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ABSTRACT

HIV/AIDS continues to be a major global health challenge, particularly in Sub-Saharan Africa, where
malnutrition exacerbates the condition. Nutritional deficiencies in people living with HIV (PLHIV)
compromise immune function, accelerate disease progression, and increase susceptibility to opportunistic
infections. While antiretroviral therapy (ART) is the primary treatment for HIV, complementary
interventions such as medicinal plants offer a potential solution to address nutritional gaps. This paper
examines the impact of HIV on nutritional status, common deficiencies in PLHIV, and the role of
medicinal plants in providing essential nutrients. Indigenous plant-based therapies have been
traditionally used to manage malnutrition and improve overall well-being, and their bioactive compounds
may enhance immune function. Through an analysis of key medicinal plants and their phytochemical
properties, this study highlights the potential benefits of integrating traditional medicine with
conventional HIV treatment. However, challenges such as limited clinical validation, potential
interactions with ART, and accessibility issues must be addressed. Future research should focus on
standardizing medicinal plant formulations and conducting rigorous clinical trials to validate their
efficacy in HIV management.

Keywords: HIV/AIDS, nutritional deficiencies, medicinal plants, traditional medicine, immune function,
antiretroviral therapy, phytochemicals.

INTRODUCTION
HIV infection profoundly impacts the health of infected individuals and has far-reaching implications for
communities and national development. Governments, healthcare providers, and communities face
escalating challenges beyond medical care; these include social stigma and economic losses from the loss
of productive community members. The economic impact of HIV/AIDS significantly aggravates the
situation, leading to malnutrition, which in turn hampers immunity and increases vulnerability to
infections. The challenge of providing balanced diets to surging numbers of AIDS patients results in
widespread nutritional deficiencies, further complicating their health issues. There is potential for
traditional medicine, particularly through "medicinal foods," which provide nutritional support where
access to conventional treatment is limited. This dissertation explores nutritional deficiencies in HIV-
positive individuals, specifically focusing on medicinal foods' role in addressing malnutrition. It includes:
(1) an overview of Namibia's nutritional situation and key issues faced by HIV-positive individuals; (ii) an
investigation into the relationship between nutritional deficiencies and HIV progression concerning
Traditional Medicine, emphasizing indigenous Namibian crops; and (iv) an analysis of the use of specific
indigenous crops and chemical supplements as adjunctive therapeutics for nutrition-related complications
in HIV patients. The interaction between nutrition and immune functions suggests that dietary changes
may slow HIV progression while enhancing immune response. [[1, 2, 8, 47].
HIV And Nutritional Deficiencies

Human immunodeficiency virus (HIV) infection and acquired immune deficiency syndrome (AIDS) have
deleterious impacts on nutritional health by enhancing energy demands and lowering intake and
absorption of pro-nutrients and also by impairing the metabolism of nutrients. HIV-infected patients
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must cope with an increase in daily metabolic demand, which is related to the viral replication process. In
addition, AIDS reduces metabolic demand. Thus, the nutritional problems reported by AIDS patients
should be seen in relation to these demands. On the other hand, malabsorption is a hallmark of virtually
all malnutrition states in these patients. HIV enters the intestinal mucosa when a patient is
seroconverted. Destruction of the mucosal barrier leads to a “leaky gut effect”. The constancy with which
alteration of permeability is described is such that the concept of the double colonization theory is rapidly
gaining ground, which holds that the continuous contact between microbial agents without
commensurate immune protective mechanisms is a vigorous insult to these already fragile cells,
increasing their damage, which in turn shatters nutrient absorption. Few think about the vitamins or
minerals they swallow, let alone how they affect their thinking or emotions. Yet nature’s impact on the
psyche has been documented for thousands of years. As early as the first epoch of civilization, those who
studied patterns in the outcomes of toil credited supernatural forces for the rewards bestowed on their
harvest or livestock. Pharaohs kept scribes to track everything written about agriculture and often looked
beyond for field fertility. Those thought goat guano was the key to olive tree health, while farmers cast
beans over the fertile remains. Englishmen threw wheat beer in eight languages to determine this rain
and wind direction, consulted weather-shants advanced in those water shafts power vacuums, and the
special tradesman jettisoned pollen packets wafted in [5, 67.
Impact of HIV on Nutritional Status

HIV adversely impacts nutritional status, worsening malnutrition through various physiological effects.
The virus compromises the immune system by proliferating in T-cells, leading to further diseases that
degrade health. Gastrointestinal issues, such as swallowing difficulties, diarrhea, and chronic gastritis,
arise, impairing nutrient absorption. HIV also alters metabolism, increasing resting energy expenditure
due to low-grade fever, necessitating an extra 10% caloric intake for HIV-positive individuals. Mental
health issues, including anxiety and depression, complicate nutritional intake, as stress can hinder eating
habits. Respective medical interventions for HIV-related health problems can be costly and dependent on
advanced technology. While overweight individuals can benefit from nutritional interventions, those in
impoverished areas may lack access to essential resources. Malnutrition may not be apparent until HIV
progresses, particularly in regions with high infection rates. Health professionals stress the importance of
comprehensive nutritional assessments in HIV care. Research indicates that nutritional support can delay
HIV symptoms and reduce mortality, highlighting that early non-medical interventions are crucial to
mitigating the virus's effects [7, 87].

Common Nutritional Deficiencies in HIV Patients
HIV remains a global public health concern, and an estimated 21.7 million people are living with
HIV/AIDS in Sub-Sahara Africa. Nutritional deficiencies and malnutrition are common problems — and
threats — to health and well-being in PLHIV. Minerals are very important in the HIV-nutrition
relationship, due to their role in cellular differentiation, enzymatic processes, homeostasis, immune
system integrity, and other bodily functions. It is known that the human body needs more than 40
different vitamins and minerals in moderate quantities to ensure optimal growth, function, and
maintenance of body tissues. Besides the macronutrients such as carbohydrates, proteins, and fats, it is a
necessity for the body to consume the above nutrients. There are ten basic vitamins (vitamins B1, B2, B3,
Bs, B6, B7, B9, B12, C, and D) that are essential for body functions, and their synthesis comes from a
dietary source that the body acquires from food and water. Deficiency of Vitamin A is very common in life
particularly in PLHIV as a result of fatty diarrhea that affects the digestion and absorption of dietary
lipids. The resultant fat-soluble vitamins KADE are not adequately absorbed. Fatty diarrhea may be
related to infection of viral and protozoan etiologies, which are very common in PLHIV in developing
countries. Deficiency of Vitamin B12 particularly in adult PLHIV is widely spread, with underlying
reasons being multi-dimensional: poor dietary intake of Vitamin B12 unrelated to the infection,
malabsorption syndrome-related, and parasitic infestation. Iron deficiency in life may be related to the size
of dietary intake, but in some cases it may be due to gastrointestinal infection-related daily losses.
Deficiency of Zinc in life is common because several parasitic organisms stimulate various macrophage-
derived cytokines that will increase the synthesis of acute-phase reactants. Lactoferrin and
lactoperoxidase are zinc-dependent antimicrobial peptides, and their levels may increase in the initial
infection [9, 107].

Medicinal Plants and Their Nutritional Benefits
There is increasing interest in medicinal plants to address nutritional gaps for those with HIV. Studies
show that while dietary intake patterns are similar, African nations, with the highest HIV rates, face more

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

Page3 2



https://www.eejournals.org Open Access

severe nutrient deficiencies. Wasting rates are higher due to the correlation between dietary intake,
socioeconomic status, and quality of life. Numerous health surveys reveal widespread micronutrient
deficiencies in Central, Eastern, and Southern Africa. However, the WHO primarily focuses on providing
ARVs rather than addressing nutritional deficiencies. Countries like Uganda struggle with a lack of
donors for antiretroviral therapy, prompting the need for funds to combat rising death rates through
ARV access and supportive measures. This crisis has highlighted the urgent demand for holistic health
interventions integrated into primary healthcare. Nutrient depletion, especially in rural areas where farms
are abandoned due to AIDS, raises concerns about food availability for those on ARVs, especially when
these medications require food for ingestion. Critical questions include food accessibility and the distance
individuals must travel to obtain it [11, 127].

Key Medicinal Plants Used in HIV Patients' Nutrition
Living with HIV/AIDS has a profound impact on one's nutritional status and general health. The critical
aspect of living with HIV is to adhere to a treatment regimen, adhere to a balanced diet, maintain good
health and lifestyle, reduce stress, and exercise. These recommendations seek to restore high-nutrient
toods to the body to build strong immune systems to withstand HIV/AIDS. In many cases, these
recommendations are very difficult to adhere to because of resources and the belief system. As a result,
many alternative types of medicinal care are emphasized. Medicinal food and natural care methods have
been used by many societies for centuries. Nutrition is essential for healthy growth in the body; it plays a
significant adaptation in the development of the body in a balanced manner. In complementary medicine
roots, leaves, stem bark, fruits, tubers/bulbs, and seeds of medicinally important plants are the key
materials for making the medicines. The main food substances are Carbohydrate, Protein, Fats, Minerals,
and Vitamins contain medicinal plants that are mixed and given to the patient as a healthy supplement
and cure diseases. These plants generally include Moringa, kuli kakki, Ashwagandha, Amukkira kakki,
Holy basil-thiruneetrisopoo, and Neem. The food part of the medicinal plants and these nutrients are
absorbed by the nucleus of the cells. The absorbed materials of the nucleus would produce micronutrients
and phytochemicals that might be useful for the better growth of the human body, including the immune
system. This type of medication has fewer side effects when compared to drugs if the proper dose,
application, and duration are complied with. Medicinal plants can be used for food supplements by people
who produce them as substitutes in their food intake. Nutritional supplementation plants are accessible,
cheap, and readily available to people in many societies. Furthermore, knowledge of the use of nutritional
supplement plants is known amongst the majority of people in several societies [18, 147].

Phytochemicals and Micronutrients in Medicinal Plants
Plant-derived compounds, including phytochemicals and micronutrients, are crucial for health and affect
metabolism and muscle function. Poor nutrition can worsen diseases like HIV, leading to critical
deficiencies that challenge patients and healthcare providers. While research on these interactions is
increasing, applying findings to treatment is difficult. Effective solutions are especially needed for diseases
lacking affordable management. Though multiple anti-HIV medications exist, many synthetic drugs are
toxic and have severe side effects, highlighting the need for safer, potent plant-based anti-HIV
compounds. Phytochemicals from fruits, vegetables, and grains offer health benefits. Key classes include
carotenoids, flavonoids, resveratrol, B-glucans, and phytic acid. Carotenoids add color, while flavonoids
are prevalent in many plant foods. Resveratrol is located in red grape skins, and B-glucans are found in
yeast and grains like oats. Nutrient-rich fruits and vegetables enhance immunity with vitamin C, beta-
carotene, and copper. Antioxidants aid in cell repair and growth. Consuming a variety of colored produce
is essential for maximizing antioxidant intake. Some fruits and vegetables work together synergistically,
improving nutrient effects, such as vitamin C regenerating oxidized vitamin E, which enhances
antioxidant efficiency [15, 167].

Mechanisms of Action in Combating Nutritional Deficiencies

Malnutrition is exacerbated in people living with human immunodeficiency virus (HIV; PLWHA) due to
poor appetite, wasting, malabsorption, and opportunistic infections of the gut. In a vicious cycle,
malnutrition can further impair immunity and delay symptoms, thus exacerbating the state of health and
suffering [17, 18, 19, 207. It is often difficult to manage such a condition due to the multifaceted causes
and effects and the multiple nutritional deficiencies, which can change with time and predispose PLWHA
to various diseases. Medicinal plants have long been used in different traditional medicines, not only for
symptomatic treatment, but also for holistic treatment of the whole body and mind, and thus to promote a
balanced diet and lifestyle [21, 22, 23, 24, 25, 267]. Recent studies have also shown that particularly in the
era of HIV, medicinal plants have the potential to ameliorate the symptoms and diseases associated with
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this virus. In this subsection, the focus is on the mechanisms of action in which certain medicinal plants
can effectively combat nutritional deficiencies in PLWHA [27, 28, 29, 30, 31, 32]. In particular, the
biochemical pathways that are impacted by the wide array of phytochemicals found in medicinal plants are
discussed. Many innovative and complex phytochemical compounds found in medicinal plants can target
several key required enzymes or ligands and thus stimulate or inhibit their activities. The compounds are
often in a low dose, which can avoid or reduce the side effects seen with the high dose of conventional
medication [33, 34, 385, 36, 37]. They can also interact with the target in a simultaneous, serial, or
independent approach. This mechanism can eventually increase nutrient absorption and bioavailability,
and thus make them work effectively when consumed. Anti-nutritional factors also found in medicinal
plants can be reduced by cooking or modifying them into another form. Some mechanisms can be time-
dependent, while others can act synergistically [38, 89, 407]. For instance, cooking the medicinal plants
together with a food ingredient enhances the pharmacological action, or modifying the preparation
method can target different enzymes and pathways; and thus, the combination effects make the medicinal
plants more effective. It was also observed that the longer the medicinal plants were consumed, the more
reactive and effective they were demanded. Conclusively, by understanding the mechanisms, it shows the
scientific basis for the nutritional intervention of medicinal plants, which is clearly a merging of ancient
wisdom with contemporary health needs [30, 31, 32, 34, 35, 36, 37_].

Clinical Studies and Evidence
So far throughout Africa, in Uganda, it was found that nutraceutical plants are used in a potential role as
supportive treatment with antiretroviral drugs in the management of opportunistic infections associated
with HIV/AIDS [88, 39, 407. A total of 50 plants used by traditional medicine practitioners (TMPs) are
documented. Nutraceutical plants in addition to combating these infections are further used for their
nutritional assessment given that this group of people is also exposed to severe malnutrition. This role is
important since malnutrition even in the presence of ARVs affects adherence and can speed up the
development of other opportunistic infections. This exploration study aims to document plant species
with both a nutritional and medicinal assessment used for the management of opportunistic infections
associated with HIV/AIDS by TMPs in the Acholi subregion, Northern Uganda. The medicinal foods
and their nutritional value as indicated by TMPs used to manage these conditions are further explored.
As far as it was known, there is no consolidated report documenting the uses of nutraceutical plants with
both nutritional assessment and as supportive treatment to manage opportunistic infections associated
with HIV/AIDS in the study area. With the current cell count standing at less than 250 and with
skipping dosages, the two subjects can help manage the cough and boost immunity, respectively as per
TMP. Before the symptoms are evident, these nutritional foods can be consumed and the immune system
can be boosted [19, 207].

Challenges and Limitations
It is estimated that 25-75% of individuals living with human immunodeficiency virus (HIV) globally also
have one or more nutritional deficiencies, a figure that could be exacerbated by the symptoms and
behaviours associated with acquired immunodeficiency syndrome (AIDS) in some important contexts.
Medicinal plants could offer a means of intervention for such deficiencies primarily because they contain
the 13 essential vitamins necessary for humans to maximize their innate immune systems, among other
nutrients, and are an important source of some of the less understood yet potentially nutritionally
important minerals such as selenium and zinc, as well as certain phytochemicals thought to have
nutritional and/or healing properties. Yet, whilst medicinal plants have been widely employed in treating
the anorexia that afflicts many people living with HIV, including in some very seriously affected
populations, there are also cautionary findings suggesting potential harms, including the idea that some
medicinal plants can interfere with antiretroviral drugs. Concerns have been raised by the rapid
popularisation of the etso, designed by traditional healers in some places to supplement the nutrients
derived from a diet of local foods in the context of individuals who strictly adhere to anti-retroviral drugs
and has already been used ironically by individuals unknowing of their positive sero-status [21, 227].

Future Research Directions
Future research directions should adopt an interdisciplinary approach to combine ethnobotany, clinical
research, and nutrition. With an increased interest in natural sources of nutrients to address malnutrition,
there is still a paucity of such integrated studies. Considering the diverse contexts in which HIV/AIDS
and malnutrition play out and the different strategies employed by different communities to negotiate
these health challenges, future research should explore, identify, and develop novel plant-based
interventions for specific communities. Drawing on specific medicinal plants and multi-species
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combinations used in the treatment of malnutrition serving as an adjuvant therapy to ART, this research

conceptualizes the role of local flora in addressing nutritional deficiencies associated with HIV/AIDS.

The project should investigate recipes involving two or more medicinal plants, or a medicinal plant paired

with specific culinary ingredients. Given that a synergistic effect might result from compounds within or

between the medicinal plant(s) and/or the additional components, this study proposal may constitute an
innovative approach to tackle malnutrition associated with HIV/AIDS. This research falls in recognition
of the need for further rigorous trials on the health benefits and safety of specific medicinal plants
commonly used by traditional healers. It also proposes the development of standardized medicinal plant
formulations, which could be tried and validated in a hospital clinical setting. Because of the importance of
fostering multipronged approaches to tackle complex health issues, collaborative efforts among
researchers, practitioners, and communities affected by HIV/AIDS are essential. In this connection, this
research could contribute to informed practices toward addressing the nutritional deficiencies of PLHIV
in partnership with government and non-government organizations, as well as public health and other
relevant research initiatives [23, 247.
CONCLUSION
Malnutrition remains a critical issue among HIV-positive individuals, worsening disease progression and
reducing treatment efficacy. While ART plays a central role in managing HIV, medicinal plants provide
an accessible and nutrient-rich supplement that can help address dietary deficiencies. Indigenous plants
such as Moringa, neem, and holy basil contain vital micronutrients and phytochemicals that support
immune function and enhance nutritional status. Despite their potential, medicinal plants are not widely
integrated into mainstream HIV treatment due to insufficient scientific validation and concerns about
interactions with ART. Addressing these gaps requires interdisciplinary research, standardized
formulations, and collaborative healthcare strategies. By bridging traditional and modern medicine,
medicinal plants can serve as a complementary approach to improving the health and well-being of
PLHIV, particularly in resource-limited settings.
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