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Study on Extraction, Isolation and Antitumor Activity of Betulinic
Acid from Caulis Marsdeniae tenocissimae

NI Chong, PEI Zhi-dong, ZHANG Jia-xiao, LI Chun-xue, ZHANG Hui" , KANG Ting-guo”
( Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)
[ Abstract ] Objective; Extraction and isolation of betulinic acid from Marsdenia tenacissima and
investigate the anti-tumor activity were investigated. Method; By using silica gel column chromatography,
Sephadex LH-20 chromatography and semi-preparative reversed phase liquid chromatograph, extraction and
isolation of betulinic acid, and MTT assay was applied in demonstrating effect on antitumor effect in four tumor cells
with different concentrations and at different action time. Result: The growth of cervical cancer cells HeLa, gastric
cancer cells MGC, breast cancer MCF-7 was significantly inhibited by betulinic acid with a manner of dose-
dependence. After 48 h, the cell death rate of HelLa and MGC was 77.9% , 81.7% , respectively. When the
concentration of the sample was 500 mg - L.”" | the cell death rate of MCF-7 was 74. 1% , when the concentration of
the sample was 100 mg - L™, the effect on ducal carcinoma cells was not significant. Conclusion: Betulinic acid
has an anti-tumor activity on HeLa, MGC, MCF-7.
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L1 25%F  Sa ikl T2 E i ke w47 FR A A
230 T R PR 2 R v 2 M T R I R B M E
N Marsdenia tenacissima ( Roxb. ) Wight et Arn. ) T
MR

L2 4iffi & AN E SR Helas N 402
MGC; AFLAREE 40 MCF-7 450 5 o B R 2 Be bt
AMEY R NFLIR AR ZR I A b H 2
I FHEARIT R A PR A A

1.3 {U#%  Waters - il £ 5 250 A €0 335 43 (36 [
Waters /% 7] ), SephadexLH-20 #§ ¥ ( Pharma-cia 7%
Al), 96 fLICH B Ff M (S Costar 24 H] ), ML BRI 4L
B (b SR A A AL AL 2% ) ) , DMEM $5 3% 3k (36 [
GIBCO 7 #]) ,SUNRISE Bgbri¥ (Fi+: TECAN 22 7))
L4 8 /hF I (NBCS) (B0 U Z 7 4R T
FEARLA IR A W], e (1 L U 2 e R (MTT) (3%
& GIBCO 2~ w]) , W (o4 4l ( R % M) ,
a0 g o Al

2 HiE

2.1 HHEBRER A4 U S

211 fRMC Gk T R R X R R (4 60 H
)50 kg, L 8 5 70% L FEHEHL 2 h, 70% L% 6
A2 b, 5 IR BOR, D8 W 40 IR KR
fift , 53 590 LA A S L £ R TR RR K M R TE T AR IR AR
W3 U, A 0 IE T BEAC IO, U0 [T WA I T It O vk
HZH 392 g,

2.1.2 b E O HUIE TEEH A (114 ), & Bk
(200 ~300 H ) A1 )= #r 53 #, LA = 50 W - HY s 32
VeI, o Begde, L4 3 26 Aoy o Hoh i gy 2 B
Zo R AL E AT (1% o B, 20 ) A i B - 2 TR L TR IR
R GERE BRI R AR AR L 2 100: 6 1 100+ 18
JBEEB 3 s i o3 4 FRERE AL )2 HT A5 20 5, 23 5l LR
15 - LR LT ) Z G4 BE DR , W B A AR 1L oy 100:
15 PEJBEE 43, 48 Sephadex LH-20 % Ji¢ 4 1 3% 43
B MR AT - B A TR (10 2) YR AR 4. MR E
W3 APRBLIR Y, 48 TLC KR, oA BT 38 X, e
=HGIE W S A,

2.1.3 4ifk W EREW,H0.45 wm AL U8
UEIE TR A WA B AL, % A (3 A
Phenomenex Kromasil C,4 (250 mm X 10 mm,5 pm) ;
TR AR LK (98:2) s HERE SR IV I 5 g- L' HERE
Bk 600 L, ik 4 mL-min "5 FEE 25 °C 545 3K
210 nm, AR €38 0 ) W I [ 2 52 30 40, 40 15 44 3
EY 123.6 mg,tb& 9 M30.1 mg Fifb& 9 I

27.1 mg, BULEY I, 2505 - i i 45 5, 145 1 He
Mgz , 2 HPLC W52 , 4l 96.87% ',
2.1.4 5kl Bk &9 I #8147 HRMS, IR,
NMR A9 45 #4 5
2.2 P MERS BRI R I T G BF 5T
2.2.1 GKRIAECH] 2 A S R PR o A
A, 5 Al T Az 3R K {45 5 55 BT vk
0.1% o JH0.22 pwm f FL U8 B 5 D BR 18, - 20 °C ik
HRAF o

WERREh 2 v % W (PBS) : HL 8.0 g NaCl,0.2 g
KC1,0.2 g KH,P04,3.49 ¢ Na,HPO, - 12H,0, it =
7&7K1 000 mL &%, 94 pH 7.2 ~7.4,250 mL 4%,
FHEEA 0.22 pum F10.45 pm {85 89 Jc 3 0 FL D8
TG 25t MBI, — 4 °C UKARTRAF

FE SR U RPMIT640 3533 Tk 1 48 (1 L),
PEFEV T 900 mL = 28K v, I i i dEas i o =
SRS RS, A NaHCO, 2.0 g,100 U-mL "B 7
5% ,100 pg-mL " BEFE R K 56 C K K I 1 4
ML 10 mL, M= 28 7K 28 fe &R, 14 G 0 Bk
PEBEREI A . VR IR pH £ 7.2 ~ 7.4, %
A 0.22 pm F10.45 pwm {55 9 0 TR AL U8 5 Uk
fr L B BR A, 250 mL 3% T IO B, - 20 C vk
R RAE

0.25% BREE g L 2. 5 ¢ B4R 1, fin PBS 2%
Wk 500 mL M, 8 pH 7.2 ~7.4,% 7 0.22 pum
F10.45 pwm (A 55 590 JC T S0 FL D8 AR08 28 3L D8 BR 7R,
20 mL 4335, -20 C13-1%.
2.2.2 W ECH 2l g B HETR R S50
mg, MBEEASE 10 mL, EHFREKE NS g-
L™K % B GE &, A& 10% /N 2F 13 (9 RPMI
1640 3% 3% W F Bl i 1,10,50,100,500 mg-L"?ﬁ
Wi, FH0.22 wm B AL B DR R A, 45 . PR
WAZ4. W S-FU M5 W, A & 10% /4 1 35 /9
RPMI 1640 1% 3% W #i B& i al 1,10,50,100,500 mg -
L AV, T 0. 22 pum (L B B AL VB B T, 4 T
2.2.3  gffadE MO G T A S W AR Y 4E i,
FIPBS P& 1 ~2 WG, il 45 ni 0 41 M A 30, 40 i
TG M P RERT, RPZEMESA
10% A= /N4 LI585 32 W . 35 395 W RPMI-
1640 ( GIBCO ) | 45 & Bt M ( GIBCO) Jit & ¥k & N
3% B FEIEE K 3T C 5% CO,, —MEHh2~3dfE
1,
2.2.4 PR AN Bt AR A AR R RSB UM R 40
ML 1 x 10° /4L B % & 3 F 96 fL 4 (NUNCTM,
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Denmark) 1, 5537 24 h J5 fif 40 MO0 BE IS, #0005 A
R TR e i A2 A 2 ) D R A P X B2 ) S -
FU %) 10% /N 1M 09 RPMI-1640 553729 , /1L 100
pl, A2 O IR, 2300 15 57 12,24,36,48 h, R
FHZE e etk RDLS RS e S0 wL fE R T
Jet 10 min J , 76 HEFR AL (ELX 800) 7 595 nm &bl
SEFFIEAINE A) A S5 AT 3 Wl M E A Ok
RERATEA I TR G G o 1 0y 8

AR AN A = (1 = Ay /Ay ) X 100%
2.3 GiileEiih R x s FoR,RH R,
Lk SPSS 16. 0 J P4 FE P <0.05 A Gi it 247 Lo
3 H#R
3.1 [MERRRR B A5 ERIE B R R S S (R -
%) ,mp 285 ~287 °C , Libermann-Burchard % J; fH
PE,10% B IR £ B2 W 105 C A s B % 6
HRMS [ M-H ]~ m/z:455.351 3, IR (KBr) ecm '
3465,3451( -0OH),3078( -C =CH,),2939 ~
2872(-CH,-CH,;),169 ( - CO - OH), 1643
(C=C),1049,879 (C = CH,),"H-NMR ( C;D,N, 300
MHz)6:1.77(3H,S,H-30), 0.81,1.00,1.04,1. 06,
1.22(4 3H,s,Me-23,24,25,26,27) ,3.46 (1H, m,
H-3) ,4.76(1H,s,H-29b) ,4.94(1H,s,H-29a) ;" C-

NMR ( C;DsN, 300MHz ) §:39.5 (C-1),28.3(C-2),
78.1(C-3),39.3(C-4),55.9(C-5),18.8(C-6),34.8
(C-7),41.1(C-8),51.0(C-9),37.5(C-10) ,21.2(C-
11),26.1(C-12),38.6(C-13),42.9(C-14),31.2(C-
15),32.9(C-16) ,56.6(C-17) ,47.8(C-18) ,49.8 ( C-
19),151.4(C-20),30.3(C-21),37.5(C-22),28.7(C-
23),16.3(C-24),16.4(C-25),16.4(C-26) ,14.9(C-
27),178.9(C-28),110.0(C-29),19.5(C-30), LA I
BOH 5 SCHR T RAE — B, I A A R 1 R R
iz ( betulinic acid) , Z5#=0UNK 1,

E1 A#EBOKFESEN
3.2 X CE HUM A HeLa B9 AR KAMBI/EH 52
B4 SR A0 M E T 3 I 4 24 3R] ek 1 1 3
FE 32U RE i 15 9% 48 b IR B O 500 mg- LA,
TR R A 77.9% , 5 FHAE X R 5-FU 3099 /8 FH 22 AR
YA T R SRR ILE 1,
®1 HERREMEANBEABETEXR(x£5,n=3)

vk [gE 4 - 327
k4 B4 B PR MM I /%
/mg- L 12 h 24 h 36 h 48 h
HeLa 1 ME 5 iR 1 6.6+3.6 4.2£2.8 15.2+2.9 32.6+3.6
10 5.4£2.6 5.4%1.7 26.4 +4.4 49.3 2.8
50 10.2 2.3 15.8 2.6 34.7 3.7 57.1+1.8
100 16.0+1.9 23.2+1.3 52.2+2.9 70.8 3.6
500 21.6+1.4 47.0 3.1 75.5 3.5 77.9+2.9
5-FU 1 1.2 £5.1 1.7 £3.2 2.2+4.1 1.5£3.6
10 14.1+2.3 16.8 2.1 29.5+3.6 32.4+3.9
50 35.7£2.9 43.3+3.8 59.2+3.4 62.5+2.5
100 53.6+2.4 77.9£2.6 80.2 £3.3 91.6 +3.7
500 72.4 3.7 74.3 2.2 85.8 £2.3 95.6+2.8
MGC 1 ME S iR 1 5.6+2.3 12.2+2.6 17.4 +2.1 20.0+1.8
10 11.4£2.0 20.8 2.2 29.7 3.2 33.5%3.5
50 18.2+£2.5 23.4+2.3 37.1+3.4 50.6 +2.8
100 23.5+3.3 28.1+2.7 47.6 2.3 58.6+2.2
500 38.5£2.0 45.9+2.4 65.9 3.1 81.7 2.9
5-FU 1 0.3+£1.8 0.5+2.7 1.9+1.4 2.6+2.5
10 13.2+2.8 11.7 +3. 4 22.5+2.5 29.4+1.6
50 37.3£2.2 44.1+2.5 57.3+2.8 61.8+2.4
100 44.8+2.6 57.3+1.7 71.4 2.3 79.2+1.9
500 73.0+1.1 79.8 +2.5 86.1£2.0 88.5+1.8
MCF-7 £ AE s i 1 - 11.1+2.4 26.1+3.1 24.3+2.4
10 - 29.3+2.6 31.2%2.5 32.4+2.7
100 - 43.222.0 37.1x2.3 74.1+2.6
5-FU 1 - 1.1+3.2 2.3£3.9 6.1+1.9
10 - 11.5+2.8 29.4+2.2 32.9+2.3
100 - 62.4+2.7 77.3 1.7 83.7+1.8
ZR FH HE i iR 1 - 29.3+2.6 38.1%2.4 35.1+1.9
10 - 32.0 £3. 1 40.2 2.7 42.2£2.0
100 - 36.1+2.4 44.0£2.6 48.3+2.5
5-FU 1 - 1.422.6 1.8+3.3 2.1£2.6
10 - 10.7 2.5 18.1+1.6 26.3 £3.2
100 - 47.22.0 58.0+2.4 73.1+2.9
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3.3 XA B MGC A K IHRIET LKk
B, 32 3 FE BB S B A i B0 ) MGC 4H i i 38 5, IF
R EOER  TEZ IR MR 35 48 h, T i %
N 500 mg- L' B, 4098 %y 81. 7% , 5 B4 Xt g 5-
FU 198 7 AH 2 AN PE T 3% 5 T i vk 56 &R
W1,

3.4 X CFL AR E AN MCF-7 A 3L R 545 98 4n
ZR WA KMEIER  Seeh g B Bon , 23 kE i o
N FLUBRIE A0 MCF-7 A3 AR 4 i 2 05 VE L, b 100
peemL ™" 7EAE 48 hoiF, 40 i BE T R Al L ik F
T4.1% i %k N FLBR S R 40 ZR 40l R a8
MPBT- R EWEXRNE 1,

4 g

AL R T RE B AE €4 3% 1% | Sephadex LH-20
U A 0 3 70 I ) v 0T £ 1, A 1
o B AR B U REBR R , o LA =i 2k A, Ot
i i IR,"H-NMR," C-NMR % J5 i i 17 T 45 14
B .

A o XoF i 7R AT A 0 A A1 T P A 5T, R FH 4 4R
RS R R 4T N CE R HeLa 400, A
MGC 4i g 24 EL A W Sk i) 0 i VB T, 76 32 3R i 45 97
48 h J5 , R U E Ry 500 pwg-mL B, A5 PH X S -
FU B A A 1R I JEAH Y, HLAN M AE T 3R 5 9k i
SRR . A A HE R AR A FL AR R 41
MCF-7 4 5 7 4 W 08 A 48 e A= < 4 il /8 T, gk A
FLIR 5485 98 A0 . ZR 3 7 R 58

SCHR AR 1 7 25 68 H i T R R DL G, S A
BAFSERL Ry A A S A T B By A5 B 1Y
FIRETR I o 058 = 05 28 B4y, 38 5k b A R R4 i g8
TR T E S, 1 A B PR A % 43 R Bl

b/ J OB R NN = s S S S S T N TR Y e
oyt nl RE R G R L IY 2 — o
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