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Abstract
Emerging diseases are those that appear in a population for the first time or previously existed, but rapidly increase in 
incidence or geographic range. During the coronavirus disease 2019 (COVID-19) pandemic, ethnopharmacological practices 
became prominent in Nigeria because herbal remedies were affordable, locally accessible, and supported by longstanding 
cultural trust. However, despite broad public use and some regulatory progress, evidence for the safety, efficacy, 
standardization, and clinical application of these remedies remains limited. This narrative review examines the integration of 
ethnopharmacology into Nigeria’s COVID-19 response, evaluates its strengths, constraints, and lessons, and considers future 
pathways for incorporating ethnopharmacological practices into epidemic preparedness and response strategies. It reviews 
literature and regulatory information published from 2015 to 2025, focusing on herbal remedies used during the pandemic, 
regulatory listing processes, and key research gaps. Common remedies were derived from Zingiber officinale, Allium sativum, 
Citrus limon, Curcuma longa, and Garcinia kola. The National Agency for Food and Drug Administration and Control in Nigeria 
accelerated toxicological testing and listed 14 local herbal medicines, including Pax Herbal Cugzin, Niprimune, and IHP Detox 
Tea. This established a baseline safety for human consumption but did not validate therapeutic efficacy against severe acute 
respiratory syndrome coronavirus 2, which requires rigorous clinical trials. Although some formulations showed promising 
findings in preliminary clinical, in silico, and in vitro studies, the evidence was constrained by small pilot samples, absence of 
multiphase randomized controlled trials, insufficient in vivo pharmacokinetic data, and difficulties in isolating active 
compounds necessary for batch-to-batch consistency. Strengthening Nigeria’s resilience to future epidemics will require 
sustained investment in scientific research infrastructure, toxicogenomic and metabolomic studies, robust intellectual property 
frameworks for indigenous knowledge, and transparent public communication to reduce misinformation and product misuse.

Introduction

Emerging diseases are diseases that either spread in a population 
for the first time or may have existed in the past but are spreading 
geographically or rapidly.1 Beyond the immediate medical 
expenses, emerging diseases have significant economic effects. 
They may hinder travel and trade or raise unwarranted concerns, 

particularly if there are persistent rumors of deliberate use. Well-
coordinated worldwide surveillance and response are the solutions 
to the global threat posed by emerging diseases. The first incident 
of coronavirus disease 2019 (COVID-19) was reported in Wuhan, 
China, in November 2019. How exactly it spread locally remains 
unknown. However, in less than 3 years, more than 500 million 
cases and over 6 million deaths were reported in approximately 
194 countries.2 The first case of COVID-19 in Africa was reported 
in Egypt on February 14, 2020, and within 3 years, nearly 9 
million cases were reported, with about 175 thousand deaths.3,4 
The first reported case of COVID-19 in Nigeria was on February 
27, 2020. The number of reported cases peaked at week 52, i.e., 
January 18 to 24, 2021.5,6

The pandemic exposed stark inequities in global healthcare 
infrastructure, particularly regarding the slow pace at which 
Western therapeutics and vaccines were transferred to developing 

https://doi.org/10.14218/JERP.2026.00004
https://crossmark.crossref.org/dialog/?doi=10.14218/JERP.2026.00004&domain=pdf&date_stamp=2026-08-04
https://orcid.org/0009-0000-6602-0387
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.14218/JERP.2026.00004
https://www.xiahepublishing.com/journal/jerp
https://www.xiahepublishing.com/journal/jerp
https://orcid.org/0009-0000-6602-0387
https://orcid.org/0009-0000-6602-0387
https://orcid.org/0009-0000-6602-0387
https://orcid.org/0009-0000-6602-0387
mailto:eagbamu@delsu.edu.ng
mailto:eagbamu@delsu.edu.ng
mailto:eagbamu@delsu.edu.ng
https://doi.org/10.14218/JERP.2026.00004


J Explor Res Pharmacol Agbamu E. et al: Ethnopharmacology in COVID-19

2 DOI: 10.14218/JERP.2026.00004  |  Volume 11 Issue 3, September 2026

nations. Due to the fragile nature of the pharmaceutical supply 
chain, renewed global interest emerged in exploring alternative 
and complementary healthcare paradigms, specifically 
ethnopharmacology and natural product drug discovery, to build 
long-term pandemic resilience.7

A large number of existing therapeutic solutions trace their 
origins to indigenous botanical knowledge. In the face of a novel 
viral threat for which no specific, safe, and efficacious cure exists, 
targeted screening of medicinal plants offers a distinct strategic 
advantage. Rather than depending solely on time-intensive de 
novo synthetic drug discovery, ethnopharmacological approaches 
leverage centuries of empirical human observation. This approach 
focuses on identifying complex chemical entities with broad-
spectrum antiviral, anti-inflammatory, and immunomodulatory 
properties that can mitigate severe symptom cascades.8

In sub-Saharan Africa, specifically Nigeria, African traditional 
medicine is a critical component of the integrated primary 
healthcare system. As a result of fragile formal healthcare infra-
structure, economic constraints, and deep-seated cultural 
acceptance of traditional healing practices, an estimated 80% of 
the local population relies on herbal remedies.9 At the peak of the 
COVID-19 pandemic, international borders were closed and 
global supply chains collapsed due to varying policies, such as 
lockdowns, leaving Nigeria with acute therapeutic shortages. In 
response, local populations and traditional healthcare practitioners 
turned to traditional remedies to manage symptoms such as fever, 
dry cough, and respiratory distress.10 Ethnobotanical surveys 
across various geopolitical zones in Nigeria documented 
widespread use of prominent medicinal plants such as Zingiber 
officinale (ginger), Allium sativum (garlic), Citrus limon (lemon), 
and Azadirachta indica (neem), either as decoctions or infusions.11 
Recognizing this surge, institutional bodies in Nigeria, such as the 
National Institute for Pharmaceutical Research and Development 
(NIPRD) and the National Agency for Food and Drug Adminis-
tration and Control of Nigeria (NAFDAC), accelerated efforts to 
evaluate and standardize a total of 14 herbal medicines against 
COVID-19.12 This review aims to investigate how ethnopharma-
cology was used in Nigeria as part of the response to COVID-19, 
evaluate the strengths, constraints, and lessons learned from this 
strategy, and suggest a roadmap to include ethnopharmacological 
practices in emerging epidemic response plans and strategies.

Although several reviews have discussed the role of traditional 
medicine and ethnopharmacology in the management of COVID-
19, most have focused on global perspectives, individual 
medicinal plants, or specific traditional medical systems, such as 
traditional Chinese medicine and Ayurveda, with limited emphasis 
on the Nigerian context.7,11,13 This review aims to provide a 
distinct Nigerian perspective by integrating evidence on 
indigenous medicinal plants, regulatory responses by institutional 
bodies in Nigeria, such as the NAFDAC and the NIPRD, locally 
developed herbal formulations, and practical experiences of 
traditional medicine use during the pandemic. In addition, the 
review incorporates recent evidence published from 2015 to 2025, 
including updates on Nigerian herbal products undergoing clinical 
evaluation, emerging pharmacological studies of plant-derived 
antiviral agents, and evolving policy initiatives. Furthermore, this 
review adopted a translational perspective, linking traditional 
knowledge with clinical integration and future drug development 

pathways. By identifying research gaps and proposing strategies 
for scientific validation, standardization, and integration of 
ethnopharmacology into epidemic preparedness, this review 
provides a comprehensive framework for translating indigenous 
medicinal knowledge into evidence-based interventions for 
COVID-19 and future emerging infectious diseases.

The study used a narrative review approach, and a literature 
search was conducted in scientific databases, including Google 
Scholar, PubMed, Scopus, and Web of Science, as well as 
institutional websites such as those of the World Health 
Organization (WHO), NAFDAC, and NIPRD. Search terms 
encompassed keywords derived from the topic and included 
“ethnopharmacology”, “emerging diseases”, “ethnopharmacology 
in emerging diseases”, and “lessons from COVID-19 in Nigeria”. 
The review was a narrative review, and studies published from 
2015 to 2025 were grouped into themes (subheadings), which 
included traditional medicines used during COVID-19 in Nigeria 
and other parts of the world, gaps during the COVID-19 pandemic 
in Nigeria, ways through which ethnopharmacology has helped 
address emerging diseases in the country, and future research 
directions and prospects that policymakers and other stakeholders 
should consider. As this was a narrative review, no quantitative 
meta-analysis was undertaken, and no risk-of-bias assessment was 
performed.

Traditional medicine used during COVID-19

Reliance on medicinal plants has been attributed to their 
affordability, effectiveness, safety, cultural preferences, and ample 
accessibility whenever needed. Ethnobotanical surveys have 
documented extensive community knowledge and use of 
medicinal plants.14 During the COVID-19 pandemic, traditional 
healers and communities continued to use diverse medicinal 
plants.13,15

Medicinal plants that were part of some traditional remedies 
include:

Ginger (Zingiber officinale): Used for respiratory relief and 
immune boosting16

1.

Garlic (Allium sativum): Claimed to have antiviral properties172.
Turmeric (Curcuma longa): Known for its anti-inflammatory 
and antioxidant effects18

3.

Artemisia annua: Has antimalarial properties and has shown 
antiviral activity against severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2)19

4.

Neem (Azadirachta indica): Used in West Africa for its 
antiviral properties20

5.

Herbal teas: Herbal teas based on perilla and sage exhibit 
antiviral activity against SARS-CoV-2, including variants of 
concern such as Alpha, Beta, Delta, and Omicron.21

6.

Several phytoconstituents in these plants have been implicated 
in their biological activities. Curcumin is a known phytocon-
stituent of Curcuma longa and is widely recognized for its 
profound anti-inflammatory and antioxidant mechanisms 
associated with SARS-CoV-2 infections.18 Additionally, 
artemisinins (sesquiterpene lactone derivatives) in Artemisia 
annua have shown distinct in vitro antiviral activity directly 
against SARS-CoV-2 (Table 1).17-20,22-24
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Table 1. Some medicinal plants and major phytoconstituents against COVID-19

Medicinal plant Major phytoconstituents Potential mechanism against COVID-19

Ginger (Zingiber officinale) 6-Gingerol, 6-Shogaol, 8-Gingerol, 10-Gingerol, 
Zingerone, Gingerenone A, Paradols, Zingiberene

Inhibits SARS-CoV-2 main protease (Mpro), 
suppresses viral replication, antioxidant and 
immunomodulatory effects22

Bitter kola (Garcinia kola) Kolaviron, Garcinol, Garcinoic acid, Kolaflavanone, 
Garcinia biflavonoids, Xanthones

Anti-inflammatory, antioxidant, NF-κB inhibition, 
immune modulation, potential antiviral activity23

Lemon (Citrus limon) Hesperidin, Eriocitrin, Diosmin, Naringin, Quercetin, 
Limonene, Limonin, Vitamin C

Inhibits viral entry and Mpro, antioxidant and 
immune-enhancing activities24

Neem (Azadirachta indica) Azadirachtin, Nimbolide, Nimbin, Nimbidin, 
Gedunin, Quercetin, Salannin

Inhibits viral proteases and spike protein 
interactions, anti-inflammatory and 
immunomodulatory activities20

Sweet wormwood (Artemisia 
annua)

Artemisinin derivatives, Artemisinin, Artesunate, 
Artemisinic acid, Flavonoids, Quercetin, Luteolin, 
Chlorogenic acid

Inhibits SARS-CoV-2 replication and inflammatory 
pathways19

Garlic (Allium sativum) Allicin, Ajoene, Alliin, Diallyl sulfide, Diallyl disulfide, 
S-allyl cysteine, Organosulfur compounds

Antiviral, immune stimulation, inhibition of viral 
replication and cytokine production17

Turmeric (Curcuma longa) Curcumin, Demethoxycurcumin, 
Bisdemethoxycurcumin, Turmerone, Ar-turmerone, 
Curlone

Inhibits viral entry and replication, suppresses 
cytokine storm and oxidative stress18

China

China utilized traditional Chinese medicine extensively during the 
pandemic. Formulas such as Qingfei Paidu decoction (containing 
21 herbs) were incorporated into national guidelines.25,26 Another 
major product, Lianhua Qingwen capsules, improved symptoms 
and recovery time in patients with mild COVID-19.27-30 A 
randomized, double-blind, international multicenter trial protocol 
has also been published for Lianhua Qingwen.31

India

AYUSH medicines were extensively used in India for COVID-19 
prevention and management, including preparations containing 
Ashwagandha, Giloy, and Tulsi.32,33 Clinical studies also 
evaluated traditional Indian medicines alone or alongside modern 
treatments.34

Africa

Traditional, complementary, and alternative medicine use is 
widespread across sub-Saharan Africa, although prevalence varies 
markedly across settings and populations.35 In Madagascar, the 
government promoted COVID-Organics, a tonic made from 
Artemisia annua.36,37 In South Africa, local herbs such as buchu, 
African potato, and Sutherlandia were used.38,39

Regulatory listing for herbal medicines used in Nigeria during 
COVID-19

A cross-sectional survey in southeastern Nigeria found that herbal 
products were the most commonly used form of self-medication 
for COVID-19 prevention or treatment and were usually self-
prepared.40 While many of these remedies are staples in Nigerian 
traditional medicine for treating respiratory symptoms, the WHO 
and NAFDAC emphasized that these remedies require rigorous 

scientific validation through clinical trials to confirm their safety 
and efficacy.12

A survey of Nigerian healthcare practitioners found that more 
than half considered herbal medicine use for COVID-19 
unsubstantiated, while most supported further safety and efficacy 
research.41 It is important to note that NAFDAC listing denotes 
that a product is safe for human consumption based on 
toxicological evaluations, without validating the product’s efficacy 
in treating or curing COVID-19.42 According to NAFDAC, the 
medicines are safe for consumption, but their efficacy remains to 
be established through rigorous clinical trials. Currently, the 
agency lists herbal medicines after conducting toxicological and 
microbiological evaluations to ensure that they are, at a minimum, 
safe. The listing status is valid for 2 years and is renewable. A 
claim of a cure must be subjected to clinical evaluation through 
well-controlled, randomized clinical trials following an approved 
clinical trial protocol.42

Frequently used natural remedies included lemon (Citrus limon), 
ginger (Zingiber officinale), garlic (Allium sativum L.), and 
turmeric (Curcuma longa).43 These substances were typically 
prepared by either boiling them or extracting their active 
components through blending, followed by sieving to remove 
residues. To preserve them for repeated use, the mixtures were 
either reheated daily or stored in refrigerators. Other commonly 
used herbs included neem leaves (Azadirachta indica), pawpaw 
leaves (Carica papaya), guava leaves (Psidium guajava), 
lemongrass (Cymbopogon citratus), scent leaf (Ocimum 
gratissimum), bitter leaf (Vernonia amygdalina), detox tea, anise (
Pimpinella anisum), and wormwood leaf (Artemisia absinthium).43

Collaborative scientific evaluation of Nigerian ethnomedicines 
predates COVID-19; one study involving NIPRD, Pax Herbal 
Clinic, and traditional healers screened indigenous remedies for 
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antimycobacterial activity.44

Gaps during the COVID-19 pandemic in Nigeria

Lack of scientific validation for safety and efficacy

In Nigeria, ethnopharmacology surged during the COVID-19 
pandemic. Many Nigerians, especially older adults and those with 
long-term medical conditions, resorted to native herbal remedies 
as preventive or curative measures due to limited access to 
biomedical solutions during the early stages of the outbreak.45 
Although the regulatory body (NAFDAC) accelerated the listing 
of some herbal remedies, they were not approved as potential 
cures. Hence, scientific evidence supporting their efficacy or 
interactions with other therapies was still lacking.

Herbal mixtures produced from Dogoyaro (neem), ginger, 
garlic, pawpaw leaves, soursop leaves, bitter plants, and 
lemongrass were either inhaled as steam or consumed as 
decoctions.46 Clinical studies, toxicological evaluations, and 
phytochemical screening had not, however, been extensively 
performed on these mixtures. Their pharmacodynamics and 
pharmacokinetics in relation to COVID-19 were therefore unclear, 
raising significant safety concerns, especially for patients who 
were at high risk or who were taking traditional antiviral or 
antipyretic medications concurrently.

The problem was worsened by the lack of research infra-
structure devoted to validating traditional treatments. Nigeria’s 
intellectual property and patent regulations do not sufficiently 
support the official recognition or regulation of traditional 
knowledge, making it difficult to encourage traditional practi-
tioners to participate in collaborative research.47 Because of this 
gap, incorporating herbal knowledge into official healthcare 
systems became more difficult, reducing the potential for stand-
ardizing and potentially utilizing useful compounds through 
appropriate formulation and dose research. The use of unproven 
therapies had serious repercussions. Some users abandoned the 
idea of seeking hospital care because they believed that natural 
remedies would alleviate their symptoms. In other instances, high 
quantities of mixtures or improper combinations with medications 
may have increased the  r isk  of  renal  problems or  
hepatotoxicity.46,48 Furthermore, because these medicines lacked 
pharmacovigilance protocols, adverse effects were either misre-
ported or underreported. Despite these challenges, reassurance and 
active engagement with traditional practitioners have proved 
successful through the established framework instituted by NIPRD 
and the strict, phased NAFDAC guidelines for herbal products.

Misuse and misinformation surrounding herbal remedies

The pervasive ignorance and misuse of herbal remedies during the 
pandemic represented a serious challenge. Early in the pandemic, 
the WHO issued a warning about the possibility of an 
“infodemic”, in which an influx of false information spreads more 
rapidly than the virus itself. Nigeria was not exempt. Informal 
networks, places of worship, and especially social media platforms 
such as Facebook and WhatsApp were used to spread 
misinformation.49 Unverified claims, such as killing the virus by 
steaming with lemon and ginger or preventing infection by 
consuming large amounts of garlic and onions, gained popularity 
despite a lack of evidence. A Nigerian survey reported widespread 

use of dietary and herbal supplements during the pandemic, with 
88.5% of participants indicating that they had taken such 
products.50 It is concerning that 30.8% of respondents reported 
that effective COVID-19 medications had already been developed 
but were being withheld for financial or political reasons. Some 
individuals also believed that spraying alcohol on the body or 
steaming were useful forms of treatment.51 A false sense of 
security was exacerbated by this trend, making it more difficult to 
follow evidence-based recommendations such as masking, 
physical distancing, and ultimately immunization, as it became 
challenging to distinguish immune support from true antiviral 
treatment.

As a result, adaptive strategies and communication messages 
were required following vaccine hesitancy. Targeted awareness 
campaigns and messages providing transparent information about 
COVID-19 vaccine safety, efficacy, and development processes 
were also employed to promote accurate knowledge sharing and 
improve treatment acceptance and compliance.49

Addressing COVID-19 through ethnopharmacology in Nigeria

Nigeria is endowed with a rich heritage of medicinal plant species 
that may be utilized for a variety of purposes. Ethnopharmacology 
and medicinal plants have been used to manage several emerging 
diseases, such as COVID-19, human immunodeficiency virus 
(HIV)/AIDS, and antimicrobial resistance (AMR).

COVID-19

COVID-19 is a global disease caused by infection with SARS-
CoV-2.10 Vaccination has been one of the most practical and 
successful strategies to stop the spread of SARS-CoV-2 since the 
pandemic began. New vaccines for the pandemic are often verified 
and validated through rigorous and lengthy scientific procedures. 
Vaccines generally require preclinical testing and phased clinical 
trials to evaluate safety and efficacy, although accelerated 
pathways may be used during public health emergencies. Several 
African herbal remedies have reached various stages of clinical 
trials, although only a few have published phase III results.12 
Additionally, few Nigerian herbal remedies have progressed to 
various stages of preclinical trials or received regulatory clearance 
for testing in humans for COVID-19 management (Table 2).52-54

IHP Detox Tea is a polyherbal blend containing Andrographis 
paniculata, Garcinia kola (bitter kola), and Psidium guajava 
(guava). A total of 72 patients were enrolled in the trial program. 
The results revealed no deaths in the herbal treatment group 
compared with 3 deaths in the placebo group. Additionally, 
patients receiving IHP Detox Tea demonstrated faster viral 
clearance and were discharged earlier than controls (shorter time 
to negative polymerase chain reaction). The tea was generally well 
tolerated, and no severe adverse effects were observed.52 
However, the limited number of patients included in the study was 
too small to allow definitive clinical conclusions. Furthermore, 
NAFDAC has emphasized that extensive, multi-phase clinical 
trials are mandatory to scientifically prove efficacy and safety for 
full approval of herbal products.

Niprimune, on the other hand, is a capsule-based formulation of 
Andrographis paniculata and is listed by NAFDAC as a safe 
immune booster with planned clinical trials.53 Although 
Niprimune, developed by NIPRD, has shown promise in 
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Table 2. Herbal remedies with clinical trial progress

Formulation Description Design Results

IHP Detox 
Tea

This polyherbal blend contains 
Andrographis paniculata, Garcinia 
kola (bitter kola), and Psidium 
guajava (guava)

Pilot placebo-controlled RCT in 
Nigeria (NAFDAC approved trial 
at LUTH & NAUTH (n = 72 
patients))

The pilot randomized clinical trial results 
indicated that patients using the tea cleared 
the virus faster and were discharged earlier 
than those in the placebo group52

Niprimune The capsule is based on 
Andrographis paniculata

Preclinical & regulatory 
evaluation (NAFDAC-listed as 
safe immune booster; clinical 
trial planned)

Immuno-modulatory effect with promising 
preclinical results53

FORTE1 It is a polyherbal formulation 
combining Moringa oleifera, 
Terminalia catappa, Bridelia 
ferruginea, and Scoparia dulcis

The study utilized computational 
screening methods and in silico 
antiviral screening

Demonstrated mild to moderate inhibitory 
activity against the viral enzyme in vitro 
suggesting its potential for management of 
COVID-19 and related viral threats54

IHP, InterCEDD Health Products; LUTH, Lagos University Teaching Hospital; NAUTH, Nnamdi Azikiwe University Teaching Hospital; NAFDAC, National 
Agency for Food and Drug Administration and Control; RCT, randomized controlled trial.

Table 3. Herbal remedies studied for the management of HIV

Formulation Description Design Results

α-Zam Consists of two primary 
identified active plant 
components, Nigella 
sativa (Black Seed 
plant) and Honey

This was a longitudinal, observational cohort 
study comprising of 51 patients that were 
confirmed (Western blot) at LAUTECH 
teaching hospital and Ahmadu Bello 
University Teaching Hospital and completed 
α-Zam within 5 months between September 
2008 and December 2009.

All symptoms and signs associated with HIV 
infection in all patients fully subsided within 4 
weeks of commencement of α-Zam therapy and 
there was no evidence of negative drug 
interaction in those HIV patients using both the 
herbal and highly active anti-retroviral therapy 
(HAART)55

Jobelyn It is a dietary 
supplement formulated 
from the leaf sheaths of 
Sorghum bicolor

This was a prospective, open-label, non-
randomized observational Nigeria-based 
clinical study

Patients receiving antiviral therapy plus Jobelyn 
demonstrated significant improvement in CD4 
count compared to baseline at 6 weeks and 
remained so at 12 weeks56

HIV, human immunodeficiency virus; LAUTECH, Ladoke Akintola University of Technology.

preliminary studies and cell cultures, it has not yet progressed 
through comprehensive clinical trials to unequivocally 
demonstrate efficacy in human populations.53 Furthermore, as 
with many plant-derived phytomedicines, isolating the exact 
active compounds and ensuring batch-to-batch consistency present 
ongoing analytical challenges.

FORTE1 is VIVE fortified with Moringa oleifera, Terminalia 
catappa, Bridelia ferruginea, and Scoparia dulcis.54 The study 
utilized computational screening methods and in silico antiviral 
screening. The results showed that individual plant extracts 
comprising VIVE and FORTE1 exhibited mild to moderate 
inhibitory activity against the viral enzyme in vitro.54 Despite its 
demonstrated in vitro activity, the study was limited to 
computational and in vitro testing. Viral inhibition has not yet 
been evaluated in robust and comprehensive clinical trials. As a 
result, in vivo parameters such as pharmacodynamics and 
pharmacokinetics have not been established. Furthermore, similar 
to other polyherbal remedies, FORTE1 contains a highly complex 
mixture of organic chemicals; therefore, it is difficult to determine 

which specific compounds or synergistic interactions are 
responsible for the antiviral effects. Further development of this 
formulation may be challenging due to its complex composition 
and polyherbal variability in quality and composition based on 
geographic sources, harvesting seasons, and preparation methods. 
This makes manufacturing a standardized dosage difficult.

HIV

Numerous scientific studies have clarified the therapeutic 
mechanisms by which these plants act, and several Nigeria-based 
studies have demonstrated that some medicinal plants may play 
key roles in the management of HIV (Table 3).55,56

The α-Zam study was a longitudinal, uncontrolled, open-label 
observational study. Without a control group (either a placebo 
group or a group receiving conventional highly active 
antiretroviral therapy (HAART) alone), it is methodologically 
difficult to definitively isolate the therapeutic effect of α-Zam 
from other interfering variables. Patients were taking the herbal 
remedy as an alternative or complementary therapy alongside 
HAART; hence, it becomes difficult to determine whether viral 
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suppression and improved CD4 counts were driven by the herbal 
formulation, the HAART regimen, or a synergistic interaction 
between both. Furthermore, the study evaluated a cohort of only 
51 patients who completed the therapy. Small sample sizes 
significantly reduce statistical power and limit the generalizability 
of results to wider populations. Similarly, as with other herbal 
formulations, inconsistencies in manufacturing protocols may 
limit batch-to-batch uniformity, which may greatly affect the 
findings. Similar to the α-Zam study, the Jobelyn study lacked a 
control group, had a short follow-up duration, a small sample size, 
limited pharmacokinetic data, and an absence of optimal 
therapeutic dosages, all of which should be addressed in future 
studies.

AMR

AMR has emerged as one of the most urgent worldwide public 
health issues.57-59 This occurs when microorganisms, including 
bacteria, fungi, parasites, and viruses, undergo evolutionary 
processes that make them resistant to antimicrobial agents, which 
are frequently used to treat such infections.57,60 Addressing the 
emergence of AMR is a difficult challenge that may not be easily 
solved. Antimicrobials are widely used in medicine, food 
production, and animal husbandry, making it difficult to control 
their use. A variety of strategies, including the creation of 
antibiotic substitutes, are needed to combat AMR.61,62 Commonly 
used medicinal plants with antibacterial properties include Bacopa 
monnieri, Andrographis paniculata, Nyctanthes arbor-tristis, 
Hibiscus sabdariffa, Gloriosa superba, Dioscorea pentaphylla, 
Dendrophthoe falcata ,  Dentella repens ,  and Solanum  
virginianum.63,64 Additionally, some strains have been isolated 
from plant parts with significant microbial activity.65 For example, 
an endophytic Bacillus amyloliquefaciens strain isolated from 
Bacopa monnieri stem tissue exhibited antifungal activity against 
tested phytopathogens.66 Studies indicate that more individuals 
may die in the near future from secondary bacterial infections 
resistant to antibiotics that were previously nonexistent. As a 
result, the scientific community has taken notice of the discovery 
of novel plant-based antimicrobials as a potential source of 
antibiotics.63 Therefore, the main goals are to lower infection 
rates, rationalize antibiotic use, and guarantee long-term 
investment in the fight against antibiotic resistance.57 It is 
therefore important to prioritize natural or herbal medicinal plants 
and advance existing traditional medicinal knowledge as remedial 
treatments that help reduce AMR (Table 4).65,67-70

Limitations

This study has some limitations. As a narrative review, the study 
depended on published literature and institutional reports rather 
than a systematic review approach. This may have introduced 
selection bias and limited the comprehensiveness of the included 
evidence. Additionally, the review depended on secondary data 
from databases and official documents, many of which reported 
preliminary findings or observational evidence rather than robust 
randomized controlled trials. Although the review discussed 
several herbal medicines and ethnopharmacological interventions 
used during the COVID-19 pandemic in Nigeria, the availability 
of high-quality clinical evidence on safety, efficacy, 
pharmacokinetics, and long-term outcomes remains limited. 

Table 4. Selected medicinal plants and their uses

Medicinal 
plants

Medicinal uses

Bacopa 
monnieri

Demonstrated in vitro antibacterial activity 
against pathogenic Staphylococcus aureus67

Hibiscus 
sabdariffa

Used against pathogenic bacteria such as 
Staphylococcus aureus and Salmonella 
strains68

Solanum 
virginianum

Reported to have antioxidant properties as 
well as antibacterial activity against certain 
bacterial pathogens69

Gloriosa 
superba

Reported to exhibit antifungal and 
antibacterial activity70

Dioscorea 
pentaphylla

Demonstrated significant antibacterial activity 
against the skin-associated bacteria 
Staphylococci65

Furthermore, some relevant indigenous knowledge and practices 
may not have been documented in published scientific reports, 
resulting in the possible exclusion of valuable local experiences.

Future research directions and prospects

During the COVID-19 pandemic, there were opportunities and 
challenges regarding the application of ethnopharmacology in the 
management of emerging diseases in Nigeria. Although traditional 
medicine offered immediate, culturally accepted, and available 
therapeutic options, future studies should aim to establish a strong 
scientific foundation regarding their safety, efficacy, and 
regulatory inclusion (Fig. 1).9,71

Scientific standardization and validation

Further studies focusing on phytochemical characterization, 
toxicogenomics, and robust, controlled clinical studies (which 
have been lacking) of Nigerian medicinal plants frequently used 
during COVID-19 are required.72 Such studies will provide 
opportunities to standardize formulations, dosages, and 
pharmacokinetic parameters to promote consistency and safety.10 
Analytical methods, including metabolomics and bioinformatics, 
are now available to assist in determining bioactive compounds 
that drive antiviral, anti-inflammatory, and immunomodulatory 
effects.73

Integrative and collaborative research models

Cross-disciplinary research involving traditional healers, 
pharmacists, and biomedical scientists is becoming increasingly 
urgent to reconcile indigenous and Western therapeutic 
approaches.72,74,75 The NIPRD has performed well in this aspect, 
which culminated in the development of Niprimune.53 Despite the 
success achieved, more needs to be done, as some traditional 
practitioners with effective remedies have not been included.

Policy formulation and intellectual property protection

Regulatory and policy frameworks ought to be informed by 
research findings that support the incorporation of traditional 
medicine into medical care. Intellectual property protection of 
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Fig. 1. Future research directions and prospects. AI, artificial intelligence.

indigenous knowledge will help preserve cultural heritage and 

promote innovation and commercialization of standardized herbal 

products.47,51

Knowledge preservation and digitalization

Digital technologies and artificial intelligence are increasingly 
shaping the organization and application of health information in 
personalized healthcare.75 Ethnobotanical databases and digital 
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repositories can preserve traditional herbal knowledge, improve 
long-term accessibility, and support biodiversity conservation and 
collaborative drug discovery.76

Predictive outlook

Preclinical evidence suggests that African medicinal plants may 
provide candidates for research against SARS-CoV-2, Ebola virus, 
and other viral infections.77 Additionally, studies in Nigeria should 
focus on the sustainable exploitation and preservation of medicinal 
plants, as declining biodiversity continues to affect global 
preparedness.8 Future development of ethnopharmacology in 
Nigeria will rely on long-term investment in scientific research, 
education, and international collaboration.

Conclusions

Ethnopharmacology played a visible and culturally important role 
in Nigeria’s community-level response to COVID-19. It played an 
important role when the conventional healthcare system was 
overwhelmed. Many citizens used herbal remedies for symptom 
relief or perceived immune support, particularly when access to 
conventional healthcare was limited. The extensive utilization of 
herbs during the COVID-19 pandemic demonstrated confidence in 
traditional medicine. It is noteworthy that some herbal treatments 
showed promising in vitro results, and some progressed to clinical 
trials. COVID-19 exposed gaps in Nigeria’s integration of 
traditional medicine into formal healthcare. The pandemic 
emphasized the need for research, regulation, and safety 
monitoring of ethnopharmacological agents. Additionally, 
collaboration among traditional healers, researchers, and 
policymakers is needed. This serves as a wake-up call to the 
Nigerian government, entrepreneurs, and pharmaceutical 
companies to invest in scientific research to evaluate and 
standardize traditional remedies from experimental studies to 
robust clinical trials, develop policies to regulate and integrate safe 
ethnopharmacological practices, promote public awareness of the 
benefits and risks of traditional medicine, and strengthen 
partnerships between traditional and orthodox healthcare systems 
in Nigeria. With the right framework, Nigeria can become a major 
contributor to integrating traditional wisdom with modern science 
to combat emerging diseases.
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