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Abstract

Background and Objective: The effects of pectin from the natural vitamins and herbs on the ovary of mice induced by monosodium
glutamate (MSG) leads to over accumulations in living cells and finally produces cellular toxicity and damage, pectin helps to rapidly
reduce this changes. Materials and Methods: Cytotoxicity of monosodium glutamate was investigated histologically by using
hematoxylin and eosin (H and E) stains. The animals received (MSG) in drinking water at a dose of 3 g kg~' b.wt., in drinking water for three
weeks. The ovary tissues were subjected to histological and morphological analysis. Results: In female rats treated with a dose of MSG
of 3 g kg™ daily in drinking water clear toxicological effects on the ovary tissue were significantly obtained. The mice were then
anesthetized, dissected the ovary samples were taken from female mice and kept in a 10% neutral formalin solution to make tissue slides
after that examined under the microscope to see the differences. Sections showed the occurrence of several histopathological changes
in the ovary. Conclusion: This study concluded that the effectiveness of pectin therapy on ovarian cells destroyed by the effect of
monosodium glutamate, which has proven to be very effective in treating all affected and restoring tissue to normal.
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INTRODUCTION

Monosodium glutamate (MSG), the sodium salt of
glutamate is a prototypical umami ligand used as a flavour
enhancer in human diets'. The umami taste is the 5th basic
taste, after sweet, sour, salty and bitter2. It is highly addictive,
causing consumers to continue to return to eating more
excessively. In this process, brain cells are destroyed because
MSG destroys the brain and changes its ability to respond to
the signal from leptin that satiety has occurred®“. Furthermore,
the researchers reported that cellular damage can result from
oxidative stress in tissues® and therefore, it has been
confirmed that monosodium glutamate oxidative stress
causes the generation of reactive oxygen species by reducing
antioxidants in the kidneys, leading to cellular injury and
oxidation of proteins and fats®. Treatment with MSG also
causes depletion of glutathione in tissues’. The current study
showed that postpartum MSG administration to male rats
caused mitochondrial dysfunction, accompanied by oxidative
stress and an increase in ADP levels, in adult rat liver®. Pectin
is a type of structural fiber found in the primary cell wall and
intracellular layer of plant cells mainly in fruits such as; apples,
oranges, lemons and so on. Modern pharmacological
remedies, intended for treatment of acute and chronic
intoxications with MSG, produce a series of undesirable effects
that limit their application considerably®. In recent years, new
data have appeared indicating the possibility of using
alternative preparations of plant origin belonging to the group
of non-starch polysaccharides that possess a metal-binding
activity. This group of promising compounds also includes
pectin obtained from the eelgrass from the Natural Vitamins
and Herbs. Experiments /n vitro have shown that this pectin
surpass many other sorbents in its metal binding ability and is
very comparable with complexing agents'®. As well, pectin
promotes the excretion of cytotoxic effects like MSG from
animals tissue''. This work is aimed at evaluation of the
antitoxic effect of pectin extracted from the Natural Vitamins
and Herbs on the ovary state of rats with experimental
process. The aim of this study was to identify the potential
protective role of pectin against ovarian toxicity caused by
monosodium glutamate in female rats. It shows its harmful
effect on human and due to the widespread ingestion of this
substance as food flavorings as found in all foods.

MATERIALS AND METHODS

Monosodium glutamate: Monosodium glutamate will be use
and obtain from one of the commercial centers to sell food. It
will be in the form of white powder packed in bags. It will be
dissolve in drinking water.

Pectin:Inthisresearch, apple pectin will be obtained fromthe
Natural Vitamins and Herbs Center (GNQ). It is a tablet
containing 300 mg tablets. Aqueous solution was prepared. It
is 300 mg/70 kg of body weight.

Experimental animals: This research was conducted from
December, 2018-September, 2019. Female albino mice were
obtained from the animal house of the College of Pharmacy,
King Saud University, Riyadh. The animals will select with an
average age of 12-15 weeks and an average body weight
of 60 g. The animals was distribute in special cages with
feeding bottles to drink water in their ventilate rooms subject
to suitable natural factors of humidity, light and temperature
between 25 and 35°C.

The experimental animals were divided into the following
groups:

First group (Experimental control group):

« Thegroup of animals that was given natural water and this
group include 5 female mice

« The group of animals was given pectin at a dose of 300
mg/70 kg of body weight in drinking water for 3 weeks

Second group (Group treatment)

Group of animals that were treated with monosodium
glutamate: It contains 10 female rats where experimental
animals were give monosodium glutamate at a dose of
3 g kg~" b.wt,, in drinking water for three weeks.

Animals group treated with monosodium glutamate and
pectin: It contains 10 female rats were experimental animals
which give monosodium glutamate ata dose of 3g kg~'b.wt,,
in drinking water for 3 weeks. Then give pectin directly for
three weeks after the ingestion of monosodium glutamate at
a dose of 300 mg/70 kg of body weight.

Histological technique: Liver and kidney mice were takenand
preserved in a 10% neutral formalin solution to prepare
histological segments by using the hematoxylin-eosin dye.

RESULTS

Histological structure of the normal ovary in mice as a
control group: The ovaries are surrounded by a capsule and
have an outer cortex and an inner medulla. The capsule is of
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Fig. 1(a-b): Mice ovary of control group (a) Germinal Epithelium (GE) and Primary Follicle (PF) and (b) Follicular Cells (FC)

(H and E stain: x400)

Fig. 2: Normal ovary tissues
(H and E stain: x400)

dense connective tissue andis known as the 7unica albuginea.
The surface of the ovaries is covered with a membrane
consisting of a lining of simple cuboidal-to-columnar shaped
mesothelium called the germinal epithelium.

The outer layer is the ovarian cortex consisting of ovarian
follicles and stroma in between them. Included in the follicles
are the cumulus oophorus, membrane granulosa (and the
granulosa cells inside it), corona radiate, zona pellucid and
primary oocyte. Theca of follicle, antrum and liquor follicle are
also contained in the follicle. Also, in the cortex is the corpus
luteum derived from the follicles. The innermost layer is the
ovarian medulla. It can be hard to distinguish between the
cortex and medulla, but follicles are usually not found in the
medulla.

Follicular cells are flat epithelial cells that originate from
surface epithelium covering the ovary are surrounded by
granulosa cells that have changed from flat to cuboidal and
proliferated to produce a stratified epithelium as shown in
Fig. 1a-b.

Pectin group: Ovarian segments appear in the pectin group
similar to the natural composition as shown in Fig. 2.

Monosodium glutamate treatment group: The effect of
monosodium glutamate was evident in the ovarian tissue
where an increase in the 7unica albugineathickness and also
a decrease in the population of the ovarian follicles in the
cortical part. 7Tunica Albuginea, great defectsin follicles, atretic
folliclesand corpus luteumin developmental stages with high
congestion compared to the control group as shown in
Fig.3aand b.
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Fig. 3(a-b): Mice ovary of test group (a) 7unica albuginea and Corpus Luteum (CL) and (b) Congestion and Atretic Follicles (AF)

(arrow)
(H and E stain: x400)

| {2255

Fig. 4(a-b): Mice ovary of treated group (a) Normal ovary tissues with no evidence of congestion and (b) Degenerative change
(H and E stain: x400)

Pectintreated group: There was a significantimprovementin DISCUSSION

the composition of the ovary as a result of eating pectin,

where the tissue appeared almost similar to normal features Several pathological changes in the ovary were
of the ovary with no visible degenerative changes as shownin observed for mice exposed to monosodium glutamate
Fig.4a and b. where there was degenerative and multiple congestions of
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many blood vessels which caused immature graafian
follicle and harm of the corpus luteum with a central
cavity.

Our results are consistent with several studies where
histological studies in adult Wistar mice have shown that
administration of monosodium glutamate at a dose 2 g kg™
for 7 days has several adverse effects on the liver'2. There was
a significant increase in liver weight in mice treated with
70 mg kg~' monosodium glutamate for 30 days which could
be attributed to increased activity of inflammatory agents and
oxidative damage that may lead to inflammation of the liver
tissue after administration of MSG to mice (40 mg kg,
9 days). There was a significant increase in body weight that
may be due to obesity. The MSG-link obesity led to a change
in the regulatory mechanism that affects fat metabolism'14,
discovered many histological changes in liver cells and nuclei
with the presence of inflammatory cells around the central
veins in adult rats after treatment with MSG 3 and 6 mg kg™
of body per day for 45 days. Harmful liver tissue changes also
occurred in mice treated with MSG (3 and 6 mg kg ™' b.wt./day
for 45 days)™. The results of another study showed that
short-term exposure to MSG in pregnancy caused many
histological changesin the tissues of the motherand fetal liver
were evacuated in the liver cells and degenerative and
necrotic areas and atrophy in hepatocytes with nuclei
condensation (pyknotic nuclei).These changes were observed
in the central and portal areas at a dose of 7 g 10 mL kg™
b.wt., given fromthe 9th-14th day of pregnancy™. Histological
examination of mice treated with MSG at a dose of 0.6 and
1.6 mg g~ for 28 days also showed variable liver structure,
central vein congestion and hypertrophy of the sinuses. The
liver also invades many inflammatory cells, fluid retention,
bleeding, congestion and cellular necrosis'’. Biochemical and
histological effects of low-dose monosodium glutamate
(60 and 120 mg kg~') were determined for 28 consecutive
days on the liver of male Sprague-Dawley mice of adults. The
results showed that the total protein decreased significantly
(p<0.05) and the antioxidant levels of superoxide dismutase
(SOD) significantly (p<0.05) histological results revealed
changes in normal liver structure and accumulation of red
blood cells in central veins in both MSG groups. Histological
findings in the study showed changes such as; central venous
dilatation, which contained undistorted red blood cells,
cellular abnormalities of liver cells and atrophic and
degenerative changes in the liver of animals receiving feed
containing monosodium glutamate'® at a dose of
0.08 mg kg~'. Sudden degeneration also appeared in
hepatocyte straps and it was scalded that the blood vessels.

Necrosis in hepatocytes, a blood disorder in the sinuses,
decreased Kupffer cell count. Liver cells and vascular fibrosis
were analyzed in rats that were administered at a single daily
oral dose of 30 mg/kg/day (MSG) for 4 weeks continuously.
Accordingly, it can concluded that MSG causes changes in the
histological structure of the liver'”. In mice treated with a dose
of 1.6 mg g~' b.wt,, of dissolved MSG in 2 mL of oral distilled
water, the samples examined showed the histological
structure of the liver, where congestion in the central vein, an
expansion of the sinuses was observed, reduced size of the
nucleus of liver cells'®. Bloody sinuses of the effect of
monosodium glutamate on kidney tissue was evident in this
study, where a change in histological structure was observed.
Necrosis of most of them is the decomposition of some cells
in addition to the condensation of nuclear chromatinin others
and shrinkage and disappearancein renal globules. Shrinkage
of renal glomeruli and the emergence of bleeding as was
laceration in the walls of renal tubules and congestion of
blood and bleeding apparent in some areas of renal tissue.
Ourresults are consistent with several types of research where
a group of mice received a daily dose of MSG (4 g kg~') for 7
days. Pyknotic nuclei, swollen mitochondria, margins of
damaged frayed edge, elongated tubes, expand in Bowman
governor with shrinkage and deformation of some glomeruli®.
The study was conducted on male Wistar rats (5 weeks) fed a
supplementary diet with 3 g of MSG kg/b.wt./day, 5 days a
week. The excretion of sodium, potassium, calcium,
phosphorus, creatinine, protein and nitric oxide in the urine
was analyzed. It used clearance techniques to examine the
glomerular filtration rate and cortical renal plasma flow. The
oxidative state and pathological changes of renal tissue were
examined. After the treatment of MSG, the excretion of
sodium and potassium decreased despite the presence of
hyperfiltration. The MSG group showed an increase in blood
pressure, but the secretion of nitric oxide was significantly
reduced and in the reduced glutathione /oxidative cycle and
GPx and GR enzymes?. In this study, the effect of MSG was
investigated at a dose of 4 mg MSG/q intraperitoneal body
weight on the renal cortex of Worcester-type white mice,
evolving pathological changes in the renal cortex, there was
a pronounced influence of the tissue structure of the
cauterization. Many glomeruli (66.4%) showed cell
hyperparathyroidism, i.e., cellular proliferation of mesangial or
endothelial cells and inflammatory cell infiltration?'.
Biochemical and tissue parameters in mice treated by MSG
showed liver/kidney function tests, fasting cholesterol,
triglycerides, uric acid in the blood significantly increased.
Tissue showed inflammation in the portal areas with
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peripheral fibrosis and interstitial nephritis in mice. Some
studies have reported the oxidative effects of the use of this
substance on different tissues and to increase changes in
apoptosis in the testicular bacterial epithelium?.

Furthermore, the researchers reported that cellular
damage can result from oxidative stress in tissues . Thus, it has
been confirmed that monosodium glutamate causes oxidative
stress and generates reactive oxygen species by reducing
antioxidants in the tissues, leading to cellular injury and
oxidation of proteins and fats. Treatment with MSG also
causes depletion of glutathione in tissues®. A study showed
that postpartum MSG administration to male mice caused
dysfunction of the mitochondria, accompanied by oxidative
stress and an increase in ADP levels, in adult liver of mice.
Some studies suggested that ingestion of monosodium
glutamate at a dose of 4 mg g~' b.wt. and above, causes
induced oxidative stress in liver tissue in adult male rats?.
Monosodium glutamate at all doses causes oxidative stress in
the epididymis and prostate gland of experimental mice.
Excessive consumption of monosodium glutamate has been
reported to cause oxidative stress on the brain, liver and
kidneys resulting in increased production of Reactive Oxygen
Species (ROS)%.

Pectin treatment has led to a marked improvementin the
structure of the ovary where the tissue appeared almost
similar to normal.

Our findings are consistent with several researches that
have addressed the prevention of associated oxidative
disorders and organ toxicity by taking antioxidants. In
addition, scientists? have suggested that many natural and
synthetic antioxidants can be used to prevent fat oxidation.
Dietary fiber is one of the topics in which scientific research
continues. The importance of research in the field of dietary
fiber lies in the search for human sources of natural resources
to maintain health after it was confirmed that modern
technology has brought him diseases and illnesses unless his
parents and grandparents knew. Pectin is characterized by
that it is not affected by digestive enzymes in the human
body, so when ingested and enter the digestive system it
found that it absorbed part of the secretions of the gut and
water, pectin goes into the colon and then expels out of the
body?. A 20% complementary diet of pectin resulted in a
significant reduction in the number of cases of colon tumors
in mice and lower levels of prostaglandin E2 (PGE2) in the
colon mucosa. The ability of pectin to decrease PGE2 was
dependent, these results indicated an anti-inflammatory effect
of pectin. Diets contained pectin and fish oil, which protected
against colon cancer by programmed cell death and
suppression of proliferation during the cancerous process?.
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Pectin demonstrated the dual advantages as a drug and
therapeutic carrier for use in the treatment of colon cancer,
where pectin is suitable for use as a drug delivery tool for the
colon is selectively digested by microflora to release the drug
with minimal degradation in the upper digestive tract®.
Natural pectin for colon cancer prevention has been reported
as a Dietary Fiber (DF) to enhance bioavailability and
bio-efficacy. They have been reported toinhibit tumor growth,
stimulate apoptosis, suppress malignant tumors and modify
immune responses. In addition, pectin is an appropriate
means of anti-cancer drug delivery systems, due to its
adjustable functional groups and its special physical chemical
properties®.Inaddition, pectin showed antioxidant activity of
about 161.94 indicated that pectin has potential properties
such as; biopolymers for biomedical applications and
moderate antioxidant activity. It has been suggested that
pectin directly affects immune cells to regulate inflammatory
responses. The inflammatory cell expression caused by toll
receptors (TLR) in spinal cord cellsis inhibited by inhibiting the
TLR signal by the lateral chains of the pectin. In a study of the
effect of pectin on cancer patients, it was reported to inhibit
cancer growth and improve the condition of patients with
severe malignancy cancer hematologic acute, adding that it
has a role in the treatment of prostate cancer and a role in
inhibiting the growth and spread of cancerous tumors in the
colon. Pectin also has a role in the resistance, protection and
increased activity of Cirrhosis in the liver to manufacture
antioxidant enzymes®, It also increases antioxidant activity,
leading to regeneration of antioxidant balance, which is
confirmed by the high coefficient of integrated antioxidant
defense3'320.09-1.

CONCLUSION

From this study, we conclude that the exposure to
monosodium glutamate has led to many damages in the
ovary and the risk of this substance in its consumption of
antioxidants leading to serious diseases and also named this
substance. Pectin intake has reduced the toxicity of
monosodium glutamate since, itis a powerful antioxidant that
suppresses and disrupts the effect of this substance on
different tissues.

ACKNOWLEDGMENTS

We thank Princess Noura Bint Abdul Rahman University
for funding this research by the Deanship of Scientific
Research at Princess Noura Bint Abdul Rahman University
through the Rapid Research Funding Program.



Pak. J. Biol. 5ci, 23 (9): 1146-1153, 2020

This study discover the protective role of pectin against

ovarian toxicity caused by monosodium glutamate in female
rats. That can be beneficial for shows its harmful effect on
human and due to the widespread ingestion of this substance
as food flavorings as found in all foods.
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