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Abstract

This study investigated the effects of mycelia of Lentinus edodes mushroom-cultured Glycyrrihiza radix(LMG) on cancer
cell lines and sarcoma 180(S-180), as well as on human mast cells. In an anti-cancer tests using Hep3B(hepatic cancer
cell), MCF-7(breast cancer), and HeLa(uterine cancer) cells, LMG extract exhibited greater anti-proliferation effects than
Glycyrrihiza glabra(GG) extract. LMG extract multiplication restraining effects were 60% that of ethanol at 3 mg/mL extract
also displayed tumor suppressive effects in mice injected with S-180 cells. The growth-inhibition rates against tumor cells
were 56% for LMG and 37% for GG. When LMG was added to human mast cells, the Intensity of RT-PCR products using
primers(FCeRI c-kit) decreased. significantly compared with that of control. These results suggest that Lentinus edodes
Mushroom-Cultured Glycyrrhiza glabra has an anti-proliferation effects against cancer cell lines(Hep3B, MCF-7 and Hel.a)
and S-180 tumors and will be also beneficial in treating allergic reactions.
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(40066)2 FTA LFL3)(KCLB)oJA E-obito} AL&-319]
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Fig. 1. Mycelia of mushroom-cultured Glycyrrhiza radix.
Mycelium was cultured at 27°C for 25 days in incubator.
A: Glycyrrhiza radix, B: Lentinus edodes mycelia cultured with
Glycyrrhiza radix.
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4. 2AMZE B4 AX £}

7o} A EF(Hep3B)x 10X antibicotic-antimycotic(Gibco,
USA) 1%} FBS 10% 2713+ DMEM(high glucose)#iA] & A
gofol TSI, FHUY AT (MCET), AL A
X F(HeLa)e= 10X antibicotic-antimycotic(Gibco, USA) 1 %
9} FBS 10% 2713 RPMI 1640 vi=| & ALg-3tc Alhujek
ataix Aol AMS-3HATE Hep3B ¥ Hela SAIEF= 5%
10° cells, MCF-7 JAH ZFE 1x10° cellsZ cell culture plate
(NUNC, 60 mm)ol] ¥33}11, 37C, 5% CO; incubator(3154
S/N 32504-1811, Forma Scientific Inc, USA)S|A] 24413}
IS F 7} A8 FEES AT 757 mg/ml, 3 mgmL,
5 mgml F =2 F7heka 2407k Bt U] B GAIZATE Hl
kgl HE YARIE R ZB(NICON TMS, Japan) 100 Wj-&=2
#3511, 04 % trypan blue assay= A E 34 dA&E A
Absls tH(Park et al 2005).
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ning, NY, USA)E A}-8-3te] HFalqich A X vkl "
& IMDM #jx) 2} FBS(fetal bovine serum):= Gibco BRL(Grand
Island, NY, USA) A|&-& AR89 31, 3434 (antibiotic-anti-
mycotic)} sodium bicarbonate(NaHCOs), 2-ME(2-mercaptoe-
thanol)¥= Sigma(St. Louis, USA) A £-& Al-&3}c}.

2) RT-PCR

HMC-1(human mast cell)2 sample®} 37 6413} uj o35k
O, AEE ol 94l Falsto] AEoS 245 o, RNA
zol& ©]-8-3t%] RNAE FZ3}1%th Total RNA 1 ygg 75C
oA SR W21 F, dNTP(1 mM), oligo(dT) 15(0.5 ),
AMV reverse transcriptase(20U), RNase inhibitor(0.5U), RT
buffer, MgCL(5 mM)$} DEPCE Ald 25542 HF 2y
720 L7t S5 S, 42Coll A 3083k wHgAlA cDNAS
WIS Bo 3G A2 el AT, BA F A
A w2 A E cDNA 2 JLE 530 Z FeeRla, tryptase,
c-kit®} GAPDH®] sense primer} antisense primer(15 pmol),
Taq polymerase(0.5U), polymerase buffer® DEPCEZ &%
SHTE FHE 971 20 L 5)=2 3}o predenaturation: 95
C 5%, denaturation; 95°C 1%, annealing; 55C 1% elongation;
72T 1382 35cycledt Th2, postelongationd 72°C ol 585}
= 2002 FYBIUTHTable 1). Fa 53 A2 w39 pro-
duct¥= 20 LA 2% agarose gelol] loading3le] 100 VoA 40
£1t A7) FE31] ethidium bromide 2 M 3ke] UVahol| A
w3

3) Mz B0 CiE 2

HMC-1& samples} &7 v ket U3 washing £ o
AH g F tryphan blue A2 o]-&8lo] 7 AXTo A
AZFE 2R, WA ¥ So|2el GAL =] 93 A
E 1x10°02 anti-Fcy RII/T-specific mAb(2.4G2) 2 3087t

Table 1. Oligonucleotide primers used in the reverse
transcription-polymerase chain reactions

Sense/

Gene . Primer sequence
antisense

Sense  CIT AGG ATG TGG GTT CAG AAG T

FEERL  pntisense GAC AGT GGA GAA TAC AAA TGT CA
Tryot Sense GGA GCT GGA GGA GCC CGT GA
DYPISE - Antisense ACC TGG GTA AGG AAG CAG TGG TG
it Sense  CGT TGA CTA TCA GTT CAG CGA G
i Antisense CTA GGA ATG TGT AAG TGC CTC C
GappH  Se1¢  GAT GAC ATC AAG AAG GTG GTG

Antisense  GCT GTA GCC AAA TTC GIT GTC

g EIWMA FARAY ot 2 deley) g B3t 45

blocking$} U FITC- conjugated c-kit(CD117), PE-conjugated
FceRla 2 30%E3F Webtol A G431t} the washing &
Ho A3 & FAE £47)(COULTER, Epics XL)& &
H3drt.
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$L Wuct tZye] 7het Axe] A} Gobdl AL #
& 4 Atk 72 FAR) 328 3 mgml, 5 mg/mLE Xz
e W A AE FeiQ el AT 2 228
& AP GR F73 RS B 471 AUk olele A
= Qlikuto 2 wiokE WAl TALA $2Eo] LA 1]
A% G EHPark er al 2005)°] AT} BA FAA S 9% o
AE AR A EZHKwon et al 2003)0] Ta Ao &
AV Are Uk

2) wRbet MEFo| HEf st

2zl k2 FAHAE 60% SR 323 3 A3 AR
WAl M W Al E 2o e ¥ste Fig 39 2
o A FE2EE 1~5 mgmlE A2 P-S W= control}
Hsted Al w2tk vldEste tztde] B4 Axe] )
ol AE BEY 9 UL, 22 FEES 4 B
Hz H3NE doe 1 mgmLE A2sldS wie 3
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Fig. 2. Morphology of Hep3B cells treated with 60% ethanol extract from Glycyrrhiza radix and Lentinus edodes mycelia
cultured with Glycyrrhiza radix.
A: Control, B: Glycyrrhiza radix 1 mg/l mL, C:. Glycyrrhiza radix 3 mg/lml, D: Glycyrrhiza radix 5 mg/l mL, E: Lentinus
edodes mycelia cultured with Glycyrrhiza radix 1 mg/l mL, F: Lentinus edodes mycelia cultured with Glycyrrhiza radix 3 mg/1 mL,
G: Lentinus edodes mycelia cultured with Glycyrrhiza radix 5 mg/l mL.

Fig. 3. Morphology of MCF-7 cells treated with 60% ethanol extract from Glycyrrhiza radix and Lentinus edodes myecelia
cultured with Glycyrrhiza radix.
A: Control, B: Glycyrrhiza radix 1 mg/l mL, C: Glycyrrhiza radix 3 mg/l mL, D: Glycyrrhiza radix 5 mg/l ml, E: Lentinus
edodes mycelia cultured with Glycyrrhiza radix 1 mg/l mL, F: Lentinus edodes mycelia cultured with Glycyrrhiza radix 3 mg/l mL,
G: Lentinus edodes mycelia cultured with Glycyrrhiza radix 5 mg/1 mL.
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Fig. 4. Morphology of Hela cells treated with 60% ethanol extract from Glycyrrhiza radix and Lentinus edodes mycelia cultured

with Glycyrrhiza radix.
A: Control,

B: Glygyrrhiza radix 1 mg/l mL, C: Glycyrrhiza radix 3mg/lmL, D: Glycyrrhiza radix 5 mg/l mL, E: Lentinus

edodes mycelia cultured with Glycyrrhiza radix 1 mg/l mL, F: Lentinus edodes mycelia cultured with Glycyrrhiza radix 3 mg/1 mL,
G: Lentinus edodes mycelia cultured with Glycyrrhiza radix 5 mg/l mL.

52.77%, 7+% FAHEE 78.81~100%3 VeI THFig. 5). &

ol 78.81%2] 52 A&l
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Byteny, 1 mg/mLolA 47.23%, 3 mg/mLo|A] 51.03%, 5
mg/mLol|A] 45.55% T ¥& Ae® Uehdth. MCF-7 A%
Folla GAE Z4] JA &L R} 31.17~46.61%, 22T
A 48.61~100%2 VERoH, 7k FAMZE 2Rk
1 mg/mLol|A 17.44%, 3 mg/mLo|A] 64.85%, 5 mg/mLojA]
53.39% H A UehschFig. 6). 53] 3 mg/mL ©]% A2
B o H APl 3t g At 3USIc) Hela Al
FFol| A S E F2] JA & 227 4.62~7.16%, T2 H
AHAE 28.67~97.73%2 UERtom, 7He FAM7E ZHRETh
1 mg/mLol|A] 24.05%, 3 mg/mLo|A] 86.99%, 5 mg/mLojA]
90.57% B EA JelstiFig. 7). Aot 22 FAH S Hep3B,
MCF-7, HeLa M 23] thet GAE 24 A4S 8w
B, % FAMAE Hep3B A EF] 1 mgmLE X2 3&
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Fig. 5. Growth inhibition of Hep3B cells by 60% ethanol
extracts from Glycyrrhiza radix and Lentinus edodes mycelia
cultured with Glycyrrhiza radix.

A: Control, B: 1 mg/mL, C:3 mg/mL, D:5 mg/mL.
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Fig. 6. Growth inhibition of MCF-7 cells by 60% ethanol
extracts from Glycyrrhiza radix and Lentinus edodes mycelia
cultured with Glycyrrhiza radix.

A: Control, B: 1 mg/mL, C:3 mgml, D:5 mgmL.
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Fig. 7. Growth inhibition of HeLa cells by 60% ethanol
extracts from Glycyrrhiza radix and Lentinus edodes mush-
room mycelia cultured with Glycyrrhiza radix.

A: Control, B: 1 mg/mL, C:3 mg/ml, D:5 mgmL.
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3{Tamura ef al 1973), % X|(Hartwell JL 1971) 2 $X|(Li et
al 1990)9] g Azo] gigt A7 & HAEFY #
A I 1 2 He 84 T Bt e AR B
3(Choi et al 1996)2] AT FA18 Aoz YelgT) o8
& Afe #ZE AAY 557 HEo] X3 FAHE HE -
vjeksle] dEAIZC BN Y21 @ hA| e} BAME] u)
2 ooz Alggrh

4. RT-PCROA{S] S} 2 W M BH £y
24

HMC-1(human mast cell)oj] sample2 10 pg/mLZ 2|35}

Table 2. Effect of Glycyrrhiza radix and Lentinus edodes
mushroom mycelia cultured with Glycyrrhiza radix on the
growth of solid form tumor induced by sarcoma 180 ICR
mice

YGroup Tumor weight (g) Inhibition rate (%)
A 2.06+0.167 -
B 1.300.33° 37
C 0.9240.18° 56
Y A: control, B: Glycyrrhiza radix, C: Lentinus edodes mycelia

cultured with Glycyrrhiza radix.
? Value are means+SE of 6 mice.
¥ Values with different superscripts indicate significant difference
from each other(p<0.05).
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o 6X)7t WjEE F cellE Bk} RT-PCRE & 23
£ Fig. 83} Zt}. U39 vlmste] A58 Heste] 2
AEE v wa}gl-S wi(Table 3) GAPDHS] 23 HFe zT
I A8 E Mg AP Tl BF s et
9 7tz FAA FE2ES AE3 Be] U278 fdst
Hal 22 st BASE w49 FeeRie) $8 &
AAslg o, 7 FAM FEES A Ao| v A%
©] FceRI mRNAQ] &3S o] Wo| IAshs A2 Yebsk
t}, 283 ckit®] mRNA S E 4z FAK F580] ¢
Zo| AA43153th. 22u} Trytase mRNA H&ol|A = 727}
2% FAAED 2E A go] o & Aoz AFHUY
(Fig. 9).

=
T
]

29 o

#e

GAFDH «—197bp

Fig. 8. RT-PCR using primers(FCeRI, Tryptase, c-kit) in
HMC-1 cell line.
A: Marker, B: Control, C: Glycyrrhiza radix,
edodes mycelia cultured with Glycyrrhiza radix.

D: Lentinus

Table 3. Intensity of RT-PCR using primers(FCeRI, Tryp-
tase, c-kit)

. Sample B c
primers
FCeRI 2,628 1,661 774
Tryptase 2,578 794 1,658
c-kit 9,522 8,679 7,608
GAPDH 10,141 11,280 11,258
A: Control, B: Glycyrrhiza radix, C: Lentinus edodes mycelia

cultured with Glycyrrhiza radix.
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Fig. 9. Primers(FceRI, Tryptase, c-kit)/GAPDH ratio.
A: Control, B: Glycyrrhiza radix, C: Lentinus edodes mycelia
cultured with Glycyrrhiza radix.
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