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Preparation of triterpenoid ilexoside O from Ilex pubescens and study on its
antithrombotic activity
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Abstract: Objective To prepare triterpenoid ilexoside O from the roots of Ilex pubescens and to investigate its antithrombotic
activity. Methods Ilexoside O was separated and purified by column chromatography and recrystallization, and was identified by
"H-NMR and "*C-NMR analyses. After ig administration, the pharmacological effects of ilexoside O were evaluated by clotting time
(CT), bleeding time (BT), and the amount of the abdominal aortic blood clots induced by FeCl; in rats, respectively. Results In
comparison with placebo group, ilexoside O showed the obvious effects on BT (P < 0.01). The low-dose group (25 mg/kg) of ilexoside
O showed no obvious effect on CT (P > 0.05), but the mid- (50 mg/kg) and high- (100 mg/kg) dose groups obviously increased CT of
mice (P <0.05); Ilexoside O obviously decreased the amount of the abdominal aortic blood clots in the induction of FeCl; in rats
(P <0.01). Conclusion Ilexoside O shows obvious anticoagulant effect and could decrease the amount of the abdominal aortic blood
clots, and its related mechanism is one of the problems which need to be further studied.
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TR, FESL (2009-3150) {RAF T ALK =5 Fif
AIVLAR O 2RI A R A R, 20100314);
JHZANES CLIR T AR 2R A B 2
fit5 20110302); FEEEAER A E AEER GF
By T s P A AR R 8 P oy drall ()
ML EEARFIT .
1.3 ¥

EHARVNER, R0 (20£2) g, MERERF; SD
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15 N5 (Fr. Apis)e Fr. Ay 54 g JB3d [ S RER (4,
W A (PR KRG S50 &,

133 =15 52 1F ilexoside O (3.5 g), 73 E=98%.
1G9 ilexoside O: PR GG & (HEED, TLC 10%
MR- LW 105 Cin#E k40 5, Liebermann-
Burchard Fl Molish ¥ 5 fH 1. ESI-MS m/z: 1097
[M+Na]". 'H-NMR (400 MHz, CsDsN) ¢: 6.40 (1H,
s, Rha-H-1), 6.34 (1H, d, J = 8.0 Hz, 28-O-Glc-H-1),
5.80 (1H, d, J = 7.6 Hz, Glc-H-1), 5.53 (1H, brt, J =
3.6 Hz, H-12), 4.90 (1H, d, J = 6.8 Hz, Xyl-H-1), 3.30
(1H, dd, J = 11.6, 4.4 Hz, H-3), 3.20 (1H, s, H-18),
1.79 (1H, d, J = 6.4 Hz, Rha-H-6), 1.73 (3H, s, H-27),
1.41 (3H, s, H-29), 1.35 (3H, s, H-23), 1.20 (3H, s,
H-26), 1.12 (3H, s, H-24), 1.01 (1H, d, J = 7.2 Hz,
H-30), 0.92 (3H, s, H-25); "“C-NMR (100 MHz,
CsDsN) 6: 39.6 (C-1), 27.4 (C-2), 90.2 (C-3), 40.3
(C-4), 56.6 (C-5), 19.3 (C-6), 32.4 (C-7), 41.0 (C-8),
48.3 (C-9), 37.6 (C-10), 25.2 (C-11), 128.2 (C-12),
139.4 (C-13), 42.7 (C-14), 29.8 (C-15), 27.2 (C-16),
48.9 (C-17), 47.8 (C-18), 74.0 (C-19), 43.3 (C-20),
24.6 (C-21), 34.1 (C-22), 29.0 (C-23), 16.1 (C-24),
16.6 (C-25), 18.0 (C-26), 24.8 (C-27), 177.6 (C-28),
30.3 (C-29), 17.3 (C-30); 106.3 (C-1'), 80.0 (C-2"),
78.3 (C-3"), 71.77 (C-4), 67.1 (C-5'), 102.9 (C-1"),
79.8 (C-2"), 79.7 (C-3"), 73.24 (C-4"), 79.6 (C-5"),
63.9 (C-6"), 102.5 (C-1"), 72.90 (C-2""), 73.17
(C-3"), 74.9 (C-4""), 70.0 (C-5""), 19.5 (C-6""), 96.3
(C-1""), 74.6 (C-2""), 79.5 (C-3""), 71.69 (C-4""),
79.3 (C-5""), 62.8 (C-6""). LA a5 ki
X e A A M ilexoside O.
2.2 Ilexoside O Xf/\fREEMATE] (CT) KIS
IR WA RN 50 1, e (204+2) g,
BEAL A 5 2. SRl (ZEERERIKD, Bl Pk (50
mg/kg) 4, ilexoside O & (100 mg/kg). H (50
mg/kg). ik (25 mg/kg) FIEA . HHliEHE ig 4
7y, ®H 1, ES5Y5d. KRG Zi)E 1h)q,
KRB ENE CTo /NRUIRBRCRIL, T4 ™
Wi 1 WL, IR EARZ 5 mm, SLEVHERE T
I, BERE 10 s T 5 R SER B Bl 2 n Lk
W, FEMER M 2PE . VRN TF 4G E Pkt
M2z AR CT, CT KM% 150 min, #HId 15
min AEEE 194% 30 min VFE, 5T A S R
U, ¥4 R ] SPSS 13.0 #A3EAT B 205 2240 Mt
AbEE, Z5ERIE 1. BATH =il ilexoside O 1 (100
mg/kg). T (50 mg/kg) FllE A5 R AL AT L,
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1 Tlexoside O X/ CT #0 BT BIME (x+5,n=10)
Table 1 Effect of ilexoside O on CT and BT

in mice (x+5,n=10)

45 (jii’/l) CT/s BT /s

Xl 1 — 5619 84423
Bi =] PLAR 50 794+ 8" 123£30"
ilexoside O 100 94431 124+30"
50 76420 149436"
25 65+ 14 119424

XA P<0.05 “P<0.01, F[E

"P<0.05 ""P<0.01 vs control group, same as below

/NEBT BB REK, BA BEMEZER (P<0.05.
0.01), TEFHIE (25 mg/kg) HE5HHRAMLL, X
/NEBT JEH 5% (P>0.05).
2.3 Ilexoside O /)NiR HH MEHE (BT) B9S2

IR AR /N 50 B, ARE (204+2) g,
S YIRS RIER 227 I, ESE5Y5 d.
RIRE i) 1 h, KA RN E /N BT, K/
Wi, DA RNE WK IbRd, REHFAR
BRRE /N RIS 4 mm ACREIT,  AoF I 19 AT T4
THI, BERS 10 s FUEARUL 2: i —k, B2 MR 3
SR UELRWIN G ) Ak, B BTY. BT #
KM% 30 min, L 30 min 4 H 1% 30 min T
. BEF SPSS 13.0 BT Bk 25 2200 My
AEEE, AL BT Sx IRAT IO, 4R IR
1. BAR =il ilexoside O #5226 /N, BT Y45
WEEKAEH (P<0.01).
2.4 llexoside O ¥ FeCl; 1S 8) K R I £ shfkilie
R ERFN

I SD KR 50 H, fRiiE (250£100 g, FfAl
G305 s HEIRZE CAEBRER /KD, IF 240 (1 250 Ukg)
41, ilexoside O /5 (80 mg/kg). ' (40 mg/kg). ik
(20 mg/kg) FITEAL. BRIFZEBAILIAN, 37 ig
e, BEH 1R, BEGZ 5 d RN
sc #4524, BEAIRG 12h 45245 1 Ik, L4525 2 I Rk
2524 30 min J5, K BURRIF S5, 202518 E 8k
RIG 58 4RE 50% FeCly WM 4L 4 (1.0
em X 2.0 com) 40 T4 3 H I 3 kB, 50 min
JE UFIE AR I GRS AN 1.0 em Kl B By, Wt 1
EER M, REERRE U, KRR A ARSI
ML PR SRR 8 U, 15 P AHIRE 1% 1.0
em K I BE P IR PR LA o A 1 A T
B A AT E A . Hia R SPSS 13.0 B AFEAT

BRI T Z T b B, SRR 2. BATH
ilexoside O = (80 mg/kg). H' (40 mg/kg). {i% (20
mg/kg) F W] 5 ED> FeCls 175 51K BUIE 3=
KA A B (P<<0.01). SRHIR4IEE:, &
PR P B AR T 230 R B T 48.0% 1 24.0%,
R ilexoside O X LG A= i Fr il 7 FH Bt 25 24 771 i
SR AH NG R, AR SRR AR DG, w3
BAT R UF eG4 o

% 2 llexoside O X FeCl; i3SI KR IE £k E K=
BN (x+s5,n=10)
Table 2 Effect of ilexoside O on abdominal arterial thrombosis

induced by FeCl;in rats (x +5,n=10)

215 Piilh=s A2 / mg
Xt e — 8.8+1.8
JH4h 1250 Ukg 1.8+0.6"
ilexoside O 80 mgkg ' 264067
40 mg-kg ! 3.840.6"
20 mg-kg ! 5.0+1.3"
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AL, oot b R B g ki, Hls T
JEH I = 2 ilexoside O H T2 BEVEVERF ST

AW ARSI R, =5 21T ilexoside
O 5 A3 RE I B AE K /N B CT A1 BT, #1011l FeCls
FRANRIMARTE R, BAT W] R PR A LA T
FPAER o BREAL T I SR B ilexoside O 226
KT HM P E LRSI —, R = 2
ilexoside O W] B4 BAT A OMILE 5 1 25 B4 H
AT RSy, AR R MR MR T T HAT — o 1
HHT 5% . FeCly 155 Bl K AR A5 248 B A7 A5 1L /NS AL
MR RGBS, WA DB L300 P PR ) I
WORBRARA, F7E ANKBIK AR, #) 2 NH
FyumAe 5B AT Y, AR, =ik AT ilexoside
O nJ L 40 FeClsy 5 T MR TE K, R AR I,



¢ %% Chinese Traditional and Herbal Drugs

Fa5% F138 2047 A * 1837 -

FENEL AT B BATHY SR HUR R S ET I RGP AT

Al FAERIOLHA Rt — R A ST

SE3HK

[1] B, 28 B PELHFRNOME T IEN [J].
AR R PG B 45 4 2, 2002, 11(21): 2198-2199.

2] MEHRE, WEE. BATE WL BAEH IR N 85T
g [J]. HIBILEEZY, 2010, 23(4): 592-594.

B1 KI7HK, ¥ A%, KRt A5 BAFMRIUNAR LT
KU [3]. TEPEER 22 B4R, 2003, 43(2): 33-37.

[4] Han Y N, Han B H, Baik S K, ef al. Antithrombotic
activity of triterpenoids from [llex pubescens: US,
4987125A [P]. 1991-01-22.

[S1 Han Y N, Song Jae I, Rhee I K. Anticoagulant activity of

ilexoside D, a triterpenoid saponin from llex pubescens
[J]. Arch Pharm Res, 1993, 16(3): 209-212.

e XIhRK, PURBE, . BAENAERG AEER
R GRS BTG RE [7]. 4242, 2001, 11(1): 4-6.
A, REREE, MR, 4 BAEZ1F ilexsaponin

(9]

(10]

(1]

[12]

[13]

[14]

Ay [ RCZTEETERITTT (9], T 25HE, 2011, 34(5):
765-767.

RERZ:, Mouoo, 44tk &5 BAT S B MM
YEFIAESY [J]. 582y, 2012, 43(9): 1785-1788.

JRR. BAFUE SRS D] bk T PEImE
R#, 2007.

Son Y K, Han Y N. Isolation of triterpenoid saponins
from the stems of Acer ginnala Maxim [J]. Saengyak
Hakhoechi, 2002, 33(4): 301-304.

WO 0. HLRELY L A S 3R [M]. BUMI: TR
JiAL, 2004.

WM. HEEI T M) dent: AR TUAEHIR
#t, 2001.

My, mate, X B RS K AR (K T VL
LSRN B Fe ke (0], AR 75 B2 22 2%, 2007,
9(6): 353-354.

Kurz K D, Main B W, Sandusky G E. Rat model of
arterial thrombosis induced by ferric chloride [J]. Thromb
Res, 1990, 60(4): 269-280.





