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Research Progress on the Chemical Components and Biological Activities
of the Ethnic Medicine Murraya tetramera Huang

TAN Yuanhui, SUN Siqi, LI Jiawei, LI Xuefang, GU Wen, HE Sen, HE Xudong, YU Jie
(Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT: As a traditional ethnic medicine, Murraya tetramera Huang contains components such as volatile oils,
flavonoids, alkaloids, and coumarins, which exhibit multiple pharmacological effects, including anti—inflammatory, analgesic,
insecticidal, and antitumor activities. This article provides a brief overview of the chemical constituents, pharmacological
effects, and potential toxicity of M. tetramera Huang. It suggests that further in—depth research is warranted to explore its
pharmacological substance foundation, mechanism of action, and chronic toxicity. The systematic exploration of the
functional characteristics of M. tetramera Huang and their application in the development of innovative drugs is of
significant importance in enhancing the added value of M. tetramera Huang products and expanding their application fields.
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1.1 Ak SCHRIERT A B, BE PO L L
B S th 82 MR MM (3 1), o, s J
AN 57 4 (1-57) A2k ik B H A A AT R
W17 4~ (58-74), il B IL &AM AEY 1 4~(75), 3
2 7 1~(76-82).
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1 ocimene [6-10] 32 dihydroarvyl acetate [9]

2 myrcene [6-7,9-10] 33 terpinyl acetate [6,8]
3 citronellal [7] 34 a—pinene [5-10]
4 geranial [7] 35 B-pinene [5,7,8,10]
5 neral [7] 36 camphene [6,10]
6 citronellol [6-9] 37 sabinene [5,8]

7 nerol [7] 38 2—carene [6.8]

8 linalool [6-10] 39 3—carene [5-8,10]
9 citronellyl acetate [6-7.,9] 40 4—carene [7,8,10]
10 neryl acetate [6,8] 41 bornyl acetate [6,8]
11 geranyl acetate [6-7.,9] 42 terpinene [8]
12 terpinolene [6-7,10] 43 cis—4—carene [8]
13 a—phellandrene [6-8,10] 44 thujene [8]
14 B-phellandrene [8-9] 45 cis—sabinol [8]

15 a—terpinene [6,8-9] 46 sabinene [6-7,9-10]
16 limonene [6-7,10] 47 B—-ocimene [8]
17 sylvestrene [9] 48 trans—menthol [8]

18 y—terpinene [6] 49 a—ocimene [8]

19 menthone [5-10] 50 a-bergamene [8]
20 isomenthone [5-10] 51 cis—sabinene [6]
21 piperitone [6-10] 52 terpenene—1-ol [6]
22 5-methyl-2-isopropyl-2-cyclohexene—1-one [6] 53 B-caryophyllene [9]
23 perilla aldehyde [7,10] 4 3-methylene—6—(1-methyl—ethylene)— (5]
24 neomenthol [9] cyclohexene
25 piperitol [6,8-9] ss 3-methyl-6—(1-methyl-ethylene)-2— (5]
26 terpinene—4-ol [7] cyclohexene—1-keone
27 a—terpineol [6-10] 56 piperitol [6]
28 S5-methyl-2—(1-methyl-ethylehe)-cyclohexanol [5] 57 [B-terpinol [8]
29  1-methyl-4-isopropyl-2—cyclohexen—1-ol [6] 58 B-famesene [6.8]
30 perilla alcohol [7.10] 59 nerolidol [8]
31 menthyl acetate [6,8-9] 60 B-bisabolene [8]
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61 a-bisabolol (8] 72 famesene 8]
62 y-elemene 8] 73 a-bergamotene [6]
63 germacrene—-D [6] 74 caryophyllene (7]
64 a—caryophyllene (8] 75 phytone 8]
65 B-caryophyllene [6.8] 76 phytol 8]
66 bicyclogermacrene [6] 77 o-cymene 8]
67 humulene epoxide 11 8] 78 cuminaldehyde 9]
68 calamenene (8] 79 angelicin 8]
69 a-cadinol 8] 80 dibutyl phthalate [9-10]
70 spathulenol (8] 81 cyclohexadiene (5]
71 calamene (8] 82 p—cymene [6.10]
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Ry Rs
Rs O O Ry
Re2 | R
Rg
83 R;=0CH;, Ry~R;=R;~Rs=R~R;=Rg=H
84 R,—CH;, R—~COCH,;CH;, R;=R;~Rs~R¢—R,~R¢=H
85R,=OCH,, R=CH,, R,~R,~R;~R~R,R;~H
86 R,=OCH,, R=CH,CH,, R,~R,=R;=R~R,~R¢=H
87R=OCH,, R=CH,OH, R,~R;~R;~R~R;~R<H
88 R;=0OCH;, R;=CH,0OCH;, R;=R;=Rs=Rs~R;~=Rg=H
89 R,=OCH;, R=CHO, R;=R;~R;=R;~R.~R¢~H
90 R;=OCH,, R—COOH, R,~R,~R;~R(~R~R¢~H
91 R,=OCH;, R.=COOCH;, R;=R,~R;=R;~R;~R,~H
92 R,=COOCH,;, Rs=CH,, Ry~R,~Rs~R—R;R¢—H
93 R,=CH,OCH;, Ry&=OCH;, R;=R;=R/~=Rs=Rs~R+~H
94 R,=OCH3, R=CHO, R,~R,=R;~R~R~R=H
95R,~OH, R,=CH,CH,CH,, R,~R,~R~R~R;~R,~H
96 R,=OCH;, R=OH, R;=CH;, R,=R,~R~R,~R,~H
97 R=R,=OCH;, R~CH;, R,~RsR<~R,~RH
98 R;=OCH,CH;, Ry=CH, R;=CHj;, Rs~Rs=Rs/~R;=Rs=H
99 R,=CHO, R,~OCH,, R,=CH;, R=OH, R;~R,~R~R~H
100 R,=R,~CHO, R,=OCH,, ROH, RR,R,R,~H

101 Ry=CHO, RyR~=0CH;, Rs=CH;, Rs/~OH, R;=R~Rg&=H

102 R,=OH, R=CH;, R=R,=R/=R&~R~Ry~H

103 R,~CH;, R;=R;=R;~R,=R,~R,~R~H

104 R,~CHO, R=R;~R=Rs~R=R,~R&=H

105 R,~COOCH,, R=R;=R~R;~R~R,=R&=H

106 R,=CH,OCH,CH,CH,CH;, R=Ry=R=Rs=R=R~R¢=H
107 R,=CHO, R¢=OCH;, R=R;=R;=R;=R=R;=H

108 R,=CH,0H, Rg&=OCH;, R=R,~R,=R;=R=R,=H

109 R,=CH,0CH,, R&=OCH;, R,=R,~R,=R=R&~R,~H
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119 R1=R4=0C}‘I;, R2=0H, R3=Cl{3
120 R,=OCH3, R,=OH, R;=CH;, R,=H 125R,=R=H

18 121R=H, R,=OH, R,~CH,, R=OCH, 126 R;= OCH;, R=CHO
122R=H, R;=H, Ry=CHO, R,=OCH,

123 R;=OCH;, Ry=H, R;=CH;OH, R,~OCH;

124 R,=OCH,, R=H, R,~CHO, R,~OCH;
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127R=H
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5 loEx B2 27 3k I Ay B 275 3CHk
83 1-methoxy—9H-carbazole [21] 111 furo[3,2-a]carbazole [24]
84 1-methyl-3—propionylcarbazole [22] 112 manmbine [22]
85 murrayafoline A [32] 113 pyrayafoline D [32]
86 1-methoxy-3—-ethylcarbazole [22] 114 murradine A [21]
87 koenoline [32] 115 murradine B [21]
88 1-methoxy—3—(methoxymethyl)carbazole [32] 116 murradine C [21]
89 murrayanine [21,24] 117 chrestifoline A [21]
90 mukoeic acid [21] 118 murradine D [21]
91 mukonine [32] 119 murradine E [21]
92 1-carboxyin—ethylester-3—-methyl—cantamle [22] 120 murradine F [21]
93 1-carboxymethyl ester-3—ethyl carbazole 4] 121 murradine G [21]
94 1-methoxy—3—formylcarbazole [4] 122 murradine H [21]
95  1-hydroxy—3—propanyl-4—methylcarbazole [4] 123 bismurrayafolinol [21]
96 clausenalansine B [21] 124 chrestifoline D [21]
97 1,2-dimethoxy-3-methylcarbazole [32] 125 murradine | [21]
98 1-ethoxy—3—-methyl-9H-carbazol-2—ol [32] 126 murradine J [21]
99 murrayaline B [32] 127 murradine K [21]
100 murrayaline C [32] 3.3'—[oxybis(methylene)|bis(9-methoxy—

T-hydroxy-2,8—dimethoxy—6-methyl-9H -
101 YR Y Y 32]

128 [25]
9H—carbazole)

carbazole—1-carbaldehyde 129 murrastifoline B [25]
102 2-hydroxy—3—methylcarbazole [32] 130 murradiate [4]
103 3—methylcarbazole [21] 131 murradiol [4]
104 carbazole—3—carboxaldehyde [32] 132 murratrine A [23]
105 methyl carbazole-3—carboxylate [32] 133 murratrine B [23]
106 claulansine S [21] 134 phorbazole C [24]
107 9—methoxycarbazole—3—carboxaldehyde [32] 135 3—(hydroxymethzl)quinazolin-4—one [24]
108 9-methoxy—3-hydroxymethylcarbazole [32] 136 murratetra A [27]
109 clausenalansine F [32] 137 6—acetone—5,6—dihydrosanguinarine [24]
110 murrayaquinone A [25]

1.3 Fai WEILBEAHHEZREMGYIRE 15 ik WHIEAEDHERLEYA 671

23 A~ 2,38 3), 445 20 A4~ fAf A7 5K (138-140,
142-158) , 1 e 7 G R 2R GH(159), 1 ANk iR
T RBEY(160) L) 1 MBI FHEFE L
EW(141).

1.4 S8 PUECOL R A B 2 o e iE 29 A
(F 4,/ 3), HAp#EIZE 7 4~ (161-167 ) , F A= 9
A~(168-176), — S H 2 8 4~ (177-184) , A /R il 25
34~(185-187) LA K HiAb S 2 4~ (188-189) .

(F£5), WHFERNRAHIERAED 131 (190-
202), S EGERAEGY 17 1(203-219) , i KL 5
14 1~(220-233) , BB LS 3 1~(234-236) , fif 14
Kb G 3 1-(237-239), g EL &9 11 4~ (240-
250), DU RS 1659 1A (251) , BRIk AT AF
W1A~(252), IREEAEY 14(253) N-Br 2 [0
e GY 11-(254) , REERZEAL G 1 41~(255) LU
KA IEY 1 1-(256).
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9 &4 r E= PN 9> A3 44 7 30k
138 7-hydroxycoumarin [21,26] 151 hainanmurpanin [21]
139 esculetin [26] 152 murrangatin acetate [28]
140 scopoletin 2] 153 2'-0-ethylmurrangatin [27]
141 3,8-dihydroxy—4-methoxy—coumarin [24] 154 paniculatin [27]
142 6,7-dihydroxy—4(hydroxymethyl)—coumarin [30] 155 isomurralonginol isovalerate [27]
143 isomerazin [21] 5,7-dimethoxy—8—[(Z)-3'-methylbutan—1’,
156 oo ) [28]
144 phebalosin [21] 3'-dienyl|coumarin
145 meranzine [21] 5,7-dimethoxy—8—(3—methyl-2—oxo-butyl)
157 ) [28]
146 toddalenone [28] coumarin
147 murrangatin [27] 158 7-geranyloxy—6—methoxycoumarin [28]
5,7-dimethoxy—8—(3—methyl-2—-oxo-butyl) 159 psoralen [21]
148 ) [28]
coumarin 10-methoxy—7-methyl-2H-henzo|
160 ! ' e [28]
149 sibirinol [27] chromen-2-one
150 mexoticin [27]
R,
B R OCH
RS ! 3
O o]
I H;cg ) H,CO 0o . 00 1o oo
5
) =
138 R=R,=R,~R,=H, R,~OH o
139 R=R,~R,~H, R;~R,~OH "
140 R=R,=Rs=H, R;~OCH;, R;~=0OH 143 144 145 146
141 R=OH, R,=OCH;, R~R=H, Ry=OH
142 R=Rs=H, R,=CH,0H, R;=R,~0OH
OCH, OCH, ocH,
= S = BN S
H,CO oo H,CO 0 Yo H,CO o o HCO 0 0 H,CO o Yo
HO oH [¢] HO HO B (0]
o]
OH
147 148 149 150 151
OCH;,
S > A =
HCO” 0 Yo H,CO o0 o H,CO o H,CO 0 Yo H,CO o Yo
o Y T oy Y
(o] o] ©
152 153 154 158 156

OCH;

X X
H,CO 0o o) o o
o)
158
157

L
[0/ o Yo

159

OCH,
160

2 EPAEETHEERXUEWEN
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x4 MNPABEEHHEMERS

i RE G2 ZE k|| W a2k 275 3k
161  7-hydroxy-3',4".5,5"—tetra methoxyflavone [2] 176 rutin [2]
162 3'.4'5,5" 7-pentamethoxyflavone [2] 177 5,7,3,4",5'—pentamethoxyflavanone [2]
163  5,3',5'—trihydroxy—6,7,4'—trimethoxyflavone [2] 178 3',4'.,5",5,7,8—hexamethoxyflavanone [2]
164 5-hydroxy-6,7,3",4',5'-pentamethoxyflavone [2] 179 5,6,7,3",4",5'-hexamethoxyflavanone [2]
165 5,6,7,3",4",5'~hexamethoxyflavone [2] 180 naringenin—7-0—B-D—glucopyranoside [2]
166 nobiletin [2] 181 naringin 2]
167 cynaroside [2] 182 hesperitin—-7-0—B-D-glucopyranoside [2]
168 kaempferol [29] 183 hesperidin 2]
169 quercetin [29] 184 neohesperidin [2]
170 kaempferol-3-0-B-D-glucopyranoside [2] 185 2'-hydroxy-3.,4,5,4",6'—pentamethoxychalcone [2]
171 kaempferol-3—-0-rutinoside [2] 186 2'-hydroxy-3.4,5,3",4’,6'~hexamethoxychalcone [2]
172 kaempferol-3-0-B-(6"—-caffeoyl)glucoside [30] 187 2'-hydroxy-3,4,5,4",5",6'~hexamethoxychalcone [2]
173 kaempferide—3—-0—B-D-glucopyranoside [2] 188 luteolin—7-0-glucoside [24]
174 isoquercitrin [2] 189 2—methyl-6-hydroxychromone [24]
175 quercitrin [2]

161 R=R;=R=R,~OCH,, R;~OH, R~R,~H
162 R;=R;=R,~R~R,~OCH,, R,~R,H

163 R=R,~R,~OH, R;=R,~R,~OCH,, R,~H
164 R=OH, R;=R;=R;=R~R~OCH;, R~=H

165 R=R;~R;~R;~R¢-R,~OCH;, R~H

166 R=R,=R;=R=Rs=R¢=OCH;, R;=H

167 R=R~R~OH, R,~0-f-D-Glu, R/~R,~R,~H

Rs

R, Rs
oo
Ry

R, ©
177 R=R,~R~R~R,~OCH,, R;=R,~H
178 R;=R,~R,~R~R,~R,=OCH;, R,~H
179 R;=R,~R;~R~R,=R;~OCH;, R,~H

180 R=0-D-Glu, R,=H, R;=OH, R,~Rs~R&~R;=H

181 R;=R¢=OH, R;=R,=R=R;,=H, R;=0O-neohesperidose

182 R,=R;—OH, R,~R,=R;—R,~H, R;~0--D-Glu

183 R=R,=OH, R;=R;=R;=H, R,;=O-nutinose, Re=OCH;

184 R=Rs=OH, Ry=R;=R;=H, R;=0-nechesperidose, R~OCH;

OH
HO 00 O Ol g OH
HO OoH

OH OH O

OH O
168 R;=R;=OH, R,=H
169 R,=R,=R,=OH
170 R=0-5-D-Glu, R=H, R;=OH
171 R=O-rutinose, Ry=H, R;=OH
172 Ry=0=(6"-O-caffeoyl)-8-D-Glu, R,=H, R=OH
173 R=0-$-D-Glu, Ry=H, R;=0CH,
174 R=0--D-Glu, Ry=R;=OH
175 Ry=0-a-L-Rha, R;=R;=OH
176 R=O-rutinose, R;=R;=OH

185 R,=R,~H
186 R,=H, R,~OCH3
187 R=OCH3, R;=H

o)

m
(0] CH

189

3

B3 MHEAEEPHERELSWEN
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190 trans—cinnamic acid [21] 226 3—hydroxyperillaldehyde [21]
191 2—hydroxylcinnamic acid [24] 227 B-eudesmol [2]
192 p—hydroxycinnamic acid [21.24] 228 trans—3B-(1-hydroxy—1-methylethyl)-8a8- o)
193 caffeic acid [30] methyl-5-methylenedecalin-2-one
194 trans—terulic acid [21] 229 4(15)—eudesmene—18,6a—diol 2]
195 isoferulic acid [2] 230 zingiberolide [30]
196 methyl caffeate [24] 1,10-seco—4—E-hydroxymuurol-5-ene—1,10-
231 [30]
197 ethyl caffeate [21] diket one
198 ethyl ferulate [2] 232 alloaromadendrene 2]
199 chlorogenic acid [24] 233 murratetra B [2]
200 cis—cinnamic acid [21] 234 emodin 2]
201 cis—2,4,5—trihydroxycinnamic acid [30] 235 physcion [2]
s octadecanyl-3-methoxy—4- o 236 emodin-8-0-B-D-glucoside 2]
hydroxylbenzeneacrylate 237 B-sitosterol [21-22,25]
203 hydroquinone [21] 238 B-sitosterol acetate [29]
204 2,4—dimethoxyphenol [2] 239 B-sitosterol [2]
205 2—isopropyl-5—methylphenol [2] 240 2,3-dihydroxypropyl acetate
206 2,4,6—trimethyl-3-ethylphenol [30] 241  (7E.,9E)-11-oxohexadeca—7,9—-dienoic acid [2]
207 p—hydroxybenzaldehyde [2] 242 2,3-dihydroxypropyl hexadecanoate [2]
208 3,4—dihydroxybenzaldehyde [21] 243 tianshic acid [30]
209 vanillin [2] 244 hentriacontane [31]
210 syringaldehyde [2] 245 1—tetratriacontanol [31]
211 2—(4=hydroxyphenyl)—ethanol [30] 246 tetracosanoic acid [2]
212 4'~hydroxy-acetophenone [21] . (9S,10R,11E,13R,15Z)-9,10,13~ 201
213 (E)-2-[(4-hydroxyphenyl)diazenyl]phenol [24] trihydroxyoctadeca—11,15-dienoic acid
214 salicylic acid [2] 248 phytyl palmitate [21]
215 p—hydroxybenzoic acid [21] 249  9,13.17.21-tetramethyl-5-docosenoic acid [29]
216 3—methylanisole [2] 250  methyl 6,10-diethyl-12-phenyldodecanoate [2]
217 1,2—-dimethoxy—4-nitrobenzene [2] 251 (4R,5S)-dihydroxy-tetrahydro—pyran—2-one [2]
218  2-methoxy—benzoyl-B—D—glucopyranoside [2] 252 tribulusimide C [30]
219 methyl salicylate glucoside [29] 253 N-(2,6-dimethylphenyl)-N'~(4’—nitrophenyl) 024]
220 (S)-menthiafolic acid [21] urea
221 (4S,6S)—6—hydroxypiperitone [21] 254 N-trans—ferulonl-3-methyldopamine [24]
222 (4R,6R)-6—-hydroxypiperitone [21] 255  syringaresinol-4—-0-B-D-glucopyranoside [2]
223 (4S,6R)-6-hydroxypiperitone [21] 256 2—(phenylamino)phenol [30]
224 (4R,6S)-6-hydroxypiperitone [21]

225

(3S,4R)-3-hydroxy—4—(1-methylethenyl)-1-

cyclohexene—1-carboxaldehyde

[21]
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2 MPABEEEWENE

2.1 HEBHBER  UWFE 6, NIUEUILE A FIZE
A3 B 19 A I A ot i 2280 R ) /N BRI
JEANME 2R BV -2 g R X NO 7= A 4 5 2000 i A
F123-320 Tﬁ?{i’%%'23’32',murrayafoline —-A BB F D
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1-ethoxy—2-hydroxy—3—methylcarbazole
methylcarbazole
2-hydroxy-3-methylcarbazole
1,2—dimethoxy—3-methylcarbazole
clausenalansine B
murrayaline C
carbazole—3—carboxaldehyde
9—methoxy-carbazole-3-carboxaldehyde
murradine B
murrayaline B
murrayanine
9—methoxy—3—hydroxymethylcarbazole
1,7-dimethoxy—8—formyl-2—hydroxy—-3—-methylcarbazole
murratrine A
murradine C
murradine H
murradine K
chrestifoline A
bismurrayafolinol

chrestifoline D

SRPTAE AR T S BT R G T
(IC5<10 wM) (10 pM<ICy<15 pM) (15 pM<IC5<40 pM)

7.7£0.8 - -
6.0+0.8 - -
8.9+1.4 - -
5.1£0.3 - -
8.7+1.3 - -
8.3+0.3 - -
9.7+1.4 - -
6.3x1.9 - -

- 11.4£3.2 -

- 12.1+1.2 -

- 14.0+£0.9 -

- 10.4+2.7 -

- - 15.1£1.5

- - 27.2+1.8

- - 26.7£3.1

- - 17.9+£2.0

- - 21.9+3.9

- - 18.6+2.7

- - 19.3+4.1

- - 38.5£2.5
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22 AmFREM You FIHLEY 3,4',5,5,
7-pentamethoxyflavone .5,6,7,3",4" ,5'—hexamethoxy
flavone \nobiletin . 7-hydroxy-3",4",5,5'-tetra methoxy
flavone .5-hydroxy-6,7,3",4',5 —pentamethoxyflavone .
5,3",5'—trihydroxy—6,7,4' —trimethoxyflavone \5,7,3",
4’ |5" —pentamethoxyflavanone \3" ,4' ,5" ,5,7,8 —hexa
methoxyflavanone \5,6,7,3",4",5'—hexamethoxyflavan
one .2'—hydroxy-3,4,5,4",6'—pentamethoxychalcone ,
2’ —hydroxy-3,4,5,3",4",6'—hexamethoxychalcone ,
2'~hydroxy-3,4,5,4",5",6’ ~hexamethoxychalcone %
Tribolium castaneum 9 3#EE PEHEATIEOY , R IAL G
W 4 (14) —eudesmene —18, 6 —diol .isoferulic acid.
2,3 —dihydroxypropyl hexadecanoate i i {if 4 ¢ 5 |

L HORS T 1) s 1 A B B 0 B i A Sk mT ik —2F
PR HORE o RN A By A ikt 7 ok 7 1T R AL, O
GBI I P 0 A ELAA DT R L X6 RIS e s T
AL A DA T R A AL A W 0F 5%, DU T
A RO IR 3 AR 25, Aol 3 A
PEALH I &

23 WAPBAEA AT I B0 UL
o 2 A0 A W Il R g AN AL (A—-549) - 40 g
(SMMC-7721). J5 e 40 e (EJ). B #5098 40 i
(Hela) . 2VM: (1 005 K T2 4H 6 (BALL-1) . A4k
M3 240 (HL-60 ) FLARMEE AL (MCF-7) /N FUR
ZIRMAML(B16) A FLEE A0 (MDA-MB-231) fl 2%
o di 40 ML (SW480) F B M R A iy il &R . L3k 7.

x7 HEHABREFLEYTRE MR E =

TES wEmAR 0 (%) 25U
A-549 f-eudesmol 50 6.70+1.05 pg/mL
7-geranyloxy-6-methoxycoumarin 50 7.30+£0.46 ug/mL
5, 7- - HEIE-8-((2)-3-H 3L T -1, 3- M3 T o R 50 17.04+0.58 pg/mL
1F 24 JEiR 5.03+2.38 40 uM
9, 13, 17, 21-tetramethyl-5-docosenoic acid 5.73£1.80 40 uM
3-0-p-D-M AT B3 L1 22 WY T 5.43+1.66 40 uM
HENER 10.45+2.64 40 uM
N 7.03+0.81 40 uM
Wi e 2= 20.09+1.03 40 uM
methyl salicylate glucoside 6.55+1.14 40 uM
(95, 10R, 11E, 13R, 152)-9, 10, 13-trihydroxyoctadeca-11, 15-dienoic acid 5.22+1.53 40 uM
2-isopropyl-5-methylphenol 6.39+0.72 40 uM
B-HE MY 5.23+1.22 40 uM
T-RERGER 3.60+3.30 40 uM
LA e 13.54+1.52 40 uM
B2 (S T R T 13.58+0.90 40 uM
IS 10.10£1.08 40 M
luteolin-7-O-glucoside 50 72.53£1.46 uM
furo[3, 2-a]carbazole 50 34.51+1.89 uM
(E)-2-((4-hydroxyphenyl)diazenyl)phenol 50 31.00£1.11 uM
N-(2, 6-dimethylphenyl)-N'-(4'-nitrophenyl)urea 50 41.53+1.46 uM
JUHR AT 50 19.03+2.23 uM
phorbazole C 50 30.79+1.20 uM
3-F R s e 50 24.14+1.46 uM
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N-JCR BRI -3-F L £ (% 50 22.02+1.46 uM
6- I %E-5, 6- — S MR B 50 22.46+1.49 uM
PRI 50 22.14+1.13 uM
piperumbellactam A 50 42.13%+1.13 uM
salutaridine 50 21.13+£1.46 uM
murradiol 50 26.42+1.41 uyM
(2)-2, 3, 5, 4-PUF3k- 0K £,9%-2-O-B-D-Ai A B 1 50 24.08+1.42 M
eSS 50 50.0941.76 uM
piperdardine 50 27.46+1.48 uM
Csmmc2 pewdesmol 50 5174097 ugmL
7-geranyloxy-6-methoxycoumarin 50 9.09+£0.51 ug/mL
1- A -3 P IR e 1 50 40.93£0.66 uM
1- AR B -3- 2 I e 50 46.03+2.05 uM
1- F 8 - 3- F PR e s 50 114.21£5.67 uM
1- P4 -3 F b s 50 15.79+0.99 uM
1-FRHE F G -3- 2 B 50 185.1+0.44 M
it Bz 2% 50.19+0.08 40 M
BT S T 1 35.33+3.29 40 uyM
Ll 2 27.67+2.22 40 uyM
luteolin-7-O-glucoside 50 51.63+1.48 uM
furo[3, 2-a]carbazole 50 42.01£1.21 yM
(E)-2-((4-hydroxyphenyl)diazenyl)phenol 50 26.05+2.13 uM
N-(2, 6-dimethylphenyl)-N'-(4'-nitrophenyl)urea 50 42.19+2.31 uyM
JUHLEHR 50 29.03+1.46 pM
phorbazole C 50 21.10+1.16 pM
3-F& IR A ] 50 24.13+1.89 pM
N-J e B P -3 - PP B 22 (Ul 50 22.20+1.36 pM
6- NI %E-5, 6- — S MR B 50 21.21+1.13 pM
FE IS JE T 50 52.47+1.41 pM
piperumbellactam A 50 32.16+1.79 uM
salutaridine 50 25.13+1.64 uM
murradiol 50 22.29+1.46 uM
(2)-2,3, 5, 4-PUFEdE-— 2R O Mi-2-O-B-D-Hil % B A 50 16.13£1.76 uM
FrRHE 50 65.20+1.46 M
piperdardine 50 31.46£1.71 yM
- ®m pewdesmod s 31.9342.84 pg/mlL
5, 7-Z A HE-8-((Z)-3"-FH2E T /-1, 3-ZIG ) F H 5 50 30.59+2.73 pg/mL
© Hela  peudesmol s 17.8242.34 pg/mL
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BALL-1 f-eudesmol 50 11.15+£1.62 pg/mL
7-geranyloxy-6-methoxycoumarin 50 12.50+1.47 pg/mL
5, 7- T A HE-8-((2)-3-FH T Hd-1', 3- ") BH o & 50 22.54+2.03 pg/mL
10-methoxy-7-methyl-2H-benzo[g]chromen-2-one 50 94.8843.25 pg/mL
T SOADUWAANE LMK 1307091 VR
FINER 14.14+1.49 40 uM
PN 4.5742.03 40 M
Wi e 3% 9.75£2.73 40 M
methyl salicylate glucoside 4.114£3.49 40 pM
(9S8, 10R, 11E, 13R, 15Z7)-9, 10, 13-trihydroxyoctadeca-11, 15-dienoic acid 3.61£1.39 40 uM
S-S b 13.50+1.23 40 uM
T-REFLDR 11.23+1.59 40 M
L s 22.68+0.43 40 uM
B-AS S B R TR I 30.63+2.49 40 uM
L Z= 8.43+3.04 40 uM
luteolin-7-O-glucoside 50 60.13£1.11 uM
furo[3, 2-a]carbazole 50 29.1442.16 yM
(E)-2-((4-hydroxyphenyl)diazenyl)phenol 50 30.01+1.46 uM
N-(2, 6-dimethylphenyl)-N'-(4'-nitrophenyl)urea 50 29.11£1.29 yM
JUH AT 50 24.16£2.31 pM
phorbazole C 50 21.31+1.21 yM
3-FR AR s A ] 50 21.69+1.79 uM
N-J 2B BL R E-3- 1 3L 2 i 50 19.08+1.10 uM
6- I %E-5, 6- SR B 50 19.13+1.76 uM
ARG 50 42.03+1.41 pM
piperumbellactam A 50 31.04+1.42 uM
salutaridine 50 42.46+1.71 yM
murradiol 50 20.03+1.76 uM
(2)-2, 3, 5, 4-PUE5E- 2K 2 45-2-O-B-D-Hi 5 BE T 50 14.13+1.11 pM
JTHRER 50 31.46+1.42 M
piperdardine 50 41.03+1.16 uM
_____ MCF7  Exkm 2535020  dopgM
9, 13, 17, 21-tetramethyl-5-docosenoic acid 21.03+2.94 40 uM
3-O-f-D-MHt e 381 2 Bl - L 2R Iy e 23.92+1.99 40 uM
Wi e 2% 31.90+1.73 40 M
methyl salicylate glucoside 21.14+4.21 40 M
2-isopropyl-5-methylphenol 26.12+3.00 40 uM
T-REFRGR 30.313.15 40 uyM
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L 34.54+1.82 40 uM
luteolin-7-O-glucoside 50 43.10+1.46 uM
furo[3, 2-a]carbazole 50 37.454£2.12 uM
(E)-2-((4-hydroxyphenyl)diazenyl)phenol 50 41.73+1.3 uM
N-(2, 6-dimethylphenyl)-N'-(4'-nitrophenyl)urea 50 29.02+2.21 uM
JUHLFE R 50 31.02+1.49 yM
phorbazole C 50 29.39+1.59 uM
3-Fa0 IR ks I ] 50 23.19+1.79 yM
N-J BT BRIESE-3- 4L 2 B 50 26.02+1.46 pM
6- Al HE-5, 6- S IMART 50 19.02+1.24 uM
FE IR IR 50 13.17+1.17 pM
piperumbellactam A 50 15.7941.12 uM
salutaridine 50 26.03+1.33 uM
murradiol 50 27.79£1.79 uM
(2)-2,3, 5, 4- DU HE-— 2K 2 Hi-2-O-B-D-Hi 4 Bl 1 50 21.46+1.29 uM
IrRR 50 25.48+1.32 pM
piperdardine 50 24.02+1.78 uyM
©BI6 53 S-uihydoxy6, 7, 4-timethoxyflavone s 3.8720.68 pg/ml.
2'-hydroxy-3, 4, 5, 4', 5', 6'-hexamethoxychalcone 50 7.00+0.64 ng/mL
5-hydroxy-6, 7, 3', 4, 5'-pentamethoxyflavone 50 8.66+1.80 pg/mL
MDA-MB-231  2thydroxy3,4,5, 3, 4, 6“hexamethoxychaleone 500 3.80<1.49 pg/ml.
5-hydroxy-6, 7, 3', 4, 5'-pentamethoxyflavone 50 5.9540.65 pg/mL
2'-hydroxy-3, 4, 5, 4', 5', 6'-hexamethoxychalcone 50 7.89+£1.71 pg/mL
Coswaso lteolin-7-O-glucoside 50 6828242uM
furo[3, 2-a]carbazole 50 36.15£2.43 uM
(E)-2-((4-hydroxyphenyl)diazenyl)phenol 50 30.18+1.15 uM
N-(2, 6-dimethylphenyl)-N'-(4'-nitrophenyl)urea 50 24.04+2.20 uM
JURET 50 25.08+1.91 uyM
phorbazole C 50 16.19+1.51 uM
3-FR AR S s T 50 15.41£1.71 pM
N-J 2B BRI BL-3-F B 22 [k 50 24.03+1.16 pM
6- i HE-5, 6- S ARTS 50 20.04=1.49 uM
FE IR IR 50 26.03+1.62 pM
piperumbellactam A 50 26.05+£2.74 uM
salutaridine 50 25.41+1.46 yM
murradiol 50 48.16+1.45 uM
(2)-2, 3, 5, 4-VUFHL-— 2K 2.45-2-O-p-D-A 4 Bl 50 31.08+1.17 pM
eSS 50 32.06+1.46 uM
piperdardine 50 56.49+1.50 uM
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2.4 sTifERFA iR AT F O HA OB
FEFMW], 78 = AR HAE /) AR AR ep | DO B R KR A
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(36 g 2 /kg) K18 g 2544 /kg) 7] 10 21 fiE [ AIG
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T /K SE P R EE L Py 34 R o 2 R Ao 3 b R o e
I = G AR 18 N 2 1 A T K R, BB o e
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JUBR KSR AR Y BE 0 PR = Y] R D) AR )
SR K BREE 2T A0 R AR 2T 4 SR AR AR
F W] X BRI e A S AR M VR G B, TR I A T
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LRI R A3, DA B 43 T e 815 1t g 7K - el
S IR AR A R o
3 MBABEFENEMESH

B /IR A RO S B R 5 PG A S DU AL B A K R
PIRMBEAR AT T 2B . IR & B, ZEXT /N
BEATTE B 452505 30 min I, 300 s i U6 H
JEIRI AL I DI S | AR A A o R
AR IF I 2 PRI PR BRI S BT . 7E 48 h N, 840 3)
PIARAk B P FEAE TS, Z R R M RAE T . ISR iR
T 5E T PUBOIL A K BN 75% £ BEFR UK ) LDs,
18, 535904 69.18 g/kg 183.44 gfkg, 7% W 3 19 i 42 JiK
YR ELA — B . AL KR Y St Tl
Y. KT BULEAE N RIE 256, e
B 7 7 1) 550 6, A 1 2 SR 4 A

ST A E 288 Z L HE T
MR TR B . O A Y R
FEAVERENE L, W TR e R A ST AR X B =
A A BIF T IN 24 U AGET PU H0L L A AN [ 2 U 11
BEVEAE RO FIBLA
4 BRES5RZE

VUL LA A S —Fh Bz 2 B T A R
2y, ARG IEBWITRA o AR HIBFFE R S LT
JUANTT T = 15, TRASIHT DU SR L B v i M i 2 1)
ELURGSFRE AL, AR /R o 8 U L faskk %
T 96 5 1% 1k B0 W R RE Rl RIAL AR 5 HEvk , T e e
PEREPE N2 PR PEA T ST , AR PR DU SO B A R I IR
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