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Research progress on chemical constituents and pharmacological effects of
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Abstract: Prunella vulgaris with the function of clearing fire eyesight and softening hardness and dissipating mass, has been widely

used in clinics. P. vulgaris mainly contains terpenoids, phenolic acids, flavonoids, sterols, coumarins, organic acids, volatile oils and

carbohydrates, and other ingredients with antihypertensive, hypoglycemic, antibacterial, anti-inflammatory, immunosuppressive, free

radical scavenging activity and anti-oxidation, antitumor, inhibition of virus growth, and other pharmacological effects. According to

the literature at home and abroad in recent years, we summarize the chemical compositions and pharmacological actions of P. vulgaris

to provide a reference for its clinical applications and further development.
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1 H B-OH CHj CH; COOH H 16
2 OH pB-OH CH; CH; COOH H
3 OH o-OH CH; CH; COOH H
4 OH oOH CH; CH,OH COOH H
5 H B-OH CH; CH3 COOCH; H
6 OH oOH CH,OH CH; COOH H
7 OH oOH CH,OH CH; COOCH; H
8 OH oaOH CH; CH,OH COOCH; H
9 OH pB-OH CH; CH; COOCH; H
10 OH oOH CH; CH; COOCH; H
11 OH B-OH CH; CH,OH COOH H
12 H B-OH CH; CH; CHO H
13 H B-OH CH; CH; OH H
14 H B-OH CH; CH; H H
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Fig. 1 Chemical structures of triterpenoids with oleanane type in P. vulgaris
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Table 1 Triterpenoids with oleanane type in P. vulgaris
5 HaEy) R | P taEw SCHR
1 FFEURER (oleanic acid) 8 15 %% Fi (nigaichigoside F1)
2 20,3p-dihydroxylolean-12-en-28-oic acid 8 16  arjunglucoside
3 20,3a-dihydroxylolean-12-en-28-oic acid 8 17 methyl 2a,30,24-trihydroxylolean-11,13
4 2a,30,24-trihydroxy lolean-12-en-28-oic acid 8 (18)-dien-28-oate
5 FFEURMRFEE (methyl oleanolate) 5 18 methyl (135,14R)-2a,30,24-trihydroxyl-13,14- 9
6  20,30,23-trihydroxyolean-12-en-28-oic acid 6 cyclo-olean-11-en-28-oate
7  methyl 20,30,23-trihydroxylolean-12-en-28-oate 5 19 vulgasides I 8
8  methyl 20,30,24-trihydroxylolean-12-en-28-oate 5 20  vulgasides II 8
9 AR HEE (methyl maslinate) 5 21 (13S,14R)-20,30,24-trihydroxyl-13,14-cyclo- 6
10 3-FIERFES (methyl 3-epimaslinate) 5 olean-11-en-28-oic acid
11 2a,3p,24-trihydroxy lolean-12-en-28-oic acid 9 22 EMEHETE A (prunelloside A) 11
12 3B-hydroxyl-olean-12-en-28-al 6 23 HEFhE R A (vulgarsaponin A) 12
13 olean-12-en-3f,28-diol 6 24  EMEREIF B (vulgarsaponin B) 6
14 B-FW IR (B-amyrin) 10
Rs
25 OH oOH CH; CH; COOH R, R, R, R, Rs
26 OH o-OH CH, CH,0H  COOH 42 oOH oOH CH, CH, CO0-gle (2—1) gle
27 OH f-OH CH; CH,0H  COOH 43 oOH oOH CH, CH,OH  COO-gle
28 OH oOH CH, CHs COOCH;, 44 oOH oOH CHOH CH, C00-gle
29 H pOH CH, CHs COOCH;, 45 oOH PBOH CHOH CH, C00-gle
30 OH oOH CH; CH,OH COOCH; 46 oOH PBOH CHOH CH, COOH
31 OH f-OH CH; CHs COOCH;, 47 H @-OH CH,0H CH,OH COOH
32 H pOH CH,  CH,  COOH 48 aOH -OH CH;  CH,OH COOH
33 OH p-OH CH,  CH,  COOH 9 H «OH CH;  CH,OH COOH
34 OH PB-OH CH; CH; COOH
35 H B-OH CH,OH CH; COOH
3 H p-OH CH; CH; CHO
37 H B-OH CH; CH; OH
50 51
R, R R3 R4 Rs Rs
3 OH oOH CH; CH; COOH CH; COOH
39 OH o-OH CH; CHOH COOH CH3
40 OH «OH CH; CH; COOCH;  CHs HO edisonaryponibara—L—O'/
41 OH o-OH CH; CHOH COOCH; CH; ‘

&2

Fig.2 Chemical structures of triterpenoids with ursane type in P. vulgaris
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Table 2 Triterpenoids with ursane type in P. vulgaris
s Z R K| S ey i SCHR

25 2a,30-dihydroxylursa-12-en-28-oic acid 8 41 methyl-20,30,24-trihydroxylursa-12,20(30)-dien- 6
26  2a,30,24-trihydroxylursa-12-en-28-oic acid 8 28-oate

27  2a,3p,24-trihydroxylursa-12-en-28-oic acid 8 42 EFEFH A (pruvuloside A) 8
28 methyl 20,30-dihydroxylursa-12-en-28-oate 6 43  EfEH B (pruvuloside B) 8
29 RERFEHEE (methyl ursolate) 6 | 44 niga-ichigoside F2 8
30 methyl 20,30,24-trihydroxylursa-12-en-28-oate 6 45  sericoside 8
31 methyl 2a-hydroxylurs-28-oate 6 46  20,3p,190,23pB-tetrahydroxyurs-12-en-28-oic acid 13
32 RERMER (ursolic acid) 9 47  3a,190,23,24-tetrahydroxyurs-12-en-28-oic acid 13
33 20-hydroxy-ursolic acid 9 48  20,30,190,24-tetrahydroxyurs-12-en-28-oic acid 14
34 20,3p-dihydroxylursa-12-en-28-oic acid 13 49  30,190,24-trihydroxylurs-12-en-28-oic acid 14

35  3B,23-dihydroxyurs-12-en-28-oic acid 13

36 3B-hydroxyl-urs-12-en-28-al 6

37 urs-12-en-3$,28-diol 6

38  2a,3a~dihydroxylurs-12,20 (30)-dien-28-oic acid 8

39 2a,30,24-trihydroxylurs-12,20 (30)-dien-28-oic acid 8

40 methyl 20,30,-dihydroxylursa-12,20 (30)-dien- 6
28-oate

50  (12R,135)-2a,30,24-trihydroxyl-12,13-cyclo-taraxer- 6
14-en-28-oic acid

51 methyl (12R,13S5)-20,30a,24-trihydroxyl-12,13- 6
cyclo-taraxer-14-en-28-oate

52 1B,3B-dihydroxyurs-12-en-28-oic acid 13

53  3-0-a-L-arabinophyranose-19a-hydroxylurs-12-en- 13

28-oic acid

3 EREPPHBEREZIERNSYEN

Fig.3 Chemical structures of triterpenoids with lupine type

in P. vulgaris

MRS 12 T (60~71), W3 3 FIK
4. BRIbZAh, MEAGE T B3] — LB 5
FA s R AEE =R
1.3 ERE

HATAEZR R BRI a Y L EA 4
fh: 2-hydroxy-3-methylanthraquinone (72) 19
chrysophanol (73) 19 rthein (74) [ tanshinone I
(75) ¥, (LEMEHIILIE 5.
14 B

ME R B R SRR aWE
stigmasterol (76) 19, B-sitosterol (77) 1), a-spinasterol
(78) P1, stigmast-7-en-3B-ol (79) 2% (20E,205,24S)-
stigmasta-7,22-dien-3-one (80) . daucosteol (81) [%)
Sa,80-1F K F-6,22- —M-3B-HE) (82). 1 H-7-
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Table 3 Flavonoids in P. vulgaris

5 AR /ERS SCHR
60 11 Z5Wy  (kaempferol) 9
61 #it 2 2 (quercetin) 10
62 acacetin-7-0O-p-D-glucopyranoside 11
63 71 (rstinoside) 17
64 quercetin-3-O-B-D-galactoside 17
65 quercetin-3-O-B-D-glucoside 17
66 kaempferol-3-O-B-D-glucoside 17
67  ABEHEZER (luteolin) 17
68 ARJBEA (cinaroside) 17
69  5{FZEHE (homoorientin) 17
70 PR (hesperidin) 18
71 WX Z (wogonin) 19

J5-3B-BEY (83). a-U BSHAERY (84D, 25(29)-F H K-
26-F13E-26- L FEH § FERP2) (85) . b B S i
K 6.
1.5 BHERE

B @ Y S A MR oy - EAA T R AN
KEENRWTR . ME R R P 2 B 15 2 I BB )
A 20 Fl (86~105), WK 4. 4, HATCESE
BRI KB IRV AR MER . TeAE IR AR
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Fig. 4 Chemical structures of flavonoids in P. vulgaris
o on OH O OH (106> ), umbellifrone (107) ") scopoletin (108) 7},
“O O‘O Eat WKl 7.
CH cH 1.7 HE
0 e s .
s o B SRR G, Bk, E N AMIT
FE CINE A F A AR B G TERE . LB,
OH O OH o 1 HWE. ORWE. HERbE. R, PIRATRESE 2 Pl
O‘O ‘ | KAA. BEAb, TN EL RS B KRR 4 B
OH OO 0 %] 3 F AR XKC00. XKC02-A, XKC02-B.
0 0

El5 EREPEREEAYEN

Fig. 5 Chemical structures of anthraquinones in P. vulgaris
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Fig. 6 Chemical structures of steroids in P. vulgaris
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Table 4 Phenolic acids in P. vulgaris
5 &M FR R | e &M AFR SCHR

86  MNHEER Z.lfg (caffeoylefhylesfer) 6 95  WNHEER (caffeic acid) 25
87  FFZE WK (3,4,0-trihydroxy-mephenylpropionate) 17 96  JiiJLZEME (protocatechualdehyde) 23
88 JIZEKLME (ethyl-3,4-dihydroxyphenyl lactate) 17 97  JKMR (salicylic acid) 26
89 LM (rosmarinci acid) 23 98  [HFRAEFHER (m-hydroxybenzoic acid) 26
90 KIEFEMRPHEE [3-(3,4-dihydroxyphenyl) acrylic 24 99  SFERAIEFM (p-hydroxybenzoic acid) 26
acid-1-(3,4-dihydroxy-phenyl)-2-methoxycarbonyl 100 XTFEM (p-hydroxycinnamic acid ) 26
ethylester] 101 BilZRER (ferulic acid) 26
91 RA-RREFHREEPEE (rrans-salviaflaside) 23 | 102  T&HM (syringate) 26
92 RAREEFMRHEEELT FEE (trans-salviaflaside 23 | 103 PIHEERR (cinnamic acid) 26
methyl ester) 104  FF PR (sinapic acid) 26
93 DNMEER-3-Hi &I FEE (caffeic acid-3-O-glucoside) 23 | 105  3-mNmEEEZEJEER (3-caffeoylquinic acid) 26

94 F}& &K (tanshinol) 23

HO O 0 HO (6] O HO O (6]

7 BHEREITRERNEMEN
Table 7 Chemical structures of coumarin ingredients in P.

vulgaris

1.9 HfbXEY

HERE S A R, B A AL
BREE AP 8y o A, EAG R AL 5 Cr. Zn,
Ni. Cd. Fe. Cu ZEILER, 4EXR A, B, C,
K, PLf D-camphor. D-fenchone. 7KiAEPETCHLER (£

3.5%, AL 68% AL AR, FERih. §
i BRSNS
2 THRIER

2.1 [EEEA

PLAR 24 BT 70 3% B G R B AT I 3 I B R
P, AT R B L K BRI R . ATk
J&, BAERFEA . BEAKE I AL 5 AR M R
kRS2, Fte ﬂ%ﬁ(NO%AE” BEAI%
WEHR-1 (ET-1) &&E. FHELEMIRK C(ANP)
el mﬂ%%W%%%ﬂmﬁ%%%%%%m
PIRBIER
2.2 PEVEIEH

AN BAPENER, TdcErEmE. i b
IRE . B0 AT RS R A RS . ERE  EA IR 45
A B TC A 25 43 T DA R IR /K SF, - H eiest A g

AN, B TR F AT 5 S it v R B R
S H B0 A D Tk BBORI fnk i 5 R . A
IKEEYDRT - A AN o0~ 8] 26 W 7 i L A 20 5 P 400 )
VERH, AT B S AR I I R DI G e 3 PR 5 /0 B, P 8
JE MBEAE, 4 mvets sz &R SA TR R
B ESR U A i) N 25 7 i Caco-2 40 o-F
BIMEE . BV ER R IEE S 1 (SGLT-1).
HIAIERIZE A 2 (Glut-2). Na', K™-ATP B mRNA
FARB, GELER KA AR A L IR 5 ICR /N BRI
BRI, HEMI T e 540 H A o-HE R OB,
2.3 JFMmAS1ER

BRGFL KB T A 2 B AR A PR /I B PR A L ] e
AU FE R 2 IR e, AR AR X bl PRI X
a2 R LA K BRI = H . IR IR, IR
2 e AR AR RSO A BRIER; AT mFLak
IR IR, AP Sk R 0,
24 IE. MESER

BREOKFREA T S myiEEtE, HER
BePe st & VR AR . KA. A 21
FREE M. WRESEAMGEE, H SRRk
BI/NTF 10 mg/mLBS, B Ak EK B2 ml ) N Gz
B EE (HIV) AELERHIRT, HHt HIV i1k, ZAG
E%WWIEL“@mﬁﬁi%w%ﬁ%mﬁM%

FEVERS REAS 3  EL H0R) T A R AR A
G BN AR EE IR .
2.5 k. BEHREER

BRE % R HA X ETER, xR
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SRS BRI G R R I IR
AER T2 900, RS 98 RE ISR AR RE 5 1
T REIHIVE P58 R R 03 PN 30 B ST R 1 4y
WA RGBSR AT <0, eah, BRL RN A R 4N
PEBATE A0, B aliyed 2 w1 A I 4. mdrla /)
B IE #OREAE Y B B . B R AR
AT «B (NK-«xB) FME 5453610 8 3
(MAP) &M, LW 2 254 &% 90 BT |
(MDR-MTB) L1/ RN 2R K (GLS) )2k
DR P, B e v % D RR IR T /N BB IE 2%
Fad, MhomRg s E RGN FEIRRE 1, T E
IR KF LR A s BEAY, 3o S peiite . B
Fili BT 58 AR P AL ) 60 455 A R B A A2 K TR 7 -B/Smad
HH (TGF-p/Smad) 15516 Tl gl 175 S 3%
¥ NF-E2 M%7 (Nrf2) /S840 &% i
(HO-1) FIp Bl —E B A (eNOS) FRik K]
FEMESE/NF-«B (ROS/NF-kB) #4210, (ke
YA AL I AE . AT PLRET Hb 4 o3 b 4
BRI, 877 &4 i 2 5 AL 90 D 28 P 4880 48 4 4
T R R
2.6 IPNEIER

BB B R M 2O AR
HPUMRE E EEER E = HER A, WS R
SRR SPC-A-1 41 AE KA 525 FO I E
RESLIRNT NJifidee AS49 ZHAL. IR EL4H M 1 L5 P388
A L1210 40f. AFLEE MCF-7. MDA-MB-23 4
A 3 4 B 75445152 20,3 a-dihydroxylursa-12-
en-28-oic acid (25) wJ§mg NS E ML Jurkat T
K, FSHETE, EAREE A H AR
A — 52 I s i tE . BUARZYEERT TR R, B
0T 22 P IR A RS A E A RIAE R, ol IR RIRR B
HfR I HOR R SW579 4B T4, —EfEE b
I IR IFE (DMBA) K 42 R
PRE AN s S B3 A2 ¥ B a3 2R 155, W S 400 frlg
YA AS94 AHMEGTE ST, SURAHME R,
T 75 PP 4 R R 120560, He R S A 50 B P g o 45
Wl JERME . CsdE. . . Sl
WA — e EE .
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BRE B — 2 MU SOE R AR Y E R
TER, fetgBs (AR TS A ks> 2140 s i
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2 T SR HR EUA O] 3 ARG /DN BRI 3 iR 2R 2 ok
HAK (GSH) 7KF, 35 I 5 HP AR AQ 2 b 22 8 s B2
YR (TBARS) FIRUT A E (BH) 30
NEPd EAER,, BEAEAIUAMERPY, B AL
h AWy 4 & 53L DPPHe. OHe. O HHIZEHKRIE
P R A A A P A S MR A v, B
553 DPPH {5 BRiE P AH O 3 10 7 A ik A 3 Bl
B AR Z P2 E 25 A DPPHe H 75 FR A8
JiE, HA R EROCRO,
2.8 {RATEA

HRHEXT CCly BT8R R S it B —
SE MR VR FTO2 . B At B e g =i i 3 R4l Fh 2
S R P K BROBT 2R 4 e (HSC) -Te %8, it
HET:, FFHIB FREEENNEIES (a-SMAD.
I BRTAR R (procollagen 1) Fik /K631,
29 HER

B EEA EE IR VE R, SRR /N B
P H F S EA R BAEIER, HH S E 2
B FEER, Re e~ )& E 2 SN
M /N FRERE,  BF R K ) 7 3 L L A BN BR
MEEHIGHS ()14, Ak, ERGRE B SR
KBRS 45 A0 T RO R AR A H
3 45iE

SRR FEE MMy W3 2R A
A2 W PR N FH T 52 Bk i 2 1 O . BT,
R L Zp /)BT S WNE 2 S AR Gl S aY5 % I i
TERBEA AR R R BRI B AN B
JR5 N, BRI 2 B4 A B ORI, n AR
e EY Sl =N =N DV S IE I WA
7y, HHA RS 2 KB R 115, W
A I B A K M RS RO AT

SREEAEGUR . MRS FERE. LB, AL
G T IR I B, AT O R
G IE RGN I PR S B R IF G
SRS, SR, BB 25 30 o Bk it e 24 BRAE
WL T FAIAEIRN . BRI, A D ZX B AL
LR T SR B HAE ML AT A TR AN AL,
R — D N AR AL AR
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