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Evaluation the Protective Effect of Moringa Oleifera Seeds
Oil Against Diabetic Nephropathy in Male Rats.
Soha M. Yousef
Nutrition & Food Sciences, Home Economics Department,
Faculty of Specific Education, Fayoum University, Egypt.

Abstract:This study was carried out to investigate the protective
effect of Moringa Oleifera seeds oil on diabetic nephropathy in
male rats. Forty adult male sprague dawley rats were divided into
two main groups. The first main group: was divided into two
subgroups (10 rats each). (G1) was fed standard diet only as a
negative control group and (G2) was fed standard diet containing
Moringa seeds oil (1.8 mg/kg). The second main group:
intravenously injected by a single dose of streptozotocin (60
mg/kg), the diabetic rats were divided into two subgroups (10 rats
each). (G3) diabetic rats were fed only standard diet and (G4)
diabetic rats were fed on standard diet containing Moringa seeds
oil (1.8 mg/kg). The study was conducted for four weeks. The
obtained results showed that fasting blood sugar was increased in
(G3) as a result of diabetes. The diabetic rats (G3) recorded
significantly elevation in serum urea nitrogen, creatinine and uric
acid as a sign of diabetic nephropathy. Moreover serum sodium
levels was elevated and potassium levels was reduced in (G3).
Serum total protein and albumin levels were significantly
decreased in (G3) compared with (G1). Diabetic rats (G3)
exhibited a significantly reduction in glutathione level in both
serum and kidney tissue. Treating the diabetic rats with Moringa
seeds oil (G4) ameliorated the levels of all these parameters
approaching the negative control values. The results suggest that
Moringa oleifera seeds oil has ability to protect against diabetic
nephropathy due to its content of phytochemicals. MO almost
restored the diabetic rats to the normal healthy status.
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Introduction:

Diabetes mellitus is a chronic metabolic disorder characterized
by disturbance in glucose metabolism leading to a state of
hyperglycemia, which is associated with complications in the long
term. Chronic complications occur over years of hyperglycemia
include macrovascular complications (coronary heart disease,
peripheral vascular disease, stroke) and microvascular
complications (retinopathy, neuropathy, nephropathy)
(Catharine et al., 2014).World Health Organization estimated that
diabetes mellitus will be the seventh main reason of death in 2030.
Worldwide, the number of people with diabetes has increased from
108 million to 422 million between 1980 and 2014 (World Health
Organization, 2016). More than 39 million people have diabetes
in the Middle East and North Africa Region. In Egypt, there were
8 million cases of diabetes in 2017(International Diabetes
Federation, 2018).

One third or more of the diabetes mellitus patients develop
diabetic nephropathy (DN) with progressive deterioration of
kidney functions and structure. (DN) is the leading cause of end
stage renal disease (ESRD) worldwide (Enyioma and Abdu,
2005). Diabetic nephropathy characterized by persistent
albuminuria, progressive decline in glomerular filtration rate
(GFR) and raised arterial blood pressure (Efundem et al., 2017).

Moringa Oleifera Lam (belonging to Moringaceae family) is a
highly valued plant, distributed in the tropics and subtropics
countries. Every part of Moringa Oleifera is a storehouse of
important nutrients. Different parts of this plant contain important
minerals and are a good source of protein, amino acids, vitamins,
beta-carotene, and various phenolic (Anwar et al., 2007).
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The leaves of Moringa Oleifera are rich in mineral like calcium,

potassium, zinc, magnesium, and iron, vitamins like beta-carotene,
B, C, D and E, Phytochemicals such as tannins, sterols, and
flavonoids (Mbikay, 2012). The Researches show that immature
pods of Moringa Oleifera contain 20.66%protein and around
46.78% fiber (Sanchez et al., 2010). Moringa Oleifera seed has
shown the presence of some bioactive compounds. Seed extracts
have antimicrobial properties that inhibit bacterial growth
(Guevara etal., 1999). Moringa seeds are used to extract oil called
the Ben oil. This oil is rich in oleic acid, tocopherols and sterols.
The oil can be used as a substitute for olive oil (Fahey, 2005).The
researches show that Moringa seed oil contains around 76% PUF
(linoleic acid, linolenic acid and oleic acid), making it ideal for use
as a substitute for olive oil (Lalas and Tsaknis, 2002).
Moringa Oleifera oil has yellow colour with nutty flavour and fatty
acids composition suggests that is highly suitable for
both edible and non-edible applications. It is extremely resistant to
oxidation which can be used as an antioxidant (Nadeem
and Imran, 2016).
Several studies have shown that Moringa can act as an antidiabetic
agent. A study has shown that aqueous extracts of MO can treat
streptozotocin induced diabetes in rats (Divi et al., 2012). Past
investigations have demonstrated that aqueous methanolic and
ethanolic extracts of MO leaves have an extensive variety of
biological activities such as antioxidant, tissue protective (liver,
kidneys, heart, testes, and lungs), antihypertensive, and
immunomodulatory actions in vivo (Stohs and Hartman, 2015).

Moringa oleifera leaves shown to be beneficial in many chronic
diseases including hypercholesterolemia, diabetes, insulin
resistance, cancer, non-alcoholic liver disease and overall
inflammation (Marcela et al.,, 2017). The antioxidant and
antidiabetic effects of Moringa Oleifera leaves indicated potential


https://www.ncbi.nlm.nih.gov/pubmed/?term=Nadeem%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27931216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imran%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27931216

i A o gl all g A < gilf 4 Al Alad) At aal)

The Scientific Journal of Specific Education and Applied Sciences

benefits as a potent antidiabetic in streptozotocin induced diabetic
in rats (Yassa and Tohamy, 2014).

In another study, the fasting blood glucose dropped in STZ
induced diabetes rats fed with Moringa seed powder
(Abdulrahman and Haddad, 2015). Moreover, when the rats
treated with moringa seed powder (500 mg/kg b.w) the antioxidant
enzymes elevated in the serum. This shows that the antioxidants in
Moringa can minimize the reactive oxygen species (ROS) caused
in the Beta-cells due to the STZ induction (Mbikay, 2012).

This study is carrying out to investigate the protective effect of
Moringa Oleifera seeds oil on diabetic nephropathy in male rats.

Materials and Methods:

Materials:

- Forty adult male albino rats of Spague Dawley Strain weighing
(150-200 g) were purchased from laboratory of animals, The
National Center for Researches, Cairo, Egypt.

- Streptozotocin (STZ) was obtained from (Sigma- Aldrich),
purchased from The Egyptian International Center for Import,
Cairo, Egypt.

- Diagnostic kits for biochemical analysis produced by Spectrum
(Egyptian Company for Biotechnology), purchased from Gama
Co., Cairo, Egypt.

Methods:
Preparation of diet:

Standard diet was prepared according to (Philp et al., 1993).
Standard diet comprised of casein (140.0 g/kg diet), cornstarch
(465.69 g/kg diet), sucrose (100.0 g/kg diet), cellulose (50.0 g/kg
diet), corn oil (40.0 g/kg diet), mineral mix (35.0 g/kg diet), vitamin
mix (10.0 g/kg diet), DL-methionine (3.0g/kg diet) and choline
chloride (2.5 g/kg diet).
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Experimental design:

All rats allowed free access to water and standard diet for four
days as an adaptation period before starting the experiment. After
the acclimation period, all rats were individually weighed and
housed separately in stainless steel cages. The rats were divided
into two main groups as the following:

The first main group: was divided into two subgroups (10 rats
each). (G1) was fed standard diet only as a negative control group
and (G2) was fed standard diet containing Moringa seeds oil (1.8
mg/kg b.w.) (Sunny et al., 2017).

The second main group: the rats were fasting overnight, then
intravenously injected with freshly prepared streptozotocin (STZ;
60 mg/kg b. w. in 0.1mol/L citrate buffer, pH 4.5) (Jaiswal et al.,
2013). Rats were considered diabetic when fasting blood glucose
levels were > 200 mg/dl. Only diabetic rats were included in the
study. The diabetic rats were divided into two subgroups (10 rats
each). (G3) diabetic rats were fed only standard diet and (G4)
diabetic rats were fed on standard diet containing Moringa seeds
oil (1.8 mg/kg b.w.) (Sunny et al., 2017).The study was conducted
for four weeks.

At the end of the experiment, all rats were sacrificed under
anaesthesia. Blood samples of rats were centrifuged at 3000 r.p.m.
for 15 minutes. Serum samples were carefully separated and stored
at -20 °c for biochemical analysis. After sacrificed of rats and blood
sampling, the heart, liver and two kidneys were removed, rinsed in
saline (0.9 % Na CI) and weighed. The relative weigh of organs
were estimated by comparing the organ weight to the total body
weight of each rat. Relative organ weight = organ weight (g) / total
body weight (g) x 100
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Biological Evaluations:

- Food intake: The total diet consumed during the period of the
experiment was calculated every week.

- Body weight gain: Each rat was weighed every week.

- Food efficiency ratio: (FER) was calculated according to
(Chapman et al., 1959).

Biochemical parameters:

- Fasting blood sugar determined using the method of (Bergmeyer
and Bernt, 1974).

- Renal functions:

- Serum Urea Nitrogen, Creatinine and Uric Acid were determined
by the methods of (Tietz, 1990 and Tietz, 1986).

- Serum Sodium and Potassium ions were estimated using the
methods of (Trinder, 1951 and Sunderman and Sunderman,
1958)

- Serum Total Protein and Albumin were determined using the
methods of (Tietz, 1994 and Tietz, 1990).

- Antioxidant levels:

- Reduced Glutathione (GSH) in the serum and in the tissue of
kidney were estimated using the methods of (Beutler et al., 1963).

Statistical analysis:

The results were analyzed statistically using SPSS program. T-
test and one way analysis of variance (ANOVA) were applied to
compare the means values between groups (Waller and Duncan,
1969).

Results and Discussion:

Data summarized in table (1) showed that the diabetic rats (G3)
exhibited significant decrease in food intake, body weight gain and
food efficiency ratio at (p < 0.01) compared with negative control
group. However diabetic rats which fed on standard diet containing
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Moringa seeds oil (G4) showed significantly increased (p < 0.01)
of these parameters.

The decrease in the body weight of the diabetic rats is possibly
due to dehydration and the catabolism of fats and proteins (Hakim
et al., 1997). (Rajkumar et al., 1991) reported that increased
catabolic reactions leading to muscle wasting and might also
contribute to the reduced weight gain by diabetic rats. Moreover,
(Snehal et al., 2017) demonstrated that STZ-induced diabetes is
associated with significant decreased in the body weight due to
hyperglycemia, hypoinsulinemia, increased muscle wasting and
loss of tissue proteins.

Table (1): Effect of Moringa Oleifera seeds oil on food intake,
body weight gain and food efficiency ratio in diabetic
nephropathy rats.

Gl G2 G3 G4

Parameters negative control | negative control Diabetic rats Diabetic rats

+ Moringa + Moringa
Food Intake 145240128 | 14.600.202 13.66 +0.19 b 13.54 +0.15
(g/day)

p.value - - el el

Body Weight Gain 23.75+0.30 2 2340+024° | -3223+1.18°¢ 14.15+ 092 °

(0/28 day)

p.value - - el el

Food Ezgzzggy Ratio 0.058 +0.003° | 0.057+0.0022 | -0.084+0.003¢ | 0.037+0.002"
p.value - el el

- Values are represented as mean + SD, values are statistically significant at
**p<0.01

- No significant difference between the values had the same letter in each
row

The obtained result in table (2) indicated that relative weight of
liver, kidneys and heart in diabetic rats (G3) significantly increased
at (p < 0.01) compared with negative control group (G1). Rats
treated with Moringa seeds oil (G4) showed significantly reduction
(p < 0.01) in the relative weight of these organs approaching
negative control group (G1).
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The results was agree with (Ahmed, 2012) who showed that the
final kidney/ body weight ratios of untreated diabetic animals were
significantly higher than those of control animals. Furthermore,
(Snehal et al., 2017) demonstrated that increase in the kidney
weight (hypertrophy) in proportion to the body weight was
observed in STZ-induced diabetes rats.

Table (2): Effect of Moringa Oleifera seeds oil on the relative

organs weight in diabetic nephropathy rats.

Gl G2 G3 G4
Parameters negative negative Diabetic rats Diabeti(_: rats
control control + Moringa
+ Moringa
Relative liver weight % 3.37+0.11°¢ 3.42+0.07° 554 +0.16* 3.70£0.12°
p.value - - ** *x
Relative kidneys weight % | 0.61+0.04¢ 0.58 + 0.03° 0.955+0.05% | 0.603 +0.021°
p.value - - ** **
Relative heart weight % 0.291+0.01° | 0.289+0.02° | 0.320+0.04* | 0.290 +0.01°

p.value

**

**

- Values are represented as mean + SD, values are statistically significant at

** < 0.01

- No significant difference between the values had the same letter in each

row.

Data presented in table (3) showed that serum glucose level was
significantly increased (p<0.001) in STZ diabetic rats (G3)
comparing with negative control group (G1). However treatment
of rats with Moringa seeds oil (G4) showed significantly reduction
(p <0.01) in serum glucose level comparing with diabetic rats (G3).

Table (3): Effect of Moringa Oleifera seeds oil on Fasting

blood
Sugar in diabetic nephropathy rats.
Gl G2 G3 G4
p negative negative Diabetic rats Diabetic rats
arameters :
control control + Moringa
+ Moringa

8
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Fas“”?n:’é‘;glc)‘ sugar 85.82+2.84° | 87.41+2.71° | 265.52+2.14% | 150.46+2.63"
p.value - - *x okl
- Values are represented as mean + SD, values are statistically significant at
**p<0.01

- No significant difference between the values had the same letter in each
row.

Diabetic rats injected with STZ showed increased serum
glucose levels, which is indicative of hyperglycemia. These data
are consistent with (Brenna et al., 2003) who demonstrated that
Streptozotocin is a potent cytotoxic and causes acute diabetes.
Furthermore, (Szkudelski,  2001)  demonstrated  that
Streptozotocinis used to induce insulin dependent diabetes mellitus
and noninsulin dependent diabetes mellitus. Rats treated with STZ
manifested hyperglycemia, an impaired response to the glucose
tolerance test.

Treatment diabetic rats with Moringa seeds oil showed
significantly reduction in serum glucose level comparing with
diabetic rats which indicates that Moringa seeds oil is able to
elevate insulin ability to decrease serum glucose and its
antidiabetic effect. This result is in the line with (Olayaki et al.,
2015) that revealed that administration of methanolic extract of
Moringa oleifera leaves ameliorated glucose tolerance, and
increased serum insulin. Furthermore, (Yassa and Tohamy, 2014)
reported that Moringa oleifera leaves treatment significantly
improved the altered fasting plasma glucose compared to control
levels.

The obtained results in table (4) illustrated that diabetic rats
(G3) recorded significantly elevation in serum urea nitrogen,
creatinine and uric acid comparing with negative control group
(G1). While treatment of rats with Moringa seeds oil (G4) showed
significantly higher in serum urea nitrogen, creatinine and uric acid
in comparing with negative control group (G1), but showed
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significantly lower of these parameters in compared with diabetic
rats (G3).

In this respect (Rochette et al., 2014) demonstrated that the
increasing of blood glucose induced oxidative stress resulting in an
increased production of oxygenated free radicals and decreased
antioxidant enzyme activities. This may result in intracellular
structure modification and ultimately affect the normal cellular
function, leading to pathogenesis and development of diabetic
complications. Furthermore, (Prabhu et al., 2008) showed that
free radical in diabetes is one of the leading reasons for kidney
dysfunction associated with increasing in levels of urea nitrogen
and creatinine due to persistent hyperglycemia.

Data summarized in table (4) showed in diabetic rats (G3) a
significant elevation in serum sodium levels and significant
reduction in potassium levels when compared with negative control
group (G1). Treating diabetic rats with Moringa seeds oil (G4)
showed significantly ameliorated in levels of serum sodium and
potassium compared with diabetic rats (G3). (Shenqi et al., 2013)
demonstrated that disturbances in the levels of some electrolytes
are associated with diabetes mellitus.

Table (4) presented that serum total protein and albumin levels
were significantly decreased (p<0.01) in diabetic rats (G3)
compared with negative control group (G1). Serum total protein
and albumin levels significantly increased in Moringa seeds oil
treated rats (G4) compared to untreated diabetic rats (G3). In
diabetic, it was observed a loss in blood proteins, when excessive;
change the normal filtering mechanism of the renal resulting in the
accumulation of toxic wastes. Albumin serves as transport protein
and biomarkers in the disease state (Santos et al., 2012).

10
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Table (4): Effect of Moringa Oleifera seeds oil on Serum Urea
Nitrogen, Creatinine, Uric Acid, Sodium, Potassium, Total
Protein and Albumin in diabetic nephropathy rats.

Gl G2 G3 G4
b negative negative Diabetic rats | Diabetic rats
arameters i
control control + Moringa
+ Moringa
Ure?nz\'g;/téf)ge“ 26.11+098°¢ | 2581+0.87° | 69.78489% | 31.71+1.17°
p.value - - = i
C(rri]ag“/g:;‘e 0.65+.05¢ | 064+004¢ | 278+0.15° | 0.91£0.04°
p.value - - = it
U(xgg%d 112+007¢ | 149+004¢ | 287006 | 15%.013°
p.value - - ™ it
Sodium 133.12£0.73° | 13421+ 0.62° | 150.91+0.8°% | 136.170.70"
(mmol/L)
p.value - - = i
F(’r‘:]ts]sgl'/ug‘ 442+ 0.03° | 450+002° | 3.16+0.04° | 4.10+0.06"
p.value - - = i
TOtf"('g%f’)te'” 757+0.11° | 750+010° | 4.45+0.15° | 6.25+0.14°
p.value - - = i
Azgfd'};'” 3.87+017% | 390+0.13% | 175+0.13° | 2.91+0.18"
p.value - - ™ i

- Values are represented as mean + SD, values are statistically significant at ** p <

0.01

- No significant difference between the values had the same letter in each row.

The obtained results are confirmed with (Afshari et al., 2007,
Ahmed, 2012and Snehal et al.,, 2017) who showed that
development of diabetic nephropathy was determined by
significant reduction in serum albumin and significant elevations
of serum urea nitrogen, uric acid and creatinine in STZ diabetic
rats. Study by (Pooja et al., 2017) shows highly significant

11
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changes in the levels of BUN, serum creatinine, uric acid, sodium,
potassium in diabetic patients indicating kidney damage.

Treating diabetic rats with Moringa seeds oil improved the
levels of all these parameters compared with untreated diabetic
rats. These results are consistent with (Elizabeth et al., 2017) who
suggested that treatment with Moringa oleifera has ability to
ameliorate the renal functions. This demonstrates the protective
effect of Moringa against diabetic renal damage, which is caused
by its antioxidant properties (Muobarak, 2016).

Furthermore (Radhey, 2012) indicated that Moringa oleifera
treatment significantly elevated the level of aloumin in serum of
STZ diabetic rats. It may be due to a reduction albumin affinity
towards glucose. (Govindarajan et al., 2016) proved that
bioactive ingredients and essential trace elements in Moringa
oleifera help to protective the renal from damage. (Al Said et al.,
2012) indicated that the possible mechanism in protective activity
of Moringa oleifera seeds oil may be due to free radical scavenging
potential caused by the presence of antioxidant components in the
oil.

Table (5): Effect of Moringa Oleifera seeds oil on Glutathione
(GSH) in serum and kidney tissue in diabetic nephropathy

rats.
Gl G2 G3 G4
negative negative Diabetic rats Diabetic rats
Parameters .
control control + Moringa
+ Moringa

Glutathione / serum 2519+ 053 | 2621+021° | 881+0.20° | 16.98 + 055

U/mL
p.value - - *x **
Glutathione /';'d”ey USSUe | 6210+084° | 6350+1.04° | 25.60+057° | 5111+ 1.08°
p.value - - ** okl
- Values are represented as mean + SD, values are statistically significant at ** p <
0.01

12
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- No significant difference between the values had the same letter in each row.

Data summarizes in table (5) showed that diabetic rats (G3)
exhibited a significantly reduction in glutathione level in both
serum and Kkidney tissue compared with negative control group
(G1). While treatment of rats with Moringa seeds oil (G4) showed
significantly increased in glutathione level in serum and kidney
tissue.

Glutathione is a powerful antioxidant since it possesses a
property in scavenging hydroxyl radical. The obtained results are
consistent with (Elizabeth et al., 2017) demonstrated that GSH
were ameliorate in all groups of diabetic rats treated with Moringa
oleifera. Suggesting that MO has property to scavenge and
neutralize STZ induced oxidative stress. The results also agree with
(Radhey, 2012) who cleared that glutathione is a main factor in
antioxidant system. GSH has the ability to defense against
cytotoxic and free radicals. Treated diabetic rats with Moringa
oleifera showed an elevation in glutathione levels. Reduced the
reactive oxygen species production, may be the reason.

Furthermore, (Ghiridhari et al., 2011) confirmed that the
therapeutic effect of Moringa oleifera seeds due to the presence of
active ingredients. Flavonoids and phenolic are the components
responsible for the activity of antioxidant in Moringa oleifera
seeds. Moreover (Yassa and Tohamy, 2014) reported that there
are three types of phytochemicals in Moringa oleifera have
therapeutic benefits. They are gluosinolates, flavonoids and
phenolic acids. (Lako et al., 2007) elucidated that the
phytochemicals in Moringa oleifera are responsible for its ability
to be antioxidant, hypotensive, hypoglycemic, anticancer and anti-
inflammatory.

Conclusion:

13
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Based on experimental evidence of the study, the results suggest
that Moringa oleifera seeds oil has ability to protect against diabetic
nephropathy due to its content of phytochemicals. MO almost
restored the diabetic rats to the normal healthy status. It was also
able to improve antioxidant status, has potential to be used as an
antidiabetic agent in the treatment and management of diabetes.
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