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1. Introduction

  Human angiostrongyliasis is a food-borne parasitic 
zoonosis caused by infection with the larval stage of 
Angiostrongylus cantonensis (A. cantonensis) or the rat 
lungworm. This parasite has been known to be the primary 
cause of eosinophilic meningitis or meningoencephalitis[1-5]. 
It has been reported from several parts of the world, 
particularly from Southeast Asia to the Pacific Islands[4,5]. 
Recently, at least 2 827 cases of human angiostrongyliasis 
have been recorded worldwide and over half of these cases 
(1 337) are reported from Thailand[5]. Although four species 
of Metastrongyloidae are found in Thailand, namely, A. 
cantonensis[6], Angiostrongylus siamensis[7], Angiostrongylus 
malaysiensis [8] and Thaistrongylus harinasuti [7], A. 
cantonensis is the only known cause of the disease in the 
country. Moreover, this parasite can occasionally be the 
cause of ocular angiostrongyliasis[9,10].  
  To complete the life cycle, A. cantonensis requires rodents 
as a definitive host and mollusks as intermediate hosts[11]. 
Several species of rodents from many parts of the world have 
been reported as the natural definitive hosts, but the most 

common genera were Rattus and Banticota[12-14]. Various 
species of terrestrial and land snails are reported to serve 
as natural intermediate hosts for A. cantonensis[15-18]. A 
giant African land snail, Achatina fulica, is responsible for 
wide spread infection of this parasite. Recently, however, 
in Phitsanulok there were few reports of natural infection of 
the worms in rats and giant African land snails. The present 
work is to make a preliminary assessment of A. cantonensis 
infestation of the natural hosts captured around Naresuan 
University, Phitsanulok province. 

2. Materials and methods 

2.1. Collection of adult A. cantonensis from captive rats

  Rats were collected from Tha Pho sub-district, 
Phitsanulok during May 2010 to February 2011.  Traps 
were baited with banana and the trapped rats were brought 
every morning to laboratory for examination. They were 
identified according to ‘Mammals of Thailand’[19]. The 
rats were euthanized by placing the trap into the plastic 
box containing a cotton wool soaked with diethyl ether. 
The thoraxes were opened to remove the lungs and hearts 
which were placed in Petri dishes containing normal saline. 
Female A. cantonensis worms were identified by their 
Barber pole pattern and the long vagina with no projection 
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at tip of the tail. The worms were collected and fixed in 10% 
formalin. 

2.2. Collection of 3rd stage larvae of A. cantonensis from 
giant African land snails

  Giant African land snails were collected from Phitsanulok 
during rainy season (May-August 2010) temporarily 
maintained in a plastic box and fed lettuce leaf. The hard 
shell of each land snails was removed. The snails were 
chopped into small pieces, blended and then incubated with 
1% pepsin solution, at 37 ℃ for 1 hour. The 3rd stage larvae 
were isolated by the Baermann techniques. The apparatus 
was constructed a glass funnel connected to a short piece 
of rubber tubing at the outlet. Several layers of gauze were 
laid over a wire mesh at the bottom surface of the funnel. 
With the outlet closed, the digested solution was poured into 
the funnel until the fluid level touched the wire mesh. The 
apparatus was left standing for 30 minutes to allow larvae 
migrate into the rubber tube. At the end of this period, the 
fluid containing mainly enriched L3 larvae was released into 
a Petri dish. They were morphologically identified using the 
following criteria: (1) the body is long, thin and delicate; (2) 
It has two chitinous rods at the anterior end and the cuticle 
possesses delicate transverse striations; (3) the tail is cone-
shaped, slightly curved and pointed[20]. 

3. Results 

  A total of 62 rats, comprising 6 of Rattus rattus (R. rattus), 
12 of Bandicota savilei, 17 of Rattus argentiventer, and 27 of 
Bandicota indica (B. indica) were captured and examined. 
The overall prevalence of A. cantonensis was 1.61%. Only 
one Rattus rattus was found to be infected with adult worms 
(Figure 1).  307 giant African land snails were collected of 
which 37 (12.37%) were infected with 3rd stage larvae of A. 
cantonensis (Figure 2). 

Figure 1. The gross appearance of adult A. cantonensis collected from 
R. rattus. 

濜

Figure 2. The 3rd larva of A. cantonensis characterized by two 
chitinous rods (arrow) at the anterior end.  

4. Discussion 

  Human angiostrongyliasis related to eosinophilic 
meningitis or meningoencephalitis is a parasitic zoonosis 
caused by Angiostrongylus cantonensis. The present studies 
demonstrated that A. cantonensis could found in Rattus 
rattus (definitive host) and Achatina fulica (intermediate 
host) collected from Phitsanulok. These findings agreed 
with the study from Deng et al (2010), Chikweto et al (2009), 
Foronda et al (2010), Zhang et al (2008), Zhang et al (2008), 
Lv et al (2009), Thiengo et al (2010),  Harinasuta (1965), 
Namue and Wongsawad (1997) and Pipitgool et al (1997)[12-

18, 21-23]. They reported that R. rattus and Angiostrongylus 
fulica is the definitive host and intermediate host for A. 
cantonensis, respectively. In Phitsanulok, Impand et al(1983) 
reported that B. indica and R. rattus were naturally infected 
with A. cantonensis[24]. It could be concluded that R. rattus 
in Phitsanulok province serves as the naturally definitive 
hosts for A. cantonensis.  
  The results obtained from the present study revealed high 
prevalence of 3rd stage larvae in the Achatina snails. This 
finding agreed with the study of Radomyos et al (1994). They 
reported a high prevalence of 3rd stage larvae in yellow 
tree monitors collected from Phitsanulok[25-27]. However, 
the infections of land snails have not been examined before 
in Phitsanulok. The finding shows that A. cantonensis 
in the giant land snails can serve as a source of human 
infection in the studied area. For this reason, eating of land 
snails was reported as one of the route of infection[28,29]. 
Although human angiostrongyliasis has not been reported 
in Phitsanulok, there should be awareness of infection by 
this parasite in this area. In addition, the high prevalence 
of the worms in the land snails, intermediate host, indicates 
that the snails are often infected so the host and parasite 
relationship should be studied further. 

Conflict of interest statement

  We declare that we have no conflict of interest.



Apichat Vitta et al./Asian Pacific Journal of Tropical Medicine (2011)597-599 599

Acknowledgements 

  This study was funded by Division of Research 
Administration, Naresuan University. We would like to 
thank Dr. Norman Scholfield for assistance in editing the 
English in this manuscript.    

References 

[1]   Punyagupta S, Jittijudata P, Bunnag T. Eosinophilic meningitis 
in Thailand clinical studies of 484 typical cases probable caused 
by Angiostrongylus cantonensis. Am J Trop Med Hyg 1975; 24: 
921-931.

[2]   Tsai HC, Liu YC, Kunin CM, Lee SS, Chen YS, Lin HH, et al. 
Eosinophilic meningitis caused by Angiostrongylus cantonensis: 
report of 17 cases. Am J Med 2001; 111: 109-114.

[3]   Tsai HC, Lai HP, Sy CL, Lee SSJ, Yen CM, Wann SR et al. 
Encephalitis caused by Angiostrongylus cantonensis after eating 
raw frogs mixed with wine as a health supplement. Intern Med 
2011; 50: 771-774. 

[4]   Alicata JE, Jindrak K. Angiostrongyliasis in the Pacific and 
Southeast Asia. Illinois: Charles C Thomas Publisher; 1970. 

[5]   Wang QP, Lai DH, Zhu XQ, Chen XG, Lun ZR. Human 
angiostrongyliasis. Lancet Infect Dis 2008; 8: 621-630. 

[6]   Chen HT. Un nouveau nematode pulmonaire, Pulmonema 
cantonensis n.g., n. sp. des rats de Canton. Ann Parasitol Hum 
Comp 1935; 13: 312-317.

[7]   Ohbayashi M, Kamiya M, Bhaibulaya M. Studies on parasites 
fauna of Thailand. I Two new metastrongylid nematodes, 
Angiostrongylus siamensis sp. N and Thaistrongylus harinasutai 
gen. et. sp. N. (Metastrongyloidae): Angiostrongylidae fron wild 
rats. Jpn J Vet Res 1979; 27: 5-10.

[8]   Bhaibulaya M, Cross H. Angiostrongylus malaysiensis (Nematode: 
Metastrongylidae) a new species of rat lung-worm from Malaysia. 
Southeast Asian J Trop Med Public Health 1971; 2: 527-533.

[9]   Sawanyawisuth K, Kitthaweesin K, Limpawattana P, Intapan PM, 
Tiamkao S, Jitpimolmard S, et al. Intraocular angiostrongyliasis: 
clinical findings, treatments and outcomes. Trans R Soc Trop Med 
Hyg 2007; 101: 497-501.

[10] Sinawat S, Sanguansak T, Angkawinijwong T, Ratanapakorn T, 
Intapan PM, Sinawat S, et al. Ocular angiostrongyliasis: clinical 
study of three cases. Eye 2008; 1-3. 

[11] Mackerras MJ, Sandars DF. The life history of the rat lung-worm, 
Angiostrongylus cantonensis (Chen) (Nematoda: Metastrongylidae). 
Aust J Zool 1955; 3: 1-21.

[12] Deng ZH, Zhang QM, Lin RX, Huang SY Zhang Y, Lv S, et al. 
Survey on the focus of Angiostrongylus cantonensis in Guangdong 
province. Zhongguo Ji Sheng Chong Xue Yu Ji Sheng Chong Bing 
Za Zhi 2010; 28: 12-16.

[13] Chikweto A, Bhaiyat MI, Macpherson CNL, DeAllie C, Pinckney 
RD, Richards C, et al. Existence of Angiostrongylus cantonensis 
in rats (Rattus norvegicus) in Grenada, West Indies. Vet Parasitol 
2009; 162: 160-162.

[14] Foronda P, Lopez-Gonzalez M, Miquel J, Torres J, Segovia M, 
Abreu-Acosta N, et al. Finding of Parastrongylus cantonensis 
(Chen, 1935) in Rattus rattus in Tenerife, Canary Islands (Spain). 

Acta Trop 2010; 114: 123-127. 
[15] Zhang RL, Gao ST, Geng YJ, Huang DN, Chen MX, Liu JP, et al., 

Study on the epidemiological characteristics and natural infectious 
focus of Angiostrongylus cantonensis in Shenzhen area of Zhujiang 
Delta in China. Zhonghua Liu Xing Bing Xue Za Zhi 2008; 29: 
573-576.

[16] Zhang  Y ,  Huang  D ,  Tan  QM,  Chen  DX,  Zhan  XM. 
Epidemiological investigation of Angiostrongylus cantonensis in 
Jiangmen of Guandong province. Zhongguo Ji Sheng Chong Xue 
Yu Ji Sheng Chong Bing Za Zhi 2008; 30: 370-373.

[17] Lv S, Zhang Y, Liu HX, Hu L, Yang K, Steinmann P, et al. 
Invasive snails and an emerging infectious disease: results from 
the first national survey on Angiostrongylus cantonensis in China. 
PloS Negl Trop Dis 2009; 3: 1-8. 

[18] Thiengo SC, Maldonado A. Mota EM, Torres EJL, Caldeira 
R, Carvalho OS, et al. The giant African snail Achatina fulica 
as natural intermediate host of Angiostrongylus cantonensis in 
Pernambuco, northeast Brazil. Acta Trop 2010; 115: 194-199.

[19] Marshall JT. Family muridae: Rats and mice. In: Lekagul B, 
McNeely JA, editors. Mammals of Thailand. Bangkok: Association 
for the conservation of wildlife; 1988.

[20] Eamsobhana P. The rat lungworm Parastrongylus cantonensis. 
Bangkok, Thailand: Wankaew (IQ); 2006.

[21] Harinasuta C, Setasuban P, Radomyos P. Observations on 
Angiostrongylus cantonensis in rats and mollusks in Thailand. J 
Med Assoc Thai 1965; 48: 158-172.

[22] Namue C, Wongsawad C. A survey of helminth infection in rats 
(Rattus spp.) from Chiang Mai moat.  Southeast Asian J Trop Med 
Public Health 1997; 28 (Suppl): 179-183.

[23] Pipitgool V, Sithithaworn P, Pongmuttasaya P, Hinz E. 
Angiostrongylus infections in rats and snails in northeast Thailand. 
Southeast Asian J Trop Med Public Health 1997; 28 (Suppl): 
190-193.

[24] Impand P, Thirachadra S, Bunnag T. Helminth faunas of rats 
and domestic animals and their zoonotic potential role in north 
and northeast Thailand. J Parasitol Trop Med Ass Thai 1983; 6: 
105-116.

[25] Radomyos P, Tungtrongchitr A, Praewanich R, Khewwatchan P, 
Kantangkul T, Junlananto P, et al, Occurrence of the infective 
stage of Angiostrongylus cantonensis in the yellow tree monitor 
(Varanus bengalensis) in five provinces of Thailand. Southeast 
Asian J Trop Med Public Health 1994; 25: 498-500.

[26] Altaif KI. Prevalence of intestinal parasitic infestation in Ma’an 
governorate, Jordan. Asian Pac J Trop Dis 2011; 1(2): 110-112.

[27] Rahimi MT, Sharifdini M, Ahmadi A, Laktarashi B, Mahdavi SA, 
Kia EB. Hydatidosis in human and slaughtered herbivores in 
Mazandaran province, northern Iran. Asian Pac J Trop Dis 2011; 
1(3): 212-215.

[28] K l iks  MM,  Kroenke  K ,  Hardman  JM.  Eos inoph i l i c 
radiculomyeloencephalitis: an angiostrongyliasis outbreak in 
American Samoa related to ingestion of Achatica fulica snails. Am 
J Trop Med Hyg 1982; 31: 1114-1122.

[29] Eamsobhana P, Yoolek A, Punthuprapasa P, Yong HS. Thai 
koi-hoi snail dish and angiostorngyliasis due to Angiostrongylus 
cantonensis: effects of food flavoring and alcoholic drink on the 
third-stage larvae in infected snail meat. Foodborne Pathog Dis 
2009; 6: 401-405.


