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Pharmacological effects and drug design research progress of fucoxanthin

ZHANG Yuxin', DENG Ziyang’, WANG Can', ZENG Dan’ (1. College of Materials Science and Engineering,
Chongqing University, Chongqing 400043, China; 2. West China School of Pharmacy, Sichuan University,
Chengdu 610207, China; 3. Allergy Department, Chongging People’ s Hospital Affiliated to Chongging
University/Chongqing General Hospital, Chongging 401121, China)

ABSTRACT Fucoxanthin is a pigment found in plants and animals such as algae, marine plankton and aquatic shellfish, and
holds significant potential for development in the pharmaceutical field. This review introduces the anti-inflammatory, antioxidant,
anticancer, anti-obesity, and other pharmacological effects of fucoxanthin, as well as recent advances in drug design research. It
was found that fucoxanthin can exert anti-inflammatory and antioxidant effects through mechanisms such as activating AMP-
activated protein kinase related signaling pathways, regulating the expression of inflammatory factors, altering microbial stability,
thereby improving conditions such as metabolic associated fatty liver disease and colitis. It can exert selective antitumor effects
through multi-target synergistic actions; and it was also found that it can exert anti-obesity effects by regulating the intestinal
microbiota. Its characteristic functional groups (such as hydroxyl and epoxy groups) possess target specificity and reversible
inhibitory properties, making it a suitable template for guiding the design and development of novel drugs, thereby providing new
insights for breaking through the limitations of traditional drug design.

KEYWORDS fucoxanthin; pharmacological effects; drug design; functional groups; research progress

TR (fucoxanthin) JE 2SI E MERAPIMEERAER AL DUME DUILRESE D7 i £ e v R 00 25 B A, O
ROR  WPFN AR BT MR, TRIRSEIIE b SR A E AR 2 i R IS T R , LAY e
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MAFLD VS TEIRIT 2 B G H 2 . R I s
AL T E MAFLD /s SRR A B S A P B TE g 4 e
PR S A 0 Tl R P TR RS Tl K- L R R A
JEAE N T 1 40 i/ % 1B (interleukin-18, IL-1B) \IL-6 Fll
Jiry 3R %E I T+ o (tumor necrosis factor oo, TNF-a) 7K -,
MR MAFLD /)y B AL R ORI R R AP Y
BURAEI™ A WFFE AT BAGE i 4 HEAR 5 R 2R ) Hep G2 4
Jifs 55 JIE JHE ob/ob /1N BB 7 J% 3, 25 38 8 2% AT 2o B
AMP i 1k 1) 25 1 5T 384 i (AMP-activated protein kinase,
AMPK) {553 4, {& W T Ak R i 17 2 4801 5 7T e et 3
i AMPK/Kelch ¥ ECHAHICH I R SR I T20 3 2 ]
KA F 2 (nuclear factor-erythroid 2-related factor 2, Nrf2)
553 %, 3 Biad & (1 75 P %A (reactive oxygen species,
ROS) , B TP E B4 Qi s nld s 0 AMPK /i 484k Y)
il 1A 14 B W) P00 A2 AR y Bl 300 T 1o (peroxisome
proliferator-activated receptor vy coactivator la, PGClar)
I SR U RR R E AR A A A R

B ] 3E R A AR O B R e i R
AR IR T 3RIA 7 S A SN LA VB g T T A
B BEEAEA S R BLHEREY . RN R, R ]
o AT TS S /0N BRIt 5 g 22 W5 7K - LA B [l gy 2 2 TL-6
TNF-a KKK, NS SERE ROV ™ s 53 A WF9E 2 2K,
S W A] 3 o W0 ) Janus BXE 2 (Janus kinase 2,
JAK2)E 5 5% 5 I 535 AL L 3 (signal transducer
and activator of transcription 3, STAT3) ERESlil T E N
JH 45 I b R 40 i NCM460 Hh % 2 1k JAK2 . % % 1k
STAT3 .15 38 — AL A Al A E AT 2 IL-18 . IL-6 1)
FIRMEIEUE T8 ——B AR R 2 A E X E
G3 W0, TR 45 i AR 5 IRV, 2 9830 A B, o B B
25 JAK2 G5 M A TE RS E B B 00 X O i R
o] T R G T A=A det

TERE A 85 T 02 i/ BRUBSE R rp | 8 s % ] (i
& FEARBARL INEUAR N ROS /KK, T 1S 5 DG HT S AL RS
PE PEACHZR G AR R BUBTRL | 5 3 0 2% Tl e A Y
R BRI Hs A PR AR S & B (A L Jige ) i S Ak 7R
FEUEIRZS , WK SE N M A 5 8 2 7K1 S DTG Dk
BRAARII" . 735, A B R O S Nrf2 RGE
1) Keleh A5G AR H A 2E B, Al /)y UV JIG JH- 40 il BNL
CL.2 AR SCHT AL R (1 2R3k, T & 4540 S A P ) 2
U, AR B 0] L RAW 264.7 AR i P y- 23
AN W =R AN IR A /K AE A H KA &
S, SESR y- A5 FRAGER , T S RE S L, A5 M il
"

2L, BT AR Rl O AMPK A5 AH OG5 5 1l
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W 3L 30 9 5 0 2 % 42 2K 11 (phosphoinositide 3-kinase/
protein kinase B/mammalian target of rapamycin, PI3K/
Akt/mTOR)(E Sl BAT G0 A WIF LI, 765 SV
Jid HeLa ,SiHa CaSki ', #3253 n i it i #4 PISK/Akt/
#% KT kB (nuclear factor kB, NF-kB) {5 518 % , - 1 i
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S 1w, I 0 R 20 A C666-1 B . Yu SRS &
PR, 7 e 2 T LA STAT3 {5538 i, i 5 B i 4
Ji8 SGC-7901 .BGC-823 F) 4 ifd J& 1 BEL i , 2E i fie 32 24
T, AR, e R n] I S e A0
HGC-27 Hr 1L % N J A= K Al F C (vascular endothelial
growth factor C, VEGF-C) )43 , # 94k 4 P4 Kz &4 e 1)
IS RE T s S S S A R s, i v R T R AR
T4 P B 4 i b o ] 5 R A2 4 1 VEGF-C S H A2 A 35
IR I R I LA A i, DT D T e A R o SR
RS A G

Zi b E e R e 22 R P R P R A e
PR, JF HBA s etk
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FHOCHIFSE e B, 3 0 3% 119 52 J7 il 77) Xanthigen 7E
151 3 HE kL P (P B8 50> 30 kg/m”) WY PRIG ST+ %
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R BRI AT R (R 5 4> 25
kg/m®) IR TE I BIERRE D5 K735 83 R R . 7 Kawee-Ai
G 4 I A SR L 510,20 wmol/L Y 75
FR AV R RS P b A ) 0 B ) B B O AR OB o 3% 0l
FF£90.27% .88.05% .77.43%)

IR RN G S O 7 G T T Re A
AWFFEIED], A B F ] R s 1y 2 2 A
XA M 1 (uncoupling protein 1, UCP-1) A9 3 ik , 12 # B.-
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AN, S B R0 ] L d i 8 g 1 R AR A
EC - I W TR ) U O 4 U AN o= i
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U5 538 A R AEUIEPEVE T, 2 — R BATTT R Iy
W25
L4 EAttiEH

R TE DR R XIS 470 A e S5 ARt Jre 3O
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