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Introduction 

1. Cancer 

Canceriisiaicategoryiofidiseasesiiniwhichitheicellsiofitheibodyitenditoisplitiuncontrollablyiandispreaditoithe
isurroundingitissues.iFrequency,itheimeiosisimechanism,iandicellideathiallioccuritoikeepitheitissueiiniaihe
althyistate.i 

Carcinogenesisiisitheiactiofidoingiailotiofithingsiiniailotiofidifferentiways.i 

Initheiearlyistagesioficancer,ipermanenticellimodificationsioccur.iTheistagesiofiaggressiveiandiagge

ssiveidiseaseiareiincludediinitheicelliproliferationiandiprogressioniphases.i 

Aifaultyicellicanieitheristayiinitheitissueifromiwhichiitiwasiderived,iwhichiisiknowniasiaitypeiofiins

ulinicancer,ioriiticanispreaditoisurroundingitissues,iwhichiisiknowniasiaimalignantiformiofiinsulinic

ancer. [1] 

1.1iTypesiOfiCancer  

Thereiareioveriaidozenidifferentiformsioficancerithatiwereidiscovered.iEachicanceriisicategorizedib

asedionitheitypeioficellithatiwasiinitiallyiinvolved.iTheibelowiareitheivariousiformsioficancer:i 

-Carcinoma 

-Uleukemia 

-lymphomaiandimyeloma 

-Nervousisystemicanceri[2] 

Thereiareiseveraliformsioficancers,isuchiasicarcinomas,iwhichiincludeibreast,ikidney,ilung,ipancrea

s,iandicolonicancers,iamongiothers.i[3]i 

2. LungiCancer 

Lungicancer,ioftenireferreditoiasilungicarcinoma,iisiaidebilitatingilungidisorderimarkedibyiunregula

tedilungitissueidevelopment.iInitheimechanismiofimetastasis,ithisidevelopmentiwilliextendiacrossit

heilungsiandiintoisurroundingitissuesioriotheriareasiofitheibody.iTheimajorityiofiprimaryilungicance

rs,ialsoiknowniasicarcinomas,ibeginiinitheilungs.ii[4] 

(1) 



 

Figi1: Lung Cancer 

Lungicanceriisitheimosticommonicauseiofideathiworldwide.iBreast,iprostate,iandicervicalicancerim

ortalityiratesihaveiimproved,ialthoughilungicancerideathsihaveiremainediconstant.i[5] 

Patientsithatiarriveilateihaveicancerithatihasieitheriadvanceditoitheiregioniorihasispread,iresultingiin

iaihighimortalityirate.iAroundi80%iofilungicanceripatientsihaveistageiIIIioriIVidiseaseiatitheitimeiof

idiagnosis,iandithereforeidoinotiqualifyiforicurativeitherapy.i[6] 

Aitumor'siprognosisiimprovesiwheniitiisidetectediearly.iPatientsiwithilungicancericani(andisometim

esido)igoiundiagnosediforiyears.iPatientsiareinotiwarnediofiapparentiphysicalimodificationsiandithi

siisitheifirstilungicanceritoienteriandibeiinsertediintoitheiabscesses.i[7] 

Longtermismokingiisitheileadingicauseiofilungicanceri(85%).iLungicancericanidevelopiinipeopleiw

hoihaveineverismokedi(10-

15ipercenti).iUsually,iaicombinationiofigenesiandisusceptibilityitoiradon,iasbestos,itobaccoismoke,i

oriotherisourcesiofiairipollutionicausesitheseievents.iChestiradiographsiandicomputeditomographyi(

CT)iscansiwillidetectilungicancer.iAibiopsy,inormallyidoneibyibronchoscopyioriCT 

direction,iisiuseditoivalidateitheidiagnosis.i[8] 

(2) 



(3) 

Cough,ihemoptysis,ichestiandishoulderipain,idyspnoea,idizziness,iweightiloss,ianorexia,ifever,ifati

gue,iandiboneipainiareiallisignsiofilungicancer.i 

•iCough,ibloodyicough,ichestipain,iorishortnessiofibreathiareiallirespiratoryiconditions.i 

•iWeightiloss,ifatigue,ifever,ioriswolleninailsiareiallisystemicisigns.i 

•iChestifatigue,iboneipain,iupperivenaicavaidisruptions,ioritroubleiswallowingidueitoitheicancer'siw

eightiputtingipressureionisurroundingistructures.i 

Ifitheicancerispreadsitoitheiairways,iiticaniobstructitheiairway,imakingibreathingidifficult.iSinceipre

vention,ithereicouldibeianiaggregationiofisecretions,iwhichimayiraiseitheichanceiofipneumonia.i 

Paraneoplasticidisorders,iwhichiareisignsithatiareinoticausedibyitheipresenceiofilocalicancer,icaniatt

ractitheidiseaseiatifirst,idependingionitheitypeiofitumour.iHypercalcemia,ianiantidiureticihormoneis

yndromei(SIADH,iirregulariurine,iandipollutediblood),iectopiciACTHiproduction,iandiLambert-

Eatonimyasthenicisyndromei(autoimmuneiweaknessidueitoiautoimmunity)iareiallidisordersithatica

nioccuriinilungicancer.iPancoastitumors,iwhichiareihighlevelilungitissue,imayiinvadeipartiofitheisy

mpatheticinervousisystem,icausingiHorner'sisyndromei(thinningiofioneieyelidiandiaismallipupilioni

theiotheriside)iandibrachialiplexusiinjury.i[9] 

Manyilungicancerisignsi(suchiasilackiofiappetite,iweightiloss,ifever,iandifatigue)iareinotiwell-

defined.iWhenicertainipatientsihaveisymptomsithatineedisurgery,itheicancerihasialreadyiprogressed

ipastitheioriginalilocation.iWeightiloss,iboneipain,iandidepressiveisymptomsiareialsoisignsithatimet

astaticidiseaseiisipresenti(headache,ifainting,iconvulsions,ioriweaknessiofitheileg).iTheiskull,ibone,i

adrenaliglands,ivariousilungs,iliver,ipericardium,iandikidneysiareiallicommonisitesiofiinfection.iAti

theitimeiofidiagnosis,iabouti10%iofipatientsiwithilungicancerihaveinoisymptoms;itheseicancersiarei

detectedibyinormalichestiradiography.i[10] 

Lungicancerihasitheihighestideathirateiinitheiworld,iowingitoitheifactithatiitiisimostlyinotidiagnosedi

beforeitheiconditionihasiprogressedisignificantly,iresultingiiniaisubstantialidecreaseiinitheipatientsi’

iqualityiofilife.i 

Aggressiveismoking,isecondhandismokei(smoking),iComplementaryiandiAlternativeiMedicineian

dicigaretteismoking,iexposureitoiinternaliandiexternaliairicontamination,iexposureitoiradiation,iandi

occupationaliexposureitoiagentsisuchiasiasbestos,inickel,ichromium,iandiarsenicihaveiallibeenirepo

rtediasipotentialicausesiofilungicancer.i 

Theimostisignificantiriskifactoriisismoke,iandimeniareimoreilikelyithaniwomenitoidevelopilungican

cer.i 

Aibigipreventionistepiisitoiavoiditoxicicontaminantsisuchiasismokingiandiairipollution.iTheitypeiofi

cancer,istagei(spreadirate),iandigeneralihealthialliinfluenceitreatmentiandilong- 



(4) 

termioutcomes.iInicertainicases,ithereiisinoicure.iSurgery,ichemotherapy,iandiradiotherapyiareialsoi

commonitherapies.iSCLCirespondsimoreitoichemotherapyiandiradiotherapyithaniNSCLC,iwhichiis

ioftenitreatedisurgically.i[11] 

Lungicanceristrucki1.8imillionipeopleiworldwideiini2012,ikillingi1.6imillionipeople.iAsiairesult,iitii

siaicommonicauseioficancer-

relatedideathsiiniadults,iandiitiisitheisecondimosticommonicauseioficancer-

relatedideathsiiniwomen,iafteribreasticancer.i.i[12] 

2.1iTypesiofiLungiCancer 

Itihasibeeniidentifiediasiaicanceriofinon-smallicellsiandismallicellsiinitheipast.i 

 

Figi2 

 

2.1.1iSmallicellilungicancer: 

Sinceitheicellsiresembleioatsiunderiaimicroscope,ismallicellilungicanceriisialsoiknowniasi"oat-

cellicancer."iItinormallyibeginsiinitheibronchiiandithenitravelsiquicklyitoiotheriareasiofitheibody,iin

cludingitheilymphinodes.iSmokingiisitheimosticommonicauseiofithisidisease,iaccountingiforilessith

ani20%iofiallicases.i 

Smallicellilungicanceriisiclassifiediintoitwoicategories,iwhichiareinamediafteritheicellitypesipresenti

initheicanceriandihowitheicellsiappeariunderiaimicroscope:i 

(5) 



•iSmallimixedicellicarcinomai•iSmallicellicarcinomai(oat-cellicancer) 

2.1.2iNon-smallicellicancer 

Lungicanceriisiaiformioficancerithatiaffectsitheilungs.iIt'siextremelyipopular.iItiaccountsiforiaboutin

ineioutiofitenicasesiandigrowsiatiaisloweripaceithaniSCLC.iItiusuallyidevelopsislowlyiandicausesilit

tleitoinoisignsiuntiliitireachesiaicertainisize.i 

Non-smallicellilungicanceriisidividediintoithreeitypes:i 

•iLungiadenocarcinoma:iLungiadenocarcinomaiisitheimostiprevalentiformiofilungicancer,iaccoun

tingifori30%iofiallicasesiandiabouti40%iofinon-

smallicellilungicancericases.iManyiprominenticancers,isuchiasibreast,iprostate,iandicolorectalicanc

er,iincludeiit.iLungiadenocarcinomasiareipresentiinitheiglandsithaticontainimucusiwhichihelpiusibre

atheiinitheiouteripartiofitheilungs.iCough,ishock,iweightiloss,iandifatigueiareisomeiofitheisymptoms

.i 

•iSquamousicell:iThisiformiofilungicanceridevelopsiinitheicentreiofitheilungs,iwhereitheibigibronch

iiconnectitheitracheaitoitheilungsiorieitheriofitheiairway'silargeibranches.iSquamousicellilungicance

rimakesiupiaboutiaithirdiofiallinon-smallicellilungicancericases,iandiit'siofteniattributeditoismoke.i 

•iUndifferentiatedilargeicellicarcinoma:iAidifferentitypeiofilungicanceridevelopsiandispreadsiqui

cklyiandicanibeilocatedieverywhereiinitheilungs.iThisiformiofilungicanceriaccountsifori10itoi15%io

fialliNSCLCicases.iCarcinomaiofilargeiisolatedicellsigrowsiandiexpandsiquicklyiinimanyicases.i 

[13] 

3.iHerbaliTreatmentsiandiDrugsiforiLungiCancer 

Alternativeiandiover-the-

counteriwaysiofiusingiherbaliorianimaliextractsiasiprovenimedicinesiorihealth-

promotingiagentsiareireferreditoiasiphytomedicineioriphytotherapy.i 

3.1iDrugsi 

1.iVincaialkaloids,iisitheisecondimostiofteniusediagentiinitheipharmacyiandioneiofitheioldestiandi

mostifrequentlyiusediagentsiforicancericare.iVincristineiandivinblastineiareitheitwoimainialkaloids.i

Patientsiofilungicanceriandiotheritumoursiareigivenitheseialkaloids,iwhichiareiisolatedifromitheiCat

haranthusiroseusi(Apocynaceae)iplant.iTheseiagentsiworkibyibindingitoitubuliniandidisruptingithei

activityiofimicrotubules,iincludingithoseiwithimitoticispinalicords,ibyibindingimetaphaseitoitheicell

icycle. 

 



 

Figi3 

 

 

Figi4 
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2.iPaclitaxeli(Taxol)itaxis,iPatientsiwithilungicancerishoulditakeiTaxusibrevifoliaiextracts,iwhichi

areiderivedifromitheiPacificitreeiTaxusibrevifolia.iThisisubstanceibindsitoimicrotubulesiandifacilita

tesitubulinipolymerization,iresultingiinimicrotubuleistrengthening,icellicycleicirculation,iandimalig

nantimitosis.ii[14] 

  

 

Figi5 
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3.iAstragalusipolysaccharide,ihasiantitumoriactivityiinihumanilungicancericellsiA549iandiNCI-

H358;iNF-Biinhibitionicanibeilinkeditoiantitumoriactivity.i[15] 

 

Figi6 

4.iEtoposide,iisiderivedifromipodophyllotoxin,iaisemisyntheticicompoundioccurringinaturallyiinit

heimandrakeiplant.iThisiepipodophyllotoxin,ialsoiknowniasiVP-

16,iisiuseditoitreatiNSCLCiandiothericancers.ii[16] 

 

(8) 



Figi7 

5.iNaniShaiShen,ialsoiknowniasiAmericanisilvertopiroot,iisianiantibioticithatihelpsitoipreventilungi

cancer.iItiisicultivatediinitheispringiandiautumniiniseveraliregionsiofiSoutherniChina.iIticanireachiai

heightiofi30cmiinicoldiclimates.iThisiherb'simedicinaliaspectiisiaiwonderfulirootithatihasimanyiheal

thibenefits.iTheirootiofitheiplantiisiuseditoialleviateitheieffectsiofilungicancer.iIticanialsoibeiusediini

conjunctioniwithibeiishaishenitoiaidicancerirecovery.ii[17] 

 

Figi8 
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6.iIniOldenlandiadiffusa,iOraliadministrationiofiherbaliextractsiconsiderablyireducediB16-

F10icelligrowthiiniC57Bli/ijimice'silungs,iresultingiiniai70%idecreaseiinilungimetastasesi(p0.001).i

TheireleaseiofiOldenlandiadiffusaisuccessfullyiblockeditheidevelopmentiofiallieighticancericellsian

diincreasediapoptosisisignificantly.iOniaverageipancreaticicells,iexhaustihasiaiminoritoxicieffect.iF

urthermore,ipulmonaryilungimetastasesiwereisignificantlyiinhibitediinianimalimodelsiwithinoinotic

eableisideieffects.iHerbaliextractsimayihaveianticanceriproperties.i[18] 

 

Figi9 

7.iPhyllanthusiemblica,iAntioxidantsiareipolyphenolsiandihydrolysableitanniniderivatives.iEllagi

ciacid,igalliciacid,iandichebulagiciacidiareithreeiwell-

studiediexamples.iInireactionitoicarcinogensiandiactiveioxygenispecies,itheseiandiotheritanninsifro

miPhyllanthusiemblicaihaveibeenishownitoiinhibitimutagenesisiandilipidiperoxidation.iIt'silikelyith

atitheicombinationiofitheseicooperativeicompoundsicausesiAmlaitoiunleashifreeiradicalsiandiprodu

ceicancer-fightingisubstancesibyicertainiinteractions.i[19] 

 



Figi10 

8.iTaxiioperators,iHowever,itheyifunctionibyiinterferingiwithitheibehaviouriofimicrotubules.iTax

payersiinhibititheidepolymerizationiofimicrotubules,ioricelliproliferation,ibyipreventingimitosisiini

metaphaseiandianaphase,iwhichileadsitoiapoptosis.iTheyiareithoughtitoibeitheimostipowerfulianti-

tumoriagent.iGivenitheiharmfuliresultsiandipoorimeltingiiniwater,itaxisiareitheifirstioptionimedicati

onsiforitheitreatmentiofilungiandiotherimetastaticilungs,iaccordingitoiseveraliclinicalitrialsiandilabo

ratoryiresearch.i[20] 

 

 

Figi11 
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9.iPlatycodonigrandiflorum,iTheistudyidescribedianditestedinineimajoribioactiveisubstances,iincl

udingiplatycodiniD,iwhichicontainsi47icompoundsiiniPG,iincludingitriterpenoidisaponins,isteroida

lisaponins,iandiflavonoids.iDataiwasigatherediinitermsiofidataimining.iThereiarei545idrug-

relateditargetsiandi2,664idisease-

relatedigoals.iTheitopologicalistudyirevealedi20iprimaryitargets,iincludingicaspasei3i(CASP3)iandi

prostaglandin-

endoperoxideisynthasei2i(PTGS2),iimplyingithatitheiMAPKisignallingimethodiandiP13K-

AKTicouldibeiinvolvediiniLCitherapy.iTheiresultsioficelliadventihaveishownithativitalinutrientibon

dingicanibeiveryibeneficial.ii[21] 

 

 

Figi12 

10.iTheibarkiofitheirootsiofiMarusialbaiL.i(MA),IniKorea,iitihasilongibeeniuseditoitreatiaivarietyi

ofilungidiseases.iWhileirecentiresearchihasishownithatiMAihasianti-

canceripropertiesiiniaivarietyioficancericells,iitiisistilliunknowniifiMAiinhibitsilungicancericells'iabi

lityitoimigrate.iTheicurrentiresearchilookediintoitheiimpactiofiMAionilungicancericellimigrationian

dihowisuccessfuliitiwas.iTheireleaseiofiMAimethyleneichloridei(MEMA)iblockeditheimigrationian

diinvasioniofiH1299,iH460,iandiA549ilungicancericellsi(NSCLC)ibyiaicomparativelyiyoungiindivi

dualiinitarget,iaccordingitoiresultsifromitheitranswellitrialianditheiassay-

healingiassay.iMEMAidecreaseditheiphosphorylationiofiSTAT3iandiSrc,iaccordingitoiWesterniblo

tistudy.iMEMAihasiremoveditheiexpressioniofiepithelial-

mesenchymalitransformationi(EMT)imarkersisuchiasiSlug,iSnail,iVimentin,iandiN-

cadherin,iasiwelliasiOccludin,iaiprotein-junctioniprotein.iWheniphospho-

mimeticiSTAT3i(Y705D)ioriSrci(Y527F)iwasitransferreditoiH1299icells,itheicontroliofiEMTimark



ersiandidecreasedimigrationicausedibyiMEMAitreatmentiwereireversed.iFinally,iMEMAiinhibitedi

theimigrationifunctioniofihumaniNSCLCicellsibyiinhibitingiSrc/STAT3-mediatediEMT.ii[22] 

 

 

Figi13 
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(14) 

11.iRhusiverniciflua,iTheibenefitsiofisystemicichemotherapyiforiprogressiveiandiadvancedicellilu

ngicanceri(NSCLC)iareimodestibutipotentiallyitoxic.iLacqueritreeiRhusivernicifluaiStokesi(RVS)ii

sianioldiherbalimedicineiuseditoitreaticancer.iWeilookediintoitheieffectivenessiandisafetyiofiRVS-

derivediallergeni(aRVS)iforiextendingilifeiiniNSCLCipatientsiwhoihadifailedifirst-lineiorisecond-

lineichemotherapy.i.i[23] 

 

 

Figi14 

 

 

 

 

 

 

 

 

 



12.iBrassicainigra,i(blackimustardiseed)isicommoniiniainumberiofiAsianiandiAfricanicountries.i

Mustardiseedsihaveipreviouslyibeenifounditoihaveipotentianti-

canceripropertiesiagainstiaivarietyioficancers.iWeistudiedidifferenticelliandicellularipathwaysiofithe

ianti-cancerieffectsiofiethanolicireleaseiofiB.nigraicellsiagainstinon-

cellularicancericellilinesiA549iandiH1299iinithisistudy.iB.iReleasedinigraiinhibitediA549iandiH129

9iclonogenicicells'ieffectivenessiandisurvivaliiniaiclusteredimanner,iindicatingithatiitiinhibiteditheir

idevelopment.iAsishownibyitheiriseiinicaspase-

3iactivity,iB.inigraiproducediinitheiformiofitimeiandiconcentrationiasiairesultioficelliapoptosis.i[24]  

 

  

Fig 15 
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TABLE 

S.No. HerbaliDrugs BiologicaliNam

e 

ChemicaliConstituents UseiiniNSC

LC 

UseiiniSC

LC 

1 VincaiAlkaloid

s 

VincaiRosea Twoibasicimultiringediunits,i

aniindoleinucleusi(catharanth

ine),iandiaidihydroindoleinucl

eusi(vindoline),ijoineditogethe

riwithiothericomplexisystems. 

Yes Yes 

2 TaxanesiPaclit

axeli(Taxol), 

Taxanes Chemicalistructureiconsistiofi

taxaneiringiwithiaifour-

memberedioxetaneisideiringia

tipositionsiC4iandiC5iandiania

ctiveihomochiraliesterisideich

ainiatiC13ithatibindsitoimicro

tubulesiiniaiguanosineitriphos

phatei(GTP)iindependentima

nneritoiinduceicytotoxicityiact

ivity. 

 

Yes No 

3 Astragalusipol

ysaccharide 

Astragalus Mainichainicontainsilinkediα-

(1→4)iglucoseiresidues.iMono

saccharideicompositionianaly

sisiofianiAPSisampleibyiHPL

Cirevealedithatiitiwasicompos

ediofirhamnose,iglucose,igalac

turoniciacid,iandiarabinose. 

Yes Yes 

4 Etoposide Podophyllotoxi

niwith 

aiD-

glucoseiderivati

ve. 

Itiisiaibeta-D-

glucoside,iaifuronaphthodiox

oleiandianiorganiciheterotetra

cyclicicompound.iItihasiairolei

asianiantineoplasticiagentiand

iaiDNAisynthesisiinhibitor.iIti

derivesifromiaipodophyllotoxi

niandiai4'-

demethylepipodophyllotoxin. 

Yes Yes 

5 NaniShaiShen Adenophoraitri

phylla 

n-

Hexadecanoiciacidi(29.14%),i

9,12-

octadecadienoiciacidi(Z,Z)-

i(17.22%),ihexadecanoiciacid,i

methyliester(8.98%),i9-

octadecenoiciacid,imethylieste

r,i(E)-i(7.03%)i,i9,12-

octadecadienoiciacidi(Z,Z)-

Yes No 



,imethyliesteri(5.93%),iphytoli

(5.50%),iandiestradioli(4.43%

)iwereimeasurediasitheimajori

compound. 

6 Oldenlandiadi

ffusa 

Hedyotisdiffus

a 

CyclopentaneiMonoterpenes. 

Glucosides. 

Iridoids. 

Lignans. 

Pyrans. 

diffusosideiB. 

geniposide. 

gardenoside 

 

Yes No 

7 Phyllanthusie

mblica 

Emblicaiofficin

alisiGaertn 

Chebulagiciacid. 

Geraniin. 

Chebulinniciacid. 

Corilagin. 

Yes No 

8 Taxans Taxane Taxanesiareicomposediofiaifo

ur-

memberioxetaniringiattachedi

atiC4-

C5ipositioniandianiesterisideic

hainiattachediatiC13. 

Yes Yes 

 

9 Platycodonigr

andiflorum 

Platycodonigra

ndiflorum 

Iticontainsiailargeinumberiofif

attyiacidsisuchiasilinoleiciacidi

(upitoi63.24%),iaivarietyiofia

minoiacids,ivitamins,iandimul

tipleiessentialitraceielements. 

Yes Yes 

10 Morusialbai Whiteimulberr

y 

iFlavaneiderivative,i(2S)-4′-

hydroxy-7-methoxy-8-

prenylflavani(1),itogetheriwit

hitwelveiknownicompoundsiin

cludingithreeiflavanesi(2–

4),ithreeichalconesi(5–

7),itwoiflavonesi(8–

9),itwoibenzofuransi(10–

11)ianditwoicoumarini(12–13) 

Yes No 

11 Rhusivernicifl

ua 

Japaneseilacqu

eritree 

Galliciacid,ifustin,ifisetin,ique

rcetin,ibutein,iandisulfuretini

areitheimainiactiveiconstituen

tsiofiR.iverniciflua 

Yes No 

12 Brassicainigra BlackiMustard Includeipolyphenols,iphenolic

iacids,iflavonoids,icarotenoids

i(zeaxanthin,ilutein,iβ-

carotene),ialkaloids,itannins,i

saponins,ianthocyanins,iphyt

Yes Yes 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

osterolsichlorophyll,iglucosin

olates,iphytosteroids,iterpenoi

ds,iglycosides. 
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