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What is Ciguatera Fish Poisoning (CFP)?

e CFP is a food-borne illness caused by the presence of
ciguatoxins (CTXs) in the flesh and organs of tropical and
subtropical coral reef fishes

 CTXis produced by dinoflagellates that are usually attached to
dead coral surfaces in the sea, especially in tropical areas

* Heat/cold resistant, and lipophilic

Gambierdiscus spp.



. v City University of Hong Kong
CHYU Department of Biomedical Sciences

How do we get Ciguatera Fish Poisoning (CFP)?
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Over 100 cases reported affecting > 230 people in the past 10 years
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more than 100 cases, affecting > 550 people
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DIMMON_COrai It

Plectropomus leopardus (leopard coral grouper)

N

Lutjanus bohar (two-spot red snapper)
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Plectropomus areolatus (areolated coral grouper)

Gymnothorax spp. (moray eel)
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Variola louti (yellow-edged lyretail)

Epinephelus lanceolatus (giant grouper) Lutjanus argentimaculatus (mangrove red snapper)
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Classification of Ciguatoxins

Endemic
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The present study used liquid chromatography-tandem mass spectrometry (LC-MS/MS) to
investigate retrospectively ciguatoxin (CTX)-positive samples as determined by mouse
bioassay (MBA) in the past 10 years in Hong Kong. The results showed that Pacific CTXs (P-
CTX-1, -2 and -3) were the most commonly observed toxins found in the samples, indi-
cating Pacific Ocean areas as the most important origin of ciguatera fish poisoning. Clinical
diagnosis from ciguatera patients also revealed the predominance of neurological illnesses
in most cases, supporting intoxication of Pacific origin. This study demonstrated the ability
of laboratory analysis to identify and quantify Pacific CTXs in suspected fish samples, so as
to support the clinical diagnosis of ciguatera. Comparative analysis (Student's t-test and
Spearman's rank correlation analysis) on the two CTX detection methods showed
approximate linearity for overall P-CTXs (P-CTX-1, -2 and -3)/P-CTX-1 alone as derived by
LC-MS/MS and total toxicity levels (P-CTX-1 equivalent) as determined by MBA. The LC-
MS/MS method coupled with the rapid extraction method could allow the detection of
trace amount of CTXs at levels below the clinically relevant limit, 0.1 ppb P-CTX-1 in fish
flesh. For practical application, the adoption of a two-tiered approach for testing, chemical
analysis by LC-MS/MS for toxic fish screening, coupled with biological assay by MBA for
final toxicity confirmation, was proposed for first-line screening of CTX in potentially
contaminated fish samples in the market, with an aim to minimizing the use of laboratory
mice and at the same time providing reasonably effective means for routine analysis.

© 2014 Elsevier Ltd. All rights reserved.
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Clinical Symptoms

Abdominal pain, vomiting, nausea and diarrhea

Muscle weakness, limb paraesthesia, reversal of hot and cold
sensation, numbness, tingling, and nerve damage

Irregular pulse, decreased blood pressure, bradycardia, dizziness

->CFP affects >50,000 people worldwide annually with 0.5% of
mortality rate

->Under-reporting are common
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Human Nervous System
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Proximal peripheral nerve injury

Brachial plexus
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Peripheral nervous system regeneration

Intramuscular (IM)

' Crainial Thigh gt o
,/( ~ Muscles

Dorsal root Spinal cord

Saphenous nerve

o ’
Spinal

Common peroneal J
nervas,

» nerve
Tibial nerve

Pan YA et al., J. Neurosci. 2003
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P-CTX-1 reduces neurite outgrowth in peripheral neurons
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Au et al., Scientific Report 2016
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Experimental Paradigm
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P-CTX-1 levels in various tissue organs in mice
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P-CTX-1 exposure delays sensory function recovery
(Pinprick assay)

r;'gciatic nerve crush
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P-CTX-1 exposure delays motor function recovery

(Sciatic Function Index)
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P-CTX-1 exposure delays motor function recovery
(Toe Spreading)
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P-CTX-1 exposure delays motor function recovery
(Grip Strength)

';";ciatic nerve crush r;'gciatic nerve crush
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P-CTX-1 reduces the number of regenerating axons

Sciatic Nerve
5mm proximal Site of Injury (SI) 5mm distal 10mm distal 15mm distal 20mm distal 25mm distal
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P-CTX-1 inhibits neuromuscular junction formation
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P-CTX-1 inhibits brain activity (electroencephalogram, EEG)
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P-CTX-1 reduces spontaneous firing rates of single
motor cortex neuron
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Target neurotransmitter profiling in motor cortex
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P-CTX-1 disrupts major signaling pathways inducing
excitotoxicity?
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P-CTX-1 induces apoptotic cell death in the motor cortex
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P-CTX-1 induces apoptotic cell death via Caspase-3 activation
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