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ABSTRACT

Malaria and diabetes are both significant global health concerns that, when co-occurring, exacerbate the
risk of severe complications and increased mortality. Malaria, primarily caused by Plasmodium falciparum
and P. vivax, remains a major cause of morbidity and mortality, particularly in malaria-endemic regions in
Africa and Asia. Concurrently, the global rise in diabetes prevalence, particularly Type 2 diabetes, adds
another layer of complexity to managing infections like malaria, especially due to the altered glucose
metabolism in diabetic patients. Malaria typically induces hypoglycemia, while diabetes is characterized
by hyperglycemia, creating a dangerous overlap for patients suffering from both. Traditional herbal
remedies, often used for managing diabetes, have shown promise in managing not only the metabolic
dysregulation seen in diabetes but also in mitigating malaria-related complications. This paper examines
the role of herbal antidiabetic agents in treating malaria-related complications by examining mechanisms
of action, preclinical and clinical evidence, and the potential for integrating these remedies into modern
therapeutic practices. Special emphasis is given to the use of synergistic herbal formulations that could
provide multi-faceted benefits in the treatment of malaria and diabetes.

Keywords: Herbal medicine, antidiabetic agents, malaria-related complications, diabetes, hypoglycemia,
hyperglycemia.

INTRODUCTION
The increasing prevalence and resistant strains of malaria to conventional drugs, daily management of
diabetes as well as profound overlap of malaria and diabetes result in the shift of current malaria
management and demand discovery and a well-thought optimized innovative treatment approaches
through traditional knowledge of medicine. Malaria is a global public health challenge and its prevalence
in developing regions of Africa and Asia is much more substantial and increasing. Every year more than
200 million people worldwide get infected with malaria and about 770,000 die from the associated acute
symptoms [ 17]. Currently, quinones, artemisinins and duo artemisinin-based combined therapies are used
worldwide to treat malaria however artemisinin resistance strains are also discovered in five countries
and emerging. In this context the emergence and spread of multidrug-resistant strains of Plasmodium
falciparum and P. vivax strains has rekindled scientists’ and practitioners’ interest in innovative treatment
options with a special emphasis on the role of traditional pharmacopoeias. The daily management of
diabetes necessitates careful and constant blood glucose monitoring. One corner stone of managing
diabetes is caring that the food choices are the good food ones and keeping track of blood glucose daily.
The ever-increasing prevalence of diabetes along with the current management cost is also an alarming
situation not only for poor people but also developing and under-developed countries with budget-
limitations in health sector [2, 8, 47. Every poverty-stricken country tries to get out of the situation with
some means. Malaria and Diabetes are profound overlap to one another. Diabetes highly dopes
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hyperglycemia, which is an elevated blood sugar concentration and on the other malaria highly dopes
hypoglycemia or low blood sugar level that is the major complication of severe malaria. The blood
glucose should be actively monitoring with capillary blood sampling to avoid further complications and
the effect of this kind of monitoring, and managing the diabetics on the top of poverty is totally
unbearable. On top of that, the malaria, a killer disease, with ever emerging resistant strains of
plasmodium highly complicates the poor diabetic patient’s situation. Because of this reality the ancient
time herbologists, herbalists and some local medicinal practitioner know that, these diseases can be
managed with something they extracted from the plants. There are a number of plant preparations are
being used by local people of developing nations of tropical and subtropical regions for the treatment of
complicated or co-morbid malaria disease/diabetes, known as A/H for along time. There is a historical
usage of plants in medicine by every major culture; approximately 80% of the world populations still rely
on traditional herbal medicine to treat diseases. In this scenario, effort shall be given to discuss co-morbid
used plant species for treatment of malaria and diabetes as a new outlook as well as the existing use of
these plants shall be highlighted. In the end, further discussion will be given on the critical issue of
integrating traditional herbal medicine into mainstream medical practice, and the possibilities that smart
drugs, derived from traditional herbal medicine, might be discovered through modern scientific research
methods. There is an urgent need for good quality research to determine the safety, quality, effectiveness
and the required dose of herbal remedies for the treatment of diseases. Clinical studies might be guided by
preclinical studies that can provide information on safety, active constituents, and mechanism of action;
they could help to build on traditional knowledge, congested industrial interests pursuing the
development of pharmaceutical versions of the most promising ethnomedical treatments. Several
ethnomedical practices showed the possibility of combination therapy, a result possibly obtained due to
the synergistic activity of different chemicals and/or phytochemicals of different plants. This is already
accepted in the case of Ayurveda and Traditional Chinese Medicine, which postulate the use of different
herbs together to obtain therapeutic benefits. This has long been an important part of these medical
traditions and it is known from more recent scientific work. For example, WHO green lighted channelled
access to quite complicated ingestion of infusions derived from five different plants to treat HIV in a
country with a high preponderance of this pathology. Restricting this ingestion with more practical
advice, such as information about extracts in capsules, was responsible for an increase of the pathology
that was subsequently reverted. It was then determined that only the full extract provided benefits, as it
contained eight phytochemicals that inhibited the growth of the HIV while in any smaller quantities, they
actually favored the viral proliferation. An increasing number of non-specialized Biology magazines have
been making the general public, with increasing awareness, of the scientific research behind some
ethnomedicines and botanicals used in U.S.A. and Europe. There has been a tendency of the public of
these countries to use phytotherapics more and more frequently, although it is known that many of the
plants commonly available in pharmacists and parapharmacies might not have some possible beneficial
pharmacological actions [5, 6, 7.

Understanding The Link Between Diabetes and Malaria

Diabetes and malaria are both conditions of global health concern. While diabetes is a metabolic disorder
characterized by chronic hyperglycemia, malaria is an infectious disease caused by Plasmodium parasites.
Both hyperglycemia in diabetes and hypoglycemia during malaria stress the importance of maintaining
glucose homeostasis. There are other ways in which these diseases can interact. Metabolic dysregulation
in diabetes may increase susceptibility to malaria through direct physiological mechanisms. The liver and
adipose tissue work in concert to control whole-body glucose metabolism by particular molecules;
research from murine models indicates that the broad metabolic dysregulation observed in diabetes leads
to increased liver RBC hostearing and the subsequent proliferation of the parasite. There is potential for
increased disease severity or complications. The immune response of the host to Plasmodium parasites is
complex and not yet fully understood; however, it is clear that a robust immune response is required to
combat infection. Type 2 diabetes results in low-level inflammation; therefore, mild or asymptomatic
malaria infections may be more prevalent and severe cases more difficult to clear in diabetics. It is
recognized that ancient biochemical pathways for glucose metabolism regulated immunity, and recent
work underscores the importance of glucose metabolism in the function of immune cells [8, 9, 10].
Indeed, four recent multicounty analysis revealed that diabetes, a metabolic disorder characterized by
chronic hyperglycemia, is associated with an increased risk for malaria infection and severe cases of
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malarial disease. On a cellular level, proposed mechanisms include the promotion of Plasmodium RBC
invasion by increased availability of particular amino acids in the diabetic host, deregulation of glucose
homeostasis in the host cell leading to increased intracellular glucose levels, and infection with resistant
Plasmodium strains. In addition, multiscale agent-based modeling predicts that broad metabolic
dysregulation in diabetes, or conditions mimicking diabetic-like conditions, can further increase
susceptibility to the parasite. On the epidemiological level, data suggest that these diseases co-occur
broadly; one analysis of two cohorts with a combined total of over 100,000 participants indicated that
after controlling for confounders, diabetics had an adjusted hazard ratio of malaria infection of 1.9
compared to the general population. Individually, diabetes and malaria give rise to substantial mortality
and morbidity; taken together, there is even greater potential for patient complications [11, 12, 137].
Herbal Antidiabetic Agents: Mechanisms of Action

Medicinal plants with antidiabetic properties have come to be the focus of attention in the development of
new, efficient, and affordable antidiabetic drugs. In a recently published study, 75 Brazilian medicinal
plants, belonging to 75 species and 40 families, were evaluated for their effects on glucose metabolism or
the control of diabetes. There are 12 species which could significantly lower the plasma glucose
concentration in treated animals or inhibited the increase of plasma glucose concentration in glucose-
loaded animals. More than half of the active species could be used traditionally for treating diabetes in
Brazil, other countries, or regions. The biochemical components considered responsible for the
antidiabetic properties can be divided into flavonoids, alkaloids, terpenoids and derived compounds, as
well as polyphenols. These distinct components possess a variety of properties, acting on the glucose
metabolism, as insulin mimetics or sensitizers, or displaying potential antioxidant activity. Details about
the glucose metabolism, insulin sensitivity, and insulinotropic and antioxidant activities for these
components are provided to interpret the effects on glucose homeostasis of the herbs studied, which could
contribute to their contro hyperglycemic properties. With millions of malaria cases and hundreds of
thousands of deaths worldwide, primarily in children under 5 years of age, malaria remains a major cause
of morbidity and mortality. Increasing concerns are addressed to the severe complications that often
accompany episodes of disease related to Plasmodium falciparum or P. vivax. The present review
critically discusses the effects of plant-derived or herbal remedies on infectious diseases that represent an
important socio-economic and medical issue, focusing on those used in the treatment or prevention of
acute or chronic diseases caused by protozoa, bacteria and viruses. Enough preclinical data have been
collected on the treatment of uncomplicated human malaria with Artemisia annua tea and artesunate,
tincture of Mitragyna ciliata stem bark, and extracts of Cryptolepis sanguinolenta and Alstonia booneli, to
warrant small clinical trials. The reduction of P. falciparum parasitaemia of vitamins role in the resistance
process and the development of vaccines of P. falciparum is also considered. Potentially, the presence of
quercetin and myricetin in the traditional therapy for severe malaria could also reduce the strong
cytokinemia observed in patients [14, 15, 167].

Evidence of Antidiabetic Agents in Treating Malaria-Related Complications
Malaria is one of the leading global public health problems and deadliest parasitic infectious diseases. The
emergence of drug resistance by malaria parasites and concerns of the adverse eftects of some antimalarial
drugs in clinical use make the development of new drug compounds to treat malaria more urgent. The
potential of herbal anti-diabetic agents to treat and/or manage conditions identified in pregnancy-
associated malaria (PAM) was analyzed and clinical and preclinical evidence was reviewed. The clinical
evidence was based on shared outcomes observed during routine screening tests conducted on diabetes
mellitus (Type 2) patients coincidentally infected with malaria. The preclinical evidence was based on
effects similar to conditions seen in PAM and Type 2 diabetes obtained from an experimental study on
the effect of co-infection on glycemia in pregnant diabetic mice infected with Plasmodium berghei NK-65
(17, 18, 197. Malaria is linked to anemia, hypoglycemia, hyperinsulinemia, and hypoinsulinemia due to
pancreatic injury by oxidative stress and leads to high morbidity and mortality. The study suggests that
the use of herbal antidiabetic agents with hypoglycemic properties may be a new intervention to manage
the risk factors associated with mortality in malaria or diabetes mellitus infected individuals. Despite the
existing studies evidencing the antidiabetic agents’ overall efficacy in reducing mortality rates in malaria,
HIV/AIDS, and TB 1, this is the first study to identify the potential of antidiabetic agents in treating
and/or managing malaria infection [20, 21, 227].
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Challenges and Future Directions
Guided by the global health policy agenda, building on traditional knowledge and the increase in
evidence-based ethnomedical research, particularly for complex diseases, many of which are referred to as
infectious and parasitic diseases, demands for integration of medicinal plants into healthcare systems are
growing. Since the 1980s, reports of the health effects of parasites on non-communicable diseases have
appeared. Malaria-related complications, like other infections, play an important role in Diabetes Mellitus
(DM) pathogenesis and activities. In both murine models of malaria and severe malaria patients,
researchers have found obese, insulin-resistant or type 1 diabetes-prone animals that were unexpectedly
protected from cerebral malaria and exhibited other disease-specific protective phenotypes. Patients with
type 1 diabetes and cerebral malaria were protected from reactive hypoglycemia and deep ketosis during
bacterial sepsis [23, 24, 257]. The pattern of liver-stage malaria infections without blood stages of
Plasmodium yoelii or a subpatent blood parasitemia containing human malaria parasites, protected
animals from severe disease and death. These findings emphasize metabolic and immunologic homeostasis
in CM. Collectively, these types of promising benefits of malaria on the course and complications of DM
suggest that progress in understanding these points may lead to the discovery of potentially effective
methods for treatment 1. Herbal antidiabetic agents offer important possibilities in this regard and would
be an attractive medicine for treating DM based on malaria protection. Efforts toward integrating malaria
metabolomics and transcriptomics as well as analysis of whole glutathione-related molecule dynamics
have been made as the first attempt to explore underlying biological mechanisms, especially for the
association between malaria infections and DM in vivo. Further efforts to prolong treatment and
observation time for diabetes and malaria co-infected mice, as well as those exploring comprehensive
further research, are essential and urgently needed potentials of herbal antidiabetic agents in treating or
preventing malaria-related complications [26, 27, 28, 29, 30, 31, 32, 337.
Challenges and Future Directions

The use of plants in the treatment of malaria-related complications in DM has a centuries-old tradition.
Components of the crude extract of the Cinchona plant used to prepare Jesuits bark reduced fever in two
Peruvian viceroys. Since then, the use of artemisinin, based on artemisinin and other metabolites by the
AP29 Artemesia annua L. plant has become an internationally recognized basis for the comprehensive
treatment strategy. It is worth noting that formulations based on seed oil from Tectona grandis L. and
enjoe root were successfully used in clinical studies in Western Kenya for immuno-defective diseases
caused by babesiosis and marked by pancytopenia [34, 85, 36, 37, 887. The results obtained due to the
demonstrated immunostimulatory potential of the decoction. Serious clinical conditions strongly limit the
possibility of using well-known natural preparations. A number of people healed by herbalists despite
negative results and quarrels with family members leave children debilitated by chronic diseases. These
were the origins of long-term considerations on the use of one species, rather than a complex of species,
considering the cosmological, topographic, social and health context in which the disease occurred.
Current studies were carried out to flip possible singular herbal formulations from the perspective of
Rajasthani Vyas, but a form of sanitary-legal analysis has been adopted. This is the first report on the
inadvisability of entering the significant group of plants under state protection in international means,
which reveals a wide range of ideological problems regarding plants. The comprehensive view of
medicinal plants in the presented research comprehensively embraces the Rajasthani knowledge of health
and disease, in the case of a certain class of morbid events, drives the researchers away. Settlement of
small claims, but with time, the losses suffered due to the invocation of many classified subjects against
natural barcover compensated by other harvests. In the documents, therefore, not a single remedy can be
found to treat similar diseases. Considering this, common use for species, cultivated trees are considered,
including in similar usages. While the above is general for most of Rajasthan and also experienced in
North Cameroon, Malaria is considered through an ecological climate with an emphasis on the
differentiations of the groups considered [34, 35, 36, 37, 387]. The comparative-historical method,
foremost among which are those of a medical nature, help determine the Socio-environmental traits of
using medical knowledge and the understanding of health and disease of the broader community work. It
is hoped that this review, on the one hand, will not lead to the deduction of the medicinal components of
knowledge in the contexts where the treatment does not have a clearly established pathogenesis, but also
indicate the need for a broader approach to the application of the results of anthropological studies.
Regular cooperation of existing professionals and those who undergo field studies is needed, as a nodal,
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therapist, or phytomedicine, considered in the fields of biological anthropology, ethnobotany and
tradition. The conclusions cannot be considered for individual species, only an ethno-broadened
interpretation of the broader context helps dispel doubts and resistance toward the usage of critical
knowledge-display population health [25, 26, 277].

CONCLUSION
Herbal antidiabetic agents represent a promising frontier in addressing the complex interplay between
malaria and diabetes. The mechanisms of action of these plants, particularly in regulating glucose
metabolism and mitigating inflammation, align with the challenges posed by the co-morbidity of these
diseases. While substantial preclinical and some clinical evidence support the efficacy of certain herbal
remedies, there remains an urgent need for more rigorous clinical trials to validate their safety,
effectiveness, and optimal dosage. The integration of these traditional remedies into mainstream
healthcare systems, particularly in malaria-endemic regions, could provide cost-effective, accessible
treatment options for vulnerable populations. Further research into the synergistic effects of combining
herbal treatments, along with modern pharmaceutical therapies, could enhance therapeutic outcomes.
Ultimately, the growing body of evidence supports the potential of herbal antidiabetic agents in treating
malaria-related complications and underscores the importance of preserving and leveraging traditional
knowledge in combating global health challenges.

REFERENCES

1. Pickard S. Young environmental activists and Do-It-Ourselves (DIO) politics: Collective
engagement, generational agency, efficacy, belonging and hope. Journal of Youth Studies. 2022
Jul 3;25(6):730-50.

2. Lé HG, Naw H, Kang JM, V6 TC, Myint MK, Htun ZT, Lee J, Yoo WG, Kim TS, Shin HJ, Na
BK. Molecular profiles of multiple antimalarial drug resistance markers in Plasmodium
falciparum and Plasmodium vivax in the Mandalay region, Myanmar. Microorganisms. 2022 Oct
13;10(10):2021. mdpi.com

3. Villena FE, Sanchez JF, Nolasco O, Braga G, Ricopa L, Barazorda K, Salas CJ, Lucas C, Lizewski
SE, Joya CA, Gamboa D. Drug resistance and population structure of Plasmodium falciparum
and Plasmodium vivax in the Peruvian Amazon. Scientific Reports. 2022 Oct 1;12(1):16474.
nature.com

4.  Rahmasari FV, Asih PB, Dewayanti FK, Rotejanaprasert C, Charunwatthana P, Imwong M,
Syafruddin D. Drug resistance of Plasmodium falciparum and Plasmodium vivax isolates in
Indonesia. Malaria Journal. 2022 Nov 28;21(1):354. springer.com

5. Asejeje GI, Asejeje FO. Antidiabetic potential of African medicinal plants: a brief review using
animal models. Curative and Preventive Properties of Medicinal Plants. 2023 Aug 4:23-37.

6. Chastang KM, Imam R, Sherman MG, Olowojesiku R, Mukadam AM, Seydel KB, Liomba AM,
Barber JR, Postels DG. Temporal trends of blood glucose in children with cerebral malaria. The
American Journal of Tropical Medicine and Hygiene. 2023 Jun;108(6):1151. nih.gov

7. Imanova Yaghji N, Kan EK, Akcan S, Colak R, Atmaca A. Hydroxychloroquine sulfate related
hypoglycemia in a non-diabetic COVID-19 patient: a case report and literature review.
Postgraduate Medicine. 2021 Jul 451383(5):548-51. THTML

8. Alam M, Gulzar M, Akhtar MS, Rashid S, Shamsi A, Hassan MI. Epigallocatechin-3-gallate
therapeutic potential in human diseases: molecular mechanisms and clinical studies. Molecular
Biomedicine. 2024 Dec;5(1):1-21. springer.com

9. Rodriguez-Muriioz D, Sanchez A, Pérez-Benavente S, Contreras-Jurado C, Montero-Pedrazuela
A, Toledo-Castillo M, Gutiérrez-Hernandez M, Rodrigues-Diez R, Folgueira C, Briones AM,
Sabio G. Hypothyroidism confers tolerance to cerebral malaria. Science advances. 2022 Apr
6;8(14):eabj7110. science.org

10. Watkins OC, Yong HE, Sharma N, Chan SY. A review of the role of inositols in conditions of
insulin dysregulation and in uncomplicated and pathological pregnancy. Critical Reviews in
Food Science and Nutrition. 2022 Feb 16;62(6):1626-73. tandfonline.com

11. Yousif MY, Eljack MM, Haroun MS, Abbasher Hussien Mohamed Ahmed K, Amir O, Alfatih M,
Al Shiekh AK, Ahmed MA, Nour A, Alhusseini RT, Osman WA. Retracted: Clinical

Characteristics and Risk Factors Associated with Severe Disease Progression among COVID-19

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

Pagezo


https://www.mdpi.com/2076-2607/10/10/2021/pdf
https://www.nature.com/articles/s41598-022-21028-3.pdf
https://link.springer.com/content/pdf/10.1186/s12936-022-04385-2.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10540124/
https://www.tandfonline.com/doi/abs/10.1080/00325481.2021.1889820
https://link.springer.com/content/pdf/10.1186/s43556-024-00240-9.pdf
https://www.science.org/doi/pdf/10.1126/sciadv.abj7110
https://www.tandfonline.com/doi/pdf/10.1080/10408398.2020.1845604

https://rijournals.com/research-in-medical-sciences/

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

This is

Patients In Wad Medani Isolation Centers: AM ulticenter Retrospective C ross-Sectional Study.
Health Science Reports. 2022 Mar;5(2):e523. wiley.com

Boeckmans J, Rombaut M, Demuyser T, Declerck B, Piérard D, Rogiers V, De Kock J, Waumans
L, Magerman K, Cartuyvels R, Rummens JL. Infections at the nexus of metabolic-associated
fatty liver disease. Archives of Toxicology. 2021 Jul;95:2235-53. springer.com

Breeyear JH, Hellwege JN, Schroeder PH, House JS, Poisner HM, Mitchell SL, Charest B,
Khakharia A, Basnet TB, Halladay CW, Reaven PD. Adaptive selection at G6PD and disparities
in diabetes complications. Nature Medicine. 2024 Sep;30(9):2480-8. THTML

Przeor M. Some common medicinal plants with antidiabetic activity, known and available in
Europe (A Mini-Review). Pharmaceuticals. 2022 Jan 4;15(1):65.

Kifle ZD, Abdelwuhab M, Melak AD, Meseret T, Adugna M. Pharmacological evaluation of
medicinal plants with antidiabetic activities in Ethiopia: A review. Metabolism open. 2022 Mar
1;13:100174. sciencedirect.com

Tripathy B, Sahoo N, Sahoo SK. Trends in diabetes care with special emphasis to medicinal
plants: Advancement and treatment. Biocatalysis and Agricultural Biotechnology. 2021 May
1;83:102014. nih.gov

Siqueira-Neto JL, Wicht KJ, Chibale K, Burrows JN, Fidock DA, Winzeler EA. Antimalarial
drug discovery: Progress and approaches. Nature Reviews Drug Discovery. 2023
Oct;22(10):807-26. nih.gov

Ippolito MM, Moser KA, Kabuya JB, Cunningham C, Juliano JJ. Antimalarial drug resistance
and implications for the WHO global technical strategy. Current epidemiology reports. 2021

Jun;8:46-62. springer.com
Hanboonkunupakarn B, White NJ. Advances and roadblocks in the treatment of malaria. British

journal of clinical pharmacology. 2022 Feb;88(2):374-82. wiley.com

Muema FW, Nanjala C, Oulo MA, Wangchuk P. Phytochemical content and antidiabetic
properties of most commonly used antidiabetic medicinal plants of Kenya. Molecules. 2023 Oct
20;28(20):7202.

Pundarikakshudu K, Patel MG, Shah PA. An overview of some Indian vegetables, fruits, and
spices effective in diabetes and metabolic disorders: Current status and future scenarios.
Antidiabetic Medicinal Plants. 2024 Jan 1:75-139.

Kaushik G, Satya S, Khandelwal RK, Naik SN. Commonly consumed Indian plant food materials
in the management of diabetes mellitus. Diabetes & Metabolic Syndrome: Clinical Research &
Reviews. 2010 Jan 1;4(1):21-40.

Adegboro AG, Afolabi IS. Molecular mechanisms of mitochondria-mediated ferroptosis: a
potential target for antimalarial interventions. Frontiers in Cell and Developmental Biology.
2024 ApI‘ 10;12:1374735.

Possemiers H, Vandermosten L, Van den Steen PE. Etiology of lactic acidosis in malaria. PLoS
pathogens. 2021 Jan 7;17(1):e1009122. plos.org

Bordoloi C, Kumar S, Barbhuiya AM, Kushari S, Kalita JM, Sahu BP, Laloo D. Herbal Medicine
Used for Wound Healing by the Tribes of the North Eastern States of India: A Comprehensive
Review. Journal of Herbal Medicine. 2023 Jul 25:100697. _THTML

Rotich C, Makwali J, Ngeiywa M, Bowen A. Ethnobotanical Study of Medicinal Plants Used to
Treat Malarial Infections by the Marakwet Community in Kenya. Africa Environmental Review
Journal. 2022 Nov 19;5(2):271-86. 41.89.164.28

Sarpong E, Acheampong DO, Fordjour GN, Anyanful A, Aninagyei E, Tuoyire DA, Blackhurst
D, Ryei GB, Ekor M, Thomford NE. Zero malaria: a mirage or reality for populations of sub-
Saharan Africa in health transition. Malaria Journal. 2022 Nov 4;21(1):314. springer.com

Esther Ugo Alum, Okechukwu P.C. Ugwu, Emmanuel Ifeanyi Obeagu, Patrick Maduabuchi Aja,
Chinyere Nneoma Ugwu and Michael Ben Okon. NUTRITIONAL CARE IN DIABETES
MELLITUS: A COMPREHENSIVE GUIDE. International Journal of Innovative and Applied
Research.2023 11(12): 16-25

Okechukwu P. C. Ugwu, Esther Ugo Alum, Emmanuel I. Obeagu, Michael Ben Okon, Patrick M.
Aja , Awotunde Oluwasegun Samson, Mariam Oyedeji Amusa and Adeyinka Olufemi Adepoju.

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

Pagez 1


https://onlinelibrary.wiley.com/doi/pdfdirect/10.1002/hsr2.523
https://link.springer.com/content/pdf/10.1007/s00204-021-03069-1.pdf
https://www.nature.com/articles/s41591-024-03089-1
https://www.sciencedirect.com/science/article/pii/S2589936822000123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8941016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10543600/
https://link.springer.com/content/pdf/10.1007/s40471-021-00266-5.pdf
https://bpspubs.onlinelibrary.wiley.com/doi/pdf/10.1111/bcp.14474
https://journals.plos.org/plospathogens/article/file?id=10.1371/journal.ppat.1009122&type=printable
https://www.sciencedirect.com/science/article/pii/S2210803323000751
http://41.89.164.28/index.php/aerj/article/download/269/253
https://link.springer.com/content/pdf/10.1186/s12936-022-04340-1.pdf
https://scholar.google.com/scholar?cluster=1052950126063549744&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=1052950126063549744&hl=en&oi=scholarr

https://rijournals.com/research-in-medical-sciences/

30.

31.

32.

33.

34.

35.

36.

37.

38.

Effect of Ethanol leaf extract of Chromolaena odorata on lipid profile of streptozotocin induced
diabetic wistar albino rats. IAA Journal of Biological Sciences.2023 10(1): 109-117

Yusuf' S. Enechi, O.C., Ugwu, Kenneth K., Ugwu Okechukwu P.C. and Omeh. EVALUATION
OF THE ANTINUTRIENT LEVELS OF CEIBA PENTANDRA LEAVES. 20138 3(3): 394-400
Nwodo Okwesili FC, Joshua Parker, Ugwu Okechukwu PC. Acute toxicity investigation and
anti-diarrhoeal effect of the chloroform-methanol extract of the leaves of Persea americana.
Iranian Journal of Pharmaceutical Research.2014 13(2):651

Ugwu Okechukwu P.C., Nwodo, Okwesili F.C., Joshua, Parker E., Odo, Christian E. and Ossai
Emmanuel C. Effect of Ethanol Leaf Extract of Moringa oleifera on Lipid profile of malaria
infected mice. Research Journal of Pharmaceutical, Biological and Chemical Sciences.2013 4(1):
1324-1332.

Nwaka AC, MC Ikechi-Agba, PU Okechukwu, 10 Igwenyi, KN Agbafor, OU Orji, AL Ezugwu.
The effects of ethanol extracts of Jatropha curcas on some hematological parameters of
chloroform intoxicated rats. American-Eurasian Journal of Scientific Research.10(1): 45-49

Ugwu OPC, EU Alum, KC Uhama Dual Burden of Diabetes Mellitus and Malaria: Exploring the
Role of Phytochemicals and Vitamins in Disease Management. Research Invention Journal of
Research in Medical Sciences, 2024 3(2): 38-49.

Obeagu EI, EU Alum, OPC Ugwu The Gatekeeper of Iron in Malaria Resistance. Newport
International Journal of Research in Medical Sciences, 2023 4(2): 1-8.

Okechukwu Paul-Chima Ugwu, Esther Ugo Alum, Michael Ben Okon, Patrick M Aja,
Emmanuel I Obeagu, EC Onyeneke Anti-nutritional and gas chromatography-mass
spectrometry (GC-MS) analysis of ethanol root extract and fractions of Sphenocentrum jollyanum.
Ozford University Press, 2023 2(2): rqad007.

Ugo Kungu Erisa, Inyangat Raphael, Ugwu Okechukwu Paul-Chima and Alum Esther
Exploration of Medicinal Plants Used in the Management of Malaria in Uganda. NEWPORT
INTERNATIONAL JOURNAL OF RESEARCH IN MEDICAL SCIENCES, 2023 4(1): 101-
108.

Obeagu EI, EU Alum, OPC Ugwu. The Gatekeeper of Iron in Malaria Resistance. Newport
International Journal of Research in Medical Sciences, 2023 4(2): 1-8.

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

Page2 2


https://scholar.google.com/scholar?cluster=15675912995020589248&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=15675912995020589248&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5018186283448569413&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5018186283448569413&hl=en&oi=scholarr
https://pmc.ncbi.nlm.nih.gov/articles/PMC4157041/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4157041/
https://scholar.google.com/scholar?cluster=13258741031344619587&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=13258741031344619587&hl=en&oi=scholarr
https://www.researchgate.net/profile/Obasi-Orji/publication/343084750_The_Effects_of_Ethanol_Extracts_of_Jatropha_curcas_on_Some_Hematological_Parameters_of_Chloroform_Intoxicated_Rats/links/5f161572a6fdcc3ed71937e3/The-Effects-of-Ethanol-Extracts-of-Jatropha-curcas-on-Some-Hematological-Parameters-of-Chloroform-Intoxicated-Rats.pdf
https://www.researchgate.net/profile/Obasi-Orji/publication/343084750_The_Effects_of_Ethanol_Extracts_of_Jatropha_curcas_on_Some_Hematological_Parameters_of_Chloroform_Intoxicated_Rats/links/5f161572a6fdcc3ed71937e3/The-Effects-of-Ethanol-Extracts-of-Jatropha-curcas-on-Some-Hematological-Parameters-of-Chloroform-Intoxicated-Rats.pdf

