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PREFACE 
 
 

This study, entitled ‘The Role of Traditional Health Practitioners and the Effects of Salix 

mucronata on the Treatment of Negative Symptoms of Schizophrenia in KwaZulu Natal, South 

Africa’, is divided into two components. The first component sought to document the role of the 

traditional health practitioners (THPs) in the treatment of the negative symptoms of 

schizophrenia. This component of the study was conducted in four municipalities in the Harry 

Gwala district; viz. Greater Kokstad, uMzimkhulu, Buhlebezwe and Dr. Nkosazana Zuma of the 

KwaZulu-Natal province in South Africa.  

The second component sought to highlight traditional medicines used by THPs for the 

management of mental illness and examine their phytochemistry and cytotoxicity. It also aimed 

to investigate the effects of traditional medicine (Salix Mucronata) in the treatment of the negative 

symptoms of schizophrenia. This component was conducted in the Disciplines of Human 

Physiology and Chemistry, and the Biomedical Research Unit of the University of KwaZulu-

Natal, South Africa. 

 

This research project was supervised by Dr. Brenda De Gama from the Discipline of Clinical 

Anatomy while the animal experimental component of this research project was supervised by 

Prof. Musa Mabandla from the Discipline of Human Physiology. Both Disciplines are located in 

the School of Laboratory Medicine and Medical Sciences, College of Health Sciences, University 

of KwaZulu-Natal, South Africa.  
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THESIS OUTLINE 
 

This thesis contains six chapters and is presented in the manuscript/paper format. In accordance 

with the approved University of KwaZulu-Natal, College of Health Sciences’ guidelines for 

presentation of theses, an interlinking page is included between all of the chapters to ensure a 

logical presentation and interrelation of the findings of this study. The thesis contains the 

introduction and literature review, a review paper, quantitative and qualitative papers from the 

first component of the study, two experimental papers emanating from the second component of 

the study, synthesis, and also a conclusion, limitations and recommendations.  

 

Chapter One: This chapter provides the background and introduction to the study and includes 

the aim and objectives of conducting this research. In addition, it presents a review of literature 

and briefly discusses the methodology.  

 

Chapter Two: This chapter is an expansion of Chapter One and is presented as a systematic 

review paper. The review paper is titled “Global Perspectives on the Traditional Approaches used 

in the Treatment of Schizophrenia: A Systematic Review”. This paper provides a unique literary 

perspective on how medicinal plants and other indigenous methods are used in the treatment of 

schizophrenia which may be referred to as mania, madness, psychosis and 

ufufunyana/amafufunyana in different parts of the world. It was published online in the Asian 

Journal of Psychiatry on the 22nd of May 2024 (https://doi.org/10.1016/j.ajp.2024.104081). 

 

Chapter Three: A paper reporting on the quantitative data collected in this study is included in 

this chapter. The paper is titled “A quantitative Evaluation of Traditional Health Practitioners’ 

Perspectives on Mental Disorders in KwaZulu-Natal: Knowledge, Diagnosis, and Treatment 

Practices”. It provides socio-demographic profiles of the traditional health practitioners from the 

Harry Gwala District and contributes knowledge on how mental disorders are diagnosed and 

treated in the traditional healing community. This paper was published online in the Journal of 

Spirituality in Mental Health on the 27th of March 2023 

(https://doi.org/10.1080/19349637.2023.2194561). 
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A paper presenting the qualitative data collected from the focus group discussions in this study is 

also included in this chapter. The paper is titled: “The Influence of Culture on the Cause, 

Diagnosis and Treatment of Serious Mental Illness (Ufufunyana): Perspectives of Traditional 

Health Practitioners in the Harry Gwala District, KwaZulu-Natal”. It contributes knowledge on 

how culture and spiritual beliefs influence the explanations used by THPs regarding the causation 

of schizophrenia, and traditional methods used by the THPs to diagnose and treat this disorder. 

This paper was published online in the Culture, Medicine, and Psychiatry journal on the 23rd of 

June 2024 (https://doi.org/10.1007/s11013-024-09863-7).  

 

Chapter Four: This chapter contains an experimental manuscript titled: “Phytochemical 

Screening and Cytotoxic Effect of Herbal Plants Used by Traditional Health Practitioners in 

KwaZulu-Natal for the Treatment of Schizophrenia”. This manuscript discusses the phenolic 

contents from the methanol, ethanol and DCM extracts of the seven medicinal plants used to treat 

schizophrenia and also reports on the cytotoxicity levels in the different extract of these plants. 

This manuscript is currently under review in the South African Journal of Botany and was 

submitted on the 5th of February 2024 (Manuscript Number: SAJB-D-24-00451R1). 

 

Chapter Five: This chapter contains an experimental paper titled “The Antipsychotic Potential 

of Salix mucronata on Ketamine-induced Rats”. It presents the differences in sociability and 

anhedonic behaviour between rats that were treated with traditional medicine (i.e. Salix 

mucronata) and others treated with the antipsychotic drug (risperidone). The effect of traditional 

medicine and the antipsychotic drug in the hippocampus and the prefrontal cortex is also reflected 

and discussed. This paper was published online in the IBRO Neuroscience Reports journal on the 

14th of June 2024 (https://doi.org/10.1016/j.ibneur.2024.06.003). 

 

Chapter Six: This, the final chapter, presents the synthesis of this study which provides a concise 

summary of the main findings of each of the papers. It also includes how each of the papers 

addresses the aim and objectives of the study and the limitations experienced in the protocols of 

the study. Thereafter, it offers associated recommendations for future studies.  
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ABSTRACT 
Introduction: The negative symptoms of schizophrenia overlap with the symptoms presented in 

conditions associated with witchcraft, evil spirits and ancestors in the African healing setting. The 

cornerstone biomedical treatment for schizophrenia is antipsychotics which are associated with 

adverse side effects. Traditional healing employs a holistic approach when managing physical 

and mental ailments, and encompasses cultural and spiritual beliefs. Hence, its preferability in 

African communities. Thus, this study aimed to investigate the role of Traditional Health 

Practitioners (THPs) and traditional medicine in the treatment of negative symptoms of 

schizophrenia by investigating the THPs’ methods of diagnosis and treatment. The herbal plants 

used by THPs were investigated for phytochemistry and cytotoxicity, and S. mucronata was 

further investigated for its antipsychotic activity which was compared to the activity of the 

currently used antipsychotic drug, risperidone. Methodology: Self-developed questionnaires 

were administered to 100 randomly selected THPs from the Harry Gwala District Municipality 

and focus group discussions were conducted with 31 of the THPs with experience in treating 

mental illness. Phytochemistry and cytotoxicity of herbal plants recommended by the THPs were 

investigated using GC-MS and the MTT assay, respectively. S. mucronata, was further tested for 

antipsychotic potential on ketamine-induced Sprague-Dawley rats. The animal component of the 

study consisted of a total of 66 male adult rats (n=21 formed the experimental groups and n=45 

formed the experimental groups which received 30 mg/kg of ketamine). During the treatment 

phase, the animals received either saline, risperidone (6 mg/kg) or the herbal extract of S. 

mucronata (5 mg/kg). This plant was selected since there is a paucity of studies reporting on 

its potential for the treatment of this disorder. Three-chambered sociability and sucrose preference 

tests were used to examine asociality and anhedonia, respectively. The concentrations of 

dopamine and acetylcholine were measured using ELISA as the dysfunction of these 

neurotransmitters is linked with the pathophysiology of schizophrenia. Results: Consultation 

with ancestors and the administration of a medicinal concoction were the common methods 

employed by the THPs to diagnose and treat schizophrenia. A variety of bioactive compounds 

were identified from herbal plants recommended by the THPs for treatment of schizophrenia and 

these plants showed no cytotoxic effects. S. mucronata reversed social withdrawal and promoted 

social novelty in ketamine-induced rats. Conclusion: THPs play a significant role in the treatment 

of schizophrenia and traditional medicine (TM) had a positive effect in the treatment of this 

disorder. The herbal plants used by THPs to treat mental disorders in KwaZulu-Natal can be 

considered safe for use as they have indicated non-cytotoxicity and may have a number of benefits 

as they possess a variety of beneficial bioactive compounds. S. mucronata showed antipsychotic 

activity similar to the effects of risperidone.
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1. INTRODUCTION 
1.1 Background  

Mental health had been neglected until the establishment of human rights for those with mental 

disorders. Access to the mental healthcare system was then focused on and transformed by the Mental 

Health Act of 2002 in South Africa (Foster et al., 1997; Stein, 2014; Raphalalani et al., 2021). It was 

further improved through the adoption of the Mental Health Policy Framework (MHPF) for South 

Africa and the Strategic Plan 2013-2020 by the National Health Council (DoH, 2013; Stein, 2014), 

while the current Strategic Plan 2020/21-2024/25 by the National Department of Health aims to promote 

mental health in order to reduce premature mortality from chronic or non-communicable diseases as 

mental health is fundamental in reducing the global burden of these diseases (NDoH, 2020; Stein et al., 

2019). Nonetheless, mental and behavioural disorders are increasingly becoming a concern worldwide, 

as they affect over 400 million individuals, the majority of whom are from developing countries, with 

fewer than 10% having access to mental healthcare (WHO, 2003; StatsSA, 2017; Bifftu et al., 2018). 

In the South African population, approximately 27% of individuals who are diagnosed with severe 

mental disorders do not receive treatment due to the associated stigma which may also be an indication 

that mental health is still not considered a priority within the healthcare system (StatsSA, 2017; Nguse 

and Wassenaar, 2021).  

 

South Africa is estimated to have a 16.5% prevalence rate of four mental illnesses or neuropsychiatric 

disorders (viz. substance abuse, depression, bipolar disorder and schizophrenia) which are reported to 

contribute to the leading causes of years lived with a disability (Benjamin et al., 2021). In particular, 

approximately 20 million individuals are diagnosed with schizophrenia globally (WHO, 2019). Of all 

mental disorders studied by Whiteford et al. (2013), schizophrenia received the highest disability 

weighting, reflecting it as the third leading cause of disability in South Africa (Spedding et al., 2014). 

Schizophrenia is a neurodegenerative and severe psychiatric disorder which is characterised by positive, 

negative and cognitive symptoms (Carbon and Correll, 2014; Koster et al., 2014; Schooler, 2020). The 

positive symptoms of schizophrenia include delusions and hallucinations, while negative symptoms 

include asociality, alogia and anhedonia, cognitive impairment includes lack of memory and attention 

(APA, 2013; Koster et al., 2014; Deng and Xu, 2017). There are several theories on the pathophysiology 

of schizophrenia; however, the basic neurotransmitter marker is thought to be the dysregulation of 

dopamine (DA), with the four main dopaminergic pathways being the nigrostriatal, mesolimbic, 

mesocortical, and tuberoinfundibular pathways (Sonnenschein et al., 2020, de Bartolomeis et al., 2023). 

Positive symptoms of schizophrenia arise in the mesolimbic pathway due to an excess of dopamine 

being produced from the ventral tegmental area (VTA) to the limbic areas (Patel et al., 2014). 

Conversely, low levels of dopamine (DA) in the mesocortical pathway from the VTA to the cortex are 
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linked to negative symptoms (Patel et al., 2014, Shettima et al., 2023, Velligan and Rao, 2023). The 

negative symptoms can also be worsened by the blockage of the D2 receptor in the mesocortical, 

nigrostriatal, and tuberoinfundibular pathways (de Bartolomeis et al., 2023). Dopamine D2 partial 

agonists and antagonists are prescribed for the management of the positive symptoms; however, these 

have limited beneficial effects for the negative and cognitive symptoms and thus the latter symptoms 

have a pronounced illness burden (Kahn et al., 2015). Antidepressants and atypical antipsychotic drugs 

are the currently used medication for the treatment of the negative and cognitive symptoms; however, 

these leave a majority of patients with persistent disabling side effects; namely, motor impairments, 

metabolic disturbances and cardiovascular complications (Kantrowitz, 2021). The lack of coherent and 

effective pharmacological medications for treatment of the negative symptoms of schizophrenia 

globally presents a seriously neglected necessity. Hence, alternative approaches, such as indigenous 

medical approaches, are explored. 

 

Western psychiatry tends to not assign causality of mental illness to cultural beliefs; whereas, cultural 

beliefs, values and concepts play a significant role in influencing health-seeking pathways in traditional 

medicine, and Traditional Health Practitioners (THPs) play a major role in managing disease, including 

mental illness, in many cultures (Kaplan and Sadock, 1988; Versola-Russo, 2005). In South Africa, 

THPs, who include herbalists, diviners and faith healers (commonly referred to as Izinyanga’, 

‘Izangoma’ and/or ‘abathandazi’ in IsiZulu, respectively), are individuals who are trained to dispense 

or apply locally prepared herbal remedies or medicines for treatment of various diseases (WHO, 2002; 

Ae-Ngibise et al., 2010). Traditional medicine by definition is the combination of expertise and 

practices originating from indigenous experiences, beliefs and theories of different cultures which are 

used for diagnosis, treatment and prevention of mental and physical illness as well as overall 

maintenance of health (WHO, 2002; WHO, 2013; Abbo, 2011; Mokgobi, 2014). In Sub-Saharan Africa, 

THPs are recognised as having unique skills to manage various conditions involving or caused by spells, 

spirits, sorcery and social misconduct which allopathic clinicians lack the skill or ability to treat (Kale, 

1995; Pinkoane, 2005; Makundi et al., 2006; Audet et al., 2017). Audet et al. (2012) suggested that the 

other advantages held by THPs compared to allopathic clinicians are that THPs speak languages 

typically preferred by patients, live closer to patients and are often available to meet without any 

difficulty to discuss causes of illness, diagnoses as well as treatment or management of illnesses. 

 

South Africa is one of the countries with access to both biomedical (public and private) and traditional 

medical services; hence, the population may choose one of the two or seek both (Puckree et al., 2002; 

Moshabela et al., 2011). Despite public healthcare being funded by the government, the quality of 

healthcare is negatively impacted by factors such as old and neglected facilities, poor quality, poor 
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disease control and prevention practices, and with long waiting periods when compared to private 

healthcare (Young, 2016; Maphumulo and Bhengu, 2019). Thus, traditional medicine tends to be the 

preferred option as it is recognised to be more acceptable, affordable and accessible (Oyebode et al., 

2016). According to Biswal et al. (2017), every society is deeply influenced by its own culture which 

impacts every individual. As hypothesised by Glick (1967), establishing the principal sources of power 

(whether religious, political or social) of a society offers an understanding of its culture and beliefs 

about the cause and treatment of illness. THPs are known to employ a holistic approach to health and 

illness with a deep connection between the spirit, mind and the body, which makes their treatment 

approaches effective, with patients rating themselves as cured after treatment (Kapur 1975; Kleinman 

and Sung, 1979; Incayawar, 2008; Lucana and Elfers, 2020). However, contention surrounds the 

magical and mystical explanations related to this type of healing and the safety of the traditional 

medicines remains questionable as little is known and understood in this area. In addition, the safety 

and efficacy of using both biomedical and traditional medicine concurrently is also questionable (Green 

and Makhubu, 1984; Freeman and Motsei, 1992; Moshabela et al., 2016).  

 

1.2 Problem Statement 

Mental health disorders affect approximately 1 in 8 individuals globally and include anxiety, major 

depressive, bipolar, post-traumatic stress, eating, disruptive behaviour and dissocial disorders, 

schizophrenia and neurodevelopmental disorders (WHO, 2022). Approximately 5% of the global 

population, with the rate estimated to be 5.4% in the African region, and estimates of 4.6% people in 

South Africa suffer from depression (WHO, 2017; WHO, 2023) while bipolar disorder is experienced 

by over 1% of people globally (Miola et al., 2022). Substance abuse involving alcohol has led to 

disability-adjusted life years in 132.6 million people and has contributed 5.3% to overall deaths 

worldwide (WHO, 2018). Additionally, WHO reports that approximately 24 million or 1 in 300 people 

are affected by schizophrenia globally (WHO, 2022). Schizophrenia is not as common as other mental 

disorders, but it has been reported that 40-60% of the individuals diagnosed with schizophrenia are most 

likely to die prematurely when compared to the general population (van den Heuvel et al., 2022; WHO, 

2021; WHO, 2022). Hence, the focus on this disorder in this study. In addition, schizophrenia is ranked 

as one of the top ten illnesses which contribute to the global burden of disease and is one of the top five 

(along with HIV, drug use, heart disease and arthritis) leading causes of disability in South Africa and 

other developing countries (Ahmed and Azam, 2014; Spedding et al., 2014; Wootton et al., 2023).  

 

The pathogenesis of schizophrenia as a mental disorder of focus in this study, is still unclear; however, 

the factors that have been reported to play a role in the development of this disorder are environmental, 

genetic and neurodevelopmental factors (Bialon and Wasik, 2022; Sanavi et al., 2022). The cornerstone 
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treatment for this disorder comprises antipsychotic medications classified into typical (first generation) 

and atypical (second generation) drugs, with typical drugs primarily targeting the positive symptoms 

and do not reverse all the categories of the symptoms (Marder and Kirkpatrick, 2014; Brown et al., 

2022; Luther et al., 2023). Moreover, the lack of therapeutic interventions which target the negative 

and cognitive symptoms may explain why patients often show incomplete functional recovery from 

schizophrenia (Schulz and Murray, 2016). In addition, approximately 40% of patients inadequately 

respond to the antipsychotic drugs used for the treatment of schizophrenia (Lowe et al., 2018). Further, 

the side effects associated with these drugs can be severe and unbearable; viz. acute dystonias, weight 

gain, tardive dyskinesia, myocarditis and agranulocytosis, leading patients to withdraw from this type 

of treatment (Deng and Xu, 2017; Stroup and Gray, 2018; Crellin et al., 2022). In order to explore new 

and effective drugs, an appropriate animal model which will simulate the symptoms observed in patients 

with schizophrenia needs to be explored. Hence, a pharmacological animal model for schizophrenia 

was included in this study. 

 

The commonly prescribed antipsychotic drugs for the treatment and management of schizophrenia, 

particularly the negative symptoms, are risperidone and clozapine which are expensive, leading to their 

unaffordability, and therefore limiting their accessibility (Gilbody et al., 1996; Barbato et al., 1997; 

Stroup et al., 2000; Sanz-Fuentenebro et al., 2013). Specifically, in South Africa there is a vast majority 

of people with limited access to psychiatric care, especially in rural areas. Moreover, the psychologist 

to population ratio of approximately 2.5:100,000 is unlikely to close the existing treatment gap 

(Padmanabhanunni et al., 2022). Factors such as affordability, location of mental facilities and the 

number of available and accessible psychologists in the country prove the orphanism of mental health 

in the healthcare system; hence, alternatives then need to be explored to solve this challenge.   

 

Biomedical treatment approaches are often recognised as the preferred approach. However, traditional 

healing practices have been available for centuries and most African communities still strongly believe 

in their traditional religions and prefer these practices (Weru and Nafula, 2022). This is attested to by 

the over 80% of African populations and approximately 70% of the Black South African population 

relying on traditional medicine as a treatment option, and the approximately 60% of this population 

consulting with THPs (Zuma et al., 2016). Between 40 and 60% of the reasons for consultation of THPs 

include mental health problems; however, there is minimal knowledge on the profiles and outcomes of 

the traditional approaches for treatment and prevention of mental illnesses or disorders in South Africa 

and globally (Abbo, 2011). Although studies have been conducted in South Africa focusing on access 

to traditional healers for mental disorders, the perceptions of indigenous healers and their methods for 

mental illness treatment (Edwards, 1986; Freeman and Motsei, 1992; Freeman et al., 1994; Mbanga et 
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al., 2002; Nattrass, 2005), there is a paucity of studies which investigate how the THPs classify and 

diagnose different mental illnesses in South Africa. In addition, there is a scarcity of studies specifically 

focused on schizophrenia and the use of traditional medicine in its treatment. Further, little is published 

on THPs and their traditional treatment approaches for schizophrenia. Reports on the phytochemicals, 

cytotoxicity and effectiveness of herbal plants used in medicinal concoctions that are administered for 

the treatment of schizophrenia are also lacking. 

 

1.3 Purpose of the Study 

The aim of this study was to document the role of THPs in the treatment of schizophrenia by 

investigating the methods of diagnosis and treatment that they use for mental disorders, particularly the 

negative symptoms of schizophrenia. The study also aimed to investigate the phytochemicals and 

cytotoxicity of the herbal plants used by the THPs to treat schizophrenia. Additionally, it aimed to 

compare the effectiveness of the currently and commonly used pharmacological or biomedical 

medicine, the antipsychotic drug risperidone with the herbal plant, Salix mucronata, of traditional 

medicine that THPs utilise in the treatment of the negative symptoms of schizophrenia. 

 
1.4 Objectives 

The objectives of this study were as follows: 

(a) To quantitatively investigate (through the administration of questionnaires) and document the 

methods used by THPs to diagnose and treat mental illnesses, particularly schizophrenia.  

(b) To qualitatively investigate further (through focus group discussions) and document the THPs’ 

perspective on how the explanation of mental disorders (viz. their cause, methods of diagnosis and 

treatment), particularly schizophrenia, is influenced by cultural beliefs.   

(c) To investigate the phytochemicals and cytotoxicity of the medicinal plants used by THPs to treat 

schizophrenia. 

(d) To investigate and compare the effectiveness of the medicinal plants used by THPs with the 

currently used antipsychotic drug risperidone in the treatment of schizophrenia through a 

pharmacological animal model, and further, to document behavioural changes, brain mass and volume, 

and changes in the concentration of dopamine and acetylcholine on the hippocampus and prefrontal 

cortex. 
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1.5 Key Research Questions 

The following were the key research questions: 

(a) Which traditional treatment methods are commonly used globally for the treatment of 

schizophrenia? 

(b) Who are the THPs and what are their classifications (i.e. diviners, herbalists and/or faith healers)?  

(c) What are the traditional methods of diagnosis and treatment used by the THPs in KwaZulu-Natal 

for the treatment of schizophrenia? 

(d) How safe and effective are the traditional medicines used by traditional health practitioners to treat 

schizophrenia compared to the antipsychotic drug risperidone which is currently used for treatment 

of schizophrenia? 

 

1.6 Conceptual Framework 

This study adopted and referred to two healthcare models, namely, the Kleinman’s explanatory model 

of illness framework (Kleinman et al., 1978), and the bio-psycho-social-spiritual model (Cumella, 2002; 

Koenig, 2008; Leavey, 2010). 

 

1.6.1 Kleinman’s explanatory model of illness framework 

As observed by Kleinman et al. (1978), every society has its own beliefs, approaches and choices of 

treatment, roles of practitioners and healthcare institutions arranged in the form of a cultural system. 

Therefore, healing cannot be separated from particular social and cultural contexts. Due to the 

incomplete comprehension of mental health disorders or illnesses by the scientific community, it is 

debatable whether explanatory models are sufficient to explain the mental health needs of patients 

across cultures as they have not been influential in the psychiatric practice routine (Saravanan, 2002). 

According to Mkabile and Swartz (2022), this model is suitable for the exploration of perspectives as it 

utilises a specific approach to construct the conceptions of the aetiology and management of illness by 

the THPs. In this study, this model informed the focus group questions in order to elicit the perspectives 

of the THPs about appropriate treatment for schizophrenia.  

 

1.6.2 The Biopsychosocial-spiritual model 

Individuals from non-Western cultures have been reported to possess a “holistic” concept of health 

which includes a spiritual aspect on the aetiology of disease (Tirodkar et al., 2011). The main objective 

of the holistic model is to utilise all accessible diagnostic and treatment methods and procedures to 
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development of a specific mental illness, biological, psychological, social and spiritual factors within 

or outside the individual must interconnect with each other. Thus, all of these interconnected factors 

must be considered for a comprehensive treatment package as they all have a connection to the 

development, experience, explanation and management of specific mental illness (Cumella, 2002). This 

study investigates schizophrenia, a mental disorder that has common symptoms in observed illnesses 

that can only be spiritually and culturally explained in an African or traditional healing setting, hence 

the inclusion of this model. Social models of health take into consideration the patterns of health and 

ill-health within a society and variables such as age, sex and population group (Rumbold, 2007). Hence, 

by utilising this model it afforded understanding patterns between male and female THPs of different 

ages regarding their perspectives on the aetiology and treatment approaches for mental health within 

the Harry Gwala District.  

 

It can be concluded that there is no healthcare model that can completely meet the different needs of 

individuals at the time of disease or illness on its own (Klinghardt, 2005). For this reason, this study 

utilises the various intersecting components of the two models in order to offer a comprehensive 

perspective on traditional medicine and schizophrenia. The Kleinman’s explanatory model offers the 

society and cultural context of aetiology and treatment of this illness, while the Biopsychosocial-

spiritual model adds insights into physical, mental, emotional and spiritual aspects for diagnostic and 

treatment methods used in traditional medicine approaches for the treatment of schizophrenia.  

 

1.7 Literature Review 

1.7.1 Mental Health 

Mental health is defined as “a condition of well-being in which the person understands his or her own 

abilities, can cope with the usual demands of life, can work successfully and fruitfully, and is able to 

contribute to his or her community” (WHO, 2005). And by definition, health is “a state of excellent or 

perfect physical, mental, and social wellbeing, and not merely the absence of disease or infirmity” 

(WHO, 2019). According to the World Health Organization (2005), the concept of ‘health’ cannot exist 

without mental well-being, as a disturbance in mental health or the development of a mental disorder 

may be associated with an increased risk of communicable and non-communicable diseases, intentional 

and/or unintentional injury and sometimes premature death (Prince et al., 2007; Plana-Ripoll et al., 

2019; WHO, 2019). Contrarily, the risk of developing a mental disorder may also be increased by 

various health conditions or diseases. The chronic illnesses that are more likely to lead to the 

development of a mental disorder include diabetes, heart disease, respiratory diseases and cancer 

(Prince et al., 2007; Stein et al., 2019). Young people (individuals between 10-24 years of age) in South 
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Africa are at risk of mental illness due to the high rates of exposure to HIV infection and other factors 

such as substance abuse and violence (Mindu et al., 2023). The novel coronavirus disease 2019 

(COVID-19) has also contributed to the burden of mental illness globally as people affected by this 

disease have been reported as developing various mental health issues; such as stress, anxiety disorders, 

emotional disturbance, depression, somatization disorder, suicidal behaviour and sleep disorder 

(Hossain et al., 2020).  

 

In low and middle-income countries mental health remains a low priority and over 75% of individuals 

diagnosed with mental health conditions do not receive treatment as developing countries prioritise 

controlling and eradicating other health concerns such as; infectious diseases and reproductive, maternal 

and child health (Prince et al., 2007; Grant et al., 2023). Approximately 16.5% of the adult population 

in South Africa are diagnosed with a mental disorder and in 3% of cases the mental illness is severe 

(Shange and Ross, 2022). It has also been reported that 90% of these people do not receive treatment 

(Shange & Ross, 2022) and only 7.5% of the uninsured (not covered under any health or medical 

insurance) South African population receives outpatient mental healthcare (Grant et al., 2023). 

Additionally, in 100 000 people with severe mental illness in South Africa, there are approximately 

only 1.5 psychiatrists and 2.5 psychologists available, reflecting a clear indication of the lack of 

allopathic mental healthcare providers, particularly in the public sector to address this gap (WHO, 2019; 

Padmanabhanunni et al., 2022). In an attempt to reduce this gap, the South African Mental Health Care 

Policy Framework and Strategic Plan 2013-2020 has underwritten the integration of mental health into 

primary health care (DoH, 2013).  

 

Efforts to reinforce the mental health system in South Africa have also been strengthened by the 

reformation of the Mental Health Care Act 17 of 2002 and through the adoption of the National Health 

Insurance Policy (2017) (Docrat et al., 2019). However, these only look good on paper since mental 

health remains a challenge in South Africa and the progress in service delivery is crippled by a number 

of factors such as the lack of resource tracking, inadequate communication, promotion and 

implementation of mental health policies, and the limited knowledge on the accurate burden of mental 

disorders and access to mental health services (Docrat et al., 2019). Another factor that may impede the 

efforts of the Mental Health policies in South Africa is how these policies may ignore the complexity 

of the contribution of non-Western culture in mental health as these policies, and the theory and practice 

of mental health emanated from a Western understanding of the human condition and Western cultural 

traditions (Gopalkrishnan, 2018).  
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1.7.1.1 Mental Disorders 

By definition, mental disorders, also referred to as mental health conditions, are “conditions that are 

characterized by a clinically significant disturbance in an individual’s cognition, emotional regulation, 

or behaviour” (WHO, 2022). Mental disorders fall under mental illness which is also defined as 

“conditions that affect an individual’s thinking, feeling, mood, or behaviour” (Marzukhi et al., 2023). 

According to the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2019 (2022), there 

has been a noticeable increase of 48.1% of cases of mental disorders globally from the year 1990 (654·8 

million cases) to 2019 (970·1 million cases).   

 

Most mental disorders are reported to have emerged by the age of 14 years in both males and females 

(Solmi et al., 2022). Women are more affected by mental disorders compared to men, with comparable 

rates of between 10-19% of women who are pregnant or post-partum and non-pregnant women (Halim 

et al., 2018). A study conducted among South African medical insurance beneficiaries confirmed that 

there were 31% of cases of females diagnosed with mental health conditions compared to 22% of cases 

in males (Ruffieux et al., 2023). Since South Africa has the highest global rate of sexual offences against 

women and girls, factors such as intimate partner violence may also increase the risk of mental disorders 

in women. Other factors contributing to this include social networks, poverty, infant sex and poor health 

during the perinatal period (Halim et al., 2018). The prevalence of mental disorders may also be 

increased by sexual assault as it is reported to be higher in victims or survivors of sexual assault, with 

posttraumatic and depressive disorders being common in these cases (Dworkin, 2020).  

 

1.7.1.2 Diagnosis of Mental Disorders 

Unlike in most areas of medicine where diagnosis is fundamentally influenced by biomarkers indicating 

disease, symptoms are still exclusively used for the diagnosis of mental disorders (Marquand et al., 

2019). Diagnostic criteria for each mental disorder are provided by the primary diagnostic tools called 

the Diagnostic and Statistical Manual of Mental Disorders (DSM), with the fifth version currently being 

used, and the International Classification of Diseases (ICD) developed by the World Health 

Organisation (WHO) with recent version being the 11th revision. These tools list and describe all mental 

disorders; however, it the DSM focuses on disorders which are common in the United States and is 

published by the American Psychiatric Association (APA) (Cooper, 2018). Thus, this diagnostic tool 

might not be applicable to South Africa due to the diversity in this country and how the cultural beliefs 

in ancestors or other spirits and witchcraft or sorcery is taken into consideration in the African 

perspective of mental illness and health (Shange & Ross, 2022). Hence, in South Africa, this means that 

the diagnosis of a mental illness is not only dependent on the symptoms presented by patients. In African 



12 
 

traditional healing, the diagnosis of mental illness also involves the throwing of bones, consultation 

with ancestors, observation of the patient’s behaviour and seeking familial background (Shange & Ross, 

2022).  

 

1.7.2 Schizophrenia 

Schizophrenia has a global prevalence of approximately 0.28% and is ranked 15th globally in the group 

of causes of years lived with disability (Dutta et al., 2023). The onset of schizophrenia often develops 

during adolescence to the early 20s, and it is rare for symptoms to begin during childhood or late-life 

(Addington and Heinssen, 2012; Nowrouzi et al., 2015). However, the late-onset of schizophrenia can 

also occur in the mid ‘50s (Jablensky, 2009; Addington and Heinssen, 2012; Stochl et al., 2019). The 

incidence of men diagnosed with schizophrenia is slightly higher compared to women (Abel et al., 

2010), but it has been reported that women are most likely to be diagnosed with this illness later in life 

compared to men (Fischer and Buchanan, 2020).  Literature shows that the first episode in males occurs 

about 4 to 5 years earlier than in females and the prognosis is worse in men than in women (Usall et al., 

2003; Grossman et al., 2008; Purcell et al., 2009).  

 

In a recent study investigating the global burden of disease, schizophrenia was reported to have the 

highest functional burden among 235 physical and mental health cases (Langer, 2015). Its cruciality is 

further exacerbated by how current antipsychotic treatments are only effective in improving and 

managing the positive symptoms of the illness while their effectiveness against the negative symptoms 

and cognitive impairment is lacking (Kahn et al., 2015). Furthermore, the current antipsychotic 

medication is associated with unfavourable side effects; such as, metabolic disturbances, motor 

impairments, complications relating to the cardiovascular system and abnormal levels of prolactin 

(Leucht et al., 2013; Solmi et al., 2017). These side effects add to the already existing morbidity and 

mortality rates related to schizophrenia (Olfson et al., 2015; Hjorthoj et al., 2017; Correll et al., 2020).  

 

1.7.2.1 Pathogenesis and Neuropsychology of Schizophrenia 

Since the 1970s, the catecholamine neurotransmitter, norepinephrine has been noted to play a role in 

the pathogenesis of schizophrenia (Yamamoto and Hornykiewicz, 2004); however, the pathophysiology 

of schizophrenia still remains unclear. Dopaminergic neurotransmission also plays a crucial role in 

schizophrenia. The striatal D2 receptor mediated hyper-dopaminergic state of the brain is associated 

with the positive symptoms of schizophrenia, while negative symptoms are associated with frontal, 

cortical D1 and subcortical dopamine receptor mediated deficit (Abi-Dargham, 2003, 2004; Laruelle, 
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2014; Galderisi et al., 2015; Collo et al., 2020). An additional factor associated with the pathogenesis 

of schizophrenia and its negative and cognitive symptoms is glutamatergic dysfunction, which can also 

contribute to positive symptoms (Merritt et al., 2013). Fischer and Carpenter (2009) suggested that this 

illness represents a syndrome made up of multiple diseases with similar symptoms and signs, thus 

resulting in the cause of schizophrenia being unclear and its treatment challenging. The hyper-activation 

of the dopaminergic system results in symptoms of schizophrenia such as, hallucination and delusion 

(positive), while on the other hand, the reduced activation of the D1 receptor and glutamate contributes 

to anhedonia and social withdrawal (negative), and memory deficit (cognitive). The glutamatergic 

system affects the signaling of the N-methyl-D-aspartate (NMDA) receptor which plays a significant 

role in synaptic plasticity and neurotransmission. The underactivity of the NMDA receptors results in 

morphological alterations which lead to structural modifications in the brain and also lead to chronic 

psychosis (Marsman et al., 2013; Uno and Coyle, 2019). 

 

It is also highly likely that schizophrenia may be triggered by a reaction between genetic material and 

the environment since environmental factors can also play a major role in influencing epigenetic 

processes in the same way as the genetic make-up of an individual can influence how one responds to 

environmental changes or stressors (Fischer and Buchanan, 2020). Modifications in DNA methylation 

are one of the first epigenetic alterations associated with schizophrenia (Richetto and Meyer, 2021). 

Obstetrical complications, infections, inflammation, cannabis use, cigarette smoking and immigration 

are the major environmental risk factors reported by various authors in schizophrenia (Cardno et al., 

1999; Kringlen, 2000; Youngmann et al., 2009; Brown and Derkits, 2010; Benros et al., 2011; Cannon, 

2015). Under obstetrical complications, perinatal problems; such as, preterm labour, fetal hypoxia, 

hemorrhage, blood-group incompatibilities and maternal infection are reported to increase the risk of 

developing schizophrenia by twice the normal rate (Clarke et al., 2006). The mechanism used by 

infectious agents to increase the risk of developing schizophrenia is not clear as there is minimal 

evidence suggesting damage to the central nervous system caused by infections (Fischer and Buchanan, 

2020). However, the dopaminergic and glutamatergic hypotheses are still considered to be significant 

with regards to the neuropsychology (Stepnicki et al., 2018).    

 

1.7.2.2 Brain Anatomy in Relation to Schizophrenia 

The human brain is one of the largest and multiplex organs in the body. The brain together with the 

spinal cord make up the central nervous system which is responsible for the analysis, integration and 

response of the body by means of sensory input and motor output (Hiatt, 2020). Alterations or 

abnormalities in the structure of the brain have been reported in patients with schizophrenia, and these 

include reduction of the total brain volume and grey matter, decrease in brain mass, reduction in the 
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schizophrenia; thus, it has been concluded that interruption of the activity of the prefrontal cortex plays 

a major role to the cognitive dysfunction and negative symptoms of schizophrenia (Koszla et al., 2020).  

 

1.7.2.3 Symptoms of Schizophrenia 

Schizophrenia is mainly classified into three types based on the symptoms that occur, viz. positive 

symptoms (Type I), negative symptoms (Type II) and cognitive impairment (Type III) (Koster et al., 

2014). To evaluate clinical severity or treatment response and to assess the symptoms of schizophrenia, 

the Positive and Negative Syndrome (or Severity) Scale abbreviated as PANSS is used (Haro et al., 

2003). The PANSS is a 30-item and 7-point rating instrument which is used to measure the three 

dimensions of schizophrenia; viz. positive symptoms, negative symptoms and general psychopathology 

(Wu et al., 2018). Each PANSS item is rated on a scale of increasing psychopathology as follows: 1 = 

absent, 2 = minimal, 3 = mild, 4 = moderate, 5 = moderate to severe, 6 = severe and 7 = extreme. Ratings 

across all items are then summed up and the PANSS is scored; for the Positive and Negative Scales the 

score ranges from 7 to 49 and from 16 to 112 for the general psychopathology (Kay et al., 1987). The 

Positive Scale measures delusions, conceptual disorganisation, hallucinations, excitement, grandiosity, 

suspiciousness or persecution, and hostility (Wu et al., 2018), while the Negative Scale assesses blunted 

affect, emotional withdrawal, poor rapport, passive or apathetic social withdrawal, difficulty in abstract 

thinking, lack of spontaneity and conversation flow, and stereotyped thinking (Wu et al., 2018). The 

General Psychopathology Scale of the PANSS consists of 16 items which assess disorganisation 

symptoms and severity of schizophrenia. These items are somatic concerns, anxiety, guilt feelings, 

tension, mannerisms and posturing, depression, motor retardation, un-cooperativeness, unusual 

thoughts, disorientation, poor attention, lack of judgment and insight, disturbance of volition, poor 

impulse control, preoccupation, and active social avoidance (Wu et al., 2018).   

 

The limitations of the 3 PANSS subscales (positive, negative and general psychopathology) include 

time-consumption as it takes approximately 30 to 45 minutes to administer and it has been reported to 

inadequately capture all aspects of the symptoms of schizophrenia (Chen et al. 2020). Therefore, 

interview-based assessments such as Cognitive Assessment Interview (CAI) or Schizophrenia 

Cognition Rating Scale (SCRS) are further used to evaluate the cognitive symptoms of schizophrenia 

in conjunction with a skills assessment, such as the UCSD Performance-based Skills Assessment in 

order to measure functional capacity (Targum and Keefe, 2008). Each assessment used for the 

evaluation of cognitive symptoms may also be approximately 30 to 45 minutes.  
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1.7.2.3.1 Positive Symptoms of Schizophrenia 

These symptoms include disorganised speech and thoughts, delusions, hallucinations and disorganised 

behaviour (Koster et al., 2014). Positive symptoms have been reported to be one of the causes of 

aggressive behaviour in patients diagnosed with schizophrenia (Wu et al., 2018). These symptoms are 

more sensitive to agents or drugs which target the dopamine system (Leucht et al., 2013).  

 

1.7.2.3.2 Negative Symptoms of Schizophrenia  

The negative symptoms of schizophrenia refer more to psychosocial impairment and are reported to be 

more persistent compared to positive symptoms (Tamminga et al., 1998; Peralta et al., 2000; Savill et 

al., 2015). These symptoms are regarded as the core component of schizophrenia and are less 

susceptible to treatment compared to the other symptoms of schizophrenia (Chue and Lalonde, 2014; 

Galderisi et al., 2018). Negative symptoms include lack of drive and motivation marked by apathy or 

avolition, lack of enjoyment or pleasure (anhedonia) and social interactions (asociality), and lack of 

facial expression, gesturing and speech output such as alogia or aprosodia and blunting of affect (Choi 

and Medalia, 2010; Foussias and Remington, 2010; Blanchard et al., 2011; Koster et al., 2014; Galderisi 

et al., 2018). According to Norman et al. (2000), these symptoms have been found to critically affect 

the quality of life and social functioning of an individual. Galderisi et al. (2018) describes them as 

having an effect in the “real-life” functioning of individuals diagnosed with schizophrenia. The 

incidence of these symptoms in first episode patients is reported to be between 41% and 54% of cases 

(Bobes et al., 2009; Makinen et al., 2010).  

 

When working with negative symptoms, it is important to bear in mind that these symptoms may also 

be observed in other psychiatric illnesses, and that they are commonly seen in patients with depression 

(Ellenbroek and Cools, 2000). According to Galderisi et al. (2018), distinguishing between the negative 

symptoms of schizophrenia and depression may be a challenge without accurate clinical assessment. In 

a study conducted by Knights and Hirsch (1981), it was reported that in 80% of cases of patients with 

schizophrenia at least one depressive symptom occurred and three or more depressive symptoms were 

observed in 65% of cases. Studies conducted by Emerich and Sanberg (1991) and Hogan and Awad 

(1992) also reported that antipsychotic medication may give rise to symptoms such as dysphoria, 

akinesia, facial rigidity and lethargy which may be mistaken for negative symptoms of schizophrenia; 

thus, a distinction between primary and secondary negative symptoms was made.   
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1.7.2.3.2.1 Primary Negative Symptoms  

Another term that is used for the negative and enduring symptoms of schizophrenia is deficit symptoms, 

and distinguishing between these symptoms and secondary negative symptoms plays a crucial role in 

their treatment as the deficit symptoms have been reported to have no standard treatment since they do 

not respond well to various medications (Chue and Lalonde, 2014; Galderisi et al., 2018). When 

considering primary persistent negative symptoms with a specified minimum severity of symptoms, the 

incidence of these symptoms ranges from 23% to 26% of cases (Tek et al., 2001; Bobes et al., 2009; 

Makinen et al., 2010; Chang et al., 2011).   

 

1.7.2.3.2.2 Secondary Negative Symptoms 

Secondary negative symptoms are described as the symptoms which are induced by a contaminant 

illness such as reactive depression, or by certain antipsychotic medication (Carpenter et al., 1988). Once 

the cause of these symptoms has been addressed, improvement is observed relatively quickly compared 

to primary negative symptoms which are reported to be more persistent (Moller, 2007). 

 

1.7.2.3.3 Cognitive Symptoms   

Cognitive symptoms include deficiency in grasp of social interactions and/or situations, lack of 

memory, attention and deficits in executive functioning (Koster et al., 2014). These symptoms are said 

to reflect how well the brain of an individual learns, stores and utilises information.  

 

1.7.2.5 Treatment of Schizophrenia 

1.7.2.5.1 Biomedical Medicine 

Commonly when attempting to treat schizophrenia, the major targets are D2 (dopamine), 5-HT2A (5-

hydoxytryptamine 2A: G protein-coupled receptor belonging to the serotonin receptor family) and α1 

receptors (Bantick et al., 2001; Ogren et al., 2008; Meltzer, 2012). Dopamine D2 blocking agents are 

the only approved and effective drug class for the treatment of this disorder and other related psychotic 

disorders since their discovery in the 1950s (Abi-Dargham, 2004). However, therapy concentrating only 

on the dopaminergic neurotransmitter system has been shown to not treat schizophrenia (Merritt et al., 

2013). Since negative symptoms of schizophrenia are the most persistent and resistant symptoms, 

clinical research currently focuses on biological systems such as glutamatergic neurotransmission in an 

attempt to target these symptoms (Chue and Lalonde, 2014). In recent studies, neurotransmitters such 
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as acetylcholine, serotonin, glutamate, γ-aminobutyric acid (GABA) and cytokines have been reported 

to also contribute to the pathophysiology of schizophrenia (Dutta et al., 2023).  

 

The recommendation according to the schizophrenia treatment guidelines from the American 

Psychiatric Association states that pharmacotherapy selection should be individualised based on the 

characteristics and preference of each patient; furthermore, patients should also be consulted when the 

choice of treatment is being selected (Lehman et al., 2004; Maroney, 2020). For acute schizophrenia 

symptom management, second generation antipsychotic drugs are recommended as first-line treatment 

(Lehman et al., 2004). However; according to the proposed updated treatment guidelines for 

schizophrenia, the use of antipsychotic drugs is the only single component of the treatment paradigm 

(Maroney, 2020). Patients respond differently to pharmacological therapy and approximately 10% to 

30% of patients are reported to have a poor or partial response (Marder and Cannon, 2019).  In addition, 

it has been reported that approximately 30% of patients with schizophrenia still have persistent residual 

or psychotic symptoms which affect their functioning even if they experience some improvement (Kane 

et al., 2019). Gaps in pharmacological therapy for treatment of schizophrenia have been identified, 

which include: a need to improve treatment-resistant schizophrenia, a need for drugs that are capable 

for treating negative symptoms and improving cognition, agents that improve adherence and have 

improved adverse effect profiles (Fellner, 2017). New strategies; such as new dosages aiding in 

adherence, TAAR-1 agonists and σ-2 antagonists, and also modulation of serotonin and glutamate, 

which attempt to fill these gaps are still being researched and some have been recently approved 

(Maroney, 2020). 

 

1.7.2.5.2 Traditional Medicine 

According to Kaplan and Sadock, (1988), mental illness tends to be viewed as culture-free in western 

psychiatry as this entity does not assign causality to cultural beliefs (which include beliefs in spirits, 

gods etc.). However, cultural beliefs, values and concepts play a significant role in influencing health-

seeking pathways, and THPs play a major role in managing disease in many cultures (Versola-Russo, 

2005). In South Africa, some black African communities believe that ill health in their lives or in their 

families is brought upon them by culture-related phenomena (Monama and Basson, 2017). Mental 

health disorders are believed to be caused by bewitchment or sorcery. In some cases they may be 

interpreted as ubizo (an ancestral calling) or ukuthwasa (need to train as a healer) and these can only be 

treated or managed by THPs (Zabow, 2007). Other indigenous names that are used to refer to mental 

disorders are amafufunyana which is defined as the possession by evil spirits and ukuphambana or 

ukuhlanya which is defined as madness (Zabow, 2007).  
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In traditional medicine or African traditional healing, THPs use approaches that are based on cultural, 

religious and social systems to provide health care to the community, and these methods may include 

the use of plant, animal and/or mineral substances to treat different ailments (WHO, 1978). THPs may 

classify as Isangoma or a diviner who use divination to determine the cause of illness, Inyanga or 

herbalist which mainly prescribes traditional medical remedies for treatment of illness, and Umthandazi 

or faith healer who mainly use water and prayer, although sometimes ash and salt may be included in 

the healing process (Zuma et al., 2016). In South Africa, the number of THPs practising full-time is 

approximately 68 000, while the total number of those practising full-time and part-time is 

approximately 300 000 (Street et al., 2018). Traditional medicine by definition is the combination of 

knowledge, skills and practices based on the experiences, beliefs and theories indigenous to different 

cultures which are used for diagnosis, treatment and prevention of mental and physical illness as well 

as for overall maintenance of health (WHO, 2013).  

 

In Sub-Saharan Africa, THPs are perceived to have the unique skill to manage various conditions which 

allopathic clinicians lack, and these conditions may involve or be caused by spells, spirits, sorcery or 

social misconduct (Kale, 1995; Pinkoane, 2005; Makundi et al., 2006; Audet et al., 2017). Other 

advantages of THPs compared to allopathic clinicians are that traditional healers speak languages 

typically preferred by patients, live closer to patients, and are often available to meet with patients 

without any difficulty in order to discuss causes of illness and diagnoses as well as the treatment or 

management of illnesses (Audet et al., 2012). It has been reported that patients with various acute and 

chronic physical and mental conditions commonly consult traditional healers rather than seek help from 

allopathic services only, or sometimes use the two in conjunction due to the above-mentioned factors 

and other limitations linked with allopathic workforce and infrastructure (Hundt et al., 2004; Babb et 

al., 2007; Moshabela et al., 2011; Audet et al., 2013).  

 

1.8 Brief Overview of General Methodology 

1.8.1 Study Design 

Biomedical treatment approaches for the treatment of schizophrenia, particularly for the negative 

symptoms, are considered lacking due to a number of factors which include the adverse side effects 

associated with them. Therefore, with the majority of the African population, particularly the Black 

South African population reported to have a preference for traditional medicine as a treatment option 

for both physical and mental aliments, this study aimed to investigate the role of the THPs and the 

effects of traditional medicine for the treatment of the negative symptoms of schizophrenia. This study 

was divided into two components (Figure 3). Component one comprised the administration of 

questionnaires to 100 THPs (data collected in November 2021) from the Harry Gwala District 
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1.8.2 Ethical Consideration 

For the first component of the study, ethical approval was obtained from the Humanities and Social 

Sciences Research Ethics Committee of the University of KwaZulu-Natal (Ethics Clearance number: 

HSSREC/00002944/2021; Ethics Approval attached in Appendix 2) and an informed consent form was 

signed by all participants prior to participating in this study. The animal experimental component was 

approved by the Animal Research Ethics Committee of the University of KwaZulu-Natal (Ethics 

Clearance number: AREC/000/5188/2023; Ethics Approval attached in Appendix 3) and the 

Department of Agriculture, Land Reform and Rural Development of the Republic of South Africa 

(Permit number: SDAH-Epi-23021009580, Permit attached in Appendix 4). 
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Prologue 1 

The previous chapter (Chapter 1) provided an overview of mental health and mental disorders in a 

global and South African context. It also showed how Western and Traditional medicines differ in terms 

of their approach to the diagnosis and treatment of mental illnesses. Based on the literature reviewed in 

the previous chapter, a gap exists regarding the profiles of the THPs who treat mental illnesses and on 

the methods of diagnosis and treatment of such ailments. The following chapter, Chapter 2, is an 

extension of the literature review as it explores the different types of traditional medicine and herbal 

plants used by the global population from the different continents, regions and countries. This chapter 

investigates whether traditional methods for the treatment of schizophrenia, are similar or different, 

seeing that each community is reported to be influenced by their cultural and religious beliefs in their 

traditional treatment approaches. This literature is presented in the form of a systematic review paper. 

 

Paper Title : Global Perspectives on the Traditional Approaches used in the    .                                  

Treatment of Schizophrenia: A Systematic Review 

Status    : Published 

Journal   : Asian Journal of Psychiatry 

DOI    : https://doi.org/10.1016/j.ajp.2024.104081 

Date Published   : 22 May 2024 
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Prologue 2 

The findings from the previous chapter indicated herbal medicine as the common traditional treatment 

approach globally. However, the medicinal plants used for the treatment of schizophrenia and other 

mental disorders vary widely. This could be influenced by how different plants are found in different 

parts of the world depending on climate and other varying factors. The following chapter, Chapter 3, 

quantitatively and qualitatively investigates the profiles of THPs involved in the diagnosis and treatment 

of mental illnesses, particularly schizophrenia in KwaZulu-Natal, South Africa. It also investigates the 

traditional methods used for diagnosis and treatment of these disorders. The quantitative findings are 

documented in Paper 2 while the qualitative findings are documented in Paper 3.  

 

Paper 2 

Paper Title : A quantitative evaluation of traditional health practitioners’  

perspectives on mental disorders in KwaZulu-Natal: knowledge, 

diagnosis, and treatment practices 

Status    : Published  

Journal   : Journal of Spirituality in Mental Health 

DOI    : https://doi.org/10.1080/19349637.2023.2194561 

Date Published   : 27 March 2023  

 

Paper 3 

Paper Title : The Influence of Culture on the Cause, Diagnosis and Treatment of 

Serious Mental Illness (Ufufunyana): Perspectives of Traditional 

Health Practitioners in the Harry Gwala District, KwaZulu-Natal 

Status    : Published 

Journal   : Culture, Medicine, and Psychiatry 

DOI    : https://doi.org/10.1007/s11013-024-09863-7 

Date Published   : 23 June 2024 
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Prologue 3 

The administration of a medicinal concoction was indicated as the common mode of treatment in the 

previous chapter. Seven medicinal plants (viz. Dioscorea dregeana, Boophone disticha, Afroaster 

hispida, Salix mucronata, Artabotrys monteiroae Oliv., Trimeria grandifolia and Clivia miniata) were 

offered by the THPs at the Berea and Dalton markets (in Durban, KwaZulu-Natal) for the treatment of 

schizophrenia and other mental disorders. The phytochemical compounds and the cytotoxic effect of 

these plants are investigated in the following chapter, Chapter 4. In addition, the findings from this 

chapter are document in Manuscript 4 which was prepared in the style for the journal it was submitted 

to.  

 

Manuscript Title : Phytochemical Screening and Cytotoxic Effect of Herbal Plants                                

Used by Traditional Health Practitioners in KwaZulu-Natal for                                 

the Treatment of Schizophrenia 

Status    : SAJB-D-24-00451R1 

Journal   : South African Journal of Botany 

Manuscript number  : SAJB-S-24-00558 

Date Submitted  : 05 February 2024 
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ABTRACT 

Introduction: Treatment of schizophrenia remains a challenge due to non-adherence and 

limited accessibility to antipsychotic medication. This is aggravated by costly medication, 

limited access to mental healthcare services, adverse side effects associated with medication 

and preference for alternative treatments. This prompts the exploration of the benefits of using 

traditional medicine (TM) as an alternative treatment method. TM involves holistic 

intervention by managing both physical and mental ill-health through various ways that include 

the use of herbal plants. However, limited literature exists on the phytochemical constitution 

and cytotoxicity of these herbal plants. Hence, this study evaluated the phytochemistry and 

cytotoxicity of seven herbal plants (viz. D. dregeana, B. disticha, A. hispida, S. mucronata, A. 

monteiroae Oliv., T. grandifolia and C. miniata) used by traditional health practitioners (THPs) 

in KwaZulu-Natal for treatment of schizophrenia. Methods: Gas Chromatography Mass 

Spectrometry (GC-MS) analysis was used to identify bioactive compounds in these herbal 

plants, while cytotoxic activity was investigated using the 3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyl-2H-tetrazolium bromide (MTT) Assay in cultured liver cell lines. Results: The plant 

extracts yielded phytochemicals ranging from 20 to 75 in number, which were independent of 

the extraction solvent. Cell viability test showed no cytotoxicity at 50µg/ml and 100µg/ml for 

the methanol, ethanol and DCM extractions. Cell proliferation was promoted at 100µg/ml in 

methanol and DCM extracts, and at 50µg/ml in ethanol extracts. Discussion/Conclusions: The 

overall findings of this study suggest that herbal plants used by THPs for treatment of 

schizophrenia have numerous bioactive compounds and are safe for use in alternative treatment 

methods. 

 

Keywords: Schizophrenia; Treatment; Herbal Plants; Phytochemistry; Cytotoxicity; 

Traditional Medicine 
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1. INTRODUCTION 

Schizophrenia is a neurodegenerative psychiatric disorder which affects approximately 24 

million individuals globally and is rated the third leading cause of disability in South Africa 

(Spedding et al., 2014; WHO, 2022a). It is characterized by positive symptoms (delusions and 

hallucinations), negative symptoms (asociality, anhedonia and alogia) and cognitive 

impairment (lack of memory and attention) (APA, 2013; Koster et al., 2014; Deng & Xu, 2017; 

Correll & Schooler, 2020). Since the pathophysiology of schizophrenia remains unclear; the 

dopamine and glutamate hypotheses remain commonly supported (Rabiee et al., 2023). Thus, 

the prescription of dopamine (D2) partial receptor agonists and antagonists is understandable 

to manage the positive symptoms of this disorder; however, the management of negative and 

cognitive symptoms remains a challenge despite the development of first- and second-

generation antipsychotic drugs (Kahn et al., 2015; Ojagbemi & Gureje, 2020). Currently, 

antipsychotic and antidepressant drugs, which leave most patients with persistent adverse side 

effects are the approved and commonly prescribed medications for the management of the 

negative symptoms (Kantrowitz, 2021). Additionally, in low and middle-income countries, 

diagnostic, treatment and support resources for individuals affected by mental health illnesses 

remain limited (WHO, 2022c). The deficit of coherent and effective pharmacological 

medications for treatment of the negative symptoms of schizophrenia globally also presents a 

gravely unmet necessity, which leads to the exploration of alternative approaches such as the 

use of indigenous medical approaches. 

 

Traditional medicines (TM) are recognised as established natural remedies which have 

contributed to the development of 40% of the approved pharmaceutical products (WHO, 

2022b). According to the World Health Organisation (WHO) estimations, approximately 80% 

of the global population uses TM such as herbal remedies for the treatment of various ailments 

including mental illness (WHO, 2022b). Moreover, herbal concoctions were extensively used 

in the past by ancestors in most African communities for the treatment of mental illness 

(Okaiyeto & Oguntibeju, 2021). These methods for mental healthcare were dependent on the 

knowledge, skill and practices based on the experiences, beliefs and theories indigenous to 

different cultures (Ojagbemi & Gureje, 2020). However, TM and Traditional Health 

Practitioners (THPs) employ a holistic approach to health and illness with a deep connection 

between the spirit, mind, and the body, which makes their treatment approaches effective; with 
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patients rating themselves as cured post-treatment (Kapur 1975; Kleinman & Sung, 1979; 

Incayawar, 2008; Lucana & Elfers, 2020). However, contention exists on the magical and 

mystical explanations related to this type of healing (Green & Makhubu, 1984; Freeman & 

Motsei, 1992). In addition, the safety of the TM remains controversial as knowledge on the 

chemical components of the plants used in herbal medication is lacking. However, previous 

studies reported that the use of these concoctions may lead to organ damage and sometimes 

even death (Okaiyeto & Oguntibeju, 2021). Therefore, investigating the phytochemical 

constitution and cytotoxic activity of the herbal plants used in traditional concoctions for the 

treatment of different illnesses is significant. Thus, the aim of this study was to screen the 

phytochemistry and cytotoxicity of seven medicinal plants that may be used individually or in 

one concoction by THPs in KwaZulu-Natal for the treatment of mental illnesses, particularly 

schizophrenia, in cultured liver cell lines.  

 

2. MATERIALS AND METHODS 

2.1. Plant Samples 

The investigators sourced seven herbal plants from the Berea and Dalton Muthi Markets, 

KwaZulu Natal, South Africa which were recommended by different THPs for the treatment 

of schizophrenia. The resident THPs from the muthi market offered only the particular parts of 

the seven plants that they commonly prescribe for the treatment of schizophrenia (Table 1), 

and these were used in this study.  

 

Table 1: Herbal plants used for the treatment of schizophrenia 

Plant Collected Part used Muthi Market Voucher no. 
udakwa (Dioscorea dregeana (Kunth) T. 
Durand), 

Tuber Dalton NU0092561 

incotho (Boophone disticha) Bulb Dalton NU0092562 
udlutshana (Afroaster hispida (Aster 
bakerianus)) 

Roots Dalton NU0092563 

umyezane (Salix mucronata (Thunb)) Bark Dalton NU0092564 
umazwenda (Artabotrys monteiroae Oliv.) Roots Berea NU0092565 
ilukuluku (Trimeria grandifolia (Hochst) 
Warb. subsp. grandifolia) 

Roots Berea NU0092566 

umayime (Clivia miniata (Lindl.)) Roots Berea NU0092567 
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2.2. Plants Sample Preparation 

Each collected sample was washed twice with distilled water and cut into small pieces. 

Thereafter, the sample was left to dry at room temperature under shade or away from direct 

sunlight. Once dry, the small pieces of each sample were powdered through using a laboratory 

blender and stored in containers for future use. These containers were stored at room 

temperature and away from direct sunlight. 

 

2.3. Plants Sample Extraction 

The method of orbital shaker assisted maceration was used. The blended plant material for each 

sample was prepared using the following solvents; methanol (MeOH), ethanol (EtOH) and 

Dichloromethane (DCM). The plant samples (10g) were suspended in 100ml of solvent 

(1:10/w/v) and shaken in an orbital shaker for 24h at 250rpm as per the method protocol by 

Kaur et al. (2020). The mixtures were filtered using no.1 filter papers. Solvents were 

evaporated with the aid of a heating water bath as per their boiling points until 20% was left in 

the crude extracts. The crude extracts were then dried under a stream of cold air and stored in 

a -20°C freezer for future use thereafter.  

 

2.4. Phytochemistry 

Gas chromatography-mass spectrometry (GC-MS) analysis (base on its availability) was used 

to determine the phytochemical compounds of the medicinal plants. The screening of the plant 

extracts was done using the GCMS-QP2010 Ultra with a column oven temperature of 50°C 

and hold time of 2 minutes. The samples were injected in a split mode (split ration of 100) with 

injection temperature at 280 °C. The pressure of the carrier gas was set at 40.6 kPa with a total 

flow of 93.9 mL/min, column flow of 0.90 mL/min, purge flow of 3.0 mL/min and linear 

velocity of 35.6 cm/sec. The compounds were then identified by comparing their spectra to 

those of the National Institute Standard and Technology (NIST) 11 library. 

 

2.5. Cell culture  

Cell lines were selected to avoid the use of live animals for toxicological testing and liver cell 

lines were used due to their similarity in genotypic and phenotypic characteristics with normal 
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liver cells (Jain et al., 2018). Liver (Chang) cell lines were purchased from Merck Life Science 

((Pty) Ltd. South Africa). A well-established cell culture protocol by Czifra et al. (2006) was 

used. Briefly, Eagle's minimum essential medium (EMEM) for culturing liver cell lines was 

supplemented with 10% fetal calf serum (FCS), pen/strep (1%) and L-glutamine (1%). Frozen 

liver cell lines were reconstituted in respective media and transferred into 25cm3 flasks which 

were incubated at 37 ̊ C in the presence of CO2 (5%) in a humidified (89%) incubator. The cells 

were then allowed to grow, attach and become confluent. The attached confluent cells were 

trypsinized with trypsin (1 mL) after being washed three times with phosphate buffer saline 

solution (PBS). The cells were then sub-cultured in new flasks and incubated. Thereafter, the 

cell lines were plated in 96 well plates for experiments.  

 

2.6. Cell viability 

Cell viability was conducted on liver cell lines to examine the cytotoxic effects of the seven 

herbal plants (7 MeOH, 7 EtOH and 7 DCM extracts). Cell viability was assessed using the 3-

(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Cells were 

trypsinised and seeded into 96-well plates at a seeding density of 1.8 x 104 cells/well and 

incubated for 24 h to permit attachment and growth of cells to semi-confluency. Thereafter, the 

medium (0.5 mL) was replaced and plant extract doses (50 and 100 mmol/L) were freshly 

prepared in DMSO (0.1%) and added to the wells. The cells were then incubated at 37ºC for 

24hrs and 48hrs, respectively. After each incubation period, the medium was removed and the 

MTT solution (5 mg/mL in phosphate buffered saline, 200 μL) was added to each of the wells. 

The cells were then incubated for 4hrs to allow for the formation of blue formazan crystals. 

The MTT solution was then replaced with DMSO (200 μL/well). Viable cells have active 

mitochondrial dehydrogenase enzymes, which reduce MTT dye by cleaving to the tetrazolium 

rings of the pale-yellow MTT to form dark blue formazan crystals (Bernas and Dobrucki, 

2002). These crystals are largely impermeable to cell membranes and accumulate within the 

healthy cells. The number of surviving cells is directly proportional to the level of the purple 

formazan product (Bernas and Dobrucki, 2002). This colored solution was quantified by 

measuring the absorbance at 570 nm in a UV-visible spectrophotometer (Thermo Scientific 

Biomate, Cambridge, UK). The percentage cell viability was then calculated as follows:   

Cell viability (%) = [A490 treated cells – background] 
[𝐴𝐴490 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 – 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏] 

 x 100. 
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2.7. Statistical Analysis 

All data were expressed as mean ± standard error of mean (S.E.M.) and the GraphPad Prism 

Software (version 7) was used to conduct data analysis. The differences between control and 

experimental groups were analysed using One-way Analysis of Variance (ANOVA) followed 

by the Tukey-Kramer post hoc test. Values of p<0.05 were considered statistically significant. 

 

3. RESULTS 

3.1. Phytochemistry 

3.1.1. Methanol Extracts  

GC-MS analysis of the methanol extract of D. dregeana led to the identification and 

quantification of a total of 66 compounds, with the major compounds being 9,12-

octadecadienoic acid (22.53%), n-hexadecanoic acid (6.13%) and eicosanoic acid (4.66%). The 

analysis of B. disticha led to the identification and quantification of a total of 30 compounds, 

with the major compounds being 9,12-Octadecadienoic acid (2.41%), apocynin ethanone 

(1.15%) and phthalic acid, bis(7-methyloctyl) ester (1.09%). The analysis of A. hispida led to 

the identification and quantification of a total of 37 compounds, with the major compound 

being phthalic acid, bis(7-methyloctyl) ester (2.00%, 1.94%, 1.65% and 1.57%). The analysis 

of S. mucronata yielded a total of 25 compounds, and the major compounds were 1H-

cycloprop[e]azulen-4-ol (15.63%), .beta.-sitosterol (15.15%), D:A-friedooleanan-3-ol (8.20%) 

and octadecanoic acid (5.53%). The analysis of A. monteiroae Oliv. yielded a total of 55 

compounds, with the major compounds being erucic acid (11.86%), n-hexadecanoic acid 

(4.79%) and phthalic acid, bis(7-methyloctyl) ester (2.40%). The analysis of T. grandifolia 

yielded a total of 46 compounds, with the major compounds being n-hexadecanoic acid 

(3.06%), 1-hexacosanol/n-hexacosanol (2.18%) and phthalic acid, bis(7-methyloctyl) ester 

(1.65%). The analysis of C. miniata yielded a total of 45 compounds, with the major 

compounds being 9,12-octadecadienoic acid (53.69%), n-hexadecanoic acid (5.70%) and 9,12-

octadecadienoyl chloride (1.78%). The GC-MS chromatograms of methanol extracts are 

presented in Figure 1a-g and details on the major bioactive compounds identified from each 

plant are presented in Table 2.  
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Figure 1a: D. dregeana Figure 1b: B. disticha 

Figure 1c: A. hispida Figure 1d: S. mucronata 

Figure 1e: A. monteiroae Oliv. Figure 1f: T. grandifolia 



115 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1a-g: GC-MS chromatograms of methanol extracts of the 7 medicinal plants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1g: C. miniata 
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Table 2: Phytochemical compounds identified in methanol extracts 

Plant/s (RT-min) Compound Name/s Molecular 
Weight 

Formula Structure Previously Reported Pharmacological 
Properties/Activity 

D. dregeana (20.11); 
B. disticha (19.715) 

& C. miniata 
(20.088) 

9,12-Octadecadienoic acid 
(Z,Z)-cis-9,cis-12-
Octadecadienoic acid, cis, cis-
Linoleic acid, Grape seed oil 

280 C18H32O2 

 

Anti-inflammatory, antimicrobial, cancer preventive, 
hypocholesterolemic, hepatoprotective, anti-arthritic, 
nematicide, insectifuge(cide), antihistaminic, anti-
eczemic, anti-acne, 5-α reductase inhibitor, anti-
androgenic & anti-coronary activity (Adeoye-Isijola et 
al., 2018; Fagbemi et al., 2021) 
 

D. dregeana 
(18.280); A. 

monteiroae Oliv. 
(18.184); T. 

grandifolia (18.093) 
& C. miniata 

(18.255) 

n-Hexadecanoic acid, 
Hexadecanoic acid n-
Hexadecoic acid, Palmitic acid,  
Pentadecane-carboxylic acid 

256 C16H32O2  Antibacterial activity (Yff et al., 2002); antinociceptive 
effect (Shafri, M. & Abdul Manan, 2012; Maroyi, 
2018); antioxidant & antiandrogenic effect (Sudha & 
Padmini, 2023) 

D. dregeana 
(24.930) 

Eicosanoic acid,  Arachic acid, 
Arachidic acid, Icosanoic acid, 
n-Eicosanoic acid, Arachidic 
acid  (synthetic) 

312 C20H40O2 

 

Aantiurease, antioxidant & antimicrobial activity 
(Zekeya et al., 2022) 

B. disticha (12.825)  Apocynin Ethanone, 1-(4-
hydroxy-3-methoxyphenyl)- 
Acetophenone, 4'-hydroxy-3'-
methoxy-Acetoguaiacon 

166 C9H10O3  Anti-inflammatory effect (Lafeber et al., 1999); used in 
neurodegeneration, diabetic complications, 
cardiovascular disorders, pheochromocytoma, in lung, 
hepatocellular & pancreatic cancer (Salva et al., 2021)  
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B. disticha (25.380); 
A. hispida (25.070, 
25.130, 25.260 & 

25.315); A. 
monteiroae Oliv. 

(25.197) & T. 
grandifolia (24.994) 

Phthalic acid, bis(7-
methyloctyl) ester, 1,2-
Benzenedicarboxylic acid, 
bis(7-methyloctyl) ester, Bis(7-
methyloctyl) phthalate 

418 C26H42O4 

 

Antitumour activity (Sivasubramanian & Brindha, 
2013) 

S. mucronata 
(31.540) 

1H-Cycloprop[e]azulen-4-ol, 
decahydro-1,1,4,7-tetramethyl-
, [1aR-
(1a.alpha.,4.beta.,4a.beta.,7.alp
ha.,7a.beta.,7b.alpha.)]-
Viridiflorol 

222 C15H26O  Anti-mycobacterial, anti-inflammatory & antioxidant 
activity (Trevizan et al., 2016) 

S. mucronata 
(29.665) 

.beta.-Sitosterol, Stigmast-5-
en-3-ol, (3.beta.)-Stigmast-5-
en-3.beta.-ol, .alpha.-
Dihydrofucosterol, .beta.-
Sitosterin  

414 C29H50O 

 

Antioxidant, antimicrobial, angiogenic, 
immunomodulatory, antidiabetic, anti-inflammatory, 
anticancer & anti-nociceptive activity (Rashed, 2020); 
reduces LDL & prostate hyperplasia, also used in skin 
ointments (Sudha & Padmini, 2023) 

S. mucronata 
(32.630) 

D:A-Friedooleanan-3-ol, 
(3.alpha.)-,  D:A-
Friedooleanan-3.alpha.-ol, 
Friedelan-3.alpha.-ol, 
Friedelanol  

428 C30H52O  Stomachic, carminative, diuretic, antidiarrhoeal, 
hypoglycaemic, antibacterial, antidysentric activity 
(Garg et al., 2013) 

S. mucronata 
(18.145) 

Octadecanoic acid, Stearic 
acid, n-Octadecanoic acid, 
Humko Industrene R, Hydrofol 
Acid 150, Hystrene S-97  

284 C18H36O2 

 

Antimicrobial & antifungal activity (Maroyi, 2018); 
treatment of schizophrenia (Sushmitha et al., 2018) 



118 
 

A. monteiroae Oliv. 
(19.905) 

Erucic acid 13-Docosenoic 
acid, (Z)- .delta.13-cis-
Docosenoic acid cis-13-
Docosenoic acid (Z)-13-
Docosenoic acid 

338 C22H42O2 

 

Protective & regulatory effects on nervous system (Gao 
et al., 2022) 

T. grandifolia 
(29.565) 

1-Hexacosanol, n-
Hexacosanol, Ceryl alcohol, 
Cerylic alcohol, Hexacosyl 
alcohol  

382 C26H54O 

 

Lowers LDL-Cholesterol (Pratama et al., 2019)  

C. miniata (22.020) 9,12-Octadecadienoyl chloride, 
(Z,Z)-, Linoleoyl chloride, 
Lineoleoyl chloride, Linoleic 
acid chloride 

298 C18H31ClO 

 

Antisecretory, choleretic, contraceptive, 
antispermatogenic & antitubercular properties (Eleazu, 
2016);  
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3.1.2. Ethanol Extracts  

GC-MS analysis of the ethanol extract of D. dregeana led to the identification and 

quantification of a total of 20 compounds which included 3-hydroxy-2,2,4-trimethyl-3-

pentenoic acid (21.17%), erucic acid (10.87%), 9,12-octadecadienoic acid (7.35%) and 

.gamma.-sitosterol (5.99%). The analysis of B. disticha yielded a total of 28 compounds which 

included apocynin (ethanone) (26.05%) and 9,12-octadecadienoic acid (6.19%). The analysis 

of A. hispida yielded 75 compounds which included caryophyllene oxide (21.49%), beta.-

sitosterol (18.33%), D:A-friedooleanan-3-ol (8.70%) and 1H-cycloprop[e]azulen-4-ol 

(4.18%). The analysis of S. mucronata led to the identification of a total of 70 compounds 

which included 1H-cycloprop[e]azulen-4-ol (15.10%), .gamma.-sitosterol (12.41%), n-

hexadecanoic acid (10.83%), D:A-friedooleanan-3-ol (6.07%) and erucic acid (5.33%). The 

analysis of A. monteiroae Oliv. yielded a total of 58 compounds which included 9,12-

octadecadienoic acid (13.20%), erucic acid (12.14%), cyclohexane (3.49%) and ephedrine 

(3.49%). The analysis of T. grandifolia led to the identification of a total of 51 compounds 

which included .beta.-amyrin (8.40%), cyclopentanecarboxylic acid (3.93%) and 1,3,5-triazine 

(3.88%). The analysis of C. miniata yielded a total of 26 compounds which included 9,12-

octadecadienoic acid (54.27% and 10.51%) and n-hexadecanoic acid (7.11%).  The GC-MS 

chromatograms of ethanol extracts are presented in Figure 2a-g and the major compounds (with 

high area% and height%) for each plant are documented in Table 3.  

 

 

 

 

 

 

 

 

 

 
Figure 2a: D. dregeana Figure 2b: B. disticha 
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Figure 2a-g: GC-MS chromatograms of ethanol extracts of the 7 medicinal plants 

Figure 2c: A. hispida Figure 2d: S. mucronata 

Figure 2e: A. monteiroae Oliv. Figure 2f: T. grandifolia 

Figure 2g: C. miniata 
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Table 3: Phytochemical compounds identified in ethanol extracts  

Plant/s (RT-min) Compound Name Molecular 
Weight 

Formula Structure Previously Reported Pharmacological 
Properties/Activity 

D. dregeana 
(17.600) 

3-Hydroxy-2,2,4-trimethyl-3-
pentenoic acid .beta.-lactone, 
Dimethylketene-.beta.-lactone 
dimer 

140 C8H12O2  Inhibit activity of lipases secreted by 
gastrointestinal tract (Fenteany et al., 1994);  
enzymatic inhibition (Bai et al., 2014) 

D. dregeana 
(19.800); S. 
mucronata 

(19.780) & A. 
monteiroae Oliv. 

(19.790) 

Erucic acid 13-Docosenoic acid, 
(Z)- .delta.13-cis-Docosenoic acid 
cis-13-Docosenoic acid (Z)-13-
Docosenoic acid  

338 C22H42O2 

 

Protective & regulatory effects on nervous system 
(Gao et al., 2022) 

D. dregeana 
(19.741); B. 

disticha (19.721); 
A. monteiroae 

Oliv. (19.730) & 
C. miniata 
(19.765 & 

19.980) 

9,12-Octadecadienoic acid (Z,Z)-
cis-9,cis-12-Octadecadienoic acid, 
cis, cis-Linoleic acid, Grape seed 
oil  

280 C18H32O2  Anti-inflammatory, antimicrobial, cancer 
preventive, hypocholesterolemic, 
hepatoprotective, anti-arthritic, nematicide, 
insectifuge(cide), antihistaminic, anti-eczemic, 
anti-acne, 5-α reductase inhibitor, anti-androgenic 
& anti-coronary activity (Adeoye-Isijola et al., 
2018; Fagbemi et al., 2021) 

D. dregeana 
(29.585) & S. 

mucronata 
(29.575) 

.gamma.-Sitosterol, Stigmast-5-
en-3-ol, (3.beta.,24S)-, Stigmast-
5-en-3.beta.-ol, (24S)-, 
Clionasterol, Fucosterol 

414 C29H50O 

 

Antidiabetic & anticancerous properties (Bano & 
Deora, 2019); antiviral action (de Sousa Ferrão & 
Janeque, 2023); anti-ulcer, antimicrobial, growth 
hormone of animals & plants, antipyretic & 
hypolipidemic activity (Sudha & Padmini, 2023) 
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B. disticha 
(12.835)  

Apocynin, Ethanone, 1-(4-
hydroxy-3-methoxyphenyl)-, 
Acetophenone, 4’-hydroxy-3’-
methoxy-, Acetoguaiacon 

166 C9H10O3  Anti-inflammatory effect (Lafeber et al., 1999); 
used in neurodegeneration, diabetic 
complications, cardiovascular disorders, 
pheochromocytoma, in lung, hepatocellular & 
pancreatic cancer (Salva et al., 2021) 

A. hispida 
(30.550) 

Caryophyllene oxide, 5-
Oxatricyclo[8.2.0.0(4,6)-
]dodecane, 4,12,12-trimethyl-9-
methylene-,  

220 C15H24O  Potential anti-parasitic agent, used for colitis, 
inhibits multiplication of various cancer cells 
(Gyrdymova & Rubtsova, 2021) 

A. hispida 
(28.505) 

beta.-Sitosterol, Stigmast-5-en-3-
ol, (3.beta.)- Stigmast-5-en-
3.beta.-ol, .alpha.-
Dihydrofucosterol, .beta.-
Sitosterin 

414 C29H50O 

 

Antioxidant, antimicrobial, angiogenic, 
immunomodulatory, antidiabetic, anti-
inflammatory, anticancer & anti-nociceptive 
activity (Rashed, 2020) 

A. hispida 
(31.610) & S. 

mucronata 
(32.495) 

D:A-Friedooleanan-3-ol, 
(3.alpha.)-,  D:A-Friedooleanan-
3.alpha.-ol, Friedelan-3.alpha.-ol, 
Friedelanol  

428 C30H52O  Stomachic, carminative, diuretic, antidiarrhoeal, 
hypoglycaemic, antibacterial, antidysentric 
activity (Garg et al., 2013) 

A. hispida 
(31.050) & S. 

mucronata 
(31.050) 

1H-Cycloprop[e]azulen-4-ol, 
decahydro-1,1,4,7-tetramethyl-, 
[1aR-
(1a.alpha.,4.beta.,4a.beta.,7.alpha.
,7a.beta.,7b.alpha.)]-Viridiflorol 

222 C15H26O  Anti-mycobacterial, anti-inflammatory & 
antioxidant activity (Trevizan et al., 2016) 
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S. mucronata 
(18.120) & C. 

miniata (18.092) 

n-Hexadecanoic acid, 
Hexadecanoic acid n-Hexadecoic 
acid, Palmitic acid,  Pentadecane-
carboxylic acid 

256 C16H32O2 

 

Antibacterial activity (Yff et al., 2002); 
antinociceptive effect (Shafri & Abdul Manan, 
2012; Maroyi, 2018); antioxidant & 
antiandrogenic activity (Sudha & Padmini, 2023) 

A. monteiroae 
Oliv. (23.675) 

Cyclohexane, 1,2-dibromo-4-(1,2-
dibromoethyl)-, Citex BCL 462, 
1,2-Dibromo-4-(1,2-
dibromoethyl)cyclohexane 

424 C8H12Br4  Endocrine disruptor & activates androgen 
receptor (Asnake et al., 2014) 

A. monteiroae 
Oliv. (23.815) 

Ephedrine, (-)-Ephedrine, L-
Ephedrine, Efedrin, Ephedrin, 
Benzenemethanol, .alpha.-[1-
(methylamino)ethyl]-, 

165 C10H15NO  Bronchodilator & decongestant (adrenergic 
stimulant); treatment of asthma, colds, cough, 
fever, headache & nasal congestion (Limberger et 
al., 2013) 

T. grandifolia 
(28.800) 

.beta.-Amyrin, Olean-12-en-3-ol, 
(3.beta.)-, Olean-12-en-3.beta.-ol, 
.beta.-Amyrenol, Olean-12-en-3-
ol 

426 C30H50O 

 

Anti-nociceptive, anti-inflammatory, anxiolytic, 
antidepressant, anticonvulsant, gastroprotection, 
hepatoprotection, antihyperglycemic & 
hypolipidemic activity & weight gain reducer 
(Nogueira et al., 2019) 

T. grandifolia 
(29.490) 

Cyclopentanecarboxylic acid, 4-
methylene-2,2-diphenyl-, methyl 
ester, Methyl 4-methylene-2,2-
diphenylcyclopentanecarboxylate 

292 C20H20O2 

 

Anticonvulsant (Liu & Pollack, 1994) 
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T. grandifolia 
(28.690) 

1,3,5-Triazine, 2-chloro-4-
methoxy-6-(1-piperidyl)-, 2-
Chloro-4-methoxy-6-(1-
piperidinyl)-1,3,5-triazine 

228 C9H13ClN4O 

 

Antibacterial, fungicidal, antimalarial, anticancer, 
antiviral, antimicrobial, anti-inflammatory, 
antiamoebic, & antitubercular activity (Singh et 
al., 2021) 
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3.1.3. DCM Extracts  

GC-MS analysis of the DCM extract of D. dregeana led to the identification of a total of 21 

compounds and the major phytochemicals included 3-hydroxy-2,2,4-trimethyl-3-pentenoic 

acid (16.89%), methylphenidate concerta  (3.98%) and .beta.-sitosterol (3.06%). The analysis 

of B. disticha yielded a total of 48 compounds with the major bioactive compound being .beta.-

carboline (9.77%). The analysis of A. hispida yielded 23 compounds while S. mucronata 

yielded 30 compounds with the major bioactive compound on both extracts being sebacic acid 

12.02% and 7.25%, respectively. The analysis of A. monteiroae Oliv. yielded 26 compounds 

and the major bioactive compounds included alpha.-guaiene (5.64%) and .beta.-sitosterol 

(5.62%). The analysis of T. grandifolia yielded 56 compounds which included 

4,4,6a,6b,8a,11,11,14b-octamethyl-1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,14,14a,14b-

octadecahydro-2H-picen-3-one (12.58%), germanicol (9.51%) and sebacic acid (8.14%). The 

analysis of C. miniata yielded 45 compounds which included 9,12-octadecadienoic acid 

(59.01%), n-hexadecanoic acid (7.07%), oleic acid (2.19%) and cis-9-hexadecenal (1.90%).  

The GC-MS chromatograms of DCM extracts are presented in Figure 3a-g and the major 

compounds (with high area% and height%) for each plant are documented in Table 4. 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3a: D. dregeana Figure 3b: B. disticha 
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Figure 3a-g: GC-MS chromatograms of DCM extracts of the 7 medicinal plants 

Figure 3c: A. hispida Figure 3d: S. mucronata 

Figure 3e: A. monteiroae Oliv. Figure 3f: T. grandifolia 

Figure 3g: C. miniata 
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Table 4: Phytochemical compounds identified in DCM extracts  

Plant (RT-min) Compound Name/s Molecular 
Weight 

Formula Structure Previously Reported Pharmacological 
Properties/Activity 

D. dregeana 
(17.545) 

3-Hydroxy-2,2,4-trimethyl-3-
pentenoic acid .beta.-lactone, 
Dimethylketene-.beta.-lactone dimer 

140 C8H12O2 

 

Inhibits activity of lipases secreted by 
gastrointestinal tract (Fenteany et al., 1994);  
enzymatic inhibition (Bai et al., 2014) 

D. dregeana 
(17.360) 

Methylphenidate Concerta  2-
Piperidineacetic acid, .alpha.-phenyl-, 
methyl ester, .alpha.-Phenyl-2-
piperidineacetic acid 

233 C14H19NO2 

 

Treatment of attention-deficit/hyperactivity 
disorder (Katzman & Sternat, 2014) 

D. dregeana 
(29.591) & A. 

monteiroae Oliv. 
(29.670) 

.beta.-Sitosterol, Stigmast-5-en-3-ol, 
(3.beta.)-Stigmast-5-en-3.beta.-ol, 
.alpha.-Dihydrofucosterol, .beta.-
Sitosterin  

414 C29H50O 

 

Antioxidant, antimicrobial, angiogenic, 
immunomodulatory, antidiabetic, anti-
inflammatory, anticancer & anti-nociceptive 
activity (Rashed, 2020); reduces LDL & prostate 
hyperplasia, also used in skin ointments (Sudha & 
Padmini, 2023) 

B. disticha 
(20.505) 

.beta.-Carboline, 1,2,3,4-tetrahydro-1-
carboxy-8-methoxy-1-methyl-, 8-
Methoxy-1-methyl-2,3,4,9-tetrahydro-
1H-beta-carboline-1-carboxylic acid 

260 C14H16N2O3  Antioxidant, neuroprotective &  anti-inflammatory 
activity (Piechowska et al., 2019); sedative, 
hypnotic, anxiolytic, anticonvulsant, antiviral, 
antiparasitic/antimicrobial & antitumor effect 
(Szabo et al., 2021) 
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A. hispida 
(13.870); S. 
mucronata 

(14.390) & T. 
grandifolia 

(14.892) 

Sebacic acid, ethyl propyl ester 272 C15H28O4  Improves glycaemic control, reduces hepatic 
gluconeogenesis & glucose output (Mingrone et 
al., 2013) 

A. monteiroae 
Oliv. (12.670) 

alpha.-Guaiene, Azulene, 
1,2,3,4,5,6,7,8-octahydro-1,4-
dimethyl-7-(1-methylethenyl)-, [1S-
(1.alpha.,4.alpha.,7.alpha.)]- 

204 C15H24 

 

Weak inhibitor of HERG (human ether-a-go-go-
related gene) (Karimi et al., 2021) 

T. grandifolia 
(28.900) 

4,4,6a,6b,8a,11,11,14b-Octamethyl-
1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,
14,14a,14b-octadecahydro-2H-picen-
3-one 

424 C30H48O 

 

Antioxidant, antibacterial, antitumour & cancer 
preventive activity (Helal et al., 2019; Sudha & 
Padmini, 2023) 

T. grandifolia 
(29.210) 

Germanicol, Olean-18-en-3-ol 426 C30H50O 

 

Anticancer & apoptotic effect (Hu et al., 2016); 
anti-inflammatory effect (Al-Ramamneh et al., 
2022) 
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C. miniata 
(19.840) 

9,12-Octadecadienoic acid (Z,Z)-cis-
9,cis-12-Octadecadienoic acid, cis, 
cis-Linoleic acid, Grape seed oil  

280 C18H32O2 

 

Anti-inflammatory, antimicrobial, cancer 
preventive, hypocholesterolemic, hepatoprotective, 
anti-arthritic, nematicide, insectifuge(cide), 
antihistaminic, anti-eczemic, anti-acne, 5-α 
reductase inhibitor, anti-androgenic & anti-
coronary activity (Adeoye-Isijola et al., 2018; 
Fagbemi et al., 2021) 
 

C. miniata 
(18.120) 

n-Hexadecanoic acid, Hexadecanoic 
acid n-Hexadecoic acid, Palmitic acid,  
Pentadecane-carboxylic acid 

256 C16H32O2 

 

Antibacterial activity (Yff et al., 2002); 
antinociceptive effect (Shafri & Abdul Manan, 
2012; Maroyi, 2018); antioxidant & antiandrogenic 
(Sudha & Padmini, 2023) 

C. miniata 
(12.770) 

Oleic Acid, 9-Octadecenoic acid (Z)-, 
.DELTA.9-cis-Oleic acid, cis-Oleic 
Acid, cis-9-Octadecenoic Acid, 
Emersol 

282 C18H34O2 

 

Antimicrobial & antifungal activities (Maroyi, 
2018) 

C. miniata 
(21.730) 

cis-9-Hexadecenal, 9-Hexadecenal, 
(Z)-, (Z)-9-Hexadecenal, Z-9-
Hexadecenal, (9Z)-9-Hexadecenal 

238 C16H30O 

 

Antifungal activity (Hoda et al., 2019); anti-
inflammatory potential (Alves et al., 2021) 
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3.2. Cytotoxicity 

The cell viability of the methanol ethanol and DCM extracts of D. dregeana, B. disticha, A. 

hispida, S. mucronata, A. monteiroae Oliv., T. grandifolia and C. miniata showed no 

cytotoxicity at the dosage of 50µg/ml and 100µg/ml concentrations after 24h treatment (Figure 

4, 5 and 6). The methanol extracts of S. mucronata, A. monteiroae Oliv. and T. grandifolia 

showed increased cell viability at the highest dosage of 100µg/ml concentration (Figure 4). The 

ethanol extract of D. dregeana showed increased cell viability at the dosage of 50µg/ml and 

100µg/ml concentrations, while the ethanol extracts of A. monteiroae Oliv. and T. grandifolia 

showed increased cell viability at the lowest dosage of 50µg/ml concentration (Figure 5). The 

DCM extracts of A. hispida, S. mucronata, A. monteiroae Oliv. and C. miniata showed 

increased cell viability at the highest dosage of 100µg/ml concentration (Figure 6). 
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4. DISCUSSION 

4.1. Phytochemistry 

Medicinal plants consist of bioactive compounds, which are mostly unknown; hence, their 

identification plays a significant role in the characterization of the chemical, biological and 

physical properties of these plants (de Souza-Melo et al., 2021). Compounds with anti-

inflammatory and antioxidant activity (i.e. 9,12-Octadecadienoic acid, n-hexadecanoic acid, 

eicosanoic acid, and apocynin ethanone were found in the methanol extracts of D. dregeana, 

B. disticha, A. hispida, A. monteiroae Oliv., T. grandifolia, and C. miniata, while the methanol 

extract of S. mucronata possessed compounds such as 1H-cycloprop[e]azulen-4-ol and .beta.-

sitosterol which also have reported to have anti-inflammatory and antioxidant effects, and also 

octadecanoic acid which has been previously reported to treat schizophrenia (Table 2). In 

addition to the previously mentioned compounds, the ethanol extracts of D. dregeana (19.800); 

S. mucronata (19.780) & A. monteiroae Oliv. possessed erucic acid which has been reported 

to have protective and regulatory effects on nervous system (Table 3). A number of different 

compounds from the other extracts were yielded by the DCM extracts, in particular the 

presence of methylphenidate in D. dregeana was noted as this compound has been reported one 

of the most common mental disorders affecting children, attention-deficit/hyperactivity 

disorder (Table 4).The tuber of D. dregeana was reported as a remedy for the treatment of 

epilepsy, hysteria and convulsions, while the bulb of B. disticha has been used to sedate 

aggressive, psychotic patients (Stafford et al., 2007). The use of D. dregeana in the treatment 

of neurological conditions such as epilepsy is supported by the presence of erucic acid in the 

ethanol extract of this plant in the current study which was reported by Gao et al. (2022) to 

have regulatory and protective effects on the nervous system. This study also identified the 

presence of erucic acid in the ethanol extracts of S. mucronata and A. monteiroae Oliv. One of 

the major compounds yielded by the methanol extract of B. disticha in the current study was 

apocynin ethanone, which could be a contributor to the plant’s effect in psychosis due to its 

role in alleviating neurodegeneration as reported by Salva et al. (2021). Although psychosis is 

not classified as a neurodegenerative disorder, psychotic symptoms may manifest in the 

presence of underlying neurological disorders (Seritan, 2023). B. disticha has also been 

reported to induce hallucinations while also treating mental disorders in a study by Bonokwane 

et al. (2022). The reported contents of this plant in the aforementioned study included 

buphanamine, buphanadrine, buphanisine and distichamine which were not identified in this 

study. The use of B. disticha as a sedative agent can be linked to the presence of .beta.-carboline 
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in the DCM extract of this plant. This compound has been reported to possess sedative, 

hypnotic, anxiolytic and anticonvulsant effects (Szabo et al., 2021) and also neuroprotective 

and anti-inflammatory activity (Piechowska et al., 2109).  

 

Maroyi (2022) reported the presence of sitosterol, stigmasterol, dodecanosyl 3-[4′-hydroxy-3′-

methoxyphenyl] propenoate, 3,4′,5-trihydroxybibenzyl, crinamine and dioscorine in the tuber 

of D. dregeana. These compounds were also reported to have activity in psychosis and insanity 

which are also used to describe the symptoms of schizophrenia. In the current study, sitosterol 

(beta- and gamma-) was identified in the methanol extract of S. mucronata, ethanol extracts of 

D. dregeana, S. mucronata and A. hispida, and in the DCM extracts of D. dregeana and A. 

monteiroae Oliv. Caryophyllene, a terpenoid, was also identified in the ethanol extract of A. 

hispida in the current study which may contribute to the management of psychiatric symptoms 

that exist in schizophrenia, confirming the report by Kose et al. (2015). Terpenoids are present 

in the family Salicaceae (El-Sawi et al., 2020); however, we did not identify these in the current 

study in S. mucronata which belongs to this family. The compound that supports the use of S. 

mucronata in the treatment of schizophrenia is octadecanoic acid identified in the current study 

and reported to be used to treat this disorder by Sushmitha et al. (2018). 

 

N-methoxyoxoaporphine alkaloid artamonteirine and polycarpol were identified from A. 

monteiroae Oliv. in a study by Nyandoro et al. (2013), however, these compounds were not 

identified in current study. This could be due to the investigation of different parts of the plant 

in the two studies, where this study used the root of the plant while Nyandoro et al. (2013) used 

the stem bark. Thus supporting Rabizadeh et al. (2022) who reported that some phytochemicals 

may be highly concentrated on the outer layers of plants. A. monteiroae Oliv. has been reported 

to alleviate nervous system disorders such as hysteria (Mhlongo & Van Wyk, 2019), while 

erucic acid which was identified from the methanol and ethanol extracts in the current study 

was reported to have regulatory and protective effects on the nervous system (Gao et al., 2022). 

Cyclohexane identified from the ethanol extract of A. monteiroae Oliv. was previously reported 

to have negative properties due its classification as an endocrine disruptor and androgen 

receptor activator (Asnake et al., 2014). The leaves of T. grandifolia were reported to be used 

for mental disorders by Masondo et al. (2019); however, they did not specify the responsible 

compound for this activity. In the current study, T. grandifolia was linked with the alleviation 
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of mental disorders via .beta.-Amyrin which was identified from the ethanol extract of this 

plant. This compound was reported to have antidepressant effects by Nogueira et al. (2019). 

The roots of C. miniata were reported to contain linoleic acid and 5-hydroxymethyl-2-

furancarboxaldehyde by Musara et al. (2021), cis-linoleic acid (also referred to 9,12-

octadecadienoic acid) was also identified in the current study from the methanol, ethanol and 

DCM extracts of this plant. This compound has been previously reported to possess anti-

inflammatory properties (Fagbemi et al., 2021) which may alleviate neuropsychiatric disorders 

as these disorders may be caused by an inappropriately triggered inflammatory response (da 

Silva et al., 2021).  

 

4.2. Cytotoxicity 

The increased cell viability shown by the different extracts at varying concentrations indicated 

a positive effect on cell proliferation. Certain bioactive compounds might have contributed to 

the non-cytotoxic effects, the promotion of cell proliferation and survival by the 

aforementioned plant extracts. The presence of n-hexadecanoic acid was indicated by the 

methanol extracts of D. dregeana, A. monteiroae Oliv., T. grandifolia and C. miniata, ethanol 

extracts of S. mucronata and C. miniata, and the DCM extract of C. miniata. This compound 

was reported to have antioxidant activity by Sudha and Padmini (2023). Antioxidants reduce 

oxidative stress, thus promoting regeneration, proliferation and survival of cells (Shafi et al., 

2019). Antioxidant properties were also reported in .beta.-sitosterol by Rashed (2020), and this 

compound was present in the methanol extract of S. mucronata, the ethanol extract of A. hispida 

and the DCM extracts of D. dregeana and A. monteiroae Oliv. in this study. The presence of 

9,12-octadecadienoic acid was indicated by the methanol extracts of D. dregeana, B. disticha 

and C. miniata, the ethanol extracts of D. dregeana, B. disticha, A. monteiroae Oliv. and C. 

miniata, and DCM extract of C. miniata in this study. This compound was reported to have 

hepato-protective activity by Fagbemi et al. (2021) which could have been a contributing factor 

to the promotion of cell proliferation and survival of the liver cells used in this study. The 

presence of .beta.-amyrin was indicated by the ethanol extract of T. grandifolia; this compound 

has also been reported to offer hepato-protection by Nogueira et al. (2019).  
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5. CONCLUSIONS 

Based on the findings from the GC-MS analysis of the seven medicinal plants, it is evident that 

different phytochemicals can be identified from one plant and the types of bioactive compounds 

identified may depend on the solvent used for extraction; however, the total number of yielded 

compounds is independent of the solvent used. Thus, there may be more compounds present in 

the investigated herbal plants, which may have not been identified due to the selected solvents 

in this study. Furthermore, different parts of plants have varying concentrations of different 

phytochemicals and only specific parts, as offered by the THPs for treatment of schizophrenia, 

were investigated in this study. Nonetheless, little is known about the anti-psychotic effects of 

the identified bioactive compounds in these herbal plants; thus, further studies are 

recommended in order to better understand their mechanistic effects in the treatment of 

schizophrenia. The increased cell viability was dose-dependent with the highest dose (100 

µg/mL) promoting cell proliferation in methanol and DCM extracts. An increased dose of the 

extracts might have contributed to a higher concentration of the identified compounds with 

hepato-protective, antioxidant or other related activity, thus promoting cell proliferation. 

Further studies on the cytotoxicity of each compound are recommended to better understand 

which phytochemicals contribute to the cytotoxic activity of some of the extracts of these 

herbal plants. Furthermore, a concoction made with one of the plants would have a mixture of 

various phytochemicals, and the complexity of the phytochemical contents would be increased 

in concoctions with a mixture or all of the investigated plants. As noted in the pharmacological 

uses of the different compounds, different bioactive compounds effect different organ systems 

and not all compounds have a positive effect on the nervous system or any other functional 

system in the body. Thus, isolation, characterization and optimization of the bioactive 

compounds is recommended for future research in order to determine a clear mechanism of 

action of these compounds which in future would assist in the production of new, possibly 

antipsychotic, drugs. Lastly, it is recommended that the non-cytotoxic extracts be tested on 

various animal models to understand their mechanistic effects in the treatment of 

schizophrenia, and or other mental disorders.  
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Prologue 4 

The findings of the previous chapter indicated that all the seven medicinal plants utilised by the THPs 

for the treatment of schizophrenia and other mental illnesses are non-cytotoxic. These plants consisted 

of a number of bioactive compounds with some of these compounds containing antioxidant, 

neuroprotective and antipsychotic effects. In previous literature, D. dregeana, B. disticha, A. hispida, 

A. monteiroae Oliv. and T. grandifolia have been reported to treat mental illnesses. However, there is a 

paucity of studies reporting on the role of S. mucronata, and C. miniata in the treatment of these 

ailments. Of the two medicinal plants, S. mucronata was selected for testing in an animal model to 

attempt to close the gap in literature on this plant. C. miniata was not tested in this project as only one 

plant was permitted by the Animal Research Ethics Committee in order to reduce the number of 

experimental groups and animals used in this study. In the next paper, the effects of the methanol extract 

of S. mucronata were investigated in alleviating the negative symptoms of schizophrenia; i.e. asociality 

and anhedonia. Furthermore, the plant’s potential effects were compared with the antipsychotic activity 

of risperidone. Findings are documented in the following Paper 5.   

 

Paper Title                                 : The Antipsychotic Potential of Salix mucronata on                     
                                     Ketamine-induced Rats 

Status    : Published 

Journal   : IBRO Neuroscience Reports 

DOI    : https://doi.org/10.1016/j.ibneur.2024.06.003 
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Prologue 5 

The following final chapter provides a brief overview of the study, its aim and objectives and how each 

objective was achieved. It also provides a Table presenting papers which emanated from each objective 

of the study. Additionally, it provides a summary of the main findings collated from the previous 

chapters of this thesis. A summary of the limitations of the current study and recommendations for 

future research is also provided. Chapter 6 also provides a brief interpretation and conclusion of the 

main findings of the study.   
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6.1 A Brief Overview of the Study 

Traditional or alternative treatment approaches are increasingly becoming an area of interest 

globally for different ailments, particularly mental illness. This is contributed to by various 

factors which include dissatisfaction with biomedical medicine due to how it tends to ignore 

culture and spirituality when treating its patients, adverse side effects, and high costs associated 

with biomedical medications. Different population groups perceive illness (its cause and 

required methods of treatment) as per their cultural and spiritual beliefs in the traditional 

healing context. Thus, the same ailment may be explained and treated differently by different 

cultural groups. Hence, this study aimed to document methods of diagnosis and treatment used 

by THPs in KwaZulu-Natal for the management of mental illnesses, particularly schizophrenia. 

Schizophrenic symptoms overlap with different culture-bound syndromes, particularly 

ufufunyane, witchcraft and an ancestral calling which cannot be treated by biomedical 

medicine. Hence, the focus of this disorder in this study. There is still scepticism towards 

traditional medicine due to the paucity of details regarding the composition and safety of the 

herbal plants used in medicinal concoctions which are part of the treatment approach used by 

the THPs. This study therefore also aimed to document the phytochemicals and cytotoxicity of 

the herbal plants used by the THPs in KwaZulu-Natal to treat culture-bound syndromes which 

may be equated to schizophrenia based on their symptoms. Additionally, it aimed to investigate 

the antipsychotic potential of S. mucronata (one of the aforementioned herbal plants) and 

compared its effects to the antipsychotic drug, risperidone. The objectives of this study were 

achieved through Papers 2, 3, 5, and Manuscript 4 (Table 1). 
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Table 1: Papers Emanating from the Objectives of the Study 

Objectives Papers 

To quantitatively investigate (through the administration of 

questionnaires) and document the methods of diagnosis and 

treatment used by THPs to diagnose mental illnesses, particularly 

schizophrenia. 

Paper 2 

 

Method: Administration of questionnaires to 

THPs 

To qualitatively investigate further (through focus group 

discussions) and document the THPs’ perspective on how the 

explanation of mental disorders (viz. their cause, methods of 

diagnosis and treatment), particularly schizophrenia, is influenced 

by cultural beliefs.   

Paper 3 

 

Method: Conduction of focus group 

discussions 

To investigate the phytochemicals and cytotoxicity of the medicinal 

plants used by THPs to treat schizophrenia. 
Manuscript 4 

 

Methods: GC-MS analysis and MTT Assay  

To investigate and compare the effectiveness of the medicinal 

plants used by THPs with the currently used antipsychotic drug 

risperidone in the treatment of schizophrenia through a 

pharmacological animal model. Further, to document behavioural 

changes, brain mass and volume, and changes in the levels of 

dopamine and acetylcholine on the hippocampus and prefrontal 

cortex. 

Paper 5 

 

Methods: Pharmacological schizophrenia 

model 

 

 

6.2 Synthesis 

Western-defined psychiatric illnesses such as schizophrenia tend to pose complexity in their description 

and understanding as they also possess supernatural causation explanations with their symptoms which 

also overlap with conditions which are culture-bound in the African traditional healing context (Molot, 

2017). Particularly, the negative symptoms of schizophrenia are reported to overlap with the symptoms 

presented by patients who are thought to be bewitched, to have an ancestral calling or ufufunyana (van 

der Zeijst et al., 2021). Also, the explanation of the causation of illness varies between the two entities 

(biomedical and traditional healing), hence, the methods used to diagnose and treat these illnesses are 

expected to vary.  
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The first component of this study aimed to document the knowledge and understanding of THPs on 

mental disorders, particularly schizophrenia which was the focus of this study. It also aimed to 

document the methods used by the THPs to diagnose and treat schizophrenia to reflect their variability 

from biomedical medicine. These findings were presented in Papers 2 and 3 of this thesis. With regard 

to knowledge of mental disorders, only a few of the THPs at the Harry Gwala District Municipality in 

KwaZulu-Natal had an accurate knowledge of mental disorders in relation to Western-psychiatry 

description of these disorders. The THPs’ understanding and description of mental disorders could be 

influenced by the supernatural powers believed to play a role in the aetiology of these disorders and 

their holistic perception of mental illness which are not considered in a biomedical healing settings 

(Marques et al., 2021).  

 

The methods of diagnosing mental illness also vary between the two entities, with THPs taking a 

number of factors (such as biological, socio-cultural and spiritual) into consideration when diagnosing 

their patients. This differs from the biomedical setting where the Diagnostic and Statistical Manual of 

Mental Disorders (DSM‐5), which only focuses on the symptoms presented by the patients, is the key 

tool used to diagnose mental illness. Based on the findings presented in Papers 2 and 3 of this thesis, 

the common methods of diagnosis used by THPs included divination through consultation with 

ancestors and seeking information from the family members or from the individuals accompanying the 

patient. Consultation with the ancestors may be accompanied by the burning of incense and/or throwing 

of bones (Kpobi et al., 2019; Shange and Ross 2022). In this study, burning of incense was also reported 

to be used independently to soothe and calm the patients. The prevalent symptoms noted by the THPs 

in their patients diagnosed with mental illness included aggression, unresponsiveness and also being 

incoherent. Other symptoms included the inability to walk or talk, visual and auditory hallucinations, 

lack of sleep, not eating, stress, calling out names of people unseen by others, being fearful, screams, 

epileptic attacks, forgetfulness and alogia. Delusions and hallucinations, asociality, alogia, anhedonia, 

and lack of memory and attention correspond with the symptoms of schizophrenia as defined in Western 

psychiatry (APA, 2013; Koster et al., 2014; Deng and Xu, 2017). 

 

The cornerstone treatment for schizophrenia in the biomedical setting is the administration of 

antipsychotic drugs, such as risperidone for the negative symptoms of this disorder (Stroup et al., 2000; 

Sanz-Fuentenebro et al., 2013; Nguyen et al., 2023; Ramos-Méndez, 2023). However, approximately 

40% of patients diagnosed with schizophrenia inadequately respond to the antipsychotic medications 

(Lowe et al., 2018), and these medications are associated with adverse side effects ranging from mild 

to severe and unbearable, and in some instances may be fatal (Deng and Xu, 2017; Stroup and Gray, 

2018; Crellin et al., 2022). Hence the exploration of alternative treatment methods such as traditional 
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approaches in this study. The administration of a medicinal concoction was the prevalent traditional 

method of treatment for schizophrenia in the current study. This concoction is prepared using one or 

more herbal plants, but the information on these plants was not shared with the investigator in this study 

as this knowledge was regarded as sacred by the THPs from the HGDM based on the knowledge being 

gifted to them by their ancestors. However, the THPs recommended the investigator to visit the muthi 

market (Zulu pharmacy) for more information on the herbal plants used for the treatment of mental 

illnesses. Nonetheless, the safety of the herbal plants used remains questionable as little is known and 

understood in this area. The safety and efficacy of using both biomedical and traditional medicine 

concurrently is also questionable (Green and Makhubu, 1984; Freeman and Motsei, 1992; Moshabela 

et al., 2016). Thus, the second component of this study aimed to investigate the phytochemistry and 

cytotoxicity effects of the herbal plants used by the THPs for the treatment of schizophrenia (presented 

in Manuscript 4 of this thesis). This component also aimed to investigate the antipsychotic potential of 

one of the herbal plants used for the treatment of schizophrenia in comparison to risperidone (presented 

in Paper 5 in this thesis).  

 

A total of seven herbal plants were offered by the THPs at the Berea and Dalton muthi markets (in 

Durban, KwaZulu-Natal); viz. Dioscorea dregeana, Boophone disticha, Afroaster hispida, Salix 

mucronata, Artabotrys monteiroae Oliv., Trimeria grandifolia and Clivia miniata for the treatment of 

mental disorders, including schizophrenia. The GC-MS analysis was used for the identification of the 

bioactive compounds in each plant and the MTT assay was used to assess the cytotoxic effect of these 

plants. Based on the findings of this study, the identification of compounds such as .beta.-Carboline 

which possesses sedative, anxiolytic, anticonvulsant, neuroprotective and anti-inflammatory activity 

(Piechowska et al., 2019; Szabo et al., 2021), sitosterols with activity in psychosis and insanity (Maroyi, 

2022), Octadecanoic acid reported to be used to treat schizophrenia (Sushmitha et al., 2018), Erucic 

acid which possesses regulatory and protective effects on the nervous system (Gao et al., 2022), .beta.-

Amyrin with antidepressant effects (Nogueira et al., 2019), and cis-Linoleic acid (also referred to as 

9,12-Octadecadienoic acid) which possesses anti-inflammatory properties (Fagbemi et al., 2021) 

supports the use of these herbal plants in the treatment of schizophrenia, thus increasing the likelihood 

of the use of traditional medicine, particularly herbal medicine, as a treatment option for mental 

disorders. The scepticism on the safety of herbal medicine was diminished for the herbal plants used in 

this study as their different extracts (i.e. methanol, ethanol and DCM extracts) showed increased cell 

viability at varying concentrations, thus indicating a positive effect on cell proliferation and non-

cytotoxicity.  
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S. mucronata was selected from the seven aforementioned herbal plants for further investigation. The 

antipsychotic potential of this plant was investigated in a pharmacological animal model of 

schizophrenia. Firstly, a sub-chronic dose of ketamine was used to induce asociality and anhedonia, 

thereby mimicking the negative symptoms of schizophrenia. Sociability of the animals was tested using 

the 3-chambered sociability apparatus, while anhedonia was tested using the sucrose preference test. 

After the induction of schizophrenia, the animals were then treated with risperidone and a methanol 

extract of S. mucronata. The deficits in social behaviour [i.e. social withdrawal with familiar (Stranger 

1) and novel (Stranger 2) rat] caused ketamine were reversed by both RIS and S. mucronata. With the 

dysregulation in DA and ACh levels, in structures such as the PFC, VTA and hippocampus, reported to 

have a primary role in the pathophysiology of schizophrenia, the levels of these neurotransmitters were 

increased in the PFC post-treatment with S. mucronata. These findings support the use of the bark of S. 

mucronata by the THPs in the treatment of ufufunyana schizophrenia as they provide evidence of the 

antipsychotic potential of this herbal plant.  

 

6.3 Conclusions, Limitations and Recommendations 

This study concludes that THPs and traditional medicine have a positive role and potential in the 

treatment of mental disorders, particularly the negative symptoms of schizophrenia. The findings of the 

study demonstrated that the THPs play an important part in diagnosing and treating culture-bound 

syndromes which lead to mental illness, particularly schizophrenia. Additionally, the association of 

cultural and spiritual beliefs with traditional healing regarding the explanation and treatment of illness 

was emphasised in this study. The potential of traditional medicine in the treatment of schizophrenia is 

demonstrated by the antipsychotic effects of the methanol extract of S. mucronata. Furthermore, the 

herbal plants offered in KwaZulu-Natal for the treatment of mental disorders do not possess cytotoxic 

effects, and are thus safe for consumption.  

 

Notwithstanding the fact that promising research findings emerged from this thesis, the study 

experienced limitations in its different phases and components. Regarding the first component of the 

study, it only focused on only one municipality out of eleven in the KwaZulu-Natal (KZN) province. 

Additionally, the sample in this component presented approximately only 25% of the registered THPs 

in the Harry Gwala District Municipality. Thus, the findings from this component cannot be generalised 

to the other municipalities in the province. Therefore, it is recommended that the explanation of causal 

factors for mental illness, as well as the methods used by the THPs in the other municipalities of KZN 

to diagnose and treat mental disorders be explored. This will assist in the provision of a more accurate 

consensus regarding the influence of cultural and spiritual beliefs on the understanding, diagnosis and 
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treatment of illness in the traditional healing context. Furthermore, some of the information was 

considered sacred by the THPs due its association with the ancestors. Thus, extensive details on the 

approaches used to diagnose and treat illnesses (i.e. preparation medicinal concoctions, details on the 

herbal plants used and where these plants are collected) were not obtained. Nonetheless, it is 

recommended that the perspectives of patients and caregivers also be explored in order to obtain a broad 

understanding of the extent of the influence of cultural beliefs and ancestral spirits in mental illness. 

Another factor that can be considered as a weakness regarding the findings obtained from the first 

component of this study is the variability observed in the methods of diagnosis and treatment for mental 

illness and other ailments. According to the World Health Organisation, building trust and incorporating 

traditional medicine and practices into mainstream healthcare requires ensuring their safety, regulation, 

and standardization. However, this might be a challenge due the variability noted in traditional healing 

practices.  

 

In the second component of the study, the different phytochemicals constituted in the seven herbal 

plants recommended by the THPs at the muthi markets for the treatment of schizophrenic symptoms 

were identified. However, activity of each of the phytochemical compounds in alleviating mental 

illnesses was not investigated and documented. It can only be hypothesised for S. mucronata that 

Octadecanoic acid is involved in the mechanism of alleviating schizophrenic symptoms because this 

compound was previously reported to be involved in the treatment of schizophrenia by Sushmitha et 

al., (2018). Hence, it is recommended that future studies investigate the antipsychotic effects of the 

identified bioactive compounds in the seven herbal plants for a better understanding of their mechanistic 

effects in the treatment of schizophrenia. Regarding the cytotoxicity of the herbal plants, cytotoxic 

activity was tested in only liver cells, and these plants might indicate toxicity in other cells (for example, 

they could be neurotoxic). Thus, it is recommended that future studies investigate the cytotoxic effects 

of these plants in other cell cultures and also in vivo. Furthermore, in the animal model, the daily food 

and water intake of the rats was not tracked, thus the reasons for reduced weight gain post induction 

can only be hypothesised based on previous literature reports. Additionally, the isolation of animals 

proved to have an influence on the social behaviour of the rats, meaning that isolation interfered with 

the activity of both risperidone and S. mucronata to a certain extent. Therefore, it is recommended that 

a model that limits social isolation be used in future studies. Furthermore, memory for reward location 

with the sucrose preference test used in this study was not monitored, and this remains an area for future 

studies. Additionally, it is recommended that future research also investigates different pathways of the 

neurotransmitters linked to the pathophysiology of schizophrenia and also investigate how the herbal 

plants, and their bioactive compounds, may affect these pathways and the projection of different 

neurons. 
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Appendix 7: Raw Data for Component One of the Study 

7.1. Questionnaire Coding 
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7.2. Questionnaire Data Entry 
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7.3. Focused Transcripts for Focus Group Discussions 
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Appendix 8: Raw Data for Component Two of the Study 

 

Note that for the phytochemistry and cytotoxicity data: 

Where plants are indicated by 1-7: 

1 D. dregeana 
2 B. disticha A 
3 A. hispida  
4 S. mucronata 
5 A. monteiroae Oliv  
6 T. grandifolia 
7 C. miniata 

 

Solvents used for extractions are indicated as: 

MeOH Methanol 

EtOH Ethanol 

DCM  Dichloromethane 
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8.1. Phytochemistry 
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8.2. Cytotoxicity 
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8.3. Animal Work 
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