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Abstract

Introduction: Intestinal parasitic infections are among the main problems in developing countries. It is estimated that over 4.5
billion people in the world have been infected with a variety of intestinal parasites. Numerous studies conducted in different parts
of Iran showed the spread of intestinal parasite infections in different urban and rural areas. However, the prevalence of these
infections significantly reduced in recent years due to improvements in public health.

Methods: In this cross-sectional study conducted in a hospital in Tabriz city of Iran, 700 stool samples were collected during one
year and studied using formalin-ether concentration method and Lugol’s iodine staining.

Results: In this study, six types of parasites including Giardia lamblia, Entamoeba histolytica, Entamoeba coli, Chilomastix mesnili,
Blastocystis hominis, and Enterobius vermicularis were detected in 700 fecal samples. A total of 112 (16%) samples were infected,
among which 43 (40%) were infected with Giardia lamblia, 35 (32%) with Entamoeba histolytica, 20 (18%) with Enterobius
vermicularis, 10 (9%) with Entamoeba coli, 3 (0.026%) with Blastocystis hominis, and 1 (0.008%) with Chilomastix mesnili.
Conclusion: In this study, the highest prevalence of infection belonged to Giardia lamblia (40%), which is consistent with the
statistics published by the World Health Organization. According to the findings of this study, it can be concluded that despite the
increase in the provision of health services in cities and villages, the prevalence of intestinal parasites, especially Giardia lamblia,
is one of the major problems in the region. Therefore, there is a need for proper and coherent health planning in the region and

accurate and up-to-date epidemiological information.
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Introduction

The prevalence of intestinal parasitic diseases is directly
related to the level of health and socio-economic status
in each region. The prevalence of these diseases is not the
same in different parts of the country and varies depending
on weather conditions, public health, and eating habits
(1,2). Factors such as gender, age, and level of education
can play decisive roles in some parasitic infections such as
Enterobius vermicularis infections and its low prevalence
in other age groups can be justified according to the
pattern of parasite transmission (3,4). Parasitic infections
are major causes of morbidity and mortality in children.
Numerous studies performed on different people in the
world have reported that the percentage of infection with
gastrointestinal parasites is 91%. Parasites such as Giardia
lamblia and Entamoeba histolytica are often transmitted
through water and directly from person to person. The
first case of food borne giardiasis was reported in the
USA state of Soda, which originated from home-made
salmon. Amoebiasis is a human parasitic infection caused

by a protozoan called Entamoeba histolytica with varying
degrees of clinical symptoms. This amoeba lives mainly
in the large intestine and feeds on starch and bacteria
(5). Approximately 500 million people are infected with
Entamoeba histolytica and about 10% of them have clinical
symptoms. According to the World Health Organization,
48 million people are diagnosed with severe forms of the
disease each year, of whom 7000 die from the infection.
Amoebiasis is still one of the most important problems
in tropical and subtropical regions, especially areas with
poor health and socio-economic status (6). Geographical
location, climate, and social and cultural characteristics
of Iran have provided a suitable condition for the activity
of various parasites; therefore, controlling and preventing
intestinal parasites are of great importance due to their
high prevalence. The physical, psychological, and social
consequences of them are of great importance in society.
Despite some risk factors in these areas and exposure of
people to the parasite, our knowledge of the underlying
causes of these protozoan infections is still limited (7).
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In fact, special geographical-cultural conditions, health
status, and nutrition of people have caused the spread of
this type of protozoan infection in these areas, including
the city of Tabriz, especially in the hot season.

Given the large population living in the city of Tabriz,
the fight against infections and treatment of parasitic
infectious diseases seem necessary. Therefore, there is
a need for proper and coherent health planning in the
region and accurate and up-to-date epidemiological
information (8).

The aim of this study was to investigate the prevalence
of intestinal protozoans including Entamoeba histolytica
and Giardia lamblia and their distribution by gender in
Tabriz region.

Materials and Methods

In this cross-sectional descriptive study performed in
one of the hospitals of Tabriz, 700 fecal samples were
collected from the patients. Microscopic examination
was performed after using formalin-ether concentration
method and Lugol’s iodine staining, and in cases where
there were diarrhea specimens, direct smear with
physiological serum was performed to detect protozoan
trophozoites. Information forms were completed for each
of the tested participants.

First, stool containers with the individual number
affixed to them were distributed to the study population,
and the samples were collected and sent to the laboratory.
In the direct smear method, a small amount of stool
sample was mixed with a drop of physiological serum
on a slide and after placing a slide on it, it was examined
microscopically. In the formalin-ether concentration
method, some of the feces was dissolved in 10 mL of
10% formalin and vigorously mixed with 7 mL of the
filtered suspension. Afterwards, ether was added to it
and centrifuged at 2000 rpm for 2 minutes. Then, Lugol’s
iodine was added to the bottom sediment and examined

with Giardia lamblia, with the highest prevalence of
infection, and 1 (0.008%) was infected with Chilomastix
mesnili (Tables 1 and 2).

A total of 112 samples were found to be infected, of
which 72 (64%) belonged to males. Among them, 27 were
infected with Giardia lamblia (37.5%), indicating the
highest infection rate, and 1 (0.01%) was infected with
Chilomastix mesnili, indicating the lowest infection rate
(Tables 1 and 2).

Among the female population (40), 36% were diagnosed
with the parasite, of whom 16 (40%) were infected with
Giardia lamblia and no one was infected with Chilomastix
mesnili (Tables 1 and 2).

Discussion

Intestinal parasitic infections are among the main
problems in developing countries. By increasing health
standards and controlling vectors or intermediate hosts,
most industrialized countries have successfully reduced
their prevalence rate (9). In developing countries, socio-
economic and geographical factors such as natural
disasters are considered as problems. In fact, these
countries are located in tropical regions with humid
climate and all are characterized by poverty, malnutrition,
high population density, lack of access to safe water, and
poor health services, which provide optimal conditions
for the growth and transmission of intestinal parasites
(10). Inadequate studies on infection and parasitism, lack
of attention to developing countries and their problems,
and lack of timely treatment can increase the rate of
parasitic infections. The prevalence of Giardia lamblia
is one of the most important problems in developing
countries such as Iran. Geographical conditions, poor

Table 1. Frequency and Percentage of Parasitic Infections in Tabriz
City

under a microscope. Type of Parasite Number of Infected People Percent
The results were analyzed using SPSS software. Entamoeba histolytica 33 32
Giardia lamblia 43 40
gesults ¢ d d fecal l Entamoeba coli 10 9
ix types of parasites were detected in 700 fecal samples
. YP . P . . o P' Chilomastix mesnili 1 0.008
which include Entamoeba histolytica, Giardia lamblia, » < homini , 0.026
Entamoeba coli, Chilomastix mesnili, Blastocystis hominis astocystis hominis ‘
and Enterobius vermicularis. The total number of infected Enterobius vermicularis <0 18
samples was 112 (16%), of which 43 (40%) were infected Total 112 100
Table 2. Frequency and Percentage of Parasitic Infection in Tabriz City by Gender
Type of parasite
i ; i i Total
Gender Erztamo?ba Giardia lamblia Chlloma.s'tlx Blastoc:y ?t’s Entamoeba coli Ente'roblus.
histolytica mesnili hominis vermicularis
No. % No. % No. % No. % No. % No. % No.
Male 22 30.5 27 37.5 1 0.01 2 2.7 7 9.7 13 18 72
Female 13 32.5 16 40 0 0 1 2.5 3 7.5 7 17.5 40
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nutrition, socio-economic status of Iran can provide a
suitable condition for the spread of parasitic infections.
However, the prevalence of parasitic infections varies in
different parts of the country. Studies have shown that the
prevalence of intestinal parasitic infections is higher in
younger people, especially children (11).

Studies have shown that the prevalence of pathogenic
intestinal parasites decreased from 31% to 10% during
2006 due to improvements in health care services in
different classes of society, increasing income, high level
of maternal education, availability of safe water, and
access to health services (12).

According to the results, the prevalence of protozoan
infection is higher than worm infection. This could be
due to the fact that these protozoans reproduce more
easily than intestinal worms, which increases their release
into the environment. Moreover, these protozoans can
be transmitted directly and indirectly, which helps to
increase their prevalence. Therefore, their prevalence
has a direct relationship with the level of public health
care services (13). The statistics of the last few years also
confirm the findings of this study.

Considering the ecological and climatic conditions of
East Azerbaijan province and the existence of suitable
conditions for the spread and transmission of parasites,
especially intestinal parasites, the study of parasitic
diseases caused by protozoans and worms in Tabriz with
a large population is of great importance. From a medical
and health point of view, it is important that prevention
and control programs should be implemented.

In this study, the percentage of infection is higher
in males than in females. However, some studies have
reported no differences between males and females in
the incidence of intestinal parasites. It seems that the
occupational, health, and social conditions of individuals
affect it.

In some other studies, the higher prevalence of parasitic
infections, especially Giardia lamblia, in males has been
confirmed.

Among worm infestations, Enterobius vermicularis
infection was the most common, which is probably due
to the ease of transmission of the parasite. In a study
conducted in Turkey, the prevalence of intestinal parasites
in three areas of Sivas region was 37.2% and 11 species
of parasites were isolated, among which Giardia lamblia
and Enterobius vermicularis had the highest percentage
and the highest rate of infection was observed among
the children aged 7-15 years (14). Enterobius vermicularis
infection (15%) had the highest prevalence among
students in Thailand, and 46% of boys and 38.8% of girls
reported it (15).

In the present study, the rate of infection was reported to
be higher in men than in women, and studies conducted
on children in kindergartens and primary schools in
Babol showed that the rate of infection is significantly

higher in boys than girls (16).

Giardia lamblia infection is widespread worldwide
and it is the most common parasitic infection which is
known to be a major cause of diarrhea outbreaks due to
contamination of water sources. This type of infection is
affected by the same socioeconomic conditions which
also affect the spread of Entamoeba histolytica.

In this study, the highest prevalence belonged to
Giardia lamblia infection (40%), which is consistent with
the statistics published by the World Health Organization
(17).

According to studies conducted in other parts of the
country, Giardia lamblia is one of the most commonly
found parasites. In a study conducted in Tehran, Giardia
lamblia was the most commonly found parasite (8.0%)
followed by Entamoeba coli (5.5%), Blastocystis hominis
(3.3%), Endolimax nana (2.8%), and Entamoeba histolytica
(1.7%) (18, 20).

Numerous studies have been performed in Iran
regarding the prevalence of intestinal parasites. Kousha et
al reported a prevalence of 8.8% for Giardia lamblia (19).
The reason for the greater prevalence of this parasite can
be attributed to the resistance of Giardia lamblia cysts and
their survival outside the human body for months and the
transmission of infection through water.

In a systematic review study conducted in Iran in 2013,
the prevalence of Giardia lamblia in the whole country
was estimated to be 14.7% (20).

One of the indicators for measuring the health status
of the community is the determination of the prevalence
of parasitic infections. One of the essential things for the
health of any society is to know the epidemiology and the
relationship between such infections and environmental
and social factors. Obtaining this information provides
an accurate understanding of the extent of environmental
pollution as well as the state of individual and family
health (21).

According to the various questions that were asked of
the infected people, most of them were infected due to
lack of personal hygiene, use of non-drinkable water in the
city, consumption of contaminated food, and inadequate
washing of vegetables. Avoiding the use of human
fertilizer in fields to control disease vectors such as flies
and beetles and disinfecting water should be considered
in the prevention of infection. Attention to environmental
health, the health of cooks and treatment of healthy
carriers , personal hygiene, and health education are the
basic pillars of disease prevention and control (22).

According to the findings of this study, it can be
concluded that despite the increase in the provision of
health services in cities and villages, the prevalence of
intestinal parasites, especially Giardia lamblia, is one of the
major problems in the region. Therefore, there is a need
for proper and coherent health planning in the region and
up-to-date and accurate epidemiological information.
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