Antiviral andhepatoprotective
plantsandherbalcompounds



Traditionalmedicine
A Avard ,jaurflic® |, liveiAdiseases ,coldd Y
screerexperiments

A Liquorice (Glycirrhiza glabra)

I Japanto treatchronichepatitis ofviral origin

I Glycirrhizin andsomeisoprenylflavonoids antiviral
A GreatercelandingChelidoniummajug

I To treatwart causedy papillomavirus (verruca

A Echinacessp

I America commoncold
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Antiviral plants

A In manycasesthetraditionaluseis confirmed
by modernexperiments

A Modernphytotherapyno,or sometimes
secondaryndication
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Research oantiviral compounds

A Therearespeciegesistanto some
phytopathogenigirusesi antiviral plant
compound®xistY research

A We haveseveraldrugsagainstbacteriabut
poorresultsaganswviruses
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Problem

A High mutationrate,viruses quicklyadapt to changes in
their hostenvironmentnewandaggressiveirusesi IS
theresearchopeles8

A AIDS >20yearswidespreacauseof death ~ 100%
A Hepatitis B, G long latencyperiod

A Herpesandverrucai depend®n thestateof the
Immunesystem
Y intenseresearclwork

I Asia ratherplants(pointof view: theb o d gwm s
protectivemechanismarein thefocug

I Europe America rathersyntheticdrugsandbiologics
(point of view: thevirusis in thefocug
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Antiviral herbalcompounds research

1. Herpeg(HSV-1 and HSV2)

2. Chronicliver cirrhosis(HBV and HCV)
3. Influenzavirus

4. HIV
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1. Herpesviruses

Ad 9 0 “%adutsareinfected

A After the primaryinfection latency alternation
of theappearancef thesymptomsand
symptomfree periods

A HSV-1: herpedabialis
A HSV-2: herpegyenitalis

A Treatmentlocal or systemide.g acyclovir;
ribavirin), oftenresistantandsideeffects
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Plantcompoundsgainstherpes
viruses

A Screerexperiment$ cheap quick, many
samplesanbeexaminedarallellyY many
medicinalplanthaspotentialantiviral effect
butthis cannotbe foundamongtheir modern
therapeutiendications
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Plantsbeingactive
againstherpesviruses
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Allium sativum

Aloe vera

Astragalus membranaceus HSV-I
Echinacea sp. HSV-I
Eleutherococcus senticosus

Geranium sanguineum HSV-1
Glyveyrrhiza glabra KSHV*

Hamamelis virginianas

Humulus lupulus

HSV-1, HSV-2

Hypericum perforatum

HSV-1

Limonium sinense HSV-1
Mel (méz) HSV-1(?)
Melaleuca alternifolia HSV-I

Melia azedarach

Melissa officinalis

HSV-1, HSV-2

Mentha piperita

HSV-1, HVS-2

Momordica charantia

HSV-1

Morus alba HSV-1
Panax ginseng

Phytolacca americana HSV-1
Plantago major HSV-1
Propolis HSV-1

Prunella vulgaris

HSV-1, HSV-2

Punica granatuma

HSV-1

Quassia amara

Rheum palmatum

HSV-1, HSV-2

Ribes nigrum

HSV-1, HSV-2

Salvia officinalis

HSV-1

Sambucus nigra

Santalum album

HSV-1

Smilax sarsaparilla

HSV-1

Verbascum sp.

Viscum album




Plantcompounddeingactiveagainst
herpesvirus

A Severall00promisingplantsi review: 11
obviouslypositiveclinical studies

A The activecompoundsirevery different
I Polyphenols
I Terpens
I Polysaccharides
i Etc.

Martin KW, Ernst E Antiviral agents from plants and herbs: a systenratiew.Antivir Ther.
2003 Apr;8(2):7790.
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Furtherpositiveresultsin preclinicalstudies

Active andbr nontoxicin in vivo tests

Investigatedn in vitro tests(about1000 species)

Model of searcHor antiviral plants
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Melissaofficinalisi lemonbalm |

A Studiesfromthe196® s

A SatisfactoryevidenceWHO, ESCOPetc) in the symptomatictreatment
of herpedabialis (burningsensationpain, lesions swelling, rednessetc),
recovenytime Z recurrencdreeperiodsy

A Recommendatian1% lemon balm extract

(drug: extract= 70:1) in theform of cream =~ e aink
2-4 X daily 2 ; ] e

A Frequently combined with: chamomile ' : ] [1]] 1
thyme greatercelandine peppermintEQ, | @ « I H ‘ h 1
glycyrrhizic acid ~ rosmarinic acid, i . ‘ Ll
bisabolo] Zn-salts amino acids vitaming =~ «——t K1 mm.g '
etc) HSV-2 o
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Others promising butonly few

evidence
A Aloe gel

I 2 positiverandomisedplacebecontrolledstudies herpes
genitalis 0.5%hydrophilaloegel 3x daily Y healing
morepatientsand moreguickly

A Echinaceasp

i Freshjuicefor herpedabialis 1study( a 4 @dti@ipants,

treatment 7-14 days 85%positiveeffect
A Sage(Salviaofficinalis) andChineserhubarb(Rheum
palmatun)

I Combinationn ointment(23 mg/qg)

I Equaleffectwith 50 mg/gacyclovircream butcheaper
— aloeemodinandchrysophanol
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2. Plants plantcompoundsctiveagainst
hepatitisviruses(HBV and HBC)

A Ethnopharmacology
i Aagaistbiliary problems ,to irdproveappetit® |,
Ao helpdigestiom ,agafstnfection®
I Many promisingplants(mostlyfrom India and

Ching basedntraditionalobservationbut few
clinical studiesandunknownmechanisnof action
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Liver injury

In Hungary
A Acuteor chronic iver cirrhosis

A Triggeringfactors toxinsin food, alcohol
drugs chemicalshepatitis B&nd wiral
infeCtionS etC. Accidentsduringblood

transfusioni. v. druguse

A Thetherapyis difficult: eachnewmedicine
may causdurtherdamage
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HBV and HBC

A Globalissue

i a2 billion peopleareinfectedwith HBV, 350 million
patientsaresufferingfrom chronichepatitisi 30-40%
of themdie ofcirrhosisandliver canceyrspreading
with blood, sometimedrom motherto children

I & 200million peopleareinfectedwith HCV, it is more
commonin HungarythanHBYV

A Treatmentinterferoncombinedwith otherdrugs
sometimedifelong, expensivecomplications
contraindicationgpregnancyautoimmun
diseasescirculatoryinsufficiency psychiatric
disease=etc.)
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Medicinalplants

A Intensivesearchfor activecompoundsgainst
HBV andHCV

A Preparatiorof vaccinedor prevention
A Researcimainly in Asia

A Most frequentlyexamined Glycyrrhizasp,
Silybummarianum Phyllantussp., Schizandra
chinensisScutellariabaicalensisSophora
flavescensRheunmpalmatum
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Agrimonia eupatoria, A. coreana, A. pilosa
Alpinia galanga
Angelica pubescens
Aralia elata

Artemisia annua
Betula sp.

Buplewrum sp.

Eclipta alba
Cranoderma lucidum
Crardenia sp.

Crentiana sp.
Crlveyrrhiza fajok
Humulus lupulus
Hypericum perforaitm
Mentha piperita
Ocimum basilicum
Paeonia lactiflora

Phylianthus amarus, P nanus, P. niruri, P. urinaria stb.

Picrorrhiza kurroa

Polvgonum cuspidatum

Cuillaja saponaria

Rheum palmatum

Rubus coreanus

Sanguisorba officinalis
Schizandra sp.

Scutellaria baicalensis

Silybum mariarnum

Saphora flavescens, 5. ionkinensis
Terminalia chebula

Viscum album

Zingiber officinale

Kinai ndvénvek (56 nivenyfa) 29 csaladbol)
Kinai ndvénvek (20 nivenyfa))
S=uddani ndvényvek (71 ndvenyfaj)

HBY
HCWV
HBV

HBV
HCV
HBV
HBV
HBV
HCV
HCV
HCV
HCV
HCV

HBV
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HBV
HBV
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HCV
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Effect mechanisnof plantsandherbalcompoundsctiveagainsthepatitisviruses
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Studies

A Most ofthemin Asia
A Many timespoorly designed
A Many combination

A Most ofthe productsaredietarysupplements
notdrugs
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Risksandsideeffects

A Harmlessnesis very important
A Oftenself-treatmenwithouta doctor
A It is unknown wheterthereareinteractionswith drugs

A 1t is unknown whethertheseplantsinfluence
detoxification functionof theliver (asit wasalready
provenin somecase$

A Thebestdocumentegblantis Silybummarianum it is
safeevenin highdoseg>1500 mgday), mild side
effectsmayoccur(flatulence mild
diarrhoeadyspeptid, interactionsvith drugswerenot
detectedit alsoseemdo be safefor pregnantivomen
children andolderpeople
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Silybummarianum(L.) Gaertn

A It is cultivatedin manycountries(oneof the
biggestsuppliersis Argenting

A Middle ages to treatbiliary problemsand
jaundice

A Flavonolignans

I Only 20-50% canbeabsorbedrom the Gl tract 80%
IS eliminatedwith thebile (conjugatedvith glucuronic
acidandsulphuricacid), enterohepaticirculation

I Poorsolubllity in wateri tea?!

I Attempsto improve thebioavailability. cyclodextrin
complexformation liposome etc.
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Main flavonolignansof milk thistle
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Silybummarianum(L.) Gaertn

A Silymarin standardizedpecialextractY
silibinin ( & @), isosilibinin ( 5%0),
silidianin (& %b)Qsilichristin (a20%)

A In vitro andanimalstudies § regeneratiomof

iver cells

A Protectiveaginstmanyhepatotoxidrugsand
toxins(e.g CCl,, doxorubicin paracetamaol
ethano), aswell asusefulin thetreatmenbdf
liver diseases
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Silybummarianum(L.) Gaertn

A Y glutathionin theliver ( frotectionagainst
xenobioticg

Ay regeneratiomf liver cells

A Antifibrotic

A Anti-inflammatory(it is importantmainly in chronic
hepatitis)

A Antiviral

A Chemopreventive
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Effect of silymarin treatmernt on survival of patients with liver
cirrhosis
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Silybummarianum(L.) Gaertn

Studies

A Chronichepatitis (ofviral origin)
Iy functionof theliver

A Mushroompoisoning(20 mg/kgbw, shouldbe
givenintravenously)
I Thedeathratedecreasettom 30-50%to 10-20%
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Silybummarianum(L.) Gaertn

A Indication

I Toxic liver injury

I Chronichepatitis

I Liver cirrhosis
A Daily dose 200420 mg
A Noffew mild sideeffects

A It caninfluenceCYP450enzymesbutonly in
largedoses
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DrugscontainingSilybummarianum

: : N
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Liquorice

A Taste characteristicsweet colour. yellow T cause
glycyrrhizin, liquiritin, andisoliquiritin

A Glycirrhizin: mixture of (15)differenttriterpeneglycosides
with similar structure it is 150x moresweetthansaccharose

A Othercompoundsrebitteri theyall havearolein the
charateristidaste

A Previously it wasfrequentlyusedin the pharmaceutical
praticei todayonly rarely

A Rarely it is usedastastecorrigentin teamixtures

A In Netherlandsindthe Scandinaviarcountriesit is
frequentlyusedin candiesbeers andotheralkoholicdrinks
(e.g salmiakkiin Finland

Dr. Szendrei K8l mg8n, dr. VasakaA®tieea: 1£
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Liquorice

A Thereare20-30
Glycirrhizaspecies
only someof themhave
sweeftroot (containing
glycirrhizin)

A Many liquoricespecies | i

150x szacharoz

- " I araboglicirrizin: R = L-arabinoz
are Cu tlvatedl n AS I a' 150x szacharéz (= gheirrizin)

apioglicirrizin: R = D-apioz
A I\/I OSty u S e df Or 300x szacharéz (= 2x glicirmzin)

. . glicirretinsav-monoglukuronid: R=H

I m p reg n atl O mf tab aCCC 750x szachardz (= 5x glicirrizin)

4. abra: Edes i1zil glicirrizin-szarmazékok

R-glus

Dr. Szendrei K8l mg8n, dr. VasakaA®tieea: 1£
Gy -gyszer 2% 0836 0. 2007 m8j us



Possiblausesof liguoricetoday

A Treatment
I Expectoran{bronchitis)
i Gastriculcer, chronicgastritis spasmsbloating
I Preventiorof liver diseases
i Arthritis, rheumaallergy (antrinflammatory)
i Preventiorof viral infections

A Foodindustry
I Flavouringin foodsanddrinks(e.g cacag

I Sweetiescandies
I Tastecorrigentin beers

A Other

I In tobaccandustry(humectantmoisturizingandflavour
harmonizingagenj

Dr. Szendrei K8l mg8n, dr. VasakaA®tieea: 1£
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Liquorice

A Since20-25 years intensiveresearctwork:
hepatoprotectivandantiviral effects

A Glycirrhizin: potenthepatoprotectiveffect
aganisdifferentharmfulagentgpl. viral
iInfectiong I Rathercytoprotectivemembrane
stabilizing andantiphlogisticthanantiviral?

A Severalyearslong studiesY developmenof
liver cancerZ

Dr . Szendr el K8l m8n, dr . VasakafAm®tdeea: 2£
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Liquorice

A The 29 mostfrequentlyusedhepatoprotective
plantaftermilk thistle

A Isoliquviritigeninseemsdo be appropriatdead
for developmenbf newantacids

A Fabaceaé phytoestrogens

Dr . Szendr el K8l m8n, dr . VasakafAm®tdeea: 2£
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Liquorice

A Sideeffect high doseof glycirrhizin for along
timeY N-aand fluid (vatel) retention high
bloodpressuréPseudohyperaldosteronigm

A Reviewof the existingresults thetherapeutic
doseis safeY max doseof glycirrhizin: 200
mg/day, max for 4-6 weeks

A Today mostlyin combinedpreaparation$ the
daily doseis muchlowerthanthe maximum

Dr . Szendr el K8l m8n, dr . VasakafAm®tdeea: 2£
Gy -gyszer ®828t 2D0,7 34mi us



Enzymanhibition (e.g
licoricevs. corticosteroidp

A High intake of liquorice can causehypermineralocorticoidisnwith
sodium retention and potassium loss oedema increased blood
pressureand depressiorof the reninangiotensiraldosteronesystem
Glycyrrhizic acid is hydrolysed in the intestine to the
pharmacologicallyactive compoundglycyrrhetic acid, which inhibits
the enzymell betahydroxysteroiddehydrogenas@n the directionof
cortisol to cortisong aswell as someother enzymesnvolved in the
metabolismof corticosteroids Inhibition of 11 betahydroxysteroid
dehydrogenaskeadsto increasectortisol levelsin the kidneysandin
other mineralocorticoidselectivetissues Since cortisol which occurs
In muchlargeramountsthanaldosterongbindswith the sameaffinity
as aldosteroneto the mineralocorticoid receptor, the result is a
hypermineralocorticoiceffect of cortisol The inhibitory effecton 11
betahydroxysteroid dehydrogenaseis reversible however the
compensatory physiological mechanisms following
hypermineralocorticoidisn{e.g. depressionof the reninangiotensin
system) may lastseveraimonths



Liquorice

7

A Probabldanteractionwith: diuretics digitalis
glycosidescorticosteroids

A Indicationsin Europe:

| Carbosarfcarbenoxoloné& chemicallymodified
glycyrrhetinicacidderivative: to treatulcersin
the mouthandotherlesionsof the oral mucosa

I Others respiratoryand Glsymptoms
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3. Influenza @Q@

",
(@

A Avian influenza(or avianflu or birdflu),” N
HIN1Y researcly O
A Amongantiviral compoundspolyphenolscan

befoundfrequently

I e.g. epigallocatechimgallate(EGCQ bindsthe
hemagglutininof theinfluenzavirus andreduces
Its contagiousness

i In mostcasesthe antiviral effectis too weakyY

cannotbe usedin theclinical practice

drVasarndrea, dr. Szendrei K8l m&8n: Megel Rz

Cistusincanus®s m8s i nfluenzagy-gy?2t- n°v®RYy3 cC
676-680. 2009 november



CistusincanusL.

hoaryrock-rose

A AC: flavonoids diterpens

A Ethnobotanyfever, diarrhoeiaskin dlsease,s
ulcers rheumaantrinflammatory spasmolytic

A In vitro, in vivo: antioxidant anti-
Inflammatory cytotoxic, antibacteriagl-fungal
antihypertensivespasmolytic

drVasaAandrea, dr. Szendrei K8l m8n: Megel Rz
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CistusincanusL.

hoaryrock-rose
CYSTUSO52
A Productdrom Germany
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CistusincanusL.

hoaryrock-rose
CYSTUSO052

A In vitro: preventghereplicationof theinfluenza A
VIrus

A In form of aerosoffor 5 days 3 x 10 mindayfor mice
infectedwith avianflu Y symptomsandnumberof the
virus significantly Zcomparedo untreatedmice

A Perostherewasno effect

A It is hypothesizedhatit preventghebindingof the
virusto thecells

A Active compoundunknown presumedpolyphenols
A Humanstudies few, but promising
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Tamifluk

A To preventandtreatinfluenza feuraminidase eSS
Inhibitor, inhibits the spreaddf thevirus by inhibiting = =~

thebuddingfrom the host ce)l- Cochranaeview. dc

notreduce hospitalizatimandcomplicationg+ side

effecty 20052009fearfrom
. .. pandemidiu
A Idea:Morus alba(white mulberry) imino sugars
CH,OH CHLOH CH,OR" 0

IJ MH N—CH;CH20OH
OH % f DEI-:EH3
HO H2N
LH

CaHg
I-i'. = CHiCHCH,CO

I -deoxinajirimicin miglitol glikovir oseltamivir

Fromthefirst imino sugarto oseltamivir
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4. AIDS, HIV

A Firstisolatedin 1983

A Today it is aleadingcauseof deathamongthe
Infections

A Thereis nocure butthecurrentdrugs(non-nucleoside
reversetranscriptasahibitors proteasenhibitors
etc.)canincreasdife expectancy

A &4 ®iBion infectedpeopleworldwide
A Always newstrainsappear

A Aim: developmenbf effectiveandpossiblycheap
drugs
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Dr .

Promisingplantsandactive
compoundghat reqlrefurtherstudles

A Glycyrrhizin

A Calophyllumsp., calanolids
(developmenbf anewdrugisin

progresy®
A Urtica dioica, lectins(UDA -
Urtica dioicaagglutinin

A Panaxsp
A Momordicacharantia/
A Phytolaccaamericana

A Andrographispaniculata
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Promising

plantsand
active i
compounds
. kalanohd A oxokalanold betulinsay
tha‘t reqlre ey felszintetihus sairmazck
furtherstudies
G
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ket igérctesnck tarton fEiszintenikus betulinsay -szarmazck
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Effectmechanism

A Only partially or not known

A Theyprevent
I Penetratiorof thevirus
I Binding, cell fusion

I Enzymegqintegrase, reverse transcriptase, profease
thatareinvolvedin thereproductiorof thetargetcell

ATheyactivatetheimmunsystem

Theantigenicityof thevirusis weak butthereare
attemptdo produceavaccineagainstHlV
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Thankyou for your attention



