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Roles of Carotenoids on the Inhibition of Molecular Cancer Cells
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Abstract

Cancer is one of the most common diseases causing death. There are also mechanisms to

develop and escape from chemotherapeutic drugs, which the researchers are aware of, and to try to

study the inhibition of mechanisms of cancer and reduce the side effects of chemotherapy.
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The carotenoids are natural compounds that act as an antioxidants and anticancer compounds
for lung cancer, breast cancer, prostate cancer, etc. They are found in vegetables and red, orange
or green fruits such as pumpkins carrots, papays and broccoli. Sources of carotenoids for examples
include alpha-carotene, beta-carotene, and lycopene. In addition, both in vitro and in vivo studies
have shown the role of carotenoids on the inhibition of molecular mechanism of cancer such as
cell division, DNA repair mechanism and program cell death. These mechanisms may kill or reduce

cancer cells. Finally, this article may be a guideline for further study of the effects of other natural

compounds on Ccancer.
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TuuLaENTeYTen Fefuntstastunsiinlsnusss
Fadulsaddivnidenionianisunmdldneey
Anwinalnuarislunistesiunioananuidssiiae
nseduliiAnuziSe Wy auguvselUAsungAnssy
N3N N1950UTENIUDINT NIBNISlTaNS
MnsssAiiodostunsduuzife Jeilagouled
ansdfynssINAvaisvdaiinuinfunuinly
nsfudwdeannisifiudiuaunisiinusdels Wy
#13na4 Isothiocyanates (Gupta et al., 2014) Wy
phenethyl isothiocyanate, sulforaphane wuluiies
ngaﬂwé’ﬁ, USonlpd, i n& Flavonoids (Batra
& Sharma, 2013) W flavone, catechin nulunalsl
mzqamai‘%, YWY, WINVEIN NGy Polyphenols
19y Epigallocatechin Gallate—EGCG, epicatechin
gallate wuluw@en 1usu (Ullah et al,, 2016) Tng
WnIzasnauuAlsinees (Nishino et al., 2009) R
Jussndng (pisment) waslinuaudfiveyyadasy
Fruuzide wazduansaadu (precursor) Tadiniiue
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(Mezzomo & Ferreira, 2016) WU WANDY, LATON,
uzazne, Useelad wazlagiulinstunuansualsiiuosa
11nA17 700 in iU wean Al (alpha-carotene),
wiuAlsfiu (beta-carotene), lalalu (lycopene)
WJudu (Nishino et al., 2009) wagnuInin1sAne
wnanevan1sAnyluvaennaaes (n vitro) uagnis
Anwludninmas (n vivo) MAgafuunumuesans
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Usglevtiuaznisdostunsiinugise iiletdunuama
dmsuifiaulagnivesarsainsssuvidfionaazii
Luimunduensnvvsetluiauiluguuuvenns
wdsuavnmmaly

wAlsfuses (carotenoid)

a ¢ < ) a =~ o
walsfiuseidusendnginulaluiiy, dnuas
Yalaa P a < aa wa v

Halividune du Wed uansndnaaudfiusyya
Basy Measwszuugiauiy Wuasdwurediniiue
waztelumsiuuzse Jsllagiuinnsfunuasualsi
YRYAINNNT 700 ViR karlASIEavianvaLAlsiLaes
aziuansusenaulalasasuauniaisuau 40 aznou

EAU HERITAGE JOURNAL

Vol. 13 No. 3 September-December 2019

Science and Technology



(Bell et al., 2000) wagiinhevoslaleniu (isoprene) 8
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(carotene) laun woawl (alpha), w1 (beta) wag
wlTasu (£) wagnquusulnilad (xanthophyll)

Fetagtunuhualsiiuesaimunnfianlusssuyauas
fignslunisdudanisiinugi5eleun Alpha-carotene,

Beta-carotene, Beta-cryptoxanthin, Lycopene, Lutein

ey Zeaxanthin (Murakoshi et al., 1992) Feurazuia
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Note: uanilasiasnevasialsfiununns 6 siin Adapted from Lipophilic micronutrients and adipose

Tissue by Landrier et al., 2012, Nutrients, 4(11), pp. 1622-1649 by MDPI AG

1. upanuAlsiiu (alpha-carotene)
WuwalsAussannuunluivinnddmaeg
A7 lown wasen Wnunee warluasfaduvaq
Anndiute Fedsreuiduineniu Alpha-carotene Tu
A158UgINISNALeIDNNRINEY, Uan, Auwasald

wazdluszansamlun1sdugegenin Beta-carotene
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(Nishino et al., 2008; Tang et al., 2014) lay
WU11d15 Alpha-carotene U3u1ad 200 nmol
mmmamumﬁumLﬁfmaﬂiuwﬁué’ﬂi (mice) ﬁgﬂ
witenliduidesenfimveidluszesit 2 AeaANS7,
12-dimethylbenz[a] anthracene (DMBA; 100 pg) kazans
12-O-tetradecanoylphorbol-13-acetate (TPA; 1 pg) WJu




syeghan 1 dUani LﬁaLﬁauﬁ’wyﬁuﬁmﬁlﬂﬁ%ms
DMBA uag TPA (Peto et al., 1981) uanainiinisnen
Tunaeannaesmuinas Alpha-carotene figysluns
Fudinsuninszansveawadueis (anti-metastatic)
Tuwaa Lewis Lung Carcinoma Cells—-LLC Fudu
waduziSaen Tnefinalndudinisvhauves Matrix
Metalloproteinase--MMP 2 %ila A9 MMP-2 lag
MMP-9 Fafueulesifiiisadestunisunsnszane
WaYNISHAILITDUTARNLIST (Akeul et al., 2006) Lag
MMP-2 uas MMP-9 azvhwniidilunisgosnsaaiiau
(collagen) flagusnnusossassninstuniiauiuasmily
g1 Fansvinauaes MMP-2 waz MMP-9 fiun
AuldazyiliaduziSsaansognanuasindeudily
Fuilededu 9 1¥41e8u (Barusrux et al, 2008) uas
wona i @15 Alpha-carotene galuiiunsine
Y84 Tissue Inhibitor of Metalloproteinases--TIMPs
Tuszaulusiu Tng TIMP @weulesifiviwingilunis
Fudamsinauees MMPs Sadunailidudanisuns
nsranevaswaauzisala (Liu et al., 2015)

2. WwhiwAlsiy (beta -carotene)

Beta-carotene tduansiinuunlunandng
We 1w du laun usealad wasen Wnnes wagen
23 1udu (Osganian et al., 2003) LLaz%QﬂLUaﬂ‘lﬂ.ﬂ
Wwimndu A lus1ene (Tang et al., 2000) H51891u
5ANWINUINENT Beta-carotene Hnnddiuayya
Base (Paiva & Russell, 1999) uawflgnslunisin
uziSe Inefinalndudenisyhauues P-glycoprotein-
-P-gp LazannIsLanseanuas P-gp Tuszau mRNA Tu
%88 Human cervical carcinoma cell line—-Hel.aS3
(wasuziSelnungn) wazluwad Human non-small
cell lung carcinoma cell line--H460/MX20 (waa
uzdeloniifinisiesios1 mitoxantrone) lng P-gp
Julusfufivhusfiduenvdeatsdng 4 eenuenwad
Faluwadugidaaginisuanieanves P-gp NN
Un@ wagan P-gp finsiauiinnnninuniasduna
vilsinstusnesnanwaduiniu Sedwalinisly
13w dsllinanazsildinnisaeen faiunis

flans Beta-carotene anu1sadudin1siauLazns
uanwaNUDY P-gp Wnasteyinlilenazaunislusad
uydanntunavtaelienduzisieongniunty
(Teng et al., 2016)

3. lalaUu (lycopene)

Lycopene uansfinusnnlumindnuaznalsl
fifidune & uazides liun usdewme unsly uvazne
94U waziind1? \Judu (Gerster, 1997; Bhuvaneswari
& Nagini, 2005) uazilgnslunisdueyyadasegs
191d15 Beta-carotenelagannisyinate DNA fiiin
910 Reactive Oxygen Species--ROS (Kelkel et al.,
2011) Lagdls189IUNITANYITITZUININGINUTIANT
Lycopene fgvislumsdudasSdunyuslévarsyin
1eun ueiSasiongnumunn (Wei & Giovannucci, 2012),
uz159Uon (Arab & Steck-Scott, 2002), Ui5aLAIUL
(Cui et al,, 2008) wazuziSefinszinizemis (Liu
& Russell, 2008) 1Judu Tnglun1s@nwaes Peng
(2017) wu71 Llycopene asodudenisiiiusiuay
waduu3e (proliferation) wazatuayuliiwadinis
mouvveznewlnda (apoptosis) Fafuguuuunis
mevoswadiiinssslusunsuls (programmed cell
death) viatfunsmeiintumuunilunsyuiunis
Wiaivlnveswad Fuwadeslidnuasiinadnas
(cell shrinkage) LHoriuiwadaznasoanidugudne
(cell blebbing) uay DNA azumnoanduiue ite
Hosfunsunsnszarsveadolsauarindnwadiide
M8 LAZAINAIIZAINE1INUIT Lycopene qziinaln
HUNISLARIDENTBY P53 Way Bax luseiiu mRNA
TuwaduziSaduy MCF-7 Tag p53 audulusiud
Vmididu Tumor suppress gene fe AIUANNIS
Winiulnveswaduazdsliwadmenuuozneninda
d2u Bax 1ulusiudtvinmiiinseduliisadiinnsme
wuusrnennda (pro-apoptotic protein) davilef
annsodudimsadyiivinvenraduzdly
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4. wwan-asulawwuiiu (fcryptoxanthing BCX)

win-asUlnuyufinduastunguualsiivess
sinwuannlurald Toun & wzazne wavdu (Burri, 2015)
annsanulusenielasazgnivasudiniue way
fFaduansiueyyadase Feilseaunsinuuieiu
answuin-esulausuiivluihenduuzanungnuay
Figuaind wuingiflgvaindesiiszduresans
we-a3UlauruinainIfdieusisauinungnege
fiaddey deduanmsAnedananans win-asuln
wruiuenaaziedesiunsifauzSels uazdadisenu
msAnwmuTum-asUlnugufinansnannsiinugse
Uaﬂﬁgﬂmﬁmﬁw@hami 4-[methyl nitrosamino]-1-[3-
pyridyl]-1-butanone (NNK) FaduansrouzSaiinuluy
engu Tumyiudng (v)) Tfuuutufuamdiudues
win-esUlaumuiiu sgediteddty waruenanildmu
ansiuan-asulausuniuddinalnneanisuanseanves
Nicotinic acetylcholine receptor @ 7 (& 7-nAChR)
Fadueuluififorfestunisiinuzdeon Tusedu
mMRNA aglusiu (Iskandar et al,, 2016)

dﬁl = U .
wanandlunis@nwiseaulaana (In vitro)
Iafisrenunuings wa-asulausuiuanansadugs

a a 2 3 a 1 1 f @

nstsaAulnveswaaugisslenuialilywadian
(non-small-cell lung cancer) Ing@ufiuAMUTUTY
209 win-asulauguiu lasarsazinalnlunanis
wanIoanved Cyclin D1 wag Cyclin E lusgaulusiu
¥992995U9@aa (cell cycles) Asvay G1/GO Faduy

P s a a & a A = o i
syegiwaaiinisasyAulalduiiiiomssuniouiiag
#519815u199819lun158519 DNA Tag Cyclin agiduy
TsAundunumlunismiuauisaswadinalevile
W Cyclin A, Cyclin B, Cyclin C, Cyclin D 1Jusu

e

Ty Cyclin wiazyilnaziinismuniisasvossadi
wAnAeAUFINSIuYes cyclin azdesandeioulsyd
#ide CDK-—Cyclin-Dependent Kinase 11du vilitlél
a13U52nau A Cyclin-CDK (heterodimeric complex)
lnen159uiures Cyclin-COK agviliwadidngsses
falugatu demaliwadiinisudsialdunnuazidty
Faunsdudanisyauees Cyclin-COK azvinladuds
nsuusiveaadugisala (Lian. et al., 2006)
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Yod1snquuAlsiivesdviineag suiulddnans
naneiafunumlunisanviedudanisiAnugide
Iovanevdn Wwu wziSainungn, uzidld, uss
Jon 1Tudu sriludninaass (animal study), lunaen
naaeg (cell culture) M‘%@‘Luw‘wé (clinical study)
awdiulddrdagtunalalunsfeuzisaiudlivans
9 Jevinliwaduzifedinsiauiwazuiui viedl
nsvanuianenaivite wasyiliwaduziSedinig
pgjsonuINTu useglsfinuiiagtuifinnaiamue,
viefnuansnnsssunfintuduiuiondn dudy
visoanaudsdunisiiauzisduseduluanals an
fethsanslunguualsfiuosdnsildnanndsiu ua
uenanidafianslunguualsfiuesdviindu 1 videans
naudug Aifiqudlunssudanalnniniauzddusedy
Tuanaldiuieaiu dsluswianetaazannsatim
Wawnduanslugluuvemsidduaunmuazeiunis
anmudsslumsifnuziSald
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