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Research progress of chemical compounds and

pharmacological effect of Euonymus alatus (Thunb.) Siebold

and predictive analysis on quality markers

DU Yu-xuan'?, XIE Zhi-shen', XU Jiang-yan'*, WANG Pan'"
YAcademy of Chinese Medical Sciences, Henan University of Chinese Medicine;*College of Pharmacy, Henan
University of Chinese Medicine, Zhengzhou 450046, China
Abstract: Euonymus alatus (Thunb.) Siebold is considered as the wing-like appendage or wing-like branch, which
was first recorded in the Shennong's Herbal Classic, is classified as a middle-grade herb with the effects of
promoting blood circulation, dispelling blood stasis, killing parasites, and relieving pain. Modern pharmacological
studies have shown that it has pharmacological effects such as lowering blood glucose, anti-tumor, anti-
inflammatory, analgesic, antibacterial, antioxidant, and antiviral effects, and its active ingredients are rich, and
most of the current studies are focused on the flavonoid and terpenoid compounds. This article provides a
comprehensive review of the chemical composition, pharmacological effects, toxicity, and other aspects of E.
alatus. Based on the plant’s phylogenetic relationship, the effectiveness of its chemical components, and the
detectability of its chemical composition, speculations and analyses are made on the potential quality markers (Q-

Marker) of E. alatus. It is preliminarily predicted that components such as rutin, quercetin, hesperidin, catechins,



B-sitosterol, euonymuditerpene A, 11-keto-B-boswellic acid, etc. can be potential quality markers of E. alatus. This
review aims to provide scientific evidence for the quality control and standardized clinical use of E. alatus.
Key words: E. alatus; quality marker; flavonoids; triterpenoids; diabetic kidney disease (DKD); anti-tumor effects
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Table 1 Flavonoids in E. alatus

ETRE) HaEw) SCHR | S HaEw) SCHR
No. Compound Ref. No. Compound Ref.
1 FEEW LA E A Dehydroicatechin A 6 17 442 B Hyperosid 10
2 Hit K -3,7-—-0-0-L- A HETF Quercetin- 6 18 5T Rutin 10

3,7-0-0-L-dirhamnopyranoside
3 Wil ¢ 2% -7-0-a-L- 5259 H Quercetin-7-0-a- 6 19 JLZ % (+)-Catechin 10
L-rhamnopyranoside
4 L 25)-7-0-0-L-FR 4 HE 1 Kaempferol-7-O- 6 20 HIRE 7,4'-Dihydroxy-8-C-glucoxylisoflavone 11
o-L-rhamnopyranoside
5 L 2 83-7-0-B-D- i % HEH Kaempferol-7-O- 6 21 5,4 5"-Trihydroxy-[3",8"-dihydro-xycoumarin]- 11
B-D-glucoside (6",7":7,8)-(2R,35)-flavan-3-o0l
6 W 25W-3,7-—-0-a-L- R ZHEE Kaempferol- 6 22 1 H 1F Quercitrin 12
3,7-0-0-L-dirhamnopyranoside
7 — &Mt Bz % Dihydroquercetin 6 23 Symplocoside 12
8 T % Aromadendrin 6 24 Catechin lactone A 12
9 ¥ 52 ¥ Hesperidin 6 25 (2R,3R)-3,5,7,4'-IU 25t — S ¥ (2R,3R)- 13
3,5,7,4'-Tetrahydroxy flavanone
10 F1 J7 £ Naringin 7 26 5,7,4'-= 35 " 5,7,4'-Trihydroxy 13
flavanone
1 S Linarin 7 27 5-F23-6,7-— A E T 5-Hydroxy-6,7- 14
dimethoxy flavone
12 FrEEF Apigenin 7 28 111 2515 -7- 9 li¥ Kaempferol-7-methyl ether 15
13 11758 Kaempferol 8 29  —EILZEE-7-F 6 Dihydrokaempferol-7-methyl 15
ether
14 5 2 Quercetin 8 30 — & ¥ & Dihydromyricetin 16
15 JrR-3-0-L- i FHEH Apigenin-3-O-L- 9 31 Ji735§ 3-3-0- 245 1F Patuletin-3-O-rutinoside 17
rhamnopyranoside
16 fli 2 2 Naringenin 9 32 B 2% 3 -3-0-25 # 1 Rhamnazin-3-O-rutinoside 17
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Fig. 1 Chemical structures of flavonoids in E. alatus
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Table 2 Nor-sesquiterpenes in E. alatus
I 5 wEY) SCHR
No. Compound Ref.




33 Annuiounone D 18

34 3B-F2HE-50,60- P15 -9-B-7-Hi- KAE B LT 38-Hydroxy-5a,6a-epoxu-7-en- 18
megastimen-9-one
35 (3S,5R,6R,7E,9S)-3,5,6,9-VUF2 FE-7-J# - KA A I et (3S,5R,6R,7E,95)-3,5,6,9- 18
Tetrahydroxy-7-en-megastigmane
36 WEE R Grasshopper ketone 18
37 8,9- ¥z SE-JHM-1H 8,9-Dihydromegastigmatrienone 18
38 9-FK A& ['JHE B 9-epi-Blumenol B 18
39 Corchoionol C 18
40 (3S,5R,6R)-5-323E-3,6- 158 - p- 5 B == [ (3S,5R,6R)-5-Hydroxy-3,6-epoxy-S-ionol 18
41 (3R,58,6S,7E,95)-5-H 5 3%-3,6,9- = J2 5L 7-J- KAEF I ST (3R,5S,6S,7E,95)-7-Ene-5- 18
methoxy-3,6,9-trihydroxy-megastigmane
42 3¢ PR Loliolide 18
43 5R,65-6,9,10-trihydroxy-megastigma-7-en-3-one 9
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Fig. 2 Chemical structures of nor-sesquiterpenes in E. alatus
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Table 3 Sesquiterpenes in E. alatus
%5 waEm SCHR
No. Compound Ref.
44 14-57 G BEFE-Hi 762 A 14-Isovaleryloxy-neojunceol A 18
45 6B,150- — LTI -9B-WR M k-4 8- F4 k-1 0-2- FF L T Pk - 20 AT T - - — ST A5 MR 18



6f,15a-Dihydroxy-9f-Furancarbonyloxy-4/-hydroxy-1a-2-methylbutanoyloxy-2a-propionyl-
f-dihydroagarofuran
46 68,150 LT F-20,98- IR EE R -4p-F5 3 -1 0-2-F 3 T B -5- A DUEIR 68,150- 18
Diacetoxy-2a,9f-difurancarbonyloxy-44-hydroxy-1a-2-methylbutanoyloxy-4-
dihydroagarofuran
47 10,20,6f,80,150-10. £t 3k -43-FFE-36-2- H S T It Ik -1 2- A 15t 56 -8- - 5- — ST Ik IR 18
la,20,6$,8a,150-Pentaacetoxy-4-hydroxy-34-2-methylbutanoyl-12-nicotinoyl-8-oxo-f-

dihydroagarofuran
48 lo,20,65-= 2Bt 3E-95- MR BE 3 -45- 383 - 150-2- F 3 T B -8 - R ITE R 10,20,66- 18
Triacetoxy-9p-furancarboxy-44-hydroxy-15a-2-methylbutyroyloxy-f-dihydroagarofuran
49 Madolin B 18
50 rel-(3R,58,5aR,6R,78S,95,9a8,10R)-10-(Acetyloxy)-5a-[ (acetyloxy)methyl] octahydro-9- 19

hydroxy-2,2,9-trimethyl-6-(2-methyl-1-oxobutoxy)-7-(1-oxopropoxy)-2H-3,9a-methano-1-

benzoxepin-5-yl Furan-3-carboxylate

51 rel-[(1R,4S,4aS8,75)-1,2,3,4,4a,5,6,7-Octahydro-4-hydroxy-7-(1-hydroxy-1-methylethyl)-4a- 19
methylnaphthalen-1-yl] methyl-3-methylbutanoate
52 6a,12-Diacetoxy-24,9a-di(f-furancarbonyloxy)-4a-hydroxy-14-(2-methylbutanoyloxy)-4- 19
dihydroagarofuran
53 lo,20,6p-Triacetoxy-4f-hydroxy-94-(f-) furancarboxy-15-[(a-methyl) butyroyloxy]-f- 19
dihydroagarofuran
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Fig. 3 Chemical structures of sesquiterpenes in E. alatus
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Fig. 4 Chemical structures of diterpenoids in E. alatus
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Table 4 Triterpenoids in E. alatus

I 5 ey SR | i wEY) SCHR
No. Compound Ref. No. Compound Ref.
58 28.38,220- =35 3£-12- 2 J5 ) Urs-12- 18 81 F IR Oleanolic acid 23

ene-24,34,220-triol
59 2B,30,220- =2 F-12-F B 1R Olean- 18 82 11-$FE-- L5 1R 11-Keto-p- boswellic
12-ene-24,34,220-triol

60 i A JEAERA Taraxerone 18 83 LW 11-3R3E-B-FL AR Acetyl 11-keto-f-
boswellic acid

61 A FEFERE Taraxerol 18 84 MRS Betulinic acid

62 HFAL 2 H JC A Primulagenin A 18 85 Wi S L5 2 Camaldulenic acid

63 AR 36 B K2 Maytenfolic acid 18 86 AFBE-30-F53E-3-HH 30-Hydroxy-3-
friedelanone

64 H H- 2/ Germanicol 11 87 K hE-29-F2%-3-F 29-Hydroxy-3-
friedelanone

65 TR ER Arborinone 11 88 B-E IR B-amyrin

66 R P Fr 2 BE epi-Lupeol 11 89 34,28-Dihydroxy-12-ursene

67 P15 5. B¥ Lupeol 11 90 TFAHENEE A Wilforlide A

68 3/,28,30-Lup-20(29)-ene triol 22 91 A #EH Friedelin

69 AR Betulone 22 92 TR EE Isoarborinol

70 28,30-Dihydroxy-3-oxolup-20(29)-ene 22 93 N HE=HER A 38,22a-Dihydroxyolean-

12-en-29-oic acid
71 Messagenin 22 94 30,220~ RS EUR-12-445-29- 18

3a,22a-Dihydroxyolean-12-en-29-oic acid

14

14

14
14
24

24

24
24
24
24
25
25

25



72

73

74
75

76

77

78
79

80

Ji& =1t -5-¥-35-BE Glut-5-en-3-ol

1L #5 8 Maslinic acid

i 75 J#k 2 7T Hederagenin
3 SR 11o- F AR ST 3R -12-Ji5 3-Oxo-
11o-methoxyolean-12-ene
3p-F2 - 1-AA- TR - 12 5-28-1% 3-
Hydroxy-1-oxo-olean-12-en-28-oic acid

AERTE Ursolic acid

20-F2 3 A8 R 20-Hydroxy-ursolic acid
P15 5 Lupenone

H#EIEEE Betulin

22

22

22
22

22

22

22
23

23

95

96

97
98

929

100

101
102

30,22- —FRFSF I R-12-4%5-29- 1%
3a,22p-Dihydroxyolean-12-en-29-oic acid
220-$25-3 -5 AGF R -12-05-29- 1K 220-
Hydroxy-3-oxoolean-12-en-29-oic acid
24,24-Dimethyl-reissant-7(8),25-dien-3a-ol

Dimethyl-regelin

fA[H-22(29)-J%-3 8-l Hop-(22)-29-en-34-
ol
20,3f- "2 F 5 75-12 175-28-F2 2a,3p-
Dihydroxyurs-12-en-28-oic acid
RARNERE Epi-friedelinol
3B-F23-30-2 BT e 456 -20- B 38-
Hydroxy-30-norlupan-20-one

25

25

25
25

26

27

28
28




“"OH

79 R,=H, R,=H

66 67 68 R;=OH, R,=OH 69 R,=H. R,=OH
80 R,=H, R,=OH 70 R,=OH, R,=OH

7 72 R,=H, R,=CH; 73 75
74 R,=OH, R,=COOH




93 R,=OH, R,=Rs=H, R,=OH
94 R,=H, R,=OH, R;=H, R,=OH
95 R,=H, R,=OH, R;=OH, R,=H
96 R,;=R,=0, R;=H, R,=OH
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Fig. 5 Chemical structures of triterpenoids in E. alatus
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Table 5 Alkaloids in E. alatus
ZTRe] waEm SCHR
No. Compound Ref.
103 T ¥ 8% Evonymine 29,31
104 TP #k5% Evonine 29,18

10
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105 Hr PP $58, Neoevonine 29,18
106 YL Ik Alatamine 29,31
107 BT &7 P8 Neoalatamine 29,31
108 5 N ERE Wilfordine 29,31
109 % /N BT Euonine 31
110 WmnfEEE Caffeine 26
111 Alatusamine 30
112 Alatusinine 30
(0]
N
O~ N
|
110
104 R=OAc 106 R,=COPh, R,~R;=OH, R,~Ac, Rs=0
105 R=OH 107 R,=COPh, R,=R;=OH, R,=H, Rs=0

108 R,=COPh, R,=R;=OH, R,=Ac, Rs=-OAc

109 R,=Ac,
111 Rj=Ac,
112 R,=Ac,

R,=H, Ry=OH, R,=Ac, Rs=-OAc
R2:R3:H, R4:AC, RSZ/))—OAC
R,=R;=OH, R,;=Ac, Rs=-OAc

B 6 AW KEMBRIL A

Fig. 6 Chemical structures

of alkaloids in E. alatus
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Table 6 Other compounds in E. alatus

pEz s 1z Sk
Classification No. Compound Ref.

PSS 113 FARIEE Coniferaldehyde 18

Phenylpropanoid

114 3-FE - 1-(4-F - 3-HE R K)-1- B w-Hydroxypropioguaiacone 18

115 (1'R2'R)-F BIAEYZ: H il (1'R,2'R)-Guaiacy-glycerol 18

116 C-ZE75Tik £ % C-Veratroylglycol 18

117 BB Z B Evofolin B 18

118 B B R 57 SR BRI Feruloy malate 18

119 B B R S SRR 6 FF B (14g) Methyl feruloy malate (14g) 18

120 Bl 25 85 3 SRR T 1 6 (144) Methyl feruloy malate (14i) 18

ARJEZ K Lignan 121 FEIRSFIEUTFA W R EY Secoisolariciresinol 18

122 B HIGANEEE Prinsepiol 18

123 P& Fa G EE Lariciresinol 18
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3 R4 Phenolic

acid

124
125
126
127
128
129
130

131
132

133
134

135

136
137
138

139

140

141
142

143
144
145

146
147
148
149

150

151
152

153
154

155
156

157

T &M EEE Syringaresinol
¥ BEE Pinoresinol
FHAT B I Medioresinol
g FK T Balanophonin
S A JE Tsolariciresinol
it AHE % B Ficusesquilignan B
H Ei % D Hedyotol D
Euonymolin A
(-)-2 IR 2= %K (-)-De-O-methylmagnolin
(+)-De-O-methylepimagnolin A
(H)-T#HFME& (H)-Syringaresinol
(+)-V& A2 g 4'-O-B-D-Mt IR %] ## 77 (+)-Lariciresinol 4'-O-f-D-
glucopyranoside
#F T #1E & Episyringaresinol
I FINEE Ciwujiaton
(-)- 5 3R-4,9,4',9'- PUFEHE-3,7,3",5"- P4 45 Hk-8-O-8"- HT AR IG5 ()-
Threo-4,9,4',9'-tetrahydroxy-3,7,3",5'-tetramethoxy-8-O-8'-neolignan
()-7738-4,9.4,9"- PU§EHE-3,5,7",3"- DU HAE 3L -8-0-8"- T A fIE & (-
Threo-4,9,4',9'-tetrahydroxy-3,5,7,3'-tetramethoxy-8-0-8'-neolignan
(7TR,8R,T'R)-(+)-Fg A HEW) (7R,8R,7'R)~(+)-Lyoniresinol
(+)-Simulanol
S XA AAEE (+)-Dehydrodiconiferyl alcohol
(-)-Dehydrodiconiferyl alcohol
(+)-Dihydrodehyrodiconiferyl alcohol
7R,8S- L AIAFE T = BE-B-IA MRS RE 7R,8S-Guaiacylglyc-erol-8-O-
4'-(coniferyl alcohol) ether
78,8 R-Guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether
7S,8R-Syringylglycerol -8-O-4'-(synapyl alcohol) ether
78,85-Guaiacylglycerol-8-O-4'-(synapyl alcohol) ether
78,85-4,9,9'- =& Hk-3, 3- " HIEHIE-8-0-4"-FT R flEE 75,85-4,9,9'-
Trihydroxy-3, 3'-dimethoxy-8-O-4'-neolignan
TR,8R-4,9,9'- =333 3"- ~ HEH KL-8-O-4-Fi A lE &K TR,8R-4,9,9'-
Trihydroxy-3,3'-dimethoxy-8-0-4'-neolignan
De-4'-methylyangabin
HE 2 C Hedyotol C
Threo-buddlenol B
£, I C Hedyotisol C
.1 B Hedyotisol B
KRR H IR p-Hydroxybenzoic acid

3-HAE I -4- 3R KH R 4-Hydroxy-3-methoxybenzoic acid

18
18
18
18
18
18
18

32
32

32
32

32

33
33
34

34

34

34
34

34
34
34

34
34
34
34

34

34
34

34
34

34
35

35
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158 3,5- 7 AR 2k -4 ¥ 3L IR FFRR 3,5-Dimethoxy-4-hydroxybenzoic acid 35
159 2K H iR Phenylformic acid 36
160 FABY R Usnic acid 36
161 Ji JLAER Protocatechuic acid 8
162 2,4-§2F-6-H 2K R S Methyl 2,4-dihydroxy-6-methyl 37
benzoate
163 Xt & 5. KB p-Coumaric acid 11
164 4-TN IR H R p-Propoxybenzoic acid 11
165 WiHERR Caffeic acid 11
166 FiZE % Ferulic acid 11
o (0] OH O OH
NH OH on o O
HO Ri HO OH HO O
OCH
3 OCH; OCH, ocH,8
113 114R,=H 115 u L
116 R,=OH
o 1 Ry
o)
N0 Ry HsCO
Rs
HO o Re HO
OCH,
H,CO
118 R;=R,=OH 122 R=Rs=H, R,=R4=R¢=OH, R,~OCH; OCHs
119 R,;=OCH3, R,=OH 124 R;=R,=Rs=OCH3, R,=R;=H, R¢=OH OH
120 R,=OH, R,=OCH; 125 R=R,~R;~Rs=H, R,=OCH;, R&OH 123
126 R,=Rs=OCHj;, R,~R;=R,~H, R¢OH
151 R,;=Rs=OCHj, R,=R5=R,=H, R¢=OCH; OH
HsCO Ra OH
ST
-, OH o
[ "
Ho Ry \ OCHj3
X OCH,4
o OH
129 R,=OCH;, R,=H
H;CO 130 R,=H, R,=OCHj,
OCHs
OGlc

OCH,
131 132 R,=OCH;, R,=H 133
H3CO OCH3 134 R,=OH, R,=OCH;
OCH3

H3CO

OCHj o OCH;
OH OH
HsCO  HOH,C
OCHg © OCH,
136 137

13

HO

H3coj©\\.. o
OH HO

OCHj
135
OCHs

OH
OCH;4 Ry

HO OH

O
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138 R,=OCH;, R,=H
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H3CO

HyCO on CH,OH
H-C-0
HO ; :; N O -¢-oH \
OCHg> @ @ Ry OH
OCH,

H,CO HCO OCH; HsCO R; OCH;
OH OH
140 141 R,=OCH; R,~4-CH,0H 144 145 R;=R,=H, erythro-TR,8S
142 R=H, R,=4-CH,0H 146 R;=R,=H, erythro-75,8R
143 Ry=H, Ry=0-CH,OH OCH3 147 R=R,~OCH, eryihro-7S,8R
HsCO HyCO
CH,OH CHZOH
H- c o \ H‘? 0
HO-C-H HO-C-H
HaCO OH
H3CO H3CO
OCH;
OCH; OCH,
OH OH OCH
OCH
3co N HSCO s
148 threo-78,85 149 threo-78,85 152 153

150 threo-7R,8R

COOMe
OCH,
OUQ
HO
oc:H3
156 R;=H 160 162
157 R;=OCH; OCHjz
OCH;, HO,
o OH
X COOH o_~_ Ry X COOH
@N O ST o
HooC OCHs
165 R,=OH
166 R, =OCHj; H,CO
HO
HO o 154 7", 8"-threo, 7", 8'"'-threo
OCHs 155 7", 8"-threo, 7", 8'"-erythro
HsCO OH
Bl 7 S F AR S L
Fig. 7 Chemical structures of other compounds in E. alatus
2 HE{ER

[t 55 S P S 3 RN T, SR 7 P 5 1 S AT 28R 7t AR T8N 53 BT EE A o
BURZGERAT FE R W] A7 P AT B b . UM DURT LR 4EAL R AR AT DUR USRI TR 5
SFEZ RG], HAE TR R S SRR DA 2 S o B IR R
2.1 BEm#E R HH K AE

il R A B2 IR SR T T VR Y, L B R B AT O, TR, R
A, ARBH T, AT RS, i R REANH AR, AV B S A s 2 B, ABE
B 5 R AR NIk 25 R I T W PR I S RS 1) T s 0, ORI, SRR R A
J I AEHE FRID S H IR ACREVR ST T4 52 53, 140, Choi S5 ORI Y 22 A € 1 BRI 35 )
T BB EMERIR . WEBRTEIC. (L ZEMWARh R 2 5 A 5 1) o 3100 1 B4 1
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TETE (ICsofB2> 5N 83.6+ 85.3. 107.8+ 96.8 umol/L) , H. 5 Rkl AH L it 2.88~3.71
&% Zhou S5OV I A 1 25 T 3 i i AL A0 A i A 38 B W0 0TS 2 44y (peroxisome proliferator-
activated receptor gamma, PPARy) 5§35 ML P B2 Jl & 2= #KH0, 456 qPCR 55 Western
blot 25 & A R AR pPPARyHRIE B,  EINAIVEH] PPARy n] d i 8 15 i 245 48 [
Fa (tumor necrosis factor, TNF-a) il g i A M 35, IR % R (1 J06 B R AR HT, 1o
JRBFRE TS, WNeGE RS I8Pl MAh, Jiang FWWFFLERM, =77 Y & vl il
PO T Ex #95K 7 2 (nuclear factor erythroid 2-derived factor 2-related factor, NFE2L2)
/4T & N4 -1 (heme oxygenase-1, HMOX1) 3l B3] ML385 Sk 59 & 95 K B0 AL
HAVEA R dH IR T R WU, 45 SR ORI SR P A R 2 AN R 2R S R A
K, EATANE I S NFE2L2/HMOX 1 38 B 4 PR K B Co VLA B S A A B T
T YA LA
B PRI B HEZM (diabetic kidney disease, DKD) A2 B H R 51 S (018 14 B T 1421,

FER BRI b, SR R DA 2 ml 2 07 T 338 6 o oh B /N BR 493 BT 35000 T, AN e
DKD. Han %515 H UPLC-Q-TOF/HRMSF 43 AR 1 UNIFT #1554 Y i ) 25 4k 2 1k
SBAREE AT E, HIZ NS AW BRI SR A G e, RO = i
By, JLASEEE 11 /MR W Re e SRR T RIS TE YRR o Xie 1441 3 i I
% P2 T VRO AL A I 3O TR P ) R By, 4 B R 2 R S
A= KK F-p1 (transforming growth factor-f1, TGF-f1) 145 4E4H 4345 K H ¥ (connective
tissue growth factor, CTGF) 7 DKD A i B I i i 2 Rk 1M 2% DKD K BT Dhg. Wei
A5 TS 358 S0 ] 125 K 2 4 R BAFH YR 5 P R AT VA 77 DKD FO4RAT, Ay DKD 9 pLE 22 2
CHOREIED, JFSRIA OB R, WO FRETY, BOLE AT MIPER, JRITREIR
TR ER T o Fu S50 X 5 B AT R3S RO, PSS A IR K A 29 2 30 AT AR
B, BEEEREAENAE. ETRRE. SMERZ I, U DKD AR 4 1k
R HL. Chen 256148044 30 A SPF 4 H A K HMEME (1 S AT 70 2 E B 45 25 JE It e, WL AL
i P CEESEEY) (EEEA) 4255 X R IiE+ Ky Cl IR #E %A (blood urea nitrogen,

BUN) . IiEWLUEF (serum creatinine, SCr) . A % (malondialdehyde, MDA) . H4HjE
/% -2 Cinter-leukin-2, IL-2) . IL-6. TGF-B1 fl TNF-a )& m KV 5 B 4T T
Paller 1F4), 45K 27K EEEA ft 2 3 LK R ILiEH K. CIv BUN. SCr. IL-2. IL-6.

TGF-1. TNF-ofl MDA /K, JALHI AT 85 3 2 sl 2 8467 BAMER , FHIE T 5 AR
SN A0 T TNF-0-#% K T--«B  (nuclear factor kB, NF-xB) Hl TBR1-Smad2/3 {5 5 iE K H
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Ko BRUELZ AL, Wang S0V i 15 21 55 B 10 7K S BT R W5 5 10 P 3 4 45 42 0 5
HOKSREU) e ] RE/6A 40 (I B AL T B, 38 3 A5 L A Rl ok o5 i s 00 DA
AL o
2.2 $ubhiE

iR A Bk H T T I (s ™ IR 1 A SE DA R 2 —, BA BRI B TR, &%
B AU e BT . R 2022 A [ SO O R AT AR R, FRIEDERE R R 12 482 75,
FET NELZ 321 73, HLJRIE S0 B A A iR A 1500,

iR 76 o g AR IR VE I, A A R (¥ R AR R R T AU T S B A, B
AVE MLAG 2 VAT R i R 2R, Hoh 25 T HANER D, SR Z M5 E, Bk
FERR YT T B ARSI R 3, RO TR, R SRR U T 2 g A n] 0 4
JRESE AR e 200 A, DA R LR 40 i 45 7= A B A, bR A M 3 K . Lee
S5 SVIE BFY B 755 1 F LA 7 58 R T T 5 2 8 0 1 Rl C 0 e S o) 0 JULORE 4
B, I TS SR AEMAE TS . Tu SRR A (380 IR IR B 48 R 455 Hh 4y
B 8 M= WA G, JER MTT A4 i vg vk, 25987, 7£ 10 mg/mL RV
T, AWK LE-30-F23E-3-0 . Ak bt-29-F2 36 -3-FH . friedelin. -7 W fiE 3 Al 3,28-
dihydroxy-12-ursene %} MDA-MB-435 4 il f¥) 411 i1l 2 73 75 4 57.38% .+ 19.74% . 10.99%
10.07% M1 9.27% . Cha S5 2% F B JI g 335 02 0F 70 1 8 i 1) £ U4 %o 68 ot < 8 2 1 18 9
(matrix metalloproteinase 9, MMP-9) JEVERAMGIMER, WKL, R P IE T B AL
(ICs0 = 65 ug/mL) % MMP-9 £ [ 7K fif 7% 14 B #0 i A FH B B &5k . Fang 5528073 55 15 31 9L i
FIrh ) 6 N EARAL ST HL-60 i A MR AMBEVE N B, 45 R B S 5 5 -4-46-3-1
AR R, P S EE. 3p-hydroxy-30-norlupan-20-one )54 B & (30 HL-60 40 g 25 K 3%
Pho Lin S50 78 & 90T 7 B nT S 70 st vk ) 5 OB R 40 il MMP-2. MMP-9. R i 7!
AR REINRIE, Bl E-SEEANRER TR RZNER, A, Prmit
AFANETERE BRI T 1 (SIRT1) /p53 5 F il i % 5 e 41 HepG2 T, JFHE
R4 (cysteine aspartase, caspase) ZRIKIML, KAEILPUIME FIVEFH . Kim S50 G &
PR RIS B4k &) alatusols A-C 3-F25E-1- (3-HA 422830 -HEH-1-F. (B> -Fi
PR AD (E) -FAFIEERT A549. SK-OV-3. SK-MEL-2 1 HCT-15 4 fifd % B A B 5 () 40 i 5
Yo Bb4h, Zhang 55 U4F] & B 1% HEAR A 245 5 570 h SR B A) B 45 3 2 b = s RS
I HHEAT HURE IR, 45 R R B 11- 3R -p- AL B R 2 11-BiIE-p- AL H 1R
7£ 10 mg/L ¥ % X%t BEL-7402 Al HCT-8 40 i 5145 5 25 i 40 3% 1 .
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2.3 IR A RARFTER

JFET4Eqk (hepatic fibrosis, HF) Je4k & T4 005 5 DA AR AR BT & e Faefd AN~ 1l
P LU FAREE SRR, A2 2P0 A5 R J PR A 7 28 JrF s (1) S B AR, v B IR
e A AdE, BRI A, d AR R H R SRR B A AR LS IE R A
AREE AN B2 M ARG, K I AG A B AR A BT 00, o R 23R T R EF 4k B
A7 FRER/NER A, HRFPANE, A% MR T, IR LT
S U R HF . LT b B Ak A S R R AR P 4 DU S B (CClo) 51k
e E . NERAEEBE. RIMNARAEEBRE. o« FIEINZIEA (a-smooth
muscle actin, a-SMA) . [ HZEEH (collagen 1) .« TAR1. Smad 2/3. TNF-afll p-NF-xB
(it s, BT AR BE SOE AN A A IR, e DB S ) L2 R AR A BUR IR £ D7),
W 5 S8IIE Iz 5 55 8 38 L ) JORE Rl TNF-aee IL-14. IL-6 25 T ek iR o /2, b
VB kAR -2 Rk, i Bel-2 AHOG X 8 A caspase-3 IR, AR X LI & AL ) BT
BUNR PR thAh, Wan SEBOVR IR P AT 2 RS A R 0GE CCL i 3 1/ BT
R4tk HALHI AT BE 5 H0H) TNF-af) 70, HEMFEKa-SMA. collagen I FKIEA K. [FI}
Huang 55 O 78t 11F S 5 57 P 7K 2 B w308 5 1815 P A R I A AR 470 ) P i o i 44 Je
7 SO S A0 A S B, PRI e Mg, S22 B PH AR 2T 4k, S T ThRE .
24 %, MEK. IEER

5 0 0 A0 DA A o % o e 2 410 1) 00 R A 25 W KO RE A L TR A VR 4 R o Bl 22
(lipopolysaccharides, LPS) -5 K] 48 5E A i k2D CLABIA A 0 A 245 A e H ) 700 T R
A R A, RIE R, R BT PRI T I (38,160)-3,16-dihydroxypregn-5-en-20-one
(ICso = 12.54 umol/L) 8 Id T I 22 2 35 L 8 4 B¥  (mitogen-activated protein kinase,
MAPK) . NF-«B #lliill & 1l a/B+ NF-xB #Ifi| & Ha. NF-xB. p65. 3 —AMNEAE
fi (inducible nitric oxide synthase, iNOS) FIIAE A8 2 K&, MimFIH LPS i 511
RAW 264.7 EREA L NO P AT A BT R AR Y. [, Jeong SE2SIA WL h S2 HUAS
B P =R S, T CE AN EE A fI demethylregelin A% 2 9 5 4 5 43 7E 100
pmolV/L WKEE T, e A FEK RAW 264.7 ELRR4H i+ LPS 53 (1) INOS £ H K& A NO
(A e, AT JRE 1 & 8 o B4t Zhang Z5I25R A A PR 4 B85 71, KA BERIE N
S 1 531 MY ) R BR R A B UGS AL AT B Ry, 5 SR VR R TR B R 1A DL AT B
M dR R 25 o T SN TR b 2 B SRR (M e 3R L Il Ry R E LRSS R 544 R C X
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B AT IR AN LR RE s, S5 R EoR, XM S a BRI bR RE S, FLIERR
DPPH [#168 J1K UCAH B 3> S5 LA RR> 4R 3R C> 1L 25
2.5 HitfER

R ) r B R 24 i 3 R AR P ) B3S 4 AR R 1) 2R BRI 1, AL
TR NARINEIERSy,  Fo AR RO BE K S BB 22 G0 A v o 8 A ok 22 5 9 8L 7/ 400
HIME 5 VAT B O B AR S RO 45 A R R AR R AL, DR AR B T B A S
PSS AR IR AT N, Lee 25045878 EEEA A i ixk F) 122 P A0 Al i 40 0 S Rp 400 P A% TR 7B
SEARTEAG R FIECAAR (RANKL) IR AN B HAM K] RANKL /15 (R85 4 il AR i fs 5 i g
A RANH R AR R, R TR DL UHPLC-MS/MS %5 57 P FhHER IR . 5533
Rl LR E. RILKE MRS A WA R IEDUE TSR FIBUE TR BAAE 7 TH A
VETERI DTN Xu SEOSVE I (A ST 7 52 3048 70 35 S0 2 b B, HLmiF sk
GRFT PR IRWEYT LIS MPUW B BRI tE,  H 28 HPD-100 A% I8 W Bt 5 47003 25 Bk JJ 3 58
3 BHAR

DR 2 A ROE TR SRR Se sk fh . AR P RAT 2 M2 BAE A
HA M2 HHAR R RS AT OGE . IREARRR (ZiEie) h
A NEESL, AN NRFTFITCRE . Tian LR K G200 8 /N BRUR B, 45 F4AIE e
RPN T RAFRIER, B R, 3E—5 SO0 R P T sk
R, SRR IR TR EU T LDso 7 20.79 gikg, 95% AT {5 FR M 19.36~22.33 g/kg,
LU 60 kg MR BREHEE, BIEAMIT 387.76 ¢ A PIA 25, WA HLAE— 2 7 BV 1 A B
FA& 22451 o WanglO7%F YR PIEAT 2L SRR 9T, 45 R 30R Wa PI7E F 2570 &t A 24
FE 300 £ LABES, NRIFAR B ISP A T IEARIR . XA SR, AT LT R
SR ERE M N, (F R OC T AT R SR R HE AT 2R G0 4 THT A 22 A M VP A R R 2
WIS, W AR gt — R ST R R AT A 2 — .
4 Q-Marker TR 547

PEAESR, X B ZEBE 3 H ) Q-Marker B, HOAH AW TR 2 —08, HAZ L W%
B T 5 wAMER RO R, A TR a LB, ZREC. Hir
CrREZ ) X BRI ZM I Toleat,  HOm SR b 4R b 7 TS D BUBUIRYE . 7E BEERRL
ARSI 0 KA K SCHRBEAT A R, N T TN AT R REAT SRR, IS AT R REAT
Q-Marker PTIIN 43 H7,  BCRT g YA 57 1 HL 5 B 505 I PR N FH 2 ik 525
4.1 ETHEYFESF Q-Marker U 734
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RETANFRN LT . B NHESE, BEFPHIYE. ZBEYAE 220 F, 73K
E AT 111 F 10 2850, 474881, HApREP . FAM. Mgk, B NZHE
R G 2501, %@ E BN R AR P TR B RS A, B2 A
AAERBRIE . 35 B2 S0, B SRS b s se i . &, i
My. JLZXE. catechin lactone A S5 B ML A H T F =% AL S-S FE. 11-HRIE-p-FL
ARG R EY), H B IERINES a2 YA P B A0 £ R A e sy, R R R
HAE Bl . Bltn: Zhang SEU2 L HT I Py B A E H JLZR R L catechin lactone A
I 22y 53 W A &4, W TR I IS5 K 2 w0 o 381 460 LY B VR AN 3T3-L1 4R
5346e Zhao SRR F & F (4385 4 B A AL BRI 2> B AR BLAS R MR R &bk
B SIS, JER I AR R RS T IR VR, GREWIILERR . W,
S BN Y A BT RS M. 28 B, RERRR RO R, FEER. LEm. L
A% catechin lactone A 57 1] 1N Q-Marker 12 (K4, tbAh, BETPIHH) 11-3k
F-p-A TR LBE 11-BFE-p- A FIR . A LB TR 17 U4 e O TP JE A 7y B 45 3
()0 R 285 A Sy Y B SFITERE ) Q-Marker i CHE -
4.2 BFHERSY 5B Q-Marker Tl 434
4.2.1 o 5 % 4a X

T 2 Th R0 P R E R 4R 5 T I PRYATT 1 FH (¥ 6 45 5 M, & 48 5 P2 I PR FH 24 1 3 22
WHE 22—, B2 1o SAE G DA K B /2 Q-Marker 6 1) OCHE . SRETR &R E HI1£ 5
2y, ZHPIRIEA, ZAMIRERT (RAREZ) , fEiZicieh, RS EEIHONEL
T, NI, BEWE, L BRI, RAREFRETN, (HAEFAR) IRHCRETNZA,
FUAEAE, HARN: “EBHS, B, b, RIE R AR .
WEEICE, PR M@ XL, R RS DI Zhang T 5T K I
11-BidE-p- AL AR . AL RS =Wy B SR . ST EENE, 5 RSP 5F
ISR G T AR DGR . Hao S5 S0 R AL A R rh B G Mt 3, W BB CTGF 3Rk,
s BT TGF-p1 i&4%, (44| CTGF (23K, MM S 21 22 5l R 155 993 5 /N BREF AL fr)
YEM . Li 20493 1 TCMSP #0405 e 57 176 ST P I A 27 5 o), ST SR RIVA 7 oG dof 1P g
TEAR T AL & DI EEAEHE R 0T 3 AL AV R . LRI RIp- 1 S, AR R HR
PRSI F A U855, Chen ZEUSIZE WFT T h 43 B3R HN 6 b &4, Hrh LB R NRE
(B WA A B B fet e, P UBE TG P B9, Zhou ZE10TSI I\ FLEE I b 2 85 HH AR R M 2 &
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FER T M RIS A B R R R 23 e, DL B TR R R R A
()2 A A5 HL R 9% 138 2% 45 G5 T AR

gil, hERETH P AR A ARG, RETR PO R FEER. T
LI 22 S S W A FIB- 73 (S« 1 1-FRIE-B- AL B TR I o S AL G A BOa A, I
G DRORFE I FZY AL, AT R Q-Marker FEHES % .
422 oy 5HE R X

FURA e 25 S Th UM, ARG AR A 25 BO AR B vh R P 2 e rh e A
BB UCN T REYS . Bele. RRlR, BAVE . A, B, BRSEA, FZEAM. .
BZe. DURIETORI, SRR MY Al N B A S R IR S RHE R T REJE P, T 2 ik iy
VIR IR R 2 S R B2, IR ARER G U, AR, M. A
02, Wang S5EUIR HI SR E S AT AL BT 718, SR B R A S sy . 5B
S R BRI ST R, SRR IUVAIF & T 25 R A IS BRI AV RInE
RER Sy, WP L PRI SRR EMERGIE . BIRGIMER, X5 REHIAR
LR HUR . PR IR SR IART & BRILZ AN, Chen Z5USHEIE X (e AR ILAN
W25 MAEBEIRGE, 455 R R FE M vk 24 oh 3 T R A B L R SRR R A
Gro WRIEBLAI AT, REFI PRI BES . B A R T A BRI A R K
Zo ik, BECHPREAOBE EESE ARV R T ARG R 25 80 E B
fifh, AR AIE Q-Marker 15K .
4.3 ETHZER 7 TR Q-Marker Tl 4347

25402 B PTIAE 2 A 5E Q-Marker FOREA SR A 2 —, I T 3 08 o v A8CUAH €01
VAU E R RN 2 R 0 T 2 Ry EAT SE A E ST, R SRS R VT i
BAE Bhfit. Wang S5 UTVHE ST T U € B 40 B A4k S E PR SR Y h R R A A A, E
o R A SR E R %52 T 5 T . dehydrodicatechin A #1 rhamnazin-3-O-rutinoside3 Ffi #
B E Y. He S5O 95% IR R BT 3 T AL 5oy, K SRR P R A 3%
ODS H: il . Sephadex LH-20 #: (i L &% HPLC #ill % 70 B 45 i ik, =mikb &4, |
WOy BB — NI i & R =0 A) o Ji 2095 ] UPLC-LTQ-Orbitrap-MS
FARPE % E R PP W R, BBE. L-RIEAEFR. IR P BE % 65 Ay 208
T g YRS 2R ) A B S B SR . B SIS0V ST AU € v R VR S 2 4 h
JL# % dehydrodicatechin A+ 7 H 2RI 2 4 P UM oy 10 & B, %05V T 57 R v 2
F 3 1A R WU R R o) o L SIS ST VR SR R R BRI A Ml R R ) TLC A
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HPLC 3 &5k, RN RN 0O BRI E 1 R AP S 15 5, Oy vri &7 P s

RMESHE . g5 bk, REHTR T KR, & &, JLAEE . dehydrodicatechin A Al
11-PREE-B-FALFIR . TP il A S50y il R H R 25 30 ) E Y e, HilC R4

BRI T B, AR T SRR AE ) Q-Marker
4.4 BT ARRIAFER Q-Marker Tl

9B B 2 T BE 25 i £ R, B B R R B e i AR R, R A
R 2GR &, BANRZ . 9 RG el (8257 AU FIMER] . 10 2 Th H] #mk
H 24 7 1) B 4 R4 1) 245 0 B0 2 A D A58 R VR T 3 S LRI FE AN [R) S AT v Pl A 4
ANFEBNEST IR a7 fon, s 1 iR g P B 4Ly o & K Th e £ . Wang 55082

T 5 5 B N I — R i W R 22 56, I LR PR AT O 2, TUR T3
NEZ, FIZ0 BRokEY), AT ERER SIRY . RIS DR, 5 RETHREST)
RO —3. Miao 5B T Wik U 2 A1 0 B R0 I ZE AR 3R L 45 Y DR i - 2 Ll e 2l
XF, PAZGECATL, W MR DO 24, A% KU E% T 4] G, DA T AT SE 1 P U s e L DA
L PRI B 0 O BE JeE o L S5 (B4R Y U i ) o RO Bl 2 R I o )y SO R ) 20 il S B
T3 i 7R BRI FE ¥ 0T B AR . Wang SEESING FH W 2% 25 31 27 5 73 MR ROR, BEA R ER-
b XA IT T8 WIS AE  (endometriosis, EMT) ML, M VLB b i ik Hi 24
ANTEPERL ST, RIS B A SCBRE E BR A A R SRR - (S . BB, SRR T
AR FPINE 2y, 5 ASEERCALET, U S PIE MW 25 2 Thid i N2 B i f 4 A
ML ThREBEASF IVE « R FH Cytoscape 3.6.0 #4178 Y & P15 N S 16135 14 1 - [ 2 it i 5%
15 B AT R AR 25 3500 AT RUR I - L Wi B SRR B R AR 0, £R B R,
RFRR IR R -1 AL B B AR AE K T DAAE R R G AL h A T R AR NS

FCALIAEE & £E 1) Q-maker TG 547 .
R 7 FETPIE R R i AR L A

Table 7 Ethnic folk clinical applications of E. alatus

Kb T5 44 % i AR B2 FH

WIS SCHR
Prescription Clinical

Formulary composition Ref.

name application
-y 8] A EREg) VAR 82
W R FLFF R 2 R HE R 84

oI » SEILALHE .
X REH. AR R, Tl ) 87
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o W, S, WECH. AR M. e gk, Afeles
PR N X » W R 99 B 993 B
X BLORAL BIEE, AF. BRE NS B#S. RO K o 39
Vil IR atiok=g-3:3
iy
IMN A wl, B, FRE. B ok M. fhfp, TR R R "
Vil RETF Filik, &M X5, &NE. BT, MR (=g
27 ” IR, R
i RECH. B, FFS. BE. fIRE. EmiE o 89
Pz ¥7 v I
Y A N n i 2 BV PRI A It
X P, LBER. RER. EMR. RS RKER. B, B N 90
Vil e IMLE
P A 168 fk REH . A, EE. R HPH R, X5 AT KB, B
) 2RIBERIAER 91
Sy B KK
) AW, BEP. LZ. TR, & EH. B4, SR, 1S, BT, 0%
i ] 92
FE, E. N4 JIIRPRS

4.5 EF LS5 Q-Marker FUl

Hh 24 (1 FE AR 2 0 A e T R 4 T B S R, TR, R 9 4 24 35 2 A
G %o e A AR SR R P PP 4 - B -3 B - I 5 AL T 9 2 0 T B B IR 2
Bz —. Bu%5PR|l TCMSP. BATMAN-TCM %5 H 24 5048 FE Gt Y 14 A SR 50 R 7 4%

gy, Hp R R Ry, B BB KRR E RS DKD B 4 M0 B A B 45

4+H

B PE, ATH) IL-6. 225 MR/ 75 A IR HE MG 1 Cakt serine/threonine kinase 1, AKT1) .
I A BAEAC R §- A CASP3 S5 M SGHE I 3RIL, 1T AGE-RAGE. /IR BEALET 3-3i/
HAWE B, S ST 1o MAPK {5 Sl MMEYT DKD. MR F . 140,
(2R) -57-=#3-2- (4-FFHREL) (OH-4-0. 5,7- "8 5k-2- 3-FEE4-FAHERE) @
TH-4-FH VR TT EMT BIRBERLSy, PLEEAE 516 5 R ss 8 A 3. AR AR R MRS |
REERKRE 724K AKT1. MAPK3 5548 fUE 2] 2035 8067 EMT RI/E IS, Li SE0495: T
W 2% 24 B 27 G A9 B R ET R o LA R 3R LR - S B R ARR A ROy, He T i i
TIRAREIYIN S SEIBKRREREAL . TNF. NF-«B 2605 53 B VA 7 I SR L P 524 o
54518

REPUEN— e Gh 25, HARVEEE, AEEMTZ, sEHD, BARER
TR A FAAAE o 3883 Xob B 280 A 2 B o R 24 B A Y O RS, T R =il 288 2 W 7 S
PR 1 LR TR A, L BRAEIRYT R DR B . BUMRB IR F e . (HR
APy 2%, SR o I S AT Wk Bl o R 2 8 R AN 56 38, ELIA 1 o 4
77 Nk Z B SRR M, IR RS AT o R AR LA R i 0 o A o AR
HESL G E P A U TRV TR R . AL LAH 2 Q-Marker [ELIS N RS,
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BE T DA HRTE XS T P 249 B8ORS 1 S S AT b, WEDSR G A AL 2 e e A e, Ak

PRI GABNE . AR T L AN [RITC AT A ) 2% 24 T 2 45 7 THDO LR HEAT Q-Marker

T, 1A RET PR T MR ERER AL RS Mg R R

AP Ay 11-FRIE-p-FUAF IR SRR S i 7 rT A N B AR AR 8, DN LTI B s )

L RS AU B, DU 7 2P A S5 B VPO 1 2 B Bh A At AT 20 ik s 2 % .
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