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Chemical constituents and pharmacological activities of Urginea maritima

WEI Jia-bao, WU Yan-hong, LI Yuan-xin"

New Drug Development Center ,Guangdong Pharmaceutical Unwversity , Guangzhou 510006 ,China

Abstract : Urginea maritima is one of the commonly used botanicals for the treatment of various diseases and has been used
clinically to different ailment such as cough,edema, indigestion and pains. Its main chemical components include triterpenoids
and flavonoids, which have anti-heart failure, anti-asthma, diuretic, eliminating phlegm and antiasthmatic effects , anti-tumor,
anti-viral anti-bacterial , anti-inflammatory antioxidant, insecticide and other biological activities. At present,the pharmacologi-
cal actions of Urginea maritima mainly focus on anti-heart failure , anti-tumor and anti-asthma. However, there are few studies
on the specific pharmacodynamic material basis, mechanism of action and corresponding structure-activity relationship. This
paper reviews the main chemieal constituents and pharmacological activities of Urginea maritima ,and provides a reference for
the further development and-utilization of Urginea maritima.
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Table 1  Bufadienolides in Urginea maritima
s et v XN\® R

1 Scillaren A 4-0-B-D-glc-a-L-tha H CH;4 H H H 4
2 Proscillaridin A 0-a-L-man CHj; H H H 4
3 Scillarenin OH H CH,4 H H H 5
4 Scillirosidin OH OAc CH; -H H H 5
5 Scilliroside 0-B-D-gle OAc CH4 H H H 6
6 Scillipheosidin 3-0-B-D-lucoside 0-B8<D=glc CH;  OH H H 6
7 Scilliglaucosidin OH CHO H H H 5
8 Scillarenin-3-0-B-D-glucopyranoside 0-B-D-glc CH,4 H H H 5
9 Deacetylscilliroside 0--D-glc OH CHj H H H 7
10 Scilliglaucogenin H H CHO H H H 7
11 Scillarenin bis-rhamnoside ,611!?:;1;(-52360“_ H CH, H H H 5
12 3-Oxo-scilliphaeosidin =0 H CH; OH H H 5
13 Scilliglaucosidone =0 H CHO H H H 5
14 Scillirubroside 0--D-gle H CHy H H H 5
15  3-epi-Scillarenin OH H CH, H H H 5
16 3-epi-Scilliglaucosidin OH H CHO H H H 5
LIS, v, W YR AR A e o BT one it W on W
18  3-Methoxy-scilliphaeosidin CHO, H CH; OH H H 5
19 14 ,19-Dihydroxy-3:oxo-bufa4 ,20,22-trienolide =0 H CH,0OH H H H 5
20  Sa4.,5-Dihydroscillirosidin-3-0-a-L-quinovopyranoside 0-a-L-gle OAc CH,4 H H H 5
21 Sa4,5-Dihydroscillirosidin-3-0-B-D-glucopyranoside 0-B-D-gle 0OAc CHj H H H 5
22 12-epi-Scilliphaeosidin OH H CH; H H H 5
23 3-epi-O-Methyl-scilliphacosidin CHO, CH, OH H H 5
24 3a,12a-Scilliphaeosidin OH CH;  OH H H 5
TR W OfDlealmn O\ CH H H H 5
5 oo | A€ () (0 e et I
7 Bufa4,20,22-trienolide ,3-[ (2-0-acetyl-6-deoxy-4-0-3- 2-0-acetyl-6-deoxy-4- H CH, . - H 5

D-gle-q-L-man ) oxy ] -14-hydroxy-, (38) -(9CI)

0-B-D-glc-a-L-man
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%3¢ 1 ( Continued Tab. 1)
iR i
i s R, R, Ry R, Ry Rg ref
No. Compound
28  6B-Acetoxy-scillarenin-3-0-8-D-glucopyranoside Zl_c( acetyloxy ) -3-8-D- OAc CHj H H H 5
29 Glucoscillaren A OBD-gle-0BDgle- ey, y m B s
6-deoxy-a-L-man
30  Scilliphaeoside 6-deoxy-a-L-man H CH; OH H H 8
31 Glucoscillipheoside 6'ie‘rfl‘jf'0'ﬁ'D ey CHy oM H Ll 8
a-L-m:
32 9-Hydroxyscilliphaeoside 6-deoxy-a-L-man H CH;. OH H H 8
Bufa4,20,22-trienolide, 3-[ (4-0-B8-D-glucopyranosyl-8-D-glucopyrano-
,20, ) ) -B-D-elc-B-D-gle CH
3 syl) oxy ] -14-hydroxy-, (38) -(9CI) 0--D-gle-p-D-gle H 3 H H H 8
34 Scillirosidin3-0-a-L-rthamnopyranoside 6-deoxy-a-L-man OAc CH, H OH H 5
Bufa4, 20, 22-trienolide, 3-[ [ 6-deoxy4-0-( 6-deoxy-a-L-man ) -a-L-  6-deoxy-4-0-6-deoxy-
’ 9 ’ CH
35 man ] oxy | -8 , 14-dihydroxy-, (38)-(9CI) a-L-man-a-L-man H 3 H OH H 5
Bufa-20, 22-dienolide, 6-( acetyloxy )-3-[ ( 6-deoxy4-0-8-D-glc-3-0-  6-deoxy4-0-3-D-glc- .
’ £ J J J LH
36 ethyl-a-Legle ) oxy | 8 , 14-dibydrosy-, (38,50,68) -(9C) tha OAe  GH, —H OH H 8
37 12B-Hydroxyscilliroside %‘_;Ii“e‘yl‘”‘y 3B opc CHy OH oH H 7
38 123-Hydroxyscillirosidin OH OAc CH; OH OH H 8
Bufa4, 20, 22-trienolide, 6-( acetyloxy )-3-[ ( 4-0-8-D-gle-8-D-gl¢ ). 6-( acetyloxy )-3-( 4-
s , ) . CH
39 oxy ] -8 ,14-dihydroxy-, (38,68) -(9CI) 0-8-D-gle-B-D-gle OAc 3 H OH H 8
Bufa-20,22-dienolide , 6-( acetyloxy ) -3-[ ( 0-8-D-gle-(1-4)-0-8-D-gle-  0-8-D-glc-0-B8-D-glc-
40 (1—4)-6-deoxy-3-0-methyl-a-L-glc ) oxy | -8, 14-dihydroxy-, (38,5«, 6-deoxy-3-O-methyl- OAc CH,4 H OH H 8
6B)-(9CI) a-L-gle
Bufa-20, 22-dienolide, 6-( acetyloxy )-3-[ ( 6-deoxy-4-048-D-glc-3-0-  0-B-D-glc-3-O-meth-
s . CH
4 methyl-a-L-glc) oxy ] -8 ,12 ,14-trihydroxy-, (38,5,68,128) -(9CI) yl-a-L-gle OAe 3 OH  OH H 8
Bufa4, 20, 22-trienolide, 3-[ ( 4-0-8-D-gleB-D-glc ) loxy |-8, 14-di- .
, 24U, , ’ -B-D-glc-B-D-ele CH
42 hydroxy-, (33)-9CI) 0-B-D-gle-B-D-gle H s H OH H 8
Bufa4, 20, 22-trienolide, 3-[( 4-0-8-D-glcB-D-glc) oxy ]-8, 14-di-  0-8-D-glc-0-B8-D-glc-
, 20, , ’ CH
= hydroxy-, (38)-9CI) 6-deoxy-a-L-man H : H OH H 8
Bufa-4,20, 22-trienolide,, 3-(8<D-glc ) -6, 8, 12, 14-tetrahydroxy-, (38 C
’ ’ ’ ’ ’ ’ J bl ’ _R-N- . H
44 63,128)-(9CI) 0-B-D-gle OH 3 OH OH H 8
Bufa4,20, 22-trienolide, 3-[ ( 6-deoxy-a-L-man ) oxy ]-8, 12, 14-trihy-
,20, , Y » 145 ~deoxy-a-L- CH
45 droxy-, (38,128)-(9CI) 6-deoxy-a-L-man H ; OH OH H 8
Bufa4, 20, 22-rienolide, 3-[ ( 6-deoxy-a-L-man ) oxy ]-14, 16-di-
s s > Y ’ N —a-L-m¢ CH
46 hydroxy-, (38,168) 2(9CI) 6-deoxy-a-L-man H 3 H H OH 8
47 Buf?-4 , 20, 22-trienolide, 3-( B-D-glc ) -14, 16-dihydroxy-( 38, 168 ) - B-D-gle " CH, " H OH 8
(9CH)
438 Bufa-4 ,20,22-trienolide ,3-£ (0-B-D-glc-(14)-0-B-D-glc-(14) -6-de-  0-B-D-glc-0-B-D-glc- H CH,4 H H OH 8
oxy-@-L-man) oxy | -14 ,16-dihydroxy-, (38,168) -(9CI) 6-deoxy-a-L-man
Bufa4,20, 22-trienolide , 16-( acetyloxy ) -3-[ ( 6-deoxy-a-L-man ) oxy | - .
,20, . deoxy-ce.LL. cH ,
49 14-hydroxy-, (38,168)-(9CI) 6-deoxy-a-L-man H 3 H H OAc 8
50 Bufa4,20,22-trienolide, 16-( acetyloxy ) -3-[ ( 0-8-D-gle-(1—4)-0-8-  0-8-D-glc-0-B8-D-glc- " CH, H 0 OAc 8
D-gle-(1—4) -6-deoxy-a-L-glc) oxy | -14-hydroxy-,38,168) -(9CI) 6-deoxy-a-L-gle
Bufa4,20,22-trienolide, 16-( acetyloxy ) -3-[ ( 08-D-gle-(1—4)-0-8- \
20, , Decle CH :
S Dogle-(1-54) -6-deoxy-a-L-gle) oxy ] -14-hydroxy-, 38, 168) -(9CI) B-D-gle H » HH o OAe 8
Bufa4, 20, 22-trienolide, 16-( acetyloxy ) -3-[ ( 4-0-B8-D-glc-8-D-glc )
s , -0-B-D-glc-B-D-cle CH
52 oxy ] -8-hydroxy-, (38,168) -(9CI) 4-0-B-D-gle-B-D-glcl H 3 H H OAc 8
53 Bufa4,20,22-trienolide, 16-( acetyloxy ) -3-[ ( 08-D-gle-(1—4)-08-  0-8-D-glcl-0-8-D- 0 CH, " H OAc 8

D-gle-(1—4 ) -6-deoxy-a-L-man ) oxy ] -14-hydroxy-, (38,168) -(9CI)

gle-6-deoxy-a-L-man
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%3¢ 1 ( Continued Tab. 1)
iR i
i s R, R, Ry R, Ry Rg ref
No. Compound ‘
Bufa-4,20,22-trienolide , 16-(acetyloxy ) -3-( 8-D-glc) -8 , 14-dihydroxy-
, ’ 4 _D-olc CH :
54 (38,168-9CI) B-D-gle H 3 H OH OAc 8
Bufa-20,22-dienolide ,6-( acetyloxy ) -3-[ (6-deoxy-a-L-glc) oxy ] -8, 14- .
s , ’ N —a-L-olc . CH
55 dihydroxy-, (38,5a,68) -(9CI) 6-deoxy-a-L-gle OAc 3 H OH H 8
Bufa-20,22-dienolide , 6-( acetyloxy ) -3-[ (6-deoxy-3-O-methyl-a-L-gle)  6-deoxy-3-0-methyl-
d . CH
%6 oxy ] -8 ,14-dihydroxy-, (38,5a,68) -(9CI) a-L-gle OAe 3 H OH B 8
Bufa-20, 22-dienolide, 6-( acetyloxy ) -3-( B-D-glc )-8, 14-dihydroxy- C
3 ) ) ) Dol . H
57 (38,5a,68)-(9CI) B-D-gle OAc 3 H JOH ~H 8
Bufa-20, 22-dienolide, 6-( acetyloxy )-3-[ ( 6-deoxy-4-0-8-D-glc-a-L-  6-deoxy4-0-B-D-glc-
CH
8 man ) oxy | -8, 14-dihydroxy-, (38,5«,68) -(9CI) a-L-man OAe ? H OH b 8
Bufa-20, 22-dienolide, 6-( acetyloxy )-3-[ ( 6-deoxy-4-0-8-D-glc-a-L-  6-deoxy4-0-B8-D-glc-
s , Y y . CH
» gle) oxy ] -8 ,14-dihydroxy-, (38,5a,68) -(9CI) a-L-gle OAe 3 H OH H 8
Bufa-20,22-dienolide,, 6-( acetyloxy ) -3-[ ( 0-8-D-gle-( 1 —4)-0-8-D-
60 gle-(1—»4)-6-deoxy-a-Lgle ) oxy |8, l4-dibydroxy-, (38, 5, 68)- P DBeOBD el Zoy en Ty on w8
(9CI) 6-deoxy-a-L-glc
Bufa-20,22-dienolide,, 6-( acetyloxy ) -3-[ ( 0-8-D-gle-( 1 —4)-0-8-D-
61  gle-(1—4)-6-deoxy-a-L-man ) oxy ] -8, 14-dihydroxy-, (38, Sa, 68) - Of-D-gle-0-B-Doglo o) en, w o w8
(ocI) 6-deoxy-a-L-man
Bufa-20,22-dienolide , 6-( acetyloxy ) -3-[ (6-deoxy-3-O-methyl-a-L-glc)  6-deoxy-3-O-methyl-
, , y Y ) CH
62 oxy ] -8,12,14-trihydroxy-, (38,5,683,128) -9CI) aL-gle OAe : H OH H 8
Bufa-20 ,22-dienolide , 6-( acetyloxy ) -3-[ (6-deoxy-3-O-methyl-a-L-glc ) \* 6-deoxy-3-0-methyl-
i ’ ’ % . CH
63 oxy]-8,14,16-trihydroxy-, (38,5«,68,168) -(9CI) a-lgle OAe 3 H OH OH 8
64 Bufa-20,22-dienolide , 6-( acetyloxy ) -3-[ (6-deoxy-3-0-methyl-a-L=glc)_ 6-deoxy4-0-3-D-glc- OAe  CH, H OH OAc 8

oxy ] -8,14,16-trihydroxy-, (38,5«,683,168) -(9CI)

3-0-methyl-a-L-glc

OH

HO

651" Scillicyanoside(8CI),R |=-OAc

661%) Scilliglaucoside(7C1,8CI),R ,=-H 3-0x0-,(112)-(9CI)

Ao =od
o

OH OH
0
YO OY
(0] (0]

691 Glucitol hexaaceta 70°LL-Rhamaitol

67.Bufa-4,20,22-trienolide, 11,14-dihydroxy-

OH OH

rhamnoside

OCH;

OCH; o

HOﬁ/\;)\ \/\/©/\O</\\©/
OH OH _0
A
OH

glucopyranoside

&2
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Fig. 2 Chemical structures of other terpenoids in Urginea maritima
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721101, Scoparin (4x784£ %) ,Rg=H,Rg=/4D-glc,Ry=H,Rs'=-OCH,

730191, 5.7, 4 Trihydroxyflavone 8-C--D-glucopyranoside,R¢=H,Rg=/-D-glc Ry'=H,Rs'=H
741191 Luteolin 8-C--D-glucopyranoside,Rs=H,Rg=/-D-glc,Ry'=OH,R 5'=H

750191, 8-Xylosylglucosyl-apigenin, Rg=H,Rg=/-D-glc,Ry'=H,Rs'=H

76!1%. Tsoorientin 3'-methyl ether,Rg=/D-glc,Rg=H,R3'=OCH3,Rs'=H

77. C-p-D-Glucopyranos7-ylapigenin,R ¢=/3D-glc,Rg=H,R;'=OH,R5'=H
78['"].3',5,7-Tclrahydroxy-(x-C-glucopyranosylﬂavonc.Rb:ﬁ-D-glc,RX:H.R3':H,RS‘:OH

7919, Tsovitexin O-xyloside,R¢=/#D-glc,Rg=H,Ry'=H,Rs=H
80191 6 8-Di-C-glucopyranosylapigenin,R 4=/4D-glc,Rg=/4D-glc.Ry'=H.Rs'=H

931131, 5 6-Dimethoxy-3',4"-dioxymethy-

lene-7-0-(6"-3-D-glucopyranosyl-
-D- glucopyranosyl) flavanone

941131 5 4'_Dihydroxy-3-0-a-L-
rhamnopyranosyl-6-C-glucopyranosyl-
7-0-(6"-para-coumaroyl--D-glucopy

81[191.35,7,3' 4'-Pentahydroxy flavanone,R;=OH,R;'=OH,R,=OH

820191 Dihydroquercetin 4'--D-glucoside,R,=OH,Ry'=OH,R /'=0--D-glc
83111 Meletin,R;=OH,R'=OH,R /~=OH

OH 841121 Kaempferol 7-O--D-glucopyranoside, R,=/D-gle,Ry'=H,R /=OH

85['"].Kaempferu13-sophuroside7-ﬂ-D-glucoside.RfO-ﬁ-D-glc-ﬂ-D-

gle R;=0--D-gle,Ry'=H,Rs'=H
86.3,4',5,7-tetrahydroxy-7--D-glucoside3-(O-rhamnosylglucoside),
R3=0-$-D-glc,R,=4-D-gle,R3'=H,Rs'=H

87.Quercetin 3-O-4-D-glucofuranoside,R3=/4-D-glc,R;=OH,R3'=OH{R5'=H
881121 Quercitrin 3-O-glucoside,Ry=0-/-D-gle,R;=OH,Ry'=H,Rs*“*OH

89.Cyanidin3,5-diglucoside,R3=Rs=0-/D-glc.R,=R3'=R4=OH

901191 Cyanidol-3-Glucoside,R3=0--D-gle;Rs=R,=Ry'=R,'=OH

91019 pelargonidin 3-4-D-glucopyranoside,R3=0-/+D-gle,Rs= R,= R,'=OH, Ry'=H

92. 3-[O-(O-Glucosylglucosyl)glucosyl]oxy]-3'54",5,7-tetrahy droxyflavylium
chloride ,R;=0--D-glc Rs=Ry=R3'*Ry=0H

0 OH
HO, P o 3 0
S\ oHo
OH
HO HO OH OHO CHs
OH
OH HO'

rhamnopyranosyl)-6-C-glucopyranosyl-7-O-(6"-para-
coumaroyl-/-D-glucopyranosyl) flavone

B3 dEBRREMERSHLFEN

Fig. 3 Chemical structures of flavones in Urginea maritima

R LR R T R
2 BAENAEER
2.1 fiihEER

Bozeuk 4 SR V-FITC 3 HASLTI A ]
25 RS 4 O T 58 280 50 S 755 P Al VS X AS49
JINJIT g 200 B R PR I, 8 R K B 41 AR 25T L
FEMUR BRI i, 1G5 JE [ 0. 02 pg/mlL ~ 22
pg/mL, HE— 2B H BT AL & B, 210 20
FEPCHIOT T 27 4 [ 40 AGO1522 T i E YRk,
{HBEA A il MCF-7 F1 MDA-MB-468 7 %, Jii 4 4
Mg, H: 3= 3558 551 5 75 UPR-CHOP-PERK-EIF2-ATF-
4 (55K R RIR PR M 4 N ROS & i, fi
KRN RN A 7 L g A L T 5 (RS A RE AR

it RL A Y RS AN 5 3R C, it SR A AR
Bax/Bel-2 i [, S EZRLRS 2 I M W D BE 3
L, 3 ISR A B8 375 1, DT A 22 8 240 M O
T, 3% R BT 76 280 4 WORT 2L 68 4 L B — 5 1Y
PEVE; 7300 AL 2R C IR RBING Apaf-1, HREIHTE
caspase-9 , BEMIIE T I caspase-6 ,caspase-7 413 F,
FRFEANA R R T, O B W B A AR, EL-
Seedi %5 fiff 57 ¢ B 2115 2 v (9 15 2K AF A (PSN-
A) BEA A5 bk L 98 4 i U-973 GTB A4 ¢, H
IC5, =4.2 £1.2 ng/mL, BAM, ] P 552 B 58 %
PRI 28 0CH A (PSN-A) AN I fish 2 S0 0 0 1
FNFs LR R AR 11 D 1 25 6L 38 B A 3 1 91 Mg 200
PR T 5 30 RE LA SIS 5 5 4 K JAK FE 5305



1652 FR YIRS 5TT & Vol. 31

K STAT3 gtk 1) 77 XA S8 IR 0 e T,
HHATIFSE H & B0 PSN-A J2 il i ] 5 1% 38 % 1 Ui
A T R AEVER, IEAS R i a2 HL 2R AH G R 75
PSN-A BER WIEIMAN LN A Ca® " e BEE, IF ELAERS L
BAT2 2R (I PUI AE T, HE  5 s O PE A 6. 40
T B 29315Da HAT SR AP I /8 H , 3X Fb
WHA R RE A 1 1M 4 N 2 A= K R F- (VEGF) 19 &
JAK {68 92 240 L TG 12 A BG4, 400 4 e 8 2 i A
£ ] LS A Rl Caspase-3 EEH] 5] ( Ac-DEVD-
CHO) , FELASfihJed 40 i 5 6 DNA J BEfE B, N 5
JiRea 2 L (A R T 5 A8 BB 15 DNA Yefa iR sy fe vp
SEREIEIN By CAD % AR 56 RS AT A5 i e 200 a1
R
2.2 HLEIER

FLYE 1930 45, Stoll 251 5t A Z1 965 44 7 3 Uy B
H RO B3, I 48 A T S b 5 0 T 28 Rl 0 s W e
TIRTRNEREAG Y, v 4 MR AT . RN 2 S
SSAIFFE R I, 1 24T HAT 5 B AR (L 5 R
DGR O 9 £ 3 Dk S T 21 B s, o
R AR 5 T R AT 0 5 7 4 A 3 B A0 Bl
LR IR A BEW B T O WA R SR
T, W73 T 2800 0 A WU TR 9 5 L 3 4R R,
David K 45" fJF 57 2 W 15 20 4 RE 4 1 4 1y
Na*-K*-ATP %, FHLAS 20 fu i b g Na b K© E305E
HmIE , Fh e AN N ) Na ™ A0 AR Kk B 2
AN N ) Ca®* e B AT H, dhi sl O L 40 A
AR T, B S B BRI R R BTR T E M
FEMPEC T 5 GO R BYER O B 2 VR
T R P 5% B D Dizaye 4577 FSE R BRLT I A
PRI RE B B sk TORBEIR S T 140 R A, X
Al RE S AR e vh S RHAT o B B AR R 2 AR A
Koo HE—2EMF9E RPN g 2 B AR Wy Be B ok il 32 3
oK 1A, BAG L R e i e, I B FPums iR 5 L
Z I A PR = B H 6k i 2 2 ik i 45 B X
PR
2.3 FR{ER

CH T o [ 2 2% B p IR R B 2 e T
PRI LI 2000 10 5K R R IEZIFn A
T8 T 0 2 RIS, YRR, VT 28 i /K RRE R o Grollman A
0200 1) b 5o SR B X R ZE R AT X AR, 45 SR 3
HHZ1 0 2017 HAT s 0 AR VE F, B S 3 e+ 19
FRGCHEM R I ELAE AR UM 5 0 s i — 2B BF ST
S B, £1 G 28I R 1 T i I o o, 7

KA PR VB A, T B T B, £ A R HE
BN, 3 7] B 15 v 20 5 i B NS AT O
Celik TA 2550058 1 KOG B 07 SR WOR 43, % R
JREH Na* S Th K SRR X 5 (a0 e
TR PR 2455 SRR, Ay ki G 5 I B , 1T A5 HES R PR
I, BE T A R AR 3 S AE S T 2T 24
S /N SR, (H LR A 25 R0 5 A A
B ARTE2E A Rt — R AR o
2.4 IFIZFIRIER

FE R [ 5%, 2116 24 It 6550 T3 F AT e iy
7, I HLHUS R 97308 . Nejatbakhsh 4551 1)
IR g0 32 AN R B 0 06 60 {37 8 35 12 iy £
AT AR TE R, 235 S 3 BH 200 Vg 24 T %59 e HH S
U HE AT R, He K AU FEVL $2£7 20%
Ph b, S35 A A b HA 25 5% (P <0.001)
PE— ARG e U, 207 28 1] LA 1 300 o ) A S 22
FNBELAE Ca® " 38 T8, A 11 475 0 40 H 1t A8 Bl R 32 1R K
k5 TR S AR AR R ROR 5 BUR R sk 2
RIS 0 AT, 21 v 2 i B 30 BE A S S R 0%
Wh, X S A5 I A — 52 BRI AL, X 5
i R R P 200 L A K 200 AR AR 2 40 i 45 22 o AR
A WEL S N T4 . Terness P 26 5 B A4
YA ARy E L (04 A ) S R 0 50, L RE AP ] T 4
JHO TG4 0 1, B 2 B RS VS AL T 240 i i 34 58, 5 30
PRAE PR 1) 43 WA F i D
2.5 mEEHA

PRI 5% 2% W 22 $5 24 FIAR 9 ) 700 B A — 2 Pl
TR R RE D RS G T B 25 4 T o i 2 A I
[ & FEAE o] DL B B2 0 UK 40 R A% ik 25 A1 il an
A0 B R A 5500 T g 2 T B i A
i 4 v 0 PR M A R T L R A ER A L R 2R AT R
R ICBRTA B 25 0T AT R e B ol A A 22 [
BEE BT A4 38 51, A, 8 90 1) 5 I T 7 L A3 FE AT 1T L £ 7Y
R0 ZE VD TTRF TR L Bl 26 AT T A A 2% TG B M T
BTG A 2% G B T 4 (R A R T LA K
B R R B R T AT R R A ST RO Bk
BN KSR SRS W, £1 7 24 A R R
I EAZ AR A K, A ELB 2R 0 B R L
AERBREA BT B2 ) N ER 45 H I
AR, AR A I 1 v B (MIC) {Lh 200 pe/
mL®)
2.6 mEWNKIER

I JE— BN R AR AL R ) £ 2



Vol. 31 B 55 LU AL U R 2 BRAE T B S ik S 1653

PRI 2, ME bR At L 6E 7738 5 18 P e L Re 1
VEFEFR . Mammadov R 2" J g9 % R W
TR TR X £ 20 00 H B O DR B R IO ) e
FALPEIEA T BE , 45 5 26 I 215 AR 25 1 £ B L
W BT A AL T 1 fok , BT ARk 72. 67% ; DPPH
BRI 45 B R 1C,, =57.83 £1.59 wg/ml,
FH L7 BR %35 66. 89% ; Benkeblia N 45 1 471 41k
RIS, IR WL A A 2 08 5 1
R R S . ROS 2 — RFNIEM AR F
fLHG 05 JH,0, %, Hool LIE AR A 7,
IEEHLAR B AL, 200 20 I 4 4 e 4 il 7= A
ROS st 5 r Jfr it 1 2 W 4 414 il 100 05 128, 920 240 i
AR O R E R PSR B ROCR , F
W21 7 20 RS o S B S 1 Pl 2T
2.7 RIATIEA

Ulukoy G 45*) 38 o I W 438 2 16 | ot 375 v A 2
FIAI T A R I 25 06 P DA R I 2 A M i B i 9 &
PR, 210 28 T4 ) RE 1 e I A R A W B ) 4 v v
Fif I 25 O TE P 0 1T 48 R AT AR P Sl o S e
it . WFoC R, A IRIE I — s R R PN g (I 815
G REIN TG PEASR], 17-8 157 P IR 3R Bl 2k DL K 14 Ao
B-OH i J1 5 A g 3 AT MU AR R AR A= 1 5 1 L
R SR S Y e T BRI H 3-C 57 A -OH Ht 4
oA -OH BURIG kR 1000 15 AR & B,
CLGA IS A AT LU o B0 20 Y
Na*/K*-ATP %, fifi T 40 il K TG w45 B AL W61 fiE i
7T ALK L 240 L5 4, 2 DIV Af 200 o i) 346 A, S B
TR
2.8 MASER

Sato N 4¢SSy AT DU B R 2SI L 526
ot WL 3% W g 20 BT S0 A1 T /DA A A R G 7
FCrpOCEERI FE RN /N LIRSS 75 1) 0 o R0 f B 2
KA RO B 435124 0.004 0. 016 pg/mL, #E—2
W58 R Re /N RNA &3, A 550y
il AT 1 B 1 A, (RN R EL B AR BT
PSRRI 3 /B I, A AR & B TR
PR, 25 B I SR AR R S 1 2 o, e S P 7
()T TAE AR e (1 @ S B N5 < 5 Gl NG/ e £ )
DNA F1 RNA 55 8 JC &, 1T BE PR Ay 15 28 AS RE 41 il
2R A 43T DNA RNA FIER (R4,
2.9 RHEAR

Pascualvillalobos ™ #F5Y 5 Fl I 20 $2 B4 5
VAW i 05 TR Y TR (A5 T A T AL

BEIRRE T IC | 210 2917 DA R 200 2815 0 ) X H LY
SEREEIR S AN A K A F MR PR, A5 R R X
5 A BUERAA & HUE R v B M e R 1Y) S 210 2
HIC,LDs, A 25.5 pg; Pascual MJ fifF 98 & B 24 HH g
Y HFEAHEY) 8 10% 15 2 38 U, H 25 1
RARE 21 329 K, [FAF Mt H A 7= R 4 ss KK
AT 2T 2 R U I AT R BB S5 s,
LDy, .LCsy K2 RCy, Z3 45 Jy 19. 03 wg.2.35 fug/cm’ |
0.009 pg/cm’; 24k BE ik F] 1000 wg/mL B, % i i
H ) 2 T R T R 5 73, 7% T A
WG] DA RN 2106 24 T 2 R R R
2.10 $EHEIER

Bayazit V 21 LA0 1o It ARAR 56 FH 26 9F 5 1 400K
A 2T B ABTEERA A NS R d 3 o7 (F 4%
T JRER IR ST R HEE AR
BRI AR, I [RIEAS I 1 3 AN AE FH 25 1 /5 /9 ASO |
CRPJ RE {H, 45 5 3 B9 A\ A8 FH 25 110 J5 19 98 95 Ik
A% S(P <0.01) ,ASO . CRP }% RF {1
WA T (P <0.01) {5 H A 6 H B4 5 S AL
il i AN A TE A
3 RESRE

L1 24 Ry AR 25 AR , 25 11D se A&
A HA ARz R R A Z MBS E,
JCHEAR LI AR DU 300 55 5 T 1Y 24 B P
SLEMFRF RO . BRT, b E A58 X 20 2400
FERY AL ZS , O N 43 B H A5 1) = il 288 A ) 2 4%
Z R Ny, % 32 0 A RO o3 8 S
(AT O B 24 B G Pt A8 T 0 2 A T B 5 (L
FIBR VWi L % B o 92 18 715 45 24 S M 00 7 R AL
i AN B, LA 0 R A 5 BB E Y A 2
PRSP A ROC R A T it — 22 B R 5 5 5340,
LT 2 M 5 i 25 AN A, BN 1818 5 | A 210 2
(DBRYNHEEZY ) , R, A A BETR A A Y 00 Ak 27 i
Sy ATEREE I E R T R G SY . A SCGHE XL
1) F 2 A N S 25 B YR T 25 R, R IR S E N
GG h i Z i (2R 2T R R SO i T 4
R AR A B2 e 4l — 1 2%
Weds

S 30k

1 Tobyn G, et al, The western herbal tradition [ M |. Living-
stone ; Churchill Livingstone 2011 :155-164.

2 Mahboubi M, et al. Squill ( Drimia maritima) and its novel



1654

KIRF=YIBE R 5T K

Vol. 31

10

11

12

13

14

15

16

17

18

19

20

biological activity[ J/OL]. Orient Pharm Exp Med,2018.
Bozorgi M, et al. Traditional medical uses of drimia species in
terms of phytochemistry, pharmacology and toxicology [ J].
Tradit Chin Med( WP & 2475 ) ,2017,37:124-139.

Liselotte K, et al. New bufadienolides from Urginea maritima
sensu strictu[ J |. Planta Medica,1991,71:126-129.

lizuka M, et al. Bufadienolides and a new lignan from the
bulbs of Urginea maritima[J]. Chem Pharm Bull,2010,49.
282-286.

Knittel DN, et al. Simultaneous determination of bufadienol-
ides and phenolic compounds in sea squill ( Drimia mariti-
ma) by HPLC-DAD-MSnas a means to differentiate individu-
al plant parts and developmental stages[J]. Anal Bioanal
Chem,2014,406 :6035-6050.

Krenn L, et al. About the bufadienolide complex of “red”
squill[ J]. Planta Medica, 1994 ,60(1) :63-72.

Kopp B, et al. Bufadienolides from Urginea maritima from E-
gypt[ J]. Phytochemistry,1996,42 .513-522.

Majinda RR, et al. Bufadienolides and other constituents of
Urginea sanguinea[ J]. Planta Medica, 1997 ,63 ;188-190.
Vega FA et al. Anthocyanins of red squill, Urginea maritima
[J]. Phytochemistry,1972,11:2896-2897.

Fernandez M, et al. Flavonoids of squill, Urginea maritima
[J]. Phytochemistry,1972,11 :1534-1534.

Vega FA, et al. Flavonoids of the white and the red squill
[J]. Phytochemistry 1964 ,50.483-484.

Sultana N, et al. Novel flavonoid glycosides from'the bulbs®of
Urginea indica kunth. [ J]. Nat Prod Res, 201024 :1018-
1026.

Spies T, et al. The structure”of the fructan sinistrin from Ur-
ginea maritima[ J]. Carbohyd Res,1992,235.221-230.
Praznik W et al. Fructo-oligosaccharides from Urginea mari-
tima[ J]. Catbohyd Res, 1993 ,243(1) :91-97.

Fernandez M, et al. Sterol.identification in ethanolic extracts
of squill bulbs , Urginea maritima[ J]. An Real Acad Nacl F,
1994 ,53 :292-297.

Belhaddad-QE et al. Chromatographic fractionation, antioxi-
dant and antibacterial activities of Urginea maritima methan-
olic extract J]. Pak J Pharm Sci,2017,30:127-134.

Aliaga A et al. Identifications of Sterols and fatty acids from
squill bulbs( Urginea Maritima) [ J]. Acta Pol Pharm,1987,
44 .560-562.

Mohamed GA et al. A new monoacylglycerol from the egyp-
tian Drimia maritima bulbs [ J ]. Nat Prod Res, 2014, 28
1583-1590.

Peter J, et al. Element content in outer layers and aqueous

extracts of sea squill( Urginea maritima) and common onion

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

[ J]. Phytochemistry 2008 ,57 : 143-146.

Bozeuk H, et al. Urginea maritima baker extract induces
more cytotoxicity than standard chemotherapeutics in the
A549 non-small cell lung cancer cell[ J]. Turk J Med Sci,
2011,41:101-108.

Maryam HM , et al. Cytotoxic effect of Drimia maritima bulb
extract and induction of mitochondrial apoptotiesignaling in
human breast cancer cells McF-7 and MDa-MB468{ ] ]. On
Targets Ther,2018,11.7669-7677.

El-Seedi HR et al. The traditional medical uses'and cytotoxic
activities of sixty-one Egyptianplants: discovery of an active
cardiac glycoside from Urginea maritima[J]. ] Ethno Phar-
macol ,2013 ,145 .746-757.

Yangyang H et al. Proscillaridin A'induces apoptosis, inhib-
its STAT3 activation and augments doxorubicin toxicity in
prostate cancer cells[ J] .JInt J Med Sci,2018,15:832-839.
Deepak AV , et al. Antiangiogenic and proapoptotic activity of
a-novel glycoprotein from Urginea maritima is mediated by
NE-kappaB and. Caspase activated DNase in ascites tumor
model[ J ]. Biochimie 2006 ,88 :297-307.

David RC. Pharmacodynamics of the cardioactive principles
of Urginea maritima[ J].J Pharma Sci,2010,27 ;596-603.
Dizaye K, et al. Cardiovascular studies of White squill ( Ur-
ginea Maritima) Extract[ J]. Zano J Med Sci, 2010, 14 ;20-
27.

Barnes J, et al. Herbal Medicines (3rd Edition) [ M ]. Lon-
don ; Pharmaceutical Press,2007:9.

Grollman A et al. The direct action of squill on the kidney as
compared to certain other digitalis bodies[ J]. Arch Int Phar-
macodyn Ther,1962,50.140-141.

Celik TA et al. Cytotoxic and genotoxic effects of Lavandula
stoechas aqueous extracts[ J |. Biologia,2007 ,62:292-296.
Nejatbakhsh F, et al. Squill oxymel, a traditional formulation
from Drimia Maritima Stearn,as an add-on treatment in pa-
tients with moderate to severe persistent asthma:a pilot, tri-
ple-blind , randomized clinical trial[ J]. J Ethno Pharmacol,
2016,32:186-196.

Bashir S, et al. Studies on bronchodilator and cardiac stimu-
lant activities of Urginea maritima[ J]. Pharmacol ,2013,8;
249-254.

Terness P, et al. The T-cell suppressive effect of bufadienol-
ides: structural requirements for their immunoregulatory ac-
tivity[ J ]. Int Immunopharmac,2001,1:119-134.

Roser E, et al. Antibacterial in vitro effects of preparations
from anthroposophical medicine [ J]. Bmc Complem Alter,
2016,16:372-379.

Typas A, et al. In vitro propagation, proscillaridin A produc-



Vol. 31

B 55 LU AL U R 2 BRAE T B S ik S

1655

36

37

38

39

40

41

42

tion and antibacterial activity in Drimia robust[ J]. Plant Cell
Tiss Org,2013,114:259-267.

Yang ZC, et al. Screening of antibiotic resistant inhibitors
from traditional Chinese medicines against two different
strains of Staphylococcus aureus[ J]. Nat Prod Res Dev( K5k
PRI S &) ,2005,17:700-703.

Mahida Y, et al. Screening of indian plant extracts for anti-
bacterial activity[ J |. Pharm Biol ,2006,44 :627-631.
Sathiyamoorthy P, et al. Screening for cytotoxic and antima-
larial activities in desert plants of the negev and bedouin
market plant products[ J]. Pharm Biol ,1999,37.188-195.
Lee HB, et al. Antimicrobial activity of eucosterol oligosac-
charides isolated from bulb of squill[ J]. J Pharm Pharma-
col,2013,4.110-114.

Amessis ON, et al. Antioxidant capacity and phenolic con-
tents of some mediterranean medicinal plants and their po-
tential role in the inhibition of cyclooxygenase-1 and acetyl-
cholinesterase activities[ J . Ind Crop Prod,2014,53(3) ;6-
15.

Mammadov R, et al. Determination of antioxidant activities of
different Urginea maritima[ J]. Iran J Chem Chem En,2010,
29(3) :47-53.

Benkeblia N, et al. Free-radical scavenging capacity and an-

tioxidant properties of some selected onions extracts| J |. Braz

43

44

45

46

47

48

49

50

Arch of Biol Tech,2005,48 .753-759.

Belhaddad OE, et al. Chromatographic fractionation, antioxi-
dant and antibacterial activities of Urginea maritima methan-
olic extract[ J|. Pharm Sci,2017,30:127-134.

Ulukoy G, et al. Enhancement of non-specific immune re-
sponses in european sea bassby geophyte extract injections
[J].J Ethnopharmacol ,2017 ,18 (1) :80-99.

Sato N,et al. Antiviral activity of scillarenin, a_plant-bufadi-
enolide. [ J|. Jpn J Microbiol ,2013,18 ;441-448.

Rios JL, et al. Medicinal plants ;and antimicrobial activity
[J].J Ethnopharmacol ,2005,99(1 ) ;:80-84.
Pascualvillalobos MJ, et al. Anti-inseet activity of 'bufadienol-
ides from Urginea maritima[ J].Trends in. New Crops Ashs,
2002,19(8) :63-70.

Pascual MJ, et al. Insecticidal activity of ethanolic extracts of
Urginea maritimal[ J J Ind. Crops Prod,1999,10:115-120.
Maazoun AM, et ‘al. Sereening for insecticidal potential and
acetylcholinesterase” activity inhibition of Urginea maritima,
bulbs extract for the control of sitophilus oryzae[ J].J Asia-
Pac Entomol ;2017 ,20.752-761.

Bayazit 'V, et al. Analgesic effects of scilliroside, proscillari-
din-a and taxifolin from squill bulb ( Urginea maritima) on

pains[ J]. Dig J Nanomater Bio,2010,5:457-465.



