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ABSTRACT

Airway remodeling is a characteristic feature of asthma. The mechanism of this remodeling is thought to involve
Transforming growth factor - 1 (TGF-$1). We compare plasma level of TGF-f1 among asthmatic patients and
healthy children and to evaluate these levels with atopic status. 50 asthmatic patients divided into: 30 asthmatics
in between attack and 20 during attack . As regard to atopy they were subdivided into: atopic during and in
between attack and non-atopic during and in between attack. Group II (Control group): this group included 20
healthy volunteers. All subjects were subjected to history taking, chest X-ray, CBC, intra-dermal skin tests, serum
level of total IgE and determination of plasma TGF-f1. There was statistical significant difference between
asthmatics and control group, also between asthmatics inbetween attack and control group as regard the mean
total leucocytic count. Regarding the mean eosinophilic count, there was extremely statistical significant
difference between asthmatics (during and in between attack) with control group, there was statistical significant
difference between asthmatic patients inbetween attack and during attack. Regarding the mean neutrophil count
there was statistical significant difference in asthmatics compared to the control group, there was no statistical
significant difference between asthmatics inbetween attack and asthmatics during attack. Regarding to serum
level of total IgE, there was statistical significant difference between both asthmatic group and the control group.
But no statistical significant difference between asthmatic patients inbetween attack and during attack. Regarding
plasma level of TGF p1, there was significant difference between asthmatic group and the control group, also
between asthmatics during and inbetween attack. The most risky offending allergen was mixed pollens (71.4%),
followed by hay dust (61.9%), smoke (57.1%), house dust (47.6%), mixed fungi (38%,), cotton (28.5%), wool
(19%) and lastly, human hair (9.5%). There was statistical significant difference as regard the mean total
leucocytic and neutrophil count in non- atopic patients compared to atopic patient. Statistical significant
difference as regard the mean serum level of total IgE in atopic patients in between attack compared to the other
groups. There was also statistical significant difference between both groups of atopic patient, also both groups
of non-atopic as regard to serum total IgE. As regard the mean level of plasma TGF pl, there was statistical
significant difference in non-atopic asthmatic patients inbetween attack compared to other groups. There was
also statistical significant difference between both groups of atopic and both group of non-atopic patients. This
study concludes that patients with non atopic asthma have elevated plasma TGFp1 levels that may reflect a post-
infective phenomenon that serves to down-regulate the host immune response

INTRODUCTION lymphocytes that are able to produce
proinflammatory cytokines and chemokines. The
Asthma is a chronic disease of the airways that selective accumulation of immune cells and
affects people all over the world. Prevalence has associated cytokines is considered a central event in
increased over recent years, especially in children the pathogenesis of allergic asthma®. Since
and young people, in associations” with atopy production of Th2 cytokines is highly associated
rather than an increased recognition of the with allergic asthma, it is rational to deduce that
disease'. Approximately 10% of the population nonallergic individuals may be associated either with
are affected, though there is variation between a failure to recognize the allergen or the
countries, and it is estimated that 1-2% of the suppression of Th2 responses *.
total health care expenditure for developed High level of IgE are associated with asthma in
countries is asthma related 2. both adults and children °. IgE has been associated
Asthma is characterized by persistent with allergic diseases and asthma . The studies of the
inflammation and remodeling of the airways with effects of anti-IgE therapy have confirmed that it
associated bronchial hyperactivity in response to plays a role in these diseases’. Transforming growth
one or more allergens, resulting in episodic factor- Bl (TGF-B1) is a multifunctional cytokine
obstruction of airflow *. Asthmatic airway tissues that has been implicated in the pathogenesis of
have increased immune cells including asthma. TGF-Bl1 is important in growth,
basophiles, mast cells, eosinophiles, and T development, transformation, tissue repair, fibrosis
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and modulation of inflammatory immune
responses and has a critical role in the remodeling
process’. TGF-Bl is expressed by airway
epithelial cells, eosinophils, helper T type2
lymphocytes, macrophage, and fibroblast and may
be bound and stored in the subepithelial extracellular
matrix of the airways °.

The aim of this work was to compare plasma
level of TGF-B1 among asthmatic patients and
healthy children and to evaluate these levels with
atopic status.

PATIENTS, MATERIALS &
METHODS

This study was carried out at the Allergy
and Immunology Unit of Microbiology and
Immunology  Department, and Pediatric
Pulmonology Unit; Faculty of Medicine,
Zagazig University during the period from
September 2008 to March 2010. This study
included 70 subjects that were divided into two
groups: Group I (Patient group): 50 asthmatic
patients divided into: 30 asthmatics in between
attack (17 males and 13 females with the mean
age 6.68 Y = 2.66) and 20 during attack (12
males and 8 females with the mean age 7.45 Y +
2.26). As regard to atopy they were subdivided
into: atopic during and in between attack and
non-atopic during and in between attack. Their
ages ranged from 2 to 12 years. Group II
(Control group): this group included 20 healthy
volunteers. The controls were 1lmales and 9
females of the same age. All subjects included
in this study were subjected to the following:
history taking, chest X-ray, CBC, intra-dermal
skin tests, serum level of total IgE and
determination of plasma TGF-B1.

The Skin Intradermal Test was done using
house dust, human hair, smoke, cotton, wool,
mixed fungus (Aspergellus niger, Aspergellus
Flavus, Aspergellus fumigatus), mixed pollens
and hay dust .

Determination of Serum Total IgE Level by
ELISA: (Monobind Inc. Lack forest, CA 92630,
USA). According to manufacturer instructions it
was read at 450 nm. The concentration of total
serum IgE was calculated corresponding to the
absorbance from standard curve.

Determination of Plasma level of TGF-S1 by
using DRG TGF-f1 ELISA (DRG instruments
GmbH, Frauenbergstr.18, D35039 Marburg,
Germany). Venous blood sample were taken under
complete aseptic conditions. To minimize platelet
degranulation and subsequent false increase in the
level of the estimated plasma TGF-;, a tourniquet
was applied only when necessary and was removed

after insertion of the 2l-gauge needle for
venipuncture "', Then blood sample were collected
in sterile EDTA containing tube , were centrifuged
for separation of the plasma for 20 minutes at 4000
xg's (= 6500 rpm) at 4°C using cold centrifuge and
kept frozen at -70°C.

The Assay was performed after acidification
and neutralization of plasma according to the
manufacturer’s instructions. The absorbance at 450
nm is measured with a microtiter plat reader, the
intensity of color development is proportional to the
TGF—Bl concentration in the sample. Standard curve was
constructed and Plasma TGF-f1 was estimated.
Sensitivity of the kit was 1.9 pg/mL

RESULTS

As shown in table (1) there was statistical
significant difference between asthmatics and
control group, also between asthmatics
inbetween attack and control group as regard the
mean total leucocytic count. Regarding the
mean eosinophilic count, there was extremely
statistical ~ significant  difference  between
asthmatics (during and inbetween attack) with
control group, there was statistical significant
difference between asthmatic patients inbetween
attack and during attack. Regarding the mean
neutrophil count there was statistical significant
difference in asthmatics compared to the control
group, there was no statistical significant
difference between asthmatics inbetween attack
and asthmatics during attack.

Regarding to serum level of total IgE, as
shown in table (2) there was statistical
significant difference between both asthmatic
group and the control. But no statistical
significant  difference between asthmatic
patients inbetween attack and during attack.
Regarding plasma level of TGF B1, there was
significant difference between asthmatic group
and the control group, also between asthmatics
during and inbetween attack. The most risky
offending allergen was mixed pollens (71.4%),
followed by hay dust (61.9%), smoke (57.1%),
house dust (47.6%), mixed fungi (38%), cotton
(28.5%), wool (19%) and lastly, human hair
(9.5%).

There was statistical significant difference
as regard the mean total leucocytic and
neutrophil count in non- atopic patients
compared to atopic patient. Statistical
significant difference as regard the mean serum
level of total IgE in atopic patients in between
attack compared to the other groups . There was
statistical significant difference between both
groups of atopic patient, also both groups of
non-atopic (Table 3,4). As regard the mean level
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of plasma
significant difference in non-atopic asthmatic
patients inbetween attack compared to other

TGF f1,there

was

statistical

groups.

both groups of non-atopic (Table 5).

There was also statistical significant
difference between both groups of atopic and

Table (1): Mean Total leucocytic count, absolute eosinophil count , absolute neutrophil count and

multiple comparisons showing least si

nificant different among groups.

Asthmatic Total leucocytic count Absolute eosinophil count (10°/L) Absolute n/eutrop hil count
group cmm
Mean | Control Asthn}atlcs Mean+ | Control Asthn}atlcs Mean | Control Asthn}atlcs
+ SD group during SD group during +SD group during
attack attack attack
During 756+ | 0.093 43.8+ | 0.000%** 3822.0
attack 1.47 5.58 + 0.017*
(n=20) 754.14
In 7.82+ | 0.015% 0.52 40.9 £ | 0.000*** 0.039* 3686.4 0.435
between 1.61 4.53 +
attack 504.99 0.061
(n=30)
Control 6.8 + 11.7+ 3357.9
group 0.93 3.97 +
(n=20) 551.86
F 3.21 299.2 3.23
P 0.047* 0.000*** 0.046*

Table (2): Mean Serum level of total IgE , TGF p1 and multiple comparisons showing least

significant different among groups.

Serum level of total IgE (kU/L) Plasma level of TGF p1 (pg/mL)
Asthmatic Control Asthmatics Control Asthmatics
group Mean + SD group during Mean + SD — during

attack attack

a‘legt‘)g attack | 990.11+96.41 | 0.000%* 3904085 | 0.046%
In between 272.61£9324 | 0.000%%* 0.738 6.85+3.42 | 0.000%%* | 0.000%**
attack (n=30)
Control group 25874993 2.40+0.73
(n=20) ' )
F 14.23 23.7
P 0.000%** 0.000%**

Table (3): Mean TLC, absolute eosinophil , absolute neutrophil counts and mean total IgE , TGF p1
among different groups according to atopy.

Mean =+ SD of Mean =+ SD of
Total Absolute Absolute
leucocytic eosinophil | neutrophil count Tol:%l /igE TG/F lil

count count (10°/1) /emm ( ) (pg/mL)
Atopic*
During attack(8) 6.01 £0.99 45.0+5.71 3052.0 £ 290.28 139.72 £42.58 4.81+0.25
In between attack(13) 6.17+0.85 40.1 £4.09 3320.46 = 554.41 | 508.83 £17.16 3.96 £ 0.66
Non-atopic
During attack(12) 8.59+0.48 43.0+5.59 4337.9 +458.32 390.36 + 133.12 | 3.29+£0.45
In between attack(17) 9.08 + 0.5 41.5+4.87 3966.23 £199.22 | 91.96 + 25.51 9.05+2.98
Control group(20) 6.80 +0.93 11.7+3.97 3357.9 + 551.86 25.82+£9.93 2.40+0.73
F 44.58 148.81 16.6 68.61 46.49
P 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
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Table (4): Multiple comparisons showing least significant different among different groups

regarding total IgE.
Atopic Non-atopic
Control During In between During In
attack®) | itack(13) | attack(12) | Petveen
attack(17)
Atopic*
During attack(8) 0.006** 0.000%*** 0.000%** 0.248
In between attack(13) 0.000*** 0.000*** 0.003** 0.000%**
Non-atopic
During attack(12) 0.000*** 0.000%** 0.003** 0.000%**
In between attack(17) 0.040* 0.248 0.000*** 0.000%**

Table (5): Multiple comparisons showing least significant different among different groups

regarding plasma TGF f1 level.

Atopic Non-atopic
Control During In between During In between
attack (8) attack(13) attack(12) attack(17)
Atopic*
During attack(8) 0.000%** 0.233 0.038* 0.000%**
In between attack(13) 0.007** 0.233 0.291 0.000***
Non-atopic
During attack(12) 0.125 0.038* 0.291 0.000%**
In between attack(17) 0.000*** 0.000*** 0.000%** 0.000%**
DISCUSSION chronic asthma, thus pointing toward a pro-

Bronchial asthma is unlikely to be a single
disease. It is more likely to be a series of
complex, overlapping or phenotypes each
defined by its unique interaction between
genetic and environmental factors. Asthma is
characterized by chronic lung inflammation and
airway remodeling associated with wheezing,
shortness of breath, chest tightness, coughing
and acute bronchial hyperresponsiveness to a
variety of stimuli 2.

Airway remodeling is the general
description for the thickening and restructuring
of the airways seen in asthmatic patients. The
characteristics of airway remodeling include
subepithelial fibrosis, myofibroblast
hyperplasia, = myocyte  hyperplasia  and
hypertrophy, together with epithelial damage,
goblet cell metaplasia, edema and increased
vascularity . The transforming growth factor-
betal is a central mediator of tissue fibrosis and
structural remodeling ',

TGF- B1 is produced by nearly all cell types
of the immune system. The role of TGF- BI is
more complex and involves a dual role as both
an anti-inflammatory and a pro-inflammatory
cytokine . However, the secretion of TGF- Bl
immediately after an allergic disorder
contributes to fibrosis and the irreversible
changes associated with airway remodeling in

inflammatory role for this cytokine '°.

In our study there was increased total
leucocytic count (TLC) in asthmatics during
and in between attack compared to the control
group with their mean 7.56 + 1.47, 7.82 = 1.61
and 6.8+0.93 respectively and there were
statistical ~ significant  difference  between
asthmatics (during and in between attack) and
control group (P < 0.047).

Our results were in agreement with
Hansen et al ', they found increased TLC on
their studies as they are pivotal in airway
inflammation and their infiltration into
bronchial wall; interaction with inhaler antigen
leads to bronchial cell damage and airway
inflammation.

In our study there was increased absolute
eosinophilic count in asthmatic during and in
between attack more than control group with
their mean count 43.8 + 5.58, 40.9 + 4.53 and
11.743.97 respectively and there was extremely
statistical significant difference (P<0.000).

Our findings were in line with Nomura et
al®, who found that TGF-betal were
significantly correlated with eosinophil counts,
also, the spontaneously released amount of
TGF- betal was correlated positively with both
neutrophils and eosinohils' and the eosinophils
are the major source of TGF-beta 1%,
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In our study, increased absolute neutrophil
count in asthmatics during attack more than in
between attack and the control group with their
mean 3822 + 754.14, 3686.4 +504.99 and
3357.9 + 551.86 respectively and there was
statistical significant difference, P value <0.046.
Our results were in agreement with Xiao-yan et
al', who reported that the percentages of
eosinophils and neutrophils were higher in
asthmatics than those in normal controls.

In our study there was increased serum
level of total IgE in asthmatics during and in
between attack more than the control group with
their mean level 290.11 £ 96.41, 272.61 + 93.24
and 25.82 + 9.93 respectively and there was
extremely statistical significant difference
between both asthmatic patients during and in
between attack with control group, but no
statistical ~ significant  difference  between
asthmatic patients in between attack and during
attack.

Our results were in line with those of
Bettiol et al *', who found that atopic asthma
displays raised total serum IgE. Also, current
attacks of asthma showed an association with
total IgE adjusted for specific IgE, sex and age
which did not vary by bronchial responsiveness.
Individuals with current wheezing and bronchial
responsiveness without attacks of asthma also
showed an adjusted association with total IgE,
which remained for persons without specific
IgE. These finding reinforce the evidence that
asthma is associated with increased levels of
total IgE even in subjects negative for specific
IgE to common aeroallergens .

In our study there was increased plasma
level of TGF B1 in asthmatics in between attack
more than during attack and the control group
with their mean level 6.85 + 3.42 , 3.90 £+ 0.85
and 2.40+0.73 respectively and there was
extremely significant difference  between
asthmatics (in between attack) and each of
during attack and the control group (P < 0.000).
There was statistical significant difference
between asthmatics during attack and the
control group (P<0.046).

Our results are in line with Vignola et al =,
who found that the plasma level of TGF 1 was
higher in stable asthmatic patients without
treatment compared to those seen in healthy
control subjects or patients with severe asthma.
Peripheral blood neutrophils also expressed
TGF beta-1 protein and mRNA, and blood
neutrophils from asthmatics spontaneously
released significantly higher levels of TGF beta-
1 than those of normal controls **.

In our study, the most risky offending
allergen was mixed pollens (71.4%), followed

by hay dust (61.9%), smoke (57.1%), house dust
(47.6%), mixed fungi (38%), cotton (28.5%),
wool (19%) and lastly, human hair (9.5%). In
addition, 80% of patients showed positive skin
test for more than one allergen. Our results are
in line with Etewa?, who found that the
commonest allergens were mixed pollens,
followed by hay dust, then smoke and house
dust mite. This is explained by the global
climate change hypothesis where there is now a
considerable evidence of impacts of climate
change on aeroallergens, particularly pollen. It
appears that plants produce a greater quantity of
pollen with a stronger allergenicity under
increased concentrations and
temperatures

In our study, increased total leucocytic
count in non atopic patients either during or in
between attack more than atopic patients either
during or in between attack and control group
with their mean counts 8.59 + 0.48, 9.08 = 0.5,
6.01+0.99, 6.17+0.85and 6.80+0.93 respectively
and there was extremely statistical significant
difference ( P<0.000) .

Regarding absolute eosinophil count, there
was increase absolute eosinophilic count in
asthmatic patients either atopic or non atopic
during or in between attack more than control
group with their mean counts 45.0 + 5.71 , 40.1
+4.09,43.0+5.59,41.5+4.87and 11.7 + 3.97
respectively and there was extremely statistical
significant difference ( P < 0.000) .

Regarding  absolute neutrophilic count,
increased in non atopic asthmatics either during
or in between attack more than atopic either
during or in between attack or control group
with their mean counts 4337.9 + 458.32 ,
3966.23 +199.22 , 3052.0+290.28 , 3320.46 +
554.41 and 3357.9 £ 551.86 respectively and
there was extremely statistical significant
difference ( P < 0.000).

Our results were in line with Joseph et al*®,
who found that the total white blood cell count
in the non atopic asthmatic group was
significantly higher compared with the atopic
and healthy control groups. The mean absolute
neutrophil count was also significantly higher
compared with atopic patients and healthy
control group. The percentages of eosinophils
were higher in asthmatics than those in normal
controls, as the eosinophils play an important
role in the pathogenesis of air way remodeling
in asthma through the production of various
fibrogenic cytokines such as TGF beta-1 "%,

In our study there was increase serum level
of total IgE in atopic patients in between attack
compared with atopic during attack, non atopic
(during and in between attack) and control

26,27
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group with their mean 508.83 + 17.16, 139.72 +
42.58, 390.36+133.12, 91.96+25.51 and
25.8249.93  respectively  with  extremely
statistical significant difference (P<0.000). This
is concordant with Blaiss *’, who reported that
serum IgE levels were higher in asthmatic
patients than in non asthmatics and the median
total serum IgE level was significantly higher in
atopic asthmatic patients compared with the non
atopic asthma and control groups®™. But
Srivastava et al*!, who found that, raised serum
IgE was detected in all groups of asthmatic
patient compared to the control group, they
observed lower IgE levels in late onset asthma
compared to early onset asthma patients.

In our study there was increased level of
plasma TGF 1 in non atopic asthmatic patients
in between attack compared with non atopic
during attack ,atopic (during and in between
attack) and control group with their mean 9.05 +
2.98,3.29 +£0.45,4.81 £0.25, 3.96 + 0.66 and
2.40+0.73 respectively with extremely statistical
significant difference, (P<0.000).

Our results were in line with Joseph et a
who found that the median value of plasma TGF
beta-1 was significantly higher in stable non
atopic asthmatic group compared with controls
and atopic asthmatic patients , also , the TGF
beta-1 suppresses airway inflammation **.
Accordingly, our observation of increased TGF
B1 levels in the plasma of nonatopic asthmatic
patients might reflect a protective mechanism to
suppress ongoing inflammation in the airways™.

Our results found agreement with Minshall
et al*, who reported that many studies
performed in humans showing that eosinophils
are a major cellular source of TGFB1 in
asthmatic lungs by demonstrating a liner
relationship between the degree of eosinophils
and the expression of TGFB1 in different lung
tissues. Also, positive correlation between
eosinophil counts and the number of cells
staining positive for TGFBI in plasma samples
of asthmatics '®.

Our results were in line with Bossé and
Rold **, who found that blood neutrophils in
normal and asthmatic individuals were shown to
express TGFB1. Neutrophilis could contribute
significantly to the increased expression of
TGFpB1 particularly prominent in non atopic
asthma and in more sever forms of the disease.
The median absolute neutrophil count in the non
atopic asthmatic patients was significantly
higher compared with a topic asthmatic patients
and healthy controls *.

Regarding plasma TGF B 1 level, there was
extremely statistical significant difference
between non atopic patients in between attack

28
17

and each of control group, atopic patients
(during and inbetween attack) and non-atopic
during attack, P<0.000. There was highly
statistical significant difference between atopic
patients inbetween attack and control group, P
=0.007. There was statistical significant
difference between atopic patients during attack
and non atopic during attack. Joseph et al *’,
found that the median value of plasma TGFf1
was significantly higher in non atopic asthmatic
patients compared with controls and atopic
asthmatic patients. The plasma TGFpl was
highest in stable asthmatic groups when
compared to the moderate asthma and asthma in
remission. These data support the role of TGF1
in airway remodeling in asthma *.

This study concludes that patients with non
atopic asthma have elevated plasma TGFp1
levels that may reflect a post-infective
phenomenon that serves to down-regulate the
host immune response. We recommended that
novel therapies for asthma targeted to
manipulate TGF- betal could change the
outcome of many children suffering from this
disease.
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