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ABSTRACT: To determine the ameliorative effect of coconut water on haematobiochemical
changes due to lead poisoning in wistar albino rats for six weeks, sixty rats were assigned to
four groups. 0.10g/1 of lead and 75ml coconut (cocus nucifera 1.) water were given orally for six
weeks. The mean values of red blood cells, mean corpuscular volume, mean corpuscular
haemoglobin, mean corpuscular haemoglobin concentration, red blood cell distribution width
and platelets (8.10+0.63(x10°ul), 52.7+0.87(um%), 17.9+0.56(pg), 34.73+0.65(g/dl),
17.90+0.67(%) and 670.00+42.22(x10°ul) respectively) reduced in lead treated rats when
compared with control mean values (8.41 + 0.90(x10°ul), 56.60 + 1.55(um?), 19.33 + 0.82(pg),
34.93 + 0.90(g/dl), 18.27 + 0.73(%) and 818.33+ 123.68(x10°ul) respectively ) and these values
increased in75ml coconut water only group and the group of 0.10g/l lead + 75ml coconut water
except mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration, and red
blood cell distribution width of the 75ml coconut water only. The mean values of white blood
cells, lymphocytes, total cholesterol, triglyceride, high density lipoprotein-cholesterol, low
density lipoprotein-cholesterol, low density lipoprotein-cholesterol/high density lipoprotein-
cholesterol and total cholesterol/high  density lipoprotein-cholesterol  increased
(12.23+0.57(x10%ul), 79.83+3.87(%), 64.66+6.01(mg/dl), 89.00+7.94(mg/dl),
22.67+6.93(mg/dl), 21.00+4.58(mg/dl), 1.29+0.62 and 3.36+0.83 respectively ) in the lead
group when compared with mean values of control group (5.83+0.74(x10°ul), 69.07+10.57(%),
54.00+4.04(mg/dl), 97.33+11.34(mg/dl), 20.00+£3.06(mg/dl), 17.00+6.51(mg/dl), 0.97+0.41 and
2.87+0.55 respectively) but the mean values decreased when compared with the mean values of
group of 75ml coconut water only and group of 0.10g/l lead + 75ml coconut water, except the
mean values of high density lipoprotein-cholesterol. These results indicate that coconut water
could ameliorate effects of lead toxicity © JASEM
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Introduction

Contamination of the environment by heavy metals
among these metals is lead has increased drastically
along with the rapid development of modern
industry, of which its levels have increased
substantially during the last few years (Bilandz"ic et
al. 2009). Low levels Exposure of lead has been
linked with functional and structural impairments in
both human and experimental animals (Reza et al.
2008). The hematopoietic, nervous and renal tissues
are the main targets of lead. Moreover, it hinders the
efficiency of the hepatic, reproductive and immune
function (Teijén et al. 2006 and Durgut et al. 2008).
Calcium Disodium EDTA is a long-established
artificial lead expellant but it is lethal to the liver and
kidneys. Recently, there have been many studies on

the use of natural products such as vitamins and
herbal drugs to expel lead (Xu et al. 2005). There has
been an increase of interest in the therapeutic
potential of medicinal plants as antioxidants in
reducing free radical- induced tissue damage
(Siddique et al. 2000 and Koleva et al. 2002).
Numerous plant products have antioxidant activity as
they scavenger free radicals and inhibit of lipid
peroxidation (Scartezzini and Speroni 2000 and
Tapiero et al. 2002 ).

Coconut water is one of the most all-around natural
product with increasing scientific evidence that
support the position of coconut water in health and
medicinal application (Ajibogun and Oboma 2013).
Anurag and Rajamohan (2003), in his work on
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Cardioprotective effect of tender coconut water in
experimental myocardial infarction reported that
Coconut water may offer protection against
myocardial infarction. Interestingly, a study done by
Alleyne et al (2005) has shown that regular
consumption of either coconut water or mauby (a
liquid extracted from the bark of the mauby tree,
Colubrina arborescens), or particularly, a mixture of
them, is effective in bringing about the control of
hypertension. It is thought that coconut water could
be used as important option for oral rehydration and
even so for intravenous hydration of patients in
remote region due to its electrolyte content (Pumer et
al. 2001). Some of the important components in
coconut water are cytokinins, which are class of
cytochromes (Miller et al. 1955). These cytokinins
showed anti-ageing, anti-carcinogenic and anti-
thrombotic effects. (Rattan and Clark (1994); Sheu et
al. (2004)). Anti-platelet properties and may be
potential therapeutic agent for treating arterial
thrombosis. Kinetin inhibits platelet aggregation in
human platelets when stimulated by an agonist
(Barciszewski et al. 2007) and could therefore help to
prevent blood clots (Heo et al. 2002). Coconut water
also contains folate also known vitamin B9. It was
identified in the late 1930s as the nutrient required in
reducing anemia in pregnancy which also help to
prevent mitochondrial toxicity induced by methanol
metabolites (Jackson et al. 2004). Antioxidant actions
of polyphenolics derived from plants have claimed
beneficial  health  functions  for  reducing
cardiovascular diseases (Scalbert et al. 2005).
Moreover, the presence of ascorbic acid in the natural
Coconut Water was correlated with antioxidant
properties (Mantena et al. 2003). Jodo et al in their
work on Evaluation of Chemical Constituents and
Antioxidant Activity of Coconut Water (Cocus
nucifera L.) and Caffeic Acid in Cell Culture
highlighted the importance of coconut water as a
nutritious food and its antioxidant properties. All
varieties showed good antioxidant potential,
highlighting the green dwarf which showed the best
results in scavenging DPPH radical and in protecting
lipids against the formation of TBARS, as well as
recording the highest levels of total phenols and
vitamin C. they also observed that the industrialized
processes, such as UHT and lyophilization drastically
reduced the coconut water contents and, therefore, its
therapeutic properties. Moreover, in cell culture the
green dwarf water was effective in protecting
fibroblasts against damage induced by hydrogen
peroxide. Finally, the chromatographic analysis
confirmed the presence of the caffeic acid, which
proved to be effective in inhibiting the in vitro
TBARS formation.

MATERIALS AND METHODS
Procurement of experimental animals, lead sulphate
and coconut (Cocos nucifera L.) water: Wistar albino
rats of approximately body weight of 140+5g were
purchased from the breeding unit of the Department
of Animal and Environmental Biology, Faculty of
Life Sciences, University of Benin, Benin City. They
were kept in wooden cages (45 by 30 by 20cm) with
wire mesh covers on the cages and were fed regularly
with rat pellet obtained from Ewu, Edo State, Nigeria
and water ad libitum for a period of 2 weeks for
proper acclimatization. Lead Sulphate (PbSO3) with
a laboratory reagent grade was procured from Paten
Chemicals in Benin, Nigeria. Coconut (Cocos
nucifera L.) Water obtained from traditional coconut
harvested from a non industrialized area in Benin
City.

Experimental design: Total of 60 healthy rats were
randomly assigned to the control and treatment
groups. Four groups of rats consisting of 5 rats in
each group were used for the study. 0.1g/l lead
sulphate and 75ml coconut water were orally
administered daily by using distilled water as means
of transportation for 6weeks. The groups and the
doses used for this study are shown below:

Group 1: dose of lead at 0.10g/l of water, Group 2:
75ml Coconut (Cocus nucifera L.) water, Group 3:
Dose of lead at 0.10g/l of water+ 75ml Coconut
(Cocus nucifera L.) water, Group 4: the healthy
control group.

Four rats from each group were randomly sacrificed
at every fortnight intervals after starting the
experiment i.e. 2, 4, and 6 weeks.

Collection of samples for haematology: Blood
samples were collected from the heart of dissected
albino rats using 5ml disposable sterile syringes and
were transferred into tubes containing potassium
EDTA anticoagulant for complete blood count (CBC)
analysis. The sample bottles were then kept in ice
briefly and were transferred to the Haematological
laboratory unit of UBTH, where they were analyzed.

Haematological parameter analysis: The following
blood parameter were analyzed; white blood cells
(WBC), red blood cells (RBC), blood platelets count,
haemoglobin content, hematocrit percent (HCt%),
mean corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH), mean corpuscular haemoglobin
concentration (MCHC), lymphocytes, red blood cell
distribution width (RDW), were obtained from CBC
analysis by a full-automated Sysmex Hematology
Instrument and Sysmex Cell counter (Sysmex, Japan)
using the methods of Dacie and Lewis 1991).
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Lipid profile collection: Blood collected from rats in
each group were directly transferred into the sterile
test tube and allowed to clot. The serum was
collected and stored at 4°C in a refrigerator until it
was used for Biochemical analysis.

Lipid profile analysis:  Total  cholesterol,
Triglyceride, High Density lipoprotein-cholesterol
(HDL-ch), Low Density lipoprotein-cholesterol
(LDL-ch), Low Density lipoprotein-cholesterol/High
Density lipoprotein-cholesterol (LDL/HDL), Total
cholesterol/High Density lipoprotein-cholesterol (TL/
HDL) were determined by a full-automated Sysmex
Hematology Instrument.

Statistical analysis: Data collected from the study
were analyzed using general descriptive statistics,
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one Way Analysis of Variance (ANOVA) at 95%
probability level of significant. If significant
differences were found, Duncan’s multiple range
tests was used to compare the different experimental
groups. Computer software Statistical Package for
Social Scientists (SPSS) and Microsoft Excel were
used for the statistical analyses.

RESULTS AND DISCUSSION

The results (Table 1) of this study revealed that there
were no significant differences (P>0.05) between the
mean values of RBC, MCV, MCH, MCHC, RDW
and PLT when compared with the mean values of the
control group, however, there were reduction in the
mean values of RBC, MCV, MCH, MCHC, RDW
and PLT when compared with the control group.

Table-1: Haematological parameters (mean and SE) in animals of different experimental groups

Parameter Lead at 0.10g/I

75ml Coconut

Lead at 0.10g/I of water healthy control

of water Water + 75ml Coconut. Water  group

WCB (x10°%ul)  12.23+0.57 9.50 + 1.54 10.97 £2.11 5.83+0.74
LYM (%) 79.83 £3.87 62.6 +11.83 76.3+4.94 69.07+ 10.57
RBC (x10°ul) 8.10+0.63 9.78+0.39 8.12+0.53 8.41+0.90
HGB (g/dl) 15.6 £0.35 16.67 + 0.62 15.7 £1.65 16.13+0.57
HCT (%) 40.17 £5.99 50.50 + 0.60 41.73£0.99 40.70 £2.25
MCV (um®) 52.7+0.87 51.73 + 1.67 53.07 £0.41 56.60 + 1.55
MCH (pg) 17.9+0.56 17.3+0.21 17.93+0.19 19.33+0.82
MCHC (g/dl) 34.73 +0.65 341071 34.53 +0.86 34.93+£0.90
RDW (%) 17.90 + 0.67 17.67 +0.18 18.23+0.38 18.27+0.73
PLT (x10%ul) 670.00 + 42.22 796.67 + 77.05 698.33 + 120.22 818.33+ 123.68

The reduction in the mean values of RBC, MCV,
MCH, MCHC and RDW might be due to decreased
life span of erythrocytes ( Julian 1971) and increased
fragility of erythrocytes (Donavick 1966) and
inhibitory  effect of lead on erythrocyte
enzymes(GA3PD & G6PD) ( Stone and Soares
1976). Similar observations were made by MuGahi et
al. (2003) in adult rats. When these mean values
RBC, MCV, MCH, MCHC, RDW and PLT of the
lead group were compared with the 75ml Coconut
(Cocus nucifera L.) water only group and the group
of lead at 0.10g/l of water+ 75ml Coconut (Cocus
nucifera L.), although there were no significant
differences (P>0.05) but the values were higher than
those of the lead group except in MCH, MCHC,
RDW of the 75ml Coconut (Cocus nucifera L.) water
only. All mean values of RBC, MCV, MCH, RDW
and PLT in the group of Lead at 0.10g/l of water+
75ml Coconut (Cocus nucifera L.) were higher than
the mean values of lead group except the mean values
of MCHC. The ability of the coconut water to
counteract the reduction might be due to the fact that
Coconut water contains iron and folate also known
vitamin B9. It was identified in the late 1930s as the

nutrient required in reducing anemia in pregnhancy
which also help to prevent mitochondrial toxicity
induced by methanol metabolites (Jackson et al.
2004), anti inflammatory effect, anti-thrombotic
effects and antioxidant property of Coconut (Cocus
nucifera L.) water (Scalbert et al. 2005; Barciszewski
et al. 2007; Rattan and Clark (1994); Sheu et al.
(2004). An increase in the mean values of WBC and
LYM were observed in lead fed rats when compared
to control, although there were no significant
differences (P>0.05). The increased values of WBC
and LYM might be due to lead inflammation in
tissues and Lymphocytopenia might be due to
pathological changes that were taken place in spleen
and lymphnode (Yagminas et al. 1990 ) and This is a
likely response to metal poisoning (Stock and
Hoffman 2000). These mean values of WBC and
LYM reduced in the 75ml Coconut (Cocus nucifera
L.) water only group and the group of lead at 0.10g/I
of water+ 75ml Coconut (Cocus nucifera L.) when
compared with the lead group.

Lipid and lipoprotein abnormalities play a key role in
the pathogenesis and progression of atherosclerosis
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and cardiovascular diseases (Chrysohoou, et.al. 2004;
Glew et.al. 2002). From the result (Table 2) of this
work, there were increase mean values of total
cholesterol (TC) (P>0.05), High Density Lipoprotein
(HDL-ch) (P>0.05), Low Density Lipoprotein (LDL-
ch) (P>0.05), Low Density Lipoprotein/High Density

Lipoprotein-cholesterol (LDL/HDL-ch) (P>0.05) and
total cholesterol/ Density Lipoprotein (TL/HDL)
(P>0.05), and a decrease mean values in Triglyceride
(P>0.05), were observed in lead fed rats when
compared to control.

Table-2: lipid parameters (mean and SE) in animals of different experimental groups

Parameter Lead at 0.10g/1 75ml Coconut Lead at 0.10g/I of water+ healthy control
of water Water 75ml Coconut Water group
TL (mg/dl) 64.66 + 6.01 63.66 +10.73 59.33 +3.53 54.00 + 4.04
Trig (mg/dl) 89.00 +7.94 76.00 £ 7.09 83.33 £ 26.56 97.33+£11.34
HDLC (mg/dl) 22.67+£6.93 29.33 +10.40 24.33+4.19 20.00 + 3.06
LDLC (mg/dl) 21.00 +4.58 19.33+1.86 18.33+6.94 17.00 + 6.51
LDL/HDL 1.29 +0.62 0.86 +0.31 0.84+0.42 0.97+041
TL/HDL 3.36 +0.83 2.46+0.43 2.58 +£0.37 2.87 +0.55
The findings of Shyam, et.al. 2012, indicated that  Acknowledgment : | wish to express my heartfelt

exposure to lead alters the metabolism of cholesterol
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and observed at all adult ages (Baron 2000). In this
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