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Determination of Nat Channel Blocker in Seaweed
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Abstract — A tissue biosensor was developed for the continuous determination of Na+ channel
blockers. The proposed sensor was applied to the determination of Na+ channel blockers in
seaweed. It was found that Na+* channel blocker content displayed seasonal variation; it was high
from February to April and decreased thereafter (May ~ August). From these results the present
proposed method may be used for high sensitive determination of Na* channel blockers contained
in the seaweed organisms and environments. Therefore, it may be important to monitor Na+*
channel blocker content of seaweed throughout the year.
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Fig. 2. Schematic diagram of the tissue biosensor flow
system used for determination of GTX, STX and
TTX toxicity. 1,8% NaCl(pH 4.8) tank; 2, injection
port; 3, thermostatically controlled bath; 4, Na+
electrode; 5, electrometer; 6, recorder; 7, peri-
staltic pump; 8, 10 N NaOH reservoir. a, working
electrode; b, reference electrode; ¢, cellulose ace-
tate membrane; d, frog bladder membrane; e, cel-
lulose acetate membrane; f, 1 N NH4CL.

Fig. 1, Map showing the sampling stations in Japan.
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Table 1. A list of marine algal species detected Na+ channel blocker

CHLOROPHYTA(13)

Enteromorpha linza

Ulva arasakii

Ulva pertusa

Valoniopsis pachynema
Cladophora wrightiana
Cladophora vaucheriaeformis
Acetabularia ryukyuensis
Caulerpa serrulata
Codium divaricatum
Codium contractum
Codium fragile

Codium latum

Halimeda discoidea

PHAEOPHYTA (42)

Chnoospora implexa
Chorda filum
Colpomenia bullosa
Colpomenia sparsa
Petalonia binghamiae
Dictyopteris divaricata
Dictyopteris latiuscula
Dictyota dichotoma
Ecklonia cava
Ecklonia kurame
Ecklonia stolonifera
Eisenia bicyclis
Hizikia fusiformis

Myagropsis myagroides
Myelophycus simplex
Pachydictyon coriaceum
Padina arborescens
Padina minor

Punctaria latifolia
Sarcodia ceylanica
Scytosiphon lomentaria
Sphaerotrichia divaricata
Spatoglossum crassum
Spatoglossum pacificum
Undaria peterseniana
Undaria pinnatifida
Sargassum confusum
Sargassum hemiphyllum
Sargassum horneri
Sargassum kjellmanianum
Sargassum micracanthum
Sargassum nigrifolium
Sargassum nipponicum
Sargassum patens
Sargassum piluliferum
Sargassum ringgoldianum
Sargassum serratifolium
Sargassum yamadae
Sargassum yamamotoi
Sargassum yendoi

RHODOPHYTA (36)

Actinotrichia fragilis

Ceratodicyon spongiosum
Chondracanthus tenellus
Chondrus crispus
Chondrus elatus
Chondrus ocellatus
Chondrus verrucosus
Cladophoropsis vaucheriaeformis
Galaxaura falcata
Galaxauro fostigiota
Galaxaura subfruticulosa
Gelidium elegans
Gelidium pacificum
Gracilaria incurvata
Gracilaria textorii
Grateloupia filicina
Grateloupia livida
Grateloupia sparsa
Hypnea charoides
Hypnea pannosa

Hypnea saidana
Laurencia okamurae
Laurencia undulata
Liagora caenomyce
Liagora farinosa

Liagora japonica
Lomentaria catenata
Martensia denticulata
Mastocarpus mamillosus
Meristotheca papulosa
Pachymeniopsis lanceolata
Pseudogloioploea okamurae

Hydroclathrus clathratus Ahnfeltiopsis paradoxa Scinaia japonica
Ishige okamurae B Carpopeltis prolifera Solieria pacifica
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Tetrodotoxin activity (fg)

Fig. 3. Standard calibration curve for determination of
tetrodotoxin (TTX) in the tissue biosensor.
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Fig. 4. The Na* channel blocker contents in the seaweed collected in all study sites (Chiba-ken Chikura, Chiba-ken
Tateyama, Shizuoka-ken Simoda, Niigata-ken Awasima, Fukui-ken Mikuni, Kyoto, Saga-ken, Okinawa-ken

Amamioosima, Okinawa-ken in Japan).
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Fig. 5. Monthly fluctuation of the Na+ channel blocker
(pg wet g™1) in the seaweed from Chiba-ken Chi-
kura.
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