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Abstract

Blastocystis sp., is an anaerobic unicellular microorganism frequently found in the gastrointestinal tract of humans and of a wide gamma species of 
vertebrate and invertebrate animals. However, its presence in oysters has not been reported, and if the consumption of oysters infected with Blastocystis 
sp. it is a way of acquiring the infection for humans. The objective of this study was to determine by light microscopic analysis the presence of Blastocystis 
sp in oysters Crassostrea virginica (C. virginica) sold for human consumption in markets in Mexico City. 500 oysters were obtained. The intestine of each 
oyster was dissected and the faecal material was examined. The faeces were examined by light microscopic. 77% were infected with cysts of Blastocystis 
sp. Eaten raw, these oysters are a possibility source of infection for humans.
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Introduction

Blastocystis sp. is a single-celled, genetically heterogeneous prost, 
phylogenetically placed within the Stramenopiles a common inhabitat 
of the human intestinal tract [1]. It is also found in a diverse array of 
the other vertebrates incluyin pigs, cow, chickens, and reptiles and has 
a worldwide distribution, highlighting both its low host specific and 
zoonotic potential. The parasitazation by Blastocystis is considered a 
zoonosis with fecal-oral transmission route. [2-4].

Blastocystis sp. is probably the most common intestinal protozoan 
detected in human faecal samples worldwide. The infection occurs in 
immunocompetent and immunosuppressed individuals [5-7]. The 
prevalence of Blastocystis sp. in humans, it can be higher than 5% in 
developed countries and as high as 76% in developing countries [8]. 
In Mexico, young children with low weight showed a prevalence of 
80% [9]. Transmission is fecal-oral, as is the case with other intestinal 
protozoa. The man acquires the infection especially of food and water 
contaminated with cysts of Blastocystis sp. coming from a carrier. 
[10-12] 

  Blastocystis sp. They multiply asexually by binary fission, 
endodiogenesis, schizogony, and plasmotomy. They are spherical 
cells, commonly presents four different morphological forms: 
vacuolated form, granular form, amoeboid form and cyst form. The 
vacuolated form is of variable size measuring from 5 to 30μ it has a 

large central vacuole that occupies 50 to 95% of the cell surrounded by 
a peripheral band of the cytoplasm with several nuclei and numerous 
mitochondria. It is the predominant form in the gastrointestinal tract. 
The amoeboid form presents pseudopodia and has great phagocytic 
activity. The granular form has a large amount of mitochondria that 
give it a granular appearance [6]. The diagnosis is made with the usual 
coprologic studies; the most usual is the direct examination in fresh 
in preparations stained with lugol that allows to identify mainly the 
cystic form.

The epidemiology of Blastocystis sp. it is still enigmatic and 
controversial in some aspects. The transmission is done by fecal-
oral route, similar to what happens with other intestinal protozoa 
transmitted by fecalism. However, the consumption of live animals 
infected with Blastocystis sp. It has not yet been determined as a 
way of transmitting the microorganism to humans. In a previous 
study oriented to the search of parasites in oyster different species 
of oysters, we observed several cells morphologically similar to cysts 
of Blastocystis sp. Find that motivated the realization of the present 
investigation.

Objective

Identify, by light microscopy, cellular forms similar to Blastocystis sp. 
in oysters’ C. virginica.
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Material and methods 

Study design

In the first semester of 2017, a cross-section descriptive sampling 
was carried out in order to detect cells morphological similar a 
Blastocystis sp. C. virginica oysters collected in Mexico City.

Study area

Mexico City that has 8,851,080 inhabitants and is located at 
parallels 19° 36’ and 19° 03’ north of the equator, and at 98° 57’ and 99° 
22’ west of the Greenwich Meridian, at an altitude 2,240 meters (7,350 
ft), with humid temperate climate and average annual temperature 16° 
C. The city consists of 16 administrative delegations distributed on the 
territory of   1,485 square kilometers (573 sq mi) [13].

Collection of specimens

500 oysters of the genus C. virginica from the Gulf of Mexico 
were collected in different markets of Mexico City. All the samples 
were carefully washed with individual brushes and sterile distilled 
water before being opened. Subsequently, each oyster was placed 
individually in a sterile Petri dish to identify and dissect the intestine. 
Next, the intestinal contents were extracted. 

Microscopic identification of Blastocystis sp.

Two smears were made with the intestinal content of each oyster 
on two different slides. In one case analysis was carried out by direct 
examination of faeces using a sterile saline isotonic solution at 0.85% 
and stained with lugol. The other was stained with Gomori trichrome 
for detailed identification of the morphology of Blastocystis [14]. The 
identification of Blastocystis was performed on a Carl Zeiss microscope 
at 100 and 400x and cell counts for each microscopic field were taken. 

Results

Morphological Identification of Blastocystis sp was carried out 
using a Carl Zeiss microscope light at 100 and 400x. Of the 500 C. 
virginica oysters analyzed by microscopic identification, 77% were 
infected with cysts of Blastocystis sp. 

   The cystic form was observed. Within, granules with more stain 
were seen in some discontinuous zones on the periphery and also 
fixed to the circumference as a thin membrane in discontinuous areas. 
The central body, of rather indefinite form, displaced the cytoplasm 
(Figure 1). 

   In Figure 2, another cyst of Blastocystis sp. can be seen stained 
with Gomori isolated from fresh faeces. It is clearer than the previous 
one stained with lugol. The peripheral granules, of which one is of 
notable size, are seen more clearly. The central body is more clearly 
defined. The Gomori staining also permits the observer to see a 
large central vacuole that occupies more than 70% of the cytoplasm. 
Furthermore, it compresses the cytoplasm to the cell periphery. Its size 
can be calculated as 7 μm. The vacuolar morphology of Blastocystis 
can be clearly appreciated in Figure 3. 

Figure 1. Blastocystis sp. cyst in the faeces of C. virginica stained with lugol.  
A. Peripheral granules. B. Central body.

Figure 2. Image of a Blastocystis sp. cyst in the faeces of C. virginica stained with 
Gomori. A. Peripheral granules. B. Central body.

Figure 3. Image of the vacuolar form of Blastocystis sp. in the faeces of C. virginica 
stained with Gomori.
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Discussion

Worldwide, the production, export and consumption of seafood 
represents a very high source of economic income in different 
countries. In Mexico, oyster exploitation is one of the most important 
fishing activities. The Gulf of Mexico generates 90% of the national 
oyster production. It occupies the fourth place in the production of 
oysters in Latin America [15]. The American Oyster C. virginica is 
one of the members of the Family Ostreiaidae of greater commercial 
importance. The oyster is grown from the Gulf of San Lorenzo in 
Canada to the Laguna de Términos in the state of Campeche, Mexico.

In Mexico City, the oyster C. virginica cultivated mainly in the 
coastal lagoons of the states of Tabasco and Veracruz is consumed. 
In this area, the semi-cultivation of C. virginica native to the Gulf of 
Mexico is carried out through collection of wild seed and aquaculture-
fishing management in natural banks. The production of the oyster 
in the state of Tabasco takes place in the lagoon systems in the 
municipalities of Cardenas and Mecoatan. In the state of Veracruz, 
C. virginica is cultivated in the Tamiahua lagoon, considered as an 
important oyster reserve of America, located between the coordinates 
21° 06’ and 22° 05’ of North latitude and the 97° 23’ and 97° 46’ in 
length; it produces 400 thousand tons annually. A large part of this 
production is exported to different countries [16]. 

The raw consumption of raw oysters infected with Blastocystis 
sp. it implies a potential risk of zoonotic infection and consequently 
of developing blastocistosis [17, 18]. Intestinal disease characterized 
by severe diarrhea, the symptoms attributable to B. hominis include: 
diarrhea, abdominal pain, nausea, vomiting, flatulence, fatigue, 
anorexia, leading to dehydration and significant weight loss. Generally, 
fecal leukocytes are not found and in some cases eosinophilia and 
chronic urticaria have been observed. In immunosuppressed people 
the symptoms can be progressive; there is a greater tendency to 
chronicity [19, 20]. 

From the epidemiological point of view, the consumption of 
raw oysters infected with Blastocystis sp. it represents a risk for the 
consumer, due to its great ability to adapt to the ecological conditions 
of the environment in which they live, they could adapt to the 
physiological conditions provided by the human intestine, and in this 
way get to reproduce in it becoming a reservoir and source of infection 
to acquire the disease. This is the first report in which he mentions 
C. virginica as a reservoir of Blastocystis sp. in oysters grown in the 
Mexican Republic.

In conclusion, a high prevalence of infection by Blastocystis 
sp. was determined, in the oyster C. virginica the cyst was the 
predominant form in the oysters examined. The consumption of 
raw oysters infected with Blastocystis sp. represents a potential risk 
for the consumer of acquiring blastocystosis. Risk in which the most 
susceptible population is the undernourished and that with some type 
of immunodeficiency.
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