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Presentation Notes
Good morning. Thanks for coming. My name is Jaynee Kim and today I will be speaking about the various hosts of Angiostrongylus cantonensis and the graduate research that I am doing at the University of Hawaii.



Definitive hosts
• Obligatory to life cycle

• Larvae mature and 
reproduce in these hosts
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Definitive hosts are obligatory to the life cycle of the parsite. The larvae mature and reproduce in these hosts. Definitive hosts of Angiostrongylus include rat species like Rattus norvegicus, Rattus exulans, and Rattus rattus.Definitive hosts-Rattus species-larvae mature and reproduce in these hostsAlso Rattus raja and Bandicota indica (Punyagupta 1970)
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Subulina octona
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Intermediate hosts
• Obligatory to life cycle

• Larvae mature and can 
persist, sometimes for the 
entire life of the host
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Intermediate hosts are also necessary in the life cycle of the parasite. Larvae mature and can persist, sometimes for the entire life of the host. Intermediate hosts include species such as Achatina fulica also known as the Giant African snail and Pomacea canaliculata, a serious agricultural pest in Hawaii and elsewhere like in Asia where they also use this snail as a food source.Intermediate hosts-larvae mature and can persist in these hosts, sometimes for the entire life of its host
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Paratenic hosts
• Not obligatory to life cycle

• Larvae do not mature or reproduce 
in these hosts

• Can infect definitive, accidental or 
other paratenic hosts
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Paratenic hosts on the other hand are not obligatory to the life cycle of the parasite. Larvae do not mature or reproduce in these hosts. Once a paratenic host is infected, it can then infect definitive, accidental or other paratenic hosts.Paratenic hosts-not obligatory hosts in the life cycle of the parasite-animals which ingest 3rd stage larvae and can maintain these infective larvae in their bodies/tissues-can infect definitive, accidental or other paratenic hosts (or same species of host if cannibalistic) when ingested-in these hosts, larvae do not mature or reproduceParatenic and accidental hosts are not necessary for establishing and maintaining transmission within the basic host-parasite-habitat system (Kliks and Palumbo 1992).Paratenic hostsFrogs and toads (Hyla aurea = Litoria aurea)Freshwater prawns (Macrobrachium spp.)Land crabs (coconut crab, Birgus latro)PlanariansFishCannabalistic and carnivorous snailsMonitor lizards (Varanus bengalensis)
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Birds

Marsupials Humans and non-human primates

Accidental hosts
• Not obligatory to life cycle

• Dead end for the parasite -
larvae do not reproduce in 
these hosts, but die

• Can often cause sickness 
or death
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Like paratenic hosts, accidental hosts are not necessary in the life cycle of the parasite. They are dead ends for the parasite which means hat the larvae do not reproduce in these hosts, but die. Infection in these accidental hosts can often cause sickness or death. A wide range of accidental hosts can be infected, including birds, marsupials and humans and non-human primates.Accidental hosts-are not part of the normal life cycle of the parasite-dead end for the parasite- infective larvae do not mature, reproduce or persist, but die in the accidental hostIUCN Red List of Threatened SpeciesCaptive:Emperor tamarin – least concern; population trend – decreasingBennett’s wallaby – least concern; population trend – stableRufous bettong – least concern; population trend – unknownYellow-tailed black cockatoo – least concernFree-living:Tawny frogmouth – least concern



Domestic 
animals
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Even domesticated animals such as dogs and horses have been infected.Other accidental host infectedHorsesDogs



Endangered and 
vulnerable species

Grey-headed fruit bat

Cotton-top tamarin White-handed gibbon
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Other accidental hosts that have been infected by Angiostrongylus include endangered and vulnerable species like these shown here.IUCN Red List of Threatened SpeciesCaptive:White-handed gibbon – endangeredCotton-top tamarin – critically endangeredGrey-headed flying fox – vulnerable



Human Health Concern
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Angiostrongylus has been making headlines in Hawaii in the past few years. In these cases, the victims ate organic produce from their garden, thinking that they did not have to wash it because no pesticides were used. These people were primarily infected after consuming small infected snails hidden on produce.Ingestion of snails and slugs is main cause for infection in Hawaii and elsewhere.



Research objectives

• Document the geographic distribution of 
Angiostrongylus cantonensis in Hawaii

• Identify the vectors of this parasitic 
nematode
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My research aims to document the geographic distribution of Angiostrongylus cantonensis throughout the main Hawaiian Islands and identify the snail and slug vectors of this parasitic nematode.



Methods
• Specimens

– Survey material collected 
2004-10

– 237 sites across the 
Hawaiian Islands

– >21,000 specimens

• Molecular approach
– Angiostrongylus-specific 
primers (Qvarnstrom et al. 2007)
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Starting in 2004, our lab began conducting surveys to look at the distribution of snails throughout the main Hawaiian Islands. We surveyed 237 sites across the main Hawaiian Islands and collected over 21,000 specimens. From this collection, I selected snail species that have previously been recorded in the literature as carriers of Angiostrongylus and also species found in high abundances throughout the Islands. I took a molecular approach to screen these specimens using Angiostrongylus-specific markers and methods following Qvarnstrom et al. 2007. You can hear more about these methods later on during this workshop.
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These are the sixteen snail and slug species that I have tested so far including 14 alien snails and two native Hawaiian snails.These are species that have been previously shown to carry Angiostrongylus, while these four have not.



Sampling Sites

130 sites screened so far
out of the total of 237 sites from 

which we have material
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This map shows the distribution of sampling sites that I’ve tested snails from to date indicated by the yellow circles. The number of sites are indicated in parentheses.



Geographic distribution 
Angiostrongylus cantonensis

• Oahu, Hawaii, Kauai, Maui and Molokai
(not recorded on Lanai but few samples screened)

• Higher prevalence in windward areas
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Through this study, I have found that Angiostrongylus is present on these five Hawaiian Islands.Although I haven’t finished surveying all sites, there seems to be a higher prevalence of Angiostrongylus in windward areas.



Modified from Barker 2001

Pulmonata

Caenogastropoda

13 out of 16 
species tested 

positive

Most land and 
freshwater 
snails and 

slugs could 
act as hosts
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One of the key points to come out of this work is that a wide taxonomic range of species tested positive for the parasite, including eleven pulmonate species scattered throughout the pulmonate phylogenetic tree and two completely unrelated caenogastropod species, so it is possible that most land and freshwater snails and slugs could act as hosts of Angiostrongylus.
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