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Abstract

The study was carried out to assess the effect of oral administration of Moringa oleifera seed extract following aspartame consumption
on the intestinal wall. Twenty-seven (27) rats were used for this study. They were divided into nine groups. Group A, the control group
were administered distilled water, Group B were administered 0.4 ml of Aspartame, Group C were administered 1.5 ml of Aspartame,
Group D1 were administered 0.6 ml of aspartame for the first three weeks followed by 1.5 ml of ethanolic extract of ground moringa
seed on the fourth week, Group D2 was administered 0.5 ml of aspartame for the first three week followed by 1.3 ml of n-Hexane
extract of ground moringa seed on the fourth week, Group E1 were administered 1.3 ml of apartame for the first three weeks, followed
by 2.5 ml of ethanolic extract of ground moringa seed on the fourth week, Group E2, were administered 1.5 ml of aspartame for the
first three weeks followed by 3.0 ml of n-Hexane extract of ground moringa seed on the fourth week, Group F1 were administered 1.4
ml of aspartame and 2.8 ml of ethanolic extract of ground moringa seed from week one to week four. Group F2 were administered 1.3
ml of aspartame and 2.5 ml of n-Hexane extract of ground moringa seed from week one to week four. The experiment lasted for 28
days. The rats were weighed once a week. On the 28" day, the rats were anaesthetized via chloroform inhalation; the large intestine
harvested and fixed in 10% buffered formalin, processed and stained with Harris Haematoxylin and Eosin (H&E). Blood were
harvested for analysis of Blood Glucose Level. Data were expressed as Mean + standard error of the Mean (M+SEM) and subjected to
one-way analysis of variance. Significant difference between mean was accessed by Student-New-Man-Keuls post hoc test. 95% level
of significance (p < 0.05) was used for statistical analysis. Ethanolic extract of Moringa oleifera seed extract could not protect the
Large intestine from the toxic effect of aspartame while the n-Hexane extract of Moringa oleifera seed has a protective effect on the
large intestine.
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INTRODUCTION Methanol bre_aks down into format_e which in turn is
very cytotoxic and can cause blindness. Excessive
aspartame ingestion is implicated in the pathogenesis of
certain metabolic diseases, mental disorders and also in
comprised learning and emotional functioning.

Aspartame is a dipeptide artificial sweetener
widely used as a non-nutritive sweetener in food
product (Rencuzogullari et al., 2004). It is also used as
a sweetener in food products like dry beverages mixes,
chewable multivitamins, breakfast cereals, chewable
gums, pudding and fillings, carbonated beverages,
refrigerated and non-refrigerated ready to drink
beverages, yogurt type products and pharmaceutical
(George et al., 2010). Aspartame is immediately
absorbed from the intestinal lumen and metabolized to
phenylalanine, aspartic acid and methanol. Hence,
concentration of its metabolites is increased in the
blood (Abhilash et al., 2013). Phenylalanine may cross
the blood-brain-barrier and cause severe changes in
production of very important neurotransmitter.

Moringa oleifera L. from the Moringaceae
family is a perennial tree widely cultivated in many
tropic regions and easily grown in adverse conditions.
Moringa oleifera is commonly known as drumstick tree
(due to slender, long-triangular seed pods), horse-radish
tree (the roots taste similar to that of horse-radish),
benoil tree (as the benzoil is extracted from the tree)
(Raja et al., 2016). The plants are referred to as the
“miracle tree” because of the enormous positive impact
it has on people’s livelihood. It is reported that every
plant part (seed, flowers, stems, leaves and roots) is a
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great source of nutrients and produces major essential
medicinal principles (Daba, 2016), curing a range of
disease (Ganguly, 2013). For industrial uses, biodiesel
and cosmetic oil can be extracted from the seeds. The
seeds can also be used in water purification processes
(Mofijur et al., 2014). Moringa oleifera pods and
flowers have a high content of total monounsaturated
fatty acids while the seeds and oil from the seeds
possess a high content of Oleic and Palmitic acid
(Mohammed et al., 2003).

Regular consumption of artificially sweetened
soft drinks is associated with disorders of the metabolic
syndrome, including abdominal disorders, obesity,
insulin resistance and/or impaired glucose tolerance,
dyslipidemia and high blood pressure (Nettleton et al.,
2019). In particular, daily diet soda consumption
(primarily ~ sweetened  with N-a-L-aspartyl-L-
phenyalanine methyl ester, aspartame), is reported to
increase the relative risk of type 2 diabetes and the
metabolic syndrome by 67% and 36% respectively
(Lutsey et al., 2018) as well as systemic inflammation.

Inflammatory bowel disease (IBD), including
Ulcerative colitis (UC) and Crohn’s disease (CD), is a
chronic recurrent disease of the intestine (Ni et al.,
2017). IBD is exceptionally harmful and is associated
with an increased risk for colon cancer (Nadeem et al.,
2020). I1BD is affected by diets such as high-fat diets,
and the incidence is high during consumption of
artificial sweetener. The pathogenesis of IBD is not yet
fully clear; it is generally considered to be related to the
environment, infection, genetics, psychology, and
immunity. In addition, the intestinal mucosal immune
system plays an essential role in the pathogenesis of
IBD (Atreya et al., 2008). Several studies have shown
that there is a high level of activated transcription factor
kappa B in the intestinal mucosa of IBD patients, and
nuclear transcription factor kappa B (NF-xB) is
considered to be one of the most critical signaling
pathways in IBD. High expression of NF-«B can
enhance the release of proinflammatory cytokines, such
as tumor necrosis factor-a (TNF-a) and interleukin-6
(IL-6), which leads to colonic tissue damage (Giner et
al., 2011).

In the body, Aspartame is transformed into
Phenylalanine (Phy), aspartic acid and methanol. These
metabolites can affect the gastrointestinal state of the
colon and influence the levels of gastrointestinal
enzymes (Humphries et al., 2008).

Moringa oleifera is a widely used medicinal
herb which has biochemical components such as
tannins, sterols, terpenoids, flavonoids, saponins,
anthraquinones, alkaloids and reducing sugar present
along with anti-cancerous agents like glucosinolates
(Berkovich et al., 2013). Due to its anti-spasmodic,
anti-tumour, anti-epileptic, and anti-inflammatory

properties which has been confirmed in the treatment of
gastrointestinal disorders (Sharma et al., 2012),
Moringa oleifera is being investigated in this research
to ascertain its ameliorative effects on the large
intestine of adult male albino Wister rats following
Aspartame consumption.

AIM OF THE STUDY

The aim of this research was to investigate the
effect of Moringa oleifera seed extract on the large
intestine following Aspartame consumption in adult
male Albino Wister rats. The specific objectives
include:

i To determine the effect of Moringa oleifera seed
extracts on the histoarchitecture of the large
intestine of adult male Albino Wister rats.

ii. To determine the effect of Moringa oleifera seed
extract and Aspartame on the body weight of
adult male Albino Wister rats.

iii. To evaluate the effects of the ethanolic extract of
the Moringa oleifera seed extract on the
histology of the large intestine of adult male
Albino Wister rats following Aspartame
administration.

iv. To evaluate the effect of n-Hexane extract of
Moringa oleifera seed extract on the histology of
the large intestine of adult male Albino Wister
rats following Aspartame administration.

V. To determine the effects of Moringa oleifera
seed extract on the blood glucose level of adult
male Albino Wister rats following aspartame
administration

EXPERIMENTAL SECTION/MATERIALS AND
METHODS

Twenty-seven adult male Albino Wister rats
with weight ranging from 133 g to 212 g were used for
the study. They were fed pelletized grower mash and
clean drinking water. They were kept in nine wooden
cages, 18 inches by 12 inches in dimension; with wire
gauze covers and saw dust as beddings, under standard
room temperature. The animals were handled in
compliance with applicable guidelines for the care and
use of laboratory animals.

PREPARATION OF MORINGA OLEIFERA AND
ASPARTAME

The Moringa oleifera pod was broken and the
seeds removed and well ground using a manual grinder.
The Soxhlet method of extraction was used. 80% of
ethanol was added to 500 g of ground Moringa seed,
80% of n-Hexane was added to 500 g of ground
Moringa seed. Both extracts were gotten by filtration,
stored in a glass beaker, covered with foil and placed in
the fridge to preserve the efficacy of the Moringa
oleifera seed extract. 1.0 g of aspartame was dissolve in
50 ml distilled water.
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EXPERIMENTAL PROTOCOL

Following two weeks acclimatization, the rats
were divided into nine equal groups designated as A, B,
C, D1, D2, E1, E2, F1, and F2; each group consisted of
three animals. Group A the control group were
administered  distilled water, Group B  were
administered 0.4 ml of aspartame, Group C were
administered 1.5 ml of aspartame, Group D1 were
administered 0.6 ml of aspartame for the first three
weeks followed by 1.5 ml of ethanolic extract of ground
Moringa seed on the fourth week, Group D2 was
administered 0.5 ml of aspartame for the first three
weeks followed by 1.3 ml of n-Hexane extract of
ground Moringa seed on the fourth week, Group E1
were administered 1.3 ml of aspartame for the first
three weeks, followed by 2.5 ml of ethanolic extract of
ground Moringa seed on the fourth week, Group E2,
were administered 1.5 ml of aspartame for the first
three weeks followed by 3.0 ml of n-Hexane extract of
ground Moringa seed on the fourth week, Group F1
were administered 1.4 ml of aspartame and 2.8 ml of
ethanolic extract of ground Moringa seed from week
one to week four and Group F2 were administered 1.3
ml of aspartame and 2.5 ml of n-Hexane extract of
ground Moringa seed from week one to week four.

The animals were anaesthetized with
chloroform. The thoraco-abdominal wall of the animals
was dissected to access the heart and blood was gotten
directly from the heart. The rats were perfused with
1000 ml of Normal saline to clear the blood impurities,
followed by perfusion with 10 % buffered formalin
transcardially, to preserve the brain. The large intestine
was harvested and fixed in 10% buffered formalin for
48 hours.

The tissue processing procedure used
involved: dehydration, clearing, infiltration, embedding,
sectioning (microtomy), staining and mounting. The
processed tissues were then subjected to microscopy.
Data obtained from the study was expressed as mean *
standard error of mean and were analysed using one-
way analysis of variance (ANOVA).

RESULTS AND DISCUSSION
PHYTOCHEMICAL ANALYSIS OF MORINGA
OLEIFERA

The extract from the Moringa oleifera was
screened for the presence of secondary metabolites
using standard methods (Odebiyi and Sofowora, 1978).
The result is shown in Table 1.

Table 1: Phytochemical results

TEST OBSERVATION INFERENCE
Alkaloids
1. Dragendof  Red precipitate observed ++
2. Mayer Red precipitate observed ++
Tannin Bluish-black coloration observed +++
Saponin Persistent frothing observed ++
Flavenoid Orange precipitate observed ++
Cardiac glycoside
1. Salkawski Reddish-brown ring +++
2. KellLillirin ~ Brown ring observed at the interphase ++
3 Lierberman  Violet ring observed at the interphase ++
KEY:
= absent

+ =slightly present
+ + = moderately present
+ + + = heavily present

Comparison of Changes in Body Weight of Adult

Male Albino Wistar Rats

The result of the changes in body weight
following the administration of Aspartame and Moringa

oleifera seed extract for twenty-eight days is shown in
Table 2.

Table 2: Comparison of Changes in Body Weight of Adult Male Albino Wistar Rat in Grams (gm)

Groups | Week 1 Week 2 Week 3 Week 4

A 205.50+6.50 | 220.504+8.50 | 313.00+8.00 | 313.00+7.00
B 143.00+£5.13 | 144.50+£5.50 | 238.00+9.00 | 242.00+10.00
Cc 182.33+£1.20 | 192.33+1.45 | 288.00+3.21 | 292.33+4.18
D1 182.00+9.50 | 188.67+10.68 | 286.33+13.45 | 289.00+14.01
D2 151.67+1.20 | 161.33+1.45 | 254.67+4.67 | 255.67+4.41
El 144.33+£3.84 | 155.67+£2.33 | 244.67+6.39 | 245.33+7.31
E2 174.67+4.98 | 191.00+£6.51 | 282.67+6.94 | 284.00+9.07
F1 179.33+8.69 | 197.00+10.82 | 281.33+10.73 | 276.67+8.97
F2 154.67+4.81 | 171.33+4.37 | 253.00+£3.51 | 248.67+3.84

Values are expressed as mean + standard error of mean (S£SEM). At 95% level of significance (P < 0.05)
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Key:

A = rats given distilled water Group A (Control).

B = rats given 0.4 ml (low dose) aspartame for four
weeks (28 days)

C = rats given 1.5 ml (high dose) aspartame for four
weeks (28 days)

D,= rats given 0.6 ml (low dose) aspartame for the first
3 weeks and on the fourth week, 1.5 ml (low dose)
ethanolic seed extract of Moringa oleifera only.

D, = rats given 0.5 ml (low dose) aspartame for the first
3 weeks and on the fourth week, 1.3 ml (low dose)n—

E, = rats given 1.3 ml (high dose) aspartame for the
first 3 weeks and on the fourth week, 2.5 ml (high dose)
ethanolic seed extract of Moringa oleifera only.

E, = rats given 1.5 ml (high dose) aspartame for the
first 3 weeks and on the fourth week, 3.0 ml (high
dose)n—Hexane seed extract of Moringa oleifera only.
F; = rats given 1.4 ml (high Dose) aspartame followed
by 2.8 ml (high dose) ethanolic seed extract Moringa
oleifera for four weeks.

F, = rats given 1.3 ml (high Dose) aspartame followed
by 2.5 ml (high dose) n—Hexane seed extract Moringa

Hexane seed extract of Moringa oleifera only.

oleifera for four weeks.
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Figure 1: Comparison of changes in body weight of albino rats. (data are expressed in mean and standard error of mean, M+SEM)

Blood glucose count for adult male Albino Wistar rats administered aspartame. This is shown in Table 3.

Table 3: Blood Glucose Count

CONC (mmol/l)

3.7

3.13

0.94

0.94

3.29

3.52

4.82

4.03

13

5.22

7.95

0.86

0.06

6.22

4.69

4.57

10.19

3.02

5.32

5.28

2.83

2.45

3.21

2.1

GROUP | ABO
A 0.27

A 0.228
B 0.068
B 0.098
C 0.24

C 0.257
C 0.352
D1 0.294
D1 0.095
D1 0.381
D2 0.581
D2 0.062
D2 0.045
El 0.454
El 0.342
El 0.334
E2 0.744
E2 0.22

E2 0.388
F1 0.385
F1 0.206
F1 0.179
F2 0.234
F2 0.153
F2 0.456

6.24
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Hematoxylin and Eosin (H&E) Method for General
Demonstration of Large intestine

Cross section of the large intestine of rats
given distilled water, Group A(Control) viewed under
the light microscope using magnification of X100 and
X400 revealed normal histological appearance of the
large intestine and features typical of a normal large
intestine including absorptive columnar epithelium,
goblet cells, lamina propria, muscularis mucosa,
submucosa, muscularis externa, and serosa in Figure |
and Il.

Cross section of the large intestine of rats
given 0.4 ml (low dose) of aspartame, Group B revealed
atrophy of absorptive columnar epithelium, atrophy of
goblet cells, showed the intestinal wall was slightly
affected in Figure I11.

Cross section of the large intestine of rats
given 1.5 ml (high dose) of aspartame, Group C
revealed atrophy of absorptive columnar epithelium,
atrophy of goblet cells and intestinal glands, atrophy of
lamina propria and muscualris mucosa, thus indicating
a severe effect on the large intestine in Figure V.

Cross section of the large intestine of rats
given 0.6 ml (low dose) of aspartame for the first 3
weeks and on the fourth week, 1.5 ml (low dose)
ethanolic extract of Moringa oleifera seed revealed
atrophy  of  absorptive  columnar  epithelium,
inflammation of goblet cells and intestinal glands,
atrophy of lamina propria and muscularis mucosa, thus
indicating a severe effect on the intestinal wall in Figure
VII.

Cross section of the large intestine of rats
given 0.5 ml (low dose) of aspartame for the first 3
weeks and on the fourth week, 1.3 ml (low dose) of n-
Hexane extract of Moringa oleifera seed revealed intact
absorptive  columnar  epithelium, goblet cells,
muscularis mucosa, submucosa, muscularis externa
showed the intestinal wall was unaffected in Figure IX.

Cross section of the large intestine of rats
given 1.3 ml (high dose) of aspartame for the first 3
weeks and on the fourth week, 2.5 ml (high dose) of
ethanolic extract of Moringa oleifera seed revealed
inflammation of goblet cells and intestinal glands,
showed the intestinal wall was also severely affected in
Figure XI.

Cross section of the large intestine of rats
given 1.5 ml (high dose) of aspartame for the first three
weeks and on the fourth week, 3.0 ml (high dose) of n-
Hexane extract of Moringa oleifera seed revealed intact
absorptive columnar epithelium, goblet cells, intestinal
gland, lamina propria, showed the intestinal wall was
unaffected in Figure XIII.

Cross section of the large intestine of rats
given 1.4 ml (high dose) of aspartame followed by 2.8
ml (high dose) of ethanolic extract of Moringa oleifera
seed for four weeks revealed atrophy of absorptive
columnar epithelium, goblet cells and intestinal glands,
thus indicating a severe effect on the intestinal wall in
Figure XV.

Cross section of the large intestine of rats
given 1.3 ml (high dose) of aspartame followed by 2.5
ml (high dose) of n-Hexane of Moringa oleifera seed
for four weeks revealed intact absorptive columnar
epithelium, goblet cells and intestinal glands, showed
the intestinal wall was unaffected in Figure XVII.

Figure I: Cross section of the large intestine of adult male albino
Wister rat given distilled water. Group A (Control). (H&E
method, X100). Section revealed features typical of normal large
intestine, absorptive columnar epithelium (ACEp), goblet cells
(GbC) lamina propria (LaPr), muscularis mucosa (MuMc),

submucosa (SbMc), muscularis externa (MuEX), serosa (Sra)

Figure I1: Cross section of the large intestine of adult male albino
wistar rat given distilled water. Group A (Control). (H&E
method, X400)

Figure I11: Cross section of the large intestine of adult male
albino wistar rat given 0.4 ml (low dose) aspartame for 4 weeks
(28 days). Group B. (H&E method, X100). Section revealed
atrophy of absorptive columnar epithelium (At ACEp), atrophy

of goblet cells (AtGbC). Inference: slightly affected
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Figure 1V: Cross section of the large intestine of adult male albino
wistar rat given 0.4 ml (low dose) aspartame for 4 weeks (28
days). Group B. (H&E method, X400). Section revealed atrophy
of absorptive columnar epithelium (AtACEp), atrophy of goblet
cells (AtGbC)

AtGbC & AtIntG

-
AtACEp

Figure V: Cross section of the large intestine of adult male albino
wistar rat given 1.5 ml (high dose) aspartame for 4 weeks (28
days). Group C. (H&E method, X100). Section revealed: Atrophy
of absorptive columnar epithelium (AtACEp), atrophy of goblet
cells (AtGbC), atrophy of intestinal glands (AtIntG)), atrophy of
lamina propria (AtLaPr), atrophy of muscularis mucosa
(AtMuMc), Inference: severely affected

Figure VI: Cross section of the large intestine of adult male albino
wistarrat given 1.5 ml (high dose) aspartame for 4 weeks (28
days). Group C. (H&E method, X400). Section revealed: Atrophy
of absorptive columnar epithelium (AtACEp), atrophy of goblet
cells (AtGbC), andatrophy of intestinal glands (AtIntG), atrophy
of laminar propia (AtLaPr), atrophy of muscularis mucosa
(AtMuMc). Inference: severely affected

InfGbC & InfintG
1 T

Figure VII: Cross section of the large intestine of adult male
albino Wister rat given 0.6 ml (low dose) aspartame for the first 3
weeks and on the fourth week, 1.5 ml (low dose) ethanolic extract

of Moringa oleifera seed only. Group D1.(H&E method, X100).
Section revealed: Atrophy of absorptive columnar epithelium
(AtACEp), Inflammation of goblet cells (InfGbC),
andinflammationof intestinal glands (InfIntG), atrophy of
laminapropria (AtLaPr), atrophy of muscularis mucosa
(AtMuMc). Inference: severely affected

Figure VI1I: Cross section of the large intestine of adult male

albino Wister rat given 0.6 ml (low dose) aspartame for the first 3

weeks and on the fourth week, 1.5 ml (low dose) ethanolic extract
of Moringa oleifera seed only. Group D1. (H&E method, X400)

Figure IX: Cross section of the large intestine of adult male albino
Wister rats given 0.5 ml (low dose) aspartame for the first 3
weeks and on the fourth week, 1.3 ml (low dose) n—Hexane extract
of Moringa oleifera seed only. Group D2. (H&E method, X100).
Section revealed intact: Absorptive columnar epithelium (ACEp),
goblet cells (GbC),muscularis mucosa (MuMc), submucosa
(SbMc), muscularis externa (MuEXx). Inference: unaffected
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Figure X: Cross section of the large intestine of adult male
albino Wister rats given 0.5 ml (low dose) aspartame for
the first 3 weeks and on the fourth week, 1.3 ml (low dose)
n-Hexane extract of Moringa oleifera seed only. Group
D2. (H&E method, X400)

—— InfIntG InfGbC <

Figure XI: Cross section of the large intestine of adult
male albino Wister rats given 1.3 ml (high dose)
aspartame for the first 3 weeks and on the fourth week,
2.5 ml (high dose) ethanolic extract of Moringa oleifera
seed only. Group E1. (H&E method, X100). Section
revealed: Inflammation of goblet cells (InfGbC), and
inflammation of intestinal glands (InfIntG).Inference:
slightly affected

Figure XII: Cross section of the large intestine of adult
male albino Wister rats given 1.3 ml (high dose)
aspartame for the first 3 weeks and on the fourth week,
2.5 ml (high dose) ethanolic extract of Moringa oleifera
seed only. Group E1. (H&Emethod, X400)

Figure XI11: Cross section of the large intestine of adult
male albino Wister rats given 1.5 ml (high dose)
aspartame for the first 3 weeks and on the fourth week,
3.0 ml (high dose) n—Hexane extract of Moringa oleifera
seed only. Group E2. (H&E method, X100). Section
revealed intact: Absorptive columnar epithelium (ACEp),
goblet cells (GbC), Intestinal glands (IntGl), lamina
propria(LaPr). Inference: unaffected

Figure XIV: Cross section of the large intestine of adult
male albino Wister rats given 1.5 ml (high dose)
aspartame for the first 3 weeks and on the fourth week,
3.0 ml (high dose) n—Hexane extract of Moringa oleifera
seed only. Group E2. (H&E method, X400

MuMec

Figure XV: Cross section of the large intestine of adult
male albino Wister rats given rats given 1.4 ml (high dose)
aspartame followed by 2.8 ml (high dose) ethanolic extract
of Moringa oleifera seed for four weeks. Group F1. (H&E

method, X100). Section revealed: Atrophy of Absorptive
columnar epithelium (AtACEp), atrophy of goblet cells
(AtGbC), atrophy of intestinal glands (AtIntGl).
Inference: severely affected
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Figure XVI: Cross section of the large intestine of adult
male albino Wister rats given rats given 1.4 ml (high dose)
aspartame followed by 2.8 ml (high dose) ethanolic extract

of Moringa oleifera seed for four weeks Group F1. (H&E
method, X400)

Figure XVII: Cross section of the large intestine of adult
male albino Wister rats given 1.3 ml (high dose)
aspartame followed by 2.5 ml (high dose) n—Hexane
extract of Moringa oleifera seed for four weeks. Group F2.
(H&E method, X100). Section revealed intact: Absorptive
columnar epithelium (ACEp), gablet cells (GbC),
Intestinal glands (IntGl), laminapropria(LaPr),
muscularis mucosa (MuMoc), submucosa(SbMc)
muscularisexterna (MuEx). Inference: unaffected

Figure XVI11: Cross section of the large intestine of adult
male albino Wister rats given 1.3 ml (high dose)
aspartame followed by 2.5 ml (high dose) n— Hexane
extract of Moringa oleifera seed for four weeks, Group F2.
(H&E method, X400)

DISCUSSION

There was observed steady and progressive
increase in the weight of the rats in Group A (Control)
as well as in the experimental groups. In the
experimental groups, the rate of increase in weight is
more appreciable in the groups treated with n- Hexane
seed extract compared to the Ethanolic seed extract.

Ndonge et al, (2007), in their research using Moringa
seed powder, suggested that the increase in weight may
be due to the contents of the seed powder, specifically
essential amino acids and vitamins A, B, C and E; in
addition, also suggested that antioxidants and
antimicrobial compounds (phenols, tannins, alkaloids
and cumarins) can act as growth promoters. Thus, in
extrapolation of these suggestions to the outcome of our
research using Ethanolic seed extract and N-Hexane
seed extract, it may be deduced that some of these
essential amino acids, vitamins, as well as antioxidants
and antimicrobial compounds were lost during the
course of Ethanolic extraction, hence, the rats
administered n-Hexane seed extract gaining appreciable
weight in comparison to the rats administered Ethanolic
seed extract.

The findings concerning the blood glucose
count of adult male albino Wister rats administered
aspartame, and subsequently administered Moringa
oleiera seed extract, as shown in table 3, is consistent
with the report of Gupta et al. (2012), who reported
the outcome of in-vivo antidiabetic effects of
methanolic  extracts of Moringa oleifera pods in
streptozotocin (STZ)-induced diabetic albino rats; in
which diabetic rats were treated with 150 or 300 mg/kg
of extract for 21 days and the antidiabetic effects were
evaluated by measuring changes in biochemical
parameters in serum and pancreatic tissue. The
progression of diabetes was significantly reduced after
treatment with the extract. In treated rats, both doses of
extract induced a significant reduction in serum
glucose, with concomitant increases in serum insulin
and protein levels.

The histological findings in groups: D;
administered 0.6 ml (low dose) of aspartame and 1.5 ml
(low dose) of ethanolic extract of Moringa oleifera
seed, and E; administered 1.3 ml (high dose) of
aspartame and 2.5 ml (high dose) of ethanolic extract of
Moringa oleifera seed; revealed atrophy of absorptive
columnar epithelium, inflammation of goblet cells,
inflammation of intestinal glands, atrophy of lamina
propria, and atrophy of muscularis mucosa.

In contrast, the histological findings in
groups: D, administered 0.5 ml (low dose) of aspartame
and 1.3 ml (low dose) of n-Hexane extract of Moringa
oleifera seed, and E, administered 1.5 ml (high dose)
of aspartame and 3.0 ml (high dose) of n-Hexane
extract of Moringa oleifera seed, revealed intact
absorptive  columnar  epithelium, goblet cells,
muscularis mucosa, submucosa and muscularis externa
indicating that the n-Hexane extract protected the
intestinal wall from the toxic effect of aspartame.

Moringa oleifera leaf extracts are reported to
possess ahypo-cholesterolemic function. [-sitosterol
and 4-[a-(L-rhamnosyloxy) benzyl]-0-methyl
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thiocarbamate (trans) are two important active
substances presence in the leaf extracts of M.
oleifera that exhibit cholesterol lowering activities.
These compounds could reduce the intestine uptake of
dietary cholesterol in rats. Furthermore, plasma
cholesterol was decreased and fecal cholesterol was
increased in rats fed with Moringa leaf extracts. In
addition, another two components, moringine and
moringinine, have been recently identified from M.
oleifera leaves, which have roles in anti-hypoglycemic
functions. The outcome of our research had suggested
atrophy  of  absorptive  columnar  epithelium,
inflammation of goblet cells, inflammation of intestinal
glands, atrophy of lamina propria, and atrophy of
muscularis mucosa, both in aspartame administered
groups and ethanolic seed extract administered groups
following aspartame administration. The implication is
that the reported reduction in intestine uptake of dietary
cholesterol in rats will not be feasible, because of the
reported disruption of the intestinal morphological
characteristics in these groups. Extract protected the
intestinal wall from the toxic effect of aspartame.

In group F; administered 1.4 ml (high dose)
of aspartame and 2.8 ml (high dose) of ethanolic extract
of Moringa oleifera seed, sections revealed atrophy of
absorptive columnar epithelium, atrophy of goblet and
intestinal glands, indicating that the ethanolic extract of
Moringa oleifera could not protect the large intestine
from aspartame toxicity. In group F, administered 1.3
ml (high dose) of aspartame and 2.5 ml (high dose) of
n-Hexane extract of Moringa oleifera seed, sections
revealed intact absorptive columnar epithelium,
intestinal glands, lamina propia, muscularus mucosa,
submucosa and muscularis externa, indicating that the
n-Hexane extract protected the intestinal wall from the
toxic effect of aspartame.

The statistical result of the blood glucose level
as shown in Table 3 revealed significant changes in the
blood glucose level of rats treated with high dose of
aspartame and n-Hexane extract of Moringa oleifera
seed. This is in line with a previous research carried out
by Palmnés et al., 2014.

CONCLUSION

The findings suggest enhanced surface
epithelial protection with n-Hexane Moringa oleifera
seed extract from the toxic effect of aspartame.
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