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What is Ciguatera Fish Poisoning (CFP)?

• 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

• CTX is 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.
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How do we get Ciguatera Fish Poisoning (CFP)?

Ciguatoxin
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Over 100 cases reported affecting > 230 people in the past 10 years 

Two prominent outbreaks in 1998 and 2004

more than 100 cases, affecting > 550 people

Wong et al., Toxicon 2005
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Common coral reef fish for consumption in HK

Variola louti (yellow-edged lyretail)

Epinephelus fuscoguttatus (Brown-marbled grouper)

Plectropomus leopardus (leopard coral grouper)

Gymnothorax spp. (moray eel)

Plectropomus areolatus (areolated coral grouper)

Cromileptes altivelis (humpback grouper)

Epinephelus polyphekadion (camouflage grouper)

Cheilinus undulaus (humphead wrasse)

Lutjanus bohar (two-spot red snapper)

Epinephelus lanceolatus (giant grouper) Lutjanus argentimaculatus (mangrove red snapper)
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Endemic

Endemic

Endemic

Endemic

Caribbean ciguatoxins
(C-CTXs)

Indian ciguatoxins
(I-CTXs)

Pacific ciguatoxins
(P-CTXs)

Classification of Ciguatoxins

China

Australia

Marakei Island

Tarawa 

Island

South Pacific 

Ocean

Kiribati

Chan et al., Chemosphere 2011

Gymnothorax javanicus
(Giant moray eel)
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Clinical Symptoms

Gastrointestinal disorders:

Abdominal pain, vomiting, nausea and diarrhea

Neurological disorders:

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

Cardiovascular disorders:

Irregular pulse, decreased blood pressure, bradycardia, dizziness

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

->Under-reporting are common



Human Nervous System
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Proximal peripheral nerve injury
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Peripheral nervous system regeneration

Pan YA et al., J. Neurosci. 2003

Decosterd I and Woolf CJ. Pain 2000
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P-CTX-1 reduces neurite outgrowth in peripheral neurons

Au et al., Scientific Report 2016



Experimental Paradigm

City University of Hong Kong
Department of Biomedical Sciences

0.26ng/g
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P-CTX-1 levels in various tissue organs in mice 

Au et al., Scientific Report 2016
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P-CTX-1 exposure delays sensory function recovery
(Pinprick assay)  
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Au et al., Scientific Report 2016
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Inner toe spread

Toe spread 

Paw length

P-CTX-1 exposure delays motor function recovery 
(Sciatic Function Index)  

Au et al., Scientific Report 2016
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P-CTX-1 exposure delays motor function recovery 
(Toe Spreading)  

Au et al., Scientific Report 2016



City University of Hong Kong
Department of Biomedical Sciences

P-CTX-1 exposure delays motor function recovery 
(Grip Strength)  

Au et al., Scientific Report 2016
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P-CTX-1 reduces the number of regenerating axons

Au et al., Scientific Report 2016
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P-CTX-1 inhibits neuromuscular junction formation

Au et al., Scientific Report 2016
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Kumar et al.,  Molecular Neurobiology 2017

P-CTX-1 inhibits brain activity (electroencephalogram, EEG) 
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P-CTX-1 reduces spontaneous firing rates of single 
motor cortex neuron

Kumar et al.,  Molecular Neurobiology 2017
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Target neurotransmitter profiling in motor cortex

Kumar et al.,  
Molecular Neurobiology 2017

Aspartic Acid (Asp)
Taurine (Tau)
Glutamine (Gln)
Choline (Chol)
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P-CTX-1 disrupts major signaling pathways inducing 
excitotoxicity? 

Kumar et al., Molecular Neurobiology 2017
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Unpublished data

P-CTX-1 induces apoptotic cell death in the motor cortex

Benn et al., Neuron 2002
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P-CTX-1 induces apoptotic cell death via Caspase-3 activation 

Unpublished data
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