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Fig. 1 The chemical structures from I. amethystoides
x1 BEFEXHPUGUHERR
Table 1 Information table of compounds in I. amethystoides
s e P2 n R 7T 2% 3CHk
1 U1 5842 Joe B0 i wangzaozitone A C,, H,, 05 6
2 wangzaozitone B Cyy Hy, O 6

3 wangzaozitone C Cyy Hy O 6
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gk
75 ey E=3ii] H R 7T 2% 30k
4 LR Y 3 Cpp Hyo O 6
5 BWETHR Cyy Hy Og 6
6 W % C,oHyg O, 6
7 ent-7Ta-hydroxy-14p3-acetoxykaur-16-en-15-one C,,H;, 0, 6
8 ent-Ta-acetoxy-14p-hydroxykaur-16-en-15-one C,,H;,0, 6
9 ent-Ta s 14f3-dihydroxykaur-16-en-15-one CyHy O, 6
10 umbrosin A CyoHy, Oy 7
11 umbrosin B C,oHys Oy 7
12 14-acetyl-umbrosin B Cyy Hy O5 7
13 rabdosinatol CyoHy Oy 8
14 ERFHE CyoHy O, 9
15 TEFZER Cyo Hyg O, 9
16 wangzaozin C Gy Hy O 9
17 amethystoidin A C,,H;,0, 3
18 amethystoidin B Gy Hy0 Oy 3
19 amethystoidin C Cy, Hy, 04 3
20 eubotriol C,,H,, 0, 3
21 3a,7a,15p-trihydroxy-ent-kaur-16-ene C,oH;, Oy 3
22 6- D1 72 AZ M3, 15- Coo Hps O, 3
23 B 7 Jot 0 i 8,9-dihydroxy-abieten-13-en-20-oic acid C,,H,, 0, 10
24 lophanic acid CyoHy, Oy 10
25 rubesanilide D Cy0Hy O 10
26 abietamethinol A Cyo Hy O, 11
27 abietamethinol B C,,H;,0, 11
28 abictamethinol C C,H, 0, 11
29 abietamethinol D C,oH,, Oy 11
30 abietamethinol E C,oHy0 Oy 11
31 abietamethinol F Cyo Hy O, 11
32 abietamethinol G C,,H,, 0O, 11
33 amethystoidin D CyoHj, O 3
34 amethystoidin E CyoHps O 3
35 LA Cyo Hyg O 3
36 19-hydroxyferruginol Cyo Hy, O, 3
37 sugikurojin A C,,H,5 0, 3
38 e By CyoHy O,y 3
39 12-methoxy-dehydro-abietic acid Cy Hy Oy 3
40 S b e B i isoamethinol A Cyo Hy O 13
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=2 A=k E=3ii] ES 77 2% ik
41 isoamethinol B C,,H,50 13
42 isoamethinol C C,,H;, 0, 13
43 isoamethinol D C, Hy, O, 13
44 isoamethinol E C, H,, Oy 13
45 fladin A C,oHy Oy 14
46 3. 4-secoisopimara-4(18) ,7,15-triene-3-oic acid C,,H;,0, 14
47 3,4-secoisopimara-4(18) ,7,15-triene-3-oic acid methylester C, H,, 0, 14
48 isopimara-7, 15-dien-3-one C,,H;,0 14
49 isopimara-7,15-dien-3-o0l C,,H;, O 14
50 sempervirane £ i amethystoidin F C,,H,6 O, 3
51 7-keto-sempervirol CyHys O, 3
52 3B-hydroxysempervirol CyoHyo O, 3
53 trogopteroid F Cy Hy O, 3
54 18-hydroxysempervirol Cy0Hy O, 3
55 inumakiol B CyyHys Oy 3
56 C,o R 1 abietamethinol H CyyHy O, 15
57 abietamethinol 1 CyHy, Oy 15
58 abietamethinol J C,Hy 0O, 15
59 amethane % i amethinol A CyHyy O 16
60 F U e = i JE A LD A R CyHys 0y 3
61 1A 7R CyH 0, 3
62 3-ZR A R C,yHyisO, 3
63 2a ,33-dihydroxyolean-13(18)-en-28-oic acid CyoHys O, 3
64 3-O-Jz 20X i 2 Bt 5 LA R CyoH5, O 3
65 pentEEm CoH., O, ;
66 F R IR Gy Hys Oy 14
67 Ly J e T =il AR CyoHys Oy 14
68 20,30~ " FEHEREIR IR Cao Hys O, 17
69 amethystoidesic acid CsoHy, O; 3
70 38-O-trans-feruloyl-2a-hydroxyurs-12-en-28-oic acid C,,H;, O 3
71 alpinic acid C, Hy, Og 3
79 WA 5Tk Cy0H, 50, 3
73 maquatic acid C, Hy;50, 3
74 1§ B4 15 Coo Hs0 O 14
75 o C,yH,sO 14
76 Ta-FR AT 1 B CyyH5, 0, 14
77 522 i alpiniol CsHy O, 14
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P ey By R 53 F 2% K

78 (-)-clovane-2.,9-diol C,sH,,0, 14
79 guamethinol A C,sH,,0, 15
80 LB S SRR TR TR CisHy, Oy 14
81 ABg % ZRE Cyo Hyg O 14
82 paulownin acetate C,, Hy, Oy 14
83 Jig 5 PR % i R CsHs, 0, 7
84 T L KE R £ g CioHy O, 9
85 desmosic acid Cys Hg O 9

—_ s R L RS T 45 P S0 1 8 7F 7 25 38 i L o

2.1 Z#EELKEY

TR AR O R PR B R A R
TR P B 53 32 B 25 28 R A 4 XoF - DL 76 A2 e
Y P Re B | S U0 A e R T A, R X - D SE RS
P B R A AR AL D R IE AT . AR R
il A% O B 42 DA M- DL SE A2 e 2 Oy 32, 45 40 R AT
VIR R (ABCD ¥8), Jerp A R85 I8, B/C/D
Y R AR S5 40, C 28 7 A & S0 fig A (e
B RED . B4 IR, R g B A 22
A% - DL 5SS A2 e Y i Ak & W ARER R LA L4
WEHR EELER.ESE T R, umbrosin A, um-
brosin B, ER FH HE, EFR T2 %, g,
Wou G55 AR A S 134 43 B A9 3 3 439 7 h xd
We- DL e A2 B B kAL G, | R I T % 3 Mk
LY TR A TN Se2 TR A LR
REAR NG K 4G ] 28 A& b
A Mg K S SO 5 ] B 2R G B BH T 3% B R S A Y R
W AL R RE BUR A J ATAE B R RRAE, R
AL W) o3 B Ak | BT A5 ) SRR S 2R i R E
SRR T OB R 545 S H . AN M
B i = A AL A/BUB/C B AU G
BERAR B C-4 A W 3 . C-10 7 B 3% 2 C-13 fif
SN 4 ASFRIEE RO, 2 A AR
i 5 L AL I R AR 2 T ALC KL, H
REMNEFELREFHRET 17 P EFREB —GE2R 4
Y1 (23-39) 1M i Zhou 251 AT 2% SR AL M R
EKET T AEH LR 0 abietamethi-
nols A-G. MAY) G W& 2 540 X5 14 59 53 A, S5 1
s be 7R Wl N Sy S DL 5 AZ e B T B A WA iR

fRER D, HATE ANFE R 2/ H 10 DR ilEmn
PER E AL A W (40-4DY AN T AR b
S EIRF] 6 4 sempervirane B S 3 A Cy K
ZERAAE W L K 1 A amethane B g,

=R AW

Ren %7 R B 3% 40 B BRI 25 S0 4R
B ENR 1 AN RA4H 5/6/6/6 WK E
BRI 5 95 58 T =i amethystoidesic acid, [A] B} 3R 45
10 AN N IZ Y Flvb 43 B AR B 00 2 = 2R e &
Yy, AR A Zhao ZENTR H £ FhAE (53 o B
AR B A o AR B =a K59 &
FALFERE SRR 20, 30- ZFRIEREIR R S EUR R . H
Hil o N 25 3 b R B Y =il 254k A W LA 5 BIOR St Al
ISPV i T N iy f S | W % 7/ R
53 -4 B IE . S 5 . Ta-30 Fh 28 15 I 45 5 B8 25 A
SR B R ITUE SE R ) S B LA R G i R I
mhEE

2.3 H#ikAw

B bR S R A A, AT 26 3 T I 4 B8 M
Z P AR g 2 R A0 AR 3 A i
KA (T7-79 1A EER A (80) .2 N ANEER
RALE Y (81-82) B 3 MG T MR I AL & 1 (83-85)

3 HEEMRE
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3.1 phEE

FAF R (14) 0 A8 P 8 & 1 I 46
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K562, AN 4 HepG2 AT I 41 Bel-7402 K&
NG HO-8910 ¥ B4 B35 M 7R 4 41 i %
P AL WAEAR T 4. 0pM VR E R B AT &
ZMEH SGC-7901 40 g 1 B4 58, Y ¥k 5 T 8. 0uM
B, A XoF Jif R0 40 A e v AR L ML Y
ARG W 14 AT SE TS A0 A 9E T 2R A e
ERK {5 58 #% . /2 #f MAP4 5 keratin 8 AR 1L ;
I ERK 3 #% i 3005 7T 0 3% 1 8 60 (M) 5 f/f iR
F 25 4k (KF) (19 30 7 24 0% Ve 0 08 40 B B 42 1) 3 25 °F
i o ST A0 RS 0 L A549 BOIERERE YL kA,
Y PP SRS AL A 14 n] a5 S o 40 i & A
G2/M 1 40 Jfg J5 3 B W,k #5 WE RY P 4 AE AR
A AR K. 0. 8~2. 0uM L&Y 14 AT
A S SR M HeLa H455 . 35 5 41 i & 4k
G101 DB L Of 51 & 4l e 25 i B 2 o As =,

BRALG Y 14 Hb 7 255 50 v A iR 28 1823 [ A
B A 0 B M e 0E . H s, isoamethinol D Xt
Hela #H il 5 A549 21342 8 4 i 3 1 , 3 1C,
B4R 3 27. 21 F1 21, A7 M) o 6] It DL 58 42 b 80—
iiti 22 X% MDA-MB-231 Fl A549 £ g FLA7 BE £ 4
JIL T P L O A 2 SR 2 B A3 I BT 9 B e o JgE 2 B E
FEHLAE T A W TR S S S Y

3.2 mAEHEN

A ST AR X 95 I A SR G A1 IR S SR 4
S B B A 95 I 2B R ML Y AR A B
ALE . AR Y], 28 A E IR0 h
I AR TG, BT 0 2 4 5 0l B R AR
X —F s 52 5 280 S0 1E AR )
AH G, e 3 PR SRR A A BB AT R R B B R
2597 . Ren 455 A 4538 43 B3 45 5110 356 43 42
Frbe B O 2 R oy, VT B E IR 2 6 A S W
RAW264. 7 FE W40 H NO BB bt R Gt 5
T INOS 8 [ R A K- MG, oh, £
AR R A (WFC) R IT 18 M 2 4 vt 8 &
(CAG) 1B 43 FAE FIPL I 09 0F 53 & B 3 245 75 2% =%
BT 2 T6 M o DA 5 0 3 A W R A 37 R
M- D1 72 AZ e 2 il A A0 o TR B o 22 A R Y R L
B ZE A I R B TR 2 o A B L LR W
BTl . HPT R FE/EMT PLA2GIB.IL-6,
TNF-a % #0880, 3 3 U3 [7] 8 2 JAK-STAT,

MAPK NF-B % £ # 4 5 3 i . 46 1 DU 5 2 5 4
S 4 40 6 R0 0 L 4 B I
B

3.3 mEENE

T A 30 B b B doe B U S AR A EL AT I A Y
MEE M, Hr, abietamethinols C.D.J X & % 5%
BREE (Streptococcus sobrinus) ELAG i 3 1Y A= K 1 5
YEF, = & 16 148.6,141.9, 174puM ¥ T, Xf
S. sobrinus M il 2 73 4] 18 55. 2756, 63. 234 Al
71. 9% j;isoamethinol D 55 abietamethinol ] X} 25
FEERTA (S. mutans) [ B BAT B AR L 1 149. 48 Hl
174pM HRBE R L HIRAY Bk 42. 19680 93. 4 %61
WA 3 2% S I 1 DA TR 2 ) A 3 B ) i e T T
P H 4G B ZE J AT B (Bacillus subtilis) 5 K FF
W (Escherichia coli) HA7 58500 # /E H , MIC 4351
S 0.10 F1 0. 05mg/mL; [6] i, 12 42 B ) % 98 0k
TR 2 UL B A A AL AR SO TR 3 R ROl B
ELH A AR B A O S 0 O e, MIC 8
0.5mg/mL~0.8mg/mlL, [ iR&EFFRB, FHE
W T A iy R R AT TR ) B ) R R A K A A
TS AN LT M A AR 7 AR R A T
TE R FF % R AR

3.4 HipZhE/ER

Wi bR A% 0 25 B PR Ah 5 45 5 S HL T PR
W HA YU T  DNA 405 - s 98 15 i A A
HZMHAER . PO EE M, abietamethinol D,
abietamethinol ] 5 guamethinol A X} & i &K B
CATV) FKR S 1 11 989 5 (VSV) ) HLAT B 4f i) 3 il
B AR 25 M MR EE TR X TR A 75 18 100 ) 2R 431 Sk
46.5%~95. 7% Fl 46. 5% ~76. 6%, DNA
Bty s i, £ R X 50uM H,0, S A
A1 JE RS R 0 DNA $5 45, B A iR R RO PR 1
AR IS S B2 8 Y 7 1, amethinol A A 45 4T
HANKA B R B g kA k% U1 G 1 ¢ H
sk F RORyt, & — Mg 7E Ry RORyt il
FU L PR T RS TR R AR B A SR Ak
DPPH H H JE 38 B 16 M HTE M 5 P M 6 B8 24 4 A4
# CHH-,

TR IR 5L T 0128 B B, £ 2ok I5
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Tl AR K (NCT03814629) F B, 1 &2 4 1l g & L
S AT T IR AT TR B M g v R R Y R
s b Bz A AL 55 8 75 i 8 B8 R 45 40 % B A
S SR A AE B2 T R T kM DL A L B = bR o
25 2507 8 (e IR e A it Je | TR, 7% 2% SR 7R 18 M
B IR T R B AR W i PR A, 2 8 PR R AIL
il 5 2 B IR VT PR AL TR RS . ROR TR TR
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TR LV A 24 BHE PR I R 7 Ak .

4 ZRERE
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AR IS TE 2 — T AR D e A Bk Al vl P A
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552 M i g T R 2 80 B WA oE R A
AMEREERES, K B R EEE X
ADME o M 8005 385 30t 2K, 5% - D1 58 2 ot 28 45
AL 2 P 25 R 0 10 IR A W A B R A AR E A
BIUREBEZ . MeAh, BT AR AR RS 58 3 LA AR
P AN A i BB — AR R R R 2 fE X )
JEL L7 ML) JE T bR A s 0 M A 4R S b
A R AR LR AR AR TR e R A i = R
BURAAJE ,  F 29 7 Ak iF & 380 A 5 7=l 4k
HH,

BEF LD AL KSR 7 W A5 R R B AL
Oy TR ROCRAG B T R B B4R I T AR
. ZE AR T WAL E A5 A, v] O
it PUPEIE R R R g b Ak =28 XL R B A
HHE B LG Y 0T 0L AT B 2200 0 ok A AR
W, KRRTFERZHAES5 G BEDFHEAR, T
T A8 S 2550 o 3k il 5 4 R AL A0F 5 A A O i —
B A A g AR P TORR AR AR 7 R R D i e A1
Ak ) 8 X AL 5[] B 5 8 IO dk A o AR R L 0 5 R
PRI 5 R 25 2 90 % 7K #E 3 25 T A ) %
R ) e (AL b 5 AT RS F & A

I E L R (Al R S | FARU LA
%% Bk (References)

[1] Chen Y P.Sunojkumar P,Spicer R A.et al. Rapid radia-
tion of a plant lineage sheds light on the assembly of dry
valley biomes[J]. Mol Biol Evol,2025,42(2) : msaf011.
https://doi. org/10. 1093/molbev/msaf011.

(2] 288 25 5 W B IR, 22 308 TP 25 0K R 0 3 9
002986504/201912-73610[ ST. A HE « % B A B H A
JAt 2019226,

[3] Ren W J,Io C C,Jiang R, et al. Di-and triterpenoids from
the rhizomes of Isodon amethystoides and their anti-in-
flammatory activities [J ]. J Nat Prod, 2023, 86 (5):
1230-1239.
https://doi. org/10. 1021/acs. jnatprod. 2c01136.

C4] BB E T, I8 5. BB RHE S 32 | M) & 4538
Wt R L] b E B2 W, 2023, 17 (10D
173-176.



R A AT KA o 5 2 BRI A T TR

39

https://doi. org/10. 14164/j. cnki. cn11-5581/r. 2023. 10. 049.
[5] Bian Y., Chen X,Cao H,et al. A correlational study of
Weifuchun and its clinical effect on intestinal flora in
precancerous lesions of gastric cancer [ ]J]. Chin Med,
2021,16(1):120.
https://doi. org/10. 1186/s13020-021-00529-9.

[6] Wu L,Zhang M,Liu WH,et al. The intramolecular Sy2
reaction tautomeric ent-kauranoids isolated {rom the aer-
ial parts of Isodon amethystoides[]]. Fitoterapias 2024 .
173:105788.
https://doi. org/10. 1016/]. fitote. 2023. 105788.

[7] 5, ELAM . 2R 30 ER ARl
F25,1994(06) : 285-287+334.

[8] ESa, EJ4, A M, & EXF M _fi—E & F
HZ ], P #E2,1982,13(06) : 12-13+11.

Lo 257 S, £ 22, tR o, 55, £ A F AL % 1040 10 i 5T
[17. 25224 . 1981.16(09) : 667-671.
https://doi. org/10. 16438/j. 0513-4870. 1981. 09. 005.

[10] B L4575 ™ & A AL AT 5L D], 5/ St
P& 2% BE . 2017.

[11] Zhou L, Zhao CL,Xu CY, et al. Abietane diterpenoids
from Isodon amethystoides and their biological activi-
ties[J . Phytochemistry.2024,225:114171.
https://doi. org/10. 1016 /j. phytochem. 2024, 114171.

[12] Liu M, Wang W G,Sun H D, et al. Diterpenoids from
Isodon species:an update[ J]. Nat Prod Rep,2017, 34
(9):1090-1140.
https://doi. org/10. 1039/c7np00027h.

[13] Zhao C,Zhou L,Xie W,et al. Bioactive isopimarane and
3, 4-seco isopimarane diterpenoids from Isodon ame-
thystoides[]]. BMC Chem.2022.16(1) :96.
https://doi. org/10. 1186/s13065-022-00880-4.

(147 4R%5 . 78 B Bk, J5R L 55, 35 B0 3 2% 38 4k 2 Lo B Y
(1], i #25,2020,51(17) :4405-4410.

[15] Dong M H.Zhao C L, Tsang N Y.et al. Three new C,,-
norditerpenoids ( abietamethinols H-J) and a new ses-
quiterpenoid ( guamethinol A) from Isodon amethys-
toides and their bioactivity [J]. J Mol Struct, 2025,
1348:143416.
https://doi. org/10. 1016/j. molstruc. 2025. 143416.

[16] Zhao C L,Sarwar M S, Ye ] H,et al. Isolation, evalua-
tion of bioactivity and structure determination of ame-
thinol A,a prototypic amethane diterpene from Isodon
amethystoides bearing a six/five/seven-membered car-

bon-ring system[J]. Acta Crystallogr C Struct Chem,

2018,74(Pt5) :635-640.
https://doi. org/10. 1107/S2053229618005740.

C17] #4055 45 16 £, 5. 2R/ F w5t lr]. %
B BE A BE 24 . 2011,30(03) :57-59.

[18] Li X,Xin Y,Mo Y,et al. The bioavailability and biolog-
ical activities of phytosterols as modulators of choles-
terol metabolism[]J]. Molecules,2022,27(2) :523.
https://doi. org/10. 3390/ molecules27020523.

[19] Hu Z,Zhan R.Du X, et al. Cytotoxic ent-kaurane diter-
penoids from Isodon henryi [J]. Chem Pharm Bull,
2011,59(12) :1562-1566.
https://doi. org/10. 1248/cpb. 59. 1562.

[20] T 22 HRIFIL , X (= 2. 40 i 7 3 % — %% Wangzaozin A
i ARG A [ . w5 45 22 A fb 27 22 i, 2005, 26 (08)
1455-1458.

[21] Chen J,Wang S,Lu X. Study on wangzaozin-A-inducing
cancer apoptosis and its theoretical protein targets[]].
Technol Cancer Res Treat,2016,15(4) :589-596.
https://doi. org/10. 1177/1533034615590961.

[22] & BB, D8 I, ok &5, 46 WF - DL e A2 8 i wangza-
ozin A 55 AS49 20 A B 42 T 41N AT RS 40 i 4 AL T B
52[J]. P RE2,2020,51(24) :6229-6238.

[23] Yang M H.Mao J,Zhu J H,et al. Wangzaozin A,a potent
novel microtubule stabilizer, targets both the taxane and
laulimalide sites on S-tubulin through molecular dynamics
simulations[J]. Life Sci. 2022,301:120583.
https://doi. org/10. 1016/j. Ifs. 2022. 120583,

[24] X4, T 22 K& ¥, %, Wangzaozin A ¥ 5 N\ 5 58
HeLa 2t ffd 0 57 22 55 HF K 40 M 3% 58 4 ) [T 0. o = 40
Ji A 2 241, 2018,40€07) 1 1159-1170.

[25] Guan F,Lam W, Hu R.et al. Majority of Chinese medi-
cine herb category "Qing Re Yao" have multiple mech-
anisms of anti-inflammatory activity[ J . Sci Rep,2018,
8(1):7416.
https://doi. org/10. 1038/s41598-018-25813-x.

[26] Fhlj. B 2B EGIT I8 M 40 B 58 10 25 30 Bk
Rl FIVE JHALEI A 92 [D]. 41 F A dL RN K 2%, 2024,
https://doi. org/10. 27111/d. cnki. ghyku. 2024, 001448.

[27] Zhao F.Zhang W,Meng X, et al. Antioxidant and anti-
microbial properties of Isodon amethystoides (Benth. )
CY Wu et Hsuan leaf extracts against agriculturally
important pathogenic fungi[ ] ]. Biotechnol Biotechnol
Equip»2019,33(01) :1690-1697.
https://doi. org/10. 1080/13102818. 2019. 1695542.

[28] Liu G,Ding L, Yang Y.et al. Anti-oxidative action of



40

PEAHRER

Advances in Traditional Chinese Medicine

ent-kaurene diterpenoids[ J]. Res Chem Intermediates,
2006,32.:787-794.
https://doi. org/10. 1163/156856706778606543.

[29] Bian Y,Chen X,Cao H,et al. A correlational study of

Weifuchun and its clinical effect on intestinal flora in
precancerous lesions of gastric cancer[ ] ]. Chin Med.
2021,16(1):120.

https://doi. org/10. 1186/s13020-021-00529-9.



EEE A A 2RSS 1T 2 B B T 41

Research Progress on Chemical Components and
Pharmacological Activities of Isodon amethystoides

PENG Yao'?,LIU Yagian®, LI Rui*,
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Abstract: Isodon amethystoides (Benth. ) Hara,a traditional folk medicinal plant of the genus Isodon in the
Lamiaceae family,is widely distributed across southern and central China. Its stems, leaves and rhizomes
are used medicinally,with the effects of clearing heat and promoting diuresis,invigorating blood circulation
to resolve stasis,detoxification and detumescence. It is traditionally applied in folk medicine for the treat-
ment of sore throat, wind-damp arthralgia, traumatic injuries, venomous snake bites and other
ailments. Notably, Weifuchun Capsules,a proprietary Chinese medicine with its rhizome as the key medici-
nal ingredient,has been approved for the clinical treatment of gastric precancerous lesions,fully highlight-
ing its prominent medicinal value. Modern phytochemical studies have demonstrated that I. amethystoides
contains a diverse array of chemical components,including diterpenoids, triterpenoids, sterols, sesquiterpe-
noids,lignans and fatty acids. Among them, diterpenoids, as the core characteristic active constituents of
this plant,have garnered extensive attention from the academic community. This is attributed to their di-
verse skeleton types, abundant novel structures, and remarkable pharmacological activities covering anti-
tumor,anti-inflammatory, antibacterial ,antiviral and immunomodulatory effects. Herein, we systematically
review the research advances in the chemical constituents and pharmacological activities of
I. amethystoides ,aiming to provide a scientific reference for the further in-depth development and rational
utilization of this medicinal plant in the pharmaceutical and healthcare fields.
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