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Abstract

Fucoidan refers to a type of polysaccharide which ogntains substantial percentages of L-fucose and sulfate ester groups,
mainly derived from brown seaweed. Forthe past deNade fucoidan has been extensively studied due to its numerous
interesting biological activities. Recently the search foryew drugs has raised interest in fucoidans. In the past few years,
several fucoidans' structures have been solved, and maNy aspects of their biological activity have been elucidated. This review
summarizes the research progress on the structure and biNactivity of fucoidan and the relationships between structure and
bioactivity. View Full-Text

Keywords: Fucoidan; structure; bioactivity r Down |Oad PD FJ %7 |J \\J7

¥ Show Figures




Web of Science®D{EL A B

& 3 0D &%l 181 TE1 C 5| F a XX Z DX TSI AL TSR
DEFZIVVITHE PNEEDHTRTEIND

Web Of Science [>] E::l;ixsate 3L Fu ‘»andi(sl . ites in edible brown algae cultivated in deep seawater #EIAg 67
EHE%: Mori, K; 0oi, T; Hiraoka, M; etal. (Web of Science Core
Mar Drugs #:2 <% 312 F4T: 2004 Collection 725}
BB —5%FoR]
ShabulTea MexEEn | exiTsas - as EndNote online 27 v z—suRNEEN il Tothay  HARETOD b
crer 32, Acclimation of Haslea ostrearia to light of different spectral qualities - confirmation of 'chromatic adaptation” in diatoms B 43
E&%: Mouget, JL; Rosa, P; Tremblin, G (Web of Science Core
EVALUATION OF RECOVERABLE FUNCTIONAL LIPID COMPONENTS OF: SEVERALBROWN BERY FI—2 JOURNAL OF PHOTOCHEMISTRY AND PHOTOBIOLOGY B-BIOLOGY #:75 S:1-2 ~R—3:1-11 FT: JUL 19 2004 Collection 7' 5)

SEAWEEDS (PHAEOPHYTA) FROM JAPAN WITH SPECIAL REFERENCE TO FUCOXANTHIN AND
Totha HARHOY A FRERER

FUCOSTEROL CONTENTS Web of Science Core Collection
EH4: Terasaki, M (Terasaki, M [21; Hirose, A (Hirose, Atsushi) [ 11; N , B (N , Bhaskar){ 11; Baba, Y (Baba, Yuta)[2]; k: ,C
crasaki, M (Terasakd, Masaru) "055 (Hirose,Atsush) “3“" Wl T e e 75 33. i ical effects of eicc woic acid (EPA) and docosahexaenoic acid (DHA) - A review 5| RS 59
(Kawagoe, Chikara){2]; Yasui, H (Vasui, Hajime)(31; Saga, N (Saga, Naotsune)[31; Hosokawa, M (Hosokawa, Masashi)l 11; Miyashita, K (Miyashita, s )
Kazuo)[11 B3IAK EE&: Narayan, Bhaskar; Miyashita, Kazuo; Hosakawa, Masashi (Web of Science Core
ResearcherlD & ORCID £&R P FOOD REVIEWS INTERNATIONAL #:22 5:3 /%—3%:291-307 F{T: JUL-SEP 2006 Collection 7' 5)
Tetha HRRHOYA b PEERR
JOURNAL OF PHYCOLOGY
#: 45 5: 4 K—: 974980 FRTORIIAR
OS2 L L 00 C R . 34, CAROTENOIDS FROM 3 RED ALGAE OF THE CORALLINACEAE 5| 22
SE1T: AUG 2009 77 in SRR el
Kk As RS FEE%: PALERMO, JA; GROS, EG; SELDES, AM (Web of Science Core
ey e FER PHYTOCHEMISTRY #:30 S:9 ~<—3%:2083-2986 $&{T: 1991 Collection $'5)

Sv—FINA V)Y bEER

& o

el HHARETOY

Hanf

s 45

Fucoxanthin (Fx) and fucosterol (Fs) are characteristic lipid components of brown seaweeds that afford several health benefits to humans. This

article describes the quantitative evaluation of lipids of 15 species of brown seaweeds with specific reference to F, Fs, and functional long-chain 31738 S EdIbIeiapaneseseaweed Walame(Undaria pibiatiiida)asaningredientinpastChemicaliunctional and stiucialievalzation 5| 105
omega-6/omega-3 polyunsaturated fatty acids (PUFAs). In addition, fatty-acid composition of selected species was also accomplished in the L RERR E#&£: Prabhasankar, P; Ganesan, P; Bhaskar, N.; et al. (Web of S(len(\s Core
study. Major omega-3 PUFAs in the brown eds analyzed Ipha-linol d (18:3n-3), acid (18:4n-3), arachidonic FOOD CHEMISTRY #:115 S:2 ~2—3:501-508 F/T: JUL 152009 Collection 7 5)
acid (20:4n-6), and eicosapentaenoic acid (20:5n-3). Both Fx (mg center dot g(-1) dry weight [dwt]) and Fs (mg center dot g(-1) dwt) were Tt | HARHOUA N DEEER

determined to be relatively abundant in Sargassum horneri (Turner) C. Agardh (Fx, 3.7 +/- 1.6; Fs, 13.4+/- 4.4) and Cystoseira hakodatensis =03

42



Web of Science®D{EL A B

BFEBR: 1,008

FET DRI
(Web of Science Core Collectid a‘_ Iy 7 ;& o) (-j- —C

[IF AEE% EEE mE-

RFEIAR: v 7: (seaweeds) AN
D b w42: (fucoidan) ... 2

8 7> MR \

BREEROBRDAH

BRERROBDRAH:

O < S#31msEt (19)
O @ A-—TF>F7otZ (3a0)

DA

HIRE a

2021 (26)
2020 (120)
2019 (28)
2018 (95)
2017 (92)

oooono

EDfRDAT 3.
BDAF

R-szER | & Toxf-k. |[ v—ruzboen | <€

4 1

[ 101

Fucoidan: Structure agd bioactivity

<—I1)ARZ
18N

E=g=!

MoL )(_)l/\ Excels Kiﬁk%fi‘y_)l/
«:| (EndNote Basic. MendeleyZ)
| FEISRXIREREED

#E5IAE: 673
(Web of Science Core
Collection 77'5)

FI B~

e activities #5| A s96

of nine different fucoidans from brown seaweeds

##+$4: Cumashi, Albana; Ushakova, Natalia A.; Preobrazhenskaya, Marina E.; et al.
4J )— T EH&: Consorzio Interuniversitario Nazio

GLYCOBIOLOGY #:17 5:5 /<—37:541-552 3E{T: MAY 2007

EnrlTonta] 8 MY MCEBIU—2X  pPEEET Y

Chemical Structures and Bioactivities of Sulfated Polysaccharides from Marine Algae

£ +#: Jiao, Guangling; Yu, Guangli; Zhang, Junzeng; et al.
MARINE DRUGS #%:9 8:2 ~—%:196-223 %f1: FEB2011

X Tt 8 HERAHA MCEBTIU—2X  pEEET v

Sulfated fucans, fresh perspectives: structures, functions, and biological properties of sulfated fucans

and an overview of enzymes active toward this class of polysaccharide

(Web of Science Core
Collection 71'S)

F R~

#EBI A 536
(Web of Science Core
Collection 11'5)

=51 AR

A AR~

51 A 502

(Web of Science Core

43



F—HAR—ADSRIEHAND

-PubMed-

PubMedT
ROFHICEIMXZTET

>3 —"J)—FK:Tfucoidan |l cancer]

44



PubMed

» EF R AMBFRFINEGEISHESNT
i X ERERTED

e 1946F ~IRTES
o EERDT—AR—REDOTEIHNSTHEIFE

’C%éo LR

X

= CTYRE%

=EEDIT—AAN—R—F&_

MoRIHT 5E5

TS,

FXDERXAD) IR



1.

4.

F—T—FAADRAH

BERRGEEDRR AT A—HRR=EEIC*xZDIT5
f51) librark — library, librarian, librarians, -
REBEDRFE T TINIA—T—2av" TS

f51) “fish oil” “lung cancer”

EEZZORE - M+EB2+IFILR—L BESFILR—LIFA=vIL

DH  Hl)Smith R / suzuki a

$€20024F LARE B D SCER [EX T IV R— L THERFE AT RE
HMERADBRE TL2LHE4. BEAOVLVT LSRR

f51) TcBP @+, Comparative Biochemistry and Physiology | CH [R5 R
F—D—FPFHOBITEHE GREER)

[AND I (A DEEZST)IORI(EBLIDEFSE) INOTI (RIE
FEUHRBEBEZESFTHV)LBETOLEC(RR—IATCRYSEEHEM

[CANDIRFR . A AL KX FT)

46



PubMedT;

F—"J—F: [fucoidan] 4+ [ cancer]

DE—F72EX
($AHSBFUY-ZEES) |

HEEHRITV Y

BFSv—FI

BEF vy

QL EDNBET—ER—X

® [Web of Science Core Collection] ﬂﬂﬁﬁmﬁ%ﬁi(ﬂ IBER)E/RFTETET, (borFHLL)

¢ [JCR: Journal Citation Reports] LJ SHIEOT VNI BT 7I2—RFARZDHDTT, (boEFHL)

o cini] @ smermmememmeeL L amEEEY — LT, (borEL<)

o [SciFinder Web] il b2 thin r 7 3 HSBRORXERETT T Q021E3H3AET) o (borHL<)
® [SciFinder" Web] R =>(2020F4F1H7IARAR) 220 I 3REHEROBLERETETET, (boEFL)
® [Reaxys] LJ HEERG, SHRERBESIRICHOIEZ2ERHVEETIEY, (boEFHLL)

o [EdEEWeb] ﬁJﬁW@E? cEBEFRYDRNMEETEEY. (b L)

e [MEDLINE EBSCOhosthE | 22EZ AL AT PEEONE T —HR—XATT. (borFHL()
e [PubMedibAfR] 2 Wl = EE EFREELEME L TWSMEDLINET Y, (o r2L<)

HUSCAP

T EE

HEEADCEE

e [JTZXbFO— + P/ WESTLAW JAPAN]EJ SUIZbO— - Sy NHOEERA VSO —EX (o FHLL)
o [LEX/DBA ¥ & —3 v 1]l =B388(1875) E MO BB RRL TV E T, (HorHL<)

o [EEBPRERFY —E 2] L >RERaee A - IRATE £V, (borEL<)

e [Japanknowledgelib] i smimve®, MEEsLr e MERLTVET, (bo L)

o [Fo3< 75 2] U SmaNBOBREREERETEET, (BorELL)

XE8EHP

l
T—AN—R—F&
l

PubMed3t X hix

47




PubMedT;

F—"J—F: [fucoidan] 4+ [ cancer]

(Advanced)

m National Library of Medicine | 7

Log in
National Center for Biotechnolagy Information 9

M

KN
w 7
e EELTOH

Advanced

PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

BN

® e Y @y

Learn Find Download Explore
About PubMed Advanced Search E-utilities AP MeSH Database
FAQs & User Guide Clinical Queries FTP Journals

48



National Library of Medicine Fiogm

National Center for Biotechnology Information

PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

® % Y Dy

Learn Find Download Explore
About PubMed Advanced Search E-utilities API MeSH Database
FAQs & User Guide Clinical Queries FTP Journals

[fucoidan cancer]

49



PubMedT;

F—"J—F: [fucoidan] 4+ [ cancer]

National Center for Biotechnology Information

m National Library of Medicine

Pl.lbh&d‘ gov

( My Ncel FILTERs [8 \

RESULTS BY YEAR

TEXT AVAILABILITY

[ ] Abstract

[ ] Full text

ARTICLE ATTRIBUTE

[ ] Associated data

||||\NL

2021

fucoidan cancer{

Advanced Create alert Create RSS

Save

Display Option
(RERATay)

Email Send to Sorted by: Best m[ch Display options

391 resylis

7
[

1
Cite

Share

Fucoidan Structure and Activity in Relation to Anti-Cancer Mechanisms.

s

van Weelden G, Bobiriski M, Okta K, van Weelden WJ, Romano A, P

I
Mar Drugs. 2019 Jan 7;17(1):32. doi: 10.3390/md17010032. 1 1L.I: 0) =D K ,|. *&
PMID: 30621045 Free PMC article. Review. IJH:H ﬁ

However, the exact mechanism of action is currently unknown. ThereTore, this review will address
fucoidans structure, the bioavailability, and all known different pathways affected by fucoidan, in ord

to formulate fucoidans structure and activity in relatio ...

Cite

Share

Clinical applications of fucoidan in translational medicine for adjuvant cancer
therapy.

Hsu HY, Hwang PA.

Clin Transl Med. 2019 May 1;8(1):15. doi: 10.1186/540169-019-0234-9.

PMID: 31041568 Free PMC article. Review.

First, we discuss historical aspects of fucoidan and fucoidan products, as well as the anti-cancer effects
of fucoidan on various cancer cells. Second, we discuss fucoidan’s biclogical activities and induction of

cell deathinc ...

50



National Library of Medicine

National Center for Biotechnology Information

RESULTS BY YEAR

R
e =

1981
TEXT AVAILABILITY

[ ] Abstract
[ ] Free full text
[ ] Full text

ARTICLE ATTRIBUTE

2021

fucoidan cancer

Advanced Create alert Create RSS

Clinical applications of fuceidan in translational medicine for adjuvant cancer

User Guide

Display options

L=

Sorted by: Best matcl

DISPLAY OPTIONS

Format fJ| Summary s
Sortby | Best match s

Perpage | 10 @

Show snippets

Save Email Send to
391 results
[ ] Fucoidan Structure and Activity in Relation to
T van Weelden G, Bobiriski M, Okla K, van Weelden WJ, Roma
Cite  Mar Drugs. 2019 Jan 7;17(1):32. doi: 10.3390/md17010032.
PMID: 30621045 Free PMC article. Review.

Share However, the exact mechanism of action is currently unknoy
fucoidans structure, the bioavailability, and all known differ
to formulate fucoidans structure and activity in relatio ...

]
2 therapy.
Cite  Hsu HY, Hwang PA.
Clin Trans| Med. 2019 May 1;8(1):15. doi: 1
Share

PMID: 31041568 Free PMC article.
First, we discuss historical aspects of fucol
of fucoidan on various cancer cells. Seco

celldeathine

A E DI Display Option]%
21)v9L T, FormatZ
Summary—Abstract~Z &

51



PubMedT;

_#._

J—F : [fucoidan ] + [ cancer]

IR EREE DR

N

PMID&DOI

TIT AU (3043)
EX—TJ—F

RKIXADIY

Review > Mar Drugs. 2019 Jan 7;17(1):32. doi: 10.3330/md17010032.

Fucoidan Structure and Activity in Relation to Anti-
Cancer Mechanisms

Geert van Weelden ' 2, Marcin Bobiriski 3, Karolina Okla 4, Willem Jan van Weelden 3,
Andrea Romano ©, Johanna M A Pijnenbarg 7

Affiliations + expand
PMID: 30621045 PMCID: PMIC635644% DOl 10.3390/md 17010032
Free PMC article

Abstract

Fucoidan is a natural derived compound found in different species of brown algae and in some
animals, that has gained attention for its anticancer properties. However, the exact mechanism of
action is currently unknown. Therefore, this review will address fucoidans structure, the
bioavailability, and all known different pathways affected by fucoidan, in order to formulate
fucoidans structure and activity in relation to its anti-cancer mechanisms. The general bioactivity of
fucoidan is difficult to establish due to factors like species-related structural diversity, growth
conditions, and the extraction method. The main pathways influenced by fucoidan are the
PI3K/AKT, the MAPK pathway, and the caspase pathway. PTEN seems to be important in the
fucoidan-mediated effect on the AKT pathway. Furthermore, the interaction with VEGF, BMP, TGF-§,
and estrogen receptors are discussed. Also, fucoidan as an adjunct seems to have beneficial
effects, for both the enhanced effectiveness of chemotherapy and reduced toxicity in healthy cells.
In conclusion, the multipotent character of fucoidan is promising in future anti-cancer treatment.
However, there is a need for more specified studies of the structureactivity relationship of
fucoidan from the most promising seaweed species.
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