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Screening and Isolation of Cytotoxicity in vitro from Invasive Plant
Macfadyena unguis-cati L. (Bignoniaceae)
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Abstract: In order to screen and isolate the active constituents from invasive plant Macfadyena unguis-cati L.
(Bignoniaceae), the anti-proliferative effects of SMMC7721, Bel7402 by different solvent extraction fractions of
ethanol extracts of M. unguis-cati in vitro were studied by using MTT assay. The results showed that the
chloroform fraction of ethanol extracts had strong inhibitory effect on liver cancer cells, and then was petroleum
ether fraction. An active constituent isolated from chloroform fraction, ursolic acid, had strong inhibitory effect.
Therefore, invasive plant M. unguis-cati L. has cytotoxicity in vitro, and one of the main active components is
ursolic acid.
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1 AR

R 9 AR T A6 1 0 IV B [Macfadyena  unguis-
cati (L.) A. Gentry B, R H#&E &8 E ] T EHRIG
X, 25Kk H B ST, AR T ERE b
T 78 TR AR A1 (01647026) . A IE % T4 i
Chang Liver. AJFE4HHI% SMMC7721. Bel7402
0 B E R R b A

TG ZE AN Vo VR T8 L bR (X (35 ] THERMO
Multiskan MK3). CO, 557744 itiiF TAE & (HE %%
N SUKHUEERE PALL AF]); {818 SisiHA
Olympus AH]). = URAHGE E 2418 1200). g
(3:[H SCIEX AB Sciex QTRAP® 6500). i 3tHRI%
(#5[X Bruker AVANCE III spectrometer)=4 .

RPMI1640. DMEM #5375 MUH A 4= L& I H
[ Gibco s RS A DU EEEMEER(MTT)
W A T IR A(DMSO) W B 7 =R
AR~ HAakm o E o rat.

2 ik

2.1 RS E

W SR B B R TUBRASE I T4 8, B 2 kg KELA
75%LBEHE 1 0 4 (M/V)TE 60 CIZFHREL 3 1K, BRK
24 h; RECGHHIESS &I, SRURIRAEISEEE
ERPRE, R TCRE S EEIRYIMT, 320 g). 2H
& E MM KWRE, #% 1.1 (VVIKKHA
TMBHP) F5(C) LIRABEE)- 1E T BEB)ITAEEL
Y8 3 IR, BTG, SRS HEEAEHUZH 73 (MP, 24 ).
ST REHU N (MC, 63 @) 4R ZEERELZH 7 (ME,
47 @), IETHEXELH % (MB, 68 g)f1I/K4 5 (MW,
84 ), HHTHUMIEEIENE .

30 g &5 ZEHUAH 2 (MC) & RE R AE Z AT
(200~300 H); LAAHEE-2 R 4F(10 D1, 701,
5001030001010 123010500 DEREBEM,
35 8 N4 (MC~MCyg), FH -T2 i 75 375 4 I 5E o
%t Sephadex LH-20 P4 - F BELE B, 29 7 N MC~
MCs A5 184 &9 1 (27 mg) Al 2 (45 mg); MCy
1 7y e Jou Je P 9 e IR B s i, VR e VAR Bl Ak
A% 3 (10 mg).

2.2 IR EEEN e
SMMC7721, Bel7402 #HMIFH S 10%:8 45 4 1

JH I RPMI1640 584235 72 T 37°C, 5% CO, Alif
AR T H 3%, Chang Liver & 10%31 4 24F L5
[¥] DMEM 58 4= 5% 7% W% LA [ 2% A 85 77 o W BE 1 40
BH 0.25% R AR k. S8 U5k,
HO 5026 K B9 40 M, 3R AR 5L 5000 A4S (100 pL) !
RN 96 FLARH, 7E 37°C. 5% CO, £5 3756 il
H 24 h, IO 200 pL 253K BE 73 AN 6.25.12.5,
25. 50 A1 100 pg mL )4k SR 9% . 25 20 A0t R
HOAINZNHBE 4 NEAL, RN & A HA
MASINZ), EHE 3 K. 72h FEWE FiEWR, AL
11200 uL 9 MTT (500 pg mL )58 T 37ClE
4 h, F g, &FLI0A 200 uL £ DMSO, HH
FLBR BRI R % 2 4R ¥ 20 min {8 45 S 78 0 VAR .
FH B FRACAE B K 492 nm R OB 4, H 50
) AL EAN I ICso B I =(A e — A mzsm)/
(A smm—A »pm)* 100%.

2.3 A EME

PR ECE KA 4 M TR B, A
50 pg mL ' 2590, WHEINSEER RN, £ 37°C. 5%
CO, B4R E 72 h, 7E Olympus 51 & BHMEE T
WML ES, T R4 T R

2.4 HEGH

SEIGKHE ] SPSS 13.0 BT Gi it 00, LA
One-Way ANOVA &b AT LR+ J7 250 #r, $0dis
P Mean+SD £ 7R~

3 SRR

3.1 X H B A A1 3 5E A A E

M T RO, A TURE BB 4 AN FEEUA 06t
3 MR RE AR R E R R, HPh R
17 2 BUAH 4y (MC) XS i 48 il bk SMMIC 7721
Bel7402 DL J N IE 5 41 Chang Liver ¥ BA — &
FREIER, EIREEABIE SR, HXE AR T4
Jfl Chang Liver Hy#MiI /5 F B R 55 T 2 B 20 L
Bo 2 B I 2R (1Cs50) 40 51 M (62.54%1.51) pg mL™
(SMMC7721)+ (55.53+2.30) pg mL ™' (Bel7402)#1
(74.06+5.13) ug mL ™' (Chang Liver). HAtZEHEC4 5
I %o P 4 L O 0 ¥ P B9 BB E T BRTE, 3R
10 5 DLE T BB 43 0 B G AL 04T 33E— 20 o
AV R P 1 BR B 0 0
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3.2 PR LH 43 X 98 40 i Ak A 3 5 B S 1 4B FH 43 p
K TLC VEFREZBELZH 4y, 45538 MC, A
MC; X} e 240 9 s 3 1 46 FH Bk, MICy 11 1Cs0 43 )

Rl R AL HUE 3 T I a8 2 LA 08 5 A P 4 S

9(49.15+2.61) pg mL™' (SMMC7721)#(55.61+
0.56) pg mL™' (Bel7402); MC- £ ICso 73 75 (38 .42+
1.03) pg mL ™" #1(39.73+2.00) ug mL ™' (% 2).

Table 1 Effect of total alcohol extract on proliferation of hepatocellular carcinoma cells in vitro

ICso (ng mL™)
SMMC7721 Bel7402 Chang Liver
MP 82.72+1.56 97.90+5.37 63.82+3.00
MC 62.54+1.51 55.53+2.30 74.06+5.13
ME >100 85.63+12.63 75.48+10.50
MB >100 >100 >100
MW >100 >100 >100
2 2 A REH Gy 0ok T A A SR SRR R S
Table 2 Effect of effective fraction on proliferation of hepatocellular carcinoma cells in vitro
ICsp (ugmL™)
SMMC7721 Bel7402 Changliver
MC, >100 >100 >100
MC, >100 >100 >100
MC; 68.3242.78 >100 >100
MC, 49.15+2.61 55.61+0.56 >100
MC;s >100 >100 63.1943.69
MCs >100 >100 >100
MC; 38.42+1.03 39.73+2.00 >100
MCs >100 >100 87.59+4.71

3.3 YA LR

K H MTT % H MCy A MC5 73 Al b 2 b e
YHB AN N IE T HF4AR 72 h, S5 RRH, HhAT RS B
B EIE AR IEAS, BEEMREERG N, 5 4 R
B, WG, B, RRRCR, 4l
P T TR TR, AREHE AT HUE K, Xt
R M U s 87 Je , AR M, WhEER A=
K 1,2),

3.4 FREBAL IS K E

K FH 254k 22 %5 5 T 0 R AN ALy HEAT AL 2 R
SVAJEAIHT s MCy A1 MC5 23 BRI FeCly k7, T
N R YE, REPEA MR, WA IREEE
BRAED; 5 KOH RIS N A3 PH M
N, RIEA BRI EY): F 10%0RER- BT
BT 365 nm EHMRE N H IS EHELL (), X
JE R REAE, R 7 T BB S R

3.5 WEMAEHLEE
e 1 peERER, HEEE

+ H
gIIIElEl’

3

VA 45 1 25 58 9 1E =T Bt R (n-Triacontanoic acid).
IR(KBr) cm ': 3421 (OH), 2918 (C-H), 2849 (C-H),
1711 (C=0). EI-MS m/z: 452 [M]", 424 [M - (CH,),]’,
396 [M — (CH,)s]", 368 [M — (CH,)e", 1fii 185 [(CHa)io
COOH]". 129 [(CH,)sCOOH]". 73 [(CH,), COOH]"
LN REEN R, DR IRE A AR 0 & R JE
BEFUE m/z 60, EI-MS B E XA — R m/z
I 14 (CHy) IR, 75 EE TR i 107 1R 1) 224 it
A, TN CyHeO2: 'H NMR (500 MHz,
CDCl;+CD;0D): § 7.26 (‘H, -COOH) AR LS 5,
2.21 (CH, CHy) N¥R3E55 (1) CH,, 1.16~1.54 o Kk
a4 £/~ CH,, 0.78 (CH, -CHs) XK H LA (3
Z; C NMR (500 MHz, CDCL+CD;0D): & 13.81
(30-CH3), 22.47 (29-CH,), 24.74 (28-CH,), 29.49~
2897 (4~27-CH,), 31.72 (3-CH,), 33.90 (2-CH)),
176.53 (1-COOH).

& 2 LOEHIREE, BT EEa, BK
LS E N -1 M B (B-Sitosterol). IR(KBr)
cm ' 3422 (OH):; 2960, 2936, 2867, 2852 (C-H);
1465, 1381 (CH3); 1657, 801 (-C=C-). EI-MS m/z:
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[ 1 MCy 28 72 h 5 B2 AIME S Chang Liver. HUKA%EL 200 x

Fig. 1 Chang Liver and liver cancer cells treated with MC, for 72 hours. Magnification 200 x

Control 25ugmL™ 50 pg mL™! 100 pg mL™'

Bel7402 SMMC7721

Chang Liver

[l 2 MC; 4bBE 72 h J5 PR 4RI A Chang Liver. B KAFEL 200 x

Fig. 2 Chang Liver and liver cancer cells treated with MC; for 72 hours. Magnification 200 x
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414 [MT, 396 [M - H,OT, 381 [M - H,0 — CHiJ,
273 [M — CioHy T, 255 [M — CyoHay — H,07, 231 [M -
CioHai — C3Hg]', 213 [M — CyoHyy — C3He — HoO1', 41
T4 414."H NMR (500 MHz, CDCls): & 0.80~2.28
I L I 22 B L UG AL P £ A B = i REAZ R IR U, 2 El
Z A IR AR AL I B 2 (-CH,-) R IR B 25 (-CH-)
SSMEESHA, §5.34 (1H, d, J= 5.5 Hz, H-6)
NIBIEELE S, §3.52 (1H, m, 3-H) NI A AUk
Z55: 80.67 (3H, s, 18-CH3), 1.00 (3H, s, 19-CH3),
0.92 (3H, d, J = 6.0 Hz, 21-CH3), 0.82 (3H, d, J =
4.5 Hz, 26-CHs), 0.80 (3H, d, J = 4.5 Hz, 27-CHs),
0.84 (3H, d, J = 6.0 Hz, 29-CH;), 45K 6 HIEEA
55 . “C NMR (500 MHz, CDCls): & 140.72 (C-5),

3 AW 3 [ NMR J G HE

Table 3 NMR data of compound 3 (8)

121.69 (C-6), 71.79 (C-3), 56.74 (C-14), 56.04 (C-17),
50.12 (C-9), 45.82 (C-24), 42.25 (C-4), 42.25 (C-13),
39.76 (C-12), 37.23 (C-1), 36.48 (C-10), 36.12 (C-20),
33.93 (C-22), 31.88 (C-8), 31.86 (C-7), 31.61 (C-2),
29.15 (C-25), 28.22 (C-16), 26.08 (C-23), 24.28 (C-15),
23.05 (C-28), 21.06 (C-11), 19.78 (C-27), 19.37 (C-19),
19.01 (C-26), 18.75 (C-21), 11.95 (C-29), 11.83 (C-18).

WEY 3 FER AR, 731 350N C3oHys03,
WIS HE WA 3, HaR IR 3. S8 S S0k
e RRWED 3 £ B ai& 8 SRR (Ursolic
acid), 53CHBR[12)4RIE 5. [FI - EIIEE 865 AL
IR Ol RO R N A R, WIS A =K. /&
SRR BT e v 1t W3 4

{7 E Position 'H Bc HMBC 'H-"H COSY
1 1.57 (1H, m) 1.51 (1H, m) 36.3t
2 1.49 (1H, m) 1.44 (1H, m) 26.9t H-3
3 3.02 (1H, m) 76.8d H-2, HO-3
4 38.3s
5 0.67 (1H, m) 54.7d
6 1.47 (1H, m) 1.31 (1H, m) 17.9t
7 1.41 (1H, m) 1.26 (1H, m) 32.6t
8 38.9s
9 1.47 (1H, m) 46.9d
10 36.5s
11 1.85 (2H, m) 22.8t
12 5.14 (1H, 1, 3.1) 124.5d C-9, C-14, C-18 H-11
13 138.1s
14 41.6s
15 1.80 (1H, m) 1.01 (1H, m) 27.5t
16 1.94 (1H, m) 1.53 (1H, m) 23.7t
17 46.8s
18 2.12 (1H, m) 52.3d C-12, C-13, C-14, C-16 C-17, C-20, C-22, C-30 H-19
19 1.31 (1H, m) 38.4d
20 0.91 (1H, m) 38.3d
21 1.42 (1H, m) 1.28 (1H, m) 30.1t
22 1.52 (1H, m) 0.90 (1H, m) 382t
23 0.89 (3H, s) 28.2q C-3,C-4,C-5,C-24
24 0.67 (3H, s) 16.0q C-3,C-4,C-5,C-23
25 0.87 (3H, s) 15.2q C-1,C-5,C-9, C-10
26 0.75 (3H, ) 17.0q C-7,C-8,C-9,C-14
27 1.04 (3H, s) 23.2q C-8,C-13,C-14, C-15
28 178.2s
29 0.82 (3H, d, 6.4) 17.0q C-18,C-19, C-20 H-19
30 0.91 (3H, d) 21.0q C-19,C-20, C-21 H-20
HO-3 431(1H,d, 5.1) C-2,C-3,C-4 H-3
HOOC-28 11.98 (1H, brs)




R DA ARABI A TR A S AR M2 T35 PS03 B 6 12 00 469

ML-6

3 a9 3 st

Fig. 3 Structure of compound 3
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Table 4 Activity of effective components agaist hepatocellular carcinoma

ICso (ng mL™)

SMMC7721 Bel7402 Chang Liver
MC 62.54+1.51 55.53+2.30  74.06+5.13
MC, 60.83+3.20 63.99+3.02 >100
MC, 51.83+3.59 52.44+2.32 >100
AERAR Ursolic acid 29.71%2.70 33.41+0.14 41.49+2.17
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