
Antiviral and hepatoprotective

plantsandherbalcompounds



Traditionalmedicine
ÅĂwartò, Ăjaundiceò, Ăliver diseasesò, Ăcoldò Ÿ 

screenexperiments

ÅLiquorice(Glycirrhiza glabra)

ïJapan: to treatchronichepatitis of viral origin

ïGlycirrhizin and someisoprenylflavonoids: antiviral

ÅGreatercelandine(Chelidoniummajus)

ïTo treatwart causedby papillomavirus (verruca)

ÅEchinaceasp. 

ïAmerica: commoncold
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Antiviral plants

ÅIn manycases, thetraditionaluseis confirmed

by modern experiments

ÅModern phytotherapy: no, or sometimes

secondaryindication
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Research of antiviral compounds

ÅTherearespecies resistantto some

phytopathogenicvirusesïantiviralplant

compoundsexistŸ research

ÅWehaveseveraldrugsagainstbacteria, but

poorresultsaganstviruses
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Problem
ÅHigh mutation rate, viruses quickly adapt to changes in 

their host environment, newand aggressivevirusesïis 
theresearchhopeless?

ÅAIDS >20 yearswidespreadcauseof death, ~ 100%

ÅHepatitis B, C ïlong latencyperiod

ÅHerpesand verrucaïdependson thestateof the
immunesystem

Ÿ intenseresearchwork

ïAsia: ratherplants(pointof view: thebodyôs own
protectivemechanismsarein thefocus)

ïEurope, America: rathersyntheticdrugsand biologics
(pointof view: thevirus is in thefocus)
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Antiviral herbalcompounds- research

1. Herpes(HSV-1 and HSV-2)

2. Chronicliver cirrhosis(HBV and HCV)

3. Influenza virus

4. HIV
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1. Herpesviruses

Åå90% of adultsareinfected

ÅAfter theprimaryinfection: latency, alternation

of theappearanceof thesymptomsand 

symptom-freeperiods

ÅHSV-1: herpeslabialis

ÅHSV-2: herpesgenitalis

ÅTreatment: local or systemic(e.g. acyclovir, 

ribavirin), oftenresistantand sideeffects
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Plantcompoundsagainstherpes

viruses

ÅScreenexperimentsïcheap, quick, many

samplescanbe examinedparallellyŸ many

medicinalplanthas potentialantiviraleffect, 

but thiscannotbe foundamongtheirmodern 

therapeuticindications
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Plantsbeing active

againstherpesviruses
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Plantcompoundsbeing activeagainst

herpesvirus

ÅSeveral100 promisingplantsïreview: 11 

obviouslypositiveclinical studies

ÅThe activecompoundsareverydifferent

ïPolyphenols

ïTerpens

ïPolysaccharides

ïEtc.

Martin KW, Ernst E. Antiviral agents from plants and herbs: a systematic review.Antivir Ther. 

2003 Apr;8(2):77-90.
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Investigatedin in vitro tests(about1000 species)

Active and/or nontoxicin in vivo tests

Furtherpositiveresultsin preclinicalstudies

Effectiveand safein human clinical

studies(11 species)

<10 productson themarket

Modelof searchfor antiviral plants



Melissa officinalisïlemonbalm
Å Studiesfrom the1960ôs

Å Satisfactoryevidences(WHO, ESCOP,etc.) in the symptomatictreatment

of herpeslabialis (burningsensation,pain, lesions, swelling,redness,etc.),

recoverytimeŹ,recurrence-freeperiodsŷ
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!

Å Recommendation: 1% lemon balm extract

(drug: extract= 70:1) in theform of cream

2-4 x daily

Å Frequently combined with: chamomile,

thyme, greatercelandine, peppermintEO,

glycyrrhizic acid, rosmarinic acid,

bisabolol, Zn-salts, amino acids, vitamins,

etc.)



Others: promising, butonly few

evidence
ÅAloe gel

ï2 positiverandomised, placebo-controlledstudies, herpes
genitalis, 0.5% hydrophilaloegel3x dailyŸ healing: 
more patientsand more quickly

ÅEchinaceasp.

ïFreshjuice for herpeslabialis, 1 study(å4600 participants), 
treatment: 7-14 days, 85% positiveeffect

ÅSage(Salviaofficinalis) and Chineserhubarb(Rheum
palmatum)

ïCombinationin ointment(23 mg/g) 

ïEqualeffectwith 50 mg/g acyclovircream, but cheaper
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SallerR, B¿echiS, MeyratR, SchmidhauserC. Combined Herbal Preparation for Topical Treatment of Herpes labialis. 

ForschKomplementarmedKlassNaturheilkd. 2001 Dec;8(6):373-82.

aloeemodinand chrysophanol



2. Plants, plantcompoundsactiveagainst

hepatitis viruses(HBV and HBC)

ÅEthnopharmacology

ïĂagaistbiliary problemsò, Ăto improveappetiteò, 

Ăto helpdigestionò, Ăagainstinfectionsò

ïManypromisingplants(mostlyfrom India and 

China) basedon traditionalobservation, but few

clinical studiesandunknownmechanismof action
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Liver injury

ÅAcuteor chronic

ÅTriggeringfactors: toxinsin food, alcohol, 

drugs, chemicals, hepatitis B and C viral

infections, etc.

ÅThe therapyis difficult : eachnewmedicine

maycausefurtherdamage
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In Hungary

liver cirrhosis

Accidentsduringblood

transfusion, i. v. druguse



HBV and HBC

ÅGlobal issue
ïå2 billion peopleareinfectedwith HBV, 350 million

patientsaresufferingfrom chronichepatitis ï30-40% 
of themdie of cirrhosisand liver cancer, spreading: 
with blood, sometimesfrom motherto children

ïå 200 million peopleareinfectedwith HCV, it is more 
commonin Hungary thanHBV

ÅTreatment: interferon combinedwith otherdrugs, 
sometimeslifelong, expensive, complications, 
contraindications(pregnancy, autoimmun 
diseases, circulatoryinsufficiency, psychiatric
diseases, etc.)
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Medicinalplants

ÅIntensivesearchfor activecompoundsagainst

HBV and HCV 

ÅPreparationof vaccinesfor prevention

ÅResearch mainly in Asia

ÅMost frequentlyexamined: Glycyrrhizasp., 

Silybummarianum, Phyllantussp., Schizandra

chinensis, Scutellariabaicalensis, Sophora

flavescens, Rheumpalmatum
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Plantsbeing active

againsthepatitis viruses
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Promising

plant

compounds



Cont.
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Promisingplantcompounds
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Effectmechanismof plantsand herbalcompoundsactiveagainsthepatitis viruses

Imporvingthe

membranestability

ŷ level of the

glutathione

Inhibition of the

expressionof surface

antigens(e.g. HBsAg)

Inhibition of HBV 

DNA polymerase

ŷ theeffectiveness

of theHBV vaccine

Inhibition of 

viral replication

Cytoprotective, anti-

inflammatory

Antioxidant, 

radicalscavenging

Inhibition of the

collagene

accumulation

Antifibrotic, ŷ the

regenerationof the

liver cells

Activationof 

theliver

enzymes
ŷ immune

response



Studies

ÅMost of themin Asia

ÅMany timespoorlydesigned

ÅManycombination

ÅMost of theproductsaredietarysupplements, 

notdrugs
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Risksand sideeffects

ÅHarmlessnessis very important

ÅOftenself-treatmentwithouta doctor

ÅIt is unknown, wheterthereareinteractionswith drugs

ÅIt is unknown, whethertheseplantsinfluence
detoxification, functionof theliver (asit wasalready
provenin somecases)

ÅThe bestdocumentedplantis Silybummarianum, it is
safeevenin highdoses(>1500 mg/day), mild side
effectsmayoccur(flatulence, mild
diarrhoea,dyspeptia), interactionswith drugswerenot
detected, it alsoseemsto be safefor pregnantwomen, 
children, and olderpeople
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Silybummarianum(L.) Gaertn.

ÅIt is cultivatedin manycountries(oneof the
biggestsuppliersis Argentina)

ÅMiddle ages: to treatbiliary problemsand 
jaundice

ÅFlavonolignans
ïOnly 20-50% canbe absorbedfrom theGI tract, 80% 

is eliminatedwith thebile (conjugatedwith glucuronic
acidand sulphuricacid), enterohepaticcirculation

ïPoorsolubility in waterïtea?!

ïAttempts to improve the bioavailability: cyclodextrin
complexformation, liposome, etc.
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Main flavonolignansof milk thistle



Silybummarianum(L.) Gaertn.

ÅSilymarin: standardizedspecialextractŸ 
silibinin(å50-60%), isosilibinin(å5%), 
silidianin(å10%), silichristin (å20%)

ÅIn vitro and animalstudies: ŷ regenerationof 
liver cells

ÅProtectiveaginstmanyhepatotoxicdrugsand 
toxins(e.g. CCl4, doxorubicin, paracetamol, 
ethanol), aswell asusefulin thetreatmentof 
liver diseases
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Silybummarianum(L.) Gaertn.

Åŷ glutathionin theliver(ŷ protectionagainst

xenobiotics)

Åŷ regenerationof liver cells

ÅAntifibrotic

ÅAnti-inflammatory(it is importantmainly in chronic

hepatitis)

ÅAntiviral

ÅChemopreventive
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Silybummarianum(L.) Gaertn.
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Effect of silymarin treatmernt on survival of patientswith liver

cirrhosis

silymarin Untreatedgroup



Silybummarianum(L.) Gaertn.

Studies

ÅChronichepatitis (of viral origin) 

ïŷ functionof theliver

ÅMushroompoisoning(20 mg/kg bw, shouldbe 

givenintravenously!)

ïThe deathratedecreasedfrom 30-50% to 10-20%
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Silybummarianum(L.) Gaertn.

ÅIndication:

ïToxic liver injury

ïChronichepatitis

ïLiver cirrhosis

ÅDaily dose: 200-420 mg

ÅNo/few mild sideeffects

ÅIt caninfluenceCYP450 enzymes, butonly in

largedoses
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DrugscontainingSilybummarianum

(availablein Hungary)
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Horv§th Adrienn, diploma 

thesis, HPLC

Useof milk

thistleasa 

teaé

Silibinin A and B 

Methanolextract

Waterextract



Liquorice

ÅTaste: characteristic, sweet, colour: yellowïcause: 
glycyrrhizin, liquiritin , and isoliquiritin

ÅGlycirrhizin: mixtureof (15) different triterpeneglycosides
with similar structure, it is 150x more sweetthansaccharose

ÅOthercompoundsarebitterïtheyall havea role in the
charateristictaste

ÅPreviously, it wasfrequentlyusedin thepharmaceutical
praticeïtodayonly rarely

ÅRarely, it is usedastastecorrigentin tea mixtures

ÅIn Netherlandsand theScandinaviancountriesit is 
frequentlyusedin candies, beers, and otheralkoholicdrinks
(e.g. salmiakkiin Finland)

Dr. Szendrei K§lm§n, dr. Vasas Andrea: £desgyºk®r, egy gy·gynºv®ny-kam®leon 1. r®sz. 
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Liquorice

ÅThereare20-30 
Glycirrhizaspecies ï
only someof themhave
sweetroot (containing
glycirrhizin)

ÅMany liquoricespecies 
arecultivatedin Asia

ÅMostyusedfor
impregnationof tabacco
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Possibleusesof liquoricetoday

ÅTreatment
ïExpectorant(bronchitis)

ïGastriculcer, chronicgastritis, spasms, bloating

ïPreventionof liver diseases

ïArthritis, rheuma, allergy(anti-inflammatory)

ïPreventionof viral infections

ÅFoodindustry
ïFlavouringin foodsand drinks(e.g. cacao)

ïSweeties, candies

ïTastecorrigentin beers

ÅOther
ïin tobaccoindustry(humectant, moisturizingand flavour

harmonizingagent)



Liquorice

ÅSince20-25 years, intensiveresearchwork: 

hepatoprotectiveand antiviraleffects

ÅGlycirrhizin: potenthepatoprotectiveeffect

aganistdifferentharmfulagents(pl. viral

infections) ïRathercytoprotective, membrane

stabilizing, and antiphlogisticthanantiviral?

ÅSeveralyearslongstudiesŸ developmentof 

liver cancerŹ
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Liquorice

ÅThe 2nd most frequentlyusedhepatoprotective

plantaftermilk thistle

ÅIsoliquviritigeninseemsto be appropriatelead 

for developmentof newantacids

ÅFabaceaeïphytoestrogens
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Liquorice

ÅSideeffect: highdoseof glycirrhizin for a long

timeŸ Na+- and fluid (water) retention, high

bloodpressure(Pseudohyperaldosteronism)

ÅReviewof theexistingresults: thetherapeutic

doseis safeŸmax. doseof glycirrhizin: 200 

mg/day, max. for 4-6 weeks

ÅToday: mostlyin combinedpreaparationsïthe

daily doseis muchlower thanthemaximum
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Enzymeinhibition (e.g. 

licoricevs. corticosteroids)
Å High intake of liquorice can causehypermineralocorticoidismwith

sodium retention and potassium loss, oedema, increased blood
pressureand depressionof the renin-angiotensin-aldosteronesystem.
Glycyrrhizic acid is hydrolysed in the intestine to the
pharmacologicallyactive compoundglycyrrhetic acid, which inhibits
theenzyme11 beta-hydroxysteroiddehydrogenase(in thedirectionof
cortisol to cortisone) as well as someother enzymesinvolved in the
metabolismof corticosteroids. Inhibition of 11 beta-hydroxysteroid
dehydrogenaseleadsto increasedcortisol levels in the kidneysandin
othermineralocorticoid-selectivetissues. Sincecortisol, which occurs
in muchlargeramountsthanaldosterone, bindswith the sameaffinity
as aldosteroneto the mineralocorticoid receptor, the result is a
hypermineralocorticoideffect of cortisol. The inhibitory effect on 11
beta-hydroxysteroid dehydrogenaseis reversible; however, the
compensatory physiological mechanisms following
hypermineralocorticoidism(e.g. depressionof the renin-angiotensin
system) maylastseveralmonths.



Liquorice

ÅProbableinteractionwith: diuretics, digitalis

glycosides, corticosteroids

ÅIndicationsin Europe:

ïCarbosan(carbenoxoloneïchemicallymodified

glycyrrhetinicacidderivative): to treatulcersin

themouthand otherlesionsof theoralmucosa

ïOthers: respiratoryand GI symptoms

Dr. Szendrei K§lm§n, dr. Vasas Andrea: £desgyºk®r, egy gy·gynºv®ny-
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3. Influenza

ÅAvian influenza (or avian flu or bird flu), 

H1N1 Ÿ researchŷ

ÅAmongantiviral compounds, polyphenolscan

be foundfrequently

ïe.g. epigallocatechingallate(EGCG) bindsthe

hemagglutininof theinfluenza virusand reduces

its contagiousness

ïIn most cases, theantiviraleffectis tooweakŸ 

cannotbe usedin theclinical practice
dr. Vasas Andrea, dr. Szendrei K§lm§n: MegelŖzhetŖk ®s gy·gy²that·k az influenzafertŖz®sek? 

Cistusincanus®s m§s influenzagy·gy²t· nºv®nyi csodaszerek. Gy·gyszer®szet 53., 672-673, 

676-680. 2009 november



CistusincanusL.

ÅAC: flavonoids, diterpens

ÅEthnobotany: fever, diarrhoeia, skin diseases, 

ulcers, rheuma; anti-inflammatory, spasmolytic

ÅIn vitro, in vivo: antioxidant, anti-

inflammatory, cytotoxic, antibacterial, -fungal, 

antihypertensive, spasmolytic

hoaryrock-rose
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ÅProducts from Germany

CistusincanusL.
hoaryrock-rose

CYSTUS052
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ÅIn vitro: preventsthereplicationof theinfluenza A 
virus

ÅIn form of aerosolfor 5 days, 3 x 10 min/dayfor mice
infectedwith avianflu Ÿ symptomsand numberof the
virussignificantlyŹ comparedto untreatedmice

ÅPer ostherewasno effect

ÅIt is hypothesizedthatit preventsthebindingof the
virus to thecells

ÅActive compound: unknown, presumed: polyphenols

ÅHuman studies: few, butpromising

CistusincanusL.
hoaryrock-rose

CYSTUS052
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TamifluÈ
ÅTo preventand treatinfluenza (neuraminidase

inhibitor, inhibits thespreadof thevirusby inhibiting

thebudding from the host cell) - Cochrane review: do

not reduce hospitalizationsand complications (+ side

effects)

Å Idea: Morus alba (whitemulberry) imino sugars

dr. Vasas Andrea, dr. Szendrei K§lm§n: MegelŖzhetŖk ®s gy·gy²that·k az influenzafertŖz®sek? 
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676-680. 2009 november

Fromthefirst imino sugarto oseltamivir

2005-2009 fearfrom

pandemicflu



4. AIDS, HIV

ÅFirst isolatedin 1983

ÅToday, it is a leadingcauseof deathamongthe
infections

ÅThereis no cure, but thecurrentdrugs(non-nucleoside
reverse-transcriptaseinhibitors, proteaseinhibitors, 
etc.) canincreaselife expectancy

Åå 33 million infectedpeopleworldwide

ÅAlways newstrainsappear

ÅAim: developmentof effectiveand possiblycheap
drugs
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Promisingplantsand active

compoundsthatreqirefurtherstudies

ÅGlycyrrhizin

ÅCalophyllumsp., calanolids
(developmentof a newdrugis in
progress)

ÅUrtica dioica, lectins(UDA -
Urticadioicaagglutinin)

ÅPanaxsp.

ÅMomordicacharantia

ÅPhytolaccaamericana

ÅAndrographispaniculata
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Effectmechanism

ÅOnly partially or not known

ÅTheyprevent
ïPenetrationof thevirus

ïBinding, cell fusion

ïEnzymes(integrase, reverse transcriptase, protease)
thatareinvolved in thereproductionof thetargetcell

ÅTheyactivatetheimmun system

The antigenicityof thevirus is weak, but thereare
attemptsto producea vaccineagainstHIV
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Thankyou for yourattention!


