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Abstract

This study aimed to the assessment of the Flow cytometrric analysis 
in asthmatic patients of Basrah. This study estimated the total number 
of cells by the flow cytometry (257485 cell) ,the number of cells was 
as follows lymphocyte( 27215) cells, T. lymphocyte (5639) cells, B 
lymphocyte (21893)cells, Monocyte (964) and Granulocyte (2269) .The 
high level of distributions was for lymphocyte 27.2% ( B- lymphocyte 
21.4% and on T-lymphocyte 5.6%) followed by granulocyte 2.3%
and monocyte 1%.Percentages and intensity of IL 4,10 and 17 on 
T.lymphocyte IL 4 and 10 100%, while IL 17 record 45% . IL 4 
100%, IL 10 90% and IL 17 40% on B-lymphocyte also distributions 
on neutrophil show IL 4 100% , IL 10 99% and IL 17 98% while 
on monocyte record IL 4, 10 100% and IL 17 93% . High level 
distribution on lymphocyte may be due to viral infection with asthmatic 
patients.Results of the present study indicate that the IL-4 ,IL10 and IL- 
17 associated with risk of Asthma.
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1 INTRODUCTION

Asthma is a chronic inflammatory disorder of
the airways in which many cells and cellular
elements play a role.It is a major health

problem throughout theworld, affecting an estimated
more than 300 million people worldwide, of these
10-15% have severe asthma (Olin and Wechsler,
2014).

Individuals with asthma suffer from episodic air-
flow obstructions that are reversible either sponta-
neously or by treatment (Papaiwannou et al., 2014).
These airflow obstructions results in asthma symp-
toms such as recurrent episodes of wheezing, chest
tightness, breathlessness and coughing, particularly
at night or in the early morning, airflow obstructions
are a consequence of smooth muscle contraction,
mucus secretion, airway edema, airway wall thick-

JMRHS 4 (3), 1111−1118 MEERP LTD 1111

https://creativecommons.org/licenses/by-nc-nd/4.0/


FLOW CYTOMETRY-BASED PROFILING OF IMMUNE CELLS AMONG PATIENTS WITH
BRONCHIAL ASTHMA IN BASRAH, IRAQ
ening or a combination of these occurrences, char-
acteristic pathophysiological features of asthma are
airway hyperresponsiveness (AHR), inflammation
and remodeling (Bel, 2013). Airway inflammation is
persistent affecting all airways in special medium-
sized bronchi. This pattern appears to be similar
in all clinical forms of asthma, whether allergic or
non-allergic at all ages and is characterized by the
presence of activated mast cells, increased numbers
of activated eosinophils, increased numbers of T cell
receptor invariant natural killer T cells and Th2,
which release mediators that contribute to symptoms
(Cohn et al., 2004 ; Hamid and Tulic, 2009 ; Lam-
brecht and Hamida, 2015).
The development of asthma requires an interaction
between the environment and genetic susceptibility
(Murphy et al., 2010). Many factors can trigger an
asthma attack, which include allergens, infections,
exercise, cold, flu, sinusitis, coughing (Price et al.,
2014 ; Tanday, 2014).

2 MATERIALS AND METHODS

Samples
A total of (312) patients (149 males and 163 females)
of various age groups were included in this Case
–control study. The patient was examined, and di-
agnosed as asthma under supervision of the Physi-
cian.The study was carried out during a period from
July 2018 to January 2020.
Control group
A total of (204) healthy individual (81 males and
123 females) without any features of asthma or any
allergies to be compared with asthmatic patient in
genetic and immunological studies.
Statistical analysis
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Statistical analysis is done by using statistical pack-
age for social sciences(SPSS) software version 11,
the chi square test, univariate and multivariate lo-
gistic regression analysis, the ANoVA analysis were
applied for correlation between each study param-
eter, and the difference between two proportion by
T- tests were used to assess the significance of dif-
ference between groups,P-Value less than 0.05 was
considered as Statistically significance(S).P-value <
0.01 as highly significant(HS).and P-value > 0.001
as extremely significant(ES).

3 RESULTS

Asthmatic patients
The present investigation applied a new modern
technique (flow cytometry) to determine

1. A number of cells that have receptor for inter-
leukins 4,10 and 17

2. Type of cells that have these receptor.

3. Compare the results in asthmatic patient with
these for healthy persons.

The results, illustrate in table (3-6 ,3-7, 3-8 and 3-9)
and in figures 123, 124, 125, 126, 127 and 128
The total account of cells measured by flow cytom-
etry was 257.485 for asthmatic patient the number
of the total lymphocyte was 27,215, T.lymphocyte
(5,639) and B.lymphocyte(21,398) monocyte (964)
and granulocytes(2,269) 20.7% of T. lymphocyte
and (78.6%) of B. lymphocyte,(1%) monocyte and
(2.3%) of granulocytes were have receptor of IL -4,
IL-10 and IL -17.
From total number of cells(257,485) the percentage
of cells that have receptors for IL- 4,IL- 10 and
IL -17 as follows (27.2%) of lymphocytes ,(5.6%)
T.lymphocyte (21.4%) B.lymphocytes ,(1%) mono-
cytes and (2.3%)granulocytes
Other type of cell thatmentioned asQ1,Q2,Q3,Q4,Q1-
1,Q2-1,Q3-1 and Q4-1 recorded the following
percentages as follows :
0.1% ,1.8% ,80.1% ,17.9% 0.6%, 31.5%,64.6% and
3.3%
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According to statictical analysis there are signifi-
cant differences between receptors of various in-
terleukines (IL-4 , IL-10 ,and IL-17)present on the
surface of various measured cells and between the
interleukine receptors within the same cell of asth-
matic patients (P<0.05).
And the figures illustrate dynamic of cell distribution
within the cell community that stained with various
stains and distributed according to computerized pro-
grams especially to specific instrument.

TABLE 1: illustratepercentages and numbers of
various cells detected by Flow cytometry P < 0.05
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FIGURE 1: DistribuƟon of cell group according to 
intensity and theirreceptors detectby flow 
cytometry.in asthmaƟc paƟent(M,N)

TABLE 2: illustratepercentages and intensity of 
IL-4, IL-10 and IL-17 in various cells 
T.lymphocytes,
B.lymphocytes, Neutrophils and monocytes in 
asthmaƟc paƟents.
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The percentages of receptors bearing cells 
from total number of cells were as follows (99, 
0.3 , 0.2 , 9.1 and 96.5 %)for leukocytes, 
lymphocytes and granulocytes respectively

All the above the results show in table 3-8 and 
3-9 and figures 124, 125, there are significant 
differences between the numbers of various cell 
and between the receptors bearing cells(P<0.05)

FIGURE 2: cont.(T,B Lymphocyte)

FIGURE 3: cont.other paƟents
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While in the healthy control the total number 
of cells estimated by the flow cytometry was 
(957,825) cells the number of cells were as 
follows leukocytes (99,035) cells lymphocytes 
(339), T. lympho-cytes (240) , B. lymphocytes 
(84) and granulocytes (26,543)

Control group

FIGURE 4: cont.
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TABLE 3: illustratepercentages and numbers of 
various cells in healthy person detected by 
Flowcytometry P < 0.05.

TABLE 4: illustratepercentages and intensity of 
IL-4, IL-10 and IL-17 in various cells T.lymphocyte,
B.lymphocytes, Neutrophils in control paƟents.

FIGURE 5: DistribuƟon of cellgroup according 
to intensity and their receptors by flow 
cytometry in controlgroups.
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FIGURE 6: cont. to control
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Here a flow cytometric method that allows 
detec-tion of collagen-I content in lung 
myofibroblasts is described. This novel method 
included mechani-cally and enzymatically 
disaggregated solid tissue in which cells are 
stained with a viability dye and then fixed prior 
to permeabilization and antibody staining. There 
are several advantages to this approach. Sam-ple 
preparation is a critical step in flow cytometry, 
specifically for a solid tissue such as the lungs 
with a high degree of cellular heterogeneity 
tightly bound together by abundant extracellular 
matrix. Experi-ments in mouse models are costly 
and it is desir-able to obtain the maximum 
amount of high quality data from each 
experiment with as little variability introduced by 
technical steps as possible.

 Process-ing of lungs from a large group of mice 
(+10) for flow cytometry can be time consuming.
(Anderson,et al.,2009) It is challenging to finish 
endpoint mea-surements in the live animal, harvest 
and process the lung tissue into single cell 
suspension, perform stain-ing for specific markers, 
and acquire flow cytometric data on the samples 
within a normal eight to ten hour workday. Often, 
experiments include multiple groups and are run 
over several days. The novel method described 
here may allow high-throughput or batch flow 
cytometric acquisition of all mice lungs from a 
specific experiment in a single run. This would 
be helpful to reduce variability in data due to 
batch effects and reduce the workload on days of 
organ harvest. In our experience, the mild fixa-
tion with paraformaldehyde prevented disaggregated 
lung cells from fragmenting during the staining pro-
cedure and maintained light scatter properties. Lung 
cells comprise a very heterogeneous population and 
processing of unfixed cells resulted in increased cell 
death and fragmentation of cells. Another advantage 
of staining with a fixable live/dead dye that is also 
suitable for cryopreservation is that it allows easy 
shipping of frozen samples to other laboratories in 
collaborative studies.( Beck,et al.,2013) Fluorescent 
cell barcoding is a powerful technique allowing 
high-throughput flow cytometric acquisition. Clin-
ical studies on pathophysiological mechanisms of 
asthma bronchiale require methods of investigation 
that are simple, reproducible and rapid in respect of 
analysing relevant inflammatory cells and mecha-
nisms. The article presents two new flow cytometric 
methods enabling on single-cell level the determi-
nation of expression of intracellular cytokines in T-
cells and of basic proteins in eosinophilic granulo-
cytes. Both techniques of examination can be per-
formed either with whole blood or with cells from
bronchoalveolar lavage without preceding cell sepa-
ration techniques. First results reveal interesting 
new aspects with regard to the expression of IFN-
gamma, IL-2, IL-4 and IL-5 in T-cells, and of ECP 
and EPO in eosinophils in bronchial asthma.The 
validity of this flow cytometric determination was 
tested by morphological analysis of flow-sorted 
cellular subsets.
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Flow cytometry is a laboratory method that 
provides identifying cells in solution, used for 
evaluating pe-ripheral blood, bone marrow, and 
other body fluids. It is used for identification and 
quantification of the cells of immune system and 
also characterized hematological malignancies. 
Also by measuring the cell size.In this study 
show in patients total number of cells estimated 
by flow cytometry (257485 cell) the number of 
cells were as follows lymphocyte( 27215) cells 
T. lymphocyte (5639) cells, B lympho-cyte 
(21893)cells, Monocyte (964) and Granulocyte 
(2269) high level distributions on lymphocyte 
27.2%( B-lymphocyte 21.4% and on T-
lymphocyte 5.6%) followed by granulocyte 2.3% 
and monocyte 1%. Percentages and intensity of 
IL 4,10 and 17 on T.lymphocyte IL 4 and 10 
100% while IL 17 record 45% . IL 4 100%, IL 10 
90% and IL 17 40% ON B- lymphocyte also 
distributions on neutrophil show IL 4 100% , IL 
10 99% and IL 17 98% While on monocyte 
record IL 4, 10 100% and IL 17 93% . high level 
distribution on lymphocyte may due to viral 
infection with asthmatic patients and previous 
study agree with this study A El-Kelany,et al.
(2019 ).

4 | DISCUSSION
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 In an animal model of ovalbumin-induced asthma, 
this new method correlated very well with the 
differential counts based on cytospins. Flow cy-
tometric determination of the cellular composition 
of BAL fluid in mouse models of asthma is a rapid 
and easy method that can replace differential cell 
counts based on morphology. These observations 
suggest that flow cytometric analysis for intracellular 
ECP and mitogen-induced cytokine production re-
flects the activation of T cells in bronchial mucosa, 
and is useful for monitoring airway inflammation in 
bronchial asthma.( Amelink,et al., 2013)
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