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Cyanobacterial Bloom and Microcystin-LR in
Eutrophic Waters

Mi-Yeon Suh'? Baik-Ho Kim? and Myung-Soo Han®

Seoul Metropolitan Government, Research Institute of Public Health and Environment’

Depariment of Environmental Science, Hanyang University’

Abstract

Cyanotoxin, microcystins commonly produced by cyanobacteria affect various aquatic organ-

isms and even human health. Kinds, structures, measurement analysis, toxicity and removal of

Microcystin-LR were explained and discussed.

Keywords : cyanobacteiral bloom, eutrophicated waters, Microcystin.
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Fig. 1. Structure of Microcystin-LR(MCLR)

Table 1. Kinds and characteristics of cyanobacterial toxins”

.. . No. .
Origin & kinds Structures . O‘ Representatives Target
derivatives
. . . . Mi tis, Anaba .

Microcystin Cyclic heptapeptide >50 Lerocysts . 'ena liver
Nostoc, Oscillatoria

Nodularin Cyclic pentapeptide 5 Nodularia liver

Cylindrospermopsin Cyclic guanidine unit 1 Cylindrospermopsis liver

Anatoxin-a Secondary amine alkaloid 1 Anabaena nerve

Anatoxin-a (s) Guanidium methyl phosphate ester 1 Anabaena nerve

Saxitoxin, Neosaxitoxin | Alkaloid 6 Aphanizomenon nerve

. . Mi tis,

LPS Lipopolysaccharides >3 tqoqs ,ZS stomach

Oscillatoria
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Table 2. Toxicity of cyanobacterial toxins

Cyancbacteria CHEA DL =4 MCLR 3

Toxins LDs Organism References
MCLR 50 M. aeruginosa, Aph flos-aquae, M, viridis 49, 50)
MC-LA . 50 | M aeruginosa, M. viridis 17)
MC-YR 70 M. aeruginosa, M. viridis 49)
MC-RR 600 | M. aeruginosa, Anabana sp., M. viridis, O, agardhii 8 51, 52)
[D-Asp’] MCLR 20-300 | M. aeruginosa, Aph. flos-aquae, M. viridis, O. agardhii, 53, 54)
[D—Asp3] MC-RR 250 - | O. agardhii, M. aeruginosa, Anabana sp. 10, 51)
(Dha'] MCLR 20 | M. aeruginosa, Anabana sp. O. agardhii, 51, 55)
((62)) -Adda MCLR | >1200 | M. viridis, 54)
((62)] -Adda MC-RR | >1200 |M. viridis, 54)
Nodularin 50 | N. spumigene 51)
[D-Aspl] Nodularin 7 | N spumigene 56)
((6Z)-Adda3] Nodularin| >2000 |N. spumigene 56)
Anatoxin-a 200-250 | Aph flos-aquae, Anabana spp. Oscillartoria sp. 51, 57)
Anatoxin-a(s) . 20 | Aph flos-aquae. 58)
Saxitoxin 10 Aph flos—aquae, A cincinalis, Cylind. raciborskii, Lyngbya wollei 5, 59)
Cylindrpspermopsin 2000 | Oylind. raciborskii, Umezakia natans, Aph ovalisporum 60)

*.Dsy (ug/kg .ip. mouse)

droalanine¥} N-methyl éspartic acide= F42%
of o3 A=l Qon Earge 800~1,000
Daolt”. dutd oz 1, 39, 59, 6%, 7 7]
o 22} D-alanine (D-Ala), D-erythro-B-methy-
laspartic acid (D-erythro-B~-MeAsp), Adda [(2S,
35, 85, 9S)-3-amino-9-methoxy-2, 6, 8-tri-
methyl-10-phenyldeca-4E, 6E-dienoic  acid],
D-glutamic acid (D-Glu), N-methyldehydro-
alalnine(Mdha)5& FFXHoR 7[X1 o, 2
A 499 oln et A7 TokstAl Wty @
< microcystins(MCs)E& ©]F0 0|5 ofu|iwit
A71E UEllE Fo] dRE olgste MC 3
2o WAL AAIY S EW, microcystin-
LRIMCLR)& 2¥3} 4 9] o] aibe] Zb7} ley-
cine(L-Lew)# L-arginine(L-Arg) €& et}
MCe FxAA SAAQL He M} 4H] 7w
Al A9 oAl D-ofu|wite] )=

gide] th2 29 olmmAE L D-olm At
o7l AWHOR WAHA = Tz oful
2bgoltt? (Fig, 1). @A) MCLRE H|£3te] A
Hom o 64F9 HEA LA Qo9
MCLR, microcystin-RR(IMCRR), microcystinYR
(MCYR)°] 7Hg o] Selslm 9t 53] MCLR
2 FEAZ Y B 54 2n gon® £z
H & MCsoltb MCRR s%9% wj$ =3 o
AS Yehdt™ MC $2459 4L Addadl
o3 AAH™ Addazt AAHNAY 7)5ho) A A A
A 6(z)-Adda’t B A%, SAol =A FasAY
YA @E Aew deld Qo 2 we
Addacll A& o}m| ikl glutamic acid®#+ R2
Al F-HE= olmmile] EFo| ulgl EAjof
ARHN®, Axo] Bae EQAR wi =4
Az ztolg Rol7|E #d?. d2 54 MCLR
& mouse BHZF]RHLDs=50~158g/kg) 7T
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Cyanobactaria CHEHARTE S4 MCLR  §

Table 3. Cyanobacterial bloom alarming system accepted by NewWales Blue-Green Algae Task

Force in Australia

39)

Alert
Level

What this means

-What you must do

LOW
ALERT

Blue-green algae not present at hloom levels,
However, numbers are sufficient (500 to 2,000
cells/mL) and environmental conditions suffi-
ciently favorable for rapid algal growth.species
of algae can cause taste and odor problems at
low cell concentrations Bright green flecks (algal
clumps) in a bucket or jar of affected water
mean there is a strong case for a MEDIUM
ALERT.

Use an alternative water supply if available
and prepare for a medium alert in weeks. If
humans or stock drink the affected water,
watch for signs of illness (nausea, gastro-
enteritis). It may be possible to chemically
treat farm dams to prevent further bloom in
the short term. Get expert advice to avoid
risking future blooms.

MEDIUM
ALERT

Musty or earthy smells common, Blue-green
algae visible as green flecks in a bucket or
glass jar.contains 2,000 to 15,000
cells/mL.There are enough blue-green algae
present for a population explosion. temperature
and movement conditions suitable for algal
growth and if they remain this way a HIGH
ALERT may result in a few days.

Use alternative drinking water supply for hu-
mans and animals or treat water with acti-
vated carbon. Carefully clean fish removing all
gut material. Do not eat yabbies, mussels or
shellfish. Avoid scum when collecting water
for any purpose. Keep stock away from lee-
ward shoreline of affected water body. If vou
are sensitive to algae avoid direct skin contact
with the water. Pets may be sensitive to algal
toxins. Report BGA in public waterways to
DLWC or local council.

HIGH"
ALERT

”

"Bloom “ conditions apply. Water may have a
green tinge and musty or earthy odor. In calm
water scum may form on the surface and be
blown towards the shoreline. In windy con-
ditions algae may be mixed into the water
column and be less visible. Usually more than
15,000 cells/mL of BGA present. Algae may
be toxic to humans and animals.

Do not drink untreated or boiled water from
the contaminated area. Seek an alternative
water supply. Avoid contact with, or use of
the water. Do not fish in areas where algal
scum are present. Do not eat mussels, cray-
fish or shrimp. Dogs and stock are at partic-
ular risk, keep them away from affected areas
and provide an alternative water supply.

BGA: blue-

green algae

DLWC: Department of Land and Water Conservation

A B 9 2REL0 el JEgRe ngoe =y °l+= Engineering and Water Supply
st o]Fojxm 9)\‘:]'. E—?‘fl “5° New Department (EWSD)7F AAS w4 Aw A
South Wales FolA& 1991d gz @yos & A Zzoz 3w 9o EF H4 MCE #g
g Y& ol o= °l7] AR 2F #Y @) AR S84 FAVNFL 4R Fos g
¢H(Algal Management Strategy)S w@stdn® o zey g Z7tlA P72 AN
@A SACC(State Algal Coordinating Commit- & 2 o] greirt. 59 H9 MCH, nod-
tee)oll M A BeldMRE Gx2F WHOR  yarinFol] st 1.0pg/1, AAvkrtel ¢ MCLR
A AF A FEASA 9ED Uk ¢ 05ml, F MC 1L0uNe HA7I1Eoz stn
5, dxddd mddd deAer vz glon® WHO®E MCLRY diale] 10413
TGS VEod e ARI2e AN ANt ok
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Table 4. Kinds and characteristics of measurements of Microcystinw)

Cost| Speed | Susceptability |Toxic Assay Multi. |[Automation] Specifity | Moral

Mouse test + ++ + ++ ++ ++

Hepatocyte test ++ ++ + ++ ++ +

HPLC method ++ + ¥ n " i
Adda quantification ++ ++ + + i+
Protein phosphatase ++ ++ + ++ ++ ++
ELISA ++ ++ ++ + ++
Invertebrate test ++ + + + ++ + +
Plant test ++ + ++ + =

(++) : relevant, (+) : possibility
V. =Rs549 B AMufty Wz gelatsl FA7A%(Protein  phosphatase

=x0 AEue A AE PAR(bioassay),
Ask8kA  BA(biochemical assay), 7171 H
(instrument assay) 502 &g F doH, WY
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