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ABSTRACT

Objectives ©  Effects of Rhodicla rosea root on cancers on stomach., breast, lung, and liver were

examined.

Methods : . Water extracts and methanol extracts of Rhodiola rosea root were treated on cancer cells,

and its effects on cancers were examined.

Results : 1. Water extracts and methanol extracts of Rhodiola rosea root was less harmtul in its lowest
density 0.25 mg/mbL (9.1%2F 105%), but became more harmful as its density increased.

2. As for human stomach adenocarcinoma cells AGS, breast adenocarcinoma cells MCF-7, and lung
carcinoma cells AS49, methanol extracts showed 70-77% inhibition of cancer cells in high density(l me
/mL), and water extracts showed 60-70% inhibition rate and its selective death rate was less than 2.5.

Conclusion : Rhodiola rosea root can be used to treat cancers and fo increase immunity.
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FHEHEE e RERAY EFo] o] BEM
LBRGT BB, B Wk EY, B, EEK, K
n%, RE5ES A8 59 H2 T A
Al AHEEe AF gekelt

MER B 42ES giRE & 3500~5000m
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1) 2k XY

Aol ARE RFE HAlol n2kxYElo] F
ool 20039 8¥ell BIIEE (KIFRX) Rhodiola
rosea L9 2143 el #elEr1E FYstd, A
En STy Exstuwddr 78S F 20T
Az7)A AZAZ] v AHEEI

2) AleF gl 717|

SHE S A gy A AMEH AEFEE
917t ZHIAIES) hepatocellular carcinoma (Hep3B -
human, ATCC HB-864), <17 #HLAEL] lung
carcinoma (A9 : human, ATCC CCL-18), 217+ 9
A ¥} stomach adenocarcinoma (AGS : hurman, ATCC
CRL-1739), <7t $°39hMl¥2] breast adenocarcinoma
(MCF7 : pleural effusion, human, ATCC HTB-22)&
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olg3stg o MIE F4E Yotr | Y3 AN EE
Az HAES lung normal (HEL299 : human,
ATCC CCL-13N)& °]83l93 Alxe A% Az
Hep3B, MCF-7%  Dulbecco’s modified eagle
medium (DMEM : Gibco, USAMIAS}F AB49, AGS
£ RPMI-1640 (Gibco, USA)BI A& o] &35l4 1 A3
AL 2L 93 ¥HoE2 10% heat-inactivated
fetal bovin serum (FBS @ Gibco, USA)E o}&-3l%
ok B AEY A4S g4 A A3 HME g4
2 3-45-dimethyl-thiazol-2-y})-2,5-di-phenyltetrazolium
bromide MTT)$} sulforth odamine B (SRB)+
Sigma (Louis, MO, USA)Z%E 743ttt
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2) BAME i3 SM =X

A4 HAAME HEL299Z Michael 509 o]
met MIT assays AA1319 ZF Al FedA 34
Aol uigt AZY AEEHL FHsP A
RPMI1640 wjxjoll 10% FBSZ H7isla HEL299S
HE38 o, 37T 5% CO2 incubatorel] w}k3lsch
Hjoke AEE 24 well plated) 4x10° cell/mLE B
T % 7 welld] AEE FEEE 100 48 F71ekd
MTT assayE ©)-85l93, ELISA reader (Molecular
Devices, USA)E ©|-&3td 450nmold 328 &
et 7} Alge] G Ee] i3t AEERS =4
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3) M=ol CHEF SRB assay

SRB(sulforhodamine B) assayv A|¥ ©rd-g-
st X FAolY & FAse ez
Doll 579} whiell whe} Arlstet AEud AE
9l Hep3B, MCF-7 (10% FBS, DMEM uj=])<}
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¥ Arkeld 24 Al7HEeE wjek (37T, 5% CO2)%*
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10% (w/v) TCAltrichoroacetic acid) 100 @& 7}3}
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AT 2FEHA e SRB gA4AL Doyle 570
whdoll wlel 1% acetic acid® 4~5 3] A% A3 2
A%A1Z1 Fo| 10 mM Tris buffer 100 @ &g H7}
dlo] GMaH g ol F ELISA readerg o]§sld
540 nmold FHEE 33k
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atad 24 well plateo 900 ¥ H7}8ld 24 Al bEQE
i (37T, 5% COQAZL F, AEE HAEFFE 02,
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AZEESE oAl elFE T ekt = 100 o9
MTT (50 mg/mL)&4& Hrlsle] 4 AlzHget miek
3l formazan® BAAIZ] F, DMSO 900 u & 37}
&lo] formazans H9.2™, 7 welloiA 100 44 F
3le] 96 well platedl %70 o2 540 nmollA ELISA
reader® ©l-8-3ld R =& 430
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Fig. 1 Cytotoxic effect of Rhodiolae Radix extracts on normal
human lung cell line (IEL299).
RW : water extract from the root of R. rosea

RM  methanol extract from the root of R. rosea

2. SIAIZol] e FF

EAHl 9grAE AGS  (human
adenocarcinoma)®] A& v G

stomach
AA3st7]

ol 5 dFot wjokslHA Aolde YFAEY
Z 2335 A% ZAH FEEL WEA g& A
Soli= 1 YAl 40+0.3x10", 2 LA 6.8:04x10°, 3
Aol 86403107, 4 Yol 83+02x10", 28T 5
Aol 75+0.3x10" cells/mLolch. ojo] Wt B3
8 QW)# HeeFEE BM) 10 m/mlg H7}
3 Aol 1 Aol 40+02x10" 2 40£03x10°=
iz ozl gidled, 2 AAdes 50£0.3x104
2 50+04x10'2 )Tl Hlgte FoHA ZAHERA
I (p<005), 3 A E 67+04x10° 2 60£02x10'=
zzd BiElg Rl ZAAHAT P05 &
p<001), 4 A= 51£03x10" 2 48:03x10°, 1]
5 dAoE 42103x10" 2 33+0.3x10" cellymL=
gzl B3k FASA A=At (p<O0D(Fig. 2).

SRB (sulforhodamine B) assay Wie2 Z33
2550 ALHEEHL AAgs ¥lEE FEE
S FABEA e "ZFRTe JIFoE Hug AF,
AEZad48L BFFE RWH deEgFEE
RM)E 025 mg/mly FEE FUlsid-g& o 4zt
189+08% % 16.3t0.8%, 05 me/mLe] F=& H7}3}
AL w77t 291406% L 208+06%, 1.0 meg/mL
9 ¥xE HA/FENE de 2 600+09% 2
700£12%2 #&x ddMFEe F48 JASTt
(Fig. 3).

ZA a9t GAFe I MeEF  AlEEQ]
selectivityS A4t Ay, E5EE RW)H HEE
222 (RM)E 025 me/mLe] ¥52 A71t49e o
74z 21 2 1601901, 05 m/mle} BE2 H715}
dqe W 77 14 2 16, 1.0 mg/mLe FEZ H7}
3l W 2% 20 oldd (Fig. 4).
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Fig. 2 The effect of Rhodiolae Radix extracts at the concentration
of 10 wmeg/mL on the growth of AGS, a human stomach
adenocarcinoma cell-line.
-Control : not treated with Rhodiolae Radix extracts
-RW @ water extract from the root of R. resea
-RM : methano! extract from the root of R. rosea
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The values are presented as the mean t SE (n-3)

* p<0.05, #* p<0.0! significantly different from control group.
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Fig. 3 Inhibition rates of Rhodiolae Radix extracts of AGS, a
human stomach adenocarcinoma.

—RW : water extract from the root of R. rosea

-RM : methanol extract from the root of R. rasea

The values are presented as the mean * S,E (n=3)

** p<001 significantly different from control group.

Selectivities

Concentrations (mg/mL)
Fig. 4 The selectivities of Rhodiolae Radix extracts on the growth
of AGS, a human stomach adenocarcinoma cell-line.
-RW @ water extract from the root of R. rosea
=~RM : methano! extract from the root of R. rosea

3. Al Zoll gk g3

SRB (sulforhodamine B) assay "WHo2 $4d F
EE5°] Y HE MCF-7 (breast adenocarcinorms,
pleural effusion, human)2] AEZ2SE JA8l= vl&-S
T} vk Ay 3 99 A E2EadA e
EFEE QW Ad2FEE (RM)E 025 me/mL
o TR HISIE W 47 183:06% B 94+1.2%=
o AolE BYT, 05 memle FEE F7EINE
= 787} 955£1.2% 2 191+1.2%% GA] Froldt zjo]
E HYou dAlgo] vk dAsiA e Fatglon,
10 m/mLe] T2 H/PIAE We 47 7051.2%
B B317%) HER AYAEe] A4S dAA
AdAlstien 5 F2E0 dHade §o3 Aol

7} ATk (Fig. 5).

A GMEe digh MEE  ApEEQ)
selectivity 8 A4S A3, E55E RW)H vg-2-
2% RM)E 025 mg/mLe FEE 7188 w)
vz 20 % 09 ola, 05 mg/mle] FEE H71EIR
S e 47 12 2 0801, 10 mg/mLY ¥EE H
7A3l9E mie 4 23 2 22 o)UY (Fig. 6).
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Fig. 5 Inhibition rates of Rhodiolae Radix extracts on the growth of
MCI-7, a human breast adenocarcinoma cell line.

-RW @ water extract from the root of R rosea

-RM  methanol extract from the root of R. rosea

The vahues are presented as the mean + SE (n=3)

* p<0.05, #* p<001 significantly different from control group.
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Tig. 6 The selectivities of Rhodiolaec Radix extracts on the growth
of MCF-7, a human breast adenocarcinoma cell line.

-RW
-RM :

water extract from the root of R. rosea

methanol extract from the root of R. rosea
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433%, 18l31 selectivitye 2.1 °l3, 1.0 mg/mL9
¥52 H7IIES o FA9AHEe 665%, 18l
selectivitye 22 Atk wgheF3E RME 025 ne/mlL
9 ¥x2 ARRIRE W AYHNEY FHAGHELS
2%, 3BT selectivitys 30 ©I13, 05 mg/mle] F
T2 HA7ERE de FNAAEL 7% 1R
selectivitys 24 go9, 10 mg/mle] TEE H71E9 e
w ZAAAEL 763% 183 selectivitys 22 Aok
(Table D).

Table 1. The Effects of Rhodiolae Radix extracts on A549, a
Human Lung Carcinoma Cell Line

\ Inhibition
Dose
Contetts ratio Selectivity
(mg/mL)
Samples (%)
025 284 31
RW 05 433 2.1
10 66.5 22
0.25 320 30
RM 03 55.7 24
1.0 763 22

RW : water extract from the root of R. rosea

RM : methanol extract from the root of R. rosea

ZAA F5E0] 7t AEY Hep3B (human
hepatocellular carcinoma cells)®] M EX&24-& oA s
E uee gxTy vud F3n, E5EE RW)E
025 mg/mle) F5T H7IEHE o AT $4
A& 1349%, 18T selectivitys 15 Hth EF
ES 05 ng/mLe FEE HAUEIEE W FA4A
& 2929, 183l selectivitys 1.4 F3, 1.0 mg/mL
FeE FA7MEIAE W SAYASS 602%, 18
T selectivitys 20 ©)%itk WEEFEE RME
025 ng/mle) ¥58 H71lEE Wt AGMEY S
AR & 154%, 28T selectivityEs 15 R, 05
mg/mLe] FEE  HUEIEE W) FAAAES
241%, 1903 selectivityr 1.0 ojgiom, 10 mg/mL
o] ¥E8 I7HEEe W AL 117%, 19
I selectivitys 2.1 o]t} (Table 1.
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Table 1L The Effects of Rhodiolac Radix extracts on Hep3B,
Human Hepatocellular Carcinoma Cell Line

Inhibition
Dose .
Contents ratio Selectivity
(mg/mL)
Samples (%)

025 134 15

RW 05 292 14

10 60.2 20

025 154 15

RM 05 241 1.0

10 7.7 21

-RW : water extract from the root of R. rosea
-RM : methanol extract from the root of R. rosea
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HERS BFA IRK B (Rhodiol) 91 4#
Zo] AZo] ] Fo ByZFvle AT A, F2
Azd Ho A% Fekjen &+ A

rERe mEgn 22 gRE AEQ KE
MEX EREMER) Rhodiola kirilowii (Regel)
Regel 59 Zd |3} HE"cg FEHo 31, +
gAEYNe FWHEARKE CGHULRR E2UER)
R. sachdlinensis ABor. [= Sedum sachalinensis
(ABor.)Vorosh], Z#s SR R. sacracha (Prain ex
Hamet) S. H. Fu [= Sedum sacra Prain ex Hamet],
AT R FE R algida (Ledeb.) Fisch. et Mey. var.
tangutica Maxim) S. H. Fu 59 2%"2 $559]
Qlom], dgAFHYdE “2EHIRX R saora
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o) 6%, FiEgmol 13%, 7ek Hly, Hi, HK I
#, a2 ok 5 Al 742 3-10%F¢) Aekal
Ay, SEelE BeAER (BHARTRN vl
=X (EEEEER) R angusta Nakaio] BHFAte] 3j
uk 1800~2400m 27153 utelE Aol At e
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B % R elongata Fisch et Meyer, 7} &%
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Ak g BR ARt Zeka ek

KRR $o)3ta) AM-S HEEEEE o A
& FEHs=H, drldlys ARALER R wallichiana
(Hook.) Fu var. cholaensis (Praeger) Fu, V4l
R. adlgida (Ledeb) Fisch. et C. A. Mey. var.
Jeniseense Maxim,, &AL RR R. algida (Ledeb.)
Fisch. et C. A. Mey. var. tangticum Maxim. 2341
HtX  R. sacra (Prain ex Hamet) Fu, €841 57%K R
euryphylla (Frod.) Fu7t #8503, o8 4
R 9~10€0] ¥elst HeE7]E Mol MEE Bv|
3L el e ARE-SH, Mike g %sln, HEsh
ol dFol glo] Miko®E A% Idn K L m
HHHE gty AT, HEASEDNE HEF
i, &L, Bkl BuRiaiEe %] o &
FEYRYE, RERE FEZH, MR, ki, AR B
W, BATIRGE, B8, miSE, sENeS A3t
SRon, HkEHEE e KEAY E5o] 9
o EHEM LHEGT BIE ERY Btk BB B,
FERSA, B, f#SES A g3cte kgl

FLstRe] B8 3~9 g& gAY BITHY
o} kol st

RR B AR d3 sdEsdEdTs s
AR Z 74 go] dTH FE3ARSE rhodioloside
olm, o} ¥yo] ZejRwol=e} wiFA 3AFE T
A7} ol musm

HER B 222 ofglzge fglds Fg 7
Aol Huggded, 19669 o) AE EFd
A HER AAE AN ERAR BER997 AER

o F£2 AE-90 rhodosin, rhodioloside, tyrosol ¢} #
& A2 gXFAeH, o JdTE 2 Ay
AE-S B SAY 7 estE e g A
o), A AYE A4 dulg 2g PA e g &

B A Y AL 7IEHoR ME wEdAY
MM HY S48 Aoz RuHgnP,

of Wl g % WAV Sol m%l o
APE Based, YehETH SASRUTRF)

A Bad b duV Wl spMEe nLUa%L?\f
Yo R RS, 2R R SelM Bag gk

B dFoMe fLRERQE YAlol AYGA 714
ol AMEE veEE GIRRR. rosea Lo &Y
5o} A7)l vAe S35 A5 A b

AEH Re137) FHE] AL, HUY, AL, T
5ol VA 4TS AR,

HREE R rosea L. EJ%}EJ%L ZjAjo} A%
ASo| osted HuHE|, Razing 5 FAME
A8E 9% BEAZO FFE Salikhova $9&
FA e Edmolda]el L§.er 2 Bocharova $
Beo wgotaut wale] g F3+E, Duhan £
Ames test® HA|FI FEHH] EJ}E Bug n}
Ak a2y, GHAEAA S i fLRERY EFE A
ARG At A9 fith

ol PAAEL Aol Tyl B FE
o BAL AN Fa BH F9 el
B A7 Aulo 93, 4IEK FE2EL 025 m/mL
9] FEAME 9-10% 9 E4& vehllo] g
2 AEEAL Jehlgley, 10 me/mLe] FxolA
E 30-33%9 AEEAQS Jehfo] AXHeR A}
Ao g S0l =4 Jeisteh Iy, A& F
ago2E HEEAC] ¥ ¥ ZAMdE F2E
Ha 2 AR, aged? § o iR Je
28 E7AH gLETol dSIduE o] ZHael
mel me o2 gAY BRRAGEEANY BEeAE
AES Fart doia A

wgk dokdd Asl AT AGS, A
¥ MCF-7, HGAES] AMY, AL Hep3Boll
Hale], 2AH WH¢E FE2E RMS 4 0%,
75.3%, 76.3%, TLI%E 52 SAE 4% dxeL
Yehida, EFEERWIE 2 60%, 705%, 66.5%,
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