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ABSTRACT

This study was undertaken to investigate the inhibitory effects

of propolis on the in vitro proliferation of human colon(HT-29)

and hepatoma(HepG2) cancer cell lines. The growth of the HT-29 and HepG2 cells was respectively inhibited by the admi-
nistration of propolis in a concentration response-dependent manner. The distributions of HT-29 and HepG2 cells cultured in the
medium containing propolis were shifted to the smaller sizes, and then HT-29 and HepG2 cells were shrunken under microscopic
observations. The progression of cell cycle from G1 to S phase was significantly inhibited by propolis in the HT-29 and HepG2 cell
lines, respectively. Those observations suggest that propolis has anticancer effect against some of cancer cell lines in vitro. (Korean J

Nutrition 33(1) : 80~85, 2000)
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1. M & A

Propolis= Beehive BotanicalAH(Hayward, WI)<} =
E5 AH381 1, Dulbeco’s modified eagle BIA (DMEM),
2 (horse serum), aEfoFd 4 (fetal bovine serum),
trypsin-EDTA+ GIBCO(Grand Island Biological Co.)
AEE AHESAT. Al A MEQJ HT-29+= g
st o) sohst ABastm Ao A in vitroZ wleks] 9H A
S ARSI AL, 1A 7 AlE Q) HepG2e ATCC(Amer-
ica type culture collection)ollA] FU43tAth = 9} Alek
< Sigmarte] 15 Aleks AH-3I3TT

2. Propolis® 38 A& K|

Propolist 65% &&& #2381 gaks 243 5
10~30pg/mle] S =& FHFFE 3Aste] Ao AH&3)
At SrMXE wfdel propolis H7HA HEF oerge] ¥
T 0.02% w)gho) Sl =2 st}

3. M IO i R UREAI I (Doubling time) 57

2 Ayl AFRE dAEE QA A AEQ HT-29
o} 74k MIEQ] HepG2E, oA ujoke 3he] uhd] u}
g wlFsldtt. HepG2 2 HT-29% 10% aEjolsl A,
100units/ml penicillin, 10pg/ml streptomycinel 3h
Y DMEMO= T-75 Eetol o|A& & 5% COst
FAEHE 37C #-27]914 monolayer= Hj¥sldaA Za}
230 GHE7F 5 X 10%ells/ml A= SAHH 9F24d
“(phosphate buffered saline)® A&t 0.05% try-
psin-EDTAZE E&A1A Al wi =l Al wi st o},

T-75 Eeh23AM Ale] wid F90 ZF X tryp-
sing At nieelA] Belgt & ujgd oz 3N}
35mm HEZIFA|A Z} A E7} 4 X 10%ells/dish &
T ol4aiqtt. a8 1 thA ket EA 24417 Tt e
trypsing A3l MEE BEgFAlolM E2lein 44
2] 0.9% NaCldll 3iMsled A2 FA7|2 7 HEH
Ao AEFE 23T S4E MEFE semilogarith-
mic paper] EAGI] FAZAL eI o] FHoRRE
AES7} 2812 S48 2895 AJ7K wi7FA) 7Hdou-
bling time)& A&310t,

4, AME FAO O/ A= Propolisd 24 Z7

T-75 Eek2TolA wjd3t HT-299 HepG2 <A oAl
EE trypsin 2 Helste Rl £ uigdoz A

WESBEEE 330D 80~85 2000/81
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2 3Mslo] AEF 272 2 29 AEFE 2H8Y
o}, ol 374¢] HEHAY g FA3HS T3
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= °*«] ANEE(0.02% vIThH<S H7lste] FUe A4
Atz NESFE 7|58 og A ofstd]
9] propolis A7} WG ES] AE T4 & & AMEE
39t £2482 N2 v 2wl propolis H7t
79 AXE 4 2 S99 =S Y, AbE
ropolis 7} wfokA] Z7]9] MES=of vl 7HAH
o] HIEEA (-)FSE YeRYH ol AE7} A
EE YepdY Propolis A7 ikl sEA] 7ol
T2 AEF7F 27 AEFRG gojubd F4&2
iR, 271 AZFEG AP o] ZolEWH AJEE R U
BT
FH & (%)=

AYFANFALEZ AL - 2 HES o
EZO I A ZAA LS - 2 A5

P!
gie
3

2

T

ol
27

oX
Ol

N
rﬂét

ol

B rlo
Oﬁ _l)’ o

|
I

mﬁr;%:@nio;moﬁﬂm

A & (%)= '
ARFANFAIESANES - 2o MES oo
ZINHNESF

5. Propolis®l 2/8t 1t 2MIZE2 37| 2X Wzt 01 gEjQ|
AN MR

HT-29%} HepG2E propolis’t =2 (20 2 30pg/ml)
2 AH7HE e 72A)7F s kslEA] 2441 7bebe) <
AEe Zs dvZ(Olympusth o2 3 2 #93)
I, GMFe F7) BEE AFEAT] EESA7)(size dis-
tribution analyzer)® X-Y recorderZ o|&3te} =43k
At

6. M MEFY OjAI= Propolis™ 3%

Popolis7} 20 =& 30pg/ml A7FE vjkdo A HT-29
¢t HepG2E 72717 st & 2 SAHIZE trypsin #e
sto] A T ATV E EASAT® 208 ALdE
#(2.5 X 10%ells/ml) 0.2mlIol 1.8ml trypsin &84S ¢

i A2o)A 1087 ¥R T RNases} trypsin inhi-
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bitor7t ¥3E §4& HF & 0.1mg/ml H713ke] thA|
1087 A2 A 9k-&-A1Zct Propidium iodide 4484
= #F ¥k 50pg/ml HEE XHstn oJFE XA 10
B3 BREAIR &, AEF7]E47)(cell cycle analyzer,
Becton DickisonAH & 585nmolA ve= d4-S =43
o 2N AEFV] z} Bl FXEE FA8

am 3 13

1. Propolis® 2ME F4 X =it

HT-29 % HepG2 ¢AE9] 8]7}AZH(doubling time)
2 7z} 22 2D 40AEe R LM ANF o E FAHS
& 4 AN

AA AAY MES] HT-29% propolis?t 10, 20 2
30pg/mly S widdol A 24, 48 2 72 A|zF wjFabd
A ZF24&-8 )28 A3E Figld Jehidth. gz
M 28A] MESF 1.3 X 10° cells/dishollA] 24, 48 2 72
AlZE el & 72 2.2 % 10° 4.3 X 10° 2 8.2 X 10° cells/
dish7} wig=]o] vigA|Ze] Zalol| me) FAZE FAHA
o} 28]3 10pg/ml propolis®] 7} widAlelE AT
g zto|7t glol FAsR oy, 20ng/ml 7t widAldlE
24, 48 2 12Nkl 22} Za) 0] 89%, 50% L 19%E L}
Eh} F24]0] 11~81% A=A 283 30pg/ml 7} 6l
Aol = 27} F4180] 67%, 30% L 10%2 GAE Z2]

°] 33~90% A=A}

A 7+ AEQ HepG2E 22 propolisE 10, 20
% 30pg/ml H1ek vigdol A 24, 48 2 72 A7t vl st
HA FAEH APEES v ud AF= Fig. 20 YeRIRL
th &9l AIES 3.3 x 10%ells/disholA 24, 48 2 72
AIZE ulgA] 2T 722 1.1 x 10°% 2.1 X 10° 2 5.0 X
10° cells/dish® wFA|Ztol] wte} AA} F4l8kdch. Pr-
opolisE 10pg/ml 7} wigAlol= 2Tl vlg] F24&
o] ot ZAHU U v|xF B S-S VeRIA
o} 28} propolisE 20pg/ml H7} wldAdl = dlzFe
Z2lgol ulal 24, 48 2 7247090 ZHzE F2480) 56%,
24% % 16%2 Z2]0] 44~84% A=A} 12)7 30pg/
ml 7} v Aol 24117k F41-80) 25% 2 eht F4)
o] 75% QAN 487} 72| 7H0l = 4t LA HES
o] 36%9k 78%7F A o] AE7F FAS A AFEEE 4
< Byt

ol’¢e] ATE Ko} propolist in vitrool| A} A A3t
AEQD HT-299F 1A 7+t A2 HepG29l 48 94
A7l A&l e AoE HrtEY. Z2+E gAY gAl
¥ APEAE ] §3S AvEd AR, A9 Eko o
3 A2 DA AE7F APEE ] Azko] AaE o E
AE BEEo] AR o)3tE 7AEA e Hfola, &
Ae LA Q& F¢E SRR A7k ot
AFAPE ZHgo] AR E Zfol, AR sE9 At 5
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Fig. 1. Growth curves of HT-29 cells in the culture medium con-
taining propolis. Data were presented as mean + SD(n = 3). Clos-
ed circle, control group without the addition of propolis: Open cir-
cle, treated group with 10pg/ml of propolis: Closed triangle, treated
with 20pg/ml of propolis: Open triangle, treated with 30pg/m| of
propolis. **Significantly different between control and treated gro-
ups by t-Test at p < 0.01, “*Not significant.
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Fig. 2. Growth curves of HepG2 cells in the culture medium com-
taining propolis. Data were presented as mean + SD(N = 3). Clos-
ed circle, control group without the addition of propolis: Open cir-
cle, treated group with 10pg/ml of propolis: Closed triangle, treated
with 20pug/ml of propolis: Open triangle, treated with 30pg/ml of
propolis. **p < 0.01, *p <0.05, ™* Not significant.
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HepG2 HMEe A dted 72413 vioket 7S vwsie
B propolis®) 7-$- 30pg/ml 22lAle) AbEgo] -78%2
VERY wbE - 8re) 739 108 ¥ F=2) 300pg/ml A
Aol ApEgo] ~61%E BE 0™ propolis E 14+
FZES HT-29 GAE Agste] 72713t wjgs 235
Hlwaled B propolis?] ¢ 30pg/ml HAlel] F2o]
90% AAHE 2o e, Qe A9 330 2

52 100pg/ml Aol F2o] 89% AABTt Bid
Bl Qlo] ® propolis FE&5S RuE o2 H4 F£EH

Hmstel 258 A FHAA ENE HS & 5+ 9

At

2. M E 37 2Xf O|X= Propolis® ¥

propolisE 20 2 30pg/ml F7F5 vl oA HT-29¢}
HepG2E 72417t wjodst & obix e} A7) X & =A%
A= Fig. 3o Uehigith HT-299) 7% tjz=7+9] At
A ¥ (relative cell number)e] FHUAE 95%Z °l&
propolis 20pg/ml F7FEdbe vk ov, 30pg/ml &
shEN A= oF 80% % ZAHU 281 HE37] £
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Fig. 3. Size distribution curves of cancer cells incubated with and
without propolis for 24 hours. (A)HT-29 cell line, (B)JHepG2 cell
line. Closed circle, control: Closed rectangle, 20pg/ml: Closed tri-
angle, 30ug/ml.
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# 8 4 3% 33(1) : 80~85, 2000/83
Hd A3 e gzl 248um*elA T 20pg/ml Bkl
M 112pm’, 30pg/ml H7HEAME 96pm’.2 242 27
7t AL FOog oleHA L, ol MEF7] BEE T
o] 160~560tm’® WHelelH vls) 20 ¥ 30pg/ml H7hte
64~240pm’ W12 AT A7)} Wo| FolEUSE L
4 9I%th(Fig. 3A). HepG2el A9l % fA1e A5 <

e, olg AMEAr] Exe Hd Hax iz
160pm®e] 3L, 20pg/ml# 30pg/ml E7hEelME 128m’
o2 thzFd vl 7|7t F2E o2 olFHI oW, AX
7] BEXE d2Fo] 9%6~624mm’ HHelE v 20 %
30pg/ml A7FEME 72~312m® 912 Jehoh(Fig.
3B). o]4re] A3tE "ol propolise] HelAlel] iz H]
&) AA ML F7)7F Bo] Fol=E AoF YERY, pr-
opolis®] A Eo] GH T &8 7F TR RS & &

ATt

3. YN ES FEO QA= FF

Propolis7t A X 2] Hejriglel] nx|= das ©7] 9
&) propolis® 30pg/mlEZ HT-299} HepG29 AIE wi%
ol H7tete) T2A17F Bt v SsHEA BER A=
Fig. 4 JePAITE. HT-299F HepG2 wiokoll A 72A13F
7HA1 9 dlZ&2TH(AL-3, C1-3) AIZES 27 YAz 7
ol wE} Aoz FANHEEE B F YNeH, pr-
opolisE %1 #%¥3 Z$(B1-3. DI-3lE HT-29%
HepG2 BF &4 wol Z20) AAHARL F2 AE:
NEgHoz WYY, APEE MEEC] wiE7]dA
"ol vjA] Fo F-f8hs 2ES 2T & Uk o] A3}

)%

4] propolis7t M E] &S RFESIHSS orlgrt.

4. Propolist ZME Fo| O IF

ol A&t Al ¥l HT-299F 749k MEQ] HepG2E pr-
opolis7} 20 2 30pg/ml H7ta wloFdel A} 72 A7k wbA
AEF7]e] W3ls Table 1o YT HT-299 %5
Gl @A AEe dz2a 55.7%14 propolisE 20 ¥

Table 1. Effects of propolis on the cycle distribution of cells in dif-
ferent stages of cell cycle

T
Cell line P(;J(g/)r?q’li)s Cycl(e;‘dxstrxbutlorsx( ) G+ S ratio
0 55.7 35.8 1.6
HT-29 20 58.9 243 2.4
30 62.5 255 2.5
0 37.3 36.6 1.0
HepG2 20 42.2 35.6 1.2
30 51.2 26.0 2.0

YAfter the cells were fixed and stained with propidium iodide, the
DNA content of each cell was measured by flow cytometry
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30p/ml A7PREA] 2kt 58.9% 2 625%E FASEL A% HT-299) 799 22 AAE A9t GL @A AlZe
SHHA AEE 2] 36.8%90A 717k 24.3% 2 255%  thETY] 37.3%00A propolisE 20 % 30rg/mi H7HHEA
2 A3 228 283 G SHlE iz 16004 47k 42.2% % 51.2%2 S718IAE SBA AEE diET
7k7} 2.4 2 252 Z718%T). A 71 AEQ HepG2ell 9 36.6%°04 22 35.6% % 20.0%2 #&stlth 18]

v, Tl

D-1 D-2 D-3

Fig. 4. Photomicrographs( X 100) of HT-29 and HepG2 cells incubated with and without propolis. A-1, 2, 3: HT-29 cells incubated
without propolis for 24, 48, 72, hrs., respectively. B-1, 2, 3: HT-29 cells incubated with 30ug/ml of propalis for 24, 48, 72, hrs., respectively.
C-1, 2, 3: HepG2 cells incubated without propolis for 24, 48, 72, hrs., respectively. D-1, 2, 3: HepG2 cells incubated with 30pg/ml of prop-
olis for 24, 48, 72, hrs., respectively.
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