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pharmacological activities
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Abstract: The revelant literatures about chemical constituents from the plant Bacopa monnieri and their pharmacological activities
were consulted and summarized. The plant contains major chemical compounds including triterpenoids and their glycosides,
flavonoids, phenylethanoid glycosides and sterols. It has the impact on central nervous system, cardiovascular system, digestive
system, respiratory system and endocrine system, in addition to anti-inflammatory, analgesic, anti-oxidation, hypoglycemic, antitumor,
anti-microbial and liver and kidney protection and other pharmacological activities. This paper reviewed the chemical compositions
and pharmacological activities, and provided a scientific basis for further research and development of the plant.
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Fig.1 Chemical structures of daimarane-type triterpenoids from B. monnieri
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Table 1 Daimarane-type triterpenoids from B. monnieri

FFs WEY TR SCHR FFs &4 TR SCHR

1 jujubogenin 6 18 pseudojujubogenin 6

2 bacomosaponin A 7 19 bacopasaponin B 8

3 bacomosaponin B 7 20 bacopasaponin C 8

4 bacopasaponin A 8 21 bacopasaponin D 18

5 bacopasaponin E 9 22 bacopasaponin H 19

6 bacopasaponin F 9 23 bacopaside I 20

7 bacopasaponin G 10 24 bacopaside 11 20

8 bacopaside IIT 11 25 bacopaside V 11

9 bacopaside IV 11 26 bacopaside VI 12
10 bacopaside VII 12 27 bacopaside XII 21
11 bacopaside VIII 12 28 bacoside A, 15
12 bacopaside X 13 29 bacopaside N, 16
13 bacoside A, 14 30 ampelozigenin 22
14 bacoside A; 15-16 31 bacogenin A 18,23
15 bacoside A, 17 32 bacogenin A, 24
16 bacoside As 17 33 bacogenin A; 25
17 bacopaside N 16 34 bacoside A¢ 26

R v

37 Ri=Ry=R;=R4=H
38 RiR-R;-H.Ry~Ac (O
39 R;=Ry=H.R,=Ac,R4= \<H05
40 R;=Ry=H,Ry=Ac¢,R,= ,0~0
%@YJ@H
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Fig. 2

triterpenoids from B. monnieri

Chemical structures of cucurbitane-type
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Table 2 Cucurbitane-type triterpenoids from B. monnieri

FF5 AR B2 SCHR
35 bacobitacin A 27
36 bacobitacin B 27
37 cucurbitacin I 7
38 cucurbitacin E 27
39 #12 B-2-0-B-D-t W %) b 7
40 bacobitacin C 27
41 bacobitacin D 27

42 R,=COOH, R,=CHj
43 R,=CH;,R,=COOH
44 R,=CH,,R,=CH,

45 R,=CH,,R,=CH,OH

B3 BEEEHHPBRERERSHREZMELSYMEN
Fig. 3 Chemical structures of lupane-type and ursane-type

triterpenoids from B. monnieri
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Table 3 Lupane-type and ursane-type triterpenoids from B.
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45 28-F2 K J EL 22 A"/@i
46 EARTR 22
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Fig. 5 Chemical structures of phenylethanoid glycosides

OH

from B. monnieri
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Fig. 4 Chemical structures of flavonoids from B. monnieri Table 5 Phenylethanoid glycosides from B. monnieri
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Table 4 Flavonoids from B. monnieri . .
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47 W E 31 55 monnieraside 11 33
48  HiE#E 22 56 monnieraside 111 33
gz i}:i % ;i 57 plantainoside B 33
51 AR e 31 58 bacomoside A 7
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YY)
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Fig. 6 Chemical structures of sterols from B. monnieri
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Table 6 Sterols from B. monnieri 2.1 MWHIRHZ RGN
¥ LR kN STk 2,11 HSRIAKD. oA TRE KRERSEER AT T
61 ZSfi-5.24 (28)-—Hii-3-p-IE 22 UEAMER S 1A 00 S AR B B A 1R s 52 2] . g dZ Al
62 THIR 34 FNRETHIMEFE, FLZGBE R A7) 2 22 bacoside A,
63 1 Hifi-3-0-B-D-MEM ] & B 22 B B R A B e B = R AR IR A D e
64  B-AESHE 34 WaE, KfE (4 FE 6 ) 4T IER KBRS %
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Fig. 7 Chemical structures of other types of compounds from B. monnieri
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Table 7 Other types of compounds from B. monnieri

s AR SCHR
66 e 0 ] 22
67 rosavin 22
68 bacosterol 29
69 bacosterol-3-O-p-D-glucopyranoside 29
70 bacopaside A 10
71 PRICH A IR 22
72 3,4- WS L A EERR 22
73 X FE AR 22
74 XTI IR 22

ARG TC K HE ) CA3 FREE I IR 23K B AR SOIR
YR ERN, PR O T B A R K R A
FACAZ I Th LR, phah, 8 k7 B b v 32 B4
(CDRI-08) *f AR B0l 1-(IH & K3)-XUIK, IR
TR AR R S AR B R M ST (R Z R
2L HE I S () Ak SR, Le 25 IRVRI F 1 ki
Bk (OBX) /N BRI Ly 1A T £ B4 B 5035 D
IHRERERS T AE 2 TALH . 45 R E7%, OBX /M ig
R G IR (50 mg/kg) W HH I M0GE 240 1 HE
R R A7 . A AR IR AZ K A SR A2
OBX 1] F:3/IN BUifg 5 1 28 fk v] SR AH OG5 5 B
PIBERRAL [N-FJE-D- R A2 (NMDA) %214 NR1
WA BEERZAA 1 (GluR1) A 2 A0 i
g 11 (aCaMKID Fi& ] KMEMEEE TR H
F (BDNF) mRNA /K FF%, {EREG B & i
RPN R FEE R B B #ok 22 Te kD>, T R T 0 =
KN, MRS EA 2 T OBX #SHIMhE
e ZEFIH 50, T R GluR1 BERR AL TGRS

Wi o JERAh, AR B A D AL BRI 5 i e 2B A
ARG . S seie 7t W], CDRI-08 i id 1
Inifyg s g (5-HT) KSF, B0E 5-HTsa 244,
Z I S H A SR SR F BRI (PP Lo
A1 PP2A) LA K I il BDNF F1%8fil 2 4 (SYT1.SYP-
p-aCaMKII #1 PSD-95) 1Lk /KF, M3 st
(RTUSIIR ATt VAR

2.1.2 HUEBER] BEALRW], R4 IR IAILE
ZMHAERRE R AL h R HAR BF I BU AR FEAE A . £E
AT AR, BT 1A TR D RE I S e 34
FEFRIAVFIK (FST) IR RS Az [a], wf
e & oA Rk 77 bacoside A bacopasaponin C (20).
bacopaside 1 (23) #/l bacopaside 11 (24) %5k {574
2P, Kumar ZEPOPPA 5 U BEAR B 75 0 18
PER AR WU R (CUMS) i 5 1 Zh AR s
B EAPIMREME, S5RIEH, RS T
B SN R AIAIREAR , 300 A JUVAISAE K B IILYS Hh T
RO b B S R A R B B K, B E R
B 5 BDNF MR TOARIC VIR i 3 13295,
FLHTHARYE F 5 AR A 2 . PR AT I AR S
Wi 00 7143 B 1 bacopaside 1(23) 3347 TR N KIHFFT,
RIZACEY) BA FUDEREE I, HAE PSP g
SHAATTHEREGE L O B KA R G
ZAEYIR CUMS 155 BRI AE A5 7Y 1 2 30 H 4T
FABRE IS, T RE AL 8 Y Y R - - B iR
#iLA S BDNF 5 5l A 25200 . L4k, Rauf
DRI S A 5 1k B0 AP A4 B0 X e ol 08 375 5 /)8
SAARRE sz, S5 Lo, 4k 8 d ig A&
PRI 1 TR A RO R A 255 92 /)N SR B E i Uk ) A
BIFIA], BRI 1A TR B S 24 1 7 75 R AT
hE R B AERIRITER .
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213 ¥HiMEEVEA  Bhattacharya ZPPSRH Cbk
ZIUE R SR TG MR
BT ANHI LIRS, TR R R A 4T
BEREIER, IS AR R R E R R Ay
FrvaEE LA, 25 R, KR 23] ig 5410 120 mg/kg
(VI 1 AR B L % ip 0.5 mg/kg FIZ7 5 U,
U e SR B A T S5 PR AR S E AR SR Bt
FEREYE,  Hmn R A T U B B R AR
Tohivtk. EA RN, BSA TR
508~ WA P2 AR B R IE s s, 155
PEPEA S RER I EIER, U A A B (e
R FE TS PE I R T LB A R T B

2.1.4 PUEMOZMER  BHARY, KA ER
REdricd) [FEB A= R ieEH 1 (VGLUTD,
VGLUT2 #1 VGLUT3] ks> 3 B i v 45 24 IR R Al
INFIDhRERIERIE . 1ES: 7 d 25 KR ig 2 mg/kg 2R
WHE (PCP) A5 SR # 7 ZRERAY . Piyabhan
SN PCP 25 a4 TR S5 B /E PCP
SR PG 26 TS 1A T o A [R] X 35 VGLUT
VGLUT2 1 VGLUT3 sz, 258 %R, PCP %4
iR TR LW I EAE PCP 4425 RI4A TR S i
BIRE T4 i VGLUTR %5, {5 i 40 % it
MIEORAR M EE 3 VGLUT3 %% 11, PCP 45245 )5
BF RSO 7RIS R . SORAR R D
VGLUT! [ JE, i — DR 08 ol B AR
e S5 N A A AR

2.1.5 PHia&REH WmEKW (PD) 2% WS
FERSAH G — P 2 RAT R, B UEHE R I AL
i, RRAR TN RERE RS ML IR A S PD
RIGHLEIFEE . Shobana Z5PHIF B Iy 4 Wi 2. W2
I REIk R 6-F2 3k 2 L IL 5 SIS AR KR I &
T, TR IR R A B E R (GSHD 1)
B, DELEAMEK-S-HEE (GST). AtH
K JE RS (GRO. A H it E kil (GSH-Px).
BEAYEALEE (SOD) Al ELERE (CAT) K
e, HEREMK. FFE, Wk bacoside A H
HIRIT RO A0, JEIE, B e ERE
S 2 (LRRK2) B3GR 0S5 1 RAZ I
KR F M PD EERKH, WK bacoside A
ABEMEN LRRK2 (RIEAEIMHI71Y . Nellore 2551
AR B 45 B SR A AL I AR R R 2, 4R
FXF 1-F 3 4-2K3-1,2,3,6-PU AL e (MPTP) %5
() S Ie PR BE 1) A AR ER A I RE R, 453K,

GSH. GSH-Px. CAT. SOD FIZEkifAE &AW 1 KIih
PR R, A B (MDA) /KT B & K. 4o
SR, R A AR BN E EA S
PC12 4Hf{af1 SK-N-SH 41 i & (1) 58 P 2 A v &R
fEH, W3R IRIINT PD HAEERE
JTAEROOU, Jadiya 512 B 75 W BaOFT 28 gt s
B RIR RIS R B S RIEH, 48R ER,
B 2 T T PR AIG o A% SR 1 SR AR, TR 2 kg e
PR ARVE IR 2 B R I S5 K, gk — 20k B
U5 A N AT Be R HTUIA & AR w2 T 7T .

2.1.6 Primhk. PUEORIER  HEIRE, BEETC
W2 PR AN [ () Bt PR (A e DU %60 FRAA e
TR T RERE. BREFWESFHLD ]
P2 2 U RS ) S-HToc AR TF R Bibe
JR 25T A 5, Krishnakumar 25005 58 5 1%
TSI B R ZEF RIS T IO K BRI i 4 2
5-HToc ZWRMIER, @R TR, 5REHITHEH
KERAR LG, A5 B 14 T4 ) B Y 2 30 R KRR
0 2 5« 70N DA R i S 2 A 2 rR BRI S5-HT o 2244
FIE LSS0 URE = 7K ~F - NMDA 52 /414X
WA EIE (mGlw) ZARTEICAZAA R R B
Mo BFFRKRI, RS0 52 &mon K R
NMDA LA K& mGlu %1% (mGluR5 1 mGluR8)
LRI RIE, ELPRE BB IR A7,
AR, BREEWSE OB KRN, 5.
K6 B2 3 e BURME IS TR (GABA)D SZ AR A:
(GABAAq 1~ GABAxs« GABAys Il GAD) FE[H
AN, £ baccoside A 577 5 RE P2 B H KX,
LA 3 3 e R 2 K ST I AR, baccoside A
B8 AR K FRULIA Hh 2 Tk FIELBoi T T 2 S SR 1 ot
AR E AR A MG ERR. ZHE ERE.
JR By 2 S ROIR R IR R (T3) BIE, MBS
SR K SR PRI R M B 1k i 7 IR e AR
A SLIAIE W] baccoside A FEREIRE (26~28 C)
T, TR AT T B2 o 1 s
Vohora 257V BB b 5 W1 $2 B R0 At K 245 6 %
TR FH AN B8 5 3 100 5 2R 2 0 5| RS 1RO R0 T R A0
1, I RESGEICIZ IR OR B, T A s Hop i
JR i 1 o

2.1.7 ¥ HEME  Sandhya 257G TR D450
X TR RS 5 1Y) P () R o X I P PR 2 K B
UL AR AT DA B A e 4l K BRI ip PR
BN, FIEERMEES) E R RAETEMN (HAEE 30~40
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d) ARAER (HAE)E 90~110 d) 2T A HHEIR
AT AR SRTHT, XFHAE S 21 d FIHEPES) B R
ig MR 2 JE AT DUBH B st L 1 IR, 6 KR
G P A A AT I R B, AR 1 W R LA A R R
BV RAEER SR KT, FRIRE /MR 2S5 8
2.1.8 fRYMNLRIATHAE  BERURM, BENIEL
T SR ) FIUAL B AT SB35 T0 3-AEE IR (3-NPA)
FHFMA I RERRAT LS. GSH FIRREER I #E. —
Jr, #5254 REUIRME T s LB (i SOD.
GSH-Px. GR MIBiEILE AL, Na', K'-ATP
Bl AT PR G A B IS M B s B — 71, &
R AL B BRIz BRI SR . 41
3R C IG5 BRI FR-12 B L i B AN 240 P £ 3%
C AU MR ZRRIARTE 7 i B . PRIt
HE WA B 145 D 0 k2 O AT R e B A 5T
BB HdE GERR AR R ARAS A 5 SOR AR 2R A4
P EALHLEIA U7, eah, ARE AR D 4 G
Hpxoy R R S ml el 425 1) i e R A2 D e Pt
AURER, HAE VL] RE S RGN Ze b A g 1)
AT,
2.1.9 S e 2 M R TER  Rauf 25008
S5 d 5K 2 K ip BHE (20 mg/kg) KFEF/
B RO (U A2 MR, B RE MRS TR A
VIR T RS (FESLED) 14, 20 F124) ¥
R % 5 VR /)N BT i P S D 52 12k 1) 3k R R
Ji& o RISy 145 D T LA 5 N MEE AN iR 52 34
MAESRIER, e 7 d Igh 250 8] B JF 3% A W
BB 5 o5 DB R 2 . A, ERILET
B 4R T AT DA OR e v e 3 B 3B sh g Y
Sumathi Z5EARSMPANT 118 5 1400 2 AR BUYI KT
JC R R i M AT I i . S SRR, FEBRER TS
MERT 15 min AN [F) 5T &R BE AR 5 14 Wi £ 4t
B (100~1 000 mg/mL) BEJ 44N & B 51 2 1) 5]
Jalieds, HEFEMER, R BSUmnT T
NI 5] i PR TR REAR
2.2 ol AR 2R SR B BN

PEARIE, RS 15 S SR A AT LTI R a5 B
A5 e e i P A A TR AR, R R R
I bacopaside 1 (23) X sk IfiL 5] A2 45 15 B A R4
R ORER, AR PSR e 5 s i se 24X
PRI B AL KT 5, A, B G BT FREL
Wi i P S IR S K L S A4 77, N LT
FRAM T e df I/ P A s o LD e 3X AT g

SRS R TEH0H 7O AME T, BRK T Caspase 3
1 Bax & AMFRIEG KB Kamkaew 2B 5T
RIUK R ig S e ) 8 B Ja, L i &3
Iy 25% ot s A S . iv RS 4 a4 U
(20~60 mg/kg) fie 77| B ARG 1 PR WS 4 s AT 7
JE M ANFE 0% . Bacoside Ay (14) Al bacopaside 11
(24) HAMERFKEE, "TReRMR D4 A AW
Fom s R B8 seah, R, AR SEERIE R BIUR
RE 73V b% = =1y 1 i 11| TR N 711114 Y 4
AL YL R g b A P R A PR

23 MHAKRFZERFE N

231 PuumfER BEARERE, RS T FF EE SR
W4 KR 100 200 50 mg/kg, BEH 2 %, #F
2E5d, XNOEE. FIAJULAR, 2 h AN 4 h d4
I I45FL175 S 10 B B AR AL I R BRSO P i
e . 45T KR 20 mg/kg HIMR S 15 T FE RS B EA)
10 d, BH 2, X 50%LRFTET B it s &
EVER . VERIVLHIAT L2 R 5 14 O B B A %t
B IR- B H B W R, RERS NG & i i,
I i 2 288 5 240 5t 45 170 %o &4 P s e G s ), 4
fi&, FIEA 1 000 pg/mL KRk 0 F EESEE
FEARA B B R T AT T s PR, oAk,
Dorababu 2V B 1 14 Uit H B 2L (50 mg/kg)
o S P S R B 2 A M B PR K SRR B B
A G e, HRCR AT B8 A2 H 100 26 15 B 4 (A
g )AL

232 SFBWUE  Dar 25PSHRE TR D 28
PR S TS PUER . SR ER, FERU
il 7 I ER Bl A S i E K83, 260 pg/mL R
L 1 D FREE A6 R g F 2 LR RN 4 i B B W 4
AR ES . — AR IR S U ) (100~700
pg/mL) AT TR AR A e 2 Bk R AR S [R] izl
Gk M VE A o RS U5 D EE I (100~700 mg/mL)
X AL ES 51 1 G I RN 2 i A 4 5 A S
P, UiHZARBU E T T 4 Ca® IR
SR, AR U T FE AT 2 B R 2R sk ] 5
S TR, 2 B 40 i N S R B A AE
FH o R A 1 5 4G T 2 B 5 B0~ 3 WL Ao
A FH 2 0 30 3 ) 240 B ) A7 22 RS2 AR B4
FHIEIE ) Ca™ N

233 IEMAER 3K, Ullah 25078 it i 5
12 FhEhy) CRS7RIELED FraEt ki 2552
R 1A D FEER R T B U R PR v, 4
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R 2 PRI R I B ds ik ) N, HLIE
TR 5-HTs SZARFE BRI o =) BRIP4
A7) N-(2-20 5= A e 3 )- H B H A AH 24 B P v
PR, BRI B 15 0 mT B A B 5 A X ik 2
WA & TR 7 N7 55 K B
234 BOMVER  Nikhil 2505040 T8 D 1 i H2E
Y4 sy (AERRTER 7 & 60%~70% bacosides
HI 5~ MR 22 FE 7 40% bacosides T4 HI
FMAER . HFFER KR ig 500 mg/kg HIAEM LR
RS 60%~70% bacosides I S EUH B A IE
75, e/ R R MR RN PER 2 (500 mg/kg)
FEAENRYS . 4 4 MOARR 7 S8R T fdH AR, R
A AEMIER 2 (500 mg/kg) 7E 29% 9K B S EA
BEMIIRYS o XN BN HE R 2R A TR B,
AR R B R R B IR, IR ik
T AR MR 7 B S K BOMAE A, AR YRR 2
TEEGIER
2.4 FHREIR R SR S0

Channa 25" VIF 7211 BA 5 25 145 51% 4% 36 U 4
T30 43 B S 25 0 o) JRR K B E = B2 IR 5
SRR EWRGE . KRR G, BXRE
AR OE L b A SR SR €8 & RN SR
fZ (43) oo U8 s 70 R0 38 B K R 4] 250
FEARAL, KC1 5] = W4 A A T 4 AR 5 14
FLASEEU A v Tl 38 40 A0 R S50 2 P o (B S 04
Bi CHCly/MeOH % M 358 4 68 W3 & 9& /b 2 1% JH
ol AR S S 5 5 KRR R W e, 1B
Hurt Ca® B T AT, RS %kim
TAEY I EZEEE TS E T M . Dar
2t DOV I 4 1 W 2 B 4R B 10 S S 9 ok AR
M RERH B _F R B S AR MBS S AL ] 3
FAS0, 7THFRITER. A, BSERo
P 5 EC ) 3 368 sk JSEL DT 6 3 10 i M RN AR R
P LA A 3t AR FRE 0%,
25 MADDERERFZHIFMN

Kar Z:UCVHE 5 7 8 55 15 o - $2 B0 (200
mg/kg) RFHEME /N B FR BRI 20 W B e, e
BNZAREA), FURARE (T4) KA INT 41%,
M T3 BIABARZEIFN, RPZED T EAS
55 T4 2 T3 (%% 4k, AT FH 08775 HUIR BRI AE D8R E -
It4h, CDRI-08 CL#E B X e /N R A DLk B R
1, HIXMERIERZS 56 d G B IEH, SHHTEA
A B G AR AR PR U0,

2.6 MEAMNIER

PRAMT R A E P S0 UE B A 5 14 i R SR )
BAER AR A B 1,1- K5 2- i 3
(DPPH) H HZE. F25E H HEAHE A A B IR
PERUEJERE ST, PTRESE R S v ol R B i &
HREHZ I, RIS
9 TR BE SR, R DU M 5 R AR 1
YA LK BEESEHA) M FoAA U857 bacoside A (14)
HIfik 5 1 2 A% A A R, I
KEES: ig (SR DT 14 F121 d, KRA R
i~ BUIRIAR Kt By 2121 SOD. CAT Al GSH-Px i/% 14
RSN, 2R R D D 4R RS A3 Bk 1k T LA
B4 PR A B R A PR,

Shinomol 25> 55 s B 5 1 T R B AE
P Ah T A B S 56 o AT 5E A% 9 R SR A 4R R s
3-NPA 5 S AU B, [RIFE R BEORT N27 41
Jil 2 G 2 F R . 3-NPA B R GBERG S S 1A b1
o RPN SEESHE—BUER, RS TR I Re I B
3-NPA 75 S /N RN H LA EY MDA I
A (ROS). H 0, FIEEFFKIE] KT, 3G
GSH IR, Yk SORA T SRS, DA
KA RN 2 B EKF. IeAk, R IIEFF
4 4 4 THEN/NREIEE &S5 R
ks, NRITAERXE (RE. M. B85, 4
R (40 M R 2Rk I S AR B (MDA
ROS. H,0, M [k BEWD, HEIE
(CAT. GSH-Px. SOD) 35K GSH. FifiE/K
S T

& PRI AT 5] AR PR B A, S8
o 3 3 P A A R 45 3G . F ST R B, bacoside
A TG g A AR (SOD. CAT. GSH-Px
A GR) HIEMEAIFEREPUAEAMT] (GSH. 443 C
ML ZR E) IR, RIS EREEE (CKD A&
H 3 MM (CK-MM. MB. BB) fiE:, 5
RIS, MR IRAE A ATP BTGP DR e FE 5 1
ST, M AR K i A2 W e (B O
4, Pandareesh 2501205 57 26 B4 T 4 T S L)
T AR 5 8 T S5 0 K BRI 5 S A — AL
Al (INOS) FKIA, HE i) i 21 % % AL i (HO-1)
(2RI NO =28, BRI ROS /K7, FLas R4
IKABAR 2 T 380E
27 K. HEBEER
271 BURAEF  ERER 2 1IE 4 R (B 5 U i g
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B m] ) SR 0 A2 -2« i R T PR T e D e 8
YR AR T R R PR -0 (TNF-o0) A 4RI -6
(IL-6) [ARE12123] ) Channa 25124 B 4 44 Wi
CREHEEUIN /IS SRR B R B 15 & 1R TR i3
RIH PRGN, HEgk s gy g = E,
(PGE,) %S4 AE S ¥ . Williams! 238 757
W TR E T 9E 0 i 22 B (LPS) B4 ) RAW 246.7
EimEgnfs NO. TNF-a LA A M4miH y- TR
AR, BRI IL-10 (R, Vijayan 25120
PPAG 7B 1 D SR B Ve TR S KRR 26 28 3
B ARE R, 45 R EoR, SRS
EMHIAR RS SRR R e v, IR R
HhOBE AR R R B R SRR KR, AT B
KT SREMIY B, 45T 2570 9 R R Atk B B i i
=&AL (50 mg/kg) JE, MR ERAZ 4B IL-6
(2R AR 2 1) PGE, /KT8 38 N . IEAh,
WRILAMNRER (43) Bl LPS A& iz
Yip R TIL-6 1IP=A42, dRRERH I LPS 5 3 (140 if
B p6s A% 7 -«B(NF-xB) (%R i 27],
Nemetchek 25UV 70 2 BB 25 1 015 $2 B 4% mp LA
il 22 /I8 J52 I 40 . R I 98 41 B IRl 7~ (TNF-o0 AT IL-6)
FIRERL,  FHHNH] 5 KA JOREA CHE (caspase-1+
caspase-3 AT &8 H EM-3) WEIE, fniy
D 00T LR 1) h AR R R RO OB, iadT
WX R G B 3T 1R T J7ik
272 BURMER BOEWPARERME, RO RS
BURTER . Kishore 5" R T 5 5 14 D X B JIR i
T SE I B PR b AR LR R i L
WA B E G (MNCV) R
TR B RE e, WFFLR I, RS 1A DO £ REHREL
PR bacosine (42) it P TTHE IR A R AL
TE AL SR 98 D BB A L =W (T R, )E T % 1
PRI R BRI SR, TR I T B LI PR 2 T
PRI B I PR IRE T o BRAh, ANER ig
Ty U5 T FF I FR B i ) S ek /D 2R S 1 T A Uk
¥, HEFEAAHE, SR FENIRZEY (50
mg/kg) 7 H R =] DR B 47 f) e i 1k 1200,
2.8 HBEIER

Peng 53U 5 7B I K O R R U R R
YA F 205y CAlilgeE 7. CHCLy 45y BEER £
BZH Y RNE T RELH ) BTR s, RILIE T B
O RIS MR . 4, IE T EE4L5 by
2 B B4R bacopaside 1 (23). bacopaside VII (24)

TE A A0 6 AS [7] () i 98 40 il 2 MDA-MB-231 .
SHG-44. HCT-8. A-549 } PC-3M 58 54 1R 4 )
B, JFH 2 FEfRE s (50 pmol/kg) fE
A4 P fit BH S AR RN /IS BRAA P R S50 2RSS
1B A AL i A 18 B . Rohini 25/ 97 %% AR 2
Vi D8 B ER A BE LU [R) RN 77 240 st itk 7 205 5
B Sigo AHBEAVIAT:, HAEFIEIKEEN 550 pg/mL.
48 h B RIE R RN EEtE . A OB RRI S 14 07K
PR 0E Bax HHCH] caspase-3 HIZRIE, H LI/
AL IR A0 EAT R T & A Bax IRIELLE T
WHUR T LR Bel-2 BI3RIE, M55 EAT 48 i
UL RS2 BH, bacoside A B A {13 Py U 1 I
AEHEBEHU A IS VERTE /7, @ik B i R K
FOL A SR BT AIRAS , T RHb TR V-
WA = Z % S i i & A

29 RFE&RIPIEA

29.1 JHRPIEA  HERER Z 0T FUE B AR S 1 T
XTI ARG R E R, AR DR vl BV T
EIHEAER . Ghosh £330V SR T 1 i i
EERS CFEIRELAINE CCly BN 2B ) B ST
BB E R ER . SRER, 52 Bt
FHFRIORRIT BRI H) B B PR L7
RATREZEN (AST). NERFEZEE (ALT).
BRPERERRES (ALP). JHZL 2. i JIE [ E A4 oy IR
A KT, DL R B v Ak 3K BRI T Bt A8 AL
(SOD 1 CAT). GSH Al =% 1 g 8% A fH [ B ) 7K
o MBS UTE SRR IR BA X D-2PFRE L
el il K% S 00 R0 R A - 375 S5 1) B B 1 1 I R A AR
R Janani 260N N-T RS SE — 2R S
KRAFIE R AR 7T T bacoside A FILRIT/EF
5K, bacoside A TALERfG, BAKEKE T
EH 175 5 7713 SO i ot o SR A AT I AR GBS [AST
ALT. FLERMiEEE (LDH). ALP Al y-2 & BEHE Ak
iy (GGT) ] fvdEvEsghn, kLl (SOD.
CAT. GSH-Px. GR. GST) 1 GSH F3f 1 th . 3
T . Menon Z5EMSIPR4 T 5 14 i 2 SR BT
THFER S 2SI R AR e, 6%
T2 B b %) JHE 0 43 512 36 DR B R o B ITL 95 o 12 Tl
AST. ALT I ALP k& 1E%, W%EE] SOD. CAT
A GSH-Px HIVEPEEZE . EHE— M2,
CDRI-08 4 7] DL 18 1 FFF 22 98 175 5 10 JHF- P i s 5
B R AL AL, LA AR R I8 I T/
NMDA 24&iI3E (NR2A F1 NR2B) {15 LK f
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20— A B S (nNOS) -JH T 3 AR S FH 441,
292 BE{RPEM  Kamesh 2T TR D 45
T B ER A ot v RE ]I X E A BR 5 2 P 9 1 ER
TER, S5 RRUMRD U0 B EC mT DA i 2
P SOD. CAT, GSH-Px. GST Al GR flI
JEBFPUA LA GSH. 4842 3 C. 442 &R E [3E 1,
AR A (eNOS) AR iNOS F: [
(PRI, AT 45 B T R AP 750 PR D) 28
2.10 PEILFESEF
AR, AR U5 T8 B A B B A B fpE
YEF] . Taznin M) B 01 AR 6 25 05 08 ) & i 36
(OGTT) VFAMB B ik i Bt e MUBEE R IAR Y
VAT DU P A7 51 R e e, S 2 0 o) 7 7 4
PR EE 38 0. =& CDRI-08 (150 mg/kg M
DA D A AT LK IR 5 2515 510 2 B IR K
B ACZ S, 36 R B TR R O 1 T
Ghosh 2 SVRE 0 %% B WAL 2 47 T P I 22 0 ) I
12 .38 4 743 55 2 F) =1k bacosine (42) EIRFH
Ve IARVE A0 i T DU nE 75 3 (B8 IR
o KBS PR A 0T B R B A T 2 2 1 )
SRR RO RAFIE PR R E = tkAh, G
Vi o] LAFEACRE R0 K BRFAE A+ MDA 7KF, Fhis
GSH /KF, 7% SOD #1 CAT MG, XER
bacosine HJBEEA RS RGN, Hyim mpE/EH
AT BB AR F T4 8 27 Y AR () 35 i DA B S A A 4
(R4 . Kishore 2058 5% IR 5 1 0 2 3R
40% LFERENY) I G S B (62) X IR 57 2 - i
P53 BORE PR B 8 B DRI VE L, BRAR I3 1)
HIE . PRERAILEF K F
211 mHEMIEA
2111 BEfERH BT KIN bacoside AL (R4
FHEE SR RS 1 S i A ) B AR S i B
LTS B ¥o 0T 4 80 € 7 2] 33K A1 R 2t P o M 77
A 5 R B A, R U0 R
HUiE Bon BB EEE . Emran 22 4106
B RIEWI KRB E R (50) X DNA 12 iehish & 07 55
BATRMRERME, HHENARE RS 5
BT HIA U5 Chaudhuri 258215 50 MR 5 15 5
H 3B BRI 3 AR FIREIRIR (43). DU
R 47 FUREE (51D X 2 FhE RS E
ANHE IR A IS EIVE A o k4, Katoch &P+
RINZFHEAEE AL (0 A A X 2 MY B A
IHNENE, nd i A ERE . MEFATE. A

ORERE . R TTH . K # S
2.11.2 $iF 25 H Bacopasaponin C (20) &M
B 4 D R 43 B B =k R Ay, DAEES . KRR
AL TERAR RGN 4 Fh 7 2t 7 HpiR A 2 5
TER, 25K B AR R A B35 riE T,
BB DhRe A AR FIRIER, Ay 2% ok LR T
llﬁﬁg[lﬁé]o
2.12 HAit{EA

Russo 25 7HIE S 78 ) 14 01k 1 P I 42 040 %ot
H,0, 1753 1 N 23 7K A M 2 4 24 i 1 240 ff 25 1
DNA $i45 BB R EH . 18 K LA AR 5 U5 0 FF EE 5
BUALTE 18 h J&, NO A S- VA8 HE-N- £ 5 52 1%
S L R KRR T e I3 4 PR 1D B I 40 i 1A T s
DNA W th i B85 md, HEmEHY,
Gb, BFFE R IR U5 DS U AL B T R
KT S /M DNA A1 RNA B8, i
B 78K R S RS I N O R PR
o, A5 UG AR ) 2 T AR 5 o S A OO, 4
fiE, R4 A UYIE R ] e g g A2 s 3
Ve Z e, AR KA LR R ERE KR E! Y,
Sharath 2% U2 W 52 21 5 T 5 00 5 32 B4 LA B
bacoside A 7E&Fh{ MRS Hp IR 2 1040 1 EA
T, H S hRAE R A 7R P AR AH B, bacoside
A B EERE O EEEA.
3 FHiEE5RE

BEAE BT RIER N, A B A AR Oy B
BT 2 BT 2 8y, A SO B 4 D 1) A4 2 R
ST T RGW A B TR T
B B SR B L AHE = e I R
ROBETHR, WREREM RS . DAL T
WERR, BRSO DERT ARAR LS L O I A IR
WSS R GIA — BRI, NS B BT R
i DUl BRIUEE. BUMOE . Ui R DAL
PRyER, HHEZGEENEZ 5 =G B R EWH
K, B RAEMEYAE] R S8, HAEr
X G VA7 DA U8y S A AL 5 T R = 4 T
RANRIIETE, RSN TEERE G2 BEFEE
KRBT KMA, P75 R A 5 8 AR
AR 2 b R AR RIS R i — P ot
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