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ABSTRACT
Nephrotoxicity and myriads of renal disorders are currently on the increase worldwide.
This poses a great threat to the medical sector globally thereby necessitating the con-
tinued search for bioactive agents with reliable renoprotective property. In this study
a flavonoid-rich-extract (FRE) of Chrysophyllum albidum pulp was assessed for pro-
tective property against lead-induced nephrotoxicity in wistar rats. The animals were
grouped into four A, B, C and D and were kept under normal condition for 2-weeks.
The positive control group B was administered 2.5mg/kg lead acetate while negative
control group A received distilled water only. Animals in group C and D simultane-
ously (1:1) received 2.5mg/kg lead acetate with 150mg/kg FRE and 2.5mg/kg lead
acetate with 250mg/kg FRE respectively. Results revealed that lead caused a signifi-
cant (P<0.05) increase in level of thiobarbituric acid reactive substances in the kidney
which was restored in group treated with FRE. Lead also caused significant increase
in serum levels of other evaluated kidney indices compared with the control. However,
a dose of 250mg/kg FRE brought about a significant (P<0.05) reduction in the levels
of these indices while at 150mg/kg there was no significant effect on the parame-
ters assessed compared with the lead acetate intoxicated group. The results obtained
from the in vitro and in vivo studies demonstrated the renoprotective potential of
Chrysophyllum albidum pulp flavonoid rich extract.
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1 INTRODUCTION
The global importance of medicinal plant resources is ev-
ident in the exponential increase in the number of people
seeking therapeutic remedies especially towards the last half
of the twentieth century for anticancer compounds mainly
from tissue cultures of medicinal plants [1] . The mission
statements of WHO on health improvement buttress this
in the initiatives by international organizations. The World
Bank recognized the role of medicinal plants in the health
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care delivery system and recommended that proven tradi-
tional herbal remedies should be incorporated within the na-
tional drug policies of all nations of the world [2] . Medicinal
plants play a pivotal role in the health care of ancient and
modern culture for example the Indian system of health care
delivery always rely on plant based drugs to treat human ail-
ments because they contain the components of therapeutic
value [3] . Lead and other related heavy metals are generally
referred to as environmental toxicants [4] . Exposure to lead
especially through consumption of contaminated well water
has been associated with skin lesion, liver damage and chro-
mosome aberrations [5] as well as certain forms of cancer
and neurological disorders [6] . This research was designed
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to investigate the renoprotective properties of flavonoid rich
extract of Chrysophyllum albidum pulp against lead-induced
nephrotoxicity in wistar rats

2 MATERIALS AND METHODS
Plant Extract

The Chrysophyllum albidum pulps were air dried for 28
days at room temperature. The air dried pulps were ground
to fine powder. 500g sample of the fine powder was soaked
in 2000ml of distilled water for 72hrs, filtered and freeze
dried to obtain the extract and was kept in freezer at 40C
for further studies.

Chemicals and Reagents
Lead acetate [ (CH3COO)2Pb.3H20 mol. wt. 379.33,

99.999%, CAS No. 6080-56-4; Aldrich Chemical Co. Inc.
(U.S.A)] were dissolved in distilled water and 2-3 drops of
acetic acid was used to dissolve the lead acetate precipi-
tate. They were administered at a dose of 2.5mg/kg body
weight corresponding to 1/10th of approximate environmen-
tal human daily exposure level [7] . All other reagents and
chemicals were of analytical grade and were obtained from
Sigma Chemical Co.St. Lous, MO, USA.

Biochemical parameters
Selected biochemical parameters for the kidney indices

were assayed using the metabolic panel plus reagent discs
on an automated chemistry analyzer (Piccolo Blood Chem-
istry Analyzer, Abaxis, Union City, CA, USA). The param-
eters assayed were glucose, creatinine, blood urea nitrogen,
alkaline phosphatase (ALP), total protein, total bilirubin,
lactate dehydrogenase (LDH), and albumin.

Reduced Glutathione (GSH)
0.2ml Chrysophyllum albidum extract was added to 1.8ml

of distilled water and 3ml of sulphosalicylic acid. The mix-
ture was centrifuged at 3000 xg for 4min and 0.5ml of the su-
pernatant was added to 4.5ml of Ellman’s reagent. A blank
was prepared with 0.5ml of dilute precipitating agent and
4ml of phosphate buffer with 0.5ml of Ellman’s reagent. The
absorbance was taken within 30mins of colour development
at 412nm against blank and the concentration of GSH was
extrapolated from the GSH standard curve using method
by Beutler et al., (1963).

Glutathione Peroxidase (GPx) Assay
500�l Chrysophyllum albidum was added to reaction mix-

ture containing 500�l phosphate buffer pH 7.4, 100�l sodium
azide, 200�l GSH, and 100�l hydrogen peroxide, after which
600�l distilled water was added and mixed thoroughly. The
whole reaction mixture was incubated at 370C for 3mins af-
ter which 0.5ml of TCA was added and later centrifuged at
3000rpm for 5mins. K2HPO4 (2ml) and 1ml of DNTB was
added to 1ml of each of the supernatants and the absorbance
was read at 412nm against blank. The GPx activity in the
sample was determined according to the method described
by Rotruck et al., (1973).

Superoxide-dismutase (SOD) Assay
0.2ml Chrysophyllum albidum was added to 2.5ml of

0.05M carbonate buffer of pH 10.2 to equilibrate in the spec-
trophotometer. The reaction was initiated by the addition of

0.3ml of freshly prepared 0.3mM adrenaline to the mixture
which was quickly mixed by inversion. The reference cu-
vette contained 2.5ml buffer, 0.3ml of adrenaline and 0.2ml
distilled water. The increase in absorbance at 480nm was
monitored every 30secs for 150secs.according to the method
described by [8] .

Catalase (CAT) Assay
70�l Chrysophyllum albidum was mixed with 920�l sodium

phosphate buffer containing 0.1mM EDTA at pH 7.0. The
reaction was started by adding 10�l of hydrogen peroxide.
The decrease in hydrogen peroxide concentration was taken
by reading the absorbance at 240nm at 10secs intervals for
180secs. Aebi, (1974) (14) method was used to determine
the catalase activity:

Lipid Peroxidation Assay
The rats were decapitated and the kidneys excised, ho-

mogenized at approximately 1200rev/min in Teflon glass
homogenizer. The homogenate was centrifuged and the su-
pernatant was used for the assay( Belle et al, 2004). The
TBARS assay was carried out using (Ohkawa, et al, 1979)
and the thiobarbituric acid species produced were measured
at 532nm.

3 RESULTS
Kidney Indices

Table 1.

Parameter A B C D
Urea Nitrogen
(mg/dl)

1.31+1.10a6.02+3.03a6.32+0.95a0.81+0.42a

Creatinine
(mg/dl)

0.07+0.01a9.08+0.01a8.09+0.02a1.08+0.01a

Albumin (g/dl) 2.20+1.25a4.73+1.31a4.83+0.19a2.44+0.30a
Total Bilirubin
(mg/dl)

0.54+0.01a7.56+0.01a5.55+0.19a3.54+0.02a

Total Protein
(g/dl)

7.90+0.50a9.25+9.20a8.20+0.029a8.42+0.12a

Glucose (mg/dl) 13.90+8.51a37.76+4.16b37.33+10.07b23.16+5.60b
Alkaline
Phosphatase
(U/L)

117.24+4.01a130.33+11.24a135.32+6.04a121.45+20.27a

Lactate
dehydrogenase
(U/L)

53.11+5.68a82.67+8.49ab60.56+18.32ab57.34+27.38b

Resultsare expressed as means + standard deviation. Values
along the horizontalrow with different superscripts indicate sig-
nificant difference at (P <0.05).

4 DISCUSSION
The results from this study indicate synergistic effect of the
extract on the defensive antioxidant enzymes (GSH, GPx,
SOD and CAT) with concomitant increase in their activities
corresponding to increase in extract concentration as shown
in Figure 1, 2, 3, and 4. This effect could be attributed to
the presence of flavonoids, selenium and zinc in the extract
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Figure 1. Effect ofCrysophyllum albidum aqueous ex-
tract on reduced glutathione activity

Figure 2. Effect ofChrysophyllum albidum on glu-
tathione peroxidase activity

Figure 3. Effect of Chrysophyllumalbidum on superoxide
dismutase activity

Figure 4. Effect of Chrysophyllum albidum aqueous ex-
tract on catalase activity

Figure 5. Inhibitory effect of Chrysophyllum Albidum
on Pb2+-inducedlipid peroxidation in rat kidney

which generally activate the antioxidant enzymes [9] , thus
prevent rise in concentration of free radicals that cause cel-
lular assault. In addition, the results obtained from lipid
peroxidation assay in vitro showed remarkable increase in
levels of thiobarbituric acid reactive species on adminis-
tration of Pb2+ as the proxidant. The findings that Fe2+
caused a significant increase in malondialdehyde and thio-
barbituric acid reactive species MDA/TBARS in brain and
kidney [10] agreed with this study. However, the elevated
thiobarbituric acid reactive species was sharply decreased
with the administration of the extract of Chrysophyllum
albidum pulp. Figure 5 above shows that ethanolic extract
of Chrysophyllum albidum exhibited higher inhibitory po-
tential (70%) against Pb2+ induced lipid peroxidation in
the rat kidney at 80mg/ml extract concentration compared
to aqueous extract at (67%) inhibitory potential at same
extract concentration. Lead is an oxidant capable of induc-
ing oxidative stress in the liver and brain cells leading to
cancer and neuronal disorders such as cerebral edema [11]
. The inhibitory potential demonstrated by Chrysophyllum
albidum pulp extract in this study could be attributed to
its inherent active phytochemicals that promote its antiox-
idant activities. Besides, the reduction in the concentration
of ALP, LDH, albumin, urea nitrogen, bilirubin and crea-
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tinine at varying doses of 150mg/kg and 250mg/kg Chrys-
ophyllum albidum was significant (P<0.05) in group D an-
imals fed with 250mg/kg compared to control. This could
be attributed to the activity of inherent antioxidant prop-
erties of the extract which suggests possible renoprotective
potential of the extract since renal damage is often assessed
by increase in serum ALP, urea nitrogen and LDH [12] .
On the contrary, the significant (P<0.05) increase in ALP,
and LDH observed in the kidney of group B animals fed
lead acetate could be due to increase in functional activi-
ties leading to an induction of these enzymes probably due
to de novo synthesis [13] . Also, the significant (P<0.05)
increase in levels of creatinine, albumin and total bilirubin
in group B and C animals was as a result of lead toxicity
in the systemic system of the animals [14] . However, the
significant (P<0.05) increase in glucose level (32.76) ob-
served in group B animals compared to control (13.90) and
which was gradually restored in group D animals fed with
250mg/kg of Chrysophyllum albidum pulp extract, may be
due to oxidative effect of lead on liver beta cells which may
further impair the secretion of insulin [15] . However, there
was no significant effect on the total protein of the test rats
compared to control .
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