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TOM TAT

Su hién dién sinh khoi cia vi khuin lam di duge biét nhitu trén the gioi o nhimg so b wu dudng, nhimg
b chira nudoe udng, v lién quan mit cach dang ké dén chilt lugng nuoe. Mt s6 lodi vi khuin lam o khi ning
sin sinh r doc 16 anh hrong truc tiép hodic gian tiép dén sire khoe con ngudn. Do 16 cylindrospermopsin duge
tim thiy diu tién do lodi vi khuin lam Cylindrospermopyis raciborskii san sinh ra, nhung dén nay logi dic 1
nay ciing di duge phit hi¢n thlg: mit s loai vi khuin lam khic. Trong nghién ciru nay, ching 161 di phin lip
28 chimg vi khuin lam co tiém niing sinh doc 16 cylindrospermopsin thue cic chi Cylindraspermopsis,
Aphanizamenon, Anabaena vi Raphidiopsis tir mdt 50 thuy vie & Viét Nam, phin tich hinh thai va thim do
kha ning sinh doc 16 cia chimg bing phép thir ELISA. Dya viio sy gidng nhau vé hinh thii giim cac chung
chiing 16i xép ching vao 6 lodi: Cwlindrospermopsis raciborskii (20 chiung), Raphidiopsiy curvata (| chung), R
mediterranea (1 chung), Aphanizomenon sp. (1 chung), Anabaena circinalis (4 ching), Anabaena smithii ()
ching). Phin tich dge 1 cho thiy, chi ¢d 14 ching (thude lodi Cylindrospermopsis raciborskii) phit hign thiy
6 cylindrospermopsin trong nudi cily. Trong cing mit lodi, mjc di hinh thii khing khac bigt, kha ning sinh
dic td v& ham lugng doe 1 14 khac nhau giira cic ching.

Tir khoa: Cylindrospermapsin, Cylindrospermopsis raciborskii, vi khuan lam, Viét Nam

MO DAU

Vi khuin lam hién dign o nhiéu noi trén thé gidi,
o nhimg ao hé uu dudng, nhimg hé chira nude uglng.
vi lign quan mdt cich ddng ké dén chit lugng nudc.,
Mot s6 lodi vi khudn lam cé kha ning phit trién
manh trong cdc thuy vire gdy nén hi¢n tugng nude
na hoa (Saker et al, 2001; Evangelista ez al., 2007),
Thém nira mot 50 lodi con c6 thé san sinh ra doc 10.
Djc 16 vi khuin lam c6 thé giy nhiém déc hodc thim
chi ¢6 thé fy chét dgng vit néu udng phii nude ¢o
chira ddec 5. Do viiy, né ¢6 thé dnh huomg true tiép
hodc gian tiép dén sirc khoe con ngudi (Chorus,
Bartram, 1999: WHO 2003; Evangelista er al.
2007).

Cylindrospermopsin 1 mdt logi ddc 10 cia vi
khuin lam thuge nhom alkaloid, c6 tic dung irc ché
sy sinh tong hop protemn. Boe 10 niy ©6 the giy ton
thiwong cho gan, thin, phor va rudt cus dong vit co
vii. No ciing duge biét 1a cé thé giy ra nhitng ton
thurong di truyén nhu giy dot bién miéit nhidm sic thé
hay dint gy DNA (Bourke er al., 1983; Hawkins et
al, 1997, Chorus, Bartram, 1999; Scott, 2000 ;
Young er al., 2008). Doc 16 cylindrospermopsin
duge tim thiy diu tién do loai vi khuin lam
Cylindrospermopsis raciborskii sin sinh ra, nhung

dén nay logi ddc 16 nay ciing di duge phat hién thiy
o mit 86 loai vi khuin lam khic thudc cic chi
Aphanizomenon, Anabaena, Raphidiopsis, Umezakia
vil Lyngbya (Harada er al.. 1994; Banker et al., 1997,
Li et al, 2001; Fastner et al ,2003; PreuBel ef al,
2006; Spoof e al, 2006; Seifert er al, 2007,
Nguyen, 2007),

Trong nghién ciru nay, ching 161 di phin lip cic
chung vi khudn lam c¢6 tiém ning sinh dic th
cylindrospermopsin thudc che chi
Cylindrospermopsis, Aphanizomenon, Anabaena va
Raphidiopsis tr mjt 6 thiy vire & Vigt Nam, phin
tich hinh thii vi bude diu thim do kha sinh
ddc 16 cua ching bing phép thu ELISA. qua
nghién ciru s& I&mliéndéchoviécdéxuﬁ!biénplﬂp
quin ¢ nhoém loai dde hai nay trong cde thay vye,

PHUONG PHAP NGHIEN CUU

Miu dé phin Idp duge thu ngiu nhién & céc thiy
vye: song Huong, Song Nhur ¥, Ho Tinh Tam (Thim
Thién Hué), Bién Ho, hd Dirc An (Gia Lat) va ho Tri
An (Déng Nai) vi hé Hodn Kiém (Ha Noi).

Sy phin Jogi lodi vi khudn lam dya vao hé thing
phiin Togi méi ca Hoffmann vi ddng tic gid (2005);
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dinh logi vi m td lodi duge dya trén milu ty nhién
vih ci miu viit nudi ey nhér kinh hién vi quang hoc.

Cic ching nudi duge phin lgp bing phuong
phip phin tich té bio don sir dyng kinh hién vi dao
nguoe (Olympus, USA) vii duge nudi cdy trong diéu
kign nhiét d6 25°C = 2°C, cudmg 40 anh sing 13 2000
- 3000 lux va thoi gian chifu sang 10 h/ngay.

Phin tich ham lugng doc to cylindrospermopsin
trong cic miu nudi cdy bing phwong phip ELISA
(Enzyme-Linked Immunoabsorbent Assay) (Ueno er
al., 1996), sir dung kit thuong mai (Arbraxis, USA),
Thi nghiém duge tién hanh i Phong thi nghi¢m Cac
hap chat thir cip (Vién Tai nguyén, Méi truimg va
Cong nghé sinh hoc, Dai hoc Hué). Phi v 1é bio
bing séng siéu &m trong 3 phut, ly tim 10000 rpm
trong 10 phit va cic bude tiép theo duge thye hign
theo hurdmg din cua nha san xudt. Tién hanh do mit
do quang cua dich loe o bude song 450 nm trén miy
test  ELISA (BIO-RAD. USA). Ham lugng
cylindrospermopsin trong miu dugc so sinh vai
dudmg chuin cua cylindrospermopsin.

KET QUA NGHIEN CUU

Trong 59 miu thu tir thing 8/2008 dén thing
6/2009, chiing ti phin lip duge 28 ching thude 6
lodr: Cvlindrospermopsis raciborskii (20 ching)
thude ¢hi Cvlindrospermopsis, Raphidiopsis curvata
(1 ching), R mediterranea (1 ching) thudc chi
Raphidiopsis, Aphanizomenon sp. (1 ching) thude
chi Aphantzomenon, Anabaena circinalis (4 chung),
Anabaena smithii (1 chung) thude chi Anabaena.
Tén ching vi gbe ching dugc trinh bay o
bing 1.

M ti hinh thii cic loai vi khudn lam tiém niing
sinh djc 16 cylindrospremopsin trong cdc thiy
vire nghién ciru

Anabaena circinalis Rabenth. Ex Born et Flah
1886, tén ching: ABCIITA, ABCI2TA, ABCI3TA,
ABCHTA.

Soi don ddc. sdng tréi ndi. cudn xodn rong, rong
70 - 120 pm, déi lie cb vo boc nho chira nhiéu soi
don. Da sb cic sgi khong co chilt nhiy. Cic té bao
hinh trong va hinh cdu, dai 7 - 9 pm, ring 7 - 8 - 11
um, bén trong ¢ cic khiong bio khi va cd mau xanh
lam. Céc té bao di hinh (heterocyte) hinh ciu, rong
bing cic té bio dinh dudmg. Cic bio ur c6 dang
ovan, thon dai hay hinh try ngin, doi lic ¢6 dinh
hinh non, 20 - 28 * 15 - 21 pm. Nudi cly cin cic
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ching déu ¢6 miu xanh lam dam. Hinh thai cac
chiing déu gidng nhau.

Miu duge phin 1§p tir ho Tri An (Ddng Nai),

Anabaena smithii (Kom.) M. Watanabe 1991,
tén ching ABSMTA.

Sai. thing, don doc, dinh nhau tgo thanh
khdi nhity, song trdi ndi. Cac té bao dinh dudmg hinh
trong, chiéu rong Iém hom chiéu dai, c6 khong bao
khi vai chiéu rong 9 - 15 um, chiéu dii 9 - 10 pm.
Citc 1é bio dj hinh (heterocyte) hinh ciu, hoi nho hom
1é bio dinh dutmg. c6 duémg kinh 7 - 12 pm. Céc bio
tir (akinete) co hinh ciu, c6 duémg kinh 15 - 30 pm.

Miu duge phin I§p tir hé Trj An (Dong Nai).
Aphanizomenon sp., tén chung APDD.

Sgi don doc, thing hay hoi cong, dii tir 100-300
pm. eo thilt rd gilra vich ngan ngang céc té bao. Sgi
bit ddi ximg: cic 1€ bio cudi mot diu sgi thudn
nhon, diu kia thi thuén nhung trén,

Té bio dinh dudmg hinh try chim nhimg khong
bao khong khi, duomg kinh 3 - 8 = 3 - 5 ym. T¢ bao
di hinh hinh ciu duemg kinh 3,5 - 5 pm. Bio tir chua
xuiit hign,

Miu duge phin lip tr diém Dip Da, Hué.

Cylindrospermopsis raciborskii (Woloszynska)
Seenayya et Subba Raju 1972, tén chimg: CR1DD,
CR2DD, CR3DD, CR4DD, CRSDD, CRINY,
CR2NY, CRICB, CRIBHA, CRIBHB, CR2BHB,
CR3BHB, CR4BHB, CRSBHB, CR6BHB,
CR7BHB, CRSBHB, CRIDAI, CR2DAI, CR3DAL

Soi dom dée. thing hode hoi cong, trdi ndi ty do,
dai khoang 70 - 250 um. S¢i thuomg hoi eo that o
viich ngin ngang, va hoi thuén nhe vé phia cubi soi,
véi nhimg (¢ bao tin cing hinh try tron. Té bio hinh
tru, vai nhidu khong bio khi, vich té bao nhin
thiy rd, kich thude: 2,5 - 18 x 2,5 - 3,75 pm.

Té bao dj hinh & diu sgi, hinh non hay hinh mili
tén, kich thude: 6 - 7(8) = 2 - 3,75 pm. Té bio dj
hinh moc ra tir t& bao dinh dwdmg tin cong, & mdt
diiu hodie ca 2 diw cua sgi. Bao tr hinh oval dai, 10 -
18 * 3,75 - 5 pm, don ddc, hodc hinh thinh mot cip
hay 3 té bio xép thinh mjt ddy, bén canh hojc cing
¢6 thé cach xa 1€ bio dj hinh,

Hinh thai cua timg chung déu mang dic diém
dic tnmg cin lodi, khéng khac bigt nhiéu, ké ci
nhimg chung tir cac ving dja 1y khic nhau.
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Miu dugc phin Igp tir & Dip Da (song Huong),
song Nhu Y ¢ Thira Thién Hueé; H& Tri An, Déng
Nai; Bién HO, hd Dirc An, Gia Lai.

Raphidiopsis curvata Fritsch et Rich 1929, tén
ching RPCTT.

Soi dom doc, song tréi ndi. hoi udn cong, khong
co thiit & viich ngiin ngang té bao, dai 100 - 150 pm,
d6i khi dai hon | cm trong nudi cdy, thudn nhon &
mot hodc cd hai diu sgi.

Té bao rong khoang 2 - 5 um. Chura thily ¢6 bao tir.

Miu dure phin lip tir hd Tinh Tém ¢ Thim Thién Hué.
Raphidiopsis mediterranea Skuja 1938, tén

ching RPMH.

Sgi thiing hodic hoi cong, troi ndi. thuémg ngin,

dai khodng 100 - 150 um, khing cé co thit giira cic
véich té bao, thudn nhon lgi & hai diu sgi.

Té bao dinh dudmg dai 2,4 - 6 um va rng 3,5-5

Miiu phin lip tir diém Dap Da.

pum. Bao tir hinh ovan, dai 8.5 - 9 pm, rong 55 - 6
um, don djc hodc thanh cap.

Bang 1. Danh séch cac ching vi khuén lam phén 1p tr cac thiy vire nghién cln 1én ching, ngudn gbc va ham luong doc td.

Ham lugng déc tb
STT  Loal Ching Ngudn géc cylindrospermopsin
(ng/mg trong lwgng tuod)
1 ABCITA khéing phat hién
2 ABCI2TA khéng phat hién
s Anabgena circinalis s Tr An khang phét b
4 ABCIATA khong phat hién
5 Anabaena smithii ABSMTA Tri An khang phat hign
5 Aphanizomenon sp. APDD Dép D4, Hué khéng phat hién
7 CR1DD 20,31
4 CR2DD 572
Kl CR3DD Dap Da, Hué 6,39
10 CR4DD 70,83
1" CRSDD 20,985
12 CRINY 6.05
13 CR2NY Nhu Y, Hué 6,73
14 CRICB 525
15 CR1BHA khéng phét hién
16 Cylindrospermopsis CR1BHB 443
17 raciborskil CR2ZBHB khéing phét hign
18 CR3BHB khoing phat hidn
19 CR4BHB Bién Hb, Gia Lal 9,83
20 CR5BHB khiang phat hign
21 CR6BHB 26,32
22 CR7BHB Kkhang phat hign
23 CREBHE 42,85
24 CR1DAI khéng phat hign
25 CR2DA| Dirc An, Gia Lai 3,52
26 CR3DAI 12,92
27 Raphidiopsis curvata RPCTT Tinh Tam, Hué khong phat hién
28 Raphidiopsis mediterranea RPMH Dap D4, Hué khong phét hign
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Hinh 1. Hinh thai cac loai vi khudin lam nghién ciru. A. S¢i Anabaena circinalls, B. Son Anabaena circinalis co chira béo W
va 1& bao d| hinh; C. Soi Anabaena smithil co chira td bao d| hinh; D. Sgi Anabaena smithii, £ Sgi Cylindrospermopsis
raciborskii c& chira 1& bao d| hinh & hal dau; F. Soi Cylindrospermopsis raciborskil ¢ chira bao tir va 18 bao di hinh; G, H:

Soi Raphidiopsis curvata; H: t& bao d| hinh; BT. Bao .

Két qui phin tich dje th

Két qua phin tich him luong doc 15
cylindrospermopsin bing ky thuit ELISA d6i vén cic
chung phiin Iip duoc trinh biy & bing 1. Két qua cho
thity, khéng phit hién thily doc td cylindrospermopsin
trong nudi clly céc ching cia cic lodi Anabaena
circinalis, Anabaena smithii, Aphanizomenon sp.,
Raphidiopsis curvata, Raphidiopsis mediterranea.
Doc 16 chi duge phit hién trong nuéi ciy mot so
chung cua lodi Cylindrospermopsis raciborskii: 14
ching ¢6 djc 5, 6 ching khang phat hign dje 16,
Nhin chung. him lugng doe 16 trong céc chung khong
gibng nhau, cao nhat & ching CR4DD (70,83
ng/mgWW) vi thip nhit & ching CR2DAI (3,52
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ng/mgWW). Cic chung phin 1§p tir Hué (Dip Da va
Nhur Y) déu ¢6 de 5. Trong 9 chang phin 1gp tir
Bién Ho chi 4 ching c6 dde 16, con 3 ching & Dirc An
thi | ching khong doc. Kha ning sinh doc 1 cia cic
chiing nuéi cily khéng phy thuje vao ddc diém dia Iy
cua dja diém thuy miu.

Tir két qua nghién ciru trén, ¢ thé két lugn ring
trong sb céc loai vi khuin lam nghién ciru chi ¢6 lodi
Cvlindrospermopsis raciborskii 1 ¢6 kha niing sinh
d6c 16 cylindrospermopsin trong diéu kién thi
nghi¢m cta ching t6i. Tuy nhién, khong phai tit ca
cie ching phin 13p trong ciing mét lodi déu c6 kha
ndng niy. Do viy, ¢6 thé noi kha ning sinh déc 16
cylindrospermopsin cia vi khuiin lam khong thé chi
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xiic dinh dua vito dic diém hinh thai lodi ma cin phai
cﬂnhﬁngshﬁnﬂchs&uhonvéd&:lovndncwng

¢ thé khing dinh chinh xdc kha ning
smh dc td cia loai. Tir do, chiing ta mdi cd thé xdc
dinh chinh xdc mire 46 6 nhiém doc 16 vi khuin lam
niy trong cic thay vire nghién ciru.

Lii cam om: Cac tac gia xin chin thanh cam on
ThS. Ngm'en Van Song (Vign Tai nguyén, Mii
trwimg va Cing nghé sinh hoc, Dai hoe Hué) da
gitip dé dé thue hign cac phin tich ELISA. Cong
trinh dwge thue hi¢n nha vdo kinh phi hé tro cua Bo
Giao due va Pao o,
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MORPHOLOGY AND CYLINDROSPERMOPSIN - PRODUCING ABILITY OF
CYANOBACTERIA STRAINS ISOLATED FROM SOME LAKES AND PONDS IN
VIETNAM

Nguyen Thi Thu Lien "**, Nguyen Thi Canh’, Le Thi Tran Nhi'

"C ollege of Sciences, Hue University
“Institute of Resources, Environment and Biotechnology, Hue University

SUMMARY

Occurrence of cyanobacterin have been found worldwide in cutrophic freshwaters, drinking water
reservoirs and can significantly deteriorate the quality of water. Some cyanobacterial species are known 1o
produce toxins affected directly or indirectly to human health. Cylindrospermopsin was first found in
Cylindrospermopsis racthorskii. Currently, cylindrospermopsin was found in other cyanobacteria. In this
study, 28 strains of potentinl cylindrospermopsin - producing cyanobacterin were isolated from some
freshwater bodies in Vietam, Bused on morphology, 28 isolated strains were classified in 6 species:
Cylindrospermopsis raciborskii (20 strains), Raphidiopsis curvata (1 strain), B mediterranea () strain),
Aphanizomenon sp. (1 strain), Anabaena circinalis (4 stins) and  Anabaena smithii (1 strain),
Cylindrospermopsin was found in 14 cultured strains of Cvlindrospermopsis raciborskii by ELISA. In the
same species, the toxin producing ability and concentration were different among the strains,

Keywords: Cyanobacteria, cylindrospermopsin, Cylindrospermopsis raciborskii, Vietnam
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