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Abstract— HIV and AIDS remain major global health burdens, particularly in resource-limited settings where widespread malnutrition, limited 

access to antiretroviral therapy (ART), drug resistance, high costs of the drugs, and immune suppression worsen disease outcomes. As a result, 

there is an increased interest in readily available, affordable, and safe plant-based interventions that can improve the quality of life in people 

living with HIV when used together with the traditional ART. Moringa oleifera has gained attention as an intervention with the potential to 

enhance immune function and reduce oxidative stress. This paper reviews current evidence on Moringa’s nutritional constituents, bioactive 

components, pharmacodynamics, and the clinical studies relevant to HIV management. In addition to essential vitamins, minerals, and amino 

acids, Moringa oleifera has a variety of phytochemicals that support antioxidant, anti-inflammatory, and immunomodulatory activity, including 

flavonoids, glucosinolates, phenolic acids, and isothiocyanates. Preclinical and clinical findings suggest that M. oleifera may play a significant 

role in boosting immunological responses, reducing oxidative stress, and improving the quality of life for HIV and AIDS patients. There is little 

and contradictory evidence of its direct antiviral benefits. Commonly used dosages of Moringa leaf preparations are generally safe, according 

to toxicological evaluation. In conclusion, Moringa oleifera shows potential as a readily available and safe complementary therapy that may 

enhance immune function, nutritional status, and overall well-being in individuals living with HIV and AIDS. Although current findings are 

promising, more thorough clinical trials are needed to establish standardized dosing, assess long-term safety, and clarify any potential antiviral 

effects. However, Moringa should complement, and not replace, conventional antiretroviral therapy. 
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I. INTRODUCTION 

cquired immune deficiency syndrome (AIDS), 

which results from the human immunodeficiency 

virus (HIV) infection, is still a major global health 

challenge that continues to devastate mankind, particularly in 

resource-limited settings. HIV weakens the immune system by 

attacking and destroying the CD4+ T cells, leading to AIDS if 

left untreated. About 40.8 million people were estimated to be 

HIV-positive in 2024, with 630,000 deaths and 1.3 million 

new infections from the disease [1]. Although there is no 

known cure or vaccine, antiretrovirals (ARVs) prolong the 

lives of patients infected with the disease.  

However, the use of ARVs is associated with certain 

drawbacks, including poor nutritional status, immune 

suppression, high cost, unavailability/inaccessibility, drug 

resistance, and the associated side effects. Marginalized and 

vulnerable populations who experience discrimination, stigma, 

and violence cannot access quality HIV treatment and 

prevention. Of the 40.8 million people infected with HIV, only 

31.6 million had access to life-saving antiretrovirals 

(UNAIDS, 2025). Additionally, the virus rapidly develops 

resistance to ARVs. [2][3].  

As a result of these setbacks, there is a growing popularity 

of affordable, safe, plant-based interventions that have the 

potential to support immune function and improve the quality 

of life of people living with HIV and AIDS when used in 

conjunction with the standard conventional HIV medication. 

These supplements are free from virulent drug indications and 

side effects and are readily available, cheap, and cost-

effective. An example of such an intervention is M. oleifera. 

Moringa oleifera Lam. (Moringaceae), commonly known 

as the “miracle tree,” is a fast-growing, drought-resistant 

deciduous tree that thrives at the foothills of the Himalayas 

across the Indian subcontinent, from northern Pakistan to 

northwest India. It also flourishes in tropical regions with arid 

and semi-arid climates. Due to its nutritional value and 

adaptability, its cultivation has expanded to Africa, Southeast 

Asia, Latin America, the Caribbean, and parts of the southern 

United States [4][5]. 

M. oleifera is commonly known by several local names 

that reflect its uses: “drumstick tree” for its elongated pods, 

“ben oil tree” for its seed oil, “horseradish tree” for the taste of 

its roots, and “mother’s best friend tree” in reference to its 

traditional use in supporting lactation in breastfeeding mothers 

[6]. The plant’s versatility has contributed to its nutritional and 

medicinal importance. Nearly all parts, including leaves, 

seeds, flowers, and roots, are edible or used for medicinal 

purposes. 

Recent studies confirm that M. oleifera has a rich bioactive 

composition.  It includes essential amino acids, vitamins, 

phenolic acids, flavonoids, glucosinolates, and antioxidants. 

Together, these components contribute to its anti-
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inflammatory, antimicrobial, antidiabetic, cardioprotective, 

hepatoprotective, and neuroprotective effects [7][8]. 

In terms of immune support, multiple recent studies show 

that M. oleifera supplementation boosts antioxidant defenses 

and improves immune function. These factors are especially 

important in cases of immunodeficiency. For example, 

extracts from its leaves and seeds have demonstrated the 

ability to support hematological stability, reduce oxidative 

stress, and aid recovery in nutritionally vulnerable groups, 

such as those with chronic infections or anemia [9][10]. 

As people living with HIV need nutrient-rich 

supplementation to maintain immune health and reduce 

oxidative damage, M. oleifera is a promising dietary option. 

Recent studies suggest it may enhance antiretroviral therapy 

(ART) by increasing antioxidant levels and immune markers, 

although solid clinical trials are still limited. Understanding 

the effect of M. oleifera on the immune system is essential to 

determining its potential as a treatment option. 

This review synthesizes recent studies on the nutritional, 

immune-boosting, and therapeutic benefits of M. oleifera. It is 

based on a comprehensive literature search to gather and 

analyze scientific publications on the use of M. oleifera in the 

management of HIV. A thorough search was conducted across 

various databases, including PubMed, ResearchGate, PMC, 

Scopus, Web of Science, and Innovare Academic Archive, 

using relevant keywords such as Moringa oleifera, immune 

support, HIV and AIDS, nutritional benefits, bioactive 

components, preclinical and clinical trials, and the literature 

search period extended from September to December 2025. 

The inclusion criteria encompassed peer-reviewed journal 

articles and review papers assessing the impact of M. oleifera 

on HIV viral load, CD4+ T cell counts, and immune function. 

Studies were excluded if they were not published in English, 

were non-peer-reviewed, or did not specifically address the 

use of M. oleifera in the context of HIV. A total of 52 review 

and original research articles published within the last ten 

years were evaluated. The selected articles were critically 

examined and organized thematically to provide a structured 

synthesis of the most current knowledge of M. oleifera, with 

attention to its impact on the immune function of people living 

with HIV/AIDS.   

II. DISCUSSION 

Bioactive components of Moringa oleifera 

The biological activities of Moringa are due to its 

abundant bioactive phytochemicals, including glucosinolates, 

flavonoids, glucosides, saponins, steroids, tannins, phenolic 

acids, and terpenes [11]. Table 1 summarizes some of the most 

potent bioactive components found in M. oleifera and their 

potential therapeutic activities. 

M. oleifera is not only rich in phytochemicals but also 

serves as a nutrient-dense source packed with proteins, dietary 

fiber, essential fatty acids, vitamins, and minerals [17]. The 

leaves stand out for their significant amounts of vitamin A (in 

the form of β-carotene), vitamin C, calcium, iron, potassium, 

zinc, and magnesium, which are vital for preventing 

micronutrient deficiencies and anemia [12][13]. The high ash 

content indicates a considerable amount of minerals. Amino 

acids facilitate protein synthesis required for enzyme 

production, immunoglobulin formation, tissue repair, and 

hormone regulation [14].  

 
TABLE 1: A summary of the bioactive components of M. oleifera and their 

therapeutic activities. 
Component 

class 

Bioactive 

compound 

Plant 

part(s) 

Therapeutic activity References 

Flavonoids Quercetin, 

Kaempferol, Rutin, 

Isoquercitrin, 

Myricetin 

Leaves 

Seeds 

Antioxidants, 

Antidiabetic, 

Cardioprotective, 

Antihypertensive, Anti-

inflammatory 

 

[12][13][14][15][16] 

Phenolic acids Gallic, Caffeic, 

Ellagic, 

Chlorogenic, Ferulic 

 

Leaves Antioxidant, Anti-

inflammatory, 

Antidiabetic, 

Hepatoprotective 

[15][17] 

Glucosinolates Glucomoringin Leaves 

Seeds 

Precursor to 

isothiocynates, 

Anticancer, Anti-

inflammatory, 

Antimicrobial 

  

[18][19] 

Isothiocynates Moringin Leaves 

Seeds 

Anti-inflammatory, 

Antimicrobial, 

Anticancer 

[20][21] 

Alkaloids Marumoside A and 

B, Moringine, 

Spirochin 

Leaves 

Roots 

Bronchodilator, 

antihypertensive, 

Anticonvulsant, 

Antimicrobial 

[13][22] 

Saponins Various 

steroid/triterpenoid 

saponins 

Leaves 

Pods 

Hypocholesterolemic, 

immune-modulating 

[23] 

Carotenoids β- carotene, 

Zeaxanthin, Lutein 

Leaves Antioxidant, Pro-

Vitamin A, Eye health 

[24][25] 

 
 

Cryptochlorogenic acid, astragalin, isoquercetin, 

procyanidins, and a variety of saturated and unsaturated fatty 

acids are other substances found in leaf and bark extracts that 

support lipid metabolism and act as substitute energy sources 

[13][19][17]. 

Preclinical and clinical evidence supporting the potential role 

of Moringa oleifera in the treatment of HIV and AIDS 

Antioxidant properties 

Oxidative stress is a key contributor to the pathogenesis of 

HIV, driving chronic inflammation, immune dysfunction, and 

disease progression. Reducing oxidative damage is therefore 

an important therapeutic target. M. oleifera has attracted 

considerable attention in this context for its strong antioxidant 

capacity, largely attributed to its rich content of polyphenols, 

flavonoids, carotenoids, and ascorbic acid. These compounds 

neutralize free radicals, inhibit their formation, and protect 

cells and tissues from oxidative damage [26]. 

Several studies have examined the antioxidant activities of 

various parts of M. oleifera and their extracts. For example, 

ethanol and saline extracts of the roots, leaves, seeds, and 

flowers of M. oleifera were compared for antioxidant activity. 

The ethanol extract of the leaves showed the highest 

antioxidant activity [27]. Similar results have been reported 

for aqueous extracts of M. oleifera, with the leaves showing 

the highest antioxidant potential and the highest levels of 

flavonoids, phenolic compounds, quercetin, and ascorbic acid 

[28]. In vivo studies have also supported the antioxidant 

activity of M. oleifera, with phenolic compounds observed to 

significantly enhance antioxidant defense by increasing GPx, 

SOD, and CAT and decreasing lipid peroxidation [29][30]. 
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Apart from phenolics, other biologically active compounds 

of M. oleifera have also been shown to regulate oxidative 

stress. Niazirin and isothiocyanate fractions have been 

reported to affect oxidative processes and reduce oxidative 

stress caused by oxidants [31][32]. Moreover, the 

polysaccharides in Moringa have been found to significantly 

enhance the activities of CAT, SOD, and GPx, and reduce 

malondialdehyde (MDA) content and reactive oxygen species 

(ROS) production [33][30]. Leaf extracts have also been 

linked to increased total antioxidant capacity (TAC) and 

improved immune tolerance [34][35]. 

The free radical-scavenging activity of M. oleifera has 

been well demonstrated in various studies. The administration 

of Moringa extracts has been shown to enhance the activity of 

antioxidant enzymes, reduce hydroperoxides (HP) and 

thiobarbituric acid-reactive substances (TBARS), which are 

end products of oxidative stress [36]. Various studies have 

confirmed the efficacy of M. oleifera extracts in inhibiting 

lipid peroxidation, which is the main cause of free-radical-

induced cellular damage [29]. The extracts of M. oleifera 

leaves have also been shown to scavenge superoxide, nitric 

oxide, and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radicals 

[37]. The administration of 200 mg/kg of lyophilized M. 

oleifera leaf powder enhanced the activity of glutathione S-

transferase, catalase, and superoxide dismutase, and also 

resulted in a significant reduction in lipid peroxidation in both 

normal and diabetic rats [38]. 

Human trials also validate M. oleifera's antioxidant 

properties. Kushwaha and colleagues [39] studied the effects 

of supplementation with M. oleifera leaf powder and 

Amaranthus leaf powder in postmenopausal women. Women 

received 7 g/day of M. oleifera leaf powder for three months. 

This supplementation increased antioxidant and hemoglobin 

levels while decreasing blood glucose levels. Most 

importantly, no adverse effects were noted, indicating the 

safety of M. oleifera supplementation and its nutritional 

benefits. 

In a randomized crossover study, the acute effect of M. 

oleifera leaf extract on antioxidant parameters and plasma 

glucose levels in healthy subjects was investigated. Subjects 

were randomly allocated to consume either 200 ml of tea 

containing 500 mg dried leaf extract or warm water as a 

control beverage. There was no significant difference in 

fasting plasma glucose levels. However, there was an increase 

in antioxidant parameters, such as ferric-reducing ability of 

plasma (FRAP) and Trolox equivalent antioxidant capacity 

(TEAC), after consumption of Moringa [40]. This further 

establishes its potential as a dietary antioxidant, which has 

implications for the management of oxidative stress-related 

conditions in HIV. 

Anti-inflammatory properties 

Chronic inflammation is a common problem in people 

with HIV, and it helps speed up the progression to AIDS. 

Several compounds from M. oleifera have been shown to have 

anti-inflammatory effects, which may reduce chronic 

inflammation and improve health outcomes in 

neurodegenerative diseases [41]. The compound (4-[2-0-

Acetyle-alpha-1-rahamnosylloxy) benzyl] thyocynate 

exhibited nitric oxide inhibitory activity in RAW 264.7 cell 

lines of mice [42]. Compounds 1,3-dibenzyle urea and 

aurantiamide acetate isolated from M. oleifera roots inhibited 

TNFα production [43]. Phenols, tannins, flavonoids, alkaloids, 

and carotenoids, as well as β-sitosterol and moringin, all have 

anti-inflammatory effects [44]. A preparation of Moringa 

oleifera root extract was found to block the translocation of 

nuclear factor kappa (NF κβ) [45]. The extract from the leaves 

of M. oleifera decreased the expression of pro-inflammatory 

cytokines in human skin cells. It also helped regulate 

inflammatory responses in experimental mice [46]. 

Immunomodulatory effects of Moringa oleifera 

Moringa oleifera has been shown to influence the immune 

system through multiple mechanisms. It may enhance 

phagocytic activity, stimulate cytokine production, and 

promote CD4+ T cell activation. By balancing pro-

inflammatory and anti-inflammatory responses, M. oleifera 

may help maintain immune homeostasis in HIV and AIDS 

[47]. Isothiocyanates in M. oleifera may suppress gene and 

protein expression of interleukin IL-1β and IL-6 in 

lipopolysaccharide (LPS)-stimulated RAW 264.7 cells in mice 

[48][49]. Research has demonstrated that the ethyl acetate 

fraction of M. oleifera, which is rich in phenolics, inhibits 

LPS-induced macrophage activation, decreases the expression 

of Rel A (which activates the nuclear factor kappa beta [NF-

κβ] proinflammatory pathway), and reduces the protein and 

gene expression of pro-inflammatory cytokines IL-6, IL-8, and 

TNF-α [50]. The anti-inflammatory effect of the ethyl acetate 

fraction of M. oleifera results from blocking Iκβα dissociation 

from the Iκβα-p65-p50 complex, thereby preventing NF-κB 

translocation into the nucleus and inhibiting pro-inflammatory 

cytokine release [51].  

The modulatory effects of M. oleifera on immune 

functions have also been demonstrated in vivo in mice. Oral 

doses of 250 and 750 mg/kg body weight of M. oleifera leaves 

stimulated humoral immunity and cellular responses in rats, 

with lower doses showing greater effectiveness than higher 

doses [52]. A dosage of 1000 mg/kg body weight of 

methanolic extracts of M. oleifera increased white blood cell, 

lymphocyte, and neutrophil counts in rats [53]. Methanolic 

extracts also promoted the proliferation of T lymphocytes and 

splenocytes in rats immunized with Salmonella typhimurium 

“O” antigen [54]. In another study in mice, ethanol extracts at 

doses of 125, 250, and 500 mg/kg body weight administered 

daily for 15 days reduced immunosuppression by restoring 

humoral and cellular responses [55]. The immunostimulatory 

effects of M. oleifera can be utilized in immunocompromised 

conditions such as HIV/AIDS [56][57][58][59]. 

Enhancement of the nutritional status of people living with 

HIV and AIDS 

Extensive research over the past ten years shows a strong 

association between nutritional supplementation and immune 

function in people living with HIV (PLWH). Interventions 

with macronutrients and micronutrients, such as protein-

energy supplements, vitamins, minerals, and antioxidants, 

have been linked with better HIV-related outcomes. These 

include higher CD4 counts, better body weight, improved 
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body mass index (BMI), and a lower risk of opportunistic 

infections. This is especially true when these supplements are 

introduced early in the course of infection as part of 

comprehensive care strategies [60][30]. Supplementation with 

M. oleifera, which is rich in vitamins, minerals, and bioactive 

phytochemicals, has been shown to increase CD4⁺ T-cell and 

white blood cell counts and improve nutritional status among 

PLWH [30]. M. oleifera supplementation can improve 

hematological parameters and reduce inflammatory markers 

such as TNF-α in individuals on antiretroviral therapy. This 

suggests that Moringa can work with ART to restore 

immunity and improve overall health in HIV management 

[61]. Collectively, these findings underscore the importance of 

proper nutritional support as a key part of HIV/AIDS 

management.  

Moringa oleifera is a nutrient-dense plant that provides a 

variety of vitamins, minerals, and essential amino acids, 

including those that cannot be made within the body. Its leaves 

are particularly rich in vitamins A, C, and E, B-complex, and 

key minerals such as magnesium, potassium, phosphorus, and 

copper [13][12]. This exceptional nutritional profile is 

especially relevant in HIV infection, where malnutrition 

speeds up immune deterioration and worsens disease 

outcomes, particularly for individuals in resource-limited 

settings. By addressing nutritional deficiencies, M. oleifera 

may help support immune function and overall well-being. 

Although it does not cure HIV or replace antiretroviral 

therapy, adequate nutritional supplementation can contribute 

to improved health status and quality of life.  

Recent reviews and clinical studies indicate that 

supplementation with M. oleifera leaf powder can increase 

micronutrient intake and improve dietary quality. However, 

findings on its effects on growth measurements and 

biochemical markers, such as serum retinol, are inconsistent 

[13][14]. Some studies report improvements in anthropometric 

measures and nutritional status among vulnerable populations, 

while others report minimal or no significant changes. These 

variations may reflect differences in study design, dosage, 

duration, and baseline nutritional status [12][19]. These mixed 

findings underscore the need for well-designed, long-term 

clinical trials to establish M. oleifera's role as a nutritional 

adjunct in immune-compromised populations. 

Clinical evidence on the effectiveness of Moringa oleifera in 

HIV management 

Several studies have examined how Moringa oleifera 

affects the quality of life among people living with HIV. One 

double-blind randomized controlled trial in Nigeria examined 

how M. oleifera leaf powder influences immune health among 

HIV-positive adults on antiretroviral therapy (ART). Results 

showed that supplementation significantly increased CD4+ T 

cell counts in the Moringa group compared with the control 

group, indicating improved immune function [62]. Another 

study in Nigeria found that M. oleifera boosted CD4+ counts 

and addressed hematological complications in individuals 

taking ARVs [61].  

A single-blind, randomized controlled trial in Kinshasa 

(DRC) enrolled 60 clinically stable patients on ART. Thirty 

participants received Moringa leaf powder daily for six 

months, while the other thirty in the comparison group 

received only nutritional counseling. Body mass index (BMI) 

was measured monthly. The Moringa group showed higher 

albumin levels and BMI. The study concluded that M. oleifera 

is an easily accessible solution to improve the health of people 

living with HIV (PLHIV) [58]. Another study in Nigeria 

reported significant improvements in the physical, 

psychological, independence, and social relationship domains 

of quality of life among HIV-positive participants receiving 

M. oleifera supplementation, indicating a positive effect on 

overall well-being [63]. A systematic review examined the 

impact of M. oleifera on the health of HIV-positive 

individuals in developing countries. The review highlighted 

that M. oleifera supplementation led to increased CD4+ T cell 

counts, improved body mass index, enhanced psychological 

well-being, better management of depression and anxiety, and 

improved function of most vital body organs. These findings 

suggest that M. oleifera can play a beneficial role in managing 

the health of individuals with HIV [64].  

Ogbuagu and colleagues [56] investigated the effect of M. 

oleifera on CD4+ counts in HIV-infected patients who had 

been on the HAART regimen for more than a year. For two 

months, the treatment group received 20 grams of M. oleifera 

leaf powder mixed with local meals prepared with palm oil. 

Analysis of CD4+ counts showed a significant increase in 

these cells after M. oleifera treatment. Other studies with 

consistent results were conducted by Njonge and colleagues in 

Kenya and Twinomujuni and colleagues in Uganda [65][66]. 

Although Moringa’s nutritional and antioxidant benefits 

cannot match the superior ARVs, they show promising 

potential to improve health and reduce mortality rates in 

patients with HIV and AIDS. 

Effect of Moringa oleifera on the viral load of HIV-positive 

patients 

Some in vitro studies suggest that phytochemical 

components may inhibit viral replication, but these findings 

require validation in human trials. Nworu and colleagues [67] 

observed that M. oleifera leaf extract showed selective 

inhibition of HIV-1 infectivity and could serve as a source of 

antiretroviral lead molecules. A few randomized controlled 

studies have focused exclusively on the effect of Moringa 

oleifera on the viral load of HIV-positive patients, and the 

results are mixed and confounded by ART use. In a study by 

Gambo and colleagues [68], CD4+ T cell counts increased 

significantly among patients taking M. oleifera supplements 

alongside ART, suggesting improved immune function; 

however, changes in viral loads remained statistically 

insignificant.  

A randomized controlled trial conducted in Nigeria 

examined Moringa supplementation over six months and 

reported a slight, though not statistically significant, reduction 

in viral load [69]. A clinical trial in Uganda demonstrated that 

combining M. oleifera with Artemisia annua significantly 

reduced viral load among participants on antiretroviral therapy 

[66]. In another study conducted in Kenya, the group that 
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received M. oleifera had a higher percentage of individuals 

with a non-detectable viral load by the end of the six-month 

study period, suggesting that M. oleifera may enhance the 

efficacy of ARVs in these individuals [70].  

In a crossover clinical trial conducted in Kenya, HIV-

positive women receiving highly active antiretroviral therapy 

(HAART) first received six months of standard care alone, 

followed by another six months of supplementation with M. 

oleifera seed flour alongside standard care. Viral load 

measurements were taken at three time points: at baseline, 

after six months of standard care, and at the end of the sixth 

month of supplementation. The study found a slightly greater 

reduction in viral load after supplementation, though the 

difference was not statistically significant [71].  

These studies suggest that supplementation with M. 

oleifera, together with conventional ART, may support 

immune function by enhancing viral load suppression. 

Although the direct antiviral effects against HIV have not been 

thoroughly investigated, Moringa’s antioxidant content may 

indirectly influence viral load by reducing oxidative stress and 

enhancing the immune system. However, standardization of 

Moringa dosage and preparation is also lacking, complicating 

comparison across studies. Further large-scale, well-controlled 

clinical trials are needed to evaluate the antiviral potential of 

M. oleifera and to clarify its role in HIV management. 

Potential anti-HIV mechanisms 

Research indicates that Moringa oleifera may influence 

HIV progression through several mechanisms. M. oleifera can 

modulate the immune system by increasing CD4+ T cell 

counts, which is associated with better treatment outcomes 

among supplemented participants compared with those 

receiving standard care alone. Nworu and colleagues observed 

that Moringa exhibited selective inhibition of HIV-1 

infectivity and, hence, could serve as a source of antiretroviral 

lead molecules [67]. A bioinformatic analysis in Indonesia 

predicted that kaempferitin and β-sitosterol from M. oleifera 

could be HIV-1 antiviral agents that produce negative binding 

affinity for the HIV-1 RT protein and form weak bonds, 

thereby triggering inhibitory activity against the RT enzyme 

[72]. Plant microRNA may restore immune function and 

reduce HIV replication, suggesting the potential antiviral 

effects of M. oleifera [59]. Molecular docking studies and 

network pharmacology have identified compounds such as 

apigenin and kaempferol from M. oleifera as potential 

inhibitors of HIV-1 reverse transcriptase. These compounds 

may interfere with viral replication by binding to the enzyme 

[73].  

Safety and toxicity studies of Moringa oleifera species 

People continue to use different preparations of Moringa 

oleifera as food and medicine without reporting any negative 

effects. Safety and toxicity studies indicate that M. oleifera is 

generally safe when consumed at nutritionally achievable 

doses. Numerous animal and in vitro studies support its safety 

profile. Acute and sub-chronic toxicity studies in rodents have 

shown that aqueous leaf extracts are well tolerated at high oral 

doses of up to 2000 mg/kg and 5000 mg/kg. These studies 

found no significant changes in hematological, biochemical, or 

histopathological parameters [74][75][76]. Likewise, extended 

consumption of moderate doses (≤1000 mg/kg) did not cause 

genotoxicity or organ damage. This exceeds amounts typically 

used in human studies [77]. 

Adverse effects were mostly observed at very high and 

unrealistic doses. For example, adding M. oleifera leaf powder 

at 25–75% of total feed caused microscopic organ damage in 

rats. These amounts greatly exceed what humans or animals 

would normally consume [78]. Cytotoxic or genotoxic effects 

were observed at doses ≥3000 mg/kg or higher in vitro doses 

that cannot be reached by oral consumption [77][79]. Studies 

involving seed extracts also showed no systemic toxicity. The 

minor hematological changes observed remained within 

normal ranges, with signs of anti-inflammatory activity [80]. 

In contrast, root extracts given through intraperitoneal 

injections at low doses were linked to liver and kidney 

damage. This emphasizes the importance of the plant part 

used, the extraction method, and the method of administration 

when assessing safety [81]. Overall, the evidence indicates 

that oral consumption of M. oleifera leaves at typical dietary 

amounts, such as approximately 8 g of leaf powder per day, is 

safe. However, very high doses may carry toxicity risks [82]. 

While most clinical trials reviewed in this article have 

reported no negative side effects from consuming M. oleifera, 

only a few studies have evaluated its impact on kidney 

function. For example, research conducted in Kenya assessed 

toxicity by measuring glomerular filtration rate (GFR), 

calculated from participants’ creatinine levels. The study 

found no significant difference in the mean creatinine levels 

between the intervention and the control groups. Additionally, 

the creatinine and GFR levels of the two study groups 

remained within normal ranges [70]. Interestingly, the 

phytochemicals present in M. oleifera may protect the kidneys 

by inhibiting cellular pathways associated with kidney 

damage, particularly apoptosis, inflammation, and oxidative 

stress [83]. 

These results suggest that different preparations of M. 

oleifera leaves may be safe at the amounts and doses typically 

consumed. A dose of 1000 mg/kg of body weight of Moringa 

extracts, which is much lower than what is used in most 

toxicity studies, translates to 800 grams for an average human 

weighing 80 kilograms. This amount is more than what people 

would normally consume. 

III. CONCLUSION 

Due to the growing burden of HIV/AIDS and the rising 

interest in alternative plant-based and nutraceutical 

interventions, Moringa oleifera shows promise as a potential 

complementary therapy for enhancing immune health, 

nutritional status, and overall quality of life in individuals 

living with HIV and AIDS. The plant’s accessibility, rich 

nutrient composition, and varied phytochemical profile may 

support immune resilience, reduce inflammation, mitigate 

oxidative stress, and improve overall health, particularly in 

resource-limited settings where access to high-quality 

nutrition remains a major challenge.  

Although the antiviral actions of M. oleifera against HIV 

remain unclear, indirect benefits from immune support and 
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nutritional supplementation, rather than viral suppression, are 

encouraging. However, M. oleifera should be used as a 

supplement; it should not replace conventional antiretroviral 

therapy, which remains the cornerstone of successful HIV 

treatment. Despite positive preliminary findings from in vitro 

and animal studies, as well as a small number of clinical 

studies, the body of evidence remains limited. Small sample 

sizes, short follow-up periods, variability in preparation 

methods, and a lack of standardized dosing limit many current 

studies. Future research should prioritize well-planned, 

extensive, long-term human trials to establish M. oleifera's 

safety, optimal formulations, dose recommendations, and any 

interactions with ART. To translate the plant’s immune-

supportive potential into evidence-based recommendations for 

HIV/AIDS management, it is crucial to address these 

limitations.  

In conclusion, M. oleifera has great potential as a readily 

available nutrient-dense supplement that could improve 

immune support and the quality of life for those living with 

HIV/AIDS. However, its integration into HIV care must be 

backed by strong scientific evidence and implemented 

alongside strict adherence to conventional antiretroviral 

medication. 

REFERENCES 

1. UNAIDS (2025). Global HIV and AIDS statistics. Fact Sheet 13 July 

2023. Available online at  
https://www.unaids.org/en/resources/fact-sheet. Retrieved on 2026 

January 29.  

2. Mega, E. R. (2019, July 30). Alarming surge in drug-resistant HIV 
uncovered. Nature. https://doi.org/10.1038/d41586-019-02316-x 

3. Lunkuse, S., Kiiza, R., Ssekagiri, A., Nannyonjo, M., Ntenkaire, N., 

Nassolo, F., Namagembe, H. S., Kiberu, F., Kabuuka, D., Andia, I., 
Kalyango, J. N., Kibwika, P. B., Bbosa, N., Kaleebu, P., and 

Ssemwanga, D. (2025). Diagnostic Accuracy of Next-Generation 

Sequencing: Prevalence of HIV-1 Drug Resistance and Associated 
Factors Among Adults on Integrase Inhibitors with Virologic 

Failure. Viruses, 17(12). 

4. Pareek, A., Pant, M., Gupta, M. M., Kashania, P., Ratan, Y., Jain, V., 
Pareek, A., and Chuturgoon, A. A. (2023). Moringa oleifera: An 

Updated Comprehensive Review of Its Pharmacological Activities, 

Ethnomedicinal, Phytopharmaceutical Formulation, Clinical, 
Phytochemical, and Toxicological Aspects. International journal of 

molecular sciences, 24(3), 2098. 

5. Arshad, M. T., Maqsood, S., Ikram, A., and Gnedeka, K. T. (2025). 
Recent Perspectives on the Pharmacological, Nutraceutical, Functional, 

and Therapeutic Properties of Moringa oleifera Plant. Food science & 

nutrition, 13(4) e70134. 
6. Meireles, D., Gomes, J., Lopes, L., Hinzmann, M., and Machado, J. 

(2020). A review of properties, nutritional and pharmaceutical 

applications of Moringa oleifera: integrative approach on conventional 
Asian medicine. Advances in Traditional Medicine, 20(4), 495–515. 

7. Panova, N., Gerasimova, A., Gentscheva, G., Nikolova, S., Makedonski, 

L., Velikova, M., Beraich, A., Talhaoui, A., Petkova, N., Batovska, D., 
and Nikolova, K. (2025). Moringa oleifera Lam.: A Nutritional 

Powerhouse with Multifaceted Pharmacological and Functional 

Applications. Life, 15(6), 881. 
8. Keertana, S., Ramaswamy, J., and Rajendrakumar, S. (2025). Unlocking 

One Health Harmony: Exploring the Potential of Moringa oleifera Seed 

and Its Derivatives Toward Sustainable Approaches and Community 
Engagement. Journal of food science, 90(11), e70645. 

9. Brar, S., Haugh, C., Robertson, N., Owuor, P. M., Waterman, C., Fuchs, 

G. J., and Attia, S. L. (2022). The impact of Moringa oleifera leaf 
supplementation on human and animal nutrition, growth, and milk 

production: A systematic review. Phytotherapy research: PTR, 36(4), 

1600–1615.  

10. Amqam, H., Khuzaimah, A., Najamuddin, U., Ahmad, M., Muniroh, M., 

Marchianti, A. C. N., and Mohd Elias, S. (2025). Moringa 

oleifera Supplementation for Reducing Heavy Metal Toxicity and 
Oxidative Stress in Pregnant Women: Protocol for a Nonrandomized 

Trial Study. JMIR research protocols, 14, e73201. 

11. Dhakad, A. K., Ikram, M., Sharma, S., Khan, S., Pandey, V. V., and 
Singh, A. (2019). Biological, nutritional, and therapeutic significance of 

Moringa oleifera Lam. Phytotherapy Research, 33(11), 2870–2903.  

12. Vergara-Jimenez, M., Almatrafi, M.M., and Fernandez, M.L. 2017. 
Bioactive components in Moringa oleifera leaves protect against 

chronic disease. Antioxidants. 6: 91. 

13. Leone, A., Spada, A., Battezzati, A., Schiraldi, A., Aristil, J., and 
Bertoli, S. (2020). Cultivation, genetic, ethnopharmacology, 

phytochemistry, and pharmacology of Moringa oleifera leaves: An 

overview. International Journal of Molecular Sciences, 21(7), 2481. 

14. Xiong, Y., Deng, Z., Huang, H., Li, M., and Xie, M. (2022). 

Phytochemical profiles and health-promoting effects of Moringa 

oleifera: A review. Food Chemistry, 374, 131787.  
15. Rani, N. Z. A., Husain, K., and Kumolosasi, E. (2021). Moringa oleifera 

as a potential antidiabetic agent: A review of its phytochemistry and 
pharmacological actions. Journal of Ethnopharmacology, 268, 113654. 

https://doi.org/10.1016/j.jep.2020.113654 

16. Ghada, B.K., Marwa, R., and Shah, T.A. (2025). Phytochemical 
composition, antioxidant potential, and insecticidal activity of Moringa 

oleifera extracts against Tribolium castaneum: a sustainable approach to 

pest management. BMC Plant Biol 25, 579. 
17. Mahmood, N., Arshad, M. U., Anjum, F. M., and Zafar, A. (2023). 

Bioactive compounds of Moringa oleifera and their role in chronic 

disease prevention. Journal of Food Biochemistry, 47(1), e14123.  
18. Waterman, C., Cheng, D. M., Rojas-Silanes, S., Poulev, A., Dreifus, J., 

Lila, M. A., and Raskin, I. (2020). Stable, water extractable 

isothiocyanates from Moringa oleifera leaves attenuate inflammation in 
vitro. Phytochemistry, 172, 112244.  

19. Tafesse, T. B., Hymete, A., Mekonnen, Y., and Tadesse, M. (2021). 

Antioxidant and anti-inflammatory activities of bioactive compounds 
isolated from Moringa oleifera leaves. BMC Complementary Medicine 

and Therapies, 21, 256.  

20. Brunelli, D., Piazza, S., Marinelli, O., and Ricciutelli, M. (2021). 
Nutraceutical properties of Moringa oleifera leaves: Antioxidant, anti-

inflammatory, and metabolic effects. Journal of Functional Foods, 80, 

104434. 
21. Forster, N., Ulrichs, C., Schreiner, M., Müller, C. T., and Mewis, I. 

(2022). Influence of environmental factors on phytochemical 

composition and bioactivity of Moringa oleifera. Plants, 11(3), 382.  
22. Gopalakrishnan, L., Doriya, K., and Kumar, D. S. (2021). Moringa 

oleifera: A review on nutritive importance and its medicinal application. 

Food Science and Human Wellness, 10(2), 107–117.  
23. Falowo, A. B., Mukumbo, F. E., Idamokoro, E. M., Lorenzo, J. M., 

Afolayan, A. J., and Muchenje, V. (2018). Multifunctional application of 

Moringa oleifera Lam. in nutrition and animal food products: A review. 
Food Research International, 139, 109940.  

24. Dhakar, R. C., Maurya, S. D., Pooniya, B. K., Bairwa, N., and 

Sanwarmal. (2020). Moringa (Moringa oleifera)—A review on nutritive 
importance and its medicinal application. Journal of Pharmacognosy 

and Phytochemistry, 9(4), 113–120. 

25. Koul, B., and Chase, N. (2023). Therapeutic potential of Moringa 
oleifera phytochemicals: A comprehensive review of mechanisms and 

applications. Phytotherapy Research, 37(5), 2271–2290.  

26. Srivastava, S., Pandey, V.K., Dash, K.K., Dayal, D., Wal, P., Debnath, 
B., Singh, R., and Dar, A.H. (2023). Dynamic bioactive properties of 

nutritional superfood Moringa oleifera: A comprehensive review, 

Journal of Agriculture and Food Research, Volume 14, 100860. 
27. Denny, W., Ersam, T., Shimizu, K., and Fatmawati, S. (2028). 

Antioxidant Activity of Moringa oleifera Extracts. Indonesian Journal 

of Chemistry, 16(3): 297. 
28. Guda, S., Bharani, K., Matukumalli, U.R., Mekala, L., Donga, D.V.H. 

and Banothu, A. (2023). Phytochemical analysis and total antioxidant 

potential of Moringa oleifera leaf extract. The Pharma Innovation, 
12(9): 1736-1739. 

29. Ahmed, N. F., Sadek, K. M., Soliman, M. K., Khalil, R. H., Khafaga, A. 

F., Ajarem, J. S., Maodaa, S. N., and Allam, A. A. (2020). Moringa 
Oleifera Leaf Extract Repairs the Oxidative Misbalance following Sub-



International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

12 

 
Wasonga Wilbroda, Wanyoro Anthony, Kigondu Mumbi Elizabeth, and Gicheru Muita Michael, “Harnessing the Immune Support Potential 

of Moringa oleifera in the Management of HIV and AIDS,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), 

Volume 9, Issue 3, pp. 6-13, 2026. 

Chronic Exposure to Sodium Fluoride in Nile Tilapia Oreochromis 

niloticus. Animals: an open access journal from MDPI, 10(4), 626.  

30. Jin, D., Jin, S., Zhou, T., Sheng, G., Gao, P., and Li, G. (2025). Effects 
of Moringa oleifera supplementation on immune and nutritional 

biomarkers in adults living with HIV: a systematic review and meta-

analysis. Frontiers in Nutrition, 12,1667158. 
31. Jaja-Chimedza, A., Zhang, L., Wolff, K., Graf, B., Moskal, K., 

Carmouche, R., Newman, S., Salbaum, J.M., and Raskin, I. (2018). A 

dietary isothiocyanate-enriched Moringa (Moringa oleifera) seed extract 
improves glucose tolerance in a high-fat-diet mouse model and 

modulates the gut microbiome. Journal of Functional Foods. 47: 376-

385. 
32. Wang X, He L, Zhao Q, Chen H, Shi Y, Fan J, Chen Y, and Huang A. 

(2021). Protein function analysis of germinated Moringa oleifera seeds, 

and purification and characterization of their milk-clotting peptidase. 

International Journal of Biological Macromolecules. 28(171):539-549.  

33. Tian, Y., Lin, L., Zhao, M., Peng, A., and Zhao, K. (2021b). Xanthine 

oxidase inhibitory activity and antihyperuricemic effect of Moringa 
oleifera Lam. leaf hydrolysate rich in phenolics and peptides. Journal of 

Ethnopharmacology. 270. 113808.  
34. Tuorkey, M.J.  (2016). Effects of Moringa oleifera aqueous leaf extract 

in alloxan-induced diabetic mice. Interventional Medicine and Applied 

Science. 8(3):109-117.  
35. Wen, Ying & Liu, Yanyang and Huang, Qi & Liu, Rong & Liu, Jing & 

Zhang, Fengyu & Liu, Shao & Jiang, Yueping. (2022). Corrigendum to 

"Moringa seed extract protects kidney function in rats with diabetic 
nephropathy by increasing GSK-3β activity and activating the Nrf2/HO-

1 pathway". Phytomedicine 95: 153856.   

36. Aju BY, Rajalakshmi R, and Mini S. (2019). Protective role of Moringa 
oleifera leaf extract on cardiac antioxidant status and lipid peroxidation 

in streptozotocin-induced diabetic rats. Heliyon. 5(12): e02935 

37. Sreelatha, S., and Padma, P. R. (2009). Antioxidant activity and total 
phenolic content of M. oleifera leaves at two stages of maturity. Plant 

Foods for Human Nutrition, 64: 303–311. 

38. Jaiswal, D., Rai, P.K., Mehta, S., Chatterji, S., Shukla, S., Kumar, R.D., 
Sharma, G., Sharma, B., Khair, S., and Watal, G. (2013). Role of M. 

oleifera in the regulation of diabetes-induced oxidative stress. Asian 

Pacific Journal of Tropical Biomedicine, 6, 426–432. 
39. Kushwaha, P., Gupta, A. K., and Shukla, P. (2012). Moringa and 

Amaranthus supplementation in postmenopausal women: oxidative 

status and antioxidant profile. Menopause Review, 11(6), 393–400. 
40. Ngamukote, S., Khannongpho, T., Siriwatanapaiboon, M., 

Sirikwanpong, S., Dahlan, W., and Adisakwattana, S. (2016). Moringa 

Oleifera leaf extract increases plasma antioxidant status associated with 
reduced plasma malondialdehyde concentration without hypoglycemia 

in fasting healthy volunteers. Chinese Journal of Integrative Medicine. 

p. 1-6 10.1007/s11655-016-2515-0.  
41. Arulselvan, P., Narayanan, M., Annamalai, A., and Kumar, S. S. (2019). 

Moringa isolates with anti-inflammatory benefits. Phytotherapy 

Research, 33(8), 2150–2160. 
42. Tan, W.S., Arulselvan, P., Karthivashan, G., and Fakurazi, S. (2015). 

Moringa oleifera Flower Extract Suppresses the Activation of 

Inflammatory Mediators in Lipopolysaccharide-Stimulated RAW 264.7 
Macrophages via NF-κB Pathway. Mediators of Inflammation. 6: 1-11.  

43. Cuellar-Nuñez, M.L., and Gonzales de Mejia, Elvira. (2021). Moringa 

oleifera leaves alleviated inflammation through downregulation of IL-2, 
IL-6, and TNF-α in a colitis-associated colorectal cancer model. Food 

Research International. 144. 110318.  

44. Bhattacharya, A., Tiwari, P., Sahu, P.K., and Kumar, S. (2018). A 
Review of the Phytochemical and Pharmacological Characteristics of 

Moringa oleifera. Journal of Pharmacy and Biological Sciences. 10: 

181-191. 
45. Abdel-Daim, M. M., Khalil, S. R., Awad, A., Abu Zeid, E. H., El-Aziz, 

R. A., and El-Serehy, H. A. (2020). Ethanolic Extract of Moringa 

oleifera Leaves Influences NF-κB Signaling Pathway to Restore Kidney 
Tissue from Cobalt-Mediated Oxidative Injury and Inflammation in 

Rats. Nutrients, 12(4): 1031. 

46. Choi E.J., Debnath T., Tang Y., Ryu Y.B., Moon S.H., and Kim E.K. 
(2016). Topical application of Moringa oleifera leaf extract ameliorates 

experimentally induced atopic dermatitis by the regulation of 

Th1/Th2/Th17 balance. Biomedicine and Pharmacotherapy. 84:870-
877.  

47. Singh, G., Kumar, N., and Pradeep, C. (2019). Immunomodulatory 

effects of Moringa oleifera in HIV/AIDS. International Journal of 

Immunopathology and Pharmacology, 32, 2058738419870745. 
48. Waterman, C., Cheng, D., Rojas-Silva, P., Poulev, A., Dreifus, J., Lila, 

M., and Raskin, I. (2014). Stable, water extractable isothiocyanates from 

Moringa oleifera leaves attenuate inflammation in vitro. Phytochemistry. 
103; 114-122.  

49. Jaja-Chimedza, A., Graf, B.L., Simmler, C., Kim, Y., Kuhn, P., Pauli, 

G.F., and Raskin, I. (2017). Biochemical characterization and anti-
inflammatory properties of an isothiocyanate-enriched Moringa 

(Moringa oleifera) seed extract. PLoS One. 2017 Aug 8;12(8): e 

0182658. 
50. Luetragoon, T., Pankla Sranujit, R., Noysang, C., Thongsri, Y., Potup, 

P., Suphrom, N., Nuengchamnong, N., and Usuwanthim, K. (2020). 

Bioactive Compounds in Moringa oleifera Lam. Leaves Inhibit the Pro-

Inflammatory Mediators in Lipopolysaccharide-Induced Human 

Monocyte-Derived Macrophages. Molecules, 25(1), 191.  

51. Arulselvan, P., Tan, W.S., Gothai, S., Muniandy, K., Fakurazi, S., Esa, 
N.M., Alarfaj, A.A., and Kumar, S.S. (2016). Anti-Inflammatory 

Potential of Ethyl Acetate Fraction of Moringa oleifera in 
Downregulating the NF-κB Signaling Pathway in Lipopolysaccharide-

Stimulated Macrophages. Molecules. 2016 Oct 31;21(11):1452.  

52. Sudha, P., Asdaq, S., Dhamingi, S., and Chandrakala, G. (2010). 
Immunomodulatory activity of methanolic leaf extract of Moringa 

oleifera in animals. Indian journal of physiology and pharmacology. 54. 

133-40.  
53. Nfambi, J., Bbosa, G., Sembajwe, L., Gakunga, J., and Kasolo, J. 

(2015). Immunomodulatory activity of methanolic leaf extract of 

Moringa oleifera in Wistar albino rats. Journal of basic and clinical 
physiology and pharmacology. 26 (6): 603-611. 

54. Jayanthi M, Garg SK, Yadav P, Bhatia AK, and Goel A. (2015). Some 

newer marker phytoconstituents in methanolic extract of Moringa 
oleifera leaves and evaluation of its immunomodulatory and splenocytes 

proliferation potential in rats. Indian Journal of Pharmacology, 

47(5):518-523.  
55. Gupta, A., Gautam, M., Singh, R., Kumar, M., Rao, C.V., Goel, R.K., 

and Anupurba, S. (2010). Immunomodulatory effect of Moringa oleifera 

Lam. extract on cyclophosphamide-induced toxicity in mice. Indian 
journal of experimental biology. 48. 1157-60.  

56. Ogbuagu, E.N., Ufearo, S., Ogbuagu, Chukwuanugo, O., and Okonkwo, 

R. (2016). CD4 pattern in HIV positive patients on HAART exposed to 
Moringa oleifera leaf powder in south-east Nigeria. International 

Journal of Infectious Diseases. 1(45): 267. 10.1016/j.ijid.2016.02.595.  

57. Endale Gurmu, A., Teni, F.S. and Tadesse, W.T. (2017) Pattern of 
Traditional Medicine Utilization among HIV/AIDS Patients on 

Antiretroviral Therapy at a University Hospital in Northwestern 

Ethiopia: A Cross-Sectional Study. Evidence-Based Complementary and 
Alternative Medicine, 2017, Article ID: 1724581. 

https://doi.org/10.1155/2017/1724581  

58. Tshingani, K., Donnen, P., Mukumb, H., Duez, P., and Dramaix-
Wilmet, M. (2017). Impact of Moringa oleifera Lam. leaf powder 

supplementation versus nutritional counseling on the body mass index 

and immune responses of HIV patients on antiretroviral therapy: a 
single-blind randomized control trial. BMC Complementary and 

Alternative Medicine. 17(1): 420. 

59. Minutolo, A., Potestà, M., Roglia, V., Cirilli, M., Iacovelli, F., Cerva, C., 
Fokam, J., Desideri, A., Andreoni, M., Grelli, S., Colizzi, V., Muleo, R., 

and Montesano, C. (2021). Plant microRNAs from Moringa oleifera 

Regulate Immune Response and HIV Infection. Frontiers in 
Pharmacology. 11: 1-14  

60. Baum, M.K., Campa, A., and Lai, S. (2013). Micronutrient 

supplementation on Disease progression in Asymptomatic, 
Antiretroviral-Naïve, HIV-infected Adults in Botswana: A Randomized 

Clinical Trial. JAMA, 310(20): 2154-2163. 

61. Aprioku, J. S., Effiong, C. G., and Chukwu, E. N. (2022). Hematologic 
and immunologic benefits of Moringa oleifera supplementation in HIV 

patients on antiretroviral therapy. International Journal of HIV & 

Clinical Nutrition, 10(1), 56–64. 
62. Gambo, J., and Gqaleni, N. (2022). Effect of Moringa oleifera leaf 

powder supplementation on CD4+ T cell counts in HIV-positive adults 

on ART: A double-blind randomized controlled trial in Nigeria. Journal 
of Nutrition and AIDS, 45(2), 123–131. 



International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

13 

 
Wasonga Wilbroda, Wanyoro Anthony, Kigondu Mumbi Elizabeth, and Gicheru Muita Michael, “Harnessing the Immune Support Potential 

of Moringa oleifera in the Management of HIV and AIDS,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), 

Volume 9, Issue 3, pp. 6-13, 2026. 

63. Gambo, J., Effiong, C., and Obi, E. (2021a). Quality of life 

improvements in HIV-positive Nigerians after Moringa oleifera 

supplementation: A randomized controlled trial. Quality of Life 
Research in HIV, 8(4), 210–218. 

64. Waruguru, P., Otieno, J., and Kamau, C. (2023). Systematic review: 

Effects of Moringa oleifera supplementation in HIV-positive individuals 
in developing countries. Journal of Global Health Nutrition, 15(1), 

e210. 

65. Njonge, M., Mwangi, L., and Otieno, F. (2019). Moringa 
supplementation and immunologic markers in Kenyan HIV patients. 

East African Medical Journal, 96(5), 200–208. 

66. Twinomujuni, S., Muganzi, M., and Nambooze, S. (2024). Moringa and 
ART: Immune and clinical outcomes in Ugandan HIV patients. Uganda 

Medical Journal, 41(1), 10–18. 

67. Nworu, C. S., Ezeifeka, G. O., Okoye, F. B. C., Esimone, C. O., and 

Okoli, C. O. (2013). Selective inhibition of HIV-1 infectivity by 

Moringa oleifera leaf extract. Journal of Immunoassay and 

Immunochemistry, 34(2), 134–149. 
68. Gambo, A., Moodley, I., Babashani, M., Babalola, T. K., and Gqaleni, 

N. (2021b). A double-blind, randomized controlled trial to examine the 
effect of Moringa oleifera leaf powder supplementation on the immune 

status and anthropometric parameters of adult HIV patients on 

antiretroviral therapy in a resource-limited setting. PloS one, 16(12), 
e0261935. 

69. Olugbemi, T. A., Adekunle, A. A., and Ojo, O. O. (2018). Effect of 

Moringa supplementation on viral load and immune function in HIV 
patients on ART: Duration six months, Nigeria. Nutritional Therapeutics 

in HIV, 5(2), 77–85. 

70. Wasonga, W., Wanyoro, A., Kigondu, E.M., and Gicheru, M.M. (2024). 
Moringa oleifera has the Potential to manage HIV and May Enhance the 

Efficacy of ARVs in Suppressing Viral Loads in HIV/AIDS Patients. 

International Research Journal of Pharmacy and Medical Sciences, 
7(5), 76–80. 

71. Waruguru, P., Kaindi, D.M., Okoth, M., and Bor, W. (2025). Effects of 

Dietary Supplementation with Moringa oleifera on HIV Viral Load in 
Adults Receiving Standard Care. International Journal of Medical 

Science and Clinical Invention 12(09): 7781-7787. 

72. Murtadlo, M., Siddiqui, M. T., and Wijaya, H. (2022). In silico analysis 
of kaempferitin and β-sitosterol from M. oleifera as HIV-1 antiviral 

agents. Bioinformatics and Drug Discovery, 9(3), 215–223. 

73. Fitriana, R., Riyanto, S., and Nurhidayat, I. (2024). Network 
pharmacology and docking study of Moringa compounds as HIV-1 

reverse transcriptase inhibitors. Computational Biology in Drug 

Research, 12(2), 101–109. 
74. Adedapo, A.A., Mogbojuri. O.M., and Emikpe, B.O. (2009). Safety 

evaluations of the aqueous extract of the leaves of Moringa oleifera in 

rats. Journal of Medicinal Plant Research, 3: 586–591. 
75. Awodele, O., Oreagbe, I.A., Odoma, S., da Silva, J.A.T., and Osunkalu, 

V.O. (2012). Toxicological evaluation of the aqueous leaf extract of 

Moringa oleifera Lam. (Moringaceae). Journal of Ethnopharmacology, 
139: 300–306. 

76. Asiedu-Gyekye, I.J., Frimpong-Manso, S., and Awortwe, C. (2014). 

Micro- and macro-elemental composition and safety evaluation of the 
nutraceutical Moringa oleifera leaves. Journal of Toxicology, 2014, 

786979. 

77. Asare, G. A., Frimpong, H. O., Awortwe, C., Antwi, D. A., and Nyarko, 
A. K. (2012). Cytotoxic and genotoxic evaluation of Moringa oleifera 

leaf extracts in human PBMCs and rats. Journal of Ethnopharmacology, 

142(3), 591–600. 
78. Ambi, A. A., Abdurahman, E. M., Katsayal, U. A., Sule, M. I., Pateh, U. 

U., and Ibrahim, N. D. (2011). Toxicity evaluation of Moringa oleifera 

leaves. International Journal of Pharmaceutical Research and 
Innovation, 4: 22–24. 

79. Ajibade, T.O., Arowolo, R., and Olayemi, F.O. (2013). Phytochemical 

screening and toxicity studies on the methanol extract of the seeds of 
Moringa oleifera. Journal of Complementary and Integrative Medicine, 

10: 11–16. 

80. Araujo, A. A., Carvalho, R. O., Santos, M. D., and Furtado, G. (2013). 
Toxicity and anti-inflammatory effects of Moringa seed extracts in mice. 

International Journal of Food Sciences and Nutrition, 64(7), 897–905. 

81. Paul, C.W., and Dida, B.C. (2012). The effects of methanolic extract of 
Moringa oleifera Lam roots on the histology of kidney and liver in 

guinea pigs. Asian Journal of Medical Sciences, (4): 55–60. 

82. Kumari, P. (2010). Moringa oleifera leaf powder: Suggested dosage 

equivalence. Herbal Medicine Today, 5(1), 12–14. 

83. Akter, T., Rahman, M.A., Moni, A., Apu, M.A.I., Fariha, A., Hannan, 
M.A., and Uddin, M.J. (2021). Prospects for the protective potential 

of Moringa oleifera against kidney diseases. Plants 10: 2818. 

 
 


