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ABSTRACT

Diarrheal diseases continue to be a major global health concern, particularly in developing regions, where
they are a leading cause of morbidity and mortality in children under five. The overuse and misuse of
antibiotics in treating diarrheal infections have led to the emergence of multi-drug-resistant (MDR)
enteric pathogens, including Escherichia coli, Shigella spp., Salmonella spp., and Vibrio cholerae. As
conventional antibiotics become less effective, there is an urgent need for alternative treatments.
Medicinal plants, long used in traditional medicine, have shown promising antimicrobial properties
against drug-resistant diarrheal pathogens. This paper investigates the efficacy of antimicrobial medicinal
plants such as Warburgia salutaris, Hoslundia opposita, Allium sativum, and Moringa stenopetala in treating
MDR diarrhea. The study reviews case studies, mechanisms of action, and potential integration into
modern healthcare. While these plants offer a viable alternative to conventional antibiotics, challenges
such as standardization, regulatory approval, and large-scale clinical validation remain. Future research
should focus on in-depth pharmacological studies and policy development to facilitate the incorporation of
medicinal plants into mainstream medicine.
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INTRODUCTION

Diarrheal diseases are the second leading cause of death worldwide, taking the lives of around 525,000
children under the age of 5 every year. Inappropriate antimicrobials are often used to treat acute diarrhea,
frequently compounded by the prescription of unneeded remedies. Drug resistance in enteric bacteria is a
major concern. Furthermore, treating children with a minimal reaction to antibiotics can be dangerous.
Among the drugs used most commonly for the treatment of diarrhea are antibiotics. Though beneficial in
rapidly controlling the condition, using antibiotics excessively increases drug-resistant strain growth.
Instead of addressing the source of a stressful state, an antibiotic can be an incorrect solution. Various
microorganisms have developed antibiotic resistance [1, 27. Most enteric bacteria form colonies resistant
to existing antimicrobials. Shigella is a gastrointestinal bacterium resistant to more than 80% of
antibiotics. It is increasingly prevalent in bacteria such as Salmonella. Africa, Latin America, and Asia
now report alarming resistance patterns. The alarming trend of enteric bacteria developing resistance to
existing antimicrobials compels us to explore the efficacy of antimicrobial medicinal plants as alternatives.
Medicinal plants have long been seen as the backbone of conventional medicine because they have a
lengthy history of being used in traditional medicine. The paper aims to address two main causes of
diarrhea and drug resistance [3, 4.
Understanding Drug-Resistant Diarrhea

Diarrheal disease remains a major public health problem worldwide. Managing diarrhea caused by
various means is the purpose of doctors, nurses, and pathologists. Any diarrhea becomes difficult to
manage once it becomes resistant to drugs. Before attempting to treat any patient, it is important to
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understand the rarity and prevalence of the problem, along with the various groups in which it is seen.
The resistance of bacteria to conventional medications ultimately leads to their ability to suppress the
same pathogenic bacteria, causing the illness after learning to withstand the majority of the drugs,
making management difficult. When a bacterium is resistant to one or more drugs, it consequently is not
killed when exposed to antibiotics meant to treat it. Multi-drug and extensive-drug resistance in E. coli is
a common trait. This includes resistance to penicillins, third-generation cephalosporins, and other
antibacterial agents. Multi-drug-resistant E. coli and Shigella species are caused not only by multiple
resistance to the commonly available drugs but also due to their resistance to crucial drugs, which include
quinolones, lincosamides, and macrolides, to which many patients are allergic. The percentage resistance
shown by fifth-generation drugs like carbapenems in clinical isolates of E. coli varies from 18% to 100%
according to geography. Antibiotic-resistant enteric infections: One of the major concerns of antibiotic
safety in the case of enteric diseases includes antibiotic-resistant enteric infections. Enteric infections, also
known as infections that spread from food or water, are a common and serious health concern for large
populations. These infections are responsible for diseases like gastroenteritis, causing irritation and
inflammation of the stomach and intestines due to exposure to this type of infection. Antibiotics are
increasingly used not only to treat diarrhea in these conditions but also as prophylactics to contain the
rising severity of the increasing spread of drug-resistant strains and concomitant mortality. Antibiotic
resistance is increasingly detected even in therapeutic diarrhea due to usual bacterial causes. Surveillance
from multiple countries highlights the prevalence of diarrheal-causing bacteria such as Escherichia coli,
Salmonella spp., Shigella spp., and Vibrio cholerae, which are multi-drug resistant. Altered gene transfer
mechanisms, as well as restrictions on any antibiotics' usage, are the various mechanisms being utilized to
combat this resistance issue. Ecosystems, the environment, and humans are responsible for generating
and maintaining antibiotic resistance. Genomic studies reveal that joint studies in the strain of Vibrio
cholerae reveal antibiotic-resistant properties being transferred horizontally between pathogens and
other virulent genes [5, 6, 7.

Causes and Implications
The dramatic rise in antimicrobial resistance to the most commonly recommended diarrheal disease
treatments is the result of both biological and environmental factors. Biological factors include the
mutation-based ecology of resistance, a particular concern for bacteria given their unparalleled ability to
rapidly acquire and share resistance traits. Environmental factors exacerbate the rise of drug resistance.
One major underpinning of environmental resistance is the use and particularly the misuse of
antimicrobials. Mass antibiotic usage in animal agriculture, cases of overprescribing by healthcare
providers, or the dispensing of these drugs without requisite prescription or oversight are primary
contributors to drug-resistant disease 8, 9. Diarrheal disease is highly contagious and can easily spread
among households, public areas, and entire communities. An estimated 2 billion cases occur in children
every year, causing up to 15% of all deaths in kids under age 5 worldwide. Developing countries often
lack the resources to provide and enforce clean, safe conditions for water, sanitation, and hygiene, which
are the primary ways to prevent diarrheal disease from occurring in children. Compounding the issue is
the increasingly apparent capacity for bacteria to spread from younger to older individuals, thereby
sharing drug-resistant pathogens with greater populations. These are all real factors in creating ideal
conditions for the rise and transmission of drug resistance. Understanding the factors that underpin the
emergence of drug resistance can lead the way to strategies to address underlying causes and prevent the
disease from occurring or the condition from worsening [10, 117].
Antimicrobial Properties of Medicinal Plants

There exist various plants that have demonstrated antimicrobial properties, indicating their possible use
as alternatives to classical antibiotics. For example, Euphorbia abyssinica contains bioactive compounds
that are active against methicillin-resistant Staphylococcus aureus. Vohlivialiantha contains peptides that
are effective against multidrug-resistant Mycobacterium avium. Allium sativum contains allicin, which
has antiplasmid activity against E. coli. For the active compounds found in the investigated plants
countering diarrhea-causing and multidrug-resistant pathogens, the following mechanisms are described:
1) The bioactive compounds inhibit the expression of efflux pumps, effectively increasing the sensitivity of
the pathogen to common pharmaceuticals, even multidrug-resistant ones. 2) The bioactive compounds
may also attack the cell walls of the pathogens, causing cell lysis. 3) Plants containing bioactive
compounds may maintain normal flora in the gut, diminishing dehydration and maintaining soft stool in
affected persons. For centuries, gastrointestinal infections have been treated with traditional medicine.
Research and development of plants' bioactive compounds that counter diarrhea with a focus on inhibiting

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited

Page | 42


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

https://rijournals.com/scientific-and-experimental-sciences/
drug expulsion and eradicating associated pathogens have already begun, proving the effectiveness once
again. It is then hypothesized that plant species worldwide, in local areas of cultivation, could be
developed as low-cost, synergistic alternatives or complements to classical antimicrobial diarrhea therapy.
It may very well be that in a rural community heavily affected by drug resistance, resistance to the active
compounds in medicinal plants has not developed, making it an invaluable backup solution. Botanical
drugs have successfully been integrated into modern pharmaceuticals [12, 13, 14].
Case Studies and Efficacy

Case Study 1. Warburgia salutaris, Hoslundia opposita, and Strychnos madagascariensis: All of the plants
in this study are obtained from traditional practitioners practicing within the hospital’s catchment area.
The doses of WM and HM are those used by the traditional healer, employed for adults and patients
above 5 years and children less than 5 years. Overall, 22/30 and 9/12 patients in the two arms given WM
and HM respectively recovered. There were no significant differences between the outcomes in the WM
and HM-treated groups, although the initial recovery in 4 days was noted in HM, which was shorter than
in the WM arm where it ranged from 6 to 14 days. Preparation methods, dosage, and application may
vary, which might affect product efficacy. For legal clarification by the government, extensive studies are
still required to ascertain the effectiveness of MP in agreement with the scientific requirement, i.e., the
development of national guidelines for MPM with a focus on quality assurance and safety monitoring for
further public use. There is enough evidence of HM being used alone in the treatment of drug-resistant
groups, confirming its efficiency above 50% in patients who are resistant to drugs [15, 16, 17]. Case
Study 2. Decoction of Warburgia salutaris, Hoslundia opposita, Amaranthus graecizans, Azadirachta
indica, and Moringa stenopetala were empirically employed in the outpatient clinic of controls between
2007 and 2009. The treatment regimen and outcome reports can only be compiled based on case files. The
retrospective cohort study, which is treated strictly according to national regulations in its respective
version, is accessible for adults as well as children over 10 years of age; children aged 6 to 10; and non-
pregnant patients. A total of 10 patients were respectively given full-scale DRM, IRM, and HOM. Full-
scale DRM and IRM, which were chosen to complement DRG therapies, were assigned to seven different
subjects with different dose indications. Relevant for study purposes, the few cases of strict MPM
exposure, IRM, and HOM, on their own or in increased doses, showed noteworthy recovery percentages.
Management of drug-resistant E. coli in 16 cases disclosed varied efficacy of MP alone. In detail, MPs as
DM, Functioning-Resistant Antidiarrheal, or DRG complemented with full DRM dosage, and good FA,
proved effective in about 75%, 70%, and 63% of cases, respectively [18, 19, 207].

Challenges and Future Directions
Integration of antimicrobial medicinal plants into current healthcare systems poses several challenges in
terms of safety and efficacy. Modern medicine requires drug standardization, tight quality control, and
regulatory frameworks. It is important to distinguish ethnopharmacological efficacy from geographical
and temporal variations. FFor instance, environmental growing conditions may affect the efficacy of plants.
While traditional knowledge of antiamoebic plant use is based on expert judgment, modern medicine
demands quantitative parameters. There are also substantial differences between traditional and modern
plant use. For instance, seven of the ten antiamoebic plants could not be used safely in moderate dosages,
say three times a day over ten days. Overall, these results revealed a large gap between traditional plant
use and modern requirements for inclusion in standard medicine and healthcare. While advocating further
research on novel drugs from plants, the possible applications of plants with moderate antimicrobial
potential should not be disregarded. A combination of in vivo studies in the target population and in vitro
studies could help to identify the plants with high potential. Several future research options are
recommended. Specifically, the use of cross-cultural data is suggested for several therapeutic application
areas. With the extinction of both ancient healers and plants, traditional knowledge of medicinal plants is
at risk of being lost. Distortion and loss of knowledge may lead to a depletion of the most useful measures
to fight drug-resistant diarrhea. Geographical data could be combined with methods for finding relevant
bioactivity, target molecules, and other relevant medical information. In addition, publicly funded
research is driven by the public health needs of society. To engage the public and bring them to a point
where they can discuss openly what constitutes an acceptable public health standard in support of further
scientific research, it could be of value to educate the public about the most straightforward uses of
medicinal plants across different cultures and societies. The use of medicinal plants in many parts of the
world is not a phenomenon of poverty or dereliction but is a simple sound choice. A convincing story
about the value of medicinal plants in healthcare resonates well with many people, judging by their
behavior when they get sick. Furthermore, efforts should be taken to create an understanding of policy.
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Regulators and politicians are the ultimate gatekeepers of safe and effective antimicrobials. Once they
realize that herbal medicinal plants do indeed have potential gaps in the market, they could be supportive
in the development of methods and standards required to fill that gap. Policies could include: the demand
for good-quality medicinal plants in a post-industrial environmental economy; investment in selected
unpatented drug discovery research on medicinal plants, including the observation of cultural approaches
and their application to selected unmet needs and opportunities in healthcare; the development of
standards that reflect the unpatented and often geographical nature of plant preparations; commitment to
the use of the results of this knowledge in post-surgical therapeutics and the preservation of its contents
in non-privatized form [21, 22, 23, 24, 257.

CONCLUSION
Antimicrobial medicinal plants provide a promising solution to the growing challenge of drug-resistant
diarrheal diseases. With their rich history in traditional medicine and demonstrated efficacy against MDR
enteric pathogens, these plants can serve as either standalone treatments or adjuncts to existing
therapies. However, their full potential can only be realized through further scientific validation,
standardization, and regulatory oversight. Bridging the gap between traditional herbal knowledge and
modern medicine requires multidisciplinary collaboration among researchers, policymakers, and
healthcare practitioners. As antibiotic resistance continues to threaten global health, harnessing the
therapeutic potential of medicinal plants presents an innovative and sustainable approach to combating
drug-resistant diarrhea.
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