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Screening of Uric Acid-lowering Food and Medicinal Materials Based
on Inhibiting Xanthine Oxidase Activity and
Zebrafish Hyperuricemia Model
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2 Institute of Food Science and Technology CAAS, Beijing 100193, China)

Abstract: Through the combination of in vitro (the xanthine oxidase inhibitory activity) and in vivo (a zebrafish
hyperuricemia model) methods, the uric acid-lowering activity of 15 edible herbs crude ethanol extracts was screened. In
vitro experiment set up blank group, enzyme reaction group, inhibitor group and control group. The absorbance at 295 nm
with microplate reader was measured. /n vivo experiment 5 days post fertilization zebrafish larvae with normal development
were randomly divided into blank group, model group (200 pmol/L PO+10 pmol/L XSS), edible herbs group (200 umol/L
PO+10 umol/L XSS+extracts of different concentrations) and positive control group (200 pumol/L PO+10 umol/L
XSS+APL 2 mmol/L). All groups were cultivated at 28.5 °C for 24 h to determine the uric acid contents and further verify
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the uric acid-lowering activity. In vitro experiment showed that 15 ethanol extracts were inhibitory, with 8 having greater

than 50% inhibitory rate at 400 pm/mL. The most active one was the ethanol extracts of the Rhodiola crenulate, which was

followed closely by Lagotis brevituba, Poeania suffruticosa, Patrinia scabiosaefolia, Phellodendron chinense, Scindapsus

aureus, Cassia tora and Coreopsis tinctorial. In vivo experiment showed that the uric acid level of all these eight extract

groups were significantly lower than the model group (P<0.05 or P<0.01).

Key words: uric acid-lowering activity; xanthine oxidase; zebrafish hyperuricemia model; activity screening; edible herbs
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Table 1 List of edible herbs used in this study
¥ 24 T4 B4 L5z S5 3CHk
1 ETR Atractylodes lancea (Thunb.)DC. Compositae PR ATIECRF, HUhRs &5 [10]
2 Pe]F Cassia tora L. Leguminosae R i | B =5 [11]
3 Ligpia Chrysanthemum indicum L. Compositae gt B A [12]
4 it Corydalis wuzhengyiana Z. Y. Su et Liden Papaveraceae e B A S Al O [13]
5 Ex ] Coreopsis tinctoria Nutt. Compositae gk BRI BEINLESE [14]
6 &N Euryale ferox Salisb. Nymphaeaceae BT B, IR 55 [15]
7 KA Hibiscus sabdariffa Linn. Malvaceae FIFR . L4 RS [16]
8 o R Lagotis brevituba Maxim. Scrophulariaceae U Bige B sE [17]
9 HE Lilium brownii F. E. Brown var. viridulum Baker Liliaceae P P, Bk o555 [18]
10 Wit Patrinia scabiosaefolia Fisch. Valerianaceae Yo U | A [19]
11 A Phellodendron chinense Schneid. Rutaceae oA T A B beSE [20]
12 L[R2 )2 Poeania suffiuticosa Andr. Ranunculaceae ik g, MRS [21]
13 LI5% Rhodiola crenulate (Hook. f. et Thoms.) H. Ohba Crassulaceae LRPEIE . B, P57 4% [22]
14 Ecp Saussurea involucrata (Kar. et Kir.) Sch.-Bip. Compositae oo PrEdh. Ry g REE [23]
15 3 i3 Scindapsus aureus (Linden ex Andre) Engl. Thymelaeaceae g | WERE, PrEALAE [24]
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Table 2 Grouping and dosage

. 2 mmol/L¥IEY  XOD RIBUHIESAW  BEREh S il
(uL) (uL) (pL) (pL)
2 H4 50 - - 150
il SN 41 50 50 - 100
7 50 50 100 -
POyt 50 - 100 50
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10 HUA ABIFG AT vk2 25 30k [25], TR R dEad
PO+XSS /KFEL 25121 5dpf (5days post fertilization,
BNsZH5 )5 5 d BETh 1A, 28.5 °C W 24 h J5 /i 5E o,
10 RIS A, DIARTRIZE 5525 FIZHAH PO IR IR &t i
TSR BB I FE R o

BEMLEEHL 5dpf BETh M+ 4 4> 6 FLARH, 5% 8
A, FH = ANEFL40 B/AfL), BLE R 4 L, a5 H4A:
25T E DR S IR /K BERIZH PX2: 200 pmol/L
PO+10 pmol/L XSS; £I 7 2 PX4: 400 pmol/L
PO+20 pmol/L XSS; #5% # 2 PX6: 600 pmol/L
PO-+30 pumol/L XSS; #% #U 2§ PX8: 800 pmol/L
PO+40 pmol/L XSS; # 2 PX10: 1 mmol/L PO+
50 pumol/L XSS; A& #Y 2H PX20: 2 mmol/L PO+
100 pwmol/L XSS; 5 &l 4 PX40: 4 mmol/L PO+
200 pmol/L XSS, TFZH/KIFLE25IZIEBEE1h 24 h
J& , 2 B o f0 R /KOS AR Ak, e 525 I 4HAE LR AR
P 7K V- Sk =5 T v A vk BEAE S M i B S £ HUA A7
“5 255
1232 HAMELGMAELAFEMER FEPLEI
S5dpf BES AT 2 4~ 6 LA, 43k 6 4, g — A5
fL(60 EB/FL), HFLZ& &= 4 mL, 6 4H: 1000, 500,
100, 50, 20. 10 pg/mL U /K7 45 25 =2 W BT T

ff1, 28.5 °C BEFRMTHIFEE 24 h )5, iC 45T %,
1.2.3.3  JLFBE D75 PR IBRAR AL AR Y RE PR TR B 24
AHYE M EEBE T HUA AR, X BLAT B4 XOD
S TE P 0 B 2 ARG — 2B R IR BRIE PRI UE . AL
BEEL Sdpf BE 40T 6 FLk H, Mg = EFL(40 &/
L), FFLA R 4 mL. 25 4 SR BT E535 K
FEHIZH . 200 pmol/L PO+10 pmol/L XSS; B2y #1445
254[.: 200 umol/L PO+10 umol/L XSS+ [A] # B 12
By (B 2B 45 250 AR YR 1.2.2.1 1945 S0
) BHPEXTFEZH . 200 umol/L PO+10 umol/L XSS+
APL 2 mmol/L. Bz 44, HAv4H e PO A
XSS AbEREE T, SR IEINAARRN I =TS APL FIE2Y
MELEUY), R0 Y5 R KIS 2R B T fa, 28.5 °C H%
FEFTIFE 24 h J5, MREIRER K.

1.2.3.4 BESfIRIREEINE  28.5 °C K350 g
B 24 h)5E, IWEBRE S 4T 1.5 mL EP 4, &
EP 4 P IOWUA, A 40 uL PBS, i T35 08 2804
WAL A 31 B0 B T A S 3K MR, LS G A ZURE R,
15000%g, 4 °C, B5.0> 15 min; {1 1] Amplex® Red JR
iR/ R P2 P ARG 00 k70 5100 X 6 PRI 5

1.3 HIEAIE

R SPSS 24.0 Geil it v gt t245#r, LI
BRI ZE (Resd) R o SRAJTZESHTAT t K56k
e Hgi i3 L (P<0.05, P<0.01) .
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R FAR IR PRI KT, S BN TRBH FHVES 7 5 PRI I e
B H BRe, FE K BRI IE H, XOD B BCAIG T HUA
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Ik 3 pia, 15 ME 25 1 SR S HAA
XOD Wil yit, Foh A 8 FIZEHKE 400 pg/mL B4
HHRIEE 509% LA _E, iX 8 FhErgh bt 43 Bl R AT E R
REE . HPR L WL B, SRR RS
24, A 415 Ok XOD il i P B i, H IC, (E N
(140.96+2.76) pg/mL. W E 2514, BHIEZ
APL [ ICs, {HN 6.769 ng/mL.

2.2 HMEWRDE HUA REEATIERNERE

W 1 s, JKIE 45 25 PO+XSS = LB 1
24 h &, NEBE S 10 JRG KAk, DIRERIZH 525 1
ZH A b BR 1R 2 i Y B S T S A S A A T 1 FE
Fro ZERNIN PX2. PX4 Fl PX6 AbFHLH FRER /K- i
EE Tas F4H (P<0.001 B P<0.01), b, PX2 4b3f
ZH PR 1G & 2 By, BE L B A7 3R 100%, DL EE T AR
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Table 3 Percentage of XOD inhibition and IC, value of 15 edible herbs
XODAIHIZ (%)
SR I1Csy(pg/mL)
50(pg/mL) 100(pg/mL) 200(pug/mL) 300(pg/mL) 400(pg/mL)
EAB=ON 10.84+0.25 43.84+1.35 62.53+2.86 94.53+1.00 97.68+0.62 140.96+2.76
RN 14.54+0.47 26.77+0.48 51.04+1.10 69.27+3.06 86.76+1.28 204.93+2.40
HFHE 11.120.36 29.65+0.58 37.89+2.14 64.53+1.75 77.49+2.52 241.63+6.84
I R 11.09+0.59 19.04+0.96 40.20+0.74 50.20+1.30 67.14+0.29 291.57+1.34
A 1.79+0.26 2.50+0.60 18.69+1.86 55.25+5.20 82.13+4.28 294.48+1.10
YA 6.88+0.46 10.40+0.44 25.73+1.07 46.57+6.28 75.45+6.73 302.49+4.88
e+ 11.53+1.12 33.59+0.60 34.91+1.29 48.56+0.88 57.56+0.44 319.68+3.66
B 16.97+0.29 25.94+0.70 29.22+1.98 48.62+1.67 55.49+1.08 343.5149.47
HA 9.11+0.41 10.31+0.35 22.86+1.05 37.58+0.76 49.52+1.49
s 7.89+0.22 10.08+0.53 14.72+1.41 26.5620.50 33.68+1.17
L apia - 5.97+0.63 13.47+1.69 19.15+0.94 20.51+0.38
& - 8.35+0.68 14.99::0.92 14.52+1.18 13.06+0.91
KL - 2.95+0.39 12.7742.52 18.16+0.52 17.09+0.41
BAR - 1.93+0.59 10.29+0.90 11.07+0.69 8.85+0.33
I - 5.64+0.79 11.09+2.14 11.38+0.69 31.43+5.84
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1 PX2 PX4 PX6 PX8 PX10PX20PX40

0 2‘0 4b 6‘0 8‘0 1 60 1 iO
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Bl ASIRI R FRE R v & A5 1k
Fig.1 Concentration of uric acid in different treatment groups
T a, AN [R) b BRLZH 0T 17 1 W' BE (B (560 nm) 5 b, JRIFR AR HE T
2, PRI WK 5 WOt B Z A 1Y 6 52 : A=0.0032UA+0.0238,
R*=0.9606; **. P<0.01; ***, P<0.001,

% B S A B BT Th . HUA B, Rt , AR S 56 156 %
200 umol/L PO+10 pmol/L XSS 1F Sy #4 5 B T4 1
HUA #5255 5

TR G £ LT HURR 19 AR W 2R R E , AN AN T
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BUFIE MY BT e e . S fb2%5 S, G2
f s, WS A LRI T — FR 50 A I BT 1
FABE L £ N ZISPpa i UCT) 3@ S A8 Ee i o £ v 38 1

PRI, B fa B ) 2 T 2 ME
ST FIRIRAL G I THIERS . AEZ R TAET, &
STy iR T BRE L £ 5 DRI I AR TR, G2 AR ] A
BEAT il LAY B2 M TS, B b Aot B £ £ 5 DR 1R
IMLAEAEHR A 3 08 HAT R IRR VI B 254 . S IA
() B4 i PR R INUEASS AR L, 075 2 s [a] R K4 Jd, s
2.3 BMRWAMAEHTIEMERE

R AGEATT 8 FhEZGM AR B L R HU 7K
IR NILS 2 24 h )5, BE S fa i ger R, LAk
VERIAR N TS I 25 25 70 B e B HIG . £1 50 RBERE
— AT ERZH : 10 pg/mL; H 71 Hz 2edE e J2E 77
HEZH: 10, 20 pg/mL; S8 B AR = U B 50 bt 2H
10, 20, 50 pg/mL; PEBH e =ik BRI & 4H: 20,
50. 100 pg/mL; T534 | FRHEEL | IR | SR =k
JEFIELA: 50, 100, 500 pg/mL.

# 4 RERESHGHP DAL AT R (%)
Table 4 Mortalities of zebrafish larvae at different
concentrations (%)

ZAF 1000 500 100 50 20 10
(ng/mL) (pg/mL) (pg/mL) (pg/mL)  (pg/mL) (pg/mL)
B 0 0 0 0 0 0
RN 0 0 0 0 0 0
WEFER 100 0 0 0 0 0
Civil 0 0 0 0 0 0
WHF 100 100 0 0 0 0
G 100 100 100 0 0 0
P 100 100 100 39.45+2.55 0 0
AN 100 100 100 100 4778255 0

2.4 ZEZFERRYIX HUA 128 5 & RER KT RIS
TEXT 15 P26 A4 XOD Pl i P g0k 1y ik
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Fig.2 Effect on uric acid level in zebrafish of 8 edible herbs’ ethanol crude extracts

T a~h Z0 R S H R PR IR R B AR DR A5 R s AL L, 225 B P<0.05; ¥R SR

PR, ZE W, P<0.05, M FRZEFM W, P<0.01.
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