Review Article

Role of plants having antimicrobial properties in the management of mental disorders: A Review
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 high costs persist.. This review explores the
therapeutic potential of medicinal plants with antimicrobial properties in addressing mental health disorders
as there is 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, 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 bioactive compounds in these plants—such as
alkaloids, flavonoids, and terpenoids—were analysed 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

Introduction

Mental health disorders are a growing global concern, affecting millions of individuals across various age
groups and demographics (Charlson et al., 2019). Mental health is a condition of well-being in which an
individual recognises his or her abilities, can cope with the usual demands of life, can work productively,

and can contribute to his or her community (WHO, 2024).



A deviation from this, constituting a significant disturbance in thinking, emotional regulation, or behavior
results in mental disorders (WHO, 2024).

These disorders, including depression, anxiety, bipolar disorder, and schizophrenia, significantly impact
individuals' quality of life and overall well-being (Bonnin et al., 2019). 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 (Jauhar et al.,
2023).

Conventional treatments for mental health disorders primarily involve pharmacotherapy and psychotherapy
(Stein et al., 2022). Psychotropics, drugs that affect behavior, mood, thoughts, or perception, target
neurotransmitter transporters and are the drug of choice in mental disorders (Osimo et al., 2023) 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 (Patel et al., 2018).

The Relevance of Medicinal Plants in Traditional Medicine

Medicinal plants have been an integral part of traditional medicine systems worldwide for centuries (Sen
and Chakraborty, 2017; Jamshidi-Kia et al., 2017). These plants are often used for their therapeutic
properties, and many have been scientifically validated for their efficacy in treating various ailments (Sintar,
2020). In the context of mental health, certain medicinal plants have been recognized for their potential to
alleviate symptoms of mental disorders (Kenda et al., 2022; Moragrega and Rios, 2022). The bioactive
compounds present in these plants may interact with neurotransmitter systems, offering a natural alternative
to synthetic drugs (Kenda et al., 2022). 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
(Moragrega and Rios, 2022).

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
(Halverson and Alagiakrishnan, 2020). The gut-brain axis, a bidirectional communication network between
the gastrointestinal system and the brain, plays a significant role in mental health (Goralczyk-Binkowska et
al., 2022; Lee and Kim, 2021; Bistoletti, et al., 2020). 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 (Ahmed et al., 2024; Xiong et al., 2023; Mitrea et al., 2022; Halverson and Alagiakrishnan,

2020). 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 (Pferschy-Wenzig et al., 2022).
Exploring the antimicrobial activity of medicinal plants used in traditional medicine could provide valuable

insights into their therapeutic potential for mental health disorders (Suntar, 2020).
Historical and Cultural Context
Traditional Use of Medicinal Plants in Treating Mental Health Disorders

For centuries, various cultures have relied on medicinal plants to treat mental health disorders (Miranda,
2021; Akbar, 2020; Giannenas et al., 2020). Indigenous communities and traditional healers have utilized a
range of plant species to address symptoms of anxiety, depression, and other mental ailments (Redvers and
Blondin, 2020). 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.(Miranda, 2021). 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 (Che et al., 2024;
Habarurema, 2021).

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:(Zhou et al., 2023). Indigenous knowledge, passed down
through generations, encompasses a wealth of information on the preparation, dosage, and application of
these plants (Jacob et al., 2024; Kumar et al., 2021). This knowledge is often intertwined with cultural
practices and spiritual beliefs, making it a rich source of alternative treatment methods (Zhou et al., 2023).
Ethnobotanical studies have revealed.that many plants traditionally used for mental health disorders possess
bioactive compounds with pharmacological effects, validating their therapeutic potential (Domingo-
Fernandez et al., 2023; Bonokwane et al., 2022).

Cultural Beliefs Surrounding Mental Health and Plant-Based Remedies

Cultural beliefs play a significant role in the perception and treatment of mental health disorders (Subu et
al., 2022; Labinjo et al., 2020). In many cultures, mental health is not solely viewed as a medical issue but
as a manifestation of spiritual or supernatural forces (Lloyd and Panagopoulos, 2023). 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 (Subu et al.,
2022). The cultural context in which medicinal plants are used is crucial to understanding their role in
mental health treatment (Ona et al., 2022). In some communities, the use of these plants is accompanied by

rituals, prayers, or other spiritual practices, emphasizing the holistic approach to healing (Jacob et al., 2024).



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.

Phytochemical Constituents of Medicinal Plants
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 (Ben-
Shabat et al., 2020). Among these, alkaloids, flavonoids, terpenoids, phenolics, and glycosides are
prominent in exerting antimicrobial and neuroprotective activities (Hilal et al., 2024). The list of these

phytochemicals and their pharmacological indications are presented in table 1.



Table 1. List of Plant Phytochemicals and their Pharmacological Indications

SIN

Phytochemical

Chemical Structure

Pharmacological
Indication

References




Alkaloids

Broad-spectrum
antimicrobial activity;
Neuroprotective effect

Yan et al., 2021;
Zhang et al., 2023




Flavonoids Antioxidant properties; Perveen et
Modulate oxidative stress al.,2024;
and inflammation in the Bellavite, 2023
brain; Modulate protein
expression and ameliorate
cognitive dysfunction;
modulate neurotransmitters
like serotonin, and
dopamine.

Terpenoids e I Antimicrobial properties; Khan, et al.,2024;
Anxiolytic and Eddin et al., 2021
antidepressant effects; Anti-
schizophrenic activity.

Tannins: " Protects against microbial Kovag et al.,
infections; Exerts 2022;

| antidepressant effects. Jing et al., 2022
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Saponins L eE Both antimicrobial and daSilvaet al.,
6 e ) [ neuroprotective activities; 2024;
T Lo Modulate the immune Valdés-Gonzalez
L) M Saponin system and protect neurons | et al., 2023
from oxidative stress.
Coumarins i ——— . . Antimicrobial activity,and | Aydinetal.,
| also acts on the central 2024;
nervous system to alleviate | Kilig, 2022.
. = anxiety and depression.
Naphthoquinones Antimicrobial activity, Adeniyi et al

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

(2000), Alam et al
(2023), Kumar et al
(2022), & Lajubutu
et al (1995)




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 (Pferschy-Wenzig et al., 2022; Ugboko et al., 2020). 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 (Mohd Sairazi and Sirajudeen, 2020). 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 (Alvarez-Martinez et al., 2021).

Mechanisms of Action

Potential effects of antimicrobial properties of plants on mental health

Mental health disorders, particularly those with an inflammatory component, may. be influenced by
microbial infections (Appleton, 2018). The antimicrobial properties of certain plants can reduce the
microbial load and, consequently, the inflammation that contributes to. mental health issues (Rieder et al.,
2017). For example, antimicrobial activity against gut pathogens can lead to a reduction in systemic

inflammation, which has been linked to depression and anxiety (Appleton, 2018).
Interaction between Antimicrobial Activity and Neurological Pathways

Phytochemicals with antimicrobial properties can interact with neurological pathways by modulating
neurotransmitter levels, reducing oxidative stress, and inhibiting neuro-inflammation (Jing et al., 2022;
Appleton, 2018). For instance, alkaloids with antimicrobial activity can also inhibit acetylcholinesterase,
thereby increasing acetylcholine levels in the brain, which is beneficial in conditions like Alzheimer's
disease (Zhang et al., 2023).

Potential Neuroprotective Effects of Antimicrobial Phytochemicals

Antimicrobial phytochemicals like resveratrol and curcumin not only inhibit microbial growth but also
protect neurons. from damage caused by oxidative stress and inflammation (Muscolo et al., 2024). This dual
action is particularly relevant in conditions like depression, where both microbial imbalances and neuro-

inflammation are contributing factors (Jing et al., 2022).
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 (Mullaicharam and Halligudi, 2019).
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 (Fujihashi et al., 2021)



Ashwagandha (Withania somnifera): This adaptogenic herb is known for its ability to reduce stress and
anxiety (Speers et al., 2021). 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 (Gupta et al., 2021). A systematic review

reveals that it reduces psychopathologies in psychosis (Kulamarva et al.,2023)

Turmeric (Curcuma longa): Curcumin, the active compound in turmeric, is well-known for its anti-
inflammatory and antimicrobial properties (Sharifi-Rad et al., 2020; Boroumand et al., 2018). 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 (Liczbinski et al., 2020).
The list of some medicinal plants with antimicrobial properties used in the management of mental health is

presented in Table 2 below.



Table 2: Some Antimicrobial

plants with Anxiolytic, Antidepressant and Antipsychotic Properties

S/N | Plants Family Pharmacological Indications | References
1 Diospyros Ebenaceae Antibacterial activity. Adeniyi et al., 2000
piscatorial(Gurke)
2 Diospyros Ebenaceae Analgesic and antipyretic; Adeniyi et al., 1996,
iliformi Antihelminthic; Ribeiro et al., 2023,
Mespiirormis Dermatomycosis Lajubutu et al, 1995
Anxiolytic activity Atsang a Kiki et al., 2023
Antipsychotic properties Kinda et al., 2017
3 Allium cepa L Liliaceae Antimicrobial & anxiolytic, Sonibare and Ayoola, 2015
tid t ti
anticepressant properties Samad etal., 2018, Ishola et
al.,-2016; Garcia-Fernandez
etal., 2012; Sakakibara et
al. 2008
4 Allium ascalonicum | Liliaceae Antimicrobial & Anxiolytic Adeniyi & Anyiam, 2004,
Linn. properties Moldovan et al, 2022.
Akindele et al 2012
5 Jatropha curcas L. | Euphorbiaceae | Antimicrobial Anti-depressant | Aiyelaagbe et al, 2007
and Anxiolytic-and .
Antipsychotic properties Sonibare and Ayoola, 2015
Bakre et al 2020
6 Musa sapientum L. | Musaceae Antimicrobial and Inwang et al., 2024
Antidepressant properties Sonibare and Ayoola, 2015
Salako et al., 2019
7 Allium Liliaceae Antimicrobial, Analgesia. Adeniyi et al, 2006, Hazzaa
sativum Linn. et al., 2020; Aminuddin et
Anxiolytic and Antidepressant | ], 2014
properties )
Rahmani et al 2020
8 Azadirachta Meliaceae Analgesia; Anxiolytic; For the | llango et al., 2013; Maiti et
indica:A. Juss treatment of Alzheimer’s al., 2013
disease
9 Eucalyptus sp Myrtaceae Antimicrobial, Antioxidant; Oyedeji et al, 1999,

Antipsychotic, Antidepressant
properties

Ayepola & Adeniyi, 2008,
Gonzalez-Burgos et al.,
2018

Trabolsi et al., 2021

Khan et al 2024




Pradhan et al 2020

10 Talinum Portulaceae Neuroprotection; Antiviral; Dinesh and Kumar 2023
triangulare (Jacq.) Antibacterial and
Willd. anticancer properties
11 Olax Olacaceae Antimicrobial, Prevention of Adeniyi et al., 2024
subscorpioidea oxido-inflammatory damage
Oliv. and modulation of cholinergic ﬁgeo:uwa e: a:.,zg(z):l))S
transmission. coluwa et a
Antidepressant property
12 Rinorea dentata Violaceae Used to manage Alzheimer’s Oresanya et al., 2020
Kuntze disease (AD),
13 Spondias mombin | Anacardiaceae | Antidepressant and Anxiolytic .dos Santos Sampaio et al
L. properties 2018
14 Elaeis guineensis Arecaceae Antimicrobial, Antidepressant Tow etal., 2021
Jacq. and Anxiolytic properties Islam et al., 2021
15 Diospyros melanox Antimicrobial, Antidepressant Pospisil 2023

ylon




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 (Auditeau et al., 2019). Traditional healers often use these plants in combination to enhance their

therapeutic effects (Ugboko et al., 2020).

Vernonia Amygdalina (Asteraceae) which contains flavonoids, saponins, terpenes, phenolic acids, amongst
others, possesses antioxidant, antimicrobial, and anxiolytic properties, as well as antidepressant-like
potentials (Erasto et al. 2007; Imoru et al., 2014; Onasanwo et al., 2016, Habtamu and Melaku , 2018 and
Tura, et al. 2024). Spondias mombin L. (Anacardiaceae) is traditionally used for “its anxiolytic and

antidepressant proprties (Tafnis et al., 2018), as well as its antimicrobial effects (de Freitas et al., 2022).

Asia: In traditional Chinese medicine, plants like Bupleurum species are used for both mental health
disorders and microbial infections (Jiang et al., 2020). These plants are often included in formulas designed
to balance the mind and body, reflecting the holistic approach of traditional medicine (Jacob et al., 2024).
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 (Mazumder et al., 2002; Sayyad et
al., 2016; Garuba, et al. 2021 and Islam et al, 2021) ,

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
(Fujihashi et al., 2021; Gupta et al., 2021). The antimicrobial activity of these plants also varies, with

turmeric being. particularly potent against a broad spectrum of pathogens (Sharifi-Rad et al., 2020).
Clinical and Preclinical Studies
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 (Fujihashi et al., 2021).

Ashwagandha: Clinical trials have shown that ashwagandha can reduce symptoms of anxiety and stress,

with some studies also pointing to its antimicrobial properties (Speers et al., 2021).



Turmeric: Preclinical studies on turmeric have demonstrated its neuroprotective and antimicrobial effects,
with ongoing clinical trials exploring its potential in treating depression and anxiety (Liczbinski et al.,
2020).
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Figure 1: Pictorial representation of some antimicrobial plants with anxiolytic,

anti-depressant and anti-psychotic properties

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 (Mullaicharam and Halligudi, 2019). 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 (Gupta et al., 2021).
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 (Heinrich et al., 2020). 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 (Vaou et al., 2020; Anand et
al., 2019).

Safety, Efficacy, and Toxicity
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
(Balkrishna et al., 2024). Traditionally, these plants have been used for centuries, often without documented
adverse effects, suggesting a level of safety (Rummun et al., 2018). 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 (Slntar, 2020). For example, St. John’s Wort, while generally
considered safe, can cause photosensitivity in some individuals® (Fujihashi et al., 2021). Ashwagandha is
another plant widely regarded as safe, but it may cause gastrointestinal upset in some people (Speers et al.,
2021).

Efficacy: The efficacy of these plants is supported by beth traditional use and modern studies. For instance,
St. John’s Wort is well-documented for its antidepressant effects (Fujihashi et al., 2021), while turmeric is
recognized for its anti-inflammatory and.neuroprotective properties (Liczbinski et al., 2020). However, the
efficacy can be influenced by the quality.of the plant material and the method of preparation (Wei et al.,
2020).

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 (Jamshidi-Kia et al., 2017):

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 (Fujihashi et al.,
2021; Akbar, 2020).

Toxicity Concerns: Some plants, particularly in high doses or with prolonged use, may be toxic (Bose et
al., 2021). For example, kava, used traditionally for its anxiolytic effects, has been associated with
hepatotoxicity in some cases (Smith and Leiras, 2018). Additionally, the presence of heavy metals,
pesticides, or adulterants in poorly regulated herbal products can pose significant health risks (van Wyk and
Prinsloo, 2020).



Safe Dosage Levels and Preparation Methods

Determining safe dosage levels is crucial in the use of medicinal plants (Bose et al., 2021). Traditional
knowledge often provides guidelines, but modern research is needed to validate these dosages and ensure

safety:

Dosage Levels: Safe dosage levels can vary depending on the plant, its preparation, and the individual's
health status (Bose et al., 2021). 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 (Coppock and Dziwenka, 2016).

Preparation Methods: The method of preparation can significantly influence both‘the safety and efficacy
of medicinal plants (Sntar, 2020). Traditional methods include decoctions, infusions, and tinctures (Nwafor
and Manduna, 2021). Modern techniques, such as standardized extracts, . ensure consistency in the

concentration of active compounds, which is vital for both safety and efficacy (Kumari and Kotecha, 2016).
Challenges and Limitations

Challenges in Standardizing Plant-Based Treatments: One of the significant challenges in using

medicinal plants is the lack of standardization (Kumari and Kotecha, 2016).

. 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 (Palit and Mandal,
2021).

Standardization Issues: Unlike pharmaceutical drugs, which have a single active ingredient, medicinal
plants contain a complex mixture of compounds (Anand et al., 2019). Standardizing these mixtures to ensure
consistent potency and safety. is challenging but necessary for their integration into modern medicine
(Wongyai, 2020).

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 (Akbar, 2020). This gap in
research makes it difficult to fully endorse these plants for widespread clinical use (Vaou et al., 2021). 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 (Kipeli et al.,
2021). Additionally, there is limited research on potential interactions between these plants and conventional

medications (Lippert and Renner, 2022).



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 (Redvers and Blondin, 2020). It is crucial to recognize and respect their intellectual property

rights and ensure that they benefit from any commercialization of this knowledge (Tong, 2017).

Cultural Sensitivity: The integration of indigenous knowledge into modern medicine should be done with

cultural sensitivity, ensuring that traditional practices are respected and preserved (Mawa, 2023).

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 (Ben-Shabat et al., 2020). For example, berberine, an
alkaloid from Berberis species, is being explored for its potential totreat both infections and neurological
disorders (Yan et al., 2021).

Antimicrobial Resistance: The growing.problem of antimicrobial resistance makes the search for new
antimicrobial agents urgent (Chinemerem et al., 2022). 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 antimicrobial properties, are being studied for their potential to develop
new antibiotics (Okoro et al., 2023; Lajubutu et al,1995; kuke et al, 1998; Adeniyi et al, 2000; Adeniyi and
Anyiam, 2004; Adeniyi and Ayepola, 2008; Lawal et al., 2014; Agidigbi et al., 2019; lloka, et al., 2023;
Adeniyi, et al., 2024).

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 (Pilkington, 2018). For instance, turmeric supplements
may be used to enhance the effects of antidepressants, given its anti-inflammatory properties (Sharifi-Rad et
al., 2020; Boroumand et al., 2018).



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 (Jacob et al., 2024).
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 (Mitra
et al., 2023; Selwal et al., 2023).

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 (Jain et al.,
2023).

Conclusion and Future Directions
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.
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.
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.
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