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INTRODUCTION
Immunoglobulin  E

(IgE) is an
component of allergic

SIGNIFICANCE OF VITAMIN D3 IN ALLERGIC REACTIONS
AND IGE LEVELS IN ASTHMIC PATIENTS.
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ABSTRACT... Objectives: When a person is exposed to the sun, vitamin D3 is a nutrient
produced by the body. Unless we don’t get enough sunlight, we can’t get enough vitamin
D3. In the case of asthma, the respiratory tract expands due to mucus because they become
inflamed. Inflammation is the body’s reaction to injury, infection or irritation. Researchers are
interested in vitamin D3 because it can decrease inflammation, theoretically it can make the
airway recovered. The study aims to analyze the significance of Cholecalciferol (Vitamin D3) in
asthmatic cases. Study Design: Comparative study. Setting: Baqai Medical University’s allied
Hospitals. Period: From July 2014 to April 2015. Material & Methods: The study included
diagnosed asthmatic individuals. IgE and Vitamin D, levels were performed by ELISA kit
method. Result: A comparative study was performed between the 50 healthy subjects and 50
Asthmatic patients. Mean = SD was calculated for Vitamin D3 level and IgE of cases (asthmatic
patients) and control (healthy subjects). It was found that vitamin D3 level was significantly low in
asthmatic patients (11.53 = 4.11) as compared to healthy subjects (25.32 = 4.79),with statically
significant difference as shown by the p-value <0.01. Correspondingly mean value of IgE value
was higher in asthmatic cases (4.01 = 0.65) in our study in comparison with healthy subjects
(8.12 = 0.43) with statically significant difference (p-value < 0.01). Conclusion: The present
study signifies Vitamin D functions in immune system and inflammatory reactions. Vitamin D
enhances immune cells function thereby reduces inflammatory responses. Immunoglobulin E
level in serum was higher in asthmatics as compared to normal subjects.
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patients that had occasionally susceptible rhinitis

to ragweed. It was revealed by this study that free

IgE levels were reduced by 96% while receptors

important
reactions. When an

antigen binds to the receptor for IgE a series of
events starts with generation of large amount of
body fluids. This brings the blocking of smooth
muscles in the lungs which ultimately results in
the obstruction of air passage in the lungs.' It was
proven earlier that reduction in immunoglobulin
E results in the reduction of IgE receptors on
Basophils.2Accordingto the study by MacGlashan
and Colleague, a treatment of omalizumabto the
patients of rhinitis for three months effectively
decreased the receptors for IgE by many folds
i.e. from 2,22,000 to 8000.2 Another study
demonstrated the reduction in free IgE level and
it’s receptor for alpha subunit by the treatment of
the same drug (omalizumab). This study selected

for alpha subunit of IgE were down-regulated by
70% after three days treatment with omalizumab.*

Patients with Atopic asthma without progressive
allergic reaction and non-atopic asthma do not
produce excessive receptors for IgE rather they
have large expression of y-chain of IgE receptors.
So the level of the bound IgE on dendritic cells is
almost same in these patients as it is on basophils
in progressive atopic asthma patients.> Whether
non-atopic asthma patients can up-regulate
the surface resolution of IgE receptor (FceRl),
remain ambiguous in disease scenes in nearby
inflammatory sites. Unfavorable susceptibility to
dendritic cells in nearby destinations remains
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a series of dynamic tests. The natural defense
mechanism of the body (dendritic cells) in
intestine, nose, lungs and skin has the ability to
protect the body from environmental allergens.
Omalizumab drug increases dendritic cells in
subjects with conventional allergic rhinitis.®

Correlation of vitamin D and asthma

Asthma is a chronic disorder associated with
immunological inflammation and is prevalent
worldwide now a day. For the management of
asthma different pharmacological treatments
are available. There is an aggregate suggestions
that Vitamin D insufficiency has a vital impact on
asthma progression. Some studies were against
this hypothesis.’

Presence of vitamin D3 in airway epithelium
Previously it was studied that like many other
tissues, airway epithelial cells also expresses
1- hydroxylase enzyme. This enzyme converts
the inactive form of vitamin D3 to its active form.
Epithelial cells of lungs have high amount of this
enzyme shows the presence of high amount of
active form of vitamin D3.8

Vitamin D3 in the smooth muscles of the
bronchi

It has been apparent from previous studies that
vitamins are a significant portion of bronchial
smooth muscle cells in airway remodelling. Bosse
et al. analysed whether vitamin D receptor (VDR)
is available in lumen narrowing, and broncho-
constriction. It is revealed that VDR are present
in bronchial smooth muscle at transcriptional
and translational level. This evidence is weighted
by increasing 24-hydroxylase enzyme.24-
hydroxylase regulates the homeostasis of vitamin
D by triggering the breakdown of vitamin D.° There
was 200-fold change in the receptors of vitamin D
after this methodology. It was shown by a study in
the past that bronchial smooth muscles produce
higher quantity of 24-hydroxylase enzyme.
Furthermore it was demonstrated that calcitriol
inhibits DNA synthesis in bronchial muscles after
induction of particular dose i.e. 100 nM calcitriol."®

Previous study indicated that lower vitamin D levels
can lead to bronchial smooth muscle production

and cytokine release leading to airway redesign.
In another study the microarray technology and
PCR was used to observe gene expression after
1,25(0H)2D3 stimulation. The gene expression of
Prostaglandins enhances by Vitamin D and the
combination of certain prostaglandin is also done
by this vitamin."

Vitamin D3 and vascular smooth muscle

In one of the study it was evaluated that
1,25(0OH)D3 affect the formation of new blood
vessel in smooth muscle. The study revealed
that 1,25(0OH)2D3 depends to a large extent
on its added environment. In non-resting cells,
1,25(0OH)2D3 attenuates the growth response of
thrombin, certain growth factors, and thrombin
induces c-myc RNA. Contradictory, in dormant
cells, vitamin D stimulate the synthesis of
thrombin.2

Immunomodulatory effects of vitamin

Vitamin D also has its impact on immune system.
Vitamin D receptors are present on monocytes
and lymphocytes.”® Vitamin D and asthma-
related immune cell interactions have significant
immunomodulatory effects. Cross-linking of the
high affinity IgE receptor FcRI by antigen binding
to the IgE antibody provides a major immune
potentiating effect on polar cell initiation." Rod
cells appear to be expanding in the air route
and sound control of asthma patients. It was
studied that 1,25(0OH)2D3 increases the control
and capacity control of polar cells. It was found
that 1,25(0OH)2D3 promotes cell breakdown and
prevents polar cell precursors development in
mouse bone marrow. At different stages of polar
cellimprovement, there is also a dose-dependent
limitation of 1,25(0OH)2D3 pole cell separation.
This gives the impression that vitamin D receptor
(VDR) has important regulatory function in polar
cell differentiation and development. The polar
cell precursors obtained from mice removed from
VDR experienced accelerated development in
vitro and provided higher responsive rod cells
than wild type mice."® Previously, it was studied
vitamin D may play an important inhibitory role
in the differentiation, maturation and homing of
mast cells into allergic airways. This hypothesis
is confirmed by the experimentation on mice. It
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was revealed that VDR-deficient mice had less
polar cells in skin as compared to wild type mice.
Vitamin D inhibits the synthesis of TH1 cytokine
IFN. "¢

MATERIAL AND METHOD

Study Protocol

The comparative study was conducted at
the Department of Physiology, Bagai Medical
University of Karachi, from July 2014 to April 2015.
The patients were from allied hospitals of Baqgai
(Fatima and BIDE) and the Jinnah Post Graduate
Medical Centre. This study was conducted after
approval by the Ethics Committee of the Baqai
Medical University.

Asthmatic patients included 50 men and women,
with an average age of 40-79 years and 30-71
years, respectively. For comparison 50 individuals
without asthma as normal subjects, male and
female with average ages of 30-62 and 25-56
years were included in the study.

Estimation of Immunoglobilin E (IgE)

The estimation of IgEwas done by ELISA."
The mechanism is based on the binding of IgE
monoclonal antibody with the IgE present in
our sample. The sample was added to an IgE
monoclonal antibody restrained on a polystyrene
microtiter well and incubated with a dissociation
buffer. The IgE present in the sample will also bind
to the antibody.® Horseradish peroxidase was
used as a binding reagent. The remaining sample
was removed after wash. The IgE molecule is
pack in between the solid phase and the enzyme-
linked antibody because the conjugate reagent
binds immunologically to IgE on the well."
The microtiter plates were washed after being
incubated at room temperature. Water was used
for washing. All the unbound antibodies were
removed after washing.® A blue color compound
is obtained after addition of Tetramethylbenzidine
(TMB) solution. Incubation of 20 minutes was
required for the development of color?' Stop
reagent stopped the development of color after
certain time. Resultant color compound was
measured by spectrophotometer at suitable

wavelength. The intensity of the color indicates
the concentration of measured compound i.e.
IgE.22 This process is accurate for the estimation
of immunoglobulin E.3

Estimation of vitamin D

For the quantitative measurement of 25(OH)
Vitamin D3 and 25(0OH) VitaminD2, ELISA
was performed. It is an enzyme-linked
immunosorbentassay.?* The dissociation buffer
was added to the wells coated with the specific
antibody. Standards and samples were then
added to the wells and allowed to dissociate
25(0OH) vitamin D from the vitamin D binding
protein. After incubation of 2 hours at room
temperature, the antibody binds 25(OH) vitamin
D from the sample in a competitive manner in the
presence horseradish peroxidase (HRP) and itself
captured by the specific monoclonal antibody.?®
The plate is then washed to leave a complex with
bound 25(0OH) vitamin D from the sample. The
stop solution was added to stop the substrate
reaction and the resulting yellow color was read
at 405 nm.2¢

Calculation

Vitamin D and IgE present in the sample were
calculated by using following formula:

B/BO (%) =OD (Calibrator,Controlorsample) x 100

OD (Zero Calibrator)

Analysis of Data

Version 19.0 of SPSS was used for data
analysis. A categorical variable like gender was
represented by frequency and percentage, while
patient spirometry values and age (numerical
variables) were represented by Mean + Standard
deviation. To analyze the significance of theses
variables on level of vitamin D and IgE level, linear
regression analysis was done. P value < 0.01
was considered statistically significant.

RESULTS

The study included a total of 100 individuals. Of
these, 50 patients diagnosed with control asthma
were reassessed as asthmatic and 50 patients
served as matched controls. According to the
results, the proportion of males and females in
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asthma patients was similar, irrespective of gender
(p value 0.584). In asthma cases, the mean age
was 49.4 +12.8, compared with 40.6 = 10.1 in
the control group, and the mean age difference
between the case and the control group was
significant (p value < 0.01).

An average comparison of vitamin D3 levels and
IgE between cases and controls is shown in
Table-Il. It was revealed that vitamin D3 level was
approximately half in patients of asthma (11.53 *
4.11) than those without asthma (25.32 + 4.79).
Conventionally IgE value was significantly higher
in Asthmatic patients (4.01 = 0.65) in comparison
with non-asthmatic (3.12 = 0.43). The difference
in Vitamin D and IgE level was statistically
significant between these two groups.

In addition, in order to observe the relationship
between vitamin D3 and the severity of asthma
patients, vitamin D3 levels were classified
according to severity. We found that in asthma
cases, 51(95%) patients were severely deficient

Variables Patients
Mean = SD
Vitamin D3 level (ng/ml) 11.58 = 4.11

IgE 4.01 £ 0.65
*p-value calculated by Independent t-test

and only 3 (7%) patients found mild and
adequate vitamin D3 levels. In the control group,
52 (86%) individuals were found to have mild
and adequate levels of vitamin D3, and 11 (19%)
individuals were severely deficient in vitamin D3
levels. The association between vitamin D3 levels
and asthma was statistically significant (p-value
<0.01).

Figure-1. Correlation of Vitamin D3 and IgE in
patients

Correlations were analysed between vitamins
D,and IgE in Patients. R* value was0.002, which
shows 2%variation, which was explained as
strong correlation between Vitamin D and IgE.

Figure-Il. Correlation of Vitamin D3 and FVC in
patients

Correlations were analysed between vitamins
D,FVC in Patients. R? value was0.0035, which
shows 0.35%variation, which was explained as
strong correlation between Vitamin Djand FVC.

Table-l. Vitamin D3 and IgE among asthmatic patients and Healthy subjects

Variables Patients
n (%)
Vitamin D3 level (ng/ml)
Severe deficiency (< 18 ng/ml) 51 (95%)
Mild/Sufficient (> 18 ng/ml) 03 (07%)

*P-value calculate by using Chi-square analysis

Table-Il. Severity condition of Vitamin D3 among patients and healthy subjects
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Figure-1. Graphical presentation of correlation of
Vitamin D3 and IgE in patients.

Healthy Subjects P-Value*
Mean = SD
25.32 = 4.79 < 0.01
3.12 = 0.43 < 0.01
Healthy Subjects P-Value*
n (%)
11 (19%) < 0.01
52 (86%)
10 -
g 4
8 4
7 4
6 4
S
o FvC
4 Linear (FVC)
3 4
2
1 4
0 T T T T T ]
0 5 10 15 20 25 30

Vitamin D3 (ng/ml)

Figure-Il. Graphical presentation correlation of
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DISCUSSION

Asthma has been recognized as a disease that
causes an increase in morbidity and mortality.
Despite several epidemiological studies around
the world, the severity of the asthma problem
has not been determined. In fact, the lack of
consistency in studies on the prevalence of
asthma may be due to unclear diagnostic criteria,
non-standardized research protocols, different
approaches, environmental acquaintances, and
healthcare setup. There is a positive correlation
between asthma and age. This study shows
that there are more asthma patients in the 29-85
age group. Asthma is age-related; with age, the
number of patients with asthma will be higher
than normal.?” Our research supports previous
research, which is similar to the results of Svedahl
Setal?®

The homeostasis of immune system is dependent
on Vitamin D3 to some extend in particular the
inborn immunity. It directly induces expression
of the cathelicid in gene. Vitamin D aids in the
synthesis of T immune cells. It may include the
up regulation of expression of IL-10 and TGFj,
the inhibitory cytokines and may also involve in
CD4-positive T lymphocytes growth regulation. In
steroid resistant asthma vitamin D may opposes
the resistance of glucocorticoids. According to
previous researches vitamin D3 insufficiency
exaggerate the possibility of lung diseases,
and can cause use gasping in children and
adults. This may results in acute asthma attacks.
Previous studies signify the importance of vitamin
D as it is involve in neonatal lungs growth and its
functions. These researches correlate the vitamin
D deficiency with asthma and its severity.?® Our
research is based on the comparative study of
vitamin D level in patients of asthma with healthy
individuals. Our results demonstrated the higher
levels of vitamin D in healthy subjects than
asthma patients. In a linear model, a negative
relationship between serum vitamin D3 levels and
asthma was found. Moreover, after controlling
age and gender, this relationship increased as
compared to linear analysis. The results of this
study suggests that vitamin D is lower in patients
of asthma. Our results are consistent with other
studies, indicating a decrease in vitamin D3 levels

in adults and asthmatic children.®® Although
some of these authors have found that vitamin D3
deficiency is only associated with severe asthma
exacerbations.®' Conversely, the results presented
by other scientists are contrary, indicating that
there is no significant correlation between low
vitamin D3 status and asthma incidence.**> Some
studies are contrary to our hypothesis rather it was
suggested that higher vitamin D have no impact
on asthma of IgE level.®¥ With insufficient levels of
vitamin D, there is a risk of severe exacerbations
in children. Although no association was found
between vitamin D3 and bronchiectasis or airway
hyper responsiveness. This study does not
confirm the association of vitamin D with severity
or complications of asthma. Other factors may
also affect this relationship. One possibility may be
the less exposure of sunlight to the subjects with
asthma as they may spend more time indoors.
Vitamin D3 deficiency is common in areas of the
world that are full of sunlight. Ethnicity, impaired
production of vitamin D and usage of certain
sunscreens creams are the other factors that may
contribute to the lower level of this vitamin.

CONCLUSION

This study revealed that vitamin D is involved in
proper functioning of lungs. Intervention studies
are currently needed for asthma patients with low
serum vitamin D3 in order to reveal the association
of vitamin D with asthma. Asthmatics have higher
serum IgE levels than normal subjects. Itis thought
that higher IgE levels increase as the severity of
asthma. In addition asthma patients are severely
deficient of vitamin D than controls. Therefore, it is
concluded that the level of IgE may contribute in
the severity of asthma, Vitamin D also play a vital
role to reduce the effects produced in asthmatic
situation.
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