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E D I T O R I A L

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

Phytotherapy—theuseofmedicinalplantsasacure—isoneofthe
oldestformsoftherapiesusedworldwide.ThehistorianHerodotus
documentedthefirstreportsofherbalmedicinedatingbacktothe
thirdmillenniumBC.Paracelsus,thephysician,philosopher,andre-
former ofmedicine, also found great healing power in plants and
formulated “Allmeadows, allmountains andhills are pharmacies,”
which refers tohisholisticapproachtoahealthyenvironment for
sustainablehealth.Inourdays,theinclinationtowardnaturalagents
amongpatients,doctors,andpharmaceuticalcompanies isnot re-
flectedbythenumberofscientificpublications.Indeed,publications
includingtheterm“phytotherapy”inPubMedreachedtheirpeakthe
year 2012with 2660 scientific reports and have since then been
rapidlydeclining.In2023,only536scientificreportson“phytother-
apy”were citedPubMed.This apparent lossof interest is contra-
dictsreportsbytheWorldHealthOrganization(WHO)statingthat
around80%oftheglobalpopulationstillreliesonbotanicaldrugs.
Moreover, a plethora of biologically active compounds present in
syntheticallyprepareddrugswereidentifiedfrommedicinalplants.

Acomprehensivereviewofhumandrugsintroducedsince1981
suggeststhatoutof847smallmolecule-baseddrugs,43werenatu-
ralproducts,232werederivedfromnaturalproducts,and572were
prepared synthetically. However, 262 of the 572 synthetic com-
poundshadanaturalproduct-inspiredpharmacophoreorcouldbe
considerednaturalproductanalogs.1Thisobservationhighlightsthe
continuedimportanceofnaturalentitiesasafundamentalsourceof
inspirationforthecreationofnoveltargettherapeuticagents.

Integrative medicine embracing existing areas of traditional
medicinesystems—aboveallinthefieldofnaturopathyandcomple-
mentarymedicine—withestablishedmethodsofconventionalmedi-
cineasholistic,evidence-basedandpatient-centeredelements—not
onlyinAsiancountriesbutalsoinWesternsocieties.2

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
validationandtheirmolecularmechanismsofactionremainpoorly
understood.Severalnaturalagentshavebecomepopular for their
expectedactivityinthetreatmentofatopicdermatitis,suchasoral
Chinese herbal products and topical agents coconut oil, colloidal
oatmeal,sunfloweroil,andmustardoil.Somecompoundspresentin
traditionalChinesemedicinehavebeendemonstratedtoexertpo-
tentanti-inflammatorypropertiesforADasshowninameta-analysis

of theefficacyandsafetyofChineseherbalmedicine for treating
atopicdermatitis.3Themoderndailydermatologicalpracticeoffers
a variety of phytotherapeutic approaches. In dermatotherapy, for
example, synthetic (e.g., topicals containingTamol) aswell as nat-
uraltanningagents(e.g.,blacktea)areavailable.Phytotherapeutic-
based,authorizedpreparationsincludegreenteaextractswiththe
mainactiveingredientsidentifiedasepigallocatechinandpodophyl-
lotoxinfromthelignangroupofsubstances—bothofwhichareau-
thorizedforthetreatmentofgenitalwarts.4

InthejournalAllergy,todate,phytotherapyandmedicinalprod-
uctshaveonlybeenreportedassubstancesthatcanpotentiallyin-
duceallergicreactions,TypeIandTypeIVallergies.Thepublication
byFranztenetal.5 stands representativeof27publications in the
last40 years.Therefore,arecentstudyofKwonetal.6isnotonlya
noveltyincontentbutalsoforthejournalasitisthefirstpublication
on themodeofactionofanovelplantextract that canmodulate
AD-relatedcelltypes.Theanti-inflammatoryactivityofcompounds
isolated from theForsythia velutinaNakai extract (FVE)was vali-
datedindifferentimmunecelltypes.Dimatairesinol,amainactive
compound from FVE, showed the most potent inhibitory effects
acrossvariousimmunecells.Consideringthequantitativecomposi-
tionofeachcompound,theanti-ADeffectsofFVEwereattributed
tosynergisticinteractionsamongconstituents,suchasarctiin,arc-
tigenin, andmatairesinol. These findings underscore, that compo-
nents inextractscanhavesynergisticorevenadditiveeffects, as
alsoshownforothermedicinalplants.7InthestudybyKwonetal.,6 
the therapeutic potential of orally administration of plant extract
was evaluated using a 2,4-dinitrochlorobenzene (DNCB)-induced
mousemodelofAD.Theauthorspostulatethattheirfindingspro-
videvaluableinsightintothedevelopmentofmulti- targettherapies
for atopic dermatitis. They further suggest that this study could
beused as a guideline for a potential botanicalmixture as a drug
for AD patients, particularly for those who are unresponsive to
conventional regimens.Thisnotionwarrants support fromfurther
representative studies.A limitationof this studywas theuseof a
DNCB-inducedmousemodelasitisnotthebest-fittingADmodel
available. InastudybyMatsuokaetal.repeatedadministrationof
Dermatophagoides extract induced IgE-associated atopic eczema/
dermatitissyndrome(AEDS)-likelesionsontheskinofNCmiceand
wassuggestedasamodelofthedisease.8Furthermore,FVEcould
beusedinahumanclinicalstudy.
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ADingeneralisamultifaceteddiseasethathastobestratified9 
forthedevelopmentoftailoredtherapeuticmanagementthatgoes
farbeyondanti-inflammatorydrugsbutalso includespersonalized
basic therapy and patient education.10–12 So, why not combine
FVEwithothertargetedtreatments,suchasanti-IL4/IL13ofJAK-
inhibitors to increase the efficacy.13 This questionwould be chal-
lengedbythe limitedsupport inconductingclinicalstudiesonthe
efficacyofmedicinalproducts.

Thedefinitionofscience-basedevidenceisopentodebate.
Is a therapy that has been used successfully for centuries ev-
idence enough? In molecular, precision medicine, we strive to
understandthemodeofactionandpursue“Onedrug,Onere-
ceptor,One effect” as a perfect cure. Biologicals for psoriasis
and atopic dermatitis have shown that the latter can work.14 
Phytotherapy and integrative medicine take a different ap-
proach: thebasicprerequisite for understandingphytotherapy
istherealizationthatacombinationofmedicinalplantconstitu-
entsusedactsasanoverallmaterialandstructuralcomposition,
andthatthisoveralleffectisgreaterthanthesumofitsindivid-
ual plant constituents. The publication by Kwon et al. exactly
triestoaddressesthistopic.Futureworkonthemodeofaction
ofmedicinalplantsshouldbesupportedbynetworkpharmacol-
ogy,molecular docking, andexperimental validation aswell as
theuseofAI.15

It is clear thatona global scale, herbalmedicinewill remain a
mainpillar intherapy,especially inunderdevelopedcountries.The
lossof biodiversitypresents a threat to the availabilityofmedici-
nalplants.16Thisdeclineinbiodiversityislargelytheresultofrapid
and sometimes unplanned industrialization, indiscriminate defor-
estation,overexploitationofnaturalresources,pollution,andfinally
globalclimatechange.18Therefore, it isofutmost importancethat
plantbiodiversitybepreserved, to identifynovel leadcompounds
withmedicinalpropertiesforfuturedrugdevelopment.16,17This is
particularlyimportantfordevelopingnations.Well-plannedbiopros-
pecting,coupledwithnondestructivecommercialization,couldaid
intheconservationofbiodiversity,ultimatelybenefitingmankindin
thelongrun.

This editorial aims to achieve two key goals: first, to high-
light the notable research conducted by Kwon et al.,6 and sec-
ond, toemphasize theurgentneed toevaluateandenhance the
ethnoecological knowledge related to the use ofwild plants for
medicinal purposes. In this context, it is crucial to analyze the
molecularmechanisms of phytotherapeutics to fully understand
theirefficacyandsafety.Biodiversityisincreasinglyunderthreat
fromtheexpandingchallengesofglobalization,jeopardizingboth
thepreservationoftraditionalknowledgeandthediversebiolog-
ical systems that are integral to this knowledge. It is imperative
tobridgescientificinquirywithtraditionalpracticestosafeguard
andnurture thispreciousbiological andculturalheritage for fu-
turegenerations.
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