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Particularly in low-income nations, infectious illnesses continue to be a 

significant global health burden. The interaction of stem cells with 

infectious diseases has become a fascinating field of study with bright 

therapeutic potential. This review article seeks to give readers an 

overview of how cells interact with one another in disease, with a 

particular focus on how stem cells interact with a few specific 

infectious diseases and their therapeutic potential in low-income 

nations. The definition and several types of stem cells are introduced at 

the outset of the review, with a focus on their capacity for regeneration 

and immunomodulation. The significance of stem cells in tissue repair 

and regeneration is next discussed, emphasizing their potential to lessen 

the damaging effects of infectious illnesses on host tissues.The article 

also examines the behaviour and function of stem cells as well as the 

direct and indirect effects of pathogens on stem cells. Examining the 

immune system's function in controlling the interaction between 

infections and stem cells helps to understand the intricate cellular cross-

talk involved. The review examines the therapeutic potential of stem 

cell-based therapies for infectious diseases in the context of low-

income nations. It addresses the potential of stem cell treatments for 

conditions like HIV, malaria, tuberculosis, and neglected tropical 

diseases while highlighting the developments and difficulties associated 

with applying these treatments in settings with limited 

resources.Overall, this review demonstrates the complex relationship 

between stem cells and infectious diseases and offers insights into the 

potential therapeutic applications of stem cell-based therapies in low-

income nations. It emphasizes the requirement for additional study, 

teamwork, and the creation of affordable and widely available stem cell 

therapies to effectively combat infectious diseases and enhance 

healthcare outcomes in settings with limited resources. 
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Introduction:- 
Infectious illnesses are very prevalent in Sub-Saharan Africa. The prevalence and effect of diseases like malaria, 

HIV/AIDS, TB, diarrheal illnesses, and respiratory infections are significant. For instance, malaria, which is 

predicted to cause 200 million cases and over 400,000 deaths yearly in the region (Guerra et al., 2020), continues to 

be a common cause of morbidity and mortality. With over 25.7 million people living with HIV in the region, sub-

Saharan Africa has also been disproportionately affected by the HIV/AIDS epidemic. Additionally, sub-Saharan 

Africa is responsible for around 25% of the global burden of tuberculosis, which is a serious health issue (Ekah, 

2020). 

 

The effects of these contagious diseases on people, families, and communities are extensive. They contribute to 

higher healthcare costs, lower productivity, and the continuation of the poverty cycle. Additionally, the burden is 

disproportionately placed on weaker groups, such as women, children, and residents of rural areas. 

 

It has been difficult to fight these infectious diseases in low-income nations in sub-Saharan Africa because of several 

issues, including a lack of funding, a lacklustre healthcare system, poor diagnostic tools, and restricted access to 

necessary medications. To lessen the burden of these diseases and enhance general health outcomes in these areas, it 

is essential to create efficient and long-lasting therapies. 

 

Infectious diseases still wreak havoc in low-income nations, with sub-Saharan Africa bearing a disproportionately 

heavy impact. Improved healthcare infrastructure, greater access to healthcare services, improved surveillance, and 

the creation of novel interventions to prevent, diagnose, and cure infectious diseases are all necessary components of 

a multidimensional strategy to address this challenge. In vitro disease models can be produced using stem cells 

isolated from the patient samples, reprogrammed, and differentiated into different cell types which are targets of the 

infectious pathogens, thus providing special benefits that aid in the understanding of the disease mechanisms and the 

creation of novel therapeutic approaches.These models closely mimic the patient's cellular environment, facilitating 

the study of disease progression, host-pathogen interactions, and the screening of potential therapeutic interventions 

(Teoh & Cheong, 2012). 

 

Stem cells play a critical role in drug discovery and development for the treatment of infectious diseases. Stem cell-

based models provide regulated and morally acceptable chemical screening, hastening the discovery of novel 

antiviral, antibacterial, or antifungal medicines. Additionally, stem cells shed light on the intricate interactions 

between infections and the host. Researchers get information about pathogen invasion, immune evasion, and host 

immunological responses by examining how stem cells and their differentiated counterparts react to infection (Scott, 

et al., 2013).Furthermore, stem cells show promise in approaches to regenerative therapy for infectious disorders. 

For instance, mesenchymal stem cells can help with tissue repair and regeneration after infection-related damage 

because they have immunomodulatory capabilities. Therapeutics based on stem cells, such as genetically modified 

stem cells that express antiviral or immune-modulating molecules, have shown potential to modify how infectious 

diseases are managed (Li et al., 2022). 

 

In the context of infectious diseases in particular, stem cells play a vital role in disease research and therapy. Their 

uses range from disease modeling to drug development, from regenerative medicine to cell-based therapeutics to a 

knowledge of host-pathogen interactions. 

 

With an emphasis on stem cells' potential as a treatment for infectious diseases in low-income nations, this review 

article intends to investigate and analyze the relationship between the two. The purpose of this article is to provide 

information on the importance of cell cross talk in infectious diseases and its implications for enhancing healthcare 

outcomes in settings with constrained resources. 

 

Overview of Stem cells 

Stem cells are distinct because of their amazing capacity for self-renewal and cell-type differentiation. They are 

essential for the growth, maintenance, and development of the body's tissues and organs (Zuk, 2010). ESCs 

(embryonic stem cells) and adult stem cells are the two basic types of stem cells. 
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Embryonic stem cells can differentiate into any type of cell in the body because they are pluripotent, which means 

they come from the inner cell mass of early-stage embryos (Murry & Keller, 2008). Due to their capacity to produce 

a variety of cell types, they have enormous potential in regenerative medicine. 

 

The body's tissues and organs contain adult stem cells, also referred to as somatic stem cells (Leri et al., 2005). 

These cells can differentiate into a small number of cell types that are particular to the tissue in which they dwell 

because they are multipotent. Hematopoietic stem cells, which develop into blood cells, and mesenchymal stem 

cells, which are present in a variety of organs such as bone marrow and adipose tissue, are two examples of adult 

stem cells. 

 

The ability of stem cells to regenerate and mend damaged tissue is one of its important functions. Stem cells can 

multiply and develop into specific cell types to replace damaged cells in tissues that have been harmed or destroyed 

(Leri et al., 2005).Through constant cell division and replenishment, they support tissue healing and the return of 

normal function, contributing to the renewal and maintenance of tissues. 

 

Stem cells have the potential to be used in the treatment of infectious disorders in addition to tissue regeneration. To 

interact with the immune system and control immunological responses, they have immunomodulatory capabilities 

(English et al., 2010). Stem cells can control inflammation, facilitate tissue healing, and improve the body's defenses 

against pathogens. Indirectly battling pathogenic pathogens, several stem cell types have proven antibacterial 

qualities (Gorman et al., 2021). Research on the therapeutic potential of stem cells in the treatment of infectious 

disorders is ongoing, and encouraging preclinical and clinical trials have demonstrated their efficacy against 

illnesses such host versus graft disease, sepsis, and viral infections. 

 

Mechanisms of Cell Cross Talk in Infectious Diseases 

The burden of infectious illnesses on public health continues to be a problem for the world's health, especially in 

low-income nations (Laxminarayan et al., 2021). Pathogenic microorganisms such as bacteria, viruses, parasites, and 

fungi are the origin of these diseases, which can have a wide range of symptoms and problems. Developing efficient 

therapeutic approaches requires a thorough understanding of the mechanisms behind cell cross-communication in 

viral illnesses. 

 

Pathogens can directly impact stem cells, affecting their function, behaviour, and capacity for regeneration. For 

instance, some viruses can infect and interfere with the neural stem cells' ability to function, impairing neurogenesis 

and causing neurological issues (Baggiani et al., 2020). Additionally, pathogens can cause stem cell populations to 

die, which impairs their capacity for regeneration and hinders tissue healing. 

 

The immune system can be modulated by infectious diseases, which in turn affects stem cells' behaviour and ability 

to fight infections. Different cytokines and signalling molecules produced by immune cells can affect the 

proliferation, differentiation, and migration of stem cells. In addition, pathogen-induced inflammation can provide a 

hostile microenvironment that impairs stem cell activity and tissue regeneration (Wynn et al., 2013). 

 

On the other hand, stem cells can change how infections behave and reproduce, affecting how a disease develops. In 

order to directly target and stop the growth of infections, antimicrobial peptides, and compounds can be produced by 

stem cells (Byrnes et al., 2023). Additionally, stem cells have the capacity to alter the host immune response, 

improving infection eradication and reducing pathogen replication. 

 

For the purpose of creating treatment approaches, it is essential to comprehend the intricate interactions that 

pathogens and stem cells have in infectious disorders. It may be feasible to improve stem cell activity, control 

immunological responses, and create new methods for treating infectious diseases by focusing on the principles of 

cell cross-communication. 

 

Case Studies: Stem Cells and Infectious Diseases in Low-Income Countries 

Stem cells and HIV in LIC 

According to Anyangwe and Mtonga (2007), Sub-Saharan Africa is the region of the world where HIV/AIDS has 

the biggest influence on socioeconomic development and public health. Stem cell-based therapies have become a 

potential strategy in the battle against HIV/AIDS as a result of years of intensive research exploring novel 

therapeutic techniques. 
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Stem cells have certain qualities that make them desirable for HIV treatment methods. It is possible for 

hematopoietic stem cells (HSCs) to develop into diverse blood cell lineages, including immune cells that are 

essential for fending off viruses. Researchers have looked into the possibility of replacing immune cells that are 

susceptible to HIV with genetically altered cells that are virus-resistant by HSC transplantation. 

 

Numerous investigations have produced favorable findings. In one instance, HSC transplantation from a donor with 

a rare genetic mutation that provides resistance to HIV infection was performed on a patient with HIV and 

lymphoma. The patient did not resume antiretroviral therapy for a significant amount of time after the transplant, 

and there was no sign of viral resurgence (Hutter et al., 2009). 

 

However, there are several difficulties with using stem cell transplantation as an HIV treatment. The process is 

difficult, pricey, and fraught with dangers. It needs a compatible donor match, which can be difficult for people of 

African heritage because of the genetic variation in the area. Furthermore, many sub-Saharan African nations lack 

the infrastructure and qualified medical personnel required for stem cell transplantation. 

 

Current research is concentrated on creating alternative strategies, such as gene therapy and methods for gene 

editing to alter the patient's stem cells and make them resistant to HIV infection. These developments have the 

potential to offer accessible and affordable treatment alternatives for those living with HIV/AIDS in settings with 

low resources. 

 

Potential therapy options for HIV/AIDS in sub-Saharan Africa are stem cell-based therapies. Despite impressive 

accomplishments in the field, further study is required to enhance the security, viability, and long-term effectiveness 

of these strategies. To ensure the translation of scientific discoveries into efficient therapeutics that can address the 

unique issues faced by people living with HIV/AIDS in sub-Saharan Africa, collaboration between researchers, 

healthcare providers, and policymakers is crucial. 

 

Stem Cells and Malaria: Therapeutic Prospects in LIC 

Malaria continues to be a serious public health issue, especially in low-income nations where it has a severe negative 

impact on people's lives and healthcare infrastructure. The disease, which is brought on by Plasmodium parasites 

and spread by mosquito bites, affects millions of people every year and has high rates of morbidity and fatality.  

 

In studying the progression and results of malaria, stem cells have become potential participants. Red blood cells 

and other immune system cells that are essential to the body's defense against the parasite are produced by 

hematopoietic stem cells (HSCs). According to Helleberg et al. (2005), malaria infection can have a direct impact on 

HSC survival and function, altering hematopoiesis and disrupting the immune system. These outcomes influence the 

degree and consequences of the illness. 

 

Recent research has also illuminated the therapeutic potential of stem cells in the treatment of malaria. Adult stem 

cells known as mesenchymal stem cells (MSCs) have demonstrated promise in regulating the immune response and 

lowering inflammation brought on by malaria infection (Kalkal et al., 2021). MSCs can control the ratio of pro-

inflammatory to anti-inflammatory molecules, prevent excessive immune activation, and facilitate tissue healing. 

 

Preclinical research has shown that MSC therapy improves lifespan, lowers parasite burden, and lessens organ 

damage in experimental models of malaria (Kalkal et al., 2021; Hafalla et al., 2011). These findings have motivated 

additional research into MSC-based therapeutics in clinical trials to create secure and efficient malaria treatments. 

 

It is significant to mention that there are various obstacles in the way of the introduction of stem cell therapy for 

malaria in low-income nations. The widespread adoption of such treatments faces major obstacles from a lack of 

healthcare infrastructure, resource limitations, and regulatory restrictions. To overcome these difficulties and 

guarantee equal access to stem cell-based treatments in malaria-endemic areas, cooperation between researchers, 

medical professionals, and policymakers is essential.Since they offer therapeutic potential, stem cells have gained 

attention as potential factors in the development and consequences of the deadly disease malaria. To completely 

comprehend the processes behind stem cell participation and to enhance stem cell-based therapeutics, more 

investigation and clinical trials are required. By utilizing stem cells' therapeutic potential, it may be possible to 

enhance outcomes, lessen complications, and lessen the impact of malaria in low-income nations. 
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Stem Cells and Tuberculosis: Therapeutic Prospects 

With millions of cases each year, tuberculosis (TB) continues to be a global health emergency. Exploring novel 

therapeutic modalities is essential due to the rise of drug-resistant strains and the limits of available treatments. 

Therapies based on stem cells have demonstrated promise in combating the problems caused by tuberculosis. 

 

Mesenchymal stem cells (MSCs), in particular, have shown immunomodulatory qualities that can be used for TB 

treatment. According to Huang et al. (2012), MSCs can control the immune system, reduce inflammation, and aid in 

tissue healing. According to research on tuberculosis, MSCs can stop the growth of the bacterium that causes the 

disease, Mycobacterium tuberculosis (Guilliams et al., 2013). Additionally, they can increase the effectiveness of 

traditional anti-TB medications, resulting in better treatment results. 

 

Additionally, MSCs can aid in reducing tissue deterioration brought on by the immunological response to TB 

infection. They can encourage the repair of damaged lung tissue, which is important in cases of pulmonary 

tuberculosis. According to Joshi et al. (2015), MSC treatment has the potential to lessen TB-related fibrosis and 

inflammation of the lungs. The outcomes of patients are improved overall as a result of these consequences.  

 

Although the therapeutic potential of stem cells in the treatment of tuberculosis is encouraging, more studies and 

clinical trials are required to improve treatment regimens and guarantee their safety and efficacy. It is necessary to 

address issues like the establishment of standardized protocols and the optimization of stem cell delivery techniques. 

 

To advance stem cell-based TB medicines and make them available to individuals who need them, collaboration is 

essential between researchers, doctors, and policymakers. 

 

The use of stem cell-based therapies in the battle against tuberculosis offers promising therapeutic possibilities. 

Making use of stem cells' immunomodulatory abilities, especially MSCs, holds promise for improving treatment 

outcomes and minimizing tissue damage. To fully realize the promise of stem cells in the treatment of tuberculosis 

and enhance the lives of those affected by this life-altering illness, additional research and clinical studies are 

required. 

 

Stem Cells and Neglected Tropical Disease 

Worldwide, millions of individuals are afflicted with neglected tropical diseases (NTDs), mainly in low-income 

nations. The problems faced by these disorders have shown promise for stem cell-based therapeutics and 

diagnostics.  

 

Mesenchymal stem cells (MSCs) have shown immunomodulatory capabilities that can be used as therapies to fight 

NTDs. According to Das et al. (2019), MSCs can control the immune response, lessen inflammation, and encourage 

tissue healing. They have demonstrated promise in preclinical research for illnesses like schistosomiasis (Zheng et 

al., 2015), leishmaniasis (Duelen et al., 2019), and Chagas disease (Dameshghi, et al., 2016), giving hope for better 

treatment outcomes. 

 

Additionally, stem cells can be used in NTDs Diagnostics. Researchers can create illness models to better 

understand disease mechanisms and find possible therapeutic targets by using induced pluripotent stem cells (iPSCs) 

made from patient samples (Do et al., 2022). iPSCs can also be differentiated into specific cell types related to 

NTDs, enabling the investigation of disease development and the testing of potential therapeutics. 

 

Though still in the early phases of development, stem cell-based treatments and diagnostics for NTDs present 

intriguing new ways to treat these underserved diseases. To maximize and validate the use of stem cells in both 

therapeutic and diagnostic procedures, as well as to ultimately improve the lives of people with NTDs, more 

research, clinical trials, and cooperative efforts are required. 

 

Challenges and Opportunities for Stem Cell Therapy in Low-Income Countries 

Although stem cell treatment has a great deal of potential to treat a variety of illnesses and disorders, applying it in 

low-income nations is fraught with difficulties. The advancement of stem cell research and therapy in these contexts 

is hampered by resource shortages, inadequate infrastructure, religion, conventional views, and legal restrictions. 

(Sivaram, 2019; Daley, 2012) 
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The high expense of stem cell therapy, including the acquisition, delivery, and processing of stem cells, is one 

significant drawback. Due to this, it becomes more challenging for low-income nations to fund these therapies and 

offer them to a larger population. Implementing stem cell therapy is further constrained by a lack of modern 

laboratory equipment and qualified workers. 

 

Strategies are being explored to remove these obstacles and improve accessibility. Among these is the creation of 

networks and partnerships between researchers, doctors, and decision-makers from low-income and resource-rich 

places. Such partnerships promote information sharing, technological transfer, and capacity building, enabling the 

use of stem cell therapies in environments with limited resources. 

 

International collaborations are also essential for closing the gap. Support can be given by businesses and 

institutions engaged in stem cell research and therapy through funding, education programs, and infrastructure 

development projects. Additionally, initiatives are being undertaken to simplify regulatory procedures and set up 

ethical standards unique to low-income nations, enabling the safe and efficient use of stem cell therapies (Fears et 

al.,2021).Overall, despite ongoing difficulties, low-income nations have a lot of room for growth in the stem cell 

therapy field. To remove obstacles and improve accessibility, cooperative efforts, global collaborations, and 

customized techniques can be used. Low-income nations can make use of the promise of this ground-breaking 

strategy to enhance healthcare outcomes and reduce the burden of diseases in their populations by removing the 

restrictions and boosting the adoption of stem cell treatment. 

 

Future Directions and Conclusion:- 
The interaction of stem cells with infectious diseases has demonstrated great promise for stem cell treatment, 

providing therapeutic opportunities for the management of disease in low-income nations. Future research has 

significant potential to advance the field in several areas, as we look ahead. 

 

Before optimizing treatment plans, more research is required to better understand the precise processes of stem cell 

interactions with pathogens. It will be easier to create targeted treatments if we can better understand how stem cells 

influence the immune system, prevent the spread of pathogens, and encourage tissue repair. 

 

Furthermore, the broad use of stem cell-based methods in low-income nations depends on the availability of 

affordable and scalable procedures. To overcome resource constraints and increase accessibility, creative cell 

sourcing, storage, and delivery strategies are required. 

 

The management of diseases in low-income nations could be significantly impacted by stem cell therapy. These 

treatments have the potential to boost the resilience of healthcare systems in resource-constrained environments 

while also enhancing patient outcomes by utilizing the regenerative and immunomodulatory capabilities of stem 

cells. 

 

In conclusion, the interaction between stem cells and infectious diseases offers a potentially fruitful route for 

therapeutic development in underdeveloped nations. Researchers and medical professionals might explore novel 

treatment approaches by utilizing the special qualities of stem cells. While issues with cost, infrastructure, and 

regulatory frameworks continue, cooperative efforts, global alliances, and ongoing research projects give hope for a 

future in which stem cell therapy becomes a workable and affordable option for treating infectious diseases in 

developing nations. 
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