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Abstract — Propolis is a lipophilic, natural product prepared by mixing the exudates collected from various
plants by honeybees with beeswax for the purpose of using to seal hive walls and to strengthen the borders of
combs. Because of its versatile bioactivities, propolis has been attracting many investigators' interest. But the
pharmacological studies on propolis has, to date, been exclusively performed for an alcohol extract, there is
few information of water extract. Therefore, in this study, we investigated the various effects of water extract
of Chinese propolis. The water extract of propolis and its fractions of organic solvents showed strong
antioxidative activities, especially ether and ethylacetate fractions, and reduced the lipid peroxidation of rat
liver in virro. Additionally the ether fraction of propolis (10 mg/ml) inhibited the activity of hyaluronidase by
50%. In vivo, the water extract of propolis considerably decreased s-GOT, s-GPT and s-LDH activities which
represent for the hepatotoxicity induced by CCl, in rats, and prolonged the MST (Medium sevival tinme) and
ILS (Increasing in MST over control) by 18% in mice which inoculated with sarcoma 180 ascites cells. These
results suggest that the water extract of propolis has various bioactivities as well as the alcohol extract.

Keywords[ | propolis water extract, radical scavenger, anti-lipid peroxidation, liver protective activity, antiin-
Aammation, anticancer effect
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Dobrowolski -5, 1991; Frenkel %, 1993; Pascual 5, 1994;
Tatefuji -, 1996; Lin 5, 1997; Miyataka %, 1997).

A T2 Z2ger 42y $EE4 A2 g
< A7t oA g}, dEe FE2FL thape] g
A, Ak Fo| Ex|o] Bgo] AFA Bl wlary &
o] A=A kol AA| 23717} Zakele] dFLE AL}
A o obEE WAE 2 9ot o3 g g wets}
7] $15te] HZ A 2E 2P shiE ES AMgE =
2EE 2 FEH0] gl wa} Zz2Ees E2EE
gk Ao Bale] Ferla olck wiabA, B RS
zZ2Eell FFEEY 9AS A=A} in vivoo A sar-
coma 180 E-<pgtof oigh ghot=hg-3) Aldsbets: b 7hgk
ol HRF RS ZE D in vitrool A AW pa)kalE A4
A7)z 2 DPPH =jtjgt A|AxE-& A Esigr}. =3,
Z2EE» E5EEY YR ERL B $ytaa
S A7 dgo 3 FREES od, JdAolAHel=
2 PR AR Bt n virodlA] Ztrte] £3E
o] g}ikal 2Hg-, A3 AA1ELE AJA o) A <h4- =) hyaluronid-
ase ANWYE 7 ES 1 21E 073k} W,

Al Y

=& U 2
B AR A3 2 e~ B 23 TAARE
Cl3t Z2EF: EFEE)S 7MY 24
AEgken, 2525 50 g E 250 mlol] Ho o€, o)
obEle| E & Fergw 3] WbE, b o SEalo] o
12 #7187 FE525 A3 FEE " £3 635g,
AZetAelo]E £3 10g, & £ 90g @ AFE
24.5 g9) AZA S FEE-S 77} o] Aol AHgsiad)
i o O

Q4 gk free radicalg] DPPH(L,1-diphenyl-2-picrylhydrazyl)
& ©]-8% Blois(1958)2] Hhel F3lc). T2 Fe)xs B
F23 9 £555Y 149 F2E &, LR E, 4
AotAHe|E E3E, Fuhe BIE 7 AFEd zZht
MeOHE I3} 100, 50, 10, 5, 1, 0.5 ug/mle] %7} =
A ZAst] 2k AE 4ml¥ AP F7)2, of 7)o 1x
10°M DPPHO] wjet-g- gof 1 ml& 718k ohe 2 £33
F A-LoA 3037 W F 520 nmell A FHEE EA
3le] DPPHE $H4A)7]1€ ATE 4kE3lo] dalsiabyd o
=2 Fldrt w2 Az okE 2 sodium ascorbateS AR
&l wlapdaslgict,
IARSER|E FA o H|X=

Uchiyama ¥ Mihara 5-(1978)2] uF o] S3}e] &) 3}e]
t}. & #BF ) 50% o|gh2 L4 0.75 m/100 g& FF]
Bfal 15417 F 875 Ad=2 7PEA mEAA B A

7R&ke] 212 o] polyethylene tubeE AFeldl o2 4CE H)
B3 A A GFE 7g AFEL 4 FAEse] F4] A
5}y 10%7}F 5 XE- 4C2] phosphate buffer--<(pH 7.4)
£ 7}¥3}°] homogenizer 2 1087} 2 3}5}o] homogenateS-
Aol Ao ALg-sloh.

7k A€ =7} 1 mg/ml, 5 mg/ml ¥ 10 mg/ml .2 =
A" 4 Y 0.2 mlE A3l Hslw 239 7HFEE
0.5 mlE 7Rt o 2 B3I 37Tl 4] 3083t Hj ot
¥, 2% Eo Y2AZch. 1% Phosphate buffer 3 mi<}
0.6% TBA 1 mlZ 7}3}o] 1000894 45%7F vkA A7)
F tHA] B2 Eo WZAZ) oA o7)¢)] n-BuOH 4
ml2 7}aled zlw}, E3ste] 47, 3000 rpmellA] 1087k
A2 ste] BuOHZ-S #31e] 535 omolld] F4x 2 54
3y}, Wi oFAl <FEE sodium ascorbateZ- A3} ).
Hyaluronidase X{5}|&A

zrEex~ E3EE 9 EFEEY 14 285
%, A DL E, oFolAdle|E F3 5, gk BIE 9
AFES 2t & 7F8ke] 0.1, 0.05, 0.01, 0.005, 0.001,
0.0005 mg/mle] Fx7} HEF FA|ste] 2+ A& 2zt
1.0 ml# A& 3ol #5}x hyaluronidase 44 (from bovine
testis, 7900 units in 0.1 M acetate buffer soln, pH 5.0) 0.05
mlE 7}slm & £33 5 37064 20587} incubationdt
]2 activator24] 12.5 mM CaCl, 0.1 mlE 7}8tz & &
g ohg o}A] 208-7) incubationdlsit). 7)1 EA 0.12%
hyaluronic acid-K 2-¢ 0.25ml%E 7}3F o3& ©}A] 4087
incubation3}3 0.4N NaOH 0.1 ml ¥ potasium borate -§-<8
(boric acid 49.44 g2 ZF= 1 Lol 359] L8 KOH 22.4
g% 713te] £33 £-9) 0.1 mlE r}sted 3% Fob #=
T4kl A tdslgnt. B2 s B A3 F a2
DMAB A|2k(p-dimethylaminobenzaldehyde 10 g€ H] 24}
10N HCI(7:1) -2} 100 mlo] 35¢] £ohS- t}A] Wl xiko 2
108 243 3.0 mE 7|3t 374 2087} incubation
& 2 585 nmellA] FAEE S8 AL 4kE
3]9i v (Hans Ulrich Bergmeyer, 1974; Kim 5, 1995)). %54
B|AFEZ indomethacin-g AHE-8}e] v waAara)edv),
MNEEL R ZIEM0| Ojxl= =2

Maeda -5(1982)2] wbge) Fsl4ict. &, 7 178 67}
2|2 3] T2 F) A EFEF 100 mg/kg body weight I
300 mg/kg body weight-2- Z}z} 12] 13] 42 Eof 7 7-Fo
Star, A #E Fod 1417} F-¢ olive oilol] £-5] A7) 20%
Atdsiets £ 1.0ml/100 g ZAF-Fodstdchd =,
1997). 247k Fol AR Adsle] Aol wial 3L &
2l3to] o] uhel ofsle] A5 GOT, GPT ¥ LDH
a4 g EAsgc}. oFA vlR =25 silymarn
100 mg/kgS- 77 Fof 8] v Fasldch
2LM|ZE (Sarcoma 180)0[ 4] MF 0]A{2] EHXME
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AA 178 1mke] 2 sle] el sarcoma 180 ¢HA| ¥
1% 10° cells/mouse & olAlelm 24417k Fof] =g Eaj ]
E32E 100 mgkeg ¥ 300 mgkgd 2t 149 13, 139
oA 53] 37t Fesigd o, dadd Jugeds F
Aag i GAZE AT F Al AR AE AFE
%3)eq %ﬁ*gz%""r(MST) o4 A E(ILS)E A&l #]

= A 5, 1990).

MST(Medium servival time):A&Q=2] o)z
1L S(Increasing in MST over control, 178-8)=(T/C-1)X
100(%)

T:x} 252] MST, Gl =T2] MST

EHZ transaminaseE 4 HHE £H
HA%E GOTe} GPTREA #FAxE Reitman & Frankel
(1957)%) whell me} GOT - GPT kit A] 2R (el4tA] k5] 3]
AL, A& ye ARl A5l
SMZE Jactic dehydrogenase(L.DH) 4 HME S5
YAF LDH 53 SAEE FA7)2 9 (Wroblewski &,
1955y o}-4-5ted LDH-LQ kit Alef(ePil At AL,
A&y AMgste] EAdslsich
A4 Azl
B Agdae] Axx] o] §94 HE-& Student's r-test™d
off F3le Aelehdct.
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Fig, 1. Radical scavenging effects of water extract of propolis
and its fractions on DPPH (1,1-diphenyl-2-picrylhydrazyl) in
vitro, —— : water extract, ---W--- : ether fraction, —C—:
ethylacetate fraction, —#&— : o-BuQOH fraction, ---&---:
residual water fraction, —~O—: sodium ascorbate. Fach value
represents mean+S.1.

gt f.ree rad1ca1°1 DPPH(1,1-dipbenyl-2-picrylhydrazyl)

AAGA ] WA Tegal s BREE Y E2EEY &
7} G-v) --,—j;:]gw] B¢ Fig 19| AAsIg Z2Ea

E5EEL 10 pyml, 50 ug/ml 2 100 pgy/mle] =4
ZAole) Fx ojEA o n DPPH #ejg AALAE veh
ot oo} ZEIeln E55E0 U4 EHEAE
ofd g ofajolAdlo]E F-&FollA 10 ug/mi l‘“‘-‘i"ﬂ/‘“} zk
7+ 90%e)Ak 74E Bl AAEAE BYlw e BE
FollAe 50 ugml FEANA et £HEHL AR 4
siglch. B8] ojd g dAelqeol s ¥HE 5 ug/ml 5%
oA kAW AeFE sodivm ascorbate B} oF 108) 7}gr
el 2AGA] WA b R4 £
AFEANAE BobE 48 v AR Bl
Mg N E g AREHTBARD

zgFels EHEE 2 740 £ Eo 3.144 4 i
ﬂi}%‘*ﬂ gt A AR A JAEA ) viAe A

£ Fig. 20 A)Ajskeict, B35 10.0 mg/mlelA] <F 20%
7354 A=A A A LAE Jehigch 18,
289 G| 4vl £3E o] o= 2 o FelAHo]
3] Fofl i 2 1.0 mg/ml, 5.0 mg/ml B 10.0 mg/ml
ol ek 2Rl APty YA oA

F3Y 5 ooy oj8d A oFY W A
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Hyaluronidase E-3HAdof ik 22 ¥els B52E 9

AT

Inhibition rate(%)

0 5 10
Concentration{mg/mi)

Fig. 2. Effects of water extract of propolis and its fractions
on TBA-RS formation in rat liver homogenate in vitro. —W— .
water extract, M- ether fraction, —O— : ethylacetate
fraction, ——: n-BuOH fraction, ---&--: residual water
fraction, —O—: sodium ascorbate. Each value represents
mean£5.D.
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Table I. Inhibitory effects of water extract of propolis and its
fractions on the hyaluronidase activity

Groups Concentration (mg/ml) Inhibition (%)
Control - -
Water extract 1 -
Water extract 10 1
Ether fraction 1

Ether fraction 10 51
Ethylacetate fraction 1 4
FEthylacetate fraction 10 25
n-BuOH fraction 1 2
n-BuOH fraction 10 17
Residual H,O layer 1 -
Residual H,O layer 10 -
Indomethacin 5mM 86

Results are presented as mean value of triplicate expetirents
Inhibition (%) = Control 0.D ~Sample O.D % 100
Control O.D

Fr7] 8- EEE gt A=A & Table Io A A spgict.
moges 32BN UTE ANBEE dehiA
Eeial et ol B84 10 mg/mlellA 51%2] A
g} hyaluronidase 484 A E7S Jelhygly, oz}
Aol B EE B 25%, Fihg EE Eds 17%9
A s 24-E vhebuigltt. whalo] B34 hyaluronidase
w24 o) 3 A A FEEA] Wit

AtE e R 20 D|Xl= =4t

At stetE 7ol Fofdte] LA ZHakalol dEt
ZR2EE A BREE0 7k E9E YA transamin-
ase @ lactic dehydrogenase(LDH) &4 A =5 ] % & 5]
Aestydct. 843F GOT ¥ GPT A4FA E: Ale et
A A A vETE vA X A vlske] 247t f2l gk A
2 vehfiglen, €459 GOT #4-& ZE2Fe] 2~ 100
mg/kg % 300 mg/kg Fo9 7oA 2}t 12531441 Karmen
unite} 1206811 Karmen mit® o Fe]] v]3}e] p<0.05
2l felde] ale AbeAAENTL AR = R, FAn et
E2 AM-El silymarin 100 mgkg FoiToll AL p<0.059]
froj gt Absod A £ Fgst o 9l ohFig. 3).

P45 GPT A4 =0l dale] o Z2Fe~ 100
mg/ke 2 300 mg/kg FolTd4 22 640437 Karmen
unit?} 680491 Karmen unit2 o) &7 v]&}e] p<0.001%]
e Ae] gl AsdAadE FEE 4 gl o JFAdH
ZoFE silymarin 100 mg/kg FoFell4] = 740203 Kar-
men unitE p<0.058] F-2]8F A=A & 3-E ehygidh

Eo}E 7o) X ¥4] 3% LDH A4 T s}
of Aldsleth AH R v A X AT B]ste] £
olgt AsEAE edey Z2Ee|s EFEE 300
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Fig. 3. Hepatoprotective effects of water extract of propolis
and its fractions on serum transaminase(GOT) activities in
CCl,-induced experimental liver injury rats. ['1: normal group,
B : control group, B: sample 100 mg/ke, M: sample 300 mg/
kg, ®: silymarin 100 mg/kg. Each value represents mean=
S.D. #: Statistically significant compared with normal data
(###: p<0.001). *: Statistically significant compared with control
data (*: p<0.05).
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Fig. 4. Hepatoprotective effects of water extract of propolis
and its fractions on serum (ransaminase (GPT) activities in
CCl,-induced experimental liver injury rats. OJ: normal group,
M: control group, B: sample 100 mg/kg, M: sample 300 mg/
kg, W: silymarin 100 mg/kg. Each value represents mean-+
S.D. #: Statistically significant compared with normal data(###:
p<0.001). *: Statistically significant compared with control
data (*: p<0.05 and ***: p<0.001).

mg/kg FolTellA] 5266+499 Wroblewski unitZ tja<r-e]]
H|3led p<0.0018] 2] & A A ZAE eERf R 3, 100
mg/kg A=) Fo) A& 6700+ 659 Wroblewski unitZ. thaE
o] Hlste] A X7 A Holvt Fof Ak ddlet <
e FekE silymarin 5|72 ¥HF IDHEATA =S
4080+ 1127 Wroblewski unit® whzege] w]ale] --2]4e)
ol AeAAEIE e rHFig. 5).
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Fig. 5. Hepatoprotective effects of water extract of propolis
and its fractions on serum lactidehydrogenase (LDH) activi-
ties in CCli-induced experimental liver injury rats. [J: normal
group, W: control group, 5: sample 100 mg/ke, M- sample 300
mg/kg, I: silymarin 100 mg/kg. Each value represents mean +
S.D. # OStatigtically significant compared with normal data
(###: p<0.001). *: Stalistically significant compared with
control data (***: p<0.001).
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Fig. 6. Effects of water extract of propolis on sarcoma 180
ascites tumor in mice. —#— : normal group, --<>--: control
group, --<>--: sample 100 mg/kg, —— : sample 300 mg/kg.

Sarcoma 180 A EE- o)alste] AAIE Az E<=qld
el 75 ZRFEA F32E2E S0 g A=:7)7)
% Al ¥l &7E Fig 6 ¥ Table Ilofl A A5}
t}. Fig. 6ol el wlo} 7ro] sarcoma 180 LA EE o]4]
sta AlejA|dmhe Fodt izl uiste] T2 Z=]a
FFEE 300 mkgd 19 13] 3T ATFIG UPT
M dAT AF e AEEL ¥ FHow GAXE o
A 4279 AEEL 30%F vehgiz A9 100 me/ke
T Tl = 10%2) YEBL Ro) Foot WA, A

Table II. Effects of water extract of propolis and its fraction
on sarcoma 180 ascites tumor in mice

Groups Dose No. of MST ILS
(mg/kg, p.o.)  animals {days) (%)
Control - 10 " 301 -
Sample 1 100 10 31.0 30
Sample 11 300 10 355 17.9

MST: Medium survival time.
ILS(Increase in MST over Control)=(T/C-1)x 100.
(T: MST of Sample group, C: MST of Control group)
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X
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o
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lo
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s
B
ol
i3

I

ZgZalsE WAl g5y dojxe e x4
Ao EFEERE {¥lolv} Betal SolA wizkeke 2 el

3 glev) Foke] HEFe e ZRFEe A A}
SE7) egkont Halehd B 5 offo 2 AMgsigich
ExFe|2d 84 HBele] Tl o)==z AEA 2
e e g Qv A PH e ek, ulollizts,
FdEE, FE Fol sdsel Az
(Wanscher, 1976; Havsteen, 1983; Dobrowolski %, 1991;
Frenkel &, 1993; Pascual 5, 1994; Tatefuji ¥, 1996; Lin
5, 1997; Miyataka 5, 1997).

EZgEe|2eo cinnamic acid, benzoic acid B ester,
phenolic acid @ 7 f5 49} ester, flavonoid, wax, caffeic
acid phenethyl ester = 2F 1500 %9] 5}3}-Eo] ghi=lo] gl
2, caffeic acid phenyl estery= §Fobah-g- shafo] 2] ~2--2-
2 AR AREo] glgo] W A rh(Frenkel 5, 1993; Chin-
thalapally -, 1993). o]& 3859 3-8 u]F3A4 32
2 4F3E F 718 A $E2E0E AgiAe F2
A7 &R FETF TRIR > dTE FEES 0)EF T 9
oh zey G329 ATl Bt wlE e egleli} oj=lo]
5ol B-8sl7)7) AR 1, G3-g AAE BAE 2k 9l
< Brbolilz} Eof $8=7] of=)f A P(wax)o] o}
22 22H = 5 AAg Ad¥ria s dle 2

L, e

ZRgezd B B ATE P2 zudes 9nd
F2EL Ao sl grovt Zaol oA Qo 7hg
AT L SN T EFETAE DAl 3180l

% 9t} TeFeln RETE WRYAtgol

v e Aol Sla, B3) BREE5 FHEel o
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+= dicaffeoyl quinic acid-f-=AE°] in vive & in vitroo)A
At Bbeksaol] o3k stebE 8 254 2 LPS S 2%
s i 2h5A el disled 7129 glycyrrhizin ¥ v} 7}
gk 7R 5 Z7) 98-8 ¥ orshg oh(Basnet £, 1996).

w2k, ZR2Ee s EFEEEe] 58 Fsky 4=
qEA L F13l2A A Fol 7)ed Wl nlet B5E
L 78R expd oz 3% 740 REEe 7
A2 3tlet. 2k 21 A)2] DPPH radical 424 2H4-, 2] =}t
3} A oA FA4, hyaluronidase 2 A 3| &4, AJd Shvka
i 7R 5 kg 9 Fhekzb g 52 in viro B in vivoA
oA A A8t

A 22 EE~ B35 9 V)40 28y 258
FEI A v 2A b3Sl free radical] DPPH(L,1-diphenyl
-2-picrylhydrazyl)®] 2784, XA 24k3) A oA 2A
2 dF3} LA 3] o] Q& hyaluronidase £ 4 A 5| LA
< 8|3 733}

2o o2 ZHE Age] Wl o2 FAAkAnT free
radicalo] T F AR5 glew gHIFEFos o] free
radicalel] &t 4220} A A =S 2w glria
k= A7)} 9lom(Bgashia 5, 1992), £ Alglod=
free radical$] DPPHE AH&5)e] DPPHe £]3}e] 5=
A& HAA T = ARE A X23le] A5 v} Z2Ea
& BHFEES A ETME 7t s g e] A
Hodch =z FREES f7149 EFHEAME 9
% ol FotAEe|E 3 E 5 ug/mle] Fxell A 715t DPPH
free radical A 8AE Ve Sl o PR ZFER AL
g}t sodium ascorbate ¥.x}%. 2F5 3 DPPH free radical 47|
o] A=}

A A R 2SR S we] Rk AAE
TAE AR gl AT AN dofrr] A& vhgoly A
FAkEREE A ZisAel s 2asked Ao ke
o2 24 AEoly) 3 T3 Bzt F937 89l
27 T3 Qloh(Fujita 5, 1992; % &% 5, 1978). nl=}
A, d2EE& T #dFe] 7 dHFHES] ks 24
A2 ojl4] TBA-reactive substanceZ- #4247 TBAS} ¥h&
N4 G YYAA o] ALE Ao RN N 4t
A EE 2AIste] v wsly ol (Kikugawa 5, 1993). T2
Fel2 E5280] 438 AX=Z U A A
& AN FroFER o2 Aol A=A, SoiE
A3E5q od 2 ofHopAdge| = £ M x 27t d A
g AAFAANEE HAYAA mI7t A=At Pascual 5
(1994)2 Z 2 E2]~0] ofghe FZ2EoA §84ir] &
Aol glo] B ENI} 918 Haugt vl 9lon, ®
g flavonoid 77} 3H4HERE] & vtebdivla s Zle] vls
Ach(Ratty 5, 1988; Rekka 5, 1991). w=2tr], T2 Ea]~
E2E 52 AL 5584 o= += polyphenolid

Aol 71Qske e Az Lo 2 A% 275aA

zugelrs) 9me 3EE0) YA AEY 7y
T 984 ARl FE2F a9 9IS R vl gln
(Wascher, 1976), &g&ztgo] 9l2-& Hustz lo]
(Dobrowolski %, 1991), Z2Z#| > E5%F9] 3423
7375 S75}aLA} hyaluronidase A} 3] 24 f-7]-&-oj 22
Eo] gg=ghde] X EE sl9dct. Hyaluronidase= mu-
copolysaccharide- splitting enzyme2] s}l =A¥g =
Hdell Fogslar, 7bd, XFEd S8 ASF A Ao
Z7)8la FAAEES o o7, chemical mediator®] §-=
ANz FA3l= 5 dFo| T3 F42 d3A o}
(Goldberg %, 1991). =3t o= HAEZRH 5
A AL 913k screening® 2. E % o457 gl c}(Pascal
=, 1994; Kim 5, 1995). T2 Zg)~ E2E B )= Ho)
£ hyaluronidase E4 A sj&A-2 Ho|x] ¢fgron), od
¥3E 50 mg/mlel|A] oF 51%2] AHsj@de] QA= o] g4
S84 EAL T2 HEEHR o]PHE & F gtk
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