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Abstract

Biochemical studies on Otamiri river Owerri were carried out using albino rats. The results obtained for weight
studies, showed that average weight change and average percentage weight change after administration of
water and feed reduced significantly (p<0.05) in test rats when compared to those of the control rats. Liver
function studies revealed a significant increase (p<0.05) in AST (8.43 + 1.46 U/L), ALT (34.29 + 3.61 U/L), and
ALP (59.20 £1.87 iu/L) in the test rats against AST (2.23 + 0.18 U/L), ALT (27.45+£2.47 U/L), and ALP
(40.63%4.44 iu/L) of the control. Total bilirubin and conjugated bilirubin in test rats increased insignificantly
(p>0.05) against those of the control rats. Hematological studies showed a significant increase (p<0.05) in
packed cell volume (49.10 + 1.19%), hemoglobin (23.59 + 1.19 g/dl), White blood cell total (5193.00 +277.37
cellss/mm2), lymphocytes count (46.54 + 1.72%), basophils count (19.90 + 1.40%), and monocytes count (10.82
+ 0.63%) in test rats against packed cell volume (39.70+ 1.21%), hemoglobin (17.07+ 1.55 g/dl), White blood
cell total (4005.00+ 1.21 cells/mm2), lymphocytes count (40.65 + 0.63%), basophils count (13.35 + 1.54%) and
monocytes count (3.31 + 0.48%) of the control rats while neutrophils count (10.25 + 1.92%), eosinophils count
(3.43 £ 0.67%) and erythrocyte sedimentation rate (4.16 + 0.66mm/hr), reduced significantly (p<0.05) in test
rats when compared to neutrophils count (20.63 + 0.96%), eosinophils count (21.10 + 1.34%) and erythrocyte
sedimentation rate (8.09 + 0.75 mm/hr), of the control. The kidney function studies revealed that apart from
creatinine, which reduced insignificantly (p>0.05) in test rats against the control, urea (19.47 + 0.09 mg/dl),
potassium ion (2.90 + 0.04 mEg/L), sodium ion (43.06 + 0.02mEq/L), chloride (80.40 + 0.06 mEg/L), and
bicarbonate (32.00 + 0.02 mEg/L), reduced significantly (p<0.05) in test rats against urea (21.82 + 0.07 mg/dl),
potassium ion (3.70 £ 0.06 mEg/L), sodium ion (57.02 + 0.03 mE/L), chloride (102.00 + 0.04 mEg/L) and
bicarbonate (36.20 + 0.05 mEg/L) of the control rats. The prepresent study has shown that Otamiri river water
has effects on biochemical parameters and people dependant on the river water especially for domestic uses
may be exposed to these effects
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INTRODUCTION southeastern region of Nigeria and its environs is
Surface water is a term used to describe water among such rivers exposed to deterioration by high
sources occurring naturally on the ground (Amadi et population growth and indiscriminate waste disposal.
al., 2006; Oloyede et al., 2003). Accessibility and Some industries, institutions, and outlets located
availability of fresh and clean water is the key to along the river, discharge their waste water into the
sustainable development and an essential element in river. The regular use of the river banks for
health (Odeyemi et al., 2010; Adekunle et al., 2004). agricultural activities may cause the washing of agro-
Surface water bodies in developing countries are chemicals into the river during heavy rainfall.
predisposed to pollution. Water is generally said to be Otamiri river serves as a source of domestic water
polluted when its acceptable quality has been altered and fishing ground to local population living along its
by man’s activities through anthropogenic inputs banks. It is also the source of water to Owerri
such that its intended usage for commercial or municipal water treatment plant.

domestic purpose is hampered (lbeh and Mbah, 2007;

Amadi et al., 2006). Industrial activities and There are many published reports on Nigerian rivers
urbanization in developing countries like Nigeria, (e.g., lbeh and Mbah, 2007; Victor et al., 2007;
have gradually led to surface water deterioration in Akaninwor and Egwim, 2006; Ekaise and Anyasi,
recent years and consumption of such water could 2005, Amadi et al., 2003; Oloyede et al., 2003;
threaten health since it consists of grouped organic Umeham, 2000) but there is limited data on Otamiri
and inorganic pollutants (Akaninwor and Egwim, river. Due to the importance of Otamiri river as a
2006). Otamiri river, one of the major rivers that flow resource to Owerri Municipality and its delicate
through Owerri, the capital city of Imo State in the environments, the present study investigated the
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effect of Otamiri river on the liver, kidney and
hematologic status using wistar albino rats.

MATERIALS AND METHODS

A total of sixteen stocks of albino rats (Wister strain)
were obtained from the animal colony of Department
of Biochemistry, Abia state University, Uturu, Abia
State, Nigeria. The rats were weighed and allocated
to two groups of eight rats each. The grouping was
done on weight basis and groups were equalized as
nearly as possible with respect to body weight. The
rats were housed in plastic cages covered with wire
meshes and had facilities for food and water in them.
The rats were given the same feed and water for the
initial acclimatization period of three days before
administration commenced. The rats feed was a
pelletized commercial rat feed (Pfizer Livestock Co.
Ltd, Aba, Nigeria). After acclimatization period, the
test group (Group A), was given water from Otamiri
river, while the control group (Group B), was given
eva (Cola-cola product) water. The feeding lasted for
a period of twenty-eight (28) days. The floors of the
cages were constantly cleaned at interval of two days.
At the end of twenty-eight (28) days feed and water
administration period, the rats were reweighed, and
sacrificed by making incisions at their cervical
regions with sterile blades after being put to sleep
(authanization) in a close container with the help of
chloroform. The blood for kidney and liver function
analysis were collected into anticoagulant free tubes
with corks, while the one for hematology test was
collected into heparin treated tubes with corks. The
tubes were appropriately labeled and were
subsequently used for analysis.

Serum Assay

The level of alkaline phosphatase (ALP) was
determined by the method of Write et al (1972).
Alanine aminotransferase (ALT) and aspartate
aminotransferase  (AST) were determined as
described by Reitman and Frankel (1957). The assay
of bilirubin both total and conjugated was carried out
using the Jendrasik and Groff (1938). Creatinine was
determined as described by Heinegard and
Tiderstorm (1973). Urea estimation done using
Urease-Berthlot method. Potassium ion was
determined by direct spectrophotometric method.
Sodium ion level was detected using the methods
described by Maruna (1958) and Trinder (1951).
Chloride and bicarbonate were determined using
modified Skeggs and Hochestresser (1964) method
and Forrester et al (1976) respectively.

Hematological Analysis

Hemoglobin (Hb) level was estimated by the method
of Drabkin and Austin (1932). Packed cell volume
(PCV) level was determined by micro hematocrit
method. White blood cell (WBC total) counts were
determined by the method of Hoffbrand and Pettit
(2000).

Statistical Analysis
Results were presented as mean + standard deviation
for the groups. Student t-test as described by Pearson
and Hartley (1966) was used for test of significance
between the groups.

RESULTS AND DISCUSSION

Table 1 shows the effect of Otamiri river water on
body weight. From the results, average weight
change and average percentage weight change of test
rats reduced significantly (p<0.05) when compared to
those of the control rats. The observed reduction in
weight of test rats could be that Otamiri river water
affected fat production in the body of test rats and it
manifested as weight loss in the rats. The loss in
weight of test rats observed in this study is in line
with the earlier observation made by Okeoma (2007)
on rats given Nworie river water.

Table 1: Weight changes of rats’ given Otamiri water
for twenty-eight days.

Parameters Test Control
Average weight of rats
before administration of | 55.13+0.93 52.30+5.04

water and feed (g).

Average weight of rats after
administration of water and
feed ().

138.38+8.21* 150.93+17.11*

Average weight change of
rats after administration of
water and feed (g).

83.25+7.89* 98.63+13.67*

Average % weight change of
rats before administration of
water & feed.

12.83+5.27 12.17+1.17

Average % weight change of
rats after administration of
water & feed. 11.44+1.08* 13.56+3.76*
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Values are mean + standard deviations (n=8). Values
with asterisks (*) are statistically significant (p<0.05).

The results of haematological studies presented in
table. 2, revealed a significant increase (p<0.05) in
hemoglobin (Hb) levels of test rats against the
control. The observed increase may be that Otamiri
river water stimulated EPO or haematopoietin, a
glycoprotein hormone that controls erythropoiesis or
red blood cell production (Okeke et al; 2006, Krishan
and Veena, 1980). When an antigen is introduced into
an organism, antibodies are produced in response to
the antigen. The significant increase (p<0.05)
observed in WBC count of test rats over the control
may be as a result of combined effects of
physiological and chemical factors in the metabolic
system of the rats which Otamiri river water may
have induced. The differential count revealed
significant increase (p<0.05) in lymphocytes count,
monocytes count and basophils count in test rats
against the control. The observed increase in
lymphocytes may be as a result of polluted nature of
Otamiri river since lymphocytes are sources of serum
immunoglobulin and cellular immune response, they
therefore attack foreign substance directly or
indirectly (Ukaga et al; 2005). The monocytes are
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major phagocytic cells and the largest in the body.
Their increase in test samples against the control in
this study further supports the presence of foreign
substances in otamiri river water. Basophils increase
observed in the present study shows that Otamiri
water can stimulate basophils production since they
are always in small number (Pincus and Abraham,
2006). The decrease observed in neutrophils and
eosinophils counts in this study was significant
(p<0.05) in test rats against the control. The decrease
may be as a result of the suppressing effect of
Otamiri water on the cells production in the system.
The packed cell volume (PCV) increased
significantly (p<0.05) in test rats against the control.
The observed increase may be as a result of increase
in most of the parameters of white blood cell as
observed in this study. Erythrocyte sedimentation rate
(ESR) reduced significantly (p<0.05) in test rats
against the control. The observed reduction may be as
a result of increase in almost all the blood parameters
which may have increased the mass of the blood and
hence lowered the sedimentation rate (Akah et al;
2009 Ita et al; 2007; Pincus and Abraham, 2006,
Okonkwo et al; 2004; Ogwumike, 2002; Dacie and
Lewis, 1994). The observed reduction in ESR in test
rats may mean increase production of blood plasma
albumins which can gradually result in disease
condition if this continues in the system of the rats
(Hoffbrand and Pettit, 2000; Edward, 1981).

Table 2: Hematological studies on rats given Otamiri
river for twenty — eight days.

ALT and AST may be caused by wide range of liver
diseases. Both AST and ALT are excellent markers
of liver damage caused by exposure to toxic
substances (Ranjna, 1999) although ALT is more
liver specific enzyme for diagnostic use when the
integrity of the hepatocellular membrane is
compromised (Moss and Henderson, 1996). The
significant increase observed in serum levels of ALT
and AST in test rats in this study may be an evidence
of hepatotoxicity of Otamiri water. This result is in
line with the work of Amadi et al; (2006) on rats
given Nworie river water. Alkaline phosphatase
(ALP) occurs in the liver next to bile ducts, and in the
bone, and leaks into the blood stream in a way similar
to that of transaminases (Friday, 2004; Mathew,
2001). Observed ALP in test rats increased
significantly (p<0.05) against the control. The
observed increase is in line with the earlier work of
Amadi et al (2006). There was an insignificant
increase (p>0.05) in bilirubin (both total and
conjugated) in test rats when compared to the control.
This therefore implies that Otamiri water has no
effect on bilirubin and may not be linked with
diseases connected with bilirubin in the system. The
present result is in line with Amadi et al; (2006).

Table 3: Liver enzyme studies on rats administered
Otamiri water for twenty- eight days.

Enzyme Test Control
ALP (iu/L) 59.20+£1.87* 40.63+4.44*
AST (Ul 8.43+1.46* 2.23+0.18*
ALT (U/D) 34.29+3.61* 27.4542.47*
Total bilirubin (mg/dl) 0.64+0.11 0.39+0.018
Conjugated bilirubin (mg/dl)

0.17+0.14 0.05+0.00

Values are mean =+ standard deviations (n=8). Values
with asterisks (*) are statistically significant (p<0.05).

Parameters Test Control
Packed cell volume | 49.10+1.19* 39.70+1.21*
(PCV) %

Hemoglobin (Hb) (g/dl) | 23.59+1.19* 17.07+1.55*
White blood cell total | 5193.00+277.93* | 4005.00+1.21*
(cells/mm?)

Lymphocytes count (%) | 46.54+1.27* 40.65+0.63*
Neutrophils count (%) 10.25+1.92* 20.63+0.96*
Basophils count (%) 19.90+1.40* 13.35+1.54*
Monocytes count (%) 10.82+0.63* 3.31+0.48*
Eosinophil’s count (%) 3.43+0.67* 21.10+1.34*
Erythrocyte

sedimentation rate | 4.16+0.66* 8.09+0.75*
(mm/hr)

Values are mean + standard deviations (n=8). Values
with asterisks (*) are statistically significant (p<0.05).

The liver primarily detoxifies harmful substances,
secretes bile into intestine, synthesizes and stores
important  molecules, among  other  things
(Wurochekke et al; 2008). The results of enzyme
studies presented in table 3, revealed that serum
levels of ALT and AST showed significant increase
(p<0.05) in test rats when compared to control.
Nsirim (1999) reported that transaminases (AST and
ALT) found in the liver, leak into the general
circulation when the liver cells are injured. Friday
(2004) stated that cell derived enzymes have high
activity in cells and only spill in plasma when the cell
is damaged or the enzymes produced in excess.
Enemor et al; (2005) reported that small increase in

The kidney helps in maintaining homeostasis of the
body by reabsorbing important materials and
excreting waste products (Wurochekke et al; 2008).
The results of kidney function studies presented in
table4, showed that creatinine reduced insignificantly
(p>0.05) in test rats when compared to the control.
Creatinine is a waste product formed in muscle by
creatine metabolism. Creatine is synthesized in the
liver, passes into the circulation and is taken up
almost entirely by skeletal muscles. Its retention in
the blood is evidence of kidney impairment. The
insignificant difference in creatinine of test rats
against the control in this study is line with the earlier
work of Amadi et al; (2006). Urea is the main end
product of protein metabolism. The liver is the site
for both amino acid deamination and urea cycle,
where ammonia released is converted into urea and is
excreted through urine. Some of the urea is bound to
hemoglobin and hence its concentration in the red
cells is greater than its concentration in the plasma.
Decrease in urea is seen in severe liver disease with
destruction of cells leading to impairment of the urea
cycle (Ranjna, 1999). The significant difference
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(p<0.05) in serum urea of test rats when compared to
the control may suggest abnormal functional kidney,
and the liver damage may also be severe (Ranjna,
1999). Aldosterone is the mineral corticoid, which
affects mineral salts pump in convoluted tubules
(Roberts et al; 2003; Geoffrey et al; 1995; Harpers,
1975). The significant reduction (p<0.05) in
potassium ion, sodium ion, chloride and bicarbonate
observed in test rats in the present study when
compared to the control may be that Otamiri water
had a suppressing effect on aldosterone hormone and
this invariably resulted in reduced absorption of these
ions by the tubules in the kidney. Their reduced
absorption may resulting in their elevation in the
blood which may gradually damage the kidney (Oh,
2006; Robert et al; 2003, Burtis and Edward, 1999;
Cameron, 1996)

Table 4: Kidney function studies on rats given
Otamiri water for twenty-eight days.

Parameter Test Control
Creatinine (mg/dl) 1.25+0.01 1.32+0.03
Urea (mg/dl) 19.47+0.09* | 21.82+0.07*
Potassium (mEg/L) 2.90+0.04* 3.70+0.06*
Sodium (mEg/L) 43.06+0.02* | 57.02+0.03*
Chloride (mEgL) 80.40+0.06* | 102.00+0.04*
Bicarbonate (mEg/L) | 32.00+0.02* | 36.20+0.05*

Values are meanz standard deviations (n=8).
Values with asterisks (*) are statistically significant
(p<0.05).

CONCLUSION
Rats placed on Otamiri river water showed marked
effects on selected biochemical parameters

investigated in this study. Hence, those dependent on
the river water for domestic uses may be exposed to
these effects.
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