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Research progress on chemical constituents, pharmacological activities and
clinical applications of Litsea cubeba
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Abstract: Litsea cubeba has been historically used as a folk medicine to treat abdominalgia, vomiting and diarrhoea, rheumatic
arthritis, traumatic injuries, and cerebral thrombosis. The plant mainly contains volatile oil, alkaloids, lignans, flavonoids and possesses
a wide range of biological activities, such as anti-inflammatory, antitumor, antimicrobial, antitioxidant and analgesic activities.
Research progress on chemical constituents, pharmacological activities and clinical applications of L. cubeba from 1980 to 2021 were
reviewed in this paper, in order to provide a reference for further development and utilization of L. cubeba.
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Table 1 Volatile oils in L. cubeba

s Rt E S 7T Iy BB AL SCHR
1 FriEls (geranial) Ci0H160 sz, M. ok 12
2 FriEME (limonene) CioHie ES 12
3 ¥ (sabinene) CioHis R 12
4 o-JEfi (o-pinene) CioHis P 12
5 B-JR M (B-pinene) CioHis R 12
6 HHE:H (myrcene) CioHis FS 12
7 B-Fi1T ) (B-caryophyllene) CisHaa R 12
8 FH L B4  (6-methyl-5-hepten-2-one ) CsH140 ® 12
9 JitEEE (linalool) CioHis0 Rt 12

10 o-FAHEE Ca-terpineol) CioH130 x= 12
11 ke 2% (1,8-cineole) CioH;50 . 13
12 PEAERE (neral) CioH160 R 13
13 FFIE (citronellol) Ci0H200 - 10
14 B (citronellal) CioH130 ESVIAE S 14
15 (+)-arturmerone C15sH200 53 15
16 bakuchiol CisH240 53 15
17 A32-hydroxybakuchiol Ci1sH240: 53 15
18 litsecol A C10H2003 il 2 16
19 cubelin C20H2503 R 17
20 S ATEE (isopulegol) CioHi1s0 i 18
21 B-/K A/ (B-phellandrene) CioHi6 i 18
22 i 75 -4-B%  (terpinen-4-ol) C1oHis0 E3 18
23 o-MIFAEE Ca-thujyl alcohol ) CisH220 E3 18
24 v-Hi 7 (y-elemene) CisHa I 18
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Fig. 1 Chemical structures of volatile oils in L. cubeba
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Table 2 Flavonoids in L. cubeba

OH

14

i feamaams AT R TR
25 HiE (quercetin) CisHiO7 1 19
26 ABRHEZE (luteolin) CisHioOs 1 19
27 RIBEHET-0-B-D-H%FEH (luteolin 7-O-B-D-glucopyranoside) CaHxOn 1R 19
28 S E (soquercitrin) CoiHxnOn  FiI 20
29  quercetin3-O-B-D-glucopyranosyl(1—2)-o-L-arabifuranosyl-7-O-0-L-thamnopyranoside CoHxO0n  Hf 20
30 FER-T-0B-DRIERET (apigenin-7-O-B-D-glucopyranoside) CaH2On R M 19
31 Ji3E% (apigenin) CisHio0s  Hiit 20
32 WLZEH (kaempferitrin) CoH3001 B 20
33 LZEH-3-0-B-D-MLH 2 F (1 —2)-B-D-M MR - FLHET-7-0-0-L- R ZHHH [ kaempferol 3-O-B-D- C3HusO0 Y 21

glucopyranosyl(1—2)-0-B-D-galactopyranosyl-7-O-o-L-thamnopyranoside |
34 M EER3-0-0-L- R —6)-0-p-D-IR R AR (1—3)-0-0-L- A HEH(1-2)-0-p-D-ALMHI A CaoHso0s0 21

BT [ quercetin3-O-o-L-thamnopyranosyl(1—6)-O-B-D-glucopyranosyl(1—3)-O-a-L-thamnopyranosyl

(1—2)-0-B-D-glucopyranoside ]
35 KMZE [(-)-tephrosin ] CxHnO7  HRsz 22
36 fABZEE)LE (pinocembrin chalcone) CisHpOs  HEHF 20
37 FAJEZE (pinocembrin) CisHiOs A0 20
38  (—)-pinostrobin CiHiuOs  # 16
39 i g = EER ' # (bavachinin) CaH2nOs  # 23
40 ()-JLZEE-T-O-B-DIMIHEEL [ (+)-catechin-7-O-B-D-glucopyranoside | CuH30013 % 21
41 3-HEEE LI E-T-0-p-D-M A A K (3'-O-methylepicatechin-7-O--D-glucopyranoside ) CosHnOu 21
42 (+)-5-p-D-glucopyranosyloxycatechin CauH2sOn i 23
43 (+)-(2R,3S)-catechin7-[6-O-(6R,2E)-8-hydroxy-2,6-dimethyl-2-octenoyloxy]-B-D-glucopyranoside CsoHaoO1  # 23
44 KEHZE (daidzen) CisHioOs  # 16
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25 R,=R,=OH 30 R;=0-B-D-Glc, R,=H

26 R;=OH, R,=H 31 R\=OH, Ry=H

27 R,=0-B-D-Glc, R,=H 32 R;=0-B-L-mannopyranosyl, R,=0-B-L-Man

28 R,=OH, R,=0-B-D-Glc 33 R;=0OH, Ry=0-B-D-Glc(1—>2)-0-B-D-Gal-7-O-a-L-Rha

29 R,=0-a-L-Rha, Ry=0-B-D-Gle(1—2)-a-L-Ara 34 R;=0OH, Ry=0-a-L-Rha(1—>6)-0-B-D-Glc(1—>3)-0-a-L-Rha(1—>2)-0-3-D-Glc

36 37 38
Q@Q‘“ e e CLLQ '
R,
40 R,=H, R,=OH, R3=0-B-D-Glc 43 44

41 R,=0CHj3, R,=OH, Ry=0-B-D-Glc
42 R;=OH, R,=0-B-D-Glc, Ry=0H

B2 WSHPRER SN FEN

Fig. 2 Chemical structures of flavonoids in L. cubeba
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Table 3 Steroids in L. cubeba

ELRe) &Y AR 7T Vo=t J A SCHR
45 B-75 S W (B-sitostenone) CoHaeoO  # 24
46 B-45 {5 F (P-sitosterol) CoHs00  #R. B H5% 24
47 B-#HE M1F (B-daucosterol) C3sHeoOs 25
48 5 {#§-5-45-3B,70- % (stigmast-5-ene-3p,7a-diol) CpoHs002 M. 2 16
49 H{#§-5-45-3B,7B % (stigmast-5-ene-3p,7p-diol) CpoHs002 M. 2 16
50 3B-FEFE L FLKS-5-04-7-B  (3B-hydroxystigmast-5-en-7-one) CoHs02 M. 22 16

/,,

R, HO o

45 46 R |=OH, R,=H 50
47 R,=0Glc, R,=H
48 R,=OH, R,="""OH
49 R,=OH, R,=—=OH

B3 WSS ALY FER

Fig. 3 Chemical structures of steroids in L. cubeba
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Table 4 Alkaloids in L. cubeba

2 D5 HINZ AR PAEE, BEcs 5 Sk
XTSRRI AUSE 5 t BS54 o 1L
FEBUH AE ISR SR BARE B LR 4, fLEess

'S &Y ARR 57 5y B AL SCHR
51  PUKE (boldine) CiH2NOs  #b b5y, 2% 26
52 SUPURE Cisoboldine) CiH2NOs  #b b5y, 2 26
53 N-BFENE (N-methyllaurotetanine) C20H23NO4 . =% 25
54 N-FFEARER M (N-methyllindcarpine) CioH2NOs 2% 27
55  REREEM (isocorydine) C20H23NO4 o b3y 26
56 lirioferine C20H2NOs  Hb Eif5r. 2 26
57 Al (K HSRBURE, norisoboldine) CisHioNOs i L35y 26
58  lorisocorydine C19H21NO4 = 27
59  FIRZFETHE (laurolitsine) CisH19NO4 = 27
60  NIXH (laurotetanine) C19H21NO4 . 2% 27
61  norlirioferine C19H21NO4 Hb FEB 4y 26
62  nilsonirine C19H21NO4 Hb FEB 4y 26
63 muricinine CisHioNOs  Hi E#E5 26
64  isodomesticine C19H19NO4 = 27
65 IR (xanthoplanine) C21H2CINOg 2% 28
66  TEFFETH (atheroline) Ci9H15NOs Ui 25
67  (+)-isoboldine B-N-oxide C19H21NOs i b3y 26
68  (+)-8-methoxyl-isolaurenine-N-oxide C2oH2NOs B 29
69  (+)-N-(methoxycarbonyl)-N-norboldine C20H21NOs Ho 355y 26
70  (+)-N-(methoxycarbonyl)-N-norglaucine C22H25NOs PR R 29
71 (+)-N-(methoxycarbonyl)-N-norlauroscholtzine C21H19NOg R 30
72 N-(methoxycarbonyl)-N-norisoboldine C21H19NOs Ho 355y 26
73 (+)-N-(methoxylcarbonyl)-N-nordicentrin C21H21NOs i 29
74 (+)-N-(methoxycarbonyl)-N-norpredicentrine C21H19NOg Wz 29
75 (+)-N-(methoxylcarbonyl)-N-norbulbodione C2oH19NO7 B 29
76  (+)-N-(methoxycarbonyl)-N-norisocorydione C21H23NO7 W R 29
77  oxonantenine Ci19H17NOs Pou 31
78 AROHEEE GrAliR, reticuline) CisH21NO2 Hb 5y 26
79  N-methylcoclaurine Ci19H23NO4 o 26
80  A=FiEEM, [(—)-magnocurarine ] Ci9HuCINO7 2% 28
81  (—)-oblongine Ci9H24CINOs 2% 28
82 (—)-8-O-methyloblongine C20H2CINO7 2 28
83 N-JBTELNE-3- A HEBE ik (N-cis-feruloyl-3-methoxytyramine) Ci9H21NOs ics 25
84 N-JBTERIE LIS % (N-cis-feruloyltyramine) CisH19NO4 53 15
85  N-JiisXIRERE S X (N-cis-cinnamonacyltyramine) Ci7H17NO 53 15
86  N-RAPELME-3-H A% (N-trans-feruloyl-3-methoxytyramine ) Ci9H21NOs R 25
87  N-RAFEBEEEHNZ (N-trans-coumaroyl tyramine) Ci7H17NO3 . iR 29
88  N-ABTEELEE AL (N-trans-feruloyl tyramine) CisH19NO4 . iR 29
89  N-IRATIFFIRE&IZ (N-trans-sinapoyltyramine) Ci19H21NOs 33 32
90  N-ATFFkIE-3- F A JE ¥ i ( N-trans-sinapoyl-3-methoxytyramine) — C20H23NOs 53 15
91 IS H (cubebamine A) C3sHaoN2010  # 19
92 IS HAE AL (litebamine) C20H21NO4 B 33
93 BWIBEAAF (FHi353C, glaziovine) CisH19NO3 A 27
94  (-)-litcubinine Ci9HCINOs 2% 34
95  (-)-litcubine CisH2oCINOg 2% 34
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57 R,=Me, R,=R;=H, R,=Me, Rs=OH 64 65

51 R,=H, R,=Me, R;=H, R,=Me, Rs=OH
52 R,=Me, R,=R;=H, R,=Me, Rs=OH
53 R,=R,=Me, R;=H, R,=Me, Rs=OH
54 R,=H, R,=Me, R;=OH, R,=Me, Rs=H
55 R,=R,=Me, R;=OH, R,=Me, Rs=H
56 R,=R,=Me, R;=R,=H, Rs=OMe

R 80 R,;=OMe, R,=R,=H
77 78 R,=OH, R,=OMe
79 R,=R,=H

OH
OMe
HO OMe
00 OH
MeO HN NH OMe OO
/
HO = OH
N\

MeO 01 OMe 92

82 R,=H, R,=R;=OMe

81 R,=H, R,=Me, R,=OH

58 R,=R,=Me, R;=OH, R,=Me, Rs=H
59 R,=H, R,=Me, R;=H, R,=Me, Rs=OH
60 R,=R,=Me, R;=H, R,=Me, Rs=OH

61 R,=R,=Me, R;=R,=H, Rs=OMe

62 R,=Me, R,=R;=H, R,=R5=OMe

63 R,=Me, R,=H, R,=OH, R,=Me, Rs=H

R,0
R,0 O N\n/OMe R,0
Cr ° ’
MeO MeO

OR,
69 R,=R;=H, R,=Me
70 R,=R,=R;=Me
71 R;=R,=Me, R;=H
72 R,;=R;=Me, R,=H
73 R,+R,=CH,, R;=Me
74 R,=H, R)=R;=Me¢R,

75 R +R,=CH,
76 R;=R,=Me

R, 86 R;=R,=OMe, Ry=H
83 R;=OMe, R,=OH, R;=OMe
84 R,=H, R,=OH, R;=OMe
85 R;=R,=R;=H

87 R,=R,=R;=H
88 R,=R,=H, R,=OMe
89 R,=H, R,=R;=OMe
90 R,=R,=R;=OMe

B4 WISHPEMBR N SR F L

Fig. 4 Chemical structures of alkaloids in L. cubeba
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Table 5 Lignans in L. cubeba

G EMAHK AT YRR SO
96 (+)-(88,8'S)-9-O-(E)-cinnamoyl-secoisolariciresinol Cs1H36010 53 35
97 (+)-(88,8'S)-9-O-(E)-feruloyl-5,5'-dimethoxysecoisolariciresinol CaH3s0n 53 35
98 (+)-(88,8'S)-9-O-(E)-feruloyl-secoisolariciresinol C30H3309 53 35
99 (4)9,9"-O-di-(E)-feruloyl-5,5'"-dimethoxy-secoisolariciresinol CsaHesOn6 53 35
100 (+)-9,9-O-di-(E)-feruloyl-secoisolariciresinol Cs2He4On6 53 35
101 43EFH7C (arctigenin) CaiHx06 53 35
102 ZafE#R (matairesinol) C20H206 33 35
103 (7E8R')-didehydroarctigenin C2H20s 33 35
104 4-0-FETTIRE-4-0-B-D-M A ZEHE (styraxjaponoside B) CoHu0n 36
105 FPIEE-A4-O-B-D-MRHEHEF (matairesinol-4-O-B-D-glucopyranoside ) CxH3501 33 36
106 (+)-9'-O-(E)-feruloyl-5,5'-dimethoxylariciresinol CssHa7017 53 24
107 (+)-(8R,7'S,8'R)-9"-O-(E)-feruloyl-5,5'-dimethoxylariciresinol-7-one CaH30mn2 53 35
108 (+)-(8R,7'S,8'R)-9"-O-(E)-cinnamoyl-5,5'-dimethoxylariciresinol CsHx0n2 53 35
109 9"-O-(E)-feruloyl-5,7,5'-trimethoxylariciresinol C3H37012 33 35
110 (+)-9'-O-(E)-feruloyl-5'-methoxylariciresinol C37H45016 53 35
11 (4)-5,5-dimethoxylariciresinol Cx2H250s 53 35
112 (+)-5'"-methoxylariciresinol CaHaO7 53 35
113 lanicepside A CoHuOn 36
114 (-)-divanillyltetra hydrofuran ferulate Cs0H30s 53 24
115 (7S8R)-FA _MHIEE-49- —-0-B-D-M T # & [ (75,8R)-dehydrodiconiferyl alcohol-4,9'-di-O-p-D- CxHaO1z  # 36

glucopyranoside) ]

116 (7S8R)-5- K A LA = @AIRIER4-0-8-D-M & B [(7S8R)-5- CoHyOi 1 36

methoxydihydrodehydrodiconiferyl alcohol-4-O-B-D-glucopyranoside ]

117 (7S,8R)-urolignoside Cotzs0 36
118 (TR8S)-—AFA M AIAIEREA-O-p-D-M i & FEH [ (7R 8S)-dihydrodehydrodiconiferyl alcohol4'-  CagH3sOr2  # 36

O-B-D-glucopyranoside |

119 (7S8R)- A F A = I ATERE-9-O-B-D-ML i & i (152)-0-B-D-M R & & T (saposide B) CoHisOr 36
120 litsecol B C31H32010 W ZE 16
121 (-)-(7S,8R,7'E)-4,9,9'-trihydroxy-3,5,3',5'-tetramethoxy-4', 7-epoxy-8,3'-neolignan-7'-ene-4,9"-di-O-B-D- C33HuOr7 33 24

glucopyranoside

122 (-)-(7S5,8R)-4,9,9'-trihydroxy-3',5-dimethoxy-4',7-epoxy-8,3"-neoligan-9-O-a-L-thamnopyranosyl (1y-3'B-D-  C32HaO15 33 24

glucopyranoside

123 (-)-(7R.85)-9-O~(E)-feruloyl-4,9,9'-trihydroxy-3,3'-dimethoxy-4',7-epoxy-8,5"-neolignan C30H3209 33 37
124 (-)-(7R.8S,7'E)-9-O-(E)-feruloyl-4.,9,9"-trihydroxy-3,3'-dimethoxy-4',7-epoxy-8,5"-neolignan-7"-ene C30H3009 33 37
125 (-)-(7R.8S,7'E)-9-O~(E)-feruloyl-4,9-dihydroxy-3,3',9'-trimethoxy-4',7-epoxy-8,5"-neolignan-7"-ene C31H209 33 37
126 (-)-(7R8S,7'E)-9-O-(E)-feruloyl-4,9-dihydroxy-3,5,3'-trimethoxy-4', 7-epoxy-8,5-neolignan-7'-ene-9'-al C31H30010 53 37
127 (-)-(7R8S,7'E)-9-O-(E)-feruloyl-4,9-dihydroxy-3,3"-dimethoxy-4',7-epoxy-8,5"-neolignan-7"-ene-9"-al C30Ha2s010 53 37
128 ()-(2R)-1-O-B-D-MMFHI RIS 2-{2,6-— HEEHE-A-[1-(E)- -3 T R 5L P 4E-3-BF (alaschanisoside A) CosHzsO1z # 23
129 (+)-(7R,85)-4,7,9,4'9"-pentahydroxy-3,5,3',5'-tetramethoxy-9'a-homo-8,4'-oxyneolignan-4-O-3-D- CoHa2014 53 24

glucopyranoside
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ik RAER/EAS AT EYEAL SO
130 (-)-(75,8R,7'E)-4,7,9,4'9"-pentahydroxy-3,5,3,5"-tetramethoxy-8,4"-oxyneolignan-7"-ene-4,9'-di-O-p-D-  C34HasO19 U5 24
glucopyranoside
131 (+)-BEMAR RE-9-0-p-D-M A 2 B H [ (+)-lyoniresinol-9'-O-B-D-glucopyranoside | CasH39014 U5 36
132 lyoniresino CHa0s icd 36
133 (-)-(7'R,8'S)-N-2-(4-hydroxyphenyl)-ethyl-4,4'9'-trihydroxy-3,5,3',5'-tetramethoxy-2,7'-cyclolignan-7-en-  C30H33:NO9 U5 35
9-amide
134 12-"5-6,8-"HE-7-1-3,5- - HEIEA-FLAIL)-N N-IN-[2-(4-F2 K HE) . 35)-2,3- 250 [1,2- C39H4N2010 U5 19
dihiydro-6,8-dimethoxy-7-1-(3,5-dimethoxy-4-hydroxy-phenyl)-N!, N?-bis-[2-(4-hydroxyphenyl)ethyl)]-
2,3-naphthalenedicarboxamide ]
135 (-)«(7'R,8'S)-N'-2-(4-hydroxyphenyl)-ethyl-N?-2-(4-hydroxy-3-methoxyphenyl)-cthyl-4,4'-dihydro-xy- C390HuN2011 B 35
3,5,3',5'-tetramethoxy-2,7'-cyclolignan-7-en-9,9"-diamide
136 (-)«(7'R,8'S)-N'-2-(4-hydroxy-3-methoxyphenyl)-ethyl-N?-2-(4-hydroxyphenyl)-ethyl-4,4'-dihydro-xy- C390HuN2011 B 35
3,5,3',5'-tetramethoxy-2,7'-cyclolignan-7-en-9,9"-diamide
137  pinoresinol C20H206 R 36
138 syringaresinol Cx2H260s R 36
139 ¥T&1 (syringin) C17H2400 53 36
140  psoralenoside Ci7H1509 53 36
141  isopsoralenoside Ci7H1809 B 36
H O

96 R = R;=H, R,=(E)-cinnamoyl

97 R=OMe, R,=(E)-feruloyl, R;=H

98 R ;=R;=H, R,=(£)-feruloyl

99 R;=OMe, R,=R;=(E)-feruloyl
100 R |=H, R,=R;=(E)-feruloyl

OR,
MeO OMe 103R,-R,-H
¢ 101 104 R,=Glc, R,=CH;
R,0_ 105 R,=H, R,=Glc
Ry
R
R0 Q O R0 Q O N
MeO
R, OMe OMe
AN
106 R =H, R,=OMe, Ry=(E)-feruloyl, R;=H, R<=OMe 15 Ry=H, Ry=Gle, Ry=H, Ry= OGle 121 RI_G1C> R,=OMe, Ry=H, R;=CH,0Glc

107 R|= =0, R,=OMe, R3=(E)-feruloyl, R,=H, Rs=OMe
108 R,=H, R,=OMe, R3=(E)-cinnamoyl, R;=H, Rs=OMe
109 R=R,= OMe, R;=(E)-feruloy, R;=H, Rs=OMe

110 R =R,=H, R3=(E)-feruloyl, R,=H, Rs=OMe

111 R=H, R,=OMe, R;=R,=H, Rs=OMe

116 R;=OMe, R,=Glc, Ry=H, R;= ~~"0OH
117 R;=H, R,=Glc, Ry=H, R,=~~"0OH
118 R,=H, R,=Glc, Ry=H, R,= ~~"0H

124 R,=R,=H, Ry=(E)-feruloyl, R,=CH,OH
125 R,=R,=H, R;=(E)-feruloyl, R,=CH,0Me
126 R,=H, R,=OMe, Ry=(E)-feruloyl, R,=CHO

119 R;=R,=H, Ry=B-sophorosyl, R;=“">"OH 127 R,=R,=H, Ry=(E)-feruloyl, R,=CHO
120 R,=OMe, Ry=H, R,=(E)-feruloyl, R,= ~N~0p

112 R,=R,=R;=R ,=H, Rs=OMe
113 R,=OH, R,=R;=H, R,=Glc, Rs=H

R;0.
R, °
o
0]
R, OMe

122 R =H, R,=OMe, R3=Rha-Glc
123 R;=OMe, R,)=H, R3=(E)-feruloyl

Me")‘f@é
oM
M00/©\0Mc f

OH
134 R=R,=H
135 R;=H, R,=OMe
136 R;=OMc, R,=H

OH

OH

MeO R;
M
A BOO¢:
O OR
R, HO
OMel
MeO OMe

GlcO

MeOblH

OMe
MeO OMe
128 R =R,=H, R,= ~ " 0H OH ).
129 R=R,=OMe, Ry= 131 R=Glc
130 R,=R,=OMe, Ry=-"NM"0Glc 132 R=H 133
OMe
OH
O W\
Hum H -
MeO. o HO__O 0 © oy
o j@M o
HO GlcO Gle
R Glc
137 R=H 139 140 141
138 R=OMe

E5 WBHHPARBERLEUSIHINLFLED

Fig.5 Chemical structures of lignans in L. cubeba
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Table 6 Other compounds in L. cubeba

Eikd Hasamr 71k AL SCER
142 (6R)-3,7-dimethyl-7-hydroxy-2-octen-6-olide CioH1603 R 38
143 litseacubebic acid CoH1403 sk 38
144  fumaric aid CsH404 573 32
145 6,7-"FH-3,7- R 2R (6,7-dihydroxy-3,7-dimethyl-oct-2-enoic acid) CioHis04 s 19
146 44-"F3E-1,7-F8 R (4,4-dimethyl-1,7-pimelic acid) CoH1604 53 32
147  IEZDUBRER (lignoceric acid) CasHas02 (i 25
148 KR (palmitic acid) Ci6H302 . Bm 20
149  (6R,3E)-1-O-B-D-glucopyranosyl-6,7-dihydroxy-3,7-dimethyl-2-octenoate Ci6H2309 53 38
150  o-hydroxypropioguaiacone Ci0H1204 53 15
151  3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone Ci1iH140s 53 15
152 FHE (vanillic acid) CsHsO4 Rk 38
153 JR)LEE (protocatechuic acid) C7H¢O4 33 15
154 2,5-—HEIEREE (2,5-dimethoxy-p-benzoquinone ) CsHsOq4 33 24
155  2,6-—HSIEZE (2,6-dimethoxy-p-benzoquinone ) CsHsO4 053 24
156 2,6-— R4 IE-A4- IR -1-O-B-D-ML G HI R (2,6-dimethoxy-4-hydroxyphenol-  CiaH21010 53 23

1-O-B-D-glucopyranoside )
157 3-$336-4,5- " FHISAFEZRW-B-D-ML I A (3-hydroxy-4,5-dimethoxyphenyl-B-D-  CisH21010 53 23
glucopyranoside)
158 3,4,5-=HEEKM-1-0-B-D-NL I ZHEE (3,4,5-trimethoxyphenyl-1-O-B-D- CisH2010 53 24
glucopyranoside )
159  prismaconnatoside CaHnNOwu B 24
160 FELHE (vanillin) CsHszOs3 53 15
161 SFREIRHEE (p-hydroxybenzaldehyde) C7H¢02 53 15
162 XRIEIKR PR (4-hydroxyacetophenone) CsHzO: /53 15
163 (18,35,5R,65)-11-0O-B-D-glucopyranosyl-14-oxo-dihydrophaseate C21H30011 5 38
164 BUEERR (ferulaic acid) CioHi1004 R 19
165  trans-3,4,5-trimethoxylcinnamyl alcohol C12H140s5 HRsi 38
166  isopsoralen CuiH1003 53 15
167  ZREEH (scopolin) Ci6Hi809 53 23
168  staphylionoside D C20H3207 B 23
169  8a-hydroxy-4,7,7-trimethyl-1,6- dioxaspiro[4.4]non-3-en-2-one CioH1404 53 15
170 8p-hydroxy-4,7,7-trimethyl-1,6-dioxaspiro[4.4]non-3-en-2-one CioH1404 53 15
171  1-ethoxy-3,7-dihydroxy-4,6-dimethoxy-9-fluorenone Ci17H1606 Ui 36
172 6'-O-vanilloylisotachioside C21H24011 . 2% 16
173 7-B-D-glucopyranosyloxythalifoline C17H23NOg 53 24
174 icariside B6 Ci9H330s N 16
175 HHEE-9-O-B-D-ML IR # & (vomifoliol-9-O-p-D-glucopyranoside) Ci9H3109 53 23
176 ZEREHEE-O-B-D-ILHH £7kEE (dihydrovomifoliol-O-B-D-glucopyranoside) Ci9H3309 53 23
177 (—)-1-0-{6-O-(6R,3E)-6,7-dihydroxy-3,7-dimethyl-2-octenoyl}-B-D-glucopyranosyl-2-  C23Hz4O11 53 24
methoxyhydroquinone
178  (+)-(7S,89)-guaiacylglycerol 8-{6-O-(2E)-6-hydroxy-2,6-dimethylocta-2,7-dienoyloxy}- CasHzsO12 53 24
B-D-glucopyranoside
179  2,6-dimethoxy-4-propionylphenyl O-o-L-rhamnopyranosyl(1—6)-B-D-glucopyranoside C23H34013 5 24
180  canthoside A CioH26012 33 24
181  isolinderanolide C21H3603 33 15

182  secosubamolide A C22Ha004 33 15
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HOOC/\></\CO0H Hooc” AN
Z > COoOH
147 =20
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158 R =R,=OMe, R;=0Glc

159 R,=R,=OMe, R3=0Glc-OGlc
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Fig. 6 Chemical structures of other compounds in L. cubeba

R VI, ARNR =SSR H
R BE . PUEAEEEA .
21 %

fleZ B¥ (lipopolysaccharide, LPS) RJ % 54H iy
PR Z P RIER T, BERUETER, ERRE. AR
FO AR (LA BT RSP E Ry, L 3 2

el M —H A A8 (inducible nitric oxide

synthase, iNOS) FIF4E G H-2 (cyclooxygenase-2,
COX-2) MEHARIL, HHZHFF-«B (nuclear factor
kappa-B, NF-kB) #liffil|Z5H o (inhibitor of NF-xB,
IkBa). IkB Wil (IKKB) & HABEERLL, FRfR/s iR
HEIAF-o (tumor necrosis factor-o, TNF-o) Fl4Hfig
K7 H4UfEA & (interleukin, IL) BF=4=, M40
#l—% AL (nitric oxide, NO) A K.

Li ZEBSN LS HUES R L BB 7 B 21 5 4
TERTFRANER M EY) 96~100 = Tu%fﬂﬂ%J LPS
FHFH/N R EZ-EIRAI RAW264.7 1 NO K4

P, i

B, 2 BCP H K B (half median  inhibition
concentration, ICso) {E N 46.8~66.5 umol/L. X3
BE S5 OISR F i K AR BR AL 25 B B A 54 99
HEAT B AT R AP KDL G 99 RERH &
S /NP, RS 25 0T DA S DR AR ER A
FHPERE S TR E. A, IR
FKHEY 99 i LPS 551 RAW264.7 4+
NO. TNF-a [¥E NP, iNOS. COX-2 HAMR
KRR RULEY 99 HA BERENINTLAIE
o Lin SFBOM XS HR 2 55 BIHH LS4 171
7E LPS %55 1 RAW264.7 411 il 1 %} mRNA 71 iNOs.
COX-2 FEAMFIEAM IkBo. IKKP & AR A
HHER, i‘fllﬂ%lJNo AR ICs0 9(56.1 1.2 mmol/L,
I TNF-o0 73341 ICso A (28.240.9) mmol/L.
sk 7K A OT N L XS ARAR A ZE Hp 3 B 3 3 N ED)
BT FH /N BWJ\Mﬁ BV-2 Ziffifl RAW264.7 418
RIER TN ARSI RMEH . SR BRI &Y
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51. 52 Xf BV-2 il B A S5 RS 28 38 1, 1Cso
53318 85.15 112.1 pmol/L; 59 57 % RAW264.7
M EA PR TENE, HH NO A2 ICso
B4 13.3 umol/L. Guo FFUIM L A Hi 73 545 51—
R A, I RIUEATRE S ZE ] LPS %5/
B BV-2 4iffirh NO /=42, ICso N 15.8~50.9
umol/L. 53 W 78 I LS 73 B 4k &4 51,
78 TEARNAMY B A PRGN, T HE B A B E K
Bio A 51, 78 Be AR /DR B &, b K
SR AT JTCUACRRURT 20 2 b e o 41 P 4 R 3R, 2
HPA BHAHE I MPR I, feRE Mk TNF-o fl
IL-6 ") mRNA £ik, [ZK Janus B 2. 15 545K
AN SABOER T 3 BRI, I8 n] LARFREY)
JRH R p65 Al IkBo FIBERRIL/K T4, Xia 2542
RIACEY) 92 7T LAHIH] LPS BB RAW264.7 41
H = AR 40, HHLH] S NF-«B 15 588 A >, #2
INFL TR AT TE BT BT 2 298 - Xing WIS
WUBSTR OB 2EH 7y B3 2 &4 60 7T LA
S MR A SAC, #iH NF-«B 15 ‘5188, #iif)
G PEEREE B R I RE T, $0H1 98 RE S ) A
NI 4 S0 3 (e B i

ot M S DL L LS BB R S A L, SR /N R
E VR RAW264.7 AL, DL NO A pediifil] 20
PU o FaAR Bt 70 LU XS B AT T S E 1, 45 R
Ll R B e 38 I P LPS 3 R 5 4 A v
TNF-o FIZHMEE T 1L-12 B2 26T R EFURAER
L XS ARE & A H] NO 2B ICso 1N 31.25~
62.50 ug/mL. JIHBFFER], AR K XS HEE
R T T TR BT 500 /) SR AR P A A TR 2 4 1
YERL,  FEHMH] S B BRI AN 503t 28 R 1
KT % (collagen-induced rheumatoid arthritis, CIA)
KR A2 I 441, Liao 45T 1L RS HRU%E & il v 43
BHEAAEY 12, FFRBAER R ARERNPIRE
PE, AT HNE] LPS 300 E WA i oy b 4 R
TNF-a. IL-6 F1 IL-1B F % hEPK - Pro-IL-1B. iNOS.
COX-2 FIHLH B2 45 & 5 T Ak 45 M 3R 32 4 5 itk
pyrin Z5HIER 3 RYE/MARIRIA . Chen 101
UGUERR T DA A I A 2 1343 B4 LL U RBHE A ek o Y 5
PRAHMATN R EA e RIEH, X R L XS HE
R T DU T el B RO B 98 RE PR A B
T PEPEBIR AT o LS AR 17K BT R ik PR
Ji2 S B 115 5 1) CIA K BRI HH TNF-o0 &2 IL-1B
JE R AR I RBE ST SORE R

LU XS B K S AN BEHREA  388 3o B A TNF-a.
IL-18 Fl IL-6 7K~F, HEAnifiE IL-10, F#K COX-2.
5-ME A S5 JORERG /K, B35 s K BRI
KT RAENR, T RSB B {E 167 75 4 77 1
AWK 51981, S a6, LA H EE SR A e
1l LPS 5 5 1 E 41 il RAW264.7 H NO FT i 51 i
3 B AR Rk, B S PG A ST i L S S
AERERAAE T, HAE/NT 0.01 mg/mL B JE4H i
BEPE, RO WXSRR B A PR SR T )
2.2 B

e 2 P N SRl R T — 2 B K . H T,
w2 S R 2GS U ) v T I PR B B L e R VA
J7, BRONSGE T BEEARE, S TN
B, BRI T A RIS, REFHLTRAN T % S
BRITIIAR L, BB A W s . L XS
KIEZE ARV DL R AT B IE S 2 25 bt
Jiga £ FH - LT84 FEATL 1) 60,455 41 ) A O B 1 R
BEEIAITEPE . BH AR M B T 5 5 s a5 .

Li ZEBSILL AS MBS IR 2. T8 3B A 7 25 1 4 4~ 7,9'-
AT U SRR A T 2 259 106~108. 110 1)
o NAE/N i NCI-H1650 40 G 40 i 2k,
ICso {E34/NF 20 pmol/L. 1L&4 101~103 i A\ 45
JsE HCT-116 4 AN\ B0 S8 A2780 4i 45 41
F M, ICsofH N 0.28~18.47 pmol/L. Wang ZEB8IM
XS 2 B B LAY 163 X Nl AS49
A N S5 e HCT-8 4 344 B S5 40 i 25k,
ICso {E 45 8.91 9.6 pmol/L. Trisonthi 517\ 11
R PRUR S (1 FE AR B R 2 B H 1 AN i &)
19, SIS B B3 P E R B R A E IR E K AR
lif (cysteinyl aspartate specific proteinase, Caspase) -8
-9, SERERNY) Caspase-3/-7 HIF=H4, MTiFH
SE % HeLa 4HM0VHT:. & MTT 300 5E AV
(+)-N-(methoxylcarbonyl)-N-norbulbodione (75)
(+)-N-(methoxycarbonyl)-N-norisocorydion (76 ) Xf A
BJm BGC-823 4ffis. A& HepG2 4iiffl. MCF-7
YR N 5 B SGC-7901 4w . A J ks SK-MEL-
2 R AN BR S SK-OV-3 40 4m i d i, 4553
BaREY 75, 76 WA SZ A4 AR AR I H
SEVEYE, 1Cs0 70108 9.5~12.2 pmol/LP), 58 & 3l
L X B H AR Sz R4 o iR IR OEC-M1 41
M. FFJE IS U1 AS49 41AE 3 AP g — &
AR, 3L 1Cso N 50~100 mg/L, RS R
T AT BAARG 3 Folt 4T B (A7 375 B TRJESOT, oy XIS B A el ]



« 5576 «

FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

PARHY MDA-MB-231 20020 24T S 31, M
VRN T RINAEAR S KA T B2 40 MDA-
MB-231 2 )R 58 H SR FEANI [R]AH G, X AT g
L5 00 2 e A A R 52 A /88 T T ULIBE-3 -5l / 2 1
Pl B {5 5@ A7 KB, Chaouki 52 By
BIERT MCF-7 20 i) A Bsg i e, 0 LS pieE &
P AT AR I AT R e HePTMR TS P 2
23 inE

2 B AN L TR AL 4R OO 2 BRI G Ve VR T
()7 I, A2 R ARG BT S L, T
R R A NPT 24502 H T BRI K
Feo LSHEE R EAG T ISP E, AR e R
WO BRI B0 B AR LS ER T, EEAEH
LA A AE A4 T S TR P 200 PR A A B, 2 )
A ST %, SRR AT R FT VR TR AE BT
B BT

WEFERIN,  LLIXSRIAE R I % KRG SO B A A% it
WAE RIFMAREENE, 1Cso 758 11558,
151.25 pg/mLB2, HApfb &4 9. 11 BAT 1EHIH
P, HIO5REE PR S L TR 2, P L
FHLEIA R, F# R 2R, FE A
MMM E L s 5 E IR ) e, &
MBI . RIS, S HRIE LG
R K. &temake. athE,. F
O ORI W B ( minimum inhibitory
concentration, MIC) A 0.47~1.88 uL/mLP*, (/3%
U S e T e Tt AR A T R 4 P R 4 1 ) 2 R TR
Ap MR R EAER, RS FEESR AT 18
A5 DNA KRG KIEM@E AR RIER, L MIC
A/ NARBEWREE (minimum bactericidal concentration,
MBC) 413124 0.5+ 1 mg/mLB). 1L RSHAE R 6 H
R E M EE A MIC N 0.5 uL/mL, MBC A4 1.0
uL/mL, Ay eI 4507 0 ith B A6 7 I, Al
IR AR I3 5%, M= A P /R GO, L SEE
IR 8 ok e R K T 4 P AR 4 i B ke i 2 0
FVERT, X ESBRE . R SERE . LI RERE .
ETPIESERE . WRSEE MIC 20950y (14.14%
3.64). (23.22£2.85). (31.24%+22.88). (76.19%
4.40). (28.30%2.54) nug/mLI8], Yang ZEBURE 5T K
B, AL R B S 1) 145, 146 1E 272, 558
umol/L B X /KFESUM B A% BEEE . HAEREME. i
TR JH B 5 LR 3 B B BB M . 55 4b, Feng
41200 M 1Ly XS D I TR 2 T 50 67 43 S () AR R 22

TR R AN EL B A HIHIE R, JUH RN 6o (5 %)
BRI A D MHEE. TR AR, M LS
s ) 7 AN SEERA A 27, 28, 30~32. 36
37 HA RSP ENM, A AR IE T 5
B SERECR R TR 2 R LR . RGBT
ER . SRR BRI AT 38 A [ R FE R4 1)
YEH .

24 MEMHK

SCHRIRGE , LSS A B Ui g 1, Hag
PR TAF RS, W] REZHE T Hh 2 Bt AN ) AH
HAER S RET, Mt T mEE R E , B e
FRPURA TR B E R 3 B AL . 1 LEARE
R E) RE R I H Ao P A PRS0, AR ik
ik 2 WOVRTF 92 % 30 L1 R BOME 78 R0 A6 35 ok B —
SE IPTEA TS, FLREAEHE A I B P a0 T P
ST HEFEFE AR o ARAE ROV I L AR K T R bt
AT S A BT T R R R T A R 2
%, XY Wang SFORIE K A 1 AEDTAR
A TS PR B 1 pR 2 T e E A FH 1R 45 R AR L
TRV I XS HF R4k &) 28 31 5 — & 1L
FALEYE, MR R RRXATRE S A B 36
(1] 4"-OH A ¢ o FIR T2 H2 5 LU AR S8 A= P
I HrE TS, ARG R 2,2- R -1
FEMEEE B BE Y ICso E°N 40.84~242.97 pg/mL,
< B Ly R AR SR HCE 1Y) 5 AR P el B AT AR 5 ) BT
AR 4,

25 IhLMERZHMER

W TR XS UL A PrAe . B A sh ko FEas
oy PULONAEFESEIER, = BEHLH ] i/ i R
£, MIfIMAR R A TERG SO iR iom &, RIS
OIFEEES.

WETREEH, LSRR S PT PR I /MR R T v
PE, XHERENE M/ ICE BEMBRIEH, ik 2|$t
AR AR RS, Ll XS B A B AR RO R B X —
BERR MR . R E R B 3 R BRI MRCR AR W
IR, At e A A6 AL DU A R 75 3 0 I /s
BRI, [FIR A PR]  AR SREE = A T AR 2R A
FEVIRRE TN, 3R BHATE IS v] REAE 7 YR BN KR FE A AL,
AARTE B S AR R EE R, A ] RE R AT i I
FAF3697 /i OB AL 2 — (001, 1] XS
SEAKAEYD e G MR R AR A, REGESLIR PR AR P I
IERG A — Pt IAER, M B R AR
JR IR 5 5 () I/ RCR S A HIHIE R, BAEAEK
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PEOTI AV A 92 T IR B BEA 1) /Ml SR AR A A%
B2 M, REHEFHUMARTEESS, (57
92 3 T] LU S M U 0L P 3 U2 i ) 26 B AT
%, X5 BNBKHEAEAE AN IS BOY AR Ja B AT 45 I
EEIBMER A BREEORR, RAHAET O M8 %
I3 7 T A TELEANMEDY o Ll XS AR R TR 0 S 56 4 0 L
S AR A0 N R R B O WUBESERE IR AL A O
ER, HPr NS R R BT 68 5 e PR AR
TS NEIIR . S8 OIS DR,

2.6 FhHIdH

Fy R 72 L XS BT iy e o B ) 32 S 1 1
FEENE TP UE UL M 24K, ]
WP T - U i SR R HE T B PO BB
Mo FEBESEREA 0P, S, #2R1E
F R SCRE SRR, WL R AT I 1l 2 S %
TR Pt R - 2L ¥ i S50 P B, 8 i A B S )~ P
TER,  HoPma bl 5 H e s i g L B
M S A& AT RS | S T o Ui A o5 A7k
it ] DL 25 0 00N BRI IR GE By £ HE A B, AR TR
Wit PRI AAE, 3 mT DA 3 /N BREK 51 I AR
A — 8 BVBRZAE U4 . SIS 3R BH Ll XS RHE & i 0T I
W T8~ WA FASAE F , BB A BBt SEH,
T UF BT A7 I S A L RSB R il T- iy PR P — A &K
BT, A, LSRR SE AR B BB R
W B e s A B, it BfE 5 2R R
FEBRIE A 24001,

2.7 EHfth

LS 25 BEE o0T 2, I B A PUE s
Fav BUR. B PR AR, R DL RS LRIE
YEM .

Yu UL KIANGZ A E YD 99 @i #H B
HEJR T I B e B RIS R AR E 5, X
3 NF-xB A& RS2 R0 T (receptor activator of
NF-«B ligand, RANKL) #SHBE a2, &
YERNTBT &R S G . Hoh, RIERFEM
GV 97 AT LU R T AN A B TR, T H
WRe S5 HAE AN K A2 551 & A i e 1
BAMRREEE G, BAPUE BB T /08,
Guo FEIOZEXT LSRR A 22 1 — R A1 B 70 R AL
EW) 48, 49 it EALE TS T K RS LIRSS A
L g 40 i SR A 3 1 B A B R e R R . L
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Table 7 Clinical applications of L. cubeba in ancient prescriptions
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