International Journal of Pharmacology and Toxicology, 4 (2) (2016) 105-110

International Journal of Pharmacology and Toxicology

Website: www.sciencepubco.com/index.php/IJPT
doi: 10.14419/ijpt.v4i2.6186
Research paper

SPC

it s
Pharmacology and Toxicology

Ethanolic leaf extract of Irvingia gabonensis (o’Rorke) Baill
protects against nephrotoxocity and hepatotoxicity in
cadmium-induced wistar albino rats

Efosa Godwin Ewere **, Samson Adewale Oyebadejo ?, Victor Chukwuebuka Peter *

! Biochemistry Department, Faculty of Basic Medical Sciences, University of Uyo P.M.B. 1017, Uyo, Akwa Ibom State, Nigeria;
2Anatomy Department, Faculty of Basic Medical Sciences, University of Uyo, Akwa Ibom State, Nigeria
*Corresponding author E-mail:efosaewere@yahoo.com

Abstract

Cadmium is a well-known environmental pollutant that has been proven to be nephrotoxic and hepatotoxic in the body. In this study, the
effect of ethanolic leaf extract of Irvingia gabonensis (O’Rorke) Baill (IG) against cadmium-induced nephrotoxicity and hepatotoxicity
in Wistar albino rats was investigated. 30 female wistar rats of weights between 98-153g were grouped into 6 groups of 5 animals each.
Group 1 served as the control and was placed on rat feed and water. Groups 2, 3, and 4 were administered 10mg/Kg body weight
(mg/kgbw) of cadmium chloride (CdCl,) only,10mg/Kgbw CdCl, and 200mg/kgbw extract, 10mg/Kgbw CdCl, and 400mg/kgbw extract,
respectively. Groups 5 and 6 were given 200mg/kgbw and 400mg/kgbw of IG extract respectively and the treatments lasted for 28 days.
Results obtained revealed significant (p<0.05) increases in the serum levels of all renal and liver function biomarkers in group 2 (CdCl,
only) as compared with the control. There were however significant (p<0.05) decreases in the serum levels of the assayed parameters
when groups 3 and 4 were respectively compared with group 2. It can therefore be concluded that ethanolic leaf extract of Irvingia gabo-
nensis (O’Rorke) Baill enhances the integrity of the kidneys and liver of cadmium-induced wistar albino rats.
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1. Introduction

Cadmium is a heavy metal belonging to group I1B of the periodic
table of elements. It is a relatively rare element that occurs natural-
ly in ores together with zinc, lead and copper or is emitted into the
air through volcanic emission (Jarup et al. 1998, 2000) and poses
severe risks to human health till date, without any physiological
function within the human body (Johannes et al. 2006). Cadmium
has several applications especially in industrial processes, its
harmful effects notwithstanding. For instance, it can serve as an
anticorrosive agent, a stabilizer in PVC products, a colour pig-
ment, a neutron-absorber in nuclear power plants, and used in the
fabrication of nickel-cadmium batteries as well as in production of
phosphate fertilizers (Johannes et al. 2006). Cadmium has been on
the increase in the environment due to anthropogenic factors like
waste incineration and fossil fuel combustion (Ambily et al.
2013). Unlike other heavy metals, it has increased concentration in
agricultural soils and this is attributed to application of phosphate
fertilizers, sewage sludge, waste water, and pesticides (Limei et al.
2008). Other sources of cadmium include; mining at mines, smelt-
ing of ores, and its application in making nickel-cadmium batteries
(Liao et al. 2005). Humans are at a high risk for cadmium as it
accumulates in the body tissues and organs such as the liver,
lungs, kidneys, bones, and reproductive organs (Thijssen et al.
2007, Alvarez et al. 2007) leading to dysfunction and oxidative
damage in the various tissues as a result of induced oxidative
stress through release of reactive oxygen species (ROS) (Liu et al.
2008).

The liver and kidneys are the most susceptible organs to cadmium
toxicity (Asagba et al. 2004, Abd-El-Baset et al. 2008). Cadmium
has a high tendency to settle in the proximal tubule of the nephron,
leading to nephrotoxicity and progressive renal failure (Gonick,
2008) and this nephrotoxicity caused by cadmium is markedly
high in occurrence among individuals exposed to the heavy metal
industrially and/or through food as well as environmental pollu-
tion (Gonick, 2008). Several studies have reported hepatotoxicity
associated with cadmium intoxication in (Amin et al. 2006,
Alhazzi, 2008, Tarasub et al. 2008 Rajasekaran and Periasamy,
2012). Other biochemical effects of cadmium include displace-
ment of redox-active metals, depletion of redox scavengers, inhi-
bition of anti-oxidant enzymes, and inhibition of the electron
transport chain resulting in mitochondrial damage (Thevenod
2009, Cuypers et al. 2010).

Over the years, medicinal plants have been applied by herbal med-
icine practitioners and most locals for preventive, therapeutic and
curative purposes. One of such plants is Irvingia gabonensis
(O’Rorke) Baill. Classified as a non-timber forest tree, Irvingia
gabonensis (O’Rorke) Baill is commonly called bush mange or
African mango as the trees bear small mango-like fruits (Matos et
al. 2009). It is a tropical forest tree commonly found in Southern
and Eastern Nigeria, Sierra Leone and Equatorial Africa and it is a
species from the family Irvingiaceae. It has a sweet and edible
fruit pulp with a characteristic turpentine flavour (Udeala et al.
1980). Traditionally, the leaves are widely used for the treatment
of several illnesses (Lowe et al. 2000). The aqueous maceration of
the leaves is used as antidote for some poisonous substances. The
leaves are used to stop haemorrhage in pregnant women when
combined with palm oil. The decoction of the stem bark is used in
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the treatment of gonorrhoea, hepatic and gastrointestinal disorders
in Senegal (Hubert et al. 2010). The leaf extracts of the plant has
been reported to have diuretic effect in rats and hypotensive effect
in cats (Nosiri et al. 2009a; 2009b). The stem bark of the tree is
added to palm wine as a preservative (NAERLS, 1999).

There is however a dearth of information on the renal protective
and hepatoprotective effects of ethanolic leaf extracts of Irvingia
gabonensis (O’rorke) baill on cadmium-induced toxicity in wistar
albino rats. This is what informed this study.

2. Materials and methods

2.1. Reagents and chemicals

Cadmium chloride was purchased from Kermel chemical co. Itd,
China. Urea, creatinine, sodium (Na*), bicarbonate (HCO;), po-
tassium (K*),total protein as well as aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline phosphatase
(ALP) and gamma glutamyl transferase (GGT) assay kits were
purchased from Teco Diagnostics, USA. All other reagents and
chemicals used were of analytical grades

2.2. Collection and preparation of test plant samples

Fresh and matured leaves of Irvingia gabonensis (O’Rorke) Baill
were obtained from Obong Itam village in Itu local government
area of Akwa Ibom State, Nigeria and authenticated by a plant
taxonomist of the Department of Botany, University of Uyo, with
the herbarium number: SAM, UUH 3396 (Itu). The leaves were
washed, rinsed with deionized water and air-dried for one week.
The dried leaves were pulverized and macerated in 80% ethanol
for 72 hours. It was then filtered and concentrated with a water
bath at 45°C into a paste and used for the experiment.

2.2. Experimental design

Thirty (30) healthy female wistar albino rats of weights between
98-153g were allowed to acclimatize for 14 days in standard rat
cages under standard laboratory conditions having free access to
commercial rat feed (vital grower) and water. They were then
randomized into six (6) groups of five (5) animals each as follows:

Table 1: Protocol for treatment of experimental animals

Treatment groups Treatment

Group 1 (Control) Normal Feed + Water

Group 2 10mg/kgbw CdCl, only

Group 3 10mg/kgbw CdCl, + 200mg/kgbw
ELEIG

Group 4 10mg/kgbw CdCl, + 400mg/kgbw
ELEIG

Group 5 200mg/kgbw ELEIG

Group 6 400mg/kgbw ELEIG

ELEIG = Ethanolic Leaf Extract of Irvingia gabonensis (O’Rorke) Baill.
mg/kgbw = milligram per kilogram body weight

Experimental animal treatments were by oral intubation and done
daily for a period of twenty eight (28) days. The doses of the leaf
extract administered were chosen knowing that the LDs, of the
ethanolic leaf extract of Irvingia gabonensis (O’Rorke) Baill is
above 5000mg/kg body weight (Ewere et al. 2016).

2.3. Termination of treatments and collection of blood
samples

Experimental animals were sacrificed 24 hours after the last
treatment, having been placed on a 12 hour overnight fast, and
weighed to obtain the final body weights. Sacrifice was done un-

der ketamine hydrochloride anesthesia by lower abdominal inci-
sion and blood was collected by cardiac puncture into plain blood
collection tubes. The blood samples were spun in the centrifuge
(80-2 centrifuge) at 3000rpm for 20mins and the sera obtained
were used for the biochemical analyses.

2.4. Biochemical analyses

Renal function parameters such as {urea, creatinine, sodium (Na®),
bicarbonate (HCOj), potassium (K*) and total protein} and liver
function biomarkers {aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP) and gamma
glutamy transferase (GGT)} were assayed using Teco Diagnostics
assay kits according to manufacturer’s protocol. Serum potassium
estimation was done according to the method of Tietz, 1976. Se-
rum sodium estimation was carried out as described by Maruna,
1958 and Trinder, 1951. Serum bicarbonate was estimated accord-
ing to the method described by Young, 1990. Serum creatinine
was estimated according to the method described by Heinegard
and Tiderstrom 1973. The serum urea concentration was estimated
by Blood Urea Nitrogen (BUN) reagent (colorimetric method); a
modification of Berthelot reaction (Tobacco et al. 1979).

The serum AST activity was determined by kinetic method
(Young, 1990). Serum ALT activity was determined by colorimet-
ric endpoint method (Young et al. 1975). Serum ALP activity was
determined by colorimetric endpoint method (Kochmar and Moss,
1974) and the activity of GGT was determined by kinetic method
(Young, et al. 1975).

2.5. Statistical analysis

Results obtained were expressed as mean * Standard deviation.
DATA between the groups were analyzed by one-way analysis of
variance (ANOVA) using Statistical Package for Social Sciences
(SPSS). P values less than 0.05 (P < 0.05) were considered statis-
tically significant.

3. Results

3.1. Effect of ethanolic leaf extract of Irvingia gabonen-
sis (O’rorke) baill) on kidney function of cadmium-
induced wistar albino rats

The effect of Irvingia gabonensis (O’rorke) baill leaf extract on
kidneys was assessed by evaluating the levels of some renal func-
tion biomarkers: urea, creatinine, electrolytes (sodium, potassium
and bicarbonate) and total protein in the treatment groups. There
was about two-fold significant (p<0.05) increase in the serum
level of urea (33.40 £5.81; 15.60 + 2.70), more than double the
level of creatinine (0.90 + 0.51; 0.32 + 0.13) and significant
(p<0.05) increases in total protein and electrolytes level in the
cadmium exclusively treated group (group 2) when compared with
the control. A dose-dependent significant (p<0.05) reductions
were observed in the serum levels of urea, sodium, and bicar-
bonate, when the ameliorative treatment groups (groups 3 and 4)
were compared with the cadmium exclusively treated group
(group 2). Although not significant, there was however a decrease
in the serum level of potassium when the ameliorative treatment
groups (groups 3 and 4) were compared with the cadmium exclu-
sively treated group (group 2). Treatment with the extract also
significantly (p<0.05) reduced the serum total protein concentra-
tion when the ameliorative treatment groups (groups 3 and 4) were
compared with the cadmium exclusively treated group (group 2).
Treatment with the extract alone (groups 5 and 6) showed non-
significant (p>0.05) differences in all assayed parameters com-
pared with the control with the exception of the total protein con-
centrations.



International Journal of Pharmacology and Toxicology

107

Table 2: Effect of ethanolic leaf extract of Irvingia gabonensis (O’rorke)
baill on kidney function biomarkers of cadmium-induced wistar albino rats

Table 3: Effect of the leafeExtract of Irvingia gabonensis (O’rorke) baill
on liver function biomarkers of experimental rats

Total
Treatment Urea Creati- Na* K* HCOs;  pro-
mg/dl  nine mmol (mmo (mmol tein
roups

group ) (mg/dly /1) I/ ) §g/d|

JED ., 1468 506 2000 %
1.Control 3 70b 8'%{ (0 = t + 0.52°

: - o5g®  2.16° 596™ g

33.40 1664 ;10 00 B
2.10mg/kgbw £ ., 090+ 0t + +' 0.60%
CdCl, 5.81 0.51% &11.99a {942 4aed ©
3.10mg/kgbw 20.2 042 + 1500 570 3_:3'20 5.84
CdCI,+200mg/  + a0 + S 2
kgbw ELEIG ~ 3.96 : 1.22° 174 : 0.70
4.10mg/kgw
CdCl+ D20 gpx (PO 608 BN o1
400mg/kgbw 539> 013 200 0.69 3o 0.51°
ELEIG 3.39 321

144.8

s200mgkgbw 0 0sax ox 53¢ 360 706
ELEIG 607" 0.17 3.27 045 688 0.11%
6.400mghkgbw 1400 029+ é“f"o g 2:1 €0 604
ELEIG i5gc 009 200 033  f14¢ 011°

Treatment groups  AST (U/dl)  ALT(U/dI)  ALP(U/dI) gGT(U’ e
4140 %

60.80+130 2080+ X oust

1.Control bed 3.llbcde 22.11 Ollb
+ +

2.10mg/kgbw 22600+ 4960+ igoég?cd_ é'igaa
cdcl, 21.37% 11.59° : :
3.10mg/kgbw
CdClL+200mglkg 12500+  4400%  5920%  047%
bw IG 64.72% 9.67° 14.10° 0.14°
4.10mg/kgbw
CdCl+

12660+ 4200+ 5680+ 054+
400mg/kgbw oy 8 b b
i 10.78 11.02 9.86 041
E‘Eg?g‘gl kgbw g5 80 + 428074  48.80+10. 052%

9.15 6% 33 0.13
6.400mg/kgbw  86.20 + 3860437 38.60%  0.500.0
ELEIG 13.52 g 378 7

Data expressed as Mean #* SD

ELEIG= ethanolic leaf extract of Irvingia gabonensis (O’rorke)
baill

a = mean difference statistically significant at P< 0.05 when com-
pared with group 1 (control)

b = mean difference statistically significant at P< 0.05 when com-
pared with group 2

¢= mean difference statistically significant at P< 0.05 when com-
pared with group 3

d= mean difference statistically significant at P< 0.05 when com-
pared with group 4

e= mean difference statistically significant at P< 0.05 when com-
pared with group 5

f= mean difference statistically significant at P< 0.05 when com-
pared with group 6

3.2. Effect of ethanolic leaf extract of Irvingia gabonen-
sis (0’rorke) baill on liver function of cadmium-induced
wistar albino rats.

The effect of Irvingia gabonensis (O’Rorke) Baill) leaf extract on
liver function was assessed by evaluating the activities of serum
enzymes; AST, ALT, ALP and GGT in all the treated groups.
Administration of cadmium resulted in more than a threefold sig-
nificant (p < 0.05) increase in serum AST concentration (226.0 +
21.36) in group 2 when compared with the control (69.80 + 1.30),
more than a twofold significant (p < 0.05) increase in serum ALT
concentration (49.60 + 11.59) in group 2 when compared with
control (20.80 + 3.11), more than fourfold significant (p < 0.05)
increase in serum ALP concentration (180.6 + 18.30) in group 2
when compared with control (41.4 + 22.11), and over threefold
significant (p < 0.05) increase in serum GGT concentration (1.24
+ 0.43) in group 2 when compared with control (0.44 + 0.11).
There were however significant (p<0.05) decreases in all assayed
parameters when the ameliorative treatment groups (groups 3 and
4) were compared the cadmium exclusively treated group (group
2) with the exception of ALT levels whose reductions were not
significant. Treatment with the extract alone (groups 5 and 6)
showed non-significant differences in all assayed parameters
compared with the control with the exception of ALT concentra-
tion at the dose of 200mg/kg body weight.

Data expressed as Mean * SD

ELEIG= ethanolic leaf extract of Irvingia gabonensis (O’rorke)
baill

a = mean difference statistically significant at P< 0.05 when com-
pared with group 1 (control)

b = mean difference statistically significant at P< 0.05 when com-
pared with group 2

¢= mean difference statistically significant at P< 0.05 when com-
pared with group 3

d= mean difference statistically significant at P< 0.05 when com-
pared with group 4

e= mean difference statistically significant at P< 0.05 when com-
pared with group 5

f= mean difference statistically significant at P< 0.05 when com-
pared with group 6

4. Discussion

Most heavy metals are known environmental pollutants that have
been linked with diverse adverse health effects in both humans
and experimental animal models (Kaya et al. 2002). Cadmium
specifically has been reported to cause kidney and liver impair-
ments. In the present study, the effect of ethanolic leaf extract of
Irvingia gabonensis (O’rorke) baill on cadmium-induced ne-
phrotoxicity and hepatotoxicity in wistar albino rats was investi-
gated.

The kidneys and liver are known to be the most prone organs to
cadmium exposure / accumulation (Yamano et al. 1999; Yiin et al.
1999, Ryan et al. 2000, Layachi and Kechrid, 2012.). Analyses of
kidney function biomarkers like urea, creatinine and electrolytes
are very vital in ascertaining the health of the kidneys.

Urea and creatinine are waste products in the blood that are con-
tinually filtered out by the kidneys and excreted in the urine.
Higher than normal levels of these parameters are therefore an
indication of kidney function impairment. In the present study,
cadmium accumulation and impairment of kidney function was
confirmed with a significant (p<0.05) increase in the serum con-
centrations of urea and creatinine in the cadmium exclusively
treated groups compared with the normal control. This suggests
the inability of the kidney to excrete these compounds indicating
impairment in kidney functions such as tubular reabsorption, renal
blood flow, and glomerular filtration rate (Bishop et al. 2000).
Cadmium has been proposed to exert a direct effect on the glo-
meruli, leading to the decrease in urea excretion and creatinine
clearance (Noonan et al. 2002). This finding is consistent with
previous report on the nephrotoxicity of cadmium (Lakshmi et al.
2012, Ojo et al. 2014).Treatment with the plant extract however
significantly (p<0.05) reduced the serum urea and creatinine con-
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centrations in a dose-dependent manner to near-normal when
compared with the cadmium exclusively treated group. The effect
of the leaf extract may be due to its composition of antioxidant
phytochemicals (Gbadegesin et al. 2014, Ewere et al. 2016) com-
bating the oxidative stress induced by cadmium as a proposed
mechanism of cadmium nephrotoxicity and hepatotoxicity is gen-
eration of reactive oxygen species, (Amoruso and Goldstein,
1982), hydrogen peroxide, (Wong et al. 1990), hydroxyl radicals
(Ochi et al. 1998) ultimately altering the antioxidant system in
animals as a result of reduced glutathione levels and increased
lipid peroxidation which is a primary mechanism for cadmium-
induced toxicity (Zikic et al. 1996, Bagchi et al. 1997, Eneman et
al. 2000). The free radicals produced in this process are attached
to any available molecule in intracellular environment culminating
in cellular damage (Yiin et al. 1999, Murugavel and Pari, 2007).
The protective role of Irvingia gabonensis stem bark extract on
cadmium-induced nephrotoxicity in rats had also been reported
(Ojo et al. 2014). Lakshmi et al. (2012) has also reported the
nephroprotective effect of Tribulus terrestris linn in cadmium-
induced nephrotoxicity in rats. Treatments of the experimental rats
with the extract alone showed non-significant differences in urea
and creatinine concentrations compared with the normal control
further indicating its renal protective effect.

An electrolyte is a chemical substance that dissociates into ions
when dissolved in water and thus can conduct electricity (Crook,
2006). The principal cations in the body fluids are sodium (Na*),
potassium (K"), calcium (Ca*") and magnesium (Mg*") while
chloride (CI'), bicarbonate (HCOy) and phosphate (PO,? ) are the
most important anions. These electrolytes are distributed both in
the extracellular and intracellular fluids at different concentrations
and are involved in metabolic activities which are essential to the
normal function of all cells (Crook, 2006). The concentrations of
the various electrolytes in body fluids are maintained within a
narrow range. However, the optimal concentrations differ in the
extracellular and intracellular fluid. Certain disease conditions and
xenobiotics may lead to electrolyte imbalance (Nwankwo et al.
2006, Crook, 2007). Maintenance of electrolyte balance depends
among others on homeostatic mechanisms within the body that
regulate the absorption, distribution and excretion of water and its
dissolved particles (Burtis et al. 2006). Electrolyte levels are kept
constant by the kidneys and hormones. Therefore one of the aims
of estimating the serum level of electrolytes is assessing the tubu-
lar integrity of nephron (Arvind et al. 2005). In this study, admin-
istration of cadmium significantly (p<0.05) raised the serum con-
centrations of Na*, K*, and HCO; compared to the normal control
which is an indication of kidney impairment. Treatment with the
ethanolic leaf extract of Irvingia gabonensis however ameliorated
this effect in a dose dependent manner with the exception of K*
whose reduction was not significant and dose independent. Treat-
ment with the extract alone showed non-significant differences in
the serum concentrations of these ions compared with the normal
control confirming its renal protective effect.

Serum total protein represents a complex mixture containing a
number of components which differ in components and function
(Chawla, 2003). Cadmium nephrotoxicity is heralded by increased
excretion of B2- microglobulin, retinol binding protein and ol-
microglobulin, indicative of decreased proximal tubule function
(Gonick, 2008). In the present study however, treatment of the
experimental rats with cadmium caused a significant (p<0.05)
increase in serum total protein concentration as compared with the
normal control. This may be due to increased synthesis of acute
phase proteins by the hepatocytes in trying to combat the depletion
of serum proteins arising from the kidney impairment induced by
cadmium in the short exposure period. (Cray et al. 2009).

The liver is a major target organ for drug and xenobiotic toxicity
because most orally ingested xenobiotics and drugs pass through
the liver where some are metabolized into toxic intermediates
(Jaeschke et al. 2002). Aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) belong to the transaminase family
of enzymes. They catalyse the transfer of amino groups between
L-alanine and glutamate for biochemical purpose. They are found

in large amounts in the liver and also small amounts are found in
the heart, kidney and muscles. When the liver suffers from injury
or inflammation due to exposure to toxic substances, the level of
ALT and AST in the blood is usually elevated. The level of these
enzymes in the blood is therefore directly related to the extent of
the tissue damage (Lum and Gambino 1972, Halim et al. 1997,
Udosen and Ojong, 1998). The results obtained from this study
revealed cadmium-induced hepatotoxicity with a significant
(p<0.05) increase in the serum concentrations of AST and ALT
compared to the normal control. The increase in the serum activi-
ties of these enzymes may be attributed to damaged structural
integrity of the liver, which culminates in the leakage of these
enzymes from the cytosol into the blood stream. This corroborates
the findings of Vermaulen et al. (1992) that ALT and AST are
normally located in the cytoplasm and released into circulation
after cellular damage. This finding is consistent with the report of
Layachi and Kechrid, (2012). Treatment with the ethanolic leaf
extract significantly (p<0.05) reduced the serum concentration of
AST in a dose-independent manner. The serum concentration of
ALT was also reduced with the administration of the extract
though this was not significant. This also reflects the hepatopro-
tective activity of the leaf extract which is probably due to its con-
stituent antioxidant phytochemicals that combats the lipid peroxi-
dation induced by cadmium thereby protecting the liver membrane
integrity.

Alkaline phosphatases are enzymes that catalyze the hydrolysis of
organic phosphate at alkaline pH. They are found in most tissues
but are particularly high in concentration in osteoblasts of bone
and the hepatobiliary tract, intestinal wall, kidney tubules and
placenta (Crook 2006). Plasma ALP is derived in adults mainly
from bone and liver in approximately equal proportions; the pro-
portion due to the bone fraction is increased when there is elevated
osteoblastic activity that may be physiological (Crook 2006). Se-
rum ALP activity may also be raised due to primary neoplasm at
site other than liver and non-neoplastic hepatobiliary diseases, as
in xenobiotic-induced hepatoxicity (Bodansky, 1995).
Gamma-glutamyltransferase (GGT) is the enzyme that catalyzes
the extracellular catabolism of glutathione, in the main mammali-
an cells (Huseby, 1978). It is present on the outer surface of plas-
ma membrane of most cell type and in blood, where it complexes
with several plasma components most notably with albumin and
lipoprotein (Huseby, 1982). The determination of serum GGT
activity is well established diagnostic test for hepatobiliary diseas-
es, and is used as a sensitive marker of liver damage. Elevated
serum GGT activity is associated with diseases of the liver, biliary
system and pancreas (Betro et al. 1973, Huseby, 1982). In the
present study cadmium exclusively treated group showed signifi-
cantly (p<0.05) increased serum ALP and GGT activities relative
to the normal control. However, treatment with the ethanolic leaf
extract significantly (p<0.05) reduced the activities of the respec-
tive enzymes relative to the cadmium exclusively treated group
further confirming the hepatoprotective activity of the extract
protecting the structural integrity of the liver ultimately preventing
/ reducing the leakage of these enzymes into the blood stream as
these enzymes leak into the blood stream when the structural in-
tegrity of the liver is compromised Vermaulen et al. (1992). The
hepatoprotective activity of this leaf extract agrees with the previ-
ous report by Gbadegesin, et al. (2014) on the hepatoprotective
effect of the ethanolic leaf extract of Irvingia gabonensis
(O’rorke) baill in sodium arsenite-induced hepatotoxicity in wistar
rats.

5. Conclusion

From the study conducted, it may therefore be concluded that the
ethanolic leaf extract of Irvingia gabonensis (O’Rorke) baill pos-
sesses renal and hepatoprotective activity against cadmium-
induced toxicity in wistar albino rats and this may not be uncon-
nected to its constituent antioxidant phytochemicals.
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