£ 598 - PR

Chinese Traditional and Herbal Drugs 58543 % 3 H] 201243 H

KT B F R 5 AR R E R R

@t kIEL A BN T4, &%

= 1,2%
2z

1. BRI RS VLA BRI E A%, 1095 ML 210046
2. AxEHEHERRPARAYREE SR E, LA PELTRE PN ANREE ALK E, 1L e 210028

B F: EWARERMANMY, ERSAEMR. EHE. =AY, ITERUUEN I RATUE. fik.
B HURE PR AR 0 452 (25 B o DU IR Y AMIE SRR AT & B A 2 e« 2 B R et el AT 25k, 3L

NIRRT R 2505
KR ATEW BN BRI PR Pust
FESES: R282.71 XHktRERS: A

.

=

2

>

XEHRS: 0253 -2670(2012)03 - 0598 - 09

Advances in studies on chemical constituents and pharmacological activities

of Alstonia scholaris

LIU Xuan"?, ZHANG Zhen-hai*, DU Meng" %, DING An-wei', CHEN Yan'?
1. Jiangsu Key Laboratory for High Technology Research of TCM Formulae, Nanjing University of Chinese Medicine, Nanjing

210046, China

2. Key Laboratory of New Drug Delivery System of Chinese Materia Medica, Jiangsu Provincial Academy of Chinese Medicine,

Nanjing 210028, China

Key words: Alstonia scholaris (L.) R. Br.; alkaloid; flavonoid; antitumor; anti-inflammation

YT &M Alstonia scholaris (L.) R. Br. JJe/T#k
B w8 AN kR, %k, P, BATE
AAAEE WM PR IER . BUE. KT EE
SRR ITEMR. 22 K. mHERIAZ), DL
Mo 3, AR AR E ) VE R AR PE
MR, ERNUR. B, BB 2R, 4if,
ZeHE ., B RAZE. EeRPENE. EPEEJEVEWE. HE
A AR RN ey o X A 70 A . BB R AT
SR ZIETT SR X RS . HHL 12
PSR, SN RSMA IR, B T, IR
i S e R s, sk, BN Ak 2 Ay
ML HE VST I B D T, RIS TR
SR, EPUMIE . Bt BUs. PURE R AT i
45 7 THT 7 HR VB AE R 28 LA ) A S gk
THT AR sy AL AR R RS e, LA
X ILE— 20 T R S i — s I BRI LA

Yfs HER: 2011-08-08

1 ERS

[l P A1 2738 00K 6 08 AL 22 B0 AT T — &R B
W90, DRI o T B SR YIE .
fRA =mk2k, Hoosa# k. 85K, 4%
SERGY  Horb AR WAL G W AR BT ST A
1.1 &

HAT, AT G A 45 2 1) A= 0k 222 F it g
WEAEDh, R ILIEAE R E0 O 8 MR FhH
J1& (strictamine) 4. JKAA S 6, Cechitamine) 2.
1T & B B Calschomine ) 7Y . %k fib #% [ &
(echitamidine) %4, 13 & CHE (tubotaiwine) 7Y,
PSR BH A Calstonamine) %Y. HEAHE (nareline)
M. H T 5EH (yohimbine) 1, AR ILAbA:4ig
B ITEM SR ILEE 1, BRI 1.
LT 0. TYRIRmRE . AT S i S
Bl S (LR T S ) B, LT S

EE&TE: THAATEHMEAATIH (LI1200913); TTHAE “NAANA @I 1 H
fEHRN: X 5t (1987—), &, WI-LHFFUAE. Tel: 13913033850  E-mail: liu_xuan1987@163.com

*BRAEE T %Ml Tel: (025)85811523  E-mail: awding105@163.com

M B Tel: (025)85637809 E-mail: ychen202@yahoo.com.cn



¢ %% Chinese Traditional and Herbal Drugs 2% 43 % %331 20124E3 H * 599 -

Fz1 TEWPHEYRELEY
Table 1 Alkaloids from A. scholaris

No. HEmLH B BEUEK| No. AN B SEIH
MERR 31 20-epi-tubotaiwine s 9,17
1 WSHIRIHR (picrinine) EN N 7-10 32 nlbotaiwine N, oxide M 9,17
2 EBBIREEE (picralinal) EN NS 710 (| FSRIA TR
3 DLk (picraline) ZB M 710 [ 33 angustilobine B acid iy 79
4 N,-methylburnamine ENS AN 7-10 34 HORAWIG, (alstonamine) I 7,9
5 (h-PTKOK A (pseudoakuammigine) B 7 35 losbanine (6, 7-seco-nor-angustilobine) It 79
6 D-PIRK RN (pseudoakuammigine N oxide) . 7 36 6, 7-seco-angustilobine It 79
7 MK (strictamine) I 11 37 20-epoxy-ustilobine B I 79
8 BIRAR (akvammiline) it 11 38 TOREEHIL (vallesamine) it 79
9 S-FEIEAEN (5-methoxy-slrictamine) I 11 39 SURBEBIG N, L) (vallesamine Ny oxide) It 79
10 5-oxo-17-deaeetyl-1, 2-dihydroakuammiline I VO (B R
11 N-methy-4, 5-didehydro-17-deacetyl-1, 2-dihydroakuammiline ~ f 1 40 nareline I 18-19
b g 41 methyl ether I 18-19
12 JT5W (echitamine) . 12 42 O-acetyl-nareline H 18-19
TE M TR 43 nareline-monoxim IH‘ 18-19
13 TTEMME (alschomine) EN N 13 44 dihydronareline I 18-19
14 FITEMBIH (isoalschomine) EN N 13 45 0, 0'diacetyl-dihydro-nareline I 18
15 BERSWH (scholarine) It 10 46 tetrahydronareline It 18
16 ATEHRE (scholaricine) H 10 47 N, 0, O'-triacetyl-tetrahydronareline I 18
17 MM 5 Cechitamidine) B 7 48  reduktionsprodukt I 18
18 19-epi-scholaricine I 7 49 nareline ethyl ether I 18
19 Ny-methyl scholaricine I 7 50  S-epi-nareline ethyl ether I 18
20 scholarine N, oxide I 14 || FERm
1 BIRKER (akuammicine) I 1415 || 51 RH#STH (thazimanine) I 13
2 FILE (sewarine) iy 415 || 52 ZHFHRHEE (dihydrositsirikine) iy 20
23 alstovine iy 16 53 WHHE LG (alstonine) J i 21
24 2, 16-dihydroechitamidine iy 16 || HAbEAmER
25 2, 16-dihydroscholarine It 16 54 PR ER (akuammidine) B 20
26 14, 19-dihydroeondylocarp I 16 55 WMEABE (leuconolam) I 7
27 19, 20-dihydrocondylocarp I 17 56 M (talcarpine) I b))
28 19-oxo-scholaricine I 11 57 villalstonine id 2
BN 58  pleiocarpamine il W)
29 LA (tbotaiwine) . 917 || 59 O-methylmacralstonine i b}
30 1935 R U (lagunamine) . u 9,17 60  macralstonine il 2
RIS B LB 7 R 1 e o AR -5-FR BRI 3, 5, 7, 4'-DUFR KL B -3-0-B-D-
1.2 EEZE IR . 1-FRIE-3, 5= AR JE-XURAL T . Sl

FEFEBEEPVNT Wy 891331 7, 3, 4= SPINAT SRy B AL AR, it E . SR



* 600 * ¢ %% Chinese Traditional and Herbal Drugs 2% 43 % %331 20124E3 H

R'16. COOCH;
6
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2 R=H, R'=CHO

20 3 R=H, R'=CH,0Ac
19 4 R=CHj3;, R'=CH,0OH

7 R=H, R=H
8 R=CH,0Ac, R'=H
9 R=CH,0H, R'=OCHj

H
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21 R=H
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CH,

HH
R COOCH,
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45 R=H, R'=CHNOH
46 R=H, R'=CH,OH

47 R=COCH;, R'=CH,0COCH, R3;=COOCH,

48 R=H, R,=CH,OH, R;=OH
49 R,=COCHj3, R,=CH,0COCH,

/g j\
H;C O o CHj;

1 SYmER &R
Fig. 1 Structures of alkaloids
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1.3 =gz

B AP SR G F IR 53
B BIAFIERE . LBt -a- B EENE . B-F R T
M -3- KA PR TG« ) bR 5 -20(29)- 45 -3- 5« 3P Bl -
20(29)-J5-3-EA MRS . K. MEEEPINIT S

ks AR EIT G AL BIHEIREE. EIHEIRTR
cylieodiscie acid. FFHEURIR. AERIRAE K)o
14 FEEMENS
W & A B Cetal ) v 55 I
(citronelloD) « 7 M- i£ ( geraniol ) #7145 4% (limonene )
JiAEHE (linalooD) ZPR75AEEE (linalyl acetate) o-
J&M Co-pinene). FAAHMIA (terpinolene) 545K
‘ﬁﬁiéj\[%]o
1.5 Hfs
AR NT & B rh A B AR B o
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B oI AR R Q-5 Ol 4K
THIR T TR B A )

2 HEER

2.1 FAVEEE

Jagetia %5 PTUR FH AR AR 37 160 N B 350 968 41 T
M1 HeLa 40T 53KT S A4 B 85% LB ERHVI P
FATEVERIAR G . WEITRW], A0 MBI 5T S
BRI TAAROG . Sl an i dAE i, 22
58 (ICso N 30 pg/mL), HIGEATE (ICs A 45
ug/mL) FIZERH (ICso A 55 pg/mL).

[F] IS AT S K 85% L I it — 2 43 8
13BN R IR AR R AL, JF 2% 2RS4 HeLa 41
IO P 40 J 75 4 P o IFSESR Y, 0 3 1P P T A
S AR BE A (ICso A 8 ng/mL) > MEEH) (1Cs,
73 30 pg/mL) >E AL (ICso A 35 ng/mL) >
I G, (ICso M 47 pg/mL) > FEIR L EgFBAL (1Cs
K 73 ug/mL) > LEEEAL (ICso A 76 ug/mL) >
A1 MR A (ICso A 78 pg/mL) > 11 ] B A (ICso
73 96 pg/mL) ~/KEBAL (1Cso M 96 pg/mL). 0
IR E R R, TR AR S ANV A . R
SRR S AL B A BAT B B
A -

Keawpradub 252 {4155 75 169N i 40 1
LB INAT & AR R v 23 245 2 1 4 Fh2E 406 40 i
HUEM, 45 R E Y villalstonine 140 MU 5k 5R T
pleiocarpamine « O-methylmacralstonine #1 macr-
alstonine. MAL, KT G BT KT G B L LA B
32—, HARARSIRS B S AN HeLa. JHH 40
HepG2. ZMk M #EVEA I HL-60. [ A
FEAN (KBD. FUIRRELIN MCF-7. AR S H B 41
W (Vero) £ 4k AR RN 8L IR IS 7K g 240 P 1S B A7 4
BEAEH], AR R BUET4E R . Siso PIIRAI/NEL L
FCHEACRIAT R AR KV FEPS Y. R B R K
BLET4E PR T ST B, AT 65 B % B S 1 10 61 b
A, I REA far 8 K B IR A Ul TG
Wi I y- 1 SR IO A I o i AR A 7K S IE
W, IS BEAE A DETH KB T A DEH o A
A At R S A A I T S A Sl R M
RS, SR S 50 RIREAN ML TTR I, ST 6
BREERSAE 2 A 2 A2 AR 8, 3 B2 M 4 A
SRR A FH SR U0 41 I B i LR 102,

R B LB KT B B R e R S A )
Beljanski 252257 LW, X YC8 Ik T8 5 /K fif

J (BALB/C) /™ UFI 3 [K M /K /D SR AT s
YER o X8 Lk BT R e v A ke, JLE
15 DNA JE &GPkl DNA

WEFLRM, AT G W S I =5 2 s P e &
%o AN () 21 2 R Y058 1) 40 i ) LA 398 B 40 s 2 5
A FR 451LU 400, WM3S 4 g fl B162F2 4
M, NSRRI PR AsPC-1, N3 A431 41
M, JHE SMMC7721 41 i, §7 411 40 Ml LNCaP.
CWR22Ry1 M1 PC-305421 3] 5 & i vi] 6 £ 1k M 41
G i R AR B 451 LU A CWR22Ry1 41 g i) 18 4
I 3k P A0 B T A A N IR T AR A RN A i
JE AV 43 7 7 I8 S PR A v I 2k i R HE AR
)EH[35,37]o
22 mEIER

Arulmozhi ZE T 57 2 W] AT & M H- ) 2 B3R
WEATR B R, S&EETES, WA
B, BRI A ERIER o AR T B AR AL
SR T AR B R S N, R AL
FTREBRIEM AR (BHA) . ] LRI L
(BHT), L-Hihii A4tz E rofE A4, it
Ah, KT BB R S RESE ) HAT B ) B A A )T
BAE I,
2.3 HIFTIEM

DNA #1473 58 A8 S 9 A fe IR0 R . WFE R
, (T ERERI RA SPiAE R HAEHRER . 23
F C M WA — R s B E /- . ST &0
FLo LS DNA Wi H—RE & B BE 4
HL k) DNA 510514, Jagetia 2518152 H] B4 5
RIFHE /DR S, EFEFME. . 5
T G K 85% LREHEIN M4 2, 25 SRR HEHL
W] DABEAR /N BUBE T T 3298 1) J 28 R0 I 4 B k% 6.
Nigam 205 ok — P35 S8 34015 o 2 B Dk 41 i v
DNA HEFIIB L, BFT0P s S REPURZIER, K
A LS 2R 5 A 25300 bt & RE38 HLAT B 3 Ui A2
YER,  HILR0N 5 I TR A G
24 IMREM

Arulmozhi ZEPWFCRIL, 4T G 2 BEHEER
Y (200, 400 mg/kg) HelE 2 HME A SRS S
K EUHIBEP K . Rajic Z5PMF 97 K BRI SRR A a-
FEWNERE, DLAIXEA SRR S RGP
AR 308 A (F/E M . Shang 2 F5E & BUAT
R SR U 1A A el T NS PR LT A7 A B
AW BE A R S ] RS R P E K s SR/
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BRAS UARBEAY , WFFU RIS A A7 RE RS 2 25 1
s A LB AL B I, RN B3 AR NO. A
R ZR By ZKF o AT 5 48 23 I 43 2 PO G RAARS Bl B
K B BRATAT 5 A% B RE % S A S B -1, 5]
F-2 0 S-BEAAL B RETE o Ak RO A R
/I bl R P R R R AT 5 B AN [ A RS R T R
VER o S5 R BITRAT A DB s Wi TR 5 AL
BRI .
2.5 HHEPRImFNIEMAS{ER

KT 6 B8 A F T BRI PR 9% 1VB T - Arulmozhi
A CPUR PR A 25 5 SR P KUY, 50T 65
P ETORE PRI IS PE o T S A I ISR U AT ARG
MUK ATBRAG 20 52 K, LRI i 484k S
Vo FWIAERENR 3R S OB OB, KT S A
M SRR IR T HAT R S, 38 FAT I I
FIPUAAITYE . Nilubon 25PFSYWILT & M-
R BT o101 250 G RS 1 . 400 A3
2 ANTEERSY, 3B ER 3-0-B-D-HE AR
(1""-2"")-B-D-galactopyranoside #1 (—)-lyoniresinol-3-
O-B-D-MEWHI 2R, 1 D00 22 270 A7 400
P, o ICso M4 1.96 mmol/Ls Ji5 & f REWE Il 22
PR AT IS, ICs A 1.95
1.43 mmol/L,
2.6 HEIATIEN

Iwo ZPH3E 1 7F BALB/C F /N A i & e
R WEITAT G B B KSR LI S 1 S e 1
T WIS ARRW], AT B BRI L 7
SR TR, BEN RIBARRr e S s v, B
H1 S e B R IR e A e U5 3 A R 40 B 5 0, DR
DINLS/ RS S
27 #HEE. EZ. Fhie. XSEWHEER

Ak 25 TR A A I W 25 72 ) K B % g A
RUOMLEAT 5 W AN R 8B FR) i AR T SR/
B T 2L HE VRS R AT 5 B I AN [ A A )
RIRAE o 25 R W A=Wl A7 LA A i % A
M SR A BRI AR, TS B A
ICEA R RV IZ i AR R, TR B B 4
PEAE ] o Channa SR WILT & M 51%~95%
(1) ISR IR R BAT W) 2 K Ui AR o 138
B )W E IR T EIRER . B
BT IR, EET I A B A0 i & I DR
NO KAFAEN, HMAERZar sz ekl 5
TP Bz 40 B 1 A PR U

2.8 MEEA

Khan 2551 25 R . 11 FhECE LT 685
1) N N (SR S/ DN S I G £ 7N L
1% Ol N BRI PT BSR4 R
IS S I R
29 HiEA

T EMER T RA U R PAER A8, I B AT IR
AiEr. BRI, PUBRSAVECY, DUT G KSR
2 4 g/kg ig ERMERAZ R, BARE IR
PAEH . v TSI 20 mg, AR T
BRSBTS E AN
iv 3~5 mg/kg kT GBS AW AT A0 it s SR oA T O
AR, AHIIRFIE W a5 oA AR 3
AR EE v AT SRR AR ] AR RSOV )
BRI, JEBEm BT BbAh, T 6 S Aot S50
PESIERA — e T ER, (RIS S5 I IRTT
A
3 #iE

T EWBEAEAKRBHZAL L, ®iF 2,
AT/ T RN AR X, A
T (BB 25 bRUE) 1974 4ERR (P EZ580) 1977
SRR, BB RIRITII, . 2 E. HAT,
L1 G A 1) 2E 00 5 RN =5 S 1 A i 9T A VRN
Hrp LT &Mz, et resasl 1
50 ZANEVIBRSY o KT BB TSR R BAT kb
N DL U PUBE R M ARSE/EH], o
PUMIRAE B FUBONIR N, BF 50 R B AR A i
PIAT &880 X985 188, villalstonine 35 P8 U,
=R DR B SRR TR R e AR, AT B
B LRI S G T R IR

A b Rg L RA B N R A B A v o R )
PEERI L, RIRPUMIRE 25 R ILA 5 197 250
Pl BRSO &E RS S8 W T 3R (T
RS KR B AR, H 22 ok ik g WS A VDR,
g5 SR RE TR T SIS I, fE
KTEMBIR Ry 250 mrp S km s, IREEmbuh
Je 29— TR AT 1 S A T A%

KT & MBI GRS AT G, I
800 A S AE FIDLRE AR, DRt 7245
7 S S S VAR G WV VL7 NI S B e B w7 S R 0N %
3 ANZRET, EHERT-BL, a4 it
TR ZN YRR DA B FL At 770 7 B OW R kT &
BRI 2 2 Bk Al . AR BT ST B dE A L
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XPTF R B, o)Ay AR R R R

i

He

>N A

BB LA A AR B, o A BB
257N R SRR -
BEAh, WEENIAT G JRIK S Z AR PRI TR

7 0 B o BRI BT, W ROR K L
AT Y B AR RS & BRSSP s (R e 1
FIBEAAHE,  LAE— B HESN T & BEHIR K kAL .

s

(1]

(2]

(3]

(4]

(3]

[8]

(10]

(1]

[12]

TLIRR e 2 Bt 2 KR (B) (M), B Bifgfle
PR AL, 1986.

thEREE B EAEY) SR s, P EAYE M)
Jbst: B RRAE, 1979.

Jagetia G C, Baliga M S. Evaluation of anticancer activity
of the alkaloid fraction of Alstonia scholaris (sapthaparna)
in vitro and in vivo [J]. Phytother Res, 2006, 20: 103-109.
Shang J H, Cai X H, Feng T, et al. Pharmacological
evaluation of Alstonia scholaris: Anti-inflammatory and
analgesic effects [J]. J Ethnopharmacol, 2010, 129:
174-181.

Khan M R, Omoloso A D, Kihara M. Antibacterial
activity of Alstonia scholaris and Leea tetramera [J].
Fitoterapia, 2003, 74(7): 736-740.

Arulmozhi S, Mazumder P M, Lohidasan S, et al.
Antidiabetic and antihyperlipidemic activity of leaves of
Alstonia scholaris Linn. R. Br. [J]. Eur J Integr Med,
2011, 2: 23-32.

Yamauchi T, Abe F, Cherl R F, et al. Padolin & alkaloids
from the leaves of Alstonia scholaris in Taiwan, Thailand,
Indonesia and Philippines [J]. Phytochemistry, 1990,
29(11): 3547-3552.

Chen R F, Yamauchi T, Marubayashi N, et al. Alschomine
and isoalschomine, new alkaloids from the leaves of
Alstonia scholaris [J]. Chem Pharm Bull, 1989, 37(4):
887-890.

Yamauchi T, Eabe G, Padolina W, et al. Alkaloids from
leaves and bark of Alstonia scholaris in the Philippines
[J]. Phytochemistry, 1990, 29(10): 3321-3325.
Atta-Ur-Rahman M A, Ghazala M, Fatima J, et al.
Scholaricine, an alkaloid from Alstonia scholaris [J].
Phytochemistry, 1985, 24(11): 2771-2773.

Zhou H, He H P, Luo X D, et al. Three new indole
alkaloids from leaves of Alstonia scholaris [J]. Helv Chim
Acta, 2005, 88: 2508-2512.

Saraswathi V, Ramamurthy N, Subramanian S, et al.
Enhancement of the cytotoxic effects of echitamine

chloride by vitamin A: an in vitro study on Ehrlich ascites

[14]

[17]

(20]

(21]

(23]

[24]

(26]

(27]

carcinoma cell culture [J]. Ind J Pharmacol, 1997, 29:
244-249.

Atta-Ur-Rahman M A, Alvi K A. Indole alkaloids from
Alstonia scholaris [J]. Phytochemistry, 1987, 26(7):
2139-2142.

Kam T S, Nyeoh K R, Sim K M, et al. Alkaloids from
Alstonia scholaris [J]. Phytochemistry, 1997, 45(6):
1303-1305.

Boonchuay W, Couit W E. Minor alkaloids of Alstonia
schnolaris root [J]. Phytochemistry, 1976, 15(5): 821.
Baneoi A, Siddhanta A. Scholarine: an indole alkaloid of
Alstonia scholaris [J]. Phytochemistry, 1980, 20(3):
540-542.

Atta-Ur-Rahman M A, Alvi K A, Muzaffar A. Isolation
and 'H/C-NMR studies on 19, 20-dihydrocondylo-
carpine: An alkaloid from the leaves of Ervatamia
coronria and Alstonia scholaris [J]. Planta Med, 1986,
52(4): 325-326.

Banerji A, Benerji J, Chatterjee A. Alstonia scholaris:
Strukturdes indole alkaloids nareline [J]. Helv Chim Acta,
1977, 60(4): 1419-1434.

Kam T S, Nyeoh K T, Sim K M, et al. Alkaloids from
Alstonia scholaris [J]. Phytochemistry, 1997, 45(6):
1303-1305.

AR LR 2 IR B AL 2 AT BT 9T (D). B
Wi op ERE B BRI, 2001.

Keawpradub N, Houghton P J, Eno-Amooquaye E, et al.
Activity of extracts and alkaloids of Thai Alstonia species
against human lung cancer cell lines [J]. Planta Med,
1997, 63: 97-101.

Beljanski M, Beljanski M S. Selective inhibition of in
vitro synthesis of cancer DNA by alkaloids of beta-
carboline class [J]. Exp Cell Biol, 1982, 50(2): 79-87.
FEIE, gty wdite, &6 0T & b B By
U] ERSRZ4), 2007, 5(4): 260-262.

Bl o B, R, 55 smBRAWIT 6t
O Ra [0] R B2y v AR, 2009, 34(9):
1111-1113.

g KT G AT UKL AL 5 B 9T [D]
EW]: mrgrh BB, 2008.

thEBE ARSI, hEE M) dbat AR
PR A, 1959.

Jagetia G C, Baliga M S. The effect of seasonal variation
on the antineoplastic activity of Alstonia scholaris R. Br.,
in HeLa cells [J]. J Ethnopharmacol, 2005, 96: 37-42.
Jagetia G C, Baliga M S, Venkatesh P, er al. Evaluation of

the cytotoxic effect of the monoterpene indole alkaloid



)

Chinese Traditional and Herbal Drugs

F438 F3H 2023 H ° 605 -

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

echitamine in vitro and in tumour-bearing mice [J]. J
Pharm Pharmacol, 2005, 57: 1213-1219.

Kamarajan P, Sekar N, Mathuram V, et al. Antitumor
effect of echitamine chloride on methylcholonthrene
induced fibrosarcoma in rats [J]. Biochem Int, 1991, 25:
491-498.

Kamarajan P, Ramamurthy N, Govindasamy S. In vitro
evaluation of the anticancer effects of echitamine chloride
on fibrosarcoma cells [J]. J Clin Biochem Nutr, 1995, 18:
65-71.

Saraswathi V, Ramamoorthy N, Subramaniam S, et al.
Enhancement of the cytotoxic effects of echitamine
chloride by vitamin A: an in vitro study on Ehrlich ascites
carcinoma cell culture [J]. Indian J Pharmacol, 1997, 29:
244-249.

Saraswathi V, Ramamoorthy N, Subramaniam S, et al.
Inhibition of glycolysis and respiration of sarcoma-180
cells by echitamine chloride [J]. Chemotherapy, 1998, 44:
198-205.

Saraswathi V, Shyamala A C, Mathuram V, et al. Studies
on the effect of echitamine chloride on serum
glycoproteins and lysosomal hydrolases of sarcoma-180
induced mice [J]. Fitoterapia, 1998, 1: 73-76.

Saraswathi V, Mathuram V, Subramanian S, et al.
Modulation of the impaired drug metabolism in sarcoma-
180-bearing mice by echitamine chloride [J]. Cancer
Biochem Biophys, 1999, 1: 79-88.

Saleem M, Maddodi N, Abu Zaid M, et al. Lupeol
inhibits growth of highly aggressive human metastatic
melanoma cells in vitro and in vivo by inducing apoptosis
[J]. Clin Cancer Res, 2008, 14: 2119-2127.

Hata K, Hori K, Murata J, et al. Remodeling of
actincytoskeleton in lupeol-induced B16 2F2 cell
differentiation [J]. J Biochem, 2008, 138(4): 467-472.
Saleem M, Kaur S, Kweon M H, et al. Lupeol, a fruit and
vegetable based triterpene, induces apoptotic death of
human pancreatic adenocarcinoma cells via inhibition of
Ras signaling pathway [J]. Carcinogenesis, 2005, 26(11):
1956-1964.

Prasad S, Madan E, Nigam N, ef al. Induction of
apoptosis by lupeol in human epidermoid carcinoma
A431 cells through regulation of mitochondrial, Akt/PKB
and NF-xB signaling pathways [J]. Cancer Biol Ther,
2009, 8: 1632-1639.

Zhang L, Zhang Y, Zhang L, et al. Lupeol, a dietary
triterpene,

through down-regulation of DR3 in SMMC7721 cells [J].

inhibited growth, and induced apoptosis

[40]

[41]

[43]

[44]

[45]

[46]

(48]

[50]

[51]

Cancer Invest, 2009, 27: 163-170.

Saleem M, Kweon M H, Yun J M, ef al. A novel dietary
triterpene lupeol induces fasmediated apoptotic death of
androgen sensitive prostate cancer cells and inhibits
tumor growth in axenograft model [J]. Cancer Res, 2005,
65:11203-11213.

Saleem M, Murtaza I, Tarapore R S, et al. Lupeol inhibits
proliferation of human prostate cancer cells by targeting
betacatenin signaling [J]. Carcinogenesis, 2009, 30:
808-817.

Prasad S, Nigam N, Kalra N, et al. Regulation of
signaling pathways involved in lupeol induced inhibition
of proliferation and induction of apoptosis in human
prostate cancer cells [J]. Mol Carcinog, 2008, 47:
916-924.

Arulmozhi S, Mitra-Mazumder P, Ashok P, et al
Antinociceptive and anti-inflammatory activities of
Alstonia scholaris Linn. R. Br. [J]. Phcog Mag, 2007, 3:
106-111.
Arulmozhi S, Mitra-Mazumder P, Ashok P, et al.
Pharmacological activities of Alstonia scholaris Linn.
(Apocynaceae): a review [J]. Phcog Rev, 2007, 1(1):
163-170.

Jagetia G C, Baliga M S. The evaluation of nitric oxide
scavenging activity of certain Indian medicinal plants in
vitro: a preliminary study [J]. J Med Food, 2004, 7(3):
343-348.

Lim-Sylianco C Y, Jocano A P, Linn C M. Anti-
mutagenicity of twenty Philippine plants using the
micronucleus test in mice [J]. Philipp J Sci, 1990, 117(3):
231-235.

Lin S C, Lin C C, Lin Y H, et al. The protective effect of
Alstonia scholaris R. Br. on hepatotoxin-induced acute
liver damage [J]. Am J Chin Med, 1996, 24(2): 153-164.
Jagetia G C, Baliga M S, Venkatesh P. Effect of
sapthaparna (A4lstonia scholaris Linn.) in modulating the
benzo(a)pyrene-induced forestomach carcinogenesis in
mice [J]. Toxicol Lett, 2003, 144(2): 183-193.

Nigam N, Prasad S, Shukla Y. Preventive effects of
lupeol on DMBA induced DNA alkylation damage in
mouse skin [J]. Food Chem Toxicol, 2007, 45(11):
2331-2335.

Rajic A, Kweifio-Okai G, Macrides T, et al. Inhibition of
serine proteases by anti-inflammatory triterpenoids [J].
Planta Med, 2000, 66(3): 206-210.

77 O R S S SIS TS B AT
WA [J]. amPEF AR, 2007, 28(1): 38-39.



* 606 * ¢ %% Chinese Traditional and Herbal Drugs 2% 43 % %331 20124E3 H

[52] Arulmozhi S, Papiya M M. Antidiabetic and antihyper- R. Br), Apocynaceae bark extracts [J]. Clin Hemorheol
lipidemic activity of leaves of Alstonia scholaris Linn. R. Microcire, 2000, 23: 177-183.
Br. [J]. Eur J Integr Med, 2010, 2: 223-232. [55] Channa S, Darb A, Ahmedb S, et al. Evaluation of
[53] Nilubon J A, Megh R B, Jun K. a-Glucosidase inhibitors Alstonia  scholaris leaves for broncho-vasodilatory
from Devil tree (Alstonia scholaris) [J]. Food Chem, activity [J]. J Ethnopharmaeol, 2005, 97(3): 469-476.
2007, 103: 1319-1323. [56] Zc%s, GemilE, FEUHE, 55 #R4 “ATE M BBUR
[54] Two M I, Soemardji A A, Retnoningrum D S, et al. it (7] o ERERIEEZ 2 &, 200503 T):
Immunostimulating effect of pule (4lstonia scholaris L. 76-717.

“+ZhH” EREREPS HRAKIGE

CHEPZG SR> KDY (B . D

HAY P 0 7E MR AR T R AFTT 2 M A, AR R A R A
KA h e A E M 18RI B A AL BT, SRR INAR) B 6 TATIE
7, ZATHHBY TR R EIEB AR BAR S TR BAR AT 69 7]
R i, WBEFR, AR IHEMILFARRRGHMILT FH0 LR L,
RE N ERRAWARARE, BRKE. F5 N TR &
R A28, I FORME A R4S AR T T Lt P o F AT L, ALk 2
AN TR RAT M. FRENFRRTIRNE £,

RAEBMARRERZHBE R RERERAEERHFTAETEANTIFT, £EL “HMMEHERTHK
PR ik b, WMEARAR LR HRESHBET KA T LS (B EERS>KFR) . AL
okl b TEEIM, HRBHEMFERS S TIOA, £25700 7 F. EXFENERRSELASELE
4. PHEL. F b (FLZAASTRIT). LFL. AR, 5 FXFeTE. BMEK (SR, &
B IR, K. RN, b g, Ak AesiE ). M RR. AMERFRAL. SFTTHELE
WA =& — MM HFEERS T L M ERRYEX L AEMET L R5], 2B BERERAA
SN WP MEHIE, NEF T, BELER, LA RBAKIAZ G4, MEZANFE, hEELTE
BIBAFNE. RGHORIE, FRTARAMMELANLEERERETHERELANGLEE, AHHHARTAR
WA, TR, FEFIPNARRRAE R . B, AR RIER, AL FIRARET S A. 4
HPARAF 69 7 M5 F R FILEH .

REFHGBEMLFEAHRE “+ =2 EHFLELERRRAY ™ L E RN E @ i 6 FH5 2 Fo
BRI, HMRHHM BT RAAA, E XAV Y0 FFR A BAT A & 7 b 04 5T H 4 KRR AL I 49 5K
R RFAE R IRIR,

EBOLHEFNN “+—£” BRELEE B ERARALD, T 2011 F 11 A AR A gL R EAT,
X 16 FFAEE KR, HEZH 588 .



