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Research progress on chemical compounds and pharmacological effects of
Euonymus alatus ( Thunb. ) Siebold and predictive
analysis on quality markers
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'Academy of Chinese Medical Sciences,Henan University of Chinese Medicine;
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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 pharmaco-
logical 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 com-
pounds. 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 de-
tectability 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 , 8-sitosterol , euonymuditer-
pene A, 11-keto-B-boswellic acid,etc. can be potential quality markers of E. alatus. This review aims to provide scientific evi-
dence for the quality control and standardized clinical use of E. alatus.
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Table 1  Flavonoids in E. alatus
> acsy] CHk || %S &Y SCHk
No. Compound Ref. No. Compound Ref.
. FABULKE A N BT 0
Dehydroicatechin A Hyperosid
Wit 3R -3 ,7-—-0-a-L- BRZE AT . .
2 Quercetin-3 ,7-0-a-L-dithamnopyranoside 6 18 ST Rutin 10
184188 7-0-0cL-BUBHE " _
3 Quercetin-7-0-a-L-rhamnopyranoside 6 19 JLAF (+)-Catechin 10
INZS -7 -0-a-L-FR AT EAHEE T AT hed , :
4 Kaempferol-7-0-q-L-rhamnopyranoside 6 20 BHLE 7,4’ -Dihydroxy-8-C-glucoxylisoflavone 11
5 1 2= y-7-0-B-D- A Z M+ 6 21 5,4",5'-Trihydroxy-[ 3'",8"'-dihydro-xycoumarin ] - 1
Kaempferol-7-0-B-D-glucoside (6'",7'"":7,8)-(2R,3S) -flavan-3-ol
INZRWE-3,7-—-0-a-L- A HE T A -
6 Kaempferol-3 ,7-0-a-L-dirhamnopyranoside 6 22 BitZHF Quercitrin 12
7 &M iz % Dihydroquercetin 6 23 Symplocoside 12
8 F#EZE  Aromadendrin 6 24 Catechin lactone A 12
. . (2R,3R)-3,5,7 ,4"- U323 — S ¥l (2R,3R) -
% i < , 57, ,
? HELZH Hesperidin 6 = 3,5,7,4'-Tetrahydroxy flavanone 13
o 5,7 4"- =R T A
10 ST Naringin L 26 5,7 ,4'-Trihydroxy flavanone 13
T S HRIE6,7-— LB
1 SAETF Linarin 7 2 5-Hydroxy-6,7-dimethoxy flavone 14
- - WL 2 M3 -7 - F
12 JEAE Apigenin 7 28 Kaempferol-7-methyl ether 15
P AUl -T- R
13 L7 Kaempferol 8 2 Dihydrokaempferol-7-methyl ether 13
14 Mtz 2% Quercetin 8 30 & & Dihydromyricetin 16
FE-3-0-L- {2
15 . ﬁ/t\i 3-0-L- R T . 9 31 T 535 % -3-0-25751F Patuletin-3-O-rutinoside 17
Apigenin-3-0-L-rhamnopyranoside
16 1 2% Naringenin 9 32 222 3-0-2575 7 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 L&Y SCHk
No. Compound Ref.
33 Annuiounone D 18
34 3B-F2 -5, 6 - PR 5 97 U5 - KAE A i e e 3B8-Hydroxy-5ar, 6 a-epoxu-7 -en-megastimen-9-one 18
35 (38,5R,6R,7E,98)-3,5,6,9-P 5715 - KA F I k4% (3S,5R,6R,7E ,9S)-3,5,6,9-Tetrahydroxy-7-en-megastigmane 18
36 WEEE R Grasshopper ketone 18
37 T HE-MHMER 8 ,9-Dihydromegastigmatrienone 18
38 9-F%-75 44 1l B 9-¢pi-Blumenol B 18
39 Corchoionol C 18
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2142 2 ( Contined Tab.2)

G Law SCHk
No. Compound Ref.
40 (3S,5R,6R) -5-¥ 53 ,6- 4 -B- % 2 (3S,5R,6R) -5-Hydroxy-3 ,6-epoxy-B-ionol 18
4l (3R,55,6S,7E,98) -5-H 4 -3 ,6 ,9- = F 557 -1 - KA A P e o 18
(3R,55,6S,7E,9S) -7-Ene-5-methoxy-3 ,6 ,9-trihydroxy-megastigmane
2 39 g Loliolide 18
43 5R,65-6,9,10-trihydroxy-megastigma-7-en-3-one 9
(o]
. o R o . OH <
ﬁ)‘% L \\ ﬁi
0 K o \OH
Y \OH
HO” HO™ > HO” s HO™ 35
N OoH s OH . OH = OH
Z N Xy
& OH & oH ‘OH OH
37 38 R 39 40
s OH 2
N N OH
| JoH ""OH
HO" PN o
41 43
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Fig. 2 Chemical structures of nor-sesquiterpenes in E. alatus
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Table 3 Sesquiterpenes in E. alatus

G [y ik
No. Compound Ref.
44 14-5 R BERE- BT S22 A 14-Tsovaleryloxy-neojunceol A 18

45 68,15a-—4, ﬁf‘t%gﬁ—[l}iﬂﬁmﬁ%-{[}%%—l a-2-H FE TR FE 2 0- TN i FE-8- — DT 5 1k TR 68, 15a-Dihydroxy-93-Furan-

carbonyloxy-43-hydroxy-1 a-2-methylbutanoyloxy-2 a-propionyl-B-dihydroagarofuran 18

46 68,15a- " Z K2 o, 98- Wk il o 4 8- H-1 -2 - F I Tk 3E-B- R UL T Wh I 68, 15a-Diacetoxy-2ar, 9B-difuran- 18
carbonyloxy-48-hydroxy-1 a-2-methylbutanoyloxy-g-dihydroagarofuran

47 la,2a,68,8a,15a-F. 4 W Fe-4B-F2 F-38-2- H T Mok F-12 - i Mg ik -8 -l -B- — H ULH W 1oe,2,68,8a,15a-Pen- 18
taacetoxy-43-hydroxy-33-2-methylbutanoyl-12-nicotinoyl-8 -oxo-B-dihydroagarofuran

48 la,2a,68-= 2 3E-98-K Il Bt Fe48-F2 He- 1502 - FH BE T L -8 A DIHF W 1a,2a,68-Triacetoxy-98-furancarboxy- 18
4B-hydroxy-15 a-2-methylbutyroyloxy-B-dihydroagarofuran

49 Madolin B 18

50 rel-(3R,5S,5aR ,6R,75,95,9aS,10R) -10-( Acetyloxy ) -5a-[ (acetyloxy) methyl ] octahydro-9-hydroxy-2,2,9-trimethyl-6- 19
(2-methyl-1-oxobutoxy ) -7-( 1 -oxopropoxy ) -2H-3 ,9a-methano-1 -benzoxepin-5-yl Furan-3-carboxylate

s1 rel-[ (1R,4S,4aS8,7S)-1,2,3,4,4a,5,6,7-Octahydro-4-hydroxy-7-( 1-hydroxy-1-methylethyl ) 4a-methylnaphthalen-1-yl ] 19
methyl-3-methylbutanoate

52 6a,12-Diacetoxy-23,9a-di( B-furancarbonyloxy ) 4a-hydroxy-18-(2-methylbutanoyloxy ) -8-dihydroagarofuran 19

53 la,2a,68-Triacetoxy-4B-hydroxy-98-(8-) furancarboxy-15-[ (a-methyl) butyroyloxy | -3-dihydroagarofuran 19
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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 (et} Xk || Hs sl Sk
No. Compound Ref. No. Compound Ref.
CT¥ARL 213 -12- - 3 . N . .
58 2'8’33.’220( SHHEI2-B M Urs-12-ene-28, 38, 18 81 FEURE Oleanolic acid 23
22 q-triol
283,38, 220-= 2 F-12-5F B R iR Olean-12-ene- N [, ] .
59 26.36.22a-triol 18 82 11-53-8-FL &R 11-Keto-8- boswellic 14
60 /A SR Taraxerone 18 83 aZLji?l’jfE 11-$53-B-FL &R Acetyl 11-keto-3- boswellic 14
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%% 4( Continued Tab. 4)

i EY Xk || His &Y SCHR
No. Compound Ref. No. Compound Ref.
61  SE/AEIEEE Taraxerol 18 84  HEAM Betulinic acid 14
62 RFAE R IC A Primulagenin A 18 85 IR L& RR Camaldulenic acid 14
63 ZEM-3EZAR Maytenfolic acid 18 86  AHki-30-23L-3-H 30-Hydroxy-3-friedelanone 24
64 F H- &8 Germanicol 11 87 KR4 -29 -5 JE-3 - 29-Hydroxy-3-friedelanone 24
65  FRAHEHEA Arborinone 11 88  B-FEMIEHEE B-amyrin 24
66 I FEL epi-Lupeol 11 89  33,28-Dihydroxy-12-ursene 24
67 3B S EE Lupeol 11 90 ENHENTE A Wilforlide A 24
68  38,28,30-Lup-20(29)-ene triol 2 91 AR Friedelin 24
69  HEAHA Betulone 2 92 BFFAKIEE Isoarborinol 25
70 28 ,30-Dihydroxy-3-oxolup-20 (29 ) -ene 22 93 ;’gﬁ fgi iﬁﬁ f2 A 34, 220-Dihydroxyolean-12-en- 25
72 REESHE3E-E Glut-5-en-3g-ol 22 95 ;3‘ diifﬂi ﬁf‘g j:;*é( f‘iliff”m 3o, 226D s
73 W#EEE Maslinic acid 22 9 3%“i§i;%‘§f ;§1§P131?29& 220-Hydrox- 25
74 EFEMERIIE Hederagenin 2 97 24,24 Dimethyl-reissant-7(8 ) ,25-dien-3a-ol 25
75 ?hiy{ﬁ?i“lii HIFFHORA2H 3-Oxo-laeme- ) 98  Dimethyl-regelin 25
76 PRELSULIERORLL 15288 3p-Hydroy- -, 99 fifif1-22(29) -4i-3B-B Hop-(22)-29-en-3B-ol 26

1-oxo0-olean-12-en-28-oic acid

77 BEHE Unsolic acid 2 | 100 i‘y*drjgliﬁfj’f:;i [T 2a, 3D o
78 2a-REAESH 2a-Hydroxy-ursolic acid 2 101 FAKEL Epi-friedelinol 28
79 )3 T8 Lupenone 23 102 i{frﬁ%;%i:ﬁ 3P o 420 38-Hydroxy-30- .
80 KRS Betulin 23

66

2% 5( Continued Fig.5)

67

68 R,=OH, R,=OH
80 R,=H, R,=OH

79 R,=H, R,=H
69 R,=H, R,=OH
70 R,=OH, R,=OH
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R
72 Ry=H, R,=CH;
74 R,=OH, R,=COOH

93 R,=OH, Ry=Ry=H, R,=OH
94 R,=H, R,=OH, Ry=H, R;=OH
95 R,=H, R,=OH, R3=OH, R;=H
96 R,=R,=0, Ry=H, R,=OH

.moH HO,,,

HO"

99

COOH

101
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Fig. 5 Chemical structures of triterpenoids in E. alatus
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Table 5 Alkaloids in E. alatus

G Tt Sk
No. Compound Ref.
103 T F% Evonymine 29,31
104 TFBhk Evonine 2918
105 B BB Neoevonine 29,18
106 BEIIIR Alatamine 29 31
107 7 UL HT P, Neoalatamine 29,31
108 THATER, Wilfordine 29 31
109 THABEHTBL Euonine 31
110 WEER Caffeine 26
111 Alatusamine 30
112 Alatusinine 30

NP
O)\N | N/>
|
110
103 104 R=OAc 106 R;=COPh, Ry=Rs=OH, Ry=Ac, Rs=0
105 R=OH 107 R;=COPh, Ry=R3=OH, R;=H, R<=0
108 R ;=COPh, Ry=R3=OH, R;=Ac, Rs=f-OAc
109 Ry=Ac, Ry=H, Ry=OH, R4=Ac, Rs=$-OAc
111 R=Ac, R=R3=H, R;=Ac, Rs=-OAc
112 Ry=Ac, Ry=R;=OH, R,=Ac, Rs=$-OAc
Eo6 REFANHEMEEL WL
Fig. 6 Chemical structures of alkaloids in E. alatus
®6 REPPHMERS
Table 6  Other compounds in E. alatus
pies 9> aw ik
Classification No. Compound Ref.
RNEZE 113 WAAESE Coniferaldehyde 18
Phenylpropanoid 114 3 f -1 (433 - 42 ) -1-Pi i w-Hydroxypropioguaiacone 18
115 (1'R,2'R) -f AR H ¥ (1'R,2'R) -Guaiacy-glycerol 18
116 C-ZE Pk 2~ C-Veratroylglycol 18
117 M5 852 B Evofolin B 18
118 P AR S SRR Feruloy malate 18
119 R0 3 L 1 T F TG ( 14g) Methyl feruloy malate (14g) 18
120 R 50 i S L R i FP 75 ( 141) Methyl feruloy malate (14i) 18
ARNEZE 2 Lignan 121 FFI S IE M FA IR ) Secoisolariciresinol 18
122 TGS ANGEE Prinsepiol 18
123 VEHHAMRESE Lariciresinol 18
124 T REIER Syringaresinol 18
125 PANREE Pinoresinol 18

126 AP RE S Medioresinol 18
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213% 6 ( Continued Tab. 6)
eSS i [azx7] SCHk
Classification No. Compound Ref.
AKHP§Z Lignan 127 I 7 Balanophonin 18
128 SEVEMRANE Tsolariciresinol 18
129 Pk AJEZ B Ficusesquilignan B 18
130 H2E D Hedyotol D 18
131 Euonymolin A 32
132 (-)-EHEHAR2E (-)-De-0-methylmagnolin 32
133 ( + ) -De-O-methylepimagnolin A 32
134 (+)-TH&HRER ( +)-Syringaresinol 30
135 (+)-TEHFARE 4'-0-B-D-MLIF AT AL ( + ) -Lariciresinol 4'-0-8-D-glucopyranoside 32
136 X THEEZE Episyringaresinol 33
137 N FINER Ciwujiaton 33
138 (-)-73304,9,47,9'- JUFEHE3,7,3",5"- DU H A HE-8-0-8"-Hi KB R 34
(-)-Threo4,9,4" 9" -tetrahydroxy-3,7,3",5'-tetramethoxy-8-0-8'-neolignan
139 (-)-75734,9,4",9"- PU¥EHE3,5,7,3"- D H 4 JE-8-0-8 - i A NG £ 14
(-)-Threo4,9,4" 9'-tetrahydroxy-3 ,5,7 ,3 ~tetramethoxy-8-0-8 ' -neolignan
140 (7R,8R,7'R)-( + ) -FgblAM AL (7R,8R,7'R)-( + )-Lyoniresinol 34
141 ( + ) -Simulanol 34
142 TS SR AAEE ( + ) -Dehydrodiconiferyl alcohol 34
143 (-) -Dehydrodiconifery! alcohol 34
144 ( + ) -Dihydrodehyrodiconiferyl alcohol 34
145 TR ,8S-AT A A LN = B-B-FAARERE 7R ,8S-Guaiacylglyc-erol-8-0-4'-( coniferyl alcohol ) ether 34
146 78,8 R-Guaiacylglycerol-8-0-4'-( coniferyl alcohol) ether 34
147 7S ,8R-Syringylglycerol -8-0-4’-( synapyl alcohol) ether 34
148 7S ,8S-Guaiacylglycerol-8-0-4'-( synapyl alcohol) ether 34
149 78,854,9,9" - = HHE3,3 - I IE-8-04 A NG E 2
75,854,9,9'-Trihydroxy-3 ,3'-dimethoxy-8-0-4'-neolignan
150 TR,8R4,9,9"-=# %3 3/ - HHIEL8-04'F KIER 34
7R ,8R4,9 9" -Trihydroxy-3 ,3’-dimethoxy-8-0-4'-neolignan
151 De-4'-methylyangabin 34
152 H#ZE C Hedyotol C 34
153 Threo-buddlenol B 34
154 £ % C Hedyotisol C 34
155 £ % B Hedyotisol B 34
152 Phenolic acid 156 St FR IS B R p-Hydroxybenzoic acid 35
157 3-F 4 L4 -2 HE IR 4-Hydroxy-3-methoxybenzoic acid 35
158 3,5- " HE R4 BILTRHER 3,5-Dimethoxy4-hydroxybenzoic acid 35
159 ZKHEZ Phenylformic acid 36
160 FA#R Usnic acid 36
161 JEJLZSHR Protocatechuic acid 8
162 2, 4-— F23-6-F HEHE 2 FT S Methyl 2 ,4-dihydroxy-6-methyl benzoate 37
163 X} 7 5 Z R p-Coumaric acid 11
164 4-NEILFR PR p-Propoxybenzoic acid 11
165 MNMERR Caffeic acid 11
166 FrfZRAR Ferulic acid 11
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Fig. 7 Chemical structures of other compounds in E. alatus
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2 ZHEEH

BEE AT P U BITR A ST, AT PR
PERRALAA ORI W T A LT, IR B
WFFE R I AT P EA B U BT BT AT 4Rk X
TRIT BLRBTAEAANG UG 7555 2 Fh 2y AR AT, LG
JG3 25 v T R R S A5 1 B VARG
2.1 pRmMAERHEFRE

W PR TE P EEFEUE IR T TH 18 7 5 1 g, HE AL
FE RGP O, BN, R P AR i R
W T AT T VR P RE AN B AR T, P
PGS A 2 2, LIWE'E J7 h SEaRe FEhnsk 25 )
S TR B TS A B 508 BFE A,
SR PRI TR O T WE PR B I RAE IR YT
KT, BN, Choi 251 I JH 22 M €038 4 R ML 75
Prh o B RIS PIMEARTR BBk S 1T L2
3 A 2 28 LA DL 5 1) oo ST R 8 4810 356 1 (TG,
{4354 83.6.85.3.107. 8 .96. 8 umol/L) , H 5]
PR LR 1 2. 88 ~3.71 5. Zhou % K BIF
P 2 AT S o A A T ) BTG SZ 4K y (perox-
isome proliferator-activated receptor gamma, PPARy )
I IS PN B B B AT, 458 qPCR 5 West-
e blot 45 LI FEE L pPPARy £k [,
HIMAEALH) PPARy Al 3@ 18 94 55 i R PE I 1 o
(tumor necrosis factor, TNF-o ) $1J1 5i| J8 i 28 g 35 15,
Pl A5 AR TR 5 R AT, B s e 5 R AT T e =
T A I AR L. WAL, Jiang 251 RS R,
70 e SR P T A O A T B, OG- 2 (nu-
clear factor erythroid 2-derived factor 2-related factor,
NFE212 ) /1fil 21 & Jin %A fi#-1 ( heme oxygenase-1,
HMOXT ) 3 %410 ] ML38S5 e ok 42 1 i s K Bl WL
HLVEAL B AN T SO U , 45251 s X il
VR PI S A B B 3OS K 3 B R G, BT AT
I PG NFE21L2/HMOX1 58 417 i b PR K O L
LA AR AR T, BE TR O L s

HHEFRIA B <R ( diabetic kidney disease , DKD)
S O PR 5 12 1O 0 R A o R T R
L, BETPILLA 2 5 07 AU RE UG H B/ Bk
3BT i, TR0 DKD, Han 261 SR ff UP-
LC-Q-TOF/HRMS" £ R F1 UNIFT 4 % 3 [
i PGP 7 o B P AT S5, IR as FH M 48 2E
Wy BRI 7 PR S A, R B B2 3R L1
A JLAE RS 11 AMEA 0 T B2 T PR T B
RIGEEETEVER S o Xie 551 5 1ok 9 45 25 32

3V A S W B 2R S B P A 2 S T A
53 A A R 2R BRI 1 % Ak AR K KB (trans-
forming growth factor-81, TGF-B1) Fl4k 4k 2H 414 K [H
F-(connective tissue growth factor, CTGF ) 7 DKD X
SR U 9 Ao R 2 TR T 3 DKD R B ' 2 e
Wei 2540038 1o 36F [ 1B AU 25 4 0 B A P R 55 o0 i
697 DKD [HEHT, IA A DKD f3s L 32 202 1 Al
R TSR IA AR AT, MU T T M
YBCHAE M A7 1 4 A T, 36 97 15 PR B IE S o Fu
2T R I FH VR SR A B TR L, P2 A
(Il R I 25 2 B A TR DT, Bah A5 2 A A ERA |
ERRNA AR Z 2, ) DKD * (i A s
“EAAR R B HL, Chen %514 30 1 SPF 4% H
AR KM R T 7 L B A2 R A,
i P OB Y (EEEA) 25 25 J5 K L i b K™ |
Cl" .1 JR & A& ( blood urea nitrogen, BUN) | Ifil ¥ JJL BT
(serum creatinine, SCr) | N —. ¥ ( malondialdehyde,
MDA) . [ 40 it 4~ & -2 (inter-leukin-2, IL-2) . IL-6 |
TGF-B1 Fl TNF-a 1) & f2 KF B % B 2 4Lk 47 T
Paller $17-43, 453 78 EEEA BB B & AR K SR ig
K* . ClI', BUN, SCr, IL-2, IL-6, TGF-81 , TNF-a I
MDA 7K, HALH P BE 5 H 2 il 2 #8605 AME
F, BH Ik 17 S04 B S B T i T TNF-o-4% PR 5
kB (nuclear factor kB, NF-«xB) fll TBR1-Smad2/3 {5
SOE A . BRI 2 A, Wang 450 1645 2 L
PR 7K S X e W75 3 1) DA A L 460 £ e b
HK BB REIN ] RE/6A 240 B 14 58 7 A1 I 45 TR %,
F A A LA A B TR DR AL R F 22
2.2 fiphiE

I 2 435K L T M 1) e ™ 0 1) 2 3 T3 A= ] 7t
Z—, BA R RIRRHNEGIE TR, 3552 & U v i
Kk #2022 A FE ST TG K AT A o, TR
A E BT & 12 482 T BET- NE2 321 1, Ho
E O AR Z T AR R AL

e B b e < BRI, v BE Ak iR Y
R R W TR T S B S, T AT 1Ak
WORIR YT IR 1) =0, Horb g iy TR,
BEUR 2 MR T 2 4%, PUAE IR i6 97 v b s s
AP, BTSEHRIE , 5 P S I n] i i 2 Fh ik A
XoF B U A JH g A0 s 0 L, DL KR R 4
JL A5 7 A B S AR T, i R A S 4G o Lee
26 VI B W 4555 £ L2 51 2k DB ] A4 5 1 46 o 2 1
Pt C BT A 300 ) 5 - JILIRE 4 e e 9, O3
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AP TA SR A AE T, Tu 25 R 3k
AR SR SR S vh o s alifb i 8 > =il
FACEW, I MTT LA A0 M35 1 , 45 5 W, 7
10 mg/mL (¥R BT, 46 & W) AR e Be-30-5 Jk-3- 1 |
ARHEAE-29-F2 523 | friedelin B-T5 4 iF R Fll 38,28-
dihydroxy-12-ursene X MDA-MB-435 4 ifd fit) #1 i =&
Syl 57. 38% . 19. 74% . 10. 99% . 10. 07% #Il
9.27% o Cha %5 % JH W1 Jid W 25 WF 5 17 9 95 P
PR X 3L I 4 J@ 25 H i 9 (matrix metalloproteinase
9, MMP-9 ) % P (3 i /1 T, B9k 5 & B, D2 5 P9 I
TEEARAL(1Cs, = 65 ug/mL) Xf MMP-9 # 5 7K fiff 1
PRIV AT . Fang 2511 43 8945 51 YL 15
PRy 6 A PR Wy EA T HL-60 i 20 Mk 40 )%
PR, 55 R A ) G 4-0 -3 R B R 2P
B 5L | 38-hydroxy-30-norlupan-20-one ] H. 4 B It}
(A HL-60 Zif A 4 AR . Lin %5 B 58 R0
B P A] ) S RO P %) T = e A ) MMP-2
MMP-9  FR# il 78 £F 75 i 5O W (0 32k, 13 E-
PORGEE ARk TR RS, e oh, ToF
PR v A TR E A5 K 1 (SIRT1L) /p33 55
T AP T AN HepG2 i T, FF-IT 21 Jpe % 4¢ i
(cysteine aspartase, caspase ) 2% 55¢ [z v , A& ¥ FL 370 i
SREROVE o Kim 2554 LS5 56 4R UG B Ak A 4
alatusols A-C 3-$23E-1-(3-F & F4-R K K1) N RH-
1-fii  (E)-FIELRR A (E ) -FAFIREXT A549 SK-OV-3 |
SK-MEL-2 #1 HCT-15 4 jid 5 EA U] i i 240 M 2 1
A1, Zhang 251 45 b (3% BEA M 2 5L 7 )
HR IR AR B 2 R =ik 2R AL B W IF X g A T
AT PRI, S5 R Bos b G W 1B EE-B-FLF MR
M 11-BH-B-FL A TR AE 10 mg/L {2 F X BEL-
7402 it HCT-8 A4 i & A4 5 1%
2.3 mAFAHEURRFER

JFEF4E4E (hepatic fibrosis , HF ) 24k % T 45 )i
J5 VU AN A1 5 57 G 18 e At A~ 0 ST EH 28 52
PRAZE SN, S 2o i P ST e iR Ak T 22 i 9
(SR R L PEFRIE R IR ICI R 4108, H I
FRPILAE A%, 3 AR R R I PR SR R AR AL
TE RE AT % RS TR RS2 450 A AF DG B H:
Gy BB B 2R AT AT A AL LA
SP R EERIVE /NS AR 8, R F A, A1
MR Z DAL, T4 R H FH T8 85 P 55 v 24 52 5 R ek
e HF . GAHT P B 21k 5 52 5] S 4O P iy 4
il A Ak b ( CCLy ) 51k B R 2 T8 2 R = 5L 5

fitg KT TR A L B W o UL B 1 (-
smooth muscle actin, -SMA ) I Ui J51 45 H ( collagen
1) .\TBR1,Smad 2/3  TNF-a Fl1 p-NF-«B ) Ft &5, H
A IR S IE A 5 R T 4E AL R AR T, Hodh DL S L
KEGT A LEACBOR F S . Wu 2658 5iE 52 L 5
SPJ3H 3k 410 ] R RE R F TNF-o  IL-18 1L-6 25 Fl 9 7
KRR T R4S, B B W A2 2Rk, M
Bel-2 #1356 X 25 1 caspase-3 W) FR 1K, Il 4% £ Wk
FIEPT SN RAEIF 7, 1eAh, Wan 25 % 3
PP SR A g CCL, 175 /N BRUIFET
Hefk, , HHLHI AT AES4mH TNF-a A95300 , FE T FEAR a-
SMA ,collagen [H)3i54 5, Wi} Huang 25 #F 5%
RS FL 7 P K S ) A 3 2o 985 JHF P I s A A
VIR JB ok S S I e P 4 L 5 R B, FAEAEG
M TF 5% 24 , S22 5 PH 1R 4T R4k, Mg D RE
2.4 R MENKNEER

EL R M S A A S i il 3R AT 28 2459
(RS20, PR Ay 1 5 44 L v g 22 B (lipopolysacchar-
ides , LPS) 75 5 i R AE A1 Bl /b C#N  2 R 24
W G2 I ) 0 A A AR i, B R R AT
TR BB Y (38, 16ar) -3, 16-dihydroxypregn-
5-en-20-one(1Cy, = 12.54 pmol/L) i i T i 22 24 )5
15 40 3 1 ¥ B ( mitogen-activated protein kinase,
MAPK) NF-«B i & 8§ o/B NF-«B i il &
a NF-kB . p65 . iF5 58 —F L & 5 B (inducible nitric
oxide synthase,iNOS) FIF & & ifF 2 AR5, M
il LPS i S RAW 264. 7 H W40 9 NO 7=
M R LR AR o [, Jeong 45127 A L5 38
PR R Z R =i b &, U LIER A BN TR A
F1 demethylregelin A4t 2 A 76 4 1 437 100 wmol /L
W, BEA AR RAW 264. 7 E W40 g b LPS
VT INOS 2 [ YA F1 NO ()4 5, AT il &
REMY K, EAL, Zhang S5 SR FH 390 ) BRI 50 35 )y
25 RN BTRAE NS 0] 731 DA SR #7 P) v BR ER 23 B 4L
SERHFT LT, 405 R 3 B UL o5 2P v A B R o L 4
TR P 3 Ji 45 DR B 2 g 4
M R LA LR ILR R 544 R C XTI
FATRSMTEALRE I E , 45 R R, X =ML &)
YA BRPUELEE JT, BIEBR DPPH 1Y fE J1 Kk
R > IFILASER > 4EAE R C > N4 W .
2.5 HfEA

LR P B 2K B A3 e S R R R S ] B35S
240 B Y %) T FIEL R R T O e, 9 DAL 3R AR SR
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T A S, LR A G PR bR 52 JIEL T, B 22 495 42
e M R 225 3 R/ A M S5 VA B
PRWA R S G E 45 A 3R PR AR IS AL, B0 AR
T A DA A BRE R AE AR S BEAT ML Lee
4l JOR EEEA R i 6] 422 [ AP A1 200 i < 7 4
% T kB Z RIS AP TR (RANKL) B33k
FEED ) RANKL A S (04 1% B 40 Jfd A8 ml {5 538
1 A A5 R B A A B, e i o % B ik UH-
PLC-MS/MS %5 H W %7 3B FP MR R P BUR R L
WE FILAE M RS W KU E s
TR TR WA 1 7 10 B AT TR B LE W Sk, Xu
2510 3 ot AR AL 6 7 S 6 TR S T A PGS 2 g
I, HEAF 5T 3 B VR 7 ) K 12 B 00 L 38 W s Y
B RCR R, H 28 HPD-100 ) HE W% [ IS Pk 75
BE 7 1R
3 HHHR

R A RUR 5 R 5 R etk
M. BARBECPEA ) IZ M EAE R, 2
-2 SN EEW N rdg: & 3 CIF NP
Ho TRIEAREERCAHER) Hic 8 NEESh, A
A P IO . Tian 2817 5% FH /K 97 107 36 0
INERIR BE B RUESE R PR U —E f & T H
A IR, BG5S 35 Bk
TR, 45 8 & SR B PP 1) LDy, A
20.79 g/kg,95% FI{ZFE H 19.36 ~22.33 g/kg, LIk,
A 60 kg (RFREH, BIAGA Y T 387.76 ¢ BEFH
A2, 3R W A — o R 1 3 N N R 2.
Wang' ' %f W55 P HE 4T 2 ME TR VERT T, 45 SRR R
5P 245 590 42 2k A 253704 300 435 L B, /N
BUOFAR B A S e R MR RE IR . X EEWFoE R,
EPULT-BA W 5 A 2 MR S v, (H H AT T3
5 PIRE I BN i AR AT R G0 4 T )2 A TN R
FREAGETY, ADR I B AR Sy iE— 2D 09T R B Ty
MZ—
4 Q-Marker Fil 43 %7

AR, X B 2B 2 1 Q-Marker B,
BN SR P 2 — Y R AR M T
AR LR R , R T 25 o &
JEYE 22 S HRTCH E 258 Xk R R 2 k9T
TCSCSR , T 4 il 48 B T T B D BB AK S . 7
SR AR S AT R B S SRR T AT S a4
I Z 7 TR AP AT ER R I R P AT Q-
Marker f%) 0 437 , 50T A B8 5 P S 2258 S i

IRt 2%
4.1 ETFHEWFELZZFE Q-Marker Fill 4347

PP XRR R B AT oS A s A, 8 PR
Torlg. ZsY 2 220 Fi, e E A 111
it 10 225 4 A8 RY, Horp ST BB R ek R
WA L1 S R LR L G 250 % s A =
SR A ) Sy B R S AR AR LA
HZ BAERRE F @ 4 4 ohad ™ . JBRre
PN TRER AR ] Y NS o N TR T AR
A FK (catechin lactone A 55 B i 2 1k 5 4 1 U i 2P
A B L RIE-B- LR R A RS
B R 2 A 28 8 AL P H AT EEA S R T A
BAT  R AHE 25 FAE FH R 4 B il o 510 : Zhang
L1200V B 4 B S LA & | catechin lac-
tone A | ILIZSMy S5 B IA2E AL 510, BF 98 Kk %28 1840
RZ AT oo 264 11 IS PR R0 3T3-L1 48 i 19 43
fto Zhao A5 ) FH 45 F €033 43 15 4 Ak 4 R M L 7
Prh B ELASR MR R B2 FL 2S5
G, IR o B AR B AL B W A TG VDR, 45
REWLA R MR A 2Bk Ll 2 By B 54y
PRI IE 2 b, P h A R 2R AR (1
250y JLASZ (catechin lactone A 2554y I 1E R FH: Q-
Marker )2 AR , tAh, AT Py 11-Hk5E-B-FL
FIR . LW 11-% He-p-2L 75 1R . i & LU A R 45 1k
S RN TR B A rh 4 s 1 S A Al T % E A
R I PIEAERY Q-Marker §ifi EAHKHE
4.2 ETUERZTSEIMER Q-Marker Fiill 234
4.2.1 mauy SRRk

th 2 D ROE T E e TR T T IR ARG TR T B A
Zi5MAE, 2R P E IR 250 F 2K Z
— 2 Wb B 5 1 8 T O S S Q-Marker
TR OCHE, TET PR TR E Me gt 2, 25 s
TR ZAM IR T (AR AR T 2)  FEzic 80, %
GEZEIHCN ELF i, N, W, T B
A, AR RE (A TARR ) RS 2
2 PN E AW, N . i H &, B ss, ik
MR A B ™ Je v o 4 RS e 2,
PP R R 2 R KRR R AR SR D)
Ko Zhang 5 BT K B 11 AE-B-ALE R A
ISR 55 — W oy HAA YU DR ZFE M, 5
VLT P B4 £ B 198 15 G5 DO DG . Hao %57
FERILILET P S A R AT 0> CTGF 1Yy
ik SBHIT TGF-B1 &4, (B 424 CTGF fyKik,
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AT A 1) 0E 2 M PR 55 ' /N R R A AR R VE . L
U4 5 i TCMSP $U38 122 i 156 ) V2 45 580 114 £k 2 1
43, 2 B L SPITR Y M e il P A i A
(EHER RT3 1A A W 53 A 1 2 L 25 1 Fn -
2 B, 1T BE L R RN 1) E A WU 5o Chen
SR AP P BIRE 6 AL S, Horb IR
F AR B Lo R, B IR M Ao
Zhou 25107 I\ P Hh 43 1 A B 7 1 B
F AT M R A2 A Y ELA R0 R A
G PETEPE DA ARSI P R HE I 2 B E S
R I3 2545 G DS R o

L5 b, g VAT R rb 24 2 1 A v 24 BEAE 1 A G
PR, BET PR R B R T LA A B
FELIT N B4 (55 i L 11-Fk L -B-FL 77 iR 45 s 28 il 40
GG 2R M, R AR R UIOR FER) R 2 )
LR, TR R RLET P Q-Marker [IEHES %
4.2.2 muo5tEsramxs

FRAAL S e b 24 [ B D)@ v, AR I R H
2B RN FH R E R . B RS A
TrAETE (BB RBUR, HAAVE T R R B AR
F, BB L E g, BUUHFIE R TR B4
FLAth R HLA TR R ERRAE R D) BB JE M, 25
R AP BT LAl R 20 & A B i 2 BT S Fp
KA AT BRI METE L AT
Wang 457 Fi| F SCk 2 B T AL 20 M 07 ik, 25
AR R AR G R LR R A R 5
BUR S5 R BRI 2 vh 24 2 2 w2 A LR
2 ARSI 2SS A, A v 2 v B A 5
A AWERAYUR SR GHIE, X5 R
P2 B2 T b B 5 A A AL SV HARAT 6o
22 4, Chen 260780 58 3k s ¢ r A AR 2 11 [ 24
B (R BAE ST, 45 R Bon FE R 2 vh L)
JT LRI BT S il S RO A5 oy o AR R LA B
FEATHT , B0 G A e i 2R B S S R T
PR 97 MR Az . RIIL, L PP A
J5 A RIS I T e R 2 J2 8
Y EERl, IR H: Q-Marker B2 {440
4.3 EFHZERS TR Q-Marker Tl 4347

24 Ak 2 143 AT O SR A S Q-Marker fif AR
Sz —, BT 3 i S AR g R
TR 23 €0 35 1 % o 24 J a0 R AT T R 3
Br, Ry Je 22 8 57 I i P 7 vk 25 8 L . Wang
LT Sy T e A €0 40 B Al R A SRR

Y B G , T8 BT A IR R e
T T .dehydrodicatechin A F{1 thamnazin-3-O-rutino-
side3 P EEIZS LG4, He 517 11 95% LB Rt
iR R DR C oy e L/ V7 PR R i e i
i ODS #¥ f6,3i% , Sephadex LH-20 #+ {4 1% L) & HPLC
il A8 o B T2 SRS, B B AR
—AH A (R P A o Ji A
FIH UPLC-LTQ-Orbitrap-MS ¥ A Pt 3 % 2 W %7
iR R RER L-ERIEFL AR NERR TR 5 65
TR0, v kg DT P2 A 1) Jo a4 ) AF 5 BE
JEAt, Ba 250 ST 0 AOBOR €0 T I R VL A P 2
M JLZE % (dehydrodicatechin A F54% 2 Fllkil 2 % 4
PO RO o3 1, %0715 B P b 2 R 8o 0 &
I E AT . Li AT sy A P 3 B AR bR
PR Al 2 R B TLC 5 P A0 HPLC &2 155 J5 v, A B
K FHER A3 0606 BE 0 R 1 T P A v T ) 5
NP RE P B RS L5 BTR, AT P
BT M A R LA &K | dehydrodicatechin
AR TT-BRBE-B-FLA IR TR HT P ik A S5 L4y m B
JE H R0 2 Y BER A, H AT A B8R
ARSI B, AT S T L i PV TE Y Q-Marker
4.4 ETAREBEFER Q-Marker Tl

25 AR AR rh B I 25 ) F2E A th i
PRI F R R A TR U] b AN ) 24 B i A
MG, HAWRZY ) Y RIBIFIEHE A 259 7 L
) VR A2 1 22 D B vp 2508 FH O 1) 1) 2 4% 4
i 2450 0 B R E S5 I R T R 5 SR PITEAR]
BC R AT AR R IR YT IR, Nk 7 IR, s 1
TR TP A B X D) BE i . Wang 55
I S S U A T N — A e R 22 5,
LA LR A0 B RO 2, WOR i o L2y, )
Z: CUIH A2, AT B ) K a5 SR B O LR 2% 2
IR, 5 R R R LA — 8, Miao %™ 428
T LG EAR R R I B AE R B4 1
P-ZE 25 %F, PR TECATL, I i AR E LA 1 2%, 42 K
T T AR B2, DA T T S22 2 18 P W U o i 30 LA B
FEPRIR BRI o Lei 2™ 7] FH YR 355 51 v ey b
E Y NC IR DINCEN o S I S VA Bl i
SN AR, Wang 4557 B FH 9 2% 24 3% 55 43
MR WIFFE AL P - FL AR e T B2 NE T 5
JEE A AT (endometriosis, EMT) B HLHI , M & i 2]
T TE 24 AR PERLSY, J2 B0 UL ) R DG EEE 1 B
SRR B R B I, A, SRR A R 5 TP LA
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RATPP L2y, 5 NS SEEALAL T, AT 5 2P 1M
T 55 2 DR i N 2 s IS0 A ILAE D) BE FRe R Y
fEflo R Cytoscape 3. 6.0 # & RHiH 5 A S
TP - ) R A 0 2%, A5 21 HER] R % 25 30 28

AR B4 I I Bz 2K R R R
AR RO, AT P IO 3 B R R
Bz 255 3 v] LU P RC AL P R 357 AT AR
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Table 7  Ethnic folk clinical applications of E. alatus

Wb J7 K

Il PRI

Pm;?;‘f"“ Formuljjr?j ffmm[fosition a:{}l‘il:in ?ﬁfk
v VRET L BT VRIT R R 82
Ve PRGN 2 HUBRIR S 84
2T I PN iR NSPia 31y MRS FR g 87
W S ﬁ&”\%é{jﬂﬁ’ﬁ%\éf\fﬂ*\%%?:ﬁﬁlllﬁEI?EFEA'%%;%*I\ *Eﬁiﬁ'r'%‘}ﬁ{ﬁ 19

IR AF AR NHE BRSPS TR K K SR
BRI HP B PES YT O T MACHE 6T = LR 89
TH AR B BRI AR PES ORRR A R 2 HUBE BRI 55 FF = LU 90
FA AR ok AURL LR R R R PR RS L OKIE S R 2 AUBERRAE S 91
i AW R L B XS S A B TS EE A G FFEENG TE m AR 92

4.5 HETFMEHEZR Q-Marker Filll

HP 24 AR PR 05 3 DA DA i i ) 2% )
BVEEEAE T, PRk, ) 0 26 25 B2 A0 o015 42 45
ARXH G5 2P 0 -3 - R 2% B o A
FERHTH AT A 3T Be 2z — . Bu 251 Al
F TCMSP . BATMAN-TCM £ v 25 50 9% J22 i 16 1 14
ARG PR RO, Hh i B R LR g B4
e KRB RS DKD Y 4 0 i BAT By
SEATEE, PRI IL-6 | 22 S R/ 5 A R 2 11 g 1
(akt serine/threonine kinase 1, AKT1) | Il 4 N {2 4=
K7 A CASP3 S5 AH G HE s R 3K, T Hil AGE-
RAGE B TSt LR 33l 25 PG B s Ais S
T 1o MAPK Z5(55 8%, NTMTVAYT DKD, it %

Wy (2R)-5,7- 5 Hk-2- (432 FE AL ) (4,3 4-

i S ,7- ¥R Hk-2-(3- 32 k-4 A R AL ) (0,35 4T
JBYT EMT B SCEE RSy, AT A5 515 5 S s
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