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Abstract

Aim: To investigate the effect of extracts of Dialium guineense stem bark on lipid peroxidation index
and histological changes in kidneys of normal rats.

Materials and Methods: Adult male Wistar rats (n = 70; 35 rats per extract) weighing 160 to 180 g
were divided into seven (7) groups of five (5) rats each. Group | served as control, while rats in the
other groups were administered varied doses of extract (200 - 5000 mg/kg body weight, bwt) orally for
a duration of 28 days. Tissue malondialdehyde (MDA) level was measured as well as histopathological
assessment.

Results: Percentage increases in body weights of rats treated with aqueous or ethanol extract of D.
guineense stem bark were significantly reduced, when compared with control group (p< 0.05), but
there were no significant differences in the corresponding relative organ weights and tissue MDA level
among the groups (p> 0.05). Similarly, the extracts did not significantly alter the normal architecture of
the kidney.

Conclusion: The aqueous and ethanol extracts of the medicinal plant did not elicit any deleterious
effects on rat kidney.
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Introduction

The Kidney is the key organ involved in whole-body homeostasis. It is a bean-shaped organ
that regulates acid-base balance, electrolyte concentrations, extracellular fluid volume, and
blood pressure. These functions are performed both independently and in conjunction with
organs of the endocrine system M. Many of the kidney's functions are achieved via filtration,
reabsorption, and secretion . The nephron is the basic structural and functional unit of the
kidney [, Filtration takes place in renal corpuscle. The kidney generates 180 L of filtrate a
day, while reabsorbing a large percentage, allowing for the production of about 2 L of urine
1341 As the main organ responsible for the elimination of unmodified drugs and metabolites,
any alterations in kidney structure and function produce serious health consequences  ©l,
Nephrotoxicity refers to injury to the kidneys or impairment of kidney function caused by
exposure to xenobiotics including medicinal plants [,

Herbal medicines derived from plant extracts are utilized to treat different clinical
conditions. In recent years, increased attention has been paid to the protective effects of
natural antioxidants against drug-induced toxicities especially those involving free radical
generation [® 91 The World Health Organization (WHOQ) estimates that 80 percent of the
population of some Asian and African countries presently use herbal medicine for some
aspects of primary health care [,

Medicinal plants have long been recognized as important sources of therapeutically active
compounds . Evidence-based research supports the medical and pharmacological benefits
of plant-derived compounds with special interest in the identification and characterization of
bioactive compounds from natural sources 24, Dialium guineense is a medicinal plant used
in Traditional Medicine for the treatment of different disease conditions, such as diarrhea,
severe cough, bronchitis, wound, stomachaches, malaria, jaundice, ulcer and hemorrhoids **-
171, Although the acute toxicity of its extracts have been reported, not much is known about
the subchronic toxicity of the plant 8. The aim of this study was to investigate the effect of
extracts of D. guineense stem bark on lipid peroxidation index and histological changes in
kidneys of normal rats.
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Materials and Methods

Chemicals and Reagents

All reagents used in this study were of analytical grade and
they were bought from British Drug House (BDH)
(England), Merck (Germany) and Sigma-Aldrich Ltd.
(USA).

Plant Material and Authentication

Fresh stem barks of D. guineense were obtained from
Auchi, Edo State, Nigeria and authenticated at the
herbarium of the Department of Plant Biology and
Biotechnology, University of Benin, Benin City, Nigeria
(No. UBHp330).

Plant Extraction

Extraction of the pulverized plant material was by
maceration over a 72 h period *°l. A portion (500 g) of the
powdered stem bark was soaked in 5000 mL distilled water
or absolute ethanol. The resultant aqueous and ethanol
extracts were filtered with a muslin cloth and freeze dried
using a lyophilizer.

Experimental Rats

Adult male Wistar rats (n = 70; 35 rats per extract), which
weighed between 160 and 180 g (mean weight = 170 £ 10
g) were purchased from the Department of Anatomy,
University of Benin, Benin City, Nigeria. The rats were
housed in metal cages under standard laboratory conditions:
room temperature, 55-65% humidity and 12h light/12-h
dark cycle. They were allowed free access to pelletized
growers mash and clean drinking water. Prior to
commencement of the study, the rats were acclimatized to
the laboratory environment for seven days. Standard
experimental procedures were followed for this study.

Experimental Design

The rats were divided into 7 groups (5 rats per group):
Group | served as control, while rats in the other groups
were administered varied doses of aqueous or ethanol
extract (200 - 5000 mg/kg bwt) orally for a duration of 28
days. At the end of the 28th day the rats were fasted
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overnight and euthanized. The kidneys of all experimental
rats were harvested, washed in ice-cold saline, blotted dry
and placed in plain containers. Weighted portions of the
organ were used to prepare 20% tissue homogenate. The
tissue homogenate was subsequently centrifuged at 2000
rpm for 10 min to obtain supernatant, which was used for
MDA determination.

Determination of lipid peroxidation in kidney
Malondialdehyde (MDA) level was measured in kidney
homogenate 27,

Histological Examination of the Kidney

Sizeable portions of the kidney were sectioned and fixed in
10% formalin for 48 h, and thereafter dehydrated using
varied concentrations of ethanol. Just before embedment in
paraffin, the specimens were cleared thrice with xylene.
Serial sections of 4 um thickness were cut and stained with
haematoxylin and eosin (H & E) according to standard
protocol. Histopathological examination was carried out
under light microscopy. In each H and E section, exactly 25
circular tubules were measured in two axes drawn
perpendicular to each other with the aid of an image
analyzer (Image Proplus, version 3.0).

Statistical Analysis
Count data are expressed as mean + standard error of mean
(n = 5). The statistical analysis was carried out using SPSS
(version 20). The different groups were compared using
Duncan multiple range test. Statistical significance was
assumed at p< 0.05.

Results

Effect of Extracts of D. guineense Stem Bark on Weight
Parameters

Percentage increases in body weights of rats treated with
aqueous or ethanol extract of D. guineense stem bark were
significantly reduced, when compared with control group
(p< 0.05), but there were no significant differences in the
corresponding relative organ weights among the groups (p>
0.05). These results are shown in Table 1.

Table 1: Percentage body weight increase and relative kidney weight of rats

Grouns % Increase in weight Relative organ weight % Increase in weight Relative organ weight (x
P agueous (x 109 ethanol 10?)
Control 61.35+4.11 3.34 £0.03 61.35+4.11 3.34 £0.03
200 mg/kg bwt 49.09 + 4.832 3.59+0.14 52.60 + 2.922 3.60 £ 0.08
500 mg/kg bwt 47.39 + 3.09° 3.50+0.11 22.63 £ 1.56° 3.87+0.31
1000 mg/kg bwt 42.38 + 2.617 3.21+0.07 21.00 + 1.00° 3.30+0.15
2000 mg/kg bwt 37.28 £ 3.942 4.07 £ 0.62 18.30 + 1.06° 347011
3500 mg/kg bwt 31.65 + 2.83° 3.15+£0.11 17.73 £ 0.92° 3.84+£0.21
5000 mg/kg bwt 27.82 + 0.40° 3.39+0.31 16.80 + 1.10° 3.50 £ 0.20

Data are percentage weight increase and relative kidney weight, and are expressed as mean + SEM (n = 3)2. p< 0.05, when compared with

control group; °p< 0.05, when compared with the other treatment groups.

Effect of Extracts of D. guineense Stem Bark on MDA
Level

The concentrations of MDA in kidney homogenates of rats
treated with extracts of D. guineense stem bark were not

significantly different from those of control group, except
group 7 rats treated with 5000 mg/kg bwt of ethanol extract,
which was significantly higher than that of control group
(p> 0.05; Table 2).
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Table 2: Concentrations of MDA in Kidney Homogenates

Groups MDA Concentration (mole/mg protein) x 106
Aqueous Ethanol
Control 3.40 £1.00 3.40 £1.00
200 mg/kg bwt 401+105 6.25+1.74
500 mg/kg bwt 481+150 5.96 £ 1.02
1000 mg/kg bwt 6.00 + 1.40 4.93+0.51
2000 mg/kg bwt 5.92 £ 0.51 6.49 £0.72
3500 mg/kg bwt 7.11 +£1.50 7.01+£1.28
5000 mg/kg bwt 7.95+0.91 9.14 £1.61°

Data are concentrations of kidney MDA and are expressed as mean + SEM (n = 5). 3p<
0.05, when compared with control group.

Plant 1: (Control) Rat kidney composed of A (tubules) and B Plant 2: Rat kidney treated with 200 mg/kg bwt aquesous extract
(interstital space) (H & E x100) of D. guineense showing A (normal renal architechture (H & E x
100)

Plant 3: Rat kidney treated with 500 mg/kg bwt aqueous extract Plant 4: Rat kidney treated with 1000 mg/kg bwt aqueous extract
of D. guineense showing A (normal renal architecture) (H & E of D. guineense showing A (normal renal architecture) (H & E
x100) x100)
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A
A
Plant 5: Rat kidney treated with 2000 mg/kg bwt aqueous Plant 6: Rat kidney treated with 3500 mg/kg bwt aqueous
extract of D. guineense showing A (normal renal extract of D. guineense showing A (normal renal
architecture) (H & E x100) architecture) (H & E x100)

Plant 7: Rat kidney treated with 5000 mg/kg bwt aqueous Plant 8: Rat kidney treated with 200 mg/kg bwt ethanol
extract of D. guineense showing A (normal renal extract of D. guineense showing A (normal renal
architecture) (H & E x100) architecture) (H & E x100)

Plant 9: Rat kidney treated with 500 mg/kg bwt ethanol Plant 10: Rat kidney treated with 1000 mg/kg bwt ethanol
extract of D. guineense showing A (normal renal extract of D. guineense showing A (normal renal
architecture) (H & E x100) architecture) (H & E x100)
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Plant 11: Rat kidney treated with 2000 mg/kg bwt ethanol
extract of D. guineense showing A (normal renal
architecture) (H & E x100)

Plant 12: Rat kidney treated with 3500 mg/kg bwt ethanol
extract of D. guineense showing A (normal renal
architecture) (H & Ex100)

Plant 13: Rat kidney treated with 5000 mg/kg bwt ethanol extract of D. guineense showing A (normal renal architecture) (H & Ex100)

Discussion

A major setback limiting the use of plant extracts in modern
medicine is the inability to ascertain safe dose. Many
medicinal plants known to be effective against a number of
diseases have also been shown to be toxic at certain doses
and prolonged exposure 8, Drugs continue to be taken off
the market due to possible hepatorenal toxicity.

Due to the peculiarity of the functions carried out by the
kidney, the organ is highly susceptible to injury from drugs
and other substances. Several mechanisms are responsible
for either inducing renal injury or worsening the damage
process. The human body identifies almost all drugs as
foreign substances (that is, xenobiotics) and subjects them to
various chemical processes (metabolism) to make them
suitable for elimination via the kidneys 1.

Statistics state that more than 100 kinds of herbal
preparations can cause kidney damage [Y. Therefore,
improving the understanding of herbal medicine
formulations with nephrotoxic effects has become an urgent
problem 24, Different drugs can cause varied damage to the
kidney. Hence, detection indicators are different and reflect
the differentially damaged kidney parts. Among several
mechanisms, induction of apoptosis in renal tubular
epithelial cells, remains an important mechanism for
subchronic nephrotoxicity.

Changes in body weight serve as a sensitive indicator of the
general health status of animals. Weight loss often
synonymous with loss of appetite is due to disturbances in
carbohydrate, protein or fat metabolisms [?21,

Histology, also known as microscopic anatomy or
microanatomy, is the branch of Biology which studies the
microscopic anatomy of  biological tissues. It is  the
microscopic version of gross anatomy which looks at larger
structures visible without a microscope.
In Medicine, histopathology is the branch of histology that
includes the microscopic identification and study of
diseased tissue [2>%°, In kidney disease, several reports have
documented gross and microscopic alterations of the
morphology of renal tubules and nephrons 1. This study
investigated the effect of extracts of D. guineense stem bark
on lipid peroxidation index and histological changes in
kidneys of normal rats. The results showed that percentage
increases in body weights of rats treated with aqueous or
ethanol extract of D. guineense stem bark were significantly
reduced, when compared with control group, but there were
no significant differences in the corresponding relative
organ weights and MDA levels among the groups.
Similarly, the extracts did not significantly alter the normal
architecture of the kidney. These results indicate that
aqueous and ethanol extracts of D. guineense stem bark may
be relatively safe, and agree with previous findings [26-3,
The protective capacity of extracts of the medicinal plant
have been demonstrated (-3,

Conclusion

The results of this study have demonstrated that the extracts
of D. guineense stem bark are not deleterious to renal
tubules and nephrons, and have provided a first time
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evidence as to the relative safety of herbal formulations
from the medicinal plant.
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