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ABSTRACT

Aim: The aim of this study was to evaluate the neuroprotective effect of oral administration
of acomplex of curcumin with 1,3-B-glucan extracted from Vietnamese mushrooms
named Bioglucur to increase drug delivery efficiency and biological effectin Alzheimer’s
model mice. Materials and Methods: Alzheimer’s disease was induced in mice and treated
in parallel by Bioglucur. Results: Results obtained show that the Bioglucur improves
impart mental concentration and memory and decrease anxiety thus the storage capacity
is improved during the Morris test and even neurons improvement in the histological study
in treated mice. Conclusion: The mixture preparation of curcumin and 1,3-B-glucans from
Vietnamese medicinal mushrooms increase the bioavibility of curcumin and helps recover

neurons in mice Alzheimer’s model.
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INTRODUCTION

Alzheimer (AD) is a
devastating, progressive and irreversible
neurodegenerative  disorder, which is
clinically characterized by the deterioration
of  memory,
confusion and other psychological as well
as physical manifestations.' The appearance
of extracellular amyloid-beta (AB) deposits
in senile plaques and the development of
intracellular neuro fibrillary tangles, reactive

disease

disorientation, increased

microgliosis and astrogliosis are the primary
histopathological characteristics of AD.?
Alzheimer’s disease (AD), the main cause
of dementia, is a major public health
issue.” The risk’s factors of Alzheimert’s are
multiples and pootly inderstand.* About
70% of the risk is believed to be genetic
with many genes usually involved® vascular
cardiopathy, environmental like Aluminium
toxicity is recognized as a risk factor for

neurogical disorders.® The toxicological
effects include encephalopathy  with
presence of two abnormal proteins in the
Alzheimer’s brain. Despite the considerable
research advances made and promising data
obtained recently with aducanumab.”No real
effective treatment has been identified up to
date. Therefore, combination of innovative
treatments, engaging not only one target but
several ones, is currently mandatory to hope
to treat this complex neurodegenerative
disorder.

Medicinal ~ plant combined
withmedicinal mushroom have a wide
range of medicinal actions and through
out history, have been used to treat many
different types of diseases, including their
neuroprotective  degenerative  disorders
actions. Recent reports have suggested
therapeutic potential of curcumin in the

extracts
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pathophysiology of AD, because of its antioxidant,
anti-inflammatory ~ and  anti-amyloid  effects.®’
Curcumin is an active natural polyphenol component
of Curcuma longa."""" It has been recently demonstrated
that curcumin may inhibit protein aggregation, such
as amyloid-B (AP) protein, which is related to several
neurological pathologies, such as Alzheimer’s disease
(AD)." Never the less, no clinical studies have shown
the efficacy of oral curcumin in treating AD. However,
curcumin has only limited clinical applications due to
the aqueous insolubility characteristic that reduces its
biological availability. On the other hand, the mixture of
1,3-B-glucan and curcumin has potential as it increases
solubility of hydrophobic substances such as curcumin.”
Hericium  erinacens was  reported to have activities
related to nerve and brain health.'" It is a member
of the Herinaceae family, a culinary and medicinal
mushroom. Both the mycelium and fruiting bodies of
Hericinm erinacens have been shown to have therapeutic
potential for brain and nerve health."” The bioactive
metabolites of Hericinm erinaceus can be high molecular
weight compounds, such as polysaccharides and low
molecular weight compounds, such as polypetides
and terpenoids including erinacines and hericenones
which were considered as nerve growth factors of the

mushroom.'®"”

1,3-B-glucan polysaccharides naturally
found in cereal grains, bran and cell walls of certain fungi,
especially mushrooms.” The aim of this study was to
evaluate the neuroprotective effect of acomplex of
curcumin with 1,3-B-glucan extracted from Vietnamese
mushrooms named Bigglucnr, administered orally to
increase drug delivery efficiency and biological effectin

Alzheimer’s model mice.

MATERIALS AND METHODS
Plant materials

The mixture was prepared and friendly given by
thelnstitute of Natural Products Chemistry (INPC) Ha
Noi, Vietnam. 1,3-B-glucan (Glu) used in this project
was extracted from Lion’s mane mushroom (Hericinm
erinacens). Hericium erinaceus and  Curcuma  longa were
collected in Vietnam and authenticated by (INPC).
Curcumin was extracted from Vietnamese turmeric. The
mixture was named Biog/ucnr and a voucher specimen
(N’. Fr.Le Mai.19/08/2016) is deposited in herbatium
of (INPC).

Bioglucur preparation

In the first step of the method, 10 m.LL of 1 m.g/m.L
solution of curcumin in ethanol (99.8%) was dropped
into 10 m.L solution of 20 m.g 1,3-B-glucan in deionized
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water. The mixture then had been stirred at room
temperature for 48 h. Then, solvent was evaporated by
a rotary evaporator. Next, product was centrifuged at
400 rpm to eliminate free curcumin. The mixture that
contains 1,3-B-glucan and curcumin was then dried by
Freeze Dry System (Labconco). The preparation was
kept in obscurity and ambient temperature until use.”
The morphology size of Bigglucur were characterized by
field emission scanning electron microscope (FESEM),
followed by dynamic light scattering (DLS) imaging,
FTIR spectra were recorded on an IRAffinity-1S
(SHIMADZU) in the 4000-400 cm™ range with 32 scans
in using the KBr pellet technique. Spectral resolution
was 4 cm’™.

Acute toxicity study

Acute toxicity study was assessed in mice by using an acute
oral toxic class method of Organization of Economic
Co-operation and Development (OECD)'® guidelines.

Animals

Fourty healthy adult female mice weighing 33+5g were
obtained from Algerian Pasteur Institute. Animals were
kept in polyacrylic cages and maintained under standard
housing conditions (room temperature at 25+5°C with
12:12 light: dark cycles) and water ad /ibitum. Food was
provided by dry pellets. Animals were divided into four
groups of ten mice each: control group (Control) was
given only tap water, Alzheimer’s model group (Alz)
was given AlCL, (10mg/kg/day) orally with 0.1ml and
D-galactose solution with concentration of (120mg/kg)
intraperitoneally daily for 90 days."” Alzheimer’s treated
group (Alz T1): was given AICI, (10mg/kg) orally with
a D—galactose (120mg/kg/day) intraperitoneally for
90 days and treated in parallel by aqueous extract of
Bioglucur (0.3ml) 200mg/kg/day orally starting from
Forty-fifth day.

Alzheimer’s treated group (Alz T2): Was given AICL
(10mg/kg/day) orally with a D—galactose (120mg/kg/
day) intraperitoneally for 90 days and treated in parallel
by aqueous extract of Bioglucur (0.3ml) 250mg/kg/day
orally starting from Forty-fifth day.

Behavioral and memory tests

Behavioral tests wetre cartied out to determine motor,
anxiety and depressive behavior. The open field and
elevated plus maze (EPM) were done in 20 min divided
into four phases of 5 min, while the forced swimming test
was done in one phase of 5 min. Tests of memories were
done in 5 days where each phase lasted 5 min. 5 mice from
each experimental group were used for the tests at the rate
of one test per day and each mouse was tested individually.
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Locomotor activity

The locomotor activity test was performed to measure
the motor functions of mice that tend to explore an
enclosed space. The apparatus contains a platform
divided into 16 equal squares. Each mouse was placed
individually in the center of this platform and allowed to
move freely during 5 min of exploration.”” The number
of squares visited was recorded for each mouse during
a time of 5 min.

Test of Curiosity

Exploratory behaviour of mice in a novel environment
was measured by using hole-board test.” The equipment
consists of a wooden box (40 cm*40 cmX25 cm) with
16 equidistant holes 3 cm on the floor. The center of
each hole was located 10 cm closest from the wall of
the box. The box was placed 15cm above the earth and
divided into squares (10 cm*10 cm) with a waterproof
marker. Hach animal was placed singly in the center of
the board and the number of head dipping into the hole
was recorded over a 5-min exploration period on the
board. Head dipping was counted only when both eyes
disappeared into the hole.

Forced swimming test

The forced swimming test is frequently used to examine
depressive behavior.” It consists of keeping the mouse
in a warm bath of 21°C and a height of 16 cm so that
the mouse does not touch the bottom and does not use
its lower limbs to stand on the surface. The mouse will
first struggle to escape and then becomes immobile,
just keeping its nose above the water level, when it loses
hope of escaping. The mice were observed for 5 min
and the immobility time was recorded.

Anxiety test

The light/dark transition test is based on the innate
aversion of rodents to brightly illuminated areas and on
the spontaneous exploratory behaviour of rodents in
response to mild stressors, that is, novel environment
and light. The test apparatus consists of a small dark
safe compartment (one third) and a large illuminated
aversive compartment (two thirds).”

Anxiety test

The elevated plus maze (EPM), is an apparatus
composed of two arms-a protected dark and enclosed
environment and an unprotected brightly lit, open
and elevated environment linked by a central platform
allowing free access to both arms. The test is based
on the natural anxiety related behavior of rodents to
remain in shadow, close to walls and to avoid heights.”*
Mice were placed individually in the center of the maze
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which it is elevated 50 cm above the floor level, facing
one of the open arms. The time spent in the open arms
was recorded for 5 min. Increased activity in the open
arms was indicative of less anxiety.”

Morris water maze test

The Morris water maze is the most common test used
to evaluate cognitive functions related to memory and
learning, The main component of the water maze set
up should be a round pool, about 6 feet in diameter
and about 3 feet deep. The water should be within one
degtree of 26°C. The animal may swim around the edge
of the pool looking for a way out. Eventually, the animal
will learn to search for the platform and climb up.

The test consists of two parts

Animals are placed in a pool of water where they must
swim to platform (spatial working memory).

Animals are placed in a pool of water that is colored
opaque with powdered non-fat milk, where they must
swim to a hidden escape platform (spatial memory
reference). Because they are in opaque water, the animals
cannot see the platform and cannot rely on scent to find
the escape route.”

Histological Study

At the end of exposure, animals were food deprived
for 24 h. Mice were anesthised with chloral hydrate at
dose 3% intraperitonealy and decapitated. The brains
of mice were removed right after sacrifices, then quickly
impressed in 10% neutral buffered formaldehyde for 24
hr, serial coronal paratfin sections of 4um thickness were
cut with a Leica microtome (M530, Allemagne) Serial
sections were stained with Haematoxylin-Eosin (H&E)
1% and prepared for histopathological examination.”

Statistical Analysis

The experimental results were reported as means with
SEM. Statistical analysis was performed using SPSS
software. Analysis of variance (ANOVA) and LSD test
were used to compare the experimental groups with
the controls. The statistical significance of differences
between groups was assessed with an analysis of
variance followed by the student ~test (Control and Alz,
Alz and Alz T1, Alz T2). P values less than 0.05 were
considered as statistically significant.

RESULTS
Fourier Transform Infrared (FTIR) spectral analysis

The FTIR spectra of curcumin- Cur, 7,3-f-glucan- Glu
and 1,3-B-glucan-curcumin mixing - Bioglueur in solide
in the 400-4000 cm™’ range are shown in Figure 1.
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The results showed that curcuminoids extracted from
Vietnamese turmeric had most of the characteristic
peaksof curcumin. Their characteristic vibrational
frequencies are almost the same. This confirms that
the chemical
from turmeric is comparable to that of commercial
curcumin.® For 1,3-B-glucan-curcumin mixing, the
characteristic feature peaks include characteristic peaks
of both Curcumin and 1,3-B-Glucan. There are some
factors proving that the complex has been formed. That
is the shift in peak positions such as the peak of aromatic
C= Cat 1600 cm ™" and that of the carbonyl C =O peaks
at 1628 cm™ ot the v(C=0), §(CCC) and §(CC=0) at

structure of curcuminoid obtained
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Figure 1: FTIR spectra of Curcumin, total-p-Glucan and
Bioglucur.

1508 c¢cm™, but FTIR spectra have shown almost the
same in the case of curcumin and mixture (Table 1).
FTIR results show in Figure 1 that the characteristic
peaks of the Bigglucur mixing compared with
curcumin do not change (within the permitted level of
measurement errors). Therefore, we can conclude that
the Bigglucur maintain the structure and properties of
curcumin, increasing the practical value of the product
when used regularly.

Effect of Bioglucur on acute toxicity studies

The acute toxicity tests with doses of 300, 500 and
2000mg/kg of the aqueous solution of Bigglucur
caused no death in the mice. No lethal effects were
noted throughout the short and long-term observation
period. No toxicity signs were observed in the animals
throughout the 14 days study period. Therefore, the
extract may be safe at these doses and the oral LD,
considered was greater than 2000mg/kg in mice

Behavioral test
Test of locomotor activity

The results obtained show hyperactivity in Alzheimer’s
model compared to the group.
Nosignificant differences in locomotor activity were
observed in Alzheimer’s treated groups with two doses
(200 and 250mg/kg) of Bigglucur and Alzheimer’s model
mice. Moreover, in the last phase of test, the locomotor
activity was gradually decreased during the experimental
period in all groups (Figure 2).

mice control

Table 1: Characteristic vibrational frequencies (cm™) va assignements of curcumin, f-Glucan

and Bioglucur obtained by FTIR spectra.

Curcumin B-1,3-Glucan Bioglucur Assignements
3505 (Phenolic O-H stret.),
-OH vibrations of intermolecular-bonded OH group

3277 3290 3299 v(OH)

2922 2922 v(C-H)
2384 2380
1628 1628 v (C=C), v (C=0)
1599 1600 v (C=C) aromatic ring
1508 1508 v (C=0), u(C=0), d5(CCC) and 5(CC=0)
1454 1454 3(CH,)
1423 1423 8(CH,)
1277 1279 8 (C-0-C), enol C-O
1204 1204 1206 8 (C=C-H)
1152 1150 1152 8 (C-0-C)

1078 1078 The presence of starch

926 928 Starch is associated
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Test of Curiosity

The results obtained during this test showed that
mice treated with the extract of Bigg/ucurat a dose of
(200mg/kg) were very curious during the first phase
of experimentation, the results are closer to that of
the control group, this curiosity is decreased gradually
during the following phases (Figure 3). Alzheimer’s mice
models were less exploratory than the other groups
during the last phase.

Test of Anxiety

The results obtained during the test of anxiety showed
that all experimental groups spend more time in the dark
compartment than in the light one (Figure 4). We note
that the group of Alzheimer’s model treated with a dose
Bigglneur (200mg/kg) spends much more time in the
dark during the fourth phase compared to other groups.
A significant differences between the control group,
Alzheimer’s model group and Alzheimer’s treated with
(200 and 250mg/kg) (P<0.05) were obsetrved.

score
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Figure 2: Locomotor activity in Alzheimer model mice
poisoned by AICI, (10 mg/kg) orally with D-galactose (120
mg/kg) intraperitoneally and mice Alzheimer model treated by
Bioglucur (200 and 250 mg/kg) compared to control mice for
90 days, significant difference (P < 0.05).
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Test of anxiety

In this test, it was observed that the control group,
Alzheimer’s treated groups with (200mg/kg) and
(250mg/kg) spend more time in hallway arm protected
throughout the experiment compared with Alzheimer’s
group (Figure 5).

The Forced swimming Test (Persolt Test)

During the forced swim test (Figure 6) a significant
differences (P<0.05) in the time were recorded in the
Alzheimer’s treated with Bigglueur (200mg/kg) and
(250mg/kg) immobility was much longer than mice
model Alzheimet’s and control groups.

Memory Test - Arm radial maze - Spatial Working
memory

In the spatial working memory test it shows that the
number of repeated passages in control mice is witness
higher unlike Alzheimer’s and Alzheimer’s treated
groups (200mg/kg) and (250mg/kg) during the first
four days of learning group. But during the fifth day

200
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Score

Control

Experimental groups

Figure 4: Test of anxiety (The light/dark transition test (LDT) in
Alzheimer model mice poisoned by AICI, (10 mg/kg) orally with
D-galactose (120mg/kg) intraperitoneally and mice Alzheimer
model treated by Bioglucur (200 and 250mg/kg) compared to
control mice for 90 days, significant difference (P < 0.05).
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Figure 3: Test of curiosity in Alzheimer model mice poisoned
by AICI, (10 mg/kg) orally with D-galactose (120mg/kg)
intraperitoneally and mice Alzheimer model treated by
Bioglucur (200 and 250mg/kg) compared to control mice for 90
days, significant difference (P < 0.05).
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Figure 5: Test of anxiety (The elevated plus maze (EPM))
Alzheimer model mice poisoned by AICI, (10mg/kg) orally with
D- galactose (120mg/kg) intraperitoneally and mice Alzheimer
model treated by Bioglucur (200 and 250mg/kg) compared to
control mice for 90 days, significant difference (P < 0.05).

1093



Amari, et al.: Neuroprotective of Alzheimer Disease

(memory test), we have noticed that the number of
repeated corridors is much greater in the Alzheimer’s
model group compared to other groups. Significant
difference (P<0.05) between Alzheimer’s treated group
(200mg/kg) and control group at the second and
third day, highly significant (P<0.01) with Alzheimer’s
treated group (250mg/kg) at the fourth day (Figure 7.1
and 7.2).

700

Score
2 EEE22
= — T — T - - -]

AlzT1 Alz T2 Experimental groups

Figure 6: Test Porsolt in Alzheimer model mice poisoned
by AICI, (10mg/kg) orally with D-galactose (120mg/kg)
intraperitoneally and mice Alzheimer model treated by
Bioglucur (200 and 250mg/kg) compared to control mice for 90
days, significant difference (P < 0.05).
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Figure 7.1: The results of the first four tests of spatial memory
of work in Alzheimer model mice poisoned by AICI, (10mg/kg)
orally with D- galactose (120mg/kg) intraperitoneally and mice
Alzheimer model treated by Bioglucur (200 and 250mg/kg)
compared to control mice for 90 days, significant difference

(P< 0.05).
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Morris water maze
Spatial Working memory (MST)

The results of the test of spatial working memory
show that control group and Alzheimer’s treated
group (200mg/kg) take much longer to detect the
visible platform as compared to Alzheimer’s treated
(250mg/kg) in the fourth days of learning. On the
fifth day, the visible platform was detected quickly by
Alzheimer’s treated group, on the other hand, it was
noticed that the mouse model Alzheimer’s take a long
period to detect the platform relative to the others
groups (Figure 8.1 and 8.2).

Spatial reference memory (MSR)

During the spatial reference memory (MSR) the journey
to the invisible platform is significantly higher in
Alzheimer’s model group from the second trial until the
end of the experiment (Figure 9.1 and 9.2). However,
we note that the journey to the invisible platform is

|Ii |TI "TI

2nd day 3rd day 4th day

Learning period (days)

EControl EAlz "AlzT1 EAlzT2

Figure 8.1: The results of the first four tests of Morris water
maze test (MST) in Alzheimer model mice poisoned by AICI,
(10mg/kg) orally with D-galactose (120mg/kg) intraperitoneally
and mice Alzheimer model treated by Bioglucur (200 and
250mg/kg) compared to control mice for 90 days, significant
difference (P< 0.05).
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Figure 7.2: The results of the fifth test (5" day) of spatial
memory of work in Alzheimer model mice poisoned by AICI,
(10mg/kg) orally with D-galactose (120mg/kg) intraperitoneally
and mice Alzheimer model treated by Bioglucur (200 and
250mg/kg) compared to control mice for 90 days, significant
difference (P< 0.05).
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Figure 8.2: The results of the fifth test (5" day) of Morris water
maze test (MST) in Alzheimer model mice poisoned by AICI,
(10mg/kg) orally with D-galactose (120mg/kg) intraperitoneally
and mice Alzheimer model treated by Bioglucur (200 and
250mg/kg) compared to control mice for 90 days, significant
difference (P< 0.05).
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and mice Alzheimer model treated by Bioglucur (200 and
250mg/kg) compared to control mice for 90 days, significant
difference (P< 0.05).
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Figure 9.2: The results of the fifth test (5th day) of Morris
water maze test (MSR) in Alzheimer model mice poisoned
by AICI, (10mg/kg) orally with D-galactose (120mg/kg)
intraperitoneally and mice Alzheimer model treated by
Bioglucur (200 and 250mg/kg) compared to control mice for
90 days, significant difference (P< 0.05).

significantly reduced in all experimental groups compared
with Alzheimer’s group. Highly significant difference
(P<0.01).

Histological Studies

Histological study in the mid brainshows typical
neuropathological changes Alzheimer’s model group.
In the control group, the neurons were full and arranged
tightly, the nuclei were light stained. By comparison in
the Alzheimer’s model group mice, the cytoplasmof
neuron were shrunken, vacuolation, the nuclei were
side moved and dark stained (condensed chromatin,
cellular alteration and neurons loss) were observed
in mid brain region, similar results were obtained by
Somova and a/. 1997.* However co-administration of
Bioglucnr showed a good level of protection with no
signs of adverse effects of Al intoxication in the mid
brain (Figure 10).

(Control) Control group, (Alz) Alzheimer’s model
group, (Alz T1) Treated Alzheimer’s model group
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Figure 10: Microscopic study of mid brain performed by
staining (H&E) in mice.

(200mg/kg), (Alz T2) Treated Alzheimer’s model
group (250mg/kg). (GX400). Histopathological
changes in the mid brain of mice: Control section
showing normal histoarchitecture. (Alz): degeneration
of neurons with cytoplasmic and nuclear vacuolations,
dark small neurons. (Alz T1): Alzheimer treated mice
by (200mg/kg), showed moderate neuroprotective
effect of Bioglucur. (Alz T2): Alzheimer treated mice
by (250mg/kg) of Bioglucur, showed improvement in
histoarchitecure of neurons.

DISCUSSION

Alzheimer (AD) is a progressive neurodegenerative
disease that detetiorates gradually over time.” Aluminum
accumulation has been insinuated to be a contributing
agent to AD, where elevated aluminum concentrations in
AD patient brains have been observed.” It is said to enter
the brain via transferrin like high affinity receptors and
accumulate in the brain specifically in the hippocampus,
the center for learning and memory.”** Aluminum has
been reported to be a potent neurotoxicant, capable
of inducing and accelerating brain oxidative damage,
neuron death, cholinergic degradation, AB deposition,
memory and learning deficits.”**

In the present study, the effects of aluminium exposure
were investigated to describe the associated behavioral
and brain modifications. The hyperactivity observed
in our results could be the result of stress conditions.
These results are consistent with the work of Golub
et al.”" and Kumar ef al>®

The test results of curiosity, which measures the
exploratory behavior shown by mice reveal that
poisoned mice and Alzheimer mice model are less
exploratory than the control and treated mice. It has
been shown that changes in head-dipping behavior
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may reflect the anxiogenic and / or the anxiolytic
state of animals.*® We noticed that Al exposed mice
spent less time in dark than light, this suggest the
anxiety of intoxicated animals, these results are in
agreement with the work of Rebai and Dijebli,”
Douichene ¢f al* Alzheimet’s model mice treated with
a dose of Biogluenr (200mg/kg) spent less time in dark
than light compared to no treated group, these results
confirm the protective effect of the dual effect of
1,3-B-glucan and curcumin product (Bzoglucur).

In our study, results obtained when testing at elevated
cross maze show that Alzheimer’s model mice prefer
staying in the unprotected arm. Similarly, the control
and treated groups with Bigglucur prefer protected,
results are not consistent with the work of Rebai and
Djebli.”

Forced swimming test is a common behavioural
test for assessing depression in which animals have
given up the hop of escape and depression remains
controversial (Figure 5)* treatment with Bioglucur
has an antidepressant activity reduce the time during
which the animals remain immobile, similar result was
obtained by other studies.”*** Morever, in the forced
swim test, it was observed that the time recorded
in the Alzheimer’s treated with Bigglueur (200mg/
kg) and (250mg/kg) of the immobility is much larger
than mice model Alzheimer’s and control groups
which have recorded a short time. These results are
in agreement with several studies.”* This physical
immobility is thought to be an indication of behavioral
despair.

The spatial working memory test shows that the number
of repeated passages in control mice and treated groups
with two doses of Biigglucnr are witness higher unlike
Alzheimer’s and Alzheimer’s treated groups (200mg/kg)
and (250mg/kg) during the first four days of learning
group. But during the fifth day (memory test), we see
that the number of repeated corridors is much greater
in the Alzheimer’s model group compared to other
groups. These results translate into a deficit of spatial
working memoryin procedural learning that is caused by
an accumulation of Aluminium in the brain, this result
is consistent with the work of Santucci ez a/*

In both versions of the test of the morris water maze,
spatial working memory and reference it was noted that
the intoxicated Alzheimer’s model mice takes longer to
find platform compared to control and treated groups,
these results are consistentwith the work of Luo ez al*
the intoxicated mice shows a deficit of spatial learning
and the ability to store.

In conclusion, the neuroprotective effect was improved
in this study. In mice with neurodegenerative disease,
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Bioglucur improves both memory and cognitive
function it has anti— dementia activity in a mouse
model of Alzheimer’s disease. It combats depression
and anxiety and may help in Alzheimer’s: it prevents the
loss of spatial short— term memory. Lai ¢f a/ (2013),*
found that the aqueous extract of H. erinacens contained
neuroactive compounds which induced NGF-synthesis
and promoted neurite outgrowth in NG108-15
cells. The extract also enhanced the neurite outgrowth
stimulation activity of NGF when applied in
combination. The aqueous preparation of H. erinacens
had neurotrophic but not neuroprotective activities.*
The Bigglucur from Vietnamese medicinal mushrooms
helps recover neurons in mice Alzheimer’s model.
Histological study shows that Bioglucur protect neurons
from amyloid beta-induced neurotoxicity causes by
aluminum. We notice improvement in brain tissues of
treated mice compared to alzheimer’s model mice, the
mechanism of action of this new drug still unknown.
Several researches are now in procceding between
our laboratory and INPC to determine synergistic
mechanism of action of curcumin and Hericium erinacens
as well as others biological activities.
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