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Abstract

The current study examined the effect of a flavor-enhancing food
additive; MSG and one of the preservatives; NaNO,, with different
concentrations, for one month and two months periods, on weight,
behavioral and phenotypic changes, as well as histopathological changes
in some organs (liver, kidney, lung and eye), in addition to histochemical
changes of these organs in Swiss albino mice. On the other hand, the
effect of the two substances on the development of the eye in mice
embryos and the pathological lesions on the uterine pods during
pregnancy was studied. The study also examined the protective role of

Grape seeds oil (GSO) against the toxicity caused by the above materials.

To achieve the objectives of the study, 60 adult mice were used in
the study, distributed over ten groups including the control group. Each
group included six mice; half of them were dissected after a month, while
the rest were dissected after two months. Two groups were administered
with MSG with two concentrations of 7 g and 9 g / kg of body weight,
two other groups were injected with sodium nitrite and with two
concentrations of 90 mg and 110 mg / kg of body weight, one group was
administrated and injected with the two mentioned substances, one group
was administrated with Grape seeds oil (GSO) only, and two groups were
treated with an overlap of the oil with one of the two substances for each,
and one group was treated with both substances in overlap with oil. As
for the study of eye development and phenotypic abnormalities of
embryos; 48 pregnant mice were divided into two groups equally; each
group was distributed over four secondary groups, each with six mice.
One secondary group was administered with a concentration of 9 g / kg of
MSG, another was injected with a concentration of 110 mg / kg of

NaNOQO,, and the third was administrated and injected with the overlap of



the two substances until the fourteenth day of pregnancy, and the fourth
secondary group was the control group. As for the second group, it was
distributed and treated with the same substances and concentrations as the
secondary groups of the first group, but from the seventh to the eighteenth
day.

The results of the current study showed a significant increase in the
weights of the adult mice which were treated for one month, compared to
those treated for two months. In terms of behavior, mice treated with
MSG showed little movement but regained activity later, whereas those
treated with NaNO, were stimulated and activated then returned to
normal. On the other hand, phenotypic changes appeared, including scars,
liver, lung and kidneys congestion in mice treated with MSG. As for
those treated with NaNO,, dark congestions were observed in the lungs

and kidneys in addition to adipohepatic and paleness in the liver.

As for histopathological changes, expanding sinusoidal hematomas
appeared in the liver when treated with 7g of MSG for a month, as well as
necrosis of the bile duct wall and Kupffer cells enlargement. For the
period of two months, there was a strong infiltration of the inflammatory

cells, vacuolation and balloon swelling of some liver cells.

After being treated with 9 g of MSG for a month, an increase in the
acidity of some hepatocytes was observed and blood sinusoids dilated.
For two months of treatment, focal infiltration of the inflammatory cells
appeared strongly. After being treated with 90 mg of NaNO, for one
month, necrosis appeared in the bile duct in addition to the presence of
Mallory- Denk body and granulomas, and for two months, balloon
swelling of some liver cells appeared. As for treatment with 110 mg of
NaNO, for one month, a reduction was observed in the sinus cavities,

rupture of the bile duct in the portal area, and at two months there was a



large vacuolation of hepatic cells as well as irregularity in their
arrangement. In the case of MSG and NaNO, overlap for a month,
cytoplasm condensation of some cells was seen, with necrosis and
hyperplasia of Kupffer cells, and for two months; necrosis and
enlargement of the hepatic cells appeared and they transformed into
transparent (vitreous) cells, and programmed death particles were
observed. When treated with GSO for a month, enlargement and
hyperplasia have been observed in Kupffer cells in addition to fibrous
deposits. For two months, normal cells have been observed with slight
necrosis in some liver cells. When the MSG overlapped with the oil for
one month, a simple ballooning appeared in some liver cells, and
programmed death for some of them, while at two months, thickening and
congestion of the artery wall, hyperplasia of Kupffer cells and fibroblasts
were observed. When the high concentration of NaNO, and oil
overlapped for a month, there were double nucleus liver cells, and for two
months; focal infiltration of inflammatory cells appeared and some
hepatic cell nuclei appeared as blank rings. After one month overlap of
both substances with the oil, there were a disorder in the structure of the
bile duct and a strong focal infiltration of the inflammatory cells. After
two months; giant phagocytes appeared, in addition to fibrosis in some

walls of the blood vessels.

In the kidneys, pathological changes were also observed; when
treated with 7g of MSG for a month, an expansion of the urinary tubules
and dropsy in some of them was observed, an increase in the acidity of
the interstitial tissue and an increase of the carbohydrate inside the
tubules. For a period of two months, phagocytic cells and hyperplasia of
the fibroblasts appeared in addition to glomerulus deformation. When
treated with 9 g of MSG for a month, glomerular fragmentation, its

stiffness and its adhesion to Bowman's capsule were observed, and at two
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months increased acidity of the epithelial cells of the tubes were found.
As for the treatment with 90 mg of NaNO, for a month; bleeding and
acidity of the interstitial tissue were observed, whereas for two months
necrosis in urinary tubules and appearance of phagocytic cells were
observed. For treatment with 110 mg of NaNO for a month; glomerulitis
and its necrosis were observed with the presence of epithelial crescent,
and for two months, some urinary tubules desquamation¢< hematoidin
granules and atrophy of some glomeruli were observed. And when the
two materials overlapped, after one month; vacuolation and necrosis of
the glomerulus were observed, and after two months; hyperplasia was
observed in the glomerular cells, desquamation, and the appearance of
moulds in some urinary tubules. Upon treatment with GSO for one month
and two months, slight degenerations were observed in some urinary
tubes. And when the MSG overlapped with the oil for a month, bleeding
with necrosis in the cells of the urinary tubules appeared, and at two
months; a dropsy degeneration of some of the tubes appeared in addition
to the presence of a protein mould in the pulp region. As for the case of
the overlap of NaNO, with oil and for a month, the squamous cells
enlargement was observed in the Bowman’s capsule membrane in
addition to infiltration of the inflammatory cells. At two months, an
irregularity was found in the diameter of the wurinary tubules,
degeneration, and desquamation of some of them. In the event that both
substances overlap together with the oil for a month, it is noted that the
glomerulus is damaged along with necrosis and desquamation in the
epithelial tissue of some urinary tubules, and for a period of two months;
infiltration of the inflammatory cells was observed, and the Bowman’s

capsule is reduced with rupture of its membrane.

Regarding the lung, many histopathological lesions appeared; when

treated with 7 g of MSG for a month, hyperplasia was observed in the
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interstitial fibroblasts in addition to strong infiltration of inflammatory
cells. At two months, vascular congestion and haemorrhages inside the
vesicles were observed. Upon treatment with 9 g of MSG for a month,
severe congestion in the blood vessels in addition to edema appeared
around it, and at two months, the occurrence of some alveoli collapse and
hyperplasia in the membrane surrounding the lung was noted. As for the
treatment with 90 mg of NaNO, for a month, a mucus substance was
observed in the alveoli, bronchioles in addition to infiltration of
inflammatory cells. At two months, there appeared fibrosis around the

blood vessel and around the bronchioles.

Upon treatment with 110 mg of NaNO, for a month, hyperplasia was
found in the lining of the vessel with necrosis in the walls of the
bronchioles and their lining. For the two months period, hyperplasia was
observed in the muscle cells of the bronchial wall, and a granuloma was
also found. And when the two substances overlapped for a month, the
bronchiolitis was congested with a mucous substance and some alveoli
collapse, and at two months, the necrosis of the bronchioles wall was
noticed. When treated with GSO for a month, it appeared almost natural,
and at two months a slight necrosis appeared in the wall of the
bronchiole. When treated with high concentration of MSG with oil for a
month, there appeared thickening in the wall of the vessel and a presence
of edema around it with the presence of acidic mucus in the bronchioles,
and at two months; a broad infiltration of the inflammatory cells was
observed. Also when treated with NaNO, and oil for a month, necrosis
appeared in some bronchioles in addition to dropsy around the blood
vessels, and for the period of two months; phagocytes emergence was
observed. When treated with the two substances together with oil for a

month, emphysema of the alveoli was observed in addition to vacuolation



of interstitial substance, and for the period of two months; the thinness of

the bronchiole and its condensation were observed.

Histochemically, the tissues of the liver, kidneys and lungs, and for
most experimental groups, showed positive results, ranging from
moderate to strong for PAS and AB techniques, which indicates the
presence of carbohydrates as well as mucous substances within the

contents of these tissues.

As for the eye, the statistical results showed that the highest
thickness of the cornea and with a significant increase were observed
when overlapping MSG and NaNO, compared to the rest of the
experimental groups. With regard to the retina, there was a significant
decrease in its thickness in all groups treated for two months compared to

the control group.

Histologically speaking, histopathological changes were observed in
the layers of the eye; after treated with 7g of MSG for a month,
introsusception and condensation of surface epithelium of the cornea
were observed, and the outer pieces of the photoreceptor cells were
damaged. After two months period, broad necrosis and bulge in fibrae
lentisphagocytes appeared in addition to necrosis of the outer and inner
nuclear layer and the ganglia layer. Upon treatment with 9 g of MSG for a
month, a surface epithelial tissue damage of the cornea and an irregularity
in the outer plexus layer were observed, in addition to rarefaction in the
outer and inner nuclear layer, and after a period of two months, extensive
destruction and damage to the photoreceptor cells appeared. When treated
with 90 mg of NaNO, for a month, necrosis was found in Neurofibre
layer, the presence of syphilis pattern in the inner nuclear layer, and in
two months; necrosis was found in some cells of the ciliary body in
addition to irregularity in the periphery of the optic nerve. When treated
with110 mg of NaNO, for a month, a reduction in the thickness of the



retina in general was observed, and at two months, damage to the surface
epithelium of the cornea appeared, and in the retina necrosis in the layer
of ganglion cells and nerve fibres appeared, in the lens; condensation in

its capsule and necrosis in its fibres were observed.

When MSG overlapped with NaNO, for a month, a large necrosis
was observed in the surface epithelial tissue of the cornea, the bowman
membrane was torn, a severe reduction in fibrous aromas in the warp was
observed, and in the retina reduction appeared in all of its layers, and after
two months; hyperplasia was observed in the epithelium of the lens in
addition to glial cells and necrosis and swelling in the fibres of the optic
nerve, necrosis of some cells of the ciliary body and in the iris, extensive
damage to the photoreceptor layer and the inner and outer nuclear layer.
When treated with Grape seeds oil for one month and two months, it was
noted that there was no damage to the components of the eye, as they
appear natural. In the event of MSG overlap with the oil for a month,
some of the photoreceptor cells were damaged, and at two months, a large
number of macrophages and phagocytic cells was observed in the outer
cut layer of the photoreceptors in addition to dropsy and necrosis of the
iris and hyperplasia in the epithelium of the lens. When NaNO, overlaps
with oil for a month, damage to the photoreceptor cells is observed with
the presence of macrophages and the appearance of central cataract signs
in the lens, and at two months; infiltration of inflammatory cells appeared
in the region of ganglion cells. When the two substance overlap with the
oil, and after one month, disintegration, damage and dropsy appeared in
the corneal warp fibres in addition to necrosis and damage in
photoreceptor cells layer and tear in the outer plexus layer, and after two
months an acidic condensation was observed in the surface of the warp in
addition to phagocytes in the inner nuclear layer and infiltration of the
inflammatory cells in the layer of pigment epithelial cells and necrosis

and reduction in the outer nuclear layer.



As for the possibility of monosodium glutamate and sodium nitrite
being able to cause histopathological lesions during the development of
the eye in embryos at the age of 14 and 18 days of pregnancy; the eye, on
the 14th day of pregnancy and when treated with 9 g of MSG, showed
duplication of the retina which is one of the most important damages that
appeared at this stage and it is an interesting and important result. As for
the treatment with 110 mg of NaNO,, irregularity in the lens was
observed, in addition to corneal deformation and hyperplasia of the retinal
tissue, and when they overlapped, necrosis was observed in the tissue of
the cornea, the lens fibres and in the inner plexus layer of the retina. On
the 18th day of pregnancy and when treated with 9 g of MSG, the most
significant holistic damages was retinal duplication as well as optic nerve
necrosis. On treatment with 110 mg of NaNO,, disintegration was seen in
the corneal warp and in the photoreceptor cells, and when they
overlapped, necrosis and extensive reduction appeared in all layers of the

retina.

As for the phenotypic abnormalities of the uterine pods and
embryos on the 18th day of pregnancy, the experimental groups treated
with 9 g of MSG witnessed irregularity in the distribution of embryos.
When treated with 110 mg of NaNO,, bleeding occurred in the uterine
pods and some embryos were deformed as one of them was completely
disfigured and another was immature. When the two substances
overlapped, cystic lipoma and absorbed embryo were found in addition to

encephalocele.

The study concluded that monosodium glutamate and sodium nitrite
have the ability to induce histopathological changes in the studied organs
as well as on the embryonic development of the eye. It also concluded
that Grape seeds oil has the ability to repair the damage caused by these

substances, but it needs a relatively long time.
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