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Comparison of biological activities of Epimedium koreanum

Nakai produced in Korea and China

Joon Hyun Noh", Young Jin Kim’, Se Won Kim" and Hyeon Yong Lee™

ABSTRACT : This study was carried out to compare the biological
activities of Epimedium koreanum Nakai grown wild in Korea and China.
The antioxidative effect of £E. koreanum Nakai extracts grown wild iIn
Gangwondo was 78%, which was higher than that in China as 71%. The
inhibition ratio of growing cancer cells was estimated as 89, 91 and 86%
for human liver, lung and breast cancer cell lines, respectively in adding
0.1g/¢ of ethanol extracts of £ koreanum grown in Korea. The
hepatoprotective effect and Angiotensin Converting Enzyme (ACE)
inhibiting effect of Korean one were also observed as 124 and 87%
respectively, which were also higher than those produced in China. There
was not much difference between Korean and Chinese one in inhibiting a
—glucosidase activities in all ranges of supplement.

It was proved that most effective extraction solvent was mixed type as
water and ethanol (1:1, v/v) to have higher biological activities from both

Korean and Chinese ones.
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FBES mAY oA 4 olAd F E, BAAEsd: Busstel 4
of gttt FRA AATHRE A AFALNA F9E AL Fekd

SAb 2e AX e A5,

4.5%10° M linoleic acid 5 méoll AJ2E zFzF 0.5 ml @718k 50T A 2ks}
S S AAIGE T kSRS 4ujt} AAHOoZ 1.1 mA test tubed] A3}
TCA 1 m¢, TBA 2 ml, BHT 0.1 m¢, SDS 1 m(E H7}st9t). a8l vS544
)

Zo A 1587 7tgeta Wysk & Wx4F 1 wl, chloroform 2 mE 7}ste] ¢

[
ol

AR (2500rpm, 108)8te] A5 HS 532 molA FHEE ZAHsto] ARE F

Aatx sre tE e} vaste Fas 4 SHATHKol et al, 1997).
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frefe]  FFFAIE(Hep3B), I HAIE
(A549), FHAHEZMCEDOIH AEHAL TAEWRLES)E ARSIt 2E
of Ab&¥ 7]E WX, DMEM¥} RPMI1640(GIBCO, USA)°e]™ FBS(GIBCO,
USA) 10%(v/v)E 7Vl 37C, 5% CO22] incubatorol| Al 24A|17F &<t w3}
Aot A A8 27] AESFE 2X10 cells/m= 243t 96 well tissue
culture microplate®] 100 pl/well®] HF3dle] ALESIAT. AXASE SHLS
SRB (sulforhodamine B)®¥ % (Kata et al., 1986 ; Kun & Sook, 1992)& o] &
st o AFxel HHAES 7 plated xRy} wlastel AL, AL 54
< MTTHEE ol &sk3lthlee & Jee, 1996).

o4

A F 24-48X3F vt vl husw Ee TSB A njA |
Wolz FHsle] 37TelAM 24413 wigFste] Aol A&kl th(Franca, 1995).

=AWol g2 of7} iAol thin paper disk(@mm)E =&¥F> T 2729 Al



2 50, 100 u/paper disk®] o2 Zo]slo] DNA &40 2 A¥9] Ago] o
Aol A BAE clear zoned AES A3 YxFol= 723t AW
W2 Aol N-methyl-N- nitroso—guanidine(MNNG)< o] &3l3th SdwHo|dA
3tol3t 3 thin paper diskel MNNG(6u¢/paper disk)® Z} F&%&
/paper disk)S &% Fojsle] @A H Inhibition zoned B &te] Zt
MNNGe] EdHol¢Ad S driy JAS=AE F +59 difference zoned}
difference ratio® YEM AT

o

HASA 7|5 AA AbgE 55 Adad Axel T cell(Jurkat, TL-6)%
A ASEEN AEE 2AE. 4 @489 T celle 2x10* cells/mle] %

2 ZH3 To] 20% FBSE 33l RPMI 16408 Aol A wjo¥sta MTT W
=2
=]

AH(Lee & Jee, 1996).
GSTe] &4 542 WA LOWRYHE ol&ste] Alme] duid s 54T

il

T 7} FEES test tubed] FEHE HUbe $ 37T 5 Fe wEEAIZ
% 1-chloro-2,4-dinitrobenzene< #7}ste] tiA] 37T A 287F HE8-A]7]aL
20% TCAZE 7Fsto] wrg& 483t dAdEdstol deds 340 molA &
£ SAstL ARE FostA ¥ txTok Hlaste] whuld $hgko] whE
specific activitye} @4 ES A4St (Habig & Pabst, 1974 ; Benson et

al., 1979 ; Kim & Park, 1994).
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x5S ACE(Angiotensin Converting Enzyme) reagent one vialS 10
m e SF{HF(B7TC)o =9 effendorf tubed] 1mlA Hi AIEES 0.1 A A7}
3Fal ACE calibrator one vial& 1 ml9] S/l 59 2+ effendorf tubeol] 3
7hek H 5EESE 37TCoAA WHEAIZL F 340 molA FFEE SAHSAL 5EF
EHF-E thA] =A%) 1 22 ACE reagent(50p/) &A1 3o ACE &4
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Table 1. Comparison of extraction yields of E. koreanum Nakai produced
n

Korea and China according to extraction solvents

Solvent®
Area
Water EtOH Water + EtOH
Korea 12.8 12.7 21.3
China 12.6 12.4 20.9

* Extraction temperature was 90, 60 and 70C for water and EtOH and

mixed, respectively.

Table 2. Comparison of antioxidative effects of £ koreanum Nakai
extracts

produced in Korea and China

Concentratio Korea(%) China(%)
n Water : EtOH Water : EtOH
Water EtOH Water EtOH
(g/0) (1:1) (1:1)
0.2 33 38 42 27 25 31
0.4 37 46 55 32 37 42
0.6 42 56 64 45 44 54
0.8 59 63 75 51 52 66
1.0 67 70 78 59 63 71

Fdde AAsty] A8 ek, HSd, FE Al dig AS5gA 2=
AV ESS W 2] 89, 91, 83%] AHAAl &4d& yElWltH(Table 3). o5 %

FHE oA 7o wed mE A

F
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g Folt AUA PAEVS HHHO
Folt= Ao PEsF Basto] Abgrel H PAEWRLES)E Agate] AL%Ay

= AHEBEUAT A5G HANA FEE, 0.4 g/t olste] = FolA] A



EO AEELE T0% oo FAE ] AAE t Hgo] WES el
th(Table 4). L2t} Chung et al.(1999)0] 60%<] oF 2] X
o7 Al MEs & TSP Ay HABAA HAZTH & T =

e wAoAE e Elow 9% S Aol Bektha nud Ans okt

o AelE mY.

ofo
1>
o
i)

Table 3. Anticancer effects of £ koreanum Nakai extracts

Conc Korea(%) China(%)
Cell lines ’ Water : EtOH Water : EtOH
(g/t) Water EtOH Water EtOH
(1:1) (1:1)
0.2 34 18 39 38 43 11
y 0.4 44 57 52 41 51 44
iver
0.6 59 69 65 55 63 63
(Hep3B) 68 78 81 67 72 79
1.0 79 84 89 69 79 83
0.2 14 12 5 31 42 33
0.4 49 53 61 42 43 47
lung
0.6 52 67 72 51 59 55
(AS49) g 63 81 88 62 74 73
1.0 68 87 91 65 82 81
0.2 12 37 36 36 33 31
0.4 47 48 48 39 41 43
breast
0.6 54 56 69 47 54 51
(MCE?) g 68 79 82 58 71 69
1.0 71 84 86 62 73 75

Table 4. Cytotoxicities of £E. koreanum Nakal extracts against normal
human

liver cell line, WRL68



Korea(%) China(%)

Conc.
Water : EtOH Water : EtOH
(g/0) Water EtOH Water EtOH
(1:1) (1:1)
0.2 13 7 18 17 19 23
0.4 17 23 29 28 31 29
0.6 24 42 34 32 38 34
0.8 36 51 41 37 43 39
1.0 41 53 44 42 48 47
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Table 5. Anti-mutagenicity test of £ koreanum Nakai extracts

Inhibition halo diameter(cm)  Difference Difference ratio
PB1652 rec  PE1791 rec  zone(cm) (Sample/MNNG)

Area Solvent

water 1.2 2.8 1.6 0.94

Korea  EtOH 1.1 2.6 1.5 0.82
1:1 1.2 2.4 1.2 0.71

water 1.2 2.8 1.6 0.94

China EtOH 1.3 2.8 1.5 0.82
1:1 1.2 2.7 1.5 0.82
MNNG(blank) 1.2 2.9 1.7 1.0

Table 6. The effect of E koreanum Nakai extracts on the growth of human

immune



B cell

Korea(%) China(%)
Conc.
Water : EtOH Water : EtOH
(g/0) Water EtOH Water EtOH
(1:1) (1:1)
0.2 112 114 121 117 122 125
0.4 125 136 144 128 135 146
0.6 149 158 168 142 149 164
0.8 184 195 199 169 178 188
1.0 209 237 254 194 203 219

3 75e e 8 dE 7]del GST(glutathione-S—transferase)ol )3+

7y FEEo] v A= s HJAS T GSTE reduced glutathione®] theFsh

AAAAE AGAYE 1S Fusne werdse dRE AAAAe

124%9) =& A4S et (Table 7).

Table 7. Enhancing effects of GST activity by adding £. koreanuumn Nakai extracts

Conc. Korea(%) China(%)
(&) Water Eron o EOM e mop Aer  BOH
(1:1) (1:1)
0.2 76 74 89 64 67 78
0.4 84 78 95 77 76 80
0.6 89 86 103 82 89 95
0.8 92 98 116 91 94 102
1.0 96 107 124 98 104 113

¥ values of GST activities compared to control (free £ koreanum Nakai extracts)
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184y d9 Asts #2AA 2y, FuUite]l FaAkEY g #Has
(ACE)9} ddats ## § A (a-glucosidase)ol] W3t &4 A &0 &a&n) =

EBoA 77 87%9 =& &4 JAES YEFRItH(Table 8, 9).

Table 8. Inhibition effect of £ koreanum Nakai extracts on ACE

Korea(%) China(%)
Conc.
water : EtOH water : EtOH
(g/0) water EtOH water EtOH
(1:1) (1:1)

0.2 64 67 70 64 66 67

0.4 68 71 71 68 68 70

0.6 70 73 78 72 73 73

0.8 76 82 86 73 79 82

1.0 77 84 87 75 82 83

Table 9. The effect of inhibiting a-glucosidase activity of £, koreanum

Nakai extracts

Korea(%) China(%)
Conc.
water : EtOH water : EtOH
(g/0) water EtOH water EtOH
(1:1) (1:1)

0.2 72 70 71 62 65 69

0.4 74 73 73 67 68 73

0.6 76 79 78 71 74 79

0.8 78 82 84 75 77 82

1.0 81 86 87 78 83 88




G758 sE a-glucosidase®t PIPES buffer(10mM)ES 418 10 ol 20 mM
maltose 40 ploF AMZE 10 WS Eo] ¥hEANS w531 37T 2087 WA 7]
ThS 1 ml DNS AJekS 718 100TCoA] 1087F &A1 7] 31 550 oA &4
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(Table 1).

oF, We7ls A, duA Zgh wste] Aoy WP Fao AR A
Aol EASH= free radical?} ##H =+ mechanismo] 28 AHEH <A ¢k
o Fakstal= AW free radicals &78h7] wlZol 2 Ayz AR
27 e Aor ARY . weba disted o] SA LS oy =319
APS AATE = Ade dA=29 ol ol &d F+ Aok HE FuelA= A
A=2fE Fistad 4 7fdel id d+7F &Edd Kim et al.(1997),
Cha & Lee(1998), Kwon et al.(1998)2 Ui 2t F&=&E, oujx}, 11=24]
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