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Abstract

Dementia causes cognitive decline that is chronic and progressive. People with dementia in the world
in 2015 reached 50 million and is estimated to continue to grow. Dementia mostly affettiethe(5% of the
elderly over 60 years). The most common dementias are Alzheimer's disease and Vastetdia.ddhe
current treatment for dementia has not been effective, so alternative treatments arg areedédvhich is
traditional Chinese medicine, namely Danggui-Shaoyao-San (DSS). This literature stutly détesmine the
effectiveness of Danggui-Shaoyao-San in preventing and treating cognitive declineéntide Literature
searches using search engines such as Google Scholar, PubMed, and Science Direct. ifn tiareeid a
neurotoxic beta amyloid deposition in the brain. Dementia treatment of acetylcholinesteitzisasndnd N-
methyl-D-aspartate (NMDA) provides only marginal therapeutic benefit and does not halt disease progression.
DSS extract, namely JD-30, can reduce the escape latency time in experimental ratswitfecdedescence-
accelerated mouse prone 8 (SAMPS8) in the Morris water maze test. Miee imjected with SAMPS8 to
determine the effect of DSS in preventing cognitive decline with age. In addition to trslatiegmer's disease
DSS also reduced Nissl body damage in the CA1 hippocampus and oxidative stress in experimeyittal rats
Vascular Cognitive Impairment (VCI). DSS research is still focused on the oral administratid8Sof
However, many people with dementia have diffigiswallowing, so non-oral administration of DSS should be
considered. From the various literature, DSS has been proven to be an alternative thedapyeritia, but
research on neoral DSS administration is still very little so further research is needed.
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1. Introduction

Dementia is a group of various symptoms characterized by a deénelisain function that is more often
chronic and progressive. Symptoms that often occur are such as messmant cognitive decline, so that
sufferers experience disturbances in their daily activitre2015, people with dementia reached 50 million
people worldwide (roughly 5% of the elderly population over the age of 60)niimder of people with
dementia is expected to increase to 82 million people in 2030 and 1%@ il 2050 with an estimated
population aged 60 years and over with dementia 5-8%. [1]
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There are many causes and types of dementia. Dementia is dividgalimary dementia and secondary
dementia. Primary dementia consists of Alzheimer's diseadg (ascular dementia (VD), dementia with
Lewy bodies, and Frontotemporal dementia (decreased cognitive abiltiessed by neurodegenerative
processes). The most common dementia in patients with Alzheimer's diséakmiied by vascular dementia
and dementia with Lewy bodies. Secondary dementia is caused or associated widlse#lsers such as HIV,
head injury, multiple sclerosis, thyroid disorders, or vitamin B12 deficiency. In segahelaentia, cognitive
decline is followed by symptoms in other organ systems. [2]

The current treatment for dementia is acetylcholinesteragkitors, one of which is carbamate class
rivastigmine which is used for the treatment of Alzheimer's siisess well as galantamine and donepezil. In
addition to acetylcholinesterase inhibitors, there is also angne. Memantine acts as an antagonist of
NMDA (N-methyl-D-aspartate). [3] Many pharmaceutical compsréee competing in developing anti-
dementia treatments, but these companies have to face variowngésifrom mechanisms such as nerve
damage caused by acetylcholine synthesis, beta amyloid protein toeposand Tau protein
hyperphosphorylation. [4]

Therefore, many drug candidates have been successful in animabtitatst effective in human clinical
trials. Due to the large number of drugs that do not completely demeentia, we recommend dementia
therapy with an herbal plant, Danggui-Shaoyao-San (DSS). DSS is aldoconsisting of Angelica gigas,
Paeonia lactiflora, Ligusticum chuanxiong, Poria cocos, Atractylodesarephala, and Alisma orientalis.
This DSS can be used for prevention or as a therapeutic agentrigdtiation of cognitive impairment. In
addition, DSS can work on the cognitive function of Alzheimer'sadis@nd Vascular disease as described in
the MMSE and HDS Scores. [4] Therefore, this literature stualy mwade to determine the effectiveness of
Danggui-Shaoyao-San to prevent and treat cognitive decline in people with dementi

2. Methods

This literature study was made by searching, collecting, analyzingsitémgl various journals and studies
related to herbal medicine for dementia. The search foousjournals and studies was carried out using
search engines such as Google Scholar, PubMed, and Science Digctwehé published in the last 10
years. The keywords used were "dementia", "Danggui-Shaoyao-San", "Adzheiisease”, "vascular
dementia", and "vascular cognitive impairment".

3. Results and Discussion
3.1. Pathogenesis of dementia

The most common dementia is Alzheimer's disease. One of the hallmarks ofridebeiisease is atrophy
and gliosis of the temporal lobes and hippocampus. On histopathologipalrgtions, extracellular amyloid
eosinophilic deposits were fourdnsisting of AP peptide or amyloid plaques and intraneuronal aggregates of
protein-associated microtubules (Neurdfibrillary tangles). Inopethological abnormalities, two formations
were found, namely extracellular aggregation of neuritic plaques (g@adaes), which are deposits of beta
amyloid derived from amyloid precursor protein (APP) and neurofibrillangles (NFTs), which are
intracellular accumulations of hyperphosphorylated Tau protein in certain bgams. [5]

The increase in Alzheimms disease can occur through slow onset and rapid onset. Late onsetieteds
with apolipoprotein E variant 4 (ApoE), whereas early onsetdsceéated with polymorphisms in amyloid
precursor protein (APP) namely presenilin-1 (PSEN-1) and plies@riPSEN2). AB deposition in the brain
is one of the pathogenesis of Alzheimer's disease. This accumulation of Ap can lead to neuronal dysfunction,
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neurodegeneration, and dementia. An increase in APf42, which is a major component of amyloid deposited in
the brain can also cause aggregation, fibril formation, and neurotoxic ef&cts.

Treatments that can be given to people with dementia includepimmmacological therapy and
pharmacological therapy. Non-pharmacological therapies include bedlavinanagement, cognitive
stimulation, reality orientalist therapy, and so on. While phamogedl therapy includes
Acetylcholinesterase inhibitor drugs (donepezil, galantamine, andtigrdne) and NMDA receptor
antagonists (memantine). Although these drugs have been recommendedetimey flly able to treat
dementia. [7]

3.2.Pharmaceutical treatment for dementia

Currently, there are only two groups of drugs approved to treat demeatiely Acetylcholinesterase
inhibitors (AChEIs) and N-methyl-D-aspartate (NMDA) antagoniséxetylcholinesterase inhibitors
(AChEIs), such as donepezil, galantamine, and rivastigmine, as wel-raethyl-D-aspartate (NMDA)
antagonists, such as memantine, are currently used to stop or detigvéh@pment of Alzheimer's disease
and vascular dementia, but these drugs do not completely treat raf fafr the disease itself.[8] The
symptomatic therapeutic effect of these drugs used for memosjrimgnt in Alzheimer's disease patients is
transient and somewhat limited, so the disease can progress to cognitivenempdo]

Acetylcholinesterase inhibitors (AChEIS)

Three drugs in the AChEIls group (donepezil, rivastigmine, and galanjathateare currently available
have shown similar treatment effects for Alzheimer's des@asandomized controlled studies. This effect is
associated with decreased destruction of acetylcholine, a neunattgnsassociated with memory function,
by blockage of the enzyme acetylcholinesterase. The side efferdsdcby this group of drugs mainly affect
the gastrointestinal system. However, vagotonic side effects may alssdwased with CVD risk. [10]

Galantamine and donepezil selectively inhibit acetylcholinegterasich is the main mechanism for the
hydrolysis of acetylcholine in the brain, while rivastigmine alsobithibutyrylcholinesterase. In addition to
its effect on acetylcholinesterase, galantamine also acts as aeradébist potent nicotinic receptor ligand and
increases the strength of residual acetylcholinergic synapses. [11]

AChEI cannot eliminate AD or prevent its natural progression, but, in return, A@nhEElieve symptoms.
With the use of donepezil, galantamine, and rivastigmine, improveméms iseverity of the disease persists
for about 6 months, but the effect rarely restores lost function. Clinidadiatia for each of the three available
oral AChEIls suggest that they can reduce the rate of declimmdnitive function and the severity of
dementia, and improve performance in activities of daily living in peapte mild to moderate AD.
However, lost functional capacity (eg. the ability to manage finances or driaegig recovered. [12]

N-Methyl-D-Aspartate (NMDA)

Memantine is indicated for the treatment of patients with meéelécasevere Alzheimer's disease. Some
evidence also shows that memantine is effective in delaying theecoiutise disease in dementia, as well as
reducing the appearance of symptoms of behavioral disorders includingpaggtadi aggression.

Memantine is characterized as a noncompetitive, voltage-dependi#DA Neceptor antagonist, with
moderate binding affinity, and rapid receptor-blocking kinetics. Tha&ueness of this binding allows
memantine to integrate into the glutamatergic signaling systedhinfluences the activation of NMDA
receptors that do not function properly in Alzheimer's disease.
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In AD, memantine can reduce pathological 'background noise' of dysfusictglutamate signaling,
allowing it to be better differentiated from physiological signd@lse mechanism acting on memantine may
also serve to protect neurons from excitotoxicity from exceggivtmmate stimulation caused by direct or
indirect activation of NMDA receptors. Memantine has been shovprdiect against pathological changes
and learning retardation caused by intrahippocampal beta amyloiddnjebemantine also specifically
demonstrated protection against synaptic damage induced by beta amyloid and ReggéveSpecies. [13]

Like other neurodegenerative diseases, AD is characterized $igteet over-activation of the glutamate
N-methyl-D-aspartate receptor, where this activation can mpaiaptic plasticity, and possibly due to
increased intracellular calcium accumulation, which will evditugad to neuronal degeneration. This
concept has stimulated the development and use of drugs that bloekebeptors. However, the clinical
utility of conventional NMDA antagonists is severely limited due to side effectsed by disturbances in the
physiological role of glutamate signaling. In contrast, memantine appeareduce sustained low-level
activation without interfering with the physiological function of the DM receptor, thanks to its voltage-
dependent action. It has been shown to have a positive effect on cognifiiegelavioral symptoms in
patients with moderate to severe AD. [4]

Galantamine, donepezil, rivastigmine, and memantine have been fourdlte e havioral disturbances
that occur in moderate AD, thanks to their effects on general coghitieion and on cholinergic afferents
and reciprocal serotonergic connections of the limbic system. T thetre are no specific medications
available for the reatment of behavioral symptoms of AD. Physician often prescniterxiety drugs,
anticonvulsants, antipsychotics, and antidepressants in small dosesatdatgpical antipsychotics are also
used, but their efficacy is debated, especially in mild talerede AD because the considerable risk of side
effects such as Parkinson's symptoms and tardive dyskinesiautvegigh the potential benefits of the drugs
themselves. [4]

Treatment of dementia using AChEIs and NMDAs does not halasksprogression and provides only
marginal therapeutic benefit. Therefore, it is necessary to develop neweffdretgs for AD that can surpass
AChEIs and NMDA antagonists. Many alternative strategies are bleingioped by researchers around the
world for the treatment of dementia, including the use of natuoalugts of plant origin. The therapeutic use
of using natural products must be proven and explained by reseattuioeigh the mechanisms involved in
the treatment before it can finally be released into a medicinal prodad¢haesapeutic agent. [14]

3.3. Traditional chinesedrbal alternatie medicine, Danggui-Shaoyao-San

Treatment of Alzheimer’s disease (AD) and Vascular Dementia (VD) with Dangg8haoyaeSan

The deposition of beta amyloid orfAn the brain is a major marker of Alzheimer's disease Ff6m
studies in patients with mild to moderate Alzheimer's, beta amyloid especfd?2 can be found in the saliva
by ELISA examination, and there is a significant increasefi#i2devels in the saliva of patients with mild to
moderate Alzheimer's. [15] Although the exact cause of dementiatiknown, from various studies, beta
amyloid is suspected as a strong cause of dementia. Therefore, researctréatrifent of dementia targeting
beta ayloid with minimal side effects is being carried out. On¢hafm is with traditional herbal medi@n
from China, namely Danggui-Shaoyao-San (DSS).

Danggui-Shaoyao-San is a mixture of various traditional Chinesesplaarhely Angelica gigas, Paeonia
lactiflora, Ligusticum chuanxiong, Poria cocos, Atractylodes macrocephala, and Alismégalis. According
to various studies, Danggui-Shaoyao-San can improve cognitive abilitieghrifer's sufferers. According
to the research of Hu, Zheng-Yao et al., (2010) that the extract of DSS, namely J:B0vadiadministered
orally in experimental mice that had been injected with aggregate2af 26 intracerebroventricularly (IQV
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reduced the escape latency of mice in the Morris water t@@ks. The decrease in escape latency of the
model mice that had been administered orally DSS proved that Wlzarean improvement in spatial and
memory abities. In addition, JD-30 extract from DSS was also shown to inkibhd even destroy the
aggregation of beta amyloid in vitro. [16]

In a follow-up study by Hu, Zheng-Yao, et al., (2011), Senescence-acceleratse prone 8 (SAMP8)
was used. There has been a development of research focus from presearsh, namely to find out that
DSS is preventive in preventing cognitive impairment as peopl®ldet. Therefore, SAMP8 was used to
determine the relationship between increasing age with deficitemory and cognitive abilities. From this
study, it is evident that the use of DSS can reduce the depositioetao amyloid in the brain SAMPS,
especially on CA3 and CA4 in the hippocampus. These results indlieatéong-term consumption of the
DSS extract, namely JD-30, can reduce the amount and depositiota efnfpdoid in the brain, so it can be
concluded that the administration of JD-30 which is an extract of DSS can improve cagmthignent with
age. [17]

In patients with Vascular dementia (VD) or Vascular Cognitimpairment (VCI) administration of DSS
can also improve learning and memory abilities. From the sttidyas proven that there was a cognitive
improvement in experimental rats with permanent common carotigy adetusion who were given DSS. In
the Morris water maze task, namely the positioning navigation tes¢, Was a decrease in escape latency
from model mice that experienced VCI which was administered i&. 8VCI mice given DSS there was
also a neuroprotective effect by preventing neuronal apoptosissipme&en that in VCI mice there was a
decrease in nissl body in the CA1 part of the hippocampus, and with high doses of DSS in VClunics, ne
in CAl experienced minimal damage and The morphology of the neurons appeamned. In addition, in
VCI rats there was a decrease in oxidative stress afteg beien DSS due to a decrease in Malondialdehyde
(MDA) and Reactive Oxygen Species (ROS) in VCI rats. [18] Thegein addition to DSS can be used to
treat Alzheimer's disease (AD), DSS can also be used to treat Vasoutartide(VD).

Danggui-Shaoyao-san Oral Administration

According to various studies on rats, the administration of Danggui-Shaoyao-Saieds@atrorally. [16],
[19] The research focused on DSS absorption proves that one a6SéenBredients, namely Paeoniflorin, is
more effectively absorbed if it is in the form of DSS, not consuatede without other DSS content. This
proves that the bioavailability of DSS is high in the body with oral copsom [19 In addition to the oral
administration of DSS, intragastric administration was alstopeed on mice. [17] However, according to
the authors, it is not possible to do this in humans, especially psipldementia who are routinely treated,
and it was only done for experiments with rats.

Danggui-Shaoyao-San is a traditional Chinese herbal medicine. Maditiamal Chinese medicines are
administered orally. [20],[21] However, there have also been administrations imemied rats by nebulizer
or by inhalation. The experiment was conducted to treat asthma withl€ofiraditional Chinese Medicine
(CTCM). [22] However, research on DSS is still focused on the oral admiinistaitDSS.

Taking Danggui-Shaoyao-San orally is not easy for people with demé&siecially, in patients with
moderate to severe dementia. Cognitive decline in people with denmesakes it difficult for people with
dementia to swallow. In a study conducted on patients with dementia DR (moderate dementia) and
CDR3 (severe/severe dementia) groups, swallowing difficultiearmmt. In the CDR2 group, there were
variations in results, some had difficulty and some had no difficulty swallowing. oyie the CDR3 group
as the disease progressed, swallowing difficulties occurred my patients. [23] From the search conducted
by the author, research on non-oral consumption of DSS is stilhalinResearch is needed to make it easier
for people with dementia who have difficulty swallowing to take DSS.
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4, Conclusion

Alzheimer's disease and Vascular dementia are two types @ntianthat are common in the world. One
of the strong causes of dementia is the deposition of beta amyloid protein, even in pétietésnentia beta
amyloid can be detected in saliva. The current pharmacologicam&et for dementia is the use of
Acetylcholinesterase inhibitors (AChEIs) and N-methyl-D-asparfBMDA) antagonists, which until now
have not been able to stop the progression of the disease, providing only aahidrgiapeutic effect.
Research on effective dementia treatment is intensivelyedaout, one of which is traditional Chinese
medicine, namely Danggui-Shaoyao-San (DSS).

Danggui-Shaoyao-San is quite effective in reducing beta amyloid depositid triggering cognitive
development. According to research, the fraction of Danggui-Sha®gaponamely JD-30, has been shown to
be effective in increasing cognitive abilities in experimental rats who expericognitive decline with age on
the Morris water maze task with a decrease in escape latency. In additeatitmtAlzheimer's disease, DSS
has also been shown to improve cognitive abilities in mice with Vaisc@ibgnitive Impairment (VCI).
Therefore, DSS can be a strong candidate for alternative tmtathelementia that can prevent disease
progression in people with dementia.

The administration of DSS is still done orally like most otheditional Chinese herbal remedies.
However, some people with moderate to severe dementia hawesilifswallowing, so an easier and more
effective way of administering DSS is needed for people with dementia.

5. Suggestion

The authors suggest further research on the administration of DaBlggoiao-San other than orally, as
research on the non-oral administration of DSS is scanty. 8esteidies conducted Intragastric nontora
administration in rats which is not possible in humans. Therefore, further tesbardd be conducted on the
administration of DSS that is more appropriate for the condition oplpewith dementia, especially in
patients with moderate and severe dementia.
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