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ABSTRACT

Vascular dementia (VaD) is a neurodegenerative
disease with an ever-growing number of patients
in global statistics. World Health Organization
(WHO) estimated that there were 50 million
vascular dementia patients in 2018, with almost
of 20% of it are newly diagnosed cases. North
America and Europe have a similar prevalence
of VaD patients, approximately up 15 to 20
percent of the elderly. Whilst in Asia, the
number is higher, which takes up 30 percent of
the elderly population. Having limited
modalities in treating the condition, novel
methods with considerable efficacy and safety
are needed in treating dementia. Ginseng, which
is the root from plants of genus Panax, contains
many types of ginsenosides which have been
proven to have a significant effect in alleviating
cerebral hypoperfusion, the main cause of
vascular dementia. Turmeric, which contains
curcumin, has shown to elevate cognition and
halts neurodegenerative processes, and could act
as a neuroprotector through LXR-Beta/RXR
signaling pathway. The combination of Panax
ginseng extract and Turmeric extract is a
promising new alternative drug to treat
cognitive and memory problems, particularly
VaD, yet more clinical and experimental studies
are required.
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INTRODUCTION

Dementia is a clinical disease where
patients experienced decreased cognition,
function, and progressive changes in
behavior. Cognitive deficits can be: memory
loss, communication and language
disorders, agnosia (inability to recognize
objects), impaired reasoning function, as
well as judgement and planning. According
to World Health Organization (WHO), in
2018 there were around 50 million people
with dementia worldwide, and nearly 10
million new cases. Vascular Dementia
(\VaD) is the most common type of dementia
after Alzheimer's disease (AD). Cases of
vascular dementia range from 15% to 20%
in North America and Europe. While in
Asia the figure is 30% higher. 1]

Pathogenesis of cognitive disorders
consisted of neurodegeneration and vascular
degeneration, where it is closely related
with hemodynamic abnormalities in the
form of hypoperfusion. @ Cerebral blood
flow maintained energy supply and
metabolism in normal condition. When
cerebral pressure decreased due to vascular
disease, vasodilation occurs as
compensatory decrease in cerebral blood
flow. Once regulation reached the lower
limit, cerebral blood flow gradually
decreased and fraction of oxygen extraction
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increased to maintain oxygen metabolism
and neuron function. 1 Hypoperfusion is
one of the early factors in the developmental
process of cognitive function, where
vascular oxidative stress played a major
role. 1 Incidence of vascular dementia
increased significantly with age.

Ginseng extract, especially panax
ginseng has many positive properties,
including anti-tumor, anti-inflammation,
and anti-stress. When dose of ginseng
extract is adjusted, it has similar effect to
nimodipine, a drug commonly used for
treatment of vascular dementia. M It
increases cognitive aspects of learning and
memory, preventing pathological changes,
reduce MDA levels, and increase SOD
activity and induced HO-1 protein
expression. I Encapsulation is a method of
using thin layer to bind a particle. The
microencapsulation showed an increase in
solubility of ginseng, while chemical
bonding during encapsulation assists the
sustained  release of drug  from
microcapsules.

Based on the background above, this
study aims to review the ability of ginseng
extract with curcumin from turmeric as an
anti-dementia agent via an inhibitory
mechanism of cerebral hypoperfusion.

METHODS

The literature search was carried out
by authors from 10" May 2021 to 20"
September 2021 through online-based
scientific ~ journal  databases, namely
ScienceDirect, PubMed, and ResearchGate.
The keywords used in the search were
"cerebral  hypoperfusion”,  "dementia",
“vascular dementia”, "neurodegenerative",
“cerebrovascular”,  “cognitive  deficit”,
“antidementia”, “neuroprotective”, “panax
ginseng”, “curcumin”, “extraction”,
“encapsulation”, “in vivo”, “in vitro”, and
“clinical trial” with the use of Boolean
operators such as “AND” and “OR”. The
inclusion criteria used in this literature
review are (1) publications in the last 10
years; (2) studies in English or Indonesian.
After the literature study was conducted, the

study was then screened so that 127 were
obtained which were appropriate as the
main reference. All journals obtained were
then critically examined in terms of validity,
importance, and applicability. The types of
data obtained are varied, but most of them
are qualitative and quantitative and can be
accounted for.

DISCUSSION
Dementia

Dementia is a syndrome that is
usually chronic or progressive,
characterized by a decline in cognitive

function, and thought processing. The
disease  affects = memory,  thinking,
orientation, comprehension, computation,

learning capacity, language, and judgment.
However, consciousness is not affected. The
decline in cognitive function is usually
accompanied by a decrease in emotional
control, social behavior, or motivation.
Dementia occurs as a result of various
diseases and injuries that primarily or
secondary to the brain, such as Alzheimer's
disease or stroke. !

Presenting neuropsychiatric
symptoms include apathy, agitation and
depression. The patient will gradually
become dependent on others to perform
daily activities. Alzheimer's disease is the
most common cause of dementia. The
second most common cause is vascular
dementia. Most dementias are progressive,
irreversible, and incurable. [']

People who have dementia before
the age of 65 are said to have early
dementia. The causes of dementia are not
fully understood, but the result is always
structural and chemical changes in the brain,
leading to loss and shrinkage of nerves from
brain volume. In the early stages, memory
loss is associated with short-term events,
and difficulty finding words. Over time,
there will be greater memory loss and
language  difficulties. ~ This  causes
difficulties in daily activities such as
shopping, handling money and memorizing
things. Sometimes there are other
symptoms, such as anxiety and lack of

International Journal of Research and Review (ijrrjournal.com) 41
Vol. 9; Issue: 2; February 2022



Velisia Putri Natalie et.al. Potency of Asian ginseng (panax ginseng) and turmeric (curcumin) extract
compound in promoting cerebral perfusion in vascular dementia: a narrative review.

motivation. Symptoms tend to get worse as
the disease progresses until they’re not
capable to take care of themselves. !

Epidemiology of Dementia

Globally, about 50 million people
suffer from dementia, 60% live in middle
and low-income countries. Every year, there
are nearly 10 million new cases. The total
number of people with dementia is predicted
to reach 82 million in 2030 and 152 million
in 2050. 81 With the percentage of vascular
dementia accounting for 56% of all cases of
dementia. !

The prevalence of dementia is
increasing rapidly. Women are slightly more
likely to develop dementia than men. In
contrast, vascular dementia, as well as
stroke and other atherosclerotic
cardiovascular diseases, was more common
in men. Several studies have shown that the
overall prevalence of dementia varies
widely between countries, influenced by
cultural and socioeconomic factors. [
Meanwhile in Southeast Asia, dementia
cases is predicted doubled by 2030. The
number of people living with dementia in
Southeast Asia is quite large and is expected
to increase, with more than 10 million
people by 2030. 1]

Vascular Dementia and Cerebral
Hypoperfusion

Vascular diseases have shown
varying level of evidence regarding their
association with cognitive impairment.
There have been many studies in the recent
years that suggest that vascular risk factors
may contribute to the development of
dementia and other neurodegeneration
diseases. *2 Due to the significant effect of
vascular  risk  factors on  cerebral
hemodynamics, cerebral hypoperfusion has
been suspected as a crucial link between
vascular damage and dementia. [} [14]
Cerebral hypoperfusion is thought to be
closely related to decreased cognitive
function and other degenerative processes
which may result in dementia through the
process of ischemia and inflammation. [*?

[151. [18] This condition causes small-vessel
diseases and negatively impact neurons that
are exposed to capillary dysfunction or
arteriolar disorders due to concomitant
impaired vasoreactivity, blood-brain barrier
(BBB) dysfunction, and inefficient
extraction of oxygen and other nutrients. [*3}
[17], [18]

Low cerebral perfusion has also
been associated with a higher level of
impairment on the Mini Mental State
Examination (MMSE). Thus, this condition
is related to the severity of dementia and can
predict which patients with MCI will
experience worsening. [°} 291 More in-depth
neuropathological  investigations  have
shown a significant decrease in myelin
density of the white matter in AD and
especially in VaD compared to the control
group. 211 2]

Oxidative Stress

Oxidative stress is found when the
production of reactive oxygen species
(ROS) is more than what the cellular
antioxidant system can handle, which may
cause functional disorders and cellular
damage.’ In the brain parenchyme, high
level of oxidative stress is closely related to
the increased severity of cognitive
impairment caused by cerebral
hypoperfusion. 2]

Several recent studies have shown a
decrease of various antioxidants in cerebral
hypoperfusion conditions, including
enzymatic and non-enzymatic antioxidants.
ROS synthesis is associated with numerous
enzymes, including nicotinamide adenine
dinucleotide phosphate oxidase (Nox) which
plays a major role in electron transport
across  membranes and  superoxide
formation.?” Recent studies have shown that
Nox contributes greatly to oxidative stress
and  cognitive  impairment in  the

hippocampus caused by cerebral
hypoperfusion. 241
Cerebral hypoperfusion has also

been shown to cause activation of the brain's
renin-angiotensin system (RAS). Several
other studies have found that brain damage
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and cognitive decline caused by cerebral
hypoperfusion can be minimized by
inhibition of renin or angiotensin Il type 1
(AT1) receptors, [251 [26]. [27]

Neuroinflammation

Neurodegenerative  diseases  are
associated with chronic inflammation of the
central nervous system. [28 [29 [0 |
vascular dementia, there is an increase of
inflammatory biomarkers in plasma and
cerebrospinal fluid, which is thought to
indicate an inflammatory response that
contributes to cognitive impairment. (24l

Cerebral ischemia activates the
inflammatory cascade of the immune
system after the release of harmful

substances, especially necrotic cell debris,
which causes both repair and tissue damage.
311 In cerebral hypoperfusion,
neuroinflammation of the corpus callosum
and hippocampus is closely associated with
white matter lesions and neuronal damage
leading to impaired learning and memory.
Immune cells, including microglia and
astrocytes, undergo activation in which
cytokines,  chemokines,  inflammatory
pathways, and inflammatory mediators are
upregulated and play an important role in
the course of cerebral hypoperfusion
disease. 132 (¥

Many genes associated  with
inflammatory response pathways such as
Janus kinase (JAK)/signal transducers and
activators of transcription (STAT) are co-
regulated with impaired axon-glial integrity
in a mouse model of cerebral
hypoperfusion. B4 As a major initiator of
proinflammatory ~ cytokines in  glial
activation, toll-like receptor 4
(TLR4)/myeloid differential factor 88
(MyD88) signaling is stimulated in the brain
alongside p38/mitogen-activated protein
kinase (MAPK) downstream apoptotic
signaling. B In addition, nuclear factor-
kappaB (NF-B) and STAT3 are activated
under conditions of cerebral hypoperfusion,
leading to microvascular and hippocampal
inflammation.** These results suggest that
inflammation and apoptosis are involved in

the mechanism of hippocampus and white
matter damage in chronic cerebral
hypoperfusion (CCH).

Several inflammatory  mediators
have also been shown to play important
roles in the initiation of inflammation during
cerebral  hypoperfusion. Inhibition of
ICAM-1 and VCAM-1 showed protection
against cognitive function, suggesting that
microvascular  inflammatory  response
contributes to cerebral hypoperfusion-
induced cognitive impairment. %6 7]
Another important inflammatory mediator is
matrix metalloproteinase (MMP), which is
one of the most potent proteinases in
triggering the breakdown of the BBB in
white matter lesions. Patients with vascular
dementia show increased expression of
MMPs in the cerebrospinal fluid, among
them MMP-2 and MMP-9.%® Increased
MMP-2 affects angiogenesis and self-
compensation, while inhibiting MMP-2 can
reduce BBB disruption, glial activation, and
white matter lesions. 4! On the other hand,
the resulting upregulation of MMP-9
contributes to  vascular injury and
demyelination. 8 In addition, white matter
lesions are accompanied by an increase in
adenosine Al receptors (AlARs) or
adenosine A2 receptors (A2ARs). Inhibition
of both A1ARs and A2ARs exerts anti-
inflammatory  effects and  improves
cognition, suggesting an important role in
inflammation. 241 391

Mitochondrial dysfunction

Several studies have discovered that
changes in energy metabolism products
reflects the deficiency of energy in the brain
while  cerebral hypoperfusion occurs.
Changes of adenosine 5’-triphosphate
(ATP), adenosine 5’-diphosphate (ADP),
and adenosine 5’-monophosphate (AMP),
creatine phosphate, and adenosine are the
metabolites that could indicate the brain is
in a state of insufficient perfusion. Pyruvate
dehydrogenase (PDH) as an ATP-related
enzyme is also shown to be decreased,
leading to less oxidative phosphorylation
cycles come to pass, with the impact of
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intracellular ATP decrement. 24 Decline of
the energy levels are caused by low cerebral
blood flow (CBF), that could damage the
mitochondria which is the main energy
source of eucaryotic cells.? Other than
producing ATPs through tricarboxylic acid
cycle and oxidative phosphorylation,
mitochondria is also known to participate in
intracellular oxidation and reduction, as a
buffer of calcium ion and its storage. Other
cellular functions such as innate and
adaptive immunity, activation of
cytoplasmic signaling and apoptosis are also
being held by the organelle, 101 41, [42]
Mitochondrial damage caused by
chronic cerebral hypoperfusion (CCH) is
also manifested in a molecular level.
Excessive production of reactive oxygen
species (ROS) as a result of mitochondrial
dysfunction worsens the lipid peroxidase
and reduction of antioxidants, SOD and
GSH as examples. Intracellular reduction-
oxidation and free radical production
imbalances causes neural damage. I
Balance disruption of calcium ions causes
reduction of mitochondrial  potential
membrane and  respiratory  complex
enzymes (complex I, Il, and V) composing
electron transfer chain (ETC), respiratory
control index (RCI), and cytochrome C
oxidase IV in abnormal mitochondria. 1
451~ Alteration of the oxides and ions
indicated that mitochondrial function is
significantly disrupted in CCH. 146} [44]
Studies shows that apoptosis which
occurs on vascular dementia plays an
important role in dementia related brain
injuries. 71 Bcl-2 and Bax are two main
proteins that regulate apoptosis with
opposite mechanism. &1 Bcl-2 suppresses
apoptosis, yet Bax promotes it. ! Bcl-2
interferes by reducing the release of C
cytochrome from the mitochondria that is
stimulated by Bax molecules, leading to
inhibition of caspase activation and
decelerate apoptosis. The imbalance of the
complementary proteins is also associated
with neuron apopotosis, inducing neural
damage and cognitive disturbances. %

Disorder in Lipid Metabolism

Lipid is an important content in the
brain  structurally and  functionally.
Participating in constructing the cell
membrane and intracellular organelles, lipid
is also involved in substance transports,
neuronal signaling, oxidative stress, neural

inflammation, neurodegenerative,
neuroprotector, synaptogenesis, and
neurogenesis, maintaining normal

physiologic function of neural cells. 24} [501
[B1. 1521 Apnormal brain lipid metabolism
concluded to reflect cerebral dysfunction.

Concentration of lipid and fatty
acids are found to incline in the brain
homogenate  whilst in the cerebral
hypoperfusion  state. [l Excessive
production of free radicals which is caused
by cerebral ischemia, initiated lipid
peroxidase directly and indirectly.’®* Over
production of aldehyde and lipid peroxidase
production causes cellular dysfunction
through  antioxidant  depletion, DNA
damage, and membrane dysfunction. 24 53]

In in vivo studies involving cerebral
hypoperfused mice model, pathways that are
sensitive to lipid upregulation was detected
to be coherently activated, respectfully
mechano-gated K+ pathway, TREK-1,
TREK-2, and TRAAK. Intracellular K+
potential was also found to alter. Lipid
metabolism was also involved in early
stages of cerebral hypoperfusion. In the
experimented mice, unesterified fatty acid
(uFA), arachidonoyl-CoA, and cytosolic
phospholipase A2 (cPLA2) levels which
participated in arachidonic acid metabolism
were all raised. 54

Altering Growth Factor

Growth factor (GF) is a kind of
substance that encourages cell growth,
proliferation, and differentiation. Among all
growth factors, Brain Derived neurotrophic
factor (BDNF) is the most abundant growth
factor studied in cases of experimental
cerebral hypoperfusion. BDNF is one of the
widely distributed neurotrophic  factor
secreted by brain tissue and in large
amounts in the CNS, especially enriched in
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the hippocampus and cortex. [l BDNF plays
an important role in neurodevelopment,
function, and survival and modulate neural
plasticity and behavior to injury, and
response to treatment. [°° Decreased levels
of BDNF mRNA and protein was shown in
the brains of patients with Alzheimer's
disease, Parkinson's disease, as well as in
depression.

Several studies have revealed that
BDNF is highly expressed in granule cell
layer (GCL) of the dentate gyrus indicating
its involvement in synaptic plasticity and
neuronal development via TrkB receptors.
[56] In addition, BDNF expression and
release can also be altered by genetic and
epigenetic variations, including histone
modifications  posttranslational.  Histone
acetylation is a highly dynamic process
regulated by two class of enzymes: histone
acetyltransferases (HATs) and histone
deacetylases (HDACs). Histone acetylation
modulated by the opposing activity of HAT
and HDAC generally associated with active
transcription of the gene. p300/CREB-
binding protein (CBP) is one of the three
HAT families and acts as a transcriptional
co-activator with HAT activity that has been
shown to be important for long-term
memory processing dependent on de novo
gene expression. [Pl Expression BDNF is
also regulated by the HAT activity of
p300/CBP. In addition, evidence shows that
it is not only environmental manipulation
that can lead to change long-term
epigenetics on the BDNF promoter, but also
on the treatment.

Neurogliovascular Integrity Disturbance
Not just one type of cell is
responsible  for  pathophysiology  of
neurodegeneration but rather a disorder of
finely tuned interactions between neuro-
glio-vascular unit cells (oligodendrocytes,
endothelial cells, astrocytes and toe
contacts, pericytes, microglia, and neurons).
[10]  These proangiogenic factors are
important for maintaining BBB integrity
through regulation of endothelial cells and
pericytic function in angiogenesis. [7]

Damage to the neuro-glio-vascular unit
impairs function BBB, interfere with the
exchange of substances between the blood
and brain, and change the immune system.
Efficient communication between cells
within the unit neuro-glio-vascular ensures
that the diameter of the cerebral blood
vessels are adjusted with neuronal activity
to maintain cerebral perfusion and meet
metabolic demands, a process known as
neurovascular coupling. [58]

Astrocytes ~ communicate  with
synapses and blood vessels via end-feet
processus. These processus are ideally
located to mediate neurovascular coupling
and facilitated by astrocytic calcium
signaling and release of vasoactive
substances from the end-foot terminus. [
Astrocytic activation was detected in white
matter at 7 days after BCAS surgery in mice
and potentially disrupt the contact between
astrocytes and blood vessel. Cerebral
hypoperfusion has been shown to induce
AQP4 and displacement redistribution after
3 months of BCAS. [0 Extensive
gliovascular disorders can interfere with the
regulation of blood flow, reducing the
ability of the blood vessels brain to respond
to dynamic needs in perfusion, and
exacerbate hypoxia.

In humans, this condition may be
worse with age-related increases in vascular
rigidity and microvascular smoothing. [61
However, a direct causal relationship
between disorders of the neurovascular
junction and the development of white
matter lesions has not been demonstrated,
since the neurovascular junction disruption
is related to decreased tissue metabolic
requirements due to other ongoing
pathological process. Displacement of
astrocytic end feet or mislocalization of
AQP4 from end-foot vascular contacts may
further impact on glymphatic clearance
pathway. 9 Until now, the impact of
hypoperfusion on the glymphatic or
perivascular drainage pathways have not
been explored.

Pericytes are contractile cells that
enclose capillary endothelial cells. These
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cells also helped regulate blood flow in the
capillaries and can constrict vessels
irreversibly after ischemic injury. Even
though a pericyte may be an important
regulators of BBB function, their function in
hypoperfusion models for the most part is
still not clearly understood. Perivascular
macrophages also have not studied in
hypoperfusion models, but has been shown
to mediate vasculature in hypertensive rats
through the production of reactive oxygen
species. 58]

Basement  complex  membrane
(BM)/ECM is the center of maintaining
neuro-glio-vascular integrity. It is an
important interface between endothelial
cells, mural cells and end feet astrocytes that
provide important structural and functional
stability through the meshwork ECM
complex proteins. 621 Mutations in proteins
associated with ECM produces a form of
familial small vessel disease (SVD).

Impaired neurovascular
coupling

(

Reactive astrocytes

Endfeet retraction 5 g 2
‘\"\ l -
/\.4 ¢

Chronic cerebral
hypoperfusion

Various potential mechanisms may
link hypoxia with death of neural cells,
many of which are associated with
activation of transcription factors induced
by hypoxia. Transcription factors that are
hypoxia-induced can cause an increase in
expression  of various inflammatory
cytokines which in turn lead to microglia
activation, release of proinflammatory
neurotoxic factors, and oxidative stress that
may explain partially observed association
between neuroinflammation and AD. In
addition, transcription factors that are
hypoxia-induced causes endothelial cells to
be responsive to various proangiogenic
factors, as seen in the white matter of
patients with AD. Hypoxia can also result in
aberrant angiogenesis and degeneration
microvasculature in humans via pathways
associated  with  advanced  vascular

degeneration and poor clearance of amyloid.
[63]

Oxidative stress

)
— Endothelial injury

Axon-glial disruption | $e___ Activated microglia

Figure 1. Overview of Hypoperfusion Pathway causing Cognitive Impairment®!

The combination of these factors
allows hypoperfusion to activate major
pathways  associated  with  hypoxia,
inflammation, and BBB disturbances that
result in progressive destruction of the
neuro-glio-vascular unit (Fig. 1). Loss of
integrity is likely to affect a wide variety of
functions including brain-clearing pathways
and regulation of CBF which has the
potential to result in the accumulation of
toxic waste products and ischemic damage.
In addition, coexistent vascular risk factors

its effects are being investigated recently.
[58]

Panax ginseng Induce Neuroprotection
Extracts from Panax ginseng (PGE)
have been taken orally as traditional
medicine for thousands of years in East
Asian countries such as Japan, China, and
Korea. Ginseng is believed to increase
vitality, prolong life, and exhibit therapeutic
effects against various conditions, such as
immune regulation, antitumor, antifatigue,

such as age, CAA and hypertension can antiaging, antioxidant, overcoming
worsen neuro-glio-vascular dysfunction and depression, diabetes, inflammation,
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dyspepsia, nervous system diseases, and
many other aspects [2 [64]

Various pharmacological activities
of ginseng are associated with its various
active ingredients, such as ginsenosides,
ginseng polysaccharides, essential oils
(terpenoids, alcohols, fatty acids, etc.),
peptides, and amino acids. [ 61 pGE
contains various fractions of ginseng
saponins, including ginsenoside (G)-Rb1,
G-Rb2, G-Rc, G-Rd, G-Re, G-Rf, G-Rgl,
G-Rg2 and G-Rg3. "]

Various modern pharmacological
studies have shown that Rgl can act on the
nervous system in the treatment of AD in
the elderly. One study noted that Rgl
ameliorated amyloid pathology, modulated
amyloid precursor protein processing, and
activated  protein  kinase/hippocampal-
responding element-binding protein
(PKA/CREB)  signaling to  induce
neuroprotection. In addition, Rgl also
shows strong neuroprotective effect by
reducing neurologic score and brain infarct
volume in a mouse model of middle
cerebral  artery  occlusion (MCAO)
significantly. [ Research by Sun et al.
(2016) showed that Rgl can counteract
oxidative stress and free radical injury by
increasing antioxidant capacity, increasing
the survival of damaged cells, reducing the
amount of lactate dehydrogenase leakage
and caspase-3  activation, increasing
superoxide dismutase (SOD) activity and
expression of heat shock protein 70, and
suppress cell apoptosis. (6] [68]

Meanwhile, Rb1 has high abundance
in total ginsenosides, with excellent safety.
Rb1 exhibits neuroprotective effects in a
number of ways, including promoting
neuronal growth, promoting the expression
of growth-promoting kinases and helping to
prevent their reduction in kinase levels,
combating neurotoxins, and acting as an
antiapoptotic agent. [® Extensive studies
prove that ginsenoside Rd, one of the main
active components of ginsenosides, has
wide-ranging effects on the CNS, including
increasing the proliferation of neural stem
cells, maintaining neurogenesis after nerve

injury, protection of neuronal survival,
promotion of neurite growth, and protection
of neurons from death in vivo and in vitro.
[701. 71}, [721 Many studies have shown that Rd
protects neurons from I/R by reducing ROS
generation and oxidative stress, stabilizing
mitochondrial membrane potential and
attenuating apoptotic death of hippocampal
neurons after oxygen-glucose deprivation
exposure. In addition, Rd protects against
neurodegeneration caused by excess Ca2+,
suggesting that Rd has a potential role in
preventing and treating ischemic disease. [’

Curcumin and Its Neuroprotective Effect

Curcumin, during the last few
decades, it has been widely used in native
herbal medicine for the treatment of various
diseases due to its pharmacological
activities  including  anti-inflammatory,
hypoglycemic, anti-oxidant, wound healing,
and others. ['4

The curcumin in dozens of recent
studies has been shown to improve the
effect of adverse effects caused by cerebral
ischemia are precisely the effects of
curcumin on the changes caused by chronic
cerebral hypoperfusion. Chronic Cerebral
Hypoperfusion (CCH) is considered a high
risk factor for cognitive decline in vascular
dementia (VaD). Curcumin itself comes
from the rhizome Curcuma Longa Linn.
Many  studies have reported the
neuroprotective effects of curcumin in
neurodegenerative diseases, including AD,
PD and even multiple sclerosis. [/°]

ABCA1l is the main protein in
adipocyte membranes that plays an
important role in maintaining cholesterol
homeostasis by mediating high-density
lipoprotein (HDL) blinding through the
transport of cellular cholesterol and
phospholipids to extracellular apo-A-l. It
was proven in a recent study that in
transgenic mice the most increased
expression was ABCA1, HDL and apo-A-I.
Associated with functional and structural
deficiencies in neurons, ABCAl is an
important regulator of cerebral cholesterol
metabolism and impaired cholesterol
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transport in the CNS. In brain cholesterol
metabolism, changes in  cholesterol
homeostasis can cause changes in
cholesterol absorption from plasma to the
brain. [7¢]

Several studies have reported that
LXR agonists can relieve brain damage
caused by acute cerebral ischemia and also
found that ABCAL expression is increased.
Therefore, one of the signal pathways in
proving the potential of curcumin can be
done through LXR/RXR-ABCAI as a new
drug target for the treatment of vascular
dementia. Curcumin can increase the
expression of LXR-alpha and ABCAL to
promote the disposal of cholesterol in fat
cells. Therefore, in our present study, we
will also examine the protective role of
curcumin by activating the LXR-Beta/RXR
signaling pathway and modulating the target
gene ABCAL and apo-A-l expression in a
mouse model of cerebral hypoperfusion. [

Coronary cerebral hypoperfusion
induces cholesterol transport dysfunction
and curcumin has great potential in causing
the release of excess cholesterol by
activating ABCA-1 and apoA-1 by
mediating the LXR/RXR pathway thereby
preventing further brain injury. In addition,
curcumin is a safe and inexpensive material,
easily accessible and can effectively
penetrate the blood brain barrier and nerve
membranes.

CONCLUSION

In the pathogenesis of cognitive
disorders, nerve and vascular degeneration
are closely related to hemodynamic
abnormalities in the form of hypoperfusion.
Vascular dementia occurs as a result of
various diseases and primary injuries or
affects the brain secondary. In this case,
cerebral hypoperfusion is included.

Ginseng can strengthen brain
function, prevent neuroinflammation and
oxidative stress, and reduce or treat various
neurodegenerative disorders, such as PD,
AD, traumatic brain  injury, and

LXR-Beta/RXR signaling pathway and
modulating the target gene ABCAl and
apo-A-l expression in a mouse model of
cerebral  hypoperfusion. In  addition,
curcumin is a safe and inexpensive, easily
accessible and can effectively penetrate the
blood brain barrier and nerve membranes.
Collectively, these findings provide
the therapeutic potential of pharmaceutical
compositions  containing  ginseng  and
curcumin for the treatment of cognitive and
memory disorders, particularly VaD, in
experimental and clinical studies.
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