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Inhibitory Effect of Celeriac Extract on Cancer Cell Proliferation
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2 o E dAFes uds FAFES T Celeriac Extract?] GAIE F4lo] vX = FFS AHE7] §Joto] AA|
E ot Ao AREE & NEFE= 532E HUAIE A549, ABMAAE DU-145, AZUAE Hela, REAAE
MCF-7, ZY4AE SNU-182 & 25 QA §3 & MEFE A5t 2™ Celeriac Extract 10ug/mL, 100ug/mL,
1000ug/mL off et AL F4] AAl= CCK-8 WS ol&sto] At dAEL F4] JAE AHE A
Celeriac Extract 1000ug/mLe= HIZAIE A549, AHMAUJANE DU-145, AaLAE Hela, ZFAAE SNU-1829
A FYe F4 JAE EeH FE gE4E UElT Teu AR MCE-7 oA+ 5% &3l Hdavt

Aot 2EHOoE vkt JAUFH o AEZEFE 0|83t Celeriac Extract?] Al F4] AA7|HE2 o sy

92 A=A ALY FAge AL £ 5 Ak

FHO - A otREs, HAME, APHIAE, AFAAE, TFAAZ

Abstract This study was carried out examine the effect of Celeriac Extract, which contains various
anticancer ingredients, on the proliferation inhibition of human-derived cancer cells and the degree
of inhibition. The five cell lines used in the experiment were lung cancer cells A549, prostate cancer
cells DU-145, uterine cancer cells HeLa, breast cancer cells MCF-7, and liver cancer cells SNU-182. All
cancer cells derived from the human body were used, and the inhibition of cancer cell proliferation
with Celeriac Extract 10ug/mL, 100ug/mL, and 1000ug/mL was measured using the CCK-8 method. As
a result of examining the inhibition of cancer cell proliferation, Celeriac Extract 1000ug/mL showed
significant proliferation inhibition in lung cancer cells A549, prostate cancer cells DU-145, uterine
cancer cells HeLa, and liver cancer cells SNU-182, and showed a concentration dependence. However,
only a concentration-dependent decrease was observed in breast cancer cells MCF-7.In conclusion, it
can be seen that the cell proliferation inhibition mechanisms of Celeriac Extract using various
human-derived cancer cell lines provide the potential for cancer prevention and therapeutic

development.
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d Z7Fekal UTH1]. Siegel®] R ilAo] w2
A S7ket A9 Eao] w3k 9 8Rlof| %t &
E3 ARASto] A AAY oF WY FEE FA FUH
A= AL AeH2]. ol AFet = gt A7
HE flol AR 71548 E AL/ HE A+
7hge] A= glon, o Mg E oS &) Z4F
A} HAE o] 8%t Alo]9] FoAdo] thFEIL SITH3].
ot 279 AF d4vt B25E o T Y
go] Ak}l IHAQICH4]. £39], Phytochemicalss
Z 4ERl A AECE TRt YT} Xjhof FEI|
A ZA151, Phytochemicals®] ¥&91 &2 HE2
7V RIS A= e AYgAd E4doltHsl.
ETulmd ot A, i 9 FEo EAfshy A
3} 9 5tal DNA &4 ¥ 53 #9HE A+
g AATCEN 4Z AARItH= vt gl &
gl ), 9, 2% A%, 90 3 o A W
& g HSXZ] duFY AF A%t o] YSZ B
1. E9dlE A& F vl A=
U Adzjg|oto] F53 apigenin o ¥ A4t A%
“go] Slo] = drH10,11].

A2 2]el(Celeriac, Apium graveolens var. rapaceum,
turnip-rooted celery, celery root)2 ujugzo] &
SiiolER A dFoly He A, A of
et B 529 MiE(iEo] de fele 9
2 Z¥og a2 A2 HErt Qe HEAiieltt
[12,13]. 2719l AF3 £A} SRl F84E
2 A= oH[14], iz d&o] 5ot HIA
g3 A3 9, & TFaTe]| gt HuEo] Aot
[15,16]. T3t & &317F S99 apigenin, genistein
‘gHo] Azjg] Hlsf @o] fEe] SItH17l. T2y
Celeriac Extract o]-83t A1/ Ad2 WX got
B AP0 M= Celeriac Extract?] thdst H=2 914
Fef AL FHAIAE A549, HFAIAIE DU-145,
AR Hela, FH8UAIE MCF-7, 7M1 SNU-182
o AZste] 4] JAo] PlA= B AW HIT

2.1 2 M=

9 Ao AHeE Aok AlFoA §71sdE
Tdoto] AREsom oF 20kgE SUAE T 2kg
methanol2 ZgsHHA 50COA 48417Hs<t 23]
59t methanol FEEE FE4A A 5=
o] methanol AAE A O0H o] methanol AAS
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AHE wi¥ 8= Dulbeco's modified eagle
medium(DMEM)E ARE3lE o 4 Ejol EH(fetal
bovine serum, FBS), @A, trypsin-EDTA 52 &
I GIBCO (Grand Island Biological Co., NY, USA)
AES A8, 358 5718919 methanol (MeOH),
ethanol(EtOH) H4IFE(KOREA), 1 9J9] A2
Sigma-Aldrich Co. Ltd(Irvine, UK) A|2F} 242 A]
oF E4& AREsto] AAJsHE CO; incubators My
CO2(Science Technology, Korea)g ARE3}9L, Al
X u|FL2 Zo]A inverted microscope(Axioverts
100, Germany)E Aot

2.3 LMZF HIY¥

Aol ARERE Al EEE= 5502 HYAE A549, A
GHPAZ DU-145, JZUAEL Hela, FHAAZ
MCF-7, A3 SNU-1820]H, 5% Q1A R UA|
I35 ARESEloH g AlEs 23 (KCLB)OIA &
it MEHIYE I8 100mm petri  disholl
DMEM (5% FBS &%) ixek 2k 2x10° cells/mle]
5ml& CO; incubator ©4] 48417k At vij<Fstct.

2.4 Cell viability assay (CCK-8 assay)

Celeriac Extract®] AA|g AlzZSo] gt 34
JAJo] tigt a3 CCK-8 WH[18]S o|g3to] =73
SFaTk 100 pl9] AL Eetl 5x10° cells / well&
964 EHo|Eo]| =3t & 24 AlIZF B%t 37 °C, CO;
5 % oA HE] EHo|E i) ot 59
Celeriac Extract 10 ul& 96well EFo]E] H7}st
o 183 Y 27004 2447 #igstal Yol
9] ZF wellofl 10 pl9 CCK-8 solutione 3715t & 2
AZE &< EH0|EE vkl ELISA 2|HlE ARt
450 nmollA SBEE ST FFE g2 Aolle
Aol =0t BIFISIERE 7} sample®] FAIZ 447 A
£ 8% HoE & & Utk
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HE dat T+ HEE QX Mean+S.E)E HERY
on students' rtests AFHESF 5o HARE AAloH
Ach. AdATe] wet 7 2F 7H) 5942 p<0.05
o sfgsh= Aol FrEol Eohe A o= wdsisirh
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3.1 QIZF Q2 HIYUME AB49 SAIMKN Sut
Celeriac Extract®] QA HY MEFA549 T4
AAof| v|A= FTFS 4B E A} Celeriac Extract2
100ug/mL ¥ 1000ug/mLofA &k jEHoz [olgt
Z4] JAE RStk Chunhua$ol oJstH A549
ot o]F o]4lS g HRe-AoA Aol 8 B
Ql apigenin AZA] TF FHE FLAFoH, o]A
S A A AE Z410] ARe] 71k StrH19].

3.2 QIZt Q2 MMM DU-145 SAIK| St

Celeriac Extract®] A5 <54 A4S DU-145
Z2 Ao uHAE= JIkS AmE Ayt Celeriac
Extracte & & 0= DU-145UAIE Z4] 7]
anrt Jehgth ®3F Fig. 2004 UEd AXE,
Celeriac Extract 1000ug/mLoA 25t Z4] JAE
et 205 52t apigenin 20 ¥ 50 pgS AT &
gt mReAC A FF REE A7 vRe-A HEA
(TRAMP) B&9] 34 A% MgtollA 713 Ho] JAIE
HolFoH20,21]. EoF 7 AgAdS R e 7
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Fig. 1. Inhibitory effect of Celeriac Extract on human lung
cancer cell A549 proliferation * : {0.05 shows
a significantly different from the control group.
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Fig. 2. Inhibitory effect of Celeriac Extract on human
prostate cancer cell DU-145 proliferation. * :
X0.05 shows a significantly different from the
control group.

3.3 27t Rell ASLME Hela SAIAM =t
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Fig. 3. Inhibitory effect of Celeriac Extract on human
cervical cancer cell Hela proliferation. * : {(0.05
shows a significantly different from the control

group.
3.4 27t Qe QUM MCF-7 SAI%K| St
Celeriac Extract®] 14 F2 7444 A2 MCF-7
4 Ao "Rl FFS AFHE Fit Celeriac
Extracte 5 9&F o 24| AV} Yehdtt. 18y
Fig. 404 HojF= AAH, Celeriac Extract 10ug/mL,
100ug/mL, 1000ug/mLollAl -2J3t SAQAE Ko
FR&= 23t} Celeriac Bxtract’} FAAE A&
o= e A8 = ACE AlmEh
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3.5 QIZt Q2 ZIAM|IZE SNU-182 SAIH 1t
Celeriac Extract®] W] 2l 71 Al=F SNU-182
of gt F4 Al "= FFE AHE A
Celeriac Extract2 5k 9]}—7<4 oF ZFA] A5 Hof
FAJ 0o, Fig. 5904 HojFE= AXH, £9] Celeriac
Extract 1000ug/mLofA] -rr—4 St S4] AAIE B
o} Aoty f-a4dE1] apigenin TEAE
oA A=A E} 2p7}aAlE Foto] L ALt A
olAIE AJARFATH23]. "u=ZHe] Apiaceae £9j
&ot= Adejg]et2 apigenin &0l S5 Birt &
2 oA BT T Holdd EAHE 4TI
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Fig. 4. Inhibitory effect of Celeriac Extract on human
breast cancer cell MCF-7 proliferation.
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Fig. 5. Inhibitory effect of Celeriac Extract on human
liver cancer cell SNU-182 proliferation. * :
X0.05 shows a significantly different from the
control group.
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B AFE Celeriac Extractd] A &2 IA=ZF
4 AAlo vR = FFE AHET] ot} HAI=
o} Aol ARESE AlES= 5T 0= HIA|E A549, A
HHAAZE DU-145, AZUAE Hela, FEUAE
MCF-7, ZFHAIE SNU-1820], B Q1A -2 <+ Al
x5 ARESITE  Celeriac  Extract 10ug/mlL,
100ug/mL, 1000ug/mLel gt JFS AmE Azt
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£53], Celeriac Extract
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Celeriac Extract2 TFES
o= A 5t

ZAlLo
o=

ojzzo] 714amt Btk AEMoz tlokst ol7ke-g)
&4 MEZFE 0]83} Celeriac Extract®] AE §/34 o1
71HEL o duadt I X ZA /fete] IR L AT

REFERENCES

[1] B. Rocca & G. A. FitzGerald. (2002). Cyclooxygenases
and prostaglandins shaping up the immune response.
Int. Immunopharmacol. 2, 603-607.

[2] R. L.Siegel, K. D. Miller & A. Jemal (2016). Cancer
statistics. CA Cancer J Clin, 66, 7-30.

[3] 1. Goleberg. (1994). Functional Foods.
Hall Press, New York, USA, 350-550.

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

[5] 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 and dose-response
meta-analysis of prospective cohort studies. B/, 349.

[6] R. C. Garcia, C. A. Gonzalez, A. Agudo & E. Riboli.
(1999). Intake of specific carotenoids and flavonoids
and the risk of gastric cancer in Spain. Cancer Causes
Control, 10, 71-75.

Chapman &

review

[7] M. Rossi, E. Negri, R. Talamini, C. Bosetti, M. Parpinel
& P. Gnagnarella. (2006). Flavonoids and colorectal
cancer in Italy. Cancer Epidemiol Biomarkers Prev,

15, 1555-1558.

[8] C. Bosetti, L. Spertini, M. Parpinel, P. Gnagnarella, P.
Lagiou & E. Negri. (2005). Flavonoids and breast
cancer risk in Italy. Cancer Epidemiol Biomarkers
Prev, 14, 805-808.



Mfajor 2529 AME FA| oF| &3}

[9]

(10]

[11]

(12]

(13]

[14]

(15]

(16]

(171

(18]

(19]

[20]

[21]

[22]

M. A. Gates, A. F. Vitonis, S. S. Tworoger, B. Rosner,
L. Titus-Ernstoff & S. E. Hankinson. (2009). Flavonoid
intake and ovarian cancer risk in a population-based
case-control study. /nt. /. Cancer. 124, 1918-1925.

P. L. Horn-Ross, E. M. John, A. J. Canchola, S. L.
Stewart, & M. M. Lee. (2003). Phytoestrogen intake
and endometrial cancer risk. /. Nat. Cancer Inst, 95,
1158-1164.

C. L. Frankenfeld, J. R. Cerhan, W. Cozen, S. Davis, M.
Schenk & L. M. Morton. (2008). Dietary flavonoid
intake and non-Hodgkin lymphoma risk. Am /. Clin
Nutr, 87, 1439-1445.

Growing Crops: Celery and Celeriac. (2011). Urban
Organic.

H. Chisholm. (1911). Encyclopaedia Britannica.
Cambridge University Press.

S. Wolfgang. (2012). Celeriac (Apium graveolens
rapaceum).  Desirable  Vegetable  Varieties, By
Vegetable. The Owlcroft Company.

W. L. Chen & Y. Xiao. (2020). Apigenin protects
against ischemia-/hypoxia-induced myocardial injury
by mediating pyroptosis and apoptosis. In Vitro
Cellular & Developmental Biology, 13, 307-312.

P. T. Ana et al. (2015). The Effect of Apium
Nodiflorum in Experimental Osteoporosis. Current
Pharmaceutical Biotechnology, 16(5), 414-423.

J. H. Lee, H. J. Jeong, J. S. Park. (2021). Effect of
Celeriac Extract on the LPS-Induced Production of
Pro-inflammatory Cytokines by RAW 264.7 cells.
Journal of the Korea Convergence Society, 12(2),
295-300,

S. F Jin, H. L. Ma, Z. L. Liu, S. T. Fu, C. P. Zhang, &
Y. He. (2015). XL413, a cell division cycle 7 kinase
inhibitor enhanced the anti-fibrotic effect of
pirfenidone on TGF-B1-stimulated C3H10T1/2 cells
via Smad2/4. Exp Cell Res, 10:339(2), 289-299.

L. Chunhua, L. Donglan, F. Xiugiong, Z. Lihua, F. Qin,
& L. Yawei. (2013). Apigenin up-regulates transgelin
and inhibits invasion and migration of colorectal
cancer through decreased phosphorylation of AKT. /.
Nutr. Biochem, 24, 1766-1775.

D. F. Birt, B. Walker, M. G. Tibbels & E. Bresnick.
(1986). Anti-mutagenesis and anti-promotion by
apigenin, robinetin and indole-3-carbinol.
Carcinogenesis, 7, 959-963.

S. Shukla, N. Bhaskaran, M. A. Babcook, P. Fu, G. T.
Maclennan. & S. Gupta. (2014). Apigenin inhibits
prostate cancer progression in TRAMP mice via
targeting PI3K/Akt/FoxO pathway. Carcinogenesis,
35, 452-460.

S. Shukla, P. Fu & S. Gupta. (2014). Apigenin induces
apoptosis by targeting inhibitor of apoptosis proteins
and Ku70-Bax interaction in prostate cancer.
Apoptosis, 19, 883-894.

[23]

[24]

[25]

[26]

ol X

B. Mafuvadze, Y. Liang, C. Besch-Williford, X. Zhang,
& S. M. Hyder. (2012). Apigenin induces apoptosis
and blocks growth of medroxyprogesterone
acetate-dependent BT-474 xenograft tumors. Horm
Cancer, 3, 160-171.

D. F. Birt, B. Walker, M. G. Tibbels & E. Bresnick.
(1986). Anti-mutagenesis and anti-promotion by
apigenin, robinetin and indole-3-carbinol.
Carcinogenesis, 7. 959-963.

X. Tong, S. Mirzoeva, D. Veliceasa, B. B. Bridgeman,
P. Fitchev, & M. L. Cornwell. (2014). Chemopreventive
apigenin controls UVB-induced cutaneous
proliferation and angiogenesis through HuR and
thrombospondin-1. Oncotarget, 5, 11413-11427.

B. B. Bridgeman, P. Wang, B. Ye, J. C. Pelling, O. V.
Volpert & X. Tong, (2016). Inhibition of mTOR by
apigenin in UVB-irradiated keratinocytes: A new
implication of skin cancer prevention. Cel/ Signal, 28,
460-468.

&i(Jae—Hyeok Lee)

- 19874 24 :
AP)

- 19899 2¢ : S-Arjstu oFslaKkst
AAh

- 200549 2 : AL oFsfH(eFe}
A}

-20054 29 ~ 2018112 © W

[(Hal

o AT}t oFsuk(erst

B @At 14

- 20184 3¥ ~ @A : @RSt SETRSIAS
- AR L HAE
- E-Mail : jhlee@nambu.ac.kr

=13
=

X #(Jeong-Sook Park)

[(Halz]

- 19964 29 : PYoiska oFska) (of

SHAAD

- 20029 29 ;- AYoHsta ksl (oF
SHFAR)

- 20064 3¢ : Ry ciA g
e

20149 9¥ ~ @A FRdig

AlEo} : Mokst Wals) tjF|olst
-Mail : pk0207@nambu.ac.kr



