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Introduction

Parasitic infections are one of health and environmental problems that affect
the vitality and activity of children and appear in the form of skin or intestinal
disorders. The accompanying complications of these infections has been the
motivated reasons for many studies to investigate the predisposing causes and
consequences of the disease (Long et al., 1995). Endo-parasite infection is a major
health problem worldwide. It causes serious diarrhea, gastroenteritis, and
malnutrition in different age groups and (Nematian et al.,2004) populations. The
WHO (2012; 2020) indicated that children and poor peoples are the most
vulnerable groups to infect with intestinal parasites since they are more susceptible
to contaminated soil in their lives than others. Symptoms of intestinal parasite
infection range from diarrhea to abdominal pain, and the more severe symptoms
appear among immunocompromised and malnourished people (Mathews et al.,
2014). It was mentioned by Unicef,( 2009) that intestinal parasites are among the
most common causes of diarrhea, it is the leading cause of mortality and morbidity
for under five years old children. In the same respect Nematin et al.,(2004) and
Long et al., (1995) mentioned that the age of the patient is an associated factor
related to the individual's immunological status and behavioral patterns that
contributed to a high prevalence of intestinal parasites among children than in

adults.

Intestinal parasitic infections are also responsible for iron deficiency
(anemia), (WHO, 2012). More than that, inadequate intake of selected
micronutrients can cause immune deficiency and increase susceptibility to

microbial infection (Althomali et al., 2015).
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Ectoparasites are most prevalence in developing countries, particularly in

crowded places with poor socio-economic and hygiene conditions
(Amanzongahence et al., 2020). The high level of infection with these parasites
such as head lice is induce by their direct transmission, i.e., head-to-head contact,
or through contact with other personal objects combs for infected people (Ali et al.,
2007). In extreme circumstances, a person with head lice may face serious health
Issues, such as anemia, insomnia, itching, irritation, and skin infections
(Frankowski et al., 2002; Yadav et al., 2017; Ali and hama , 2018). Due to a
hypersensitive reaction to the lice's injected saliva during blood-feeding, itchy
papules may form (Miller, 2002). Head lice feed on human blood, so severe
chronic injury among children may lead to anemia, which is reflected in fatigue
(Norman, 1997; Nordin et al., 2006).

It was mentioned by many studies (Zahra,2017 and Alvaro et al.,2017) that
the specific immune response to parasites leads to the production of antibody.
Infection by protozoan parasites is associated with the production of Ig classes IgE
Is produced in response to intestinal protozoa, in addition to these specific T-
dependent responses, a non-specific hypergammaglobulinaemia is present in many
parasitic infections. When an individual's immune system creates IgE antibodies in
response to a foreign antigen, an allergic reaction takes place, IgE molecules bind
tightly to the surface of the mast cells and the basophil cells. High serum levels of
IgE, particularly in those with intestinal parasite infections, induced the production
of histamine and other intermediates, which resulted in an acute hypersensitive
reaction that destroyed the parasites (Al-Mozan et al.,2017 ; Amancio et al., 2012
; ALmaamory, 2015).

Micronutrients with immune-modulating properties, such as vitamin A,
vitamin B12, vitamin C, alpha-carotene, riboflavin, zinc, selenium, and iron, can
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affect how an infection develops, a laboratory study has demonstrated that vitamin

deficiencies can result in parasitic infections (Cunningham-Rundles et al., 2005).
The presence of antibodies points to a potential relationship between vitamin
deficiencies and the vulnerability to parasite infections (Reilly et al ., 2012 ; Nga et
al ., 2011; Heald and Gong ., 1999 ; Yones et al., 2015 reviewed that malnutrition
makes children are more susceptible to micronutrient deficiency and therefore
more affected by parasitic infection. Malnutrition is thought to potentiate the IL-4-
dependent polyclonal stimulation of IgE by parasites, and high total serum IgE
levels result in decreased resistance because of low levels of specific antiparasite
IgE (Shetty and shetty1993).

Vitamin D3 can be obtained from the diet or can be synthesized
endogenously from a cholesterol precursor (7-dehydrocholesterol) through the
incidence of sun-UVB rays on the skin (Baeke et al., 2010; Bikle, 2011). Vitamin
D3 is necessary for calcium homeostasis, cell growth, differentiation, and function
In many tissues, including the immune system, and so for immune defense
mechanism against infections, including parasitic types. Although many studies
investigated head lice infection, most of these studies focused on its prevalence and
its relationship with some socioeconomic factors e.g., poor hygiene, low education,
and other factors (Alberfkani et al., 2020). Therefore, the present study proposed to
investigate the relationship between head lice infection and intestinal parasitic

infections to some immunological, blood parameters, vitamin D, Zn, and IgE.
Aim of the study:

1. Investigate the prevalence of head lice and intestinal parasite infections
among children, who attended Al-Batool Maternity Teaching Hospital
(AL-BMTH), and health centers in Bauba city.
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2. Examining the relationship between head lice and intestinal parasitic
infections with some blood parameters A-(CBC, WBC count, HB), B-

Vitamin D, Zinc and to the C-level of IgE parameter.



