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Advances in the Chemical Constituents and Pharmacological Activities of the Euonymus Alatus
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University of Chinese Medicine, Lanzhou 730000, China; 2.Northwest Collaborative Innovation Center for Traditional Chinese
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ABSTRACT: Euonymus alatus is a traditional Chinese medicine with a long history and remarkable curative effect. Its chemical
constituents include flavonoids, steroids, lignans, cardiac glycosides, alkaloids, terpenes, phenylpropanoids, phenolic acids and
volatile oils. Modern studies have also shown that it has a variety of biological activities such as anti-tumor, hypoglycemic,
anti-hepatic fibrosis, liver protection, anti-oxidation, antibacterial, anti-inflammatory, anti-myocardial ischemia, antipyretic
diuretic and so on. In this paper, the chemical constituents and pharmacological activities of Euonymus alatus were reviewed in
order to provide information for the further study of the Fuonymus alatus.
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Tab. 1
Euonymus alatus

Purification and separation of flavonoids from

B, BRBHFEPINT B RE PN 515 4 R
R4y, HA stigmast-4-ene-3-one. B-sitosterol
XoF fiek e A R EL AT B A A A R BT, AR A R rh

Frs ey PR 275 3k
4 N . .
1 apigenin-3-O-L-rhamnopyranoside [18] ﬁ%’fﬁ‘ @J E/‘J gé MK%EEQEL% 2 5]2[] lg 2, Kitanaka
2 hyperin [19-21] 5 DOLIA G 5 1) o 4 B M8 RO R B W
3 naringenin (18-20] acovenosigenin A 3-O-o-L-rhamnopyranoside(38) .
4 aromadendrin [18-21] . s “
5 taxifolin (18] xysmalomonosid (39), FHERH X 2 Ffk & H X L fig
J e ==
6 dihydroquercetin [19-20] J@éﬁﬂ@ﬁ—ﬁi%‘ B/‘J ﬁﬂﬂﬂﬂ l‘é °
7 hesperidin [19-22] 1.3 R E&YW
8 dehydrodicatechin A [19, 21, 23] *EE?%_%E%W?K%%%%W&E@%
9 d-catechin [21] NS -
: IR, AR REIR (I ARE K1) | R K I 2 A LA
10 (2R, 3R)-3, 5, 7, 4’-tetrahydroxy flavanone [15,21, 24] ) Y . R “ §
11 5,7, 4 -trihydroxy flavanone [15, 21, 24] AN, p-E T AALEN, FRON AR R 5 Haworth
12 catechin [19, 23,25] ARBEE; PG AR 2 PR R, p-i e
13 5-hydroxy-6, 7-dimethoxy flavone [26] ?ﬂii/ﬂﬁﬂ E](J , %ﬁ%ﬁ*ﬂg% o ﬁﬁ%}iﬁ })IE}J\
14 ingi 11,25 . d
s “a;‘“g‘“ [ o ] BACHH B SERMARIRR MG YA 34 Fh, H
rutin
o virdin o BT A T 2% 4 (40~43) AN 225 30 i (44~73).
17 quercetin [12, 15, 18-22, DL 3 A 3,
24-28]
18 quercetin-3-O-D-galactopyronoside [18] #z2 AHEMNEHEEMFE KRS
19 quercetin-7-0-a-L-rhamnopyranoside [20] Tab. 2 Chemical constituents of the steroids from
20 quercetin-3, 7-0-a-L-dirhamnopyranoside [20] Euonymus alatus
21 quercetin-3, 7-2-O-a-L-rhamnoside [19] T E YA R S5 3k
22 quercetin-7-0O-a-L-rhamnoside [19] 30 stigmast-4-ene-3-one [15,21,31]
23 kaempferol-7-O-a-L-rhamnopyranoside [20] 31 stigmast-4-ene-3, 6- dion [21]
24 kaempferol-7-O--D-glucoside [20] 32 6f-hydroxy-stigmast- 4-ene-3-one [21, 26, 31]
25 kaempferol-3, 7-O-a-L-dirhamnopyranoside [20] 33 p-sitosterol [3, 11,21, 25,31-33]
26 kaempfero-7-0-a-L-rhamnoside [19] 34 daucosterol [21, 24, 34]
27 kaempferol-3, 7-2-O-a-L-rhamnoside [19] 35 sitost-4-ene-3-one [3,21]
28 7, 4’-dihydroxy-8-C-glucoxylisoflavone [11] 36 stigmasterol [12]
29 symplocoside [23] 37 f-daucosterin [32]
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Fig. 2 Structure of compounds 30-39
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Tab.3 Chemical compositions of lignans from Euonymus alatus

h=2 (asy/EA SEH | F5 G2 FK S 3k
40 (-)-threo-4, 9, 4°, 9’-tetrahydroxy-3, 7, 3°, 5’-tetramethoxy-8-O- [35] 57 hedyotol C [35]
8’-neolignan
41 (-)-threo-4, 9, 4°, 9’-tetrahydroxy-3, 5, 7, 3’-tetramethoxy-8-O-  [35] 58 hedyotisol B [35]
8’-neolignan
42 78S, 8S-4,9, 9’-trihydroxy-3, 3’-dimethoxy-8-0-4’-neolignan [35] 59 hedyotisol C [35]
43 7R, 8R-4,9, 9’-trihydroxy-3, 3’-dimethoxy-8-0-4’-neolignan [35] 60 hedyotol D [33]
44  (+)-simulanol [35] 61 episyringaresinol [21, 36]
45 (+)-dehydrodiconiferyl alcohol [35] 62 pinoresinol mono methy erther [21]
46 (—)-simulanol [35] 63 diapinoresinol mono methy erther [21]
47  (-)-dehydrodiconiferyl alcohol [35] 64 ciwujiatone [21,36]
48 7R, 8S-guaiacylglyc-erol-8-0-4’-(coniferyl alcohol) ether [35] 65 eugenyl-O-f-D-glucopyranoside [21]
49 78S, 8R-guaiacylglycerol-8-0-4’-(coniferyl alcohol) ether [35] 66 secoisolariciresinol [33]
50 7S, 8R-syringylglycerol-8-0-4’-(synapyl alcohol) ether [35] 67 prinsepiol [33]
51 78S, 8S-guaiacylglycerol-8-0-4’-(synapyl alcohol) ether [35] 68 lariciresinol [33]
52 (+)-dihydrodehyrodiconiferyl alcohol [35] 69 pinoresinol [33]
53 threo-buddlenol B [35] 70 medioresinol [33]
54 (7R, 8R, 7’R)-(+)-lyoniresinol [35] 71 balanophonin [33]
55 (+)-syringaresinol [21, 33, 35] 72 isolariciresinol [33]
56 de-4’-methylyangabin [35] 73 ficusesquilignan B [33]
1.4 4AYi &Y evofolin B(86), (I’R, 2’R)-guaiacyl-glycerol(87).
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Tab. 4 Triterpenoids from Euonymus alatus
s =g/ EAS S5 30K Frs =g EAS 27 3k
92 B-amyrin [39] 114 epi-lupeol [11]
93 oleanolic acid [39] 115 betulinic acid [26]
94 olean-3-o0x0-12-en-29-o0l [21] 116 30-hydroxy-3-friedelanone [39]
95 3-ox0-11a-methoxyolean-12-ene [40] 117 29-hydroxy-3-friedelanone [39]
96 3B-hydroxy-1-oxo-olean-12-en-28-oic acid [40] 118 friedelin [12, 24,33, 39]
97 olean-12-ene-3, 29-diol [21] 119 triptotriterpenic acid B [21]
98 olean-12-ene-2f, 3, 22a-diol [33] 120 wilforlide B [21]
99 taraxerol [11,33] 121 wilforlide A [21, 28, 39]
100 urs-12-ene-2f, 3B, 22a-triol [33] 122 epifriedelanol [15,25,31,33]
101 taraxerone [33] 123 arborinone [11]
102 ursolic acid [40] 124 messagenin [40]
103 20-hydroxyursolic  acid [40] 125 germanicol [11]
104 3B, 28-dihydroxy-12-ursane [39] 126 squalene [33]
105 2a, 3B- Dihydroxyusu-12ene-28-acid [34] 127 maslinic acid [40]
106 betulin [40] 128 24R-methyllophenol [11]
107 3B, 28, 30-1up-20(29)-ene triol [40] 129 polpunonic acid [21]
108 lupeol [11,21, 24, 34, 40] 130 glut-5-en-3f3-o0l [40]
109 28, 30-dihydroxy-3-oxolup-20(29)-ene [40] 131 hederagenin [40]
110 lupenone [11,40] 132 camaldulenic acid [26]
111 betulone [40] 133 maytenfolic acid [33]
112 betulinic acid methyl ester [13] 134 11-keto-B-boswellic acid [26]
113 3pB-hydroxy-30-norlupan-20-one [21,24] 135 acetyl 11-keto-B-boswellic acid [26]
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Tab.5 Other compounds from Euonymus alatus

75 [l /E2 SHW | TS (R B S 3k
136 protocatechuic acid [21,25] 172  annuionone D [33, 43]
137 protocacatechuic acid [12, 21, 41] 173  3E-Hydroxy-5D, 6D-epoxy-7-megastimen-9-one [43]
138 4-hydroxy-3-methoxybenzoic acid [21, 32, 41] 174 (3S, 5R, 6R, 7E, 9S)-3, 5, 6, 9-Tetrahydroxy-7-en-megastigmane [33,43]
139 3, 5-dimethoxy-4-hydroxybenzoic acid [21, 36, 41] 175 8, 9-Dihydro-8, 9-dihydroxymegastigmatrienone [43]
140 p-hydroxybenzoic acid [11, 21, 44] 176  (3S, 5R, 6R)-5, 6-Dihydro-5-hydroxy-3, 6-epoxy-E-ionol [43]
141 benzoic acid [11,15,21,24]) 177 5R, 68-6,9, 10-trihydroxy-megastigma-7-en-3-one [18]
142 2, 4, 6-trimethoxyphenol [21-22] 178  9-epi-blumenol B [33,43]
143  3-hydroxy-1-(3-methoxy-4-hydroxyphenyl) [7] 179  corchoionol C [33, 43]

propan-1-one
144 methy-3,4-dihydroxybenzate [21] 180  3p-hydroxy-5a, 6a-epoxy-7-en-megastimen-9-one [33]
145 usinic acid [15, 21, 24] 181 8, 9-dihydroxymegastigmatrienone [33]
146  2-hydroxy-4-methoxy-3, 6-dimethyl benzoic [21, 24] 182 (3S, 5R, 6R)-5-hydroxy-3, 6-epoxy-B-ionol [33]
acid
147 sodium oxalacetate [21] 183 (3R, 5S, 6S,7E, 9S)-7-ene-5-methoxy-3, 6, 9-trihydroxy- [33]
megastigmane
148 7-methoxy-4-methyl phthalide [15,31] 184 madolin B [33]
149 methyl-2, 4-dihydroxy-3, 6-dimethyl [15, 31, 34] 185 14-isovaleryloxy-neojunceol [33]
benzoate
150 methyl-2, 4-dimethoxy-6-methylbenzoate [15] 186 6P, 150-Dihydroxy-9p-Furancarbonyloxy-4p-hydroxy-1o-2- [33]
methylbutanoyloxy-2a-propionyl-B-dihydroagarofuran
151 3, 4-Dimethoxy-5-hydroxybenzaldehyde [21] 187 6P, 150-Diacetoxy-2a, 9B-difurancarbonyloxy-4p-hydroxy- [33]
1o-2-methylbutanoyloxy-B-dihydroagarofuran
152 (1'R, 2'R)-guaiacylglycerol [7] 188 1o, 20, 6B-Triacetoxy-9B-furancarbonyloxy-4p-hydroxy-15a-2- [33]
methylbutroyloxy-p-dihydroagarofuran
153 (E)-ferulic acid [7] 189 lo, 20, 6B, 8a, 150-Pentaacetoxy-4p-hydroxy-3p-2- [33]
methylbutroyl-12-nicotinoyl-8-oxo-B-dihydroagarofuran
154 (E)-coniferyl alde-hyde [7] 190 trans-phytoll [41]
155 vanillin [7,15,31] 191  6p-Hydroxyferrugino [41]
156 syringin [18] 192 (1S, 28, 7E, 11R, 128)-2, 11-dihydroxy-1, 12-oxidocembra- [41]
4(18), 7(8)-diene
157 caffeic acid [11, 18] 193 dulcitol [45]
158 ferulic acid [11] 194 neozeaxanthin A [45]
159  vanillic acid [11,21] 195 2, 3-dihydroxypropanyl hentetracosanate [45]
160 p-propoxybenzoic acid [11] 196  5-hydroxymethyl furfural [28]
161 p-coumaricacid [11] 197 n-octacosanol [25]
162 syringaldehyde [7] 198 hexacosanoic acid [25]
163 succinic Acid [21] 199 lignoceric acid [34]
164 3, 4-dihydroxybenzoic acid [11] 200 1, 30-triacontanediol [34]
165 ethyl 2, 4-dihydroxy-6-methyl benzoate [26] 201  2-[1-(hydroxy methyl)-4-hydroxy-3, 5-dime-thoxy-phenyl]- [18]
propan-1, 3-diol
166 4, 4'-dimethoxy-1, 1'-biphenyl [26] 202 2-[4-(3-hydroxy-propenyl)-3, 5-dimethoxy-phenyl]- [18]
propane-1, 3- diol
167 3-(4-hydroxy-2-methoxyphenyl)-propenoic [12] 203  corchorifatty acid E [33]
acid 4-hydroxy-3-methoxyphenyl ester
168 gallic acid [42] 204 linarin [25]
169 ellagic acid [42] 205 hemerocallal A [44]
170 grasshopper ketone [18,33,43] 206 ethyl p-D-glucopyranoside [33]
171 loliolide [33, 43]
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(O B A S B, AR SRR S i, PRI

LS SRR ek, IHIAF e 2 A, Wi
JFEF b & Rk, HE R sk, 2R
IF 5 2 I Vi 5 2P B B By 52 ) AR FHLUE. CCla
IS/ N4k, B R EARTRCR A .
24 PrEfL. ME. PLRIEH

KA PN R B PP 2 U HA R AT
YA RO IG R, Hodh Q1R CBR B A AT 1
R, LPR CERFAm A R PT R0k,
Lee 2 1IN 4 i o b 0 85 1% 21 (3B, 160)-3,16-
Dihydroxypregn-5-en-20-one Jf & B i% 4k & ¥ %)
LPS il ) RAW-264.7 W40 i & 45 50 R/ F
T T AR5 ke 08 i P B A U 4 R B SPID
HABEITER-. T B ks SPID KR
R N AT I 7K b S A s 2 A3 3% 45 R
FERAS, Bl bR AR IRIE . I T AR 1 A
R, WEEG Y IR R, R A
ML = . BILSRE 2B G BA KT
AR TE T, BARSMIUETE MR T Ve, A1
UG ke L i P R4 ) A — i . 4t
RAEM, HEEE R 2% DTH A ST
B A 001 FH Y T 2P 42 B X I A /I A A
ARG N 2200 2% 1 A M P W R e e B oK A
AR Ho02 W55 K B ST 3R i A Ak ik R i
ITeese, KA PEREY B AP AMER,
+ B JE W B B (total  flavonoids  of
euonymus alatus , TFEA) . 3 1 & i 1K (total
steroids of euonymus alatus, TSEA)FITE 7.0 £ B
(total polysaccharide of euonymus alatus, TPEA),
2.5 oMk mE-H

16X i ] A PO Y A B R 7 P v . PRl i AL e
FEARAEAL K BUM T CK. CK-MB. AST. LDH Al
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MDA 7K, #& & B KRR SOD. NO &4,
2 BH VAT PG 2t O LR it K B LA B EL A
—ENRER, ATBEG O LB, ERETT A
T B 5 1) e B0 UL 5 P4 HU A B0 ULt I 1)
YEH .
2.6 filAHIRVEH

FH i 12 45 U ST 5% J 300 9 5 20 i U R T 34
JngseKkaE, ORGSR R 5 AR E 0.6, 0.3,
0.15 g-kg™" W FE AL B BUR K BRUA TR T = 47 B i
AMHIFERT; 3 LDso 7 20.79 gkg™!, FRIIULHTH
FEHUHIRT 200 Sh YRR BAG o) 2 R DR A AR
W73k SE TR Bl I R VA7 A1 S 2 56k & B0 Y # 2P) v
DITRIT WA PR ARG . migI AR . AislaRe R, B
R PRIE RO FE D o R T e A5 OS T # He
B R 5 IR M R4 FH A T BEAIL I, 25 SR 2 B A
Fe R B A [ R 32 ok 5 45 2 i 910 i 4 2 1 9 E R
Olo ZRUH VAT PIAYT 0I5 R 92 10 ) [ JE Al v B
i
2.7 Prsh ko EERE A 1

B A DR R kPR P RE A8 S R IR
50 mg'L™" ox-LDL A1) THP-1 M E W40 i
TNF-a.IL-6 MR, FF52 15 ox-LDL 5% THP-1
TSk B g 20 B AR o, RBUER RO, R
L 2P AT R 3 2 1 ] 9 RE PR 1 R OR & BT Bh
kR AR AL A 4
2.8 [l EAEH

2 RO 53 e AR T T 55 P 1 6T 1 L s
Jo & RACHUA AR R R E AT, HO BB MG I
9 LV D 72 2 S
2.9 HAth/EH

% 1 TN (VT 5 A PR R P B AR A HL A ok
AD AR R S ICIZRE IR o TR A 02
I8 % PRV P K BB L T YA X i
ST bR R BG4 HPD-100 RS B /K Bk
PR BPTR RO A T W AR . BREESE S 5T
% PG P REI R B /N ERBE AL R B 24 h IR EE A
FEE ., I AR E R . S =R . SR
BEE RN B /NER G B 5, TG B T RE, &
Bii6 B /N ERBE AL A R 2, W IR BE R R 24 2
BRI U5 K B/ UK i 1 43 Top it 3
ZERIKPEBEGTH BOK BT 477 4~10 g-kg™' J5 , 10 min
AeAy B SR E R s OF B IR iR RE A
588 I8 EL HU 2 B A 5 2 N ) AR AR o
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3 NESRE

W5 X A RIS A T BE By, A A
ST T I R T ORI E
T 300 AFffesmior; fELGEEED I, QU
T—ERHERE, FERITEIR TR« DU LA K
VUL 4L TT AR B R, BARAR I
RIS HED BT P EE . =2, W
BRI B AR S PR TR L%, TR A%
PGS L RN B AR o 25 BRI PRI HTAL
ST o R IHA A 0T R 2P 24 B 1k A
FPLHIA frt— 2B 5T, DI AP B8 2501
e ik R R FH 4R BEAR I o
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