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Abstract: Total extracts of 80% ( volume fraction ) ethanol ( hereinafter referred to as total extracts) and its
dichloromethane, ethyl acetate, and water fractions were obtained from leaves and fruits of four Evodia J. R. et G. Forst.
species by using reflux extraction and solvent extraction, and their in vitro antitumor activities and toxicities were evaluated
by using MTT method. The results show that the extraction rates of total extracts from leaves and fruits of E. ailanthifolia
Pierre, E. austrosinensis Hand.-Mazz. , E. daniellii (Benn.) Hemsl., and E. delavayi Dode are in the range of 13.00% —
30.35%. The pharmacological experiment result shows that at the drug concentration of 10 wg - mL™", the inhibition rates
of total extracts and its water fraction from leaves of E. ailanthifolia, ethyl acetate fraction of total extracts from fruits of E.
austrosinensis , and total extracts from fruits of E. daniellii on breast cancer cell MDA-MB-231 and hepatoma cell HepG2 are
higher than 50%, those of dichloromethane fraction of total extracts from leaves of E. ailanthifolia on three tumor cells are
all higher than 50%, those of ethyl acetate fraction of total extracts from leaves of E. ailanthifolia on breast cancer cell
MDA-MB-231 and colon cancer cell LoVo are higher than 50%, and their inhibition rates on the normal human aortic
smooth muscle cell HASMC are lower than 40%. Therefore, above extracts have potential values as a source of natural

antitumor drug.
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Table 1 Inhibition rate of ethanol extracts from leaves and fruits of
four Evodia J. R. et G. Forst. species on cell proliferation (X=SD)

PED IR N 2%/ %2  Inhibition rate on cell proliferationz)

Extract”  MpDA-MB-231  LoVo

HepG2 HASMC

LR BE Evodia ailanthifolia

T, 53.11+4.10a  35.22+2.11b 60.22+3.22a  18.99+0.%4c
DCM, 51.86+0.97¢  60.13+1.24b 74.16+£2.00a  39.23+8.46d
EAC, 63.41+£3.17a  50.12+0.98b 12.75£4.90c¢  11.54+5.95¢
W 51.86+0.97a  18.88+3.45b 53.47+3.87a  26.07+0.89b
T 67.09+£6.10c  80.22+1.39b 74.22+0.81¢  90.11+3.00a
DCM; 94.79+1.07a  95.44+0.25a 95.13+0.56a  95.10+0.33a
EAC; 94.70+0.23a  92.24+0.33a 90.70+7.80a  94.98+0.08a
W 63.41+3.17bc  61.29+£3.29¢ 74.99+5.71ab 88.95+0.86a

AT R BT Evodia austrosinensis

T, 95.33+6.97a  40.70+5.37c 84.08+1.06ab 83.56+1.22b
DCM;, 84.53+4.31a  29.49+8.08c 92.89+0.72a 65.18+2.53b
EAC; 77.24+0.55b  50.36+5.58¢ 91.25+0.75a  93.67+0.40a
W, 94.62+0.13a  22.61+£2.59¢ 91.55+0.61la  68.44+4.16b
Ty 50.57+£2.12b  13.45+5.11c 73.10x1.21a 45.97+3.41b
DCM; 96.03+0.36a  94.01+0.63a 95.23+0.31a  92.40+1.27a
EACy 82.64+2.48a  19.20+2.85b 80.14+1.78a 25.63+6.05b
Wi -11.23+£3.23b 6.76+7.05a 7.28+7.02a  6.24+5.68a
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4E3R1 Table 1 ( Continued)

%H‘l%” 2 i b B A %:/%2) Inhibition rate on cell prr)lifelralionz>

Extract"

MDA-MB-231 LoVo HepG2 HASMC

SN SHE Evodia daniellii

T, 3.20+1.08b  30.55+8.37a 35.07+2.10a 35.36+1.22a
DCM,, 20.66+4.26b  19.97+4.11b 22.67+9.08b 88.73+0.35a
EAC, 12.21+£3.59b  42.51+7.57a 15.91+4.90b 7.21+1.52¢
W, -5.22+2.11d  12.70£3.90b 37.05+6.17a 4.68+3.84c
Ty 50.85+1.46b  18.87+4.96d 75.03+7.23a 31.38+2.11c
DCM, 87.00+2.82a  15.14+3.72¢ 66.69+2.20b 65.37+1.58b
EAC, 89.74+2.47a  23.03+7.82d 74.69+4.29h 50.05+5.67c
Wi 3.32+2.38d  12.51+10.84b 51.37+7.81a 11.91£2.30c
LR Evodia delavayi

T, 3.19+5.29b 5.63£2.08b 23.44+1.50a 5.39+0.88b
DCM;  -18.21+3.25¢ 12.68+6.93a  5.95+4.98b  6.76+2.02b
EAC, 22.61+3.37b  21.17+4.09b 43.13+4.75a 19.92+4.78b
W, 6.23+£2.36a 4.63£5.06a  7.23+2.58a 8.94%5.07a
T 85.09+6.03a  26.77+0.75b  75.90+8.05a 80.43+3.24a
DCM 77.04+£3.43b  23.71+6.76c  93.90+0.16a 95.11+0.10a
EAC, 30.67+4.52b  23.89+6.44b  76.96+11.85a 72.04+1.62a
Wi 81.71x1.56b  12.13+£2.69c 94.07+0.31a 95.00+0.15a
EVO 53.84+4.51a  55.30+2.95a 58.85+5.98a 49.20+5.10a

D1 R EAREUY Total extracts from leaves; DCM, : I H S 4R E4)
i) — & H J5E 38 47 Dichloromethane fraction of total extracts from
leaves; EAC, : R SR ) 2R 2 e A Ethyl acetate fraction
of total extracts from leaves; W, : I F A B BY K 47 Water
fraction of total extracts from leaves; Ty : RS B Total extracts
from fruits; DCMj : SRR A — ST SR Dichloromethane
fraction of total extracts from fruits; EAC, : 33 E4ZHYN LR 2
g &7 Ethyl acetate fraction of total extracts from fruits; W : A
SR 7K FBAE Water fraction of total extracts from fruits; EVO. %
ZE B ( FEPEXTFR ) Evodiamine ( positive control ).

2 MDA-MB-231: FLIRIF 40 Breast cancer cell; LoVo: 45 1% 4 it
Colon cancer cell; HepG2: R EE ] Hepatoma cell; HASMC ; ANFE
K-35 4TI Human aortic smooth muscle cell. [F]4THHAN[R]/NE
FhREFRRZE S 53 (P<0.05) Different lowercases in the same row
indicate the significant (P<0.05) difference.

P 2 MDA -MB-231 F145 [ 388 4 ML LoVo By #0361 234 = T
50% , X IE 8 B9 N 3230718 LAH ML HASMC 9 3 R (5 F
40% , & B T ik e 4T A 1) 58 38 Pk S5, T A S R AR LI Jeg 4

AMFFEAS B 02 AR A AR I, o TR R e Ak
2RI 2% FLR e ¥ 250 2 R — o IR L A o R A
Rl —2L 4B alifh R et 55, A A A it I T A
Rpatt—2B 058, BEAk, MTT 32 H3 50 g i 44 25 40 1) 44
AN LB, A R B AT R T A A R A s R
S AN — 2L ML R IT HEA T S 0E

S 3k

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

AR, BN, 30 AR, AR RZEBIRIUIANR BUR MR
TEHISEBBIFE[T]. 2, 2005, 36(4) ; 572-574.

LD, L Fy, XALSL, . AR AT RS E R
MR BT O [ 1], P I o B2 BE Al B2 2 2%k, 2012, 18
(4): 383-385.

TIAN K M, LI J J, XU S W, et al. Rutaecarpine; a promising
cardiovascular protective alkaloid from Evodia rutaecarpa ( Wu Zhu
Yu) [J]. Pharmacological Research, 2019, 141; 541-550.

FANG Z, TANG Y, YING J, et al. Traditional Chinese medicine for
anti-Alzheimer’ s disease: berberine and evodiamine from Evodia
rutaecarpa[ J]. Chinese Medicine, 2020, 15; 82.

DU J, SUN Y, LU Y Y, et al. Berberine and evodiamine act
synergistically against human breast cancer MCF-7 cells by inducing
cell cycle arrest and apoptosis[ J]. Anticancer Research, 2017, 37
(11): 6141-6151.

HUANG J, CHEN Z H, REN C M, et al. Antiproliferation effect of
evodiamine in human colon cells is associated with
IGF-1/HIF-1a downregulation [ J ].
(6): 3203-3211.

ZHAO S, XU K, JIANG R, et al. Evodiamine inhibits proliferation

cancer

Oncology Reports, 2015, 34

and promotes apoptosis of hepatocellular carcinoma cells via the
Hippo-Yes-Associated Protein signaling pathway [ J]. Life Siences,
2020, 251; 117424.
LIN H, LIN L, CHOI Y, et al. Development and in-vitro evaluation
of co-loaded berberine chloride and evodiamine ethosomes for
treatment of melanoma[ J]. International Journal of Pharmaceutics,
2020, 581 119278.
R 22 bl ox. rpAR NI E 25, 2020 4EpR (—38) [M].
et v E BRI R, 2020 178.
SUX L, XU S, SHAN Y, et al. Three new quinazolines from
Evodia rutaecarpa and their biological activity [ J].
2018, 127, 186-192.
EwE, &, W MW, S RASTE ALY o kA
B A A E A R AL 22 S R [T ] R IR S R A,
2019, 28(4) . 84-98.
ZEEME, A, X OF, A REERBR GO AL
53 Be AN R W i ] 5 B 435 e ) 7B [ D). AR S PR R
4%, 2018, 27(1) : 112-114.
WOHHE, i, PRifEbk, 5. JETHYRG RN PR
WEGE T )] WERIRR , 2014(2) : 18-19.
(RHEHE: KAE)

Fitoterapia,



