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Abstract

The current study was designed to investigate the therapeutic role of the water extract of leaves of ginkgo
biloba plant against the acute poisoning of the nervous system caused by exposure to mercury.
Experimental animals were divided into four groups. The first group was treated as a control group treated
with physiological saline solution. The second group was given mercury chloride at 0.12 mg / kg . bw for
seven days. The third group was given mercury chloride orally at 0.12 mg / Kg for five days and then
injected under the peritoneal membrane with water extract for leaves of ginkgo plant for 25 days at a
concentration of 250 mg / kg / day, while The fourth group gave mercury chloride for five days and then
injected with the water extract of the leaves of the ginkgo plant at a concentration of 500 mg / kg / day
under the peritoneal membrane. All groups were treated daily according to prescribed doses and 24 hours
after the last given dose, the animals were explained and the study criteria were met. Mercury treatment
caused obvious tissue changes in brain tissue. The treatment with water extract of leaves of the ginkgo
plant led to improvement in brain cells and tissues.
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Introduction

Ginkgo biloba is a type of plant that belongs to the Genco genus. It is the only
remaining species of the genus .
The plants attributed to this species are spread throughout the Middle Ages, so this is a
type of living fossils .
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Ginkgo is also known as the coriander tree of the well, a unique type of tree, the only
surviving species of the genocovita, a tree of seedless nests, although it is still present in
two small areas in east China's Zhejiang Province.

The Ginkgo biloba tree has several characteristics. Although it is a local tree of Korea,
China and Japan, it can be found in gardens and along the sidewalks of cities around the
world. It may reach 40 meters high and can live for 1,000 years .

Ginkgo has spread in Europe, and the National Institute of Aging in the United States
is funding a clinical trial to assess the effectiveness of ginkgo in treating the symptoms of
Alzheimer's disease (Paul et al, 2002) .

Uses

Is a herb whose leaves are usually used for ginkgo apoptosis, and have been used in
many diseases especially memory disorders including Alzheimer's disease (Brookmeyer
et al,1998).

It is also used in patients with cerebral hemorrhage, especially in the elderly, such as
impaired memory, headache, tinnitus, dizziness, difficulty of concentration, mood
disorders and hearing problems. It is also used in patients with peripheral hemorrhage,
such as leg pain during walking (intermittent claudication) Raynaud's syndrome, and eye
problems associated with diabetes (Paul et al, 2002) .

Effects of ginkgo in the brain

In circulation circulatory

1- Induces expansion of blood vessels, increasing blood flow to the brain and lowering
blood pressure (and may reduce the risk of stroke ),( Pappu et al, 2008) .

2-Reduces cholesterol levels in the blood (excessive cholesterol is associated with
increased risk of Alzheimer's disease)

3-inhibits platelet aggregation and clot formation, which in turn can reduce the risk of
obstructive stroke (caused by clot blocking a blood vessel in the brain), but increases
the chance of hemorrhagic stroke (caused by hemorrhagic brain hemorrhage),
(Giangrande, 2003) .

Antioxidant
1-inhibiting free radicals, which are highly reactive oxygen molecules that may damage
neurons and cause brain changes associated with aging .
2-The effects of cerebral ischemia reduce the production of toxic free radicals following
ischemia (Lewis, 2008) .
In the consumption of glucose
The uptake of glucose (the main fuel of the body) increases in the cortex (front, frontal
and cerebral cortex), the two important brain spaces for processing sensory information
and for planning complex actions .
glucose absorption in the nucleus accumbens, and in the cerebellum (the two brain
regions concerned with the feeling of pleasure for the recombinant nucleus and the
movement of the cerebellum) are increased (Wenzel et al. 2015)
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In neurotransmitter systems

1- Neurons in the front brain help absorb choline from the blood. Choline is a component
of acetylcholine, which in turn is a brain chemical that transmits signals between
certain neurons (Zeisel, Steven, 2012) .

2-Slow down the depletion of nerve receptors that direct serotonin response, which is a
neurotransmitter that reduces stress and anxiety (Fuller, 1990) .

3-The release of gamma-amino butyric acid (GABA), another neurotransmitter that can
relieve anxiety, has been enhanced (Watanabe et al, 2002) .

4-The production of norepinephrine, which is also a neurotransmitter, has increased and
the activation of norepinephrine by certain antidepressants has been shown to reduce
the symptoms of depression (Aronson, 2000) .

Materials and methods of work

The study was conducted on the Swiss white rabbit and included 16 rabbits obtained
from the Medical Center for Control and Scientific Research / Baghdad, and the rabbits
were healthy and transferred to the workplace in a room with laboratory conditions
uniform in terms of ventilation and temperature, which was up to (25) m and session (6-
10) months of average weight (1200-1800 g). They were healthy and placed in laboratory
cages dedicated to raising plastic rabbits with metal lattices, and sprinkled with sawdust
with care. Clean the cages and disinfect them twice a week .

During the experiment, the animals were placed in uniform laboratory conditions in
terms of ventilation and temperature. The special feeding of rabbits in addition to water
was provided continuously throughout the experiment period in special containers for not
being contaminated with sawdust. The first group, the control group consists of 4 rabbits
treated with physiological saline solution Until the dissection .

Group Il Infected group: consists of 4 rabbits injected with toxic mercury chloride at a
concentration of 0.12 mg/ kg for seven days .

Group Il Therapeutic group A: This group consists of 4 rabbits, This group was
restricted for 30 days by injecting it with a 250 mg ginkgo extract and they were
dissected immediately after the end of the dosage period .

Group IV Therapeutic group B: This group includes 4 rabbits. This group was also
removed for 30 days by injecting it with a 500mg ginkgo extract and explained
immediately after the end of the dosage period .

The substance that causes poisoning, mercury chloride
The mercury chloride material was obtained from the Applied Chemistry Store with

a molecular weight of 472.09 and was dissolved in the solution to prepare a natural
solution and was injected orally for a period of seven days with a concentration of 0.12
mg / kg .
Ginkgo Extraction

The leaves of the ginkgo plant were obtained from the herb center in Samarra, 5009 of
which was then extracted by ethanol alcohol at a concentration of 70% through the use of
the rotary evaporator. The extract of the ginkgo extract was obtained completely. The
ginkgo biloba extract was used for two groups of rabbits (group3: 250mg and group4:
500mg) in the form of intraperitoneal injection for one month (1 ml) for each rabbit
(Abd-Allh, 2014) .
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Preparation of tissue sections

The tissue was studied by using (Humason,1978) methods. The samples were examined
to determine the effect of the doses on the rabbit's brain .
After dissecting the animals and placing brain in the Formalin 10% solution, the samples
to be studied were converted to ethyl alcohol at 70% concentration. The following steps
were taken :
a- Dehydration b- Clearing c- Infiltraton d- Embedding e- Sectioning f- Staining g-
Mounting

Results

Histological changes in the effect of mercury chloride
In the brain

The results of the study showed that there were many disease groups, namely:
vasculitis, vasoconstriction, lymphocytic infiltration, monoporosis, macrophage cells,
mitral regions and necrotic regions, image (2) .
In the cerebellum

Through the results of the histological examination, the sections showed many
pathological lesions that cause deformities of the nervous system, such as the exploding
abnormalities of the neurons and glia, and the small size of the glial cells, as well as the
increase of the glial cells, image (3) .

Histological changes by the effect of ginkgo extract
In the brain

The study showed the existence of tissue lesions in the brain. Where the brain showed
microscopic edema and slight congestion. Histological examination showed shrinking
neurons with focal areas of hemorrhage, in addition to congestion of blood vessels in the
brain and meninges with glial cells, images (4,6) .
In the cerebellum

The cerebellum showed edema with degenerative changes and partial dissolution of the
bergenic cells, images (5,7) . In addition to spasticity compared with sections exposed to
exposure to mercury chloride .

Figure (1) section of the brain of rabbit control group , H & E, 400 X.
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Figure (2) the brains of rabbits at a dose of mercury chloride (1) congestion Con, (2)
overgrown nerve cells, (3) microglial cells decomposed GC, (4) different shapes and sizes
NC nerve cells, H & E, 400 X.

Figure (3) cerebellum dose of mercury chloride rabbit (1) large gaps (2) cells Silaya
decomposed (3) decomposing nerve cells, H & E, 400x .
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Figure (4) ginkgo extract the brains of rabbits at a dose of extract of Ginkgo 250 mg / kg (1)
microglial cells, (2) gaps, (3) normal nerve cells BC, H & E, 400 X .

Figure (5) ginkgo extract at a dose of 250 rabbit cerebellum mg / kg (1) clear nodular cells
NN, (2) gaps V, (3) Brkenji cells, (4) natural Silaya cells, H & E, 400 X .
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Figure (6) ginkgo extract at a dose of 500 brains of rabbits mg/ kg (1) congestion,
(2) normal nerve cells, H & E, 400 X .

Figure (7) ginkgo extract at a dose of 500 rabbit cerebellum mg/ kg (1) normal nerve cells,
(2) Silaya clear cells, H & E, 400 X .

Discussion
The effect of mercury chloride on the histological structure of the nervous system of
rabbits
Effect on the brain

Spread of the cleft in the brain tissue in different sizes and shapes. This is due to the
pooling of water inside the cells. This pool of water was explained by the researchers
(Robbins & Angell. 1976) who indicated that the hippocampal eruption is one of the
primary signs of response in the water .

288



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

The blood congestion was observed in the blood congestion spread in the brain tissue of
all concentrations and this is due to blockage in the blood vessels equipped for the part
that has been congested has been observed damage to blood vessels is one of the most
common damage in the current study and this is consistent with what he said (McEvoy,
2002) that the main effect of the chloride of mercury is associated with blood poisoning .

The results of the microscopic examination showed a change in the shape and size of
nerve cells, as well as focal distillation and degeneration of the nuclei caused by mercury
chloride. This was confirmed by the researcher (Wallace, 1996) while studying the rats
where he observed the effect of mercury causing degeneration and necrosis in different
regions of the nervous tissue in the brain Contrary to what is in the control group in terms
of clarity and regularity of the cells and differentiation. As a result of exposure to
mercury chloride, it was observed that neurons and glial cells were decomposed and the
phenomenon of proliferation of cells and the collection of single-nuclei inflammatory
cells. This increase is due to the reference to (Nelson, et al.2002), noting that glial cells
contribute to many of the biological processes in the central nervous system, It is
believed that the increase in the number of glial cells is due to increased cases of disease
in the nervous system as well as the glial cells are more susceptible to damage and
programmed death than Large Macrophage .

Its impact on the cerebellum

The histological examination showed several pathogenic lesions that cause
neurological abnormalities. These abnormalities of neuronal and glial cells and the small
size of glial cells also increase the glial cells diffused in the tissue. This is in line with the
findings of (El-Banhawy, 1993) that these lesions cause malfunctioning of the nervous
system

And congestion is widespread in the layer of granular and molecular as well as
between the cells of Berknji and this is due to blockage in the blood vessels and
congestion in that region and show decomposed Berknji cells are unclear and these
results consistent with the findings in the study of (Bhardwaj, et al. 2012) chemical and
food toxicology and observed changes in cells in mice .

He said (Ajibade, et al. 2008) cells have many defects in the treatment of chemicals,
including decomposition and small in size and sometimes are swollen and also are not
clear and these cells have the main role in the cerebellum and malformations that lead to
dysfunction in the cerebellum. Basket cells have also been damaged as a result of
mercuric chloride. It is a heavy element that has a strong effect on the cells, causing
damage, damage and degradation. This is in line with what the researcher observed
(Hamori, 1969) when he studied the development of partially granular interlocking
organization in cerebral cortex and cerebrum in mice .

Effect of 250 mg / kg dose and 500 mg/kg of ginkgo extract on the nervous system of
rabbits
In the brain

Reduce blood circulation to the brain creates a chain reaction that energy production
disruption, and ultimately leads to cell death. In his study on the effect of the ginkgo
extract on the brain's blood perfusion, (Mohammed; 2016) he confirmed that the various
compounds in the ginkgo can play a therapeutic role for the brain through several
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mechanisms: vascular expansion of the arteries, capillaries, veins (increased blood flow)
and oxygen balance .
In the cerebellum

Focal encephalitis were caused by the necrosis of neurons, glial cells and the pressure
produced by the osmotic fluid (Lisk & Stoews, 1992). Summarize that exposure to
mercury ultimately causes permanent damage. Efforts have been made on the use of food
ingredients as therapeutic agents capable of controlling or minimizing the effects of many
toxic compounds and ginkgo has been one of these factors (Teyssier, et al., 1999) and
(Bahia et al., 2008 ).

The current study showed that ginkgo was responsible for minimizing or neutralizing
the adverse effects of Hgcl2 in rabbits in pathological examination.

Ginkgo flavonoids had an effect in removing the free radicals generated by the effect of
mercury chloride. This is confirmed (Bahia, et al., 2010) showed that flavinoids had a
direct effect on glial cells by stimulating astrocytes and microglia. Furthermore
flavonoids are generally thought to have antioxidants and effects to clear free radicals
(Spencer et al., 2003) .

That the effectiveness of flavonoids Flavonoids is by possessing the effectiveness of
antioxidants Antioxidant as it works to remove the free radicals generated and directed
the cell to enter the stage of programmed death
Ginkgo can remove the toxic effect of mercury and other toxic metals quickly from the
central nervous system, and may be the only effective agent in the mobilization of
mercury stored in space within cells (mitochondrial attachment, propolis, grease ... etc)
and in the nuclear cell Mercury) Ginkgo is especially useful for removing mercury from
the brain because detoxification of the brain is one of the most difficult to achieve, where
mercury is excreted either by stool and urine. This makes ginkgo the first known
substance to remove the toxic effect of mercury from the central nervous system
(Mercola, & Dietrich Klinghardt, 2001) .
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