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FUCOIDAN - POLYSACCHARIDE CHIET TU RONG NAU,
SAN PHAM CO HOAT TiNH SINH HQOC CAO, 'NG DUNG

TRONG Y HOC VA NUOI TRONG THUY SAN

TRAN BINH TOAI, NGUYEN VAN NAM

I. KHAI QUAT VE FUCOIDAN

Niam 1913, mdét loai polysaccharide khi moi diu chiét duoc tir rong Nau duge goi tén 13
Fucoidin [1], ddy 1a mot loai fucan. 40 nim sau, Fucoidin dugc dbi thanh Fucoidan cho dung
voi tén goi cua polysaccharide nay (polysaccharide nomenclature). Do c6 hoat tinh sinh hoc cao,
Fucoidan nhanh chéng thu hit dugce sy chil ¥ cia cdc nha khoa hoc. Tir cudi thé ki 20 cho téi
nay, Fucoidan dugc nghién ciru nhiu khong chi & nhitng nuée mién nhiét d&i cé c6 lanh hai cho

rong Nau phét trién, ma hiu nhu khip noi trén thé gi6i nhu: Argentina, Nhat, Triéu Tién, Trung

Quoc, Brazil, Nga, Malaysia [2].

1. Phan bd cta Fucoidan

Fucoidan cé mit trong thanh té bao cua céc loai rong Nau chii yéu thude B (Order)
Laminariales va B Fucales caa 16p (Class) Phacophyceae [3] (bang 1).

Bdng 1. Mot s6 loai rong Nu ¢6 ham lugng Fucoidan cao

T B

Loai

1 Order Ectocarpales

Adenocystis utricularis

Order Chordariales,

Cladosiphon okamuranus - ;
(Okinawamozuku)

Order
Fucales,

Ascophyflum nodosum

Fucus distichus L

Fucus evanescens C.Ag.

Fucus vesiculosus

Hizikia fusiformis (Hijiki),

Pelvetia wrightii. ¢

Pelvetia canaliculata (Dcene and Thur.).

Sargassum fulvellum

Sargassum stenophyllum

Sargassum kjellmanianum

Sargassum ringgoldianum

Sargassum fusiforme.

Sargassum siliquastrum.

Sargassum thunbergii (Umitoranoo)

Undaria pinnatifida (Wakame)
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4 Order Laminariales, Kjellmaniella crassifolia.

Ecklonia kurome
Chorda filum

Laminaria japonica

Laminaria cichorioides miyabe

Laminaria saccharina (L..) Lam.

Laminaria religiosa.

Lessonia flavicans.

Nemacystus decipiens (Itomozuku).

2. Thanh ;‘)!hfin va chu triic hoa hoc ciia Fucoidan

Fucoidan, 14 ngudn dy trir dudmg don chi yéu nhir fucose, galactose, xylose va uronic a:
sulfate cia rong niu. Thi du: fucoidan chiét tir Ascophyllum nodosum chira cac dudng fucc
xylose, galactose, vét mannose, glucuronic, mannuronic, guluronic acids, ngoai
polysaccharide con chira luong dang ké sulfate. Nhém sulphat tham gia trong chu tric «
Fucoidan gén vao vi tri C4 (t6i 30% trong mét xich fucose). Ester sulfate & vi tri C-4 ctia fuc
va galactose.Sulfated polysaccharide khong doc ddi voi ngudi, ma gop phin quan trong tao r
hoat tinh sinh hoc cia né [4].

Céu triic ctia Fucoidan giéng v&i cAu truc ciia chondroitin sulfate, ¢6 mach thing véi dor
céu tric (1 - 6)-B-D-galactose va hoac (1 — 2)-B-D-mannose, ¢é phin nhanh tai vj tri (1 —>
va hodc (I — 4)-a-L-fucose, (1 — 4)-a-D-glucuronic acid, B-d-xylose déu cudi va dai khi
— 4)-a-D-glucose. Céac dang ciu trac dién hinh voi lién két (1 —» 3) cta Fucoidan dude tr
bay trén hinh 1.

Einh |. Bon vi chu triic ciia Fucoidan: lién két (1 - 3) [5]

3. Tinh chit hoa li cia Fucoidan

Noi chung, Fucoidan cé trong. lucmg phén tir khong lon. Trong luong phan tir phu thy
vio qué trinh chiét tach véi su sir dung cac hoa chit khic nhau. Qua trinh chiét tach véi cac
nhan khéc nhau ciing c6 thé gay nén hiéu tng gdy mach polysaccharide. Do dé, tir mét lodi rc
¢é thé thu duge cac phéan doan v&i cac trong lugng phan tr khac nhau. Khi ha d6 axit cia d
chiét t&i pH 2.0 dé két tha Fucoidan tir Hizikia fusiformis, ngoai phén doan ¢6 trong luong pl
tir 105 kDa con thu duge phin doan cé trong lugng phan tir 26 kDa [5].
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Hinh 2. Phd héng ngoai ciia cic phan doan Fucoidan khac nhau tir rong Néau Fucus Vesiculosus [6]

Phé hdng ngoai ciia phan doan polysaccharide chiét tach khac nhau tir F ucus Vesiculosus
cho théy hp thy cia nhém sulfate duge dic trung & mot s6 tin s6 nhy 820 cm™, 844 cm™' (tai
C-4 cia fucose), 1225 - 1255 cm™, 1425 cm - 1,1730 cm™ (hinh 2). Phé 1H NMR ctia fucan cho
thay dai c6 cuong dd manh & | 4 ppm la do 6-deoxlsugar proton tao nén, twong mg vdi sugar
trung tinh chinh trong fucan — fucose (hinh 3) [6].

¢ Fucoidan ¢ d) nhét khéng cao 14m. D6 nhot khong cao chinh 1a do polysaccharide nay
chiét tir cac loai rong ndu khac nhau thudmg ¢6 mach khong dai va trong luong phén tir khéng
Ién. Fucoidan cé tinh chit ho hoc dic biét, tinh chat hru bién khi nhiét do thay déi.

HOD
Fuc-CHy

| rl i i h P P |

[T [X] [.X] X} at 7 s K] pom

Hinh 3. Phd 1H NMR ctia polysaccharide chiét tr Fucus vesiculosus (D;0, 70°C) [6}

4. Hoat tinh sinh hgc cia Fucoidan

Gidng nhu Heparin sulphat, Fucoidan ¢4 hoat tinh sinh hoc rit cao, ¢ nhiéu tinh qhét sinh
hoc khac nhau dang quy nhu chéng khéi u, ting cudng mién dich chong khang bd thé, chéng
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oxy hod, chbng déng mau, chong tao huyet khéi, chong sur phét trién va bam dinh té bao 1
vay Fucoidan ¢6 tac dung bao vé té bao chéng nhidm khuén. Dic biét 4 hoat tinh chdng ung
(anticancer) chéng carcinoma.

- Fucoidan han ché sir phdt trién ciia té bao ung thi

Cac nha khoa hoc Nhit Ban cta trudmg Dai hoc Mie, khi khao sét tac dung cia 46
rong bién dbi véi ung thu (4 rong luc, 21 ndu va 21 do) d3 nhén thiy: Hoat tinh ngén ngira
thrr Ehrlich carcinoma thé hidn rat rd nét dbi véi rong ndu: Laminaria japonica (57,6
Scytosiphon lomentaria (69,8%), Lessonia nigrescens (60,0%), Sargassum ringgoldia
(46.5%), rong d6 Porphyra yezoensis (53,2%), Eucheuma gelatmae (52,1%) va Enteromor
prolifera (51,7%).

Téc dyng han ché sy phat trién cia té bao ung thu Sarcomal 80 con dwge cic nha khoa
Nhét ban cua trudng Pai hoc Kitasato University theo déi thly & fucoidan tir lodi Lamin
religiosa Wodic tUr Eisenia bicycli , Sargassum kjellmanianum .

Két qud nghién ctru hi¢u qua cha fucoidan tir rong Mekabu (Nhat Ban) (Undc
pinnatifida) dbi véi chudt tring mang t€ bao ung thu P388 cho thiy: su sdng sét duge kéo
hon d8i v&i chudt duge xir i fucoidan 4 ngay trude khi cho mang té bao ung thu so véi ct
khéng duoe xir 1i fucoidan. Fucoidan ting dang ké hoat tinh diét té bao ciia NK va ting Iu
IFN-y do té bao T san xuét [9].Cac nha khoa hoc nay cho ring hoat tinh chéng u lién quan
sw ting cudmg hé mién dich cia co thé, nhu la chét hoat hoa hé ludi ndi mé (reticuloendothel;
téng cudng kha niing tiéu digt cac thyc thé la cia dai thic bao (macrophage) Fucoidan tic &
nhu 13 tin hidu thir hai dé hoat ho4 cac dai thyc bao. Fucoidan ciing c6 tac dung pha huy cac
thuc bao da gia cbi.

Thi nghiém trén dong vat sir dung fucoidan tir rong Cladosiphon okamuranus dé han ché
phat trién cla té bao ung thu trong chudt tring cho thiy: sy phét trién cia ung thr Sar@ma
(S- 180) bi han ché rit rd tir 27,83%. dén 33,97% bai fucoidan nay. Co ché cila higu img chér
¢6 thé lién quan dén tich chét chong Oxy hoa cia polysaccharlde ndy. Ngoai hoat tinh sinh
néu trén, Fucoidan cén ¢6 hoat tinh khang khuén, khéng virus rat manh.

- Tinh chdt khdng khudn, khdng virus cia Fucoidan

Vi khudn da day dudng ruot Helicobacter pylori rat nguy hiém. Vi khuan nay cung a1
dé cho ung thu da day phat trién. Vi khuén nay lai ¢6 tinh khang thuoc rat manh. Vi vy var
tidu diét vi khuin da day rit khé khin. Ngudi ta dd phat hién ra rang fucoidan tr mét s |
rong nau nhu Cladosiphon hodc tit Adenocystis utricularis (ho Adenocystaceae,
Ectocarpales) c6 tinh chit chéng vi khudn nay rét rd rét. Polysaccharide nay con c6 tinh kh
rat manh cac virus herpes simplex 1 va 2, nhung khéng doc vai té bao. Higu irng chong nhi
khudn ciia Cladosiphon fucoidan c6 tic dung bao vé mang rudt truée nguy co nhiém khuan
giam nguy co ung thu rudt [10].

Sulfate Fucmdan tach dugce tir rong Nau Fucus vesiculosus nhd sic ky trén ¢dt voi
Sephadex C25, sau d6 v&i QAE-Sephadex A25, sau d6 tiép tuc loc gel vdi Sephadex G
Sephadex G100, cubi cting bing HPLC véi ct Shodex lonpak $-804 c6 tinh chit irc ché h
tinh enzim kich thich tao HIV nhur vy ¢6 tinh chit chéng HIV [11].

Fucoidan thu dugc tir rong Nau Undaria pinnatifida (Mekabu) c6 ti 1€ fucose va galact
gan bang 1,0: 1,1 va 4% thay thé sulphat 13 0,72; trong lugng phan tir 9.000. Fucoidan nay cd t
chat khang rit manh cic herpes simplex virus lpai 1 (HSV-1), 2 (HSV-2) va cytomegalovi
ngudi [12]. Hoat tinh chdng virus cia Fucoidan nay dugc trinh bay trong bang 2.
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Bdng 2. Hoat tinh chéng virus cia Fucoidan tir Undaria pinnatifida (Mekabu) [12]

Virus Cytotoxicity Antivirus activity
(CC50, mg/ml) (IC50, mg/mi)

a b

HSV-1 > 2000 2,5 14

HSV-2 > 2000 2,6 5,1

HCMYV ) > 2000 L5 16

Influenza A virus > 2000 15 55
Poliovirus 7 > 2000 > 100 > 100
Coxsackie virus . >2000 > 100 > 100

a: MAu duoc thém vao méi truémg sau khi nhiém khuén 1gid;
b: MAu dugc thém vao méi trudng ngay sau khi nhiém khuén.

1. UNG DUNG CUA FUCOIDAN

Trén thé gidi, viée nghlen clru ng dung Fucondan duge bit ddu manh m& tir nhimg nam 80
ctia thé ky 20. Hién nay, da c6 nhiéu cong bd vé viéc khao sét nguyén lidu, chiét tach Fucoidan
cling nhu tinh chét cia polysaccharide ndy, dic biét 1a hoat tinh sinh hoc cia nd. Téi nay,
Jucoidan di c6 img dung thyc té trong san xuit thudc chéng phong xa, diéu tri bénh nhén ung
thir.

1. Thude phong chéng ung thir trén co s& Fucoidan

Ngay nay, Fucoidan da dwgc sir dung nhu la thudc chong ung thu cé h1¢ll qua. O Nhat Ban,
ngudi ta da san xudt vién nang Fucoidan oligosaccharide. Vién nang Fucmdan ndy co tic dyng
nhu 13 chat irc ché di can u mdi sinh va chéng ndm. Mot vién nang gdm (mg): Fucoidan 25,
lactose 50, starch 23, va magnesium stearate 2 [13].

Trén thj truong Chéu Au di xuit hién MODIFILAN, Day la san phém clia cac nha khoa
hoc Nga san xuét, do nhu ciu birc bach cia viée khac phuc cac hiu qua cia tai nan nha may dién
nguyén tir Chernobyl dé lam thudc c6 tic dung han ché ung thu.

Trong thanh phin cia MODIFILAN, Fucoidan 1 chinh, chiét t rong Nau Laminaria
Japonica, ngoai ra con c¢6 Laminarin va Alginate va iod. Mét lop MODIFILAN chia 500 mg
Fucoidan cung ta dugce vai gia ban 29 USD [14].

O nude ta, Fucoidan dugc bit du nghién ciru & mot sé noi nhur Vién Hai dwong hoc Nha
trang, Phan vién Vit liéu tai Nha Trang va Vién Hoa hoc ciha Vién Khoa hoc & Cong ngh¢ Viét
Nam. Hién nay viéc nghién ciru cha yéu tdp trung vao viéc khdo sat nguyén liéu cho chiét tich
Fucoidan ciing nhu nghién ciru mét s4 tinh chit cia polysaccharide ndy. Vi¢c nghién ciru img
dung vao thyc t€ 1am dugc phim da bit dau dugc trién khai nhung chua c6 san phdm lwu hanh
ciing nhu chua c6 két qua img dung nao vé vén dé nay duoc cong bd.

Gan day nhét da xudt hién nhung nghién cim sir dung rong bién 1am phuong tlf;n phong
chéng ung thur. Cac nha khoa hoc ctia Vién Khoa hoc va Cong ngh¢ Viét Nam va céc thay thubc
dugce khoa Y hoc ¢b truyén Quan doi di nghién ciru tao ra thude SALAMIN [15].
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"SALAMIN" 14 bai thudc sir dung két hop sinh khéi khod cia hai loai rong bién Coén
(Ecklonia kurome oskamure) va Hai tao (Sargassum pallidum (Turn) C.Ag) dé phong chéng u
thu. San phim dugc déng thanh vién nang cé trong lugng 500 mg. SALAMIN c6 kha nang
ché sy phat trién, nhan Ién cia t& bao ung thu Sarcom 180 trong thir nghiém in vivo trén ch
bach va da dugc tién hanh thir nghiém trén 205 bénh nhin tinh nguyén tai bénh vién K Ha Noi

Nhu vy, SALAMIN chi sir dung sinh khéi khé cia rong bién, chua sir dung tryc tiép he
chit chinh c6 tic dung phong chdng ung thir cia rong bién,

Nhur da trinh bay & trén, Fucoidan 1a mjt dugce phém rit c6 gia tri. Nudc ta ¢6 nhidu ngu
rong bién dugc pham quy gid c6 chira Fucoidan [14). Nhung viéc khai thac, sir dy
polysaccharlde ndy. chua duge triét dé, méi chi sir dung trong tong thé sinh khéi cua rong bié
Dé sir dung triét dé va c6 hidu qua hon, chung t6i tap trung vao nghién clru chiét tach va ti
chét, dc biét chi y t&i hoat tinh sinh hoc cia né.

2. Tac dl_mé trir bénh dém tring cho tém cia Fucoidan

Chinh vi c6 tinh chat khang virus rit manh, ma Fucoidan cé higu qua rat rd rét trong t
dung trir bénh dém tring cho t6m. Tac dung ndy di dugc thir nghiém tai Thai Lan. Cac tac g
Thai Lan cho thiy Fucoidan c6 téc dung trir bénh dém tréng cho tém Penaeus monodon do vir
dbm tréng White Spot Syndrome virus (WSSV) giy nén. Két qua thi nghiém cia: Fucoidan t
dugc dua vao thirc an cho hai loai tdm ¢6 trong luomg 5-8 va 12 - 15 g trudce va sau khi nhié
bénh. Sau 10 ngay bij nhidm virus, téc d6 sdng s6t cta 2 loai tom trén 14 46% va 93% {16].

Tai Nhat Ban, Fucoidan thé tir rong niu “Okinawa-mozuku”, Cladosiphon okamuram
dugc sir dung trir bénh dém tre"mg cho tom (kuruma shrimp) Penaeus japonicus Fucoidan tl
dirgc tron vao thirc dn cho t6m véi liéu legmg 60 and 100 mg PPF/kg tdm/ngay. Tdm dugce cl
an thirc an nay trong 15 ngay Trong 4 ngay dau, két qua tac dung cua thirc &n pha trén Fucoid:
thd chua o rét. Két qua song sét cla tdm duge kiém tra sau 10 ngdy. Ti 1€ sbng s6t ciia®m
77% & nhém dugce n thirc dn pha tron 60 mg va la 76,2% & nhom duge dn thirc an pha trén 14
mg Fucoidan thé. Ti 1& nay cao hon nhiéu so v&i nhém ddi chimg 12 0% vot P < 0,01 {17].

Thir nghiém d6i v&i tdm c6 kich thude khic nhau cho két qua séng s6t khac nhau khés
nhiéu. Tém co kich thudc nho (8,2 g) o ti 16 séng s6t thip hon mét chit so véi tém ¢6 ki
thude lon hon (12,2 g). Nhung trong ca hai trudng hgp, hiéu qua sir dung thirc dn pha tr(
Fucoidan thé déu cao.

V6i nhitng vai trd ciia Fucoidan trong doi séng kinh té quéc dan c6 tdm quan trong va
nghla 16n nhwr vdy, thém vao do, nude ta ném trong khu vyc nhigt doi néng 4m, cé ving bi
rong lom, co nhleu kha nang cung cép nguon nguyén liéu rong bién cho sin xuit Fucoidan,
viy, chiing t5i tién hanh nghién ciru chiét tach Fucoidan tir rong ndu va hién nay dang trong gi
doan hoan thién quy trinh. Nhitng két qua cia ching tdi s& dugc cong bd trong cac bai bao s:
nay. Chiing t5i hy vong ring Fucoidan do chiing t8i chiét tach s& nhanh chéng durge dura vao irr
dung thyre t& mdt cach ¢6 higu qua.

III. KET LUAN

Fucoidan 13 mot polysaccharide dwgc chiét xudt tir nhiéu loai rong nfu 13 m
polysaccharide c6 hoat tinh sinh hoc cao, dic biét hoat tinh chéng ung thu, hoat tinh khar
khuén, khang virus rit manh, Fucoidan cd nhitng ung dung quan trong nhu: san xuét thut
phong chéng ung thu, thudc ¢ hidu qua phong trj bénh ddm triing cho tém.

Nudc ta nim trong vung khi hiu nhigt déi, c6 ving bién rong 12 didu kién thudn tién ch
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rong bién ty nhién phat trién ciing nhir nudi trong rong. Clng voi tAm quan trong va y nghia cla
Fucoidan trong ddi song kinh te quédc dan, ching ta can nhanh chéng nghién ciru san xuit dua
Fucoidan véo (rng dung thyc té.
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SUMMARY

FUCOIDAN, THE POLYSACCHARIDE FROM THE BROWN ALGAE, A POTENT
BIOACTIVE PRODUCT USED IN MEDICINE AND MARINE CULTIVATION

Fucoidan (fucan sulfate) is a fucose-containing sulfated polysaccharide from many speeci
of brown algae (Phaeophyceae). These sulfated fucans and fucoidans have many pote
biological activities. These fucans shown to contain a poly-a-(1 3)-fucopyranoside backbo
with a high degree of branching, mainly of a-(1 2)-linked single units. Some fucopyrano
residues are sulfated at O-4 (mainly) and O-2 positions.

The Fucoidan showed various biological activities like anticoagulant, antioxydai
especially, anticancer, antivirus.

This fucoidan also showed potent antiviral activities against white spot syndrome vir
(WSSV), that causes infection in shrimp Penaeus monodon, kuruma shrimp Penaeus japonicu:

Thus, it is necessary to produce the fucoidan for use. Nowaday in our laboratory we car
out the isolation the Fucoidan from several speecies of brown algae of order laminariale® cla
phaeophyceae.

Dia chi: Nhgn bai ngay 12 thang 7 ndm 20t
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