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Abstract. – OBJECTIVE: Chronic obstruc-
tive pulmonary disease (COPD) is both a pul-
monary and systematic disease, which will
cause abnormal expression of some circulating
factors. Angiopoietin-like protein 4 (ANGPTL4)
has been reported to play important role in in-
flammatory responses and several diseases.
However, whether it contributes to COPD is an
open question. The aim of this study is to ex-
plore the potential relationship between
ANGPTL4 and COPD.

PATIENTS AND METHODS: In this study, cir-
culating levels of ANGPTL4, C-reactive protein
(CRP), adiponectin, tumor necrosis factor (TNF)-
α, matrix metalloproteinase (MMP)-9 and mono-
cyte chemotactic protein (MCP)-1 in 73 COPD
patients and 40 healthy volunteers were investi-
gated using multiplex enzyme-linked im-
munosorbent assay Kits. Then, we analyzed the
correlations between ANGPTL4 with other in-
flammatory mediators and pulmonary function.

RESULTS: Serum ANGPTL4 levels were signif-
icantly elevated in COPD patients compared
with healthy controls (122.86 ± 38.59 ng/mL ver-
sus 99.03 ± 31.84 ng/mL, p = 0.001). Besides,
serum ANGTPL4 levels were much higher in
ever-smokers with COPD than in never-smokers
with COPD (131.71 ± 32.92 ng/mL versus 113.25
± 42.34 ng/mL, p = 0.03). More importantly, the
concentrations of circulating ANGPLT4 correlat-
ed inversely with forced expiratory volume in 1
second (FEV1) % predicted, an index of lung
function in COPD (r = -0.450, p < 0.001) and in all
participants (r = -0.369, p < 0.001), while correlat-
ed positively with CRP (r = 0.312, p = 0.007 for
COPD; r = 0.404, p < 0.001 for total subjects),
adiponectin (r = 0.266, p = 0.004 for total sub-
jects), and MMP-9 (r = 0.254, p = 0.03 for COPD). 
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Introduction

Chronic obstructive pulmonary disease
(COPD), characterized by irreversible airflow
limitation; chronic airway inflammation, is the
third leading cause of morbidity and mortality
and bring about substantial health care burden in
the world1. Except suffering from the inflamma-
tory responses in respiratory system, COPD pa-
tients also have several extra-pulmonary mani-
festations, namely systemic inflammation, such
as emaciation, skeletal muscle dysfunction,
metabolic disorder and cardiovascular disorders2,
which will lead to abnormal expression of some
circulating biomarkers, such as C-reactive pro-
tein (CRP), interleukin (IL), tumor necrosis fac-
tor (TNF), matrix metalloproteinase (MMP) and
monocyte chemotactic protein (MCP)3,4. In re-
cent years, growing studies have focused on
seeking more biomarkers of COPD, offering
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more lines about the systemic inflammation of
COPD. It has been reported that “spilling-over”
of pulmonary inflammation, smoking, tissue hy-
poxia, lung hyperinflation, and skeletal muscle
dysfunction may be the possible origins of sys-
temic inflammation in COPD5. However, the ex-
act mechanisms of systemic inflammation in
COPD remain unclear6.

Angiopoietin-like proteins (ANGPTLs) are a
family of secreted proteins with a similar structure
consisting of an N-terminal signal sequence, a
unique region of variable length, a coiled-coil do-
main, and a large fibrinogen/angiopoietin like do-
main7,8. Angiopoietin-like protein 4 (ANGPTL4)
is a member of this family, which is expressed in
several tissues including liver, blood plasma, pla-
centa, small intestine, heart and adipose tissue9,10.
It has been demonstrated to regulate glucose
homeostasis, insulin sensitivity and lipid metabo-
lism, proliferation and apoptosis of vascular en-
dothelial cells11-13. Several recent researches have
shown that this multi-functional hormone also
plays role in regulating inflammatory respons-
es14,15. For example, ANGPTL4 expression in os-
teoblasts could be induced by IL-1β through c-Jun
N-terminal kinase (JNK)-mitogen-activated pro-
tein kinase (MAPK) signaling pathway16, and
could also be stimulated by hypoxia through acti-
vation of hypoxia induced factor (HIF)-1α and
peroxisome proliferator-activated receptors
(PPARs)17,18. Moreover, ANGPTL4 was involved
in LPS-induced lung injury19 and tissue remodel-
ing during lung injury20. Lu et al21 previously re-
ported that LPS, an activator of Toll-like receptor
(TLR)-4, and Zymosan, a stimulator of TLR2 in-
creased ANGPTL4 levels in liver, heart, muscle,
adipose tissue, and serum. 

Based on these studies above all, we learned
that ANGPTL4 was an acute phase protein and
had important functions in pulmonary inflamma-
tory diseases, which rationalized a speculation
that ANGPTL4 also played role in the COPD.
However, studies on the correlation between
COPD and ANGPTL4 are unavailable. There-
fore, we designed this preliminary clinical study
to explore whether ANGPTL4 is associated with
COPD.

Patients and Methods

Subjects
We recruited 73 COPD patients from the Out-

patient Department of West China Hospital and

40 smoking status, sex, Body Mass Index (BMI)
and age-matched healthy volunteers from the
hospital’s physical examination center from No-
vember 2013 to October 2014. All subjects expe-
rienced a chest X-ray and a standard lung func-
tion test using a Spirotel® spiro-meter purchased
from Mir Medical International Research Srl
(Rome, Italy). Patients with COPD were diag-
nosed according to Global Initiative for Chronic
Obstructive Lung Disease criteria, that is a low-
er-than-70% ratio of forced expiratory volume in
1 second to forced vital capacity (FEV1/FVC)
and (b) a less-than-12% increase in FEV1 after
inspiring bronchodilator1. None of them had ever
been given inhaled glucocorticoid or antibiotics,
and no one suffered an acute exacerbation within
the last 12 weeks before our study. We gathered
all the participants’ basic healthy information by
performing questionnaires and physical examina-
tions. Patients with coronary heart disease, meta-
bolic syndrome and other pulmonary diseases
were excluded. This study was approved by the
Institutional Review Board for Human Studies of
West China Hospital of Sichuan University, Chi-
na. Informed consents were obtained from all
volunteers.

Blood Sampling and Analysis of 
Circulating ANGPTL4 and Blood 
Parameters

The fasting blood samples of all subjects were
taken from cubital vein, and serum was isolated
immediately for detection. Circulating
ANGPTL4, CRP, adiponectin, TNF-α, MMP-9
and MCP-1 levels were determined using Human
Magnetic Luminex Screening Assay (LXSAHM;
R&D Systems, Inc. Minneapolis, MN, USA) on
bio-plex200 platform (Bio-Rad, Hercules, CA,
USA). The lower limits of detection were 86
pg/mL for ANGPTL4, 116 pg/mL for CRP, 148
pg/mL for adiponectin, 1.2 pg/mL for TNF-α,
13.6 pg/mL for MMP-9 and 9.9 pg/mL for MCP-
1. All procedures were carried out strictly ac-
cording to the manufacturer’s instructions. Ma-
nipulators performing tests were blinded to the
clinical characteristics of the subjects. The serum
lipid was measured in the Department of Labora-
tory Medicine of West China Hospital.

Statistical Analysis
Continuous data were expressed as mean ±

standard deviation (SD), whereas categorical da-
ta were presented as frequency and percent. After
the normal distributions of these data were test-
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ed, variables with skewed distributions such as
CRP, adiponectin, TNF-α, MMP-9 and MCP-1
were log-transformed before further analyses.
After the homogeneity of variance test, compar-
isons of parameters were analyzed by Student
unpaired t test, one-way analysis of variance or
Chi-square tests when appropriate. Pearson’s
correlation coefficient test was used for correla-
tion analyses. Data analyses were carried out
with SPSS 19.0 for Windows (IBM, Chicago, IL,
USA). p < 0.05 was considered to be the thresh-
old of statistical significance. Pictures were
drawn using Graphpad Prism5.0 (GraphPad Soft-
ware, San Diego, CA, USA).

Results

Characteristics of Subjects
Clinical characteristics of COPD and healthy

control subjects were summarized in Table I and
Table II. There were no differences between con-
trol subjects and COPD patients with respect to

the age, sex, BMI, smoking pack-years and
serum lipid. However, FEV1, FEV1 % predicted,
and FEV1/FVC between the two groups were sig-
nificantly different (p < 0.01). In multi-groups
analyses, the age, BMI, and blood oxygen satura-
tion of all the groups were similar. There were no
differences between smoking-COPD group and
healthy smokers in gender composition and
smoking pack years.

Increased serum ANGPTL4 Levels 
in Patients with COPD

As shown in Figure 1A, serum ANGPTL4 lev-
els of COPD patients (122.86 ± 38.59 ng/mL)
were significantly higher than that of healthy
controls (99.03 ± 31.84 ng/mL) (p = 0.001). In
addition, the circulating ANGPTL4 levels had
relationship with smoking history, because we
found that it was higher expressed in smoking-
COPD than in never-smoking COPD (131.71 ±
32.92 ng/mL versus 113.25 ± 42.34 ng/mL, p =
0.03), smoking healthy (103.70 ± 36.51 ng/mL, p
= 0.01) and never-smoking healthy (95.91 ±

Characteristic Healthy controls COPD p-value

Sex (m/f) 22/18 51/22 0.150*

Age 59.50±11.43 61.29 ± 10.83 0.412
Smoking status 0.329*

non-smoker (%) 24 (60) 34 (46.6)
former smoker (%) 5 (12.5) 9 (12.3)
current smoker (%) 11 (27.5) 30 (41.1)

Pack years (ever-smokers) 24.03 ± 12.45 28.09 ± 18.12 0.418
SO2 96.80 ± 1.64 96.48 ± 1.55 0.304
FEV1 (L) 2.56 ± 0.73 1.95 ± 0.49 ＜0.001
FVC (L) 3.38 ± 0.89 3.33 ± 0.69 ＜0.001
FVE1 % predicted 108.15 ± 16.35 81.21 ± 16.18 ＜0.001
FEV1/FVC 79.39 ± 5.58 58.98 ± 9.02 ＜0.001
BMI 23.72 ± 3.60 22.83 ± 2.70 0.138
TG (mmol/L) 1.64 ± 0.69 1.34 ± 0.62 0.062
TC (mmol/L) 4.72 ± 0.80 4.54 ± 0.83 0.368
HDL (mmol/L) 1.35 ± 0.34 1.51 ± 0.38 0.076
LDL (mmol/L) 2.67 ± 0.74 2.35 ± 0.81 0.105
ANGPTL4 (ng/mL) 99.03 ± 31.84 122.86 ± 38.59 0.001
CRP (ug/mL)# 1.08 ± 1.21 2.36 ± 2.88 0.001
Adiponectin (ug/mL)# 5.27 ± 2.37 7.76 ± 4.73 0.001
TNF-α (pg/mL)# 15.97 ± 22.60 14.58 ± 22.92 0.962
MMP-9 (ng/mL)# 337.49 ± 192.46 301.62 ± 268.51 0.077
MCP-1 (pg/mL)# 290.73 ± 86.00 332.26 ± 311.87 0.590

Table I. Characteristics of patients with COPD and healthy subjects.

Notes: Data are presented as mean ± SD. *: The chi-squared test was used to test the significance of the difference in gender
and smoker proportions. #: As distributions of these parameters were skewed, log-transformed values were used in the statisti-
cal analyses. Abbreviations: COPD: chronic obstructive pulmonary disease; SO2: oxygen saturation; FEV1: forced expiratory
volume in one second; FVC: forced vital capacity; BMI: Body Mass Index; TG: triglyceride; TC: total cholesterol; HDL: high
density lipoprotein; LDL: low density lipoprotein; ANGPTL4: angiopoietin-like protein 4; CRP: C-reactive protein; TNF-α:
tumor necrosis factor-α; MMP-9: matrix metalloprotein-9; MCP-1: monocyte chemotactic protein1.
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Characteristic NS-H S-H NS-COPD S-COPD p-value

Sex (m/f) 9/17 13/1 9/22 42/0 ＜0.001**

Age 61.00±10.01 57.25±13.29 60.57±10.89 61.95±10.89 0.563
BMI 23.64±3.73 23.85±3.52 23.43±2.60 22.27±2.70 0.181
Pack years 0 24.03±12.45 0 28.09±18.12 ＜0.001**

FEV1 (L) 2.23±0.66 3.06±0.53 1.82±0.42 2.06±0.53 ＜0.001
FVC (L) 2.81±0.78 3.97±0.51 2.98±0.55 3.65±0.65 ＜0.001
FVE1 % predicted 107.29±18.16 109.44±13.65 84.54±16.54 78.13±15.41 ＜0.001
FEV1/FVC 81.12±5.55 76.80±4.68 61.37±8.37 56.79±9.15 ＜0.001
SO2 97.13±1.30 96.31±1.99 96.49±1.29 96.47±1.77 0.310
TG 1.69±0.71 1.60±0.70 1.38±0.75 1.31±0.50 0.291
TC 4.68±0.70 4.59±0.59 4.38±0.81 4.68±0.83 0.368
HDL 1.29±0.41 1.41±0.23 1.51±0.40 1.52±0.37 0.285
LDL 2.78±0.89 2.56±0.58 2.12±0.70 2.54±0.87 0.081
ANGPTL4 95.91±28.71 103.70±36.51 113.25±42.34 131.71±32.92 0.001
CRP (ug/mL)# 1.07±1.18 1.09±1.29 1.41±1.59 3.38±3.45 0.001
Adiponectin (ug/mL)# 5.35±2.33 5.16±2.51 8.78±5.29 6.83±2.40 0.002
TNF-α (pg/mL)# 16.92±24.97 14.54±19.19 11.74±16.42 17.20±27.56 0.709
MMP-9 (pg/mL)# 360.45±202.21 303.06±177.48 243.31±188.90 355.33±318.33 0.115
MCP-1 (pg/mL)# 304.39±104.43 270.25±42.03 352.98±437.64 313.18±111.78 0.869

Table II. Characteristics of multi-groups.

Notes: Data are presented as mean ± SD. #: The data were log-transformed in the statistical analyses. **: There’s no difference
between healthy smokers and smokers with COPD. Abbreviations: NS-H: never smoking-healthy; S-H: smoking-healthy (in-
cluding former smokers); NS-COPD: never smokers with chronic obstructive pulmonary disease; S-COPD: smokers with
chronic obstructive pulmonary disease (including former smokers); SO2: oxygen saturation; FEV1: forced expiratory volume in
one second; FVC: forced vital capacity; BMI: Body Mass Index; TG: triglyceride; TC: total cholesterol; HDL: high density
lipoprotein; LDL: low density lipoprotein; ANGPTL4: angiopoietin-like protein 4; CRP: C-reactive protein; TNF-α: tumor
necrosis factor-α; MMP-9: matrix metalloproteinase-9; MCP-1: monocyte chemotactic protein1.

Figure 1. Levels of ANGPTL4 in the plasma from healthy group and chronic obstructive pulmonary disease (COPD) group. A,
COPD patients had a significantly elevated ANGPTL4 levels when compared with healthy controls (p = 0.001). B, ANGPTL4
was higher expressed in smoking-COPD than in never-smoking COPD (p = 0.03), smoking healthy (p = 0.01) and never-smok-
ing healthy (p < 0.001). Circulating ANGPTL4 levels were measured using multiplex enzyme-linked immunosorbent assay. The
expression of ANGPTL4 was presented as the mean (error bar) and compared by unpaired Student’s t-test. (*: p < 0.05). Abbre-
viations: COPD: chronic obstructive pulmonary disease; ANGPTL4: angiopoietin-like protein 4; NS-H: never smoking-healthy;
S-H: smoking-healthy (including former smokers); NS-COPD: never smokers with chronic obstructive pulmonary disease; S-
COPD: smokers with chronic obstructive pulmonary disease (including former smokers).
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28.71 ng/mL, p < 0.001) (Figure 1B). Similar re-
sults were found in CRP, adiponectin (Tables I
and II). 

ANGPTL4 was Correlated with Lung 
Function and Other Serum Biomarkers

Serum levels of ANGPTL4 correlated inverse-
ly with FEV1 % predicted in COPD and in all
subjects (r = -0.450, p < 0.001; r = -0.369, p <
0.001, respectively, Figure 2A). Similar results
were found between ANGPTL4 and FEV1/FVC
(r = -0.383, p = 0.001 for COPD; r = -0.461, p <
0.001 for all participants, Figure 2B). Converse-
ly, ANGPTL4 levels correlated positively with
CRP in patients and in all enrolled subjects (r =
0.312, p = 0.007; r = 0.404, p < 0.001, respec-
tively, Figure 3A). Moreover, ANGPTL4 was al-
so associated with adiponectin in total subjects (r
= 0.266, p = 0.004, Figure 3B) and MMP-9 in
COPD (r = 0.254, p = 0.03, Figure 3C), whereas
ANGPTL4 did not correlate with TNF-α or
MCP-1. All the correlation coefficients were
summarized in the Table III. 

Discussion

In this study, we investigated the circulating
ANGPTL4 levels in 73 COPD cases and 40 con-
trols using multiplex enzyme-linked immunosor-
bent assay. We observed that the serum levels of
ANGPTL4 were remarkably elevated in COPD

patients, and that circulating ANGPTL4 had rela-
tionship with smoking history. Further analyses
demonstrated that ANGPTL4 levels had signifi-
cant associations with indicators of lung function
decline (FEV1 % predicted and FEV1/FVC) in
COPD patients and systemic inflammation (CRP,
adiponectin, and MMP-9). To the best of our
knowledge, this is the first study to explore the
associations between ANGPTL4 with lung func-
tion and systematic inflammation in COPD.

The angiopoietin-like proteins were a family
of secreted proteins that played important roles
in energy metabolism9,22. Furthermore, It has
been proved that ANGPTL4 might also play role
in other conditions, such as acute phase re-
sponse21, rheumatoid arthritis23, carcinoma24, hy-
poxic (low oxygen) conditions25, oxidative
stress26, pneumonia27 and lipopolysaccharide-in-
duced acute lung injury19. Previous studies have
measured the circulating ANGPTL4 levels in
several diseases23, 24,28, 29. However, whether
ANGPTL4 is related with COPD was not cov-
ered in previous studies.

In our study, we observed a marked elevation
of serum ANGPTL4 levels in COPD patients, in-
dicating ANGPTL4 might contribute to the
pathogenesis of COPD, being accordant with nu-
merous indirect evidences linking ANGPTL4
with this disease. Firstly, LPS and several cy-
tokines (Tumor necrosis factor-α (TNF-α), inter-
leukin (IL)-1β, and interferon (IFN)-γ) could in-
crease the expression of ANGPTL4 in heart,

Figure 2. Correlations between serum ANGPTL4 levels and lung function (FEV1 % predicted, FEV1/FVC). The orange solid
line denotes the line of best fit in COPD, the blue one represents the line of best fit in all subjects, and Pearson’s correlation
coefficient is presented as an r-value. Abbreviations: COPD: chronic obstructive pulmonary disease; ANGPTL4: angiopoietin-
like protein 4; FEV1: forced expiratory volume in one second; FVC: forced vital capacity.
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Figure 3. Correlations between serum levels of ANGPTL4 with CRP, MMP-9, and adiponectin. CRP, MMP-9 and
adiponectin were log-transformed in the statistical analyses. The orange solid line denotes the line of best fit in COPD, the
blue one represents the line of best fit in all subjects, and Pearson’s correlation coefficient is presented as an r-value. Abbrevia-
tions: COPD: chronic obstructive pulmonary disease; ANGPTL4: angiopoietin-like protein 4; CRP: C-reactive protein; MMP-
9: matrix metalloprotein-9.

ANGPTL4 (in COPD) ANGPTL4 (in total subjects)

FEV1 % predicted r = -0.450, p＜0.001 r = -0.369, p＜0.001
FEV1/FVC r = -0.383, p = 0.001 r = -0.461, p＜0.001
CRP# r = 0.312, p = 0.007 r = 0.404, p＜0.001
Adiponectin# r = 0.153, p = 0.197 r = 0.266, p = 0.004
MMP-9# r = 0.254, p = 0.030 r = 0.140, p = 0.138
TNF-α# r = 0.009, p = 0.940 r = 0.038, p = 0.688
MCP-1# r = -0.700, p = 0.557 r = 0.023. p = 0.812

Table III. Correlations between ANGPTL4 and other parameters. 

Notes: The correlations between variables were analyzed using Pearson’s correlation analysis. Pearson’s correlation coeffi-
cient is presented as an r-value. #: As distributions of these parameters were skewed, log-transformed values were used in the
statistical analyses. Abbreviations: COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one sec-
ond; FVC: forced vital capacity; ANGPTL4: angiopoietin-like protein 4; CRP: C-reactive protein; TNF-α: tumor necrosis fac-
tor-α; MMP-9: matrix metalloprotein-9; MCP-1: monocyte chemotactic protein1.



muscle, and adipose tissue21. It was well recog-
nized that IL-1β and TNF-α could be induced in
COPD30,31, and that IFN-γ could cause pulmonary
emphysema in the lung of adult murine32. This
might be one of the explanations why the serum
ANGPTL4 levels were increased in COPD. Sec-
ondly, LPS could induce the expression of
ANGPTL4 in human alveolar epithelial A549
cells and in the lung tissues of mice by promot-
ing nuclear factor kappa B (NF-kB) p65 expres-
sion and suppressing sirtuin (SIRT1) expres-
sion19. It has been reported that NF-KBp65 was
over-expressed in the lung tissue from COPD pa-
tients33, and SIRT1 was decreased in the lung tis-
sue of smokers and COPD patients34. We could
deduce that the up-regulation of ANGPTL4 in
COPD patients might have correlations with the
activation of NF-KB and the reduction of SIRT1.
Besides, ANGPTL4 could be induced by the
transforming growth factor-β (TGF-β)35. TGF-β
has been proved to be elevated in COPD, and
participate in the inflammatory and remodeling
process of airway disease (including COPD)36.
Moreover, protein kinase C (PKC) activators, in-
cluding phorbol-12-myristate-13-acetate (PMA)
and platelet-derived growth factor α could in-
duce ANGPTL4 in normal lung cell types and
carcinoma cell lines. In human airway smooth
muscle (HASM) cells, PMA induced ANGPTL4
through activating the PKC, extracellular
signal-regulated kinase (ERK), and JNK signal
pathways20. To our knowledge, the activations of
these signal pathways were also involved in the
physiopathology of COPD37-40. Although the ex-
act mechanism of the increase of ANGPTL4
could not be elucidated, all the evidences above
predicted the potential role of ANGPTL4 in
COPD and our study extended the story by pro-
viding direct evidence for the first time that
ANGPTL4 may be involved in COPD. 

In addition, we also found ANGPTL4 levels
were higher in smokers with COPD than in nev-
er-smokers with COPD, healthy smokers and
healthy never-smokers, indicating that circulat-
ing ANGPTL4 levels had relations with smoking
history and perhaps different mechanisms exist
between smokers-COPD and never-smokers
COPD. Due to the limited subjects within this
study, we can’t make a final conclusion whether
the differences between COPD smokers with
COPD non-smokers and healthy non-smokers at-
tributed to the difference of smoking status and
gender. However, the result that the expression
of ANGPTL4 in smokers with COPD differed

from smokers without COPD suggested that
ANGPTL4 might be involved in the develop-
ment of COPD induced by smoking. 

More importantly, we also observed that there
was an inverse correlation between ANGPTL4
and lung function (FEV1 % predicted and
FEV1/FVC) in patients and in all participants, in-
dicating that ANGPTL4 had relationship with the
severity of airway obstruction. Previous studies41

have shown that increase in the thickness of
small airways, loss of parenchymal caused by
emphysema, and mucus hypersecretion con-
tributed to the airway obstruction in COPD. De-
spite the evidences linking ANGPTL4 with this
COPD above, the exact role of ANGPTL4 in air-
flow obstruction could not be elucidated and
needed further researches. Meanwhile, our pre-
sent study identified that ANGPTL4 correlated
positively with CRP, adiponectin and MMP-9.
CRP was an acute phase protein that is synthe-
sized mainly by the hepatocytes in response to
inflammation or tissue damage42. Matrix metal-
loprotease (MMP)-9, an elastolytic endopepti-
dase released by inflammatory cells such as ac-
tivated macrophages, has been thought to be in-
volved in the pathogenesis of COPD43. Circulat-
ing CRP and MMP-9 levels were higher in
COPD, and were associated with FEV1 decline,
thus they have been regarded as valid biomarker
of systemic inflammation in COPD3,44. There-
fore, the positive correlations between
ANGPTL4 with CRP and MMP-9 in COPD pa-
tients suggested that ANGPTL4 might function
as a biomarker of the severity of systemic in-
flammation in COPD. Adiponectin, a well-
known adipokine, was predominantly secreted
by adipocytes and had anti-inflammatory, anti-
atherosclerotic, and anti-diabetic properties45.
Serum adiponectin levels were elevated in
COPD and contributed to metabolic derange-
ments in the pathophysiology of emphysema46.
The result that ANGPTL4 correlated positively
with adiponectin indicated that ANGPTL4
might contribute to the metabolic disturbance in
COPD. Of cause, larger studies should be con-
ducted to figure out how ANGPTL4 was in-
duced in COPD and which signaling pathways
were involved in during the pathogenesis of
COPD. 

This study aimed to investigate whether
ANGPTL4 has correlation with COPD. The re-
sults confirmed our hypothesis by showing
serum ANGPTL4 levels were significantly
higher in COPD and have relations with pul-
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monary function and systemic inflammation.
However, the relatively small number of sub-
jects meant that we could not assess the rela-
tions between ANGPTL4 with lung function
and inflammation in different stages of COPD
and might not draw an absolutely right conclu-
sion. Because the majority of our COPD pa-
tients were characterized by relatively mild air-
way obstruction, additional studies recruiting
patients with more severe COPD are needed to
verify our findings. Moreover, since we chose
only 4 indicators of systemic inflammation
(CRP, TNF-α, MMP-9 and MCP-1) as the indi-
cators of inflammation, we also couldn’t ex-
plain how ANGPTL4 contributes COPD and
further studies are needed to elucidate the po-
tential mechanisms under the findings presented
in our study. In addition, without computed to-
mography to detect the presence of emphysema,
we could not illuminate how ANGPTL4 corre-
lated with lung function and inflammation in
different phenotypes of COPD.

Conclusions

Despite the limitations of our present study,
this is the first evidence that ANGPTL4 may
play role in COPD. Combined analysis of the
correlation of serum ANGPTL4 concentration
with lung function and inflammation indicators
of COPD gives us a clue that ANGPTL is in-
volved in airway obstruction and systemic in-
flammatory reaction of COPD, and it has a latent
ability of serving as a systemic biomarker for
COPD severity. This study provides a new idea
to further understand the mechanism responsible
for the pathogenesis and development of COPD.
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