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Abstract: Aim: This study aimed to investigate the role of zinc in the treatment of asthmatic bronchitis and its effect
on immune function and length of hospital stay. Methods: Ninety-three adult patients with asthmatic bronchitis
admitted to our hospital from June 2016 to May 2019 were enrolled and retrospectively analyzed. They were ran-
domly divided into a control group (CG, n=46), which received routine treatment and an observation group (OG,
n=47), which underwent routine treatment + zinc. The time it took to achieve pain relief, the immune function, and
the length of hospital stay were compared between the two groups. Results: The time it took to eliminate gasping,
wheezing sounds, and coughing and the length of the hospital stay in the OG were shorter than they were in the CG
after the treatment (P<0.05). The OG showed higher levels of indicators such as FVC, PEF, and FEV 1% as well as se-
rum zinc concentration, and higher IgA, 1gG, and IgM immunoglobulin levels than the CG after 2 weeks of treatment
(P<0.05). Also the OG exhibited higher CD3+, CD4+, and CD4+/CD8+ levels than the CG (P<0.05). However, the
groups did not differ in their CD8+ levels (P>0.05). The IL-8 and TNF-« levels in the OG after 2 weeks of treatment
were lower than those in the CG (P<0.05). The effective rates in the OG and CG were 91.49% and 76.09%, respec-
tively (P<0.05). Conclusion: Zinc helps to relieve symptoms quickly, improve the immune function, and shorten the
hospital stay.
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Introduction asthmatic bronchitis, it is necessary to choose
the appropriate treatment options and drugs to
Asthmatic bronchitis is a common respiratory effectively control their symptoms.
disease in children over 3 years old, but now
urban industrialization and serious environ-
mental pollution also trigger asthmatic bronchi-
tis in adults, who suffer a long course of the
disease and recurrent symptoms [1]. Desai et
al. [2] found that recurrent episodes of asth-
matic bronchitis may be caused by allergens,
infections, and climate change, etc., episodes
which are more likely to occur in the colder

months of winter and spring.

It was found that routine treatment cannot
completely cure asthmatic bronchitis, and that
it especially does not improve patients’ immune
function [4]. Kim et al. [5] showed that the
occurrence of asthmatic bronchitis is also re-
lated to zinc deficiency. Zinc plays an important
role in the mechanism of immune functions.
Therefore, this study included 93 patients with
asthmatic bronchitis admitted in our hospital
from June 2016 to May 2019 to seek more

Brightling et al. [3] demonstrated that recurrent safe and effective methods for the treatment

episodes of asthmatic bronchitis are associat-
ed with respiratory virus infections, including
human rhinovirus (HRV) and respiratory syncy-
tial virus (RSV) infection. Recurrent wheezing is
a risk factor for asthma attacks. Asthmatic
bronchitis significantly increases the risk of
asthma. Therefore, for patients diagnosed with

of asthmatic bronchitis.
Materials and methods
Baseline data

Ninety-three adult patients with asthmatic
bronchitis admitted to our hospital from June
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2016 to May 2019 were enrolled and retro-
spectively analyzed, including 50 cases of mild
wheezing, 33 cases of moderate wheezing, and
10 cases of severe wheezing. They were divid-
ed randomly into the observation group (OG,
n=47) and the control group (CG, n=46) accord-
ing to their order of admission. The patients in
the CG ranged in age from 19-42 years, and
their course of disease ranged from 0.3-2
years; The patients in the OG ranged in age
from 20-45 years, and their course of disease
ranged from 0.3-2 years.

Inclusion criteria: Patients who met the diag-
nostic criteria for asthmatic bronchitis in adults
[6]; and patients with complete medical re-
cords. Exclusion criteria: Patients who were lost
to follow-up; patients under 18 years of age;
patients who also had cardiogenic asthma,
bronchial foreign bodies, gastroesophageal re-
flux; patients who underwent treatment affect-
ing their immune function. This study was app-
roved by the Ethics Committee of the People’s
Hospital of Pengzhou. All study participants
provided a written informed consent before
participating in the study.

Methods

The CG received routine treatment, including
eliminating phlegm to smooth wheezing, anti-
allergic therapy, antispasmodic treatment, etc.
In addition, antiviral treatment or anti-infective
treatment was reasonably implemented accor-
ding to each patient’s situation.

The OG received licorzinic capsules in addition-
al to the routine treatment, 2-3 times a day,
0.5-1.0 mg/kg/day for 2 weeks (specifications:
5 g * 15 packs, Nanjing Ruinian Best Pharma-
ceutical Co., Ltd.).

Outcome measurement

Symptom improvement. The time it took to be
free from gasping, making wheezing sounds,
and coughing, and the length of hospital stay
were recorded.

Pulmonary function. Forced vital capacity (FVC),
peak expiratory flow (PEF), and forced expirato-
ry volume in one second % (FEV1%) before and
2 weeks after the treatment were measured
using a pulmonary function tester (FGC-A+).
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Immune function. The serum zinc concentra-
tion, and the IgA, I1gM, and IgG levels were mea-
sured before and 2 weeks after the treatment.
Before and after treatment, 3 ml of fasting
peripheral blood was taken from each patient
in the morning, and centrifuged at 3000 r/min
for 5 min. The supernatant was collected and
measured using an enzyme-linked immunosor-
bent assay (ELISA) in strict accordance with the
instructions. The kit was provided by Oumeng
Medical Laboratory Diagnostics Co., Ltd.

T lymphocyte levels. T lymphocyte subsets
such as the CD3+, CD4+, CD8+, and CD4+/
CD8+ levels were determined before and 2
weeks after the treatment. Before and after the
treatment, 5 ml of fasting venous blood was
taken from the patients in the morning and
measured using a FACSCanto flow cytometer
(Manufacturer: Becton, Dickinson and Com-
pany, Franklin Lakes, NJ).

Inflammation levels. Interleukin-8 (IL-8) and
tumor necrosis factor-a (TNF-a) were measured
before and 2 weeks after the treatment. Before
and after the treatment, 5 ml of fasting periph-
eral blood from each patient was taken in the
morning, and centrifuged at 3000 r/min for 5
min. The supernatant was collected, stored at
-20°C and measured using ELISA. The mea-
surement and operation were performed strict-
ly according to the instructions of the kit
(Abcam, USA).

Effective criteria [7]. Cure: all symptoms such
as wheezing sounds, coughing, and gasping
were eliminated after the treatment; pulmonary
function was recovered, and there was no
recurrence after the drug withdrawal. Improve-
ment: all the symptoms mentioned above were
significantly relieved after the treatment; pul-
monary function was close to the normal range.
Ineffective: all the symptoms remained or
became even more serious after the treatment;
pulmonary function was abnormal, or relapse
occurred after treatment.

Response rate = (cure + improvement)/total
number of patients x 100%.

Statistical analysis

The statistical analysis was performed using
SPSS 22.0. The measurement data were ex-
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Table 1. Baseline data (X % s)/[n (%)]

Data Observation (n=47)  Control (n=46) t/X? P
Gender Male 25 (53.19) 26 (56.52) 0.104 0.747
Female 22 (46.81) 20 (43.48)
Age (year) 30.52 £+ 8.46 31.59 + 8.62 0.604 0.547
Course of disease (year) 1.02 +0.38 1.04 + 0.39 0.250 0.803
BMI (kg/m?) 23.16 + 1.32 24.01 £ 1.39 0.849 0.163
Weight (kg) 65.28 + 11.19 66.85 + 11.42 0.670 0.505
Severity of wheezing Mild 26 (55.32) 24 (52.17) 1.153 0.187
Moderate 17 (36.17) 16 (34.78)
Severe 4 (8.51) 6 (13.04)
Underlying diseases Diabetes 18 (38.30) 16 (34.78) 1.527 0.192
CAD 14 (29.79) 15 (32.61)
Hypertension 11 (23.40) 10 (21.74)
Others 4 (8.51) 5 (10.87)
CAD: coronary artery disease.
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Figure 1. Comparison of the improvement of symp-
toms between the two groups. Compared with the
control group, the wheezing sound elimination time,
the cough elimination time, and the gasp elimination
time and length of stay in the observation group was
significantly shorter (P<0.05). * indicates P<0.05.

pressed as the mean  standard deviation.
Comparisons between the two groups were
performed using independent sample t tests.
The count data were expressed as [n (%)].
Comparisons between the two groups were
performed using X? tests. The multi-point com-
parisons were analyzed using ANVOA. P<0.05
indicated that the difference was statistically
significant.
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There was no significant difference in the pro-
portions of gender, average age, weight, course
of the disease, BMI, severity of wheezing, or
underlying diseases in the two groups (P>0.05)
(Table 1).

Comparison of the improvement of the symp-
toms in the two groups

The time it took to become free of gasping,
coughing, and making wheezing sounds and
the length of hospital stay in the OG after treat-
ment were (3.56 + 1.18) days, (4.61 + 1.33)
days, (7.16 + 1.85) days, and (7.16 + 1.85)
days, while in the CG, the times were (5.72 £
1.54) days, (7.41 + 1.49) days, (7.94 + 1.57)
days, and (9.62 = 2.02) days respectively,
which were significantly longer than those in
the OG (P<0.05) (Figure 1).

Comparison of the pulmonary function in the
two groups

After 2 weeks of treatment, the levels of FVC,
PEF, and FEV 1% in the OG were significantly
higher than the corresponding levels in the CG
(P<0.05) (Table 2).

Comparison of the immune function in the two
groups

After 2 weeks of treatment, the serum zinc con-
centration and the levels of immunoglobulin
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Table 2. Comparison of the pulmonary function in the OG and the CG (X % s)

Group Time

Observation (n=47) Before treatment

Two weeks after treatment

Control (n=46) Before treatment

Two weeks after treatment

t
P

FVC (L) PEF (L/min) FEV1%
1.85+0.56 192.72+1852  59.43 +5.61
256+0.23 249.86+15.28  69.34 +5.32
1.83+0.55 193.34+19.41 5891 +5.43
2204021 213.34+1549 6128 +5.17

7.878 11.446 7.407

0.000 0.000 0.000

Note: t and P are the statistical values after 2 weeks of treatment between the observation group and the control group.

Table 3. Comparison of the immune function in the OG and the CG (X £ s)

Group Time

Serum zinc (umol/L)  IgA(g/L)  IgM (/L)  1gG (g/L)

Observation (n=47) Before treatment

Two weeks after treatment
Group (n=46) Before treatment
Two weeks after treatment
t

P

9.32+0.27
10.45 + 0.36
9.30+£0.28
9.95+0.31
7471 8.644 7.433 7.452
0.000 0.000 0.000 0.000

0.35+0.12 0.63+0.13 5.70+0.43
0.68+0.14 1.16+0.23 6.75+0.53
0.34+0.11 0.65+0.14 5.72+0.45
0.42+0.15 0.86+0.15 6.01+0.42

Note: t and P are the statistical values after 2 weeks of treatment between the observation group and the control group.
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Figure 2. Comparison of the immune function in the
two groups after treatment. After 2 weeks of treat-
ment, the IgA, 1M, and IgG levels were significantly
higher in the observation group than they were in the
control group (P<0.05). # indicates P<0.05.

IgA, 1M, and IgG in the two groups significantly
improved and were significantly higher in the
OG compared with the corresponding values in
the CG (P<0.05) (Table 3; Figure 2).

Comparison of the T lymphocytes in the two
groups

The CD3+, CD4+, CD8+, and CD4+/CD8+ levels
in the OG were not significantly different from
the corresponding levels in the CG before treat-
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ment (P>0.05). They all increased after 2 weeks
of treatment and were significantly higher in the
OG than in the CG (P<0.05). However, the two
groups showed no differences in their CD8+
levels (P>0.05) (Table 4; Figure 3).

Comparison of the inflammation levels in the
two groups

The levels of IL-8 and TNF-a in the OG before
the treatment were not statistically different
from those in the CG (P>0.05), but after 2
weeks of treatment, they were significantly
lower in the OG than they were in the CG
(P<0.05) (Figure 4).

Comparison of the effective rates in the two
groups

There were 20 cured cases, 23 improved cases
and 4 ineffective cases in the OG. In the CG,
there were 16 cured cases, 19 improved cases,
and 11 ineffective cases. The effective rates
were significantly different in the two groups
(X?=4.077, P=0.043) (Figure 5).

Discussion

Asthmatic bronchitis has a variety of clinical
manifestations. The onset time, frequency of
the symptoms, and duration of wheezing will
affect the prognosis. At present, studies on the

Int J Clin Exp Med 2020;13(5):3205-3211



The role of zinc in the treatment of asthmatic bronchitis

Table 4. Comparison of the T lymphocytes in the OG and the CG (X + s)

Group time CD3+ (%) CD4+ (%) CD8+ (%) CD4+/CD8+

Observation (n=47) Before treatment 58.86+5.13 3542+6.28 2351+834 1.43+0.59
Two weeks after treatment 66.89 + 5.83 43.12+7.14 23.61+6.98 1.89+0.53

Control (n=46) Before treatment 5729+5.30 35.19+6.15 2284+843 1.44+0.58
Two weeks after treatment 60.35 +5.39 3845+6.49 23.03+751 1.61+£0.54

t 5.614 3.299 0.386 2.524

P 0.000 0.001 0.701 0.013

Note: t and P are the statistical values after 2 weeks of treatment between the observation group and the control group.
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and CD4+ levels after 2 weeks of treatment, and the A <

difference in the CD8+ levels was not significant be-
tween the two groups (P>0.05). & indicates P<0.05.

pathogenesis of asthmatic bronchitis mainly
focus on two theories: airway immune inflam-
mation and airway remodeling. Both theories
tell us that different inflammatory mediators,
inflammatory cells, and cytokines are involved
in the development and pathogenesis of asth-
matic bronchi [8, 9].

Ortquist et al. [10] showed that immune func-
tion is affected during the occurrence of asth-
matic bronchitis and can be observed in the
change of CD4+ and CD8+ cell levels. In addi-
tion, Pawar et al. [11] found that the progres-
sion of asthmatic bronchitis is not only related
to the immune system, but also to zinc deficien-
c¢y. Zinc is present in many organs such as the
skin, liver, muscles, bones, and hair. An essen-
tial trace element, it is also an important com-
ponent of various catalytic enzymes and plays
an important role in the synthesis of proteins,
DNA and RNA [12].
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Inflammation levels

Figure 4. Comparison of the inflammation levels in
the two groups. Compared with the control group, the
observation group showed the same IL-8 and TNF-«
levels before the treatment, but it showed lower IL-8
and TNF-a levels after two weeks of treatment. # in-
dicates P<0.05.

When zinc levels are low, the body weight will
consistently decrease, and the immune func-
tion will be dysfunctional, which will show stron-
ger oxidative stress and inflammatory immune
responses, increasing the risk of infections
[13]. Therefore, zinc supplements can help im-
prove immunity. Choi et al. [14] found that zinc
affects the differentiation and proliferation of T
lymphocytes, and zinc deficiency can damage T
cell function and affect the regulation of the
immune system.

After treatment with zinc in the OG, the T lym-
phocyte subsets such as CD3+, CD4+, and
CD4+/CD8+ were higher than they were in the
CG (P<0.05), suggesting that zinc supplemen-
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Figure 5. Comparison of effective rates in the two groups. The two groups
showed no difference in the numbers of cured and improved patients. How-
ever, the observation group showed fewer ineffective cases than the control

group. ¥P<0.05.

tation can significantly improve T lymphocyte
levels. T lymphocytes are the executors of cel-
lular immunity and can differentiate into vari-
ous subgroups and affect the occurrence and
progression of asthmatic bronchitis [15]. They
are usually divided into two major subgroups
according to the surface markers CD8 and
CD4, and the CD4/CDS8 ratio is the key to main-
taining immune balance. Once the body is stim-
ulated by allergens, T lymphocytes in the peri-
pheral blood will change significantly [16].

Guillou et al. [17] found that, compared with
healthy people, an increase in the proportion of
CD8+ cells and a decrease in the CD4/CD8
ratio are observed in the peripheral blood of
patients with asthmatic bronchitis. However,
the proportion of CD3+ and CD4+ cells does
not remain the same. It was also found that dif-
ferent types of asthma may result in differenc-
es in T lymphocyte levels. Therefore, it is rec-
ommended that the T cell subsets of patients
with asthmatic bronchitis be dynamically moni-
tored. In addition, Hoekstra et al. [18] showed
that the CD4+ as well as the CD4/CD8 cells will
increase in patients with acute asthma attacks,
but the number of CD3+ and CD8+ cells will not
change significantly. Therefore, patients with
asthmatic bronchitis show differences in the
function and number of T lymphocyte subsets.

In addition, the results also showed that the
gasping, coughing, and the wheezing sound
elimination time and the hospital length of stay
in the OG were shorter than they were in the CG
after the administration of the zinc treatment
(P<0.05), and the OG showed better pulmonary
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function, higher immunoglobu-

lin levels, a better effective
W Heal up .
= Uptum rate, and lower inflammatory
= Invalid factors than the CG, suggest-
ing that the treatment of asth-
matic bronchitis with zinc can
reduce clinical symptoms mo-
re rapidly, accelerate the re-
covery, reduce the inflamma-
tion level and improve the pul-
monary function. Specifically,
zinc can help increase the con-
centration of immunoglobulin
IgG, improve the stability of
mast cell membranes, and
reduce airway inflammation
and avoid the recurrence of
asthmatic bronchitis [19, 20].

Zinc can accelerate the repair of mucosal epi-
thelial cells in the digestive and respiratory
tracts, keep the immune system strong and
healthy, and effectively control asthmatic bron-
chitis [21]. Zinc can regulate the immune func-
tion, promote the secretion of Thl type cyto-
Kines, inhibit the formation of Th2 cytokines,
and maintain the dynamic balance of Th1/Th2
[22]. Second, zinc supplementation can en-
hance NK cell function and prevent the recur-
rence of respiratory infections from causing
wheezing and other symptoms [23]. In addition,
zinc is an anti-oxidant, which can regulate the
airway inflammatory response and improve
symptoms [24, 25].

In summary, zinc helps to relieve symptoms
quickly, improves the immune function, and
shortens the hospital stay.

However, the small sample size and short fol-
low-up time in this study may lead to biased
results. In our future research, we will also
explore this topic in a prospective way and pro-
vide more guidance for the treatment of pa-
tients with asthmatic bronchitis.
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