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Abstract: Fucoxanthin is a carotenoid, reddish-brown in color, which is mainly derived from marine organisms such as
brown algae and diatoms, and has aroused extensive scientific interest due to its unique chemical structure and abundant
biological activities. Studies have shown that fucoxanthin processes significant anti-inflammatory and anti-cancer activities.

Its anti-inflammatory mechanisms primarily include inhibiting oxidative stress, regulating inflammatory factors, inducting
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cell autophagy, and resisting cell apoptosis, etc. The main mechanism of anti-cancer activity includes inducing cell

autophagy and apoptosis mechanisms, regulating the cell cycle, inhibiting cell migration, and suppressing cell invasion,

among other aspects. In this paper, the research progress of anti-inflammatory and anti-cancer activities and related

mechanisms of action of fucoxanthin is briefly summarized, which provides the theoretical basis and reference for further

research and development of fucoxanthin.

Key words: fucoxanthin; anti-inflammatory; anti-cancer; action mechanism
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Fig.1 Chemical formula of fucoxanthin
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Table 1  Anti-inflammatory mechanism and related pathways of fucoxanthin
MG AE FEARIZES FEHIBLH] il Sk
R /N RS PRAEAHIC T Fid 2R3k WA PR NF-xB [14]
AL N PRIIFEFAEL, ﬁﬁzﬁ%ﬁ@?& . *?E%ﬁéﬂéu%@ﬁémm% e 5 4 TGF-/SMAD [15]
B g EITTRTES, $2 %‘%ﬁ%ﬁtlﬁﬁ@?ﬁ;ﬂ@?ﬁﬁéﬂﬂﬂ@W%fffiﬁs#@, RAIC R TGF-p [16]
MR IRC WL KBS FRATTE PR 4, ORI IR TR, (R UEE KA 1 Nrf2/Bnip3/Nix [17]
B St it /PR /N BRI Y SRR AR §7 A D (I8 N Sirt1/Nrf2/HO-1 [18]
LIS G T AR TOHITL-8 530 it TLR/NF-xB [19]
AL Al SR AL B H RS N, ROS & fEFEAIG PI3K/Nrf2 [20]
SR SR F R MRARAE R R FAImRNAZR IR, 3 JAE S NF-xB/TLR4/MyD88 [45]
E=RAATR SR FEARTE VAL, TR R B R 2k NF-xB/Nrf2 [46]
Ml /P (VRGN T 40 AR T AR SR 2T T ITROSFR 2 Nrf2/HO-1 [47]
P B M A gaififug e HSRANAIE 1, FE0d 5 A0 S RE RN A AL 1 PPAR/NF-xB [53]
LRt /INEUREARY 1 W, SRR 2 oA e Nrf2-ARE/Nrf2 [54]
[EE R AvAT gaifiug ki R AT AT O A 05 ST BL AU HIR T; D S RE AKT/ERK [56]
R PO A 47 gaifiug ki BRENIIL . RIE, TR I GE Nrf2 [59]
B BN gaifiug ki e A 5 R ACRE T R AR SRR AR ek MAPK/Nrf2 [60]
ARG VE R M i A A ALY B A R T, SRR AN R AMPK/Nrf2/TLR4 [61]
i I 5 KU el =R AR Nrf2 [62]
PRI B Yl A AT FEARROS IR 55 S fb I L Sirt1/Nrf2 [63]
AR /ISR FRARRAR 4 R 7= A= 1kB-a/NF-xB [64]
FEEA KA HOmBT A LBk, WD ROSHY =, Wi S AL L Akt/Sirtl/FoxO3a [65]
Bl SR P R BRI pNY e BN T R A2 98 T B, PR SR ) Tau [66]
BEIRI /ISR 2 IO A A W e A A 2 B A IRS-1/PI3K/AKT/AMPK [67]
IR GAE AN VoA i i AN S n A R Sk = R AR &7 S ] AMPK [68]
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Do) RS- 241 g 26 1A R Ak . AR B AR ) D(1 A
2) A B AR JE A ER AR B (CDKO) 4 1363k, IF
U A SR B P AR R P K T 1) PR KO S R
BT e, TE AT SK-Hep-24 4R, BhNS 5
# 2 (1~20 umol/L) & 48 h J&, 41 i J& B 452 ik 1
GO/G1 8, H SR B H M AR . X LB Ao 45 2R
FRW, 55 0 223 o VRS [R] B S  , XEAR TR A
AN R A AU R AR AR . PI3K {5 Sl Byt
JEE TS A R B I R R IR RE AR AR, T E W A PI3KY
Akt A%, WA R 2 B0 1 DK s X7, BEAEE
PR AN T ANFL RS

222 FFAIMEMET. CARWERIE TAIEE TR
I E RS A ERE T A Caspase-3 fll Bax HJZiA/K
S TE T R 40 (PC-3) AU i S5 v, & IR
AP R RS | KRR IART REFEAS, IS PC-3 4l
Mo A PHT I, NF-xB 22 e 22 JJas 4 i 5
A S LR L U8 T RN ) LA A R S 7 7 MDA-
MB-231 ZLEAN T, A R B LT NF-«B
1 p65. p52 Fl RelB ZEAHMIAZ 7K, PRI {41
MgE T, - HAERUIIEE TS T 2 B S s el
T B 2R HENE LA B A A RN B AR 175 S A i
JHT-U7, eAh, A RN RERE TS MAPK 550
& HA 4y 7, UG INK. p38/MAPK Fll ERKS, A
T 1 A AH D {5 S 7™ pF g R,

K2 AR YU RIPLE] KA

Table 2 Anti-tumor mechanism and signal pathways of fucoxanthin

iR i) YL i K SCiik
=AML B o i W T A AR AT A A R S S BH A JNK [21]
R 4 gk SRR ﬁﬂ%ﬂlﬂ\]wﬁ%ﬂ%{ 9}; %l%%ﬂﬂlﬁlgiﬁmﬁz ke ) Ang2 (28]
4R A RELUT 240 a4 £ Nrf2 [32]
JF9 YIAERERY SRR IGO/G IS, 1755 AN T, Hi i o) ot 8 200 o ) 32 Cx32/Cx1 [33]

= BRI R A I/ ARG, 75 S AR T, SR AL R AR R VEGF-AMIVEGF-C [34]
T PR Yl R R AT PI3K/Akt/mTOR [35]
PN Yl Y AT MAPKSs/PI3K/Akt [69]
=L Y s 40 1 G2/ MU 440 SO BEL v AN JAK/STAT [71]
BOTH A AR A 75 A0 JE LA T GO/G LB A 4 g i = NF-xB [72]
B 41 SR 0 4% BEL TS ZEGO/G L 4R J B B, ol 25 K i 1 p53 [73]
TR 2 ARy AL TR NF-xB [76]
B A AR A FAARS I Wt #0220 T 3k, DT S S At g = LC3-I/ATG4B/LC3-1I [79]
J2 IR 4 AR 4l AN 5 T RS AR 2, I S AN T Akt/mTOR/p38 [80]
= i A IR P IR T L A5 2 BRI L 2 5 R importinB/NF-xB/VEGF-C [83]
AL ] 5 d“i}‘%@ﬂ@ﬁé&@éﬁﬁ@@é %};}Iﬂ)ﬁﬁi&u&mﬁw#m%m P&;{Kéi%aljﬁ"l: ﬁ:JBf?*IE/I\};I?f;gin [84]

IR R A5 AR IA T, W A | A AR AR PI3K/Akt/mTOR [88]
LE T N R AR £, M4 P A LA MAPK/PI3K/Akt [89]

Dp53/RAS/STAT/TGF-/Wnt

GIEZIl i AR A SR A T Caspase 9/Caspase 3/7 [90]
T i A A A0 L T PI3K/Akt/NF-xB [91]

N iR IR ARG, AR GO/G U AR R A5 p21/CDK-2/p53 [92]
il R EE YIS F 200 e T e 7 A b RS Wht/$-catenin [93]
A4/ g YT R i g | TR R R, TR, U5 S A e PI3K/Akt/mTOR [94]
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Fig.2 Anti-inflammatory and anti-cancer mechanism of fucoxanthin
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