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Biological Activities in roots of Glycyrrhiza uralensis Fisch.
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ABSTRACT : The biological activities of ethanol, ethanol : water(l : 1v/v) and water extracts from
Glycyrrhiza uralensis Fisch, glycyrrhizin and enzymatically hydrolyzed glycyrrhizin were compared.
About 50% of the growth of MCF7, A549, Hep3B and AGS cells were inhibited in adding 1.0 g/L of the
crude extracts, glycyrrhizin and enzymatically hydrolyzed glycyrrhizin. For example, the ethanol
extract inhibited 76%, 66% in MCF7 and Hep3B cells by adding 1.0 g/L. For cytotoxicity on human
normal liver cell(WRL-68), the crude extracts were scored as above 26%. For the result of anti-
mutagenecity using CHO V79 cell, the crude extracts proved more effective than other samples. The
growth of human immune B and T cells were enhanced up to 1.2~1.3 times by adding the crude
extracts. In inhibitory effect of a-glucosidase activity was showed that the ethanol extract, water
extract and ethanol : water (1 : 1v/v) extract were appeared 65%, 68%, 62% in adding 1.0 g/L. The
higher enhancement of glutathione -S-transferase activity was observed in the ethanol extract as 257%
compared to the control in adding 1.0 g/L. From the results, the biological activities of the crude
extracts were equivalent or higher than glycyrrhizin and enzymatically hydrolyzed glycyrrhizin.

Key words ; Biological activities, Glycyrrhiza uralensis Fisch, glycyrrhizin, enzymatically hydrolyzed
glycyrrhizin
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Table 1. The extraction yield of Glycyrrhiza
uralensis Fisch by distilled water,
distilled water : ethanol(1:1) and

ethanol.
Sample Solvent Yield(%)
distilled water 10.27
Glycyrrhiza uralensis water : ethanol(1:1) 7.32
ethanol 14.25

Ao AHEE & AXFE A Fd9
A E(MCF7), 3I<A X (A549), Z+A X (Hep
3B), ALAME(AGS)E, FAALEZE AT 74
¥ (WRL-68) = o] &3t th. Al Euj ko] ALLE 7]
=Wl A& A549% AGSY A $ ¥ RPMI
1640 (GIBCO, USA) ©MCF7, Hep3BE DMEM
(GIBCO, USA) °]® FBS(GIBCO, USA) 10%& &
7bete] wFstdt. Ago] ALET AEY 2%
T 4X10* cells/mle ¥=2 ZAdAS 96 well
tissue culture microplated] 100l /well® # Z3}d
A48t ). (Fisher et al, 1964) A 2ol A &A)
ot BT NEEALS sulforhodamineB
(SRB) ¥4 (Doll ef al., 1981) 3 3-(4, 5-
dimethyl thiazol-2-yl)-2, 5- diphenyl tetrazilium
bromide (MTT) ¥H (Michael et al, 1988)% o] &
SHTh Selectivity®] &4-& 2+ A EF9] &9
A B EHT F 4 5o AT EX gig
TAE A AA B9 ¥ 2 AE S

b9 7% 4 2HAEE 9 9 9y
A EQ B cell Raji) & T cell Jurkat) & o] &3t A
¥ AL N ATE 2T AXY B2
10% FBSE ¥ 3t RPMI 1640 WAl o|A 5%
CO;, 37CoA BlgFstg e, AT 27 ¥ &
4x10" cells/mle] &2 ZAst] 96 well tissue
culture microplate®] 1004l /well® HE&e] A L9
BEEN A2E 339 We 7w £ 29 S
g,
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ME #x FZ2E i@ dA () 45
dgFSE ZA37] o] Microphysiometer
(Molecular Devices, USA) & A}&3%tl.
Microphysiometere= k&0l gt A X9 Ax¥3
g 2Ase FY2 134 capsule A4F9 o
oz @ Alolo MEE 31 T[AHUAGY &
cell chambergtell FYAIZIEA ATFE AzH
gkttt ojw] AEe] HAIZAYES Wle
B &S Hee 438 ukgsiy, o
£ silicon sensor® A7|AE 2 upIo] gt
(Jun feng et al, 1997; Tadahide et al., 1999;
Masanori ef al., 1997, Yun-Xiang et al, 1998;
Longchuan ef al., 1999) Microphysiometer®] &%
& MTT assay‘} SRB assayS 24 & ] ")z 3te
2 3882 dd. webA, Microphysiometerd &%
< g G4 drEY 23 A9 BuHA
3, AE gzt Iz FEAHEY A g4
HelE 243} Pump cycle total cycle time©]
202 39 HF FHH & A7 (start slope
measurement (Imin 28sec) Stop slope measurement
(1min 58sec)) & 3022 3qeh. 282 &34
29 BAE FEFY Ao running buffertt<
B RUYHA SH € gho] dBSA FASHAA &
olo] Mo 2 haselines AA e, olAE 100%2
ate] o] baseline®tol & %= FIAHAY.
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Adherent cell& E% A% 194, capsuled] &7
(AT, Platedro] Y& capsule cupel 3
10°cells/ml9] =2 AEE B3l 37, 5%
CO.9 incubatoro| Al 24A12F A AR T2 23
Az gL 5,
931+ capsule cup?g sensor chambero] A2
te] ZA 3, oW running buffers A X9
growth medium® 2 3t o, B Aol 27t
ZP4A E£9 Hep3BE o] 433, running buffer®
RPMI 164081 <] & AH-&-3t % ot

g wspacer, insertE plate &9l

373t d e A Ul d9 A5 234
ol 9&§ 3+ ¢ - glucosidase (Sigma, USA) &

S
10mM PIPES buffero] &3A17] 104 }fmﬁ,
20mM maltose 404, 7 FE9 —}—éa 10u &
g3 A 37CoNA 2087 ¥HgA1Z] £ 1ml DNSA) 9%
< A7ksta 100CeA 1083 SXY T Fd
550nmo X FREE EFF s 8484 A &S

AL ). (Wellling et al., 1996)
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Glutathione-S-transferase (GST) & 7t9] 3 =& &

o] ZL3le FR3 FARA AL SRE
Bt gsted ol &H 1 Yot (William et al.,

1995) o] GSTY 84 4L 3250 Al9jg W%
A cﬂl?i T Z F2ES wEEE A}
F 37CAA 5B WA F A= -
chloro 2, 4-dinitrobenzene & A7} F 3 thA] 37¢C
oA 2%3F ¥HgAI71 3 20% TCAE 713te] whg-&
FEAANZI AAEY F A5 A 340nmelH F
FEE SHGAY. SHE FFEE o £351d
GSTY specific activity®} B4 &< AAstH

(Doll et al., 1981; Kim, S. H. et al, 1994)
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Inhibition ratio of cell growth(%)

Addition concentration(g/L)

—8-— water extract

-0 - water:ethanol(1:1v/v) extract

—v— ethanol extract

— - glycyrrhizin

—8— Enzymaticaily hydrolyzed glycyrrhizin

Fig. 1. Cytotoxicity of the crude extracts from
Glycyrrhiza uralensis Fisch on nomal

human cell line, WRL-68.
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Inhibition ratio(%)
w
Selectivity

Addition concentration(g/L)

S water extract

T2 water:ethanol(1:1v/v) extract
BB ethanol extract

T glyeyrrhizin

W hydrolyzed glycyrrhizin
—&— water extract

O -+ water:ethanol{1:1v/v) extract
—¥— ethanol extract

- glycyrrhizin

—&— hydrolyzed glycyrrhizin

Fig. 2. The ratio of inhibiting the growth of

human cancer cell, AGS(bar chart, %)
and selectivity(scatter line) in adding
the crude extracts from Glycyrrhiza
uralensis Fisch.
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Selectivity
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Inhibition ratio(%)
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Addition concentration(g/L)

IR water extract

773 water:ethanol(1:1v/v) extract
EEA ethanol extract

[ glycyrrhizin

M hydrolyzed glycyrrhizin
—8— water extract

-~ O water:ethanol(1:1v/v) extract
—w— ethanot extract

~—7-- glycyrrhizin

—&— hydrolyzed glycyrrhizin

Fig. 3. The ratio of inhibiting the growth of
human cancer cell, A549(bar chart, %)
and selectivity(scatter line) in adding
the crude extracts from Glycyrrhiza

uralensis Fisch.
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Table 2. Anti-mutagenic effects of the crude
extracts from Glycyrrhiza uralensis
Fisch by using CHO V79 Cell line
treated with 4-NQO.

Table. 3. Comparison of inhibitory the growth of
MCF-7 and Hep3B in adding the
crude extracts from Glycyrrhiza
uralensis Fisch.

Glycyrrhiza concentration Cell line
. CHO v79

wralensis (gl) antimutagenicity(%)
0.2 23
0.4 27
Water extract 0.6 32
0.8 38
1.0 42
0.2 31
Water : ethanol 04 3%
_ 0.6 43
1: H{viv) extract 08 46
1.0 50
0.2 28
0.4 33
Ethano! extract 06 38
08 41
1.0 44
0.2 25
0.4 27
Glycyrrhizin 06 32
0.8 36
1.0 40
0.2 23
Enzymatically 0.4 25
hydrolyzed 0.6 30
Glycyrrhizin 0.8 33
1.0 37

Holdd 4% Z23E JYE
(1:1v/v)FZE0] 50%, &
G o w2 Y EdWO|YAE
A B FZEH glycyrrhizin R 1 A4 £ E
37~42%] A W& § Ao 1 E3E e
Yo B e (1:1lv/vF 1.0 mg/mi
o) oA izl ulE 50/«] ?ﬂ‘ﬁ o] oA

tlo >E

50

Glycyrrhiza  concentration Cell line
uralensis (glL) MCF-7(%) Hep3B(%)
0.2 32 27
0.4 43 37
Water extract 0.6 50 45
0.8 58 54
1.0 67 62
0.2 38 29
Water : ethanol 04 47 38
0.6 56 43
1:1(vV) extract 0.8 63 52
1.0 72 63
0.2 41 30
Ethanol 04 48 3
06 59 48
extract 08 64 54
1.0 76 66
0.2 31 25
0.4 34 33
Glycyrrhizin 0.6 42 35
0.8 49 48
1.0 56 59
0.2 28 26
Enzymatically 04 32 34
hydrolyzed 0.6 39 40
Glycyrrhizin 0.8 47 48
1.0 55 58
£ UEUo] 73 Be Aoz vehgd. 0.4

=
mg/ml8] R& FEAME
EHE Ve AT

Fig. 4¥ Microphysiometers ©]&3J4 7t A
¥ (Hep3B) ol U3t &<t &4 SAHZAE vehd
Re=Z 0.5 g/lsxd Ja& F£2&H

glycyrrhizin®} 1 &4 B &S £ % o 0%

25~35%29] g EHHo]
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Fig. 4. Kinetics of responding to human cancer
cell(Hep3B) in adding to 0.5 g/L of the
extracts from Glycyrrhiza uralensis Fisch
using a microphysiometer.
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Addition concentration(g/L}

—8— water extract
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(A) 7 dhal et
~v - ghycyrmhizin

i —&- Enzymatically hydrolyzed glycymhizin

Ao gelgs g4

7t dojz o 53] e FEF 0| glycyrrhizin¥}
I EA FHEETY Y £ ERE Hole Ao
2 Yelygt), ©)& Hep3B2l SRB 24 ¥ A 27
H 1.0g/19] 66% 2t B & R E A4
o] #A Yehd A 22 MicrophysiometerE ©] &3+
SRl v s EA o] shEsta. 4E
o g MES JFE FHste dvrd Wy

[+

Q

AukA
MTT assay4t SRB assayt &4 o] 285 & A7k
34 A =7} 28y Microphysiometer2 &% &}
FEFEA T AR HEgE X(sedTY T2
(min) ¢ 2 Fvt2 Gepdl7] o Fol AJzhA et
A FEAH, 3 T LoE & U AE
dolu A X dMZ 3171 A AT AA Al Al E
9 FANA 2 AFoAE FET 5 oM B
o 38 A998 4% F de FHol U
(Masanori ef al., 1997; Yun-Xiang et al., 1998)
AZF W AANA FA M 8T 9T
3} Human BA X9} T A X A&E27 A8 A5
£ Fig. 59 Jelyen, F&&3 glycyrrhizin¥
1 XAEHE EF R FREANE ASE £A

o}
—_

o 2 de 2

B
\
\

The ratic of enhancing cell growth(%o)

—8— water extract
O water:ethanoi(1:1v/v) extract
—¥— ethanol extract
—7 - glycyrhizin
—u— Enzymatically hydrolyzed giycyrmhizin

(B)

Fig. 5. The effect of the extracts from Glycyrrhiza uralensis Fisch on enh ancing the growth of human

immune cells, Raji(A) and Jurket(B).
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e Ao Yeton, §3] JaE F5E0|1.0
mg/mle FEdA BAEE 1.388, TAEZE 1.
26M1e] £X A e Bylem B F2EHR B9
gE (1 v/ FEES 47 L34, 1199 L
39}, 117909 57 & B} Avdez &

‘_—:_
p

ZEE5°] 1.0 mg/mle} FxoA 1. 149 o)Ae =
2 Z4& vehlo] ke HEdFRHY SN
sl ¢ ¢ & AUk
g3l 715 A4E 93 71224 maltoses)
Table 4. Inhibition effect of a-glucosidase in
adding the crude extracts from
Glycyrrhiza uralensis Fisch.
Glycyrrhiza concentration Relative
uralensis (glL) activity(%)
0.2 25
04 38
Water exiract 06 45
0.8 57
1.0 68
0.2 28
Wat thanol 0.4 37
ater : ethano
1 1{v/v} extract 06 41
0.8 47
10 62
0.2 27
04 35
Ethanol extract 086 44
0.8 51
1.0 65
0.2 37
04 42
Glycyrrhizin 06 50
08 56
1.0 59
0.2 23
hvdrolvzad 0.4 27
yarolyze! 06 36
Glycyrrhizin
08 41
1.0 44

52

2 olycyrrhizin® 1 &4
g JA &< 78T 2%

Jehiglon, & #5858 1.0 mg/mld &
%A 68%, & FEEL 65%9 AA AHE
yegyden & e (l:1lv/y) FEE0]
62%, glycyrrhlsz] 59%, 2B E0] 4% ¢
Azggs dehdch. FZEF glycyrrhizin® 1
AARHYE BF T2 dABHS Ko FUH &
1% 8 A4S H3 29 5 Zed Boste

&S Aot
£ Table 40 1 2

358
Ex
J,l,_E.

Table 5. The enhancement of GST activity in
adding the crude extracts from
Glycyrrhiza uralensis Fisch.

Glycyrrhiza concentration Enhancement
uralensis (g/L) ratio(%)

0.2 120

0.4 134

Water extract 0.6 160

08 191

1.0 239

02 132

0.4 161

Water : ethanol 06 186
1 1{vv) extract

0.8 223

1.0 231

0.2 141

0.4 163

Ethanol extract 0.6 190

0.8 224

1.0 257

0.2 137

0.4 146

Glycyrrhizin 0.6 160

08 186

1.0 203

0.2 123

hydrolyzed 04 191

G?lycyr?/hizin 06 152

0.8 187

10 207
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GSTel @43 A2 A& Table 59 JeERQTh.
NS FZ2E2 2% 1.0 mg/mle FEA A%
FHG ok 2.58), & FEEL 2499 BHS F
AN E Rz yeigen B e (1: 1v/y)
ZZ50] 2,38, glycyrrhizin® 1 428285 25
2u) 9] EHE Jeho] tlFE 2v) o]} & &
HE Vep o,

o] 4} o] YR FAAHNN 7Hxe) TFY

[)
53| FA4EY glycyrrhizine] 744
5ol 5 £F 2 monomer, glycyrrhetic acid$t
D-glucuronic acid2 ¥27} @t} Kim, nam-jae
et al., 1995) Glycyrrhetic acid®}t D-glucuronic
acid®] Ag A 5ol 4x9 48 1A £} &
FA o2 AE3td ST LAY 5T &
Aok, 53] dvE FEE ¢ F53A JEd
AL % 49 AE&F 71Fd 93
glycyrrhizine] % & £3)7F vt & $71 gl&

Aolth. old@ 42 BAL

2 %
7z ATY F£E 2 glycyrrhizing 1 848

HES BB AP, FAHE F2EY
Z37 9 529 glycyrrhizin® 21 E42 RS ERE
o Fgen 53 deE 55 AUt o £8
o 98 A FAE AZAN AR FE2E
2 glycyrrhizin® 1 EAEHELS 2% 1.0 mg/
ml®] FENA 50%01%8e AA &S EHen, §

T Uetdigith €

3 #EEE0 O T2 dAeS

A

53

Hol f AA A= & o&& (1 v/v)
ZEo] % 50% A &FE vehiiglen, WY
T AGAA dEE FEE] 1.0 mg/mle] F%
A BAEE 134, TAEE L2ve £ 84
Byt d37sdddMe £ #5580 1.0mg/
mle FEA 68%, d&E& FEE 65%, €
gE(1:1v/v) FEE9] 62%9 g4 1Y
on glycyrrhizin® 2 EAEHNES 40% ©F9
EHE BYY. GSTEHAE L 1.0 mg/mle] FXoA]
eg &80 257%, B FEFE 239%, B
S vy 3538 231%9 52 A 4%
Bgon glycyrrhizin® 71 EAEIHET 200%
o]4e FL ZHE BYh oY AHT & v

A3} FE 40 5ol o FxAA E3d o
monomerE°| FH3HA EA8eE crude F
E9 A @A o] glycyrrhizin®} 71 EAFHE

=2 338 B AS ¢ F7F AL
olg g FEZ| uid A/t o Basitn 3

tlo 2 N, A%

io L 2
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