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Screening of Natural Compounds for Cancer Prevention by
Cytotoxicities and AP-1 Reporter Gene Activities
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Abstract Cancer-inducing PMA stimulates cells to increase the expression of transcription factor c-Jun/c-fos
and then increase the activity of AP-1 in the nucleus. The activity of AP-1 has been reported to cause cancer.
In this study, We conducted cytotoxicity experiments to assess the safety of natural marker compounds and
also observed inhibition of activator protein(AP-1) activity to predict cancer-preventing effects. The results of
this experiment indicated that arctigenin, manassantin A, and B can predict the development of cancer

prevention agents.

Key Words : Natural Compounds, PMA(Phorbol 12-myristate 13-acetate), Cell cytotoxicity, AP-1 reporter gene,

Cancer prevention
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system, Promega korea Ltd., Seoul, Korea)S A-&-ato]
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Table 1. List of Natural compounds

Sclentific Marker compound M.W. PL:my
name (%)
Psoralea (+)-bakuchiol 2564 76
corylifolia

1,3,6-trihydroxy—2-methyl-9,

10-anthra 620.0 9

Rubia akane

Polygonum 2,3,5,4 ftetrahydro.xy 4063 98
multiflorum stilbene—-2-glucoside
(E)-5-Hydroxy-7-methoxy—-3-
Portulaca (2-hydroxybenzyliden)-4-chr 3310 85
oleracea
omanone
Arctium lappa  Arctiin 534.0 99
Bufonis Bufogenin 384.5 100
Venenum Cinobufagin 4425 94
. . Decurs!nol angelate 308.4 77
Angelica gigas Decursin 99
Demethylsuberosin 230.3 9N
Saururus Manassantin B 716.8 100
chinensis Manassantin A 732.9 100
Angelica gigas Demethylsuberosin 230.3 91
Machilus Honokiol 2663 96
thunbergii
Poncirus Nobiletin 4024 97
trifoliata
Lnula helenium Costunolide 232.3 97
Cynaropicrin 346.4 86
Arctium minus  Arctigenin 3724 100
Asiasarum
sieboldii Methyleugenol 178.2 89
Angellga 3,470,Ofder_nethylenedeoxyp 386.4 %
decursiva odophyllotoxin
Caesalpinia 3-Deoxysappanchalcone 270.0 92
sappan
ANINSCUS —  ihricin 3980 9
sylvestris
Lithospermum o1 ishikonin 3303 51
erythrorhizon
Cudrania Alpiniumisoflavone 3361 98
tricuspidata
Pulsatilla Hederoside C 751.1 93
koreana
Inula helenium  Isoalantolactone 232.3 62
Prunus mume Benzylf.Bfoquco 270.0 94
pyranoside
Kalopanax Sieboldianoside A 13527 82
septemlobus
Actinostemma 1 -1oside C 11866 95
lobatum
S?"."a ) Suffruticosol B 380.0 89
miltiorrhiza
Portulaca 212 —-Dihydroxy-4'6'- 301.0 87
oleracea dimethoxychalcone
Sanguisorba ) .
officinalis Ziyuglycoside 767.0 99
Vitex L )
rotundifolia Vitexicarpin 374.3 100
An.gell.ca Xanthoangelol 392.0 99
keiskei
Brous}sonetla Broussochalcone A 340.0 99
papyrifera
Paeon_la Paeonoside 328.0 96
suffruticosa
Caesalpinia 3-Deoxysappanone B 99
- 286.3
sappan Brazilin 95
Pulsatilla Kalopanaxsaponin H 913.1 93
koreana
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B 2o A AL&-3F HEK293 cell($17Ha]o} A 4hA ) A2252d 2 AP-1 luciferase 8742 33] o]/ wHEA
L )= A EF 23)(American Type Culture Collection, ol st Hirgkoz YeReh Ad Ao digt &

Manassas, VA, USA) 2. 255 #9]slo] 283131 th Al
X+ 10% fetal bovine serum(FBS, HyClone, GE
Healthcare Life Science, Utah, USA)ell 1%2] penicillin
/streptomycin(HyClone, GE Healthcare Life Science,
Utah, USA)o] Z3¥ DMEM(Welgene Inc, Gyeongsan,
Korea) WA & AF8-3}Fe] 37C, 5% CO, 273l A vl
319

23 M=z=d 53
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FIATE 2RI T, AlzEe] A4 A e
#2402 A2|a9a &2 Dimethyl Sulfoxide
(DMSO, Sigma- Aldrich Co., St. Louis, MO, USA)&
AEEFITE AE AL CellTiterGlo  luminescent cell
viahility kit(Promega, WI, USA)S ©o]-83Fo] =43}
tH6l. 7] WS AlE W luciferase W8-S 53 ATP
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2.4 AP-1 Luciferase &4 =X
AP-1 luciferase T-ZA2 279" HEK293
cell(AP-1 stabled cell line)2 96-well plate°l

2x10Y/welle] AEFZ HE595, puromycin(MW.
472.0, Sigma-Aldrich Co., St. Louis, MO, USA) 3 ug/ml
9 5% FBS7}F g DMEM iAol A 24A17F 5t
A ¥t 1§, HEK293 cell S PMA ©5 & AAE
AFAE} EFslo] 2447 B9 =EAAL AE &
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Inc,, Chicago, IL, USA)& ©]&38}o] EAHEAS
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Fea=

Z4

al
=

-

=}
=

3. 2t A
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A1 AP-1(Activator protein-1)< %4 A&
A (Auto-regulation) 24 AT 2 AN A A Ee]
AR AES goH o7 AZA = A 29029 o
g gt wgk o] 717 7155 SOl Proto-oncogene
o 2A8 7ol 7P Faste] AEFA, PAHE
AEol AA FoF78]. AP-1 Aol AYH vl
2L AEE ARRS, o]HF A& wilEE =t
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(Inhibitory concentration 50 : IC 50)& =43} Table
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A OL]' kﬂ X —1/K O] 3}'105‘% o _)117]' 9\}1‘4’ Saururus Manassantin B 25.0 1.7
MEEAD A Agoxs AAE A FAE e chinensis Manassantin A 28.2 1.8
50 Mol o] g welv] 49 AEAL A A 9 Demetnyisuberosi >500 39
o2 9423 Saururus chinensis(A# %) A FAE<] Machilus
thunberai Honokiol >50.0 7.3
Manassantin A, B¢} Arctium minus(--#-2h 2] A %4 o1
C 5 Poncirus Nobiletin >500 >50.0
2ol Arctigeninis AP-1 34 JASERTH 158 =S ioiaa obte ' '
,p_]]gj._i/k-] KX L]—E]—lﬂoi :@LQ.7].;]7]. lig 74 o7 _4%5]5]_ Lnula Costunolide >50.0 12.1
[12). At B, P, PGS 5] YA 9 o IR S
o Arctium Arctigenin 25.8 1.7
om F3o] Bxstld wiEAko R ok 480 T minus ¢ st
Fslctal Harskar QIcH13-1516]. A3#A+-<] Manassantin gzlsga::]m Methyleugenol >500 >50.0
A Bg] AP-1 %Mé]QVﬂE 2 M 013}9] %:501] }\1 73835] Angelica 3,4-0,0-demethylenede ~500 37
Oi }ﬂ];}.‘_i}\—]j’,} H]E_a}oq 15HH o]/})}_g] ;?_g‘“g% 77;_% Zi decursiva oxypodophyllotoxin : :
- - - Caesalpinia 3-Deoxy
o Zo] u]H-=A 1
AT A B3 7)Ee] w R ditksl o sappan sappanchalcone >°00 124
= kls k1l 7 So] HuEge i
Eﬂ__7], AiYF 283 7 s g3 So] HauFdon :;U;”;ﬁss Anthricin 22.1 2.0
[17,18], A FAE-2) Arctigenin®] AP-1 B YAE 1.7 1 ibcssem
Mol A Qs s n] A LEA T} ] male] 158 4239 Ae) enythrorhizon Acetylshikonin >50.0 6.1
AS YeERAT Qudrama Alpiniumisoflavone >50.0 6.3
tricuspidata
Mo oFASIHA AP-1 EA49A] =52 Hel AR :
) = . E“'Sa“”a Hederoside C >500 0.1
EAo] thate] 0.39 tM~6.25 uMe] 5= T3kl A A% oreana
_ o . B _ Lnula
Z ol A&S H3Yste] Fig. 19 Astg) AL =3 helenium Isoalantolactone >50.0 25
gk ] E5ol A13E2 (Arctiin, Arctigenin, Manassantin, Prunus mume BENZVI-B-D- S500  >500

glucopyranoside

Manassantin B)ollA] 25 A tZztol vluste] &

Kalopanax

7} Z7hate] wa) %431 <0.05) 0.2 AP-1 luciferase septemiobus Sieboldianoside A >50.0 >50.0
o] st AL & 5 Atk Actinostemma. o ioside C >500 9.1
lobatum
ﬁmfmiza Suffruticosol B >500 118
Table 2, Evaluation of Cell cytotoxicity and AP—1 luciferase Py g
activity Portulaca : —-Dihydroxy-4'6'- >500 237
oleracea dimethoxychalcone
Scientific __ G50 wM sanguisorba 7, coside >500 >50.0
name Marker compound Cytotoxicit ~ AP-1 officinalis
y activity Vitex Vitexicarpin >500 >50.0
Psoralea ) rotundifolia
ol (+)-bakuchiol >50.0 35.0 Angelica
corylifolia . Keiskoi Xanthoangelol >50.0 135
Aubia akane O VMO 2 >500  >50.0 G ——
methyi—y, 10-anthra papyrifera Broussochalcone A >50.0 2.4
Polﬁgﬂonum 2{?{)5,4 —_t;t_ralhydrggy ~500 >500 i
multiorum stilbene-2-glucosiae ) Paeonoside >500 >50.0
(E)-5-Hydroxy-7- suffruticosa
Portulaca methoxy-3-(2 >50.0 46 Caesalpinia 3-Deoxysappanone B S 50LQ) o 9.0
oleracea ~hydroxybenzyliden) : . sappan Brazilin ’ 6.0
—4-chromanone Pulsatilla )
Arctium lappa  Arctiin >50.0 27 koreana Kalopanaxsaponin H >500 =500
Bufonis Bufogenin 6.5 1.2
Venenum Cinobufagin 53 1.6
Angel Decursinol angelate 243
'nge ca Decursin >50.0
gigas . -
Demethylsuberosin 35.9
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