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Abstract

Helicobacter pylori (Hp) has been classified as a Group I carcinogen by the World Health Organiza-
tion (WHO), with a global infection rate reaching 40%. Currently, the standard treatment for erad-
icating Hp is based on a combination of acid suppressants and antibiotics. However, due to the
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widespread and/or improper use of antibiotics, some Hp strains have developed antibiotic re-
sistance, often leading to treatment failure. Hp possesses a variety of pathogenic factors that allow
it to survive and colonize the gastric mucosa, resulting in diverse pathogenic targets. In recent years,
the development of alternative, effective, and harmless substances for the eradication or clearance
of Hp has become a research hotspot. Fucoidan, with its multiple biological activities including anti-
adhesion, antioxidant, antitoxic, immunomodulatory, anticoagulant, and anti-infection properties,
has shown potential anti-Hp effects. Current research indicates that the mechanisms by which fu-
coidan exerts its anti-Hp effects include preventing adhesion and colonization on the gastric mucosa,
directly or indirectly reducing gastric mucosal inflammation, alleviating oxidative stress, and im-
proving gut microbiota. This review will summarize the current research progress on the mecha-
nisms by which fucoidan exerts its anti-Helicobacter pylori effects and explore its potential applica-
tion in Hp eradication therapy.
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1. W TER4FE (Helicobacter pylori, Hp)#Ei&

W |1 IR AT B (Helicobacter pylori, Hp) s —F8 2 FPEAF B, B KA L2 2K Barry Marshall i1 Robin
Warren T+ 1982 15 R BUUIAN B R 1 4r B IERE 77 R [1]. 1994 4F, 5 DA ZU(WHO)R HE X |
KR T[2]. £ (Hp BZARILIH(2015)) [3]4 (E s AR VI D 1053517 (2022)) [4]+39i8 Hp
RPN — PRGN . Hp 281k B 2 s W R, 5 B AT B ORS RAH DGk L 2
(MALT) bk B8 S50 1 R A= S VA 2 [5]

1.1. B

SEMEAE Hp BUW AR BR, EHO T2 40 AR 1§ RBIR R G N AUE FERE T Hp B Z ALK
N E RS, WARIEEE . RERET AR RE 1155 . O Hp S SRR AR, (A
i 6 B AR P ) _E S AR (6] @ LA R ORI 40 R o2 B IRIVIR S, AR TR Em7]. ©
Wt 3 I B 2 AE Hp AMBE_E R T 2 1 CRE P 3R) 51 B RARGE &, (2 LR . R BUR SR LK
HHEE A EH T SCBlm BEE M 8] 1 BabA 53RIAAE B 40/ B/ Lewisb AT ZE5[9], SabA 5
i EMEVR R -Lewis x FLJR 45 A [10], AlpA/AlpB 540 i Sh3E RS o 1 2R 2 laminin 551100 2SR FY
FON AN - A0 MRS B AT SO PR ERT T

1.2. AmHLE

Cag U & (CagPAl)4wt% Cag IV 43k 2 Si(type |1V secretion system, T4SS)F1 CagA ZK . T4SS /&
— TRl A B AR MR ) R R A A, EANE R N TE RS, BEREOMASE CagA LN ANERL
Ly BE AL [12] . IX e sr -5 4 M N EE SAE EAE T, RS 40 i P9 A S5 1 Sl g AN A B T g
[13]. B, CagA & MAYETE £ LI A4 H BRI, IS MAPK 5 5@, SEGIRIEMFET, #is
PI3K/AKt {5 538 %, RN HAE[14] [15]. V2 M HIEIERZNE T NF-«B s, FEIL-8
SRR R0 B R T IR R IR SRS N [16]. HAt, Hp BRI A IEE R A (VacA), 1T DL 540 ik
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TIERBE, T ENE, P06 T 40H0R B 4NARAIEEE, [FE VacA i n] LLE NF-«B B EE[17], 5T FiE
PER T IL-8. IL-6+ IL-12. IL-15. TNF-a Z5/0574[18]. Hp 7E BANIRF E M5 S B LR g p e 4 =
B, MIBZEAFR R AR T, SBOSME S E R [19]. X FFRRLLEH 1 B FR SR 2
SHE B LS R BRI E YRS J, Correa ZEABERIIA T — AN ZHB. ZRRALRE, WER
PEE RITMR, KRIBBIZEGEEE % W LR RNAE, 55N B RE[20].

1.3. ;&J7

MR EGE R Hp I/ BOHBR Hp AN 1 2ORE T R I, 32 SR o A A ek e A6 1 R B 0E L it
PRia . WP R R IR E R AR [5]. BT EZERRIT T R TMEBRRIMERNAS.
PUAR RN 251 2 VR T R S R 3R [21], Forh F M, Sehi R o R R ISR 24 e AR
[22]. fEKE R Hp & FEYE M b0 (Hp-EuReg) ) 2852 44 R IRIT I G H, WM. swfidRMA
SR LR 25 203 51 309%. 259% 41 209% [23] [24]. T ) — T % s ik fe $idE . 2010 4231 2016 4E 3
[, Hp Xt RS, SefdE k. 22 BRI B IR 255 53 N 78.2%. 22.1%. 19.2%[25]. M4k, 3]
IS A 31 B 2 A0 500 5 B0 B W Th RE 25 L A A T B R SR AN R, AR T R AR A

2. mREREE Hp

L B (Fucoidan) i - B Kylin T 1913 42 N EARMG A PR IR, B2 —REH LA Eb AL 5L
MK 2 BE[26]. A2 BA 2R A, ytdth. PUmesE. Prstin. Jug. sy,
WA T R R 3G SR AT G LR S [26]-[29] 0 A SCERTS T 25 8 2 HEXT Hp BRSSO #E s 52, ALHE R
Rl KPR SIEEER A (VacA)M IL-8 55, 2l I 32 24 FHRE S50 B R 40 i 32 44 . 1998 4,
Hideyuki Shibata 25 A\ & 3L 7 & 68 I AT LT Leb ANBRAE /S0 Hp 5 B4k, 0 Hp S A B4
1 2 MKN28 Fil Kato 1 (454 . 3@id Western B4 HT & W Hp 4 M0 28 A7 70 5 IR 45 & A . Bk
HEW, s RodEd BB P A B ER AR EoRRIEERR Hp SR, A2 T H A & s8R
B i P [30] 6

2.1. #liK Hp 5B ¥E B AIHH

Hideyuki Shibata %5 A (B 7 B, i 78 2 4 S e b A HRG 2 1 B0 R AL, AR DB T i th 45 %
BEXT Hp 5% B RSB A3 . BRI, SR B MEE A 2 B AE pH 2.0 A1 pH 4.0 344041 Hp
FERE BRI B ARG, i AR R A (R SRBE AN H 5 SR AR A0 2 BEAS L A4 Hp 5005 8 KGR e
DAL, BRLER 22 B FERR 14 2540 T mT e BE H0) Hp P& 72 B AR ERE 7y, EmfER N Ty Hp B Gy, 7
PG R, WIS AR Hp IS LRI S B E B RERK, W E— ol T A B S REEA
e Hp 6 J& J5 ARSET0 B, HEAT B 8093 72 i AR R S ik 25 DA &% B ik Hp vs s i H 8. 45 5% W1, Hp
STIRZLYD E R B E B %, ROk, HIm, SR el LEERS, A KR b MR A R R A0 iR
e TRHEA 0.05%% B2 MK L5, LB KRB B> 2 40%, H A R R
DURERE H I 05 290 55 V8 2 B T 2 = 21 0.5%0, Hp ISR BESE 20%. EARIN 0.05%F1 0.5% % Fp
IR PILEYD R, 38 300970+ BRI Hp [31]. 7EAEAMTETEERIE T, Jingmei Cai 25 A\¥ Hp
(1 x 108 CFU/mML) 5 &4 #: 1) Femy-R7 (A2 A H WA ) E 3 K, 45REKH, Femy-R7
7E 100 pg/mL B 58 HIA0 g AR, BUCN /MBI EE . k4, S0k 6h 1 E, Femy-R7 LLIKR & A5
(7 A PR s 1k, FLAI R B2 0 P A2 30 1500 pg/ml. FEAR PN SREG R, Btk C57BLI6 /N R R
Hp (5 x 10° CFU/R, 3iK), [FI Ok Femy-R7 10. 30 A1 100 mg/kg, & H 2 ¥k, EL:7 K. ZRER,
Femy-R7 7E 30~100 mg/kg B B A7 5 = FIE BRBE T, TERTA A& (10, 30 F1 100 mg/kg) T~ 35 ATIAF] 50% LA
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AR . B X IR PEFE R e B B IR E AN, Femy-R7 % B 161 pH. Ui 5 HCI AU IR S A &
521 [32] - Eng-Guan Chua 3@ ik 1558 777544 Hp #0021 AGS 20, FRAEREF= 5 o in AR 524 100 pg/mL
B, RIUVEEEZPELUE SRS 1S Hp 50 AGS 4z &, AT 40 B AT 32 40 i 35 T V5 B 33 »
MAE 7 — DT, JRE 125 5 22 W R R 22 R (0 JF 2 AR SR ) %o 1 Il 1T 3T 1 15 /0 BRI Wk 4
JTT4AL 4 sem, SRR, (CAEZIEEERCD TR 51m AN &[34]. A EZ MG Hp
55 BB AR ARG B VR PR S D SR . 7 2023 4F, fhEREE NEiE RT-gPCR 24 R B,
BRI 555 B 2 BEH S WAE 2 MICIREE T, et 2 H 2 M5 Hp BUsR A R R R R IL . 1%
HEVRERILT flaB Al flgK SR RIE, X EEFER 43 51 55 vl | THEAT 14 11 #8712 RRORZ 3 25 D) AH 6
flaB # I\ A2 WA TIEAT 1 IE HIE sh BT b FR ISR A, it QK (HE BB R ()RR, BN S 5HiE
B AR S5 2% SCTE BB BT R PR TR B 4 EE A P o 1% 4H S D IR B A R I 2 PRI alpA I alpB 2
Rk, alpA FlalpB 2 F F 2l 5185 FMFEEOEE S, NSl 1B 5 B R AL MR
4 alpA Fil alpB DRI GG, wa | TRRFT B ESIPR N 1) 5E B 3R o Ak, A BRI urel
FEPAT VacA 3R IA[35] .

2.2. RSB

Hp /£ BRI G S B E IR RS, SEUSHEREIMES &, KAE Hp BGAHCHEE X5,
BRI B 5L I N, [ 459 11 48 (reactive oxygen species, ROS) A% P % (reactive nitrogen species,
RNS)iT e it BEAR 8o Hp TERFE RE A AR Bl T — R A% S AL SR LR, AT A4 P S A I 38 e
SMSEA BT Hp B4, [FINSAA RN 7R B 5 R G- 8 71 R ARE S 2 PR, 7= A%
PEPEIR, MTIERE S REIAEE,  H A B ). — S BU(NO) &5 ™ M )i e ik A 18 b M1 1
INJEI[36]-[38]. Chen %5 AfE RAW264.7 4 INA W R T NO AR, IIAWTE RN NO A pE A
100%. #AJ5, 7£ RAW264.7 A, HINAS[FARRE A 5 22 0 I RE 5 I A 5 355 310 NO P2 AR IR FE
LERFEM, NOWESAMMmN AELERKRE, HEMEKBIRAR. 250 pg/mL %2 A NO
e S e 2 B L E R A G R o B2 BT LA Raw 264.7 4t NO 1742 [39]

2.3. MFIRAER M

2020 4F Liying Ni £ 5 flig 2 855 S0 RAW 264.7 EVRANIIIE, KIS ZREERINT RAW-
264.7 AHEA RIFHPTRIER, 0] NO FIfE 2 AR F-(W1 TNF-o IL-18 F1 IL-6)F17= 42, FEEFIEK
itk [40]. 2022 4F, Chen ZEFEARAMSEIGANMLEA T/ BTt o, B4 Hp 2 IR/ R IL-6+ IL-18 AT TNF-o [1)
Tk ACFRETHE, TE 2R RN IL-6 AR IRSER T-a /K T[39]. 2017 E4H[E 1 —1ikE
Ble XE . RGN RS Hp MRS, 1697 48 D IRE A 20 75 mg. A WA 75 mg (300
mg/d)[¥] Femy-R7 f2 %, 2 Yk/d, J7F% 8 A, RGN RN, Tl 4T 4E 2 150 mg i3, 45 5%, Femy-
R7 35 BEACPR R Se o H AR 0 1) Delta FIIALYE 5 25 R AN 1 7K, HLB AR V10 He(E T s,
KW Femy-R7 Gl IE R BRI Hp 10 0GE 2O0E R RI[41] . H 2B T R R A FIRY Be: BRI
MREAAR IR AR 28 PHI 2 FhEE. 15 SAIMIE T ST RERIME FIMLELE T MAPK Rl NF-«B {5 5l
P, BETTIR R 26 40 M R 11 e A [42]

2.4, FAHBERES

fE—WishPsesirh, K C57BL/6 it R/ NRAFRWER 40 o/L ‘AL HE 3 mL, #8:2 M, J5 3 AAT
Hp & 3 mL @57 Hp BEUEAL. Slid  fr/ b RIS E R, 5RT AU EEL, 14l A% it
P T I T DA R PR i Sk s USRI AT B S5 o B AR S S, R B T LA
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A7 Hp BRY/IN B 3 P B 25 L [28] . Wang 8 A it f Hp JR e 3% BEHL A ARk DUBES TV bR DY
BOTHE + AR AR + ARV B, IO B A, UEN Hp T Bl iE
LREVET R, B BB TR, BT a2 R, S T RIS MR SRR, 1
INT A 25 B A SUBFF B 0 R B, B0 b T AR BOR B 1, B T s BRI TR S . IEAb,
S W L (L T R (SCRAS) AR B, b — 2B 3038 T i IR RS Sh RS R R MR, MTTTZEMR T Hp
ARBR AR o L A SR . FLEEARRR Hp VAT AT4A T340 2 W T B LU YA 7 S 0 0 A 4 S e
A RO 4 R B R X R LR 43].
3. ¥Wig

EMEL RN P RIS MR, EIL T HAEHT Hp b 02 EAR AL, 3B 20 R
S A LR R R S SR T I A A . R DA IR SO SR AL T S LR MR A S v
5 FEAE ARG A AL RN PR S FE A7) 75 3 — S5 RS o 6 25 6 2 T8 2 WA LU PR N A
ATRE TP R MR 248 Hp BYIAIT 1%, T FRASHUA: S 2 M Rk . 76 3R 2 W T
PRILF 5T, AR DA WA ) S0 SR S P L0 il T TR B AR A S S e 73 T s — 2 B
G, AR AR B A ETE . E AT TRR SO, T S W B P e A AT B
Y, ARZEK IV F o (22 A A @ SR I IR R IR E . EAb, B P25 S i 5 V2 M I R
TR AR . BICRE, AL W B S S S T AR IR P T
X WREER, HRERITIORNE. SR, X IR E £ I R SRR R R bR LR T
TR . ST ST AR e PR, K T R Bk TR VAT R I R I e I PR R
R HE— B U IE A B I 2 VR R, JRIRL A 2 AR, DU Hp B R
BRI 2 A (IR 1 3%

E&WE

S 2 R o el VBT B I PR O LI, RS 5 . SKL2024MO1, PR BN T 5 22 42 4%
i 4[] B SR T I 4

SE
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