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(Shanxi Normal University, Linfen 041000, China)

[ Abstract | Gelsemium elegans, the evergreen woody vine of the genus Gelsemium of the Loganiaceae
family in China, is a traditional Chinese medicinal plant. It is spicy, bitter, warm, highly toxic and commonly
used for dispelling wind-evil, attacking poison, reducing swelling and relieving pain. In this article, the
researches on the chemical constituents and pharmacological effects of G. elegans in recent years were retrieved,
reviewed and summarized. So far, alkaloids, iridoids, triterpenes, phenolic acids, steroids, coumarins,
lignans, megastigmane glycosides and other ingredients have been separated from G. elegans. Alkaloids, mostly of
indole alkaloids, are the main active ingredients there of which can significantly inhibit central nervous activity.
Modern pharmacological studies have shown that alkaloids have a variety of pharmacological activities, which can
achieve the purpose of anti-tumor by regulating cell cycle; enhance macrophage phagocytosis, protect white blood
cells, and promote immune regulation; relieve cancer pain and long-term pain; reduce the myocardial
contractility,, get vasodilation to achieve antihypertensive effect; and also play an important role in the treatment of
anxiety disorder and dermatosis. In the future research on G. elegans, it is still necessary to further study the

chemical constituents, develop promising lead compounds, conduct in-depth research on its toxicology and clinical
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pharmacology, and clarify its mechanism of action,

foundation for the application and safe use of G. elegans.

[ Key words | Gelsemium elegans; alkaloids;
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Table 1 Alkaloids isolated from Gelsemium elegans
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Fig.1 Six structural types of Gelsemium elegans alkaloids

S No. EAS P AEFBAL Sk
H W) % 22K 1 W E LN [11,15]
2 (Ll Eva n [11]
3 BWWERC A AR [16-17]
4 11 - F 4 307 0 pe Tl P Lk [18]
5 4 ,20-dehydrogelsemicine Hi - 4 [19]
6 gelegamine E il [20]
7 19-oxogelsenicine R [13,15]
8 11-hydroxygelsenicine 2% [21]
9 11, 14-dihydroxygelsenicine E3 [21]
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gR1
A% No. Es AFAEHR AL 3Lk
10 14-hydroxygelsenicine i [13]
11 (=Y 3T LRI 3 B RSy AR [20,22-23]
12 14-acetoxygelsenicine - [11]
13 14 ,15-dihydroxygelsenicine i1 [8]
14 14-acetoxy-15-hydroxygelsenicine nf [11]
15 14-hydroxy-19-oxogelsenicine - [11]
16 gelsedilam nt [10]
17 14-hydroxygelsedilam >3 [19]
18 14-acetoxygelsedilam i [10]
19 Nb-methylgelsedilam Uil [12]
20 15-hydroxy-Nb-methylgelsedilam M [12]
21 gelsecrotonidine i F A [19]
22 14-hydroxygelsecrotonidine - [19]
23 11-methoxygelsecrotonidine A [19]
24 gelsamydine Eeev N [24]
25 14a-hydroxygelsamydine A 1221
26 19 -hydroxygelsamydine Sk [25]
27 gelselegine EE [26]
28 11-methoxygelselegine =% [27]
29 11-methoxy-19-R-hydroxygelselegine Sk [26]
30 gelegamine C e [20]
31 14-acetoxygelselegine i [11]
32 elegansamine 57 [16]
33 14« -hydroxyelegansamine 25 Fnnt: [22]
34 gelseoxazolidinine i [28]
35 gelseziridine Hh -4 [23]
36 gelsemoxonine - (8]
37 gelselenidine o 1 A [23]
38 gelsesyringalidine s [12]
39 gelsevanillidine R [28]
40 gelsefuranidine i [10]
41 14-dehydroxygelsefuranidine bl [12]
42 gelsemolenine A 5y [23]
43 gelsemolenine B H B4y [23]
44 gelseiridone s [10]
45 gelseganine D FIES [14]
Ml EES 46 ElELT w25 [11,21]
47 1) 23 5, £/ [29,17]
48 21-oxogelsemine n [11]
49 19 R-hydroxydihydrogelsevirine Sk [30]
50 19S-hydroxydihydrogelsevirine EoevN [30]
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ZxR1
e No. 2 TFAE TR SCik
51 4S-gelsemine N-oxide Ho 4y [31]
52 4R-gelsemine N-oxide nt [13]
53 4R-gelsevirine N4-oxide Hh 1= 4 [23]
54 gelsebanine E Yl [22]
S E A 55 gelseganine A IE-Y [14]
56 gelseganine B NIES [14]
57 humantenine N4-oxide AIE S [14]
58 N-desmethoxyrankinidine S bk AR [32,15]
59 T1-33 3 2% 45 Wi Jy B 4k [32]
60 11-52 3650 2 T 2 B3 [32]
61 11-H &I 2 il 2 EY [32]
62 EEY L R [33]
63 WE R T R [33,11]
64 humanteniridine FIES [34]
65 rankinidine EoL7S [35]
66 20-hydroxydihydrorankinidine L7 [36]
67 N-desmethoxyhumantenine 4k [36]
68 15-hydroxyhumantenine EE [36]
69 4R-humantenine N4-oxide Hh - 4 [23]
70 humantenoxenine el [12]
71 15-hydroxyhumantenoxenine Uil [12]
72 gelegamine A L [20]
73 gelegamine B Uil [20]
77 gelsemamide R [35,37]
75 11-methoxygelsemamide AR A U [20,35]
(ALBEE S 76 kounaminal R [12]
77 Al R [3]
78 21-(2-oxopropyl) -koumine ES [27]
79 19-( R) -hydroxydihydrokoumine L7 [38]
80 19 R-4 W) BE i i [39]
81 19-(S)- BRI AU E T S [38]
82 19544 W) P s i3 [39]
83 koumine N-oxide I [13]
84 gelseganine C Xl [14]
85 dihydrokoumine L [40]
86 21-oxokoumine R [17]
87 furanokoumine b} [17]
AR 26 88 19Z-16-epi-voacarpine i [20]
89 19 E-16-epi-voacarpine Uil [13]
90 AL ES R [15]
91 N-methoxyanhydrovobasinediol L bk R [41,20]
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ZxR1
Gy No. A TFAE TR SCHK
92 anhydrovobasindiol 25 g [22]
93 19-Z-taberpsychine i [13]
94 19-Z-akuammidine il [42]
95 koumicine N-oxide bis] [13]
96 dehydrokoumidine i} [12]
RS 97 eSS Evil [22]
HoAlh 98 gelsebamine £ [22]
99 ) W 5 B [18]
100 gelebolines A i [15]
101 gelebolines B Uil [15]
102 gelebolines C M [15]
L1 dpsRESE Sy b ARORS 26 A4 W i i AL W REAZ S5 o X Rh S AL LR W B TE B W) b

1AL G4 strictosidine 33 C-5 F1 C-16 fi% ik 45 & 1N
LY, A 9 B X A S W2 BT corynanthe B B if
|

L1.2 WIRRHYERLE WIERHYR KLY
TE S AE b5 A7 S A M5 W B A 45 4 LT 3 AR TR
W R T Sk O R KR A Y i A A 2 R (H gk
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S — OB W I Fop 2y e R 9 18, 19-25 1 R FALif
A

L1.3 #WRWE SR EWEAML,
PR W2 A Wi A S5 R BR T ALFE 1 AR | R BT
Hh,C-6 Fil C-20 I8 K A4 & SN o BV R 24 )
kIt 9 Ff, Horfr gelsemolenine A & Fy W) i 2 2L 2L
s s

1.1.4 WHERRLEEX WHEROREAEDME
HRORG 2S5 W A= W 68 C/D FF 3R B AT 2E 4, R 8 Ak |
A=W, A5 R T RRE AR A SO0 AR T AR R A

®LZ Huit & &M 21 F, Hrf humantenoxenine #l
15-hydroxyhumantenoxenine 43, % T — Fl 7 1) B-& &
o, B A A

L1.5 #W1RE #HYTrREYHE AL
IS ERGE LA, BE T I ARORS 2K A W BBl R B L AU
i EHE R G M A AR B, 1931 SER R T IR
MW 23 B R, koumine N-oxide J&— il i B 41
PR L WD, AT B W I B e oy B AR B TESS R L,
gelseganine C HLA7 —> N4-BR4G kil S 141, & —Fh ¢
LAY 2K B g e 2 A W 8, T kounaminal S 5F — 4>
TE C-21 {78 A SR W) 7 KRR
L2 AR e s Ay S
F2eH % AR H ATy Ik, AT 8w i pF 5
TR e LA WAL 2 B A2 BRAE T IR O 2R
B ) B P AR T 2 1 i 108 23 A A B A R 10 AR
i v, DRI g 3R A 0 80 o0 5 e, 3k HLX AR
AW A A AT T R A BRI R 2

x2 HYRIBHBOEEMHELS
Table 2 Non-alkaloids isolated from Gelsemium elegans
3k No. EA gy ¥R S 30k
PR BT 2 1 7-deoxygelsemide CypH, 0, [47]
2 9-deoxygelsemide CyoH};, 04 [47]
3 gelsemide CioH,, 05 [47]
4 gelsemiol CoH,0, [47]
5  GEIR-1 CyoHy, 05 [48]
6 GEIR-2 CoH,, 05 [48]
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giR2
sk No. Z R 77 2% 3Tk

7 GEIR-3 CioHyy O [48]
8  GRIR-1 CioHy4 06 [43]
9 i ST CieHy, 09 [45]
10 geleganoid A CypHy, 04 [43]
11 geleganoid B C,HOq [43]
12 geleganoid C CpHig O [43]
13 geleganosides A CigHy 0y [43]
14 geleganosides B C¢H, 0, [43]
15 geleganoid D CoH,, 05 [43]
16 geleganoid E CipH 405 [43]
17 geleganoid F CyoH,, 04 [43]
18 gouwenoside A C;Hy Oy, [45]

=R EY 1 2a,3B,7B, 19 - VU 32 1k 24 W 14 (23 ), 12- )5 -6-1i -28 - & JR R CyHy 0, [49]
2 2a,38,7B-=FRAE24-FEW H4(23) ,12- 5 -6-11-28- % TR R CpoHy, 04 [49]
3 2a,3B-TR 24K HA(S) ,12- 0 -6-H7-30-R & 41 R CyoHyy O [49]
4 12B-ZWEIE-3B,128- T 11,23 -l -2 T £ -8 -4 -26-FR B R 3y Hyo O [49]
5 e R C3pHug 05 [46]
6 gelse-norursane A C,yHy, 0, [50]
7 gelse-norursane B CyoHyy O [50]
8 gelse-norursane C Cy9Hyy O5 [50]
9 gelse-norursane D Cy,yH,, 0, [50]
10 gelse-norursane E CyoHy, Oy [50]
11 3-keto-urs-11-en-13B8(28) -olide C3oHyy 05 [50]
12 12B-acetoxy-38, 158-dihydroxy-7-11-23-trioxo-lanosta-8-en-26-oic acid €3, Hy6 04 [50]
13 kR E CyHsy Og [46]
14 27-p-( E) -coumaroyloxyursloic acid C39Hs, O [46]
15 27-p-( Z) -coumaroyloxyursloic acid C39Hs, O [46]
16 MR CyoHys 04 [9]
17 eleganoside A CagHg Oy [51]
18 odortanone A CyoHy 0y [51]

[N e 1 FEMRLMW Gy H, 04 [50]
2 W eE R 2 T G H,0, [46]
3 o] 2 72 CipHy, 0, [46]
4 A A R CoHg 0, [46]
5 JEIL R C;Hg O, [46]
6 K% R C;HgO4 [46]
7 BETm] C;Hg 05 [46]
8 7 R CgHg0, [46]
9 Sk Iy CiyH, 04 [46]
10 3,4,5-= P SUHER BE CyH,, 0, [37]
UL S- i 2 G, Hy 0, [37]
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gk2
oy No. EA ¥ 2 2% 30k
12w CyH, 0, [52]
13 b 20 1R 2, T Cp,H, 0, [52]
14 1-O-Wn M it 56 45 77 iR CieHi5 09 [44]
15 4-0-WmE Bk 3 25 7 R CiH5 04 [44]
16 1-O- i M i e 2= 7 iR P g Ci7Hy 09 [44]
17 3,4-dihydroxy phenyl aldehyde C,;Hg 04 [44]
IR E Y 1 T3, 5a,68- = CyHs, 04 [49]
2 12-hydroxy-pregna-4,16-diene-3,20-dione C,, Hyg Oy [50]
3 6-hydroxy-stigmast-4-en-3one CyoHys0, [50]
4 Sa,68- A I Cao Hs, 05 [50]
5 2§ B -3 -0-B-D -1k Mg 715 %5 1 1 C35Hsg 06 [46]
6 S N CasHeo O [46]
7 o CyoHug O [46]
8 B-4% {85 C,H5, 0 [46]
HEEREELEY 1 6-FIT-HARFTLR CipHg O, [50]
2 REHENME CioHgO, [52]
3 6, T-—_HAKFETER CiiHy 0,4 [37]
4 REHE CigHig 09 [52]
5 V5 5 TN g Gy Hy 0, [53]
AIEREREY 1 (+) -B-FR LA i B CyoHy 05 [44]
2 WA ARER C/D Gy Hyp 0 [46]
3 HALE ARG H A/B CyoH 504 [46]
4 TR A CaeH3 0y [54]
5 BT B CyyHyg 0y [54]
(BRI 7 SRR 3] 1 (3R,55,7E3 ,9R) -megastigman-7-ene-3 ,5 ,6 ,9-tetrol-9-0-B-D-glucopyranoside CoHy, 04 [31]
ALY 2 (6R,7E, 9R)9-hydroxy4, 7-megastigmadien-3-one-9-0-[ a-L-arabinopyranosyl-  C,, Hys O, [31]
(1-6) -B-D-glucopyranoside
3 ( 6R, TE, 9R )-6, O9-hydroxy4, 7-megastigmadien3-one-9-0-[ a-L- C,HyO, [31]
arabinopyranosyl-( 1-6) --D-glucopyranoside
4 eleganosides A CpHuy Oy [45]
5  eleganosides B CyHyy Oy [45]
6 foliasalacioside B, CyyHyp Oy, [45]
R G Y 1 R Cy Hy Oy [31]
2 RERE Cy Hy Oy [31]
3 M CyHy 04y [52]
4 tamarixetin 3-0-B-D-galactipyranoside CpHy Oy, [52]
Sl R AT Y 1 & B -a-D- WK g SR A CgHy06 [52]
2 3 -B-D-1K g Y CgHy606 [52]
3 1E T He-a- D -1 g SR B CipHy 06 [31]
BAr 2 1 B v W A% H CoH N, O [9]
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20 SW4B0 F4M 5 ]t DNA £ 9] 16 £ B 9
e , Wal il ToVo 40 Mg ¥ T DNA & a8, B 1k
T A B 5 A% 070 T L 4 W 3 9RO TT L
I 96 200 R0 B A ) SOV DR e SR W 5 0T 4 A T
R B T TRIOR: , B AR A T

2.2 GERTAEN OEIERE, H W) S AR W e e
R R /)N BRI RS W 20 N Y A W DD RE L CR A A
U 1 2 1 5 P A 5 0 ot 790 Ak 3L 9 /0N B A B 4
LA AR I AL AR S 3 Y5 T L SRR HE H
T A5 A 1 A0 5% 5 S 36 v, A W) A ) ) 9 20 e
5 BH G 2 R HH O [ AR A Ve Y L FEsh i s
50 R SMELSELSE 56 v, A W) 0 5 T BB A A T 4
AN TR, 2@ W 3% P 0 S5 %) 915 A FH AT R R TR 4 A,
A BB A= LI 1Y

2.3 HURAIEH FRE R R)E W) R IA 9T & FlE
TR B ) A 0 o A A AR R R AR T RIOR

WO T 1) 28 YA SO 2, T EL I AE T, TE T 24
ko BFSE KB, 76 Ak 27 R, e B R, S A
T 25 4 25 /0N LB B, X PR R 2 R A
AR AR AL A O R o
7R -] 23 07 T T 3 AR R SEBLE 5 3 4 o, HE R 2
TACTT L 42 1) 45 B AZ 0 0 28 T 10 D4 A M, 8 0 W0 B
A BN S o, R R 32 R Ok K R
FraEte
2.4 GRITRLIRR W A W RO R RO 9 3 T A
A —E B ROR . BB R S — T2 3 AL
) 98 A B2 I , 35 B 3 Bz A AE R 4 0 £ B
2 s A e b T B W e A S 2 DT L o 2
B e A AR HE AL . BIWI R TAF CDA T ik
P20t Th 2% 20 8 A 43 008 £ 98 5 T g VA 7 X 36
PR BB 2 —
2.5 PUERIEAEA S A W0 O B E I AR 8
SRS MG AT B — S RUR . LR R B
PR g S b T AR IR R B, R T
Bl i3t A B BRIR 2 4 R RE AT SR, ELOE R L 0
S BRI o IR s E A B B AR
FCAE FIALH T B 55 4 ) 25 T4 0k G P ¥ D, ) 2 0
P TR 5 20 P £S5 RO S R L O R R
i - - L R i T AL AT R A e
2.6 EMINFEALLMAEIER  ARTFREY, H Y
PR TE—E R B AT LR PR e L7 /N BLAG s
M3 A L 9028 AL 7 o R o 2 1 R S AR
I AR OMLAR T 40 M 6 484 5, X 2 3 A
WEEVRYERY . Bz ah, v R B
Y S5 £ A D, LT T 5 24 0 I b K R
TR 28 LA S SN 2 BB 52 1A A 6, 4 0 7 0
B0 UM 45 1005, 0065 T K L3k 3 W T 508, i
S 3 I 24 215 £ 70 J T 245 245 I I F 18 o 0 1
3 B

AN T S e s ik 2 RN
S JER LR TG D, A T SR T R G £ R
S5, o T U 2 PR R R T AE TS

S B TV R A SR AR W, SEIRBF R R
Sy 25 TP LE 30 ek /0N I T /DN 2 A R 28 B K T, A
T {0 B3 5 0 5 — E R R NS S ELA
ST VU BRI, 5 A AR, (0 0 A 48 T S A )
BhW) 2 U 2 7 A e ok ) oA 2 0 o R D 4k
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W, BB &0 E WS B # T

ey ) R Y e R S 0 IR S, D U A )
YEF T 30036 shisi b F AR RS A OTAR ; i Ae
F BT A R AR S B R R 2SR, L ] s ]
U S 45, S TR T % B o A IR AT S S T g T
W r R, 51 P IR e KRR 9, e i DRI IR I 5 98 T AT
T2 KRR, 0 5 v R O e 0 ) 1t
o JIEL Bk 6 T 1 P 0 A P 2 T B0 v 3 R A0 UL
W o 3z 20 B S A A 5 1R I V0 PR R RS, B 25
T2 DN AL R AL MUE NS W £ % A A8 1
HF B 2 % A BURR S 10
4 BE

W IR E T (AR AR B2 ) 95 o T 5, B
B HEAHEE MM, BA % RIEE, TH M
1R D, H RRIG YT M o0 I A8 DA S JRAE A5
PIR . BV B A E BT MR, e H R Y
S I 2 W I R BCR WA AR TS
TEA 5 W RIF G, I 3 3 X6 8 8 3% P A B R 5, O
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