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Abstract

Acute respiratory illness could be caused by Human parainfluenza viruses (PIVs) in children, the old, and
immunocompromised patients. The frequent and common cause of pneumonia and bronchiolitis is PIV3,
whilst the upper respiratory tract illness and croup are frequently caused by PIV1 and PIV2. However,
this study aimed to highlight a group of patients with type III influenza virus. 29 sample took from people
suffering from upper and lower respiratory diseases as well as 27 conrol sample to assessing the level of
a type of cellular motility in their catheter, cimclin cxcl10 by the use of ELISA. The study also showed
that there were no significant differences between Male Injury Rate Now as well as an inverse relationship
between the level of cimokin cxcl10 and age. Moreovere, this study showed an increase in the level of
cimcin cxcl10 in the case of HPIV infection compared with the control group.
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Introduction

Human parainfluenza viruses (HPIVs) are among the
most common cause of acute airway illness in children,
the elderly and immunocompromised patients (Vthe
elderly, and immunocompromised patients. PIV3 is a
common cause of bronchiolitis and pneumonia, whereas
PIV1 and 2 are frequent causes of upper respiratory
tract illness and croup. To assess how PIV1, 2, and 3
differ with regard to replication and induction of type I
interferons, interleukin-6, and relevant chemokines, we
infected primary human airway epithelium (HAE. HPIV
consists of four major serotypes, PIV4 is a common
respiratory pathogen which is alike to PIV3 in clinical
demonstration ), whilst the upper respiratory tract illness
and croup are frequently caused by PIV1 and PIV2 (Dthe
elderly, and immunocompromised patients. PIV3 is a
common cause of bronchiolitis and pneumonia, whereas
PIV1 and 2 are frequent causes of upper respiratory
tract illness and croup. To assess how PIV1, 2, and 3
differ with regard to replication and induction of type I
interferons, interleukin-6, and relevant chemokines, we
infected primary human airway epithelium (HAE. Due

Corresponding author:
Noor Hameed Alkharsan
E-Mail address: noorh.alkhrsain@gmail.com

to optimal viral replication inside epithelial cells of the
respiratory tract. HPIV3 is the common frequent in the
worldwide amongst the four familiar serotypes that cause
of hospitalization respiratory illness. Notwithstanding
this high difficulty of illness,there is not any authorized
vaccine or therapy to handle or even limiting this high
difficulty of illness ).

HPIV-3 is which belongs to the
Paramyxoviridae group, non-segmented, an enveloped
as well as negative sense RNA virus “non-segmented,
negative sense RNA virus that belongs to the
Paramyxoviridae family. HPIV-3 is a common cause
of bronchiolitis and pneumoniae in children less than 1
year of age and one of the leading causes of acute lower
respiratory tract infections in children under five years of
age. In Israel, the epidemiology of HPIV-3 infections is
not well characterized. In this study, epidemiology and
molecular characterization of HPIV-3 was performed
on patient samples collected between January 2012
and September 2015. Nasopharyngeal swabs (N=
15,946. HPIV-3 infecting lower airway epithelial cells
induces bronchiolitis and pneumonia in children less
than one year of age and one of age and it is considered
as the leading cause of acute lower respiratory tract
infections in children under five years of age “)non-
segmented, negative sense RNA virus that belongs to
the Paramyxoviridae family. HPIV-3 is a common cause
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of bronchiolitis and pneumoniae in children less than 1
year of age and one of the leading causes of acute lower
respiratory tract infections in children under five years of
age. In Israel, the epidemiology of HPIV-3 infections is
not well characterized. In this study, epidemiology and
molecular characterization of HPIV-3 was performed
on patient samples collected between January 2012 and
September 2015. Nasopharyngeal swabs (N= 15,946, )
reported that HPIV3 may lead to asthma exacerbations
in children and adults. Respiratory viruses contributing
to the pathophysiology of lower and upper respiratory
disorders by invading the epithelium activate innate
immune response and induce inflammatory cytokines
release. However, the effects of HPIV3 infection have
not been well-defined on nasal epithelial cells (HNECs).

Chemokines are small, structurally related proteins,
one of them is the chemokine interferon-y (IFN-y)
inducible protein CXCL10 and also called IP-10 is a
10 kDa protein, which is functionally categorized as a
T helper 1- (Th1) chemokine. Furthermore, CXCL[110
is a member of the CXC chemokine which is the ligand
of CXCR3, and regulates immune responses through
the activation and recruitment of leukocytes, such as, T
cells, eosinophils, and monocytes to induce chemotaxis,
apoptosis, cell growth and angiostasis (6).

Alterations in CXCL10 expression levels have been
associated with inflammatory diseases such as immune
dysfunction, infectious diseases, and tumor development.
According to (7), the severity of various diseases can be
predicted as well as recognized through CXCL10. Thl
orientated immune response is the special case of the
host immune response that can be determined through
CXCLI10 level in blood. According to (8), CXCL10 is
stimulated through Tumor necrosis factor-a and IFN-y
which is produced by Thl lymphocytes in inflamed
tissues recruited. The common abundant chemokines
induced are The T cell chemoattractants CXCLI11
and CXCL10. Differences in replication and cytokine
secretion might explain some of the differences in PIV
epidemiology and serotype-specific pathogenesis(1)the
elderly, and immunocompromised patients. PIV3 is a
common cause of bronchiolitis and pneumonia, whereas
PIV1 and 2 are frequent causes of upper respiratory
tract illness and croup. To assess how PIV1, 2, and 3
differ with regard to replication and induction of type
I interferons, interleukin-6, and relevant chemokines,
we infected primary human airway epithelium (HAE. In
order to adequately recognize determinants of variability
of immune responses to respiratory virus infections of
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airway epithelial cells in patients, this study focused

mainly on understanding of the role of CXCL10 in
HPIV3 infected patients.
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Materials and Method

Blood samples

Blood samples were collected from people suffering
from upper and lower respiratory diseases. The samples
were collected from Al-Sadr Teaching Hospital and Al-
Hakim General Hospital in Najaf Governorate. 5 mL
of venous blood was withdrawn using a sterile syringe
placed in a test tube containing no anticoagulant. The
blood was then left at room temperature for half an hour;
the serum was then removed from the rest of the blood
components using a sterile microbial. It was distributed
in five Pendrove tubes and 200 microliters per tube for
the purpose of avoiding melting. , And was frozen (20-
m) until the test (9).

Method

The antibodies against Paranfluenza (IgM) was
determined in patients’ and control urine, using ELISA
technique , the test was performed according to the
method reported and supplied with the VIRCELL test
kit.

The number of tests used by Ray Biotech was used
to measure the quantitative level of the public health
laboratory in Najaf Governorate, as follows: The double-
check factor and the human control factor (CXCL10)
are studied in serum samples and by the associated
immunosorbent system (Sandwich ELISA)

Statistical Analysis

The data were analyzed statistically using
computerized SPSS v.24. Non- parametric tests has been
used for variables that were n’t followed the normal
distribution such as Kruskal-Wallis Test (Multiple
Comparisons) and Mann-Whitney Test, and Chi-square
Test. ANOVA has been employed for variables that
followed the normal distribution. Also, Microsoft Excel
2016 has been adopted to build histograms and figures of
the correlation test. Data were expressed as (mean + SE),
statistically significant at p-value 0.05.

Result and Discussion

Many studies have focused on HPIV-3 infection in
children because of high positive rate and morbidity of
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HPIV infection in kids 1%, therefore less is known about
HPIV2 and HPIV-3 infection in adults.

In this study, 88 blood samples were collected from
hospitalized HPIV-3 patient suffered from upper and
lower respiratory airway after clinical diagnosis by the
specialist doctor. The samples were collected from Al-
Sadr Teaching Hospital and Al-Hakim General Hospital
in Najaf Governorate, compared to 27 healthy people
who did not suffer from respiratory or other chronic
diseases, they were considered a control group.
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Figure (1) Spread of Parainfluenza virus type III HPIV3 in
patient samples

The study demonstrated that the majority of
HPIV3 patients had chronic infection negative IgM 59
(67%) while, 29 (33%) of HPIV3 patients had acute
infection (positive IgM) as depicted in figure(1).This
result somewhat compatible with previous studies have
reported that, the majority of antibody levels of specific
immunoglobulin G (IgG)-class antibodies in serum
samples collected during the convalescent phase of the
disease over the detection of specific IgM present during
the acute phase of infection. (!1)
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Figure (2): Percentage of clinical signs of patients infected
with parainfluenza hpiv3

In figure (2) HPIV3 infections cause significant
morbidity and burden of hospitalization. Clinical
diagnosis revealed, 27.3% had bronchitis, bronchiolitis
25%, tonsillitis 22.7%, laryngitis 6.8%, and 2.4% had
pharyngitis, these finding agree with the study noted
that laryngeal trachea bronchitis (LTB) was most often
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caused by HPIV 1 and HPIV 2 with only a single case
caused by PIV 3, cases of bronchiolitis occurred during
infection were 26%, while 70% cases of pneumonia
were caused by PIV 3 (12),

PIV in children accounted for 6.8% of all
hospitalizations for fever and/or acute respiratory
illnesses. HPIV3 is the most frequent cause of
hospitalization, followed by HPIV1 and HPIV2 (13,
Some study reported that, the most common presenting
symptom was cough 78% but other signs and symptoms
of acute respiratory tract infection were common. 62%
of patients had a documented fever upon presentation,
and 40% of patients presented with gastrointestinal
complaints of vomiting, diarrhea ('?, and our findings
agree with the previous clinical reports that, almost all
patients had some respiratory symptoms, the majority
had cough 63.6%, and a large proportion also had
documented breathlessness was 59.1%, fever 54.5%,
vomiting 29.5% and rhinorrhea was 25%, Both of clinical
diagnosis and symptoms have significant differences at
P <0.05 figure (3).
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Figure (3): Percentage of clinical symptoms of patients with
HPV3

HPIVs are common community acquired respiratory
pathogens responsible for respiratory infections
throughout the world without any gender, ethnic, age,
or geographic boundaries ('9; however, morbidity and
mortality rates are higher in patients living in poor
countries such as rural areas without access to supportive
care as compared to developed countries (1),

This study shown that HPIVs were more commonly
isolated from females patients than male in patient with
acute infection (positive IgM), they were 10 males and 19
females, their ages ranged from 20 to more than 50 years
with (Mean + SD) (39.97+2.83), a control group with
mean age 40.85+ 2.79, the Patients from cities were 14
and rural areas were 15 Patients. Therefore, no significant
differences were found in the result of age, sex and



housing between patient and control group. While other
studies founded that, the median age (77.5 years; range,
19.0 - 84.0 years) of the 24 HPIV-3-infected patients
was higher than the median age (63.0 years; range, 18.0-
99.0 years) of 961 patients who tested HPIV-3-negative
and also agree with us no significant differences found
(P 5. 04) we tested acute- and convalescent-phase
serum specimens from hospitalized adults participating
in a population-based prospective study of lower
respiratory tract infection during 1991-1992. We tested
all available specimens from the epidemic seasons for
each virus and ~300 randomly selected specimens from
the corresponding off-seasons for antibodies to HPIV-
1, HPIV-2, or HPIV-3. During the respective epidemic
season, HPIV-1 infection was detected in 18 (2.5\\\\%,
which was older than our findings it can be because the
result of the past decades.

PIV infectio n causes a spectrum of diseases
associated with the expression and release of
proinflammatory mediators, PIV-infected patients had
higher nasal wash concentrations of chemokines such as
CXCLS8,CXCL9 and CXCL10 as compared to uninfected
control patients 1?). A specific diagnosis of a lower
and upper respiratory viral infection is often difficult
despite frequent clinical suspicion, may be improved the
diagnostic tools by use of sensitive detection methods
and biomarkers. The previous study demonstrated, that
the T cell chemo attractants CXCL10 one of the most
abundant chemokines induced in HPIV3 (Mthe elderly,
and immunocompromised patients. PIV3 is a common
cause of bronchiolitis and pneumonia, whereas PIV1 and
2 are frequent causes of upper respiratory tract illness
and croup. To assess how PIV1, 2, and 3 differ with
regard to replication and induction of type I interferons,
interleukin-6, and relevant chemokines, we infected
primary human airway epithelium (HAE. Human airway
epithelial cells may generate CXCL10 in response to
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virus infection with high concentrations. In particular,
have been correlated with more severe HPIV disease (1),

This study findings support previous research, where
this study found a significant difference in CXCL10
concentrations in patients when compared to control
cases (P< 0.001), whereas CXCLI10 concentrations
levels were higher in patients than control group,
the mean was 2023.98+273.13 and 776.62+86.79,
respectively. Moreover other study suggested that,
respiratory viruses can be found in patients with serious
acute airway illness CXCL10 may be a useful biomarker
for viral ARI (as opposed to non-viral) by use of PCR
assays more frequently than previously appreciated (!7
clinical predictors and inflammatory mediator profile of
respiratory viral infection in serious acute respiratory
illness were investigated. Sequential bronchoalveolar
lavage (BAL.

A study conducted by !® on 164 healthy subjects
with age ranges from 10 to 79 year-old. They reported
that serum levels of CXCL10 and sCCL2 were
significantly increased in older individuals (r = 0.32, P
< 0.001). This finding is in contrary with our finding,
where, a significant negative correlation between was
found between the serum level of CXCL10 and older
HPIV3 patients (r=-0.428, P=0.020). This might be due
to the small number of patients examined in the current
study as compared to that of their study.

To compare the result associated with this study, we
classified HPIV3 patient with acute infection (positive
IgM group) into three different age groups. Group
I consisted of 13 patients with age range from 20-34,
group II consisted of 6 patients with age range 35-49
and group III 10 patients with age more than 50 year
and were each group appears normally distributed using
descriptive statistics.

Table (1): The effect of age in the concentration of CXCL10 among the group of Hpiv patients (Hpiv3

IgM) compared to control group

Age group Control (SD + mean) CXCL10 (SD + mean) Number of patients
20-34 966.62 + 145.07 2304.42 +£435.4 13

35-49 966.62 + 145.07 2148.63 +820.91 6

>50 696.52 +110.22 1584.62 +293.29 10
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In Table (1), figure (4) A significant relationship
between CXCL10 among different age group of HPIV3
patients compared to control group was founded in this
study with P <0.05, the concentration of CXCL10 for the
age group [ was 2304.42+435 compared to control group
(145.07 +£966.62) pg / ml, whereas the concentration
of CXCL10 for the age group Il was 2148.63+820.91
compared to the control group (145.07+966.62) pg/ml. In
the group III CXCL10 concentration 1584.62+293.29was
compared with control group (110.22+696.52) pg / m.
This is agreeing with the study which mentioned that,
decrease in pro-inflammatory cytokine expression by
aging in bronchoalveolar lavage patients (!”'the natural
variation of cytokine expression in healthy horses
has yet to be described. The objectives of this study
were to: (1. This finding is in contrary with ?? study,
increase of pro-inflammatory cytokines production by
age-associated may be a co-factor for the pathogenesis
of airway diseases, where pro-inflammatory cytokines
in humans such as CXCL10 are increase with age, the
phenomenon known as ‘inflamm-aging’.
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Figure (4):An inverse (negative) relationship between
CXCL10 concentration and age in patients with HPV3 (r =
-0.428 *, p=0.020

Table (2) the effect of sex in the concentration
of CXCL10 among the group of HPIV patients (Hpiv3
IgM) compared to control group

Group of Gender SD + mean Total
study
*385.72+
Male 2001.66
Patient 29
Female 32773 &
2066.38
Male 134.50 + 771.04
Control 27
Female 116.38 + 781.81

On the other hand, according to gender in table (2),
the observed association of HPIV3 with over expression
of CXCL10 were more pronounced in female than males
in both patient and control group, the concentration of
CXCL10 for males patients was (2001.66+385.72 *) pg
/ ml compared with the control group (771.04+134.50)
pg / ml, while the CXCL10 concentration for females
patients was (2066.38+327.73*) pg / ml compared to
the control group (781.81+116.38) pg / ml. This finding
is in agreement with the result of (18) reported that
CXCL10 was slightly higher in healthy females than
that of males. This may be due to estrogen enhanced
CXCL10 expression (21). But this study finding is
contrary what mentioned before, over expression of
CXCL10 were more pronounced in males than in female
patients with Cerebral malaria (22)CXCL10, is a strong
predictor of both human and experimental cerebral
malaria. Increased plasma and cerebrospinal fluid levels
of CXCLI10 were tightly associated with fatal CM in
Indian and Ghanaian patients. In the present study, we
hypothesized that in a subset of malaria patients, CM
susceptibility is associated with variation in CXCL10
expression. We determined whether polymorphisms
in the CXCL10 gene promoter region played a role in
the clinical status of malaria patients and addressed the
genetic basis of CXCL10 expression during malaria
infection. Following extensive bioinformatics analyses,
two reported single nucleotide polymorphisms in
the CXCL10 promoter (—135G>A [rs56061981] and
—1447A>G [rs4508917]. Further study involving larger
sample size is recommended for evaluating usefulness
of these markers in HPIV3 patients.
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