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Chemical Constituents and Anti-tumor Activity of Marsdenia Tenacissima

HE Liwei, LU Tulin*, MAO Chungqin, YANG Jingyan(College of Pharmacy, Nanjing University of Chinese Medicine,
Nanjing 210046, China)

ABSTRACT: OBJECTIVE To isolate and screen the chemical constituents which have anti-tumor activity from Marsdenia
tenacissima, and to study their structure. METHODS Separate chemical site by systemic solvent extraction, then isolate and
purify the parts of n-butanol by chromatography to identify their chemical structure by spectroscopic methods. Finally, from the
obtained constituents, screened the bioactive compounds which had inhibitory effects on eight kinds of human cancer cells
proliferation by MTT assay. RESULTS Three compounds were separated from n-butanol extract portion of Marsdenia
tenacissima, and were identified as conduritol(compound 1), tenacigenin B(compound 2), marsdekoiside(compound 3).
Compound 2 had a strong inhibitory effect to MCG-803 tumor cell, ICso was 80.3 pg'mL™". Compound 3 had a strong inhibitory
effect to ISMMC-7721 tumor cell, ICsy was 40.7 pg'mL™'. CONCLUSION Compound 2 was first aglycone isolated from

Marsdenia tenacissima. Compounds 2 and 3 have significant inhibitory activity to tumor cells in vitro.

KEYWORDS: Marsdenia tenacissima; chemical constituents; antitumor

WOCRELRECT CGEHMAS), 2R
HHL Marsdenia tenacissima (Roxb.) Wight et Arn.
TR, . L, BT bR . T R B
YR~ R FLIE IR AE TR, BAR 2 38 R I PR AE 90 45 1
KO, R A R PR YE, N
g R A R IR A R D IR R T Rk, H
A E G 2 B A3 B AL 22 B G Cyp $5 44
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o 38 A G R A A o AT T R
a3 B FIAR ST I I8 T T T
1 B 5HH

WCHEAM P AR K, SR
K27 5 5 ST = ok B 5 e o B I R ) 38
HH# Marsdenia tenacissima (Roxb.) Wight et Arn.
1T 25 . AC-500 ZY A% G At P A (B L
BRUKER 2 #]); X-4 % 5o il A (Gl /e 7248
A BRAT]): D101 K AL B (T AR 25 1%
HEA PR A H]); 200-300+ B AERJZHTE IR (5 i1k
T ). NIEIMORE: HepG2( A AT 41 B £K),
ISMMC-7721( N\ JH-i 48 B i), MGC-803 (A 1 i 41
JfIFR), BGC-823( AR/ 44 B iy 4l U A% » AS49( A\
Wi 40 MO AR ),  NCI-H460( A\ K 40 Hu Jifi e 41 Hu #k)
Eca-109( A\ X 18 41 fiu#K ), CaEs-17(\ it i 41
FR), LA b4 BRI g 5t v B 2 K 2Rl 2 )
D2 PR R G St DMIL B35 5 A be
(5 [H 3R AT); SW-CJ-ZFD M # TVEA (I
L 22 28N 7)) Powerwave340 T BB G 2840 X
(FPERARW ) 3111 B4 CO, J#4H (Thermo);
96 fL}%FEM(Corning); RPMI-1640 1% 97 (S [H
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Invitrogen A, #t5: 20110313); HrAz /NI
(FCS, ™haEa o8 = MR Y TRA R A, it
51 20110621); DY HHEEABEMEER(MTT, Amresco
A, #it5: 20101203); k55 I (Amresco A A,
52 20110112).
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WOGHETHR 2581 20 kg, LT 4MERE, 15 155
95% L P IR 2 Ik, A IFERIGE,  [HIR L RE,
PR &0 WA . . L4l IET
REALIN o OE T RS2 200 g HEAT E AT (1
Iy, E TR VR, S R E R 2
th, BEMEAEY 1~3, =50 15, 8, 32 mg.
IR A i FE 0 e 135 27 5 VR IEAT S5 M 52
22 iM%

A 1: mpl142~143 °C. "H-NMR (300 MHz,
CsDsN): 4.75(2H, d, J=4.5 Hz, 2, 3-H), 4.99(2H,
d, J=2.6Hz, 4, 1-H), 6.20(2H, brs, 5, 6-H).
BC-NMR(CsDsN): 130.9(5-C, 6-C), 74.7(2-C, 4-C),
70.9(1-C, 3-C). &5 CHR[2]0F 1, 3 135 s — 20,
Y8 N PRI CA M VU, conduritol), &5 43K
ILE 1,

OH OH

OH OH
BE1 FOHFEEEHX
Fig. 1 Structure of conduritol
WA 2: mp 156~158 C . 'H-NMR(300 MHz,
DMSO)H', 84.8~0 "I 32 MR TfEY, 4t
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PC-NMR(DMSO)21 Miffs5, Hpadh 8211.1
Fhif, 890~60 [H] 5 M4k, 855~0 [A] 15 M5
Wl s, YIBHENA Cy SHEEHED.
"H-NMR: 80.903H, s), 1.02(3H, s)$&h 1k
BEZ 18, 19 HEASES, 82.183H, s)&hH F4h—
AL A S, N5 sp2 Z44b A%, 54.38(1H).
4.38(1H). 4.13(1H)7E HSQC H Lk & BI5 15 5 (1)
I, HAE HMBC i H 57395 §73.0, 68.9, 65.2
X 3 ANEAE TR OG, PR R 3 AN R
TA5*5; 8: 709, 69.3 5K/ HMBC. HSQC
WA B G, SRR R A AL . E
LAy T, ) B SCHR 3] Fh 00008 1R 3t 1 40,
SE %GR R B G ETY 0 B LT T A AE A R IR
S EATE], DRI HGE Y O B KRR A, B
i WK 1, gk 2.

£1 e 28 PC-NMR BHE KUk #4#

Tab.1 "“C-NMR and literature data for compound 2
C 54 2(DMSO) G TE TG B(CsDsN)
1 37.9 383
2 31.9 32.0
3 69.9 69.8
4 38.3 39.4
5 44.1 443
6 26.8 27.0
7 24.6 25.1
8 65.3 66.8
9 534 51.8
10 38.5 39.4
11 67.9 68.9
12 73.0 75.2
13 46.9 46.2
14 70.9 71.6
15 323 32.1
16 274 27.2
17 59.4 60.0
18 12.6 13.2
19 17.3 17.0
20 211.0 209.8
21 31.0 29.8

o
oH \/

HO,
e,

HO
B2 @#t#EHTBEMA
Fig.2 Structure of tenacigenin B
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&) 3: mpl56~158 “C, "H-NMR(300 MHz,
CsDsN) 81.16(3H, s, Cj;o-CH3), 1.42(3H, d,
J=6.3 Hz, C,-CHj;), 1.48, 1.55, 1.59(% 3H, d,
J=6.3 Hz, ¥ I C¢-CH;), 1.86(3H, s, C;5-CHj),
3.58, 3.61, 3.88(% 3H, s, ¥i L 3 f7-OCHs),
4.43(1H, q, J=6.1 Hz, C5-H), 4.71(1H, d, J=7.5 Hz,
B F A H), 5.10, 5.19(% 1H, dd, J=10.0, 2.0 Hz,
B buidt HY, ROA 2 AS280, B3 Ah
BT A YIS E A 5 ORI TE (4]0 L
H 'H-NMR. "“C-NMR ##55 K4 9y 15 T
(marsdekoiside D)56 42— 3, Wi E L4589 24 K
YT, Bk WK 2, i LE 3.

F2 EeH 38 PC-NMR 35 K Uk $3E

Tab.2 '"“C-NMR and literature data for compound 3
a3 R C s KAy
(CsDsN) HT (CsDsN) T

1 379 38.3 Cym-1 95.8 96.2
2 29.1 29.7 2 26.5 37.2
3 76.2 77.0 3 77.4 78.2
4 34.3 34.8 4 82.8 83.3
5 45.1 455 5 68.0 68.1
6 25.8 25.3 6 18.5 18.5
7 24.6 24.7 OCH3 57.0 58.9
8 76.3 76.0 Cym-1 100.1 100.4
9 47.3 47.1 2 37.0 37.5
10 37.0 36.6 3 77.8 78.2
11 335 348 4 83.1 83.3
12 73.0 74.0 5 70.2 70.6
13 56.9 57.7 6 18.9 18.7
14 87.2 88.9 OCH3 57.3 58.9
15 32.4 32.9 Cym-1 106.1 106.2
16 334 33.9 2 75.0 75.2
17 89.1 87.9 3 88.2 88.5
18 12.5 12.1 4 75.2 75.9
19 14.6 13.0 5 68.9 69.5
20 73.5 72.9 6 18.7 18.7
21 17.7 18.4 OCH3 60.3 60.8

HC H,C H.C

)
LAy Vo etV
OH H,CO

OCH, H,CO

3 KMEMEHTEMA

Fig.3 Structure of marsdekoiside D

2.3 PUMIRIEE
PRI A M 1~3 % 100 mg, fIA 1 mL ZEBE
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#hK, 3000 rrmin~' B0 10 min-L™', WEC NG,
Wl 100 mgmL™,  F B IR WK R R R &
2.5mgmL™", 250, 25 pgmL ™" % H . MTT il &
b &% 1~3 ¥E b % HepG2 . ISMMC-7721 .

RT3 ALY 8 A o R B A g 1 1

MCG-803. BGC-823. A549. NCI-H460. Eca-109.
CaEs-17 8 B4l B A 14 58 (4 52w, L 983 41 B 100 61
KN FaAR g BT RAE R, 5 1Cse, 45 0L
% 3.

Tab.3 The inhibitory effects of chemical constituents on eight kinds of human cancer cells proliferation

ICso/ug-mL™
lacy|
HepG2 ISMMC-7721 MCG-803 IBGC-823 A549 NCI-H460 Eca-109 CaEs-17
1 - - 1344.0 - 6899.5 - -
2 855.4 285.9 80.3 489.2 127.7 215.1 - 92783
3 153.8 40.7 157.2 427.4 1903.2 49.6 3149
3 it
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