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Abstract: Hyperuricemia is a metabolic disease related to uric acid metabolism disorder and closely associated with an
increased risk of cardiovascular diseases, metabolic disorders, and kidney complications. With the improvement of people’s living
standards and dietary habit change, hyperuricemia has become a globally prevalent metabolic disease. The "blue" active substances
refer to marine organism-derived natural active compounds with anti-inflammatory, antibacterial, anti-oxidant, anti-hyperuricemia,
anti-cancer, and anti-coagulant properties. Compared with clinical drugs, the "blue" active substances with anti-hyperuricemia
activity have received widespread attention, owing to their advantages such as excellent activity, high safety, and few adverse effects.
As various "blue" active substances, including polysaccharides, polyphenols, peptides and saponins, show anti-hyperuricemia
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activity. This article reviews the metabolic pathways of uric acid, functional models for screening and evaluation of uric acid-

lowering substances, and the structure, function and mechanism of "blue" substances with anti-hyperuricemia activity, aiming to

provide a theoretical basis for development of anti-hyperuricemia functional foods.
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Table 1 Hyperuricemia model and their modeling methods
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A o 2 SR T T AR [R5 R 22 R T R R
MR AL /NER I RICR, R INIETT 2 0 % F =4l (250,
500, 1000 mgkg -d") 4 REA [F] T2 i B o0 1) S 1o 1R
B 5] E /N BRI PR R R, AR Sl 2 R R N R
ZH AT DK /N BRI PR R 2 & 40 0l P AR 43.03%. 35.89%
(P<<0.01), IR EMIERIRIIGE, UL 2
BT A R AR R 5 R I s PR R IMLE T 9 I
YR T ) 2 BE R AR AR U, T AR 5 22 B Bl R IR
(Fucoidan from Laminaria Japonica, FL) 45 ¥ & 74,
A K T 52t DRI S5E (1) PR, 2 b s P SR AL I 2,4-T
FRAL IR 1,3-0-L- 5 35 0 R A5 1 B R B8 22 i 25 Jg 07,
TR IR o-L- IR AL Y, A
BPUS PR, PrlasFl G 87155 2 B A 2= Th
BEPOON .k HPPBIE T T AN [ 0 A A8 2 B A
Rl (100, 150 200 mgkg -d™) b [P ns 3 S i
PRI ILAE /N SRR, B 751 1 AL 140 g s ¥ 22
Tont P i Ak 3 ) 3 2 B/ BRI T PR K- (P <<0.01),
B4 (150 mgkg-d™), I NE ADA
XOD KIE/K-3, FEPURES R EREIER, X B
MRS A — € B AR
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ZWEAA S AW AY, BAT 8RR
Pl PR R BRI AR 2 A BE 1, fEBRZ
FIfr i S5 AT 2 T2 M S AR

% Wy SR VR 5 ) B SRR AL T 20 9 A (1D
i XOD . 2 WIS MY BUAT A ALK XOD
W 1, e R4 VR T MR I i) B R I ) S AL e A T R
RAMBIIRIR G B BT o> T 45k i A VF 2 i fi bk
BEH, X e [ RERS 5 XOD JE sofase A HAEH : (2)
VR IR IR IS R IR T Mo 2 Wy SR T LA
58 PR IR HE A 5 e da B 1 O 1k, ) R IR R A
IBEAMIIEE, SR RRAURHE, S m R MU
(3) AL PR A IRACIEIK R IR % . 2 BRin 1
o) vl SRR A AR AR 2L, R AL IR IR
KV (4) AT RIE R e PRI MUAE R R A 5 i iE
AR R HE I, i PREE 875 VF 2 e PR IR MR

BEE NI E NS TR, FawEFEE TR
MBS . R ANEAN 78 2 By SRV PR 5T AT DA G i TE
R R, (RE o I G, R e ML I PR R 7K P,
G f v PRIR MLAE + (5) 4] SE S VLo PRIRIR S LT
SRAE PRIR #h 45 A TR, 17 R R 6 s A 18 5 5 i) 4 9%
JML. U Toll #3278 M1 NOD 32 78 # B 1 25 14 35
#H % & H 3 %2 #& (NOD-like Receptor Thermal Protein
Domain Associated Protein 3, NLRP3), HE 4 S KIE
7 or W 3L, SIRARE WA . MRSy s
W RAE(E T, G B JOE S N 3 A A 2 BEAL
REMLT, OB RRAHNERE, MR

Z My KA EY B2 R IR T R R B
Ub g i R 2 By I R E. W E & (A
2K = T (Phloroglucinol) ik 5 ¥ 41 B\ 1) #8 ¥ £
(Phlorotannins ), i #7511t & 1) 15% 5 ZLBE ISR
BEOH KERREE . BRI IR . 5 2 By R I
HB SR I HUA AL BE 71, Zhong ZE RN T )\ R it E 1)
Sy AR, IR 2,27- B X -3- LR T E P K- 6- ik
2 (2,2°-Azinobis- 3-ethylbenzthiazoline-6-sulphonate,
ABTS) H H3EIEMRIRIE. 2,2- TR F-1- =Ry LR
(2,2-Diphenyl-1-picrylhydrazyl, DPPH) H M &7 B ik
I8 Ak JR BT L g /1 (Ferric Reducing Antioxidant
Power, FRAP) 5, P4 1 ilFiZ B aWrIdiE
REJ), SR KIMAEGEERZ W& 8N 1 044 png GAE/g;,
BT AR EESE, o hUEL AR IR (ABTS 4
958 ug AAE/g, , DPPH /y 510 pg AAE/g,,, FRAP iy
170 ug AAE/g;,., P<<0.05). BJEE M7 1M KH
R, AR T DU s S R R S S A /D R e R
B MAEAR A, I LA R 22 W 5 I R B IEG As
R LB RE 22 Wy B N N T LA iR i RS B 1 XOD 411
i3, B RS B F A P 7R, IR 2 E A .
WEFE M, B 2 My v] LUE L 5 XOD i % 0
W& BHE TG, FHIE 7RSS 5455 .
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VR —Fh el 2 AR s PR
J, FERLA A RS A ) R AL s
SRBUR A g R LA R S R G
Thee"™ G L M E A RER, HKREREAR—, &
TE M EA 2R, AR PR IR D5 T o BRIV T
TR JOR PR 1) 28 7 1A A 27 BT AL K R B AR
AR R SRR TR,

A5 2 I R I v SO K SRR LR,
i1 P R JR IR B AR Th B 1 22 ik v B d Tk
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ROV 7S P T e g A R Y R O o % B R
PR PR FR (R A T i AR R A B 1 A AR
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IR, AR AR, PR AR. 3 E AR E
FRESE, WA RERE R ORI, INEER. B
REE AR R R pH B, R AR R A R R
JREE AR S NARVLA & A & B RR A R e 2, 7%
Gy W NARIRN, TR 12 5 5 DL 4D 9 92 o8 R T it P K o
PO ARER U DL VR TR, SR AR ) 4% B R
FR G PEIR, 3 AR 14 B 1 B FE TR 7 XOD 3 1 i # )
K (26.52%) HIFEE, FHKMEEE . SRR i
i, 1A 5] 97.56% 1 94.99%. Murota 251" % Fj & 11 %
BRI & A BIRBRIEHEN 2, KA RER - =
AR - REARER - KA - B2 (YLDNY) flZ
A - WER - AR - MaER - xR - MaR -
B R (SPPYWPY) 5% k5 0] A 24K XOD 3 4 |
Y HF = PRIZ /D BUIE W IR R K, Hob M)k YLDNY
FICRE AR (P<0.01). BXiEIR2E09 7 s ] 2
56 R IR v v B S R P R) (R ik R R
B & L =6:4) KMRFK )i, B3 =9 i XOD )
HIRILF] 39.24%, PEIRBRIGEHRNEE, HIKBDF
EOAMA R TR, B B A RIS AT S RE i
TR EEAEPRLE 3 kDa LR /NG FIKEL . R
2 ST g o0 JFURL R % et R AR, IR DAPLSEAGTS
PR (5 (TSGR N FE bR B R T 2k T i, HE
T3 e J2 W 2 R e J2 b 92 o) il AR AT 0 8 Ak
¢ e B U B O G FE R AT IS ] (MALDI-TOF-
MS) HR I AT S AH s BB (i (RP-HPLC) X 43
B HATEN ST, SREY, KNEA A
EAN KB, SANEESEAT NS TE
£ TE 378.83 Da, HEMITRES AR AR
AR, BLAb, i Kk B An K iR 2 AT J XOD i i
YER, AT DL 2 B i PR R IMUE K R IR R B K
JE RO PO 3 - FHEECH (LC-MS/MS) M
Ak 8 5 I 5 A BRI R S 2 R RT YN R -
AR - WAR - ARG, HHE S A mIRR
MRE /N RS, RIS T /N B0 i R R 7K P I 3 B& AR
HEFIEH (450 mgkg ) FORRWE . BRItz 46,
A 0 R IV R iR B 1 TR R S i AR B A B
FRIR 3. Wan " LLE: TGS (EH-JAP) it
JNBEARY) (EH-LEU) HIRERER NPT 2351, &I EH-
JAP Fl EH-LEU #5 1] DL BRI i1 PR 2 I RE %S 2 /) B 14 of
SRR KT, 43 9N 41.04% F139.95% (P <<0.05), F
W prps. pnp Fl xod % JRER A i <48 3L K] ) mRNA 7K
V-, H EH-JAP % EH-LEU E.A5 5 i f B SRR
A P R T 2 B e A 34 HH e 7 A B 1 B I R
B FPOG IR W) R EHEAT KR, SRR A s PR IR
B fEMAEYIREESRE T, HE B RUE B KR
RE TR B bR, EEOREIERIE . AR A2 RS, Murota
USSR T AR ST B O f0 B AT R AL,
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TR AR WA 2% BT B R ER D RE TS PE IS -
BT B R R A PR, PR B M IR (1 1) % 52
Hoilgy, HAR =g o SR AR ) R A AR A
YiEtE, [FIR R R FE A DORS HER %, B DS A4
R SR R PRIR S MR AT A E R SR PR

BN, FE U B PR R 3 MK 1 il %, Fmoc &
A A B % . Li S f6 il AR 4 (Bonito
Hydrolysates, BH) H %€ i KR - &K - %
A (WML) FIANMKHER - HER - W& - F
= R - 22 SR - R A W% (PGACSND, B J5 ) H
Fmoc & AR A7 T4 226 ik, (6 AR IR B 5 5
{17 v PRI IMLRE K FROBE 2R PPk Ly PR . SRR, 5
B4 (212 pmol- L™ #HLL, BH ALFE (95.40 pmol- L™
KA IRER K 2 2 B A%, 2% T BH 1 24 71 v nd
FiE b P ZH (114.30 pmol-L™). Jh4h, BH i T &
TR 5 E 'S ThRe i E . BH 2 B 15 2 5 A B IR 2
Ik WML A1 PGACSN, H 1 g 7K Ik WML L 5% 7K ik
PGACSN H 2% 5y 3k N XOD 35 P47 s, e 2 i
B KA EAE I o mk . R A B i B8 v A ik
WEVERE, EFERGEAR . Al AR R R, A
PLSE IR TR AE 7. 26 3 B T &6 0 B IR
TR D R R R YR I VE K .
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AR R AR = R RS, R
B KM G B B, SR KRR K A A P B
FRAE", B TR SR, SR
BARDLET. CEkikiE, BSeHeES AN ER
FIR AR, L4345 M TR R A (B R I 5 [ 2
FH X TR R IR, WL EGE S IRIRIE 510
JRER A5 o A o e ) Y e S T 7 R R IR /) RS
B, EARRFIENESEEE GRITNEFRER 0.05%-:
0.10%) FIpRBEHTR R GRS R 2.76%) kb
T, BEALN R AT E XOD Al ADA 5 14 25 2 B AN [
FREEADHIER, HaEE S K T 26.30% (P<<0.01),
28.60% (P<<0.01) 5 35.40% (P<<0.01), A&/ IRI%
G WERRIRER S E (P<0.01), HXF/NERT
"B IhRe B S 445 . Holothurin A (HA) A Echinoside
A (EA) (E 1) RS0 21 & 58w W Fh
PRI E AR T T HA I EA FME (R
TN B R E R 0.07%) 2 J& AR BE /N B IR R & &
PR BRAR W AH 5% B v 1 DA B B i v R BR AR T AH DG e i
P mRNA FRILM52m, S5RER, HRTENAH,
Z B HA 5 EA ZEDE /)N BRI SR B8 7K 7 23 3 B A T
12.70% F1 18.10%, 225 1 iF "5 HE o bR R AC 1T AH o< %
1z & GLUT9. OAT1. OCTs. OCTNs /) mRNA % i&
AKF, HoA EA FIRCREA T HA
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