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Research Progress on Materia Medica and the Substancial Fundament of
Medicinal Use of Cimicifuga spp.

LIN Liwu, QIU Minghua

(State Key Laboratory of phytochemistry and sustainable utilisation of western plant resources,

Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China)

ABSTRACT: Cimicifuga genus has a global distribution of about 18 species, mainly distributed in the northern
hemisphere temperate zone. There are eight species distributed in most provinces of China. Some plants of Cimicifuga genus
has a long history of medicinal use in domestic and at abroad. In China, it is commonly used in flu-like illness, sore throat,
and measles, as well as pain relief, while in Europe and the North America, it was mainly used to alleviate menopausal
syndromes caused by women’s perimenopausal hormonal imbalance, such as hot flash and osteoporosis. In this paper, we
review the researches on materia medica of Cimicifuga spp. and its medicinal researches, with a hope to provide reference
for the subsequent clinical medicinal research.
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1.1 AEBRREZHH PEEYESE -+ LE
(1979)ic#k, Harth A L e A gL 18 F, &1
FE AR X, eI E i 8 A3
SRR, EEEAG TV U] HTL L S L

B IR TP R TR T BRI TR R
ST LASCRALSE D o THRR R A 40 ] 0 D S 4
Ja& .1 ,/J\ﬂ'}ﬁ@z)%[SubgenPilyrosperma( sieb. Et Zuce.)
Benth.et Hook], A 4 & 3 NASFR, 204 721
ARER, A T LU AR R Sk o 2, FHIREJE [Subgen
Cimicifuga(sieb. Et Zucc.)Benth.et Hook (2 14 F),
FEAPAEACEBR, 5 2R T Il MRS AR g 55 BT
A, AT 23 B A8 A A AR S AR i, B
H UL A TR ( Cimicifuga foetida 1.) (] 1)1,

1 FHERBIEY FHFE

o3 AT E A TR R A

1. /NFE R Cimicifuga acerina (sieb,et Zucc)
Tanaka ( 250 A 7E P01 WAL S0 IR T 2R
AN TR ANNG - S T 50N L BN TN & 7 D e
A

la i B/NFHE (2R ) Cimicifuga acerina f.
hispidula Hsiao

1b A8 /NFHRR(ZERY ) Cimicifuga acerina f. pur—
purea Hsiao

le (REEW/NTHR(ZERY) Cimicifuga acerina f.
strigulosa Hsiao

2. HREFHIK Cimicifuga simplex Wormsk.( %Ly
AGZEVUNT HOR BRPE Tk NS RALIER)

3. = IR Cimicifuga yunnanensis Hsiao( z B
[ )

4. KR=MTF+#K Cimicifuga heracleifolia Kom.( %
b=%4)

5. I FHIR Cimicifuga nanchuenensis Hsiao( P
NI

6. % RTFHRR Cimicifuga brachycarpa Hsiao( 2 B
)

7. FHIE Cimicifuga foetida L. E B A0 76 P AR
TR DU T R BT TR | v ) =
fift -

Ta ZWH/NFHRE (ZEFH ) Cimicifuga foetida L. var.
foliolosa Hsiao

b KA F K (ZEFP) Cimicifuga foetida L. var.
longibracteata Hsiao

Te B FHRE (Z2F) Cimicifuga foetida L. var.
velutina Franch.exFinet et Gagnep.

8. M TR Cimicifuga dahurica(Turcz.) Maxim
(FEZ P ATAEILTE b NS RIE =)

M T =R THRRE AR A

1. R TR Cimicifuga brachycarpa Hsiao(;=F
TR AU , A IR 2 000 KZEAT AR BRIR AL )

2. FHiR Cimicifuga foetida L.(7= P40 HE B |
B R LA ) 4 M, A TR 1 700~2 300 K fi]
AL AR bk el % 55 HE A )

3. KA TR Cimicifuga foetida L. var. longi—
bracteata Hsiao (7 T {H P4 b v fa] (fE 4R — 47 , M4
3 400 K —H7 Ll R )

4. B TF R Cimicifuga foetida L. var. velutina
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1 Cimyunnin E (1) C. yunnanensis ~ F52  [13]
2 Cimicine B (2) C. yunnanensis 3 [13]
3 Cimiheraclein E (3) C. heracleifolia  1RZE  [14]
4 Cimiheraclein F (4) C. heracleifolia  #RZ5  [14]
5 Cimiheraclein G (5) C. heracleifolia  H25  [14]
6 23-0-acetyl-7(8)—en—shengmanol-3-0-[2'—0-acetyl]-a—L-arabinopyranoside (6) C. heracleifolia  HZ5  [14]
; 24($)-0-acetylhydroshengmanol-(A-16, 17 )—enol-3-0—-B=D-xylopyranosyl-15- ¢ darica I
0-B-D-glucopyranoside (7)
8 3-0-B-D—xylopyranosyl-cimigenol-15-0—-B-D-glucopyranoside (8) C. dahurica Wz [16]
9 Cimdalglnoside A (9) C. dahurica W=z [17]
10 Cimdalglnoside B (10) C. dahurica WX [17]
11 Cimdalglnoside C (11) C. dahurica WZE [17]
12 Cimdalglnoside D (12) C. dahurica WZE [17]
13 Cimdalglnoside E (13) C. dahurica W2z [17]
14 Cimdalglnoside F (14) C. dahurica W2 [17]
15 Cimdalglnoside H (15) C. dahurica WE [17]
16 24-epi-25-0-acetylacerinol (16) C. dahurica RZE (18]
17 25-Anhydro-7,8-didehydrocimigenol (17) C. dahurica 2L (18]
18 Asiaticoside I (18) C. dahurica W2 [19]
o (20S,24R )-20,24—-epoxy—15a,2383,25-trihydroxy-38-(B-D-xylopyranosyloxy ) -9, 19— ¢ darica —
cycloart-7—en—16-one (19)
20 11-Dehydro—15a=hydroxyximicidol-3-0—-B8-D-xylopyranoside (20) C. dahurica 2L [20]
21 128-Hydroxy—7, 8—didehydrocimigenol-3-0-8-D—xylopyranoside (21) C. dahurica = [20]
22 25-0-acetyl-7,8-didehydrocimigenol-3-0-B-D-2'—acetyl-xylopyranoside (22) C. foetida WZE [21]
23 Yunnanterpene G (23) C. foetida ZE [22]
24 Acteol-3-0-[2'-0-( E)-2-butenoyl|-8-D-xylopyranoside (24) C. foetida RZE (23]
25 25-0-acetylcimigenol-3-0-[2'—0-3—methoxy—3—-oxopropionyl]-8-D—xylopyranoside (25) C. foetida Wz [23]
26  25-0-acetylcimigenol-3-0-[3’-0-3-methoxy—3-oxopropionyl]-8-D-xylopyranoside (26) C. foetida W2 [23]
27 25-0-methoxycimigenol-3-0—[4'-0-acetyl|-8-D—xylopyranoside (27) C. foetida W [23]
- (38,16S8,23R ,248)-16,23-epoxy—-3-hydroxy—15-oximido—-24-acetoxy25-methoxy-9, 19— C. fostida s
cycloartane (28)
- (38,16S,23R ,24S)-16,23-epoxy-3,25—-dihydroxy—15-oximido—24-acetoxy-9, 19— . footida .
cycloartane (29)
20 (38,16S,23R ,248)-16,23—-epoxy-3, 24—dihydroxy—15-oximido—25methoxy-9 , 19— C. fostida B
cycloartane (30)
(38,16S,23R ,24S8)-16,23-epoxy—15-oximido—24—acetoxy—25-hydroxy-9, 19-cycloart—
. ’ 3—g—ay—L—arabinopyranoside ( 3y1) o y G- Joetida s
. (3B,16S,23R,245)-16,23-epoxy—15-oximido—24-acetoxy—25-hydroxy-9, 19-cycloart— C. fostida B s

3-0-(20-acetoxy )—a—L-arabinopyranoside (32)
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(38,16S,23R,245)-16,23-epoxy—-15-oximido—24-hydroxy-25-en-9, 19-cycloart-3-0- i .
a-I—arabinopyranoside (33) G- foetida s 24
(38,16S5,23R,245)-16,23—epoxy—15-oximido—24—hydroxy—25-en-9, 19—cycloart-3-0-
’ ( 20—&0(1;05('}7 )—a—L—arabinopyrznosi(;,e (34) ' G- Joetida s
35 Cimitriteromone A (35) C. foetida W2 [25]
36 Cimitriteromone B (36) C. foetida W [25]
37 Cimitriteromone C (37) C. foetida W= [25]
38 Cimitriteromone D (38) C. foetida WZE [25]
39 Cimitriteromone E (39) C. foetida W2 [25]
40 Cimitriteromone F (40) C. foetida W2 [25]
41 Cimitriteromone G (41) C. foetida WZE [25]
42 4'~0-acetyl—cimigenol-3—-0-B-D-xylopyranoside (42) C. foetida = [26]
43 2’,12-0~-diacetyl-25-anhydrocimicigenol-3—-0-B-D-xylopyranoside (43) C. foetida WZE [26]
44 12B=hydroxy—(1,9)-didehydro-9, 10-seco—cimigenol-3-0—B-D—xylopy—ranoside (44 ) C. foetida MW=L [26]
45 (23S,24R )-12B~-hydroxy-7,8—dihydro—12-deacetyl-acetacaepoxide—3—one (45) C. foetida WZE  [26]
46 16, 17-dide~hydro-2’,24-0-diacetylhydroshengmanol-3-0-B-D—xylopyranoside (46) C. foetida MW=L [26]
47 (23S5,24S5,255)-(16,23)-(23,26)-diepoxy—24,25-dihydroxy-9, 19—cycloart—1,2—en— C. foetida R

3,12-dione (47)
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13 R=4.p-Xyl R,=$-D-Glc

15 R,=H R,=$-D-Gl
14 R =4-D-Gal R,=p-D-Glc =HRy=p- c 17

16 R,=4-D-Glc R,=H

HO

28 R,=0_gcetyl, R,=OCH;3
29 R,=0_gcetyl, R,=OH
30 R,=OH, R,=OCHj

31 R=OH
32 R=0Ac
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e, Ak, Nt BRI T RN E TR E HED N ZEMYEE T 16 MY E
Py, 2014 FE RS WTHRB T ESIRE] 18 Mzl W i FE MWTHIRIE AL P L B 5 0 xR,
aY, NP WA TR MR 3, k248 ENTRET M A TR0 ILIE 4 i 4. THRRIE L
LK 3, HR R 1 2 RO A B, AR BRI I F AR
2.3 AMs EVBEASYAETIRBEY T L ARKKERE,

R3I FARBHHEBEUEWRERE

B EAS P 3 i Sck
1 2R ,3S-2-Feruloyl piscidicacid—4"—(B8-D-allopyranoside )—1—-ethyl ester (48) C. dahurica 2L [15]
2 4-[3'-0-B-D-allopyra—nosyl-4'~hydroxyphenyl]-2—butanone (49) C. dahurica 25 [15]
3 Trans—isoferulic acid 3—0-B-D-allopyranoside (50) C. dahurica 25 [31]
4 Trans—caffeic acid 4-0-B—D-allopyranoside (51) C. dahurica W2 [31]
5 3,5-Dihydroxyphenethanol-3-0—B-D-allopyranoside (52) C. dahurica M2 [31]
6 Shomaside H (53) C. dahurica W2 [31]
7 (-)-Syringaresinol-4—0—B-D-allopyranoside (54) C. dahurica 25 [31]
8 Cimicifugaside A (55) C. dahurica 2 [32]
9 Cimicifugaside B (56) C. dahurica Rz [32]
10 Cimicifugaside F (57) C. dahurica W2 [32]
11 Cimicifugaside G (58) C. dahurica W= [32]
12 Cimicifugaside H (59) C. dahurica W2 [32]
13 Shomaside G (60) C. dahurica W2 [32]
" 4-Hydroxy—2—-(2E-8—hydroxy-3, 7-dimethyl-2-octenyl ) -5-aceticacid—B8-D— ¢ dahurien -

glucopyranoside (61)
15 4’ —Methoxyl-3'~hydroxy—carboxybenzoyl isoferulicacid anhydride (62) C. dahurica 2 [33]
16 Trans—ferulic acid 4—-0—B-D—-galaopyranoside (63) C. dahurica = [33]
17 Syringaresinol di—0-B-D-allopyranoside (64) C. dahurica WZE  [16]
18 (+)—=Pinoresinol di—0-B-D-allopyranoside (65) C. dahurica WX [16]
*4 AREBEHREVHELEYWREKR

i E2S B3I/ 0L 3k
1 Cimicifugaside C (66) C. dahurica W2 [32]
2 Cimicifugaside D (67) C. dahurica 2 [32]
3 Cimicifugaside E (68) C. dahurica Wz [32]

(2E )-3-[4~(B-D-allopyranosyl )—-3-methoxy—phenyl |-N—[2—(4—hydroxy—-3-
4 [4-(8 pyranosy y-phenyl]-N~| yaron C. dahurica W2 [16]
methoxyphenyl) ethyl|-2-propenamide structure (69)

5 (E)-3-(3-methyl-1-oxo-2-butenyl )~6-methoxy—1H~indol (70) C. heracleifolia  R25  [34]
6 (E)-3-(3'-methyl-2'-butenylidene )—1-methyl-2—indolino (71) C. dahurica RZE [35]
7 (Z)-3-(3'=methyl-2'-butenylidene )~ 1 -methyl-2-indolino (72) C. dahurica RZE [35]
8 Cimicifoetone A (73) C. foetida 2L [36]
9 Cimicifoetone (74) C. foetida 25 [36]
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fe R )L, s ARSI AR R 28 4 A A A Al
P I0) R 5 T A DN 4 52 G TE o R G BT R I -
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Anti-Alzheimer
activity

JBRI A, AR AR 22 e F 2ok . B
T, INTHRR 24 F AR rh BRI A B A AE i
P, SRR DU BURTE PR BB BT
A IR TR AR AR R R
B UM A G 5,

Anti-microbial
activity

Anti-inflammatory

Anti-cancer activity

Anti-diabetic activity

Pharmacological properties of
Cimicifuga sp./compound

Anti-malarial activity

Effect on Cytochrome
P450

Effect on menopausal
syndrome

Anti-oxidant activity

Anti-viral activity

Anti-climacteric Anti-angiogenic
effects activity

Anti-metastatic

activity

B 5 FrREEMLESUHTEEFE

3.1 BAEBMERABT AL EZNSEA 100£
ARk EE R, — AL C. racemosa FAVEIR YT 5 4 1]
RV TR I B b 7 500 FH DL G2 Mk SE AR BPIE R, dn L
T R IR A7 R B AT IR T I 2 4
OYE AR 0B BTG AARE 19 8 TR o 2002 45, 5L T
AR, BRTHRIR ZE 1 SRR IRY) Ze 450 N
S TN B B (Remifemin ) BE A 20 2R fif 10 4 ) B 4F
WZR B AR,

— T Rhyu % AFFREIGIRSMIETR R, BARFH
JRRARZE 1 42 U 8 & 4 2 BT 324K (hMOR) ¥
Sl A T 22 ik SE AR AR Ye 55 SR FH AMAR M
PER BB, BF5T C. foetida HRZEH) Z BEHRH (XMT)
PP . X RERIESE 7 2 28 d IEEE B 42
XMT, K 3K, Y45 RERY], XMT Ge i 2% 1y
5o P Uk T R R, T 2 T AR K A R TR
XMT 1R KARAE YRR 259, TR 97 B4R
AL R PN SR 40 I R AR T 5 & Y AR, B
0 32 B A ) TR PR BT — O R =i AL S

(actein, cimicifugoside H -1, cimicifugoside H -2,

27 -deoxyactein . cimigenol -3 -0 —-B-D —xyl Fll acetyl-
cimigenol )*>, 50 B 100 mg/kg/K A EUIR THRRAR 25
F18) 577 TR T £ T 2 SO R A ) 7 4100 IS 470 0 A
A BRIE PEM, Briese S5 AN 6 141 2 BE AT T —
THXF HEAFST , 45 B 322 58 R T IRR A B B 31 45
TARIT 6 N, BARTHRRSE I R I X AR 255
TIE 5 2 TR YT ROR S, RSN T R B, EAR T
JRRAR ZE A S JO ok BT 32 1R A sl AR T, RS
5 GABA BY A 24k, 33X ] RS2 HL 2% Ak B AR I E
ARIVE FAIL I, AR T AT 5 R A 1T S B0
RIS , R MER R B = 05 R A AR AR S AE i
HULARER o SEHGUE S« SR THRRAR 25 1) 5 PR I i
1 BNO1055 %2 Bl 5 A B Ao 1 28 EL AT 3 i 4/ F
TR FHAE ) h 43 B A5 B A& ol B

A —E MHER R AR T EARTHRRAR 2519
FEHYI (CR)XTTE IR SR B (FARUIBR IF L) 1L FSH
A LH ¥ B2 15200, & BLTHRRAR 25 1 — 5 Y Be S 1)
(& & THR =259 ), Hoal B3 B9 FER LH 7K
- XTI FSH ACETCR M, SARFHRRAR 251 &
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TR i BU) 6 A1 2 o O VA 3R B ) L R 4 L MC =7
(S5, B8R AN F B FL ), Einer—Jensen
SN BIBIEFE R T R T RRAR 25 1 7K S5 B X 2 B
S A BN U MR FEAE T, R P R M — sk
PRV XT FRZEAR L, AT A & B/ B2 ok 1 34
T, $7% BARTHRR I A S0 I 2 G P01, Ak,
ol — 22235 % B CR R R AT ] B3 28 15 152,
Zhang % N\, TG 2 MR TFHMAR 22 1 B4R )
ISR THIRR =105 1 1 SRR A0 ) A B0 ) A A5 Hh B
e IR M ZR BV o (Rt A 9 A R TR A =
AA G W RA PP R T (selective estro—
genic modulator, SERM ) 1 ¥4 , X 1fil 4 F & 1L A —
SE TR VR, SR X LR R~ 5 P S I 52 e,
Seidlova—Wuttke 557 Y5 51 5L 4 K BRI PR 1056
KB SR TR AT LA /%% BE R T 2k L B 61 Ak
JIR P SRR, AFL 2/ B T S RV 3R R I A G
FEI T A PR . R, AT T ORI RRAR 25
(SIS N 17 L ZURI B B8 SERM AR, (B8
B, R, Jarry 5 NHIAS 584N [R] LR i
JELTE 1985 4F A ATTHR H CR AT LS —Fh R 2 1
Wi R ARG A 2B E A . MATRIESE , BRI
JRR A S5 PR B R SO R 5 M 3 203 R 7 L (R
IR R MR 2 A T — PR R 2 A i K
R ] LI B R A — S diaE v, SR
T IR Y 7E 40 i 45 e v O 2R s A T e 0K
RGBT AGE SR T RS U S A AR
WRFEIBAEY, RN — Uik — H AR
W, BN EAL G Y R AT IR . Rk
WATHGEFR, BAR TR S R B SRR R 5
B SR —LE R ST A A BIR TR & A Ak
G R, BARTHRR Ak A W 00 R T AR
T AL

32 mREMEXERE ARM—FEEEE D
PERLA AL MR TG . S ARAE R AR, I R
A B I KT, IS 5 TR R R 3 o A4 Loser
2 NBIBIFSE , fukinolic acid fitg 51 AR 14 0 il A2
1 240 0L 3 8 A A T R A o3, DR i
RYEPLRIGIES, LAk, Kruse 25 A IBFFE L,
fukinolic acid EA HTRAEH (1C5 = 0.23pM ), Hx}
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P 20 B B 2 1 R T P R BRI EERR  (1Cs =
93 M) HBRS Cimiracemate A J&=—Fh PSR FHRE
PEICAIE PEY) T, © 9 UE S HA PR TR M, AT E
b VA 22 R AR O (R S 18 T AL S R T
Kappa B, #1ll il 1Ly 5 W 40 B o TNF- 19 72 A2 T A
FEPUARTEHEY S Kim 258 AXEEUR TR 09 AR ZE 42 B 2k
F17 300 11 B N TG P, 45 58 & B0 BB ) T
3 1Y B2 IR 3k B AR B K20 o 2006 4F, Marotta 55 A
et , TR TR LA AR P (>S5 V3R H ) b AR )
FMERRMEIE R, RIMKBIAAN D TGF-B /KT
vy ) R B 7 200 1 5 DR P AR,

BEAN, Su 28 AIESE, M C. simplex [ARZEFEE >
B0 BT AE o =il W A A W B A PR AR T,
Schmid % A B AFFERIT, DA RE T RRAR rh i 7K 2 i
Py REBH Lk i rf IEN—y R, JTREII I LPS 1E
AN TNF-a Fl IL-6 BB, 2014 4F Yang 55 A
C. racemosa MZE1 TR LBREEIUY) 43 2545 5] — &
T PR R AE g — il B A, ORI T E AT ARSI R
Ttk ZGB2ETF ST R 7R 10 uM RS T X ek &)
B A 410 B 22 M5 S 0 RAW 48 g i 1L—6
1L-23 ARG R ik o — TS Ay AF 58 & B
C. dahurica WA ZEEE Y R8I AR 22 0 R 5
B S AR AL A AR R AR ML PR -, TR BT R I M
Pang it X C. dahurica (AR ZESE I TT e 25 27
W9, S5FFKM, T-ene—THk =il £ BEFI AR MR
IS £ 855 S 19 RAW 264.7 BLEZR i H NO 17~
A I — A A Gl R A AR -2 (COX-2) JE
R ek,
33 #wABER BOEMZIMIRERY, FHREM
Yo & A — e A 0 FUES TS R 2 R R
9 S B W AE (TR 16 1 o Shireen Fatima 554
BRI T e ZE R E AR EK(E 6), FRBTIELE
=R THRRE AR 0 BRI v T R e
R, IF5 RO 2P 5 . FHR =
TR 75 | A 20 ) 00 L i 0 7T 75 S A R T RA 0 o)
N T8 2 i Py 1

Wuttke 55 % B, SUR THRAR 25 (CR) Y L B FI
S DA BB I P A0 O AR ) 95 e 2L 9 240 i
¥k MCF-7 Fl MDAMB-231 A0 i 3458 . BF 5% @R
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Proteomme
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STATHS J,l‘
| sTATHS

~
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ﬂ_ s‘n\Tsrs ‘rcw
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A iy

il Cye, Cyclin D1
Lt Survivin, MMP-7
HIFa

EphB3

6 FAHRUFERIHREHEREERATRR

CR HHY actein Fl 23—-epi—26-deoxyactein AEWE 5]
MCF-7 40 G2/M 1 F1 G1 BABH A, v Actein
FEI S A0 I, Park S5 AN BBIFFEIESE
C. heracleifolia #R =5 £ T4 U XF N FLIR I8 MCF-7
MR EAYMEEN . M C. feotida HRZETH 435
#|f 25-0-acetyl-7,8—didehydrocimigenol i@ it BH 7
A G2/M ], 3 TE'F%%MZIS{FJE T Ake BERR 1L A0
Raf/MEK/ERK 15 538 s, DA i g Iy = i A
FLARIE MCF-7 41 & g s s, HoAtb ik &4,
2’ —0-acetyl—cimicifoemoside M FI cimicifoetiside B,
AEAEBELTT Wnt {555 8 B 410 1) 200 M 4 58190 AN ] 5 IR
J& WA b B B B A S ) 12B-hydroxy -7 (8)-
ene—cimigenol . 25-anhydrocimigenol . acerinol. yun-
28 p53 MK I 2 ik
AR S MCF-7 T, M2 90 i P s, A
2 B THRRAR ZE TP 43 B 2] 1 23-epi-26-deoxyactein Fll
cimigenol 7% X AL P A M g S AR T, U HE
ST = B FL IR 40 i bk MDA-MB-231 B W%
AR 1 S, A THRRAR 2500 B B AL & 9 25-0-
acetyl -7 , 8 - didehydrocimigenol -3 -0 - -D - ( 2 -
acetyl ) —xylopyranoside & [A] 4461 1 19 410 i) MCF-7
AR . JCHLHI AT AE &I ) Rat/MEK/ERK {55

nanterpene E Fll cimilactone

LRPSi6

Frizzied
.

Cimicifuga extract
(CE)/Compounds

CE
\ Y e 2o

Epithelial cell Mesenchymal cell
\ 1 SRC-3 1 N-Cadherin

1 MMP-2 |SNAIL Shng and Vimentin

| Twistl 1Zebl

1E-Cadberin  1STAT3

ESEBHHIER

PR Akt BERR AL, 51 G2/M 21 At S I B AN
LRARP T, A, C. dahurica FRZER 70% 2 BE R
TR MCF-7 ZL Mo 40 M BAT S 22 i PR S s i A
FH,

Tian 55 NPIBFGR R, M C. foetida HRZET /3B
2 A TR =l n] LU o BB G2/M 200 i Ji 191 7T 400 o)
IR A0 ML 9 A 1, 5 AL PR T, AT B M C.
dahuria PN =05H, GESIZ AN GO/G1 HIRIFH
A SR AN T2, Nian 25 KB C. foetida
PEHLSY BB 4 FPFHIRR =051k & 4 HepG2 41 /il i
AN EEVET, 3k BEAIE S B THRR =8 BA IR
AR

Fan S0P & B, FHRR =il 22 %S 50 HeLa
N 2R A 1929 BUET 2 4N i J HA A0 EE TR 1T A
ARTEHBRAR ZE ) IE T BEER U A cimicifugic acid
A .cimicifugic acid B LA J carboxymethyl isoferulate
RE A% LA S5 AR 1) 5 =40 i N 45 1 s 200 D 3% 1 4
HAFH, 2017 4, Guo S5 58 & B, C.yunnanensis S
HHY cimicifugadine D X} A549 4ii fifl 5 H.75 41 il &
WP, Jarry 8 RHRGE T SR T RR 432 2
BTN 2 216 B W petasiphenone A 1] A R4 it
I A0 L R AE A O RE 11877, TN C. heracleifolia 535
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B =5 B cimiside E AT BHAF 95 40 5 75 11
TS 1, HE IS 2 A IRIR T8 Wa SEHRGE T THRR
A ARSI RR TR IR 15 1 o BIFSE 7 actein il 26—
deoxyactein X 12 AR A% 20 i 1) 34 5 35 45 #0 kil E H o
TEAR P actein 1 26—deoxyactein 4 i i 35 10 1 5% 4
PR S180 AR, L R B OB ME™) Shi S54RI 1
A TFFIRRAR 25 o 23 B A5 2 Y cimitriteromones B 1 D,
Xof £ 42 WL 24 il A 98 A—549/Taxol H A 11 184 5
TP,

3.4 FEArslEM TR TS 80% L B4R EL
Yrrb o B AR B T R TE R =85 1T : cimifoetisides A I
B, S 6 T 48 %) AR Sh G s 40 ) 3 2 L e A AT
il concanavalin A 755 (1 /)™ BRI 20 Pt 184 5650, 1Cs,
fHi>M 12.7~33.3 nM,

3.5 b FAmEE MRS R Y
cimyunnin A B A 5 &2 & Je A Y 19500 A s
P o FLRTI I A P R A PR 35 R 0 B 5 IOk P B
HNEIGGE . AE 5.0 mM VREETT B RE R WA i A
AR T (VEGF) W55 HUVECs iE %, W N
2.5 mM I, BB LA ) Ao 1 7y = Sl o o af A8 P
B AR TSR HUVECs i85 . X R 5l R
A — 2R A A B R AT JE R e I RCR —
5o /NS 0 B R AT A B 9E R W], cimyun—
nin A g LA A ) o 2K B 3 Ao A il s 1 AR
o B,

3.6 T RIBHEFEE  Lee HiH A —IHIZE K&
B, C. dahurica RZE1W) O BEFEIY) B B E 0090 B-
VERIRERR AR G R . o 7R E KA TE M R AT 1A
B A P E A RIS 40 (APP-CHO 41, 3585
TR =5 28 7 3 p s, SR
80.6% .34.7% .48.9%F 61.7%%.

3.7 HsmAEE 2019 4F Ma S AKIL, EORTHRR
R FIR 25 114 R4 L) EL A 0 N 28 A e e o s 75 1Y)
IEVES, —SeffF oY R W] AL Ge A0 T SR T RRAR 25 42
WY RERH T ACE2 2244, 41 il e bR 2 ik P 4L i &2
il TR fukinolic acid ALY D-chicoric Fl L-
chicoric acids, ZEAARSME, i HO6E A 280 T8 95 25 (14 10
FIHEES, AN, & cimeifugin B THFR 3 B X I 1
A M 2 HA T RIVE R

106

3.8 MBeAEEM THERE YA BRI AT B T
J1o Y& Moser 28 A\ , cimicifuga Ze450 (1975 P,
4y 23-epi-26-deoxyactein Hl cimiracemoside C HAg
B E R REME TG LS, Ma SE4GE 1 M THRR 53 25 5 1Y
SRR EEE N R, PR cimicifugolides A Fl B
A LA R AR AR I B (0 15 85, A €. dahurica 25
I3 B ME Y isoferulic acid & — RV TE RN Z5 ) ,
W5 2 IR HCRE T B P 2k 20 — SR S0 2R 11 RO LAk,
JFIE o FE L 1 E R AU B B U RIS R A, S
DNA (5. LR, FHRE Y 2
IRTTRRRIE 1 EL R 1, 3 C e e T IE S
3.9 wWERGMFRE  YERIE, C. heracleifolia [ H
Tt 45 B % M C3H/HeN /N BRUEL A $0 8 B AL 1%
P o AR IR T S 2 A P8 20 0 P 3 1 il 1 4
FIH R 2 B2, Dan % AN BIOFE R SARTHIR P Y
actein Fll cimicifugoside %5 =1l % 1 7 38 3o 30 B
20 B S 3 DR P T TR YT R BT AR, 7E Choi
HEAT I — SR B e, R T SR T RRAR 25 2 B 1Y
AW actein F deoxyactein 1 158 J 354 H 40 M A KR
34k AR HE BRI 1T B, DA T S5 B A
S B AR R 4 PR ) B R X BRI S UE S
T IR B AR ZE S , R TR = R,
AEA R IO L B 2 5 TR A,
3.10 ReAHER 2006 4, Gurley 55X 12 44 {
R E AT — T 28 d Ml R IR SR, R gs R
LU, BUIRTHRRAR ZE A - U %) CYP3A Fi CYP2D6
() ELA b 3 AR o 53 80, A AR ARGE TS T
JBR =1 LA PO TG R, MRS Lee 48 ARIBESE, A
C. heracleifolia H3 25 2 A =il 15 3R B0 th U aMA
TGk
4 REEH

B 1A% T 24 BT T RR et RS [l LASD , op A
[F) 77 b 4 - JBR S5t R DI 28 A A2 B o DR ke o 42 1
THRRZTRE 0 &t 5, %A SR 5 T & TH R 245 56
Pk TE Rk, EChEZ ), R 2R H]
TLC b7 P4 %8 F HPLC 35 UEFT %8 22 1 7
TRV T RR A BT £ o S BT 5 s 4L Ay T JRR 245 4 I
FERIAFE bR o), SR S AT 0.10% (P =
22 5125, 2015 4 ) o SR AU HE— LoV bt
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RS ILAE - T BRI AP 1) AR B 250 K% 245 P40 o RE Al AT 90 20k Je

FIREAS A2 LA A TH W BRI BT it o 56 %% Kennelly
A 1 4 5012k 1 o [ A T JRR B2 S0 IR A AN TR] fY
YIRS AT T BEORTEIR(C. racemosa) (%% TR
(C. dahurica) JFE(C. foetida) Fl 2 g FHIFR (C. yun—
nanensis )4 FFHFRAVREIERE SRS DISE, IFHE T 5
AN TR0, AR DR SE [ i 3 bRk
EUCH A A UR, I3 P LA s 8 = il 1 o1 o o e 4
AR , B HER A 2 AT B LY, SR T B A A
MEHL 5B B S N E R R T
WA DTGV R 3 A 7 1, AT LA G b PP Ak
JRIY BT 3

4.1 FwEEEH SRRSO A% (RP-
HPLC) B BT ] - — 8 451 (HPLC-PDA-MS) \AH
DA RS HT A F2 105 53 BT (PCA ) 55 7 vk #E ST
T 21 SEAIE] M RR 24 A 0 i e SOR i, RS e
12 A~ LA g, o caffeic acid ferulic acid.
isoferulic acid . fukiic acid cimicifugic acid A #l B 2-
feruloyl piscidic acid DL & 2-isoferuloyl piscidic acid
& F AL R, AN [R] 7 b i) SRR S S S A AE
A G 22 502 DR, BRI 6 b 3 BN A1 Ry i T
Y b LSl T B 2R T Ay 4 1T

SR FH R 1 A 0 3% — AT IS ] R B B 3 (U=
PLC/Q-TOF-MS )+ A H1 3 5343 #71 (PCA ) J5 2 %t 3
ot FHRK 25 4 HEAT T %50, 4359 R : C. dahurica, C.
foetida V) 2 C. heracleifolia. k45 ¥ 27 -deoxy ar—
cothormone Fl acimicifugic acid D J& C. dahurica i)
FRi&¥ . i 2—feruloyl piscidic acid,2—feruloyl fuki-
nolic,acid =1 —metyl ester,7,8 —didehydrocimigenol —
24-0—-cimicifuga—alcohol-3-0-B-D-xyl LI & cimici-
fugoside H-2 M JZ C. heracleifolia FIFRICH ™,

SR T JBR B 45 B v 228 45 2% I i Aol ) $ B
1,10 C. foetida F C. dahurica® . F4 SCHR THEE S HoAt
[Fi)Je8 18 T JBR it o DX 43R 2 e Al 2™ il B AR IE
2011 4F, Kennelly 5 A FH & 800 AH €0 3% - €A TR [A]
F, 55 55 R 056 3 3% (HPLC-TOF -ESI-MS) Fl PCA AR
WEBH cimiracemoside C il cimifugin /& X 43 C. race—
mosa I 5 T B R AR 040, AL, FRATT AT LAAf A
cimifugin 1R AJ GEJE: X 733K LE ) Fh 1 HREIR L

Ji 2K Nikolic %5 & # cimiracemoside A .actein .

cimiracemoside G il 23—-epi—26—deoxyactitein [ A7 7
T C. racemosd®, MMj acetylacteol-3—0O-ara ,cimisterol
A Fl aceriphyllic A XM C. foetida H 53 B #5511,
I, X PSP T DL S e o Y R P Y 7 ARag
ARy o 28 ROAH m BAOBOA 335 - — A A8 B 1)
(RP-HPLC-PDA) 15 853 (PCA ) 73 A1 752 0 & TR
WERLZMESE. 5 C racemosa,C. dahurica
C. heracleifolia #11t , C. foetida FRZ5"H 1 cimicifugic
acid B HHERRL . H5 C. racemosa 22 AL L
U, fukinolic acid 7£ C. foetida % & 8 A%, i
cimicifugic acids C 1 E T 55 A X 48 197

HY T I B 0 0 7 b AN ] ARG I 7 12 AR R
JE 5T 735 AN TR] , 3% SERIFFE A o et 42 Tl 48 At A7 7
BRES  HIEG — U bR b A i L o A, X
SEZh R — RS EAA B TR R A TR ™ i
DX BB RO o H AT ET A IF R T, 4
R ZHCHERN B T2 7 e it i IR A IR R 4
b R 00 A ) 40 el AN [i] 57 e, 1 [] — 00 A v 3 2 i 53
) E B2 5o PRI, T X S8 A 0 PR B Y 5
BTy TS SR AEAE RUME , )75 B i — A0 TF R T+ IRR 245 14
) JoT e Y, 4% 5 L OE Al I 48 A5 oy, R ST
IR 25 436 7 O 5 b i P B o3 AR R B e 22 ) B AR
5 4$KiE

ARELRVIE T Z M TR IR Y A 7 (B2
e i R I o FEE AN, THRR s A 0 7 R[]
VERAE 2518 FH o EECSRAEAN I 1 ] 5 R IX e £ FH 1
FRE AT A AR ] B2 2 50 HA — 2 i AR
PR, AT AR R 7 T iz o B AR R 2= R i
IR KO GUETE T —LETH R (4 15 5t = 24 1
& A e I T 22 B 2 BTG M AR, T RRAE
TGS AR IR R A 245 ) O B Z l . Fi Ak,
BE& 2B ALY TR BUIRE B AL RO A R 22
FR G T LA KO N 43U 22 G 9 VF 22 A RV R IG &
BBz N TSR Hh s TR R A
YWE AR R 25161 A | A Remifem—
in™ JE— Rl EUR TH AR 25 1) £ B AR By, T i R
fat i G N2 JE 3K, T2 T AR LR GRS R Y
TR BRI R IRAE SR T i = X6 T R R AL 1 I

107



2024 4F

ZR B R R 475

AR A Z PP, A —/ NS TR AL Al A
2. ETHRRIE 2544 B IR B & B, e 5T R
IR, JE T, T O TR R R TT B IR A
AL SE . =G AR 3 2SR AR €0 ] 2

THRIE R R B = RIA S, A EA TR B A
WEIE S H 24 A ) S22 Uy, SR TR SRR

PBIFSE IR 4 2, TH R A 4 S BC) e i
Pz al ] 0 PR AR AR BTG Sl A 4 2 BRAE T . Y
AT, X THRR I AR ) A 22 )l B0 5 6 B e =il
&, e HABZE Ak 5 W RO BE A, HL H i i =

Xk e AT RGBT ERT S . TEFRIE, THR AR
YA eI EAE G2y, RS LR 5 1 25
T (EATY T R AT S L B G 4 ) g o At % =
B 2B

SE k-

[1] YANG C L,CHIK S C,LI J C,et al. Identification of the
bioactive constituent and its mechanisms of action in me—
diating the anti—inflammatory effects of black cohosh and
related Cimicifuga species on human primary blood
macrophages[J]. ] Med Chem,2009,52(21):6707-6715.

[2] WU H F,ZHANG G,WU M C,et al. A new cycloartane
trite —rpene glycoside from Souliea vaginatal]]. Nat Prod
Res,2016,30(20):2316-2322.

[3] LT X,WANG W,FAN Y,et al. Anticancer efficiency of
cycloartane triterpenoid derivatives isolated from Cimi—
cifuga yunnanensis Hsiao on triple—-negative breast cancer
cells[J]. Cancer Manag Res,2018,10:6715-6729.

[4] RASHID S,RASHID K,WANI B A,et al. Reproductive
biology of Actaea kashmiriana, an endemic medicinal
plant species from the Himalaya: implications for conser—
vation and sustainable utilisation[J]. Journal of Applied
Research on Medicinal and Aromatic Plants,2023,34:
100461.

[5] DA-CHENG H. Recent advance in chemical and biological
studies on Cimicifugeae pharmaceutical resources[J]. Chi-
nese Herbal Medicines,2013,5(2):81-95.

[6] HAO D C,GU X J,XIAO P G. Chemical and biological
studies of Cimicifugeae pharmaceutical resources [M].
Medicinal Plants, 2015:293-340.

[7] DISCH L,FORSCH K,SIEWERT B,et al. In vitro and in

108

situ characterization of triterpene glycosides from Cimi—
cifuga racemosa extract[J]. J Pharm Sci,2017,106 (12):
3642-3650.

[8] HAFIE AR B/ D4, FHRRAY AP ZIIED). Hi2l,2022,44
(7):2256-2261.

(9] BB, 0, 5, 45 B RPTHRIRIE Y 25 2R %%
IR HEH 732241, 2008(4) : 516-536.

[10] #7% —. [ B RATHR R MR 208 5058, JF
W Ve T JRR () 240 i 3t B (B30 ()] A 43 267 41, 1999
(5):433-444.

[11] B3R, ZR T, T4, PEBERMIY/NECH =)
T 532554, 1999(3) :2-12.

[12] XL, 5855, 20l , 55, THRRAL 27 o S AR 25 B4
FARFSEHE ], o B AR A BE U5, 2023 ,42(5) 1 1-8.
[13] NIAN Y,LU N H,LIU X L,et al. Antiacetylcholines —
terase triterpenes from the fruits of Cimicifuga yunnanen—

sis[J]. Rsc Adv,2018,8(14):7832-7828.

[14] SHI Q Q,WANG W H,LU J,et al. New cytotoxic cy—
cloartanetriterpenes from the aerial parts of Actaea her—
acleifolia (syn. Cimicifuga heracleifolia)[J]. Planta Med,
2019,85(2):154-159.

[15] LV C N,YANG F,QIN R L,et al. Bioactivity —guided
isolation of chemical constituents against H,0, induced
neurotoxicity on PC12 from Cimicifuga dahurica(Turcz.)
Maxim[J]. Bioorg Med Chem Lett,2017,27 (15):3305 -
3309.

[16] HUYEN C,LUYEN B,KHAN G,et al. Chemical con-
stituents from Cimicifuga dahurica and their anti —prolif
erative effection of MCF-7 breast cancer cells [J]. Molec—
ules, 2018,23(5):1083.

[17] WANG X Y,LI C J,MA J,et al. Cytotoxic 9,19—cycloar—
tane triterpenoids from the roots of Actaea dahuricall].
Fitoterapia,2019,137:104262.

[18] THAO N P,KIM J H,THUY LUYEN B T,et al. In silico
investigation of cycloartane triterpene derivatives from
Cimicifuga dahurica(Turcz.) Maxim. roots for the devel—
opment of potent soluble epoxide hydrolase inhibitors[J].
Int J Biol Macromol,2017,98:526-534.

[19] HAO Y M,LUO W,JIANG G Z,et al. One new and sev—
en known triterpene glycosides from the aerial parts of
Cimicifuga dahuricalJ]. J Asian Nat Prod Res,2020,22
(8):788-793.



$34

RS ILAE - T R R AP 1) AR B 250 K% 24 40 o BE Al T 9 20k e

[20] PANG Q Q,MEL Y D,ZHANG Y C,et al. Three new cy—
cloart —7 —ene triterpenoid glycosides from Cimicifuga
dahurica and their anti-inflammatory effects[J]. Nat Prod
Res,2021,35(21):3634-3643.

[21] SUN H Y,LIU B B,HU J Y,et al. Novel cycloartane
triterpenoid from Cimicifuga foetida (Sheng ma) induces
mitochondrial apoptosis via inhibiting Raf/MEK/ERK
pathway and Akt phosphorylation in human breast car—
cinoma MCF-7 cells[J]. Chin Med,2016,11:1.

[22] LU N H,ZHANG Z W,GUO R W,et al. Yunnanterpene
G,a spiro—triterpene from the roots of Cimicifuga foeti—
da,downregulates the expression of CD147 and MMPs in
PMA differentiated THP -1 cells[J]. Rsec Adv,2018,8
(27):15036-15043.

[23] LU J,PENG X R,LI D S,et al. Cytotoxic cycloartane
triterpenoid saponins from the rhizomes of Cimicifuga
foetida|J]. Natural Products and Bioprospecting,2019,9
(4):303-310.

[24] NIAN Y,YAN H,LI X N,et al. Cimifrigines A-G,cyto
toxic triterpenes with an oxime group from the flowers of
Cimicifuga frigida[J]. Rse Adv,2017,7 (61):38557 —
38564.

[25] SHI Q Q,LU J,PENG X R,et al. Cimitriteromone A-G,
macromolecular triterpenoid —chromone hybrids from the
rhizomes of Cimicifuga foetida|[J]. J] Org Chem,2018,83
(17):10359-10369.

[26] ZHU G L,ZHU D F,WAN L,et al. Six new 9,19 -cy-
cloartane triterpenoids from Cimicifuga foetida 1]J]. Nat—
ural Products and Bioprospecting,2016,6:187-193.

[27] NIKOLICD,GODECKE T,CHEN S N,et al. Mass spec—
trometric dereplication of nitrogen—containing constituents
of black cohosh (Cimicifuga racemosa L.)[]]. Fitoter—
apia,2012,83(3):441-460.

[28] MA Y,CONG W J,HUANG H,et al. Identification of
fukinolic acid from Cimicifuga heracleifolia and its
derivatives as novel antiviral compounds against en—
terovirus A71 infection[]J]. Int J Antimicrob Ag,2019,53
(2):128-136.

[29] YIM S H,KIM H J,JEONG N H,et al. Structure—guided
identification of novel phenolic and phenolic amide allo—
sides from the rhizomes of Cimicifuga heracleifolia [J]. B
Korean Chem Soc,2012,33:1253-1258.

[30] ZHANG F,HAN L,PAN G X,et al. A new phenolic
amide glycoside from Cimicifuga dahuricd|J]. Acta Phar—
maceutica Sinica,2013,48(8):1281-1285.

[31] LU Q,LI H B,PANG Q Q,et al. New phenylpropanoid
allopyranosides from the rhizomes of Cimicifuga dahurica
[J]. Bioorg Med Chem Lett,2019,29(14):1774-1778.

[32] LU Q,ZHANG W Y,PAN D B, et al. Phenolic acids and
their glycosides from the rhizomes of Cimicifuga dahuri-
callJ]. Fitoterapia,2019,134:485-492.

[33] QIN R L,ZHAO Y,ZHAO Y D,et al. Polyphenolic com-
pounds with antioxidant potential and neuro —protective
effect from Cimicifuga dahurica (turcz.) Maxim[]]. Fi-
toterapia,2016,115:52-56.

[34] LU J,WANG W H,SHI Q Q,et al. A new indole alka—
loid from Cimicifuga heracleifolia|J]. ] Asian Nat Prod
Res,2019,21(11):1119-1122.

[35] THAO N P,LUYEN B T T,LEE J S,et al. Soluble epox-
ide hydrolase inhibitors of indolinone alkaloids and phe—
nolic derivatives from Cimicifuga dahurica(Turcz.) Max—
im[J]. Bioorg Med Chem Lett,2017,27(8):1874-1879.

[36] ZHOU C X,YU Y E,SHENG R,et al. Cimicifoetones A
and B,dimeric prenylindolealkaloids as black pigments
from the rhizomes of Cimicifuga foetida|]]. Chem—Asian
1,2017,12(12):1277-1281.

[37] GELLER S E,SHULMAN L P,VAN BREEMEN R B,et
al. Safety and efficacy of black cohosh and red clover for
the management of vasomotor symptoms: a randomized
controlled trial[J]. Menopause,2009,16(6):1156-1166.

[38] ENBOM E T,LE M D,OESTERICH L, et al. Mechanism
of hepatotoxicity due to black cohosh (Cimicifuga race—
mosa) : histological ,immunohistochemical and electron
microscopy analysis of two liver biopsies with clinical
correlation[J]. Exp Mol Pathol,2014,96(3):279-283.

[39] DREWE J,ZIMMERMANN C,ZAHNER C. The effect of
a Cimicifuga racemosa extracts Ze 450 in the treatment
of climacteric complaints ——an observational study [J].
Phytomedicine,2013,20(8/9):659-666.

[40] BAI W,HENNEICKE-VON ZEPELIN H H,WANG S, et
al. Efficacy and tolerability of a medicinal product con-
taining an isopropanolic black cohosh extract in Chinese
women with menopausal symptoms: a randomized, double

blind, parallel—controlled study versus tibolone[J]. Matu—

109



2024 4F

=R P EA R R

5 47 %

ritas,2007,58(1):31-41.

[41] YE L,HU Z,DU G,et al. Antidepressant-like effects of
the extract from Cimicifuga foetida 1[J]. J Ethnopharma—
col,2012,144(3):683-691.

[42] WUTTKE W,JARRY H,HAUNSCHILD J,et al. The
non—estrogenic alternative for the treatment of climacter—
ic complaints:black cohosh (Cimicifuga or Actaea race—
mosa)[J]. J Steroid Biochem Mol Biol,2014,139:302 -
310.

[43] RACHMAN I M,UNNERSTALL J R,PFAFF D W,et al.
Estrogen alters behavior and forebrain c—fos expression in
ovariectomized rats subjected to the forced swim test[]].
Proc Natl Acad Sci USA,1998,95(23):13941-13946.

[44] WINTERHOFF H,SPENGLER B,CHRISTOFFEL V,et
al. Cimicifuga extract BNO 1055:reduction of hot flush—
es and hints on antidepressant activity [J]. Maturitas,
2003,44(Suppl 1):S51-S58.

[45] BRIESE V,STAMMWITZ U,FRIEDE M,et al. Black
cohosh with or without St. John’s wort for symptom-spe—
cific climacteric treatment ——results of a large —scale,
controlled, observational study[J]. Maturitas,2007,57(4):
405-414.

[46] CICEK S S,KHOM S,TAFERNER B,et al. Bioactivity—
guided isolation of GABA (A)receptor modulating con—
stituents from the rhizomes of Actaea racemosa|J]. J Nat
Prod,2010,73(12):2024-2028.

[47] TSUKAMOTO S,ABURATANI M,OHTA T. Isolation of
CYP3A4 inhibitors from the black cohosh (Cimicifuga
racemosa) [J]. Evid Based Complement Alternat Med,
2005,2(2):223-226.

[48] JARRY H,HARNISCHFEGER G,DiKER E. Studies on
the endocrine effects of the contents of Cimicifuga race—
mosa 2. In vitro binding of compounds to estrogen recep—
tors[J]. Planta Med, 1985,51(4):316-319.

[49] PARK J,SHIM M,RHYU M R, et al. Estrogen receptor
mediated effects of Cimicifuga racemosa extracts on hu—
man breast cancer cells [J]. Pharmazie,2012,67 (11):
947-950.

[50] EINER -JENSEN N,ZHAO J,ANDERSEN K P,et al.
Cimicifuga and Melbrosia lack oestrogenic effects in
mice and rats[J]. Maturitas, 1996,25(2):149-153.

[51] LUPU R,MEHMI I,ATLAS E,et al. Black cohosh,a

110

menopausal remedy,does not have estrogenic activity
and does not promote breast cancer cell growth[]J]. Int J
Oncol,2003,23(5):1407-1412.

[52] BECK V,UNTERRIEDER E,KRENN L, et al. Compari-
son of hormonal activity (estrogen,androgen and pro—
gestin) of standardized plant extracts for large scale use
in hormone replacement therapy[J]. J Steroid Biochem
Mol Biol,2003,84(2/3):259-268.

[53] ZHANG L,KHAN I A,WILLETT K L,et al. In vivo ef-
fects of black cohosh and genistein on estrogenic activity
and lipid peroxidation in Japanese Medaka (Oryzias
latipes)[J]. J Herb Pharmacother,2003,3(3):33-50.

[54] SEIDLOVa-WUTTKE D,JARRY H,BECKER T,et al.
Pharmacology of Cimicifuga racemosa extract BNO 1055
in rats:bone,fat and uterus[J]. Maturitas, 2003, 44 (Suppl
1):839-S50.

[55] LOSER B,KRUSE S O,MELZIG M F,et al. Inhibition of
neutrophil elastase activity by cinnamic acid derivatives
from Cimicifuga racemosalJ]. Planta Med,2000,66(8):
751-753.

[56] HEMMI H,ISHIDA N. The immune response of splenic
lymphocytes after cimicifugoside treatment in vitro and
pretreatment in vivo[J]. J Pharmacobiodyn,1980,3(12):
643-648.

[57] SU Y,WU L,WANG Q,et al. New 9,19 —cycloartenol
glycosides isolated from the roots of Cimicifuga simplex
and their anti—inflammatory effects[J]. Bioorg Med Chem
Lett,2014,24(24):5688-5691.

[58] SCHMID D,WOEHS F,SVOBODA M,et al. Aqueous
extracts of Cimicifuga racemosa and phenolcarboxylic
constituents inhibit production of proinflammatory cy—
tokines in LPS-stimulated human whole blood[J]. Can J
Physiol Pharmacol,2009,87(11):963-972.

[59] THAO N P,LEE Y S,LUYEN B T T,et al. Chemicals
from Cimicifuga dahurica and their inhibitory effects on
pro—inflammatory cytokine production by LPS—stimulated
bone marrow—derived dendritic cells[J]. Natural Product
Sciences,2018,24(3):194-198.

[60] PANG Q Q,MEI' Y D,ZHANG Y C,et al. Three new cy-
cloart—7 —ene triterpenoid glycosides from Cimicifuga
dahurica and their anti—inflammatory effects|J]. Nat Prod

Res,2021,35(21):3634-3643.



$34

RS ILAE - T R R AP 1) AR B 250 K% 24 40 o BE Al T 9 20k e

[61] F.25 %0, WhA | B2, 2. SR Th bR BT 4L e 6 P Y =
LG 25, 2007(2):167-170.

[62] ZE IR , Bh PO, VL 5. ¢ 24 vh A ] Z5 22 doe 20 = il 410 7
HIT5 Bk Jib 968 240 Y8 B A9 F 52 0], P 2544 ,2013,36(10) :
1640-1643.

[63] WUTTKE W,JARRY H,HAUNSCHILD J,et al. The
non—estrogenic alternative for the treatment of climacter—
ic complaints:black cohosh[J]. J Steroid Biochem,2014,
139:302-310.

[64] EINBOND L S,WEN-CAI Y,HE K,et al. Growth in—
hibitory activity of extracts and compounds from Cimi-
cifuga species on human breast cancer cells[J]. Phy—
tomedicine, 2008, 15(6/7):504-511.

[65] EINBOND L S,SHIMIZU M,XIAO D H,et al. Growth
inhibitory activity of extracts and purified components of
black cohosh on human breast cancer cells [J]. Breast
Cancer Res Tr,2004,83(3):221-231.

[66] EINBOND L S,SHIMIZU M,NUNTANAKORN P, et al.
Actein and a fraction of black cohosh potentiate an—
tiproliferative effects of chemotherapy agents on human
breast cancer cells[J]. Planta Med,2006,72(13):1200-
1206.

[67] EINBOND L S,MIGHTY J,REDENTI S,et al. Actein
induces calcium release in human breast cancer cells[J].
Fitoterapia,2013,91:28-38.

[68] SUN L R,QING C,ZHANG Y L,et al. Cimicifoetisides
A and B,two cytotoxic cycloartane triterpenoid glyco—
sides from the rhizomes of black cohosh,inhibit prolifer—
ation of cancer cells[J]. Beilstein J Org Chem,2007,3:3.

[69] ZHU D F,ZHU G L,KONG L M,et al. Cycloartaneglyco—
sides from the roots of Cimicifuga foetida with wntsig—
naling pathway inhibitory activity [J]. Nat Prod Bio—
prospect,2015,5(2):61-67.

[70] GUO Y,YIN T,WANG X, et al. Traditional uses, phyto—
chemistry, pharmacology and toxicology of the genus
Cimicifuga: A review[]J]. J Ethnopharmacol,2017,209:
264-282.

[71] SUN H Y,LIU B B,HU J Y,et al. Novel cycloartane
triterpenoid from Cimicifuga foetida L. induces mito—
chondrial apoptosis via inhibiting Raf/MEK/ERK path-
way and Akt phosphorylation in human breast carcinoma

MCF-7 cells[J]. Chin Med-Uk,2016,11:1.

[72] HUYEN C T T,LUYEN B T T,KHAN G J,et al. Chemi-
cal constituents from Cimicifuga foetida and their anti-
proliferative effects on MCF -7 breast cancer cells[J].
Molecules,2018,23(5):1083.

[73] TIAN Z,ZHOU L,HUANG F,et al. Anti—cancer activity
and mechanisms of 25—anhydrocimigenol-3—B8-D—-xylopy—
ranoside isolated from Cimicifuga foetida on hepatomas
[J]. Anti—-Cancer Drug,2006,17(5):545-551.

[74] MOHAPATRA S,IQUBAL A,ANSARI M J,et al. Bene-
fits of black cohosh (Cimicifuga racemosa) for women
health:an up—close and in—-depth review|[J]. Pharmaceu-
ticals(Basel ),2022,15(3):278.

[751 GUO Y Q,YIN T,WANG X M,et al. Traditional uses,
phytochemistry, pharmacology and toxicology of the genus
Cimicifuga: a review|[J]. J Ethnopharmacol, 2017, 209:
264-282.

[76] YIM S H,KIM H J,PARK S H,et al. Cytotoxic caffeic
acid derivatives from the rhizomes of Cimicifuga foetida
[J]. Arch Pharm Res,2012,35(9):1559-1565.

[77] GODECKE T,LANKIN D C,NIKOLIC D,et al. Guani-
dine alkaloids and pictet-spengleradducts from black co—
hosh[J]. J Nat Prod,2009,72(3):433-437.

[78] NIAN Y,ZHANG Y L,CHEN J C,et al. Cytotoxic chem-
ical constituents from the roots of Cimicifuga fetida[J]. J
Nat Prod,2010,73(2):93-98.

[79] WU D S,YAO Q,CHEN Y J,et al. The in vitro and in
vivo antitumor activities of tetracyclic triterpenoids com—
pounds acteinand 26 —deoxyactein isolated from rhizome
of Cimicifuga foetida L. [J]. Molecules,2016,21 (8):
1001.

[80] GALI Y Y,LIU W H,SHA C J,et al. Pharmacokinetics
and bioavailability of cimicifugosides after oral admin—
istration of Cimicifuga foetida L. extract to rats[J]. J
Ethnopharmacol ,2012,143(1):249-255.

[81] NIAN Y,YANG J,LIU T Y,et al. New anti—angiogenic
leading structure discovered in the fruit of Cimicifuga
yunnanensis|J]. Sci Rep—Uk,2015,5:9026.

[82] LEE S B,YANG S Y,THAO N P,et al. Protective effects
of compounds from against amyloid beta production in
vitro and scopolamine —induced memory impairment in
vivo[J]. J Nat Prod,2020,83(2):223-230.

[83] MA' Y P,CONG W J,HUANG H,et al. Identification of

111



2024 4F

=R P EA R R

5 47 %

fukinolic acid from and its derivatives as novel antiviral
compounds against enterovirus A71 infection[J]. Int J
Antimicrob Ag,2019,53(2):128-136.

[84] MOSER C,VICKERS S P,BRAMMER R, et al. Antidia—
betic effects of the Cimicifuga racemosa extract Ze 450
in vitro and in vivo in ob/ob mice[J]. Phytomedicine,
2014,21(11):1382-1389.

[85] MA L J,WANG Y H,TANG G H,et al. New monoter—
pene lactones from Actaea cimicifuga L. [J]. Planta Med,
2013,79(3/4):308-311.

[86] MEEPROM A,SOMPONG W,SUANTAWEE T,et al.
Isoferulic acid prevents methylglyoxal —induced protein
glycation and DNA damage by free radical scavenging
activity[J]. Bmc Complem Altern M,2015,15:346.

[87] EINERJENSEN N,ZHAO J,ANDERSEN K P,et al.
Cimicifuga and Melbrosia lack oestrogenic effects in
mice and rats[]J]. Maturitas, 1996,25(2):149-153.

[88] RAAIJMAKERS N,SCHNEIDER D,HAUNSCHILD J,et
al. Differentiation studies in human mesenchymal stem
cells and SAOS-2 cells after stimulation with extracts of
black cohosh[J]. Bone,2012,50:S81.

[89] LEE Y S,CHOI E M. Acteinisolated from black cohosh
promotes the function of osteoblastic MC3T3-E1 cells[]].
J Med Food,2014,17(4):414-423.

[90] WU L,CHEN Z L,SU Y,et al. Cycloartenol triterpenoid
saponins from Cimicifuga simplex (Ranunculaceae) and
their biological effects[J]. Chin J Nat Med,2015,13(2):
81-89.

[91] JIANG B,KRONENBERG F,NUNTANAKORN P,et al.
Evaluation of the botanical authenticity and phytochemi-
cal profile of black cohosh products by high —perfor—
mance liquid chromatography with selected ion monitor—

ing liquid chromatography —mass spectrometry[J]. J Agr

112

Food Chem,2006,54(9):3242-3253.

[92] SHEN B J,QIN K M,ZHANG X H,et al. Study on qual-
ity evaluation of cimicifugae rhizoma from different pro—
ducing areas by HPLC fingerprint[J]. China Jaurnal of
Chinese Materia Medica,2013,38(13):2155-2158.

[93] FAN M X,QIN K M,DING F,et al. Identification and
differentiation of major components in three different
"Sheng-ma" crude drug species by UPLC/Q-TOF-MS|]].
Acta Pharm Sin B,2017,7(2):185-192.

[94] NIKOLICD,GODECKE T,CHEN S N,et al. Mass spec—
trometric  dereplication of nitrogen —containing con—
stituents of black cohosh ( Cimicifuga racemosa L.)[J].
Fitoterapia,2012,83(3) :441-460.

[95] KIM E Y,LEE Y J,RHYU M R. Black cohosh (Cimi-
cifuga racemosa) relaxes the isolated rat thoracic aorta
through endothelium—dependent and independent mecha—
nisms[J]. J Ethnopharmacol,2011,138(2):537-542.

[96] WANG H K,SAKURAI N,SHIH C Y,et al. LC/TIS-MS
fingerprint profiling of Cimicifuga species and analysis of
23-Epi-26-deoxyactein in Cimicifuga racemosa commer—
cial products [J]. J Agric Food Chem,2005,53(5):1379-
1386.

[97] BITTNER M,SCHENK R,SPRINGER A, et al. Economi—
cal,plain,and rapid authentication of Actaea racemosa
L. (syn. Cimicifuga racemosa,black cohosh)herbal raw
material by resilient RP-PDA -HPLC and chemometric
analysis[J]. Phytochem Anal,2016,27(6):318-325.

[98] MASADA -ATSUMI S,KUMETA Y,TAKAHASHI Y, et
al. Evaluation of the botanical origin of black cohosh
products by genetic and chemical analyses|J]. Biol Pharm
Bull,2014,37(3):454-460.

(Ui F 197:2024-04-18 )



