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Inhibitory Effects of Astragalus Polysaccharide
on Activity of Xanthine Oxidase
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Abstract. Xanthine oxidase is a key enzyme in uric acid formation, which can effectively reduce the
content of uric acid in vivo by inhibiting the activity of xanthine oxidase. To explore the inhibitory
effects of Astragalus polysaccharide on xanthine oxidase, the variation of uric acid content of
reaction system per unit time was determined by UV-Spectrophotometry, and the inhibition ratio of
Asstragalus polysaccharide to xanthine oxidase was calculated. The semi-inhibitory concentration ICs,
was also obtained. The inhibition type of Asiragalus polysaccharide on xanthine oxidase was
determined by the Lineweaver-Burk plot, and a Dixon plot was used to obtain the inhibition kinetic
parameter (K;). The inhibitory effects of Asiragalus polysaccharide combining allopurinol were
explored by the toxicological studies. A stragalus polysaccharide could inhibit the activity of xanthine
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oxidase, and the ICs, was 1.37 mg/mL. The kinetic analysis showed that Astragalus polysaccharide

had competitive and reversible inhibitory effect on xanthine oxidase, with an inhibition constant (K;)

of 0.59 mg/mL. There was antagonism effect when Asiragalus polysaccharide was combined with

allopurinol. A siragalus polysaccharide could inhibit the activity of xanthine oxidase.
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Fig. 1 Effect of APS concentration on XOD activity

22 HESHEX XOD #Hsh 15

el 7 ) B AL TR BTG 0 U AR F R A
A [R] Jo e JEE ) B PG 2 W TR S BN B R Vi i
Jo ek e B ) 78 A T AR Ak AT S5 kR X S 7 R
YRR A5 2 — AR T UG 0 B4R OF B 4R
W2 22 B VA R e JRE A 3 R e/ UL TR 2, 1
R Z X XOD J8 T, w1
i3 AR AN HE S XOD 4545 5 B30T B R A AR
X Fof $00 ) P2 T 38 0 P B 5 3 T Do R
S

TE AR B 0 o v A 2R v e I R [ AN
AR SR IR ) o R I A ) TR R R I E A ] JB
ot R E SV RO IR X 9 T S o XU R A
FIEAG 2 — 20 2k, WIET 3, Bl 2 4 o o 9k B2 10 1
K, LR, B A #E AR
PF G TR e PR O AR, NG, BN
XOD #—Ff 5 4P 0] 39540 1 57 . R Al Dixon 11141

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 10 2021



Z dh,F L SRR SR R RACER 64 A R AR

B 2 DA FRE IR R R DL
W J5T 2 Ve BE Xof il S RV BOVE IR, 9B 2 R
2, WL 4, MRS T B4 28 s AL AR T BRR AR
K AH A 0.59 mg/mlL,

020 . © 0 mg/mL

00.4 mg/mL
=2 40.8 mg/mL
é 0.16 o 1.2 mg/mL
=)
= 012
]
g
= 0.08
=
;@ 0.04
0 1 1 1 1 1 1 )
2 4 6 8 10 12 14
T Mk P/ (ng/mL)
B2 #HESEI XOD KHD & /E A LE
Fig. 2 Inhibition mechanism of APS on XOD

18 © 0 mg/mL
< 00.4 mg/mL
= 4 0.8 mg/mL
;g ¢ 1.2 mg/mL
=
bis)
E
=y

-03 0 03 06 09 12 15 1.8
TR BE P (1/s)

B3 EHEKSHEI XOD K HIH 2R3 8 E
Fig. 3 Determination of inhibition types of APS on XOD

16
4 0.8 mmol/L

0 1.0 mmol/LL
s
&
= 12 L
b
=
1=
. . 8 . . . ,
-0.8 -0.4 0 0.4 0.8 1.2 1.6
B M L/ (mg/mL)

B4 FESHEI XOD #HEHHNE

Fig. 4 Determination of XOD inhibition constants of APS
23 EESHESANEREX XOD HESIERAN
RiFm

K B TC 20 W -5 00 W T BP0 P I X XOD )
il AR F 25% 15 R S, IRA Y% XOD Bk &
HIE I AR UL 2 RGP0 XOD [R5 ) i 5
H 26.67%=+1.15% , 23 FEH-46.66+2.65, HAnt
RGO 2 ) IS I Y I A 2 A

RAEHOVE AT, B0 35 [A] i FH 23 B AR 4 B % XOD
R 5CR
®2 RAWI XOD EEHBEERARR
Table 2 Combined effect of mixture on XOD activity

JoT R VR ) .| 1EH
a0 L mER | SRR |
(mg/mL) E Syl

M

A L 0.6 25%20.75%
B i) 1 A 0.01 25%:+0.52%
A 0.6
. bt
HE4 B 0.0l  26.67%+1.15% -46.66+2.65
, i H
(111 1RE&

| 3 2 i L

ARk, A 2 HEEUY X XOD # 1E FH i
WF 58 O AT AH DG, 20 S 058 T & AR A K 42 4 %
XOD M HIVER, 2l H 1Csy K 1.95 mg/mL";
A A R B O R BC X XOD B A i AR
H,1Cs 4 5.8 mg/mL" S ZRAF5E 1 17 i 251
K 4R R R A X XOD 0 i 75 sk 2 40 i 511
[ 1Csp FEAKE T 0.5~5.5 mg/mL i [ 17, £ ik 8k
IR a A, B ETH 25k X XOD B A il /E
FHB TG VEY) B AR b T KR Y s AR Y, 2 B
XOD 30l /5 W58 820 o A58 1 G TR
T EEH ORBRE A 3 W, AR T Ak &
B A3 B O S5 R T TR S R B 2 i
XOD I fEH .

WF5E T 8 2 WA AR 4 X XOD 1% M 1 52 i
K BLE R Z BT XOD HA 53 10 AE L 1Cs R
1.37 mg/mL, 5 H At b 25 2 U AH L, 8 5 20 HAT
B XOD MRS v, X R 28 B0 B 1 2R A
FW], 2T XOD Y30 1E FH 2878 v 4
AR, R S ) B S 25 R A L,
H AL T 4 i 0 5 A T, A T 3R 5 R B e 3 AR
B AR A YR RE A T8 ™ W IR TR, 3X Fh
T8 A PR LA SE S S A o I A ) O A Ak A
S B o L A ) 21 780 5 S R A A P 28 AR [R] L H
BERIEFHE R KRRAL, BA I L&

VEF R 5E T 81 22 W8 R o1 W e e ) 166 45 40
il FH 25 3R S 7 o5 B 25 0 0 1) D 4y St 17 6 41 o)
YER R AFEBOER, Uil =3 6 H RO /N T
A1 43 SAE F S BRI R VA YT b R vh A B ]
K EARBBER A ZIRM R, L]

LRS LR LS 2021 EE 405E 108




RESEARCH ARTICLE

LI Jing,et al: Inhibitory Effects of Astragalus Polysaccharide on Activity of

Xanthine Oxidase

FLGRYRIME A 2509 FEAE T, BT BN
P AE W PR R 97 R A B0 2o A v ™ A 1 2 B A ™
L, ROR AT R [ I P L ) W T £
AR, BAR B 5 07 8 A T itk — P E ST
LIk, BORBCZHEE N —Ff XOD 4]
70055 R PR SE 09 Ak 5 5 2 XOD 1 il 551 26 24

AR R () T8 M P 2 b ORIz i DG
PERT, AT L2 08 ] T AU 3 1 Ty Al B R 7 . 7
AT LR L, R B ZHEAER X XOD #Y
00 25 SRATY 5 2k — 20 B IE [R] P 22 WA X 23 i
18 R /I B o A Xk i W S AL Tl ) 4000 4 5 A TG 52 TR
WAL T — 20,

PR AT A 35 P ARG, ER B RO S — b AR Ml K

SE 3k

[1]Z0, B Ras, AR, 55, O B 2% 4 X i 24 41 U4 o 8 WE R8s 4 I 1% < 10 400 s 335 A AT 28 (0], 7 I 25 15, 2020,31(6) :677-682.

[2 ] PRITSOS C A. Cellular distribution, metabolism and regulation of the xanthine oxidoreductase enzyme system[J]. Chemico—
Biological Interactions,2000,129(1-2):195-208.

[3 ]2 . FUR BRI 220 5 22 M 0k % IR 08 G010 Il 0 1 4 ) B0 v PR 2 1t 9 /) R R PR PR AR BIF 9 [D]. 3 &« i I VE K2
2015.

[4] %08, 48 BRARAE 5. PO XU S0 IR e R VR o B M BKOK A AN B R 07 4 25 43 BT [J]. v B B Bt 2427 2 7, 2013,33(15)

1296-1297.

] B, EB 2R S WK SR B AR IT IR UE T[], REZG ) 2017,48(23) :4897-4903.

155, X0 ok e | 55, B RS 2 0E Y 4 Al Ak K 25 BITE A 9T U e (D). k2% TOREUR ,2019,33(8) :50-53.

] SREL. R 0 R DR W A A URE R R E5E (D). UYL VLI K2, 2018.

TR, FH R, i, 2. PR 2 A i DR R ILAE K B /N e 2 A rtURATL rOATT Al rOCT2 335 B 32 W [J]. 79 3 Hh B2

#§,2019,32(6):10-14.

[9]3cEHe, Al i, £ 223,55, IEBHES & 3 F b (L R 28 2 e 2R MU T 23], i AR R 25 4475 ,2018,33(4) : 1562-1566.

[10] FH 24 TRAF T, B 38 5%, 5 B 2B T 28 10 S AR e Ak M 5 [T, B 22 1 P [ 24, 2018,29(9) : 2072-2076.

[L1] R A ke, EARES . B ) 2R3 T2 M A A S AR S b 98 3 PR [J]. HH A2y ,2017,39(10) :2045-2049.

[12] 2203 RPN, W6 LI , 45 . 43 SR UL IE 32 M B 1€ 22 0 D HE BIAL P T R e B A T PR 58 [0]. B 2 2% 3 ,2015,40(11)
2112-2116.

[13] 55 AREF, B0 PRHIE , 9K 3%, 55 . Tt 412 SO X o gt s 4644 it 1) 30 ) 4 T[T vl Tl il v R 22 2 4l ( A SRR # ) , 2013 ,43 (12)
36-40.

[14] MANSOUR N A ,ELDEFRAWI M E,TOPPOZADA A, et al. Toxicological studies on the Egyptian cotton leafworm, Prodenia
litura. V1. potentiation and antagonism of organophosphorus and carbamate insecticides[J]. Journal of Economic Entomology,
1966,59(2):307-311.

[15] 2508 BRoH, 2 0. B 4Lk v 19 19 2 R0 B8 T 288 3 3 1 80 I S A1 AT 1 05 A [0, i L 245 B R 2224 41, 2011, 42(5) - 407-411.

[16] E WA, TG ZE A5 S 2, 5 50 I 412 WU X 9 I e S A Tl A1) 410 A4 £ P (0], o 25,2020, 42(2) : 6-8.

[17] HYJi 2. vl 245 3 T 4 400 1 590 (4% 97 6 B 41 o 8 g 2 F 5[ D). VL4 < e & K%, 2015.

[5
[6
[7
[8

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 10 2021



