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Introduction

On 21 June 2017, in New York, the world
population was estimated at 7.6 billion and
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Abstract

Background: Ectoparasites are predominant parasitic infections among
children. Head lice (Pediculus humanus capitis) are transmitted parasites,
mainly among school-aged children. Although, head lice are not a chief
health hazardor or a vector for disease, they are a public social problem.
The transmitted infections by a parasitic bite, may reach the blood which
causes health problems for children and affects their health.

Objective: To investigate the effects of infection with head lice on
Immunoglobulin E (IgE), vitamin D3, Zinc, and blood parameters.
Patients and Methods: Samples including skin swapping and blood
samples were collected from 300 children who were examined at AL-
Batool Maternity Teaching Hospital (AL-BMTH) and some medical
centers. Skin scraping and swapping were examined microscopically for
detection of the parasite. Blood samples were analyzed for immunological
and blood parameter estimation, during the period from 1%t October 2021
to the end of May 2022. Samples were sent to the parasitology and
hematology laboratories in AL-BMTH to identify the parasitic infections
and their effects.

Results: The samples include 180 females and 120 males, 90 samples of the
300 were epidemic with lice infection, 48.9% of them were at age 1-5 years,
35.6% were at age 6-10 and 15.6 % were at age 11-15, 91% of the infected
children were females, while only 9 % of the infected children were males.
The blood analysis indicated that the levels of vitamin D and the mineral
Zinc, were lower in children infected with head lice compared to the control,
while IgE was higher. RBC and Hb showed a lower level in infected children
than in control, whereas WBC was at a high ratio in most patients.
Conclusion: Parasites cause many diseases in children in particular. They
spread in rural and crowded places and affect the activity and vitality of
children.

Keywords: Ectoparasite, Head lice, Zinc, Vitamin D, IgE.

expected to reach 8.6 billion in 2030,
according to a new United Nations report.
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Such increases in the world population may
aggravate many health problems including
parasitic infections. The spread of external
parasite infection is a health and
epidemiological problem due to the increase
in the human population, and the challenges
of producing healthy food [1,2] Furthermore,
the phenomenon of drought that the world
has been exposed to in recent years has led to
a decrease in the proportion of water suitable
for human consumption and use [3,4].
Ectoparasites are the most prevalent in
developing countries, particularly in crowded
places with poor socio-economic and hygiene
conditions [4,5]. The high level of infestation
with this parasite is induced by their direct
transmission, i.e., head-to-head contact for
pediculosis, or through contact with other
personal objects for people who were
infected with head lice such as combs [7].
Usually, children between the ages of 5 and
12 are the most susceptible group to head lice
infestation since they do not practice good
hygiene when interacting with other kids and
their environment [8,9]. However, there are
some factors affecting the relevance of head
lice that are more related to the patient family
and environment. For instance, [10] and
[11]stated that there is a relationship between
some socioeconomic status and the incidence
of scabies and head pediculosis including,

family income, the number of family
members, and the mother’s education and
occupation.

According to [3], head lice can survive on
their host for around a month. The female
louse feeds on blood and produces 6-10 eggs
every day, which adhere to the hair on the
surface of the skin and behind the neck and
ears. For persistence, they require optimal
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conditions of 28-30°C and 70-90% relative
humidity.

According to [3], head lice can survive on
their host for around a month. The female
louse feeds on blood and produces 6-10 eggs
every day, which adhere to the hair on the
surface of the skin and behind the neck and
ears. For persistence, they require optimal
conditions of 28-30°C and 70-90% relative
humidity.

In extreme circumstances, a person with
head lice may face serious health issues, such
as anemia, insomnia, itching, irritation, and
skin infections [12,13,14] Due to a
hypersensitive reaction to the lice's injected
saliva during blood-feeding, itchy papules
may form [3]. Head lice can lead to itchy
dermatitis on the scalp, crusted sore, and
enlarged lymph nodes in the neck but the
child can avoid this problem by treating head
lice as soon as possible [15,16].

Head lice feed on human blood, so severe
chronic injury among children may lead to
anemia, which is reflected in fatigue
[17,18].[19,20] reviewed that malnutrition
makes children 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 [21].

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 [22,23]. Vitamin D3 is necessary for
calcium homeostasis, cell growth,
differentiation, and function in many tissues,
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including the immune system, and so for
immune defense  mechanisms  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 [23].
Therefore, the present study proposed to
investigate the relationship between head lice
infection and some immunological, blood
parameters, vitamin D, Zn, and IgE.

Aim of the study investigating the
prevalence of head lice infection among
children between the ages of 1 and 15 years
old, who are outpatients at AL-Batool
Maternity Teaching Hospital (AL-BMTH)
investigating the relationship between head
lice infection and some blood parameters
(CBC, WBC count, HB).Examining the
relationship between head lice infection and,
Vitamin D, Zinc, and level of IgE parameter.
Patients and Methods

The populations of this study included 300
patients of different ages (1-15 years) who
were outpatients examined by physicians and
send to the parasitology laboratory in
Bagqubah Teaching Hospital and AL-Batool

Maternity Teaching Hospital/Diyala
province. The subjects suffered from
gastrointestinal complaints  with  acute
diarrhea,one fresh stool samples were

collected from the 300 patientsand and 90
blood samples were 60 blood samples from
patients and 30 (controls) to do
hematological testes.

The recent research was carried out between
the first of October 2021 and the end of May
2022. The presence of at least one
development stage (egg, nymph, and adult)
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of Pediculus humanus capitis, including nits'
residues, which can be seen by the necked
eye, was classified as a positive infestation.
This was determined by carefully inspecting
the full head (neck, ears, and hair) and taking
skin scraping samples from children with the
clinically  suspicious infestation. and
microscopic examinations were done for each
sample of suspicious infestation.

Blood samples were taken from 60
children with head lice infection (39 males
and 21 females) and 30 blood samples from
uninfected children (18 male and 12 female).
Use a sterile disposable 5 ml syringe to draw
5 ml of blood. To examine blood parameters
in the parasitology and hematology labs at
AL-BMTH, 2 ml of blood were drawn in a
specific tube containing EDTA. using the
Japanese  Sysmex  XN-350 apparatus.
Wherease, 3 ml were moved into a plastic 6
mL gel tube without anticoagulation and left
it in a vertical position for a while. Then they
were spun at 5000 cycles per minute for 10
minutes in the centrifuge. The serum was
dispensed into Eppendorf tubes and kept at
20 ° C until it was forwarded for
immunological tests to another facility using
the Cobas Integra system Cobas E 411 auto-
electrolysis and Spectrophotometer device,
which evaluates Vitamin D and Zinc values.

Statistical Analysis

The data were analyzed using the statistical
program SPSS version 25.0. Data were first
checked for normality, IgE antibody,
hematological parameters, and biochemical
parameters using Kolmogorov-Smirnov and
Shapiro-Wilk tests. The parameters that did
not fit the normality tests (significant
difference) were given as median and range,
and a significant difference between median
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was determined by Mann-Whitney analysis.
The parameters that fit both tests (no
significant difference) were given as mean
standard deviation (SD) (for comparison
between two groups). The additional factors
were expressed as percentage frequencies,
and Pearson's chi-squared test or two-tailed
Fisher's Exact Probability were used to
seeing whether there were any significant
differences in the frequencies (p). To
comprehend the link between particular
parameters, the Pearson bivariate correlation
was used. Additionally, multiple linear
regression was used to forecast how a
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response variable will behave concerning
several explanatory variables. The fully
automated CELL - DYN Ruby System,
which is used for the analysis and count of
hematological parameters, estimated
hematological parameters [25].
Results

The results show the relationship between
age and the presence of a parasitic
infestation. Higher levels of infestation were
at ages 1-5 years (48.9%) than the rest of
other age groups 6-10 and 11-16, (35.6%)
(15.6%) respectively Table (1).

Table (1): The relationship between head lice infections and age groups of participants

Age groups (years)
= =10 TET Total P value
N 44 32 14 90
- - - < . **
Lice infection % 48.9% 35.6% 15.6% 100.0% 0.01

Table (2) reviewed that there are significant
differences between parasitic infestation and

sex, as the infection rate of females was
higher than that of males.

Table (2): Relationship between the prevalence of parasitic infections with the gender of participants

Gender
Total P value
Males Females valu
n 8 82 90
H < . l***
Lice % 8.9% 91.1% 100.0% 0.00

The results also show a significant difference
(p<0.05) between hematological parameters
(WBC, HGB, MCV, MCH, and PLT) in
patients and controls. The WBC and PLT
parameters were higher in  patients
(10.57+3.02 and 370.67+84.92) than in

controls. In contrast, the HGB, MCV, and
MCH parameters were lower in patients
(9.82£1.13, 64.85%7.13, and 21.20+3.04)
than in controls. Whereas, there was no
significant difference in RBC between
patients and controls Table (3), Figure (1).
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Table (3): Comparatiion of hematological parameters between study groups

Mean

Mean

100

504

Groups N Mean SD P value
Patients 60 10.57 3.02
< . *%
WBC controls 30 6.37 1.16 0.01
Patients 60 4.45 0.48
>0.
RBC controls 30 4.15 0.90 0.05
Patients 60 9.82 1.13
< . 1**
HGB controls 30 13.83 1.09 00
MCV Patients 60 64.85 7.13 <0.001***
Controls 30 91.83 7.38
Patients 60 21.20 3.04 .
MCH controls 30 30.7 1.95 <001
Patients 60 370.67 84.92
< . *%
PLT controls 30 293.27 59.71 0.001
WBCs RBCs
P<0.05 ®7 P>0.05
HGB MCV
207 P<0.05 507 P<0.05
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Figure (1): Comparative hematological parameters between study groups

Results show a significantly different  (24.48+ 4.24) were lower in patients than in
(p<0.05) between biochemical (Vit D3 and  controls. While the IgE (60.55+£18.32) was
zinc) and IgE parameters in patients and  higher in patients than in controls Table (4).
controls. The Vit D3 (73.68+ 12.51) and zinc

Table (4): Comparison of biochemical and immunological parameters between study

Groups N Mean SD P value

VitD3 Patients 60 24.48 4.24 <0.001%**
controls 30 70.30 21.87 ?

) Patients 60 73.68 12.51 -
Zinc controls 30 90.17 12.58 <0.01

Patients 60 60.55 18.32

**kk

IgE controls 30 31.23 12.21 <0.001
Discussion provides a perfect environment for the

The results showed that only 8.9% of males ~ growth and presence of head lice. In addition,
had a head lice infection compared to females ~ females are more likely to spend their time in
91.1%, which that indicated girls have a  Playing areas and have head-to-head contact

higher risk of pediculosis than boys (p =  While they are playing. While males spend
0.01). The results of this study are compatible ~ more time outdoors engaging in more active
with many other studies  sporting activities [4].

[28,29,30,26,31,32,33]. This can be due to Age groups are also affected by the level of
behavioral and lifestyle differences between  head lice infestation. Younger children were
the two genders [34,35]. should girls usually ~ more likely to have head lice infestations
have longer and thicker hair than boys, which ~ than older children, 1-5 years old had a two-
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fold increased risk of infestation compared to
other age groups. This might be explained by
older children maintaining better hygiene
than younger children [37,35,31] .Thus,
children are more likely to get a lice infection
due to close contact, poor personal
cleanliness, and the constant sharing of hair
materials and combs. A study in Kirkuk City,
Irag, reported a relatively high rate (42.7%)
among displaced secondary school girls [39].
It may be these groups have a higher
incidence since girls, mothers, and children
usually have closer physical contact, which
makes it easier for the disease to spread.
Moreover, other head lice studies have shown
a relationship  between female sex,
overcrowding, and other infested family
members [46]. Even though head lice
infestation happens during fall months of the
year at slightly varying rates, it rises in
warmer months due to its influence on gentle
seasonal fluctuations in weather temperature.
The participants in the present study said that
itching of the hair scalp was the most
prevalent sign of head lice infestation, which
was also reported by [42,43].

As head lice feed on human blood,
according to a recent study on blood
parameters, severe chronic injury in

schoolchildren may result in anemia, which
can lower academic performance and
cognitive function and manifest as fatigue
and drowsiness in class. [44,18]. Previous
studies suggested that external parasite
infestation could cause iron-deficiency
anemia, which lowers hemoglobin levels and
other red blood cell components in both
people and animals [45,46,47,18]. Due to
rivalry between the sponsor and the host for
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the blood's food source, hemoglobin levels
may have decreased.

The present results indicated a high number
of white blood cells and platelets, the reason
for these results could be due to the
formation of antibodies as a result of the
presence of strange materials ( e.g., an
external infestation that entered the body
through lice bite or blood-sucking, or lice
saliva). The results are in agreement with
[47,48] who reported that parasite-infected
humans and animals undergo oxidative
stress, in addition to the antioxidant defense
mechanism that exists between the parasite
and the animal host [49].

Oxidative stress and itch awareness make
children nervous and lead to lowered
immunity. In allergic inflammatory diseases
of humans, such as parasitic infections, efflux
associated with citrus is a major source of
tissue damage through the production of
strong ROS [49].

IgE, its receptors, and particular biological
reactions did not evolve to target the safe
compounds found in plant pollen, dust mites,
or animal dander, it is generally accepted.
However, many believe that allergy is
actually a misdirected anti-parasite response
in hypersensitive people and that the IgE axis
originated to fight off metazoan parasites
(worms and parasitic arthropods) that are too
large to be phagocytosed [50]. Therefore, the
high level of immunoglobulin E in The study
may be related to the development of
antibodies to head lice infection and the high
level of histamine, which increases skin
infections and hypersensitivity as a result of
itching, wounds left by the bite of lice, and
the presence of saliva in the blood for lice,
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which in turn is related to the formation of
antibodies to head lice infection.

In previous studies, plasma from subjects
with scabies and lice showed a highly
increased specific IgE response to several
recombinant proteins from scabies and lice
mites [15,50].

Vitamin D3 (Vit D) is a crucial
immunological supplement that can be
acquired through diet or produced internally
from a precursor to cholesterol (7-
dehydrocholesterol) by exposure to UVB
rays from the sun on the skin. This vitamin
and its metabolites regulate cell proliferation,
differentiation, and function in numerous
tissues, including the immune system [8,10].
Investigation of zinc and vitamin D levels
found to be low, this could be due to the
nature of nutrition genetic diseases or the
presence of other diseases due to weak
immunity that results from lack of food
quality that encourages the growth of many
diseases that makes the body weak and
vulnerable to diseases [51]. Also few studies
show the relation of parasitic infection in the
elevated of |IgE. The IL-4-dependent
polyclonal activation of IgE by parasites is
thought to be exacerbated by malnutrition
[52] due to limited amounts of particular
antiparasite IgE, a high overall serum IgE
level reduces resistance.

Studies that invisting the relationbetween
IgE, VitD3, and Zinc are limited so that’s
references are few that support our research
in Baquba city up to appoint. As conclusion,
external infection with head lice has a direct
or indirect impact on human body such as
levels of blood parameters and other
parameters including (IgE, Vit D3, Zinc) as
a decrease in the levels of antioxidants such
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as Vit D3, and Zinc was observed. On the
other hand, there was an increase in the level
of IgE WBC eosinophils which is the
indicator of oxidative stress involved in the
pathogenesis of several diseases.
Conclusions

In conclusion, our findings from this report
reveal a higher prevalence of E. histolytica
than G. lamblia Endoparasitic infections
has a direct or indirect impact on levels blood
parameters and immunity parameters (IgE,
vit D, zinc) where a decrease in the levels of
antioxidants such as vit D3andzinc was
observed. On the other hand, there was an
increase in the level of concentration of IgE
WBC eosinophils which is the indicator of
oxidative stress which involved in the
pathogenesis of several diseases.
Recommendations

The findings of this study indicate a high
level of intestinal parasitic infection among
children espacilly 5> which highlighted the
need for long term control measures to
improve the sanitary and living conditions for
these children, especially in regions with high
prevalence. The impact of these measures
would be further enhanced via an organized
health and education programs, which may
support and encourage healthy behaviors and
lead to decrease of these parasites.

There are several limitations in our
research. As this was a single center study,
we were unable to rule out the bias of local
population specific characteristics which
hinder the extrapolation of the results to
reference population. The limited numbers of
our case and control groups could have
affected the power of the study. Therefore,
we recommended further investigation using
larger samples particular regarding the
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relation between the the intestinal parasites
and the minerals such as Zinc amd vitamin d.

Source of funding: The current study was
funded by our charges with no any other
funding sources elsewnhere.

Ethical clearance: Ethical approval was
obtained from the College of Medicine /
University of Diyala ethical committee for
this study.

Conflict of interest: Nil

References

[1] Havlin, J.L., J.D. Beaton, S.L. Tisdale,
W.L. Nelson. 1999. Soil Fertility and
Fertilizers, 6th Edition. Upper Saddle River,
N.J: Prentice-Hall, Inc.

[2] Sliva, R. R., da Silva, C. A. M., de Jesus
Pereira, C. A., de Carvalho Nicolato, R. L.,
Negrdo-Corréa, D., Lamounier, J. A, &
Carneiro, M. (2009). Association between
nutritional status, environmental and socio-
economic factors and Giardia lamblia
infections among children aged 6-71 months
in Brazil. Transactions of the Royal Society
[3]Miller PF. Parasitic infections. In:
Repchinsky C, editor. Patient self-care
(PSC): Helping patients make therapeutic
choices. 1st ed. Ottawa (Canada): Canadian
Pharmacists Association; 2002. p. 592-
621.0f Tropical Medicine and Hygiene,
103(5), 512-519.

[4]Galassi, F., Ortega-Insaurralde, 1.,
Adjemian, V., Gonzalez-Audino, P., Picollo,
M. I., & Toloza, A. C. (2021). Head lice were
also affected by COVID-19: a decrease on
Pediculosis infestation during lockdown in
Buenos Aires. Parasitology Research, 120(2),
443-450.

[5] Raffi, M., Mehrwan, S., Bhatti, T. M.,
Akhter, J. I., Hameed, A., & Yawar, W.
(2010). Investigations into the antibacterial

ORIGINAL RESEARCH
Published: 30 October 2023
Doi: 10.26505/DJM.25017031023

behavior of copper nanoparticles against
Escherichia coli. Annals of microbiology,
60(1), 75-80.

[6] Ko, C. J, & Elston, D. M. (2004).
Pediculosis. Journal of the American
Academy of Dermatology, 50(1), 1-12.

[7]Ali FM, Hama AA. (2007). Fomite
transmission in head lice. J Am Acad
Dermatol.;56 (6):1044-1047.

[8] Moradiasl E. Pediculus capitis infestation
according to sex and social factors in
Hamedan, Iran. Southeast Asian J Trop Med
Public Health. 2006;37(3):95-98.

[9] Lapeere, H., Brochez, L., Verhaeghe, E.,
Vander Stichele, R. H., Remon, J. P,
Lambert, J., & Leybaert, L. (2014). Efficacy
of products to remove eggs of Pediculus
humanus capitis (Phthiraptera: Pediculidae)
from the human hair. Journal of medical
entomology, 51(2), 400-407.MC8459046.
[10] Gharsan FN, Abdelhamed NF, Elhassan
SAM, Gubara NGA. The prevalence of
infection with head lice Pediculus humanus
capitis among elementary girl students in
Albaha region — Kingdom of Saudi Arabia.
Int J Res Dermatol. 2016;2:12-17

[11] Moradiasl E, Habibzadeh S, Rafinejad J,
Abazari M, Ahari SS, Saghafipour A,
Edalatkhah H. Risk factors associated with
head lice (pediculosis) infestation among
elementary school students in Meshkinshahr
County, North West of Iran. Int J Pediatr.
2018; 6(3): 7383-7392.

[12] Frankowski BL, Weiner LB. (2002).
Committee on School Health and Committee
on Infectious Diseases. Head lice. Pediatrics.;
110(3):638-643.

[13] Yadav PK, Rafigi Sl, Panigrahi PN,
Kumar D, Kumar R, Kumar S.Recent trends

35

October 2023 ,Volume 25, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1017/version/990

saDIM

Diyala Journal of Medicine

in control of ectoparasites: A review. J
Entomol Zool Stud. 2017; 5:808-813.

[14] Ali FM, Hama AA. ( 2020). The
Incidence of Scabies and Head Lice and
Their Associated Risk Factors among
Displaced People in Cham Mishko Camp,
Zakho City, Duhok Province, Irag. Polish
Journal of Microbiology.Vol. 69, No 4, 463—
4609.

[15] Kalari, H., Soltani, A., Azizi, K. et al.
Comparative efficacy of three pediculicides
to treat head lice infestation in primary
school girls: a randomised controlled assessor
blind trial in rural Iran. BMC Dermatol 19,
13 (2019

[16] Clark, J. M. (2021). New chemistries for
the control of human head lice, Pediculus
humanus capitis: A mini-review. Pesticide
Biochemistry and Physiology, 105013. [17]
Noman G. Gratz. Human lice: Their
prevalence, control and resistance to
insecticides: A review 1985-1997 (No.
WHO/CTD/WHOPES/97.8). Geneva: World
Health Organization.

[18] Nordin, R. B., Che, W. A., Ibrahim, N.
A., & Naing, L. (2006). Prevalence and
associated factors of head lice infestation
among primary schoolchildren in Kelantan,
Malaysia. Southeast Asian Journal of
Tropical Medicine and Public Health, 37(3),
536.

[19] Heald FP, Gong EJ. Modern Nutrition in
Health and Disease. Maryland, USA:
Williams and Wilkins; 1999. Diet, nutrition
and adolescence. Journal of Education for
Pure Science- University of Thi-Qar, 9(2).
[20] Yones, D. A., Galal, L. A., Abdallah, A.
M., & Zaghlol, K. S. (2015). Effect of enteric
parasitic infection on serum trace elements

ORIGINAL RESEARCH
Published: 30 October 2023
Doi: 10.26505/DJM.25017031023

and nutritional status in upper Egyptian
children. Tropical parasitology, 5(1), 29.

[21] Shetty PS, Shetty N Parasitic infection
and chronic energy deficiency in
adultsParasitology, 107 (1993).

[22] Baeke, F., Takiishi, T., Korf, H.,
Gysemans, C., & Mathieu, C. (2010).
Vitamin D: modulator of the immune system.
Current opinion in pharmacology, 10(4), 482-
496.Palmer, M. T., Lee, Y. K., Maynard, C.
L., Oliver, J.R

[23] Bikle, D. D., Jetten, A. M., & Weaver,
C. T. (2011). Lineage-specific effects of 1,
25-dihydroxyvitamin D3 on the development
of effector CD4 T cells. Journal of Biological
Chemistry, 286(2), 997-1004.Blood
Transfusion-Dependent Thalassemia In Thi-
Qar Province / Iragq. Nutanson 1., Steen C.J.,
Schwartz R.A., Janniger C.K. Pediculus
humanus  capitis:  An update. Acta
Dermatovenerol APA. 2008;17:147-159.
[24] Dilworth R, Smith W, Hart B, Thomas
W  (1999) High-molecul Gloria E. O.
Borgstahl, and Rebecca E. Oberley-Deegan.
Superoxide Dismutases (SODs) and SOD
Mimetics. Antioxidants (Basel). 2018 Nov;
7(11): 156.

[25] Okab, H. F., & Saleh, M. B. (2019).
Evaluation The Immune Status Of Blood
Transfusion-Dependent Thalassemia In Thi-
Qar Province/lrag. Journal of Education for
Pure Science, 9(2).

[26] Assaedi L.M., Alharbi A.H., Aldor
S.M., Albarakati B.A., Alsahafi I.K., Magliah
R.F., Alahmadi G.B., Bugis B.H. (2018). The
prevalence of pediculosis capitis in Makkah
city Saudi Arabia. Dermatol. Online
J.;9:114-117.

[27] Mark Percival ,M, Antioxidant NUT031
1/96 Rev. 10/98 CLINICAL NUTRITION

36

October 2023 ,Volume 25, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1017/version/990

saDIM

Diyala Journal of Medicine

INSIGHTS .Copyright © 1996 Advanced
Nutrition Publications, Inc., Revised 1998.
[28] Nordin, R. B., Che, W. A., Ibrahim, N.
A., & Naing, L. (2006). Prevalence and
associated factors of head lice infestation
among primary schoolchildren in Kelantan,
Malaysia. Southeast Asian Journal of
Tropical Medicine and Public Health, 37(3),
536.

[29] Speare R., Buettner P.G. Head lice in
pupils of a primary school in Australia and
implications for control. Int. J. Dermatol.
1999;38:285-290.

[30] Toloza A., Vassena C., Gallardo A,
Audino P.G., Picollo M.I. Epidemiology of
Pediculosis capitis in elementary schools of
Buenos Aires. Argentina. Parasitol. Res.
2009;104:1295-1298.

[31] Takano-Lee M., Edman J.D., Mullens
B.A., Clark J.M. Transmission potential of
the human head louse, Pediculus capitis
(Anoplura: Pediculidae) Int. J. Dermatol.
2005;44:811-81.

[32] Motovali-Emami, M., Aflatoonian, M.
R., Fekri, A.,, & Yazdi, M. (2008).
Epidemiological aspects of Pediculosis
capitis and treatment evaluation in primary-
school children in Iran. Pakistan journal of
biological sciences: PJBS, 11(2), 260-264.
[33] Ronsley R, Ling F, Rehmus W,
Dmytryshyn A. Lice infestation causing
severe anemia in a 4-year-old child. Can Fam
Physician. 2019 Jul;65(7):473-475. PMID:
31300428; PMCID: PMC67384609.

[34] Rukke B.A., Birkemoe T., Soleng A.,
Lindstedt H.H., Ottesen P. Head lice
prevalence among households in Norway:
importance of spatial variables and individual
and household characteristics. Parasitology.
2011;138:1296-1304.

ORIGINAL RESEARCH
Published: 30 October 2023
Doi: 10.26505/DJM.25017031023

[35] Abd EI Raheem T.A., El Sherbiny N.A.,
Elgameel A., El-Sayed G.A., Moustafa N.,
Shahen S.  (2015).  Epidemiological
comparative study of pediculosis capitis
among primary school children in Fayoum
and Minofiya governorates. Egypt. J.
Community Health; 40:222.

[36] ALBashtawy, M., Hasna, F., 2012.
Pediculosis capitis among primary school
children in Mafraq Governorate, Jordan. East
Mediterr Health J. 2012 Jan;18(1):43-8.

[37] Zayyid MM, Saadah SR, Adil AR,
Rohela M, Jamaiah I. Prevalence of scabies
and head lice among children in a welfare
home in Pulau Pinang, Malaysia. Trop
Biomed. 2010;27(3):442-446.

[38] Shakkoury W.A., Abu-Wandy E.
Prevalence of skin diseases among primary
school children in Amman, Jordan. EMHJ.
1999;5:955-959.

[39] Al-Mashhadany, Z. W. J., Hamad, S. S.,
& Rahim, S. M. (2020). Effect of head lice
infestation as ectoparasites on oxidative
stress status in primary school pupils at
laylan camp for displaced people. Plant Arch,
20, 4124-4128.

[40] Kadir MA-A, Taher HM, Ali IS. Head
lice infestation among local and displaced
secondary school girls and its effect on some
hematological parameters in Kirkuk city.
Kirkuk Univ J Sci Stud. 2017;12(2):286—-296.
[41] Bauer E, Jahnke C, Feldmeier H. (2009).
Seasonal fluctuations of head lice infestation
in Germany. Parasitol Res.;104:677—681.
[42] Rafinejad J., Norolahi A., Javadiyan E.,
Kazemnejad A., Shemshad K. Epidemiology
of head lice and factors that affect the city
Amlash in the elementary school, Gilan
province [2003-2004] Iran. J. Epidemiology.
2006;1:51-63.

37

October 2023 ,Volume 25, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1017/version/990

saDIM

Diyala Journal of Medicine

[43] Burke, L. M., Hawley, J. A., Wong, S.
H., & Jeukendrup, A. E. (2011).
Carbohydrates for training and competition.
Journal of sports sciences, 29(supl), S17-
S27. Al-Mashhadany, Z. W. J., Hamad, S. S.,
& Rahim, S. M. (2020). Effect of head lice
infestation as ectoparasites on oxidative
stress status in primary school pupils at
laylan camp for displaced people. Plant Arch,
20, 4124-4128.

[44] Ali FM, Hama AA. (2018). Prevalence
of head pediculosis among refugees in
Sulaimani Governorate/Kurdistan-Iraqg. Iraqi
J Sci.; 59(2C): 1012-1018.

[45] Madhes, E., Dimri, U., Ajith, Y.,
Shanmuganathan, S.,  Sivasankar, P.,
Karthikeyan, R., ... & Kavitha, K. (2019).
Vitamin e ameliorates the mineralo-oxidative
stress of sucking lice infestation in indian
water buffalo. Int. J. Curr. Microbiol. App.
Science, 8(7), 1538-1548.

[46] Stocker, R., Hunt, N. H., Buffinton, G.
D., Weidemann, M. J., Lewis-Hughes, P. H.,
& Clark, 1. A. (1985). Oxidative stress and
protective mechanisms in erythrocytes in
relation to Plasmodium vinckei load.
Proceedings of the National Academy of
Sciences, 82(2), 548-551.

[47] Upcroft, P. and J. A. Upcroft (2001).
Drug targets and mechanisms of resistance in
the anaerobic protozoa. Clin Microbiol Rev,
14(1), 150-164.

[48] Svardal, A., Refsum, H., & Ueland, P.
M. (1986). Determination of in vivo protein

ORIGINAL RESEARCH
Published: 30 October 2023
Doi: 10.26505/DJM.25017031023

binding of homocysteine and its relation to
free homocysteine in the liver and other
tissues of the rat. Journal of biological
chemistry, 261(7), 3156-3163.

[49] Walton, S. F., Pizzutto, S., Slender, A.,

Viberg, L., Holt, D., Hales, B. J., .. &
O'hehir, R. (2010). Increased allergic
immune response to Sarcoptes scabiei

antigens in crusted versus ordinary scabies.
Clinical and Vaccine Immunology, 17(9),
1428-1438.

[50] Lazarte, C. , Soto, A. , Alvarez, L. ,
Bergenstahl, B. , Medrano, N. and Granfeldt,
Y. (2015) Nutritional Status of Children with
Intestinal Parasites from a Tropical Area of
Bolivia, Emphasis on Zinc and Iron Status.
Food and Nutrition Sciences, 6, 399-411. doi:
10.4236/fns.2015.64041.

[51] Dougall A, Holt DC, Fischer K, Currie
BJ, Kemp DJ, Walton SF. (2005).
Identification and  characterization  of
Sarcoptes scabiei and dermatologoides
pteronyssinus glutathione S-
transferases:implication as a potential major
allergen in crusted scabies.The American
journal of tropical medicin and hygiene ;73

(5),977-984.

[52] Hagel, 1., Lynch, N. R., Di Prisco, M.
C., Sanchez, J., & Pérez, M. (1995).
Nutritional status and the IgE response

against Ascaris lumbricoides in children from
a tropical slum. Transactions of the Royal
Society of Tropical Medicine and Hygiene,
89(5), 562-565.

38

October 2023 ,Volume 25, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1017/version/990

ORIGINAL RESEARCH
Published: 30 October 2023
: Doi: 10.26505/DJM.25017031023

Diyala Journal of Medicine

delial unlia e (Pediculus humanus capitis) s sl Juidall s
4 gy Ahaa & jlac ) Cilidia (pa JUBLY) sl 2l
3alalS ) ga s | 2500all de ani elin 1ol ge AllS clisa

uadlall

Pediculus humanus ) wsl )l Jed Jell) G sailall lahll (5 saadl o dpaHlal) cllahll sdul Al 48la
Gty 1 5lad iy ¥ Gl N e ) (g a2 1) (e A el s & Ul Y o oa ) IS0 Jains Ll (capiti's
lahll dcaall 5 sk e A il (g panl) Jhai 28 dale duclaial A5G Jiay 45l V) ol 3D G f daall e
oginaa e gy JUh daaa JSLie G Las a2l )

o) ilalaa s i 3l 5 D3 (el s E (IGE )gebial) ol saslall e ul 1 Jais lal) 55 48 jal sdal jall il
BV 5l bl il e (b ageand o5 Jik 300 e pdl) lise 5 sl LSS e Clise e o3 1kl g sl
alra i deliall aall e Jlas a3 Jadhall (e RSSH  jeaa abiagiy alall Coy jad (s o5 Adall SI el (a5
AL- 8 pall (al el 5 cilplilall Jalae I liaall Jla) 25,2022 sibe Al ) 2021 2siST T (s 5580 JMA o
L il s Adlall (g gall e i il BMTH

5-1 O (o8 pgia 748.9 «Jaill (5 530y las 300 Jasl 30 90 ¢S (e 120 5 SLY) (e 180 lipal) il 3 geilill
JULY) (e La 79 Lat Y] o o Cbaall JELY) G 79T ¢15-11 (e (2 %15.65 10-6 (e (8 %35.6 ) i
Jaty (bl JkY) ol J8 clS @l ) (ana s (3) Omalid il giase () A pall Jidas LS ) oS3 (e at aliadl)
& 4ie Cpbeadll JULY) 8 08 (s siue Hbs RBC ekl el IgE oIS Lasy cddaiiall de ganalls 4 jlia Gl
a ) alaaa A ddle duns die WBC O (s 4 dailall de ganll

5 Aana jall LY 5 Ayl (SLaY) 8 s 5 duald 3 ) seay JUlO (il e (e daedl cillidlall Cand scilaliiiu)
JEbY) 4o 5 b e i

IgE « 2 (el ¢ iyl ) Jad ¢ (oa A Slils sdialibal) cilaldl)

hasnaakh94@gmail.com :(As 58N & )

2022 JsY) G0 23 sl adliad f

2022 AU Gy ] sduagd) Jedd g

G oAl - M - s Al - o slall S 21
Gl - s - M daala - alall 4083

39 October 2023 ,Volume 25, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1017/version/990
mailto:hasnaakh94@gmail.com

