
aminotransferase
(0.54)
(0.29)
(0.26)
(0.81)
(U/L)
Alkaline
535.22 ac
533.28 a
548.57 b
539.67 c
phosphatase (U/L)
(2.86)
(2.07)
(1.39)
(1.73)
4.29 b
4.28 b
3.87 a
4.04 ab
Total proteins (g/dl)
(0.15)
(0.11)
(0.10)
(0.09)
2.24a
2.43b
2.42 b
2.31ab
Albumin (g/dl)
(0.02)
(0.03)
(0.07)
(0.06)
1.62
1.86
1.86
1.73
Globulin (g/dl)
(0.17)
(0.10)
(0.05)
(0.15)
Total Cholesterol
116.38 ab
115.71 ab
99.24 b
126.76 a
(mg/dl)
(11.55)
(3.42)
(4.13)
(3.02)
a
a
a
77.14
80.21
86.21
100.13 b
Triglyceride (mg/dl)
(4.11)
(4.37)
(2.95)
(4.36)
a
a
a
8.29 b
5.61
6.49
5.88
Uric acid (mg/dl)
(0.36)
(0.55)
(0.28)
(0.79)
0.31 a
0.30 a
0.36 b
0.35 b
Creatinine (mg/dl)
(0.01)
(0.00)
(0.01)
(0.02)
9.66 ab
9.10 a
10.13b
9.02a
Calcium (mg/dl)
(0.29)
(0.23)
(0.19)
(0.32)
3.97 b
4.83 ac
4.22 c
4.65 ac
Phosphorus (mg/dl)
(0.20)
(0.13)
(0.10)
(0.15)
abc

Superscripts in a row indicate significant differences between the groups, p < 0.05

Conclusions
Based on the result of the study, it was concluded that the high and mid doses of the root extract of
Anarcaduim occidentale extract caused a significant decrease in serum alanine aminotransferase activity and
creatinine level while the mid and low doses increased lymphocyte and monocyte numbers. High and low doses
caused a decrease in serum calcium while the mid dose caused a decrease in serum phosphorus level. These
significant alterations especially in the serum calcium and phosphorus levels may affect egg lay in birds and
should be used in caution during disease treatment in laying birds.
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