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SUMMARY

Chronic obstructive pulmonary disease (COPD) is a common disease which negatively affects
living quality and longevity of patients. Unfortunately, current COPD treatments are not radical.
COPD is characterized by persistent neutrophil infiltrations mediated by inflammatory cytokines
including interleukin (IL)-1B and IL-8 in the airway. Mesenchymal stem cells (MSCs) have been
proven to suppress inflammation, modulate the immune system and can be regenerative. Allogeneic
MSCs have been used to treat COPD patients across the world and produced positive clinical
outcomes. In this study, we evaluated plasma IL-1p and IL-8 concentrations in 10 stage-D COPD
patients before being transplanted with allogeneic MSCs derived from umbilical cord tissues (UC-
MSCs) activated by platelet-rich plasma (PRP) and at 4 follow- ups (after 1, 3, 7, 12 months), as
well as determined their associations with COPD clinical and sub-clinical parameters. Plasma IL-1
and IL-8 concentrations were measured using Multiplex Immunoassay. We found that plasma IL-8
levels were significantly reduced from 3.2 to 1.9 pg/ml after 12 months of treatment which is
accompanied by the notable decrease in C-reactive protein (CRP). Exacerbation episodes were
significantly decreased from 3 to 1. Plasma IL-1p levels were positively correlated with I1L-8 levels
and white blood cell (WBC) levels. Parallel measurements of plasma IL-1B and IL-8 may help
assess the disease progression of COPD patients after the treatment with UC- MSCs and PRP.
Blockage of IL-1f or IL-8 could be a valid strategy for the prevention and control of COPD.
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INTRODUCTION

COPD is a lethal respiratory disorder with
increasing incidence throughout the world.
According to The Global Burden of Disease
Study, the prevalence of COPD in 2016 was
251 million cases worldwide. Annually,
approximately 3.2 million deaths are caused by
COPD, which accounted for 5% of global
deaths. Of which, 90% of the COPD deaths
occur in low- and middle-income countries
(World Health Organization 2017). In Vietnam,
the incidence of COPD observed in the male
population aged 40 and above is 7.1%, whereas
this rate in the female population within the
same age range is 1.9% (World Health
Organization 2017).

COPD is mainly caused by chronic exposure
to environmental pollution including noxious
gases, particles or cigarette smoke giving rise to

an imbalance  between  protease and
antiprotease,  dysregulation  of  oxidant-
antioxidant actions and chronic airway
inflammation, contributing to irreversible

airway damage in terminal bronchioles or
alveoli (Zou et al. 2017). Airway inflammation
further leads to systemic inflammatory response
and other COPD-related manifestations. Acute
exacerbations of chronic obstructive pulmonary
disease (AECOPD) is defined as sudden
worsening in airway function and respiratory
symptoms in patients with COPD. AECOPD
can range from self-limited diseases to severe
respiratory failure that requires mechanical
ventilation (Maclntyre and Huang 2008).
Bacterial infections are the most common
causes of AECOPD in highly susceptible
patients. Other causes can be viral infection, air
pollution and cardiac dysfunction (Sapey and
Stockley 2006).

Chronic COPD inflammation is
characterized by the release of a plethora of
inflammatory cytokines, especially 1L-8 and IL-
1B. IL-8 is a neutrophil chemoattractant and
activator which gives rise to increased
intracellular calcium concentration, exocytosis
with release of enzymes and proteins from
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intracellular  storage organelles, and a
respiratory  burst. IL-8 also facilitates
leukotriene B4 production in sputum from
COPD patients which may contribute to the
chemotactic activity. Effector cells such as
activated macrophages and T-cells can also
produce leukotriene B4, IL-8 and TNF-a
capable of maintaining the neutrophilic
inflammation. Leukotriene B4 can stimulate
polymorphonuclear leukocytes (PMN) to
produce more IL-8, creating a feedback
mechanism to ensure consistent influx of PMN
to inflammatory sites (McCain et al. 1994). In
addition, IL-1p is upregulated in inflamed
airways and induces many cell types to secret
other cytokines such as IL-1, -2, -3, -4, -5, -6
and -8 and tumor necrosis factor (TNF). A
recent study has shown that IL-1p stimulates the
production of IL-8 in healthy human bronchial
epithelial cells (Khan et al. 2014), thus,
promotes neutrophil recruitment and activation.
Together  with  TNF-a, IL-1f  induces
intercellular adhesion molecule (ICAM)-1
expression on endothelial cells, permitting trans
endothelial migration of leukocytes into
peripheral tissues (Chung 2001).

Chronic inflammation in COPD is also
represented by an increment in C- reactive
protein (CRP) level. CRP is an acute
inflammatory protein that raises up to 1,000-
fold at sites of infection or inflammation and is
synthesized primarily in liver hepatocytes
(Sproston and Ashworth 2018). Increased serum
CRP in individuals with airway obstruction
predicts future hospitalization and death from
COPD (Dahl et al. 2007). Increased levels of
IL-8, IL-1B and CRP have been found at COPD
exacerbation compared with the stable state
(Sapey and Stockley 2006, R.Hammad et al.
2015).

Current COPD therapies have been mainly
focusing on relieving the symptoms instead of
radical treatment. Thus, intensive research has
been carried out to develop stem cell therapies
which can repair or replace the damaged
pulmonary structures which have been damaged
by toxic substances from cigarette smoke (CS)
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or polluted air, with a focus on mesenchymal
stem cells (MSCs). Mesenchymal stem cells
(MSCs) are a heterogeneous group of cells that
can be harvested from bone marrow, adipose
tissue, or the umbilical cord. MSCs can create a
local immunosuppressive and tissue renewing
microenvironment. Regarding the tissue repair
capacity, MSCs have been shown to express
Clara cell secretory protein (CCSP), cystic
fibrosis transmembrane conductance regulator
(CFTR), surfactant protein C, thyroid
transcription factor-1 mRNA, which are crucial
for lung epithelium architecture (Sueblinvong et
al. 2008). Moreover, MSCs secret paracrine
factors such as anti-inflammatory prostaglandin
E2 (PGE2), transforming growth factor beta
(TGF-B) to attenuate T  cell-dependent
inflammation (Gazdic et al., 2015) while
suppressing proinflammatory cytokines such as
interleukin (IL)-1p, IL-6, tumor necrosis factor
(TNF)-a, INF-y and IL-8 (Chung 2001). MSCs
have been studied over the last two decades and
showed promising clinical results on COPD
patients.

The objectives of this study was to (1)
evaluate plasma interleukin IL-1B and IL-8
levels and to (2) determine the correlations of
these two inflammatory cytokines with the
COPD sub-clinical parameters (blood count and
biochemistry) and with each other in patients
with COPD following UC-MSCs and platelet
rich plasma transplantation.

MATERIALS AND METHODS
Patient selection

This was pilot clinical trial carried out at the
Center of Internal Respiration, Miliraty Hospital
103 and Institute of Biomedicine and Pharmacy,
Vietnam Military Medical University (VMMU).
Ten male patients with clinical and laboratory
diagnosis of COPD were enrolled in this study
which belonged to the subject number
KC.10.15/16-20. A control group was not
provided because this study focused on
evaluating the changes in plasma IL-1p and IL-

8 levels of COPD patients before and after
treatment.

Qualified patients, after consenting to
participate in our study, received an intravenous
infusion of standardized mesenchymal stem
cells derived from umbilical cord tissues
activated by platelet-rich plasma at a dose of 1.5
million cells per kilogram of body weight. After
the infusion, patients were monitored at the
hospital and periodically re-examined at 1
month, 3 months, 7 months and 12 months.

Patients were transplanted with allogeneic
mesenchymal stem cell derived from umbilical
cord tissues (UC-MSCs) and platelet rich

plasma (PRR) via intravenous infusion
according to the protocol approved by
Independent Ethics Committee (4805/QD-

HVQY). The detailed protocol were described
by Phuong et al. 2020. All participants (COPD
patients and umbilical cord donors) provided
written informed consent.

Specimen collection

Blood samples were collected at five time
points including (1) before and four scheduled
follow-ups at (2) one, (3) three, (4) seven, (5)
twelve months after MSCs transplantation.
These samples were used to measure plasma IL-
1B and IL-8 concentrations, Complete Blood
Count (WBC, Neu%, Lymph%) and Blood
biochemistry [C reactive protein (CRP)]. Blood
was drawn in vacuum blood tube and
centrifuged at 1,500 x g for 20 minutes in
Eppendorf  Centrifuge 5430 (Eppendorf,
Germany) within 60 minutes after collection.
The plasma supernatants were frozen at -80°C
until analysis. COPD exacerbations were
collected from medical records.

Measurements of plasma IL-1p and IL-8
levels

Plasma IL-1p and IL-8 concentrations were
measured using the ProcartaPlex™ Multiplex

Immunoassay in accordance with the
manufacturer’s protocols (Thermo Fisher
Scientific, USA). The assay resembled



sandwich ELISA and can be wused to
simultaneously detect a large number of
analytes (Figure 1). The sample is added to a
mixture of color-coded beads which are pre-
coated  with  analyte-specific  capture
antibodies. The antibodies bind to the target
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specifically recognizing the target analytes are
added to form an antibody-antigen sandwich.
Phycoerythrin (PE)-conjugated streptavidin is
added and binds to the biotinylated detection
antibodies. Beads were read on a dual-laser
flow-based detection instrument Luminex®
200™ (Thermo Fisher Scientific, USA).
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Figure 1. ProcartaPlex™ Multiplex Immunoassay Principle. (1) The sample is added to a mixture of color-
coded beads, pre-coated with analyte-specific capture antibodies. The antibodies bind to the analytes of
interest. (2) Biotinylated detection antibodies specific to the analytes of interest are added and form an
antibody-antigen sandwich. Phycoerythrin (PE)-conjugated streptavidin is added. It binds to the biotinylated
detection antibodies. (3) Beads are read on a dual-laser flow-based detection instrument, such as the Luminex
200™ or FlexMap® analyzer. One laser classifies the bead and determines the analyte that is being detected.
The second laser determines the magnitude of the PE-derived signal, which is in direct proportion to the

amount of analyte bound. [Adapted from (R&DSystems)].

Statistical analysis

Data was collected and analysed by SPSS
version 26.0 (IBM Corporation, Armonk, NY,
USA). Data were shown as the mean + standard
deviation (SD). Paired- samples t-test was used
to compared plasma IL-1B and IL-8 levels
before and after treatment. Correlations between
plasma IL-1p and IL-8 levels and blood count as
well as blood biochemistry (CRP) were
performed using Pearson methods. A two-tailed
p<0.05 was considered significant.

RESULTS

Changes in plasma IL-1p, IL-8 levels, total
blood counts and CRP

The sub- clinical outcomes before and after
treatment of COPD patients (n=10) were
compared in Figure 2 and Table 1.

The increase in plasma IL-1f level after 12
months of treatment could be explained by the
fact that some patients suffered exacerbations at
this critical time point, thus, had higher plasma
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IL-1B levels than stable COPD patients. After
12 months, plasma IL-8 level was significantly
reduced by nearly a half which was
accompanied by the significant decrease in
exacerbation episodes (p< 0.05), suggesting a
therapeutic effect of MSCs transplantation.
Neutrophil levels were significantly reduced
after only 1 month of treatment (p< 0.05). In the
contrary, the notable increase in lymphocyte
levels suggested a state of chronic inflammation
in COPD patients. We also observed a strong
reduction in CRP level after 12 months,
indicating that inflammation was notably
suppressed (p< 0.05).

Changes in plasma IL-1p, TL-8 levels, total
blood counts and CRP between three age
groups

To primarily assess the beneficial effect of
the MSCs transplantation on different age
groups, we categorized patients into 3
subgroups: (1) 1 patient aged 50-59, (2) 5
patients aged 60-69 and (3) 4 patients aged 70-
79. Figure 3 and Table 2 summarize the results.
The plasma IL-1p level at the time point (5) of
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the only patient belonged to the 50-59 age group
was abnormally high (20.8 pg/ml), indicating a
possible exacerbation. The most significantly
improved parameter of this patient is the
amount of exacerbations, which was reduced
from 4 times before the treatment to only 1 time
within 12 months post-treatment. However, this
may be a case, thus the obtained results were
not representative for all the COPD patients at
ages of 50-59.

The plasma IL-1B levels in both age groups
60-69 and 70-79 did not change significantly
throughout the period. In the other hand, the
levels of plasma IL-8 were reduced by 34% (age

group 60- 69) and 38.7% (age group 70- 79)
compared with those before the treatment, but
these reductions were not statistically
significant. Patients aged 60- 69 presented
significantly improved Neutrophil level (Neu)
after 3 months of stem cell treatment (p< 0.05).
The CRP value were decreased by
approximately 70% after 12 months of
treatment in both age groups 60-69 and 70-79,
however, this reduction is only significant for
the latter (p< 0.05). Regarding the
exacerbations, we also observed a visible
decrease in both age groups 60-69 (from 3 to
1.6) and 70-79 (from 3.3 to 1.3) but these results
were not statistically significant.
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Figure 2. Sub-clinical outcomes before and during
follow- up period of COPD patients (n=10).
Abbreviations: WBC, White blood cell; Neu,
Neutrophil; Lymph, Lymphocyte; CRP, C reactive
protein; IL, Interleukin; *p < 0.05.
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Table 1. Comparisons in sub-clinical outcomes of COPD patients (n=10) before and after treatment.

Outcome T1 T2 p21* T3 p3.1* Ta pa1* Ts ps.1*
Plasma IL-1B and IL-8 concentrations (pg/ml)
IL- 18 2.6+1.9 3.5+2.6 |p>0.05| 29+1.1 |p>0.05| 52+53 |p>0.05| 7.1+7.0 |p>0.05
(pg/ml) | (0.7-7.1) | (0.4-8.2) (1.7- 4.6) (0.4-19.2) (0.4- 20.8)
IL-8 p> 0.05 p> 0.05 p> 0.05 p< 0.05
3.2+23 3.4+2.4 7.9+ 10.1 3.9+5.9 1.9+15
(pg/ml)
(1.8-5.9) | (1.3-6.6) (0.7-19.4) (0.2-16.7) (0.1- 3.8)
Blood count and biochemistry
WBC 9.5+2.3 | 859+1.3 [p>0.05| 7.77+1.7 |p>0.05| 9.6+£4.2 |p>0.05| 7.842.2 |p<0.05
9
(10°L) (6.2- 12.6) | (7.2- 10.6) (5.56-10.8) (5- 18.02) (5.8-11.4)
Neu (%) | 73.7£11.8| 50.9+£5.9 |p<0.05| 57.7+ 6.7 | p<0.05|61.6+17.3 | p>0.05| 55.7+ 7.0 | p<0.05
(58,7-92,5) | (41.8-59.7) (48.8-69.6) (20.3-83.4) (43.8-69.2)
Lymph | 14.9+8.0 | 31.1+9.1 |p>0.05| 27.6+5.1 |p<0.05|22.6+11.5|p>0.05| 28.7+6.5 | p<0.05
0,
(%) (6.1-29.3) |(19.7-44.5) (17.2-31.6) (5.8-48.4) (17.7-40.7)
CRP 11+10.7 5.9+6.1 |p>0.05| 9.1+ 15.1 |p>0.05| 20.9+34.9 | p>0.05 | 3.04+3.5 |p<0.05
(mg/L) (1.3-32.9) |(1.06-15.7) (0.6- 49.2) (0.8-114) (0.32-12.5)
Exacerba 3t1 1+1.1 |p<0.05
-tions 2-5) (- 4)

Statistics is mediant standard deviation (interquartile range). *p value was calculated based on Paired-
samples t test comparing outcomes before treatment with those at each follow-up (1, 3, 7 and 12 months).
Abbreviations: WBC, White blood cell; Neu, Neutrophil; Lymph, Lymphocyte; CRP, C- reactive protein; IL,
Interleukin; T1, Before treatment; T2, After 1 month; T3, After 3 months; T4, After 7 months; Ts, After 12 months.
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Figure 3. Sub-clinical outcomes before and during follow-up period by age groups; (1) 50-59 years old, (2) 60-
69 years old and (3) 70-79 years old. Abbreviations: WBC, White blood cell; Neu, Neutrophil; Lymph,
Lymphocyte; CRP, C reactive protein; IL, Interleukin; *p < 0.05.
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Table 2. Comparison of sub-clinical outcomes before and after treatment between three age groups: (1) 50-59
years old, (2) 60-69 years old and (3) 70-79 years old.

Outcome | T | T, | p21* | T3 | Ps1* | T, | Pas1* | Ts | Ps..*

IL-1B (pg/ml)
50- 59 0.7 8.2 No data 4 20.8
(n=1)
60- 69 3.0x2.4 2.3+£22 p> 0.05 2.6+x1.2 p> 0.05 3.3+ 2.9 p> 0.05 6.1+ 5.1 p>0.05
(n=5) (1.2-7.1) (0.4-5.6) (1.7- 3.4) (0.4- 7.6) (0.5- 14.0)
70- 79 27+15 3.8£1.8 p< 0.05 3.1+ 1.3 p> 0.05 7.9+ 7.6 p> 0.05 2.9+ 3.6 p>0.05
(n=4) (1.2-4.7) (2.0- 6.2) (2.2- 4.6) (2.8-19.2) (0.4-5.4)

IL-8 (pg/ml)
50- 59 3.1 6.6 No data 5.4 3.6
(n=1)
60- 69 3.2+1.7 28+1.1 p> 0.05 2.1+2 p> 0.05 1.6+ 0.9 p> 0.05 2.1+1.4 p>0.05
(n=5) (1.8-5.9) (1.3- 3.8) (0.7- 3.5) (0.9-3.1) (0.1- 3.8)
70-79 3.1+ 0 2.8+ 0.7 p> 0.05 7.2+£8.1 p> 0.05 5.8+ 7.4 p>0.05 1.9+ 1.7 p>0.05
(n=4) (3.1-3.1) (1.8-3.1) (3.1-19.4) (0.2-16.7) (0.7-3.1)

WBC (K/pL)
50- 59 No data No data 9.2 12.9 11.4
(n=1)
60- 69 10.7+£ 1.8 8.6+ 1.3 p> 0.05 7.6+2 p> 0.05 7.6+2.2 p> 0.05 7.7+2 p>0.05
(n=5) (8.6-12.6) (7.2-9.8) (5.6- 10.8) (5.0- 11.0) (6.1- 10.0)
70- 79 8.3t 2.3 |8.6+ 1.5(7.3-| p>0.05 7.7+ 1.7 p>0.05 | 11.2+5.8 | p>0.05 7.0+ 1.8 p>0.05
(n=4) (6.2-11.5) 10.6) (6.1- 9.4) (6.3- 18.0) (5.8-9.7)

Neu (%)
50- 59 No data No data 69.6 75.7 69.2
(n=1)
60- 69 80.2+11.9 48.6+1.8 | p>0.05 | 56.7+6.2 | p<0.05 | 52.2+18.3 | p>0.05 | 55.7+5.3 | p<0.05
(n=5) (67.1-92.5) | (47.3-50.6) (48.8-65.2) (20.3-65.1) (51.1-64.7)
70-79 67.3£ 8.4 52.7+ p> 0.05 55.2+ p>0.05 | 69.7+12.3 | p>0.05 52.315.7 p>0.05
(n=4) (58.7-78.6) | 7.7(41.8- 4.3(50.3- (55.2-83.4) (43.7-55.4)
59.7) 58.5)

Lymph (%)
50- 59 No data No data No data 14.9 21.2
(n=1)
60- 69 12,4+ 75 34.7+58 | p>0.05 | 25.4+6.1 | p>0.05 | 29.1+11.4 | p<0.05 | 27.7£6.3 | p<0.05
(n=5) (6.1-21.4) | (28.5-40.0) (17.2-31.6) (17.8-48.4) (17.7-34.9)
70-79 17.4+ 8.8 28.4+ 11 p>0.05 | 28.8+£28 | p>0.05 | 16.5£9.1 | p>0.05 | 31.8£6.3 | p>0.05
(n=4) (8.0-29.3) | (19.7-44.5) (25.5-30.6) (5.8- 27.7) (26.8-40.7)

CRP (mg/L)
50- 59 No data No data 9.6 6.3 1.9
(n=1)
60- 69 14.3+ 14.9 3.5+ 3.2 p> 0.05 49+ 7.4 p>0.05 | 11.5+15.6 | p>0.05 3.9+ 4.9 p>0.05
(n=5) (1.3- 32.9) (1.1- 8.0) (0.6- 18.0) (0.8- 38.5) (0.3-12.5)
70- 79 7.7+ 3.9 15.7 p>0.05 | 14.2+23.3 | p>0.05 | 36.4+52.7 | p>0.05 2.3+15 p< 0.05
(n=4) (2.7-10.9) | (15.7-15.7) (1.9- 49.2) (2.5-114.1) (1.1- 4.6)

Exacerbation episodes

50- 59 4 1
(n=1)
60- 69 3.0+£1.0 1.6+ 1.3 p>0.05
(n=5) (2-4) (1-4)
70-79 3.3+ 1.3 1.3+ 1.0 p>0.05
(n=4) (2-5) (0-2)

Statistics is mediant standard deviation (interquartile range). *p value was calculated based on Paired-
samples t test comparing outcomes before treatment with those at each follow-up (1, 3, 7 and 12 months).
Abbreviations: WBC, White blood cell; Neu, Neutrophil; Lymph, Lymphocyte; CRP, C- reactive protein; IL,
Interleukin; T1, Before treatment; Tz, After 1 month; Ts, After 3 months; Ta, After 7 months; Ts, After 12 months.
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Association of plasma IL-1p or IL-8 levels
with blood count and blood biochemistry
(CRP levels) in COPD patients

Table 3 showed all possible correlations
between blood count, CRP and the plasma
levels of IL-1p or IL-8 but only significant

correlations (p< 0.05 and p<0.01) were
illustrated in Figure 4. The WBC levels had
significant positive correlations with both
plasma IL-1B levels (r=0.833, p< 0.01; Figure
4A and plasma IL-8 levels (r=0.665, p< 0.05;
Figure 4B).

Table 3. Association of plasma IL-18 or IL-8 levels with blood count and CRP.

IL-1B IL-8
WBC (10°/L) r=0.833 p <0.01 r=0.665 p <0.05
Neu (%) r=0.560 p > 0.05 r=0.441 p >0.05
Lymph (%) r=-0.539 p > 0.05 r=-0.343 p>0.05
CRP (mg/L) r=-0.343 p > 0.05 r=0.214 p>0.05

WBC, White blood cell; Neu, Neutrophil; Lymph, Lymphocyte; CRP, C reactive protein. Data was analysed

using Pearson method.
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Figure 4. Association of WBC with plasma IL-1B levels (A) and IL-8 levels (B). Abbreviations: WBC, White
blood cell; IL, Interleukin. Data was analysed using Pearson method.

The correlation between plasma IL-1p and
IL-8 levels in COPD patients

There was a significant positive correlation
between the plasma IL-1B levels and the levels
of IL-8 in COPD patients (r= 0.716, p< 0.05,

Figure 5A). Additional regression analysis
demonstrated that IL-1 might be a critical
factor giving rise to the elevation of IL-8 in
patients with COPD (R?= 0.512, regression
coefficient= 0.397, Figure 5B).
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IL-8 levels in COPD patients. (B) Regression analysis

with IL- 8 as dependent variable. Abbreviations: IL, Interleukin.

DISCUSSION

We have obtained some important findings
from the study, which are (1) plasma IL-8 levels
were significantly reduced in COPD patients
after 12 months of MSCs transplantation which
is accompanied by the notable decrease in C-
reactive protein (CRP), WBC and Neu% (p<
0.05) and (2) more prominently, plasma IL-1p
levels were positively correlated with 1L-8
levels and white blood cell (WBC) levels.

Circulating C-reactive protein (CRP) levels
are a biomarker of systemic inflammation and a
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significant  predictor of future chronic
obstructive pulmonary disease (COPD) outcome
(Deng et al. 2014). Thus, the decrease of CRP
can be considered as the positive control for the
suppression of inflammation in COPD patients
after MSCs transplantation. After 12 months,
the levels of CRP were significantly reduced
which were reflected by the notably decrease in

plasma IL-8 levels and the amount of
exacerbations, suggesting that MSCs can
suppress the activities of inflammatory
modulators, thus, repress the disease

progression.
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Neutrophils can produce and release
neutrophil extracellular traps (NETS) in patients
with COPD (Wright et al. 2016). NETs are
web-like structures containing DNA, histones,
NE and myeloperoxidase and they can prime
macrophages to produce a precursor form of IL-
1B (pro-IL-1B). NETs collaborate with another
activation signal, such as cholesterol crystals or
heat shock protein, to promote the release of IL-
1B (Warnatsch et al. 2015). In reply, IL-1B
initiated and maintained neutrophil airway
inflammation in COPD via two main
mechanisms: first, IL-1B stimulated normal
human bronchial epithelial cells to produce
many inflammatory cytokines, such as IL-6 and
IL-8 which can facilitate neutrophil recruitment
and activation (Khan et al. 2014); second, IL-1p
could promote the expression of IL-17 in the
lung by increasing the number of IL-17-
producing T lymphocytes (aff T cells and yo T
cells) (Warnatsch et al. 2015). Therefore,
neutrophils enhance the production of IL-1B,
consequently facilitates neutrophil recruitment
into airways, creating a feedback mechanism
that contributes to the continuing growth of
COPD. This finding supports our data that both
cytokines are positively correlated with WBC
levels which include neutrophils in COPD
patients.

Interestingly, we observed a significant
positive correlation between the plasma IL-1p
levels and the levels of IL-8 in COPD patients.
IL-1B might be a critical factor giving rise to the
elevation of IL-8 in patients with COPD.
Therefore, plasma IL-18 or IL-8 maybe an
important biomarker to assess the disease

progression of COPD patients after the
treatment with UC- MSCs and PRP.

The significantly increased level of
lymphocytes accompanied by  significant

reduction of neutrophil level after 3 months of
treatment indicated possible viral infections and
low probabilities for bacterial infection in some
patients as commonly observed (Naess et al.
2017). Consistently high lymphocyte level
should not be considered as worsening
progression of COPD patients after MSCs

transplantation since it represented a state of
chronic infection which is the main
characteristic of COPD (Fleit 2014). Of note,
significant decrease in neutrophils levels
mirrored by the decrease in exacerbation events
notably confirmed the therapeutic effect of
MSCs transplantation.

Besides, there are some limitations existing
in this study. First, its moderately small sample
size was insufficient for the detection of the
associations between cytokine markers and
most sub-clinical parameters. Second, drugs
commonly used for COPD patients such as
inhaled corticosteroid and bronchodilators were
not examined, thus we could not compare the
effect of these drugs on the systemic levels of
IL-1B and IL-8 with that of UC- MSCs. If time
and condition permits, we will carry on the
study with the addition of a control group while
recruiting more COPD patients and expanding
the examinations on COPD-related
inflammatory cytokines other than just IL-1p
and IL-8.

CONCLUSION

In this study, we found that plasma IL-8
levels were significantly reduced in COPD
patients after 12 months of UC-MSCs
transplantation. This decrease was accompanied
by the significant reduction in the levels of three
pre-clinical parameters (CRP, WBC, Neu%)
and exacerbation episodes. Furthermore, plasma
IL-1B levels were positively correlated with IL-
8 levels and white blood cell (WBC) levels.
Parallel measurements of plasma IL-1f3 and IL-8
may help assess the disease progression of
COPD patients after the treatment with UC-
MSCs and PRP. Blockade of IL-1 or IL-8
could be a valid strategy for the prevention and
control of COPD.
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