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Abstract: Objective: To explore the correlation between virus infection and chronic obstructive pulmonary disease and its influence on
airway inflammation. Methods: To select 95 cases of chronic obstructive pulmonary disease in patients with acute aggravating period
(severe COPD group ), 52 patients with stable COPD (stable COPD group) and 28 cases of healthy people (healthy group) as the research
object in our hospital from December 2013 to March 2017,Virus specific IgM antibody and IgG level condition of respiratory syncytial
virus(RSV)，Herpes simplex virus type 1(HSV-1)，adenovirus(ADV)，cytomegalovirus(CMV)were detected by ELISA．At the same time,
according to the specific antibody of virus IgM detection results and clinical manifestations．95patients with acute exacerbation were divided
into A group of 32 cases and B group 63 cases．Sputum interleukin 6(IL-6)and tumor necrosis faclor alpha(TNF-α) level were measured and
analysis of two groups of patients before and after treatment, and the results were statistically analyzed．Results: The total virus positive rate
of serve COPD group (88.42%)and stable COPD group (71.15%) was respectively significantly higher than that of the health group(20.59%,
χ2=15.969，P＜0.01).The IgM positive rate of serve COPD group(33.68%)was higher than that of the health group(5.88%)．The IgG
positive rate of two groups was respectively higher than that of health group(P＜0．0 1)．Sputum IL-6and TNF-α decreased significantly
after treatment than before treatment(P<0．05).Compared with group B, group A of interleukin 8 level decreased more significantly (P <
0.01); Two groups of tumor necrosis factor alpha diff has no statistical significance (P > 0.05). Conclusions: Viral infection is one of the
important risk factors of acute exacerbation of COPD, particularly with the effect of respiratory syncytial virus the most, usually cause
airway inflammation is aggravating, need to strengthen the prevention and treatment of virus infection in clinical.
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about 80% of the cause of disease, but the relationship between
Introduction

airway inflammation in acute exacerbation of respiratory tract

Chronic obstructive pulmonary disease (Chronic Obstructive
Pulmonary Disease, COPD) also known as chronic obstructive
pulmonary disease, is characterized by incomplete reversible airflow
limitation, showed a progressive development, increasing difficulty
in breathing as the main clinical manifestations of

[1]

and lung

abnormal inflammatory response to noxious particles and trachea
about a group of lung diseases. The respiratory system is common

infection of domestic COPD and the study of cytokines therefore we
through detection of 4 kinds of virus specific antibodies of IgM and
IgG and the level of sputum the level of the relationship between
viral infection and chronic obstructive pulmonary disease and effect
on airway inflammation. The results are as follows:
1. Objects and Methods

and frequently occurring disease, while COPD in people aged over

In patients with acute exacerbation of 1.1 subjects were selected

40 in China the prevalence of up to 8.2% [2]. The progressive decline

in our hospital from December 2013 to 2017 in March 95 cases of

of pulmonary function, resulting in high mortality and disability rate,

chronic obstructive pulmonary disease (COPD plus recombinant)

the prevention and treatment of COPD has become a global public

and 52 cases of COPD patients with stable (COPD stable group) and

health problem that can not be ignored [3]. At present, the exact cause

22 cases of healthy people (outpatient health group) as the research

of the onset of COPD is still not clear, but smoking is especially

object, the COPD with recombinant male 57 cases, female 38 cases,

active smoking is considered to be the most important risk factors

the average age（70.16±7.8）years old, COPD stable group male 29

for COPD, and the physical and chemical factors (SO2 gas in the air),

cases, female 23 cases, average age (64.65 + 7.18) years old, healthy

factors of oxidative stress and inflammation factors, infection is

group male 14 cases, female 8 cases, average age (62.38 + 7.16)

related to the pathogenesis of COPD, foreign research data show that

years old, the three groups had no statistically significant difference

[4]

. The main cause of acute exacerbation of COPD infection

compared with the baseline data (P ＞0.05), comparable; at the

(including bacterial infection and viral infection), accounting for

same time according to the virus specific IgM antibody result set
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clinical manifestation of 95 cases of COPD patients were divided

200 g, and ultrasonic atomizing inhalation of hypertonic saline 3%

into two groups: group A exacerbation, 32 cases of virus, IgM

15min, 3-4 port to encourage patients to cough up phlegm to the

antibody positive, clinical symptoms of flu like symptoms, without

plastic dish after stopping the atomization process. If breathing,

the phenomenon of sore throat phlegm, blood check The results

chest tightness and other symptoms immediately stop operation.

showed that white blood cell total lower than normal; group B, 63

Sputum specimens of 1.3.2.2 were determined by the same

cases of virus IgM antibody negative, increasing the clinical

amount of 0.1% two 4-dithiothreitol with 4 times volume after

manifestations of purulent sputum and sputum volume, blood test

mixing, and mixing in the spiral centrifugal centrifugal 20min

results show that the total number of peripheral white blood cells

oscillator, 2000rpm, -20 in the supernatant was frozen by C IL-6 and

than normal or neutrophils significantly increased, two groups of

TNF- levels. IL-6 and TNF- were measured by ELISA, the kit was

patients before admission underwent chest X-ray and lung the

provided by Beijing Institute of biotechnology, all operations are in

function checks before admission around not taking antibiotics, no

accordance with the standard manual.

significant baseline data of two groups of patients with difference (P
＞0.05), comparable.

1.4 statistical methods: statistical analysis software SPSS18.0
was used to analyze the data. The measurement data were expressed

The standard of 1.2 of all the patients were diagnosed as

as the mean s, and the t test was used to compare the data between

chronic obstructive pulmonary disease, the diagnostic criteria of

the two groups. The data were analyzed by chi square test, With

2013 met the diagnostic criteria of chronic obstructive pulmonary

alpha = 0.05 as the test level.

disease diagnosis and treatment guidelines; all of the patients and
2. Results

their families have signed the informed consent, agreed to participate
in the study; to eliminate the mental disease, cancer patients and the

2.1 positive results of virus detection in each group

exclusion of other pregnant women lung disease and other serious
diseases of liver and kidney.
1.3 experimental methods
1.3.1 virus antibody detection method for all patients on the day
of fasting venous blood collection 3ml, do not do anticoagulant
treatment, -60 degrees Celsius under frozen preservation. The
application of ELISA in respiratory syncytial virus were detected
(RSV),

herpes

simplex

COPD plus recombinant virus infection positive rate (88.42%)
and COPD stable group total positive rate (71.15%) was

virus

(HSV),

adenovirus

(ADV),

cytomegalovirus (CMV) virus specific antibody IgM and IgG level
(IgM positive list of recent viral infection, IgG positive
representatives have been infected with virus), kit was purchased
from Shenzhen. Group biological Engineering Co. Ltd., all
operations were carried out under the guidance of standard kit.
Treatment and detection of 1.3.2 induced sputum
1.3.2.1 induced sputum treatment of Daotan confirmed. All

significantly higher than that of healthy group, the total positive rate
was 20.59% (P＜0.01), COPD plus recombinant total positive rate is
higher than the total positive rate of COPD in stable group, the
difference statistical significance (P＜0.01); the positive rate of IgM
with the reorganization of the COPD (33.68%) was significantly
higher than that of healthy group (5.88%) and COPD group
(11.54%), stable differences exist statistical significance (x2 = 2
15.969, P＜0.01); the positive rate of COPD with recombinant IgG
(84.21%) and COPD group IgG positive rate (65.38%) was Gao
Yujian Kang group (P＜17.65% 0.01), the positive rate of IgG
COPD stable group is lower than that of COPD recombinant (P＜
0.01), table 1.

patients underwent pulmonary function test, inhalation of salbutamol
Table.1 the positive rate of virus detection in the three groups [n (%)
Group

n

Total positive rate of virus infection

The positive rate of IgM

The positive rate of IgG

95

84（88.42%）※

32(33.68%)※

80(84.21%)※

COPD Stable group

52

37（71.15%）*#

6(11.54%)*

34(65.38%)*#

Health Group

34

COPD Addition
recombination

7（20.59%）

2(5.88%)

6(17.65%)

χ2

55.644

15.969

49.679

P

0.000

0.000

0.000

Note: * compared with COPD plus recombinant, P＜0.01; No. compared with the healthy group, P＜0.01; compared with the healthy group,
P＜0.01
2.2 detection results of virus specific antibodies in each group

COPD; stable group IgM positive patients were 6 cases, IgG positive

COPD with recombinant IgM positive patients with a total of

patients were 34 cases, 5 cases of double infection with virus; health

32 cases, including 4 cases of double infection were different, RSV

group IgM positive patients were 2 cases, 2 cases of double infection

＞HSV-1 ＞ADV ＞CMV, IgG positive patients with a total of 80

with virus, IgG positive patients were 6 cases, 1 cases of double

cases, two different virus infection in 10 cases, three different virus

infection, see table 2.

infection in 4 cases there were RSV ＞ADV ＞HSV-1 ＞CMV
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Table.2 positive rate of virus antibody in the three groups (n)
Group

n

COPD Addition recombination

The positive rate of IgM

The positive rate of IgG

RSV

HSV-1

ADV

CMV

RSV

HSV-1

ADV

CMV

95

19

10

5

2

54

16

17

8

COPD Stable group

52

0

4

0

2

19

13

8

5

Health Group

34

0

2

2

0

4

4

0

0

compared with B group, A group of interleukin 6 levels decreased

2.3 A, B group of patients with sputum cell factor comparison

significantly (P＜0.01); tumor necrosis factor alpha and there is no

of two

difference between the two groups statistical significance (P ＞0.05),

After the treatment, the two groups in the sputum interleukin 6
and tumor necrosis factor alpha levels were significantly lower (P＜

see table 3.

0.01), suggesting that after treatment to reduce airway inflammation;
Table.3 the levels of cytokines in sputum of patients with A and B before and after treatment [
Group

n

A

IL-6

TNF-α

Before

36.22±6.31

17.44±4.83
9.25±4.09

32

B

x + s]

After

12.74±4.58

Difference

23.38±3.36

8.19±4.92

Before

31.89±5.65

19.23±5.68

After

13.07±3.29

10.45±4.78

Difference

18.82±4.61

8.78±4.07

63

studies on the relationship between bacterial infection and acute
Discussion

exacerbation of COPD, there is a great gap and on the relationship

Chronic obstructive pulmonary disease, is a devastating disease
of the lungs, is by irreversible airflow limitation is characteristic of
[5]

, the pathological changes of the pathological changes of chronic

bronchitis and emphysema, the main clinical manifestations of
chronic cough, expectoration, shortness of breath, wheezing and
respiratory difficulties, many patients with chronic bronchitis history.
Signs for the typical "barrel chest, easy spontaneous pneumothorax,
chronic respiratory failure and chronic pulmonary heart disease and
other serious diseases

[6]

, causing high mortality. The main

pathogenesis of COPD is due to long-term exposure to various risk
factors, the destruction of lung tissue and repair of lung tissue
occurred repeatedly, cause bronchial stenosis, especially on the
exhale stenosis is more obvious, the long-term bronchial stenosis
caused excessive gas out in the alveolar row, cause alveolar elastic
even decrease alveolar rupture occurred in pulmonary emphysema.
The lung function damage

[7-8]

, pathological process of progressive

development, the research showed that some [9] airflow obstruction
phenomenon can be reversed. All kinds of risk factors of respiratory
tract infection is considered to be one of the leading causes of acute
exacerbations of COPD, COPD increased performance for
short-term cough and expectoration symptoms, and pus or mucus
purulent sputum volume, usually associated with fever and other
symptoms, due to serious illness, usually is the main reason for
treatment of patients with COPD. The stable COPD refers to
expectoration, shortness of breath and other symptoms of cough in
patients with stable. Due to bacterial infection was thought to be the
main cause of acute exacerbation of COPD, so there are lots of

between viral infection and acute exacerbation of COPD, Iliaz R [10]
studies have shown that in early childhood respiratory tract infection,
while adult COPD the incidence rate increased significantly, but the
relationship for adult viral infection and acute exacerbation of COPD
is long ignored by the medical profession, but recent studies have
shown that

[11]

and 14%-40% of COPD patients with acute

exacerbation of the virus induced by, and the results of this study
showed that 95 cases of acute exacerbation in patients with COPD
positive rate of IgM was 33.68%, also confirmed the above point of
view. The inducement of acute exacerbation of COPD is not a single,
virus infection and bacterial infection is usually the result of mutual
influence, such as acute viral infection damage to respiratory
epithelial cells, bacterial infections and bacterial number increased to
increase, easy to aggravate airway inflammation synergistic effect.
The results of this study indicated that COPD recombinant virus
infection positive rate (88.42%) and COPD stable group total
positive rate (71.15%) was significantly higher than that of healthy
group, the total positive rate was 20.59% (P＜0.01), that virus
infection leads to one of the important factors of COPD and
occurrence of acute exacerbation; the positive rate of IgM and
COPD recombinant the (33.68%) was significantly higher than that
of healthy group (5.88%), the difference statistical significance (x2 =
15.969, P＜0.01); the positive rate of COPD with recombinant IgG
(84.21%) and COPD group IgG positive rate (65.38%) was
significantly higher than that of healthy group 17.65% (P＜0.01). At
the same time, the results of this study showed that RSV infection in
the acute exacerbation of IgM and IgG antibody levels significantly
increased, indicating that RSV infection and acute exacerbation of
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COPD has a significant correlation, easy to improve the mortality

In

rate of the disease. At the same time, the research results of this

10.1371/journal.pone.0164041.

Vitro[J].

PLoS

One,

2016,11(10):e0164041.

83
DOI:

paper show suffering from acute exacerbation of COPD in patients

[4] Martins-Olivera BT, Almeida-Reis R, Theodoro-Júnior OA, et al. The

with double or three different infection cases of RSV infection, the

Plant-Derived Bauhinia bauhinioides Kallikrein Proteinase Inhibitor

analysis shows that: This is because the COPD patients in the long
process of disease resistance decreased gradually due to the.
Interleukin (IL) is defined as a series of biologically active
substances (IL-6), which are produced under the action of biological,
chemical and physical factors. While the body is defending and

(rBbKI)

Attenuates

Mediators

Elastase-Induced

Inflamm,

Emphysema in

2016,2016:5346574.

Mice[J].
DOI:

10.1155/2016/5346574.
[5] Lange P, Godtfredsen NS, Olejnicka B, et al. Symptoms and quality

eliminating invading pathogens and other foreign bodies, there is a

of life in patients with chronic obstructive pulmonary disease treated

trend in the function of white blood cells, some substances can cause

with aclidinium in a real-life setting[J]. Eur Clin Respir J,

this function called chemotactic agents or chemokines, IL-6 is also a

2016,3:31232.

[12-13]

. IL-6 is an important mediators of

[6] Ghisalberti CA, Borzì RM, Cetrullo S, et al. Soft TCPTP

inflammatory response, which is mainly involved in the aggregation

Agonism-Novel Target to Rescue Airway Epithelial Integrity by

and activation of neutrophils and T lymphocytes, which can mediate

Exogenous Spermidine[J]. Front Pharmacol, 2016,7:147. DOI:

the occurrence of inflammatory response and immune regulation. In

10.3389/fphar.2016.00147.

kind of chemokine

COPD patients, the presence of IL-6 resulted in a large number of
neutrophils and T lymphocytes infiltration in airway mucous
membrane [14]. Tumor necrosis factor is defined mainly by activation
of monocytes / macrophages, can kill and inhibit tumor cells,
promote neutrophil phagocytosis, anti infection, fever, liver cells
induced by acute phase protein synthesis, promote myeloid leukemia
cell differentiation to macrophages, inflammatory factor

[15]

in cell

[7] Koo HK, Hong Y, Lim MN, et al. Relationship between plasma
matrix metalloproteinase levels, pulmonary function, bronchodilator
response, and emphysema severity[J]. Int J Chron Obstruct Pulmon
Dis, 2016,11:1129-1137. DOI: 10.2147/COPD.S103281.
[8] Barton AK, Gehlen H. Pulmonary Remodeling in Equine Asthma:
What Do We Know about Mediators of Inflammation in the Horse?[J].

proliferation and differentiation, TNF produced by monocytes and

Mediators

macrophages, is a potent proinflammatory cytokine synthesis and

10.1155/2016/5693205.

Inflamm,

2016,2016:5693205.

DOI:

release, can be induced by IL-6. The results showed that after the

[9] Contou D, de Prost N, Dessap AM.Acetazolamide and Invasive

treatment, the two groups in the sputum interleukin 6 and tumor

Mechanical Ventilation for Patients With COPD[J].JAMA. 2016 Jul

necrosis factor alpha levels were significantly lower (P＜0.01),
suggesting that after treatment to reduce airway inflammation;
compared with B group, A group of interleukin 6 levels decreased
significantly (P＜0.01); tumor necrosis factor alpha difference the
two group was not statistically significant (P ＞0.05), suggests that
the virus infection leads to increased IL-6 and TNF alpha levels,
which may be due to stimulation of IL-6 virus infection leads to
respiratory mucosal neutrophil aggregation caused by a lot.
In summary, we believe that the virus infection is one of the

5;316(1):99-100. doi: 10.1001/jama.2016.4619.
[10] Iliaz R, Iliaz S.The neutrophil-lymphocyte ratio as an inflammatory
marker

in

acute

exacerbation

of COPD[J].Wien

Klin

Wochenschr. 2016 Jul 5.DOI:10.1007/s00508-016-1022-9
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COPD Rats[J]. Am J Chin Med, 2016,44(5):1027-1041. DOI:
10.1142/S0192415X16500579.

important pathogenic factors of acute exacerbation of COPD,

[12] Szymczak I, Wieczfinska J, Pawliczak R. Molecular Background of

particularly with the effect of respiratory syncytial virus the most,

miRNA Role in Asthma and COPD: An Updated Insight[J]. Biomed

usually cause airway inflammation is aggravating, need to strengthen
the prevention and treatment of virus infection in clinical.
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