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Ciguatera Sequence










siguatoxin Molecule




Incertainties in the CFP Cycle

. Increased proportions of toxic fish?
. Increased toxicity in the fish present?

* Increased fish harvesting and consumption by humans?

*  Due to fish eating more toxic algal substrate?
. Due to different grazing patterns?

. Due to progressive toxin accumulation in older fish?

. Due to increased G. toxicus biomass?
*  Due to increased specific toxicity of G. toxicus biomass present?

. Due to specific G. toxicus clone that produces CTX?

. Do certain conditions stimulate the growth of G. toxicus?

. Do certain conditions change the macroalgae where the G. toxicus grows?

* Do certain conditions stimulate the specific toxicity of G. toxicus?



eported Ciguatera Incidents
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Ciguatera Incidents By Island

N =676

Kauai, 152

Maui, 100
Molokai, 5

Lanai, 2

Big Island, 131

Oahu, 286



Ciguatera Incidence By Island

N =676

Maui, 129.7
Kauai, 342.3

=Per 1985 100,000

resident population Big Island, 123.7

=Molokai and Lanai Oahu, 35.6
excluded



Fish Source for Ciguatera Incidents

N =676

Market, 86
Unknown, 6

Restaurant, 10
Peddler, 16

Recreation, 558



atch Sites for Incident-Related Fish
aui - 1963 to 2005

n57 incidents
associated with
Maui catch sites

=53 with specific
location




atch Sites for Incident-Related Fish
ahu - 1963 to 2005

=127 incidents
associated with
Oahu catch sites

=125 with
specific location




atch Sites for Incident-Related Fish
aual - 1963 to 2005

=118 incidents
associated with
Kauai catch sites

=113 with
specific location




atch Sites for Incident-Related Fish
g Island - 1963 to 2005

=136 incidents
associated with
Hawaii catch sites

=131 with specific
location




iguatera Incidents
vy Type of Fish Consumed

Z
Y, & “~  Snapper
¢
Unknown Wrasse
Surgeon Fish
Jack Fish

Goatfish

Incidents involving Parrotfish
consumption of >1 fish

Grouper
type were excluded

Barracuda

N = 635



iguatera Fish Poisoning
op 5 Offenders — Locally Caught Fish

1 2 3 4 S
Incident Jack | Surgeon | Grouper | Snapper| Wrasse
Hospital | Wrasse | Jack | Snapper | Grouper | Surgeon
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MHI NWHI
n=112 n=182 TOTAL

CARNIVORES 15% 20% 18%
HERBIVORES 1% 17% 14%
ALL 13% 18% 16%
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% Ciguatoxic
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log,,[CTX] (pg/mg)

Iogm[CTX] (pg/mg) vs. RTP (%)




CTX Potency, Threshold & Links

CTX Human Threshold Concentration 0.1 — 4 ppb
Upcoming EU & USFDA Limit = 0.01ppb

BHAB Conference: New Zealand, October 2014
Link to Hawaii Research & Information
www.fish4science.com




Muscle Tissue
0.2

Brain
0.6

Liver

1.5
Gonads

1.4

Figure 1.1 Distribution of average CTX
Concentration (ng/g) in ten samples of C. argus



-26.4 ng [CTX] -34.6 ng [CTX]

0
Replacing less than 5 A) of serving of muscle with an equivalent weight of internal

tissues vieldsa 249 increase in CTX load



Gambierdiscus Transport via Ships’
3allast Water
Test Conditions: 4 T’s 22.C-29.0°C, Darkness

Findings
e Survival & Growth Rates: Controls = Tests
* No Gambierdiscus in Ballast Waters
* No Cyst Development

Conclusions
e Ballast Water Will Allow Oceanic Translocation of Gambierdiscus
 Current U.S. Protocols Prevent this Occurrence


















Overview of Research Design

Dinoflagellate
Ecology & in vitro

PSR Platform

-«

Culture work Technology
¢
NBB"f'ChElﬂ nel > H-CTX > MHI'CT)I( 0 Aﬂii'ibﬂd'},f
l0assay. Collaboration L olecular > Development
Methodological > (MW=1223) —»{ Structure to H-CTX
Developments )
Y Improved CTX
Fish Analyses & Detection
Toxin Acquisition Gapaflllw
Ecological T T Community Demonstrated
CPF Education, Verification
Hazard (fish)[ Outreach, T
Evaluations Cooperation
Human Health
Improvement
via Improved

Prevention




