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TOM TAT

ABSTRACT

MQT SO NGHIEN CUU VE CAC HOAT CHAT SINH HQC
TU SINH VAT BIEN VIET NAM

Chéu Van Minh, Pham Quéc Long
Vién Héa hoc cac Hop chat thién nhién, VAST

Cong cudc tim kiém ngudn duogc lidu bién da va dang ngay cang thu hut sy quan
tam nghién ctru cua cac nha khoa hoc trong nhirng ndm gan day. Theo thong ke,
trung binh mdi nim c6 10% hop chat moi trong téng s6 hop chét co6 ngudn gdc tir
sinh vat blen dugc cong bd, bao gdm rat nhiéu hop chit co hoat tinh sinh hoc quy
bau. Pa s cac hop chat méi duoc phat hién tir cac loai bot bién va dong vat ruot
khoang, tiép theo 1a cac vi sinh vat bién. Trong cac hoat tinh duoc thir nghiém, hoat
tinh chéng ung thu va hoat tinh khang sinh ludn chiém ty 18 16n. Than mém, da gai
va bot bién 1& nhitng nganh dong vat c6 tiém ning vi chiing chtra rat nhiéu hop chat
chéng ung thu, khang sinh tiém tang, chua dugc phat hién. Vi vay, nhitng nghién
cau tim Kiém, phat hién céc loai thude chong ung thu hién dang dugc tép trung chu
yéu trén cac dbi tuong than mém, bot bién va vi sinh vat. Bén canh d6, nhitng nd
lyc tim kiém thubc giam dau, khang sinh, khang viém cing dang dat dugc nhiéu
thanh qua. Tur nhirng nghién ciru ndy, mot s6 duoc phdm ngudn goc tur blen da duoc
Ivu hanh trén thi trudng nhu Ara-A, Ara-C, Pseudopterosin..., va mot sé khac dang
budc vao nhitng giai doan thir nghiém 1am sang, hira hen sé& cc') mat trén thi truong
trong thoi gian gin nhat (ET-743, Manzamine A, Kahalalide F...). Tuy nhién, nganh
hoé hoc hop chat thién nhién bién ciing c6 nhitng kho khian nhat dinh. Vi du nhu
ngudn cung cip cic hop chit bién 1a ¢6 han (nhitng hop chit bién thuong chiém
khoang 10° % hoic it hon tong trong lwong mau c6 dugc), viéc khai thac khoi
lwong 16n s& 1am huy hoai méi truong sinh thai. Phuong phap tong hop hoa hoc hay
nudi cy cac vi sinh vét c¢6 lién quan dén qua trlnh tao nén Chét docoléla nhu:ng
duong hudng chinh trong twong lai nhim giai quyét nhitng van dé trén. RS rang la
the gi6i dai duong dong vai tro quan trong d01 v6i viée tim kiém, phat hién va phét
trién cac san pham hitu ich phuc vu cho cudc séng con ngudi.

B4o c4o nay trinh bay tom tit nhitng két qua nghién ctru sang loc hoéa hoc theo dinh
hudng hoat tinh sinh hoc trén cic doi twong sinh vat bién (hai mién, san h6 mém va
da gai) tai Vién Hoa hoc cac hop chat thién nhién trong thoi gian gan day.

STUDYING ON THE BIOACTIVE SUBSTANCES
FROM MARINE ORGANISMS IN VIETNAM

Chau Van Minh, Pham Quoc Long
Institute of Natural Products Chemistry, VAST

The search for “drug from the sea” has been interested intensively for recent years.
The statistic data revealed that the rate of new discovered compounds has achieved
10 percent every year, in which, many bioactive compounds have been found.
Almost of all new bioactive compounds have been isolated from sponges,
coelenterates, and microorganisms. In the bioactivities screening of marine
organisms, anticancer and anti-infectious are always dominant. Tunicates,
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echinoderms and sponges are considered as potential source because they contain
several undiscovered compounds. Therefore, seeking for anticancer compounds has
been focused on sponges, tunicates, mollusks and microorganism. On the other
hand, the search for analgesic, antibiotic, and anti-inflammatory compounds also
showed notable results. Based on the scientific studies, some pharmaceutical agents
have been launched to the market (Ara-A, Ara-C, Pseudoterosin...), while some
others have been in final states of clinical trials (ET-743, Kahalalide F,
Ziconotide...). However, the study on marine natural products has been faced to the
difficulties such as limited source or destroyed environment by the exhausted
exploitation. Synthesis and fermentation should be the promising ways to obtain
large amount of natural products. Absolutely, ocean would be a major contributor
for the discovery of useful products.

This paper is presented recent results of bioassay-guided chemical study on selected
marine organisms (sponges, soft corals and echinodermata) from Vietnamese sea

carried out by the Institute of Natural Products Chemistry.

I. MO PAU

Pai duong 13 noi sinh sdng cta 34
trong 36 nganh sinh vat trén trai dat voi
hon 300.000 loai thyc dong vat. bay la
nguon cung cip vo sd cac san pham tu
nhién quy gia tir cac loai sinh vat bién
nhu rong bién, rudt khoang, réu bién,
than mém va cac loai vi khuan bién. Trai
qua hang ty nim tién hoa, cac sinh vat
bién d4 tu hinh thanh nén cac hop chat
hda hoc v6 clng phirc tap hoat dong nhu
mot hé thong phong vé hoa hoc. Ching
c6 thé 1a chat doc doi véi cac loai cé, gay
huy hoai cac m0 hay tham chi lam ddc
modi trudng xung quanh. Rat nhidu hop
chit c¢6 nhiing dic tinh quy bau, tiém tang
cho viéc ché tao thudc chita bénh cho con
nguoi dugc phat hién tir nhitng loai sinh
vat bién dic biét, khac thuong hodc &
nhitng diéu kién sdng khic nghiét [7].

Nguoi ta cho rang su da dang vé
mat hoa hoc 1a chiéc gwong phan anh su
da dang sinh hoc cua cac sinh vat bién
[1]. Trén co so d6, nganh hoa hop chét
thién nhién bién da va dang ngay cang
thu hat dugc sy quan tdm cua cic nha
khoa hoc. Nhat Ban ludn 1a qudc gia din
dau trong viéc phat trién cong nghé khai
thac sinh vat bién v6i ngudn kinh phi dau
tr khoang 1 ty USD mdi nim (trong d6
80% la tir cac cong ty 1on). Nam 1992,
chinh pha Hoa Ky di dau tu 44 triéu
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USD cuing véi sy gop von 25 triéu USD
tir cac cong ty lon vao viéc nghién ctu
sang loc va phat trién cac san pham tir
sinh vat bién. Tuy vay, khoan tién ndy chi
chiém khoang 1% so v&i quy dau tu vao
cong nghé sinh hoc phuc vu cho phat
trién ctia My hdi d6. Cho dén nim 1996,
khoan dau tu nay ting lén khoang 55
triéu USD. Mic dU v&i ngudn von khiém
tén, nhung cac két qua dat duoc 1 rat
dang ghi nhan. Qué trinh nghién ctu tu
nim 1983 dén nim 1999 da tao nén 170
bang sang ché cling vai su ra doi ctia hon
100 hop chat méi. Két qua nay thuc day
Su quan tim cua cac nha dau tu, va hang
ty do la da duoc cung cip cho nghién ciru
khoa hoc cong nghé bién trong thoi gian
gan day voi tong gia tri dau tu tang tir 15-
20% mdi nam [3].

Cho dén nay, con ngudi da phan
lap dugc khoang 15.000 hop chét tir sinh
vat bién. Ching thuong hién dién & cac
nhdm chat steroit, tecpenoit, axit amin,
alcaloit, cac hop chit phenol, hop chat
thom, cic axit béo, saponin va nhiéu
dang khac. Tir nhitng két qua nghién ctru
ndy, ngudi ta phat hién ra rat nhiéu hop
chat ¢6 cac dic tinh duge hoc doc déo
[13], d4 va dang dugc nghién ctu dé
phuc vu cho nganh cdng nghiép duoc.
Mot sb loai thude dugc luu hanh hodc
dang trong giai doan thir nghiém cudi
cung trude khi dua ra thi truong, mot sb



khac la nhiing hop chat hira hen kha ning
phét trién cao trong cac ung dung dugc
hoc ¢6 ngudn goc tu sinh vat bién. Ngoal
ra, CaC san pham tir cac dich chiét, cin
tinh ché so bo ciing d& c6 mat trén thi
truong dudi cac dang my pham san
pham bo dudng, thuc pham thudc va mot

s6 san pham phuc vu trong y hoc. Véi su
phong phu va da dang sinh vat, dai duong
1a noi hira hen phat hién nhiéu hop chat
6 c4c hoat tinh quy bau, c6 thé dap tng
nhu ciu vé cac loai duogc liéu méi, hiéu
qua va dic tri cho nhitng cin bénh hiém
nghéo hién nay.

Béng 1: Mt s6 loai thudc dang & giai doan thir nghiém 1am sang tir sinh vat bién
Table 1: Some drugs in stage of clinical experiment from marine organisms

Tén chat Tén loai

Hoat tinh Giai doan

Ara-A, Ara-C
APL (aplidine)

Cryptotethia crypta
Apidium albicans

Bryostatin 1 Bugula neritina

ET-743 Ecteinascidia turbinata
GTS-21 Amphiporus lactifloreus
Kahalalide F Bryopsis sp.

Manoalide Luffarriella variabilis
Manzamine A Pachypellina sp.

Ziconotide(MVIIA)  Conus sp.

Chéng vi rut Diéu tri

Chdng ung thu Lam sang pha Il
Chdng ung thu Lam sang pha Il
Chdng ung thu Lam sang pha Il
Chéng Alzheimer Lam sang pha Il
Chdng ung thu Lam sang pha Il
Khéng viém Lam sang pha Il
Khang lao, chéng Lamsangpha
SOt rét

Giam dau Lam sang pha 111

Véi chiéu dai by bién hon 3.000
km va hon 1 triéu km? dién tich ving
bién, dat nudc ta so hitu mot ngudn loi tai
nguyén sinh vat bién vo cling quy gia.
Theo théng ké, Viét Nam c6 khoang
12.000 loai sinh vat bién, bao gom 2.038
loai cd, 6.000 loai dong vat day, 635 loai
rong bién va hang ngan loai dong thuc
vat phu du [4, 7]. Tuy nhién, sy quan tdm
khai thac tiém ning tir cac loai dong vat
bién nhu bot bién, da gai, san ho mém
chua nhiéu mic dU chdng ton tai voi mot
s6 luong 16n va rat da dang vé mit sinh
hoc & ving bién nudc ta. Vi dy, nganh
dong vat da gai chiém ty 1¢ rat cao (29%
téng luong sinh vat day ¢ vinh Bic Bo,
38% wving bién Thuan Hai-Minh Hai,
51% ¢ vinh Van Phong, Nha Trang).
Tinh riéng & bdi Van Bo6i, Van Ha, sao
bién c6 kha niang khai thac 7,5 tdn/nim
[5, 8, 14]. Ngoai sao bién con c6 thé khai
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thac céac lodi bot bién, hai sim den, vénh,
san hd mém, ciu gai...Viéc quan tam,
danh gia va khai thac dung muc nhiing
nguon duoc liéu nay sé giup bao ton cac
nguon gen qui, phat trién nhig ving
nguyén li¢u mai, cong nghé mdi, tao ra
nhitng san pham phuc vu doi song con
ngudi. Hon nita, néu thanh cong, gia tri
kinh té thu duoc 1a rat to lon.

Linh vuc nghlen clru nguon hop
chat tu nhién bién ¢ nuéc ta bat dau tir
nhitng nam 60 - 70 cua thé ky 20. Tuy
nhién, tir 46 cho dén nay ciing khong c6
nhiéu cong trinh khoa hoc lién quan duoc
cong bd. Cac nghién cu hau hét tap
trung vao xac dinh mot sd thanh phan hoa
hoc va ham lugng cac nhém hop chit
lipit, protein, cac nguyén té da/vi luong,
hay cac nghién ctru vé tac dong dugc hoc
ciia cic nhom chét, cac doc to bién [9,
10]. Céc két qua nay du it nhung ciing chi



ra tiém ning khai thac va sir dung ngudn
loi sinh vat bién. Nhitng nghién ciru sang
loc hoa hoc theo dinh hudng hoat tinh
sinh hoc thuc su bat dau tir nhitng nim
cudi thé ky 20, duoc thuc hién boi Vién
Hoa hoc cac hop chét thién nhién va céc
don vi phdi hop. Tir nhitng nghién ciru
nay, dd phat hién rat nhiéu cac sinh vat
bién c6 hoat tinh doc té bao, chéng oxy
hoa, chéng vi sinh vat kiém dinh. Mat
khéc, hang loat cac hop chat phuc tap,
mot sb hop chat dién hinh ciing duoc
phan lap va xac dinh cdu trac. Nhing
cbng trinh nghién curu trén dd dong gop
mot phan hiéu biét vé ngudn dugc lidu
bién Viét Nam, goi ra hudng nghién ciru
m&i nham khai thac hop 1y va hiéu qua
nguon loi tai nguyén sinh vat bién nudc
ta.

I1. MOT SO KET QUA TRONG LINH
VUC NGHIEN CUU CAC CHAT CO
HOAT TINH SINH HOC TU SINH
VAT BIEN VIET NAM

Sang loc hoéa hoc theo dinh hudng
hoat tinh sinh hoc 1a mot trong nhirng
phuong phap phd bién trén thé gii hién
nay nham phéat hién cac hoat chit sinh
hoc tir ty nhién. Phuong phap nay doi hoi
phai c6 trang thiét bi hién dai, dong bo va
doi ngti can bo lién nganh. Tuy nhién, vai
thoi gian nhanh, hiéu qua, do tin ciy cao,
cac phuong phap nay dang dugc nhiéu
trung tam trén thé gidi st dung nhu 1a
cong cu hang dau dé phat hién ra cac
dugc té méi. Tir qua trinh sang loc quy
mod Ién trong khudén kho chuong trinh
nghién cru cédp nha nuwéc KC 09.15
(2003-2005) d6i voi 400 loai sinh vat
bién, chung to6i dd phét hién rat nhiéu
mau sinh vat c6 hoat tinh manh, c6 tiém
nang khai thac cac hoat chat sinh hoc
quy. Pic biét, cac nhdm sinh vat bot
bién, da gai va san hd mém biéu hién kha
ning da dang trong hoat tinh chéng 6xy
hoa, doc té bao, khang sinh va khang
MAO (Monoamine Oxidase Inhibitory
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Activity). Tham chi c6 nhirng loai khdng
chi chra dwoc liéu ma con phat trién
manh, tao sinh khdi 16n, c¢6 tiém ning trd
thanh ving dugc liéu bién 16n ¢ nudc ta
[4, 5, 8]. Tir nhitng két qua ndy, mot sb
ddi tuong chura cac hoat chit manh dugc
lya chon dé nghién ciru sdu hon vé thanh
phan hoa hoc cling nhu hoat tinh sinh
hoc.

Thong qua cac chuong trinh khoa
hoc cong nghé cap nha nudc KC09.15
(2003-2005) va KCO09.09 (2006-2010),
rat nhiéu hop chat dién hinh di duoc
phan lap va xac dinh, trong d6 mot sd
hop chat méi d4 dugc ghi danh vao tir
dién hop chat thién nhién cia thé gisi.
Céc dbi twong co kha niang chua cac hoat
chét sinh hoc duoc lwa chon dua vao két
qua cia qué trinh sang loc ban dau. Cac
mau sau khi thu thap duoc tién hanh tach
chiét bang cac phuong phép sic ky phan
I6p, sic ky cot pha thuong va pha dao,
sic ky 10p mong (TLC) va sic ky long
hiéu ning cao (HPLC). Céc hop chit
phan lap nay dugc xac dinh ciu trac bang
cac phuong phap hoa hoc hién dai nhu
phd cong hudng tir hat nhan (NMR), phd
khdi (MS), phé tir ngoai (UV), phd hong
ngoai (IR)...Sau do6, tién hanh thu
nghiém hoat tinh thir cAp nham phat hién
cac dugc tb méi phat trién trong cac giai
doan thir nghiém tiép sau. Bang quy trinh
nghién ctru k¥ ludng va bai ban nhu vay,
d4 phan lap va xac dinh ciu trac duogc
khoang 100 hop chat tir cac loi sinh vat
bién khac nhau. Trong s6 d6, rat nhiéu
cac hop chat gia tri ¢4 duoc phat hién.
Nhitng két qua thu duoc gép phan khiang
dinh gi4 tri dugc hoc sin c6 cua cac sinh
vat bién Viét Nam, dong thoi mo ra
nhitng dinh hudng mai trong nghién cuu
va khai thac tiém ning sinh vat bién. Do
khuon kho bao cao c6 han, chiing toi Xin
gi6i thiéu mot s6 két qua nghién cau dién
hinh trén cdc nhdm sinh vat c6 kha nang
sinh duoc t6 nhu da gai (hai sdm va sao
bién), bot bién va san hd mém.



Théng qua phuong phap sang loc,
ching tdi nhan thdy cac lodi hai sim
thudc chi Holothuria c6 hoat tinh khang
sinh, ddc té bao va khang MAO rat dang
quan tdm. Do d6, cac ddi tuong nay dugc
lya chon nghién ctru sau hon vé hoa hoc.
Béng cac phuong phap sic ky, chung toi
phan lap duoc mot sé hop chat, trong d6
dang chu y 1a nhom chat Holothurin voi
nhiéu hoat tinh quy nhur chdng viém khop
dang thip va viém xwong khdp, khang
nam va chdng ung thu [6]. Dién hinh, d&
phat hién ham lwong cao cua Holothurin
A va B ¢ ba loai hai sam H. vagabunda,

Sao bién Archaster typicus ciing 1a
mot dbi tuong chinh ciia qua trinh sang
loc hoat tinh va da phan lap duoc hon 10
hop chét ¢ hoat tinh sinh hoc tir lodi nay,
bao gom ba hop chat steroit hiém, vi du
hop chét (3) ¢6 cau trac kha dic biét véi
sy ¢6 mat ctia nhiéu nhém hydroxy. Cho
t6i nay mdi chi c6 9 hop chét steroit
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H. scabra, H. mastensii. Ngoai ra, mot
loat cac dan xuit Holothurin mdi c6 hoat
tinh gdy doc té bao ciing dd duoc phat
hién [9, 14]. Véi nhitng két qua trén,
ching t6i d4 tién hanh nghién ciru hoan
thién quy trinh tach chiét va dang ky hai
bang doc quyén sang ché voi quy trinh
phan lap hai hoat chat Holothurin A (1)
va Holothurin W3A (2) - mot chit méi
lan dau tién duoc biét dén trong ty nhién
(Bang doc quyén sang ché s 5846 cap
ngay 23.8.2006 cua Cuc s¢ hiru tri tué
Viét Nam).

thudc khung nay duoc cong bd trén thé
gi6i va rat dién hinh cho céc loai sao bién
thuoc chi Archaster. Ngoai ra, mét
hop chit moéi khung cerebosit 14
Archastercereboside (4) voi hoat tinh
sinh hoc rat dang quan tdm ciing duoc
phan lap tur loai A. typicus [10].




Nghién ctru hoa hoc va hoat tinh
sinh hoc ddi voi cac lodi bot bién ciing
dat duoc mot s6 két qua dang quan tam.
Hai hop chat quan trong 1a Variabilin (5)
va 7E, 12E, 20E-variabilin (6) dugc phan
tach tir dich chiét methanol cta lodi bot
bién Icrinia echinata. Céc hop chit nay
c6 hoat tinh gay doc té bao rat an tuong
trén cac dong té bao thir nghiém.
Variabilin ¢6 1Cso d6i voi cac dong KB

(té bao ung thu biéu md), Hep-2 (TB ung
thu gan) va FI (TB ung thu mang tu
cung) lan Iuot 14 5,0 pug/ml, 2,3 ug/ml va
1,6 pug/ml; 7E,12E,20E-variabilin c6 1Cs
d6i v6i cac dong KB, Hep-2 va Fl lan
lugt 1a 1,23 pg/ml, 3,32 pg/ml va 6,12
Hg/ml. Két qua trén c6 tinh dinh huéng
cho cac nghién ctru phat trién cac duoc
chat chong khdi u tir nhom chat nay [11].

5:R=CHs
6: R= OCH3

Hai hop chat axit axetylenic chira
brom (7, 8) dién hinh duoc phan lap tir
loai bot bién Xetospongia testudinaria.
Pay ciing 1a nhitng hop chit mai, 1an dau
tién dugc phan lap tr ty nhién. P& cd
nhiéu cong bd vé kha niang trc ché rat tot
déi voi enzyme HIV protease (Mot
enzyme lién quan dén qua trinh sao ma
cta vi rat HIV) ciia nhom chat nay [12].
béc biét, trong qué trinh phan lap hoat
chat tir loai X. testudinaria, chung toi d4

GOOH

1
COOH

Nhitng nghién ctu héa hoc dbi véi
loai san hd mém Cladiella sp. ciing dem
lai nhiéu két qua tha vi. Trong s6 3 hop
chit méi dugc phan lap, dang luu y la
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tach chiét thanh cong ham luong kha cao
saringosterol (9) c6 hoat tinh khang lao
manh nhat trong cic hoat chat khang lao
duoc biét dén tir cac lodi thuc vat tu
nhién (néng do trc ché tdi thiéu MIC véi
dong vi khuan lao M. tuberculosis dat gia
tri 0,25 pg/ml) [2]. Hop chit quan trong
nay hoan toan co thé tro thanh d6i tugng
nghién ciu phéat trién cac duoc chat
chdng lao hiéu qua.

cladiasterol

chat
secosterol c6 gan phéan tir dudong lan dau
tién duwoc biét dén va cd nhicu hoat tinh
dang quan tam.

hop (10) - mot



Nhitng két qua nghién ctru co ban
nhu chiét tach, phan lap, sang loc hoat
tinh sinh hoc va x4c dinh cdu tric cac
hoat chat, ciing nhu tim Kiém ngudn hoat
chat mai tur sinh vat bién s& tao co sd cho
cac nghién ctru tng dung va trién khai
nhim tao cic san phim cé gia tri cao
phuc vu cho y, dugc, cong nghiép thuc
pham va doi sdng cong dong.

I1l. KET LUAN

Nhirng két qua nghién ctu vé hoa
hoc theo dinh hudng hoat tinh sinh hoc tur
sinh vat bién Viét Nam trong thoi gian
gan day d4 chung minh kha ning tng
dung to I6n cta cac hop chat thién nhién
bién trong linh vuc y-duoc hoc va doi
séng. Nhirng két qua ndy cho thiy tiém
ning htra hen cia nguon dugc liéu bién
nudc ta Va can thiét c6 sy quan tim, dau
tu hon nita vé linh vuc nghién ciru cac
hoat chdt sinh hoc tir sinh vat bién.
Nghién ctru, khai thac va phét trién cac
hop chat c6 hoat tinh sinh hoc tir sinh vt
bién Viét Nam dang va s& 1a hudng di
dung din, phat trién cic san pham tu
nhién phuc vu cudc séng trong thé ky 21
- “Thé ky chinh phyc dai duong” cua loai
nguoi.
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