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Effect of Broccoli Extract on Inhibition of Cancer Cell
Proliferation
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Abstract This study was conducted to examine the effect of Broccoli Extract on the proliferation
inhibition of human-derived cancer cells and the degree of inhibition. The three cell lines used
in the experiment were respiratory system lung cancer cells A549, digestive system liver cancer
cells SNU-182 and biliary tract cancer SNU-1196. All cancer cells were derived from the human
body, and the CCK-8 method was used to measure the degree of inhibition of cancer cell
proliferation. As a result of examining the effect on Broccoli Extract 10ug/mL, 100ug/mlL,
1000ug/mL, Broccoli Extract inhibited proliferation in a concentration-dependent manner in most
cancer cells, In particular, lung cancer cell A549 and liver cancer cell SNU-182 showed significant
proliferation inhibition at 1000ug/mL.As a result, it can be seen that broccoli extract provides
potential as a cancer preventive and therapeutic agent for tumor suppression mechanisms proven
through cell experiments.
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L AstE AE IPRIFSIIE QlIsto] o
S0 A F7kskar ekl 14 dF Bx9 §
3t} 9l Q179 F7h fEER wHsto] 99 8219
S7IE S H o R of W RE: 34 371 AL
T AdH A2 Z4F FLT JAE ol&T o A
5 2 o gt 2o]9] FaA4o] tiFEI 3lom (3],
SN Pa 2559 HH e o Y A da
of ¥t JHBATF HaE 1 QUIH4]. EIF, A7k A
S B A7t 9 AS Sl dAES ol
&3 71548 9 A gt 57 g AP
A5]. B3], Eue A& F v At
Az gloto] 283} gapigenine & YU A4 A4
o] lzo] ENEHCH6l. AR fi4 F BEET
(Broccoli, Brassica oleracea var. italica)y= 32}
ZHSulforaphane)® 21=(Indole)o] E--=o] Qlo] &

Aol Hojupr 3t fFots HHAASS E4I5H
AZIH(7], EF WS AAS] dAE A4S A5
A ottt E5] bl FHold Za} gl BEE
2] glucoraphanin’d&9] 7FEIE B3 A==
isothiocyanate®] gt £5<1 Axatuto] ggfo] T+
sttty G A A, 733 BRste] dxehtolgl= &

Aof| B2 AFAE0] TS ZA HUTHS]. dxetd
(1-isothiocyanate-4-methyl sulfonyl butane)2 2
EFeet 22 AAeht faoa et Akt 715
o] Ql& mo|EA A (phytochemical)Z AFsHTt
oflzt FEFE W9 T 7ls°l 4FE Y=ot
(9,10]. 2=t Axepid dof Fetal 2 Al £AH
= FEo] ] fio] F7F sttt 1 99
/RO = HEH] A9 ATEHQ HEFIERC] U &
of 1o} offFol A7t lom Aote A&, 7H=E
Lo|EAER] FHQZ St A%l FybAgat W
5 ool a¥Fo|tH11]. BEEET9 AL, F2 AE
st i £7]= tiFE AL Qlom[12],
= 7FA1E ol Aol HWolAHA MR FE
of thgt ol-go] HYFHIL Ut Eolut AE5HA] &
FES0] tigr AEHET AP=a AcH13]. o] A"
BEIds g8 B 9ol 7eAE St AL
2 4R Stk olHg AE v R £ A=
Broccoli Extract?] thfst w22 Q1A f3f A=<l
HAAMEZ A549, ZIIAME SNU-182, EEHAIZ

SNU-1196° Az|5te] F4] Ao vjAl= FF= &
HE ofof] o7t MIlE H sk Hiolt,
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2.1 A M=

2 Ao AME BEEE AFOA RS
TYsted ARgetglom oF 10kgE SAMA ¥ kg
methanol2 FEtHA] SAI7H 40CoA 33] 23
FESIH 1 FEAS FEA0NAN A S50t
methanol BxE ¥%2H, o] methanol ExE ¥&1L
(-200) B & A5 ARSI

2.2 Aef

AAZ i ¥ix]E= DMEM (Dulbeco's modified
eagle medium)& ARESIHC™ FBS(fetal bovine
serum), antibiotics, F¥&& §7]&"W2 methanol
(MeOH), ethanol(EtOH)2 HARFE(KOREA)S AR
SFAT}. trypsin-EDTA 52 GIBCO (Grand Island
Biological Co., NY, USA) A& AREstgla, dut
A9k Sigma-Aldrich Co. Ltd(Irvine, UK) AJ2F& A}
otk Al TG @nF2 AolA  inverted
microscope(Axioverts 100, Germany)s AFS-3F91,
CO; incubator= My CO2(Science Technology,
Korea)E AMESHYTh o]0 £4& A% E5& AHE

sfof AR

2.3 LMEZ HHQF

Aol ARERE R AZF= 35 0= HIAIE A549,
ZRPAIE SNU-182, FEQHAIE SNU-1196 o]m, &t
AlZF 23 (KCLB)oIA &tekom QIA| i Al
235 ARSIt AlZEigS fls DMEM (5% FBS
32) HiAE2100mm petri disholl < 2x10% cells/
5mlZ CO; incubatoroll A 40417t viFst ATt

2.4 & NEF JA AN St

Broccoli Extract®] AAoIA gt & AlZS0|
ek 54 JAl= CCK-8 HHl< o]8sto] Z4s3ch
100 pl9] LA FEH (4x10° cells / wel))S 96
of E5:% & 20 AlIZE B 37 ° C, 5 % CO, 27004
g 964& gt %st 5=9 Broccoli
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2 g5 Aot 450 nmolA S EE S
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25 84N 2AM

BE data®l 4994 HAF= students' t-testE AR
19 B+ EF Q2 Mean+ S.E)E Uebc & 7¢
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3.1 HIAMNE AB49 SAIAH| Tt

theFst w9 Broccoli Extract®] A2 HYA|
23 F4 AAof| w|A= ZAE ATE 23} Broccoli
Extract 5k Q&EX0Z UAME F24] A4 a3}
UElgth £35] Fig. 1914 B3+ ZAAH, Broccoli
Extract 100ug/mL, 1000ug/mLolAl |-2Jst Z4] o
AE Ho=dth Misol 9Jshd A549 HUA o] 4
Zebgk YA 45} AEFHAE FESH] AlE AMES
ot TI=els) ARG AAE FES 5 A
o= HAE sh3lTH14,15].

g8 B

oo

2
1

£l

[
=]
1

A549 cell Viability (%)
ra (=3 Y
L] (]

1 1

(=]
Il

Control 10 100 1000 (ug/mL)

Fig. 1. Human Lung Cancer Cell A549 Proliferation
Inhibitory Effect by Broccoli Extract. * : p{0.05

2 JIAMIE SNU-182 SAIN &1t

thFet 5= 9 Broccoli Extractd] Q1A - 7+t
A|zZzo]] ek S4] Al Ao mA= FFE A
A3} Broccoli ExtractS Bk 9J&Z 07 Z4] JA=
HojF]it} £3] Fig. 204 Roj= A, Broccoli
Extract 1000ug/mL°llA1 94 Qe B4 dAans
HoJE9t}. Chois- HepG2 QIARIYAZS] Z4]0] |
2= 22229 §a489l sulforaphane®] ¥ %
Aet3T}. Chois2] =0l 9ot Sulforaphane?] A=
Al HepG2 A|Z29] F41904] & AA|2] Fejd] WP
apoptosis F4% #TFo] U & & ATk EF
RT-PCR ¥4 ¥ Western blot 23}, sulforaphane #
2JA] Cdk inhibitor p219] &dI} FAAA] 347} p53
ElyESy sulforaphane A sk g&Hoz ZFUIEI
Cdc2, cyclin A ¥ cyclin B19] #go] hld L2

A Ashe S EarskltH1ol.

g2 1

£100 7

=

& B0 A

2

S EE_

5=}

E A0 4

S o

(T3]

04
Control 10 1000 (ug/mL)

Fig. 2. Human liver Cancer Cell SNU-182

Proliferation Inhibitory Effect by Broccoli
Extract. * : p{0.05

3.3 H=2ME SNU-1196 SAIYN &1t

ThFst =9 Broccoli Extractd] QA |8 &
o Al Zo] gt F4] AA o rX|= JFS A 2
T} Broccoli Extract Fig. 394 EoF= ZAAH,
Broccoli Extract 1000ug/mLolA 5-2J3t 5:4] A
ANE HolFolth B8] BRI FEEL o8 &
ek, AgAS tiAdE 22 My A ATt
|ARRE Z2TE HojFQItH17.18].
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Fig. 3. Human human biliary tract cancer
SNU-1196 Proliferation Inhibitory Effect
by Broccoli Extract. * : p{0.05
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2 A3 JA 7 dAzF F4 A HA =
aNE ATE7] Yoto] ookt %9 Broccoli
Extract& AMESIRITE A9 ARG 2= 352
Z HMAE A549, ZHHAIE SNU-182 9 Bt
SNU-1196°19, 2% UA| 2 FAIZFE ARESHA
t}. Broccoli Extract 1000ug/mL, 100ug/mlL,
10ug/mL ©f T3t FF A A7 Gget 559
Broccoli Extracte YA ZEA & J&FoT F4
< AAIBFTt. 3], Broccoli Extract 1000ug/mLo
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Broccoli Extract®] A= @orout 7itoly &gt
AEZFE o] &3t A2 A dgton Adddut= o
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< 9 Ax U= A7 Basial AleEh

REFERENCES

[11 B. Rocca & G. A. FitzGerald. (2002).
Cyclooxygenases and prostaglandins shaping up
the immune response. Int. Immunopharmacol. 2,

603-607.
DOI : 10.1016/s1567-5769(01)00204-1

R. LSiegel, K. D. Miller & A. Jemal. (2016). Cancer
statistics, CA Cancer ] Clin. 66, 7-30.

1. Goleberg. (1994). Functional Foods. New York. :
Chapman & Hall Press, 350-550.

O. Sadaki. (1996). The development of functional
foods and material. Bio-industry, 13, 44-50.

X. Wang, Y. Ouyang, J. Liu, M. Zhu, G. Zhao & W.
Bao. (2014). Fruit and vegetable consumption and
mortality from all causes, cardiovascular disease,
and cancer: systematic review and dose-response
meta-analysis of prospective cohort studies. BM]J.
349, g4490.

DOI : 10.1136/bmj.g4490

J. H. Lee & J. S. Park. (2021) lInhibitory Effect of
Celeriac Extract on Cancer Cell Proliferation.
Journal of the Korea Convergence Society, 12(2),
295-300.

DOI : 10.15207/ikcs.2021.12.9.179

P. Sestili & C. Fimognari. (2015). Cytotoxic and
Antitumor Activity of Sulforaphane: The Role of
Reactive Oxygen Species. BioMed Research
International, 1-9.

DOI : 10.1155/2015/402386

B. Yang, W. Xiaolu, Z. Song, M. Chunye, C. Jiuwei,
& 7. Yang. (2015). Sulforaphane Protects against
Cardiovascular Disease via Nrf2 Activation.
Oxidative Medicine and Cellular Longevity. 1-13.
DOI : 10.1155/2015/407580

J. W. Chiao, F. L. Chung, R. Kancherla, T. Ahmed,
A. Mittelman & C. C. Conaway. (2002).
Sulforaphane and its metabolite mediate growth
arrest and apoptosis in human prostate cancer
cells. International Journal of Oncology, 20(3).
631-636.

DOI : 10.3892/ij0.20.3.631

M. B. Datto, Y. Yu & X. F. Wang. (1995).
Functional analy-sis of the transforming growth
factor B  responsive ele-ments in the
WAF1/Cipl/p21 promoter. Journal of Biological
Chemistry, 270(48), 28623-28628.

DOI : 10.1074/ibc.270.48.28623

D. E. Sok, J. H. Kim, & M.R. Kim. (2003). Isolation
and identification of bioactive organosulfur
phytochemicals from solvent extract of broccoli.
J. Korean Soc. Food Sci. Nutr. 32, 315-319.

DOI : 10.3746/ikfn.2003.32.3.315

H S. Lee. & Y. W. Park. (2005). Antioxidant
activity and antibacterial activities from different



H2E2 X520 YME SA Mol 0jxl= st 35

(16l

parts of broccoli extracts under high
temperature. Journal of the Korean Society of
Food Science and Nutrition, 34(6), 759-764.

Y. S Oh. J. W. Baek, K. Y. Park, J. H. Hwang & S.
B. Lim, (20130. Physicochemical and functional
properties of kochujang with broccoli leaf
powder. Journal of the Korean Society of Food
Science and Nutrition, 42(5), 675-681.

W. K. Lee & S. J. Kim. (2011). Sulforaphane-induced
apoptosis was regulated by p53 and caspase-3
dependent pathway in human chondrosarcoma,
HTB-94. Journal of Life Science, 21(6). 851-857.
DOI : 10.5352/jls.2011.21.6.851

L. Mi et al. (2007). The role of protein binding in
induction of  apoptosis by  phenethyl
isothiocyanate and sulforaphane in human non-
small lung cancer cells. Cancer research, 67(13),

6409-6416.

Y. H. Choi, B. S. Ja, G. Y. Kim, Y. H. Yoo & B. T.
Choi. (2006). Modulation of Cell Cycle Regulators
by Sulforaphane in Human Mepatocarcinoma
HepG2 Cells. Journal of Life Science, 16(7)
1235-1242.

DOI : 10.5354/i1s.2006.16.7.1235

S. Y. Park, S. J. Bae & Y. H. Choi. (2005).
Anti-proliferative effects of the isothiocyanate
sulforaphane on the growth of human cervical
carcinoma Hela cells. Journal of Life Science,
15(3), 397-405.

DOI : 10.5352/j1s.2005.15.3.397

S. M. Yu & S. J. Kim. (2011). Sulforaphane (SFN)
and sodium nitroprusside (SNP) regulate
proliferation and apoptosis through C-Jun
N-terminal kinase (JNKinase) pathway in human
breast cancer cell line, MDA-MB-231. Cancer
Prev. Res. 16: 318-325.

HE o
=1

= (Jeong-Sook Park)
- 19964 2¥ : Fgrfsta oFstat (oF

(822

SHAAD

20024 2€ : egdista oFslat (oF

spapa)

- 20061 3 - ol tHlelsllys
- 2014¢ 9% ~ @A« FRE 3t

RS AT

ok - Agofel, welsl, dAelet
-+ E-Mail : pk0207@nambu.ac.kr





