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Abstract Alzheimer's disease is one of the most common 
Neurodegenerative diseases, which not only poses a serious burden 
on global health but also affects the quality of human life and 
cognitive functions. Changes in the personality, psychiatric issues, 
memory loss, speech and movement impairments characterize it. The 
precise root cause of Alzheimer's disease is yet unknown, but current 

-amyloid protein, inhibit 
acetylcholinesterase and maintain neurotransmitter levels. However, 
most of these medications only manage the symptoms of Alzheimer's 
disease. Hence, the need for an alternative treatment that could 
effectively cure the disease. The therapeutic application of some 
medicinal plants has been found to be effective in the traditional 
medicine system for the treatment of various diseases. Studies 
revealed that many extracts from some African plants contain 
alkaloid bioactive compounds which showed a significant 
neuroprotective effect in inhibiting acetylcholinesterase enzymes 
and suppressing the formation of amyloid fibrils, which are major 
hallmarks of the disease. This present work seeks to appraise several 
studies on the efficacy of some selected African plant species, with a 
focus on the role of alkaloids in the treatment of Alzheimer's disease. 
Ethnopharmacological uses of these plants, their phytoconstituents 
and pharmacological potentials are extensively summarized. 
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I. INTRODUCTION 

Millions of individuals worldwide suffer from a diverse 
range of neurological conditions known as neurodegenerative 
diseases (NDDs). One of the most common neurological 
conditions is Alzheimer

% of dementia cases in the elderly ones. Some of its common 
symptoms include progressive memory loss, learning 
difficulties, and a deterioration in behavior and function [1]. 
According to Alzheimer Disease International statistics in 2020, 
there are over 55 million people suffering from AD globally [2]. 
Although the major etiology of AD is still not known, its 
development is associated with the build-up of amyloid protein 
plaques in the brain, and this eventually results in the loss of 
neurons and synapses [3], [4]. During the course of AD, there is 
a significant loss of neurons, particularly cholinergic neurons, 
resulting in a decline in acetylcholine (ACh) levels [5]. 
Behavior, cognition, sensory, memory and/or motor function are 
all negatively impacted due to the loss of neurons and the 
breakdown of neural networks [6]. These disorders mainly 
impact neurons, which are the basic building blocks of the 
nervous system and brain. As a result, cognitive, motor, and 
emotional abilities gradually deteriorate.  

There are currently few therapies for the treatment of AD, 
and most of the available treatment options only provide a 
temporal relief [7]. Rivastigmine, donepezil, galantamine and 
memantine (Figure 1) are some of the most approved 
cholinesterase inhibitors by the FDA- Food and Drug 
Administration- 
is needed to ensure their long-term safety and tolerability [7]. 
Also, their usage is mostly effective during the early stages of 
the disease, and their administration is connected to side effects, 
including gastrointestinal problems [8], hence a need to search 
for alternative and safe options. 

Alkaloids are a class of pharmacological phytochemicals 
and are nitrogen-containing compounds with diverse biological 
actions that qualify them for the potential treatment of AD.  The 
structural features of some approved drugs for the treatment of 
AD contain alkaloidal moieties [9], as shown in Figure 1. For 
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instance, Galantamine belongs to the family of isoquinoline 
alkaloids [10].  

Hence, this study appraised some selected African plant 
species containing alkaloidal compounds with documented 
ethnopharmacological applications in the treatment of AD. The 
scientific investigation and confirmation of the neuroprotective 
capacity of these plant extracts will contribute to identifying 
natural compounds which may complement the current 
treatment options for AD. 

II. PATHOPHYSIOLOGY OF ALZHEIMER'S DISEASE 

The genetic, molecular, and cellular elements that play a 
major role in the pathology of AD are summarized in Figure 2.  

A. -beta) plaques  

One of the major pathological characteristics of AD is the 
ellular space which are 

generated by the proteolytic cleavage of the amyloid precursor 
protein by Beta and gamma secretases [3]. As a result of 
excitotoxicity processes, calcium homeostasis failure, 
inflammation, and the depletion of energy and neural 
co
neuronal shrinkage and death [11], [12].  

B. Neurofibrillary tangles 

Another common pathological characteristics of AD is the 
presence of neurofibrillary tangles which is due to intracellular 
changes. These are protein aggregates that are toxic to cells 
leading to neuronal death and also disrupting signaling across 
the cell body [13]. Neurofibrillary tangles form when tau protein 
builds up improperly inside neurons [14]. Microtubules are 
structures that help transfer chemicals and nutrients received 
from the cell body to the axon and dendrites and give internal 
support for healthy neurons [15]. In healthy neurons, tau protein 
usually connects with microtubules to keep them in good 
structure and maintain stability. However, abnormal chemical 
changes in AD cause tau protein to stick to other tau molecules 
and split from microtubules, and form threads that eventually 
aggregate to form tangles inside of the neurons [16]. By 
obstructing the transit, these tangles weaken the synaptic 
connection between neurons [17]. 

C. Decrease in level of acetylcholine 

Acetylcholine (ACh) is a neurotransmitter, and its role is to 
relay messages from the body to the brain and again in the 
reverse direction  from the brain to the body. As one of the 
important excitatory neurotransmitters, it is involved in learning 
and memory as well as other cognitive functions. It is of relevant 
interest to discover that the central cholinergic nerve system has 
the ability to control the amount of ACh being produced and 
released in the nervous system [18]. Recent clinical data have 
shown that people diagnosed with AD display a substantial ACh 
decrease and neurodegeneration as a result of the degeneration 
of cholinergic neurons [19]. This specifically shows that the 
activity of Acetylcholine transferase is consequently reduced, 
and it gives a conclusion that AD patients have cholinergic 
system impairment [20]. One of the factors that significantly 
reduces the level of ACh is through an enzyme called 

Acetylcholinesterase (AChE), which hydrolyzes acetylcholine 
in producing choline as well as acetate [21].  

D. Mitochondrial Dysfunction 

Abnormality of signaling pathways of mitochondria could 
also cause the pathophysiology of AD since mitochondria are 
involved in many cellular and metabolic processes of the body, 
including neural synapses [22]. It is such a dysfunction that may 
lead to generating free radicals in the specified cells or cause 
oxidative stress and may further lead to neurodegeneration. The 
majority of research investigations conducted on age-related 
neurodegeneration suggest the central role of mitochondria and 
that cell death, which is mainly orchestrated by mitochondria, is 
prominent in neurodegeneration [23].  

The main contributory factor for neurodegenerative diseases 
is aging, which is made worse by mitochondrial DNA mutations 
and oxidative stress [24]. Once the body suffers from 
mitochondrial dysfunction, it might easily be exposed to 
different pathogenic diseases, which could affect the proper 
functioning of the body system. Other consequences of 
mitochondrial abnormalities in AD include increased ROS 
generation, reduced ATP generation and activation of the 
apoptotic pathway that aggravate neuronal stress and premature 
cell death [25]. 

E. Neuroinflammation 

Inflammation is an organism's response to the harm caused 
to the tissues by an external force such as pollution, microbial 
infection or chemical injury [26], and this inflammation results 
in cell death or damage of an organism. Neuroinflammation is 
a state of CNS activation in response to shifts in homeostasis 
due to both intrinsic and exogenous factors [27]. Studies 
revealed that inflammation performs a critical role in AD 
development. Neuroinflammation, or inflammation of the 
nervous system, is a complicated phenomenon that may have 
beneficial but harmful consequences on a range of neurological 
conditions [28]. Inflammation aids in damage containment, 
debris removal, and the start of the healing process initially, by 
acting as an inbuilt defensive mechanism in response to acute 
events like infections, trauma, or injuries, however, sustained 
neuroinflammation can be harmful in long-term settings since 
it can continue a cycle of neuronal degeneration and destruction 
[17]. Numerous damaging signals, including oxidative agents, 

to contribute to neuroinflammation [29]. 

The microglia cells are essential for maintaining CNS 
homeostasis [30]. They serve as the brain's initial line of defense 
and respond to abnormal situations by initiating a series of 
inflammatory reactions [31]. When pathogens or tissue damage 
are present, microglia trigger complicated immunological 
responses by upregulating the expression of proinflammatory 
mediators and toll-like receptors, thus activating the peripheral 
immune cells to restore tissue homeostasis [32]. Despite its 
neuroprotective characteristics, Microglia, when activated, can 
potentially worsen neuronal injury, persistent inflammatory 
responses, and progressive neurodegenerative disorders [33].  It 
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has recently come to light that activated microglia are crucial to 
the development of certain neurodegenerative diseases. They 
become active as a result of nerve damage, inflammation, or 
ischemia, which causes the protrusions to decrease and the cell 
body to grow [34]. Hence, the major cause of chronic neuro-
inflammation is an overabundance of glial cells, such as 
microglia, becoming activated; these cells produce ROS, 
chemokines, and pro-inflammatory cytokines, which can 
exacerbate neuronal injury and cause gradual neurodegeneration 
[35]. 

III. BIOLOGICAL MECHANISMS CONTRIBUTING TO THE ETIOLOGY 

OF ALZHEIMER S DISEASE 

Aggregation and misfolding of proteins, excitotoxicity, 
oxidative stress, genetics, and environmental variables are some 
of the typical biological pathways that lead to Alzheimer's 
disease. 

A. Protein Misfolding and Aggregation 

The multisystem process of protein folding has important 
biological and molecular implications [36]. It is one of the major 
features common to several neurodegenerative illnesses. It 
appears that the aggregates are toxic cells, and the severity of 
NDDs increases with the degree of aggregation [37]. The most 
common proteins linked to the development of brain misfolded 
aggregates in NDDs are tau protein, TAR DNA-binding protein-
43, amyloid- -synuclein [38]. Clinical 

primary players in the pathophysiology of AD due to their 
accumulation in the characteristic histopathological brain 

senile plaques and tau protein's 
neurofibrillary tangles [39].  

B. Oxidative Stress 

Oxygen is a primary energy-producing mechanism 
necessary for all aerobic organisms. All living things, including 
brain cells engaged in tissue creation, depend on oxygen as their 
most essential component, but too much of it might be harmful 
[40]. Any disturbance in redox balance due to the generation of 
excessive ROS leads to oxidative stress. Due to its high oxygen 
need and large number of lipid cells that are sensitive to 
peroxidation, the brain is one of the organs that is most 
susceptible to the effects of ROS [41]. From earlier studies, it 
was postulated that oxidative stress is the underlying cause of 
the many neurodegenerative diseases [42]. The neurons are 
susceptible to oxidative stress due to their acute metabolic rate 
and inherently low antioxidant potential. Prolonged 
accumulation of ROS has been associated with neuronal cell 
death and dysfunction resulting from lipid peroxidation, protein 
oxidation and DNA damage [43], [44].  

C. Genetic Factors 

roots in genetic disorders. Most patients with late-onset 

multiple genetic susceptibility factors distributed across the 
genome and interactions between genetic and environmental 

factors [45], [46]. Early commencement of hereditary AD has 
been linked to mutations in Presenilin (PSEN1, & PSEN2) genes 
and the Amyloid precursor protein [47], [48]. 

D. Environmental Influences 

Both human behavior and illness vulnerability may be 
influenced by interactions between genes and early 
environmental influences [49]. There are environmental 
variables that can increase the likelihood of acquiring 
neurodegenerative illnesses, including infections, exposure to 
neurotoxins, and lifestyle choices. One serious issue that has 
been connected to an increase in illness and death rates 
worldwide is environmental pollution. Air pollution is one of 
the primary causes of inflammation in the brain and lungs, 
which hinders the correct functioning of the central nervous 
system [50]. By inducing changes in blood-brain membrane 
permeability, neuronal inflammation, microglial cell activation, 
and oxidative stress, atmospheric pollutants may lead to CNS 
disease [51]. 

Similarly, serious effects of long-term exposure to heavy 
metal poisoning on the brain may lead to cognitive impairment 
and neurological disorders [52]. In line with the belief that many 
adult diseases have fetal origins, exposure to Lead during 
childhood development is an excellent example of an 
environmental pollutant that might operate as a risk factor to 
cause neurodegeneration [53]. Lead is well-known for its 
neurotoxic effects, although a clear correlation between its 
exposure and the development of AD has not been shown [54]. 
Lead might affect children's motor skills, IQ, speed processing, 
memory and cognitive abilities [54]. NDDs have also been 
associated with long-term exposure to transition metals, 
including zinc, copper, iron and manganese [55]. 

IV. CURRENT CLINICAL STUDIES AGAINST ALZHEIMER DISEASE 

There are several clinical studies for early or 
preventative therapies based on the amyloid/tau theories as well 
as those that target various pathophysiologies of AD. Some 
approved anti-amyloid therapy includes, Lecanemab, 
Donanemab and Aducanumab [56]. The very effective 
immunoglobulin gamma 1 monoclonal antibody Aducanumab, 
often referred to as Aduhelm, binds to the N-
fibrils and inhibits the production of amyloid [57]. Subsequent 
clinical trials with aducanumab showed amyloid reduction and 
were confirmed by an ad hoc analysis [58]. Furthermore, in 
terms of adverse consequences, certain research findings [59] 
have identified amyloid-related imaging abnormalities 
(ARIAs), which may be brought on by microbleeds caused by 
vasogenic edema of the brain.  ARIAs need to be watched while 
treatment is being considered, and it is suggested that patients 
with microbleeds and probable amyloid angiopathy should not 
get treatment [60]. 

A humanized monoclonal antibody called donanemab 
is another therapy that might reduce amyloid deposits by 

42), which is present in amyloid plaques in 
aggregated form [61]. A positive decrease in the levels of 
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amyloid plaque was observed in 228 patients who received 10-
40 mg/kg or 700-1400 mg of donanemab for 72 weeks in a 
clinical trial review [62]. Reduced buildup of total tau levels 
and less cognitive deterioration with donanemab was also 
observed in the patients [62]. Also, in the clinical trial 
conducted by [63], 6 of the 46 participants who received 
donanemab experienced some serious adverse events; while 
four of the six patients had non-drug-related events, one patient 
died from a myocardial infarction that was not connected to 
drugs, and one patient had intermittent symptomatic cerebral 
edema (ARIA-E).  

Lecanemab, a humanized IgG1 antibody made from 

experiment, Lecanemab intravenous infusion dose of 10 mg/kg 
every 2 weeks significantly and dose-dependently reduced 
amyloid plaques from baseline to week 79 in 856 AD patients 
compared to the placebo group [56]. Some adverse effects that 
were reported in several AD patients from the previous clinical 

-
- -related reactions and 

atrial fibrillation [64], [65]. 

Conventional AD medications fall into two groups: N-
methyl-D-aspartate receptor antagonists known as memantine, 
and AChE-inhibiting drugs which include donepezil, 
rivastigmine and galantamine [66]. AChE-inhibiting drugs 
increase postsynaptic activation and improve patients' cognitive 
and behavioral abilities [67]. Even though these medications 
have been used extensively, research is still being done to 
optimize dosage, dosage form, administration routes, and 
combination therapy in order to reduce side effects and 
maximize patient compliance.  

A. 
disease 

The high cost of production, side effects, and low tolerability of 
some of the approved medications for the management of 
different symptoms of AD, coupled with the fact that the drugs 
only provide a symptomatic relief, points to the necessity for an 
alternative treatment option [68]. For thousands of years, nature 
has provided medical materials, and it has been discovered that 
an incredible proportion of contemporary drugs have natural 
origins [69]. For thousands of years, nature has provided 
medical ingredients, and it has been discovered that a 
staggering proportion of contemporary drugs have natural 
origins [70]. The numerous natural substances present in plants, 
which have long been used as traditional herbal medicines to 
treat a variety of ailments, including AD and certain other forms 
of neurodegenerative disorders, have impacted the design, 
discovery, and development of several innovative 
pharmaceuticals [71].  

With its vast biodiversity resources, Africa is believed to 
have between 40,000 and 45,000 plant species, of which 5,000 
are utilized medicinally and have been used in treating illnesses, 
including neurological disorders [72]. African socio-cultural 

legacy in traditional medicine involves therapeutic procedures 
that have existed for hundreds of years before modern medicine 
and are still widely used today, with evidence of little or no side 
effects [73]. Traditional medicine that has been embraced and 
practiced by other cultures different from the original culture is 
referred to as complementary or alternative medicine [74]. In 
many developing nations, plant materials constitute a primary 
source of natural medicines and are utilized to treat a variety of 
infectious and non-infectious ailments [75]. 

B.  

Plants produce primary and secondary metabolites, which 
serve a variety of purposes. Amino acids, simple sugars, nucleic 
acids, and lipids are a few examples of primary metabolites, and 
these substances are necessary for cellular functions [76]. 
Plants use the secondary metabolites for unique purposes, 
including defense. These secondary metabolites also give 
plants their unique characteristics and therapeutic qualities. 

Alkaloids are one of the biggest classes of bioactive 
compounds in natural plants. They belong to a class of basic, 
naturally occurring organic compound that contains one or 
more nitrogen atom in a heterocyclic ring [77]. Although 
alkaloids are mostly extracted from plants, they may also be 
found in fungi, animals and microbes [78]. Plants high in 
alkaloids, triterpenes, and flavonoids have been shown to 
improve cognitive function and stop acetylcholine from 
breaking down [79]. Among many other actions, alkaloids also 
demonstrated anti-neuroinflammatory, neuroprotective, 
antioxidant, anticancer, analgesic, antimicrobial, and antifungal 
properties [80], [81]. Because of their antioxidant properties, 
alkaloids may be able to contribute to AD treatment by 
addressing the oxidative stress pathway. By directly binding to 
neuro-receptors and/or interfering with neurotransmitter 
metabolism, alkaloids often function as agonists and 
antagonists to a range of neurotransmitters [82].  

1) Natural Alkaloidal plants for Alzheimer's disease 
Some African plants contain alkaloids and several other 

phytochemical constituents which are responsible for their 
biological activities. Alkaloids are bioactive compounds in 
many plant species, including Adansonia digitate, which is 
commonly known as Baobab [83], Annona muricata, commonly 
known as Soursop [84], etc., and these plants have reportedly 

-amylase. The total alkaloid 
content of some African medicinal plants is compared with other 
phytochemical compounds as given in Error! Reference 
source not found., and the total alkaloid is shown to be higher 
in most of the selected plants than the total phenolics and 
flavonoids. This suggested that the alkaloid content in the plants 
contributed significantly to the neuro-protective effects of the 
medicinal plants for the treatment of AD.  

2) Synthetic Alkaloids  for treatment of Alzheimer disease 
In organic synthesis, alkaloids are crucial substances for 

producing synthetic and semi-synthetic medications that may 
have more biological activity than their parent molecules [85].  
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Galantamine is a semi-synthetic isoquinoline alkaloid, which 
belongs to the family of Amaryllidaceae, and it is one of the 
approved medications for AD treatment [5], [86].  It is derived 
from Galanthus nivalis flowers and bulbs. The synthetic 
pathway of Galantamine, as shown in   Figure 3, starts with the 
condensation of L-phenylalanine and L-tyrosine to form 
Norbelladine, which is the intermediate pathway for the 
synthesis of Galantamine [87]. 

V. EXTRACTION AND ISOLATION OF ALKALOID COMPOUNDS 

A. Extraction of Alkaloid compounds 

The extraction of alkaloids from African plants depends on 
the following factors: selected plant, the type of alkaloid to be 
isolated, the properties of the alkaloid, and the intended purpose. 
There are different techniques that could be employed for the 
extraction and isolation of alkaloids, and these are the traditional 
methods, such as solvent extraction, Soxhlet extraction, or cold 
maceration, and the modern methods [88]. Solvent extraction is 
one of the most frequently used traditional methods for the 
extraction of alkaloids from medicinal plants. The organic 
solvents commonly used for the extraction include methanol, 
ethanol or chloroform, and the procedure normally entails 
soaking the selected plant in the solvent for a particular period 
of time, followed by filtration and then evaporation of the 
solvent to collect the desired alkaloid. Soxhlet extraction is 
slightly different and far more efficient in this case, as the 
solvent flows through the plant material being extracted [89]. 
Maceration, or cold extraction, involves the use of plant material 
in which the solvent is allowed to stand with the material at room 
temperature for a longer time. This is less efficient than other 
methods but useful for heat sensitive alkaloids or small-scale 
extraction of the alkaloids. Even though these traditional 
methods are common techniques because they are easy to 
perform, their drawbacks include longer processing time, high 
energy consumption and much solvent required [90]. Targeted 
acid-base aided extraction techniques could result in direct 
extraction of alkaloidal phytochemicals which can improve the 
neurological outcomes of individuals with AD. 

The modern methods include Microwave Assisted 
Extraction (MAE) and Ultrasound Assisted Extraction (UAE), 
and these methods have been showed to be faster, efficient are 
effective in terms of yield and purity [90], [91]. The choice of 
extraction technique is a function of the nature of the alkaloids 
and the level of purity desired in the extracted compound. 

B. Purification and Isolation of Alkaloid compounds 

Total alkaloid extracts contain mixtures of several alkaloids; 
hence, the isolation of a pure compound is necessary to obtain a 
monomer alkaloid. Several chromatographic techniques, which 
are column chromatography, TLC and HPLC, can be used to 
purify alkaloidal fractions [92]. Column chromatography is 
commonly used for the separation, and it can be carried out using 
alumina or silica gel as the stationary phase, with a suitable 
solvent for the separation of the individual alkaloids according 
to their polarity [93]. Thin-layer chromatography is employed to 
monitor the progress of the columns and to assay the purity of 
the isolated compound [94]. Selection of proper extraction 

solvents, the method of separation and purification of the 
isolated alkaloids is critically important in this process [95]. The 
isolated alkaloidal compounds, after purification, can be 
identified by mass spectrometry, Nuclear Magnetic Resonance, 
UV-visible, and infrared spectroscopy techniques to verify the 
pure compound. 

Some isolated compounds from alkaloids have shown a 
significant neuroprotective effect against AD (Figure 4) [96], 
[97]. Carpaine and Solasodine are isolated alkaloidal 

-
secretase, with binding energy of -9.4 kcal/mol and -9.0 
kcal/mol respectively, which is better than the control drugs- 
galantamine and rivastigmine, with binding energy of -7.4 and -
6.1 kcal/mol respectively [96]. Also, Vascinone and Vasicine 
are Pyrroloquinazoline alkaloids isolated from Adhatoda vasica 
leaves, which have binding energies of -6.98 and -6.62 kcal/mol 
respectively, and these compounds showed significant 
inhibition of AChE [97]. Geissoschizolline is an indole alkaloid 
isolated from Geissospermum vellosii plant, which showed a 
better energy affinity for AChE and BChE with binding energy 
of -8.4 and -9.4 kcal/mole respectively [98]. 

VI. APPLICATION OF COMMON AFRICAN MEDICINAL PLANTS IN 

THE TREATMENT OF ALZHEIMER DISEASE 

Many African plants (Figure 5) have been revealed to show 
a significant neuroprotective effects and higher AChE inhibitory 
activity, for the treatment of AD ( 

Table 2). These plants, particularly those belonging to the 
families of Fabaceae, Asteraceae, Anacardiaceae, 
Amaryllidaceae and Malvaceae, effectively acted as an 
Acetylcholinesterase (AChE) inhibitors, by helping to raise the 
duration and amounts of action of acetylcholine in the CNS or 
PNS, and preventing its usual breakdown into acetate and 
choline [5].  

FUTURE DIRECTIONS IN ALZHEIMER DISEASE MANAGEMENT 

The prospects of developing subsequent management 
procedures of AD seem bright due to recent discoveries and 
improved knowledge of how this disease functions. With the 
emergence of the disease associated with aging, research for 
improved treatment methods, preventive techniques, diagnostic 
procedures are increasing. One of the most significant areas of 

clinical markers [99]. For example, amyloid PET (positron 
emission tomography) imaging and biomarkers in cerebrospinal 
fluid (CSF), as well as blood-based biomarkers, are assisting 
with identifying prevalent predictive prospective of early AD 
[100]. This suggests that early diagnosis of the disease makes a 
big difference in the change of its course.  

Non-pharmacological interventions are also becoming a 
focus, especially as complements to pharmacotherapy. Physical 
activities, changes in diet, as social interaction should be 
encouraged to sharpen the brain and delay the effects of 
dementia [101]. Healthy dietary patterns and supplementation 
that have the benefits of antioxidants and omega-3 fatty acids 
are under research for their neurogenerative potential [102]. 
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Future applications could target gene-environment interactions 
and diet and exercise plans suited to the unique patient. 

CONCLUSION  

Naturally produced alkaloids from African plants have been 
shown to be a potentially effective compound with significant 
neuroprotective activities for the treatment of AD. These 
bioactive compounds possess numerous pharmacological 
effects that target the major symptoms of AD, such as 
cholinergic dysfunction, reduced ACh, oxidative stress and 
neuroinflammation. Several African plants have been revealed 
to show immense AChE inhibition, neuroprotection, antioxidant 
and anti-inflammatory properties, thereby indicating the future 
prospect of these plants for the development of therapeutic 
agents in the treatment of AD. They could also be used to 
formulate effective novel medicines that target AD, with fewer 
side effects compared to the conventional treatment. However, 
more studies are required to explore the synergistic effects of 
these phytochemicals in combination with other phytochemicals 
such as phenolic compounds and flavonoids for the management 
of AD. 



A
. P

. O
lu

yo
ri

 e
t a

l. ,
 N

IP
E

S-
Jo

ur
na

l o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

R
es

ea
rc

h,
 V

ol
. 7

, S
pe

ci
al

 I
ss

ue
: L

an
dm

ar
k 

U
ni

ve
rs

ity
 I

nt
er

na
ti

on
al

 C
on

fe
re

nc
e 

SE
B

4S
D

G
 2

02
5,

 p
p.

 7
33

74
9

  

73
9  

A
. 

Ta
bl

es
 

T
ab

le
 1

:T
ot

al
 P

hy
to

ch
em

ic
al

 C
on

st
it

ue
nt

s 
of

 s
om

e 
A

fr
ic

an
 m

ed
ic

in
al

 p
la

nt
s 

F
am

il
y 

P
la

n
t 

sp
ec

ie
s 

P
ar

t 
us

ed
 

E
xt

ra
ct

io
n

 
m

et
ho

d/
 

D
u

ra
ti

on
 

So
lv

en
t 

us
ed

 
T

ot
al

 
A

lk
al

oi
d

s 
T

ot
al

 
P

h
en

ol
ic

s 
T

ot
al

 
F

la
vo

no
id

s 
A

ct
iv

it
ie

s 
R

ef
er

en
ce

 

 F
ab

ac
ea

e 
C

ro
ta

la
ri

a 
oc

hr
ol

eu
ca

 
L

ea
ve

s 
So

lv
en

t 
ex

tr
ac

tio
n/

24
 

hr
s 

 

E
th

an
ol

 
4.

92
 ±

 0
.2

9 
(4

9.
2 

± 
2.

9 
m

g/
g)

* 

13
.7

2 
± 

0.
27

 
m

g/
g 

11
.0

0 
± 

0.
09

 
m

g/
g 

N
eu

ro
-p

ro
te

ct
iv

e 
an

d 
an

ti
ox

id
an

t 
[1

03
],

 [
10

4]
 

M
uc

un
a 

pr
ur

ie
ns

 
 

So
lv

en
t 

ex
tr

ac
tio

n/
48

 
hr

s 
 

E
th

an
ol

 
15

.0
3 

m
g/

g 
__

 
18

.7
0 

m
g/

g 
E

xc
el

le
nt

 a
nt

i-
A

C
hE

 a
ct

iv
it

ie
s 

[1
05

],
 [

10
6]

 

Se
nn

a 
ob

tu
si

fo
li

a 
 

L
ea

ve
s 

So
lv

en
t 

ex
tr

ac
tio

n/
24

 
hr

s 

E
th

an
ol

 
2.

83
 ±

 0
.3

1 
(2

8.
3 

± 
3.

1 
m

g/
g)

* 

27
.9

3 
± 

1.
22

 
m

g/
g 

14
.9

4 
± 

0.
08

 
m

g/
g 

N
eu

ro
-p

ro
te

ct
iv

e 
an

d 
an

ti
ox

id
an

t 
[1

03
],

 [
10

7]
 

A
st

er
ac

ea
e 

V
er

no
ni

a 
am

yg
da

li
na

 
L

ea
ve

s 
So

lv
en

t 
ex

tr
ac

tio
n 

D
ie

th
yl

-
et

he
r 

25
.8

4 
%

 
__

 
19

.8
2 

%
 

E
xc

el
le

nt
 

in
hi

bi
tio

n 
of

 
A

C
hE

.e
nz

ym
es

 

[1
08

],
 [

10
9]

 

M
al

va
ce

ae
 

H
ib

is
cu

s 
ca

nn
ab

in
us

 
L

ea
ve

s 
So

lv
en

t 
ex

tr
ac

tio
n/

 
24

 h
rs

  

E
th

an
ol

 
5.

04
 ±

 0
.1

7 
(5

0.
4 

± 
1.

7 
m

g/
g)

* 

25
.9

7 
± 

0.
36

 
m

g/
g 

14
.1

3 
± 

0.
09

 
m

g/
g 

A
C

hE
 in

hi
bi

tio
n 

an
d 

an
ti

ox
id

an
t 

[1
03

],
 [

11
0]

 

Si
da

 a
cu

ta
 

  

L
ea

ve
s 

  

So
lv

en
t 

ex
tr

ac
tio

n/
 

48
 h

rs
 

E
th

an
ol

  
5.

17
 ±

 0
.0

4 
%

 
 

2.
42

 ±
 0

.5
6 

%
 

 
12

.4
9 

± 
0.

10
 

%
 

 

C
og

ni
tiv

e 
en

ha
nc

in
g 

ac
ti

vi
tie

s 

[1
11

],
 [

11
2]

 

C
or

ch
or

us
 

ol
it

or
iu

s 
L

ea
ve

s 
So

xh
le

t /
  

18
 h

rs
 

E
th

an
ol

 
(7

0%
) 

23
.4

 ±
 0

.1
 

m
g/

g 
5.

28
 ±

 0
.0

4 
m

g/
g 

11
.6

8 
± 

0.
03

 
m

g/
g 

N
eu

ro
-

in
fl

am
m

at
io

n 
ac

ti
vi

ty
 

[1
13

],
 [

11
4]

 

A
na

ca
rd

ia
ce

ae
 

La
nn

ea
 

di
sc

ol
or

 
 

St
em

 
ba

rk
s 

 

So
lv

en
t 

ex
tr

ac
tio

n/
 

72
 h

rs
  

M
et

ha
no

l 
  

21
5.

1 
± 

12
.4

5 
m

g/
g 

 

53
.7

8 
± 

5.
13

 
m

g/
g 

 

16
.6

8 
± 

0.
11

 
m

g/
g 

 

E
xc

el
le

nt
 

an
ti

ox
id

an
t 

[1
15

],
 [

11
6]

 



A
. P

. O
lu

yo
ri

 e
t a

l. ,
 N

IP
E

S-
Jo

ur
na

l o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

R
es

ea
rc

h,
 V

ol
. 7

, S
pe

ci
al

 I
ss

ue
: L

an
dm

ar
k 

U
ni

ve
rs

ity
 I

nt
er

na
ti

on
al

 C
on

fe
re

nc
e 

SE
B

4S
D

G
 2

02
5,

 p
p.

 7
33

74
9

  

74
0  

Sp
on

di
as

 
m

om
bi

n 
L

ea
ve

s 
C

ol
d 

m
ac

er
at

io
n/

 
48

 h
rs

 

E
th

an
ol

 
16

9.
42

 m
g/

g 
 

21
8.

06
 m

g/
g 

14
4.

34
 m

g/
g 

E
xc

el
le

nt
 

in
hi

bi
tio

n 
of

 
A

C
hE

 e
nz

ym
es

  

[1
17

],
 [

11
8]

 

M
or

in
ga

ce
ae

 
M

or
in

ga
 

ol
ei

fe
ra

 
St

em
 

ba
rk

s 
So

lv
en

t 
ex

tr
ac

tio
n/

 
72

 h
rs

 

M
et

ha
no

l 
12

8.
2 

± 
3.

42
 

m
g/

 g
 

26
.0

6 
± 

1.
32

 
m

g/
 g

 
12

.3
4 

± 
1.

32
 

m
g/

 g
 

A
C

hE
 in

hi
bi

tio
n,

 
ne

ur
op

ro
te

ct
iv

e 
an

d 
an

ti
ox

id
an

t 

[1
15

],
 [

11
9]

 

Z
in

gi
be

ra
ce

ae
 

C
ur

cu
m

a 
lo

ng
a 

R
hi

zo
m

e 
 

So
lv

en
t 

ex
tr

ac
tio

n/
 

24
 h

rs
 

M
et

ha
no

l 
0.

27
3 

± 
0.

00
4 

m
g/

 g
 

1.
71

 ±
 0

.0
43

 
m

g/
 g

 
13

.9
0 

± 
0.

05
 

m
g/

 g
 

A
 p

ot
en

tia
l a

nt
i-

A
D

 d
ru

g 
an

d 
ne

ur
op

ro
te

ct
iv

e 
ef

fe
ct

s 

[1
20

],
 [

12
1]

 

( 
)*

 C
on

ve
rt

ed
 v

al
ue

s 
fr

om
 g

/1
00

g 
to

 m
g/

g 

 T
ab

le
 2

: 
E

th
no

-n
eu

ro
p

ha
rm

ac
ol

og
ic

al
 a

ct
iv

it
ie

s 
an

d 
A

nt
i-

n
eu

ro
d

eg
en

er
at

iv
e 

ef
fe

ct
s 

of
 s

om
e 

A
fr

ic
an

 p
la

n
ts

 

F
am

il
y 

Sp
ec

ie
s 

N
am

e 
P

ar
ts

 u
se

d
 

E
xt

ra
ct

io
n

 s
ol

ve
nt

 / 
T

im
e 

R
es

u
lt

s 
R

ef
er

en
ce

 

Fa
ba

ce
ae

 
M

uc
un

a 
pr

ur
ie

ns
 

 
Se

ed
s 

   L
ea

ve
s 

M
et

ha
no

l /
 4

8 
hr

s 
A

 r
ed

uc
tio

n 
in

 p
ho

sp
ho

ry
la

te
d 

ta
u 

pr
ot

ei
ns

 le
ve

l. 
A

n 
ex

ce
lle

nt
 

ne
ur

op
ro

te
ct

iv
e 

ef
fe

ct
. 

E
xc

el
le

nt
 a

nt
i-

A
C

hE
 a

ct
iv

it
ie

s 
w

it
h 

IC
50

 =
 5

08
.2

0 
µ

g/
m

L
 

[1
22

] 
  [1

06
] 

A
lb

iz
ia

 a
di

an
th

ifo
lia

 
L

ea
f 

M
et

ha
no

l (
M

),
 

ch
lo

ro
fo

rm
 (

C
),

 
et

hy
l a

ce
ta

te
 (

E
A

),
 a

nd
  

N
-h

ex
an

e 
(N

H
),

 

E
xc

el
le

nt
 in

hi
bi

to
ry

 e
ff

ec
t o

f 
A

C
hE

 
ac

ti
vi

ty
 w

ith
 I

C
50

 v
al

ue
s 

of
; M

 =
 

11
.8

0 
± 

0.
88

 µ
g/

m
L

  
C

 =
 1

7.
44

 ±
 1

.7
4 

µ
g/

m
L

 
E

A
 =

 1
0.

04
 ±

 1
.6

7 
µ

g/
m

L
 

N
H

 =
 1

24
.3

8 
± 

1.
51

 µ
g/

m
L

 

[1
23

],
 [

12
4]

 



A
. P

. O
lu

yo
ri

 e
t a

l. ,
 N

IP
E

S-
Jo

ur
na

l o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

R
es

ea
rc

h,
 V

ol
. 7

, S
pe

ci
al

 I
ss

ue
: L

an
dm

ar
k 

U
ni

ve
rs

ity
 I

nt
er

na
ti

on
al

 C
on

fe
re

nc
e 

SE
B

4S
D

G
 2

02
5,

 p
p.

 7
33

74
9

  

74
1  

A
st

er
ac

ea
e 

D
ic

hr
oc

ep
ha

la
 in

te
gr

if
ol

ia
 

L
ea

f 
D

is
ti

lle
d 

w
at

er
 

S
ig

ni
fi

ca
nt

 in
hi

bi
to

ry
 e

ff
ec

ts
 o

f 
A

C
hE

 a
ct

iv
it

y.
 I

m
pr

ov
em

en
t i

n 
sp

at
ia

l s
ho

rt
-t

er
m

 a
nd

 lo
ng

-t
er

m
 

m
em

or
y,

 b
y 

co
un

te
ra

ct
in

g 
m

em
or

y 
im

pa
ir

m
en

t i
nd

uc
ed

 b
y 

sc
op

ol
am

in
e.

 
E

xc
el

le
nt

 n
eu

ro
pr

ot
ec

ti
ve

 e
ff

ec
ts

 

[1
25

] 

Ti
th

on
ia

 d
iv

er
si

fo
li

a 
L

ea
f 

M
et

ha
no

l 
E

ff
ec

tiv
e 

in
hi

bi
ti

on
 o

f 
A

C
hE

 a
ct

iv
it

y 
w

it
h 

IC
50

 o
f 

39
.2

7 
µ

g/
m

L
  

Si
gn

if
ic

an
t a

nt
io

xi
da

nt
 a

ct
iv

it
ie

s 

[1
26

] 

A
na

ca
rd

ia
ce

ae
 

Sp
on

di
as

 m
om

bi
n 

Fr
ui

ts
 

   L
ea

ve
s 

E
th

an
ol

 / 
24

 h
rs

 
   E

th
yl

 a
ce

ta
te

 

In
cr

ea
se

 in
 c

og
ni

ti
ve

 p
er

fo
rm

an
ce

 in
 

m
ic

e 
w

ith
 s

co
po

la
m

in
e 

in
du

ce
d 

m
em

or
y 

im
pa

ir
m

en
t. 

 
E

xc
el

le
nt

 d
ec

re
as

e 
in

 th
e 

ac
ti

vi
ty

 o
f 

A
C

hE
 e

nz
ym

es
 in

 m
ic

e 
br

ai
ns

 
E

xc
el

le
nt

 in
hi

bi
ti

on
 o

f 
A

C
hE

 
en

zy
m

es
 w

it
h 

%
 in

hi
bi

tio
n 

of
 5

8.
10

 
± 

1.
08

 %
 

[1
27

] 
     [1

18
] 

A
m

ar
yl

li
da

ce
ae

 
C

ri
nu

m
 a

si
at

ic
um

 
    

Se
ed

 
E

th
an

ol
 

S
ig

ni
fi

ca
nt

 in
hi

bi
to

ry
 e

ff
ec

t o
f 

A
C

hE
 

ac
ti

vi
ty

, a
nd

 A
D

 p
at

ho
ge

ne
si

s.
 

E
xc

el
le

nt
 p

re
ve

nt
io

n 
of

 n
eu

ro
na

l c
el

l 
de

at
h.

 A
nt

i-
ne

ur
oi

nf
la

m
m

at
io

n 
an

d 
ne

ur
op

ro
te

ct
io

n 

[1
28

] 

B
oo

ph
on

e 
di

st
ic

ha
 

 
B

ul
b 

M
et

ha
no

l 
E

xc
el

le
nt

 N
eu

ro
pr

ot
ec

ti
ve

 e
ff

ec
ts

 
ag

ai
ns

t M
et

hy
l-

4-
ph

en
yl

py
ri

di
ni

um
 

(M
PP

) 
ne

ur
o-

to
xi

ci
ty

 

[1
29

] 

Sc
ro

ph
ul

ar
ia

ce
ae

/ 
Pl

an
ta

gi
na

ce
ae

 
Sc

op
ar

ia
 d

ul
ci

s 
 

Pl
an

t 
E

th
an

ol
 

A
nt

i-
in

fl
am

m
at

or
y,

 n
eu

ro
pr

ot
ec

ti
ve

 
an

d 
an

ti
ox

id
an

t p
ro

pe
rt

ie
s 

[1
30

] 

L
am

ia
ce

ae
 

O
ci

m
um

 g
ra

tis
si

m
um

 
L

ea
ve

s 
H

yd
ro

m
et

ha
no

l 
E

xc
el

le
nt

 im
pr

ov
em

en
t i

n 
co

gn
iti

ve
 

fu
nc

ti
on

s 
by

 th
e 

in
hi

bi
tio

n 
of

 A
C

hE
  

[1
31

] 

M
al

va
ce

ae
 

C
or

ch
or

us
 o

lit
or

iu
s 

 
L

ea
f 

D
is

ti
lle

d 
w

at
er

 
Si

gn
if

ic
an

t i
m

pr
ov

em
en

t i
n 

ne
ur

od
eg

en
er

at
io

n 
an

d 
co

gn
it

iv
e 

lo
ss

 
by

 r
ed

uc
in

g 
ne

ur
oi

nf
la

m
m

at
io

n 
ac

ti
vi

ty
 

[1
14

] 



A
. P

. O
lu

yo
ri

 e
t a

l. ,
 N

IP
E

S-
Jo

ur
na

l o
f 

Sc
ie

nc
e 

an
d 

T
ec

hn
ol

og
y 

R
es

ea
rc

h,
 V

ol
. 7

, S
pe

ci
al

 I
ss

ue
: L

an
dm

ar
k 

U
ni

ve
rs

ity
 I

nt
er

na
ti

on
al

 C
on

fe
re

nc
e 

SE
B

4S
D

G
 2

02
5,

 p
p.

 7
33

74
9

  

74
2  

C
ol

a 
ac

um
in

at
a 

L
ea

ve
s 

D
is

ti
lle

d 
w

at
er

 
S

ig
ni

fi
ca

nt
 in

hi
bi

ti
on

 o
f 

A
C

hE
 

ac
ti

vi
ty

 a
nd

 e
nh

an
ce

 c
ho

li
ne

rg
ic

 
fu

nc
ti

on
 

[1
32

] 

  



A. P. Oluyori et al., NIPES-Journal of Science and Technology Research, Vol. 7, Special Issue: Landmark University International Conference
SEB4SDG 2025, pp. 733 749

743

B. Figures

Figure 1. Structures of the approved drug that targets 

Figure 2. Major Alzheimer's disease Pathophysiology

Figure 3. Synthetic pathway of Galantamine

Figure 4. Isolated compounds from alkaloids
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