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Report of the survey on Paragonimus westermani metacercariae parasitizing Eriocheir japonica 
 

Koji KOBAYASHI 
 

Department of Medical Technology, Kitasato Junior College of Health and Hygienic Sciences 
500, kurotuchishinden minamiuonumashi, Niigata, 949-7241, Japan 

 
Abstract 
With public health improving, the number of parasitic diseases indigenous to Japan has decreased dramatically, but parasitic 
diseases caused by food, sexual activity, and international travel are rising. In this study, I focused on Paragonimus 
westermani, a foodborne parasite. Humans are infected by ingesting the metacercariae of P. westermani, which parasitizes 
Eriocheir japonica (Japanese Mitten Crab). Regarding foodborne parasitic diseases, this study aimed to determine the 
infection status of P. westermani metacercariae in E. japonica, the aetiological food causing paragonimiasis. Four hundred 
thirty live E. japonica were purchased online from various locations in Japan and morphologically examined for the presence 
of metacercariae. As a result, metacercariae were detected in E. japonica in the Kyushu region only, indicating that the life 
cycle of P. westermani exists in that area today. Eating E. japonica in this region is common, and there have been reports of 
cases of paragonimiasis. Infection control measures should be taken when cooking E. japonica, and the results of this survey 
will undoubtedly contribute to improving food hygiene in the future. 
 
Keyword 
Eriocheir japonica, Paragonimus westermani, metacercariae, food hygiene 
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1. Introduction 
As public health improved, the number of cases of 
soil-transmitted helminth infections in Japan have declined 
significantly, and now only a few cases are reported (1,2). 
However, parasitic diseases with aetiologies related to food, 
international travel, and sexual activity are rising (3). The 2012 
Japanese Food Hygiene Law classified parasites that cause 
foodborne parasitosis as Anisakis, Kudoa, Sarcocystis, and 
others (e.g., Spiruria, Paragonimus, Cestoda) (4). Anisakiasis, 
the disease caused by anisakid nematodes, is estimated at 7,000 
cases per year (5), whereas Kudoa and Sarcocystis, emerging 
infectious diseases previously considered diarrhoeal diseases of 
unknown causes, are in decline, although cases are regularly 
reported (6). The main etiologic agents of foodborne parasitosis 
are various seafood and game species (wild boar and deer). 
Japanese are used to eating raw fish, including sashimi and 
sushi. Today, the development of the cold chain has made it 
possible to get fresh seafood no matter where you are. Wild 
game meat has also become more widely available due to 
changes in food culture and efforts to promote local production 
for local consumption (7). Freshness means that the parasites 
living in the food retain sufficient infectious capacity; a 
parasite's perspective, food is unsafe when it is fresh. 
Regarding foodborne parasitic diseases, this study aimed to 

determine the status of P. westermani metacercariae infections 
in Eriocheir japonica, the aetiological food causing 
paragonimiasis. A total of 430 E. japonica, a native species, 
were purchased online from all over Japan. I detected 
metacercariae in E. japonica and investigated the infection rate. 
As a result, I found regional specificity in infection rates in 
Japan. 
 
2. Brief description of Paragonimus westermani  
2.1 Paragonimus westermani 
Paragonimus westermani, like Metagonimus yokogawai, is a 
human parasitic Trematoda still indigenous to Japan. In Japan, 
the main Paragonimus parasites of humans are P. westermani 
and Paragonimus skrjabini miyazakii. The first intermediate 
host of P. westermani is Semisulcospira libertine (Figure 1), the 
second intermediate host is the freshwater crab (Eriocheir 
japonica, Geothelphusa dehaani), and the definitive hosts are 
humans and mammals (dogs, cats, raccoons, and so on).  
Along with the second intermediate host, E. japonica, P. 
westermani metacercariae are ingested by the terminal host. 
After dehiscence in the intestinal tract, they penetrate the 
diaphragm and reach the thoracic cavity. 
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Subsequently, they encapsulate into the lung tissue and become 
adult coffee bean-like bodies (Figure 2). P. westermani eggs are 
excreted with sputum and are rarely detected in feces (Figure 
3). 
2.2 Paragonimiasis 
The Paragonimus species that cause paragonimiasis in Japan 
are P. westermani and Paragonimus skrjabini miyazakii. 
Patients with paragonimiasis are estimated to be approximately 
50 annually (8). Clinical manifestations include chest pain, 
chronic cough, and bloody sputum. The ectopic parasite in the 
central nervous system causes epileptic-like symptoms, and in 
the past, a few cases of severe epilepsy were observed (9). 
However, the first-line treatment, praziquantel (Bildricide 
tablets), has significantly improved symptoms (10). Since the 
detection rate of P. westermani eggs in sputum and feces is low, 
antibody tests are helpful for laboratory diagnosis (11). 
2.3 Eriocheir japonica 
Eriocheir japonica (Figure 4), a species native to Japan, is 
found throughout Japan, including Hokkaido (12), and is called 
Zugani (Izu Peninsula, Shizuoka Prefecture) or Yamatarogani 
(Kagoshima and Miyazaki Prefectures), depending on the 
region. It is a downstream migratory crab, with juveniles living 
in the ocean and adults living in rivers and returning to the  
 

 

Figure 1. Semisulcospira libertine 
(Long diameter approx: 2 cm) 

 

 
Figure 2. Paragonimus westermani with Karmin staining 

(Long diameter approx: 1 cm) 
 

 

ocean to breed. It feeds on freshwater organisms, such as 
S.libertine, and the larger ones have a carapace width of about 
8 cm. Like Eriocheir sinensis, it is delicious cooked in 
salt-boiled water and eaten in crab soup and rice (Figure 5). 
Eriocheir sinensis, also known as the Shanghai crab, is listed as 
a Specified Invasive Alien Species (13). 

 
 

 
Figure 3. P. westermani egg (Long diameter approx: 80 µm) 

 

 
Figure 4. Eriocheir japonica 

 

 
Figure 5. Miso soup with crab innards or scraps 
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The main reason for human infection is the ingestion of P. 
westermani metacercariae that remain infective because the 
foodstuffs are not adequately cooked (14). Cases of infection 
have also been reported from an overseas dish of raw 
freshwater crab served with vegetables (15,16). Other infections 
caused by metacercariae adhering to other ingredients or 
serving dishes during cooking cannot be ruled out. 
 
3. Survey method 
3.1 Survey period 
The survey was conducted in October and November 
2020–2022 (in the fall, excluding the closed season). 
3.2 Samples 
Live Eriocheir japonica sold online as foodstuffs were 
purchased from all over Japan (Tohoku, Hokuriku, Tokai, 
Kansai, Kinki, Shikoku, Chugoku, and Kyushu areas). A total 
of 430 crabs were examined. 
3.3 P. westermani metacercariae detection procedure 
The shells of all individuals were removed (Figure 6) and 
checked visually first (Figure 7) and with a magnifying glass 
later for the presence of metacercariae in the gill vessels 
(Figure 8).The viscera and muscles were placed between Petri 

 
 

 
Figure 6. E. japonica 

 
Figure 7. Crab gills 

dishes (Figure 9) and examined under a microscope (Figure 
10).Microscopy observations morphologically identified P. 
westermani metacercariae in the samples (Figures 11-1 and 
11-2). 
As an additional examination, Hematoxylin and Eosin staining 
was performed to confirm the details of the internal 
morphology (Figure 12). 

 

 
Figure 8. Crab gills check 

 

 
Figure 9. Viscera and muscles 

 
Figure 10. Check with microscope 
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Figure 11-1. P. westermani metacercariae (4×) 

 

 

Figure 11-2. P. westermani metacercariae (10×) 
 

4. Survey results and report 
Table 1 displays the survey results. Regions are divided into 
Tohoku, Hokuriku, Tokai, Kansai, Kinki, Shikoku, Chugoku, 
and Kyushu areas, with prefectural names (not disclosed) 
replaced by letters. Eriocheir japonica parasitized with P. 
westermani metacercariae was found only in Kyushu. In the 
Kyushu area, metacercariae were detected in E. japonica 
purchased from two different prefectures. 
In particular, about half of the E. japonica purchased in 
Prefecture L were infected, with a minimum of 1 and a 
maximum of 96 metacercariae per infected individual. This 
observation suggests that Paragonimus westermani has a life 
cycle in this area. E. japonica is also often consumed as a local 
dish in this region. The results of this study were in line with 
reality since many infected people are found in this region of 
the country (17). The need for infection control measures when 
cooking E. japonica was confirmed. 
The study had two limitations. One was the sample size. The E. 
japonica purchased for this study represent only a small 
fraction of what is normally caught in the different areas of 

 
Figure 12. P. westermani metacercariae with HE staining (10×) 
 
 
Table 1. Infection rate of Eriocheir japonica parasitized with P. 
westermani in each region. 

Region Prefectures Sample size 
(N) 

Number of 
infections (n) 

Infection 
rate (%) 

Tohoku A 21 0 0 
B 27 0 0 

Hokuriku C 49 0 0 
D 30 0 0 

Tokai E 37 0 0 
Kansai F 22 0 0 
Kinki G 16 0 0 

H 20 0 0 
Shikoku I 18 0 0 
Chugoku J 24 0 0 
Kyushu K 60 6 10 

L 106 51 48.1 
Total 430 57 13.3 

 
 
 
origin, which means that E. japonica could be parasitized by P. 
westermani metacercariae even in areas where it was not 
detected in this study. This problem can be remedied by 
continually increasing the sample size in the future. The second 
limitation is that the results of this study are based on 
morphological and not genetic identification. Although 
metacercariae can be determined morphologically, genetic 
analyses will be performed if it is deemed essential to 
differentiate diploid or triploid species in the future. 
I will continue to investigate E. japonica. Simultaneously, I 
plan to investigate the parasitism of Geothelphusa dehaani, a 
freshwater crab more familiar to the Japanese than E. japonica. 
There have been reports of surveys in specific regions (18) and 
of G. dehaani sold in supermarkets in Tokyo (19), but there are 
no reports of nationwide surveys. As with E. japonica, it is 
essential to understand the infection status since cases of 
infection from G. dehaani kept as a pet have been reported. I 
want to continue these surveys in the future to improve food 
hygiene. 
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Region Prefectures Sample size 
(N) 

Number of 
infections (n) 

Infection 
rate (%) 

Tohoku A 21 0 0 
B 27 0 0 

Hokuriku C 49 0 0 
D 30 0 0 

Tokai E 37 0 0 
Kansai F 22 0 0 
Kinki G 16 0 0 

H 20 0 0 
Shikoku I 18 0 0 
Chugoku J 24 0 0 
Kyushu K 60 6 10 

L 106 51 48.1 
Total 430 57 13.3 

 
 
 
origin, which means that E. japonica could be parasitized by P. 
westermani metacercariae even in areas where it was not 
detected in this study. This problem can be remedied by 
continually increasing the sample size in the future. The second 
limitation is that the results of this study are based on 
morphological and not genetic identification. Although 
metacercariae can be determined morphologically, genetic 
analyses will be performed if it is deemed essential to 
differentiate diploid or triploid species in the future. 
I will continue to investigate E. japonica. Simultaneously, I 
plan to investigate the parasitism of Geothelphusa dehaani, a 
freshwater crab more familiar to the Japanese than E. japonica. 
There have been reports of surveys in specific regions (18) and 
of G. dehaani sold in supermarkets in Tokyo (19), but there are 
no reports of nationwide surveys. As with E. japonica, it is 
essential to understand the infection status since cases of 
infection from G. dehaani kept as a pet have been reported. I 
want to continue these surveys in the future to improve food 
hygiene. 
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