
Review Article Open Access

Neurological Disorders Jo
ur

na
l o

f N
eurological Disorders

ISSN: 2329-6895

Juma, J Neurol Disord 2015, 3:4
DOI: 10.4172/2329-6895.1000244

Volume 3 • Issue 4 • 1000244
J Neurol Disord
ISSN: 2329-6895   JND, an open access journal 

A Current Understanding of Alzheimer’s Disease and the Prospects of 
Phytopharmacological Intervention as a Management Strategy
Juma KK*

Department of Biochemistry and Biotechnology, Kenyatta University, Nairobi, P.O. Box 43844-00100, Kenya

Keywords: Alzheimer disease; Mental disease; Ginkgo biloba;
Curcuma; Phytopharmacological studies; Chronic cerebrospinal 
venous insufficiency; Alternative management of Alzheimer’s disease.

Introduction
Alzheimer was first defined and described by Alois Alzheimer; a 

German psychiatrist and pathologies. Alzheimer’s Disease (AD) has 
been shown to account for 60-70% of the cases of dementia [1]. AD 
starts and grows as a neurodegenerative diseases that progressively 
leads to brain damage. The main causes of Alzheimer’s disease is not 
well understood [1]. However, more than 70% of the causes is attributed 
to genetic as a result of the disorders with many genes [2]. Many other 
causes includes injuries to the head, long sessions of depressions, 
hypertensions [1]. It is also believed that the disease is caused by the 
formation of plaques, tangles and other things in the brain. These are 
known to promote hypertension since they may lead to occlusion of 
the blood flowing to the brain leading to death. The current diagnostic 
procedures involve a series of imaging, determination of biomarkers for 
loss of neural functions in blood so that possible causes can be ruled out 
[3]. Early symptoms are associated with aging. In order to make proper 
diagnosis, the examination of the brain is required to make conclusive 
diagnosis. Increased involvement in mental, physical exercise and 
avoiding obesity may lower the propensity to Alzheimer’s disease. 
Currently, no new medication has been developed for management 
of AD [2]. Nutritional supplements do not have any specific effect in 
prevention of AD [4]. Therefore, no medication is available that can 
reverse the progression of neuro degeneration process. However, 
some drugs have been shown to improve the symptoms. Most subjects 
with AD are dependents and rely on other people for assistance and 
support and more especially the caregivers. Some of the pressures 
that promote stress to people with AD includes social, psychological, 
physical and economics factors [5]. Exercise is also known to increase 
their daily activities and boost the health outcomes for better living 
[6]. Management of behavioral problems in dementia is managed with 
antipsychotics. However, use of antipsychotics is not recommended 
since it is not beneficial and may even cause death of the victims [7,8]. 
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AD has common clinical and pathological symptoms to Parkinson’s 
disease and Multiple Sclerosis.

Prevalence of Alzheimer’s Disease
According to statistics collected in 2010, about 35 million people 

suffer from AD [9,10]. It occurs mainly among the elderly people in 
the society. However, 4- 5% of the cases may have an early onset while 
6% and even more represents people with 65 years of age and above. 
Similarly, about 490,000 deaths may also occur annually. Above all, it 
has serious financial impacts to the national governments; it is very 
expensive for the government [11].

Characteristics of Alzheimer’s Disease
The disease is characterized into four main stages which are 

associated with cognitive and functional destructions: Pre-dementia, 
early, moderate and advanced stage of disease progression. Pre-
dementia is associated with the early stages where one is likely to be 
attributed to aging as a result of stress [12]. At this stage, the tests for 
neuropsychological testing suggest very mild cognitive challenges to the 
period not later than 8 years before they can be able to be diagnosed with 
AD [13]. It also significantly affects an individual’s daily engagement 
with the activities [14]. However, short term loss of memory is observed 



Citation: Juma  KK (2015) A Current Understanding of Alzheimer’s Disease and the Prospects of Phytopharmacological Intervention as a Management 
Strategy. J Neurol Disord 3: 244. doi:10.4172/2329-6895.1000244

Page 2 of 7

Volume 3 • Issue 4 • 1000244
J Neurol Disord
ISSN: 2329-6895   JND, an open access journal 

characterized by the inability to remember recent facts and even getting 
new information [13,15]. They may also have problems with paying 
attention, planning, flexibility, simple processes of thinking associated 
with memory of meanings and close relationships [13]. Apathy 
develops and becomes more persistent leading to neuropsychiatric 
symptoms [16]. Depressions, irritability, and reduced memory are 
common. The early phase increases the destruction with impairment 
of learning and memory eventually may promote the diagnosis. During 
this stages, difficulty with the language, executive functions, perception, 
movements (apraxia) are more prominent and more than the memory 
problems. However, at this stage, older memories, facts learned, implicit 
memory may not be affected to a lesser extent. Language challenges are 
characterized by shrinking the vocabulary, less fluency, and loss of oral 
and written language. They are also capable of communicating basic 
ideas adequately [13-16]. At the moderate phase, deterioration hinders 
independence, through the deterioration of the speech difficulties, 
inability to recall vocabulary, reading and writing skills are also lost 
[17,18]. The complex motor sequences also become less coordinated 
and progresses at this stage. Memory problems increases and the risk 
of falling increases [17]. In this phase, memory problems becomes 
worse, and may even lead to failure to recognize even close people [17]. 
Eventually, ling term memory is also become impaired. Behavioral 
and neuropsychiatric changes are more prevalent with manifestations 
of wandering, getting irritated and labile effects, crying, outbursts of 
aggressions, resistance to caregivers and many others. Finally, at the 
advanced stage of the disease, the subjects are dependent on caregivers 
[17]. They can only be able to use simple phrases and simple words 
leading to total loss of speech. They also respond to issues emotionally, 
with frequent aggressions and irritations. There is also extreme apathy 
and exhaustion. The body muscle mass also disappears and are often 
bed ridden. Consequently, they may not be able to feed themselves. 
Death occurs at this time usually from an external disease or infection 
such as pressure ulcers, pneumonia and never AD [18].

According to the evaluation of the age related degenerative factors 
in the development of neurodegeneration in the brain; disease state in 
neurodegeneration varies with age in morphological and functional 
cerebral veins evaluated using echo-color Doppler (ECD) method. The 
younger patients aged 30 years and lower, show cerebral veins stenosis 
and blocked flow of blood in internal jugular veins and vertebral 
veins compared to the older patients aged 30 years and above. It was 
established that only the duration of the disease can be able to explain 
the disease differences [19].

Causes of Alzheimer’s Disease
A review of family studies have shown the about 49-79% of the 

patients with AD are genetic [20,21]. About 0.1% of the cases are as a 
result of the familial autosomal disorders inheritance occurring before 65 
years of age [22]. Hence, it is referred to as early onset familial AD. The 
genetic autosomal and familial AD is associated with three gene mutations 
associated with formation of Amyloid Precursor Proteins (APP) and 
presenilins 1 and 2 [23]. Mutations in proteins promote the production 
of small proteins Aβ42 known to be a component of senile plagues [24]. 
A variant of Aβ42 (Aβ40) have also been found [25,26]. Presenilins cause 
mutations even in low concentrations. AD is common in places on which 
both environment and genetics factors may be risk factors. Some genetic 
factors include ε4 allele derived from Apo lipoprotein E (APOE) [27,28]. 
About 40-80% of the people with AD have APOE ε4 [28]. In addition, 
mutations in TREM2 genes are linked to between 3 and 5 times more 
risk in development of Alzheimer’s diseases [29]. Research has shown that 
when TREM2 is mutated, the WBC in brain becomes unable to control the 
amount of beta amyloid present [29]. 

Previously, several hyponthesis have been postulated to explain 
the onset of the disease and how it progresses. First, the cholinergic 
hypothesis is one of the oldest and most useful hypothesis on which 
current drug therapies are based for the management of AD [30]. It 
links cholinergic effects to aggregation of amyloids and inflammation 
of the neurons [31-34]. Secondly, amyloid hyponthesis suggest that 
AD develops and exhibit the symptoms at 40 years of age [35,36]. 
Apo lipoproteins E 4 (APOE4) are a major genetic risk factor for AD 
by promotion of beta amyloid breakdown and consequently build up 
in the brain [37]. Vaccines developed for AD have shown promising 
results but failed to clear dementia [38]. Improvement in the theory in 
2009 has suggested a close relation between beta amyloid breakdown 
and deposition in the brain to development of AD. It has also been 
associated to the aging process in life [38]. Moreover, Tau hypothesis 
proposes that the disease cascade may be initiated by the tau protein 
[34]. In this case, the hyper phosphorylated tau pairs with other tau 
which form neurofibrillary tangles inside the nerve cell bodies [39]. 
This result in disintegration of microtubules leading to destruction of 
cells cytoskeletons which promote the collapse of the neuron transport 
systems [40]. This interferes with the biochemical communications 
between neurons later in life in cells of the body [41].

Multiple Sclerosis (MS) like AD is a neurodegenerative disease. 
There is a possibility of a strong similarly in the mechanism of 
pathogenesis of AD to MS supported by the pathogenetic theory. This 
theory holds that increased venous pressure could be the main reason 
for the formation of colloids, lymphocyte and erythrocyte extravasation, 
promoting an inflammatory reaction in the brain and spine in cases of 
MS [42]. Evidence of pathogenesis shows a close association between 
chronic cerebrospinal venous inhibitions (CCSVI) to MS supporting 
the pathogenetic theory (Table 1) [42-49]. It is possible that this is also 
the cause of neurodegeneration in AD. A recent finding on evaluation 
of MS which is similar to AD suggests that age may be a significant 
contribution to the disease development of MS [19,20,22]. Moreover, 
it is demonstrated that the longer the duration of the disease, the 
higher the damage of the vascular tissues and hence the greater the 
degree of disability [19]. This may also be shared by AD. The extent 
of the damage in MS is associated to an intricate of complex venous 
hemodynamics alterations induced by the damage in the vascular walls. 
This has been suggested to cause occlusion or blocking of blood flow 
leading to stenosis that may be responsible for the increase in blood 
pressure in the skull. This has been expressed as a possible mechanism 
of action for the damage of the cerebral cells causing more serious 
morphological abnormalities. In addition, it is possible that the change 

Authors
Method of 

Assessment 
applied

Link between CCSVI and MS Reference 
No

Zamboni et al. ECD + TCCS Yes [42]
Zamboni et al. ECD + MRI Yes [43]
Al-Omari and 

Rousan CDUS Yes [44]

Zivadinov et al. ECD Yes [45]
Ciccone et al. ECD Yes [46]

Floris et al. CDV Yes [47]
Zaniewski et al. CDUS Yes [48]
Lianzillo et al. CDS CCSVI is age related [49]

Note: 1) CCSVI: chronic cerebrospinal venous insufficiency; CDUS: Color-Doppler 
ultra-sound; ECD: Echo Color Doppler; CDS: Color Doppler Sonography; MRI: 
magnetic resonance imaging; MS: Multiple Sclerosis; TCCS: Transcranial Color-
coded Sonography.
2) Yes indicates there is association between CCSVI and MS. 

Table 1: Evidence of involvement of CCSVI in MS in pathogenicity theory.
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in the hemodynamic profiles of the venous system interferes with the 
endothelial functions of the veins. This has also been implicated in 
the destruction of the cerebral vein return affecting the control of the 
function of the cerebral vascular blood outflow [19].

Diagnosis of Alzheimer’s Disease
The diagnosis is made on individual basis on the person’s medical 

history from the relatives and other behavioral observations. They also 
check for the presence of the neurological and neuropsychological 
features through the determination of the absence of other conditions. 
Advanced medical imaging’s can also be done using Computer 
Tomography (CT), magnetic resonance imaging (MRI), and Single 
Photon Emission Computed Tomography (SPECT) and sometimes, 
Positron Emission Tomography (PET) can be used in the determination 
of the precise medical conditions and excluding other extreme forms of 
cerebral pathology. CCSVI has been evaluated using ECD, UDC, UDS, 
TCCS, and even MRI [19]. Intellectual functions may also be assessed 
by memory testing which is the main characteristic of AD [20]. Post 
mortem can also be done when the brain materials are availed for 
histopathological assessment [50]. 

New method for assessment of development and evaluation of 
changes in the hemodynamics has been developed. Many studies have 
applied the use of Echo-color-Doppler technique in measuring the 
degree of venous vascular degeneration of loss of endothelial capacity 
associated with the development of CCSVI [19,46]. While CCSVI 
syndrome is related to MS [46], there is significant potential that this 
may also be responsible for the change of clinical symptoms in patients 
with AD since they all develop neurodegeneration as a common clinical 
condition. However, replicate studies will be required to justify these 
findings in cases of AD. But there is potential for positive findings since 
they share most of the clinical symptoms.

Management Strategies for Alzheimer’s disease
There is no precise form of AD prevention [51]. Research findings 

for drugs have been inconsistent. Epidemiology has led to association of 
AD with factors such as diet, cardiovascular diseases, and involvement 
in intellectual activities. Further clinical trials are required for better 
research findings. Current medications targets secondary risk factors 
such as hypercholesterolemia, hypertension, diabetes and smoking in 
the development of AD. However, drugs have shown little success in 
the progression of the diseases [52,53]. Long term use of NSAIDs has 
potential in reducing inflammations and formation of amyloid plagues 
[54]. Hormone replacement therapy has also been used but findings 
suggested that it increases dementia. Change of lifestyle has also been 
recommended as a possible management strategy for AD. People are 
encouraged to participate in reading, participating in sports, solving 
puzzles, music and involvement in many other social activities. Good 
diet is also recommended for people with AD because it is known to 
improve the outcome in the disease [55]. Caffeine, tea and red wine is 
also protective. Flavonoids in cocoa are also known to lower the risks 
of AD. Vitamins A, C, folic acid and E, together with minerals selenium 
and Zinc are highly recommended [55].

Conventional management of Alzheimer’s disease
So far, there is no effective treatment for AD. Most of the common 

drugs only reduce the symptoms of this disease. Studies have shown 
a close relationship between the levels of Acetyl Cholinesterase 
(ACh) present in the synapses and improvement in the cognitive 
function [56]. The main goals of the current therapies are to promote 
increased cholinergic activity in the brain. Consequently, uses of acetyl 

cholinesterase inhibitors have shown improvement in clinical symptoms 
of the diseases. However, this therapeutic target as an intervention 
is limited [56]. Intensive research on new interventions using latest 
monitoring and evaluation tools for AD and other associated diseases 
such as Parkinson’s disease and MS are required that focus on the 
mechanisms of disease progression. Example of conventional ACh 
inhibitors include: Galantamine, rivastigmine, tacrine and donepezil. 

Similarly, N-methyl-D-aspartate (NMDA) receptor antagonists 
have also been applied in the management of AD: Memantine has also 
been used. NMDA serves as a glutamate receptor and is also linked to 
an ion channel protein which is located in the nerve cells. The activation 
of the NMDA receptors by the binding of glycine and glutamate allows 
the transmission of positive ions through the cell membrane. Using 
the NMDA receptors antagonists are also limited in management of 
AD. New findings of significant association between MS and CCSVI 
offers new green light to management of CCSVI [19,46]. The same 
is strongly expected to be replicated in AD. There is potential in 
reversing vascular degeneration of the tissues in CCSVI using the active 
phytopharmacological interventions.

Potential Phytopharmacological management of Al-
zheimer’s disease

Gingko biloba has been evaluated for management of AD. 
Previously, it was shown to contain active compounds that promoted 
blood flow in the cerebral system and was established to have effects 
on the functioning of the neurotransmitters, cellular redox reactions, 
regulated nitric oxide levels and was postulated to have antagonistic 
effects on the Platelet Activating Factors (PAF) [57,58]. It has also 
been suggested to possess activity in amyloid aggregation and in 
tissue pathology [59-61]. When prepared as a supplement, it is shown 
to be rich in flavones, glycosides and terpenoids. Findings from a 
randomized placebo controlled trial using 120 mg daily of Gingko 
biloba extract showed a statistically significant benefit of Gingko biloba 
on the Alzheimer’s disease assessment scale cognitive and the geriatric 
evaluation by relative rating instrument. However, this has been 
demonstrated not to have any clinical bearing to improvement of the 
condition of AD [62]. Similar findings have also been established in 
a meta- analysis performed in 1998 [63] and 2002 [64]. This therefore 
suggests little clinical benefits of Gingko biloba in the management 
of AD. Current application of Gingko biloba in combination with 
approved cholinesterase inhibitors has also been demonstrated. Despite 
challenges of bleeding problems in the use of Gingko biloba, it is still 
applied as a current strategy due to its wider safety property [64]. 

Huperzine serrate is another herb dominant in china and commonly 
used by the Chinese in the management of AD. It has been shown to 
contain an extract Huperzine A (HupA). It is known to be a selective 
inhibitor of acetylcholine esterase with significant pharmacodynamics 
and kinetic properties in the brain demonstrated in animal studies [65]. 
It has long half-life and tolerance with few cholinergic side effects [65]. 
It also reduces toxicity induced by glutamate in the neurons [66]. It 
has been suggested that this may be as a result of the probable effect of 
HupA on the modulation of glutamate-NMDA receptors interaction. 
The other mechanism suggested has been the promotion passage of 
calcium ions through the ion channels [66]. Besides the toxic effects 
on the neurons, it has been suggested to possess great potential in 
neuroprotection and antioxidant activities [67]. Uniquely, all existing 
studies have been done in China involving a double blind placebo 
controlled studies [68,69]. Findings showed improvement in memory, 
thinking and behavior change in 58% of the persons that received 
HupA against 36% that received the placebo treatment. HupA has no 
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toxic effects [70]. Gastro intestinal tract disturbances has however been 
recorded in some patients that use HupA [70]. 

Curcuma Longa is also a herb in the ginger family of plants. It is 
dominant in Asia. Turmeric is a commercial extract form the rhizome of 
the Curcuma longa. Curcumin is also an extract from the plant, initially 
identified in 1815. Extracts of the plant are known to possess medicinal 
values for management of liver diseases, urinary tract infections, 
flatulence and also works as a blood purifier. It has been suggested that 
turmeric is anti-inflammatory, anticancer, antiviral (HIV). Trials on the 
possibility of their activity in management of AD are ongoing. Findings 
from in vitrio and in vivo studies have demonstrated its potential in the 
management of AD as a result of their anti-oxidation, anti-inflammatory 
and its possible direct effect in the beta amyloid aggregation [71-73]. 
Other studies have shown possible permeability ability on the blood 
brain barrier [73]. Moreover, it also lowers cholesterol in the body 
[73]. It also reduces oxidative damage and retains the pathology of the 
amyloid in cases of AD [74,75]. Besides, curcumin is considered safe. 
However, curcumin has been shown to promote thyroid follicle cells 
hyperplasia, and hepatotoxicity when administered in very high doses. 

Periwinkle is a herb also referred to as Vince minor. The main 
pharmacological extract from the plant is referred to as vinpocetine. 
It is a dominant herb in Europe and India for management of wasp 
stings, bleeding problems, antidiuretic and expectorants. Extracts from 
flowers was used in Europe for treating eye irritations. Research has 
demonstrated that the plant extracts promotes cerebral metabolism, 
boosts consumption of glucose and oxygen and protects the brain from 
hypoxia [76]. It has also demonstrated abilities in the management 
of cerebral vascular resistance [77]. Moreover, it inhibits platelet 
aggregation and causes deformation of red blood cells [78]. It has been 
shown to block the voltage gated sodium ion channels, controlling the 
releases of neurotransmitters as a mechanism of action [79]. Findings 
from a clinical trial with increasing doses of vinpocetine in a pilot 
study failed to show any positive clinical impact of the extract [80,81]. 
Not many herbal plants have been explored on their potential in the 
management of AD and hence, there is very little knowledge on the use 
of herbal phytochemical extracts in the management of AD (Table 2).

Potential of phytopharmacological intervention in 
management of AD

Special findings have been suggested the potential for use of 
phytopharmacological intervention in the management of AD. In 
addition, ECD has also been found to be relevant in the determination of 

CCSVI in cases of MS. The similarity in the symptoms between AD and 
MS demonstrate the possibility of CCSVI being involved in the clinical 
symptoms of AD. However, no research has been done using ECD and 
other techniques on MS to suggest the phytopharmacological benefits 
in management of CCSVl. The same has also not been demonstrated in 
case of AD. The use of ECD will allow the monitoring of the effect of the 
phytopharmacological extracts in reversing the vascular degeneration 
alterations on the jugular vein in the brain as demonstrated in CCSVI. 
The same effect may also be replicated in the regeneration of damaged 
neuron tissues in the brain helping to manage AD. The potential of 
the anti-oxidation, anti-inflammatory effects [71-73], protection 
of vascular damage [77], and ability to modulate the activity of Ach 
[65], and regulating the NMDA receptors in the brain [66] suggest the 
possibility of phytopharmacological intervention of AD. 

Pathological similarity in MS and AD for potential 
common management strategies

Evaluation of MS using studies from postmortem [82-84] and 
quantitative studies done using MRI as a diagnostic technique [85-87] 
suggests that MS is not only a product of inflammatory demyelination, 
but also neurodegeneration [84]. It has been demonstrated that 
neurodegeneration occurs early in the disease [85] while inflammatory 
demyelination and loss of function of neuronal axons are associated 
with the damage in MS [85]. These two mechanisms have a significant 
role in the pathogenesis of MS in patients and eventual disability 
with the disease [88]. AD also results from a combined effect of 
neurodegeneration and inflammation. Positron Emission Tomography 
(PET) and other studies on the pathology in AD show activation of 
microglial [89,90]. It is suggested that reactions to deposition of 
amyloid promotes the loss of cerebral tissues [91], while inflammation 
may be a significant therapeutic target to management of both AD 
and MS [85,92]. Limited information is available on whether using 
inflammation as a therapeutic target may be harmful or beneficial in 
AD, more especially with regard to clearance of amyloid [91]. Currently, 
there is a growing body of knowledge supporting the involvement 
of CCSVI in MS. Little information has been determined for AD. It 
is a possibility that CCSVI is also a mechanism of action in AD. Use 
of ECD, TCCS, UDC, UDS MRI and PET techniques can be adopted 
in the evaluation of involvement of CCSVI in AD. This will provide 
more information on the sensitivity of these techniques and probably 
provide more information on the role of CCSVI in AD. This will allow 
for evaluation of the potential of phytopharmacological intervention as 
a strategy in the management of AD. 

Herbal Plant Active 
Compounds Effects Benefits Limitation Sources

Gingko Biloba
Flavonoids, 
glycosides. 
terpenoids

Promotes activity of 
neurotransmitters; Regulate Nitric 

oxide formation; antagonist to PAF; 
regulates amyloid aggregation.

Non toxic, Safe Causes bleeding [57-61]

Huperzine Serrate Huperzine A 
(HupA)

Inhibits Ach Reduce toxic effects 
induced by glutamate targeting NMDA

Non toxic, Has long half life, High tolerance, 
Has cholinergic effects, Improves memory and 

thinking behavior

Cause gastro 
intestinal 

disturbances
[65-70]

Curcuma longa
Turmeric, 

Flavonoids, 
polyphenols

Anti-oxidation; Anti-inflammatory Beta-
amyloid aggregation; protects the 

damage of vascular tissues in the brain
Safe, Non toxic None reported [71-75]

Periwinkle herbs 
(Vincor minor) Vincocetine

Boosts cerebral metabolism; 
Improves glucose consumption; 

Protects brain from hypoxia; Inhibits 
platelet aggregation; Control sodium 

ion channels; Regulate release of 
neurotransmitters

Safe, Non toxic None reported [76-80]

Note: NMDA: N-Methyl D-Aspartate; PAF: Platelet Activating Factors.
Table 2: Phytopharmacological activity of a few selected herbs in AD.
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Conclusion
The numbers of people with AD are increasing over time. This 

has been associated with the presence of ineffective drugs targeting 
acetyl cholinesterase and N- methyl D- Aspartate receptors. However, 
the finding of chronic cerebrospinal venous insufficiency association 
with MS may offer a new green light which may also be evaluated in 
AD. The similarities between neurodegeneration and inflammatory 
mechanisms between MS and AD have also been demonstrated. 
There is a great potential of phytopharmacological intervention in 
reversing vascular damage to tissue which promote CCSVI and offers 
a new therapeutic target for management of MS and therefore also 
AD. Already, phytopharmacological intervention in management 
of inflammatory reaction has been widely been researched. Hence, 
phytopharmacological intervention for management of AD offers great 
potential for management of AD. However, bioprospecting for potential 
herbal phytochemical extracts as possible drugs through rigorous 
research and clinical trials processes for bioscreening of prospective 
future drugs for management of Alzheimer’s disease targeting the 
inflammatory and in reversing vascular damage responsible for 
CCSVI. This will possibly offer a non-invasive, effective and low cost 
intervention in treatment and also reduce the ever rising cases of 
Alzheimer’s diseases.
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