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ABSTRACT 

Oxidative stress represents a pivotal biochemical imbalance that underlies the pathophysiology of diverse diseases, 
ranging from infectious conditions such as malaria to chronic metabolic disorders including diabetes mellitus, 
obesity, and cardiovascular disease. Despite differing etiologies, both malaria and metabolic disorders share 
overlapping pathogenic pathways characterized by excessive reactive oxygen species (ROS) generation, 
mitochondrial dysfunction, and impaired antioxidant defenses. During malaria infection, oxidative stress arises from 
parasite metabolism, host immune activation, and hemoglobin degradation, which together induce lipid 
peroxidation, DNA damage, and inflammation. Similarly, metabolic disorders exhibit sustained oxidative stress 
driven by hyperglycemia, dyslipidemia, and chronic inflammation, leading to vascular dysfunction and tissue injury. 
The convergence of these redox pathways highlights oxidative stress as a central molecular interface linking 
infection-induced and metabolic pathologies. Understanding this crosstalk provides a unique opportunity to develop 
integrated therapeutic strategies targeting redox imbalance. This review comprehensively explores the molecular 
mechanisms of oxidative stress in malaria and metabolic disorders, discusses the shared signaling networks, and 
examines emerging antioxidant, anti-inflammatory, and metabolic interventions aimed at mitigating oxidative 
injury. Finally, it highlights future perspectives on redox-based therapeutic approaches that may bridge the 
management of infectious and metabolic diseases. 
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INTRODUCTION 

Oxidative stress is a pathological condition arising from the imbalance between the generation of reactive oxygen 
species (ROS) and the efficiency of antioxidant defense systems. When ROS production surpasses the neutralizing 
capacity of enzymatic and non-enzymatic antioxidants, oxidative stress ensues, leading to the oxidation of lipids, 
proteins, and nucleic acids [1]. This process disrupts cellular integrity and signaling homeostasis, culminating in 
inflammation, apoptosis, or necrosis. In both infectious and non-infectious diseases, oxidative stress serves as a 
common denominator of tissue injury and systemic dysfunction. Malaria, a mosquito-borne parasitic disease caused 
primarily by Plasmodium falciparum, remains a major global health burden [2]. The pathogenesis of malaria 
involves profound oxidative damage stemming from parasite-induced hemolysis, immune cell activation, and 
inflammatory cytokine release [3]. On the other hand, metabolic disorders such as diabetes mellitus, obesity, and 
metabolic syndrome are chronic non-communicable conditions marked by persistent oxidative stress due to 
hyperglycemia, insulin resistance, and altered lipid metabolism [4]. Recent evidence indicates that malaria and 
metabolic disorders share convergent oxidative pathways that influence disease outcomes. For instance, both 
conditions involve mitochondrial dysfunction, NADPH oxidase activation, nitric oxide dysregulation, and redox-
sensitive signaling alterations [5]. Moreover, individuals with metabolic disorders are more susceptible to severe 
malaria outcomes due to compromised antioxidant defenses and chronic inflammation [6]. Recognizing oxidative 
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stress as a unifying mechanism opens novel opportunities for therapeutic intervention using redox-modulating 
strategies that target shared molecular pathways. 
2. Mechanisms of Oxidative Stress in Malaria 
2.1 Generation of Reactive Oxygen Species in Malaria Infection 
During Plasmodium infection, oxidative stress is generated from multiple sources. The parasite’s intraerythrocytic 
development requires digestion of host hemoglobin within the food vacuole, leading to the release of free heme and 
iron [7]. These molecules catalyze Fenton-type reactions, producing hydroxyl radicals and hydrogen peroxide that 
cause lipid and protein oxidation. The host immune system further contributes to oxidative stress, as activated 
macrophages and neutrophils generate superoxide and nitric oxide in an effort to kill parasites [8]. Mitochondrial 
dysfunction during infection also amplifies ROS production, while parasite metabolism itself generates reactive 
intermediates through its electron transport chain [9]. In cerebral and severe malaria, endothelial cells exposed to 

cytokines such as TNF-α and IFN-γ produce ROS that exacerbate vascular leakage and neuronal injury [10]. 
2.2 Oxidative Damage and Cellular Consequences 
Excessive ROS leads to lipid peroxidation of erythrocyte membranes, resulting in hemolysis and reduced oxygen 
transport [11]. Oxidative modification of proteins impairs enzyme function and promotes parasite cytoadherence, a 
process associated with microvascular obstruction in severe malaria [12]. DNA oxidation, marked by increased 8-
hydroxydeoxyguanosine levels, contributes to cell death and tissue injury in liver and brain tissues [13]. 

Additionally, oxidative stress activates pro-inflammatory transcription factors such as NF-κB and AP-1, promoting 
cytokine storms that aggravate tissue damage [14]. The imbalance between ROS and antioxidants like glutathione 
and superoxide dismutase correlates with malaria severity and mortality [15]. 
3. Oxidative Stress in Metabolic Disorders 
3.1 Diabetes Mellitus and Redox Imbalance 
In diabetes mellitus, chronic hyperglycemia accelerates ROS formation via multiple biochemical routes, including 
glucose autoxidation, activation of NADPH oxidase, and the formation of advanced glycation end products (AGEs) 
[16]. Mitochondrial overproduction of superoxide is a key driver of endothelial dysfunction, impairing nitric oxide 
bioavailability and promoting vascular inflammation [17]. Oxidative stress in diabetes damages pancreatic beta 
cells, reduces insulin secretion, and exacerbates insulin resistance in peripheral tissues [18]. Furthermore, lipid 
peroxidation and protein oxidation disrupt membrane function and metabolic signaling [19]. Diabetic complications 
such as nephropathy, retinopathy, and neuropathy are directly associated with redox imbalance and mitochondrial 
oxidative injury [19]. 
3.2 Obesity and Metabolic Syndrome 
Obesity is characterized by excessive adipose tissue accumulation, which serves as a major source of chronic 
oxidative stress. Enlarged adipocytes release free fatty acids that activate NADPH oxidase and inflammatory 
pathways, resulting in sustained ROS production [20]. Adipose tissue macrophages further amplify oxidative stress 

by releasing cytokines such as IL-6 and TNF-α [21]. This persistent redox disturbance contributes to insulin 
resistance, endothelial dysfunction, and cardiovascular complications. The oxidative-inflammatory loop in obesity 
creates a systemic metabolic environment that predisposes individuals to infectious diseases, including malaria [22]. 
4. Molecular Crosstalk between Malaria and Metabolic Disorders 
4.1 Shared Pathogenic Mechanisms 
Despite their distinct etiologies, malaria and metabolic disorders exhibit overlapping molecular pathways driven by 
oxidative stress. Both conditions involve mitochondrial dysfunction, activation of NADPH oxidase, dysregulation 
of nitric oxide synthesis, and chronic inflammation. ROS act as secondary messengers that trigger the activation of 

redox-sensitive transcription factors such as NF-κB, Nrf2, and HIF-1α, linking oxidative stress to inflammatory 
and metabolic gene expression [23]. In malaria, oxidative damage compromises red blood cell deformability and 
promotes cytoadherence, whereas in metabolic disorders, similar oxidative processes impair endothelial integrity 
and vascular reactivity [24]. These commonalities suggest that redox imbalance acts as a bridge between infectious 
and metabolic pathologies. 
4.2 Metabolic Dysregulation and Malaria Severity 
Clinical studies reveal that individuals with diabetes or obesity are more prone to severe malaria outcomes. 
Hyperglycemia and insulin resistance weaken immune responses, while increased oxidative stress diminishes the 
efficiency of macrophage and T-cell functions [25]. Additionally, high glucose levels enhance parasite replication 
and impair antioxidant enzyme activity, facilitating parasite survival [25]. Conversely, malaria-induced 
inflammation can worsen metabolic dysfunction by altering glucose and lipid metabolism, suppressing insulin 
signaling, and promoting hepatic steatosis [26]. Thus, a bidirectional relationship exists in which oxidative stress 
perpetuates both malaria severity and metabolic disturbances. 
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5. The Role of Antioxidant Defense Systems in Disease Modulation 
The body’s antioxidant defense system comprises enzymatic and non-enzymatic components that neutralize ROS 
and prevent oxidative injury. In malaria and metabolic disorders, these defenses are often overwhelmed [27]. 
Enzymatic antioxidants such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) are 
downregulated during severe oxidative stress, resulting in unrestrained ROS accumulation [28]. Non-enzymatic 
antioxidants, including glutathione (GSH), vitamin C, vitamin E, and coenzyme Q10, are depleted in both malaria-
infected and metabolically compromised individuals [29]. Activation of the Nrf2 pathway offers cytoprotective 
effects by upregulating antioxidant response elements (ARE)-dependent genes [30]. However, in chronic oxidative 
stress conditions, Nrf2 activation is often insufficient or impaired. Maintaining optimal antioxidant balance is 
therefore essential for mitigating oxidative damage and improving clinical outcomes in both disease categories. 
6. Therapeutic Interventions Targeting Oxidative Stress 
6.1 Antioxidant Supplementation 
Therapeutic antioxidants have been widely investigated as adjunctive interventions in malaria and metabolic 
disorders. In malaria, supplementation with vitamins C and E has been shown to reduce lipid peroxidation and 
improve hematological parameters [32]. N-acetylcysteine (NAC), a precursor of glutathione, restores redox 
equilibrium and mitigates hepatic and cerebral oxidative damage during infection [33]. In diabetes and obesity, 
antioxidants such as alpha-lipoic acid, coenzyme Q10, and polyphenols (resveratrol, curcumin) improve insulin 
sensitivity and reduce oxidative inflammation [34]. However, clinical outcomes remain variable due to differences 
in dosage, timing, and patient metabolic state. 
6.2 Modulation of Redox Signaling Pathways 
Pharmacological agents that activate the Nrf2 pathway, such as bardoxolone methyl and sulforaphane, have 
demonstrated promise in enhancing endogenous antioxidant responses [35]. Similarly, inhibitors of NADPH 
oxidase and mitochondrial-targeted antioxidants (MitoQ, SkQ1) have been explored for limiting ROS generation at 
its source. In malaria-endemic populations, combining antioxidant therapy with antimalarial drugs may attenuate 
host tissue damage without compromising parasite clearance [36]. Moreover, in metabolic disorders, targeting 
oxidative stress can complement glycemic and lipid control therapies, offering integrated protection. 
6.3 Nutritional and Lifestyle Approaches 
Dietary interventions emphasizing antioxidant-rich foods-fruits, vegetables, and omega-3 fatty acids-enhance 
endogenous defense capacity [37]. Regular physical activity also modulates redox homeostasis by improving 
mitochondrial efficiency and enhancing Nrf2 activation [38]. 
7. Emerging Redox-Based Therapeutics and Nanomedicine Approaches 
Nanotechnology offers a novel frontier for enhancing antioxidant delivery and bioavailability. Nanocarrier systems 
such as liposomes, polymeric nanoparticles, and metal oxide nanoparticles can encapsulate antioxidants for targeted 
release at infection or inflammation sites [39]. Liposomal curcumin and cerium oxide nanoparticles have shown 
potent redox-modulating effects in preclinical models of malaria and diabetes [40]. Mitochondria-targeted 
antioxidants represent another emerging approach, directly scavenging ROS at their production site to restore 
mitochondrial membrane potential and function [41]. Furthermore, gene therapy and CRISPR-Cas9–based 
interventions are being explored to enhance the expression of antioxidant enzymes like SOD and catalase. Such 
innovative strategies may provide dual benefits in malaria-endemic regions with high metabolic disease prevalence 
by addressing shared oxidative mechanisms through precision medicine. 

CONCLUSION 
Oxidative stress stands as a converging mechanism linking malaria and metabolic disorders, uniting infectious and 
metabolic pathologies through shared redox-driven pathways. The imbalance between ROS generation and 
antioxidant capacity drives inflammation, mitochondrial dysfunction, and tissue injury in both disease contexts. 
Understanding the molecular interplay between these conditions reveals opportunities for integrated therapeutic 
interventions targeting oxidative stress. Emerging evidence supports that restoring redox homeostasis through 
antioxidant supplementation, pathway modulation, or advanced nanomedicine can significantly mitigate disease 
severity and improve clinical outcomes. Bridging the gap between infectious and metabolic diseases via redox-based 
strategies holds promise for holistic health management, particularly in resource-limited settings burdened by both 
malaria and metabolic disorders. 

REFERENCES 

1. Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino F, Arcoraci V, et al. Oxidative stress: Harms and benefits 
for human health. Oxidative Medicine and Cellular Longevity. 2017;2017(1):8416763. 
doi:10.1155/2017/8416763 



                                                                                                                                                                              OPEN ACCESS  
©NIJPP                                                                                                                                             ONLINE ISSN: 2992-5479  
Publications 2026                                                                                                                              PRINT ISSN: 2992-605X 

 
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 

 

Page | 48 

2. Tufail T, Agu PC, Akinloye DI, Obaroh IO. Malaria pervasiveness in Sub-Saharan Africa: Overcoming the 
scuffle. Medicine, 2024; 103(49), e40241. doi: 10.1097/MD.0000000000040241.  

3. Alum EU. Phytochemicals in Malaria Treatment: Mechanisms of Action and Clinical Efficacy. KIU J. Health 
Sci., 2024; 4(2):71-84. https://doi.org/10.59568/KJHS-2024-4-2-06. 

4. Antar SA, Ashour NA, Sharaky M, Khattab M, Ashour NA, Zaid RT, et al. Diabetes mellitus: Classification, 
mediators, and complications; A gate to identify potential targets for the development of new effective 
treatments. Biomedicine & Pharmacotherapy. 2023;168:115734. doi:10.1016/j.biopha.2023.115734 

5. Netongo PM, Eric MB, Kamdem SD, Tchoutang AM, Mbacham WF. Oxidative stress in malaria and typhoid 
fever: A scoping review of the pathogenic mechanisms and therapeutic implications. PLOS Global Public Health. 
2025;5(10):e0005193. doi:10.1371/journal.pgph.0005193 

6. Gomes ARQ, Cunha N, Varela ELP, Brígido HPC, Vale VV, Dolabela MF, et al. Oxidative stress in malaria: 
Potential benefits of antioxidant therapy. International Journal of Molecular Sciences. 2022;23(11):5949. 
doi:10.3390/ijms23115949 

7. Vasquez M, Zuniga M, Rodriguez A. Oxidative stress and pathogenesis in malaria. Frontiers in Cellular and 
Infection Microbiology. 2021;11:768182. doi:10.3389/fcimb.2021.768182 

8. Juan CA, De La Lastra JMP, Plou FJ, Pérez-Lebeña E. The chemistry of reactive oxygen species (ROS) 
revisited: outlining their role in biological macromolecules (DNA, lipids and proteins) and induced pathologies. 
International Journal of Molecular Sciences. 2021;22(9):4642. doi:10.3390/ijms22094642 

9. Purandare N, Ghosalkar E, Grossman LI, Aras S. Mitochondrial oxidative phosphorylation in viral infections. 
Viruses. 2023;15(12):2380. doi:10.3390/v15122380 

10. Souza MC, Padua TA, Henriques MG. Endothelial-Leukocyte interaction in severe malaria: beyond the brain. 
Mediators of Inflammation. 2015;2015(1):168937. doi:10.1155/2015/168937 

11. Gwozdzinski K, Pieniazek A, Gwozdzinski L. Reactive oxygen species and their involvement in red blood cell 
damage in chronic kidney disease. Oxidative Medicine and Cellular Longevity. 2021;2021(1):6639199. 
doi:10.1155/2021/6639199 

12. Percário S, Moreira D, Gomes B, Ferreira M, Gonçalves A, Laurindo P, et al. Oxidative stress in malaria. 
International Journal of Molecular Sciences. 2012;13(12):16346–72. doi:10.3390/ijms131216346 

13. Tanaka H, Fujita N, Sugimoto R, Urawa N, Horiike S, Kobayashi Y, et al. Hepatic oxidative DNA damage is 
associated with increased risk for hepatocellular carcinoma in chronic hepatitis C. British Journal of Cancer. 
2008;98(3):580–6. doi:10.1038/sj.bjc.6604204 

14. Liu S, Liu J, Wang Y, Deng F, Deng Z. Oxidative stress: signaling pathways, biological functions, and disease. 
MedComm. 2025;6(7):e70268. doi:10.1002/mco2.70268 

15. Kotepui M, Mahittikorn A, Anabire NG, Kotepui KU. Impact of malaria on glutathione peroxidase levels: a 
systematic review and meta-analysis. Scientific Reports. 2023;13(1):13928. doi:10.1038/s41598-023-41056-x 

16. Ikpozu EN, Offor CE, Igwenyi, I.O, Ibiam, U.A., Obaroh, I.O. et al. RNA-based diagnostic innovations: A new 
frontier in diabetes diagnosis and management. Diabetes & Vascular Disease Research. 2025;22(2). 
doi:10.1177/14791641251334726 

17. Steven S, Frenis K, Oelze M, Kalinovic S, Kuntic M, Jimenez MTB, et al. Vascular inflammation and oxidative 
stress: major triggers for cardiovascular disease. Oxidative Medicine and Cellular Longevity. 2019;2019:1–26. 
doi:10.1155/2019/7092151 

18. Obasi DC, Abba JN, Aniokete UC, Okoroh PN, Akwari AA. Evolving Paradigms in Nutrition Therapy for 
Diabetes: From Carbohydrate Counting to Precision Diets. Obesity Medicine, 2025; 100622. 
https://doi.org/10.1016/j.obmed.2025.100622 

19. Alum EU. Optimizing patient education for sustainable self-management in type 2 diabetes. Discov Public 
Health 22, 44 (2025). https://doi.org/10.1186/s12982-025-00445-5 

20. Uti DE, Omang WA, Ugwu OP, Wokoma MA, Oplekwu RI, Atangwho IJ, Egbung GE. Combined Hyaluronic 
Acid Nanobioconjugates Impair CD44-Signaling for Effective Treatment Against Obesity: A Review of 
Comparison with Other Actors. Int J Nanomedicine. 2025 Aug 21;20:10101-10126. doi: 10.2147/IJN.S529250. 
PMID: 40859950. 

21. Alum EU. Metabolic memory in obesity: Can early-life interventions reverse lifelong risks? Obesity Medicine. 
2025; 55,100610. https://doi.org/10.1016/j.obmed.2025.100610 

22. Atangwho IJ, Omang WA, Obeten UN, Udeozor PA, Agada SA, Bawa I, Ogbu CO. Cytokines as key players in 
obesity low grade inflammation and related complications. Obesity Medicine, Volume 54, 2025,100585. 
https://doi.org/10.1016/j.obmed.2025.100585. 

https://doi.org/10.59568/KJHS-2024-4-2-06
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=wfNA-m4AAAAJ&sortby=pubdate&citation_for_view=wfNA-m4AAAAJ:edDO8Oi4QzsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=wfNA-m4AAAAJ&sortby=pubdate&citation_for_view=wfNA-m4AAAAJ:edDO8Oi4QzsC
https://doi.org/10.1016/j.obmed.2025.100622
https://doi.org/10.1186/s12982-025-00445-5
https://doi.org/10.1016/j.obmed.2025.100610
https://doi.org/10.1016/j.obmed.2025.100585


                                                                                                                                                                              OPEN ACCESS  
©NIJPP                                                                                                                                             ONLINE ISSN: 2992-5479  
Publications 2026                                                                                                                              PRINT ISSN: 2992-605X 

 
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 

 

Page | 49 

23. De Almeida AJPO, De Oliveira JCPL, Da Silva Pontes LV, De Souza Júnior JF, Gonçalves TAF, Dantas SH, et 
al. ROS: Basic Concepts, Sources, Cellular Signaling, and its Implications in Aging Pathways. Oxidative 
Medicine and Cellular Longevity. 2022;2022(1):1225578. doi:10.1155/2022/1225578 

24. Moxon CA, Grau GE, Craig AG. Malaria: modification of the red blood cell and consequences in the human 
host. British Journal of Haematology. 2011;154(6):670–9. doi:10.1111/j.1365-2141.2011.08755.x 

25. Wyss K, Wångdahl A, Vesterlund M, Hammar U, Dashti S, Naucler P, et al. Obesity and Diabetes as Risk 
Factors for Severe Plasmodium falciparum Malaria: Results From a Swedish Nationwide Study. Clinical 
Infectious Diseases. 2017;65(6):949–58. doi:10.1093/cid/cix437 

26. Camaya I, O’Brien B, Donnelly S. How do parasitic worms prevent diabetes? An exploration of their influence 

on macrophage and β-cell crosstalk. Frontiers in Endocrinology. 2023;14:1205219. 
doi:10.3389/fendo.2023.1205219 

27. Kluck GEG, Wendt CHC, Imperio GED, Araujo MFC, Atella TC, Da Rocha I, et al. Plasmodium Infection 
Induces Dyslipidemia and a Hepatic Lipogenic State in the Host through the Inhibition of the AMPK-ACC 
Pathway. Scientific Reports. 2019;9(1):14695. doi:10.1038/s41598-019-51193-x 

28. Offor CE, Alum EU, Uti DE. Redox Signaling Disruption and Antioxidants in Toxicology: From Precision 
Therapy to Potential Hazards. Cell Biochem Biophys (2025). https://doi.org/10.1007/s12013-025-01846-8 

29. Gusti AMT, Qusti SY, Alshammari EM, Toraih EA, Fawzy MS. Antioxidants-Related Superoxide dismutase 
(SOD), catalase (CAT), glutathione peroxidase (GPX), Glutathione-S-Transferase (GST), and Nitric Oxide 
synthase (NOS) Gene variants analysis in an Obese Population: A Preliminary Case-Control Study. 
Antioxidants. 2021;10(4):595. doi:10.3390/antiox10040595 

30. Kotepui KU, Mahittikorn A, Mala W, Lasom S, Masangkay FR, Majima HJ, et al. Total antioxidant status 
levels in malaria: a systematic review and meta-analysis. Malaria Journal. 2024;23(1):198. doi:10.1186/s12936-
024-05003-z 

31. Ma Q. Role of NRF2 in oxidative stress and toxicity. The Annual Review of Pharmacology and Toxicology. 
2013;53(1):401–26. doi:10.1146/annurev-pharmtox-011112-140320 

32. Vasquez M, Zuniga M, Rodriguez A. Oxidative stress and pathogenesis in malaria. Frontiers in Cellular and 
Infection Microbiology. 2021;11:768182. doi:10.3389/fcimb.2021.768182 

33. Tenório MCDS, Graciliano NG, Moura FA, De Oliveira ACM, Goulart MOF. N-Acetylcysteine (NAC): 
Impacts on human health. Antioxidants. 2021;10(6):967. doi:10.3390/antiox10060967 

34. Mitaki NB, Fasogbon IV, Ojiakor OV, Makena W, Ikuomola EO, Dangana RS. A systematic review of plant-
based therapy for the management of diabetes mellitus in the East Africa community. Phytomedicine Plus, 
2025; 5(1): 100717. https://doi.org/10.1016/j.phyplu.2024.100717 

35. Sezgin-Bayindir Z, Sova M, Yuksel N, Saso L. Delivery strategies to improve the pharmacological efficacy of 
NRF2 modulators: a review. RSC Medicinal Chemistry. 2025;16(10):4599–616. doi:10.1039/d5md00571j 

36. Ainebyoona C, Egwu CO, Onohuean H, Echegu DA. Mitigation of Malaria in Sub-Saharan Africa through 
Vaccination: A Budding Road Map for Global Malaria Eradication. Ethiop J Health Sci. 2025 May;35(3):205-
217. doi: 10.4314/ejhs.v35i3.9. PMID: 40717722; PMCID: PMC12287706. 

37. Aja W, Ugwu OPC, Obeagu EI, Okon MB. Assessment of vitamin composition of ethanol leaf and seed extracts 
of Datura stramonium. Avicenna J Med Biochem. 2023; 11(1):92-97. doi:10.34172/ajmb.2023.2421. 

38. Matta L, De Faria CC, De Oliveira DF, Andrade IS, Lima-Junior NC, Gregório BM, et al. Exercise improves 
redox homeostasis and mitochondrial function in white adipose tissue. Antioxidants. 2022;11(9):1689. 
doi:10.3390/antiox11091689 

39. Shi HW, Yang BC, Ren YQ, Xue Y. Applications of antioxidant Nanoparticles in Immune-Mediated 
Inflammatory Diseases. Antioxidants. 2025;14(9):1128. doi:10.3390/antiox14091128 

40. Lopez-Pascual A, Urrutia-Sarratea A, Lorente-Cebrián S, Martinez JA, González-Muniesa P. Cerium oxide 
nanoparticles regulate insulin sensitivity and oxidative markers in 3T3-L1 adipocytes and C2C12 myotubes. 
Oxidative Medicine and Cellular Longevity. 2019;2019:1–10. doi:10.1155/2019/2695289 

41. Jiang Q, Yin J, Chen J, Ma X, Wu M, Liu G, et al. Mitochondria-Targeted Antioxidants: A Step towards Disease 
Treatment. Oxidative Medicine and Cellular Longevity. 2020;2020:1–18. doi:10.1155/2020/8837893 

 

 

 

https://doi.org/10.1007/s12013-025-01846-8
https://www.sciencedirect.com/journal/phytomedicine-plus
https://doi.org/10.1016/j.phyplu.2024.100717


                                                                                                                                                                              OPEN ACCESS  
©NIJPP                                                                                                                                             ONLINE ISSN: 2992-5479  
Publications 2026                                                                                                                              PRINT ISSN: 2992-605X 

 
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 

 

Page | 50 

 

 

CITE AS: Bwanbale Geoffrey David. (2026). Oxidative 

Stress as a Converging Mechanism in Malaria and 

Metabolic Disorders: From Molecular Crosstalk to 

Therapeutic Intervention. NEWPORT 

INTERNATIONAL JOURNAL OF PUBLIC HEALTH AND 

PHARMACY,7(1):45-50. 

https://doi.org/10.59298/NIJPP/2026/714550 

https://doi.org/10.59298/NIJPP/2026/714550

