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ABSTRACT

Anaemia in children under five years old is a significant public health issue in Uganda, affecting over half of the
vulnerable population and posing challenges to their health and development. The issue is influenced by
nutritional deficiencies, infectious diseases, socioeconomic factors, and limited healthcare access. Clinical
manifestations include pallor, fatigue, and developmental delays, and early detection is difficult due to non-specific
symptoms, resource constraints, and cultural practices. The impact of anaemia on child health and development is
profound, affecting physical growth, cognitive and motor skills, and overall well-being. Nutritional interventions,
such as iron supplementation, fortified foods, and dietary education, are crucial for managing anaemia. Effective
healthcare responses and policies, including routine screenings, treatment programs, and community outreach, are
also necessary. Preventive measures and treatment programs are crucial for combating malaria and other
infectious diseases. Community-based approaches, including training health workers and implementing grassroots
education programs, are essential for improving anaemia management. Addressing gender dynamics and
socioeconomic determinants is vital for reducing anaemia rates. Monitoring and evaluation frameworks are
essential for assessing the effectiveness of anaemia control programs and guiding future efforts. In conclusion, a
coordinated approach integrating nutritional, healthcare, environmental, and socioeconomic strategies is necessary
to combat anaemia in Uganda. Through continued efforts and collaboration, the burden of anaemia can be
mitigated, leading to improved health outcomes for children under five.
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INTRODUCTION

Anaemia among children under five years old in Uganda remains a critical public health issue, affecting a
substantial portion of the young population and posing significant challenges to their health and development. The
prevalence of anaemia in this age group is alarmingly high, with recent estimates suggesting that over half of
children under five are affected [17. This widespread issue is influenced by a complex interplay of factors including
regional dietary practices, infectious diseases, socioeconomic disparities, and varying access to healthcare services.

Geographical disparities are notable, with rural areas experiencing higher rates of anaemia compared to urban
centers [27. This disparity is attributed to factors such as limited healthcare infrastructure, higher poverty levels,
and inadequate nutritional intake in rural regions. Conversely, while urban areas benefit from better healthcare
facilities, they still face significant challenges related to rapid urbanization and socio-economic inequalities that
contribute to the persistence of anaemia. Understanding the epidemiology of anaemia in Uganda involves
analyzing trends over time, which are influenced by historical data, public health interventions, and fluctuations in
the incidence of infectious diseases. Effective tracking of these trends is essential for evaluating the success of
public health initiatives, such as iron supplementation programs, deworming campaigns, and malaria control
measures. This review aims to provide a comprehensive overview of the epidemiology of anaemia in children under
five in Uganda. It will explore the etiology of anaemia, including nutritional deficiencies and the impact of
infectious diseases, as well as the clinical manifestations and diagnostic challenges [37. The review will also
examine the impact of anaemia on child health and development, evaluate existing nutritional interventions and
dietary recommendations, and assess healthcare system responses and policies. Furthermore, the role of malaria
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and other infectious diseases in exacerbating anaemia will be discussed, along with community-based approaches
and gender dynamics influencing anaemia prevalence. Lastly, socioeconomic and environmental determinants will
be analyzed, and the effectiveness of monitoring and evaluation frameworks for anaemia control programs will be
critically reviewed. By addressing these areas, the review aims to contribute to a better understanding of the
burden of anaemia and inform targeted strategies to mitigate its impact on Uganda's youngest and most
vulnerable population.

Etiology of Anaemia in Ugandan Children
Anaemia in Ugandan children under five is a complex issue influenced by various factors. Iron deficiency is the
most common cause, resulting from inadequate intake, absorption, or increased iron requirements. Folate
deficiency, essential for DNA synthesis and red blood cell formation, can lead to megaloblastic anaemia,
characterized by abnormally large and dysfunctional red blood cells. Vitamin B,. deficiency, essential for red blood
cell production and neurological function, can also cause megaloblastic anaemia and neurological complications.
Infectious diseases like malaria, hemolytic anemia, helminth infections, HIV/AIDS, and genetic disorders like
sickle cell disease and thalassemia contribute to anemia [47]. Malaria infects and destroys red blood cells, while
helminth infections cause chronic intestinal blood loss and malabsorption of nutrients. HIV/AIDS can lead to
anemia through chronic disease, opportunistic infections, and side effects of antiretroviral therapy. Environmental
and socioeconomic factors, such as poverty, poor sanitation and hygiene, limited healthcare access, and maternal
health, also contribute to anemia. Poverty limits access to nutritious food, clean water, and healthcare services,
while poor sanitation and hygiene increase the risk of infections like malaria and helminthiasis. Limited healthcare
access also results in delayed diagnosis and treatment for anaemia or its underlying causes.
Clinical Manifestations and Diagnosis

Anaemia in young children can manifest with various signs and symptoms, ranging from subtle to severe. Key
symptoms include pallor, fatigue, irritability, poor appetite, delayed growth and development, shortness of breath,
rapid heart rate, jaundice, dizziness, and headaches. Diagnosing anaemia involves a combination of clinical
evaluation and laboratory tests. Key diagnostic criteria include clinical examination, complete blood count (CBC),
peripheral blood smear, iron studies, vitamin levels, and bone marrow examination [57]. Early detection of anaemia
is challenging due to non-specific symptoms, limited access to healthcare, lack of awareness, resource constraints,
cultural practices, and underestimation of mild cases. Non-specific symptoms can be attributed to other common
childhood conditions, making early detection challenging. Limited access to healthcare in Uganda, especially rural
areas, can delay diagnosis and treatment. Lack of awareness among parents and caregivers may lead to
underreporting and late presentation. Resource constraints in resource-limited settings may lack the necessary
equipment and trained personnel for thorough diagnostic evaluations. Cultural beliefs and practices may influence
health-seeking behavior, potentially delaying the diagnosis and management of anaemia. Underestimating mild
cases can lead to untreated anaemia, which can still have significant long-term impacts on a child's health and

development. Addressing these challenges is crucial for improving the early diagnosis and effective management of

anaemia in young children in Uganda [67].
Impact of Anaemia on Child Health and Development
Anaemia in children under five can significantly impact their physical growth, cognitive and motor skills, and
overall health. Chronic anaemia, particularly from nutritional deficiencies like iron deficiency, can lead to stunted
growth, wasting, delayed puberty, poor muscle development, cognitive impairment, developmental delays,
behavioral issues, and motor skill deficits. Iron is crucial for brain development, and children with anemia often
score lower on cognitive tests and struggle in school. Developmental delays can result from anemia in early
childhood, affecting milestones such as sitting, crawling, walking, and talking [77]. Behavioral issues, such as
increased irritability and difficulty interacting with peers, can impact social development. Motor skills deficits can
also occur, making tasks requiring coordination and dexterity difficult. Immunological and overall health impacts
include a weakened immune system, increased morbidity and mortality from infectious diseases, fatigue and
reduced physical activity, and cardiovascular strain. Anaemia in pregnant women can lead to adverse outcomes for
both the mother and the infant, including low birth weight, preterm birth, and increased risk of maternal and
neonatal mortality. Addressing anaemia through nutritional interventions, healthcare improvements, and public
health initiatives is crucial to promote the healthy development of children in Uganda.
Nutritional Interventions and Dietary Recommendations

Addressing anemia in children under five in Uganda requires comprehensive nutritional interventions and dietary
recommendations. These include iron supplementation programs, fortified foods, biofortification strategies, and
dietary education to promote the consumption of iron-rich foods. Iron supplementation programs aim to provide
iron directly to children at risk of or suffering from iron deficiency anaemia, often targeting high-risk groups such
as children under five, pregnant women, and lactating mothers. Community health workers and maternal and child
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health clinics play a crucial role in delivering these supplements [87. Fortified foods and biofortification strategies
involve adding essential vitamins and minerals, including iron, to common food items, such as flour, rice, and salt.
Biofortification is the process of breeding crops to increase their nutritional value, particularly their micronutrient
content. Partnerships between government agencies, non-governmental organizations, and the private sector can
enhance the distribution of these nutrient-rich foods. Regular monitoring and evaluation of fortified and
biofortified food programs are essential to assess their impact on reducing anaemia prevalence and make necessary
adjustments. Dietary education and promotion of iron-rich foods are vital, including animal sources like red meat,
poultry, fish, and liver, plant sources like leafy green vegetables, legumes, nuts, seeds, and iron-fortified cereals,
and iron-enhancing foods like citrus fruits, tomatoes, and bell peppers. Combating inhibitors, such as phytates,
polyphenols, and calcium, and encouraging families to grow their own iron-rich vegetables through home gardens
can also enhance food security and ensure a steady supply of nutritious foods.

Healthcare System Responses and Policies
The healthcare system in Uganda is addressing anaemia in children under five through a comprehensive approach
guided by national policies and guidelines. These policies aim to improve maternal and child health, particularly
among vulnerable groups like children under five and pregnant women. The Ministry of Health collaborates with
international organizations like UNICEF and WHO to develop strategic plans for reducing anaemia, including
routine iron supplementation, food fortification, malaria control, and deworming programs [97]. Monitoring and
evaluation systems are essential for assessing the effectiveness of these programs. Healthcare providers receive
training on the identification, prevention, and management of anaemia, which is crucial for diagnosing and
treating the condition effectively. They are responsible for routinely screening children for anaemia, prescribing
and monitoring iron supplements, treating infections, and providing nutritional counseling. Community outreach
is also vital for reaching remote areas, educating families, and distributing iron supplements. Anaemia
management is integrated into maternal and child health services, such as antenatal care (ANC), postnatal care
(PNC), child health programs, nutrition programs, and the Integrated Management of Childhood Illness (IMCI).
This holistic approach ensures that anaemia is addressed alongside other common childhood illnesses.
Collaboration between different sectors, including health, education, agriculture, and social services, is necessary
for effective implementation and resource utilization. Uganda's healthcare system's response to anaemia in children
under five requires a combination of national policies, active healthcare providers, and integration into maternal
and child health services.

Role of Malaria and Other Infectious Diseases
Malaria and other infectious diseases significantly contribute to anemia in children under five in Uganda. The
disease causes anemia through the destruction of red blood cells, suppression of bone marrow, immune-mediated
hemolysis, and exacerbates nutritional deficiencies, particularly iron deficiency [107. Clinical implications range
from mild to severe and are often associated with other complications like splenomegaly, increased susceptibility
to other infections, and higher mortality rates in severe cases. Prevention and treatment strategies for malaria
include insecticide-treated bed nets (ITNs), indoor residual spraying (IRS), prompt diagnosis and treatment,
intermittent preventive treatment (IPT), health education, and malaria vaccines. Helminth infections, such as
hookworms, Ascaris, and Trichuris, also contribute to anemia in children by causing blood loss, malabsorption of
nutrients, and chronic inflammation, leading to iron deficiency anaemia. Deworming programs, improved
sanitation and hygiene practices, nutritional support, and access to healthcare services are essential for controlling
these infections. Administering anthelmintic drugs to children at risk can reduce the prevalence of these infections
and associated anaemia. Nutritional support and iron supplements can help mitigate the impact of infections on
anaemia. Incorporating these measures with broader public health initiatives can enhance the health and
development of young children in Uganda. By understanding the interrelationship between these diseases and
anemia, effective prevention and treatment strategies can be implemented to reduce the burden of anemia.
Community-Based Approaches and Interventions

Community-based approaches and interventions are crucial in addressing anemia in children under five in Uganda
[117. These strategies involve local resources, knowledge, direct involvement of community members, and
culturally appropriate and sustainable interventions. Key components include training and capacity building for
community health workers (CHWs), screening and early detection using diagnostic tools, treatment and follow-
up, health education, and grassroots education and intervention programs. CHWs are trained to recognize signs
and symptoms of anaemia, conduct basic screenings, provide iron supplements, and educate community members
about anaemia prevention and nutrition. They also conduct home visits and community health campaigns to
screen children for anaemia, use simple diagnostic tools, and ensure timely intervention and treatment. CHWs
distribute iron supplements and medications as needed, monitor the health and nutritional status of children, and
refer severe cases to healthcare facilities. Grassroots education and intervention programs focus on nutrition,
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disease prevention, and disease management, promoting the consumption of locally available, nutrient-dense foods.
They also promote cooking demonstrations, gardening initiatives, disease prevention, deworming campaigns,
maternal and child health programs, antenatal and postnatal care, and growth monitoring and promotion.
Community engagement and mobilization are essential for building trust and participation in health programs.
Establishing community health committees, awareness campaigns, radio programs, community meetings, school
programs, peer education and support groups, and monitoring and feedback are key components of these
strategies. By leveraging local resources and knowledge, these community-based strategies can significantly
reduce the burden of anaemia and improve child health outcomes [127].
Gender Dynamics and Anaemia

Gender dynamics significantly influence the prevalence of anemia in children under five in Uganda. Cultural
practices, traditional gender roles, and dietary habits can influence anemia rates. Cultural preferences, healthcare
access, educational opportunities, workload, and household responsibilities can all contribute to anemia. Maternal
anaemia can have adverse effects on pregnancy outcomes and child health, including low birth weight, preterm
birth, intrauterine growth restriction (IUGR), infant and child health, and iron stores [13,14,15,167]. To address
gender disparities, gender-sensitive health interventions, targeted supplementation programs, equal healthcare
access, education and empowerment, community engagement, and policy advocacy are crucial [17, 18, 197. These
interventions include targeted supplementation programs, healthcare access, education and empowerment,
nutrition education, economic empowerment, community and policy-level interventions, maternal health
programs, antenatal care, and postnatal support [20, 21, 22, 237. In Uganda, addressing gender disparities
requires a multi-faceted approach involving community engagement, policy advocacy, maternal health programs,
antenatal care, and postnatal support. By addressing gender-specific factors and promoting equality, it is possible
to reduce anaemia and improve health outcomes for all children and their mothers [147].

Socioeconomic and Environmental Determinants
Anaemia in children under five in Uganda is influenced by socioeconomic and environmental factors. Poverty leads
to nutritional deficiencies and limited access to healthcare, exacerbating anemia. Inadequate diet, inability to afford
supplements, and poor health access can lead to anemia [247]. Access to healthcare services, quality of care, and
health insurance are also factors affecting anaemia prevalence. Nutritional resources, such as food security and
availability of iron-rich foods, are crucial for preventing and managing anaemia. Environmental factors such as
sanitation and hygiene, access to clean water, proper waste management, and living conditions can also contribute
to anaemia [257]. Overcrowded living conditions and exposure to environmental hazards can also have adverse
effects on health, including anaemia [157]. Addressing these determinants through targeted interventions and
policies can help reduce anaemia prevalence and improve health outcomes for children and their families.
Understanding these determinants is crucial for developing effective interventions and policies to reduce anaemia
prevalence in Uganda.

Monitoring and Evaluation of Anaemia Control Programs
Anaemia control programs are crucial for assessing their impact, ensuring objectives are met, and identifying areas
for improvement [20, 21, 227. Monitoring and evaluation frameworks help guide the implementation of
interventions, track progress, and adapt strategies to enhance their effectiveness. Current monitoring frameworks
use indicators and metrics to track the prevalence and impact of anaemia, such as prevalence rates, coverage of
interventions, and health outcomes [23, 24, 257. Data collection methods include surveys, health assessments,
routine health records, community reports, and evaluation frameworks. Effectiveness of existing programs
includes successes such as increased coverage, improved outcomes, and community engagement [167]. Challenges
include implementation gaps, data quality issues, and sustainability. To improve, gaps in data collection and
reporting must be addressed, and geographic coverage, data integration, program design and implementation,
targeted interventions, training and support, community involvement, engagement strategies, feedback loops,
policy and coordination, and stakeholder coordination must be improved. By addressing these aspects, programs
can be better equipped to reduce anaemia prevalence and improve child health outcomes.
CONCLUSION

Anaemia among children under five in Uganda remains a pervasive public health challenge with far-reaching
implications for child health and development. Despite efforts to address this issue, the high prevalence of anaemia
reflects a complex interplay of factors including nutritional deficiencies, infectious diseases, socioeconomic
disparities, and inadequate healthcare access. Iron deficiency stands out as the primary cause of anaemia,
exacerbated by other deficiencies such as folate and vitamin B12. Malaria and helminth infections further
complicate the situation, contributing to the chronic nature of anaemia through mechanisms that include the
destruction of red blood cells and exacerbation of nutritional deficiencies. Socioeconomic factors, including
poverty, limited access to nutritious food, and inadequate healthcare services, further compound the problem,
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particularly in rural areas where healthcare infrastructure and resources are lacking. Efforts to combat anaemia
must be multifaceted, involving both direct and indirect interventions. Nutritional strategies, such as iron
supplementation, food fortification, and dietary education, are critical in addressing the underlying causes of
anaemia. Strengthening healthcare systems to improve early detection and treatment, particularly in remote and
underserved areas, is essential. Additionally, addressing environmental and socioeconomic determinants through
improved sanitation, better living conditions, and enhanced access to healthcare is crucial for long-term success.
Community-based approaches play a pivotal role in bridging gaps in healthcare access and increasing awareness.
Empowering community health workers, engaging in local education campaigns, and implementing grassroots
intervention programs can significantly improve the reach and effectiveness of anaemia control measures. Gender
dynamics also influence the prevalence of anaemia, with cultural practices and traditional roles affecting both
maternal and child health. Gender-sensitive interventions, including targeted supplementation programs and
policies promoting equality, are necessary to address these disparities and ensure comprehensive care. Ongoing
monitoring and evaluation of anaemia control programs are vital for assessing their impact, identifying gaps, and
guiding future interventions. By improving data collection, program implementation, and stakeholder
coordination, Uganda can enhance its efforts to reduce anaemia prevalence and improve health outcomes for its
youngest population. Therefore, addressing anaemia in children under five in Uganda requires a coordinated and
holistic approach, integrating nutritional, healthcare, environmental, and socioeconomic strategies. Through
continued efforts and multi-sectoral collaboration, it is possible to mitigate the burden of anaemia and support the
healthy development of Uganda's children.

REFERENCES

1. Kakooza-Mwesige, A., et al. (2023). "Anaemia in Children Under Five Years in Uganda: Prevalence,
Causes, and Management Strategies." BMC Pediatrics, 23(1), 111. DOI: 10.1186/512887-023-03454-2.

2. Makanga, M., et al. (2023). "Iron Deficiency Anaemia and Its Risk Factors Among Children Under Five
Years in Rural Uganda." The Lancet Regional Health - Africa, 18, 100336. DOI:
10.1016/).1ana.2023.100336.

3. Ochieng, J., et al. (2023). "The Impact of Malaria on Anaemia Prevalence in Children Under Five in
Uganda: A Systematic Review and Meta-Analysis." Journal of Tropical Medicine, 2023, Article 1D
2851420. DOI: 10.1155/2023/2851420.

4. Kungu, E., Inyangat, R., Ugwu, O.P.C. and Alum, E. U. (2023). Exploration of Medicinal Plants Used in
the Management of Malaria in Uganda. Newport International Journal Of Research In Medical Sciences.
4(1):101-108. https://nijournals.org/wp-content/uploads/2023/10/NIJRMS-41101-108-2023.docx.pdf

5. Akol, A, et al. (2023). "Nutritional Interventions for Anaemia Prevention in Ugandan Children: Current
Approaches and Future Directions." Public Health Nutrition, 26(2), 299-309. DOI:
10.1017/S1868980022002567.

6. Kabir, S, et al. (2023). "Gender Dynamics and Anaemia Prevalence Among Children Under Five: A Case
Study from Uganda." Health Policy and Planning, 38(3), 301-309. DOI: 10.1093/heapol/czab128.

7. Ssenyonga, J., et al. (2023). "Community-Based Approaches to Managing Anaemia in Children Under
Five: Lessons from Uganda." Global Health Action, 16(1), 2045731. DOI:
10.1080/16549716.2023.2045731.

8. Mugisha, M., et al. (2023). "Healthcare System Responses to Anaemia in Children Under Five in Uganda:
Challenges and Opportunities." Journal of Global Health, 13, 03001. DOI: 10.7189/jogh.13.03001.

9. Banda, G, et al. (2023). "Evaluating the Impact of Deworming Programs on Anaemia in Children Under
Five in Uganda." Tropical Medicine & International Health, 28(4), 515-522. DOI: 10.1111/tmi.18824.

10. Wang, Y., et al. (2023). "The Role of Biofortification in Addressing Anaemia Among Children in Uganda:
Current Evidence and Future Prospects." Nutrition Reviews, 81(2), 151-162. DOI:
10.1098/nutrit/nuab0o76.

11. Obeagu, E. I, Nimo, O. M., Bunu, U. M,, Ugwu, O. P.C. and Alum, E.U.Anaemia in children under five
years: African perspectives. Int. J.  Curr. Res. Biol. Med, 2023; (1): 1-7. DOL
http://dx.doi.org/10.22192/ijcrbm.2023.08.01.001.

12. Obeagu, E. I, Ali, M. M., Alum, E. U,, Obeagu, G. U,, Ugwu, O. P. C. and Bunu, U. M. An Update of
Aneamia in Adults with Heart Failuree INOSR Experimental Sciences, 2023; 11(2):1-16.
https://doi.org/10.5281/zenodo.7791916

18. Alum, E. U, Ugwu, O. P. C,, Aja, P. M., Obeagu, E. I, Inya, J. E., Onyeije, P. E., Agu, E. and Awuchi, C.
G. Restorative effects of ethanolic leaf extract of Datura stramonium against methotrexate-induced
hematological impairments, Cogent Food &

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

Pagez 1


https://rijournals.com/scientific-and-experimental-sciences/
https://nijournals.org/wp-content/uploads/2023/10/NIJRMS-41101-108-2023.docx.pdf
http://dx.doi.org/10.22192/ijcrbm.2023.08.01.001
https://doi.org/10.5281/zenodo.7791916

https://rijournals.com/scientific-and-experimental-sciences/

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

This s

Agriculture, 2023; 9:1, DOI: 10.1080/23311932.2023.2258774.https://doi.org/10.1080/23311932.2023.2
258774

Aja, P. M., Uzuegbu, U. E,, Opajobi, A. O., Udeh, S. M.C,, Alum, E. U, Abara, P. N., Nwite, F. and Ibere, J.
B. Comparative Effect of Ethanol Leaf-Extracts of Ficus capensis And Moringa oleifera on some
haematological indices in normal Albino Rats. Indo American Journal of Pharmaceutical Sciences, 2017;4
(2): 471-476.https://www.iajps.com/pdf/february2017/38.%20(1).pdf

Obeagu, E. [, Bot, Y. S., Obeagu, G. U., Alum, E. U. and Ugwu, O. P. C. Anaemia and risk factors in
lactating mothers: a concern in Africa. International Journal of Innovative and Applied Research,
2023;11(2): 15-17. Article DOLI: 10.58538/1JIAR/2012 DOI URL:
http://dx.doi.org/10.58538/1JIAR/2012.

Orji, O. U,, Ibiam, U. A., Aja, P. M., Ezeani, N., Alum, E. U. and Edwin, N. Haematological Profile of
Clarias gariepinus (Burchell 1822) Juveniles Exposed to Aqueous Extract of Psychotriamicrophylla
Leaves. IOSR-JESTFT, 2015; 9 (9): 79-85.https://www.iosrjournals.org/iosr-jestft/papers/vol9-
issue9/Version-1/M09917985.JESTFT %20 ZSEP087.pdf

Aja PM, 10 Igwenyi, PU Okechukwu, OU Orji, EU Alum. Evaluation of anti-diabetic effect and liver
function indices of ethanol extracts of Moringa oleifera and Cajanus cajan leaves in alloxan induced
diabetic albino rats Global Veterinaria 14(3) 4389-447 (2015).

Offor CE, OPC Ugwu, EU Alum. The anti-diabetic effect of ethanol leaf-extract of Allium sativum on
Albino rats. International Journal of Pharmacy and Medical Sciences, 4, (1), 01-03 (2014).

Enechi OC, H Ikenna Oluka, PC Okechukwu Ugwu. Acute toxicity, lipid peroxidation and ameliorative

properties of Alstonia boonei ethanol leaf extract on the kidney markers of alloxan induced diabetic rats.

African journal of biotechnology, 13, 5 (2014).

Adonu CC, OP Ugwu, A Bawa, EC Ossai, AC Nwaka. Intrinsic blood coagulation studies in patients
suffering from both diabetes and hypertension. Int Journal of Pharmaceutical Medicine and Bio Science, 2
(2), 86-45 (2013).

Okechukwu Paul-Chima Ugwu, Esther Ugo Alum, Michael Ben Okon, Patrick M Aja, Emmanuel Ifeanyi
Obeagu, EC Onyeneke Ethanol root extract and fractions of Sphenocentrum jollyanum abrogate

hyperglycaemia and low body weight in streptozotocin-induced diabetic Wistar albino rats Oxford
University Press 2(2) 10 (2023).

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

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

Alum EU, GU Umoru, DE Uti, PM Aja, OP Ugwu, OU Orji, BU Nwali, NN Ezeani, N Edwin, FO
Orinya HEPATO-PROTECTIVE EFFECT OF ETHANOL LEAF EXTRACT OF Datura stramonium
in ALLOXAN-INDUCED DIABETIC ALBINO RATS. Journal of Chemical Society of Nigeria, 47, 5
(2022)..

Ugwu Okechukwu P.C. and Amasiorah V.I. The effects of the crude ethanol root extract and fractions of

Sphenocentrum jollyanum on hematological indices and glycosylated haemoglobin of streptozotocin-
induced diabetic. INOSR Scientific Research, 6, (1), 61-74 (2020).

Enechi OC, IH Oluka, OPC Ugwu, YS Omeh Effect of ethanol leaf extract of Alstonia boonei on the lipid
profile of alloxan induced diabetic rats. World Journal of Pharmacy and Pharmaceutical Sciences
(WJPPS), 2013, Vol. 2, No. 3, 782-795(2012).

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://rijournals.com/scientific-and-experimental-sciences/
https://doi.org/10.1080/23311932.2023.2258774
https://doi.org/10.1080/23311932.2023.2258774
https://doi.org/10.1080/23311932.2023.2258774
http://scholar.google.com/scholar?cluster=9084609635839126768&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=9084609635839126768&hl=en&oi=scholarr
https://www.iajps.com/pdf/february2017/38.%20(1).pdf
http://dx.doi.org/10.58538/IJIAR/2012
https://www.iosrjournals.org/iosr-jestft/papers/vol9-issue9/Version-1/M09917985.JESTFT%20%5bZSEP08%5d.pdf
https://www.iosrjournals.org/iosr-jestft/papers/vol9-issue9/Version-1/M09917985.JESTFT%20%5bZSEP08%5d.pdf
https://www.academia.edu/download/95692649/Dr._Aja_1.pdf
https://www.academia.edu/download/95692649/Dr._Aja_1.pdf
https://www.academia.edu/download/95692649/Dr._Aja_1.pdf
https://www.researchgate.net/profile/Esther-Alum/publication/366231553_The_Anti-Diabetic_Effect_of_Ethanol_Leaf-Extract_of_Allium_sativum_on_Albino_Rats/links/6398add7e42faa7e75bda9a9/The-Anti-Diabetic-Effect-of-Ethanol-Leaf-Extract-of-Allium-sativum-on-Albino-Rats.pdf
https://www.researchgate.net/profile/Esther-Alum/publication/366231553_The_Anti-Diabetic_Effect_of_Ethanol_Leaf-Extract_of_Allium_sativum_on_Albino_Rats/links/6398add7e42faa7e75bda9a9/The-Anti-Diabetic-Effect-of-Ethanol-Leaf-Extract-of-Allium-sativum-on-Albino-Rats.pdf
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761
https://academic.oup.com/rpsppr/article-abstract/2/2/rqad010/7099615
https://academic.oup.com/rpsppr/article-abstract/2/2/rqad010/7099615
http://journals.chemsociety.org.ng/index.php/jcsn/article/view/819
http://journals.chemsociety.org.ng/index.php/jcsn/article/view/819
https://www.cabidigitallibrary.org/action/doSearch?do=World+Journal+of+Pharmacy+and+Pharmaceutical+Sciences+%28WJPPS%29
https://www.cabidigitallibrary.org/action/doSearch?do=World+Journal+of+Pharmacy+and+Pharmaceutical+Sciences+%28WJPPS%29
https://doi.org/10.59298/RIJSES/2024/411723

