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TONG QUAN DOC TO SINH HOC BIEN 

Pham Quoc Long', Nguyen Van Son' va Pham Minh Quan^ 
7- Viin Hod hpc cdc Hap chdt thien nhien, Viin Khoa hpc vd Cong ngh? Viit Nam 

2- Truang Dai hpc Bach khoa Hd Npi, Bp Giao due vd Ddo tao 

I. Md DAU 

LTnh vyc dgc tl, dac bift la dgc td bien da thu hiit dugc sy quan tam dac bift cua cac nha 
khoa hgc biln fren khip thi gidi. Dgc to bien mgt mat la hiem hoa nguy hiem den sure khoe cua 
con ngudi va dgng thyc vat, mat khac cac chat dgc sinh hgc nay lai cd the dugc sir dung de giai 
ma cac ca chi sinh hgc, tin cong cac te bao ung thu hay dimg lam thudc giam dau. Nghien ciru 
dgc to hgc co the giai quyet cac van de cd lien quan den cau tnic, tinh chat boa hgc, boat tinh 
sinh hgc, nguon san xuat ciing nhu cac anh hudng kinh te cua chiing. Phan Idn nhirng vy ngp 
dgc sinh vat bien la do an ca hoac cac dgng vat bien khac bj nhiem dgc, mac dii vay cung co 
trudng hgp bj ngo dgc thong qua tiep xuc da va ngay ca thdng qua hd hap. 

Phin Idn cac chat dgc bien la san pham dugc tao ra tir vi tao (microalgae), dugc bift la 
tao giap (dinoflagellates). Co mgt sd it dugc tao ra tir khuan bien (marine bacteria), va rat it 
dugc tao ra tir tao Idn (macroalgae). Ngoai ra, mgt sd dgng vat bien cd the sinh tdng hgp ra 
cac dgc to peptit va protein va su dung nhu nhirng vu khi sinh hgc de ty ve cung nhu tan 
cong con mdi. Cac dgc td cd mat khap nai trong he sinh thai bif n, phan Idn chiing la nhirng 
hgp chat phan tir nho va khong chua lien ket peptit, ben vdi nhift va axit. Do dd, no gan nhu 
khong bj phan buy bdi qua trinh che bien thong thudng nhu xao nau hay ngay ca trong cac 
thyc pham dong lanh [1,2]. Mgt lugng rat nho dgc to bien cd the gay ngg dgc, vi du lieu 
lugng gay ngg dgc ciia Ciguatoxin ddi vdi ngudi la 70ng/kg [3]. Maitotoxin con dugc cho la 
CO dgc tinh manh ban Ciguatoxin vdi gia tri LD50 fren chugt thi nghifm la 50ng/kg. Nguon 
goc sinh ra dgc td la vo ciing da dang va no cd the tac dung len hang loat cac chirc nang sinh 
bgc khac nhau [4]. Cac dgc to nay chu yeu tan cdng vao cac kenh van chuyen ion hoac uc 
che cac thu the nhan biefnicotin, tuy nhien ciing co mgt vai trudng hgp la cac chat dgc tac 
dgng den qua trinh frao ddi oxy hay pha buy hong cau... 

Cho den nay da co nhieu dgc to bien dugc sir dung de nghien ciru cac ca che gay dgc 
doi vdi dgng vat, dat bift la nghien ciru sy boat dgng cua cac kenh van chuyen ion. Vi dy 
dien hinh la Tefrodotoxin dugc su dung rgng rai frong vifc nghien cuu kenh van chuyen 
Natri [9], hay vifc su dung axit okadaic trong viec nghien cuu cac enzym protein 
phosphatase [10]. Ngoai ra, cung da co vai chuc hgp chat dang dugc thu nghifm trong cac 
giai doan lam sang va tien lam sang phat frien thuoc, trong do da cd mgt vai chat dang luu 
hanh fren thj trudng nhu Trabectedin^"^ (Ecteinascidin 743) [II], Aplidine [12] va 
Ziconotide , conotoxin dau tien dugc luu hanh tren thj trudng lam thudc giam dau [14]. 

Mgt nhom dgc to dugc nghien ciru dac bift trong suot 20 nam qua do la cac dgc to 
peptit (conotoxin) dugc tao ra bdi loai dc coi Conus sp. [13]. Co khoang tren 500 loai 6c coi 
khac nhau co kha nang tong hgp conopeptit, trong ngc dgc ciia mdi loai lai phat hifn tren 
dudi 100 conopeptit rieng bift, do dd co it nhit khoang 50,000 conopeptit dgc dugc sinh 
tong hgp bdi cac loai 6c cdi nay. Cac conotoxin khong nhirng da dang ve cau true hoa hgc 
va chiing con co pho tac dgng rgng len cac kenh van chuyen ion khac. Do kich thudc phan 
tir tuang doi nhd (<5kDa), de tong hgp, phan tir bin va cd pho irng dung rgng, cac 
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conopeptit dugc nghien ciru rgng rai trong vifc phat frien thudc. Nam 2007, qua nhieu nam 
nghien ciru lam sang va tien lam sang, conotoxin dau tien da dugc luu hanh tren thj trudng 
lam thudc giam dau, ten thuang mai cua no la Ziconotide ' [14]. 

Nhan thay tam quan trgng ciia boa hgc dgc to bien, trong thdi gian gay day da co nhirng 
dau tu thich dang cho ITnh vyc nay. Da co hang chuc nghin cong frinh khoa hgc co lien quan 
den dgc to bien, trong do phai ke den hang tram bai tong quan toan difn va hf thong ve dgc 
to bien va cac tac dgng cua chiing len sire khoe con ngudi va dgng thyc vat dugc cong bo 
[15]. Leone va cs. Tir Italia va LB Nga [16] de cap den cau true phan tu cua cac ngi dgc to 
(endotoxin) tir vi khuan bif n Gram (-) va thao luan tiem nang ciia chiing lam chat dan dudng 
frong vifc phat trien cac loai thuoc chong nhiem trimg mdi. Co mgt bai ve yessotoxin tuong 
ddi hoan chinh ciia Paz va cs. tir Tay Ban Nha [17] thao luan ve nguon goc, cau true hoa 
hgc, ngudn goc sinh tong hgp va dgc tinh cung nhu nhirng hiem boa ciia dgc to nay ddi vdi 
sire khoe con ngudi. Berry va cs. tir Miami, Florida [18] tong quan ve dgc to tao lam va kha 
nang irng dung ciia chiing lam chat diet tao, dift co va dift con triing. Dat biet, co mgt bai 
tong quan rat hf thong cua Noguchi va Arakawa tir Nhat Ban [19] ve sy phan bo va bam 
lugng cua Tetrodotoxin trong cac loai dgng vat bien khac nhau va trong cac ca quan ciia 
chung. Deeds va cs. Tir Nam Phi va Hoa Ky [20], lai co mgt bai tdng quan ve tam quan 
frgng cua phuang thirc cho an va qua frinh nhiem dgc ciia mgt so loai sinh vat bien doi vdi 
Saxitoxin va nhirng chi dan dac bift ve dgc td PSP tac dgng den con ngudi. Doi vdi 
Brevetoxin, mgt chat dgc than kinh dugc tao ra chii yeu tir loai tao giap Karenia brevis, da 
cd mgt bai tdng quan ve djch te hgc va nhiing de xuat ve viec ngan chan sy nhifm dgc tir 
Brevetoxin dugc viet bdi Watkins va cs. tir Florida [21]. Ngoai ra con mgt loat cac bai tdng 
quan ve dgc to bien khac nhu azaspiracid, mycosporine, axit domoic, axit akadaic, 
microeystin... 

Ci Vift Nam, cac nghien ciru ve tao dgc va cac dgc to bien con tan man va chua co hf 
thdng. Tao bien dgc hai ciing da dugc khao sat tai mgt so nai nhu vimg bien Thira Thien -
Hue, vjnh Bac Bg. Ngoai ra con c6 mgt so nghien ciru ve cac dgc to rieng re nhu 
Tefrodotoxin va Saxitoxin va cac trudng hgp ngg dgc co lien quan den cac dgc to nay [5]. 
Cac vi tao bien dgc hai thudng phan bo tren cac ran san ho [6]. 

II. DOC TO TlT SINK VAT BIEN 

1. Doc to tir Tao Giap 

Tao giap la cac sinh vat nhan that co kha nang quang hgp va dugc phan chia vao gidi sinh 
vat nguyen sinh [22]. Cac sinh vat nay san sinh ra hang loat cac chat dgc chuyen boa thir cap, rat 
nhieu trong sd chiing hoan toan khdng dugc tim thay trong cac sinh vat fren can [23]. Cac dgc td 
dugc sinh ra tir tao giap cimg vdi Tetrodotoxin la nguyen nhan chinh gay ra cac vu ngg dgc tren 
pham vi toan the gidi [24]. 

1.1. Saxitoxin 

Saxitoxin (1), Neosaxitoxin (2) va cac dan xuit cua chiing la cac boat chat chinh gay ra 
cac vu ngg dgc te lift do an phai cac loai nhuyen the hai manh vd (PSP). Saxitoxin lan dau 
tien dugc phan lap tir loai trai Alaska Saxidomas giganteus, cho den nay da co han 30 dan 
xuat Saxitoxin khac nhau dugc phan lap tir dgng vat hai manh vo, tir tao giap va ca tir tao 
lam. Ngoai ra Saxitoxin cung dugc tim thay la thanh phan chinh trong chat dgc ciia loai ca 
ndc nude nggt [19,20]. Cac loai tao giap chinh san sinh ra saxitoxin bao gom Alexanidrium 
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caienella. A. tamarense, Gymnodinium catenatum va Pyrodinium bahamense [20]. Saxitoxin 
la mgt chit dgc manh doi vdi dgng vat co vii, gia tri LD50 tren chugt ciia nd la lOpg/kg. Chat 
dgc nay ire chi kenh van chuyen Natri bang lien ket tai viing 1. 
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7.2. Axit Okadaic 

Axit Okadaic (3) va cac dan xuat ciia no bao gdm Dinophisistoxin-1 (4), 
dinophisistoxin-3 (5) va pcctenotoxin (6) la cac hoat chat chinh gay nen cac vu ngg dgc 
tieu chay xay ra kha pho bien tren the gidi, cac dgc td nay deu dugc sinh ra tir tao giap loai 
Dinophysis sp. [22,26,27]. Tat ca cac dgc to tren, trir Pcctenotoxin, ire che enzyme protein 
phosphatase 1 va 2A rat manh, tuy nhien dgc to ciia axit Okadaic va cac dan xuat ciia chung 
tren dgng vat co vii chi d mire trung binh, gia frj LD50 tren chugt la 160-500pg/kg. Hifn nay 
da CO tren 20 dan xuat ciia axit Okadaic dugc phan lap tir nhuyen thf va cac loai tao Giap 
thugc hai giong Dinophysis va Prorocentrum [26]. 

HO 

3:R,=R2=H 
4:R,=H, Rj.M. 
S:R,=acyl, R^^Me 

1.3. Spirollt vd cdc imin vong 

Spirolit A (7) lan dau tien dugc phat hifn trong tuyln tieu boa ciia con vem va con difp tai 
Nova Scotia, sau do dugc tim thay trong loai tao giap Alexandrium ostenfeldii [30]. Spirolit va 
cac dan xuat ciia no tan cong vao cac thu the nhan bilt nicotin va carinic. Gymnodiamin (8) la 
mgt hoat chat chinh gay nen cac vu ngg dgc thin kinh do an phai loai hau New Zealand [30], 
dgc to nay dugc tao ra bdi loai tao giap Karenia selliformis. Gymnodiamin co gia frj LD50 
96ng/kg tren chugt va no tan cong vao mgt loat cac thu thi nhan bilt nicotin axetylcholin khac 
nhau (Molgo va cs. 2007). 
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1.4. Cdc Polyete dpc 

Cau triic hinh chiec thang trong dgc to bien dugc phat hifn lan dau tien vao nam 1981 bing 
tia X bdi Lin khi nghien ciru cau tnic ciia Brevetoxin B (9) [31], ke tir do cho den nay da co rat 
nhieu dgc to polyete dugc phan lap tir tao giap va cac dgng vat an tao giap. 

Brevetoxin A (10) dugc phat hifn sau do con the hifn dgc tinh manh ban Brevetoxin B. Ca 
hai hgp chat tren deu the hien dgc tinh cao d chugt, gia trj LD50 vao khoang 50pg/kg, dac bift 
chung the hifn dgc tinh vdi ca rat cao (LCjos ~3-15ng/ml). Da co tat ca 15 Brevetoxin dugc phan 
lap tir loai Karenia Brevis cho den nay [32]. Brevetoxin boat hoa kenh van chuyen Natri bang 
lien ket tai viing 5. 
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Brevetoxin va cac dan xuat ciia chiing la nguyen nhan gay ra cac vu ngd dgc than kinh do 
an phai cac loai nhuyen the hai manh vd nhiem dgc (NSP). 

Ciguatoxin la boat chat chinh gay nen cac vu ngg dgc Ciguatera do an phai mgt so loai 
dgng vat bien nhiet ddi va can nhift ddi tai mgt so thdi diem va thdi gian nhat djnh. Ciguatoxin 
lan dau tien dugc phan lap tir loai ca chi vang do Thai Binh Duong Lutjanus bohar [33,34]. Chat 
nay sau dd dugc phan lap dudi dang tinh khiet tir luon bien Moray, loai Gymnothrax javanicus, 
va dugc xac djnh cau triic la mgt polyete cd cau true chiec thang kha phirc tap (11) [23,34,35]. 
Tren thyc te Ciguatoxin la mgt san pham chuyen hoa ciia Ciguatoxin 4B (12), trong do 
Ciguatoxin 4B dugc tao ra tir loai Gambierdlscus toxicus, dgc to nay dugc chuyen hoa thanh 
Ciguatoxin trong cac dgng vat bien dgc theo chuoi thirc an [35]. Cho tdi nay da co fren 30 
Ciguatoxin dugc phat hifn va phan lap tir ca va tao giap. Gia trj LD50 ciia Ciguatoxin tren chugt 
0.25pg/kg va no boat hoa kenh van chuyen Nafri bang lien ket tai viing 5. 
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Yessotoxin (13) la mgt polyete dugc phan lap tir loai difp Patinopecten yessoensls va da 
tirng dugc cho la mgt boat chat chinh frong dgc to gay bfnh tieu chay [36]. Tuy dugc phat hifn 
dau tien frong con difp, Yessotoxin lai dugc tao ra tir tao giap loai Protoceratium reticulatum va 
Lingulodinium polyedrum, cho tdi nay da co 22 dan xuat khac nhau cua Yessotoxin dugc phan 
lap. Chat dgc nay co the gift chet chugt frong vai gid vdi lieu lugng 100-200pg/kg va cung la 
mgt dgc to te bao rat manh. Yessotoxin boat hoa mgt so loai kenh van chuyen canxi nhat djnh. 
Gan day thi.yessotoxin khdng con dugc cho la dgc chat chinh ^ay nen DSP do dgc tinh cua 
chiing qua dudng uong thap va khong cd boat tinh gay tieu chay ddi vdi chugt nghien curu [27]. 

H H H H H 

Maitotoxin (14) dugc phan lap tir loai tao giap Gambierdlscus toxicus va mgt sd loai dgng 
vat an tao giap. Chat nay dugc dat ten theo tifng Tahiti cua loai ca dudi gai Ctenochaentus 
striatus, loai ca thudng xuyen sinh ra cac vy ngd dgc Ciguatera tai Tahiti [7]. Maitotoxin la mgt 
polyete co cau tnic phirc tap nhat va cung la hgp chat khong phai protein cd dgc tinh manh nhat 
dugc phan lap tir ty nhien cho tdi nay, gia trj LD50 fren chugt la 50ng/kg (gip 160 lin so vdi 
Tetrodotoxin). Maitotoxin lam tang sy tham thau ciia mang tl bao doi ion canxi thdng qua mgt 
CO chf van chua duac biet. 
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Loai G. toxicus tao ra mgt loat cac polyete khac nhau vdi cac boat tinh sinh hgc rit manh, 
frong so do Gambierol (15) la mgt chit uc chi rit manh kenh van chuyen Kali vdi gia tri IĈ o la 
I,8ng/ml va gay dgc tinh trfn chugt vdi gia frj LD50 la 50ug/kg [37]. 
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Ngoai ra con rat nhieu cac polyete dgc khac dugc san xuat bdi tao giap, di chuyen dgc theo 
chudi thiirc an va thudng dugc tich luy trong ca the ciia cac loai nhuyen the hai manh vo gay ra 
cac vu ngd dgc fren ngudi va dgng vat do an phai cac loai nhuyen the nhifm dgc. 

1.5. Polyketit manh ddi 

Tao giap loai thugc giong Amphidinium cd the san sinh ra nhirng Polyketit mach sieu dai, vi 
du nhu AmphidinoI-3 (16), day la chat dgc gay pha buy hong cau rit manh [23]. Cac loai tao 
giap song cgng sinh thugc gidng Symbiodinium lai cd the sinh ra cac Polyhydroxi macrolit nhu 
Zooxanthellatoxin, Zooxanthelamit va Symbiodinolit (17), cac hgp chat tren boat hoa kenh 
van chuyen Natri va gay dgc than kinh [38,40]. 
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Trong sd cac macrolit dugc tao ra bdi tao giap, dac bift phai ke tdi Goniodomin A (18) 
dugc phan lap tir loai Alexandrium hiranoi (chat nay trudc do dugc phan lap tir loai Goniodoma 
pseudogonyaulax) co dgc tinh rat manh vdi ca va kinh thich sy boat dgng cua enzyme ATPase 
ca bap [41]. Prorocentrolit (19), dugc tao ra bdi loai Prorocentrum sp., la mgt macrolit dac bift 
vdi nhom chirc imin, hgp chat nay dgc frung binh vdi chugt vdi gia frj LD50 400pg/g [42]. 
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2. Doc to tir Tao lam 

Tao lam bien sinh ra nhting dgc td rat manh, tuy nhien chua cd nhilu cdng bo ve cac trudng 
hgp ngg dgc do tao lam gay ra. Tren thyc te mgt sd loai tao lam, dat bift loai Lyngbya 
majuscule, san sinh ra hang loat cac hgp chit chuyen boa thu cip cd dgc tinh rit cao, trong dd 
rit nhilu chat dugc tim thay frong hai mien va 6c biln [43,44]. 



596 Tuyen tap Hpi nghi KHOA HQC TOANQUOC V^ SINH HQC BltN VA P H A T T R | £ N B ^ N VLTNG 

2.1. Microeystin 

Nodularin (20) la mgt Pentapcptit dgc mach vong dau tien dugc phan lap tir loai tao lam 
nude Ig, loai Nodularia spumigena. Ciing vdi mgt so Heptapeptit vong khac cac Nudolarin dugc 
ggi chung la cac Microeystin. Mgt chat tuang ty vdi Nodularin la Motuporin dugc tim thay 
trong loai hai mien Tlieonella swinhoei, thyc chat dgc to nay dugc tao ra bdi loai tao lam song 
cgng sinh vdi hai mien. Mgt dgc to Microeystin pho bien nhat va ciing dugc cho la cd dgc tinh 
manh nhat la Microcystin-LR (21), lieu lugng LD50 ciia no fren chugt la khoang 50-60pg/kg. 
Microeystin la cac chat boat hoa rat manh trong thuoc dieu trj ung thu, hoat ddng dya tren co 
che ire che cac enzyme protein phosphatase 1 va 2A [45,46]. 
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2.2. An til a toxin vd Kalkitoxin 

Trong so cac hgp chat chuyen hoa tir loai L. mauscula thi co hai dgc to dugc quan tam dac 
biet la Antiiatoxin (22) va Kalkitoxin (23), hgp chat 3 boat hoa kenh van chuyin Natri trong 
khi do hgp chat 4 lai co hoat tinh uc che kenh van chuyen nay [47]. 
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2.3. Alkaloit 

Anatoxin-a (24) va Homoanatoxin (25) la nhirng chit dgc thin kinh dugc tao ra bdi cac 
loai tao lam thugc cac gilng Anabaena, Oscillaria, Cylindrosperum va Aphanizomenon [48]. 
Cac chat dgc nay kich thich cac thu thi nhan bilt nicotin acetylcholin ca bip. Gia trj LD50 fren 
chugt ciia chimg khoang 200-300pg/kg. Anatoxln-a (S) (26) dugc tao ra tir loai Anabaena sp. ire 
che enzym cholinease va gia fri LD50 fren chugt kha Idn, 31 mg/kg. 
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CyJindrospermopsin (27) la mgt alkaloit dac biet lan dau tien dugc phan lap tir mgt chimg 
tao lam Australia Cylindrospermopsis raciborskii. Chit dgc nay ngan can sy tong hgp protein va 
gay roi loan hoat dgng ciia gan va than [49]. 
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Loai tao lam Lyngbya majuscule la nguyen nhan chinh gay nen nhirng dj irng tren da kha 
pho bien d viing bien Hawaii, cac trieu chirng nay sau do dugc giai thich do cac Lyngbyatoxin 
va Aplysiatoxin gay ra [50]. Lyngbyatoxin A (28) fren thyc te chinh la Teleocidin dugc tao ra 
bdi giong tao lam Streptomyces va la mgt chat hoat hoa manh trong dieu trj ung thu. Ngoai ra 
lyngbyatoxin cQng duac cho la nguyen nhan gay di img trong cac vu ngg doc riiabien [51]. 

Ngoai cac dgc to tren thi cac loai tao lam thugc cac giong Anabaena, Aphanizomenon va 
Lyngbya cung dugc biet den vdi kha nang san sinh ra Saxitoxin, mgt dgc to rat noi tieng dugc 
tao ra tir tao giap va co lien quan den hang loat cac vu ngg dgc PSP. 

2.4. Polyketit 

Aplysiatoxin (29) va Debromoaplysiatoxin (30) lan dau tien dugc phat hien trong tuyen 
tieu hoa ciia loai tho bien Hawaii Stylochaelus longicauda, sau dd dugc chirng minh la dugc tao 
ra tir loai tao lam L. majuscule chinh la thirc an ciia loai tho bien nay [48]. Mgt vai dan xuat khac 
ciia Aplysiatoxin ciing dugc phan lap tir cac loai tao lam bien khac nhau [43]. Cac chat dgc nay 
la cac hoat chat khang sinh va chong ung thu [52]. 
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Ngoai ra con mgt so polyketit khac dugc cong bo phan lap tir tao lam thugc cac giong 
Lyngbya, Symploca va Scytonema [43,47]. Scytophycin (31) la mgt macrolit dac biet dugc phan 
lap tir loai Scytonema pseudohofmanni. co hoat tinh ire che qua trinh triing hgp actin [43]. 

3. Dgc to tir Vi khuan bien 

Cac hgp chat chuyen hoa thir cap tir vi khuan bien, dac bift la cac dgc to sinh hgc bien, 
dugc tap trung nghien ciiu trong khoang hai thap ky gan day. Sau khi phat hien ra nguon goc 
sinh tong hgp ciia Tetrodotoxin tir vi khuan bien, rat nhieu hgp chat quan trgng khac phan lap tir 
dgng vat bien cung dugc chirng minh la co nguon goc tir vi khuan va di chuyen dgc theo chuoi 
thirc an cim sinh vat. 

3.1, Dpc to Tetrodotoxin 

Tetrodotoxin (32) la mgt trong nhihig dgc to bien dugc nghien ciru nhieu nhat cho den 
nay, dgc to nay co lien quan den hang loat cac vu ngg dgc ca noc tren the gidi. Tetrodotoxin 
dugc phan lap chinh tir ca noc hg Tetraodontidae va dugc tao ra tir khuan bien thudc cac giong 
Vibrio. Pscudoalicronionas va mgt so giong khac [35]. Cho den nay da co tren mudi dan xuat 
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ciia tetrodotoxin dugc phan lap tir rat nhieu loai dgng vat khac nhau nhu sa giong Tarlcha sp. 
[54], coc Costa 'R.\Q.2L Atelopus roads [55], bach tugc dom xanh Hapalochlaena sp. [56], sao bien 
[57], cua xanthid [59]. Tefrodotoxin co tinh ben virng rat cao, Cho vao dung djch HCl 0,3% sau 
8 gid mdi bj phan huy. dun soi d 100°C thi sau 6 gid mdi giam dugc mgt nira dgc tinh, muon pha 
buy hoan toan dgc tinh ciia Tetrodotoxin phai dun soi d 200°C frong 10 phiit [60]. Gia frj LD50 
cua no tren chugt la 8pg/kg [61] va nd iirc che kenh van chuyen nafri bang lien ket tai vimg I. 
Thii vj la ca noc nude nggt lai chua Saxitoxin thay vi Tefrodotoxin [61]. 

HO.. 
+ 

NH-^ 

OH 

32 

3.2. Surugatoxin 

Tieu thu loai 6c huong Nhat Ban Babylonia japonica da tao ra mgt so vu ngg dgc d Nhat 
Ban vdi trifu chimg chinh la giam chiic nang thj lyc. Hoat chat gay ra cac vu ngd dgc nay sau do 
dugc phat hien ra chinh la bdi dgc to Surugatoxin (33), tuy nhien sau dd ngudi ta con phan lap 
dugc Neosurugatoxin (34) dgc gip 100 lin so vdi Surugatoxin. Surugatoxin la cac chit doi 
khang ciia cac thu the nhan biet nicotin axetylcholin [63]. Neosurugatoxin va Surugatoxin dugc 
sinh ra bdi mgt loai vi khuan phan lap tir trim tich trong khu vyc sinh song cua loai 6c huong 
Babylonia japonica [64]. 

.i;:S«^s:tr°H 

4. Doc to tir Tao Idn 

Rong, tao bien dugc su dung rgng rai d cac nude Chau A va nhilu nude khac tren khip thi 
gidi. Trong cac dgc to bien dugc phan lap tir tao Idn, diu tien phai kl den Tetrodotoxin phan lap 
tir loai tao san ho loai Jania sp. [65]. Ngoai ra frong rong nau cung thudng co chua cac 
meroditerpenoit [66], trong do 2p^a-Epitaondiol (35) va mgt so terpenoit khac phan lap frr loai 
Stypopodium flabelliforme dugc thong bao la co hoat tinh tac dgng len sy hoat ddng cua kenh 
van chuyen Natri [67]. 

4.1. Axit Kainic vd axit Domoic 

-Axit a-Kainic (36) dugc phan lap tir loai rong do Digenea simplex va axit Domoic (37) 
phan lap tir loai rong do Chondria armata la cac chit kich thich thu thi nhan bilt glutamat. 
Ngoai ra axit domoic con la mgt tac nhan gay ra cac vu ngo dd gay mit fri nhd do an phai cac 
loai nhuyen the bj nhiem dgc [35]. 
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4.2. Polycavernosit 

Da cd mgt vai cdng bd ve cac trudng hgp ngg dgc do an phai loai rong dd Gracilaria sp. tai 
mgt so khu vyc tren the gidi [33,68]. Polycavernosit A (38) va cac din xuit ciia nd dugc phan 
lap tir loai G edulis va co lien quan den mgt sd vu ngg dgc gay chet ngudi tai khu vyc Guam va 
Philippin [65]. Gia frj LD50 ciia Polycavernosit A fren chugt la 0,2-0,4mg/kg va nd la kich boat 
sy tiep can ngoai bao ciia ion canxi. Dgc to trfn dugc cho la c6 nguon goc tir mgt loai tao lam, 
tuy nhien van con chua dugc khang djnh ro rang. 

HO., 

MeO~' ^ " O 

OMe 
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Ngoai ra con rat nhieu terpenoit gay dgc doi vdi ca da dugc phan lap tir tao Idn [66], tuy 
nhien dgc tinh ciia chiing doi vdi con ngudi va dgng vat co vu van edn chua dugc danh gia. 

5. Doc to tir Hai mien 

Hai mien la nganh sinh vat bien cung cap nhieu hgp chat thien nhien nhat, trong do da co 
vai chuc chat dgc tf bao dugc dang trong cac giai doan thir nghifm lam sang va tien lam sang 
frong dieu frj benh ung thu [59]. Cac sinh vat nay la vat chii cho rat nhieu vi sinh vat cgng sinh 
ma cac vi sinh vat cgng sinh mdi dugc cho la cac loai san sinh ra cac hgp chat chuyen hoa co 
boat tinh sinh hgc cua hai mien [69]. 

5.1. Polyalkylpyridinium 

Cac loai bai mien thugc bd Haplosclerida thudng chira cac mudi 3-alkylpyridinium [70,71], 
mgt vai frong so chiing the hifn dgc tinh doi vdi dgng vat co vu. Vi dy dau tien cho ldp chat nay 
la Halitoxin (39) phan lap tir hai mien loai Haliclona sp., thyc te dgc to nay chinh la hon hgp 
cac muoi oligo va poly cua 3-alkylpyridinium [72,73]. Halitoxin la mgt chat dgc gay phan buy 
bdng cau, nooai ra no con la chat dgc vdi ca, gia trj LD50 ciia halitoxin fren chugt la l,4mg/kg. 
Mgt hgp chat khac co cau fruc tuong ty halitoxin la mgt polyme (40) dugc phan lap tir loai bai 
mien Dja Trung Hai Reniera sarai va dugc ggi chung la cac poly-APs (polymeric 
alkylpyridinium salts). Cac hgp nay the hifn nhieu boat tinh sinh hgc khac nhau bao gom hoat 
tinh gay phan buy bdng cau, gay chet (LD50 fren chugt 2,7mg/kg), va ire che enzym 
acetylcholinesterase [74,75]. 
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n > 8: n=29. 99 

5.2. Cdc chat chu van cua thu the Kainat, Dysiherbaine vd Neodysiherbaine 

Dysiherbaine (41) va Neodysiherbaine (42) la cac chit chii van cua thu thi Kainat nhan 
biet glutamat dugc phan lap tir loai Dysidea harbasea [77]. 

-o,c 

HOgC 

,.OH -OpC 

H02C 

,.OH 

5.3. Cdc dpc to khac tir Hdi mien 

Tir loai Hai mien Lanthella basata con phan lap dugc cac bastadin nhu Bastadin 5 (43) va 
cac dan xuat bromot>TOsin, chiing deu la nhirng chit dilu hoa chgn lgc kenh van chuyin canxi 
[78]. Mgt axylpolyamin mdi, Penaramit (44), dugc phan lap tir loai Penares ajf incrustans dc 
che sy lien ket giira co-conotoxin GVIA vdi kenh van chuyin canxi dang N d nong do pM [79]. 
Cyciostellettamin A-F (A-45), la cac 3-alkylpyridin mach vong dugc phan lap tir loai hai mien 
Slelletta maxima, day la nhirng chat doi khang ciia thu thi nhan biet acetylcholine ca [76]. 
. • Ngoai ra, mgt day cac isocyanoterpenoit va cac terpenoit khac dugc phan lap tir hai mien, 
dgc biet la loai Acanthella sp. Chung thi hifn rit nhieu boat tinh sinh hgc khac nhau bao gim 
dgc vdi ca va dgc te bao, tuy nhien co chi gay dgc cung nhu dgc tinh ciia chiing doi vdi dgng v^t 
cd vu van con chua dugc danh gia. 

X 

Me Mc, Mc H 

If » - - - -
O CI 

O ^ f ' Br 
I OH 

, XX O 
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B l . R2=C,oHj, 

44 
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6. Doc to tir Ruot khoang 

San ho mem la mgt trong so it nhirng dii tugng dugc nghien ciru tap trung va co he thing, 
ket qua la mgt so lugng Idn cac hgp chat chuyfn hoa da duac phan lap va xac dinh ciu triic 
trong do CO cac terpenoit, dac biet la cac diterpenoit [66]. Cembranoit, mot ldp diln hinh cua cac 
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diterpenoit ciia san ho mem, the hien rat nhieu boat tinh sinh hgc khac nhau [80]. Lophotoxin 
(46) va cdc dan xuat cembranoit phan lap tir cac loai san ho cimg giong Lophogoria va 
Pseugopterogogia la cac chat doi khang ciia thu the nhan biet nicotin. Pophotoxin la mgt chit 
dgc vdi gia trj LD50 fren chugt la 8mg/kg va khoa sy lien ket ciia a-toxin vdi thu the nhan bilt 
nicotin ciia tl bao BC3H-1 vdi gia trj IC50 1-2 jiM [81,82]. 

Palytoxin (47) la mgt hgp chat chuyen boa dj thudng xuat hifn trong cac zoanthids cua loai 
Palythoa sp. [35]. Day la mgt chat dgc manh vdi gia trj LD50 fren chugt la 0.45)ig/kg (dgc gap 
20 lan so vdi Tetrodotoxon). Palytoxin lien ket vdi cac enzyme Na,K-ATPase mang te bao va 
chuyen boa chiing tir bom thanh kenh ion, lam tang manh sy tham thau ciia Natri mang te bao va 
dan den cac dong ion Idn di chuyen vao frong [83,84]. Palytoxin la mgt chat boat hoa mdi trong 
dieu trj ung thu da. 
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Palytoxin dugc cho la nguyen nhan gay nen cac vy ngg dgc ca Trich [85], ngg dgc cua 
xanthid [65] va ngg dgc ca filefish [33]. Cac dan xuat ciia Palytoxin da dugc phan lap tir rong 
Do Chondria armata [86], tir tao giap Osteropsis sp. [87], va tir rat nhieu dgng vat song trong 
ran san ho tii' cac cum xanthid. 

7. Doc to tir Giun bien 

Cac dgc to trong cac nganh giun bien chu yeu dugc phan lap trong djch dgc ciia cac loai 
giun san mdi. Phan Idn cac chat dgc td bien nay co cau triic giong vdi nicotin va co ca che gay 
dgc giong vdi nicotin, tuy nhien nhieu chat con dgc hon nicotin rat nhieu lan va tan cong len tat 
ca cac thu the nhan biet nicotin dugc biet cho den nay. 

7.7. Alkaloit tir Giun dot bien 

Loai giun nhieu ta Lumhriconereis brevicirra tiet ra mgt chat nhay cd chira dgc to khi 
chiing bj quay ray. thanh phan hoa hgc mang dgc to trong djch nhay nay dugc xac dinh la 
.Nereistoxin (48). mgt dimet\lamin co chira \6ng 1,2-dithioIan. Day la mgt chat dgc dii vdi 
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dgng vat co vu, LD50 fren chugt la 30mg/kg, chat nay dong thdi dgc doi vdi ca va cd boat tinh 
dift con trimg. Nereistoxin iirc chi thy the nhan biet nicotin axetylcholin va tryc tiep khoa kenh 
van chuyen nay. 

48 

7.2. Alkaloit tir Giun voi bien 

Gan day cac nha khoa hgc phat hien ra rang trong ngc dgc ciia loai giun voi san moi co 
chira cac pyridine alkaloit co chiire nang la nhiing chat dgc te lift khi chiing san moi. Cac dgc to 
alkaloit nay tan cong vao thu the nhan biet nicotin axetylcholin gay te lift va mit chuc nang van 
dgng cua con moi. 

Anabaseine, 2-(3-pyridyl)-3,4,5,6-tetrahydropyridin (49) la alkaloit diu tien frong nhom 
nay dugc phan lap va nhan dang tir cac loai giun vdi san moi, trong do nong do ciia dgc to nay 
kha cao frong loai Paranemertes peregrina [89]. Mgt anabaseine khac (50) co ciu friic giong 
nicotin co kha nang kich thich tat ca cac thu the nhan bilt nicotin axetylcholin dugc bilt cho tdi 
nay, trong khi do nicotin mdi chi kich thich cac thu thi nhan bilt nicotin thugc nao bg [89]. Din 
xuat 3-benzylliden anabaseine, GTS-21 (51), da dugc chi ra la cd kha nang tang cudng kha nang 
tri nhd va hgc t |p cua dgng vat thi nghifm trong cac thir nghifm lam sang va tien lam sang [91]. 
Day la hgp chat dau tien dugc phat hifn co kha nang kich thich chgn lgc thu the nhan biet 
nicotin axetylcholin dang a7. 

O ^ 0-̂ = ^y^^. C H , 
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Mgt loai giun voi san moi khac dugc tim thiy d biln Tay bic Atlantic va Thai Binh Duang, 
loai Amphiporus angulatus, chira it nhit 15 pyridin alkaloit khac nhau [92]. 2,3'-Bipyridyl (52) 
CO the lam te lift con moi chi vdi lugng vlt trong ngc dgc ciia giun voi. NemerteUin (53) la mgt 
pyridin alkaloit co ham lugng Idn nhit trong giun voi la mgt tefrapyridyl cd nhilu diem tuong 
dong vdi fripyridyl nicotin (Nicotellin) co trong thuoc la, frong dd Nicotellin co ciu triic 3 vong 
B,C,D ciia nemertellin [91]. Hoat tinh sinh hgc ciia NemerteUin vin con chua dugc hieu ro rang, 
tuy nhien no da dugc chung minh co kha nang iirc chi qua trinh bam gia cua iu trimg dgng vat 
chan to [93]. 

II 

Co 6 loai frong nganh giun Ham Ta co thi tao ra Tetrodotoxin [94]. Co gia thilt cho ring 

vdTn6 "" " '"^ ^^'^ ^° tetrodotoxin tir loai khuin Phiy Vibrio alginolyticus sing cgng smh 
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8. Doc to tir Nhuyen thi 

Cac loai hai manh vo va cac loai 6c la cac dgng vat an lgc (filter-feeding) do d6 chiing co 
the an toan bg cac loai vi sinh vat bao gom cac loai tao giap, tao lam hay tao cat ma chiing lgc 
dugc, trong dd co ca cac loai co mang dgc td. Cac dgc to nay sau do dugc tich luy trong cac ca 
quan tieu hoa ciia nhuyen the va da gay nen hang loat cac vu ngg dgc doi vdi con ngudi va dgng 
vat [22,33,95]. Cac dgc to vi sinh vat da dugc trinh bay chi tift frong cac phan trudc do do chiing 
toi chi diem qua nhirng dgc to quan frgng trong nganh nhuyen thi. 

8.1. PSP (Paralytic shellfish poisoning, su ngp dpc gay te Hit) 

Saxitoxin, Neosaxitoxin va hon hai muai dan xuat cua chiing dugc tao ra tir tao giap va tich 
luy trong tuyen tieu hoa cua nhuyen the dugc cho la nguyen nhan chinh gay nen cac vy ngg dgc 
te lift fren the gidi do tieu thy cac loai dgng vat co vo vj nhiem dgc. Cac vu ngg dgc cd lien quan 
den dgng vat bj nhiem dgc Saxitoxin fren nen kha pho bien va co xu hudng ra tang trong thdi 
gian gan day. Sy ngg dgc te lift cd the dan tdi tir vong trong mgt sd trudng hgp va hifn tai van 
chua CO mgt phuang phap thich hgp trong viec phan buy dgc to va dieu frj bfnh nhan. 

8.2. DSP (Diarrhetic shellfish poisoning, su ngp dpc gdy tieu chay) 

Ke tir lan dau tien dugc cong bd vao nam 1976 d Nhat Ban, rat nhifu trudng hgp ngg dgc 
tieu chay cd lien quan den qua trinh tieu thy dgng vat bien co vo bj nhiem dgc da dugc thdng 
bao fren pham vi toan the gidi. Axit Okadaic va cac dan xuat ciia no chinh la cac dgc to chinh 
gay nen cac vy ngd dgc tren. Ngoai ra, Yessotoxin cung bj cho la nguyen nhan ciia cac vu ngg 
dgc nay, tuy nhien dgc td nay sau dd dugc loai ra khdi danh sach cac boat chat gay ngg dgc 
chinh do dgc tinh cua chiing qua dudng udng thap va khong co boat tinh gay tieu chay doi vdi 
chugt nghien curu. 

8.3. AZP (Azaspiracid shellfish poisoning, sur ngp dpc Azaspiracid) 

Sy ngg dgc Azaspiracid co cac bieu hien giong vdi sy ngg dgc gay tieu chay (DSP) sau khi 
an nhuyen the nhiem dgc to Azaspiracid. Sy ngg dgc Azaspiracid lan dau tien dugc cong bo nam 
1995 tai Chau Au. Sd dT ggi la sy ngg dgc Azaspiracid do dgc to chinh gay ra cac vu ngg dgc 
fren la cac azaspiracid. Cho tdi nay da co fren 30 dan xuat cua azaspiracid dugc cdng bo [96]. 
Azaspiracid mdi chi dugc phan lap tir cac loai than mem, tuy nhien frong cac vu ngg dgc 
azaspiracid deu thay c6 lien quan tdi loai tao giap Protoperidinium crassipes. 

Azaspiracid-l (54), la mgt polyete co chira Nita, chat nay la mgt chat dgc vdi dgng vat cd 
vu, gia fri LD50 fren chugt la 110-200pg/kg, ngoai ra no con la mgt chat dgc to te bao, ICso 
khoang 10''-10"* M, va gay quai thai [97]. Ca che boat dgng ciia azaspiracid tucmg doi giong vdi 
Yessotoxin, tac dgng len kenh van chuyen Canxi. 
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8.4. NSP (Neurotoxic shellfish poisoning, su ngp dpc than kinh) 

Sy ngg dgc thin kinh do an phai cac loai nhuyen the hai manh vo co cac bieu hien giong 
vdi sy ngg dgc Ciguatera. Hoat chat chinh gay ra cac vu ngg dgc than kinh dugc chimg minh la 
do la Brevetoxin va cac dan xuit ciia no, dugc tich luy trong ca the dgng vat nhuyen the hai 
manh vo loai Karenia brevis. 

8.5. ASP (Amnesic shellfish poisoning, su ngp dpc gdy mat tn) 

Cac vu ngg dgc dac bift mit tri nhd trong mgt thdi gian ngan do tieu thu cac loai nhuyen 
the lin diu tien dugc ghi nhan d Canada nam 1987 [98,99]. Dgc chat chinh gay nen cac vu ngg 
dgc nay la axit Domoic va cac dan xuat ciia no dugc san sinh ra tir loai tao cat Pseudonitzschia 
multiseries va mgt so loai tao cat cimg chi khac [41]. Tren the gidi cung cd ghi nhan mgt so 
trudng hgp dgng vat bj chet hang loat do an phai cac con moi bi nhiem dgc axit domoic [98]. 

8.6. Dpc to peptit tir Oc coi " 

Dgc to conopeptit tir loai 6c coi la dgc to peptit duy nhat dugc de cap trong bai t6ng quan 
nay do nhirng tinh chat ly thii ciia no. Conotoxin (Hinh 01) dugc nghien ciru dac biet trong suot 
20 nam qua, chat nay dugc tao ra bdi loai 6c coi Conus sp. [13]. Hien nay da phat hifn co 
khoang tren 500 loai 6c coi khac nhau co kha nang sinh t6ng hgp Conopeptit, trong ngc dgc ciia 
m6i loai lai phat hifn tren dudi 100 Conopeptit rieng biet, do do co it nhit khoang 50,000 
Conopeptit dgc dugc sinh t6ng hgp bdi cac loai 6c c6i nay. Cac Conotoxin khong nhirng da dang 
ve cau triic hoa hgc va chung con co pho tac dung rgng len cac kenh van chuyen ion khac. Them 
vao do do co kich thudc phan tir tuong doi nho, (10-30 don vj amino'axit) lai df ting hgp, cac 
conopeptit dugc nghien ciru rgng rai frong vifc phat triln thuoc. Nam 2007, qua nhilu nam 
nghien ciiu lam sang va tien lam sang, conotoxin dau tien da dugc luu hanh tren thj trudng lam 
thuoc giam dau, ten thuang mai ciia no la Ziconotide™ [14]. 

axenlcl 

Hinh 1. c i u triic khong gian cua to-conotoxin 

Cac Conotoxin dugc phan chia thanh a-conotoxin, ire chi thu thi nhan bilt nicotin 
ylcholin [108]; 6-conotoxin ire chi sy phan hoat hoa kenh van chuyin natri [109]; K-

conotoxm uc che kenh van chuyen kali [110]; p-conotoxm ire chi kenh van chuyin natri trong 
ca [111] va (o-conotoxm tic che kenh van chuyen canxi dang N [112]. Doc tinh cung nhu tac 
dyng cua cac conotoxin ciing rat khac nhau. co-conotoxin co tac dung Idn gip khoang 100-1000 
lan so vdi morphin [113]. 
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9. Doc to tir dong vat Chan dot, Reu bien va dong vat Da gai 

Trong khi cua Xanthid chira Palvtoxin. Saxitoxin va/hoac Tetrodotoxin [35,100] thi cua 
mong ngya lai chira Sa.xitoxin hoac Tetrodotoxin [101], cac dgc t6 tren deu co ngu6n gdc tir vi 
sinh vat. Loai sao bien Asteropecten polyacanthus cung duac thong bao la co chira Tefrotoxin 
[102]. 

Tir loai Reu bien Alcyonidium gelatinosum phan lap dugc mgt chat dgc to co chira luu 
huynh (2-hydroxietyl)dimetylsulfoxonium (55), day la mgt boat chat gay dj ting kha ph6 bien 
tai khu vyc bien Bac [103]. Ngoai ra hgp chat tren cung dugc phan lap tir hai mien [90]. 

C H -H O 

Hgp chat saponin (dgc to glycosit) dau tien ten Holothurin dugc phan lap tir loai dua chugt 
bifn Holothuria vagabunda nam 1955 [104], cau true cua Holothurin A (56) dugc lam sang to 
vao nam 1978 [33]. Holothurin la cac triterpenoit tao bdi mgt aglycon lien ket vdi mgt vai phan tir 
dudng [105] va the hifn nhieu boat tinh sinh hgc rgng bao g6m boat tinh gay phan buy h6ng cau, 
dgc d6i vdi ca va khang vi sinh vat [33]. Asterosaponin A (57) la mgt steroidal saponin dugc phan 
lap tir sao bien va the hifn nhieu boat tinh tucmg ty cac Holothurin [105] . Trong vai thap nien frd 
lai day mgt so lugng Idn cac saponin da dugc phan lap tir hai mien, rugt khoang va da gai. 

HO 

HO 

XXX^ 

10. Doc to tir nganh Co ao va Ca " 

Ldp hai tieu co chira rit nhieu hgp chat chuyen hoa thir cap, mgt vai frong so chiing the 
hifn dgc tinh dii vdi dgng vat co vu [66], Pictamin (58), mgt quinolizidin alkaloit phan lap tir 
loai hai tieu Clavelina picta va Lepadin B (59), mgt Decahdroquinolin alkaloit tir loai C, 
lepadiformis khoa thu thi nhan bilt nicotin a.xetylcholin than kinh tai nong di) pM [106], trong 
khi do Lepadiformin (60) phan lap tir loai Clavelina sp. lai ire che kenh van chuyen kali [107]. 
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Cung phai noi lai ring Tefrodotoxin dugc phat hifn frong ca noc va nhieu loai dgng v̂ it 
khac. Dgc ti'nh ciia chit nay da kha r5 rang, tuy nhien hang nam fren the gidi van xay ra nhieu vy 
ngg dgc do an ca noc, chii yeu la do sy chu quan cua ngudi dan cung nhu sy quan ly kem ciia 
cac nha quan ly. Chi rieng tai Nhat Ban con s6 thong ke frong 10 nam (1954-1963) cho thiy 
nude Nhat co tdi 1.962 ngudi bj ngg dgc do an ca ndc, trong dd 1153 ngudi bj tir vong (87,76% 
so ngudi mac) [60]. 

III. KET LUAN 

Sy ngd dgc thyc pham bien va sy chet hang loat dgng vat bien dang la moi quan tam ciia 
toan the gidi. Day la nhirng hifm boa thyc sy d6i vdi sire khoe cgng ddng va gay thift hai n$ng 
ne cho cac ngu trudng. Nhiing phat frien gan day ciia c6ng nghf sinh hgc va hoa hgc da gop 
phan nhan dang ra ngu6n g6c gay dgc trong cac vu ngg dgc thyc pham bien. Tinh cho den nay 
thi cac nha khoa hgc da nhan ra tam quan frgng ciia vi sinh vat bien frong hf sinh thai bien. Sy 
da dang ve boa hgc cua cac hgp chat thien nhien la vugt froi so vdi cac hgp chat thien nhien fren 
can, tuy nhien van con mgt so vin de con bo ngd. 

- Thiir nhat, do sy kho khan trong vifc lay mau cgng vdi ndng dg rat nhd cua cac hgp chat 
chuyen hoa thir cap tir bien da lam cho so lugng cac hgp chat thien nhien bien dugc phan lap con 
qua nho so vdi tiem nang (khoang 20.000 hgp chat so vdi ban 200.000 tong s6 cac hgp chat 
thien nhien dugc phan lap). 

- Thir hai, nghien ciru nguon goc thyc sy cua cac hgp chit chuyin boa nay, cac nghien cuu 
gan day deu chi ra rang cac dgc td phan tir lugng nho phan Idn cd ngudn goc tir vi sinh vat va 
dugc di chuyen dgc theo chuoi thirc an ciia sinh vat. 

Tiem nang cua tai nguyen sinh v^t biln vo ciing da dang phong phu va giau cd. Cac sinh v$t 
bien sinh ra toxin la mgt frong nhirng tilm nang ay. Cac toxin, cd y nghTa dac bift trong y dugc, 
coi nhu la mgt dugc lifu quy va la nhiing boat chit khu6n miu din dudng ly tudng cho cong 
nghf tong hgp bift dugc. Tuy ring, cho tdi nay, vifc sir dyng toxin chua dugc rgng rai, nhung 
nhimg boat chat sinh hgc nay co mgt triln vgng frong tuong lai diy hua hen. Do dd, chiing ta 
can phai quan tam dung miirc, dl cd chiln luge khai thac, sir dung mgt each cd hifu qua nhihig 
ngudn gen quy hilm iy, dua nhimg gia frj dd vao thyc t l ddi song kinh t l quoc dan. 
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MARINE BIOTOXIN: A REVIEW 

Pham Quoc Long, Nguyen Van Son and Pham Minh Quan 

SUMMARY 

Oceans provide enormous and diverse space for marine life. Invertebrates are conspicuous 
inhabitants in certain zones such as the intertidal; many are soft- bodied, relatively immobile 
and lack obvious physical defenses. These animals frequently have evolved chemical 
defenses against predators and overgrowth by fouling organisms. Marine animals may 
accumulate and use a variety of toxins from prey organisms and from symbiotic 
microorganisms for their own purposes. Thus, toxic animals are particularly abundant in the 
oceans. The toxins vary from small molecules to high molecular weight proteins and display 
unique chemical and biological features of scientific interest. Many of these substances can serve 
as use- ful research tools or molecular models for the design of new drugs and pesticides. This 
chapter provides an initial survey of these toxins and their salient properties. 


