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ABSTRACT

Traditional medicine in Uganda, deeply rooted in cultural and historical practices, plays a significant role in
addressing maternal and mental health challenges. This review explores the integration of traditional medicine
with modern healthcare systems, aiming to enhance maternal and mental health outcomes while preserving
cultural heritage. Traditional practices, including herbal remedies, spiritual healing, and the role of traditional
birth attendants (TBAs), provide crucial support, particularly in rural areas with limited access to modern medical
facilities. The review examines the contributions of traditional medicine to maternal health, including prenatal,
labor, and postnatal care, and its role in mental health through spiritual and community-based practices. Despite
the valuable contributions, integrating traditional and modern healthcare presents challenges such as cultural
barriers, regulatory issues, and the need for standardization. Efforts to integrate these approaches include policy
development, educational initiatives, and collaborative health programs. The National Drug Authority (NDA)
plays a pivotal role in regulating and standardizing traditional medicine practices, ensuring safety and efficacy
through research and quality control measures. Economic impacts of traditional medicine include income
generation, local trade, and affordable healthcare options, although practitioners face challenges like lack of formal
recognition and regulatory issues. Public perception is influenced by cultural beliefs and trust in traditional
practices, with increasing acceptance of integrated approaches in urban areas. In conclusion, integrating
traditional medicine with modern healthcare in Uganda offers a promising path towards a more inclusive and
culturally sensitive healthcare system. By addressing challenges through mutual respect, collaboration, and
evidence-based practices, Uganda can enhance maternal and mental health outcomes and build a more
comprehensive healthcare system.
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INTRODUCTION

Traditional medicine in Uganda is deeply In  maternal  health, traditional = medicine
entrenched in the cultural and historical fabric of the encompasses a range of practices including herbal
nation, evolving from ancient practices that remedies, dietary adjustments, and ritualistic
harnessed natural resources such as herbs, minerals, approaches aimed at supporting pregnancy,
and animal products [17]. This heritage reflects a facilitating labor, and enhancing postnatal recovery
holistic approach to health, emphasizing not only [2]. Traditional birth attendants (TBAs) play a
physical but also spiritual well-being. In the context pivotal role in providing care during childbirth,
of maternal and mental health, traditional medicine often integrating local knowledge with spiritual
provides a rich array of practices and beliefs that practices to assist expectant mothers. Despite the
have historically supported communities, valuable contributions of TBAs, integrating their
particularly in rural areas where access to modern practices with modern healthcare services presents
healthcare may be limited. both challenges and opportunities. Efforts to bridge

these approaches can lead to improved maternal
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health outcomes and enhanced access to
comprehensive care. Similarly, in the realm of
mental health, traditional beliefs and practices,
including  spiritual  healing and  ritualistic
interventions, hold significant sway [87]. Traditional
approaches often involve addressing mental health
issues through spiritual guidance, community
support, and culturally resonant practices. However,
integrating these traditional methods with modern
mental health services poses its own set of
challenges. Effective integration can potentially
enhance mental health care by combining the
strengths of both traditional and contemporary
approaches, leading to more culturally sensitive and
accessible mental health support [47. This review
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explores the role of traditional medicine in
addressing maternal and mental health issues in
Uganda, examining how traditional practices and
modern healthcare systems can work together to
provide holistic care. It will delve into the use of
traditional therapies in maternal healthcare, the role
of TBAs, and the integration of traditional and
modern practices [5]. Additionally, it will address
traditional beliefs related to mental health, the role
of spiritual healing, and the integration of traditional
approaches with modern mental health services. By
evaluating the successes and challenges of these
integrations, the review aims to highlight
opportunities for creating a more inclusive and
effective healthcare system in Uganda.

Commonly used Traditional Therapies

Uganda's traditional medicine is a rich tapestry of
herbal medicine, spiritual healing, and massage, each
playing a significant role in the healthcare system,
especially in rural areas. Herbal medicine involves
the use of plant parts like leaves, roots, bark, and
seeds for their therapeutic properties [6]. Spiritual
healing addresses health issues through rituals,
prayers, and offerings to appease spirits or ancestors
believed to influence health. Massage involves the
manipulation of muscles and soft tissues to relieve
pain, improve circulation, and promote relaxation.
Several plants and herbs are integral to traditional
medicine in Uganda, each with specific uses. Neem

(Azadirachta indica) is widely used for its anti-
inflammatory, antimicrobial, and antimalarial
properties, while African Horned Cucumber
(Cucumis metuliferus) is known for its antioxidant
and anti-inflammatory effects [7]. Eucalyptus (Aloe
barbadensis miller) is used for its soothing and
healing properties, especially for skin conditions like
burns, cuts, and eczema. Ginger (Zingiber officinale)
is used for its anti-nausea, anti-inflammatory, and
digestive benefits. Uganda's traditional therapies are
a rich tapestry of herbal medicine, spiritual healing,
and massage, each playing a significant role in the
healthcare system, especially in rural areas.

Integration of Traditional Medicine with Modern Healthcare

The integration of traditional medicine with modern
healthcare in Uganda is a significant effort to create
a more inclusive and holistic healthcare system. This
integration aims to combine the strengths of both
traditional and conventional approaches to enhance
healthcare delivery, especially in areas where access
to modern medical facilities is limited [8]. Uganda
has made strides in developing policies to integrate
traditional medicine into the formal healthcare
system, with the Ministry of Health initiating
guidelines to standardize and regulate traditional
medicine practices. Educational initiatives include
training programs for traditional healers to enhance
their knowledge of modern healthcare principles,
and public awareness campaigns to educate the
public about the benefits and limitations of both
traditional and modern medicine [97]. Traditional
medicine clinics have been established within or
alongside conventional healthcare facilities, allowing

patients to access both traditional and modern
treatments in a single location. Joint health
initiatives involve community health programs,
where traditional and modern practices are used
complementarily to  address health issues.
Interdisciplinary =~ workshops and cross-training
opportunities foster mutual understanding and
respect between the two groups, while research
collaborations  involve  clinical  trials  and
ethnobotanical studies to validate traditional
practices and contribute to a more comprehensive
healthcare system [107]. Challenges include cultural
barriers, regulatory issues, lack of standardization,
and opportunities for holistic care, enhanced access,
and innovation and research. Successful integration
requires ongoing dialogue, mutual respect, and
evidence-based practices to ensure patients receive
the best possible care.

Regulation and Standardization of Traditional Medicine

The regulation and standardization of traditional
medicine in Uganda is crucial for ensuring the
safety, efficacy, and quality of traditional practices
[11]. This involves government policies, legal

frameworks, registration of practitioners, and
licensing of products. Local health authorities
oversee these processes and engage with local
communities to raise awareness about the benefits
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and limitations of traditional practices. Efforts to
standardize and validate traditional remedies include
ethnobotanical research, clinical trials, quality
control measures, training programs for healers, and
collaboration with research institutions [127]. The
National Drug Authority (NDA) plays a crucial role
in  monitoring traditional medicine practices,
including licensing and approval, monitoring
compliance, and collaborating with traditional
healers. The NDA also supports research initiatives
focused on traditional medicine, promoting
innovation in quality control practices. This helps in
validating traditional remedies, developing new
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treatments, and integrating traditional practices into
the formal healthcare system [137. The regulation
and standardization of traditional medicine in
Uganda involve a multifaceted approach that
includes policy development, licensing, research, and
quality control. The NDA plays a crucial role in
overseeing traditional medicine practices, ensuring
compliance with regulations, and supporting
research and innovation. This aims to create a
cohesive healthcare system that combines the
strengths of traditional and modern medicine while
maintaining high standards of safety and quality

147,

Safety and Efficacy of Traditional Therapies

The safety and efficacy of traditional therapies in
Uganda are crucial for their integration into
mainstream healthcare and public health. This
involves scientific studies, awareness of potential
risks, and implementing strategies to ensure safe use
[157]. Research initiatives include ethnobotanical
studies, pharmacological research, and clinical trials.
Examples of research findings include herbal
medicine and spiritual healing. Collaborations
between local universities, research institutions, and
international organizations help validate traditional
remedies and integrate them into evidence-based
healthcare. Potential risks and side effects associated
with  traditional treatments include adverse
reactions, toxicity, contamination, and case studies
of adverse effects. Standardization and quality

control are essential for ensuring the safety and
efficacy of traditional medicines [167. Education and
training for healers and consumers on safe practices,
proper dosage, and potential interactions with
conventional medicines can reduce the risk of
adverse effects. Collaboration with modern
healthcare providers helps integrate traditional and
conventional treatments, and monitoring and
reporting adverse effects helps identify and address
safety issues [177]. Ongoing research contributes to
evidence-based practices, and clinical guidelines
based on scientific evidence ensure appropriate and
safe use of traditional therapies. By addressing these
aspects, Uganda can promote the safe and effective
use of traditional medicine while enhancing its
integration with conventional healthcare systems.

Role of Traditional Medicine in Addressing Common Health Issues

Traditional medicine in Uganda is crucial in
managing chronic diseases, mental health, and
overall well-being. Herbal remedies and spiritual
practices are used to treat malaria, HIV/AIDS,
diabetes, and mental health. Artemisia annua, a plant
known for its antimalarial properties, is used in
herbal preparations for malaria [187]. These
remedies are often combined with modern
antimalarial drugs, especially in rural areas with
limited access to modern treatments. Traditional
medicine also offers herbal treatments for
HIV/AIDS, boosting the immune system and
alleviating symptoms. It complements antiretroviral
therapy (ART) by addressing secondary infections
and improving overall well-being. Traditional
healers provide psychological and emotional
support, which is essential for individuals coping
with the stigma and challenges associated with

HIV/AIDS [197. In terms of mental health,
spiritual healers use rituals, prayers, and counseling
to address mental health issues. Community-based
healing practices involve group support and
activities that contribute to mental health. Herbal
remedies, plant-based solutions, and relaxation
techniques are used to alleviate symptoms of mental
health disorders. Traditional practices, such as drum
therapy or massage, are based on the belief that
mental health is interconnected with physical and
spiritual health. Holistic approaches, such as
incorporating traditional approaches with modern
medicine, can enhance healthcare delivery and
patient care. By acknowledging the contributions of
traditional medicine and promoting evidence-based
practices, Uganda can build a more inclusive and
effective healthcare system [207].

Economic Impact of Traditional Medicine

Traditional medicine in Uganda has a significant
economic impact, contributing to employment, local
trade, and affordable healthcare. It generates income
through consultations, selling medicinal herbs, and

offering various healing services, supporting not
only practitioners but also their families and local
economies [217]. Traditional healers also engage in
herbal trade, cottage industries, and tourism,
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attracting tourists interested in cultural and
alternative  medicine  experiences. Traditional
medicine also plays a role in preserving cultural
heritage through cultural festivals, educational
programs, and community engagement activities. It
also provides cost-effective treatments, making it
accessible to communities with limited access to
conventional healthcare services [227. Traditional
medicine also complements modern healthcare by
providing additional treatment options and
preventive care. However, traditional healers face
economic challenges such as lack of formal
recognition, legal and regulatory issues, stigma and
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discrimination, limited resources and training,
market competition, economic vulnerability, and
challenges in standardization and quality control.
Addressing  these challenges and fostering
collaboration between traditional and modern
healthcare systems can enhance the economic and
healthcare contributions of traditional medicine in
Uganda. By addressing these challenges and
fostering collaboration between traditional and
modern healthcare systems, traditional medicine can
continue to play a crucial role in Uganda's economy

[24].

Public Perception and Acceptance

The Ugandan population's perception and
acceptance of traditional medicine are influenced by
deep-rooted cultural beliefs, trust in healers, and
cultural continuity. Traditional medicine is seen as a
continuation of their cultural heritage and is
preferred due to its integration with local customs,
rituals, and community practices. Trust in healers is
built on personal relationships, communal
knowledge, and the perceived effectiveness of
traditional treatments [257]. In contrast, modern
medicine is seen as a more accessible and affordable
alternative, especially in rural areas where
healthcare services may be inconsistent or perceived
as expensive. In urban areas and among more
educated populations, there is often a growing
acceptance of integrating traditional medicine with

modern healthcare. Factors influencing the choice
between traditional and modern medicine include
geographic accessibility, availability of resources,
cost and affordability, perceived efficacy and safety,
cultural and social influences, and the role of
education and awareness in shaping public
perception. Educational programs, training for
traditional healers, awareness campaigns,
community engagement, and addressing
misinformation are essential in shaping public
perception [10]. By promoting understanding,
reducing misinformation, and encouraging informed
decision-making, the integration of traditional and
modern healthcare approaches can enhance the
overall healthcare system and provide
comprehensive care to the population.

Traditional Medicine and Maternal/Mental Health

Traditional medicine plays a crucial role in maternal
and mental health in Uganda, with practices ranging
from herbal remedies to spiritual healing.
Traditional ~ birth  attendants  (TBAs) are
instrumental in providing maternal care, especially
in rural areas, and their integration with modern
healthcare services can enhance outcomes. In mental
health, traditional beliefs and practices often involve
spiritual and cultural approaches, which can be
integrated with modern mental health services to
provide comprehensive care. In pregnancy care,
traditional  remedies  often include  herbal
concoctions, dietary practices, and ritualistic
practices designed to support maternal health and
ease common pregnancy symptoms. Labor and
delivery practices often involve herbal medicines and
massage techniques to facilitate labor, while
postnatal care often involves herbal baths, dietary
recommendations, and specific rituals to aid
recovery. In child healthcare, traditional medicine
offers various remedies for common infant issues like
colic, teething, and infections. Herbal teas and
poultices made from Chamomile or Neem are used

for soothing babies, and certain foods are believed to
enhance milk production and maternal recovery.
TBAs have a significant role in Uganda's healthcare
system, providing assistance with deliveries,
prenatal and postnatal care, and cultural
competency. Successful integration involves TBAs
working in tandem with modern healthcare
providers, providing advice on diet, hygiene, and
health practices during pregnancy and after
childbirth, supporting breastfeeding, and providing
guidance on infant care. Challenges in integrating
traditional practices with modern healthcare services
include bridging knowledge gaps, lack of
standardization, limited resources, cultural
sensitivity, resistance to change, and successful
integration  through  collaborative  programs,
community health initiatives, mutual respect,
enhanced access to care, and cultural relevance.
Traditional medicine plays a significant role in
maternal and mental health in Uganda, with
practices ranging from herbal remedies to spiritual
healing. Integrating traditional practices with
modern mental health services can improve access,
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cultural relevance, and engagement in healthcare
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services.

CONCLUSION

The integration of traditional medicine with modern
healthcare in Uganda offers a promising solution to
improve maternal and mental health outcomes while
respecting the cultural heritage of traditional
practices. Traditional medicine, rooted in Ugandan
culture, provides significant contributions to health
care through herbal remedies, spiritual healing, and
the role of traditional birth attendants. However,
this integration presents challenges such as cultural
barriers, regulatory issues, and the need for
standardization. To bridge the gap between
traditional and contemporary approaches, Uganda
can foster mutual respect, collaborate, and support
evidence-based practices. Initiatives such as policy
development, educational programs, and joint health
initiatives have shown progress in integrating
traditional and modern practices, enhancing
accessibility and quality of care. Regulation and
standardization of traditional medicine are crucial
for ensuring safety, efficacy, and quality. Institutions

like the National Drug Authority (NDA) oversee
and support these practices, while ongoing research
and clinical trials confirm the safety and efficacy of
traditional therapies. Traditional medicine also has
an economic impact, supporting local economies and
providing affordable healthcare options. Addressing
economic challenges and fostering collaboration
between traditional and modern healthcare systems
can further enhance the contributions of traditional
medicine. Public perception and acceptance of
traditional medicine are influenced by cultural
beliefs, trust in healers, and perceived effectiveness
of treatments. Educational programs and awareness
campaigns can shape public perception and
encourage informed decision-making. In conclusion,
integrating traditional medicine with modern
healthcare in Uganda can lead to a more
comprehensive and culturally sensitive healthcare
system.

REFERENCES

1. Alum, E, U, Obeagu E, I, Ugwu O, P, C.
Cervical Cancer Unveiled: Insights into
HPV, Risks, and Therapeutic Frontiers.
Elite Journal of Public Health, 2024; 2 (6):
55-66.

2. Ugwu O, P, C, Anyanwu C, N, Alum E, U,
Okon M, B, Egba S, I, Uti D, E and
Awafung E, A. (2024).CRISPR-Cas9
Mediated Gene Editing for Targeted
Cancer Therapy: Mechanisms, Challenges,
and  Clinical  Applications.  Newport
International Journal Of Biological And
AppliedSciences,5(1):97-102.
https://doi.org/10.59298/NIJBAS/2024/ 5
.1.9297102

3. Kiondo, A., & Wanzala, P. (2020).
Integrating  traditional —medicine with
modern healthcare in Uganda: Policy
perspectives and challenges. Journal of
Traditional and Complementary Medicine,
10(3), 199-205.

4. Obeagu, E. I, Omar, D. E.,, Bunu, U. O,

Obeagu, G. U., Alum, E. U. and Ugwu, O.

P. C. Leukaemia burden in Africa. Int. J.

Curr. Res. Biol. Med., 2023; (1): 17- 22.

DOI:10.22192/ijcrbm.2023.08.01.003

Obeagu, E. 1., Alum, E. U, Obeagu, G.U.

and Ugwu, O. P. C. Prostate Cancer:

Review on Risk Factors. FEurasian

Experiment Journal of Public Health

(EEJPH). 2028; 4(1): 4

&

7.https://www.eejournals.org/public/uploa
ds/ 1688032824 _872978821bas373725554.p
df

6. Ndyomugyenyi, R, & Ndyomugyenyi, R.
(2018). The role of traditional birth
attendants in Uganda’s maternal healthcare
system. African Health Sciences, 18(2), 250-
258.

7. Alum, E. U, Ugwu, O. P. C., Obeagu, E.
[LUgwu, C. N.Beyond Conventional
Therapies: Exploring Nutritional
Interventions for Cervical Cancer Patients,
J, Cancer Research and  Cellular
Therapeutics, 8(1);1-6.
DOI:10.81579/2640-1053/180

8. Ibiam U. A, Uti, D. E., Ejeogo, C.C., Orji,
0. U. Aja, P. M,, Ezeani, N. N, Alum, E. U,,
Chukwu, C,, Aloke, C., Itodo, M. O., Agada,
S. A, Umoru, G. U, Obeten, U. N,
Nwobodo, V. O. G., Nwadum, S. K,
Udoudoh, M. P. Xylopiaaethiopica
Attenuates Oxidative Stress and
Hepatorenal Damage in Testosterone
Propionate-Induced = Benign  Prostatic
Hyperplasia in Rats. Journal of Health and
Allied  Sciences. 2024, 01: 1-148.
https://doi.org/10.1055/5-0048-1777836.

9. Mujinja, P. G. M., & Dachs, J. N. (2019).
Traditional medicine and its integration
with modern healthcare: Experiences from

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.


http://www.idosr.org/
https://doi.org/10.59298/NIJBAS/2024/5.1.9297102
https://doi.org/10.59298/NIJBAS/2024/5.1.9297102
http://dx.doi.org/10.22192/ijcrbm.2023.08.01.003
https://www.eejournals.org/public/uploads/1688032824_872978821ba373725554.pdf
https://www.eejournals.org/public/uploads/1688032824_872978821ba373725554.pdf
https://www.eejournals.org/public/uploads/1688032824_872978821ba373725554.pdf
https://doi.org/10.1055/s-0043-1777836

www.idosr.org

10.

11.

12.

13.

14.

15.

16.

17.

Uganda. BMC Complementary Medicine
and Therapies, 19(1), 250.

Alum, E. U, Obeagu, E. 1., Ugwu, O. P. C,,
Orji, O. U, Adepoju, A. O., Amusa, M. O.
Edwin, N.Exploring natural plant products

in breast cancer management: A
comprehensive review and future
prospects.International Journal of

Innovative and Applied Research. 2023;
11(12):1-9.ArticleDOI
URL:http://dx.doi.org/10.58538/1JIAR/2
055

Musinguzi, G., & Ndyomugyenyi, R. (2021).
Evaluating the efficacy and safety of
traditional remedies in Uganda: A review of
recent studies. Journal of
Ethnopharmacology, 272, 113940.
Kaboneka, L., & Sserwanga, A. (2022). The
impact of integrating traditional and
modern healthcare services on maternal
health in Uganda. Global Health Action,
15(1), 208-217.

Ssekamatte, T., & Okello, D. (2019).
Cultural attitudes and public perception of
traditional medicine in Uganda. African
Journal of Traditional, Complementary and
Alternative Medicines, 16(1), 97-104.

Amu, M., & Van den Berg, M. (2020).
Integrating traditional healers into the
modern healthcare system in Uganda:
Opportunities and challenges. Journal of
Global Health, 10(2), 020402.

Tendo, R., & Katende, D. (2021).
Traditional medicine practices and their
role in managing mental health issues in
Uganda. Mental Health and Substance Use,
14(2), 128-131.

Obeagu, E. I, Ahmed, Y. A., Obeagu, G. U,
Bunu, U. O., Ugwu, O. P. C. and Alum, E.
U. Biomarkers of breast cancer: Overview.
Int. J. Curr. Res. Biol. Med., 2023; (1): 8-16.
DOI:10.22192/ijerbm.2023.08.01.002.
Alum, E. U, Famurewa, A. C,, Orji, O. U,
Aja, P. M. Nwite, F., Ohuche, S. E,
Ukasoanya, S. C,, Nnaji, L. O., Joshua, D,

Igwe, K. U. and Chima, S. F.
Nephroprotective effects of
Daturastramonium leaves against
methotrexate nephrotoxicity via
attenuation of oxidative stress-mediated
inflammation and apoptosis in rats.

Avicenna Journal of Phytomedicine. 2023;
18(4): 377-387. doi: 10.22038/
ajp.2023.21903.

18.

19.

20.

21.

22.

23.

24

81

Maina, 2024
Bayo, A., & Muliira, J. K. (2019). The
economic impact of traditional medicine on
rural communities in Uganda. Health
Policy and Planning, 34(7), 529-536.
Alum, E, U, Uti D, E., Obeagu E, I., Ugwu,
O, P, C, Alum, B, N. Cancer's Psychosocial
Aspects: Impact on Patient Outcomes. Elite
Journal of Medicine, 2024; 2(6): 32-42.
Namutebi, M., & Sserwanga, A. (2020).
Policy and regulatory frameworks for
traditional medicine in Uganda: A review.
Health Policy, 124(8), 857-867.
Alum, E. U, Ugwu, O. P. C, Obeagu, E.
[.Cervical Cancer Prevention Paradox:
Unveiling Screening Barriers and Solutions,
J, Cancer Research and  Cellular
Therapeutics. 2024, 8(2):1-5.
DOI:10.81579/2640-1058/182
Obeagu, E. 1., Alum, E. U, Obeagu, G.U.
and Ugwu, O. P. C. Benign Prostatic

Hyperplasia: A Review. Eurasian
Experiment Journal of Public Health
(EEJPH). 2023; 4(1): 1-

3.https://www.eejournals.org/public/uploa
ds/1687980288_52785ca83ccOc789d8ae.pdf
Ibiam, U. A., Uti, D. E,, Ejeogo, C. C., Orji,
O. U, Aja, P. M, Ezeaani, N. N, Alum, E.
U.,Chukwu, C., AlokeC., Chinedum, K. E,,
Agu, P. and Nwobodo, V.In Vivo and in
Silico Assessment of Ameliorative Effects of

Xylopiaaethiopica on Testosterone
Propionate-Induced ~ Benign  Prostatic
Hyperplasia.Pharmaceut Fronts. 2023;5:

e64—e76.D01:10.1055/5-0043-1768477

Alum, E. U, Inya, J. E,, Ugwu, O. P. C,
Obeagu, . E., Aloke, C., Aja, P. M., Okpata,
M. G, John, E. C, Orji, M. O. and

Onyema, O. Ethanolic leaf extract of
Daturastramonium attenuates
Methotrexate-induced Biochemical
Alterations in  Wistar Albino rats.

RPSPharmacy and Pharmacology Reports,
2023; 2(1):1-6. doi:
10.1093/rpsppr/rqac011.

Aja, P. M., Agu, P. C, Ezeh, E. M., Awoke,
J. N, Ogwoni, H. A, Deusdedit, T,
Ekpono, E. U, Igwenyi, I. O, Alum, E.
U, Ugwuja, E. I, Ibiam, U. A, Afiukwa, C.
A. and Adegboyega, A. E. Prospect into
therapeutic potentials of Moringa oleifera
phytocompounds against cancer upsurge: de
novo synthesis of test compounds,
molecular docking, and ADMET studies.
Bulletin of the National Research Centre.

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.


http://www.idosr.org/
http://dx.doi.org/10.58538/IJIAR/2055
http://dx.doi.org/10.58538/IJIAR/2055
http://dx.doi.org/10.22192/ijcrbm.2023.08.01.002
http://dx.doi.org/10.1055/s-0043-1768477
https://link.springer.com/article/10.1186/s42269-021-00554-6
https://link.springer.com/article/10.1186/s42269-021-00554-6
https://link.springer.com/article/10.1186/s42269-021-00554-6
https://link.springer.com/article/10.1186/s42269-021-00554-6
https://link.springer.com/article/10.1186/s42269-021-00554-6

www.idosr.org Maina, 2024
2021; 45(1): 1-18. 00554-6.
https://doi.org/10.1186/542269-021-

82
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.


http://www.idosr.org/
https://doi.org/10.59298/IDOSRJAS/2024/9.2.768200

