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Natural products derived from plants, microbes, and animals form the basis of herbal medicines used
across cultures for millennia. These remedies contain diverse photochemical like alkaloids, flavonoids,
and terpenoids that exhibit anti-inflammatory, antimicrobial, antioxidant, and anticancer effects. Despite
proven efficacy in conditions such as diabetes, cardiovascular diseases, and infections, challenges
including standardization, herb-drug interactions, and regulatory gaps persist. This article reviews
literature on their pharmacology, methodologies for evaluation, key research outcomes, and
implications for clinical integration, advocating for evidence-based standardization to harness their full

potential.
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INTRODUCTION

Herbal medicines have been integral to human
health since ancient civilizations, with systems
like Ayurveda, Traditional Chinese Medicine
(TCM), and Indigenous practices relying on
plants for primary care. Over 80% of the global
population in developing countries still uses
herbal remedies due to accessibility,
affordability, and cultural acceptance . Modern
pharmaceuticals owe much to natural origins—
about 50% of drugs approved in the last three
decades, including aspirin from willow bark and
artemisinin from Artemisia annua, trace back to
plants . Rising antibiotic resistance and side
effects of synthetics have revived interest in
these agents. However, variability in active
constituents, contamination risks, and lack of
rigorous trials hinder mainstream adoption .(1.2)

Historical texts like the Ebers Papyrus (1500

BCE) and Sushruta Samhita document over
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1,200 plant-based remedies. Contemporary
studies highlight phytochemical diversity:
ginseng’s ginsenosides modulate immunity,
turmeric’'s curcumin targets inflammation via
NF-kB inhibition, and garlic’s allicin provides
antimicrobial action . Recent meta-analyses
confirm efficacy—e.g., Ginkgo biloba improves
cognitive function in dementia, and St. John’s
wort rivals SSRIs for mild depression . Ethno-
pharmacological surveys in India and China
catalog thousands of species, with 25%
showing pharmacological promise. Gaps
include  poor  reproducibility due to
environmental factors affecting secondary
metabolites and understudied toxicity profiles,
such as aristolochic acid nephropathy from
certain® Herbal traditions span Ayurveda (e.g.,
turmeric  for inflammation since 2500 BCE),
TCM (ginseng for vitality), and European

Pharmacopoeia (willow bark yielding aspirin).
95| raoe



ISSN 2249-3875

" nkernational Journal of Pharmaceutical Evudition

The 19th-century shift to synthetics diminished
their role, but post-1994 DSHEA in the US
spurred a $150+ billion market by 2026.
Resurgence ties to antibiotic resistance and
holistic demand.®

Phytochemistry

Bioactive classes include alkaloids (quinine for
malaria), terpenoids (artemisinin for malaria),
flavonoids  (quercetin  antioxidants), and
polyphenols (resveratrol for cardio-protection).
Synergy via ‘“entourage effects” enhances
efficacy beyond isolates, e.g., cannabis
cannabinoids.Extraction  yields vary: polar
solvents for phenolics, nonpolar for lipids.®)
Therapeutic Applications

Evidence supports targeted uses:

1. Cardiovascular: Garlic (allicin) lowers LDL by
10-15%; hawthorn improves ejection fraction.

2. Oncology: Paclitaxel (yew tree) stabilizes
microtubules;  curcumin  inhibits  NF-kB
pathways.

3. Neurology: Ginkgo enhances cognition (OR
1.39 in meta-analyses); valerian aids sleep
(PSQI reduction -2.3).

4. Infectious: Andrographis shortens cold
duration by 1.5 days; echinacea boosts
immunity.

5. Metabolic: Berberine rivals metformin
(HbA1c drop 0.9%).herbs .0

Methodology

Research on herbal medicines follows WHO

guidelines emphasizing botanical verification,

quality control, and phased clinical trials . Initial
steps involve ethnobotanical surveys and
literature synthesis, followed by extraction (e.g.,
Soxhlet for non-volatiles, steam distillation for
essentials) and phytochemical screening via
TLC, HPLC, or GC-MS for marker compounds .
In vitro assays test bioactivity (e.g., DPPH for
antioxidants), while in vivo models like
zebrafish or rodents assess efficacy and ADME
profiles. Clinical evaluation uses randomized
controlled trials (RCTs) with standardized
extracts, powering for outcomes like symptom
scores or biomarkers, per CONSORT-herb
extensions.  Safety  monitoring includes
hepatotoxicity panels and interaction studies
via CYP450 assays.(")

Preclinical data show broad-spectrum activity:
paclitaxel ~from Pacific yew treats cancers,
while  berberine lowers blood glucose
comparably to metformin . Clinical trials report
60-70% response rates for ginger in
chemotherapy-induced nausea and echinacea
reducing cold duration by 1-2 days . Meta-
analyses of 100+ RCTs affirm feverfew’s
migraine prophylaxis (OR 0.6) and saw
palmetto’s  benign  prostatic  hyperplasia
symptom relief. Quality analyses reveal 20-30%
of commercial products adulterated or sub-
potent, underscoring standardization needs.
Emerging genomics-driven  discovery has
unlocked silent biosynthetic clusters, yielding

novel antibiotics like teixobactin.®)

www pharmaerudition.org  Feb, 2026, 15(4), 95-97 96 | P



ISSN 2249-3875

" nkernational Journal of Pharmaceutical Evudition

Results affirm herbal medicines’ therapeutic
value but highlight limitations: batch-to-batch
variability (up to 50% in alkaloid content)
compromises efficacy, while interactions—e.g.,
St. John’s wort inducing CYP3A4, reducing
warfarin levels—pose risks . Compared to
synthetics, herbals offer polypharmacology,
targeting multiple pathways synergistically, as
in TCM formulas . Pharmacists in regions like
India, with 8,000+ Ayurvedic drugs approved,
must counsel on quality marks (e.g., AYUSH
certification).  Future  directions include
nanoformulations for bioavailability (curcumin
liposomes boost absorption 10-fold) and Al-
driven metabolomics for rapid screening .
Regulatory  harmonization, per WHO'’s
Traditional Medicine Strategy, is key to global
integration.(¢-10)

CONCLUSION

Natural products and herbal medicines bridge
tradition and science, offering safer alternatives
for chronic diseases amid synthetic drug
limitations. ~ Standardized research  and
pharmacovigilance will elevate their role in
personalized medicine.

REFERENCE

1. Rouphael N, et al. An overview on natural
product drug formulations from conventional

dosage forms to nanotechnology-based

delivery systems. J Drug Deliv Sci Technol.
2021;66:102827.

2. World Health Organization. General
guidelines for methodologies on research and
evaluation of traditional medicine. Geneva:
WHO; 2000.

3. Newman DJ, Cragg GM. Recent advances
in natural product discovery. Trends Pharmacol
Sci. 2014;35(10):549-58.

4. Sharma A, et al. Herbal medicines and
natural products in pharmacy: a detailed
review. Int J Pharm Sci. 2025;15(2):45-62.

5. Zhang Y, et al. Exploring the safety,
efficacy, and bioactivity of herbal medicines.
Front Integr Med. 2024;3:86.

6. Patel R, et al. A review on evaluation in
research of herbal medicine. Int J Pharma Res
Anal. 2023;13(5):123-30.

7. Natural Product Research. Vol 40, No 8.
Taylor & Francis; 2024.

8. KumarV, et al. Natural product medicines:
a literature update. Phytopharma J.
2014;6(6):45-52.

9. Patwardhan B, et al. Current status of
herbal drugs in India: an overview. Indian J
Pharmacol. 2007;39(3):123-30.

10. World Health Organization. Quality control
of herbal drugs and preparations. Phytomed
Plus. 2021;1(4):100040.

Conflict of Interest

The authors declare that they have no conflict of interest

www pharmaerudition.org  Feb, 2026, 15(4), 95-97

DARIEE




