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I MO PAU

Su c6 mit ciia mét 56 lodi vi khudn lam (VKL ) ¢6 déc 8 tai hd Hoan Kig€m da duoc phat hién tir nam 1997
[1]. Céc tdc gid ciing cho thdy sy nd hoa cla nuée hd Hoan Kiém xay ra 2 ldn trong nim vio ddu hé vi cudi thu.
Khi nude hé nd hoa, mat do Microcystis aeruginosa chiém t&i 40% quén thé thye vat phi du.

M. aeruginosa la loai VKL nudc ngot san ra doc 16 thudc ho microcystin - chédt duge coi 1a gay ung thu O
dong vét vA ngudi [2]. Viée phan lap va nudi cdy VKL nay trong phong thi nghiém, nghién ctu ddc tinh va doc 16
ciia n6 1a bude cdn thiét ti€p theo trong chuong trinh nghién ciu tao lam ¢6 ddc t6.

II. NGUYEN LIEU VA PHUONG PHAP
1. Phan lap va nuoi cay y
. M4u tho n& hoa ngodi tu nhién & hé Hoan-Kiém va hd Thanh Coéng chita Microcystis aeruginosa duge thu
bing vot phit du. Cic khudn lac M. aeruginosa duge xic dinh theo Duong Dic Tién [3] va Skulberg [4]. Quy
trinh phan 14p ti€n hanh theo phuong phap Shirai [5] ¢6 ¢ai ti€n, sit dung cdc moéi trudng sau [am méi trudng 10ng
va 12 co 5O cho méi trudng thach: 1. Méi trudng Bourelly [6]; 2. Mo1 truong BG 11 [7] 3. Moi wruong GMA [7]:4.
Moi trudmg B 12 {8] ; 5.Moi trudng CB [8]; 6. Moi trudng MA |8).

Céc khudn lac M. aeruginosa tir miu nuéc hé né hoa duge gdp ra duéi kinh hién vi va chuyén viao moi
trudmg thach trong dia Petri (0.6% thach trong méi trudng tuong (ing) dude boc kin bing parafilm va dat dudi dan
den’ dnh sdng 2000-3000 lux & 25 - 30°C trong vong 1- 2 win. Nhing khuén lac phat trién duge kiém tra dusi
kinh hién vi d8i pha d€ xdc dinh xem cé bi nhiém hay khéng. Nhitng khudn lac sach duge chuyén sang nudi cdy
trong binh nén 50ml trong moi trudng 16ng tuong tng & diéu kién nhu trén dé 13y sinh khéi, dong khé va sit dung
trong céc thi nghiém nghién citu d6c tinh va xdc dinh doc o tiép theo. Néu khudn tac bi nhiém thl qua trinh phan
lap lai quay lai tir budc déu.

2. Nghién ciru doc té

* Phutong phdp thit trén chudt:

Chuét nhat tring trong lugng 20-25g duge tiém dudi mang bung 1 ml dich tdo trong Methanol: H,O (1:1)
hogc nude cdt. Cic ndng dd tao 1a: 10-20-30 mg/ml. P&i ching 14 chudt duge tiém bing dich Spirulina trong
Methanol: H,O (1:1), dich Methanol: H,O (1:1) va nudc cat. Sau khi tiém chudt duge thee doi trong 24h. Cic
triéu chiimg va théi gian chudt bj chét duge ghi lai. Chudt chét trong vong 4 h sau khi tiém duge coi 14 do doce 6
cla (do.

* Phuong phdp HPLC-MS

Chiét xudt : 50 mg miu tho di duge sy dong kho nghién trong Iml hén hgp Methanol: H,O (1:1), siéu am
trong 20 phit va ly tam. Dich néi loc qua gidy loc nilon kich thudc 0,45 pm.

Lam sach : Dich loc dugc chuyén 1én c6t chiét pha rén v6i C18-catridge da duge cin bang trude dé véi Sml
methanol v 5ml nuw6c cdt (0.05% axit trifluoroacetic TFA). Sau khi rda bang 10ml 0.05%TFA va 5ml
0.05%TFA: methanol (80:20,v:v) , microcystin dugc chiél ra bing 5ml methanol. Dich chiét duge bay hoi trong
chin khong dén thé tich khoang 200 pl r6i duét dong N, dén khé hodn toan. Ciin kho dirge hoa tan trong 200 pl
methanol : H,0, 1:1.

Dich thu duge duge lam sach bing sic k¥ loc gen qua ¢t Superdex Peptide HR 10/30; ID | cm; V= 24ml
(Pharmacia Biotech). Dich thoi 1a 0,1% Trifluoroacetic acid (TFA)/ acetonitrile (1:1, v:v) ddng chay Iml /phiit.
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Dich tir cot ra duge theo dai bang UV Detector ¢ 238 nm. Phan doan microcystin thu duge ing véi Rt 12,5 dén
14,5 phiit, da dugc lam sach. Dich chiét sach duge bom truc tiép lén hé HPLC-MS.

biéu kien HPLC -
Cot: Phenomenex Prodigy [5u ODS (3) 100A; 250 x 4,6 mm ID].
Etuent 1: Acctonitrile. Eluent 2: H,( cat ding cho HPLC. Eluent 3: 0,05% TFA.

Gradient:
Thai gian Eluent] Eluent 2 Eluent 3
(phut) (%) (%) (%)
(0,0 32 18 50
35,0 44,5 5.5 50
37,0 32 18 50
45 32 14 50

Dong chay 1ml/phit. Injection: 100 pul. Detector: UV 238 nm
Xdc dinh khoi lugng: Positive ionization, phd guét khai fugng: 500-530; 900-1070 Du

IIL KET QUA VA THAO LUAN

1. Phan lap va nuéi cay

Cic k&t qua thi nghiém cho thiy : trong diéu kién phéng thi nghiém M. aeruginosa chi phat trién duoc rén
mai trudmg da ¢o san hoac duce bé sung hdn hop vitamin ( B, B;, vi H). 4 nhimg moi trudng khong cd hoic
khong bd sung vitamin tdo lui dan va chét mac di cdc nguyén 1§ da luong va vi lugng déu ddy du. Di¢u dé chimg
16 vitamin 12 mot trong nhitng yéu 16 quan trong dé M. veruginosa phit trién. Trong nhitng moi trudng di thir
nghiém, méi trudng thich hop nhat dé phan lap va nudi ciy M. aeruginosa ta moi trudng CB. Noéng do thach thich
hop nhét cho cdc khudn lac M. aeruginosa phat trién 12 0.6 % . Nhiéu ching M. aertginosa c6 thé sinh trudng va
phét trién trén nhimg méi trudng danh cho tdo lam khde nhau (5.7 ). Hon nifa, theo mot s tAc gid mot truong
nudi cdy ¢6 anh hudng rat lom dén e do ting trudng vi kha ning tich luy doc 6 cua tdo [9].

Tis mau nudc nd hoa cia hé Hoan Ki€m va hé Thanh Cong dit phan 1ap duge 5 ching Microcystis ki hitu
4 M. aeruginosa HK1, M. ueruginosa HK2 (anh 1, 2) vi M. aeraginosa TCi; M. aeruginosa TC2 va M.
aeruginosa TC3 (anh 3.4.5).

Céc tap dodn M. aerginosa HK1 via M. aeruginosa HK2 cling nhu M. aeruginosa TCL, M. ueruginosa
TC2 via M. aeruginosa TC3 khéc nhau vé kich thudc, mau sic, do ndi... vi rat gan v meo ta cha Duong bic Tién
vé M. geruginosa Kutz |3].

Trong diéu kién phong thi nghiém, cudng do dnh sdng 2000-3000 lux 13 thich hop dé nuei cdy nhing
. ching Micrecystis nity. (3 didu kién drih sang thap hon, tio phat trién cham va dé by lan & bl ndm méc. Nhi¢t do
t6i thich cho tao phét trién cd trén moi truding thach lan moi trudmng [ong la 25-30"C. (3 nhi¢t do thap hon hoac
cao hon tdo déu phat trién kém. Nhimng chiing tdo trén la nguyéa licu quan trong cho cic nghién ctu doc 16 1iép
theo. -

2. Nghién ciru doce to

K&t qua cdc thi nghiém thir doc tinh trén chugt cho thiy: ty I& chuot chét suu khi duge tiém Tmi dich tio
véi nong do tao > 2mg/ml 1h 95% (40 con chél/ 42 con duge tiem) trong khi 14t ci chudt trong cdce 16 d6i chiing
( duoc 1iém bing nuée cat, nude cdl : methanol,1:1, hodc dich Spirulina platensis trong nude cat : methanol, 1:1 6
néng 4o 30mg/ml) déu con song. Nhu vay nhing mau tuo M.aeruginosd duge phén tap tir cac hé Ha Noi déu ¢6
doc tinh doi vai chudt & nong do = 2mg/ml. M.aeruginosa TCL Jam chuot chél trong vong 1gid dau chimg 10
ham luong doc 5 trong ching tao nly kha cao, Theo Falconer (1593 ) ham lugng 3 pg MC 1a lidu gicét chét 30 g
chuét [10] . Scarafia va cong sy (1995) ciing cho (hiy LDS50 cia méu 130 bam ne hoa 1 14,5mg/kg vicia
microcystin [a 500 pg/ kg trong luong chudt thi nghiem [1T]. Bidu tha vi 13 k€t qua nghién ctu clia chiing 151
ciing gidng véi thong hio clia Shyyaa vacs. (1997) khi tdc pid nay khing dinh mdu 130 con nguyén (& bao lam
cdc lodi Cladoceran chél nhanh hon dich chict do 121,
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K¢t qua dinh tinh va dinh lugng microcystin bang HPLC-MS trinh bay trén hinh 1, 2, 3 va bang 1.

K&t qua trén bang 1 cho thdy 4t c¢i cdc miu M. aeruginosa phan lap duge tr hé Thanh Cong va hé Hoén
Kigm déu chita microcystin (MC). Trong dé M. aeruginosa TC1 chita 2 loai MC 1a MC-RR va MC-YR vdi ham
lugng rat cao : 3,136 va 1,266 mg/g trong luong kho, twong tng. Cdc mau cdn lai déu chita MC-RR véi ham
lugng khd cao. Theo Herniksen va ¢s.(1997) chi ¢é mot lugng nhéd microcystin (khoang 0,1-0,9 pug/ g) trong cic
mau tdo lam nd hoa tir cdc hé cha Pan Mach [13]. Hesse va cs. (1997) cho thdy ham luong MC-RR trong chung
tdo M. aeruginosa HUB 1a 1 ug/mm®, ham lugng MC-YR la 0.4 pg/mm® [14]. Youssel vd ¢s. ciing nhén thay
riing 23% mdu tao lam phéan lap tir cdc ruong lda va kénh tudi tiéu tai chau thé séng Nin san ra khodng 0.5- 4.3
ng MC/ 1 dich chiét t& bao [15]. Tai Canada, néng do MC trong nuée t5i da cho phép 14 0,5 ug/l, cdn & Uce ngudi
ta str dung hugng 1pg/l ( tuong duong 5000 t€ bao/ml) 1a ndng d¢ ngudng cho cde thuy vue sir dung 1am ngudn
nudc udng hode gidi tri |i6]. Ham lugng MC trong cdc miu M.aeruginosa phan 1ap tr hé Hoan Kiém va ho
Thanh Céng cho thiy kha nang nhiém doc MC tai cdc hé nay, dic biét 1a trong céc thdi diém nude nd hoa, khi
céc 1€ bao M aeruginosa chigm téi 40% tdng lugng thue vat phit du 12 mot nguy co tiém tang.

IV.KET LUAN

Pa phan lap va nudi clly duge 5 ching Microcystis tir hé Thanh Cong va hé Hoan Kiém. Trong cdc moi
trudng da thit nghiém, moi trudmg CB 12 moi trudg thich hgp nhét cho tdo phdt trién trong phong thi nghiém.
Néng do thach thich hop khi nuéi cfy Microcystis trén méi trudmg rén 13 0,6%. Diéu kién nudi cdy trong phong
13 dnh sdng 2000-3000 lux, nhiét do 25-30°C.

Céc ching M. aeruginosa da phan 1ap duge déu gay chét d6i véi chuot & ndng do 2 2mg tio kho/con trong
vong 24 h, Ching M.aerugingsa TC1 1am chudt chét irong vong 1 h & néng dé 5 mg tao kho/ con cho thay ham
lugng ddc 16 trong chiing tdo nay khd cao Ia diéu dugc khang dinh bing cdc két qua phan tich déc 18 . Chiing
Microcystis aeruginosa TC] chira 2 loai microcystin : MC -RR va MC -YR v6i ham luong : 3,136 v 1,266 mg/g
tao kho, twong tng, trong khi cdc chang khédc chi chita 1 loat microcystin : MC-RR v@1 ham lugng thap hon,
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SUMMARY
TOXICITY AND TOXINS OF SOME
MICROCYSTIS AERUGINOSA (CYANOBACTERIACEAE)
STRAINS ISOLATED FROM HOAN KIEM
AND THANH CONG LAKES

DANG HOANG PHUOC HIEN, DUONG THI THUY,
DANG DINH KIM, NGUYEN SY NGUYEN,
Instinute of Biotechnology, NCST
CHRISTIAN HUMMERT
Institue of Nutrition, Friedvich- Schiller University, Jena, Germany

Five strains of Microcystis aeruginosa  have been isolated from the Hoan Kiem and Thanh Cong lakes,
Hanoi city and cultivated in laboratory conditions. The CB medium has been shown to be the most suitable in
this process. The solid medium prepared on the base of this one containing 0,6% agar could bhe used effectively.
The optimal light intensity and remperatitre for the growth of these strains were 2000 - 3000 hux and 25 - 30°C,

respectively.

Al isolated M. aeruginosa strains were toxic to mouse with lethal dose 22mg of lyophylised cellsimouse
within 3 - 4 hours. The death of mice within 11 dfter i.p. injection caused by M. aeruginosa TCI at concentration
of Smy dried cells Imouse showed its igh toxin content that was confirmed by the results of HPLC - MS toxin
analysis : This strain contains 2 microcysting : MC-RR and MC-YR at concentration 3.136 and 1.266 mglg of

dried cells, respectively, white 4 another strains contain only MC-RR at lower concentration.





