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ABSTRACT

Combretum dolichopentalum is a shrub commonly used as herbal therapy for women
after parturition. It has been used to manage mild perturbation of the kidney induced by
CCl,. The aim of this study was to compare the effects of flavonoids, alkaloids,
saponins, and tannin (FAST) extracted from C. dolichopentalum on CCl,-induced renal
damage. Sixty- five (65) rats were sorted into nine groups, and allowed food and water
ad libitum. Group | control (water), group 1l CCl,, group 11l was pre-treated with 250
mg/kg crude ethanol extract of C. dolichopentalum (EECD), group IV was pre-treated
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with 500 mg/kg crude EECD, group V was pre-treated with 50 mg/kg b.w silymarin,
group VI to IX were pre-treated with 100 mg/kg b.w each of flavonoid, alkaloid,
saponin, and tannin extracted from C. dolichopentalum respectively for seven days. On
the 8th day, all animals (except the normal) were intoxicated with 0.4 ml/kg body

weight CCl, in liquid paraffin (2:1). All the rats were killed 48 h after CCl,
administration, and kidneys were excised and used for determination of
histopathological and biochemical parameters. Intoxicating rats with CCl, induced
histological changes causing glomerular and tubular degeneration. CCl, also caused
marked elevation in serum MDA, K" and urea. A significant decrease in Na* and no
significant changes in CI" were observed. Treating animals with EECD and
phytochemicals such as flavonoid, alkaloid, saponin and tannin extracted from C.
dolichopentalum led to an improvement, in both biochemical indices and
histopathological injuries, however, flavonoid and alkaloid components demonstrated a
more significant reduction in MDA and urea, and tannin in K*. All phytochemical
components including the crude extract normalised Na*. Moreover, it is interesting to
note that though there were no significant differences between the normal, intoxicated
group and crude extract in CI” concentration, all phytochemical components (FAST)
increased CI” concentration significantly. Data from the current study indicates that C.
dolichopentalum influence electrolyte balance. Furthermore, EECD especially
flavonoid and alkaloid extract of C. dolichopentalum clearly protects the kidney from
CCl4-induced nephrotoxicity.
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1.0 INTRODUCTION

As the main excretory organ the kidney is a target for
intoxication. The renal damage caused by CCl, is
necrosis of the proximal tubular epithelium, which may
be accompanied by swelling of tubular epithelium, fatty
infiltration and, casts in the tubular lumen.™ The
mechanism of renal toxicity (Figure 1) is thought to be a
result of a toxic free radical intermediate
(trichloromethyl  radical) of cytochrome P-450
metabolism of CCl,.>® This radical can bind to cellular

molecules (nucleic acid, protein, lipid) and form DNA
adducts. This binding alters the permeability of the
plasma membrane, mitochondria, and endoplasmic
reticulum, resulting in cell damage!®, elevates free fatty
acids, triglycerides, and cholesterol in the liver and
kidney of rats®®® and cause male genotoxic effects in
mouse bone marrow and germ cells.’?" Also, CCl,-
induced damage includes adverse alterations of the
endogenous antioxidants.’®! These antioxidants are vital
substances possessing the ability to protect the body
from damage caused by free radical-induced oxidative
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stress.’! There is need to employ the use of natural
antioxidants against chemically induced toxicities.
Among these natural sources include C. dolichopentalum
which contains a wide range of phytochemicals that
exhibit a wide range of beneficial effects in a multitude
of diseases."” C. dolichopentalum is composed of
flavonoids such as kaempferol, apigenin, isorhamnetin
beside others™™ not excluding rutin.*? There are
suggestions that rutin exhibits antioxidant, anti-
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reported that rutin prevented methotrexate-induced
hepatic injury in rats"® used for the treatment of
hyperglycemic  complications™ and displayed a
promising effect against oxidative assault associated with
male infertility.?! Furthermore, apigenin has been found
to possess affinity for the opioid receptors, acting in the
nanomolar range, as a non-selective antagonist of all
three opioid receptors.? Therefore, the present work
investigates the phytochemical components with the best

inflammatory, anti-apoptotic, antihyperuricemic, and nephrotoxic potentials against CCls-induced renal
antihyperlipidemic potentials.'>**>1871 |t has been  toxicity.
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Figure 1: Metabolism of CCl, [ACGIH 2001]."

2.0 MATERIALS AND METHODS

2.1 Chemicals and reagents
Carbon tetrachloride CCl; was purchased from Sigma
Chemicals (St. Louis, MO, USA).

2.2 Collection and processing of Plant Sample

Fresh leaves of C. dolichopentalum were harvested from
a farm in Obinze in Owerri West Local Government
Area of Imo State, Nigeria. The plant was authenticated
by Mr. A. Ozioko, of the Bioresource Development and
Conservation Program (BDCP), Research Centre at the
University of Nigeria, Nsukka, Enugu State, Nigeria. The
fresh leaves were plucked from their stems, washed with
distilled water and allowed to dry at room temperature.
The dried plant samples were pulverized (using electric
blender) and stored in an airtight container kept in a
desiccator for 3 days.

2.3 Ethanol extraction of plant

Three hundred grams of the pulverized dried plant
sample was extracted with 1.75 L of 80% ethanol by
maceration for 2 days, this was carried out in three
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separate cans of 100 g each and then pulled together.
Following filtration using a sieve, the filtrate was further
filtered using a Whatman No. 1 filter paper. The
concentration of the extract was achieved using a rotary
evaporator under mild temperature and reduced pressure
and labelled ethanol extract of C. dolichopentalum
(EECD).

2.4 Extraction of Flavonoids, Alkaloid, Saponin, and
Tannin (FAST) for In Vivo Studies

2.4.1 Alkaloid extraction

Fifty gram (50 g) quantity of the sample was weighed
into a 1000 ml beaker and 500 ml of 29% acetic acid in
ethanol was added and allowed to stand for 6 hr. This
was filtered and the filtrate was concentrated over a
water bath to one quarter of the original volume. The
alkaloid was precipitated out wusing concentrated
ammonium hydroxide which was added drop by drop
until precipitation was complete. The solution was
allowed to settle and the precipitate was collected by
filtration using Whatman No. 1 filter paper.??
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2.4.2 Saponin extraction

Fifty grams (50 g) of the plant sample was weighed into
a 1000 ml beaker and 500 ml of 20% ethanol was added
and stirred using a glass rod. The mixture was heated
over water bath for 4 hr with continuous stirring while
the temperature was maintained at 55°C. The mixture
was filtered and the residue was re-extracted with 500 ml
of 20% ethanol. The combined extract was reduced to 40
ml over water bath at 90°C. The concentrated extract was
transferred into a 250 ml separation funnel and 50 ml of
diethyl ether was added and shaken vigorously. The
aqueous layer was recovered while the ether layer was
discarded. This process was repeated thrice and 60 ml of
n-butanol was added. The mixture was washed twice
with a 10 ml of 5% sodium chloride. The remaining
solution was heated over water bath and the residue dried
to constant weight.[*

2.4.3 Flavonoid extraction

Fifty grams (50 g) of the plant sample was extracted
repeatedly with 500 ml of 80% aqueous methanol at
room temperature. The solution obtained was filtered
with Whatman no 45 filter paper. The combined filtrates
were later transferred into a crucible and evaporated to
dryness over a water bath.?*!

2.4.4 Tannin extraction
Fifty grams (50 g) of the plant sample was extracted with
500 ml of water by maceration. The aqueous extract was

2.5.1 Experimental design.
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extracted thrice with ethyl acetate to eliminate neutral
substances. The extract was brought to pH 2 by the
addition of concentrated HCI and re- extracted with ethyl
acetate. This was later evaporated to dryness.

2.5 Animals

Wistar albino rats were purchased from the Animal
House of the Department of Veterinary Medicine,
University of Nigeria Nsukka, Enugu State, Nigeria. The
animals were acclimatized for 7 days at room
temperature in metal cages under 12/12-hour light and
dark and were fed and maintained ad libitum on water
and rat pellets (Pfizer Feeds, Aba, Nigeria). This study
was conducted in accordance with laws and regulations
for handling experimental animals as was approved by
the Department of Biochemistry, FUTO.

Sixty-five (65) Wistar albino rats were weighed and
sorted into nine groups (Table 2.5.1) of seven animals
each, so that their average weights were approximately
equal. The animals were housed in metal cages. After 7
days’ acclimatization on rat pellets, they were weighed,
and the weights used to calculate amount of extracts to
be administered and other treatments to be used.

Groups | Group ldentity

Treatment

[ Normal control (NC)

feed and water

I Positive control (PC)

feed, water and CCl,

1l Treated group (T 2s0)

250 mg/kg body weight of EECD and CCl,

v Treated group (Ts)

500 mg/kg body weight of EECD and CCl,

\Y Sylimarin group 50 ma/kg body weight of sylimarin and CCl,
VI Flavonoid group 100 mg/kg body weight of flavonoid and CCl,
VIl Saponin group 100 mg/kg body weight of saponin and CCl,
VIl Alkaloid group 100 mg/kg body weight of alkaloid and CCl,

IX Tannin group

100 mg/kg body weight of Tannin and CCl,

EECD and FAST were administered daily by oral
gavage, for 7 days. The dosage of administration of the
extract was adopted from the acute toxicity studies
carried out earlier. The animals were allowed food and
water ad libitum. At the end of 7 days pre-treatment with
EECD, flavonoids, alkaloids, saponins, and tannins
extracted from C. dolichopentalum, the animals in all the
groups (except normal control) were intoxicated with 0.4
ml/kg body weight CC1, in liquid paraffin (2:1). The
CCl, was allowed to act on the animals for 48 hrs. After
overnight fast the rats were subjected to a light
anaesthesia with dimethyltetrachloride and blood
collected by cardiac puncture. The kidneys of the
animals were obtained, washed in 1.15% KCI buffered
solution and dabbed with paper, weighed and prepared
for biochemical and histopathology studies.
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2.6 Blood collection

Blood samples of each animal were taken by cardiac
puncture, allowed 45 minutes to clot at room
temperature. After centrifugation at 600 x g for 15
minutes, the serum collected was used to assay for
electrolytes and some biochemical parameters.

2.7 Methods

Malondialdehyde (MDA) reacts with thiobarbituric acid
(TBA) to form a red or pink coloured complex which in
acid solution, absorbs maximally at 532 nm.[*! Urea is
hydrolyzed by Urease to produce ammonia and CO, in a
modified Berthelot reaction in the presence of
nitroprusside.” Sodium is precipitated as triple salt,
sodium magnesium uranyl acetate, the excess uranium
reacts with ferricyanide producing a chromophore whose
intensity varies inversely as the concentration of sodium
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in the test specimen.”®! The concentration of chloride
was determined according to the method of®®!, chloride
ion displace thiocyanate from non-ionized mercuric
thiocyanate, thiocyanate released reacts with ferric ions
to form a chromophore whose intensity is directly
proportional to the chloride concentration. Potassium

was estimated by preparing a colloidal suspension whose
turbidity is proportional to potassium concentration using
sodium tetraphenylboron.“”! The method described by
Okoro®® with minor modifications was used for the
histology of the kidney, following tissue collection,
fixation, processing, sectioning, staining and mounting.

3.0 RESULT
3.1 Effect of EECD and FAST on MDA and Urea

a

Malondialdehyde Conc (mg/dl)

a

Figure 22: Effect of EECD in Malondialdehyde (MDA) Concentration in CCl, -Induced
Oxidative Stress. Bars bearing different letters are statistically significant (p<0.05)

Figure 1: Effect of EECD and FAST on malondialdehyde (MDA) concentration in CCl, -induced oxidative
stress. Bars bearing different letters are statistically significant (p<0.05).

The evidences in the result as shown in figure 1, there
was a significant (p<0.05) increase in the positive control
group compared to the normal. A significant (P<0.05)
decrease in the flavonoid and alkaloid control were also
observed. Nevertheless, there was no significant

difference (p>0.05) among the normal, 500 mg/kg b.w
EECD and tannin groups. There was also no significant
difference (p>0.05) between the 250 mg/kg b.w EECD
and the saponin treated groups.

g3 Normal CTRL 500 mglkg [2=:] Sapoqins
207 g Positive CTRL @D Silymarin &R Alkaloids
250 mg/kg £ Flavonoids Tannins

—
T

Urea Concentrations (mmol/L)
=
o
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Figure 2: Effect of EECD and FAST on serum urea concentration in CCl, induced nephrotoxicity. Bars bearing

different letters are statistically significant (p<0.05).
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Figure 2 shows a significant (p<0.05) increase in the
positive control group compared to the normal, the
flavonoid, the saponin, and the alkaloid groups.
However, there was no significant (p>0.05) difference
among the positive control, the EECD treated groups, the
silymarin as well as the tannin groups.

200+

E3 Normal CTRL
EZ3 Positive CTRL
B3 250 mg/kg

1504

22 500 mg/kg
am silymarin
&3 Flavonoids

1004

Na* conc (mmolfl)

50+
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3.2 Effect of EECD and FAST on some kidney and
electrolytes parameters

Figure 3 shows the effect of EECD and FAST on sodium
concentration in CCly -induced nephrotoxicity.

B8 Saponins
B Alkaloids
Tannins

XXX XXX XXX
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Figure 3: Effect of EECD and FAST on sodium concentration in CCl, -induced nephrotoxicity. Bars bearing

different letters are statistically significant (p<0.05).

Figure 3 shows a significant (P<0.05) decrease in sodium
concentration of the positive control group compared to
the normal and all the treated groups including the
silymarin group. Also observed was a non significant
(p>0.05) difference among the normal, the flavonoid,
saponin, and tannin control. There was also a non
significant (p>0.05) difference between the silymarin and
the tannin groups.

3.3 Effect of EECD and FAST on some Kkidney and
electrolytes parameters

Figure 4 shows the effect of EECD and FAST on
potassium concentration in CCl, -induced
nephrotoxicity.

8- E8 Normal CTRL 22 500 mg/kg 2=1] Saponjns
E3 Positive CTRL D Silymarin BX Alkaloids

& 250 mg/kg B Flavonoids Tannins

bc c

K* conc (mmol/l)

-|]£ _bf bc

Figure 4: Effect of EECD and FAST on potassium concentration in CCl,- induced nephrotoxicity. Bars bearing

different letters are statistically significant (p<0.05).
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Figure 4 shows a significant (P<0.05) increase in
potassium concentration of the positive control group
compared to the normal group. A significant difference
was also observed between the positive control group,
the alkaloid and the tannin groups. However a non
significant (p>0.05) difference was observed between the

1504
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positive control and the EECD at 250 mg/kg, the
silymarin, the flavonoid as well as the alkaloid control.

Figure 5 shows effect of EECD and FAST on chloride
concentration in CCl, -induced oxidative stress.

E3 Normal CTRL 500 mg/kg BB Saponins
&3 Positive CTRL M Silymarin BX Alkaloids
250 mg/kg B3 Flavonoids Tannins

Figure 5: Effect of EECD and FAST on chloride concentration in CCl, -induced oxidative stress. Bars bearing

different letters are statistically significant (p<0.05).

The result as shown in Figure 5 reveals a significant
(P<0.05) increase in chloride concentration of the
flavonoid, saponin, alkaloid and tannin groups compared
to the positive control group. There was no significant

3.4 Histological Characteristics of kidney samples

K1
STAIN:H & E
MAG : X10
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(p>0.05) difference among the normal, the positive
control, the EECD treated groups as well as the silymarin
groups.
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Figure 6: Light microphotographs of HE-stained sections of rat kidneys. K1=Normal, K2= positive control, K4=

saponin, K5= 250 mg/kg, K6= 500 mg/kg, K7= Silymarin

The kidney section of the normal group shows normal
appearance of tubules, glomeruli, tubular and interstitial
cells. However, the kidney section of rat in positive
control indicates glomerular and tubular degenerations,
interstitial inflammation and oedema, congestion of the
tubular cell and marked collagen deposition. Also shown
was acute tubular necrosis. The saponin group indicated
a more severe damage to the glomerular and tubular cells
compared to the intoxicated group. However, normal
glomeruli and tubular cells were observed in the kidneys
of EECD treated rats with 500 mg/kg b.w EECD
showing better protection.

4.0 DISCUSSION

Some of the functions of the kidney include getting rid of
waste products of metabolism and maintaining salt-water
balance. These functions cannot be fulfilled if the kidney
suffers a chemical assault from potent toxicant such as
CCl,.”) Humans are exposed to CCl, via oral, inhalation
and dermal routes in the form of very stable chlorinated
hydrocarbon used as solvent for oils and fats, as a
refrigerant and as a dry-cleaning agent.*

The observed significant increase (P<0.05) in the
concentration of MDA in the group of rats intoxicated
with CCl, (positive control) shows that CCl, was able to
penetrate hepatocytes, cytosol, mitochondrial and the
endoplasmic reticulum (ER) of hepatocytes which

Volume 6, Issue 3. 2022 |

contain xenobiotic reducing enzymes (electron transfer
chain and NADPH dependent reductase catalysed
reaction) a site for CCIl,; metabolism prior to its
toxicity.***24 The group of rats pre-treated with EECD
and C. dolichopentalum derived phytochemicals
(flavonoids, alkaloids, saponins, tannins (FAST) then
intoxicated with CCl, showed decreased MDA
concentrations, this is in line with the work done by.**
The reduction of CCl, induced oxidative stress by the
anti-peroxidative activity of the EECD, might be due to
the plant extract ability to prevent the penetration of CCl,
into the liver cells, as it contains appreciable
concentration of tannins.*? Tannins are known to ‘tar’
the outermost layer of the mucosa, rendering it less
permeable and resistant to chemical or mechanical injury
or irritation. The effect of pre-treatment of the animals
with FAST indicates that alkaloids and flavonoids
extracts showed better inhibitory effect against the
activation of CCl,. This may be due to the presence of
the flavonoid called rutin.?? This is in line with Elsawy
et al™ who used rutin to ameliorates carbon
tetrachloride-induced hepatorenal ~ toxicity  and
hypogonadism in male rats. The presence of Lunamarine,
a quinoline alkaloid in C. dolichopentalum may be
responsible for its anti- modulatory actions.™*

The ability of the kidneys to excrete urea and maintain
salt and water balance was assessed by estimating the
serum concentrations of urea, K*, Na®, CI. The

ISO 9001:2015 Certified Journal | 7
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measurement of urea concentration is an important
investigation in diagnosing kidney damage and its cause.
A marked increase in urea as shown in the intoxicated
group is indicative of damaged renal function.™ Slight
increases in urea may occur when there is any condition
associated with increased protein breakdown among
other reasons or inability of the kidneys to effectively
excrete urea. EECD offered protection to the kidney as is
evident in the dose dependent reduction of serum urea
concentration. Furthermore, pretreatment with alkaloids
and flavonoids appeared to stimulate the kidney to
effectively excrete urea, resulting in lower concentration
of urea in the alkaloid and flavonoid control groups.
Rutin a plant derived-polyphenolic bioflavonoid in C.
dolichopentalum has been reported to modulate
nephrotoxicity through its regulatory effect on apoptotic
pathways including inhibition of several activation of
caspases.*") Radwan et al.,™® also indicated that the
nephroprotective effect of rutin might be valuable in
improving the therapeutic index of cisplatin.

Sodium, potassium and chloride are the main electrolytes
responsible for fluid osmolarity (osmotic pressure); they
also influence ionic strength and thus, the solubility of
proteins and other substituents. Na* is the main regulator
of the osmotic pressure in body fluids. Therefore, a
severe loss of H,O and salt from the body can lead to a
state of shock and low blood pressure, muscular
weakness, wrinkled skin and decreased extracellular
fluid (ECF) volume.  Conditions that can cause
hyponatremia owing to loss of NaCl as shown in the
intoxicated group include diarrhoea and vomiting;
abnormal increase in urine excretion due to reduced
aldosterone production or excess water retention will
also dilute the sodium in the ECF. Loss of water and
electrolyte is characterized by reduced Na®, increased
urea, raised PCV and haemoglobin and decreased plasma
proteins.®® In kidney dysfunction, Na* is not reabsorbed
and is thus excreted in the urine. EECD and FAS group
had sodium ion concentrations very close to that of the
normal control, with the tannin and silymarin group
tagging along. C. dolichopentalum leaf contains the
alkaloid sparteine™?, which has been shown to be a
sodium channel blocker®, and thus possesses a potential
to regulate Na®, this can be beneficial in controlling
blood pressure. Notwithstanding, mineral analysis on C.
dolichopentalum leaves shows the presence of a very
high concentration of sodium.E® This may explain the
balance in sodium ion concentration achieved in the
EECD and FAST treated groups. Sodium is concerned
with fluid balance (retains water in ECF), neuromuscular
excitability, acid-base balance, maintenance of viscosity
of blood. Quercetin, a flavonoid in C.
dolichopentalum™ down regulates the renal expression
of epithelial Na* channel (ENaC) in hypertensive Dahl
salt-sensitive rats, and this effect is associated with a
reduction in systolic blood pressure.®” The ENaC plays
a special role in the kidney, regulating Na*™ reabsorption
in renal tubules.®®

Volume 6, Issue 3. 2022
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Sodium in the body is mainly associated with the anions
chloride (CI). A significant increase in chloride ion
concentration was observed in the FAST treated groups
despite the non-significant change amongst the normal,
positive, and EECD treated group. Quercetin stimulates
the Na'-K"™-2CI" cotransporter 1 (NKCC1), a key ion
transporter regulating cytosolic CI™ concentration.®
NKCC1 activation affects several body and cellular
functions, such as renal Na® reabsorption, thereby
regulating the concentration and volume of extracellular
fluid.B®! Chloride is important in the production of HCI
in the gastric juice. This indicates that C.
dolichopentalum leaf extract might be an effective
chloride regulator.”” also reported an increase in serum
chloride ion using Datura metel leaf when administered
to test animals.

The concentration of electrolytes depends on the degree
of tubular reabsorption and secretion required to
maintain electrostatic equilibrium. The positive control
group showed significant (P<0.05) increase in serum
concentration of K*. This could be as a result of the
inhibition of the activity of the Na'/K* pump. Any
substantial increase in the extracellular (EC)
concentrations of K* will lower the chemical gradients
for K* and, thus the membrane potential, causing a
depolarization of the membrane. If EC [K'] rises too far,
this will interfere with normal heart and nervous
function. EECD pre-treated rats showed maintenance of
electrolyte balance in the face of CCIl, intoxication.
Flavonoid, alkaloid and saponin showed a non-
significant change in K™ when administered. This is in
line with the work of Imo et al.“® who reported an
increase in serum K" ion when Datura metel leafs were
administered. The tannin extract group showed a better
effect as K" regulator compared to flavonoid, saponin
and alkaloid groups in an attempt to normalize K*
concentration. Sparteine, an alkaloid has also been
shown to be an antiarrythymic agent.*”! Thus the higher
concentration of K* observed in the alkaloid control
group shows that the presence of alkaloids other than
sparteine could be contributing synergistically to its rise.
Ujowundu et al.,®® also reported the presence of high
concentration of potassium in C. dolichopentalum thus,

hyperkalemic patients should cut back on C.
dolichopentalum leaves.
Histopathological studies of the Kkidney showing

glomerular and tubular degenerations, interstitial
inflammation and oedema congestion of the tubular cell
and marked collagen deposition in the intoxicated group.
Accidental exposure to CCly may result in swelling of
tubular epithelium, fatty infiltration and, casts in the
tubular lumen.®**! Failure of the kidney to perform its
essential functions: may be due to trauma, any condition
that impairs the flow of blood to the kidneys; certain
toxic substances such as compounds of mercury, CCly,
ethylene glycol; bacterial toxins; glomerulonephritis, and
acute obstruction of the urinary tract.
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Following assault by CCl, and any other toxicant (44) on
the kidney, an inflammatory process in response to the
injury on the kidney is initiated by local vasodilation that
increases blood flow, followed by increased vascular
permeability that enables plasma to move out to the
capillaries and into the tissue, producing local oedema.
Neutrophils and later monocytes infiltrate the injured
tissue. Mediators of inflammation acting as signals and
involved in intercellular cross talk can directly
participate in tissue destruction if released in excess
quantities.® Flavonoids exerts renoprotective actions
that may be of interest in diseases such as
glomerulonephritis and chemically-induced kidney
insufficiency® as shown in the EECD, flavonoid,
alkaloid and tannin treated group. Flavonoids prevent or
attenuate the renal injury associated with arterial
hypertension, both by decreasing blood pressure and by
acting directly on the renal parenchyma.l®®! Several other
flavonoids have shown renal protective effects against
numerous nephrotoxic agents that frequently cause acute
or chronic kidney injury. Dillard and German,® also
reports that luteolin, a component of C.
dolichopentalum™Y possess anti-inflammatory activities.
The general and common mechanism of action of
flavonoids is their attenuation of renal oxidative stress
and inflammation. Flavonoids have been reported to
protect rat or mouse kidney against nephrotoxic
agents.[*"#84950 However, kidneys of the group of rats
treated with the saponin extract of C. dolichopentalum
indicated a more severe acute tubular necrosis. This is in
line with the findings of Brandao-Costa et al.’™, who
revealed the nephrotoxicity of a crude extract of saponin
isolated from Filicium decipiens seeds on male Wistar
rats. Many saponin glycosides exhibit toxic effect at
higher doses over an extended period causing excessive
salivation, loss of appetite, and removing surface
membranes.®?%¥ Oral toxicity of saponins in warm
blooded animals is reportedly low due to its low
absorbtion from the intestinal tract. The finding in this
study,®® however, shows that saponins can be absorbed
from the gastrointestinal tract. Saponins are usually not
associated with renal damage, but when absorbed, their
membrane-permeabilizing effect may possibly be
detrimental to the renal epithelial cells.

CONCLUSION

The presence of rutin and lunamarin may be responsible
for the anti-proliferative and neuroprotective properties
of C. dolichopentalum. Sparteine and quercetin in C.
dolichopentalum leaf possesses a potential to regulate
Na’, this can be beneficial in controlling blood pressure.
Notwithstanding, the high concentration of sodium and
potassium in C. dolichopentalum and its ability to induce
re-absorption of chloride could recommend it for
electrolyte therapy. However, that cannot be said of the
crude saponin portion of C. dolichopentalum.

Volume 6, Issue 3. 2022

International Journal of Modern Pharmaceutical Research

REFERENCES

1. Elsawy H, Badr GM, Sedky A, Abdallah BM,
Alzahrani  AM, Abdel-Moneim AM. Rutin
ameliorates carbon tetrachloride (CCl4)-induced
hepatorenal toxicity and hypogonadism in male rats.
PeerJ., 2019; 7: e7011
http://doi.org/10.7717/peerj.7011

2. Preethi KC, Kuttan R. Hepato and reno protective
action of Calendula officinalis L. Flower extract.
Indian Journal of Experimental Biology, 2009;
47(3): 163-168.

3. Abdel-Kader MS, Abulhamd AT, Hamad AM,
Alanazi AH, Ali R, Algasoumi SI. Evaluation of the
hepatoprotective effect of combination between
hinokiflavone and Glycyrrhizin against CCl4
induced toxicity in rats. Saudi Pharmaceutical
Journal, 2018; 26(4): 496-503 DOl
10.1016/j.jsps.2018.02.009

4. Rahman MM, Muse AY, Khan DMIO, Ahmed IH,
Subhan N, Reza HM, Alam MA, Nahar L, Sarker
SD. Apocynin prevented inflammation and oxidative
stress in carbon tetra chloride induced hepatic
dysfunction in rats. Biomedicine and
Pharmacotherapy, 2017; 92: 421-428. DOI
10.1016/j.biopha.2017.05.101.

5. Kalu FN, Ogugua VN, Ujowundu CO, Nwaoguikpe
RN. Aqueous extract of Combretum
dolichopentalum leaf - a potent inhibitor of carbon
tetrachloride induced hepatotoxicity in rats. Journal
of Applied Pharmaceutical Science, 2011; 01(10):
114-117.

6. Marimuthu S, Adluri RS, Rajagopalan R, Menon
VP. Protective role of ferulic acid on carbon
tetrachloride-induced hyperlipidemia and
histological alterations in experimental rats. Journal
Basic and Clinical Physiology and Pharmacology,
2013; 24(1): 59-66. DOI 10.1515/jbcpp-2012-0053.

7. Diab KA, Fahmy MA, Hassan ZM, Hassan EM,
Salama AB, Omara EA. Genotoxicity of carbon
tetrachloride and the protective role of essential oil
of Salvia officinalis L. in mice using chromosomal
aberration, micronuclei formation, and comet assay.
Environmental Science and Pollution Research,
2018; 25(2): 1621-1636. DOI 10.1007/s11356-017-
0601-2.

8. Alhoshani AR, Hafez MM, Husain S, Al-Sheikh
AM, Alotaibi MR, Al Rejaie SS, Alshammari MA,
Almutairi MM, Al-Shabanah OA. Protective effect
of rutin supplementation against cisplatin-induced
Nephrotoxicity in rats. BMC Nephrology, 2017,
18(1): 194. DOI 10.1186/512882-017-0601-y.

9. Abdel-Moneim AM, Al-Kahtani MA, El-Kersh MA,
Al-Omair MA. Free radicalscavenging, anti-
inflammatory/anti-fibrotic and  hepatoprotective
actions of taurine and silymarin against CCl4
induced rat liver damage. PLOS ONE, 2015; 10(12):
€0144509. DOI 10.1371/journal.pone.0144509.

10. Ujowundu FN, Ojiako AO, Nwaoguikpe RN,
Ujowundu CO. Gas Chromatography-Mass
Spectrometry and Infra-Red Studies of Bioactive

ISO 9001:2015 Certified Journal | 9



Ujowundu et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Volume 6, Issue 3. 2022

Phytoorganic ~ Components  of  Combretum
dolichopentalum Leaves. Int J Drug Dev & Res.,
2017; 9: 10-15.

Ujowundu FN, Ukoha Al, Ojiako AO Nwaoguikpe
RN. Gas chromatographic characterization of the
flavonoids, alkaloids, saponins, and tannins isolated
from C. dolichopentalum leaves. Journal of
Chemical and Pharmaceutical Research, 2015a;
7(12): 1094-1103. ISSN: 0975-7384: CODEN(USA)
: JCPRC5

Ujowundu FN, Ukoha Al, Ojiako AO, Nwaoguikpe
RN. Isolation of Bioactive Phytochemicals in
Leaves of Combretum dolichopentalum and their
Hydrogen Peroxide Scavenging Potentials. Pharm
Anal Acta, 2015b; 6: 444,
doi:10.4172/21532435.1000444

Ganeshpurkar A, Saluja AK. The pharmacological
potential of rutin. Saudi Pharmaceutical Journal,
2017, 25(2): 149-164. DOI
10.1016/j.jsps.2016.04.025.

Hosseinzadeh H, Nassiri-Asl M. Review of the
protective effects of rutin on the metabolic function
as an important dietary flavonoid. Journal
Endocrinological  Investigation, 2014; 37(9):
783-788. DOI 10.1007/s40618-014-0096-3.

Gelen V, Sengil E, Gedikli S, Atila G, Uslu H,
Makav M. The protective effect of rutin and
quercetin on 5-FU-induced hepatotoxicity in rats.
Asian Pacific Journal of Tropical Biomedicine,
2017; 7(7): 647-653. DOI
10.1016/j.apjth.2017.06.013.

Radwan RR, Abdel Fattah SM. Mechanisms
involved in the possible nephroprotective effect of
rutin and low dose irradiation against cisplatin-
induced nephropathy in rats. Journal of
Photochemistry and Photobiology. B, Biology, 2017;
169: 56-62. DOI 10.1016/j.jphotobiol.2017.02.022.
Khajevand-Khazaei MR, Mohseni-Moghaddam P,
Hosseini M, Gholami L, Baluchnejadmojarad T,
Roghani M. Rutin, a quercetin glycoside, alleviates
acute endotoxemic kidney injury in C57BL/6 mice
via suppression of inflammation and up-regulation
of antioxidants and SIRT1. European Journal of
Pharmacology, 2018; 833: 307-313. DOI
10.1016/j.ejphar.2018.06.019.

Erdogan E, llgaz Y, Gurgor PN, Oztas Y, Topal T,
Oztas E. Rutin ameliorates methotrexate induced
hepatic injury in rats. Acta Cirurgica Brasileira,
2015; 30(11): 778-784. DOI 10.1590/s0102-
865020150110000009.

Ghorbani A. Mechanisms of antidiabetic effects of
flavonoid rutin. Biomedicine & Pharmacotherapy,
2017; 96: 305-312. DOI
10.1016/j.biopha.2017.10.001.

Mehfooz A, Wei Q, Zheng K, Fadlalla MB, Maltasic
G, Shi F. Protective roles of Rutin against restraint
stress on spermatogenesis in testes of adult mice.
Tissue and Cell, 2018; 50: 133-143. DOI
10.1016/j.tice.2018.01.003.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

International Journal of Modern Pharmaceutical Research

Katavic PL, Lamb K, Navarro H, Prisinzana TE.
Flavonoids as opoid receptor ligands identification
and preliminary structure — activity relationships. J
Nat Prod., 2007; 70(8): 1278-1278.

Obadoni PO, Ochuko MC. Practical methods of
determining various components from plant extract.
Advance in Environmental Medicine and Biology,
2001; 102: 341-398.

Boham BA, Kocipai-Abyazan R. Flavonoids and
condensed tannins from leaves of Hawaiian
vaccinium vaticulatum and V. calycinium. Pacific
Sci., 1974; 48: 458-463.

Wallin B, Rosengren B, Shetzer HG, Camejo G.
Lipoprotein  oxidation and measurement of
thiobarbituric acid reacting substances (TBARS)
formation in a single microlitre plate: its use for
evaluation of antioxidants. Ann J Biochem, 1993;
208: 10-15.

Chaney A, Marbach E. Modified reagents for
determination of urea and ammonia. Clin Chem.,
1962; 8: 130-132.

Tietz NW. Fundamentals of Clinical Chemistry. 3rd
Ed. W.B. Saunders Company, Philadelphia. London,
1976.

Henry, R.J. Clinical Chemistry Principles and
Techniques 2nd Edition, Harper and Row
Hageistrown, 1974; 42-712.

Okoro, 1. (2002). Manuel of Pratical of Histology.
2" Ed. Peace Publishers, Owerri. Imo State.
Hefnawy HTM, Ramadan MF. Protective effects of
Lactuca sativa ethanolic extract on carbon
tetrachloride induced oxidative damage in rats.
Asian Pacific Journal of Tropical Diseasem 2013;
3(4): 277-285. DOI 10.1016/S2222-1808(13)60070-
5.

Manibusan MK, Odin M, Eastmond DA. Postulated
carbontetrachloride mode of action: a review.
Journal of Environmental Science and Health. Part
C, Environmental Carcinogenesis & Ecotoxicology
Reviews, 2007, 25(3): 185-209. DOl
10.1080/10590500701569398.

Albano E, Bellomo G, Carini R, Biasi F, Poli G,
Dianzani MU. FEBS Lett., 1985; 192: 184-188.
Kamel HH, Azza H, Abd-El-Rahman Walaa MS,
Ahmed |, Amira H. et al Protective effect of some
antioxidants against CCls-induced toxicity in liver
cells from brl3a cell line. Journal of American
Science, 2011; 7(2): 283-296.

Ujowundu FN, Oparaeche NN, Onuoha CH, Haruna
MA, Chieme CS, Ujowundu CO. Combretum
dolichopentalum extract normalized biochemical
and haematological parameters in  carbon
tetrachloride (CCL4) intoxicated rats. AROC in
Natural Products Research, 2021; 1(2): 17-28.
https://doi.org/10.53858/arocnpr01021728
Alhoshani AR, Hafez MM, Husain S, Al-Sheikh
AM, Alotaibi MR, Al Rejaie SS, Alshammari MA,
Almutairi MM, Al-Shabanah OA. Protective effect
of rutin supplementation against cisplatin-induced

1SO 9001:2015 Certified Journal 10


https://doi.org/10.53858/arocnpr01021728

Ujowundu et al.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

Volume 6, Issue 3. 2022 |

Nephrotoxicity in rats. BMC Nephrology, 2017;
18(1): 194. DOI 10.1186/s12882-017-0601-y.
Kdorper S, Wink M, Fink RHA. Differential effects
of alkaloids on sodium currents of isolated single
skeletal muscle fibers. Fed Eur Biochem Soc (FEBS)
Lett, 1998; 436(2): 251-255.

Ujowundu FN, Ukoha Al, Ojiako AO, Nwaoguikpe
RN Nutritional Characterization of Combretum
dolichopentalum Leaves. Biochem Anal Biochem,
2015c; 4: 232. doi:10.4172/2161-1009.1000232

Aoi W, Niisato N, Miyazaki H, Marunaka Y.
Flavonoid-induced reduction of ENaC expression in
the kidney of Dahl salt-sensitive hypertensive rat.
Biochem. Biophys. Res. Commun., 2004; 315:
892-896. 10.1016/j.bbrc.2004.01.150

Félix V, Paola R, Ana |, Garcia-Guillén, Rosemary
W, Pablo VM, Dolores P, Noemi M. Flavonoids in
Kidney Health and Disease. Frontiers in Physiology,
2018; 9: 394. doi: 10.3389/fphys.2018.00394
Marunaka Y. Actions of quercetin, a flavonoid, on
ion transporters: its physiological roles. Ann. N.Y.
Acad. Sci., 2017; 1398: 142-151.
10.1111/nyas.13361

Imo C, Arowora KA, Ezeonu CS, et al. Effects of
ethanolic extracts of leaf, seed and fruit of Datura
metel L. on kidney function of male albino rats. J
Tradit Complement Med., 2018; 9(4): 271-277.
d0i:10.1016/j.jtcme.2017.09.001

Dewick PM. Medicinal Natural Products, 3rd. Ed.
Wiley, 2009; 311.

Khan MR, Zehra H. Amelioration of CCl4-induced
nephrotoxicity by Ox-alis corniculata in rat.
Experimental and Toxicologic Pathology, 2013;
65(3): 327-334. DOI 10.1016/j.etp.2011.11.007.

Jan S, Khan MR. Protective effects of Monotheca
buxifolia fruit on renal toxicity induced by CCI4 in
rats. BMC Complementary and Alternative
Medicine, 2016; 16(1): 289. DOI 10.1186/s12906-
016-1256-0.

Ujowundu CO, Anaba PI, Ulinasombu NB,
Ujowundu, FN, Igwe KO, Ogbuagu HD. (2020).
Attenuation of Paraquat-Induced Nephrotoxicity and
Dysfunction in Male Wistar Albino Rats. Innov
Biosyst Bioeng, 4(1): 26-35. doi:
10.20535/ibb.2020.4.1.191259

Boelsterli UA. Mechanistic Toxicology: The
Molecular Basis of How Chemicals Disrupt
Biological Targets 2nd Eds. CRC Press New York.
2007; 117-255.

Dillard CJ, German JB. J Sci Food Agric., 2000; 80:
1744-1756. http://dx.doi.org/10.1002/1097-
0010(20000915)80:12<1744:AlD-
JSFA725>3.0.C0O;2-W

El-Kashef DH, El-Kenawi AE, Suddek GM, Salem
HA. Flavocoxid attenuates gentamicin-induced
nephrotoxicity in rats. Naunyn Schmiedebergs Arch.
Pharmacol, 2015; 388: 1305-1315.
10.1007/s00210-015-1164-8

Pribac GC, Sferdian MF, Neamtu C, Craciun C,
Rosioru CL, Ardelean A, et al. Fenugreek powder

49.

50.

51.

52.

53.

54,

55.

International Journal of Modern Pharmaceutical Research

exerts protective effects on alcoholised rats' kidney,
highlighted using ultrastructural studies. Rom. J.
Morphol. Embryol, 2015; 56: 445-451.

Promsan S, Jaikumkao K, Pongchaidecha A,
Chattipakorn N, Chatsudthipong V, Arjinajarn P, et
al. Pinocembrin attenuates gentamicin-induced
nephrotoxicity in rats. Can. J. Physiol. Pharmacol,
2016; 94: 808-818. 10.1139/cjpp-2015-0468

Katary M, Salahuddin A. Ameliorative effect of
gossypin against gentamicin-induced nephrotoxicity
in rats. Life Sci, 2017; 176: 75-81.
10.1016/j.1fs.2017.03.009

Brandao-Costa RMP, Batistaa JMS, Nascimento TP,
Porto ALF. Renal function effects of FDS, a saponin
isolated from Filicium decipiens seeds: Biochemical
and Histopathological studies. J Plant Sci
Phytopathol, 2019; 3: 107-110.

Gabriele pfitzer, 1996. Permeabilized Smooth
Muscle.  Biochemistry of Smooth  Muscle
Contraction, 1996; 191-199.
https://doi.org/10.1016/B978-012078160-7/50018-4
Bartnik M, Facey PC. Glycosides: Fundamentals,
Applications and Strategies. Pharmacognosy, 2017;
101-161. https://doi.org/10.1016/B978-0-12-
802104-0.00008-1

Saha S, Sadhukhan P, Sinha K, Agarwal N, Si PC.
Mangiferin attenuates oxidative stress induced renal
cell damage through activation of PI3K induced Akt
and Nrf-2 mediated signaling pathways. BB Reports,
2016; 5: 313-327. PubMed:
https://www.ncbi.nlm.nih.gov/pubmed/28955838.
DOI: 10.29328/journal.jpsp.1001040

ACGIH (American Conference of Governmental
Industrial Hygienists). (2001) Documentation of
threshold limits values and biological exposure
indices for chemical substances in the workroom air.
7th ed. Supplement. Cincinnati, OH: American
Conference of Governmental Industrial Hygienists.

1SO 9001:2015 Certified Journal 11


http://dx.doi.org/10.1002/1097-0010(20000915)80:12%3c1744:AID-JSFA725%3e3.0.CO;2-W
http://dx.doi.org/10.1002/1097-0010(20000915)80:12%3c1744:AID-JSFA725%3e3.0.CO;2-W
http://dx.doi.org/10.1002/1097-0010(20000915)80:12%3c1744:AID-JSFA725%3e3.0.CO;2-W

