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Abstract

Introduction: Cryptosporidium is a coccidian parasite that causes diarrhea in animals and humans, especially children. Although
several studies have been done on Cryptosporidium infection in some parts of Iran, this parasite is not examined in routine
parasitological tests. Therefore, the aim of this study was to determine the frequency of Cryptosporidium infection in children

with diarrhea in Tabriz, Iran.

Materials and Methods: In this study, 100 fecal samples of children under 13 years of age with acute diarrhea who referred
to medical diagnostic laboratories in Tabriz during 2018 were examined for Cryptosporidium infection. The samples were
first concentrated by formalin-ether method and after staining with modified acid fast method, they were examined by light

microscope.

Results: In this study, 3 children (3%), 2 boys, 3 years old and 5 years old, and a 3-year-old girl had cryptosporidiosis.
Conclusion: The results of the present study show the presence of Cryptosporidium infection in children in Tabriz. The very low
percentage of infection with this parasite indicates that this parasite is not yet considered as a health problem in this area.
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Introduction

Cryptosporidiosis is a parasitic disease caused by a
protozoan parasite of the genus Cryptosporidium.
Cryptosporidium parasites in the form of oocytes with a
diameter of about 5 um, including four sporozoites, were
found in the environment or feces of infected people.
This parasite is one of the important causes of diarrhea
in humans, especially in children and people with
dysfunctional immune system, as well as in animals (1).
In the early 1970s, veterinarians realized the importance
of this protozoan in causing acute diarrhea in calves. The
disease can range from moderate to severe in terms of the
severity of symptoms, the site of infection in the body,
nutritional status, and immune system. If left untreated, it
can lead to death. Of the 20 known species of this parasite,
at least eight species, including C. hominis, C. parvum,
C. meleagridis, C. felis, C. canis, C. suis, C. muris, and C.
andersoni, cause disease in humans. C. parvum and C.
hominis are the most important species causing disease
in humans (2). In immunocompromised individuals, this
protozoan is more common at the end of the small intestine
and the beginning of the colon, which causes destruction
of the host’s intestinal cells. Giardia and Cryptosporidium

are two common parasites that cause diarrhea in humans,
with a prevalence of 1 to 3% in developed countries and
4% to 17% in developing countries. In a recent study
conducted in southern India, Cryptosporidium has been
reported as one of the most common causes of diarrhea in
children (3). The onset of this disease in early childhood
may be associated with developmental and physical
disorders as well as cognitive disorders. If infected,
children may develop severe diarrhea due to a weakened
immune system, which is usually self-limiting. At the
same time, due to the health status and other factors
affecting the child’s safety, treatment may be needed in a
group of them. Numerous epidemics of this disease have
also made this parasite and the resulting disease more
important (4). The parasite is mainly transmitted through
feces and mouth; however, transmission through airborne
particles has also been reported (5).

Considering the life cycle of Cryptosporidium, its
transmission from livestock to humans as well as humans
to humans through contact with the contaminated
animals and human feces (contaminated water and
food), and the importance of this intestinal protozoan
in recent years, the identification and treatment of
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cryptosporidiosis, especially in children and patients with
diarrhea, may play an effective role in maintaining public
health (6,7). The prevalence of cryptosporidiosis is higher
in patients with diarrhea than in the whole community
and Cryptosporidium is the third or fourth known cause
of diarrhea in humans (8,9), which causes long-term
diarrhea in children and reduced growth and weight.
Due to the lack of identification of an effective treatment
method to deal with it, its treatment is symptomatic (10).

Due to the lack of studies in recent years on the status of
this protozoan in Tabriz, the present study was conducted
to determine the prevalence of Cryptosporidium infection
in children with acute diarrhea referred to medical
diagnostic laboratories in Tabriz.

Materials and Methods
In this descriptive study, the sample size of children with
diarrhea was calculated to be 100. Freshly collected fecal
samples of 100 children under 13 years of age who referred
to medical diagnostic laboratories in Tabriz due to acute
diarrhea from May 1 to the end of March 2018 were
collected by convenience sampling method and taken to
the laboratory in less than one hour. Stool samples were
collected from Tabriz and 6 villages around Tabriz. While
sampling, information about age, gender, breastfeeding
status, drinking water status, contact with livestock and,
place of residence (urban, rural) were collected from
their parents. Children who used antiparasitic drugs or
were treated with antibiotics were excluded from the
study. All samples were examined by formalin-ether
method. In this method, 1 g of fecal sample was poured
into 10 mL of 10% formalin and passed through two
layers of surgical gauze into the centrifuge tube. Then, 3
mL of diethyl ether was added to each tube and stirred
vigorously to obtain a uniform mixture. The resulting
mixture was then centrifuged and the supernatant was
discarded, while the sediment was placed on a glass slide
and dried in air. Modified fast acid staining method was
used to stain the slides. The alkaline fuchsin solution was
poured onto the slides and gently heated using an alcohol
lamp without boiling. The slides were then incubated
at room temperature for 5 minutes, washed with plain
water, and stained with 1% sulfuric acid solution for 1 to
2 minutes. The slides were finally rinsed once more with
water at room temperature. They were then stained with
methylene blue for 1 minute and washed again with water.
The slides were air-dried and examined for the presence
of Cryptosporidium using immersion oil and x1000
magnification of a light microscope (11).

Figure 1 shows Cryptosporidium oocysts (4 to 6 um) in
bright red on a blue background.
Results
In this study, out of 100 children studied, 58 were boys
and 42 were girls (42). The mean age of children was 6.2
years. Cryptosporidium infection was observed in 3 cases

(3%), i.e., 2 boys (3 years old and 5 years old) and 1 girl (3
years old), all of whom were under 6 years of age. A total
of 78 children were urban residents (78%) and the rest
were rural residents (22%). Two of the observed infection
cases belonged to children living in urban areas and one
case belonged to children living in rural areas. A total of
19 people had contact with livestock, one of whom was
infected with the parasite. Additionally, 79 people had
access to urban water supply, of which 3 children were
infected with the parasite, and 21 people had access to
rural water supply. A total of 96 children were breastfed, a
3-year-old boy infected with Cryptosporidium. A 3-year-
old girl infected with the parasite has also received breast
milk during infancy.

Discussion

The results of this study show the presence of
Cryptosporidium infection in children in Tabriz. Due to
the acceptance of the modified acid fast method as the gold
standard method for the detection of Cryptosporidium
oocytes, this method has been used in this study.

Out of 100 children with gastroenteritis studied by
fast acid staining method, 3% showed Cryptosporidium
infection, which is very close to the reported percentage
of children with diarrhea in Tehran (2.4%).

In a study conducted on children with gastroenteritis
in Qazvin, the prevalence of infection was reported to be
lower (0.3%) compared to this study (12).

Different rates of infection in children with diarrhea
have been reported from different parts of Iran, ranging
from 3 to 7%. The difference in the prevalence of
this parasite can depend on the level of public health
awareness, lifestyle, cultural and economic level of the
community, the environment (urban or rural), and
geographical climate (13,14).

In the present study, the prevalence of infection with this
protozoan in male (1.97%) and female (1.04%) children
is different, which is different from studies conducted in
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Figure 1. Modified Acid-fast Staining. Note: Cryptosporidium
image of patient specimen with a magnification of x1000.

36 |

Int ] Med Parasitol Epidemiol Sci Volume 3, Number 2, 2022



Firouzivand, et al

Iran and abroad, which have a similar chance of infection.
However, it is similar to the results of studies conducted
in Korea and Slovenia, which have shown a higher
prevalence among boys (15).

In a study on 700 children under the age of 15 referred
to the studied hospitals in Kermanshah, 15 cases of
Cryptosporidium infection were observed (16).

In addition, in a study conducted by Dabirzadeh et al in
Zahedan, the rate of infection was higher in boys than in
girls, and this difference was not statistically significant,
which is consistent with the present study (17).

In a study conducted by Gatei et al in Kenya on children
under 5 years of age, the highest rate of infection was
reported in children aged 1 to 2 years (18).

Moreover, in a study conducted in India, the prevalence
of Cryptosporidium parasite in children with diarrhea
varied between 1 and 19%.

In a study conducted by Saneian et al on children under
10 years of age in Isfahan, it was found that there is no
significant relationship between the prevalence and age,
which is similar to the present study (19).

In a study conducted by Maleki et al in Khorramabad,
the highest rate of infection was found among children
aged 6 months to 1 year and the lowest among children
aged 2 to 10 years (20).

According to the above-mentioned studies, it seems
that due to the improvement of the immune system in
children with age, the possibility of infection with this
parasite decreases.

In this study, there was no significant difference between
urban and rural children, which is similar to the findings
of studies conducted by Gholami et al in Mazandaran
(21), Javidmehr et al (22) and Ranjbar-Bahadori et al in
Babol (23).

In the present study, infection was observed in 7.34%
of people who had contact with livestock. Additionally, in
a study conducted by Al-Shamiri et al in Yemen, a high
prevalence of the parasite was observed in people who
had contact with livestock (24).

Due to the very low percentage of infection observed
in this study, it seems that the relationship between the
infection rate and other variables affecting the mentioned
clinical disease needs to be examined with a larger sample
size.

Conclusion

The results of this study, which was conducted in Tabriz,
showed the presence of Cryptosporidium infection in
this city. Therefore, given the zoonotic nature of this
protozoan and its transmission from livestock to humans
and considering its threats to the health of individuals and
society, children should be seriously avoided from contact
with livestock. The very low percentage of infection with
this parasite in children with diarrhea in Tabriz indicates
that this parasite is not yet considered as a health problem

in this area, which may be due to the increase in public
health awareness, improvement and promotion of
lifestyle, and increase in cultural and economic levels in
urban and rural communities of Tabriz in recent years.
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