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Anti-uric acid constituents from Rhizoma Smilacis Glabrae
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Abstract : This research aims to investigate the active constituents of Rhizoma Smilacis Glabrae and its anti-uric acid effect on
mice. The active constituents was extracted by ethanol reflux, separated and purified by multiple chromatography. The struc-
ture of the obtained product was identified by NMR. A mouse model with high blood uric acid was established and combined
with xanthine oxidase in vitro inhibition experiment to screening the active constituents. Results showed that 70% ethanol elu-
ate from the macroporous resin extracted from Rhizoma Smilacis Glabrae had the most obvious anti-uric acid effect on mice
(P <0.01). After separation by MCI and ODS column, five compound monomers were further separated ; astilbin (1) , Taxifo-
lin-3-0-a-L-thamnopyranosyl-a-L-thamnopyranoside (2) , engeletin (3) , isoengeletin (4) ,4-(pyrrolo[ 3,2-d | pyrimidin4-
yl) pheno (5). Compounds 2-5 had significant inhibitory effect on xanthine oxidase activity (P <0.01) ; Compound 5 showed
the strongest inhibitory effect with an inhibitory rate of 80.47% .
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R, TC B T e Z il A A AR A IR ST A W) ) 5 pH
TH(PHS-3E B, AR A AR A A PR 1)) 5
2 kG AL YRIY ( Avance 500 MHz, 35 [E Bruker A #]) o
2 KWHE
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A/ R I PR R B Y, 25 AR I vE AT 0. 5% 1Y
CMC-Na,

B/ NRAERRLGZ 1 h 5 IR BRI, 250
BLAY B I3 I R FH 4 F 2B A 2 A (S0 s JHL i 785 bR
iz (UA) JLEF(CRE) B (TP) (I (ALB),
SR FAUAR IRk s TP 5 £, R M 4 ik 2 ALB
T AR AL E CRE &8, 15 A: G =
ALB: (TP - ALB) ,

2.3 KAWBERBEEEASHSE
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3.3 BEUEWHERE

LEWML HEKR, ANETK, 5inT OB,
F L, 'H NMR (500 MHz, DMSO-d, )5:6.89(1H,s) ,
6.74(2H,s),5.91(1H,d,J=2.5 Hz) ,5.88(1H,d,
J=2.5Hz),5.24(1H,d,J =10 Hz) ,4.65(1H,d,J
=10 Hz) ,4.02(1H,s),3.15 ~3.90(4H,m) ,1. 06
(3H,d,J=6.5 Hz) ;" C NMR (125 MHz, DMSO-d, )
5:194.7(C4) ,167.0(C-7),163.5(C-5),162.2(C-

G408 (x +5,n =10)

Table 1  Effects of macroporous resin elution on serum UA,CRE,TP,ALB,A: G in hyperuricemia mice (; +s,n=10)

415 ML PRAR WUET MEH HEH [SEZNE
Group UA CRE TP ALB A:G
%5 441 Control 138.08 +43.69 * * 20.18 £1.05* " 51.16 £0.90 29.38 £0.54" " 1.35+0.10" "
FRIIZH Model 546.44 +77.11 42.82+1.52 52.39+1.71 25.84 +1.39 0.97 +0.10
SRS Allopurinol 286.94 +£43.96 " * 42.92 £2.10 56.34 +3.80" " 26.84 +0.74 0.92+0.10
A2l A group 516.37 +98.83 39.72 £2.89 51.81 +2.03 27.21 £0.93 1.12 £0.14
B Z1 B group 499.97 +52.60 38.99 £2.05 51.92 £2.24 28.21 £0.68 "~ 1.20 £0.08 * *
C 41 C group 393.79 +88.50 " * 29.38 +2.84" " 50.51 +1.47 28.22+0.97"" 1.28 +0.13" "
D 21 D group 556.75 +58.60 41.63 +5.27 51.93 +1.78 27.99+1.18* " 1.18£0.15* "

TE SRR, * P<0.05," " P<0.01,
Note ; Compared with model group, * P <0.05, * * P <0.01.
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£2 MCBEBEEES S MRBRE/NRMFE UA,CRE TP ALBA: G {8 (x £5,n=10)
Table 2 Effects of MCI elution of components on serum UA,CRE,TP,ALB,A: G in hyperuricemia mice(; +s,n=10)

2H 5 1M PR R WLRF SN B E HEk I

Group UA CRE TP ALB AT G
25 (14 Control 144.07 £41.26* " 20.18 +0.89* * 51.43 £0.87 29.11+0.76* * 1.31£0.11°*
BERILL Model group  534.47 +64.83 42.81 £1.48 52.60 +1.61 26.03 +1.26 0.99 +0. 10
PIEY Allopurinol 238.01 +66.62* * 43.17 £1.92 55.33 £2.62 27.15 +0.86 0.97 +0.10
C-1 41 C-1 group 381.64 £56.97" * 27.85+1.72% " 50.55 +1.17 28.49 +0.87* 1.30 £0.13* *
C-2 41 C-2 group 535.53 £53.21 34.84£2.68° " 51.42£1.48 27.24 +1.04 1.13 £0. 11
C-3 41 C-3 group 557.69 £53.24 36.45£3.49° " 51.51£1.67 26.98 +1.54 1.11 £0.13

T SR AL, " P <0.05, " * P<0.01,
Note : Compared with model group, * P <0.05, * * P <0.01.

9),145.9(C-3"),145.2(C4") ,127.0(C-1"),119.0
(C-6"),115.4(C-5"),114.8(C-2"),101.1(C-10),
100.1(C-1""),96.1(C-6),95.1(C-8),81.6(C-2),
75.7(C-3),71.7(C4""),70.5(C-3""),70.2(C-
2'"),69.0(C-5"),17.8(C-6""), Lk 5 X
kD HGE — B, NI AL A Y TS T IO
hEW?2 REOCHKR, NETK BT
fiet HIfEE;'"H NMR (500 MHz, DMSO-d, ) 5:6.88 (1H,
s),6.75(2H,s),5.85(1H,d,J =2 Hz),5.82(1H,
d,J=2Hz),5.20(1H,d,J=9.5 Hz) ,4.70(1H,d,J
=11 Hz),4.02(1H,s),3.15 ~3.90(8H,m),1.06
(3H,d,J =6.5 Hz),1.02(3H,d,J =6 Hz);"C
NMR (125 MHz,DMSO-d, )5:195.4(C4),169.3(C-
7),164.0(C-5),162.5(C9),146.0(C-3"),145.2
(C4'),127.7(C-1"),119.4(C-6") ,115.4(C-5"),
114.8(C-2"),101.3(C-10),100. 6 (C-1""),100. 4
(C-1"""),96.8(C-6),95.6(C-8),81.4(C-2),75.6
(C-3,C2""),71.7(C4""),71.3(C4""),70.5(C-
3'7),70.4(C-3"""),70.2(C=2""") ,69.9(C-5"") ,69.
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8.5 Hz),5.96(1H,d,J =2.0 Hz),5.88(1H,d,J =
2.0 Hz),5.29(1H,d,J =10.4 Hz) ,4.76 (1H,d,J
=10.4 Hz),3.95(1H,br s),3.10 ~3.92(4H,m)

1.06(3H,d,J=6.3 Hz) ;" C NMR (125 MHz, DMSO-
dy)8:194.9(C4),167.1(C-7),163.5(C-5),162.3
(C-9),157.9(C4"),129.2(C-6",C2"),126. 6 ( C-
1'),115.3(C-3",C-5"),101. 1 (C-10),100. 4 ( C-
1'),96.2(C-6),95.2(C-8),81.6(C-2),76.1(C-
3),71.7(C4""),70.5(C-3""),70.2(C-2""),69. 1
(C-5""),17.8(C-6"") ., k&Y 3 H5&W 1 MM,
{AE B BRRIR], d o 5 ekt ext, S %A A
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fit B, 'H NMR (500 MHz, DMSO-d, )§:7.26(2H,
d,J=8.6 Hz) ,6.76(2H,d,J =8.6 Hz),5.95(1H,
d,J=2.0Hz),5.92(1H,d,J=2.0 Hz),5.60(1H,
d,J=2.4 Hz) ,4.73(1H,br s,H-1"") ,4.16(1H,d,J
=2.4 Hz),2.3 ~3.45(4H,m) ,0.80(3H,d,J =6.2
Hz) ;" C NMR (125 MHz, ,DMSO-d,)5:194.8(C4) ,
167.6(C-7),163.5(C-5),162.6(C9) ,157.9(C-
4'),129.1(C-6",C2"),127.8(C-1"),115.2(C-3",
C-5"),100.9(C-10),100.1(C-1"") ,96.4(C-6) ,95.
3(C-8),81.5(C-2),76.0(C-3),71.6(C4""),70. 4
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Xt HESCHR S S AL A N AR
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fit HE, "H NMR (500 MHz, DMSO-d, )§:7.40(2H,
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J=16.5Hz) ,6.77(2H,d,J =8 Hz),6.41(1H,s),
6.15(1H,s) ;”C NMR (125 MHz,DMSO-d, )5:158.6
(C4,C4"),157.4(C9),139.4(C-8),128. 1 (C-
1'),128.0(C2",C-6"),125.7(C-6),115.7(C-3",
C-5"),104.4(C-2),101.9(C-7), fH"”C NMR ]/
ZACE WA 11 NRAE T, Ay 6 AN R2REE L
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Fig. 1 The chemical structures of compounds 1-5

3.4 BELEYIT XOD FHEMEMER S

5 AR A B R XOD B3l 2508 g 3 B
Ro MR LG 2 ~5 HRER % (P <0.01)
ep A1 B M SR A e 1 2, ] S o) XOD 3%
M TR G 2 ~ 5 B0 XOD 5], H
PG S BIMHI3RAE) T 80.47% +3.83% , H
TR 5 B X B S IS T i 3 25 S (P <
0.01),

R3 LAWMW1 ~5 3 XOD FHEEHM (x £5,n =3)

Table 3 Effect of compound 1-5 on XOD activity (x £s,n=3)

4151 AR ES
Group Rate

=

Inhibition rate( % )

XOD %tHEZH Control 0.005 6 +2.054 8 x10* -

SIS Allopurinol 0.000 9 £0.471 4 x10™** *  84.42 +0.84
1 0.0055+1.699 7 x10* 1.79 £3.17
2 0.0050=1.247 2 x1%#**  11.83 +2.21
3 0.003 7 +0.816 5x10*** 34.32 £1.45
4 0.0039+1.699 7 x10***  31.95+3.02
5 0.001 1£2.160 3 x10*** 80.47 +3.83

[ : 5 XOD X g b, * P <0.05," * P <0.01,
Note : Compared with control, * P <0.05, " * P <0.01.
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ST EAF R 4- (kg IF[3,2-d ] Mg E-A- S ) FR 0] B
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K, AT R 28 -3-0-- L-MHk MR 5 25 1 35 - oo L- ML T B
ZEWEAT AT AL AL A E AR TR S i i
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FRTEME I . AR SRS 4 B AR B 4 AN 800 3
WA S L AT 1) R4S P 38 PR IR A FH A R i — 20 5280
Bk .
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