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o Ak /MNEE 75%CBEREWEE D101 KILFAR, KKK 35%- 65%- 95% LB, SR JRFRAE SO H 65%
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Glycolipids from Polygala sibirica var. megalopha and their in vitro inhibitory
activity on xanthine oxidase
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Abstract: Objective To investigate the glycolipids from Polygala sibirica var. megalopha and their structure-activity relationship of
xanthine oxidase (XO) inhibitory activity. Methods The 75% EtOH extract of P. sibirica var. megalopha was chromatographied with
D101 macroporous resins column by water, 35% EtOH, 65% EtOH, and 95% EtOH, successively. Compared to other elution parts, the
65% EtOH elution part exhibited stronger XO inhibition. Further bioassay-guided separation led to the isolation of four known
glycolipids, which demonstrated potent XO inhibition. Results Four compounds were identified to be tenuifoliside A (1), 3,6'-disinapoyl
sucrose (2), 3'-E-3,4,5-trimethoxycinnamoyl-6-benzoyl sucrose (3), and 3'-E-3,4,5-trimethoxycinnamoyl-4-benzoyl sucrose (4) through
spectroscopic data analysis. All compounds were obtained from this plant for the first time. This enzyme inhibition was dose dependent and
the ICso values of compounds 1, 3, and 4 were 9.5, 10.2, and 7.7 umol/L, respectively. Among them, compound 2 had significantly higher XO
inhibitory activity than that of the control allopurinol (ICso=11.2 umol/L). It was speculated that the styryl side chain linking with sugar base
played an important role on the XO inhibitory activity. Conclusion Glycolipides as a novel series of XO inhibitors, may be developed into a
promising remedy for human gout.
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SEIEE D101 KU IEE: i, KK 35%-
65%- 95%LIFEML, FERHIKIRAE BGFRAE 4 #8
SIUEBANT BRI SEAGEE (XO) HIHMHIETE. & 1
IR 65% SR S S T XO . i
J R EEILF] 10.5 pg/mL I, HAIHIZREGL T 50%,
T HAR BB ATE P ERA AR RIS, AR ot SR B B
K= 1.75 pg/mL i, HRIERYHIH R CENEE,
1M 65% MG AIIR BAT 31.6% 1l 3. Ik, &
SEENTARAN XO HHE PR = /N 3 65% CRF T
YA A o 7015, DLBIPR I A XO i)
R E Y.l A, GaTnTriaEs,
133 4 M0 XO ARG HE LRI &Y,
S % NI B TEMEEE A (tenuifoliside A, 1) 3,6'-—
TFFIEE TR (3,6"-disinapoyl sucrose, 2). 3'-E-3,4,5-
= WS A RE G AL -6- 33k BEBE (3-E-34.5-
trimethoxycinnamoyl-6-benzoyl sucrose, 3) 3'-E-3,4,5-
= WS A RE G AL -4- O 3L REBE (3-E-34.5-
trimethoxycinnamoyl-4-benzoyl sucrose, 4), 2N EIX
My A3

BREE S o1 BA — € ARV YE, ndi .
TR TP, (HEXT-H0 XO BE A WARE . XO
T RS B T80 PRI A 1 B G NTIRT
S RAEARIO. ACSEG 73 B A5 3 HE R AL S W 5 00 B
at AR LU, X XO A S af e, RIS

£ PMEEESEBREBIEIML XO EM (xts5,n=3)
Table 1 In vitro inhibitory activity of elution parts against XO
(; +s,n=3)

e B EE & 20 ICs0®/
sl (ug-mlL) 1 2/% (ug-mL)

K 1.75 497+1.50 26.61
3.50 13.53+1.40
7.00 16.23+1.60
10.50 29.68+2.20

35% L0 1.75 11.78 £2.00 12.62
3.50 14.02+2.10
7.00 34.32+2.00
10.50 45.85+2.30

65% L1 1.75 31.60+1.00 10.83
3.50 34.88+1.20
7.00 40.50+1.30
10.50 53.69+1.50

95% L1 1.75 12.26+3.60 10.91
3.50 20.56+2.70
7.00 36.25+1.50
10.50 50.48+3.40

a-FTA AL T DMSO  b-P<<0.05, F[A

a-all samples were disolved in DMSO  b-P < 0.05, same as below
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Bruker AM-500 JK# FIZBEILIRIC (Bruker 22
7] ); Bruker HTC/Esquire spectrometer 8 LC-MS
(Bruker A @ ); Agilent 1100 5 2 AH € 1% X
(Agilent A #]); il % B4 ZORBAX SB-Cis
AR (Agilent 25]); UV-2450 KA W46t
FETE (bR SR AR A FD . 2 IS RER R
GFasq BOMRE BB 1k KON T B PEAL T 77 s Bk
Ji¢ Sephadex LH-20 (Amershm A&FIAH]); RAHIE
7B RP1g (40~60 um, Merck AF). XO (it
5 1001669570) ¥ T-4E @5, T Pa kg 3 Bk B Ay
(L)) REAMAFA; HEBRE (HtS
HFBM160120319003), BMEK (L5 HX0429) 1
THIEEEEMAERAF .

/Nize & Polygala sibirica L. var. megalopha Fr.
T4 S kg, 2012 4F 8 AR H = A RIET &K E
B P F MO R 224 LB %558 , A4 (2012010)
PRAFAE P8 7 MOl K 220K 25 e AL A7) B2 R R % 24
TV =
2 RESSE

INTEE TR ALY S ke, MG 75% L BERIR
FRHL3 K, G IREGH, WRIRAE R BT, 19581
H 1.7 kg. REHIRKEMRE, 4 D101 KLY
FEAECRE, ARIRFKAN 35%. 65% 5 95% ZBEHEM -
65% LEES IR RIOE A S 132 480 g fHIEAEM . A
AR A, HE-FEE (1200 1) BHE
elbi, 53T 7 AN Fr.l 31 g). 2 (56g). 3 (47
g4 (57g). 5 (122g) 6 (13g). 7 (106 ). Fr.2
SEERAF AR (GE-HEE 9 110 1 1D BREEVEM,
553 MH% A. BFIC. B (40 g) £ RPg (HIEE-
7K 30 1 70—>70 : 300 BEMETFE] 11 A5, B4
45 (0.2 @) St rER AR CRh-FEE 20 0 11 ¢
1D VMR 12 N4y, B4-7 4 Sephadex LH-20
(FO-HEE 1D D BREsaxR)E, e
B HPLC 70, ZfE-/K (47 0 53) Wi, B581Mka
Y11 (126 mg)- 2 (25 mg). Fr. 4 L i ik (il (5
Pi-FEE 10 0 10 : 1D BEHAFE] 10 NS (A~Ds
E #5r (10 g) 45t RPis (FFEE-7K 20 © 80—70 : 30)
Vel e, 153 14 My . EL (161 mg) &4 7
HPLC 735, ZJE-/K (10 :90) ¥eMt, KxEEILE
Y13 (25mg). 4 (17mg). EWER WK 1.
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Fig. 1 Structures of compounds 1—4

3 L E

tEw 1. B EEmA, WREAET
ESI-MS 545 H e 73+ 5 U m/z: 681 [M—H], 45
4 PC-DEPT NMR %, #EMl5r+ N C31H35017,
AHAE S 13. 'TH-NMR (500 MHz, Pyridine-ds) o:
7.89 (1H, d, J = 8.4 Hz, H-3", 5"), 7.71 (1H, d, J =
15.9 Hz, H-7"), 6.54 (1H, d, J = 15.9 Hz, H-8"), 6.95
(2H, s, H-2", 6"), 6.81 (1H, d, J = 8.4 Hz, H-2"", 6"),
5.49 (1H, d, J = 3.6 Hz, H-1), 3.86 (6H, s, OMe), 3.78
(3H, s, OMe); "*C-NMR (125 MHz, Pyridine-ds) o
166.7 (C-7"), 166.3 (C-9"), 163.5 (C-4"), 154.0
(C-3", 5"), 145.7 (C-7"), 140.7 (C-4"), 132.4 (C-2"",
6", 130.3 (C-1"), 121.4 (C-1""), 117.6 (C-8"), 116.0
(C-3", 5", 106.2 (C-2", 6"), 104.7 (C-2"), 93.0 (C-1),
84.6 (C-5'), 79.8 (C-3"), 75.0 (C-3), 73.6 (C-4"), 73.1
(C-2), 72.3 (C-5), 71.1 (C-4), 65.6 (C-1"), 64.5 (C-6),
62.7 (C-6), 56.1, 60.5 (OMe). LL FIGIERE 5 itk
AR, WA 1 e B RS A

e 2. B ERm AR, WEAET
ESI-MS 45 HifE 73 5 % m/z: 753 [M—H], 45
4 PC-DEPT NMR i, #5730 CasHarOros A
FIEEA 14. 'H-NMR (500 MHz, Pyridine-ds) 6: 7.70
(1H, d, J=15.9 Hz, H-7"), 7.63 (1H, d, J = 15.9 Hz,
H-7""), 7.05 (2H, s, H-2", 6"), 7.03 (4H, s, H-2"", 6""),
6.54 (1H, d, J = 15.9 Hz, H-8"), 6.45 (1H, d, J = 15.9
Hz, H-8'"), 5.48 (1H, d, J = 3.3 Hz, H-1), 3.87 (6H, s,

OMe), 3.85 (6H, s, OMe); "*C-NMR (125 MHz,
Pyridine-ds) 6: 167.6 (C-9"), 166.7 (C-9""), 149.1
(C-3",3™, 5", 5"), 146.5 (C-7"), 145.9 (C-7""), 140.4
(C-4”, 4", 125.1 (C-1"), 125.0 (C-1""), 115.4 (C-8"),
115.1 (C-8"), 106.8 (C-2", 6"), 106.6 (C-2"", 6",
104.7 (C-2'), 92.7 (C-1), 84.7 (C-5"), 79.3 (C-3"), 75.2
(C-3), 74.0 (C-2), 73.1 (C-4"), 72.2 (C-5), 71.6 (C-4),
65.7 (C-1"), 65.1 (C-6), 63.3 (C-6'), 56.2, 56.3 (OMe).
DL B0 5 SO R E AR — B, SR AEY 2
N 3,6-ZFF TR

wEY 3: AL ERM K, BHEEST
ESI-MS 1545 th itk 73 5 7% m/z: 689 [M+Nal,
4h4 BC-DEPT NMR #, #4734 C31H3016,
AHIFIE A 13, TH-NMR (500 MHz, CD;0D) §: 7.71
(1H, d, J = 15.9 Hz, H-7"), 6.54 (1H, d, J = 15.9 Hz,
H-8"), 6.95 (2H, s, H-2", 6"), 5.48 (1H, d, J = 3.6 Hz,
H-1), 3.86 (6H, s, OMe), 3.78 (3H, s, OMe); *C-NMR
(125 MHz, CD;0D) ¢: 168.0 (C-7""), 167.7 (C-9"),
154.8 (C-3", 5"), 147.2 (C-7"), 1412 (C-4"), 134.3
(C-4"), 131.4 (C-1"), 131.2 (C-1""), 130.7 (C-3"", 5"),
129.6 (C-2", 6", 117.7 (C-8"), 106.8 (C-2", 6"),
104.8 (C-2'), 93.1 (C-1), 84.1 (C-5"), 79.6 (C-3"), 74.9
(C-3), 74.0 (C-4"), 73.0 (C-2), 72.4 (C-5), 71.5 (C-4),
65.5 (C-1"), 65.5 (C-6), 63.4 (C-6"), 56.6, 61.1 (OMe).
DL BE 5 SCiRE B A — 2L, SR EY 3
N 3'-E-3,4,5- = U L AR R -6 - DR R R
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e 4. AL ERm A, WEESF
ESI-MS 545 e 73+ 5 F-U§ m/z: 689 [M+Na]',
454 C-DEPT NMR i, #Elll 5>+ h C31H3s016,
ANHIAIE Ay 13. 'TH-NMR (500 MHz, CD;0D) o: 7.72
(1H, d, J = 15.9 Hz, H-7"), 6.54 (1H, d, J = 15.9 Hz,
H-8"), 6.93 (2H, s, H-2", 6"), 5.47 (1H, d, J = 3.6 Hz,
H-1), 3.86 (6H, s, OMe), 3.78 (3H, s, OMe); *C-NMR
(125 MHz, CD;0D) 6: 168.0 (C-7""), 167.8 (C-9"),
154.8 (C-3", 5"), 147.2 (C-7"), 141.2 (C-4"), 134.3
(C-4""), 131.5 (C-1"), 131.3 (C-1""), 130.7 (C-3"", 5",
129.6 (C-2, 6", 117.8 (C-8"), 106.8 (C-2", 6"),
104.9 (C-2"), 93.1 (C-1), 84.1 (C-5"), 79.6 (C-3"), 74.9
(C-3), 74.0 (C-4"), 73.2 (C-2), 72.4 (C-5), 76.6 (C-4),

65.6 (C-1"), 60.8 (C-6), 63.4 (C-6'), 56.7, 61.2 (OMe).
DL B3 5ociikoE B A — 8, WEeEY 4
N 3'-E-3,4,5- = HUSE B U FERE 3L -4- R L FE M
4 1 XO FEMEMK

Pt XO IEMESLES 22 Uk VR AT otk . 4%
R 2 BT AR IRMIAARNRRE R B R FE S
BIFRSE B B 1,75 3.504 7.00. 10.50 pg/mL), &
HYI51, KIBIREN 25 C, JMNEA] 30 min, [
LA O ETHIN S BALEEFE &, 7E 290 nm AbKS
MO RE (4D fH. MRYE LU A ik AN [F] ot &k
FERE ST XO 2 (£ 3). Hrp, 4~44 A%
IGALHE 1~4 7F 290 nm 4L 4 1.

IR =1— (41— A2)/(43— A4)

#2 MXORBRMHAER
Table 2 Reaction system of XO inhibiting test

fhgm ﬁ{ﬁﬁﬁuﬂn PBS ZZ i X0 BRI
(N [F) B LR ) /UL (pH 7.4)/uL (0.04 U/mL)/uL (0.48 mmol/L)/uL
1 200 200 0 0
2 800 1300 1000 1125
3 500 0 500 0
4 500 500 500 500

%3 PERESRABIZEEHRIMLXO TEM (xt5,n=3)
Table 3 In vitro inhibitory activity of glycolipids and
allopurinol against XO (x+s ,n=3)

FEIR E o/ R/ ICsob/
&Y B _
(ng'mL™) % (umol-mL™")

1 1.75 20.51£2.70 95
3.50 33.2441.90
7.00 52.12+1.50
10.50 62.34+2.30

2 1.75 68.31£1.70 13
3.50 70.6841.40
7.00 89.92+2.50
10.50 91.94+0.90

3 1.75 19.11+£1.30 10.2
3.50 31.63+2.40
7.00 51.32+2.00
10.50 61.90£0.10

4 1.75 27.36+1.70 7.7
3.50 38.18+£1.90
7.00 57.2240.50
10.50 68.14+0.80

NS i 1.75 53.45+2.50 11.2
3.50 82.02+1.40
7.00 93.81+0.50
10.50 97.75+0.80

3 ERT 4 FEEGS 0 5 0 RS FE AR ST
XO itk A 1. 3. 4 FIHITEYE (Cso 251N
9.5, 10.2+ 7.7 umol/L) Fb3f it it Jj M4 i (ICso=11.2
umol/L) W&, Mi&EH 2 (ICso=1.3 pmol/L)
IR T HO IS S A RE . A5G AE A, AR
HARR QIR S MR AE R i B E = S XO
ABERE N, ] LU RIS T, AT A S
W RBRAERUAE R . B 2 AL H A 3 AN EEESR
W&, AIRe T T E A 2 MRSV, HAT
RO S 58
5 #ig

ALIARIE B ER, 7 RE2 T 4 M X0 F
BERINHEVERIEBE A E ), HVIP RO R iR
T —EeB Y, B A R EREE T 7).
X R =R XO M EY), A& —DH
TR BRIT IR AL 77
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