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EDITORIAL

Nature's pharmacy at risk: Unveiling the hidden molecular
secrets of phytotherapy in the age of globalization

Phytotherapy—the use of medicinal plants as a cure—is one of the
oldest forms of therapies used worldwide. The historian Herodotus
documented the first reports of herbal medicine dating back to the
third millennium BC. Paracelsus, the physician, philosopher, and re-
former of medicine, also found great healing power in plants and
formulated “All meadows, all mountains and hills are pharmacies,”
which refers to his holistic approach to a healthy environment for
sustainable health. In our days, the inclination toward natural agents
among patients, doctors, and pharmaceutical companies is not re-
flected by the number of scientific publications. Indeed, publications
including the term “phytotherapy” in PubMed reached their peak the
year 2012 with 2660 scientific reports and have since then been
rapidly declining. In 2023, only 536 scientific reports on “phytother-
apy” were cited PubMed. This apparent loss of interest is contra-
dicts reports by the World Health Organization (WHO) stating that
around 80% of the global population still relies on botanical drugs.
Moreover, a plethora of biologically active compounds present in
synthetically prepared drugs were identified from medicinal plants.

A comprehensive review of human drugs introduced since 1981
suggests that out of 847 small molecule-based drugs, 43 were natu-
ral products, 232 were derived from natural products, and 572 were
prepared synthetically. However, 262 of the 572 synthetic com-
pounds had a natural product-inspired pharmacophore or could be
considered natural product analogs. This observation highlights the
continued importance of natural entities as a fundamental source of
inspiration for the creation of novel target therapeutic agents.

Integrative medicine embracing existing areas of traditional
medicine systems—above all in the field of naturopathy and comple-
mentary medicine—with established methods of conventional medi-
cine as holistic, evidence-based and patient-centered elements—not
only in Asian countries but also in Western societies.?

Indeed, patients and parents of children with atopic dermati-
tis commonly resort to complementary and alternative medicine.
However, these alternative methods often lack evidence-based
validation and their molecular mechanisms of action remain poorly
understood. Several natural agents have become popular for their
expected activity in the treatment of atopic dermatitis, such as oral
Chinese herbal products and topical agents coconut oil, colloidal
oatmeal, sunflower oil, and mustard oil. Some compounds present in
traditional Chinese medicine have been demonstrated to exert po-

tent anti-inflammatory properties for AD as shown in a meta-analysis

of the efficacy and safety of Chinese herbal medicine for treating
atopic dermatitis.® The modern daily dermatological practice offers
a variety of phytotherapeutic approaches. In dermatotherapy, for
example, synthetic (e.g., topicals containing Tamol) as well as nat-
ural tanning agents (e.g., black tea) are available. Phytotherapeutic-
based, authorized preparations include green tea extracts with the
main active ingredients identified as epigallocatechin and podophyl-
lotoxin from the lignan group of substances—both of which are au-
thorized for the treatment of genital warts.*

In the journal Allergy, to date, phytotherapy and medicinal prod-
ucts have only been reported as substances that can potentially in-
duce allergic reactions, Type | and Type IV allergies. The publication
by Franzten et al.” stands representative of 27 publications in the
last 40years. Therefore, a recent study of Kwon et al.® is not only a
novelty in content but also for the journal as it is the first publication
on the mode of action of a novel plant extract that can modulate
AD-related cell types. The anti-inflammatory activity of compounds
isolated from the Forsythia velutina Nakai extract (FVE) was vali-
dated in different immune cell types. Dimatairesinol, a main active
compound from FVE, showed the most potent inhibitory effects
across various immune cells. Considering the quantitative composi-
tion of each compound, the anti-AD effects of FVE were attributed
to synergistic interactions among constituents, such as arctiin, arc-
tigenin, and matairesinol. These findings underscore, that compo-
nents in extracts can have synergistic or even additive effects, as
also shown for other medicinal plants.” In the study by Kwon et al.,®
the therapeutic potential of orally administration of plant extract
was evaluated using a 2,4-dinitrochlorobenzene (DNCB)-induced
mouse model of AD. The authors postulate that their findings pro-
vide valuable insight into the development of multi-target therapies
for atopic dermatitis. They further suggest that this study could
be used as a guideline for a potential botanical mixture as a drug
for AD patients, particularly for those who are unresponsive to
conventional regimens. This notion warrants support from further
representative studies. A limitation of this study was the use of a
DNCB-induced mouse model as it is not the best-fitting AD model
available. In a study by Matsuoka et al. repeated administration of
Dermatophagoides extract induced IgE-associated atopic eczema/
dermatitis syndrome (AEDS)-like lesions on the skin of NC mice and
was suggested as a model of the disease.® Furthermore, FVE could

be used in a human clinical study.
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AD in general is a multifaceted disease that has to be stratified”
for the development of tailored therapeutic management that goes
far beyond anti-inflammatory drugs but also includes personalized
basic therapy and patient education.’®™? Sp, why not combine
FVE with other targeted treatments, such as anti-IL4/IL13 of JAK-
inhibitors to increase the efficacy.®® This question would be chal-
lenged by the limited support in conducting clinical studies on the
efficacy of medicinal products.

The definition of science-based evidence is open to debate.
Is a therapy that has been used successfully for centuries ev-
idence enough? In molecular, precision medicine, we strive to
understand the mode of action and pursue “One drug, One re-
ceptor, One effect” as a perfect cure. Biologicals for psoriasis
and atopic dermatitis have shown that the latter can work.'
Phytotherapy and integrative medicine take a different ap-
proach: the basic prerequisite for understanding phytotherapy
is the realization that a combination of medicinal plant constitu-
ents used acts as an overall material and structural composition,
and that this overall effect is greater than the sum of its individ-
ual plant constituents. The publication by Kwon et al. exactly
tries to addresses this topic. Future work on the mode of action
of medicinal plants should be supported by network pharmacol-
ogy, molecular docking, and experimental validation as well as
the use of AL.1®

It is clear that on a global scale, herbal medicine will remain a
main pillar in therapy, especially in underdeveloped countries. The
loss of biodiversity presents a threat to the availability of medici-
nal plants.'® This decline in biodiversity is largely the result of rapid
and sometimes unplanned industrialization, indiscriminate defor-
estation, overexploitation of natural resources, pollution, and finally
global climate change.'® Therefore, it is of utmost importance that
plant biodiversity be preserved, to identify novel lead compounds
with medicinal properties for future drug development.l“"17 This is
particularly important for developing nations. Well-planned biopros-
pecting, coupled with nondestructive commercialization, could aid
in the conservation of biodiversity, ultimately benefiting mankind in
the long run.

This editorial aims to achieve two key goals: first, to high-
light the notable research conducted by Kwon et al.,® and sec-
ond, to emphasize the urgent need to evaluate and enhance the
ethnoecological knowledge related to the use of wild plants for
medicinal purposes. In this context, it is crucial to analyze the
molecular mechanisms of phytotherapeutics to fully understand
their efficacy and safety. Biodiversity is increasingly under threat
from the expanding challenges of globalization, jeopardizing both
the preservation of traditional knowledge and the diverse biolog-
ical systems that are integral to this knowledge. It is imperative
to bridge scientific inquiry with traditional practices to safeguard
and nurture this precious biological and cultural heritage for fu-

ture generations.
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