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Abstract

Background: Of the plant family Moringaceae, Moringa oleifera is the most popular. It draws researchers’ attention by its nutritional and

phytochemical properties. The potential effects of this plant are still to be explored. This study aimed to evaluate the effect of Moringa olifiera in

the blood glucose, serum lipids, hemoglobin, hematologic values of blood cells, and the possible organ toxicity of this plant by measuring liver and

kidney functions and histology. Materials and method: Moringa olifiera leaves were pounded to powder using a pestle. 100mg for each kilogram

of bodyweight (mg/kg/bw) were weighted for each rat. Sera for blood glucose, lipid profile, blood parameters, and histology slides for liver and

kidneys were prepared and studied after the above dose administration-orally, for three weeks. Results: Administration of aqueous Moringa

leaves100mg/kg/bw to rats for 21days caused a significant decrease in the triglycerides level, plasma cholesterol, blood glucose, platelets count,

plasma proteins and albumin. There was a significant increase in the body weight. White blood cells (WBCs) and packed cell volume (PCV)

increased significantly, but the changes in Red blood cells (RBCs), haemoglobin level, blood urea and creatinine were not statistically significant.

Features of tissue injury were seen in the liver and renal histology slides. Conclusion: The effects of Moringa olifiera in albino rats in this study

agrees with most of the previous researches, but contradicts the literature with regards to the cholesterol and renal function results.
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INTRODUCTION

The most planted species of genus Moringa is Moringa oleifera,
which is also known as Moringa pterygosperma. In fact, the
family Moringaceae has only the genus Moringa. This plant
species is characterized by a good adaptation to dehydration, a
rapid growth pattern, and a wide range of geographical spread.
Common English names for Moringa oleifera include
horseradish tree; drumstick tree; and benzoil tree 1. When
harvested, these trees are re-sized every year to the height
between one to two meters to facilitate future leaves and pods
collectionl. The immature seed pods, called "drumsticks", are
excellent provenances for potassium, magnesium, dietary fiber,
and manganese 2. The mature seeds contain good bulk of water
soluble B vitamins, minerals, and characteristically raised
amount of vitamin C. Moringa seed oil also has potential for use
as bio-fuel Bl. A popular benefit of Moringa trees is fighting

malnutrition, both in newborns and their breastfeeding mothers.
The nutritional potentials of Moringa were accredited by many
specialized health and development non- governmental
organizations; Educational Concerns for Hunger Organization
(ECHO), Volunteer Partnerships for West Africa (VPWA), as well
as BBC world service multilingual broadcast, all designated
Moringa as the natural nutrition for the tropics2. As mentioned in
the WHO 1994 report, doubtfulness about Moringa nutritional
potentials is of past, and its consumption in starvation is now
practiced as a rule of a thumb imminent [“. This plant is richer
than milk in calcium, stores more dietary iron than spinach, and
outweighs carrots in Beta carotene content 1. Other than the
nutritional value of Moringa, chemical properties of its
ingredients had been researched with regards to its bacterial
infection resistance ), combating diabetes in rats [/, antiviral
role (particularly in Epstein-Barr virus infection) [, and treatment
of skin papilloma8. Moringa has been used in folk medicine to
control blood pressure and glucose levels . Locals in some
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African and Asian countries believe that moringa can increase
breast milk production in lactating mothers. Moringa preparation
has been reported to have an antispasmodic,
hypocholesterolemic, hypoglycemic, hypotensive, ulcer relieving
roles. It also had been used for combating the cercaria stage of
Schistosomiasis.

Also, Moringa was used as an anti-microbial agent. It is well
known for its pharmacological action too and is used for the
traditional treatment of diabetes mellitus 19, hepatotoxicity,
Rheumatism, venomous bites, and also for cardiac stimulation
111, Grinded Moringa seeds were tested for their ability to purify
water; they proved to be efficient in pollution reduction and
decreasing bacterial load in river water (12,

The potential effects of the Moringa are still to be explored. This
study aimed to evaluate the effect of Moringa olifiera in the blood
glucose, serum lipids, hemoglobin, hematologic values of blood
cells, and the possible organ toxicity of this plant by measuring
liver and kidney functions and histology.

Figure 1: Shows Moringa oleifera leaves (left), and pods (right).
MATERIALS AND METHODS
i. Plant collection

Moringa oleifera leaves were harvested in Sudan. Leaves were
bought from the Omdurman market. They were pounded to
powder using a pestle. 100mg for each kilogram of body weight
(mg/kg/bw) were weighted for each rat.

ii. Animals

The animals used in the study were 24 albino Rat males (90-
125g), they were maintained in an experimental animal house at
aromatic plants research institute (MAPRI), Khartoum Sudan.
They were preserved in cages and fed on diet special for rats; at
the start of the experiment all the animals were weighed.

iii. Preparation of the extract

10 grams of each powdered plant sample was refluxed with 100
ml of 80% of ethanol four 4 hours. The cooled solution was
filtered and enough 80% ethanol was passed through the
volume of the filtrate to 100 ml. The preparation was then used
in the different tests of this research.

iv. Collection of blood and serum samples and plasma

Periodical blood samples were collected by cervical decapitation
from diethyl ether anesthetized rats into heparinized bottles for
hematological studies. Blood samples collected in clean Non-
heparinized bottles were allowed to clot.

v. Histopathology

The liver and kidney of all rats were fixed to preserve tissues for
degradation and to maintain the structure of organelles, in
buffered formalin in labeled bottles. Tissues were processed
routine and water removed from tissues after dehydrated and
cleared. Tissues were then filtered with embedding in paraffin
wax. Sections of 5u thicknesses were cut with a microtome.
Hematoxylin and eosin (H&E stains) were used as the stain
method. Slides were examined under the light microscope and
Photomicrographs were taken in Khartoum hospital.

vi. Hematology

Lewis (1991) manual Methods were followed to determine Red
blood cells count (RBCs), the White blood cells count (WBCs),
Packed cell volume (PCV %), Red cell distribution (RDW),
Hemoglobin concentration (Hb%), Mean corpuscular volume
(MCV), Mean corpuscular hemoglobin concentration (MCHC),
and Mean corpuscular hemoglobin (MCH).

vii. Sero- biochemical analysis: The tests involved were

Total protein:

Total urea and creatinine:

Albumin

Total bilirubin

Determination of triglycerides

Determination of cholesterol

Glucose determination

AST (serum Glutamate Oxaloacetate transferase).
Alkaline phosphatise (ALP).

ALT: Alanine aminotransferase.
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viii. Statistical analysis

Results were blotted in table containing different investigations
performed, values in test and controls, and the respective P-
value. Histological changes were remarked by comparing the
test and control samples. The data were subjected to one —way
analysis of variance (ANOVA), assuming equal variances, and
results were considered to be significant at P<0.05.

RESULTS

The effect of Moringa on lipid profile (Cholesterol and
Triglycerides):

Administration of aqueous Moringa leaves100mg/kg/bw to rats
for 21days caused an obvious alteration in the triglycerides level
and plasma cholesterol compared to control. This reduction was
found to be significant (P<0.05).

The effect of Moringa leaves on the plasma glucose: There was
a significant reduction in random blood glucose.

The effect of Moringa oliefera leaves on body weight:
Administration of aqueous Moringa leaves caused a significant
(but not high) gain in weight at (p<0.05) when compared to the
control group which gained weight.

www.cjmronline.com| Chinese Journal of Medical Research | July- September 2020

85



Effect of Moringa on plasma protein and albumin: Moringa
caused a significant reduction in protein and plasma albumin.

The effect of Moringa leaves on liver enzymes: Administration of
aqueous Moringa leaves100mg/kg/bw to rats for 21days caused
a significant decrease in (ALT) at (p<0.05). ALP and AST were
normal.

Effect of Moringa oliefera leaves on liver histology:
Administration of agueous Moringa leaves for 21days were
showed sinusoidal dilation with tiny cytoplasmic vacillations and
patches of parenchymal necrosis.

Effect of Moringa oliefera leaves on hematology: Administration
of agqueous Moringa leaves on rats for 2ldays caused a
significant decrease in the platelets count, an insignificant
reduction on RBCs and hemoglobin, while WBCs increased
significantly.

The effect of Moringa leaves on plasma creatinine and blood
urea: there were no alterations in creatinine level and blood urea
compared to controls.

The effect of Moringa leaves on renal histology: Some
hemorrhagic patches were noticed.

Table 1: List of the results of Moringa olifiera administration to
albino rats for 21 days.

Test Value before Value after | P-value
Moringa Moringa of the
(control) (test) difference.
Triacylglycerols 82.8+ 0.9 70.14+0.81 | <0.05
(mg/dl)
Cholesterol (mg/dl). 55 +0.76 31.60+0.82 | <0.05
Blood sugar (mg/dl) 74 £1.1 63.86+0.93 | <0.05
Body Weight (gm) 97.2+ 0.6 98.1+0.71 <0.05
AST (iu) 135 +11.6 0.150+0.05 | >0.05
ALT (iu) 42 +7.12 19.05+4.76 | <0.05
ALP (iu) 152.5+5.9 159.8+6.44 | >0.05
Protein (g/ dl) 7.2+ 0.54 6.067+0.30 | <0.05
ALB (g/ dl) 4.2+ 0.4 3.233+0.26 | <0.05
Bilirbin (mg/ dI) 0.1+ 0.02 0.1504+0.05 | >0.05
RBC (x10°mm?q) 6.0 £0.77 5.037+0.52 >0.05
MCV (micro m3) 55+ 10.6 44.17+9.84 >0.05
MCH (pg) 21+ 0.4 20.47+0.4 >0.05
MCHC (%) 33.0+ 1.1 34.98+1.23 | >0.05
WBC (x10°mm3) 9.3+ 0.8 10.41+0.8 <0.05
RDWSD (%) 30+£7.5 36.38+8.33 | >0.05
HGB (g/dI) 13.0+ 1.1 11.49+0.92 | >0.05
PLT (10%ml) 275+ 16.1 32.10+4.78 | <0.05
PCV (%) 41.8 +0.7 51.81+0.90 | <0.05
Urea (mg /dI) 30 +4.3 26.00£3.54 | >0.05
Creatinine (mg/ dI) 1.0£0.5 0.900+0.41 | >0.05
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Figure 2: Photomicrograph section through the kidney of an albino rat;
the left slide is a control, the right side is a kidney treated with Moringa
olifiera. The test contains areas of hemorrhage.

Figure 3: A section through the livers of an albino rat; the left slide is a
control; the right side is a liver of rat fed in Moringa olifiera for three
weeks. The test contains areas of hemorrhage.a dilated sinusoid seen
in the middle. Cell necrosis is also detected.

DISCUSSION

This research was performed to measure the effects of alcohol
extract Moringa olifiera in the biochemical, histological, and
hematological parameters of Laboratory Rats. Administration of
aqueous Moringa leaves100mg/kg/bw orally to laboratory rats
for 21days caused an obvious reduction in the triglycerides level,
compared to control. This reduction was found to be significant
(P<0.05). This result agreed with Ghasi et al. study (2000) which
concluded that reduction of triglyceride is predictable after the
ingestion of Moringa leaves ['3l. Moringa leaves extract ingestion
also caused a reduction in plasma cholesterol. This result is in
contrast to the Ghasi report'’. The decrease in cholesterol may
be due to the resorption of the non-dietary cholesterol 4, or an
increase in the rate of secretion into the intestinal tract. The
changes in the lipid profile with Moringa treatment could
decrease the incidence of atherosclerosis. Moringa leaves
contain sterols, and Sitosterol may reduce cholesterol [13],
Another possible explanation of the Cholesterol level decrease
is the doubled effect of increased fecal excretion (in the form of
steroids) and decreased endogenous cholesterol uptake.
Moringa activates the enzyme lipoprotein lipase which induces
uptake of cholesterol from blood vessels, it also enhances the
activity of the enzyme lecithin cholesterol acyltransferase in
HDL, which has a role in scavenging of cholesterol [16],

Coumarin, a compound abundant in Moringa, was found to
decrease the plasma Triacylglycerol (TAG) by 55% and total
cholesterol (TC) by 2%, and also increases the HDL /TG ratio by
42% 71, Polyphenols can inhibit fat digestion by lipase (in vitro)
resulting in decreased lipolysis of Triacylglycerol. Polyphenols
also inhibit pancreatic lipase and triacylglycerol absorption,
inhibit apoprotein 3 synthesis in intestine mucosa, cholesterol
esterification, and intestinal lipoprotein production 18],

[ 8 L



Administration of aqueous Moringa leaves100mg/kg/bw to rats
for 21days caused an obvious reduction in random blood
glucose level compared to control. These results are in
agreement with the researches of Bhishagratna 9! and Kar et
al. 29, Insulin deficiency, either due to decreased production or
increased insulin antagonization by other hormones, can leads
to diabetes and eventually diabetic complications 24,

WHO is always spotting the light on the rational use of traditional
and natural herbal plants for the treatment of diabetes mellitus
22 1t is likely to expect that aqueous extract of Moringa
increases the tissues utilization of glucose in muscle and
adipose [ 24 and by inhibiting hepatic gluconeogenesis and
absorption of glucose into muscle and adipose tissues [, N-
benzyl-thio-carbamates were isolated from methanol extract of
dried Moringa leaves significantly stimulated insulin release from
the pancreas [?61,

Moringa leaves caused a significant loss in weight in this current
study as compared to control. Moringa extract may inhibit the
pancreatic lipase or enhance hormone-sensitive lipase to
breakdown triacylglycerols or inhibit endogenous triacylglycerol
defection. Usually, TAG is found in the VLDL that carries
endogenous TAG to adipocytes and lead to gain weight.
Flavonoids, which are abundant in Moringa, act as thermogenic
compounds and it may accelerate our body's ability to burn fat
as fuel 271,

In this study, Moringa caused a significant reduction in albumin.
Albumin in urine both detect the glomerular disease and
estimates its severity. A decrease in albumin and protein may
be due to some ingredients in Moringa leaves. Moringa contains
iso-thiocyanate which produces glycosides; a toxin that could
reduce total protein [?8],

There was also a significant decrease in (ALT) while ALP and
AST were normal. This excludes the toxicity effect of Moringa on
the liver, despite ALT reduction and detected liver damage 9.
Histology slides showed sinusoidal dilation with a tiny
cytoplasmic vacillation, and tissues appeared normal with
minimal liver parenchymal necrosis. This necrosis may be due
to a secondary metabolite represented in Moringa, such as
isothiocyanate which produces glycosides that leads to
necrosis. The anti-oxidants in Moringa may have combated this
glycosides-induced damage [39.

Moringa caused a reduction in RBCs and hemoglobin but it
wasn't significant. Moringa may affect bone marrow synthesis of
enough erythrocytes. PCV was increased significantly; plasma
trapping is increased in macrocytic anemia B, so may be
Moringa has some compounds which prevent plasma trapping.
Moringa leaves are very rich with iron, and probably for this
reason RDW was normal [, WBCs were increased
significantly. WBCs play an important role in the defense line
and operate as phagocytes against invading microorganisms.
Change and damage to liver histology may have caused
elevation in WBCs. Secondary compounds in Moringa
represented to the immune system as antigens- may be the
reason for this elevation of WBCs.

In contrast to Atessahin et al. research of 2003, Administration
of aqueous Moringa leaves to rats caused no alteration in
creatinine level and blood urea compared to controls 33, There
were no changes in renal histology, and the detected
hemorrhagic patches are probably traumatic. This result is in
agreement with the 2007 research of Martinez et al. 4. Other
reports showed that the administration of Moringa oleifera to
nephrotoxic rabbits caused a significant lowering of creatinine
and blood urea after elevation 3% 361, Moringa does not only

protect the renal tissue; it simultaneously increases its repair and
regeneration potentials. This may be attributed to the antioxidant
effect of polyphenols in Moringa. The anti-oxidation may be
achieved by free radical’'s neutralization or metal chelation [37:381,

CONCLUSIONS

This was an experimental study on albino rats to determine the
effects of oral administration of Moringa olifiera leaves extract
for three weeks in a dose of 100mg/kg/bw. It had been found
that Moringa caused weight gain and increase in WBCs count
and Packed cell volume. The extract had led to the reduction of
blood glucose, serum Cholesterol, triglycerides, and proteins.
There was no significant effect on the renal profile. Some
damage occurred to the renal and hepatic tissues.
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