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ABSTRACT

Objectives: The present research has been conducted to assess the Nephroprotective effects of
the Moringa Oleifera Extract against contrast -induced nephrotoxicity in male rabbits.

Study Design: Experimental design

Place and Duration of Study: it was carried out in the Faculty of Pharmacy/University of Kufa,
Irag/Al-Najaf Town .The study began at October 2020 and end at March 2021.

Methodology: Twenty one adult (male rabbits) weighing range(1.2-1.5kg). Rabbits are divided in a
random manner into three equal groups each group including seven rabbits .Group1:control group
administered DW, Group2:has been treated with lodide contrast(2.5mg/kg) of (370mg/ml),group 3:
dosed alcoholic extracts of Moringa 250 mg/kg and contrast (2.5mg/kg).By accounting data on the
MDA levels ,Glutathione level and features of kidney histopathology. All efforts have been made to
reduce the suffering of a animals prior to and throughout the experiment and sampling.

Results: The alcoholic Moringa extract at 250mg/kg body weight doses orally considerably
protected contrast induced toxicity of the kidneys in the rabbits through the increment of the level of
GSH and reduces the level of MDA. In the Histological data, the extract activities also protect the
damage of the kidney, which is induced by the contrast that has been represented by the de-
generation of some tubules and atrophy of glomerular, glomerular tuft congestion and expanded
Bowman’s Space.

*Corresponding author: E-mail: qayssarj.fadheel@uokufa.edu.iq;
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Conclusions: This study proposed that Moringa’s alcoholic extract results in the enhancement of
the defense status of the oxidative stress against the renal toxicity.(Moringa Oleifera have
Nephroprotective effect against contrast induce Nephrotoxicity).

Keywords: Moringa Oleifera; oxidative stress; kidney; lodinated contrast; histopathology.

1. INTRODUCTION

Medicinal plants are one of the oldest plants
known and used by human being for food and
medicine throughout the ages and until the
present time, in which the greatest inspiration of
these plants has been manifested, and medicinal
plants have always been considered an essential
source of human health, herbal medicine has
always been the most wide spread by human,
Many traditional cultures emphasize the
importance of preventive and curative plant
prescriptions and their other benefits, they are
low cost, easy to obtain and are safer and more
successful than manufactured medicines [1]. The
kidney consist of numerous cell types organized
into the nephron, which is the basic functional
unit of the kidney. Any stimuli that induce loss of
these cells can induce kidney damage and renal
failure. The cause of renal failure can be intrinsic
or  extrinsic. Extrinsic  causes include
cardiovascular disease, obesity, diabetes,
sepsis, and lung and liver failure. Intrinsic causes
include glomerular nephritis, polycystic kidney
disease, renal fibrosis, tubular cell death, and
stones. The kidney plays a prominent role in
mediating the toxicity of numerous drugs,
environmental pollutants and natural substances.
Drugs known to be nephrotoxic include several
cancer therapeutics, drugs of abuse, antibiotics,
and radiocontrast agents [2].Nephrotoxicity is a
poisonous effect of some substances (both toxic,
Chemicals and drugs) on the kidney function [1].
Most drugs found to cause nephrotoxicity exert
toxic effects by one or more common pathogenic
mechanisms [3]. Intraglomerular, hemodynamics,
tubular cell toxicity, inflammation, Crystal

nephropathy, rhabdomyolysis.The proposed
pathophysiology mechanism of contrast-media-
mediated  nephrotoxicity.  Contrast media
mediates renal toxicity via the interplay of (1)
direct cytotoxicity to the renal endothelial and
tubular cells, leading to a cycle of oxidative
stress, hypoxia, and further tubular damage, and
(2) viscous properties of contrast-triggering
vasoconstriction, reduced urinary flow rate, and
medullary hypoperfusion [4]. Moringa Oleifera
which has been referred to as the “Miracle tree”
as well, because if its multiple uses and
adaptability. Due to the pharmacological and
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nutritive values, the leaves of Moringa Oleifera
have been found to be rich source of vitamins,
minerals and numerous important for the healthy
[5]. The wild type Moringa Oleifera is different in
the phyto-chemistry from the domestic Moringa
Oleifera [6]. The Moringa Oleifera Lam plant is
known locally as “Drum-stick tree” in English and
“Sohanjana” in Punjabi and it is part of the
Moringaceae family. The Moringaceae, can be
defined as a monogeneric family, comprising
approximately 33 species. It is cultivated mainly
in Africa, Pakistan, India, Mexico,Sri Lanka and
South America. Presently, the species of the
Moringa acquired an elevated significance, due
to their various utilizations [7] .Various parts of
the plant were found to have a set of the
medicinal characteristics, like the treatment of
ascites, rheumatism anti-hypertensive (seed and
flower), anti-inflammatory (flower and root),
hypolipidemic (flower), and anti-ulcer [8], liver
diseases, inflammation [9],venomous bites [10],
hematological, cancer, renal and hepatic
functions [11]. The genus of Moringa has high
anti-oxidant activity, mostly as a result of its high
contents of the bio-active polyphenols [12]. The
leaves of Moringa Oleifera have been considered
as one of the most significant sources of the
flavonoid compounds [13] such as Mpyricetin,

Quercetin and kaempferol [14]. Moreover, it
contains alkaloids, tannins, reducing sugars,
saponins, eugenol, glycosides and

carbohydrates, [14,15,16].
2. MATERIALS AND METHODS
2.1 Experimental Animals

Twenty one local domestic male rabbits were
used in the current study. The weight of the
rabbits ranged between 1-1.5 kg. All rabbits were
accommodated in “the animal house of Faculty of
Pharmacy/University of Kufa. The rabbits were
retained in cage under the influence of room
climate of a twelve hour light, twelve hour dark
and about 25°C. 60-65% was the range of
humidity under which the rabbits should be
retained. Food and water have been provided ad
libitum in the current study. They have been
adapted for a one week; during this week. all
efforts have been made to reduce the suffering of
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a animals prior to and throughout the experiment
and sampling.

2.2 Study Groups

After one week of adaptation, the rabbits have
been divided in a random manner into three
groups (7 rabbits in each group) as follows-:

Control group: (negative control administered

D.W)

lodide contrast group: (positive control ). lodide
contrast (2,5mg/kg) of (370mg/ml) was injected

Moringa group: which received 250mg/kg body
weight of Moringa Oleifera orally once daily for
27 sequential days by oral gavage and on the
27day iodide contrast (2,5mg/kg) of (370 mg/ml)
was injected.and then the animals were
sacrificed. About 3ml of blood has been obtained
from every one of the rabbits through the cardiac
puncture using a disposable syringe, centrifugally
at 3000 cycles /minute for 15 minutes. Then, the
abdomen has been opened via a mid-line
incision and kidneys have been removed quickly.
One of the kidneys has been isolated,
maintained at a temperature of =70°C and then
homogenized, whereas the second one has been
fixed in a10% formalin for the histopathological
examinations.

2.3 Sampling

Twenty one adult (male rabbits) of 1.2-1.5kg of
body weight Rabbits are divided in a random
manner into three equal groups each group
including seven rabbits.

2.4 Plant Collection and Extraction

After purchasing the Moringa plant from the
nurseries in Karbala, the leaves were collected,
washed , dried in shade , After in-blender
pulverization, a fine powder has been made and
extracted by ethanol alcohol 70% , which was
mixed with ethanol alcohol and left for (24) hours
at room temperature. Later, this mixture has
been filtered by multi-layer medical gauze to
remove impurities, and then prepare Moringa
Oleifera extract for dosing (250 mg/kg) Orally by
gavage.

2.5 Parameters Measurement
2.5.1 Malondialdehyde (MDA)

Malondialdehyde was measured by using the
interaction between thiobarbituric acid (TBA) and
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malondialdehyde, according to Al-Zamely, Al-
Nimer and Al-Muslih, [17].

2.5.2 Glutathione (GSH)

The concentration of glutathione was measured
by the Ellman's reagent detector, which is a di-
acid (Dithio-bis-(2-nitrobenzoic acid)) DTNB,
according to.Eyer and Podhradsky, [18] method.

2.6 Preparation of Histological Sections

By a merciful killing, the sampled animals were
slaughtered, dismembered for examination, and
solved in a saline 10% formalin solution. Fixed
tissue has been dehydrated by lowering ethanol
series concentrations. Blocks and sections were
put in a rotary microtome at 5uym and
Hematoxylin-eosin-stained parts. The slides were
examined under light microscopy. To illustrate
tissue changes, by an ocular micrometer, [19].

2.7 Statistical Analysis

The statistical analysis have been performed via
the SPSS software (v. 24). Data were
represented as mean * Standard error mean
(SEM). Independent-Samples T-test was used
for 2 groups’ comparisons. The importance of the
differences between average values has been
determined by the Analysis of Variance
(ANOVA). Data from each group have been
simultaneously combined and the nephrotoxicity,
oxidative stress, markers have been compared
with the scores of the nephrotoxicity severity with
the use of a Pearson correlation analysis. In all
tests, P < 0.001 has been judged as statistically
significant.

3. RESULTS AND DISCUSSION

In this study, administered contrast resulted in
significantly (P<0.001) greater MDA level in
kidney tissue of the rabbits. The increased MDA
level indicates the occurrence of the oxidative
stress in the renal tissue. As the lipid
peroxidation end product, its responsibility is
exaggerating the damaging effects of the
reactive species on the cellular membrane and
the DNA, Table 1 showed that Moringa caused
significantly decreased in the serum level of MDA
in treated group, while the serum level of GSH
has been considerably increased in the treated
group as compared with the contrast group. The
histological study showed that the histological
sections of the kidney of the laboratory rabbits in
the control group showing normal appearance of
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Bowman Capsule, glomerulus, distal tubules and
proximal convoluted tubules as shown in Fig. 1.
The second group in which contrast was
intravenously administered, recorded significant
tissue changes represented Kidney section of
rabbits, treated with contrast showing glomerular
atrophy, glomerular tuft congestion , expanded
Bowman Space, degeneration renal tubular and
dissolution in the cortex.) as shown in Fig. 2.
Group 3 sections of kidneys of rabbits dosed
alcoholic extract of Moringa concentrations of
250 mg/kg and 2.5 mg/kg of contrast showing
normal appearance Bowman Capsule, and
glomerulus, distal tubules and proximal convolute
tubules under a microscopic enlargement of stain
Hematoxylin -Eosin. And these have not
differences with control group. Contrast induced
nephropathy is the 3™ most common one of the
causes of the hospital-acquired acute renal
failures following the nephrotoxic treatments and
impaired renal perfusion. A number of the
definitions on the contrast induced nephropathy
in the individuals that underwent the cardiac
interventions was characterized [20].The MDA
(i.e. Malondialdehyde) can be defined as a final
product of the peroxidation of the poly-
unsaturated fatty acids within cells. The increase
in the free radicals results in causing the over-
production of the MDA. The levels of the MDA
are mainly known as one of the oxidative stress
and antioxidant status markers. The present
study Result significant elevation of MDA Level
in rabbits treated with contrast in compare with
control group, those results are similar to a
research that has been conducted by (Yoshioka
et al. 1992) Which said that pathologic
mechanisms through which the radio-contrast
media induced those changes. This result is in

similarity with [21] Which said that the
intoxications of the rats of the G2 with
Thioacetamide resulted in the significant
decrease of the anti-oxidant

biomarker(GSH)concentration, whereas it results
in significantly increasing the level of the lipid
peroxidation  bio-marker MDA, and the
concentration of the nitric oxide, in comparison
with the ones of control group. The TBARS and
the MDA are the lipid peroxidation end products
of the poly-unsaturated fatty acids membrane
with the free radicals and have been considered
as oxidative damage indicators. Those results
coincide with (Naziroglu et al. 2013) which
explained the clinical radio-contrast media-
induced acute renal failures. The radio-contrast
media-mediated cytotoxicity molecular basis is
still difficult to understand at that time. None-the-
less, the release of the inorganic iodide, with the
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successive toxicity of the iodide does not seem
involved; and the radio-contrast media may
results in the destabilization of plasma and
possibly, mitochondrial membranes. Which might
result in the loss of the critical plasma membrane
and the mitochondrial (cytochrome c) proteins
and increased susceptibility of the plasma
membrane to Ca2, Contrast media induced over-
production of the free oxygen radicals via
activating the phagocytic cells. The current study
results have shown dosed of the contrast
induces increased levels of the serum MDA and
renal tissue. Such finding was coinciding with
results that have been found by Cetinet al.
[22,23], Which stated that the administrations of
the contrast agent results in the induction of
increased levels of serum MDA and renal tissue,
and levels of the renal tissue TBARS on the
experimental contrast result in the induction of
the models of nephropathy. The study in
pathophysiology has suggested the fact that
such condition is most same to be the renal
ischemia result, oxidative injury and direct toxicity
to the tubular epithelial cells [24] post
administering the contrast media, ROS result in
the enhancement of the contrast induced
nephropathy and result in the cytotoxic damage
and lipid peroxidation [25], suggesting that the
oxidative injury has been defined as one of the
main factors in pathogenesis of the contrast
induced nephropathy. glutathione as a
cytoprotective agent, earlier researches showed
that the exogenous glutathione treatment of the
renal cortical slices has result in the increase of
the cellular glutathione concentration levels (R
Christopher Harmon et al., 2005). The present
study The Contrast cause significantly decreases
the renal concentration of GSH (P < 0.001) of the
treated rabbits in comparison with the control
group .This finding coincided with the study that
has been conducted by (Abd Eldaim et al. 2017)
Which stated that Moringa Oleifera aqueous
extract resulted in the prevention of changes in
histo-architecture of the hepatic tissues and the
normalized kidney levels of the glutathione,
MDA, and caspasein hepatic tissue; gene
expression. Moringa Oleifera resulted in the
reduction of the necrosis of the hepatic cells
because it includes the coumarins, phenols,
essential oil, lignans, carotinoids, monoterpenes,

flavonoids, glycosides, lipids, organic acids,
ascorbic acid, alkaloids and xanthenes,
phenolics (quercetin, kaempferol, apigenin,
ellagic acid, catechin, cyanidin, ferulic acid,

epicatechin, myricetin and ellagic acid). The
results of this study in consistency with a study
that has been conducted by Wongmekiat,
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Leelarugrayub and Thamprasert, [26] which said
that the Polyphenolic compounds were shown to
be attenuating renal dysfunction, increasing the
anti-oxidant enzyme activity, improving renal
architecture, decreasing the lipid peroxidation
and ROS in the nephrotoxicity and agreement
with the study [27] which said that Moringa
Oleifera maintained the anti-oxidant defense
mechanism through the suppression of the NO
and the MDA, and enhancement of the no
enzymatic as well as the enzymatic anti-oxidant
molecules. Moreover, the polyphenols and the
flavonoids have been taken under consideration
as a donor of hydrogen atom, which has the
ability of neutralizing the free radicals and
protecting the mammalian cells against the
reactive oxygen species. The Moringa Oleifera
restored renal function following the daily
administrations, which suggests that the Moringa
Oleifera contents protected the kidney integrity
as well as increasing its reparative and
regenerative capacities. The normalization or
alterations to the bio-chemical parameters have
been related to renal histological results. On the
histological observations, the kidneys of the
groups of intoxicated rabbits that has gotten the
MO exhibited reparative behaviors. The changes
above may be taken under consideration as an
expression of functional enhancement of the
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renal  tubules that can result from
accelerated regenerations of the tubular cells.
The protective effects of the Moringa Oleifera on
contrast -induced nephrotoxicity in the present
research have been observed as well
from the histological examinations. Those
findings have coincided with a research that has
been conducted by Ouédraogo et al. [28], their
research has stated that the kidneys exhibited
reparative  behaviors in the case of
increasing Moringa Oleifera doses. The light
microscope examination of the kidneys in the
control group has shown normal renal
parenchyma morphology with the well-defined
tubules and glomeruli (Treatments using the
gentamicin on its own resulted in a considerable
proximal tubular necrosis, desquamation and
parenchyma degeneration of tubular epithelial
cells and the interstitial nephritis .The
histopathological result in this study in
consistency with study [29] which said that
Moringa Oleifera reduced the histopathological
changes significantly (P<0.05) by observing
paracetamol treated group. The treatment with
various Moringa Oleifera doses along with the
paracetamol produced only a slight degeneration
degree and absences of the necrosis in
comparison with the group that has been treated
with the paracetamol.

e - o

-
-
.

Fig. 1.Kidney section of rabbit (control) Showing normal appearance of Bowman Capsule
(thick arrow), glomerulus (thin arrow) and proximal convoluted tubules (green arrow), distal
tubules (blue arrow), (H&E 200X)
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Fig. 2. Kidney section of rabbit, treated group with 2.5mg/kg contrast Showing that atrophy of
glomerular(thin arrow), congestion ( star), expanded Bowman Space( blue arrow)
inflammatory cells infiltration (thick arrow), Destruction renal tubules(red arrow),necrosis
(orange arrow) (H & E 200X)

Fig. 3. Kidney section of rabbit dosed 250mg/kg of Moringa Oleifera L. alcoholic extract
and2.5mg/kg of contrast show intact Bowman Capsule (thick arrow ) and glomerulus (thin
arrow), distal tubules (blue arrow), and proximal convoluted tubules ( green arrow ) .(H&E

200X)

Table 1. Comparison between MDA &GSH among different group

Group MDA GSH
nmol/mg pmole/mg
Group1 (negative control) 4.94+0.10 65.281+1.74
Group2 (positive control) 7.11+0.124 33.42+1.32
Group3(Treatment Group) 3.67 £0.155 63.85 +1.85
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4. CONCLUSIONS

This study proposed that Maringa's alcoholic
extract results in the enhancement of the
defense status of the oxidative stress against the
renal toxicity.

CONSENT
It is not applicable.

ETHICAL APPROVAL

All procedures in this study were conducted in
strict compliance with the ethical standards of the
National Institutes of Health (NIH) guidelines on
the care and use of laboratory animals , prior
approval was provided from the Institutional
Animal Care and use Committee of University of
Kufa .

ACKNOWLEDGMENTS

My deep thanks to staff those works in animal
house for help us in my study , also special
thanks for staff of Pharmacology & Toxicology
laboratory in Faculty of Pharmacy/University of
Kufa because they play an important role in
assist us to complete our work without them we
can't perform our research.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Sharma A, et al. Effect of coenzyme Q10
alone and it's combination  with
pentoxifylline in cisplatin-induced
nephrotoxicity in rats. J Pharm Sci
Bioscientific Res. 2016;6(6):790-800.

2. Barnett LMA, Cummings BS.

Nephrotoxicity and renal pathophysiology:
a contemporary perspective. Toxicological
Sciences. 2018;164(2):379-390.

3. Schetz M, et al.Drug-induced acute kidney
injury. Current Opinion in Critical Care.
2005;11(6):555-565.

4. Morcos R, et al.Contrast-induced acute
kidney injury: Review and practical update.
Clinical Medicine Insights: Cardiology.

2019;13:1179546819878680.
5. Zainab B, et al. In-silico elucidation of
Moringa oleifera phytochemicals against

69

10.

1.

12.

13.

14.

15.

16.

Saudi Journal Of
2020;27(9):2299—

mellitus.
Sciences.

diabetes
Biological
2307.

Chodur GM, et al.Wild and domesticated
Moringa oleifera differ in taste,
glucosinolate composition, and antioxidant
potential, but not myrosinase activity or
protein content. Scientific Reports. 2018;

8(1):1-10.
Majali I, Althunibat O, Qaralleh H.
Antimicrobial and  immunomodulatory

activities of Moringa peregrine-minireview.
Journal of Basic and Applied Research in
Biomedicine. 2015;1(2):55-61.

Anwar F, et al. Moringa oleifera: A food
plant with multiple medicinal uses.
Phytotherapy Research: An International
Journal Devoted to Pharmacological and
Toxicological Evaluation of Natural Product
Derivatives. 2007;21(1):17-25.

Rao KS, Mishra SH. Anti-inflammatory and
antihepatotoxic activities of the roots of

Moringa pterygosperma  Gaertn.Indian
Journal of Pharmaceutical Sciences. 1998;
60(1):12.

Mishra SP, Singh P, Singh S. Processing
of Moringa oleifera leaves for human

consumption’, Bulletin of Environment,
Pharmacology and Life Sciences.2012;
2(1):28-31.

Mazumder U. K. et al.Evaluation of

hematological and hepatorenal functions of
methanolic extract of Moringa oleifera
Lam. Root Treated mice; 1999.

Verma AR,et al.n vitro and in vivo
antioxidant properties of different fractions
of Moringa oleifera leaves.Food and
Chemical Toxicology. 2009;47(9):2196—
2201.

Yang G,et al.6-Gingerol induces apoptosis
through lysosomal-mitochondrial axis in
human hepatoma G2 cells.Phytotherapy
Research. 2012;26(11):1667—-1673.
Prakash D, et al.Total phenol, antioxidant
and free radical scavenging activities of
some medicinal plants. International
Journal of Food Sciences and Nutrition.
2007;58(1):18-28.

Cushnie T, Lamb AJ. Antimicrobial activity
of flavonoids. International Journal of
Antimicrobial Agents.2005;26(5):343-56.
Lako J, et al. Phytochemical flavonols,
carotenoids and the antioxidant properties
of a wide selection of Fijian fruit,
vegetables and other readily available
foods.Food Chemistry. 2007;101(4):1727—
1741.



17.

18.

19.

20.

21.

22.

23.

Altaee and Fadheel;JPRI, 33(22A): 63-70, 2021; Article no.JPRI.67590

Al-Zamely OY, Al-Nimer MS, Al-Muslih RK.
Detection the level of peroxynitrite and
related antioxidant status in the serum of
patients with acute myocardial infraction.
Nation. J Chem. 2001;4(1):625-637.

Eyer P, Podhradsky D. Evaluation of the
micromethod  for  determination of
glutathione using enzymatic cycling and
Ellman’s reagent.Analytical Biochemistry.
1986;153(1):57—66.

Bancroft JD, Gamble M. Theory and
practice of histological techniques. Elsevier
Health Sciences; 2008.

Harjai KJ,et alA  comparison of
contemporary definitions of contrast
nephropathy in patients undergoing
percutaneous coronary intervention and a
proposal for a novel nephropathy grading
system.The American Journal of
Cardiology. 2008;101(6):812—819.

Mousa AA,et al.Protective effect of
Moringa oleifera leaves ethanolic extract
against thioacetamide - Induced
hepatotoxicity in rats via modulation of
cellular  antioxidant,  apoptotic  and
inflammatory markers.Environmental
Science and Pollution Research. 2019;
26(31):32488-32504.

Cetin M, et al. lonic high-osmolar contrast
medium causes oxidant stress in kidney
tissue: Partial protective role of ascorbic
acid.Renal Failure. 2008;30(5):567-572.
Toprak O, et al. Preventive effect of

24,

25.

26.

27.

28.

29.

nebivolol on contrast-induced nephropathy
in rats.Nephrology Dialysis Transplan
tation. 2008;23(3):853-859.

Asif A, Epstein M. Prevention of
radiocontrast - induced nephropathy.
American Journal of Kidney Diseases.
2004;44(1):12-24.

Detrenis S,et al.Lights and shadows on the
pathogenesis of contrast-induced
nephropathy: state of the art.Nephrology
Dialysis Transplantation.2005;20(8):1542—
1550.

Wongmekiat O, Leelarugrayub N,
Thamprasert K. Beneficial effect of shallot
(Allium  ascalonicum L.) extract on
cyclosporine nephrotoxicity in rats.Food
and Chemical Toxicology. 2008;46(5):
1844-1850.

Kurutas EB. The importance of
antioxidants which play the role in cellular
response against oxidative/nitrosative
stress: Current State. Nutrition Journal.
2015;15(1):1-22.

Ouédraogo, Moustapha et al.‘Protective
effect of Moringa oleifera leaves against
gentamicin-induced nephrotoxicity  in
rabbits. Experimental and Toxicologic
Pathology. 2013;65(3):335-339.

liaz A, et al. Nephroprotective and
antioxidant effects of Moringa
oleifera(Sohanjna) in paracetamol induced
nephrotoxic albino rabbits. Pak Vet J.
2016;36(3):292-296.

© 2021 Altaece and Fadheel; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/67590

70



