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Abstract: Leonurus japonicas is a common clinical medicine, with the effect of activating blood circulation and regulating menstruation,
inducing diuresis to alleviate edema, and clearing heat and detoxification. It has been used to treat menoxenia, dysmenorrhea,
amenorrhea, lochia, edema of the body, oliguresis, sores, ulcerations, and other diseases in human. Recently, more than 120 compounds,
including alkaloids, diterpenes, flavonoids, phenylethanoid glycosides, phenylpropanoids, coumarins, triterpene, organic acid, volatile
oils and so on, have been isolated from L. japonicas. L. japonicas and its active ingredients have pharmacological effects in uterus,
cardiovascular system, blood, and kidney. In this review, we summarized domestic and foreign literatures about chemical composition
and pharmacological activity of L. japonicas in recent 20 years, in the hope of providing reference for further studies of L. japonicas.
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Table 1 Compounds isolated and identified from L. japonicas

EIke HEM AR i S5 3R
A
1 JKFFH# (stachydrine) C7H,4,CINO, 4
2 #iBFEHH (leonurine) C14H,,05N;-HCI-H,0 5
iy
L2 it
3 Pzt E R B (leopersin B) CH;404 22
4 15-REWFEIEE B (15-epileopersin B) CyH3405 22
5  ziBFEEI A (leoheteronone A) Cy3H3605 22
6 WHIEEEIEER C (leopersin C) CH3,05 22
7 15-FREWRBIEZER C (15-epileopersin C) CyoH3,05 22
8 #iB}EEH B (leoheteronone B) CyoH3,04 22
9 15-FKziBHEEI B (15-epileoheteronone B) CaoH3,04 22
10 #iBFEEH C (leoheteronone C) Cy;3H;604 22
11  #ZBF%EI D (leoheteronone D) CyoH3,0,4 22
12 15-FR 2z B850 D (15-epileoheteronone D) CyoH3,04 22
13 7iBFEEd E (leoheteronone E) CyH;404 22
14 15-FRz 50T E (15-epileoheteronone E) CpH3404 22
15 SATstFERE (isopreleoheterin) CaoH3004 23
16 13-FRTaBFERE (13-epipreleoheterin) CaoH3004 23
17  AiZEBERE R ZE (preleoheterin) CaoH3004 23
18 WIPAPLF IS E LN (prehispanolone) CyH305 24
19 3o-LB5EFE-15-0-F G R R (3a-acetoxy-15-0-methylleopersin C) Cy;H;360, 25
20 (3a,7B,90,15p)-3- ZLIEE IE-9,13:15,16- 4R -15- LA IE-7-F2 3L H 1E 5t -6- C,4H30; 26
[(30,7B,90,15B)-3-acetyloxy-9,13:15,16-diepoxy-15-ethoxy-7-hydroxylabdan-6-one]
21 (3a,7B,9a,150)-3- LBEEIE-90,13:15,16- —IF4-15- L8 IE-7-F2 55 H e be-6-B C,4H350; 26
[(30,7B,90,150)-3-acetyloxy-9a,13:15,16-diepoxy-15-ethoxy-7-hydroxylabdan-6-one]
22 (3a,7B,90,150)-3- L IE R IE-9,13:15,16- ~ IR -7-Fodk-15- A IE 2 H 164 -6-F Cy3H360 26
[(30,7B,90,15a)-3-acetyloxy-9,13:15,16-diepoxy-7-hydroxy-15-methoxylabdan-6-one]
23 (30,7B.90,15B)-9,13:15,16- I8 -15- LA HE-3,7- 72 k> H b b -6- i CyH3606 26
[(3a,7B,90,15B)-9,13:15,16-diepoxy-15-ethoxy-3,7-dihydroxylabdan-6-one]
24 (30,7B,90,150)-9,13:15,16- IR -15- L5 FE-3,7- ¥ 3L 2= H fe bi-6- T CyH3606 26
[(3a,7B,90,150)-9,13:15,16-diepoxy-15-ethoxy-3,7-dihydroxylabdan-6-one]
25  (9)-(3R,5S,7R,8R.9R,10S,13R,15R)-3- L W 58 Jk-7-F2 H-15- £ 5 3£-9,13:15,16- = 3F  CpqH350; 19

&2 B A ke -6-  [(—-)-(3R,55,7R,8R,9R,10S,13R,15R)-3-acetoxy-7-hydroxy-15-
ethoxy-9,13:15,16-diepoxylabdan-6-one]

26 (—)-(5S,7R,8R,9R,105,13R,15R)-7-}22-15- 2,58 45-9,13:15,16- — A HAEKE-6-l  CpH360s 19
[(—)-(58,7R,8R,9R,10S,13R,15R)-7-hydroxy-15-ethoxy-9,13:15,16-diepoxylabdan-6-one]

27 (+)-(55,7R,8R9R,108,13R,15R)-7-§2H:-15- L5 £5-9,13:15,16- “FF %L O 16HE-6-B0  CHse0s 19
[(+)-(58,7R,8R,9R,10S,13R,15R)-7-hydroxy-15-ethoxy-9,13:15,16-diepoxylabdan-6-one]

28 (9)-(5S,7R.8R9R,105,13S,158)-7-F5H£-15- 25 #-9,13:15,16- IR EF HIEKE-6-F  CyHi40s 19

[(5)-(58,7R,8R,9R,108,13S,155)-7-hydroxy-15-ethoxy-9,13:15,16-diepoxylabdan-6-one]
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29 (5)-(3R,55,7R,8R,9R,108,138,15S)-3- Z, ¥k 8 2 -7-F4 B -15- 42 5£-9,13:15,16- — 3 Cy3H360; 19
A2k BT S -6-F  [(5)-(3R,5S,7R,8R,9R,108,138,15S)-3-acetoxy-7-hydroxy-15-
methoxy-9,13:15,16-diepoxylabdan-6-one]
A e 1Y
30 (H)-(55,7R,8R,9R,10S,13S,15R)-7- 5 H -15- F1 4 $£-9,13:15,16- — 3K 44 3 H 1€ % - C,H3,04 19
6,16- — il [(+)-(5S,7R,8R,9R,108,13S,15R)-7-hydroxy-15-methoxy-9,13:15,16-
diepoxylabdan-6,16-dione]
31 FEHEBIHEZE G (leopersin G) CyoH300,4 13
32 ZBEEGET A (leoheteronin A) CyoHag04 27
33 #EBEEE T B (leoheteronin B) CaoHps05 27
34  ZEBFERET C (leoheteronin C) CyoHa504 27
35  #EBEEE T E (leoheteronin E) CaoHaO4 27
11 e 714
36 i aiREELEH A (leosibirone A) CysH3505 26
37 PHBEFELEERH (hispanone) CaoH,50, 27
38 VHYEA L EEERR Chispanolone) Ca0H300;3 27
39 FiliAEE (galeopsin) CpH3,05 28
40 wWBFERZE (leoheterin) CyoH300,4 28
41 HuEBEHETE (isoleojaponin) CyoHa60; 29
42 2 FFEFZE (leojaponin) Ca0H605 29
43 15,16- 3 -30-F 2 HAE-8,13(16),14-=4-7-Ff [15,16-epoxy-30-hydroxylabda- C,0Ha505 30
8,13(16),14-trien-7-one]
HoAth
44 7 BFEHET D (leoheteronin D) CyoH360, 13
45 ZEBEELRET F (leoheteronin F) CyoH3404 13
46 W BFEYERE (leonuketal) C,H3,0;4 31
47 (5)-30- LBEEIE-6B-F23E-15,16- L F 2 H 1E-8(9)-Ji-13-B-7-B [(-)-3a-acetoxy- CyoH,50,4 19
6B-hydroxy-15,16-dinorlabd-8(9)-ene-13-yne-7-one]
g
48 T (rutin) Cy7H30016 11
49 Mtz & (quercetin) Cy5H,00; 11
50 &2k # (hyperoside) Cy1Hy001, 11
51 R #H (isoquercetin) CyH,y0015 11
52 3 ZE (apigenin) C5H,005 11
53 FEft# (genkwanin) Ci6H 1205 11
54  PEXZE (wogonin) Ci6H,,05 12
55 PFEEEH A (leonurusoide A) C36H30010 15
56 PR B (leonurusoide B) C36H3010 15
57 B ET C (leonurusoide C) C36H35010 15
58 MBS D (leonurusoide C) C36H35010 15
59 #BEEEH E (leonurusoide C) C36H35040 15
60 2"-ETHEIMEST (2"-syringylrutin) C36H3504 15
61 HRMBE (tiliroside) C30Hp6013 21
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Hi's R UE S 2 7 R
62 Mt &= -3-0-FEMEH (quercetin-3-O-robinobioside) CyH30016 32
63 11ZE/y-3-0-B-D-ML T & HE 1 (kaempferol-3-O-B-D-glucopyranoside) CyHy01, 32
64 1LZEHy-3-O-B-D-ML M= FAMEE  (kaempferol-3-O-B-D-galactopyranoside ) C>1H,00y, 32
65  1IZEWY-3-O-B-FEMET (kaempferol-3-O-B-robinobinoside) Cy7H300;5 32
66 LLIZSMy-3-Fi M E (kaempferol-3-neohesperidoside) Cy7H30015 32
67 1IZEE-3-0-ZEFEH (kaempferol-3-O-rutinoside) Cy7H300;5 21
68 111 2% My -3-0-(6"-0- i 30 %t Fr & Bk 55 )-B-D- Mt 1 8] %] # 1 [kaempferol-3-O-(6"- Cs0H26013 21
O-cis-p-coumaroyl)-p-D-glucopyranoside]
69 VEAER-T-O-ME &Y (apigenin-7-O-glucopyranoside) Cy1Hy01, 33
70 5,7,3.4"5-FHEIEER (5,7,3,4',5 "-pentamethoxyflavone ) CyoH004 33
71  KEZH (daidzein) CsH,004 12
72 #BPEFAF (heteronoside) C36H3305 14
KOWE (H)
73 HHAEINF (isolavandulifolioside) C3,HuO019 12
74 FEAEIF (lavandulifolioside) C34HuuO19 12
75 BRI C (leonoside C) C3,H,405 16
76  #bBEELEF D (leonoside D) C34H1405 16
77 FEEIEF (isoacteoside) CyoH3¢01 5 16
78 2-(3,4- R I £ 5E)-O-a-L- M IR B B AP B I -(1—2)-0-L-PHE 1 B 25 4 2 -(1-3) - C43Hg2O10 20
6-0-B-D- N, 1R 7 4 # 7  [2-(3,4-dihydroxyphenethy)-O-o-L-arabinopyranosyl-
(1-2)-a-L-rhamnopyranosyl-(1—3)-6-O-B-D-glucopyranoside]
79  #BFEFE E (leonoside E) Cy6H016 16
80 WA H E (cistanoside E) CooH3,016 16
81 FMBIEFHEFF (leonoside F) C,7H4Or 16
82  MEHE-8-O-B-D-MLIRF E HEF (tyrosol-8-O-B-D-glucopyranoside) C14:H,00; 20
83 K L I -O-a-L- M W BT $i7 41 4 I -(1—6)-B-D- Mt 1 7] % §% ¥ [phenethyl-O-a-L- C1oH,505 20
arabinopyranosyl-(1—6)-p-D-glucopyranoside]
84 JEEE (tyrosol) CsH,,0, 20
85 2-Q-FALIE)-4-FEIERHI [2-(2-hydroxyethyl)-4-methoxybenzoic acid] C1oH 504 20
AN Bk EF
86  6-O-LFtHiEEEE (6-O-acetylajugol) C17Hy6010 17
87 MiE T (ajugoside) Cy7Hz6010 17
88  7,8-MEA-8-KR LR (7,8-epoxy-8-epi-loganic acid) C1¢H2001 17
HUR
89 T IHE (bergapten) C,HgO, 18
90 fe#iEEHR (xanthotoxin) Cy,H;0, 18
91 WA PG (isopimpinellin) C5H;, 05 18
92  FHAEE (isogosferol) C6H,50s 18
93  RWKHTHIZE (imperatorin) C¢H 1404 18
94 FEENBE/KAY) (meransin hydrate) Cy5H,40s 18
95 FHEE MBS (isomeranzin) CysH,60.4 18
96 JLEAE (murrayone) Cy5H,,0,4 18
97 PRI ERE Cauraptenol) C,sH,60, 18
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98 WA I CosthoD) Cy5H,605 18
P NIFES
99  (—)-X K2 Ki [(-)-gomisin Ki] Cy3H3,05 19
100 HFXKE T (dimethylgomisin J) CysH3,04 19
101 ZHE (sesamin) CyoH ;504 19
102 ZEFFEARMEZE (heterolignan) C,oHa00 12
=
103 28-F H P E.-20(29)-4%5-3B,17p- —HF [28-norlup-20(29)-ene-3p,17B-diol] CyoH,50, 19
104 28- 2% H P B 5.-20(29)-J% -3p- F2 L -17B- A i A AL 4 [28-norlup-20(29)-en-3p- CypoHy505 19
hydroxy-17p-hydroperoxide]
105 PIHEEL (lupeol) C;oH;,0 19
106 FIHEARER (betulinic acid) C;3oH450;5 19
107 208-17B,29-FR4-28-% F P B E-3p-FF  (20S-17B,29-epoxy-28-norlupan-3p-ol) CyoHu50, 19
108 HJAHIEER (zizyberenalic acid) C3oH4404 19
109 A AR (dihydrobetulin) C;3Hs,0, 19
110 (208)-3B-F24£-29-5 40P i L 47-28-R R (messagenic acid C) C30Hy504 19
111 EHZE D (cornusalterin D) C3oH40O 19
112 (24R)- ¥R 3 B §¢ -24,25- W5 -3B- 0 & 2 BRG  [(24R)-cycloartane-24,25-diol-36- CuH7504 19
myristate]
113 o-EMAGEE (a-amyrin) C;0H5,0 19
114 FFEURER (oleanolic acid) C30H450;3 19
lilivEs
115 3-F25:-1-4- 32 5= -35- A B8 BE)-1- I B [3-hydroxyl-1-(4-hydroxy-3,5- CyH 405 20
dimethoxypheny1)-1-propanone]
116 FEME (vanillic acid) CgHg0,4 20
117 TR (syringic acid) CoH,(05 20
118  WnMEER (caffeic acid) CyH;0,4 20
119 4-323-2,6- — FH FRE-1-0-B-D-H H W H  (4-hydroxy-2,6-dimethoxyphenol-1- C14H2004 20
O-B-D-glucoside)
120 2-%HWEKE; (2-hydroxymethylphenol) C;H;0, 20
121 FA#AEE (coniferyl alcohol) C1oH 1,04 20
122 FHEEE (vanillyl alcohol) CsH,00; 20
123 4-FELE-2,6- —H ALK FER (4-formyl-2,6-dimethoxybenzoic acid) CioH;(Os 20
124 FIELER (ferulic acid) C1oH 404 21
FHoAth
125 A SYTHAEE A (blumenol A C3H,0;4 21
126 ZKHR (benzoic acid) C,H0, 11
127 SE&EE (stigmasterol) CaoHys0 12
128 APFRFRHER (salicylic acid) CH0; 12

129 $hFH (martynoside) C31H,0015 21
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JREFHEARIERSS, (RIE 2 2015 FERRIUE 55 B
R ERR K IR (stachydrine hydrochloride) P
25 BFET (leonurine hydrochloride) VT &) %
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Fig. 1 Structures of alkaloids in L. japonicas
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T RNE Y& i R B I A —
FEY, BRHATNGERE RS EAEHERE
Mtk a7, BN HAERER G, ek HAERE
BURRYE C-12 a4y e IR A, A5 m] 4y s
WAL, MR, AEERISERAL. TSR AN
F LK 2.
121 A HETAARAESA S H R
B R E BT BRI EE, MR 25
B3 27 MEFRR —pET R SR SR,
C-6. THHA AR, C-13 5 C-15 MiAEAFHK
JiT, BARAE SH, HIARBEMAFRMEEE T
RN EMEN, WEM 3 54, 6 5 7. (LEW
2126 9z BEE HRRFER I OB H G A i
1.2.2 WEER  WERALE: H AR R B R AR AR O
i, EFEFICHEEIR (15-16. 6-18) FI/SICHEEIL
(19200, JEERHEIH EHKRZM 6-18 It
P HAE R R SRR R O AR 6
ANIBETY G, L& 320 33 5 34 £ C-8. 9 fif
AR, LAY 32 5 33 WERIR L ERIEM A B A,
&Y 32 WIFRIETE C-16 1 b, L&Y 33 Bk
MIZE C-15 i b, L&Y 34 176 C-16 1A FFEEUR,
b4 31 5 35 75 C-9 A B3 U,
1.2.3  WRIGRY H AR R R A B AR R 8 AN
R HAAERE i A, C-7 AL A ISR,
C-8 ML NAFAEAF I HARHEE . LA 37, 38 Ayl
(PR IR Y i

BRI HAERER i &9, (e 47 WM
RESLJE e o BRI H e R B0 PR i
1.3 EAE3E

HEA A2 o B R By 2 —, TR
SBAE 0.25%~1.41%. I C 25 BEE 2y 5945
BT (48) MO iRz (49) M ek (50) M
St (51 M e (s M SEfER (53)
WHEZE (54) M KExE (0 M B (e 1P,
AR AT (72) M 2 BT /IS T (2
syringylrutin) [P, (L4 64, 65. 67 NEIRM
R B BAR]. MRS RN TR,
RILINFEAA A FEZRAEPIEE DL 3.
1.4 KIEFHEHSE

Mz BEEL R 2y B 1S B (%R B 2 A i A
BEIE. RZEREIL. FfrippEst. ZEmessl N R
W AR B R AR T (73). BAREHF (74),
Li 25U 25 BERE AR 3 B 45 3 2 N HT K Z B AL &
Y, 53 BN BEEEE B (79) 25 BFEEHE F (81),
BRI F ORI OB R AW E S B C
(75) i BFELEE D(76). 7 E &6 (isoacteoside,
77\ 2-(3,4-FRHE R 0,58 )-O-0-L-MHE g B 17471 25 -
(1> 2)-0-L- ML 1R R, 25 4 3 -(1—3)-6-O-B-D-MH Wit 7] %)
PEEE (78). AT E (80). MEEE-8-O-p-D-MiL N
A PELE (82). ZK L3 -O-o-L-MH e ] 7 411 7k 35 -
(1—6)-B-D-ML i 2 HEEF (83). MElE (84). KL
B 2R A 540 UL 4.
1.5 INGEETEE S

Tasdemir 251N 28 BEE R 23 BS 1551 3 NRIG Ik
RIS, RN 6-0-Z B HEE (86).
WE T (87). 7,8-FE-8-K LERIE (88). M
Bk s FERAL S 50 LI 5.
1.6 BERRARERAE

PR 25 R b 20 8 H b TR PR (89D
PEREEZR (90D 1l IR (91D S i 7 I (92
FIKHTHER (93). FEABEKEY (94). 7R
WS (95). JLEAER (96). B MAERE (97).
RO H B (98) 10 M E 2R &, A"
Mg BERL 7 B R (-)-ROKFE Ki (99), HISE
LK T (1000 ZREE (101D 3 MAARER, Hi
A 99, 100 A e S TERHEY) 1 5 TR
WERIANGER . BEREIARBRERUEGWNER
WK 6.
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3 Ri=H, Ry=0, R3=0Ac, R4=B-OH 7 R;=0, R,=p-OH, a-OH, R3=H, R4=0-OH 10 R;=OAc, R;=0-OMe 14 R;=OAc, R;=0-OH 15
4 R1:H2, RZZO, R}ZOAc, R4:(X-OH 8 R1:H2, R2: O, R}ZH, R4:[3-OH 11 R]ZH, Rzzﬁ-OH

5 R=H,, R=0, R3=0Ac, Ri=0-OMe 9 R,=H,, R,=0, Ry=H, R4=0-OH 12 Ry=H, Ry=0-OH

6 R;=0, R,=B-OH, a-OH, R3=H, R4=-OH 13 R;=0OAc, R,=B-OH

OMe

20 Ri=OAc, R=B-EtO 23 R;=0OH, Ry=B-EtO 27 R;=H, R,=a-EtO
21 R=0OAc, Ry;=0-EtO 24 R;=0OH, Ry=0-EtO 28 R;=H, R,=p- MeO
22 Ri=0Ac, R=0-MeO 29 R;=0OAc, R,=B-MeO

46 47
2 mBERIER L EYEN

Fig. 2 Structures of diterpenes in L. japonicas
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OH O
48 R;=OH, R;=O-rutinose, Ry=OH 52 R,;=OH, R,=H, Ry=H

49 R,=OH, R,=OH, R;=0H 53 R,=0OCH;, Ry=H, Rs=H
50 R,=OH, R,=0-gal, Rs=OH

51 R;=OH, R,=0O-glc, R;=OH 63 R;=OH, R,=O-glc, Ry=H

OR{OR, OH OR,OR, OH

55 R;=H, R,=syringyl, R3=H
57 Ri=H, R,=H, Rs=syringyl
59 R;=OH, Ry=syringyl, Rs=H

56 R=H, R,=syringyl, R3=H
58 Ri=H, R,=H, R3=syringyl
60 R,=OH, Ry=syringyl, Rs=H

64 R=0OH, R,=0-gal, Rs=H

65 R;=0OH, R,=0-rha-gal, Rs=H
62 R=OH, Ry=rha-gal, R3=OH 66 R;=0OH, R,=O-rha-glc, R;=H
67 R;=0H, R,=0O-rutinose, R3=H

69 R,;=0O-glc, R,=OH, Ry=H, R;=OH, Rs=H 61
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Fig.3 Structures of flavones in L. japonicas
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Fig. 6 Structures of coumarins and lignans in L. japonicas
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Fig.7 Structures of triterpenes in L. japonicas
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Fig. 9 Structures of other compounds in L. japonicas
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2 SE A I 7t 45 R 56 R R R /K 5 e AT 4
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XA 1SO FTE0C L LRk A5 4 -

223 XPEMEER  SRIREPTHBEKER (GM,
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epidermidis~ FSWEREE Enterococcus faecalis~ 4%
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