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POC TO SAXITOXIN O MOT SO CHUNG VI KHUAN LAM

CYLINDROSPERMOPSIS RACIBORSKII PHAN LAP TU HO DAU TIENG
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Saxitoxin (STX) la dc 6 thudc nhém doc t6 than kinh c6 ban chat la cdc
alkaloids, duoc biét dén v6i khai niém doc t6 hai manh vo gay liét co. Poc td
nay duoc san s1nh boi céc vi tao hai roi sdng trong méi trudng nude min va
vi khuan lam song trong méi truong nudc ngot. Théng qua mang ludi thire
an do doc td tich lity trong sinh vat hai manh vo hodc ngudn nudc uong,
ching c6 thé gy ngé doc thuc pham cho con nguoi. Tai Viét Nam, hd Dau
Tleng, noi cung cap nudc cho cu dan Thanh phd HO Chi Minh, Binh Duong
va Pdng Nai, dugc ghi nhdn 1a thudng xuyén c¢6 hién twong nd hoa cua vi
khuan lam. Trong nghién ctru nay, 15 chang vi khuén Cylindrospermopsis
raciborskii phan 1ap tir hd Dau Tiéng da duoc nudi cdy tao sinh khoi dé kiém
tra doc t6. Bang cdch sir dung phuwong phdp sic ki 10ng cao dp dau do huynh
quang HPLC-FD gin véi 10 phan {mg sau cot, 11/15 chung vi khuan lam
Cylindrospermopsis raczborsku da duoc phat hlen chtra doc t6 STX v6i ham
lugng dao dong tir 13,40 pg.g ' dén 84,57 pg. g, Két qua ban dau nay cho
phép nhan dinh, tai thoi diém thu mau nuée cua khu vuc hd Dau Tiéng ¢
thé khong an toan dé sir dung 1am ngudn nudce sinh hoat.
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Saxitoxin (STX), belonging to neurotoxin group, are alkaloids which are
known as paralytic shellfish poisoning. They are produced by marine
plankton such as dinoflagellate and fresh water cyanobacteria. They cause
food poisoning to human through the food chain or drinking water resources.
In Vietnam, the bloom of cyanobacteria is frequently reported at the Dau
Tieng reservoir which is water resource of residents living in Ho Chi Minh,
Binh Duong and Dong Nai. In this study, 15 strains of cyanobacteria
Cylindrospermopsis raciborskii isolated from the Dau Tieng reservoir were

41



cultured for STX detecting. By using high pressure liquid chromatography
fluorescence detection (HPLC-FD) with post column reaction, a certain
amount of STX (13.40 — 84.57 pg.g’') was detected in 11/15 strains of
Cylindrospermopsis raciborskii. The preliminary results suggest that water
from the Dau Tieng reservoir may be contaminated with the toxin at

sampling duration.
L. MO PAU

Saxitoxin (STX) (khdi lugng phan tir: 299
daltons, cong thuc héa hoc: CioH;7N704) va
hon 30 dan xuét cta né thudc nhém doc td
than kinh c6 ban chit 1a cic alkaloid
(Oshima, 1995; Llewellyn, 2006; Pearson
va cs., 2010; Wiese va cs., 2010), c6 dac
tinh tan trong nuGc va bén nhiét
(Carmichael, 1992). Khi xam nhép vao co
thé dong vat bac cao, STX khéa kénh van
chuyén Na' cua té bao than kinh, do d6
ngin can sy truyén xung than kinh va dan
dén liét co (Kao, 1972; Kao, 1983;
Narahashi, 1972; Catterall, 1980).

STX da dwoc ghi nhan c6 ngudn gbc tir
cdc loai vi tdao bién thudc cdc chi
Alexandrium, Gymnodinium va Pyrodinium
(Fraga, 2015). Poc tb nay sé& tich lity trong
céc loai dong vat an loc, dién hinh 1a dong
vat hai manh vé va duogc ti€u thu bdi cac
dong vat cao hon thong qua mang ludi thic
an. Khi con nguoi ti€u thu nhiing sinh vat
bi nhiém doc té STX & liéu nhét dinh, triéu
ching ngd doc dién hinh bao gdm cam gidc
te ran, bong rat ¢ ludi va miéng, nhirc dau
chéng mit, budn nén, ndén mira va cé thé
tiéu chay. Trong truong hop ngd ddc nang,
su liét co xuét hién, biéu hién ro nhat 1a liét
co ho hip giy triéu chang phat &m va ho
hap khé khin, va c6 thé dan t6i tr vong.
Do dé, hién tugng ngd doc nay dugc dat tén
1a Paralytic Shellfish Poisoning (PSP)
(IPCS, 1984; Kao, 1993; Todd, 1997).

STX cung dugc ghi nhén c6 ngudn
gdc tir cédc vi khuidn lam séng chu
yéu trong cdc thiy vuc nudc ngot
nhu Cylindrospermopsis, Aphanizomenon,
Planktothrix va Lyngbya (Ikawa va cs.,
1992; Mahmood va Carmichael, 1986;
Carmichael va cs., 1988; Humpage va cs.,
1994; Onodera va cs., 1997; Lagos va cs.,
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1999). Ngoai doc td than kinh, vi khuan
lam con san sinh doc té microcystin va
cylindrospermopsin tic dong Ién gan
(Dahlem va cs., 1989; Carmichael va cs.,
1988). Trong diéu kién vi khuin lam né
hoa, cic thuy vuc nudc ngot co thé bj
nhiém doc t6 va gdy ngd doc cho con ngudi
va cdc dong vat bac cao khac khi st dung
ngudn nude udng tir cic thity vuc nay. Hién
trang ngudn nudc bi nhiém doc tb STX da
dugc ghi nhén tai cdc ngudn nudc ngot cla
nhiéu nuéc trén thé gigi nhu Uc, Bra-xin,
My§, Mexico, Dic, Nhat Ban va Trung
Qudc (Carmichael, 1994). Mac du WHO
chua c¢6 quy dinh chinh thic ve ham luong
STX trong nudc uong, mot sd nghién ciru
cho thdy doc tinh cap cua STX Ién chudt
manh hon so v&i microcystin (Mahmood va
Carmichael, 1986).

Tai Viét Nam, da c6é ghi nhéan sy né hoa
ciia vi khuan lam trong mot s hé thong
nuéc ngot nhu sdng, hd chira nudc sinh
hoat, vi du nhu hd chira Dau Tiéng vao mua
kho 2011 (Pao Thanh Son va cs., 2013b) 1a
noi cung cip nudc sinh hoat cho din cu
viing Thanh phé H6 Chi Minh, Binh Duong
va Pong Nai. Tuong tw, hién tuong nd hoa
cta vi khuan lam cling dugc ghi nhan tai hd
Xuan Huong (Pa Lat), song Nhu Y (Hué),
hd Tay va Hoan Kiém (Ha Nbi) (Duong
Thi Thuy va cs., 2012; Dao Thanh Son va
cs., 2013a). Nghién ctu vé doc té vi khudn
lam c6 nguon goc tir Viet Nam chi 6 nhitng
budc khoi ddu va chu yéu 1a hai nhém doc
t6 microcystin va cylindrospermopsin. Su
c6 mat cua doc td microcystin da duogc ghi
nhén tai mot sb thuy vuc nhu hd chira Dau
Tiéng, Tri An va hd Hoan Kiém (Dao
va cs., 2010; Duong Thi Thuy va cs.,
2012; Dao va cs., 2014). Poc td
cylindrospermopsin da dugc phét hién tur
loai Cylindrospermopsin raciborskii phan



lap tir mot vai thuy vuc & Hué va Tay
Nguyén khi cé hién tuong n¢ hoa tai day
(Nguyén Thi Thu Lién, 2007; Nguyén Thi
Thu Lién va cs., 2012). C. raciborskii phan
b rong ri trén thé gidi tir chau A, chau Au
cho t6i chdu My. Su né hoa caa vi khuan
lam néi chung va C. raciborskii n6i riéng
dang dién ra thudng xuyén va lan nhanh
trén thé giéi do sy bién ddi khi héau
va sy phi nhudng. Ngoai doc td
cylindrospermopsin, ching dugc ghi nhan
12 san xuat saxitoxin va cdc din xuét ciia né
(Ferrao-Filho va cs., 2014). Tuy nhién, cho
toi thoi diém ‘hién tai, chua c6 mot cong b
nao vé doc t& STX tir ching vi khuan lam
no6i chung va C. raciborskii n6i riéng dugc
thu tai cdc thiry vuc Viét Nam. Do d6, dé ¢6
thém thong tin va hiéu biét vé doc t6 vi
khuan lam c6 ngudn gbc tir Viét Nam, trong
nghién ciru nay, chiing toi tién hanh thu va

phan 1ap mot sé ching vi khuan lam thudc
loai Cylindrospermopsis raciborskii tir hd
Dau Tiéng, sau d6 phan tich ham luong
doc té STX trong cdc mau nudi ciy dé kiém
tra sy ¢6 mit cia STX trong cdc mau nay.

IL. VAT LIEU VA PHUONG PHAP
1. Vi tri thu miu

Mau vi khuin lam dwoc thu thap hang
thang tir hd Dau Tiéng, thudc tinh TAy Ninh
va Binh Duong, trong khoang thoi gian tu
thang 3 — 12/2012. Mau tuoi dugc thu tai 3
diém tir d6 sdu khoang 3 m 1én dén tang
mat, béng ludi hinh nén c6 kich thudc mat
ludi 20 um (Bang 1, hinh 1). Mau duoc giit
trong chai plastic vd mang vé phong thi
nghiém trong ngay dé diing cho phan lap.

3
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Hinh 1. H5 Dau Tiéng. Céc s6 1, 2 va 3: diém thu mau diing cho phan lap
cic chung vi khuan lam Cylindrospermopsis raciborskii
Fig. 1. The Dau Tieng reservoir. Numbers 1, 2, 3: sampling sites used for isolation
of strains of cyanobacteria Cylindrospermopsis raciborskii
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Bang 1. Vi tri cic diém thu mau trén ho Dau Tiéng
Table 1. Sampling sites at Dau Tieng reservoir

Piém thu mau ] Toa dd
Vi do (Bac) Kinh d§ (Pong)
3 11.20.32.8 106.19.39.1
1 11.27.48.4 106.23.39.7
2 11.26.47.8 106.15.17.2

2. Phan lap, nuoi va dinh danh

Loai vi khuin lam Cylindrospermopsis
raciborskii dugc phan 13p theo phuong
phdp hit rtra pipet (pipetting and washing)
(Belcher va Swale, 1988). Cu thé, dung
micropipet phan l4p ting soi vi khuan lam
Cylindrospermopsis raciborskii dudi kinh
hién vi Olympus (BX51) sau d6 chuyén vao
1o nudi cay c6 chira moi truong Z8 (Kotai,
1972). Vi khuan lam dd dwoc nudi cdy &
diéu kién nhiét do 25°C, cuong do dnh sang
khoang 3.000 Lux va thoi gian chiéu sdng
theo ngay dém la 12:12 (Dao va cs., 2010).
Viéc dinh danh loai vi khuin lam
Cylindrospermopsis raciborskii duoc dua
trén so sanh hinh thdi hoc ciia mau thu
ngoai hién truong va mau nudi st dung tai
li¢u phan loai cia Komarek va Ananogtidis
(1989), Cronberg va Annadotter (2006), va
tham khao hai cong bd vé loai vi khudn lam
Cylindrospermopsis raciborskii gﬁn day tu
Viét Nam (Nguyén Thi Thu Lién, 2007;
Dao vacs., 2010).

3. Tach chiét doc t6 va phan tich

Khi ching vi khuan lam trong thi nghiém
nudi dat muc té bao cuc dai, toan bd dich
nudi cdy cua ting chung da duoc loc qua
mang loc GF/F dé thu sinh khéi té bao.
Sinh khdi vi khuin lam sau khi loc duogc
giit trén mang & -20°C dén khi st dung. Sau
d6, mang loc chira sinh khdi té bao vi khuin
lam duoc phd v& trong mdi truong acid
acetic 0.5N (1g: 10ml) bang mdy siéu 4m
(Utralsonic, GE 130, Cole Parmer, USA),
ly tam (5.000v/p, 30 phit) nham thu dich
trong. Dich chiét nay ngay sau d6 duoc bao
quéan & - 20°C dén khi st dung.
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Poc tb duoc phan tich bing phuong phap
sic ky 1ong cao dp dau do huynh quang gan
véi phan ting sau cot (HPLC- FD) (Oshima,
1995). Cot WAKOSIL C8 (4,6 x 150 mm)
dugc st dung trong phuong phdp nay. Pha
dong dugc chuén bi bao gém 2 mM sodium
1 — heptanesulfonate pha trong dung moi
30 mM ammonium phosphate, pH 7,1 :
acetonitrile v6i ti 18 10:5. Toc do dong duoc
diéu chinh 1a 0,8 ml/phit. Phan tng sau cot
gém dung dich oxi héa 1a 7 mM periodic
acid pha trong dung dich d&¢m 50 mM
potassium phosphate, pH 9,0 va toc do
dong 1a 0,4 ml/phit. Phan trng huynh quang
v6i dau do c6 séng kich hoat 1a 330 nm va
budc séng phat xa 1a 390 nm. Thé tich chit
chuan va mau dugc tiém vao cot phan tich
12 5 ul. Ham luong doc t& duoc tinh bang
cich so sanh dién tich dinh huynh quang
ciia mdi mau phan tich véi dién tich dinh
huynh quang ctia doc td chuan (National
Research Council, Canada).

III. KET QUA

1. Hinh thai loai vi khuén
Cylindrospermopsis raciborskii

lam

Trong qud trinh nghién ctru, 15 ching vi
khuan lam thudc loai Cylindrospermopsis
raciborskii da phan l1ap va nudi thanh cong.
Du¢i diay 1a md td hinh thai cua loai vi
khuan lam C. raciborskii c¢6 ngudn gbc tir
hd Dau Tiéng.

Loai vi khuin lam Cylindrospermopsi
raciborskii ¢6 dang soi riéng &, thang hodc
hoi cong. Té bao hinh tru, rong 3 - 4 pum,
dai 4,5 - 7,5 um. Di bao kéo dai, thuong
nam & dau soi, hinh nén, rong 3 - 4 um, dai
6 - 10 um. Trong diéu kién nudi, doi khi
céc ching vi khuan lam nay cé thé hinh



thanh cliing lic mot s6 di bao trén cling mat
soi va ddy 1a ghi nhan moi vé hinh thdi cua
loai ma trong diéu kién tu nhién chua bao
gio gdp. Bao tir thuong nam cach di bao 1
hodc 2 té bao sinh dudng, d6i khi c6 dén 2
bao tor dugc hinh thanh. Bao tir hinh oval,
rong 5 - 7 um, dai 15 - 17 um (Hinh 2).

2. Ham lwong déc t6 STX trong
cac chiung Cylindrospermopsis raciboskii
phan lap

Phéan tich HPLC dich chiét cua 15 ching
thudc loai Cylindrospermopsis raciboskii
cho thay, sic ki d0 cta 11 chung c6 dinh
sdc ki d6 tring v6i dinh cua STX chuén
(Hinh 3). Tir d6 khdi luong cia STX c6
trong 11 mau dugc tinh c6 khoing dao
dong tir 13,40 pgg' dén 84,57 pgg’
(Bang 2).

Hinh 2. Loai vi khuan lam Cylindrospermopsis raciborskii phan lap tir hd Dau Tiéng
Chii thich: A: bao tir va H: di bao
Fig. 2. cyanobacteria Cylindrospermopsis raciborskii isolated from the Dau Tieng reservoir
Note: A: akinete and H: heterocyte

15
Théi gian nru (phit)

Hinh 3. Sic ki @ HPLC cua dich chiét cua C. raciborskii S18 va STX chuén
Fig. 3. High pressure liquid chromatography HPLC of the extract
of C. raciborskii S18 and standard STX
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Bang 2. Ham luong doc td STX dugc kiém tra trong cdc chung C.raciborskii
Table 2. Content of STX in strains of C. raciborskii

STT Loai Chiing Khéi lwong méu Ham lugng
(2) doc to (ug.g")

1 Cylindrospermopsis raciborskii S1 0,0515

2 C. raciborski S2 0,0515 21,55

3 C. raciborski S8 0,0515 0,00

4 C. raciborski S11 0,021 43,22

5 C. raciborski S12 0,07 0,00

6 C. raciborski S13 0,07 21,77

7 C. raciborski S14 0,01 69,17

8 C. raciborski S15 0,021 18,30

9 C. raciborski S16 0,141 82,00

10  C. raciborski S17 0,021 13,40

11 C. raciborski S18 0,121 0,00

12 C. raciborski S19 0,081 84,57

13 C. raciborski S20 0,0515 42,04

14  C. raciborski S21 0,041 17,65

15  C. raciborski S22 0,0515 0,00
79,46

IV. THAO LUAN

Tai Viét Nam, loai Cylindrospermopsis
raciboskii duoc tim thiy tai mot sd thuy
vuc nudc ngot & Ha Noi, Hue, Nha Trang,
Tri An (Duong Pire Tién, 2001; Dao va cs.,
2010) va sau d6 mot s6 chung cua loai
nay dugc phiat hién la san sinh
cylindrospermopsin (Nguyén Thi Thu Lién
va cs., 2012). Trong nghién ctru hi¢n tai,
doc t6 STX duge tim théy trong mot )
chung cua C. raciborskii. Cu thé, 11 trong
15 ching da san sinh doc t6 v6i ham lu’O’ng
dao dong tir 13,40 pg.g den 84,57 ug.g’.

Tir két qua nay cho thdy ring cic chung
khdc nhau thi kha ning tao doc td khic
nhau va c6 chung tao doc té, cling c6 chung
khong tao doc td du trong mot loai. Van dé
vé sy khic nhau trong viéc tao doc td cua
cdc sinh vat san sinh doc td néi chung va vi
khuén lam néi riéng hién tai van 1a diéu
chua thé 1y giai duoc trong khoa hoc. Do
d6, mot s gia thiét vé gen chuyén thing
HGT (Horizontal gene transfer) (Russell va
cs., 2013) va vi khuan cong sinh trong
nhitng chung sinh doc t6 (Kodama va cs.,
1988) dugc st dung dé giai thich cho su
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khic bi¢t nay. Russell va cs. (2013) cho
rang, gen lién quan dén doc t6 cua vi khuan
da dugc chuyén thing vao bd gen ciia mot
s6 c4 thé ndo d6 cua vi khuan lam mot cach
ngiu nhién khién né c6 kha ning san sinh
doc t6, ma khong phai do truyén tir thé hé
nay sang thé hé khic. Tuy nhién, Kodama
va cs. (1988) thi cho rang, mot s6 loai vi
khuan sdng cong sinh voi vi tao (vi khuan
lam) s& tao tién chit cua doc td, tién doc td
nay s€ tao thanh doc td khi co thé sinh vat
chu tao ra mot enzyme dé bién ddi tién chat
nay thanh doc td, cho nén vat chu nao
khong c6 enzyme nay thi s€ khong cé san
sinh doc td.

Hién tai, 10 loai thudc chi Cylindro-
spermopsis da dugc nghién ctru vi ching
dugc xem 1a loai gdy chi ¥ nhiéu trong hai
thap ki qua do hién tuong nd hoa thudong
xuyén trong modi truong nudc ngot va cod
kha nang san sinh doc td (Pearson va cs.,
2010; Padisdk, 1997). Diéu nay da din dén
nhiéu lo ngai vi ching c6 thé anh hudng
dén sinh vat sdng trong cling méi truong va
sttc khoe con ngudi thong qua ngudn nudc.
So sanh ham luong ddc td cua cdc chung vi
khuan lam Cylindrospermopsis raciborskii



san sinh tai hd Dau Tiéng trong nghién ctru
v6i cdc cong bd trude diy tai cdc dia diém
khdc nhau trén thé giéi vé doc t& STXs
trong cyanobacteria nhu Uc, My bémg
phuong phip HPLC (Bang 3), c6 thé két
luan rang chat luong nudc tai hd Dau Tiéng
c6 thé dang ¢ vao tinh trang khong con an
toan cho nguoi su dung khi cac chung vi
khuan lam nay né hoa.

Két qua nghién ctru méi chi dung lai &
viéc st dung HPLC-FD dé sang loc cic
chung c6 kha ning san sinh STX. Do d6, dé

tlep tuc nghién ctru sau hon vé ban chit,
cau tric STX trong cdc mau doc t6 cua
chung C. raciborskii thi dung phuong phap
héa hoc khic nhu LC/MS/MS (Liquid
chromatography mass spectrometry) dé
tranh hién tuong duong tinh gia. Pong thoi
mau nudc trong thoi diém né hoa cua vi
khuan lam ciing nén dugc kiém tra cé hay
khong c6 su ¢6 mit ciia STX, dé tir d6 canh
béo chinh xdc vé mirc d6 an toan ciia ngudn
nudc tai day va cé phuong thuc xu ly.

Bang 3. Bang so sanh ham luong doc to STXs duoc ghi nhén do céc vi khuén lam san sinh
tai mot s6 dia diém trén thé gisi
Table 3. Comparison of content of STXs produced by cyanobacteria at some places in the world

Qudc gia Nim  Loa/So mAu  Khoing djc t6 Phwong phap  Tailiu
nghién djc to (tong  phat hién (ng.g’) phan tich
ciru  mau phan tich)
HO6 DauTiéng 2014 C.raciboskii 13,40-84,57 HPLC-FD  Nghién ciru nay
(Viét Nam) 11(15)
Murray-Darling 1990-1992  Anabaena 85-2.040 HPLC va Humpage va
Ba}sin circinalis FAB-MS cs., 1994
(Uc) 11(11)
Uc 1992-1994  A.circinalis 50-3.400 HPLC Negri va cs.,
24331 1997
Southeastern 1994  Lyngbya wollei 5-60 HPLC/ Carmichael va
United States 7(8) AOAC cs., 1997

FAB-MS (Fast atom bombardment —

mass spectrometry): Ban phd nguyén tir nhanh-khoi ph(f;

AOAC (Mouse bioassay done according to the Association of Official Analytical Chimist): Thi
nghiém sinh hoc trén chuot tudn theo hiép hoi cdc nha héa phan tich chinh thong.

V.KET LUAN

Nghién ctru da phat hién sy c6 mat cua doc
t6 STX & loai C. raciborskii phan 1ap tir hd
Dau Tiéng bang phuong phip HPLC-FD
v6i ham luong dao dong tir 13,40 pg.g™' dén
84,57 ug.g”.

Loi cam on. Ching t61 xin cam on Vién
Han 1am Khoa hoc va Céng nghé Viét Nam
da tao diéu kién cho ching t6i thyc hién dé
tai nghién ctru ndy trong khudn kho dé tai
nhiém vu tré 2014.
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