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Introduction

Abstract: This study aimed to identify the epidemiological factors associated
with the spread of the Cryptosporidium parvum. Samples were collected
from patients visiting Tikrit Teaching Hospital in Salah al-Din Governorate.
Sample collection continued from September 2025 until December 2026. 150
stool samples were collected from patients whose ages ranged from (6
months to 10 years). Cryptosporidium parvum was detected using modified
Ziehl-Neelsen staining in 38% of the samples upon microscopic examination.
The infection rate was higher in males (42.1%) compared to females (27.3%).
The highest prevalence was observed in the 3- 5year age group (42.1%), while
the lowest was in the 6-10 year age group.(%7.3) The current immunological
study recorded a highly significant increase in the level of II-2, IL-10, and
CCL20 in the affected children, with the average concentration of 11-12 (27.9
+ 2.6 Pg/ml), IL-10 (16.98 + 1.9 Pg/ml), and CCL20 (231.6 + 11.1 ng/mL)
compared with the control group at p- value < 0.05. Conclusion: The current
study concluded a clear prevalence of C. parvum parasite in children, and also
demonstrated a clear variation in the distribution of infection according to
sex and age. The current study, through the evaluation of certain
inflammatory immunological parameters in blood serum samples,
concluded that the parasite stimulates an immune response resulting from
its infection of intestinal cells in the small intestine, characterized by a highly
significant increase in IL-10, IL-12, and CCL20.

Keywords: Cryptosporidium parvum, Demographic Study, IL-10, IL-12, and
CCL20

Cryptosporidium is a protozoan disease classified within the Phylum Apicomplexa. It induces a
diarrheal condition termed cryptosporidiosis, which impacts the digestive system of mammals.
Cryptosporidium parvum (C. parvum) infection is particularly concerning for immunocompromised
persons [1]. This is due to the illness potentially causing severe diarrhea, with volumes reaching 10-15
liters per day [2]. Cryptosporidiosis was first documented in Iraq in 1996 by [3]. Infection may arise
when an individual or animal encounters contaminated substances, including soil, water, or
undercooked or cross-contaminated food that has been exposed to the excrement of an infected person
or animal [4].The contaminated substance must next be conveyed to the oral cavity and ingested. This
infection is most prevalent among individuals who frequently engage with fresh water sources, such
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as swimming pools [4]. Additional potential sources of infection are untreated water supplies, infected
food, or exposure to fecal matter [5]. Using a 100x oil immersion lens and a variety of staining
procedures, such as Modified Ziehl-Neelsen (MZN) to identify the oocyst containing four mature
sporozoites, a direct microscopic method is achieved [6]. The microscopic method is an efficient and
economical tool; however, it requires proficient and experienced diagnosticians to reduce false-positive
outcomes, which can be time-intensive, especially in instances of parasite species and co-infections. The
microscopic examination is unable to identify these issues [7], [8].

Infection of small intestinal epithelial cells by C. parvum induces apoptosis and the secretion of
several chemokines and pro-inflammatory cytokines, promoting the influx of inflammatory cells to the
site of infection [9]. C. parvum exploits the host's biological processes for replication within epithelial
cells, which subsequently engage the immune system by inducing acute mucosal inflammatory
responses[10]. Consequently, epithelial cells are crucial to both defensive immune responses and
parasite proliferation [11]. There are two types of immune responses that contribute to host resistance
to C. parvum infection: innate and adaptive [12], [13]. Natural killer (NK) cells produce interferon-
gamma (IFN-vy) during the early stages of Cryptosporidium infection, and they create more of it when
stimulated by T-helper 1 (Th1) cytokines, such as interleukin (IL)-12, which help control C. parvum [14],
[15], [16]. The primary protective immune response depends on interleukin-12, which increases the
production of IFN-y by T cells and NK cells by enhancing the Th1l pathway and indirectly promoting
the antibacterial and antiparasitic actions of macrophages [17], [18], [19]. Numerous cells in the
intestinal mucosa secrete interleukin-10, which triggers immunological and inflammatory reactions in
the mucosa. Additionally, it might protect the body against overreaction to an infection [20]. CCL20,
which is also referred to as macrophage infiltrating factor protein 3a, is a chemokine that is classified
as a C-C chemokine. It produced by several cells as Neutrophils, B cells, T cell, NK, and several antigen-
presenting cells, as macrophages, and dendritic cells [21], [22]. Epithelial cells that have been infected
with C. parvum undergo apoptosis, which is accompanied by the production of a number of chemokines
and a large number of proinflammatory cytokines. This process makes it easier for inflammatory cells
to be recruited to the site of infection [23], [24].

Materials and methods
Samples collection

Samples were collected from patients visiting Tikrit Teaching Hospital in Salah al-Din
Governorate. Sample collection continued from September 2025 until December 2026. 150 stool samples
were collected from patients whose ages ranged from 6 months to 10 years, and 25 samples were
collected from healthy children as a control. The stool samples were examined microscopically to detect
the presence of oocysts.

Stool samples were collected in plastic containers. Blood samples were also taken from both
infected and healthy children, in amounts of 5-10 ml, and placed in yellow test tubes containing a
gelatinous medium. The serum was separated by centrifugation at 4000 rpm for 15 minutes, then placed
in 10 ml plastic test tubes labeled with the appropriate information and stored in the freezer at -20°C
until testing.

Microscopic Examination

The microscopic examination of the sample involved by using hot method of MZN staining of
fecal smears. The technique done by fixing it through passing the glass slide over a flame using a gas
burner [25].

Human IL-10, IL-12, CCL20 ELISA test

The level of IL-10, IL-12, CCL20 was quantified via ELISA. The plate has been pre-coated with
antibodies against human IL-10, IL-12, and CCL20. Upon the introduction of IL-10, IL-12, and CCL20
into the sample, a binding interaction occurs with the antibodies immobilized in the wells.
Subsequently, the immune complex is treated with a human biotinylated conjugated IL-10, IL-12, and
CCL20 antibody, which is then applied to the substrate. The quantification of absorbance at a
wavelength of 450 nm.
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Statistical Analysis:

Statistical analysis was performed with SPSS version 22. The continuous variable format was
represented as means + standard deviation (SD). The association between categorical factors was
examined. P-values equal to or below 0.05 were considered significant.

Result

The study results utilizing the MZN stain indicated that the infection rate of the C. parvum was
55 samples (36.7%) positive, while 95 samples (63.3%) were negative, from a total of 150 stool samples
analyzed, as presented in Table 1.

Table 1. Infection rates of C. parvum using MZN stain

Examined
samples
150 55 36.7% 95 63.3%)

Positive result Percentage Negative result Percentage

The oocyste of the C. parvum, following staining, manifested as round to oval shapes and
exhibited a reddish-purple hue, whilst the remainder of the smear appeared blue, as depicted in Figure

).

Figure 1. C. parvum oocyste stained with MZN, magnification 100x

The findings of the present investigation indicated that infection with C. parvum was identified
in 40 males, accounting for 42.1%, and in 15 females, representing 27.3%, as illustrated in Table (2).

Table 2. Infection rates of C. parvum by sex of infected person

Sex Examined samples Positive result Percentage
Male 95 40 42.1%
Female 55 15 27.3%

The findings of the present study indicated that the highest infection rate occurred in the age
group of 3 to 5 years, with 24 positive samples (42.1%), whereas the lowest infection rate was observed
in the age group of 6 to 10 years, with 3 positive samples (7.3%), as illustrated in Table 3.

Table 3. Infection rates of C. parvum according to age groups

Age Examined samples Positive result Percentage
6 months -2 years 55 15 27.3%
3 -5 years 57 24 42.1%
6-10 years 38 11 7.3%

The present immunological investigation documented a significant elevation in the levels of IL-
10, IL-12 and CCL20 in the affected children, with mean concentrations of IL-12 (27.9 + 2.6 Pg/ml), IL-

American Journal of Biology and Natural Sciences | 198




Alwan, H. A et al. /Biojournal Vol 3 (3), Mar

10 (16.98 + 1.9 Pg/ml), and CCL20 (231.6 + 11.1 ng/mL) in comparison to the control group. At p- value
<0.05 (Table 4).

Table 4. Level of IL-10, IL-12, and CCL20 in patients infected with C. paroum

Control Patients infected with
Parameters P. value
n=30 C. parvum (n:55)

IL-10 (Pg/ml) 12.31+ 2.1 16.98+1.9 p<0.05

[I-12 (Pg/ml) 12.8+1.7 27.9+2.6 p<0.05
CCL20 111.3+20.5 187.9+15.2 p<0.05
ng/ml

Discussion

The proliferation of intestinal parasites, notably the Cryptosporidium parasite, among the
population is a significant health issue now being examined through surveys conducted in hospitals,
urban areas, and educational institutions. These parasites are prevalent across all age demographics
and in both urban and rural locales, which facilitate their transmission. The elevated transmission and
infection rates of these parasites are due to the simplicity with which their infectious stages can be
conveyed from one individual to another via contaminated water or food [26]. Sources of exposure to
these parasites differ based on health culture, social conventions, interactions with animals, and dietary
practices. Infection with certain parasites is exacerbated by opportunistic infections, particularly when
the immunological state of the individual is compromised, notably in patients undergoing
chemotherapy and those with AIDS [26].

The findings of the present study align with [27] conducted in Mosul that reported an infection
rate of 35%. In Baghdad Province, [28] a rate of 47.33 percent was discovered.

Other study indicated a high infection rate of 92.2% [29]. These variations in infection rates may
be due to differences in study design, location, number of samples tested, and laboratory methods used,
all of which increase the chances of transmission and spread of the parasite [30]. This study was
consistent with a study in Babylon Governorate, which found an infection rate of in males higher than
females [31]. However, it differed from other studies, such as one conducted by [32], which showed an
infection rate of females, higher than the males.

The results of the current study are consistent with a study conducted in Mosul, which recorded
the highest infection rate in the 3-5 year age group at 49.4% [27]. However, these results do not align
with those recorded by [33] in Ethiopia, which found the highest infection rate in the 9-10 year age
group. The high infection rate under 5 year age group is likely due to the underdeveloped immune
systems of young children, coupled with the absence of euglobulin, a factor found in adults that helps
destroy the parasite.

The current investigation revealed markedly elevated levels of IFN-a, IL-12, and IL-10 cytokines
in persons infected with Cryptosporidium compared to their uninfected counterparts, indicating the
synthesis of both Th1l (IFN-a and IL-12) and Th2 (IL-10) cytokines in the infected population. The
current study concurs with [34]. A previous study [35], indicated that a substantial proportion of
infected immunocompetent individuals exhibited production of IFN-a and IL-2, primarily suggesting
a Thl response; however, Th2-type cytokine IL-10 production was also noted in a minority (20%) of
immunocompetent individuals with cryptosporidiosis. Experimental research have yielded divergent
findings concerning the functions of Th1l and Th2 cytokines. A study [36] endorse the involvement of
Th1 cytokines, while others [37] propose that Th2 cytokines may also contribute to protection against
cryptosporidiosis.

The current study demonstrated an elevation of CCL20 in individuals with C. parvum. In contrast
to mucosal secretions, which have modest ion concentrations, intestinal fluids have approximately 150
mM of sodium ions, which has the potential to impede the complete operation of chemokines. Diarrhea
reduces the Na+ concentration in the colon, which is expected to augment the antibacterial potency of
CCL20 [38]. The study by [39] showed oral treatment of CCL20 significantly decreased the parasite load
in infected neonates.

American Journal of Biology and Natural Sciences | 199




Alwan, H. A et al. /Biojournal Vol 3 (3), Mar

Conclusion

The current study concluded a clear prevalence of C. parvum parasite in children, and also
demonstrated a clear variation in the distribution of infection according to sex and age. The current
study, through the evaluation of certain inflammatory immunological parameters in blood serum
samples, concluded that the parasite stimulates an immune response resulting from its infection of
intestinal cells in the small intestine, characterized by a highly significant increase in IL-10, IL-12, and
CCL20.
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