¢ %% Chinese Traditional and Herbal Drugs 38 46 % 252 3] 201541 A +297 -

HMEENFR S RAEIERARHR

FEwh pa#t & £ 6 §7
1. HEZRIRER 220, L et 210009
2. VLA R ZN A PR A ®E], YL mEal 210000

B OE: MeohRELG T, FESEEYIR. SR, TR AR X AT B S, IR
N DI, BITRil. dt—0 T AR AL sy, BRI R A 2 R U, AR A S 2 B A
HIWFFCRE AT S5k, A M R 25 0 i s il 5% .

FHEIR: MR CEWEEG s Bugs Pisdb
HESES: R282.71 XHERERE: A
DOI: 10.7501/j.issn.0253-2670.2015.02.026

XEHS: 0253 -2670(2012)02 - 0297 - 08

Advances in studies on chemical constituents in Lycopodii Herba and their
pharmacological activities
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Abstract: Lycopodii Herba (the whole herbs of Lycopodium japonicum) has been used for a long time as Chinese materia medica,
which had been reported with many kinds of effective components, such as alkaloids, triterpenoids, and volatile components. It has a
long history of treating the inconvenient flexing and stretching, wind dampness arthralgia syndrome, bruises, and other diseases with
definitely curative effects. This review classifies and summarizes the chemical constituents and their pharmacological activities, so as
to provide the reference for the further development, utilization, and quality control of Lycopodii Herba.
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Fig. 1 Representative compounds of four kinds of lycopodium alkaloids from Lycopodii Herba

R 1 {HEFE T lycopodine B A A M
Table 1 Lycopodine-type lycopodium alkaloids from Lycopodii Herba

FF5 AR/ R SR
1 Fikatg (lycopodine) 15
2 12B-hydroxyacetylfawcettiine 13
3 8B-acetoxy-12p-hydroxy-lycopodine 13,15
4 8- acetoxy-110-hydroxy-lycopodine 13
5 lycoposerramine M 13,15
6 acetylfawcettiine 13,15
7 clavolonine 13,15
8 a-lofoline 13,15
9 60,8B- & A FATE (60,8B-dihydroxylycopodine) 15

10 40,8B- A AT FADE (4a,8B-dihydroxylycopodine) 15

11 8B-hydroxylycodoline 15

12 40a,8p,12B-trihydroxylycopodine 15

13 8B-hydroxy-11a-acetoxylycopodine 15

14 11B-hydroxy-12-epilycodoline 15

15 11o-hydroxy-acetylfawcettine 15

16 acetyllycofawcine 15

17 lycoposerramine G 15

18 deacetylfawcettiine 15

19 EVEEE, (fawcettiine) 15

20 lycofawcine 15

21 8B-hydroxylycoposerramine K 15

22 anhydrolycodoline 15

23 miyoshianine C 11

24 miyoshianine A 11

25 AN RTE (lycodoline) 11

26 F A58, E (huperzine E) 12

27 lucidioline 11

28 8B-hydroxyhuperzine E 15
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1R,=H, R,=0, R;=H, R4=H, Rs=H, Re=H, R=H
2 R,=H, Ryg=0OAc, Ry=H, Rs=H, Rs=OAc, Rs=H, Re=H, R,=OH
3 R,;=H, R,=0, Ry=H, R;=0OAc, Rs=H, R¢=H, R;=OH
4 R;=H, R,=0, Ry=H, R;=0Ac, Rs=H, R¢&=OH, R,=H
5 R,=H, R,=0, Rs=H, R,=H, Rs=H, R&=OH, R,=H
6 R,=H, Ryg=OAc, Ry=H, R3=H, R«=OAc, Rs=H, R¢=H, R,=H
7 R=H, R,=0, Rs=H, R,=OH, Rs=H, R¢=H, R,=H
8 R,=H, Ryg=OAc, Ry=H, Rs=H, R4=OH, Rs=H, Re=H, R,=H
9 R,=H, R,=0, Ry=OH, R4=OH, Rs=H, Re=H, R=H

10 R,=0OH, R,=0, Ry=H, Ry=OH, Rs=H, Re=H, R,=H

23 24

11 R;=H, R,=0, Ry=H, R;=OH, Rs=H, R¢=H, R,=OH

12 R,=0OH, R,=0, Ry=H, R;=OH, Rs=H, Re=H, R,=OH

13 R=H, R,=0, Ry=H, R4=OH, Rs=H, R&=OAc, R,=H

14 R;=H, R,=0, Ry=H, R4=H, Rs=H, R&=OH, R,=OH

15 Ry=H, Ryp=OAc, Ry,=H, Rs=H, R;=OAc, Rs=H, R=OH, R,=H
16 R,=H, Ryp=0OAc, Ry,=H, Rs=H, Rs=OAc, Rs=H, Re=H, R,=OH
17 R=0OH, R,=0, Ry;=H, R4=H, Rs=H, Re=H, R;=OH

18 R,=H, Ry=OH, Ry=H, Rs=H, R4=OH, Rs=H, R,=H, R,=H

19 R,=H, Ryp=OAc, Ry,=H, Rs=H, Rs=OH, Rs=H, Re=H, R,=H

20 R,=H, Ry=OAc, Ry=H, R3=H, R;=OH, Rs=H, R,=H, R,=OH

26 27 28

2 {HEFEH lycopodine BL A MR AR
Fig.2 Structures of lycopodine-type lycopodium alkaloids from Lycopodii Herba

1.1.2  Lycodine BAY0E  H i K ILEA SIEIHAK
P T TS R A RA RO B 20 Y B SR &,
gER— 2 DUIR, 5 lycopodine ZY A= i X 1)
ST HRIR (A+C ) Fe AL B I e st
WER A FRFIZNEMERE C 30 HAURMEAL S AR
SEB (29), ZRBEAY) IR 2 T 3.
FR2 (HEFE D lycodine YA A HH

Table2 Lycodine-type lycopodium alkaloids from Lycopodii
Herba

Fe WM AR SCHR
29 FRAEHE (lycodine) 15
30 a- LB, (o-obscurine) 11,13
31 desN-methyl-a-obscurine 13

“,
N
|
H

7 N\
=7

29 30 R=CH3
31R=H

3 {HEFEH lycodine BLAE ML MR
Fig. 3 Structures of lycodine-type lycopodium alkaloids
from Lycopodii Herba

1.1.3  Fawcettimine B A6 KA G N
lycopodine B[] Cy-Cps BEWT T TE i Co-Cop B 45 L
5N JFUFAE R C-13 (bR e, St
FA R IE BT T C5-N BB Cra-Piedt . HARER
P AE TGS BB (35D, JL U RlE S A I fi
ORI i PR~ A4, bbby £ Bl B i 2 (carbinol -
amine form) FIf{[lZ2 (keto-amine form) P K57,
RENZISE N JR7 5 Cos AHEER fawcettimine B 4b &
Y1, Ui lycopoclavamine A (34); B &S A=W A1
N-Cy; 8, Ul palhinine A (41). BbAb, THRIFFT
SIS A R OE B A BT AR, Wang 2504
AT B E A rh R I 3 T IR 2R P lycojaponi-
cumin A~C (44~46), It Cu-Co 33T N H IRK
B, lycojaponicumin A~B S A HL i ORI
HAT 5/5/5/5/6 TG ZRBEPNE 3
FE 4,
1.2 =iEZ

R b A 2 R =R, Yan 1
AT B 2y 25453 7 Bl =iE 2R A4, Hoh (3B,8B,
140,210)-26,27-dinoronocerane-3,8,14,21-tetrol. (33,8p3,
140,2101)-26,27-dinoronocerane-3,8,14,2 1-tetrol « lycopodiin
A Y MR A B S SRR 25RO
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£ 3 HEFED fawcettimine B A4 45,

Table 3 Fawcettimine-type lycopodium alkaloids from
Lycopodii Herba
Fs wEm 4R SCHR

32 lycojapodine A 12

33 obscurinine 13

34 lycopoclavamine-A 13

35 VEVGEL ISR, (fawcettimine) 12-13

36  lycoflexine 12-13,16

37  6-hydroxyl-6,7-dehydrolycoflexine 16

38  6-hydroxyl-6,7-dehydro-8-deoxy-13- 16

dehydroserratinine

39 14,15-dehydrolycoflexine 16

40  (15R)-14,15-dihydroepilobscurinol 16

41 palhinine A 16

42 palhinine B 16

43 8-deoxy-13-dehydroserratinine 16

44 lycojaponicumin A 14

45 lycojaponicumin B 14

46  lycojaponicumin C 14

HOQ H;C
H3C‘ v O
SEHES

(6] N’ (0]

44

Wi IR T Ry AR R 7 MikE Y, Hrp
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Fig. 4 Structures of fawcettimine-type lycopodium alkaloids from Lycopodii Herba
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x4 BHEPH=GEXRS
Table 4 Triterpenoids from Lycopodii Herba

75 WA FR SCHiR

47 (3B,8B,140,21a)-26,27-dinoronocerane-3,8,14,2 1 -tetrol 17

48 (3B,8B,140,21p)-26,27-dinoronocerane-3,8,14,2 1 -tetrol 17,23

49 lycopodiin A 17

50 AIAZEE (lycoclavanol) 17-20

51 lycoclaninol 17,20

52 a-T-WI{EmE % Co-onocerin) 17,19-20
53 3-epilycoclavanol 17,19

54 japonicumin A 18

55 japonicumin B 18

56 japonicumin C 18

57 3R,210,24-trihydroxyserrat-14-en-16-one 19,21

58 T2 35-14-4%5-3B,21B- % (serrat-14-ene-3B,21B-diol) 19-21,23
59 T)215-14-4%5-38,210- % (serrat-14-ene-3p,21a-diol) 19-21,23
60 26-nor-8-0x0-0-onocerin 19,22-23
61 16-ox0-30-hydroxyserrat-14-en-21a-ol 20

62 B-AE 20

63 o 19

64 B-7% S I 19

65 33,21p,24-trihydroxyserrat-14-ene 23

66 phlegmaric acid 23

67 lycernuic acid A 23

68 3,20B,21B,24-tetrahydroxyserrat-14-ene 23

69 30,21B,24-trihydroxyserrat-14-ene 23

70 lycojaponicuminol A 23

71 lycojaponicuminol B 23

72 lycojaponicuminol C 23

73 lycojaponicuminol D 23

74 lycojaponicuminol E 23

75 lycojaponicuminol F 23

BEMLEE K RO B T A 2 A8 4k, 4 TR 3R WA g
FE ) LT B PR AR A DG 26K B B 2 ) Bt
KAEH, HUMRAEAR R EIE. G, RE2EEX
PR BURHURIEEAT THTSY, B 0T
UM CWE IE T I U0 7 P 51 28 K
MG RN E T (RF) KR ERE T (1gG. IgM.
IgA) W54, ELISA VA G i by gk AT 4G
W, 25 B YR A 20 F T BB B R
K RIS H RFE AT IgA [, ZEFHEEUY) ml
B REREAR IgM o, HIEWIBMEIER, Uiuf
LB IE T RE SR AT I e 2 1 T AL A

FIVE ST RRAEWITAE I . RSP — S5t
T AR B LS A R DG AT 2K B RF AT
FILTE M 7 an B 48 3 (I -1+ IL-6. Ji
JRIEIN F-0 (TNF-0) [I1EH, ELISA ¥EF1HUR
PE G VAR 5 R L AR A A 4] RF ORI
IL-1B. IL-6. TNF-A 7KV & FEA%, 3o &
CREHE YT i 2 0 L 1 40 B DR T KT )
RF, MIE 236 97 sl 4 28 R 0T & 1 H i .
AN 3 52U F SR I T O R IE T S
PidE U RIRE B AP 94, FEHEN 3L mT R a4
FEWTTHUE, AT M DG 98 RAIEVRITAE
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HO'''
= H
HO =
47 R,=p-OH, R,=0-OH, R;=0-OH 50 R,=0-OH, R,=H 54 R,=OH, Ry=H,
48 R,=p-OH, R,=a-OH, R;=p-OH 51 R;=0-OH, R,=OH 55 R;=OH, R,=0
52 R;=CH,, Ry)=CH,, R;=0-OH 53 R,;=p-OH, R,=H 57 R,=H, R,=0

Rz H

3 = 2 2
58 R,=OH, R,=H, R;=CHj; 60 R=B-OH 66 R,=0-OH, R,=COOH, R3=H, R,=B-OH
59 R;=H, R,=OH, R3=CHj3 71 R=0-OH 67 R;=B-OH, R,=COOH, R3;=H, R4;=B-OH
65 R,=H, R,=OH, R;=CH,OH 68 R,=a-OH, R,=CH,0H, R;=B-OH, R4=p-OH

69 R[Z(X-OH, RZZCHon, R}Z H, R4: -0
70 R,=0, R,=CH,0OH, Ry=H, R4=B-OH

HO
61 62 R=Glc 63

73 R;=p-OH
74 Ry=0-OH

5 MEFEH=GEERB S B
Fig. 5 Structures of triterpenoids from Lycopodii Herba
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lycojapodine A, JFfii ity P S 56 1k B H HAT 4 a-onocerin F A FIH] £k E B e RS P .

BT Al P 0B PRI HIV-1 35 2. Yan 8070 A 2.3 $m/ sk &

R Ay B R 3 ANEI —asRA SR 4 R AN S PO 3ot K SRS A Y LS, IE W
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x5 MEERHEMBES
Table S Other constituents from Lycopodii Herba

Fe AR/ EX S SR
76 % % D (japonicumin D) 18-19
77 EA )\l 19
78 KB FR-6-HTik 24

HO A AAANAANAANANANANNCH;
77

T AR ST X w R, LS R
WIS, JFIEAT TP/ IMRBER SR, 45 KR W]
HAT PR o ARHR SR e H P/ MR R A
BEATRE RIS, SR HT HPLC 508 A 57 A ik
S IETRE K 4 DNSEHGRAL o- SRR
fro#ir, JFATHIE ML MOCRETETEDT I, 45R

OH O OH

H;C OCH,
0

Elo MAEHREMENFHSEN

Fig. 6 Structures of other constituents from Lycopodii Herba
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