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Study on isolation and antitumor activities of chloroform extracts from the roots of Arctiumlappa

SHEN Hong-sheng'?, HE Jing—hua', ZHAO Xiu-mei?, GU Na? SHI Peng—cheng?, HU Ren—jie?

(1.Department of Pharmacology, College of Basic Medicine, Tianjin Medical University, Tianjin 300070, China; 2. Tianjin Institute of
Medical and Pharmaceutical Sciences, Tianjin 300020, China)

Abstract Objective: To explore the extraction and isolation of the roots of A rctiumlappa and the research of antitumoractivities. Meth—

ods: Different components of the roots of A rctiumlappa chloroform extract were separated by silica gel column elution. MTT assay was ap—
plied to determine the antitumor active componentsin S180 and K562 cells.Flow cytometry was used to detect the effects of antitumor active
components on cell cycle and apoptosis of K562 cells. And lymphocyte transformation was applied to explore the effect of active compo—
nents on immune function in mice. MTT assay was used to observe the effect of active components on reversing drug resistance of K562/02
cells. Results: Four components including Steroidal components (L-1), Triperpenoids components(L.-2), L.-3 and -4 were separated by
column chromatography of the roots of Arctiumlappa chloroform extract. Four components showed strong inhibitory effect on cell prolifera—
tion of S180 cell, and the 1Cs, value were below 10 pwg/ml. Steroidal components and Triperpenoids components were identified to have
stronger inhibition effect on K562 cell by MTT assay, the 1Cs, value were 204.50 pg/mL and 117.56 pg/mL.Triperpenoids components sig—
nificantly increased the proportion of Gy/G, phase cells from 45.52% to 53.82% and decreased the proportion of S phase cells from 45.68%
t0 37.11% in K562 cells  (both P<0.05). Steroidal components and Triperpenoids components could significantly increase the apoptotic rate
of K562 cells from 5.1% to 21.8% and 38.0%, respectively. Triperpenoids components promoted lymphocyte proliferation of mice.Steroidal
components reversed the drug resistance of K562/02 cells, and the resistance index decreased from Arctiumlappa 1 165 to 468 (P<0.01).
Conclusion: Steroidal components and Triperpenoids components of chloroform extracts from the roots of A retiumlappa exert antitumor ef—
fect by blocking cycle arrest, inducing apoptosis,regulating immunity and reversing multidrug resistance.
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25 em?® BEFRIH o 28 O BRAUIN & BLRE SR 0, 1R
AN S A — B WA R I, T 37°C 5%
CO, MR 3% 72 ho BUS AL AN PBS UiV
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¥ 2 W5, I RNaseA , 29K 4 50 pg/ml, 37°CHFH
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1.2.6.1  FEEXT K562/02 4 3% 58 6 1 10 5% 0 BL
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FERIT 96 FLAH o 25 A% RRAL I & FUR 720, F il
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Fo— 78 W P (ORE A A4S 50 wLo PATIE 4 AL,
B FiM 37°C . 5%CO, HiFRAa 57 72 ho HI MTT i
(123 TR A )7 570 nm &0 OD {4, 3155 40 i
FIHR I 1Cso0 [RIRS, M2 PATEE ZEXT K562 A 1Cs,
TR 254550 (Tt 25 8 50=Tit 24 240 Bl 1Cs/ B8Rk
A 1Cs) o
2 H#HR
2.1 HRmehHE 800 g 4 ERMA, KLBEBIE
PEUIRE AT ARSI 17.6 g0 L3 g
B ARERAE VNS> B 5 /58] L-1 . L-2 . L-3 1 L4,
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AN AW

222 TLCIEHEH SIS 78 L-1 i L-2 @i
Hr, SRS B4 S BN ST BRI G B A AR
i R R AR B, R L-1 d5rhal s & A
B B4y, T L-2 440 b Al e FF BRI K,
43, WL 1,

L-1 B-Ar i
1 4ERGFIRIAS TLC RRSLEEER

Fig 1 TLC chromatogram and identification results of chloroform
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extract from the roots of Arctiumlappa

23 HESARANEARM G A K Ha 540
JHXF R AH L, A 55 AR 4R O £ IR 4 43 (L-1)
ZMEE4 S (L-2) L-3 Fl L-4 XF/NEL S180 4 fifd
3% VR AR AR, TE — o TR B R Y B AR R
BRI RO 2R, LR 1,36 2 25 R i , 7F 19.53~
625.00 pe/mL ¥ FE IR 4 4504 KS62 4 A

Tab 1 Cytotoxicity of chloroform extract from the roots of Arctiumlappa in S180 cells

415 Filies L-1 L2 L-3 -4
(pg/mlL) ODfH ODfE ODfE ODfH
Xof B 1.218+0.080 1.281£0.157 1.281£0.157 1.218+0.080
1.95 0.686+0.610% 0.671+0.013* 0.683+0.023* 0.873+0.054*
3.91 0.64520.108* 0.47920.011* 0.569+0.013* 0.747+0.180*
SR 7.81 0.630+0.067* 0.385+0.020% 0.398+0.017* 0.671£0.142%
15.63 0.552+0.041* 0.190+0.018* 0.507+0.027* 0.513+0.081*
31.25 0.472+0.024* 0.130+0.010% 0.286+0.008* 0.410+0.042%
1Cs 5.780+2.460 1.99020.130 2.280+0.280 9.630%1.440

T X RELLHIEL , #P<0.01
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Tab 2 Cytotoxicity of chloroform extract from the root of Arctiumlappa in K562 cells

20 51 biilEes -1 -2 -3 L-4
(pg/mlL) oD fH oD fH oD fH oD {4
XFHEZH 0.34120.021 0.341+0.021 0.373£0.019 0.373+0.019
19.53 0.234£0.015* 0.290+0.032 0.285+0.008 0.292+0.027
39.06 0.243+0.021* 0.235+0.014% 0.274+0.012% 0.266+0.020%
SR 78.13 0.21740.019% 0.191+0.018* 0.258+0.019% 0.249+0.031*
156.25 0.17820.013* 0.132+0.019* 0.21120.026* 0.209+0.016*
312.50 0.14820.009* 0.10620.032* 0.19120.019* 0.2070.015*
625.00 0.130+0.005* 0.081+0.001* 0.154£0.012% 0.185+0.008*
1Cso 204.50022.460 117.560+22.970 328.250+34.250 530.310+80.240
T SXT IR A L, #P<0.01

FE A A W AN R], o =528 20 43 1Cs0 5 A%,
T LR BE Y0 Bl N A TE IR AR Y s 2800 & A A iy
WO EAT
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(P<0.05). XJHRAL SRS 5 S =i 53 Pd T
Ry A 2 (5.1+0.3)% , (21.8+2.4)% F1 (38.0+
2.8)% . SXTHRALAH L, P 4334 535 5 K562 4
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M T (¥ P<0.05), UWLIE 2 F16 3,

w ¥ © BBes:
g8 =
g
2]
) &
2 5
§‘ §1
0 : ﬁﬂlﬂ’0~
0 20 40 60 8 100 0 20 40 6 8 100
A B C
10°3 losg_ 105-5
= 10' 3 = 10y %12 16 4
: ] = E = 3
E at L 5 B :
& 10- 50 E 10
101'5 ’ I{fg 1021_

w10t e
Bk E (FITC-A)

17

AR B SRS 434 C: =ik Zdlsr4l
B2 FEREELEAS R =LA K562 4 F A THIZMm

10°

10°

10 10

BUKiEE (FITC-A)

Fig 2 The effect of Steroidal components and Triperpenoids components on cells cycle and apoptosis of K562 cells
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Tab 3 The effect of Steroidal components and Triperpenoids com—

ponents on cells cycle and apoptosis of K562 cells

AL (%)

RS GURAE N M fr e vk B AR ORI E] 50%
MR, B R X TR B R 2R A bR K562/02
200 IO A A3

A GG, s o RO sy smaae s R E A RS R
St R 45.52+0.63 45.68+0.35  8.80+0.50 51+03 Tab 4 The effect of Steroidal components and Triperpenoids com—
SRR 48.00£024 45245025  6.75+0.38 21.842.4% ponents on the proliferation of spleen lymphocytes in mice
SRS 53.82+0.43% 37.11£024% 9.07+0.24  38.0+2.8* 151 Ak op fit
T SXHIRALAILL , #P<0.05 (pg/ml) il e SZiPai| US|
05 HEAHE MG Ye 4R, Xof HZH - 0.669+0.019 0.669+0.019
ConA 7 T IT 5 453 /1 B 4K 1 40 L g g Con A 4 10 1.1700.036 1.1700.036
on “ T BRI R 7o 6.25 1.1230.057 1.19120.030
A= SRR =il 282 73 A 6.25~200 pg/mL A {2 2 125 1.1660.060 1.175£0.049
JH 3 5 ) A AE SR B A R A OC &R o A il 25 1.027+0.081% 1.183£0.072
2 J3 7 i O 1) A 3 BT PN XS /) BRIk £ 4 A 50 1.0810.071% 1.173£0.095
K2 ZFZI M AE AE . 100 1.159+0.040 1.171+0.059
2.6 MTT ;A AEse st K562/02 4aftmt 25 M 697wk 200 1.031+0.023* 1.205+0.045
2.6.1 PR K562/02 JIMIBSTIRE FIAGSEM TR SAIRLATE, <P0.0s
x5 SERENAH Y K562/02 ARESERER
Tab 5 Cytotoxicity of Steroidal components and Triperpenoids components in K562/02 cells
13 S (pg/ml,) IR 5 =LAy
oD i IR(%) oD i IR(%)
o HRZH - 0.782+0.042 - 0.782+0.042
31.25 0.766=0.008 2.03+1.05 0.695+0.024 11.13+3.08
FEfh2H 62.5 0.725+0.048 7.18+6.14 0.718+0.042 8.14+5.36
125 0.662+0.025 15.25+3.17 0.677+0.051 13.37+6.56
250 0.573+0.029 26.75+3.65 0.545+0.026* 30.29+3.35
500 0.5010.019% 35.88+2.42 0.478+0.006* 38.88+0.78
1 000 0.493+0.011* 36.96+1.35 0.487+0.006* 37.72+0.73
1Cso( pg/mL) >1 000 >1 000

T ST RAAR G, #P<0.05 5 IR : A= A ] 5

2.6.2  FESHXT K562/02 MM 25 s2m 3 6
ZERL R BATAEEZT K562 4 1Cs fE-H0052 pg/ml,
i el 25 2 Bk VR B T K562/02 48 1Y 1Cs, N
60.60 pg/mL, Hifit 258 H0 1T 1 000, 500 pg/mL 5
1 000 pwg/mL 1Y =24 73 SRS HE , H 1Cs

R 6 FETREUAS T K562/02 R ETHZEERER

(ELAT 5 T BT 25 Bl (o I A TCs {0 T £55 4402540
Iy 58 E A R L 1E 500 we/mL B 1C, {6 48.79
pg/mL, 7E 1 000 pg/mL B 1Cs, {E°H 24.35 pg/mL, ¥
Fb BT 2 2 B0 FH Y 1Cs {EAIG, T 25 48 B8 1%
A%, TF BH HS MR 53— 130 7 2 it 245 P e 3

Tab 6 The effect of Steroidal components and Triperpenoids components on reversing tumor multidrug resistance

K562 K562/02
5 W% bEE % PR+ RSy PR+ WRR+ =Ry WE R =5y
500( pg/mL) 1 000( pwg/mL) 500( pg/mL) 1 000( pwg/mL)
1Cso( pg/mL) 0.052£0.045  60.60+8.34 48.79+2.60 24.35+0.85 83.32+4.72 88.57+6.82
it 2454654 - 1165 938 468* 1 602 1703
H: SXTIRAAE L, #P<0.01
3 g sr——HE T B SERAATEA R T 4211

PATE B9S2 v, i 2 (k0 A 2R S A4
ST A O AT T — S R LR, SRR,
RERR LT AN A A 25 1R BT R 6 1 A

ABLIR G BT, o R — 20 o B4R AL
T DI B R TE E R BR A TR AR5
YE R Z R, W LR, 25 A A B
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I3 -3 Ml -4 4 DA RETEPE . R
A =2 40 MR HATAE — E B R
KR P R IR, =22 RERS (T K562 4
MBI 7E Go/G, AT A BEHE A DNA & B (S 1),
PO T AR AN DNA B . 55 ARS8 53 Fn =i
RSP EE B AT K562 4ipg T, gl
HATAT-BIALRIR 2, AP0 T 2 kiR 45 2ok Ak
AR R AC S5 BB AR 00, B R W ILRE 3 S-S
P B(PI3K-Akt) {5 518 B2 AN JIRE h— Ak 2
A5 5 I, R 2 BURAE TR AL T35 IR
&, W R =& T R PI3K-Akt {5 53l
B 5 A PR T, XA AT AR SR A AR =i 254 4y
BRET B AEZ— DA A, B4+ A
iy SR AL R 7 AH S U8 T 15 R AR 45 & R #0550
T-VERM,  H T AR 35 AR A 2L 53 105 R T AL
il 3K AR ARG

e 5 G B B RN AR R IR S o
BRIy R S LA M ey S 3 LA R
JEE SN H ) 240 M e 2 AR T A L 4 A
NGRS T AN G B, FLr PR T Ik EL A,
JINERIR A S Bk s, — W IS4 A E — S5 i T R
HH — 2 A A2 8 bR 2 20 B P R 3, RS SR AL
PETIRE , XTI e 2 B A FH o i Ie 4 B B i 245
PR R A7 O A 3 LA AR R R R YT
1) — MR AR P 2595 B T 25 ia B 1 40
JAT-H0 6] (DNA $i 0318 52 Fn 1 Bz — 8] 78 5 % A AE
N Z Fi R 2219 MDR 1 FER 3 B 23k F= A 1) P-gp
BN 25955 32 A NHE TR 25 B4 P AR ) e LR
AU BAl g 2 T S SE A i ) 3k P—gp, AL
1% Wnt/B—catenin i F§ 1 0] 32 R IK P-gp, M HE i
20 i XoF BT R T 241, SRS R —E 13
% K562/02 4RI 254 F, AL AT e 5 R AT
P-gp FIRAE, XAEERAEE KN A 5 0 7% 1)

5

N O

A BRI — N HA TT & i s A S (R A £
T, ASBIFFE X A 35 B R 00 F R ] B R SRR R BT
TAGT I Iea Py S5 A4 e I ELAT 0 T A R Lo AT
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