
 

 

 

 

 

Article History 
 
Received: 7 December 2023 

Received in revised form: 31 December 2023 

Accepted: 3 January 2024 

Published online: 26 June 2024 

DOI: 10.29252/mlj.18.3.36 
 

Keywords 

Parasites 

Parks, recreational 

Environmental pollution 

Gorgan  

 

 

Article Type: Original Article 

Assessment of parasitic contamination in the soil of public parks Gorgan city  

Mahsa Shad 1  , Ayeneh Hagieh Pangh 2  , Farideh Tohidi 1*    
 

1. Infectious Disease Research Center, Golestan University of Medical Sciences, Gorgan, Iran 

2. Department of Parasitology and Mycology, Faculty of Medicine, Golestan University of Medical Sciences, Gorgan, Iran 

* Correspondence: Farideh Tohidi. Infectious Disease Research Center, Golestan University of Medical Sciences, Gorgan, Iran. Tel: +989112776308;  
Email: tohidi66@yahoo.ca 

 

 
 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

Introduction 

Parasitic infections transmitted through soil are one of the health problems of 
human societies that infect many people.  In 2010, all over the world, 438.9 

million people were infected 438.9 million with hookworm, 919 million with 

Ascaris lumbricoides, and 464.6 million with Trichuris trichura. On the other 
hand, 67% of soil - transmitted infections occurred in Asian countries (1). These 

infections have a significant impact on human health and cause significant 

problems, especially for children (2,3). Many pathogenic parasites live in the soil 
because the soil is a good environment and a good source of food for these 

organisms (4,5). The life cycle of many of these parasites takes place in the soil, 

and their eggs or larvae may remain in the soil for months or even years until 
contamination occurs through digestive or skin contact (1). Zoonotic parasitic 

diseases also occur through eating parasite eggs (6). Strongyloides stercoralis is 

one of the worms that has a free life cycle in the soil and may cause a dangerous 
disease in humans (7). Infectious human hookworm larvae live in the surface 

layer of the soil and can enter the human body through contact with healthy skin. 

Many other parasitic agents such as Ascaris lumbricoides, Trichuris trichura, 
Echinococcus granulosus, Entamoeba histolytica and Giardia lamblia cysts, 

Cryptosporidium and Cyclospora oocysts are also found in the soil (8-10). The 

main way to transmit soil - borne parasites is ingestion or skin contact (8,9). 

Parasites, as important agents, infect a wide range of livestock, wild animals, and 

humans and cause disease in world (11). Parasites that are transmitted through 

the soil are a large group that cause infection during their growth in the soil or 
through the contact with of the hosts ' skin with the contaminated soil (4). Soil 

contamination with infectious larvae, parasite eggs, cysts, and oocysts is a serious 

risk for zoonotic parasitic infections (12). Many factors, such as sample 
collection time, parasite isolation methods, sample number and volume, and soil 

moisture or dryness, can effect on infection (13).  Isospora belli is one of the most 

common parasites among that cause diarrhea in immunocompromised patients. 
This parasite is a coccidian that lives in the digestive tract and causes diarrhea in 

tropical regions (14). The oocysts of this parasite are excreted immaturely 
through feces and mature outside. In terms of epidemiology, soil is an important 

source for the transmission of soil - transmitted parasites (15). Due to the 

resistance of Toxoplasma gondii oocysts and oocysts of other coccidian to adverse 
environmental conditions, these oocysts can be present in water or food (16,17). 

Oocysts are spread in the environment by wind, water, agricultural fertilizers, 

earthworms, and arthropods. Also, these factors can cause contamination of 
surface water, soil, food products, fruits, and vegetables (18). Therefore, basic 

environmental materials such as water and soil are important sources for human 

contamination (19,20). Many studies have been conducted on the prevalence of 
parasites in soil samples from different parts of the world (4). However, there is 

brief epidemiological information about the prevalence of these parasites in soil 

samples of different regions of Iran. Therefore, this study was conducted to 
investigate the helminth and protozoan parasitic contamination in the soil of 

public parks in Gorgan City, located in the north of Iran. 

Methods 

In this cross-sectional descriptive study, 80 soil samples were collected from 16 

public parks in Gorgan City in 2022. From each park, five samples were taken 
from the flower-making area, children's play area, walking area, and around the 

sitting area and garbage dump. Five samples were taken from these regions. After 

being collected from different parts of the parks, the larger soil particles were 
crushed. Then 20 grams of each soil sample was placed in a 250 ml Erlenmeyer 

flask and 50 ml of 5% sodium hydroxide was added to it and left in a fixed 

position for one hour. Then, the samples were mixed with a shaker for 20 
minutes. The whole content of the flask was poured into a 50 ml tube. The sample 

was centrifuged at 1 500 rpm for three minutes to settle the eggs and oocysts in 

the bottom. The supernatant was discarded and the precipitate was washed three 
times with distilled water. After the final wash, the precipitate was suspended in 

saturated sodium nitrate, then the tubes were placed in a fixed position. Gently, 

so as not to form bubbles, the coverslip was placed on the tubes and kept in a 
fixed place for 30 minutes. Then, the coverslips were placed on the slide and 

examined under the microscope with a 40x lens to look for parasites. Acid-fast 

staining was used to examine Cryptosporidium oocysts. In this way, some of the 
centrifuged soil from the previous step was mixed and the smear was prepared. 

After staining this smear, the slide was fixed with methanol and stained according 

to modified Ziehl-Neelsen’s method (21). 
The data obtained from each park and microscopic tests were entered into 

IBM SPSS version 18 software, and numbers and percentages were used to 

express qualitative data. 
 

 

Results 

The results of this study showed that out of 80 samples collected from 5 districts 

of Gorgan City parks, 60 samples (75%) were infected with at least one parasite. 

Toxocara species eggs were the most common soil parasite in 32 samples (40%). 
Eimeria species oocysts were found in ten samples (12.5%), Strongyloides eggs 

and larvae in ten samples (12.5%), hookworm eggs and larvae in nine samples 
(11.25%), Cryptosporidium species oocysts in eight samples (10%), 

Trichostrongylus eggs in four samples (5%), Giardia cysts in four samples (5%), 

Hymenolepis nana eggs in four samples (2.5%), Ascaris eggs in one sample 
(1.25%) and tapeworm eggs were seen in one sample (1.25%). Also, mites were 

seen in ten samples (12.5%). The highest and lowest places of parasite 

contamination were in garbage collection places in 14 parks (87.5%) and 
children's play in eight parks (37.5%). Banovan and KianShahr parks were 

among the most polluted parks, and all five sampling sites were infected with 

different parasites. Alangdare Forest Park was the least polluted park (Figure 1, 
Table 1). 

Abstract 

Background: Soil contamination with parasites poses a significant and concerning risk for the transmission of parasitic 

infections to humans and animals. Considering the crucial role of soil as a potential source of parasite transmission, 
this study aimed to investigate the presence of helminth and protozoan parasites in the soil of public parks in Gorgan 

City. 

Methods: In this study, a total of 80 soil samples were collected from 16 public parks in Gorgan City in 2022. The soil 

samples were collected from various areas within the parks, including flower-making, children's play areas, walking 
paths, sitting areas, and garbage dumps. To isolate the parasites from the soil samples, a saturated solution of sodium 

nitrate was utilized. The samples were carefully examined under a microscope, and all isolates were stained and 

subjected to further investigation using special acid-fast stain. 

Results: Toxocara eggs were the most commonly detected parasite, present in 40% of the samples (n=32). Coccidia 
oocysts were found in 12.5% of the samples (n=10), which could potentially be Sarcocystis or Toxoplasma oocysts. 

Mites were also detected in 12.5% of the samples (n=10). Additionally, Cryptosporidium oocysts were identified using 

Ziehl-Neelsen's modified staining method, and they were found in 10% of the samples (n=8). 

Conclusion: Health education plays a vital role in raising awareness about preventive measures. Collecting reservoirs 
of parasites (Such as dogs and cats) and planning for the proper disposal of human waste also play an important role in 

prevention of this disease. 
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Discussion 

The epidemiology of soil-transmitted parasites highlights the significance of soil 
as a crucial source for transmission. This is attributed to the flexibility of 

Toxoplasma gondii oocysts and other coccidia oocysts against adverse 

environmental conditions, as well as physical and chemical factors. (16,22). 
Oocysts are spread in the environment by wind, water, agricultural fertilizers, 

earthworms, and arthropods. Also, these factors can cause contamination of 

surface water, soil, food products, fruits and vegetables (18). Therefore, basic 
environmental materials such as water and soil are important sources of human 

contamination (19). In the present study, 40% of the soil of the public parks of 

Gorgan was contaminated with the eggs of Toxocara species. In the study 
conducted by Ghomashlooyan's in Isfahan, soil contamination with Toxocara 

eggs was investigated. According to this study, out of 140 samples collected, 40 

samples (28.6%) had Toxocara eggs (23). In Heshmat's study, only 14.6% were 
infected with Toxocara eggs (24). The decrease in percentage can be due to the 

size and difference of sampling areas because the sampling was not only from 

parks but also from other places such as hospitals and schools, where stray dogs 

and cats are not allowed to commute. Also, the sampling time of the present study 

was performed in the late autumn and winter, while the two above-mentioned 

studies were done in summer (23,24). Therefore, the percentage of contamination 
was lower compared to these two studies. 

In Zibaei et al.  Study, soil contamination of parks with Toxocara eggs was 

investigated in Khorram Abad City. In this study, samples were collected from 
18 parks in this city, and 63.3% of the samples were contaminated (25). Maraghi 

et al. collected 291 soil samples from 31 parks in Abadan city and its suburbs. 

According to this study, the rate of soil contamination with Toxocara eggs was 
reported as 61.2% (26). Due to the fact that the climate of Abadan is hot and 

humid, it is obvious that the percentage of soil contamination is higher than that 

of Isfahan, which has a dry climate. In the Khazan et al.  Study, the prevalence of 
Toxocara eggs was investigated in Tehran. In this study, 600 samples were 

collected from 120 parks, 10% of which were contaminated (27). A study was 

conducted by Motazadian et al.  To determine the prevalence of worm eggs in 
public places in Shiraz. In this study, 112 samples were collected. Among these 

samples, seven samples had Toxocara catti eggs, two samples had Ascaris 

lumbricoides eggs, and three samples had Strongyloides stercoralis larvae. Also, 

coccidia oocysts were found in four samples. No pollution was observed during 

the dry season of the year (28). In a study conducted by the researcher and his 

colleagues on the soil of parks in Isfahan city, out of 140 samples collected from 
28 parks in Isfahan, Cryptosporidium oocysts were found in 31 samples (22.14%) 

(22). In our study, the most common parasite was Toxocara eggs. Toxocariasis is 
considered an important neglected disease in Iran. In toxocariasis, humans are 

infected by ingesting infected eggs in the soil or through contaminated hands. 

Everyone is susceptible to contamination, but children playing in parks are more 

susceptible to infection than adults. Contamination is mostly through soil contact. 
Because the eggs need time to incubate in the soil to become infected (29). 

Berenji investigated soil contamination with Toxocara eggs in Mashhad and 

Khavaf public parks. In this study, 340 samples were collected from 39 parks in 
Mashhad and 29 parks in Khavaf, resulting in 9.2% being infected in Mashhad 

and 11.3% in Khavaf (30). Tavala conducted a study to investigate the abundance 

of parasites in soil samples of Tehran. In this study, 150 samples were collected 
and tested by sodium nitrate flotation method and sucrose method. According to 

the results obtained from the sodium nitrate method, 38.7% Toxocara eggs, 1.7% 

Isospora, 4.7% nematode larvae, 8.7% Eimeria species, 27% Dicrocelium 
dendriticum, 2.7% coccidial oocysts, 76.6% soil nematodes, and 10% 

Cryptosporidium were found (12). In the Pestechian’s study, this was carried out 
on the intestinal parasites of stray dogs in Isfahan city. 96 stray dog collars were 

collected from different areas of Isfahan city, of which 9.21% had Toxascaris 

leonina and 25.6% had Toxocara canis (31). This finding indicates the 
contamination of stray dogs in the region and the possibility of soil contamination 

in areas where animals commute. In the current study, the most contamination 

happened in walking and garbage areas, which actually had the greenest space 
and are the places where citizens and stray animals commute. Considering the 

contamination of stray dogs and cats with zoonotic parasites such as Toxocara 

and Toxoplasma and their movement in the city, especially in parks, it seems 
necessary to take care of personal hygiene, especially for children who are more 

exposed to the soil. 

 

Conclusion 

The study results highlight the importance of health education. Using compost 

and sewage for human and animal fertilizers, particularly in city parks for soil 

enrichment and flower planting, along with proper disposal of waste and sewage, 
can significantly contribute to the prevention of zoonotic diseases. 
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Figure 1. Parasites isolated from the soil of public parks in Gorgan city A: Trichostrongylus spp, egg, B: Ascaris egg, C, D: Soil nematode larve, E, F: Toxocara egg, G: Strongyloeides 

egg, H: Giardia cyst 

 

 

 

Table 1. Parasite rate of public parks in Gorgan city 

Area of sampling 

  Parasites 
Flower-making (%) Walking (%) Sitting (%) Garbage dump (%) Children's play (%) 

Toxocara spp. egg 7 (43.7) 7 (43.7) 5 (31.1) 7 (43.7) 5 (31.1) 

Hookworm egg and larvae 2 (12.5) 0 (0) 1 (6.2) 3 (18.7) 0 (0) 

Strongyloides egg 1 (6.2) 0 (0) 2 (12.5) 5 (31.1) 0 (0) 

Trichostrongylus spp. egg 1 (6.2) 1 (6.2) 1 (6.2) 0 (0) 0 (0) 

Strongyloides stercoralis larvae 0 (0) 0 (0) 1 (6.2) 0 (0) 0 (0) 

Ascaris lumbricoides egg 0 (0) 0 (0) 0 (0) 1 (6.2) 0 (0) 

Hymenolepis nana egg 0 (0) 1 (6.2) 0 (0) 1 (6.2) 0 (0) 

Taenia egg 1 (6.2) 0 (0) 0 (0) 0 (0) 0 (0) 

Giardia cyst 0 (0) 1 (6.2) 1 (6.2) 1 (6.2) 1 (6.2) 

Cryptosporidium oocyst 2 (12.5) 1 (6.2) 2 (12.5) 3 (18.7) 0 (0) 

Coccidia oocyst 0 (0) 0 (0) 3 (18.7) 1 (6.2) 2 (12.5) 

Mite 0 (0) 4 (25) 0 (0) 0 (0) 2 (12.5) 
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