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ABSTRACT 
 

Millions worldwide suffer from mental health disorders such as depression, anxiety, and 
schizophrenia, underscoring the need for effective, accessible treatments. While conventional 
therapies have made strides in managing these conditions, challenges such as side effects and 
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high costs persist. This review explores the therapeutic potential of medicinal plants with 
antimicrobial properties in addressing mental health disorders as there is an established body of 
knowledge on the link between the gut and the brain (GBA). The impact of the microbes in the gut 
on the hormones, neurotransmitters, and immune system to name a few has been seen to interfere 
with the development of mental illness and alleviation of symptoms. The relevant articles were 
retrieved for analysis through a comprehensive review of current literature using databases like 
Google Scholar, Web of Science, PubMed, and keywords like ‘Medicinal plants’ ‘Mental health’ 
‘Bioactive compounds’, and the appropriate Boolean operators. The inclusion criteria were relevant 
to common mental health disorders like depression, anxiety, and schizophrenia, while the exclusion 
criteria included duplicates, lack of full-text availability, and non-English publications. The bioactive 
compounds in these plants—such as alkaloids, flavonoids, and terpenoids—were analyzed for their 
interactions with neurotransmitter systems and contributions to mental well-being. Key medicinal 
plants with antimicrobial properties, including St. John's wort, ashwagandha, and turmeric, were 
examined for their impact on mental health. The review also highlights the difficulties in translating 
traditional knowledge into clinical applications, calling for standardization and ethical 
considerations. Finally, the potential for drug development using biotechnology to enhance the 
therapeutic value of these medicinal plants is discussed, offering a promising avenue for future 
mental health treatments. 
 

 
Keywords: Antimicrobials; mental illnesses; neuroprotective properties; phytochemicals; botanicals. 
 

1. INTRODUCTION 
 
Mental health disorders are a growing global 
concern, affecting millions of individuals across 
various age groups and demographics [1]. 
Mental health is a condition of well-being in 
which an individual recognizes his or her abilities, 
can cope with the usual demands of life, can 
work productively, and can contribute to his or 
her community [2]. 
 
A deviation from this, constituting a significant 
disturbance in thinking, emotional regulation, or 
behavior results in mental disorders [3]. 
 
These disorders, including depression, anxiety, 
bipolar disorder, and schizophrenia, significantly 
impact individuals' quality of life and overall well-
being [4]. Certain neurotransmitters have been 
postulated to play a significant part in the 
development of mental illness, and modulating 
them can help alleviate symptoms in those 
suffering from mental disorders. There is a 
considerable body of evidence suggesting 
serotonin deficiency in people with depression. 
Selective modulation of serotonin 
neurotransmission has remained a viable 
treatment strategy for mood and anxiety 
disorders [5]. 
 
Conventional treatments for mental health 
disorders primarily involve pharmacotherapy and 
psychotherapy [6]. Psychotropics, drugs that 
affect behavior, mood, thoughts, or perception, 
target neurotransmitter transporters and are the 

drug of choice in mental disorders [7]. However, 
they often come with side effects, limited 
efficacy, and high costs, leading to the need for 
alternative therapeutic approaches. The search 
for new, effective, and affordable treatments is 
crucial in addressing the global burden of mental 
health disorders [8].  
 

1.1 The Relevance of Medicinal Plants in 
Traditional Medicine 

 
Medicinal plants have been an integral part of 
traditional medicine systems worldwide for 
centuries [9, 10]. These plants are often used for 
their therapeutic properties, and many have been 
scientifically validated for their efficacy in treating 
various ailments [11]. In the context of mental 
health, certain medicinal plants have been 
recognized for their potential to alleviate 
symptoms of mental disorders [12,13]. The 
bioactive compounds present in these plants 
may interact with neurotransmitter systems, 
offering a natural alternative to synthetic drugs 
[12]. The evaluation of medicinal plants as a 
source of new treatments for mental health 
disorders is particularly relevant in regions where 
access to conventional healthcare is limited [13]. 
 

1.2 Importance of Exploring Antimicrobial 
Activity in the Context of Mental 
Health 

 

Recent study has highlighted the potential link 
between microbial infections and mental health 
disorders [14]. The gut-brain axis, a bidirectional 
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communication network between the 
gastrointestinal system and the brain, plays a 
significant role in mental health [15-17]. 
Dysbiosis, or a state of gut-microbiota imbalance, 
has been associated with various mental health 
disorders, including but not limited to depression, 
schizophrenia, and anxiety [18-21]. This has led 
to an increased interest in the antimicrobial 
properties of medicinal plants, as they may help 
restore microbial balance and alleviate mental 
health symptoms [22]. Exploring the antimicrobial 
activity of medicinal plants used in traditional 
medicine could provide valuable insights into 
their therapeutic potential for mental health 
disorders [11]. 
 

Reactive Oxygen Species (ROS), also known as 
free radicals, are unstable molecules that react 
with other cellular molecules in the body and can 
cause damage to DNA, RNA, and proteins. 
Elevated levels of harmful ROS have been noted 
to underlie both the development and 
progression of several mental health disorders 
including depression, anxiety, and schizophrenia 
[23-25]. The body's antioxidant defense 
mechanism that is required to clear up ROS gets 
overwhelmed, leading to several outcomes like 
inflammation and neurodegeneration. This 
imbalance between antioxidants and ROS is 
indicative of increased oxidative stress which has 
been noted to be one of the pathophysiologic 
processes seen in mental illnesses. 
Antimicrobials have been shown to have 
antioxidant properties, which is proposed to be 
one of the ways they exert their therapeutic effect 
to improve mental health. 
 

Research has shown that individuals with 
schizophrenia, including non-medicated, 
medicated, first-episode, and chronic patients, 
exhibit decreased levels of total antioxidants. 
Additionally, they have reduced antioxidant 
enzyme levels such as catalase, glutathione, 
and, superoxide dismutase and lower serum 
levels of brain-derived neurotrophic factor 
(BDNF) in their brain tissue [23].   
 

This implies that bolstering the antioxidant 
defense mechanism in patients with mental 
illness can not only slow down the progression of 
the disease but also delay and probably prevent 
the onset of the disorder. This in turn 
underscores the reason for exploring the 
possibilities that lie in employing antimicrobial 
agents in the management of mental disorders. 
 

Furthermore, the gut contains microbes that are 
beneficial to maintaining body hemostasis, and 

metabolites of the gut microbiota play a role in 
exerting anti-inflammatory and pro-inflammatory 
effects [26,27]. The presence of certain bacteria 
is associated with inflammatory molecules that 
may bring about inflammation in various body 
tissues [28]. Alternatively, the stress-related shift 
in the gut microbiota endangers the tight junction 
of the gut barrier causing bacteria and bacteria 
products to move from the gut to the 
bloodstream, lymph nodes, and other organs, 
ultimately inducing systemic inflammatory 
responses. This heightened inflammation has 
been seen to underscore the development of 
mental health disorders like depression [29].  
 
Pro-inflammatory cytokines are also important 
stimulators of the hypothalamic-pituitary-adrenal 
(HPA) axis which is a pivotal pathway in the 
regulation of mental health. In individuals with 
depression, for example, the HPA axis as 
hyperactive has been noted [27]. This provides 
another basis for a need to explore the effects of 
antimicrobials. 
 

2. HISTORICAL AND CULTURAL 
CONTEXT 

 

2.1 Traditional Use of Medicinal Plants in 
Treating Mental Health Disorders 

 
For centuries, various cultures have relied on 
medicinal plants to treat mental health disorders 
[30-32]. Indigenous communities and traditional 
healers have utilized a range of plant species to 
address symptoms of anxiety, depression, and 
other mental ailments [33]. These plants are 
often administered in the form of teas, infusions, 
or powders, with the belief that their natural 
properties can restore balance to the mind and 
body [30]. The traditional use of medicinal plants 
in mental health is deeply rooted in the 
understanding of the human body as a holistic 
entity, where physical, mental, and spiritual 
health are interconnected [34,35].  
  

2.2 Ethnobotanical Practices and 
Indigenous Knowledge 

 

Ethnobotany, the study of the connection 
between people and plants, offers valuable 
insights into the use of medicinal plants for 
mental health treatment [36]. Indigenous 
knowledge, passed down through generations, 
encompasses a wealth of information on the 
preparation, dosage, and application of these 
plants [37,38]. This knowledge is often 
intertwined with cultural practices and spiritual 
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beliefs, making it a rich source of alternative 
treatment methods [36]. Ethnobotanical studies 
have revealed that many plants traditionally used 
for mental health disorders possess bioactive 
compounds with pharmacological effects, 
validating their therapeutic potential [39,40].  
 

2.3 Cultural Beliefs Surrounding Mental 
Health and Plant-Based Remedies 

 

Cultural beliefs play a significant role in the 
perception and treatment of mental health 
disorders [41, 42]. In many cultures, mental 
health is not solely viewed as a medical issue but 
as a manifestation of spiritual or supernatural 
forces [43]. This perspective influences the use 
of plant-based remedies, as certain plants are 
believed to possess spiritual or protective 
properties that can ward off evil spirits or 
negative energies associated with mental illness 
[41]. The cultural context in which medicinal 
plants are used is crucial to understanding their 
role in mental health treatment [44]. In some 
communities, the use of these plants is 

accompanied by rituals, prayers, or other spiritual 
practices, emphasizing the holistic approach to 
healing [37]. These practices have brought to 
light various plant based interventions used for 
mentally ill persons thus giving a basis for 
scientific evaluation of these plants, even though 
some of them are under reported. 
 

3. PHYTOCHEMICAL CONSTITUENTS 
OF MEDICINAL PLANTS 

 

3.1 Overview of the Active Compounds 
Responsible for Antimicrobial and 
Neuroprotective Effects 

 
Medicinal plants contain a wide array of 
phytochemicals that contribute to their 
therapeutic effects [45]. Among these, alkaloids, 
flavonoids, terpenoids, phenolics, and glycosides 
are prominent in exerting antimicrobial and 
neuroprotective activities [46]. The list of these 
phytochemicals and their pharmacological 
indications are presented in Table 1. 

 
Table 1. List of plant phytochemicals and their pharmacological indications 

 

S/
N 

Phytochemical Chemical Structure Pharmacological Indication References 

1 Alkaloids 

  

Broad-spectrum antimicrobial 
activity; 
Neuroprotective effect 

[148] [166] 

2 Flavonoids 

 

Antioxidant properties; 
Modulate oxidative stress and 
inflammation in the brain; 
Modulate protein expression and 
ameliorate cognitive dysfunction; 
modulate neurotransmitters like 
serotonin, and dopamine. 

[167] [168] 

3 Terpenoids 

 

Antimicrobial properties; 
Anxiolytic and antidepressant 
effects; Anti-schizophrenic 
activity. 

[23] [169] 
 

4 Tannins: 

 

Protects against microbial 
infections; Exerts antidepressant 
effects. 

[55] [170]  
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S/
N 

Phytochemical Chemical Structure Pharmacological Indication References 

5 Saponins 

 

Both antimicrobial and 
neuroprotective activities; 
Modulate the immune system 
and protect neurons from 
oxidative stress. 

[160] [161]  

6 Coumarins 

 

Antimicrobial activity, and also 
acts on the central nervous 
system to alleviate anxiety and 
depression. 

[162] [163] 

7 Naphthoquinon
es 

Plumbagin, diospyrin, 
isodiospyrin 

 

 

Antimicrobial activity, 
Neuroprotective against 
Alzheimer’s Disease, 
Depression-like Behavior and 
Memory Deficits 

[77] [80,164] 
[165]  

 

4. SYNERGISTIC EFFECTS OF 
PHYTOCHEMICALS ON MENTAL 
HEALTH AND MICROBIAL 
INFECTIONS 

 

The phytochemicals in medicinal plants often 
work synergistically, enhancing each other's 
effects on mental health and microbial infections 
[47,48]. For example, the combination of 
flavonoids and alkaloids in a plant extract may 
result in enhanced neuroprotective and 
antimicrobial activities compared to the isolated 
compounds [49]. This synergy is crucial in 
traditional medicine, where whole plant extracts 
are often used rather than isolated compounds, 
providing a broad spectrum of therapeutic effects 
[50]. 
 

5. MECHANISMS OF ACTION 
 

5.1 Anti-Inflammatory 
 

Mental health disorders, particularly those with 
an inflammatory component, may be influenced 
by microbial infections [51]. The antimicrobial 

properties of certain plants can reduce the 
microbial load and, consequently, the 
inflammation that contributes to mental health 
issues [52]. For example, antimicrobial activity 
against gut pathogens can lead to a reduction in 
systemic inflammation, which has been linked to 
depression and anxiety [51]. Antimicrobials like 
Diospyros mespiliformis play a significant role as 
an anxiolytic by reducing the inflammatory 
process [53]. 
 
Antimicrobial phytochemicals like resveratrol and 
curcumin not only inhibit microbial growth but 
also protect neurons from damage caused by 
oxidative stress and inflammation [54,55]. This 
dual action is particularly relevant in conditions 
like depression, where both microbial imbalances 
and neuro-inflammation are contributing factors 
[53].  
 

5.2 Antioxidant 
 
They also exhibit their effects on improving 
mental health through their antioxidant activity, 
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thereby reducing free radicals that potentially 
damage neurons. Examples of such 
antimicrobials are Allium cepa L. [56], 
Chrysanthellum americanum L, a plant in west 
Africa [57,58]. Cnestis ferruginea Vahl ex DC 
(Connaraceae) exerts its antioxidant activity by 
enhancing superoxide dismutase [59]. 
 

5.3 Modulation of Neurotransmitters 
 

Neurotransmitters are chemical messengers in 
the brain abnormal levels of which can lead to 
mental disorders, for example, dopamine, 
serotonin, and norepinephrine amongst others 
[60]. They are often a target in managing these 
disorders. 
 

One of the ways antimicrobials exert their effect 
on mental health is by enhancing 
neurotransmitters like serotonin, thus giving an 
anxiolytic and antidepressant outcome. For 
example, Cnestis ferruginea Vahl ex DC 
(Connaraceae) [59]. Evidence exists for the link 
of depression with reduced dopamine levels [61] 
and Allium cepa L., has been shown to exert its 
antidepressant effect by reducing the metabolism 
of dopamine [62].  Red onion husk demonstrates 
a counteractive effect on ketamine-induced 
oxidative stress and neuronal hyperactivity 
highlighting its potential as a complementary 
therapeutic strategy for managing manic 
episodes in bipolar disorder [63]. 
 

A biologically active compound derived 
from Celastrus paniculatus Willd. (black oil plant), 
known as 3-(3,4-dimethoxy phenyl)-1- (4-
methoxyphenyl) prop-2-en-1-one (DPMPP), 
appears to be a valuable therapeutic target for 
schizophrenia and other associated 
neuropsychiatric conditions by restoring 
neurotransmitters like dopamine, norepinephrine, 
serotonin, and monoamine oxidase (MAO) to 
normal activity. This outcome is similar to 
clozapine, a medication used in treatment-
resistant schizophrenia [64,65].  
 

Ficus platyphylla Delile has been proposed to 
have an anti-depressant effect by modulating the 
dopaminergic pathway. The plant is used in 
Nigeria's traditional medicine to cure a wide 
range of mental diseases such as insomnia, 
psychotic symptoms, depression, epilepsy, pain, 
and inflammation [66]. 
 

5.4 Effect on Hypothalamic-Pituitary-
Adrenal (HPA) Axis 

 
Apocynum venetum L. has shown anti-
depressant-like effects equivalent to fluoxetine 

(an anti-depressant drug by reducing the activity 
of the HPA axis [67]. Anti-depressant and 
anxiolytic effects are also achieved by the 
normalization of neuroendocrine systems (HPA- 
axis) by Cnestis ferruginea Vahl ex DC 
(Connaraceae) [59]. 
 

5.5 Specific Medicinal Plants with Known 
Antimicrobial and Mental Health 
Benefits 

 
St. John's Wort (Hypericum perforatum): 
Widely used for its antidepressant effects, St. 
John's Wort also possesses antimicrobial 
properties against various bacteria and viruses 
[69]. Its active compounds, hypericin and 
hyperforin, modulate neurotransmitter levels and 
reduce oxidative stress, making it a valuable 
plant in the treatment of depression and anxiety 
[70].  
 
Ashwagandha (Withania somnifera): This 
adaptogenic herb is known for its ability to 
reduce stress and anxiety [71].  It also exhibits 
antimicrobial properties, particularly against 
certain strains of bacteria and fungi. The 
neuroprotective effects of ashwagandha are 
attributed to its withanolides, which modulate 
neurotransmitter levels and reduce 
neuroinflammation [72].  A systematic review 
reveals that it reduces psychopathologies in 
psychosis [73]. 
 
Turmeric (Curcuma longa): Curcumin, the 
active compound in turmeric, is well-known for its 
anti-inflammatory and antimicrobial properties 
[74,75]. It also has neuroprotective effects, 
making it beneficial in the treatment of 
depression and anxiety. Curcumin's ability to 
cross the blood-brain barrier allows it to exert 
direct effects on brain function [76]. The list of 
some medicinal plants with antimicrobial 
properties used in the management of mental 
health is presented in Table 2. 
 

6. CASE STUDIES OR DOCUMENTED 
USES IN DIFFERENT REGIONS OR 
COMMUNITIES 

 

Africa: In various African communities, plants 
like Zanthoxylum chalybeum and Moringa 
oleifera are used for both their antimicrobial 
properties and their ability to treat mental health 
conditions such as anxiety and depression [113]. 
Traditional healers often use these plants in 
combination to enhance their therapeutic effects 
[48]. 
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Fig. 1. Mechanisms of bidirectional communication between gut microbiota and the brain. 
SCFA-short chain fatty acid, EEC- entero-epithelial cells, BBB- blood brain barrier [68] 

 
Table 2. Some antimicrobial plants with anxiolytic, antidepressant and antipsychotic 

properties 
 
S/N Plants Family Pharmacological Indications References 

1 Diospyros 
piscatorial(Gurke)  

Ebenaceae Antibacterial activity. [77] 

2 Diospyros  

mespiliformis 

Ebenaceae Analgesic and antipyretic; 
Antihelminthic; Dermatomycosis 

Anxiolytic activity 

Antipsychotic properties 

[53,78,79,80,81] 

3 Allium cepa L Liliaceae Antimicrobial & anxiolytic, 
antidepressant properties 

[56,59,82,83,84] 

 

4 Allium 
ascalonicum Linn. 

Liliaceae Antimicrobial & Anxiolytic 
properties 

[85,86,87] 

5 Jatropha curcas L. Euphorbiaceae Antimicrobial Anti-depressant 
and Anxiolytic and Antipsychotic 
properties 

[88,89,90] 

6 Musa sapientum L. Musaceae Antimicrobial and 
Antidepressant properties 

[89,91,92] 

 

7 Allium 
sativum Linn. 

Liliaceae Antimicrobial, Analgesia. 

Anxiolytic and Antidepressant 
properties 

[93,94,95,96] 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8708963_microorganisms-09-02583-g001.jpg
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S/N Plants Family Pharmacological Indications References 

8 Azadirachta 
indica A. Juss 

Meliaceae Analgesia; Anxiolytic; For the 
treatment of Alzheimer′s 
disease  

[97,98] 

9 Eucalyptus sp Myrtaceae Antimicrobial, Antioxidant; 
Antipsychotic, Antidepressant 
properties 

[23,99,100,101,102,103] 

10 Talinum 
triangulare (Jacq.) 
Willd. 

Portulaceae  Neuroprotection; Antiviral; 
Antibacterial and 
anticancer properties 

[104] 

11 Olax 
subscorpioidea 
Oliv. 

Olacaceae Antimicrobial, Prevention of 
oxido-inflammatory damage and 
modulation of cholinergic 
transmission. 
Antidepressant property 

[105,106,107] 

12 Rinorea dentata 
Kuntze  

Violaceae Used to manage Alzheimer’s 
disease (AD),  

[108] 

13 Spondias mombin 
L. 

Anacardiaceae Antidepressant and Anxiolytic 
properties 

[109] 

14 
 

Elaeis guineensis 
Jacq.  

Arecaceae Antimicrobial, Antidepressant 
and Anxiolytic properties 

[110,111] 

15 Diospyros melanox
ylon 

 Antimicrobial, Antidepressant [112] 

 

Vernonia Amygdalina (Asteraceae) which 
contains flavonoids, saponins, terpenes, phenolic 
acids, amongst others, possesses antioxidant, 
antimicrobial, and anxiolytic properties, as well 
as antidepressant-like potentials [114-118]. 
Spondias mombin L. (Anacardiaceae) is 
traditionally used for its anxiolytic and 
antidepressant proprties [119], as well as its 
antimicrobial effects [120]. 
  
Asia: In traditional Chinese medicine, plants like 
Bupleurum species are used for both mental 
health disorders and microbial infections [121]. 
These plants are often included in formulas 
designed to balance the mind and body, 
reflecting the holistic approach of traditional 
medicine [37]. Urena lobate (Malvaceae), 
commonly known as Caesarweed or Congo jute 
In India, has some beneficiary activities for 
medicinal and non-medicinal purposes such as 
antioxidant, inflammatory, antimicrobial, 
antidiarrheal, antidiabetic, antihyperlipidemic and 
anxiolytic-like effect [111,122-124]. 
 

Europe: The use of St. John’s Wort (Hypericum 
perforatum) dates back to ancient times, and it is 
among the most researched herbal medicines for 
mental health. It is a first-line treatment for 
depression in several European countries [125]. 
 

7. COMPARISON OF THE 
EFFECTIVENESS OF DIFFERENT 
PLANTS 

 

Comparative studies have shown that while 
some plants like St. John's Wort are more 

effective in treating depression, others like 
ashwagandha may be better suited for               
anxiety due to their adaptogenic properties 
[72,126]. The antimicrobial activity of these 
plants also varies, with turmeric being particularly 
potent against a broad spectrum of pathogens 
[74]. 
 

8. CLINICAL AND PRECLINICAL STUDIES 
 

8.1 Summary of Clinical Trials or 
Preclinical Studies Involving These 
Medicinal Plants 

 
Several clinical and preclinical studies have 
investigated the efficacy of medicinal plants with 
antimicrobial and neuroprotective properties in 
treating mental health disorders: 
 
St. John's Wort: Numerous clinical trials have 
confirmed its efficacy in treating mild to moderate 
depression, with some studies also highlighting 
its antimicrobial effects [126]. 
 
Ashwagandha: Clinical trials have shown that 
ashwagandha can reduce symptoms of anxiety 
and stress, with some studies also pointing to its 
antimicrobial properties [71]. 

 
Turmeric: Preclinical studies on turmeric have 
demonstrated its neuroprotective and 
antimicrobial effects, with ongoing clinical trials 
exploring its potential in treating depression and 
anxiety [76]. 
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Fig. 2. Pictorial representation of some antimicrobial plants with anxiolytic, anti-depressant and anti-psychotic properties 

Allium cepa Allium ascalonicum 
Linn.

Jatropha curcas L. Musa sapientum Allium sativum Linn. Azadirachta indica A. 
Juss

Eucalyptus sp. Talinum triangulare 
(Jacq.) Willd.

Olax subscorpioidea 
Oliv.

Rinorea dentata Kuntze Spondias mombin L. Elaeis guineensis Jacq

Ashwagandha (Withania 
somnifera)

Diospyros piscatoria 
(Gurke)

Eucalyptus globulus Turmeric (Curcuma 
longa)

St. John's Wort 
(Hypericum perforatum)
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8.2 Evidence Supporting the Use of these 
Plants in Mental Health Treatments 

 
The evidence supporting the use of these plants 
in mental health treatments is strong, particularly 
for conditions like depression and anxiety [69]. 
The combination of antimicrobial and 
neuroprotective effects makes these plants 
especially valuable in cases where infections or 
inflammation play a role in mental health 
disorders [72]. 
 
8.2.1 Clinical trials 
 
Clinical trials have shown that Gotu kola extract 
improves working memory in humans [127]. The 
following medicinal plants: lemon grass (C. 
citratus), lavender (L. officinalis), lemon balm (M. 
officinalis), passion fruit (P. incarnata) and 
valerian (V. officinalis), were noted to have 
anxiolytic effect in pre-clinical and clinical 
studies. Chamomile (M. chamomilla) presented 
clinical anxiolytic efficacy. In addition, 
antidepressant effects were reported for lavender 
and lemon balm in the pre-clinical studies, as 
well as for lemon balm and valerian in the clinical 
studies [128]. 
 

8.3 Challenges in Translating Traditional 
Knowledge into Clinical Practice 

 
One of the major challenges in translating 
traditional knowledge into clinical practice is the 
standardization of plant extracts [129]. The 
variability in phytochemical content due to factors 
like growing conditions and extraction methods 
can lead to inconsistent results in clinical trials. 
Additionally, the complexity of plant extracts, with 
their multiple active compounds, poses 
challenges in understanding their mechanisms of 
action and potential interactions with 
conventional medications [130,131]. 
 

9. SAFETY, EFFICACY, AND TOXICITY 
 

9.1 Assessment of the Safety and 
Efficacy of Medicinal Plants 

 
The safety and efficacy of medicinal plants used 
for treating mental health disorders are 
paramount, especially when considering their 
dual role in providing antimicrobial and 
neuroprotective benefits [132]. Traditionally, 
these plants have been used for centuries, often 
without documented adverse effects, suggesting 
a level of safety [133]. However, modern 

scientific evaluation is essential to confirm these 
findings. 
 
Safety: The safety of medicinal plants varies 
based on factors such as species, dosage, 
preparation method, and individual patient 
characteristics [11]. For example, St. John’s 
Wort, while generally considered safe, can cause 
photosensitivity in some individuals [70]. 
Ashwagandha is another plant widely regarded 
as safe, but it may cause gastrointestinal upset in 
some people [71]. 
 
Efficacy: The efficacy of these plants is 
supported by both traditional use and modern 
studies. For instance, St. John’s Wort is well-
documented for its antidepressant effects [70], 
while turmeric is recognized for its anti-
inflammatory and neuroprotective properties [76]. 
However, the efficacy can be influenced by the 
quality of the plant material and the method of 
preparation [134].  
 

9.2 Potential Side Effects and Toxicity 
Concerns 

 
Despite their therapeutic benefits, some 
medicinal plants may have potential side effects 
or toxicity concerns that need to be addressed 
[10]: 
 
Side Effects: Common side effects of medicinal 
plants include gastrointestinal discomfort, allergic 
reactions, and interactions with conventional 
medications. For instance, St. John’s Wort can 
interact with antidepressants, leading to 
serotonin syndrome, a potentially life-threatening 
condition [31,70]. 
 
Toxicity Concerns: Some plants, particularly in 
high doses or with prolonged use, may be toxic 
[135]. For example, kava, used traditionally for its 
anxiolytic effects, has been associated with 
hepatotoxicity in some cases [136]. Additionally, 
the presence of heavy metals, pesticides, or 
adulterants in poorly regulated herbal products 
can pose significant health risks [137]. 
 

9.3 Safe Dosage Levels and Preparation 
Methods 

 
Determining safe dosage levels is crucial in the 
use of medicinal plants [135]. Traditional 
knowledge often provides guidelines, but modern 
research is needed to validate these dosages 
and ensure safety: 
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Dosage Levels: Safe dosage levels can vary 
depending on the plant, its preparation, and the 
individual's health status [135]. For instance, the 
typical dose of St. John’s Wort extract for 
depression is 300 mg, taken three times daily, 
standardized to 0.3% hypericin content [138]. 
 
Preparation Methods: The method of 
preparation can significantly influence both the 
safety and efficacy of medicinal plants [11]. 
Traditional methods include decoctions, 
infusions, and tinctures [139]. Modern 
techniques, such as standardized extracts, 
ensure consistency in the concentration of active 
compounds, which is vital for both safety and 
efficacy [140]. 
 

10. CHALLENGES AND LIMITATIONS 
 
Challenges in Standardizing Plant-Based 
Treatments: One of the significant challenges in 
using medicinal plants is the lack of 
standardization [140].  
 
Variability in phytochemical content due to 
factors such as geographical location, climate, 
soil conditions, and harvesting time can lead to 
inconsistencies in the therapeutic efficacy of 
these plants [141]. 
 
Standardization Issues: Unlike pharmaceutical 
drugs, which have a single active ingredient, 
medicinal plants contain a complex mixture of 
compounds [131]. Standardizing these mixtures 
to ensure consistent potency and safety is 
challenging but necessary for their integration 
into modern medicine [142]. 
 
Possible solutions to this include researchers 
familiarizing with the locals on the way these 
plant based substances are being administered, 
encouraging individuals to give their reviews 
about them by sending out language based 
questionnaires, and provision of funding by 
governmental bodies or non- governmental 
organizations 
 

10.1 Limitations in Current Research and 
Knowledge Gaps 

 
Despite the long history of using medicinal 
plants, there are still significant limitations in 
current research: 
 
Limited Clinical Trials: Many medicinal plants 
have been studied primarily in preclinical 
settings, with a lack of robust clinical trials to 

confirm their efficacy and safety in humans [31]. 
This gap in research makes it difficult to fully 
endorse these plants for widespread clinical use 
[130]. There is also a small body of knowledge 
about the use of these plants in Nigeria, as they 
are under reported. 
 
Knowledge Gaps: There is also a gap in 
understanding the precise mechanisms of action 
of many medicinal plants, particularly how their 
antimicrobial properties intersect with 
neuroprotective effects [143]. Additionally, there 
is limited research on potential interactions 
between these plants and conventional 
medications [144]. 

 
10.2 Ethical Considerations in the Use of 

Indigenous Knowledge 
 
The use of indigenous knowledge in modern 
medicine raises important ethical considerations: 
 
Intellectual Property: Indigenous communities 
have developed extensive knowledge of 
medicinal plants over centuries [33]. It is crucial 
to recognize and respect their intellectual 
property rights and ensure that they benefit from 
any commercialization of this knowledge [145]. 
 
Cultural Sensitivity: The integration of 
indigenous knowledge into modern medicine 
should be done with cultural sensitivity, ensuring 
that traditional practices are respected and 
preserved [146]. 
 

10.3 Potential for Drug Development 
 
Medicinal plants hold tremendous potential as a 
source for new drugs, particularly in the context 
of antimicrobial resistance and mental health 
disorders: 
 
New Drug Development: The diverse 
phytochemical profiles of medicinal plants offer a 
rich source for discovering new antimicrobial and 
psychoactive drugs [147]. For example, 
berberine, an alkaloid from Berberis species, is 
being explored for its potential to treat both 
infections and neurological disorders [148]. 
 
Antimicrobial Resistance: The growing 
problem of antimicrobial resistance makes the 
search for new antimicrobial agents urgent [149]. 
Plants like Diospyros spp., Eucalyptus sp.. garlic 
(Allium sativum), shallot (Allium ascalonicum), 
Cola sp. Schott Funtumia elastica (Preuss) Stapf. 
Trichilia heudelotii with its well-documented 
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antimicrobial properties, are being studied for its 
potential to develop new antibiotics [77,80,85,99, 
150-155].  

 
10.4 Opportunities for Integrating 

Traditional Knowledge with Modern 
Medicine 

 
The integration of traditional knowledge with 
modern medicine offers several opportunities: 
 
Complementary Therapies: Medicinal plants 
can be used as complementary therapies 
alongside conventional treatments, particularly in 
mental health [156]. For instance, turmeric 
supplements may be used to enhance the effects 
of antidepressants, given its anti-inflammatory 
properties [74,75]. 
 
Holistic Approaches: Traditional medicine often 
emphasizes a holistic approach to health, which 
can complement the more reductionist approach 
of modern medicine. Integrating this perspective 
can lead to more comprehensive and effective 
treatment strategies [37]. 
 

10.5 The Role of Biotechnology in 
Enhancing the Therapeutic Potential 
of These Plants 

 
Biotechnology offers tools to enhance the 
therapeutic potential of medicinal plants: 
 
Genetic Engineering: Advances in genetic 
engineering allow for the modification of plants to 
increase the yield of active compounds or to 
produce novel phytochemicals with enhanced 
therapeutic properties [157,158]. 
 
Tissue Culture: Tissue culture techniques can 
be used to produce large quantities of medicinal 
plants under controlled conditions, ensuring 
consistent quality and reducing the impact on 
wild populations [159]. 
 

11. CONCLUSION AND FUTURE 
DIRECTIONS 

 

11.1 Summary of Key Findings and Their 
Implications for Mental Health 
Treatment 

 
This review highlights the significant potential of 
medicinal plants with antimicrobial properties in 
exerting anxiolytic, antidepressant, and 
antipsychotic effects in the management of 

mental disorders. The dual action of these plants 
on both microbial infections and neurological 
pathways offers a promising approach to 
managing conditions like depression, anxiety, 
and neurodegenerative diseases. 
 

11.2 Recommendations for Future 
Research and Clinical Studies 

 

Clinical Trials: More clinical trials are needed to 
confirm the efficacy and safety of these plants in 
treating mental health disorders. 
 

Mechanistic Studies: Research should focus on 
elucidating the mechanisms by which these 
plants exert their effects, particularly the 
interaction between their antimicrobial and 
neuroprotective activities. 
 

Standardization: Efforts should be made to 
standardize the preparation and dosage of these 
plants to ensure consistency and safety in their 
use. 
 

11.3 The Potential Impact of These 
Medicinal Plants on Global Mental 
Health Care 

 

Medicinal plants with antimicrobial, 
antidepressant, anxiolytic, and antipsychotic 
properties have the potential to significantly 
impact global mental health care, particularly in 
regions where access to conventional 
medications is limited. By integrating traditional 
knowledge with modern scientific research, these 
plants could provide affordable, effective, and 
culturally acceptable treatments for mental health 
disorders on a global scale. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of this manuscript.  
 

CONSENT 
 

It is not applicable. 
 

ETHICAL APPROVAL 
 

It is not applicable. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
137 

 

REFERENCES 
 
1. Charlson F, Van Ommeren M, Flaxman A, 

Cornett J, Whiteford H, Saxena S. New 
WHO prevalence estimates of mental 
disorders in conflict settings: A systematic 
review and meta-analysis. The Lancet. 
2019;394(10194):240-248. 

2. WHO. World Health Organization; 2024. 
Available:https://www.who.int/data/gho/dat
a/themes /theme-details/GHO/mental-
health. 21:18. 30/09/2024. 

3. WHO. World Health Organization; 2024. 
Available:https://www.who.int/news-
room/fact-sheet s/detail/mental-disorders. 
01:12. 01/10/2024. 

4. Bonnín CDM, Reinares M, Martínez-Arán 
A, Jiménez E, Sánchez-Moreno J, Solé B, 
et al. Improving functioning, quality of life, 
and well-being in patients with bipolar 
disorder. Int J Neuropsy chopharmacol. 
2019;22(8):467-77. 

5. Jauhar S, Cowen PJ, Browning M. Fifty 
years on: Serotonin and depression. J 
Psychopharmacol. 2023;37(3):237-41.  
DOI: 10.1177/02698811231161813 

6. Stein DJ, Shoptaw SJ, Vigo DV, Lund C, 
Cuijpers P, Bantjes J, et al. Psychiatric 
diagnosis and treatment in the 21st 
century: Paradigm shifts versus 
incremental integration. World Psychiatry. 
2022;21(3):393-414. 

7. Osimo EF, Stahl SM, Farooqi IS, Hall J, 
Underwood JF, Smith ESJ, et al. 
Neurotransmitters and receptors. 
Cambridge Textbook Neurosci 
Psychiatrists. 2023;16. 

8. Patel V, Saxena S, Lund C, Thornicroft G, 
Baingana F, Bolton P, et al. The Lancet 
commission on global mental health and 
sustainable development. Lancet. 2018; 
392(10157):1553-98. 

9. Sen S, Chakraborty R. Revival, 
modernization and integration of Indian 
traditional herbal medicine in clinical 
practice: Importance, challenges, and 
future. Journal of Traditional and 
Complementary Medicine. 2017;7(2):234-
44. 

10. Jamshidi-Kia F, Lorigooini Z, Amini-Khoei 
H. Medicinal plants: past history and future 
perspective. J Herb Med Pharmacol. 
2017;7(1):1-7. 

11. Süntar I. Importance of 
ethnopharmacological studies in drug 
discovery: Role of medicinal plants. 

Phytochemistry Reviews. 2020;19(5):1199-
209. 

12. Kenda M, Kočevar Glavač N, Nagy M, 
Sollner Dolenc M. Medicinal plants used 
for anxiety, Depression, or stress 
treatment: an update. Molecules. 2022;27 
(18):6021. 

13. Moragrega I, Ríos JL. Medicinal plants in 
the treatment of depression. II: evidence 
from clinical trials. Planta Med. 
2022;88(12):1092-110. 

14. Halverson T, Alagiakrishnan K. Gut 
microbes in neurocognitive and mental 
health disorders. Ann Med. 2020;52(8): 
423-43. 

15. Góralczyk-Bińkowska A, Szmajda-Krygier 
D, Kozłowska E. The microbiota–gut–brain 
axis in psychiatric disorders. International 
Journal of Molecular Sciences. 2022;23 
(19):11245. 

16. Lee Y, Kim YK. Understanding the 
connection between the gut–brain axis and 
stress/anxiety disorders. Curr Psychiatry 
Rep. 2021;23:1-7. 

17. Bistoletti M, Bosi A, Banfi D, Giaroni C, Baj 
A. The microbiota-gut-brain axis: Focus on 
the fundamental communication pathways. 
Progress in molecular biology and 
translational science. 2020;176:43-110. 

18. Ahmed GK, Ramadan HKA, Elbeh K, 
Haridy N. Bridging the gap: associations 
between gut microbiota and psychiatric 
disorders. Middle East Curr Psychiatry. 
2024;31:9. 
Available:https://doi.org/10.1186/s43045-
024-00395-9 

19. Xiong RG, Li J, Cheng J, Zhou DD, Wu 
SX, Huang SY, et al. The role of gut 
microbiota in anxiety, depression, and 
other mental disorders as well as the 
protective effects of dietary components. 
Nutrients. 2023;15(14):3258. 

20. Mitrea L, Nemeş SA, Szabo K, Teleky BE, 
Vodnar DC. Guts imbalance imbalances 
the brain: A review of gut microbiota 
association with neurological and 
psychiatric disorders. Front Med. 2022; 
9:813204. 

21. Halverson T, Alagiakrishnan K. Gut 
microbes in neurocognitive and mental 
health disorders. Annals of Medicine. 
2020;52(8):423-43. 

22. Pferschy-Wenzig EM, Pausan MR, 
Ardjomand-Woelkart K, Röck S, Ammar 
RM, Kelber O, et al. Medicinal plants and 
their impact on the gut microbiome in 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
138 

 

mental health: A systematic review. 
Nutrients. 2022;14(10):2111. 

23. Khan AN, Jawarkar RD, Zaki ME, Al 
Mutairi AA. Natural compounds for 
oxidative stress and neuroprotection in 
schizophrenia: Composition, mechanisms, 
and therapeutic potential. Nutr Neurosci. 
2024;1-15. 

24. Correia AS, Cardoso A, Vale N. Oxidative 
stress in depression: The link with the 
stress response, neuroinflammation, 
serotonin, neurogenesis and synaptic 
plasticity. Antioxidants (Basel). 2023; 
12(2):470.  
DOI:10.3390/antiox12020470. PMID: 
36830028; PMCID: PMC9951986. 

25. Bajpai A, Verma AK, Srivastava M, 
Srivastava R. Oxidative stress and major 
depression. J Clin Diagn Res. 2014;8 
DOI: 10.7860/JCDR/2014/10258.5292. 

26. Wang J, Chen W, Wang Y. The 
relationship between gut microbiota and 
inflammatory diseases: the role of 
macrophages. Front Microbiol. 2020.  
Available:https://doi.org/10.3389/fmicb.202
0.01065 

27. Clapp M, Aurora N, Herrera L, Bhatia M, 
Wilen E, Wakefield S. Gut microbiota's 
effect on mental health: The gut-brain axis. 
Clin Pract. 2017;7(4):987. 
DOI:10.4081/cp.2017.987.  
PMID: 29071061; PMCID: PMC5641835. 

28. Al Bander Z, Nitert MD, Mousa A, 
Naderpoor N. The gut microbiota and 
inflammation: an overview. Int J Environ 
Res Public Health. 2020;17(20):7618.  
DOI: 10.3390/ijerph17207618. PMID: 
33086688; PMCID: PMC7589951. 

29. Madison AA, Bailey MT. Stressed to the 
core: Inflammation and intestinal 
permeability link stress-related gut 
microbiota shifts to mental health 
outcomes. Biol Psychiatry. 2024;95(4):339-
47. 
DOI:10.1016/j.biopsych.2023.10.014. Epub 
2023 Oct 29. PMID: 38353184; PMCID: 
PMC10867428. 

30. Miranda JJ. Medicinal plants and their 
traditional uses in different locations. In: 
Phytomedicine. Academic Press. 2021; 
207-23. 

31. Akbar S. Handbook of 200 medicinal 
plants: A comprehensive review of their 
traditional medical uses and scientific 
justifications; 2020. 

32. Giannenas I, Sidiropoulou E, Bonos E, 
Christaki E, Florou-Paneri P. The history of 

herbs, medicinal and aromatic plants, and 
their extracts: Past, current situation and 
future perspectives. In: Feed additives. 
Academic Press. 2020;1-18. 

33. Redvers N, Blondin BS. Traditional 
Indigenous medicine in North America: A 
scoping review. Plos One. 2020;15(8) 

34. Che CT, George V, Ijinu TP, 
Pushpangadan P, Andrae-Marobela K. 
Traditional medicine. In: Pharmacognosy. 
Academic Press; 2024. p. 11-28. 

35. Habarurema GS. Health, medicine, and 
society. Journal of Advanced Research in 
Medical and Health Science. 2021;7(9):1-
15. ISSN 2208-2425. 

36. Zhou H, Zhang J, Kirbis BS, Mula Z, Zhang 
W, Kuang Y, Yin L. Ethnobotanical study 
on medicinal plants used by Bulang people 
in Yunnan, China. J Ethnobiol Ethnomed. 
2023;19(1):38. 

37. Jacob DE, Izah SC, Nelson IU, Daniel KS. 
Indigenous knowledge and 
phytochemistry: Deciphering the healing 
power of herbal medicine. In: Herbal 
medicine phytochemistry: Applications and 
trends. Cham: Springer International 
Publishing; 2024. p. 1953-2005. 

38. Kumar A, Kumar S, Komal, Ramchiary N, 
Singh P. Role of traditional ethnobotanical 
knowledge and indigenous communities in 
achieving sustainable development goals. 
Sustainability. 2021;13(6):3062. 

39. Domingo-Fernández D, Gadiya Y, Mubeen 
S, Bollerman TJ, Healy MD, Chanana S, 
Colluru V. Modern drug discovery using 
ethnobotany: A large-scale cross-cultural 
analysis of traditional medicine reveals 
common therapeutic uses. I Science. 
2023;26(9). 

40. Bonokwane MB, Lekhooa M, Struwig M, 
Aremu AO. Antidepressant effects of South 
African plants: an appraisal of 
ethnobotanical surveys, 
ethnopharmacological and phytochemical 
studies. Front Pharmacol. 2022;13: 
895286. 

41. Subu MA, Holmes D, Arumugam A, Al-
Yateem N, Maria Dias J, Rahman SA, 
Abraham MS. Traditional, religious, and 
cultural perspectives on mental illness: A 
qualitative study on causal beliefs and 
treatment use. International Journal of 
Qualitative Studies on Health and Well-
Being. 2022;17(1):2123090. 

42. Labinjo T, Serrant L, Ashmore R, Turner J. 
Perceptions, attitudes and cultural 
understandings of mental health in Nigeria: 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
139 

 

A scoping review of published literature. 
Ment Health Relig Cult. 2020;23(7):606-
624. 

43. Lloyd CE, Panagopoulos MC. Narratives of 
externality, oppression, and agency: 
Perceptions of the role of the demonic in 
mental illness among evangelical 
Christians. Pastoral Psychology. 2023;72 
(4):501-523. 

44. Ona G, Berrada A, Bouso JC. 
Communalistic use of psychoactive plants 
as a bridge between traditional healing 
practices and Western medicine: a new 
path for the global mental health 
movement. Transcult Psychiatry. 2022;59 
(5):638-651. 

45. Ben-Shabat S, Yarmolinsky L, Porat D, 
Dahan A. Antiviral effect of phytochemicals 
from medicinal plants: Applications and 
drug delivery strategies. Drug Delivery and 
Translational Research. 2020;10:354-367. 

46. Hilal B, Khan MM, Fariduddin Q. Recent 
advancements in deciphering the 
therapeutic properties of plant secondary 
metabolites: phenolics, terpenes, and 
alkaloids. Plant Physiol Biochem. 2024; 
108674. 

47. Pferschy-Wenzig EM, Pausan MR, 
Ardjomand-Woelkart K, Röck S, Ammar 
RM, Kelber O, Bauer R. Medicinal plants 
and their impact on the gut microbiome in 
mental health: a systematic review. 
Nutrients. 2022;14(10):2111. 

48. Ugboko HU, Nwinyi OC, Oranusi SU, 
Fatoki TH, Omonhinmin CA. Antimicrobial 
importance of medicinal plants in Nigeria. 
The Scientific World Journal. 2020; 
2020(1).  
DOI: 10.1155/2020/7059323. 

49. Mohd Sairazi NS, Sirajudeen KNS. Natural 
products and their bioactive compounds: 
Neuroprotective potentials against 
neurodegenerative diseases. 
Evidence‐Based Complementary and 
Alternative Medicine. 2020;2020(1): 
6565396. 

50. Álvarez-Martínez FJ, Barrajón-Catalán E, 
Herranz-López M, Micol V. Antibacterial 
plant compounds, extracts and essential 
oils: an updated review on their effects and 
putative mechanisms of action. 
Phytomedicine. 2021;90:153626. 

51. Appleton J. The gut-brain axis: influence of 
microbiota on mood and mental health. 
Integrative Medicine: A Clinician's Journal. 
2018;17(4):28-30. 

52. Rieder R, Wisniewski PJ, Alderman BL, 
Campbell SC. Microbes and mental health: 
a review. Brain, behavior, and immunity. 
2017;66:9-17. 

53. Atsang à Kiki G, Egre F, Minoué Kuum 
MG, Takvou F, Zramah M, Dzeufiet 
Djomeni PD. Analgesic and anxiolytic 
properties of aqueous extract of bark from 
trunk of Diospyros mespiliformis 
(Ebenaceae) on arthritis induced in mice. J 
Exp Mol Biol. 2023;24(2):87-106. 
Available:https://doi.org/10.47743/jemb-
2023-88 

54. Muscolo A, Mariateresa O, Giulio T, 
Mariateresa R. Oxidative stress: the role of 
antioxidant phytochemicals in the 
prevention and treatment of diseases. 
International journal of molecular sciences. 
2024;25(6):3264. 

55. Jing W, Xiaolan C, Yu C, Feng Q, Haifeng 
Y. Pharmacological effects and 
mechanisms of tannic acid. Biomed 
Pharmacother. 2022;154:113561. 

56. Samad N, Saleem A. Administration of 
Allium cepa L. bulb attenuates stress-
produced anxiety and depression and 
improves memory in male mice. Metab 
Brain Dis. 2018;33:271-281. 
Available:https://doi.org/10.1007/s11011-
017-0159-1 

57. Cojocariu R, Ciobica A, Balmus IM, et al. 
Antioxidant capacity and behavioral 
relevance of a polyphenolic extract of 
Chrysanthellum americanum in a rat model 
of irritable bowel syndrome. Oxid Med Cell 
Longev. 

58. Remali J, Aizat WM. Medicinal plants and 
plant-based traditional medicine: 
Alternative treatments for depression and 
their potential mechanisms of action. 
Heliyon. 2024;10(20). ISSN 2405-8440. 
Available:https://doi.org/10.1016/j.heliyon.2
024.e38986 

59. Ishola IO, Akinleye MO, Oduola MD, 
Adeyemi OO. Roles of monoaminergic, 
antioxidant defense and neuroendocrine 
systems in antidepressant-like effect of 
Cnestis ferruginea Vahl ex DC 
(Connaraceae) in rats. Biomed 
Pharmacother. 2016;83:340-348. 
Available:https://doi.org/10.1016/j.biopha.2
016.06.054 

60. Teleanu RI, Niculescu AG, Roza E, 
Vladâcenco O, Grumezescu AM, Teleanu 
DM. Neurotransmitters: key factors in 
neurological and neurodegenerative 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
140 

 

disorders of the central nervous system. Int 
J Mol Sci. 2022;23(11):5954.  
DOI: 10.3390/ijms23115954 

61. Felger J, Li Z, Haroon E, Woolwine BJ, 
Jung MY, Hu X, Miller AH. Inflammation is 
associated with decreased functional 
connectivity within corticostriatal reward 
circuitry in depression. Mol Psychiatry. 
2016;21:1358–1365. 
Available:https://doi.org/10.1038/mp.2015.
168 

62. Sakakibara H, Yoshino S, Kawai Y, Terao 
J. Antidepressant-like effect of onion 
(Allium cepa L.) powder in a rat behavioral 
model of depression. Biosci Biotechnol 
Biochem. 2008;72:94–100. 

63. Ekeanyanwu CR, Ekeanyanwu CL, 
Ugochukwu KN. Towards a natural 
treatment for mania: red onion husk extract 
modulates neuronal resilience, redox 
signalling, and glial activation. Int J Bipolar 
Disord. 2024;12:16. 
Available:https://doi.org/10.1186/s40345-
024-00338-7 

64. Venkataramaiah C, Lakshmi Priya B, 
Rajendra W. Perturbations in the 
catecholamine metabolism and protective 
effect of ‘3-(3, 4-dimethoxy phenyl)-1-
4(methoxy phenyl) prop-2-en-1-one’ during 
ketamine-induced schizophrenia: an in vivo 
and in silico studies. J Biomol Struct Dyn. 
2020. 

65. Faden J. Treatment-resistant 
schizophrenia: A brief overview of 
treatment options. J Clin Psychiatry. 
2019;80.  
DOI: 10.4088/JCP.18ac12394. 

66. Abi-Dargham A, Rodenhiser J, Printz D, et 
al. Increased baseline occupancy of D2 
receptors by dopamine in schizophrenia. 
Proceedings of the National Academy of 
Sciences; 2000. 

67. Li X, Wu T, Yu Z, et al. Apocynum 
venetum leaf extract reverses depressive-
like behaviors in chronically stressed rats 
by inhibiting oxidative stress and 
apoptosis. Biomed Pharmacother. 
2018;100:394–406. 

68. Dicks LMT, Hurn D, Hermanus D. Gut 
bacteria and neuropsychiatric disorders. 
Microorganisms. 2021;9(12):2583.  
DOI: 10.3390/microorganisms9122583. 
PMID: 34946184; PMCID: PMC8708963 

69. Mullaicharam AR, Halligudi N. St John's 
wort (Hypericum perforatum L.): A review 
of its chemistry, pharmacology and clinical 
properties. International Journal of 

Research in Phytochemical and 
Pharmacological Sciences. 2019;1(1):5–
11. 

70. Fujihashi A, Ramesh S, Govindarajulu M, 
Almaghrabi M, Nadar RM, Deruiter J, 
Dhanasekaran M. St. John’s Wort: A 
therapeutic herb to be cautioned for its 
potential neurotoxic effects and major drug 
interactions. Medicinal Herbs and Fungi: 
Neurotoxicity vs. Neuroprotection. 2021; 
369–389. 

71. Speers AB, Cabey KA, Soumyanath A, 
Wright KM. Effects of Withania somnifera 
(Ashwagandha) on stress and the stress-
related neuropsychiatric disorders anxiety, 
depression, and insomnia. Current 
Neuropharmacology. 2021;19(9):1468. 

72. Gupta S, Bansal RN, Sodhi SPS, Brar GK, 
Molhotra M. Ashwagandha (Withania 
somnifera)–a herb with versatile medicinal 
properties empowering human physical 
and mental health. Journal of Pre-Clinical 
and Clinical Research. 2021;15(3):129–
133. 

73. Kulamarva K, Shivakumar V, Chikkanna U, 
Kumar Ramakrishna K, Bhargav H, 
Varambally S. Role of Ayurveda in the 
management of psychotic disorders: A 
systematic review of clinical evidence. 
Journal of Ayurveda and Integrative 
Medicine. 2023;14(3):100720.  
DOI: 10.1016/j.jaim.2023.100720. Epub 
2023 Jun 7. 

74. Sharifi-Rad J, Rayess YE, Rizk AA, 
Sadaka C, Zgheib R, Zam W, Martins N. 
Turmeric and its major compound 
curcumin on health: bioactive effects and 
safety profiles for food, pharmaceutical, 
biotechnological and medicinal 
applications. Journal of Herbmed 
Pharmacology. 2020;11:550909. 

75. Boroumand N, Samarghandian S, 
Hashemy SI. Immunomodulatory, anti-
inflammatory, and antioxidant effects of 
curcumin. J Herbmed Pharmacol. 2018;7 
(4):211–219. 

76. Liczbiński P, Michałowicz J, Bukowska B. 
Molecular mechanism of curcumin action 
in signaling pathways: Review of the latest 
research. Phytother Res. 2020;34(8): 
1992–2005. 

77. Adeniyi BA, Fong HHS, Pezzuto JM, 
Luyengi L, Odelola HA. Antibacterial 
activity of diospyrin, isodiospyrin, and 
bisisodiospyrin from Diospyros piscatoria 
(Gurke) [Ebenaceae]. Phytother Res. 
2000;14:112–117. 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
141 

 

78. Adeniyi BA, Odelola HA, Oso BA. 
Antimicrobial potentials of Diospyros 
mespiliformis (Ebenaceae). African Journal 
of Medicine and Medical Sciences. 1996; 
25(3):221–224. 

79. Ribeiro A, Serrano R, da Silva IBM, 
Gomes ET, Pinto JF, Silva O. The genus 
Diospyros: A review of novel insights into 
the biological activity and species of 
Mozambican flora. Plants. 2023;12:2833. 

80. Lajubutu BA, Pinney RJ, Roberts MF, 
Odelola HA, Oso BA. Antibacterial activity 
of diosquinone and plumbagin from the 
root of Diospyros mespiliformis (Hochst) 
[Ebenaceae]. Phytotherapy Research. 
1995;9:346–350. 

81. Kinda PT, Zerbo P, Guenné S, Compaoré 
M, Ciobica A, Kiendrebeogo M. Medicinal 
plants used for neuropsychiatric disorders 
treatment in the Hauts Bassins region of 
Burkina Faso. Medicines. 2017;4(2):32. 
Available:https://doi.org/10.3390/medicines
4020032 

82. Sonibare MA, Ayoola IO. Medicinal plants 
used in the treatment of neurodegenerative 
disorders in some parts of Southwest 
Nigeria. African Journal of Pharmacy and 
Pharmacology. 2015;9(38):956–965. 

83. García-Fernández M, Castilla-Ortega E, 
Pedraza C, Blanco E, Hurtado-Guerrero I, 
Barbancho MA, Chun J, Rodríguez-de-
Fonseca F, Estivill-Torrús G, Santín Núñez 
LJ. Chronic immobilization in the Malpar1 
knockout mice increases oxidative stress 
in the hippocampus. Int J Neurosci. 
2012;122(10):583–589. 
Available:https://doi.org/10.3109/00207454
.2012.693998 

84. Sakakibara H, Yoshino S, Kawai Y, Terao 
J. Antidepressant-like effect of onion 
(Allium cepa L.) powder in a rat behavioral 
model of depression. Biosci Biotechnol 
Biochem. 2008;72:94–100. 

85. Adeniyi BA, Anyiam FM. In vitro anti-
Helicobacter pylori potential of methanol 
extract of Allium ascalonicum Linn. 
(Liliaceae) leaf: Susceptibility and effect on 
urease activity. Phytotherapy Research. 
2004;18(5):358–361. 

86. Moldovan C, Frumuzachi O, Babotă M, 
Barros L, Mocan A, Carradori S, Crişan G. 
Therapeutic uses and pharmacological 
properties of shallot (Allium ascalonicum): 
A systematic review. Front Nutr. 2022;9: 
903686.  
DOI: 10.3389/fnut.2022.903686. PMID: 
35983491; PMCID: PMC9380064. 

87. Akindele AJ, Sanni HA, Edeh PC. 
Anxiolytic activity of aerial part 
hydroethanolic extract of Allium 
ascalonicum Linn. (Lilliaceae) in mice. 
Functional Foods in Health and Disease. 
2012;2(11):448–459. 

88. Aiyelaagbe OO, Adeniyi BA, Fatunsin OF, 
Arimah BD. In-vitro antimicrobial activity 
and phytochemical analysis of Jatropha 
curcas roots. International Journal of 
Pharmacology. 2007;3(1):106–110.  
DOI: 10.3923/ijp.2007.106.110 

89. Sonibare MA, Ayoola IO. Medicinal plants 
used in the treatment of neurodegenerative 
disorders in some parts of Southwest 
Nigeria. African Journal of Pharmacy and 
Pharmacology. 2015;9(38):956–965. 

90. Bakre AG, Odusanya ST, Olowoparija SF, 
Ojo OR, Olayemi JO, Aderibigbe AO. 
Behavioral and biochemical evidences for 
antidepressant activity of ethanol extract of 
Jatropha curcas in mice subjected to 
chronic unpredictable mild stress. J Biol 
Nat. 2020;11:1–10. 

91. Inwang UA, Ben EE, Uchewa OO,                
Umoh EA, Nwaji AR. Ripe Musa 
sapientum peels exhibit neuroprotection 
against lead acetate-induced brain 
damage in Wistar rats. Nat Natural Product 
Communications. 
2024;19(7):1934578X241265192. 

92. Salako OA, Akindele AJ, Balogun AO, 
Adeyemi OO. Investigation of 
antidepressant, anxiolytic and sedative 
activities of the aqueous leaf extract of 
Musa sapientum Linn. (banana; 
Musaceae). Drug Res (Stuttg). 2019; 
69(03):136-143.  
DOI:10.1055/a-0651-7978. 

93. Adeniyi BA, Oluwole FS, Anyiam FM. 
Antimicrobial and antiulcer activities of 
methanol extract of Allium sativum on 
Helicobacter pylori. J Biol Sci. 2006; 
6(3):521-526. 

94. Hazzaa SM, Abdelaziz SAM, Abd Eldaim 
MA, Abdel-Daim MM, Elgarawany GE. 
Neuroprotective potential of Allium sativum 
against monosodium glutamate-induced 
excitotoxicity: Impact on short-term 
memory, gliosis, and oxidative stress. 
Nutrients. 2020;12(4):1028. 

95. Aminuddin M, Partadiredja G, Sari DCR. 
The effects of black garlic (Allium sativum 
L.) ethanol extract on the estimated total 
number of Purkinje cells and motor 
coordination of male adolescent Wistar 
rats treated with monosodium glutamate. 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
142 

 

Anatomical Science International. 2014;90 
(2):75–81.  
DOI:10.1007/s12565-014-0233-2. 
PMID:24737450. 

96. Rahmani G, Farajdokht F, Mohaddes G, 
Babri S, Ebrahimi V, Ebrahimi H. Garlic 
(Allium sativum) improves anxiety- and 
depressive-related behaviors and brain 
oxidative stress in diabetic rats. Arch 
Physiol Biochem. 2020;126(2):95-100.  
DOI:10.1080/13813455.2018.1494746. 
PMID:30169970. 

97. Ilango K, Maharajan G, Narasimhan S. 
Anti-nociceptive and anti-inflammatory 
activities of Azadirachta indica fruit skin 
extract and its isolated constituent 
azadiradione. Natural Product Research. 
2013;27(16):1463–1467.  
DOI:10.1080/14786419.2012.717288. 

98. Maiti R, Kumar S, Acharya S, 
Raghavendra M. Role of aqueous extract 
of Azadirachta indica leaves in an 
experimental model of Alzheimer′s disease 
in rats. International Journal of Applied and 
Basic Medical Research. 2013;3(1).  
DOI:10.4103/2229-516X.112239. 

99. Adeniyi BA, Ayepola OO. The 
phytochemical screening and antimicrobial 
activity of leaf extracts of Eucalyptus 
camaldulensis and Eucalyptus torelliana 
(Myrtaceae). Journal of Food and Drug 
Analysis. 2008;2(1):34-38. 

100. González-Burgos E, Liaudanskas M, 
Viškelis J, Žvikas V, Janulis V, Gómez-
Serranillos MP. Antioxidant activity, 
neuroprotective properties and bioactive 
constituents analysis of varying polarity 
extracts from Eucalyptus globulus leaves. 
Journal of Food and Drug Analysis. 
2018;26(4):1293-1302. 

101. Trabolsi C, Takash Chamoun W, Hijazi A, 
Nicoletti C, Maresca M, Nasser M. Study of 
neuroprotection by a combination of the 
biological antioxidant (eucalyptus extract) 
and the antihypertensive drug candesartan 
against chronic cerebral ischemia in rats. 
Molecules. 2021;26(4):839. 

102. Pradhan SP, Sahu PK. Antidepressant and 
anticataleptic effects of Eucalyptus 
tereticornis in rats and mice. Journal of 
Krishna Institute of Medical Sciences. 
2020;9(4). 

103. Oyedeji AO, Ekundayo O, Olawore ON, 
Adeniyi BA, Koenig WA. Antimicrobial 
activity of essential oils of five Eucalyptus 
species growing in Nigeria. Fitoterapia. 
1999;70:526-528. 

DOI: 10.1016/S0367-326X(99)00083-0. 
104. Dinesh A, Kumar A. A review on bioactive 

compounds, ethnomedicinal importance 
and pharmacological activities of Talinum 
triangulare (Jacq.) Willd. Chemistry and 
Biodiversity. 2023;20(12). 

105. Adeniyi IA, Oregbesan PO, Adesanya A, 
Olubori MA, Olayinka GS, Ajayi AM, et al. 
Olax subscorpioidea prevented 
scopolamine-induced memory impairment 
through the prevention of oxido-
inflammatory damage and modulation of 
cholinergic transmission. Journal of 
Ethnopharmacol. 2024;318:116995. 

106. Adeoluwa OA, Aderibigbe AO, Bakre AG. 
Evaluation of antidepressant-like effect of 
Olax subscorpioidea Oliv. (Olacaceae) 
extract in mice. Drug Res (Stuttg). 
2015;65(6):306-11. 
DOI:10.1055/s-0034-1382010. 
PMID:24992494. 

107. Adeoluwa OA, Agboola IO, Akinluyi ET, 
Adeoluwa GO, Aderibigbe AO. Evaluation 
of antidepressant-like activity of solvent 
partitioned fractions of Olax 
subscorpioidea Oliv. (Olacaceae) leaf 
extract in rodents. Tropical Journal of 
Natural Product Research. 2023;7(6): 
3230–3235. 
Available:https://tjnpr.org/index.php/home/
article/view/2109. 

108. Oresanya IO, Sonibare MA, Adebayo S, 
Balogun FO, Ashafa AO. Oxidative stress 
mitigation and the inhibition of 
carbohydrate-hydrolysing, lipoxygenase 
(15-LOX), and acetylcholinesterase 
enzymes by methanolic crude extracts and 
partitioned fractions of Rinorea dentata (P 
Beauv.) O Ktze. leaf and stem. J Appl 
Pharm Sci. 2020;10(7):064-072. 

109. Dos Santos Sampaio TI, De Melo NC, De 
Freitas Paiva BT, Da Silva Aleluia GA, Da 
Silva Neto FLP, Da Silva HR, et al. Leaves 
of Spondias mombin L. a traditional 
anxiolytic and antidepressant: 
pharmacological evaluation on zebrafish 
(Danio rerio). Journal of 
ethnopharmacology. 2018;224:563-578.  
DOI:10.1016/j.jep.2018.05.037. 

110. Tow WK, Goh APT, Sundralingam U, 
Palanisamy UD, Sivasothy Y. Flavonoid 
composition and pharmacological 
properties of Elaeis guineensis Jacq. Leaf 
extracts: A systematic review. 
Pharmaceuticals. 2021;14(10):961. 

111. Islam MT, Riaz TA, Ayatollahi SA, Sharifi-
Rad J. Anxiolytic-like effect of Urena lobata 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
143 

 

(L.) in swiss albino mice. Clin Phytosci. 
2021;7(1):11.  
DOI:10.1186/s40816-021-00249-5. 

112. Pospíšil JA. Diospyros: not only delicious 
fruit [thesis]. Czech University of Life 
Sciences Prague. 2023;64. 

113. Auditeau E, Chassagne F, Bourdy G, 
Bounlu M, Jost J, Luna J, et al. Herbal 
medicine for epilepsy seizures in Asia, 
Africa and Latin America: A systematic 
review. J Ethnopharmacol. 2019;234:119-
153. 

114. Erasto P, Grierson DS, Afolayan AJ. 
Evaluation of antioxidant activity and the 
fatty acid profile of the leaves of Vernonia 
amygdalina growing in South Africa. Food 
Chem. 2007;104:636–642. 

115. Imoru JO, Oyemitan IA, Ilesanmi OR. 
Anxiolytic, sedative and hypothermic 
effects of aqueous leaf extract of Vernonia 
amygdalina Del. (Asteraceae) in albino 
mice. British Journal of Pharmaceutical 
Research. 2014;4:2210-2225. 

116. Onasanwo SA, Aitokhuehi NG, Faborode 
SO. Antidepressant-like potentials of 
Vernonia amygdalina (Asteraceae) in 
laboratory mice and the implication of the 
monoaminergic systems. Annals of 
Depression and Anxiety. 2016;3(1):1075-
1080. 

117. Habtamu A, Melaku Y. Antibacterial and 
antioxidant compounds from the flower 
extracts of Vernonia amygdalina. Adv 
Pharmacol Sci. 2018;2018:4083736.  
DOI:10.1155/2018/4083736. 
PMID:29755517; PMCID 

118. Tura AM, Anbessa M, Tulu ED, Tilinti BZ. 
Exploring Vernonia amygdalina’s leaf 
extracts for phytochemical screening and 
its anti-bacterial activities. Inter J Food 
Prop. 2024;27(1):960–74. 
DOI:doi.org/10.1080/10942912.2024.2377
242 

119. Dos Santos Sampaio TI, De Melo NC, De 
Freitas Paiva BT, Da Silva Aleluia GA, Da 
Silva Neto FLP, Da Silva HR, Keita H, 
Cruz RAS, Sánchez-Ortiz BL, Pineda-
Peña EA, Balderas JL, Navarrete A, 
Carvalho JC. Leaves of Spondias mombin 
L. A traditional anxiolytic and 
antidepressant: Pharmacological 
evaluation on zebrafish (Danio rerio). J 
Ethnopharmacol. 2018;224:563-78. ISSN 
0378-8741. 
Available:https://doi.org/10.1016/j.jep.2018
.05.037 

120. De Freitas MA, Da Cruz RP, Dos Santos 
ATL, Almeida-Bezerra JW, Machado AJT, 
Dos Santos JFS, Rocha JE, Boligon AA, 
Bezerra CF, De Freitas TS, Do 
Nascimento Silva MK, Mendonça ACAM, 
Da Costa JGM, Coutinho HDM, Da Cunha 
FAB, Filho JR, Morais-Braga MFB. HPLC-
DAD analysis and antimicrobial activities of 
Spondias mombin L. (Anacardiaceae). 
Biotech. 2022;12(3):61. 
DOI: 10.1007/s13205-022-03126-1. Epub 
2022 Feb 7. PMID: 35186658; PMCID: 
PMC8818589 

121. Jiang H, Yang L, Hou A, Zhang J, Wang S, 
Man W, Zheng S, Yu H, Wang X, Yang B, 
Wang H. Botany, traditional uses, 
phytochemistry, analytical methods, 
processing, pharmacology and 
pharmacokinetics of Bupleuri radix: A 
systematic review. Biomed Pharmacother. 
2020;131:110679. 

122. Mazumder K, Gupta M, Lakshmanan M, 
Bhattacharya S. Antibacterial activity of 
Urena lobata root. Fitoterapia. 2002;72: 
927-9. 
DOI: 10.1016/S0367-326X(01)00330-6 

123. Sayyad SB, Dasari B, Shaik AA. A 
pharmacological review of Urena lobata 
plant. Asian Journal of Pharmaceutical and 
Clinical Research. 2016;9(2):20-22. 

124. Garuba T, Katrodiya N, Patel N, Patel S, 
Dhanji PR, Chettiar SS, Abdul Rahman 
AA, Krishnamurthy R. Antibacterial activity 
of Urena lobata against uropathogens. 
Nigerian Journal of Natural Products and 
Medicine. 2021;25(1). 
DOI:10.4314/njnpm.v25i1.3 

125. Lewis BB. Herbal medicine: What 
psychiatrists need to know. Psychiatr 
Times. 2022;39(10). 

126. Fujihashi A, Ramesh S, Govindarajulu M, 
Almaghrabi M, Nadar RM, Deruiter J, 
Dhanasekaran M. St. John’s wort: A 
therapeutic herb to be cautioned for its 
potential neurotoxic effects and major drug 
interactions. In: Medicinal Herbs and 
Fungi: Neurotoxicity vs. Neuroprotection. 
2021;369-89. 

127. Jensen MG, Goode M, Heinrich M. Herbal 
medicines and botanicals for managing 
insomnia, stress, anxiety, and depression: 
A critical review of the emerging evidence 
focusing on the Middle East and Africa. 
Pharma Nutr. 2024;29:100399. ISSN 
2213-4344. 
Available:https://doi.org/10.1016/j.phanu.2
024.100399 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
144 

 

128. De Mendonça Neto IJ, Da Costa SSL, De 
Noronha Barboza V, Cidrack do Vale 
CMG, Nunes FVA, Aires CAM, De Moraes 
M, De Brito TS. Medicinal plants and 
herbal medications in mental health care in 
pandemic times: A literature review. 
Available:http://dx.doi.org/10.11606/issn.16
79-9836.v101i3e-183634 

129. Heinrich M, Appendino G, Efferth T, Fürst 
R, Izzo AA, Kayser O, Viljoen A. Best 
research practice–overcoming common 
challenges in phytopharmacological 
research. J Ethnopharmacol. 2020;246: 
112230. 

130. Vaou N, Stavropoulou E, Voidarou C, 
Tsigalou C, Bezirtzoglou E. Towards 
advances in medicinal plant antimicrobial 
activity: A review study on challenges and 
future perspectives. Microorganisms. 
2021;9(10):2041. 

131. Anand U, Jacobo-Herrera N, Altemimi A, 
Lakhssassi N. A comprehensive review on 
medicinal plants as antimicrobial 
therapeutics: Potential avenues of 
biocompatible drug discovery. Metabolites. 
2019;9(11):258. 

132. Balkrishna A, Sharma N, Srivastava D, 
Kukreti A, Srivastava S, Arya V. Exploring 
the safety, efficacy, and bioactivity of 
herbal medicines: Bridging traditional 
wisdom and modern science in healthcare. 
Future Integrative Medicine. 2024;3(1):35-
49. 

133. Rummun N, Neergheen-Bhujun VS, Pynee 
KB, Baider C, Bahorun T. The role of 
endemic plants in Mauritian traditional 
medicine–Potential therapeutic benefits or 
placebo effect? Journal of 
Ethnopharmacology. 2018;213:111-7. 

134. Wei XC, Cao B, Luo CH, Huang HZ, Tan 
P, Xu XR, Zhang DK. Recent advances of 
novel technologies for quality consistency 
assessment of natural herbal medicines 
and preparations. Chinese Medicine. 
2020;15:1-24. 

135. Bose S, Datta R, Kirlin WG. Toxicity 
studies related to medicinal plants. In: 
Evidence-Based Validation of Trad. Med.: 
A Comprehensive Approach. 2021;621-47. 

136. Smith K, Leiras C. The effectiveness and 
safety of Kava Kava for treating anxiety 
symptoms: A systematic review and 
analysis of randomized clinical trials. 
Complementary therapies in clinical 
practice. 2018;33:107-17. 

137. Van Wyk AS, Prinsloo G. Health, safety 
and quality concerns of plant-based 

traditional medicines and herbal remedies. 
South African Journal of Botany. 2020; 
133:54-62. 

138. Coppock RW, Dziwenka M. St. John’s 
wort. In: Nutraceuticals. Academic Press. 
2016;619-31. 

139. Nwafor IC, Manduna IT. Local processing 
methods for commonly used medicinal 
plants in South Africa. Medicinal Plants-
International Journal of Phytomedicines 
and Related Industries. 2021;13(2):289-
301. 

140. Kumari R, Kotecha M. A review on the 
standardization of herbal medicines. 
International Journal of Pharma Sciences 
and Research. 2016;7(2):97-106. 

141. Palit P, Mandal SC. Climate change, 
geographical location, and other allied 
triggering factors modulate the 
standardization and characterization of 
traditional medicinal plants: A challenge 
and prospect for Phyto-drug development. 
Evidence-based validation of traditional 
medicines: A Comprehensive Approach. 
2021:359-369. 

142. Wongyai S. Standardization of medicinal 
plants for the sustainable exploitation of 
biodiversity. The Journal of Chulabhorn 
Royal Academy. 2020;2(2):1-8. 

143. Küpeli AE, Tatlı ÇI, Şeker KG, Carpar E, 
Sobarzo SE, Capasso R. Natural 
compounds as medical strategies in the 
prevention and treatment of psychiatric 
disorders seen in neurological diseases. 
Front Pharm. 2021;12:669638. 

144. Lippert A, Renner B. Herb–drug interaction 
in inflammatory diseases: Review of 
phytomedicine and herbal supplements. J 
Clin Med. 2022;11(6):1567. 

145. Tong LA. Aligning the South African 
intellectual property system with traditional 
knowledge protection. J Intell Prop Law 
Pract. 2017;12(3):179-190. 

146. Mawa J. Promotion and preservation of 
indigenous knowledge systems and the 
traditional environmental knowledge of 
Garo communities in Bangladesh. In: 
Digital Preservation and Documentation of 
Global Indigenous Knowledge Systems. 
2023:105-122. 

147. Ben-Shabat S, Yarmolinsky L, Porat D, 
Dahan A. Antiviral effect of phytochemicals 
from medicinal plants: Applications and 
drug delivery strategies. Drug delivery and 
translational research. 2020;10:354-367. 

148. Yan Y, Li X, Zhang C, Lv L, Gao B, Li M. 
Research progress on antibacterial 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
145 

 

activities and mechanisms of natural 
alkaloids: a review. Antibiotics. 2021;10 
(3):318. 

149. Chinemerem ND, Ugwu MC, Oliseloke AC, 
Al-Ouqaili MT, Chinedu IJ, Victor CU, Saki 
M. Antibiotic resistance: The challenges 
and some emerging strategies for tackling 
a global menace. Journal of Clinical 
Laboratory Analysis. 2022;36(9) 

150. Okoro BC, Dokunmu TM, Okafor E, 
Sokoya IA, Israel EN, Olusegun DO, 
Iweala EEJ. The ethnobotanical, bioactive 
compounds, pharmacological activities and 
toxicological evaluation of garlic (Allium 
sativum): A review. Pharmacological 
Research - Modern Chinese Medicine. 
2023;8:100273. 

151. Kuke C, Williamson EM, Roberts MF, 
Lajubutu BA, Watt R, Hazra B, Yang S. 
Anti-inflammatory activity of bi-
naphthoquinones from Diospyros sp. 
Phytotherapy Research. 1998;12:155-158. 

152. Lawal TO, Igbokwe CO, Adeniyi BA. 
Antimicrobial activities and the bactericidal 
kinetics of Allium ascalonicum Linn. 
(Whole plant) against standard and clinical 
strains of Helicobacter pylori: support for 
ethnomedical use. J Nat Sci Res. 
2014;4(8):48-56. 

153. Agidigbi TS, Lawal TO, Ajala TO, Odeku 
OA, Adeniyi BA. Antifungal activities of an 
extract and cream formulation of Cola 
Millenii K. Schum. In dermatophyte-
infected Wistar rats. European Journal of 
Pharmaceutical and Medical Research. 
2019;6(4):61-69. 

154. Iloka BC, Igbokwe CO, Ike WE, Mahady 
GB, Adeniyi BA. Evaluation of the 
antibacterial activity and toxicity properties 
of Funtumia elastica (Preuss) Stapf. (TSN 
30176), used in traditional medicine in 
Nigeria. Journal of Complementary and 
Altern. Medical Research. 2023;24(1):43-
56.  
DOI: 10.9734/JOCAMR/2023/v24i1493. 

155. Adeniyi BA, Adagbasa OO, Idowu PA, 
Igbokwe CO, Moody JO, Aiyelaagbe OO. 
Extracts of Trichilia heudelotii (Meliaceae) 
Planch, a Nigerian medicinal plant, have 
antibacterial and antifungal activity. Journal 
of Pharmaceutical Research International. 
2024;36(3):24-33.  
DOI: 10.9734/jpri/2024/v36i37504. 

156. Gureje O, Nortje G, Makanjuola V, Oladeji 
B, Seedat S, Jenkins R. The role of global 
traditional and complementary systems of 
medicine in treating mental health 

problems. Lancet Psychiatry. 2015;2(2): 
168-177.  
DOI: 10.1016/S2215-0366(15)00013-9. 
PMID: 26052502; PMCID: PMC4456435. 

157. Mitra S, Anand U, Ghorai M, Kant N, 
Kumar M, Radha Jha N, Swamy M, 
Proćków J, Pérez de la Lastra J, Dey A. 
Genome editing technologies, mechanisms 
and improved production of therapeutic 
phytochemicals: Opportunities and 
prospects. Biotechnology and 
Bioengineering. 2023;120(1):82-94. 

158. Selwal N, Tabassum Z, Rahayu F, Yulia 
ND, Sugiono S, Endarto O, Wani AK. 
Therapeutic potential and 
phytoremediation capabilities of the 
tobacco plant: Advancements through 
genetic engineering and cultivation 
techniques. Biocatalysis and Agricultural 
Biotechnology. 2023;52:102845. 

159. Jain S, Rathod M, Mishra G, Kumari V, 
Baksh H, Saxena S, Prasad L. Plant tissue 
culture for medical therapy: Unlocking the 
potential of medicinal plants. Current 
Journal of Applied Science and 
Technology. 2023;42(46):7-22. 

160. Da Silva RMG, Kacew S, Granero FO. 
Saponins: a class of bioactive natural 
products with wide applications in human 
health. Studies in Natural Products 
Chemistry. 2024;82:185-233. 

161. Valdés-González JA, Sánchez M, 
Moratilla-Rivera I, Iglesias I, Gómez-
Serranillos MP. Immunomodulatory, anti-
inflammatory, and anti-cancer properties of 
ginseng: A pharmacological update. 
Molecules. 2023;28(9):3863. 

162. Aydın T, Gümüştaş M, Sancı TÖ, Çakır A. 
Herniarin and skimmin coumarins in spice 
and edible plants and their benefits for 
health. Studies in Natural Products 
Chemistry. 2024;81:339-365. 

163. Kılıç CS. Herbal coumarins in healthcare. 
In: Herbal biomolecules in healthcare 
applications. Academic Press. 2022;363-
380. 

164. Alam AA, Gowhar N, Asif A, Taghrid RA, 
Muhammad AS, Najla A, Abdulaziz K, 
Anees A, Wilairatana P. Neuroprotective 
evaluation of diospyrin against drug-
induced Alzheimer’s disease. Fitoterapia. 
2023;171:105703.  
DOI: 10.1016/j.fitote.2023.105703. 

165. Kumar AM, Ratra A, Asdaq                          
SMB, Alshamrani AA, Alsalman AJ,              
Kamal M, Tomar R, Sahoo J, Ashok J, 
Imran M. Plumbagin alleviates 



 
 
 
 

Adeniyi et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 125-146, 2024; Article no.JOCAMR.126109 
 
 

 
146 

 

intracerebroventricular-quinolinic acid 
induced depression-like behavior and 
memory deficits in Wistar rats. Molecules. 
2022;27(6):1834. 
DOI: 10.3390/molecules27061834. PMID: 
35335195; PMCID: PMC8955906. 

166. Zhang Q, Jiang Q, Sa K, Liang J, Sun D, Li 
H, Chen L. Research progress of 
plant‐derived natural alkaloids in central 
nervous system diseases. Phytotherapy 
Research. 2023;37(11):4885-4907. 

167. Perveen S, Kanwal S, Alqahtani SA, Rao 
F, Asghar A, Irfan A, Khan AM, Ullah R. 
Role of phytochemicals in management of 
schizophrenia. IntechOpen; 2024. 
DOI: 10.5772/intechopen.1004847. 

168. Bellavite P. Neuroprotective potentials of 
flavonoids: Experimental studies and 
mechanisms of action. Antioxidants. 
2023;12(2):280. 

169. Eddin LB, Jha NK, Meeran MN, Kesari KK, 
Beiram R, Ojha S. Neuroprotective 
potential of limonene and limonene-
containing natural products. Molecules. 
2021;26(15):4535. 

170. Kováč J, Slobodníková L, Trajčíková E, 
Rendeková K, Mučaji P, Sychrová A, 
Bittner Fialová S. Therapeutic potential of 
flavonoids and tannins in management of 
oral infectious diseases—a review. 
Molecules. 2022;28(1):158. 

 
 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/126109 

 

https://www.sdiarticle5.com/review-history/126109

