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Atomization Inhalation of Terbutaline and Budesonide Efficiently
Improved Immunity and Lung Function of AECOPD Patients

Guilan Xiong', Lijun Xu"?, Liu Wei' and Xiaodan Li'

Chronic obstructive pulmonary disease (COPD) is a syndrome of chronic progressive airflow limitation as a result
of chronic inflammation of the airways and lung parenchyma. COPD patients always have airway hyperreactivity
(AHR), so how to reduce AHR becomes the key purpose of clinical treatment. It is hypothesized that combined
inhalation of corticosteroids and [3,;-agonists can reduce the AHR in COPD. In this study, atomization inhalation of
budesonide and terbutaline plus conventional therapies was applied to treat AECOPD (acute exacerbation of
chronic obstructive pulmonary disease) patients for two weeks. The results showed that additional inhalation of
budesonide and terbutaline could upregulate serum IL-2 levels, the percentages of CD3" T and CD4" T cells, and
CD4/CDS8 ratio, and decrease eosinophils and serum CRP level more efficiently than conventional treatment in
patients with AECOPD. And the lung function of the atomization inhalation group was improved more obviously
after the treatment compared with the conventional treatment group. Thus, atomization inhalation of terbutaline
and budesonide can control AECOPD effectively, and has wide clinical perspective in controlling and preventing

the exacerbation of COPD. Cellular & Molecular Immunology. 2008;5(4):287-291.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
syndrome of chronic progressive airflow limitation which
occurs as a result of chronic inflammation of the airways and
lung parenchyma, and is at most partially reversible (1).
Recently, the morbidity and mortality of COPD have risen in
China and there are about one million people dying of COPD
per year. In America, COPD is the fourth lethal cause. By
2020, COPD will be the third leading cause of mortality and
the fifth leading cause of disability worldwide (2, 3). COPD
brings much damage to human health; what is more, COPD
has not been controlled well yet.

It is generally considered that chronic airway inflam-
matory damages the airway wall and influences airway wall
repair and remodeling, thus causing airflow limitation. The
development and aggravation of airway inflammation to
infection, harmful gas, abnormal particles, etc., lead to the
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imbalance of inflammatory cell network, including neutro-
phils, lymphocytes, eosinophils and other inflammatory cells,
and cytokine network, all of which contribute to airway
hyperreactivity (AHR) (4, 5). So, it is extremely urgent to
investigate how to reduce the AHR of COPD patients.

Lots of clinical studies showed that COPD patients
treated with long-acting [3,-agonists and inhaled corticosteroids
(ICSs) had better lung function and improved symptom
control than those treated with these two kinds of medicines
alone (6-10). The global initiative for chronic obstructive
lung disease (GOLD) (11) points out that COPD is a
preventable and curable disease, and advocates atomization
inhalation of corticosteroids and ,-agonists together to treat
COPD, which brings new hope to the clinic practice. We
hypothesized that combined inhalation of corticosteroids and
[,-agonists might reduce the AHR in COPD and investigated
the underlied mechanism.

Materials and Methods

Study population
Forty patients (20 male and 20 female) hospitalized in our
hospital and definitely diagnosed as AECOPD (acute
exacerbation of chronic obstructive pulmonary disease)
(stage II or IIT) were adopted. The criteria for inclusion were:
1) diagnosis is consistent with the standard of the GOLD of
2006;
2) no application of glucocorticosteroid systematically in 6
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Figure 1. Atomization inhalation of terbutaline and budesonide
upregulated serum IL-2 levels. The sera were collected and IL-2
levels were measured by ELISA. *p < 0.05 vs healthy group; *p <
0.05 vs conventional group after treatment.

months;

3) no systemic infection in 2 weeks before the study;

4) no application of P,-receptor agonist or antihistamine
drugs in 24 hours;

5) no any other chronic heart or lung disease or endocrine
disease;

6) no need of mechanical ventilation;

7) voluntary to take part in the study.

In addition, 20 samples (11 male and 9 female) of our

academy were included in the healthy control group, with the
average age of 63.32 + 3.08 years old.

Study design

Forty samples definitely diagnosed as AECOPD (stage II or
IIT) were randomly divided into two groups (20 samples for
each group), 9 male and 11 female in the conventional group,
with the average age of 66.4 + 6.48 years old; and 11 male
and 9 famale in the atomization inhalation group, with the
average age of 65.1 £ 5.83 years old. The conventional group
took routine therapies containing antibiotics, doxofylline,
apophlegmatisant and antitussive. The atomization inhalation
group received routine therapies and additional atomization
inhalation of budesonide suspl containing 0.25 mg
budesonide (Astrazeneca) and 3 ml 0.9% isotonic NaCl, and
terbutaline containing 2 mg terbutaline (Chengdu Arima

Pharmaceutical Co. Ltd) and 3 ml 0.9% isotonic NaCl, twice
a day. The treatment period lasted for two weeks.

ELISA

Venous blood was collected into sterile EDTA-containing
tubes and serum was collected after centrifugation. The
serum IL-2 level was measured by the double-antibody
sandwich ELISA kits from Hysen-on Technology Co. Ltd.

Flow cytometric analysis

Anti-CD3 conjugated with PE-Cy5, anti-CD4 conjugated
with FITC and anti-CD8 antibodies conjugated with PE were
purchased from Becton Dickson. Whole blood (100 ul) was
incubated with saturating concentrations of the mAbs for 15
min at room temperature. Thereafter, the cells were lysed by
RBC lysis buffer for 15 min at room temperature. Cells were
washed with PBS and analyzed using EPICS ALTRA
(Beckman Coulter).

Eosinophil count

Venous blood was collected and the amounts of eosinophil
were examined by the full automatic hemocyte analyzer
(Beckman Coulter).

CRP level determination
The serum CRP level was
nephelometry (BN Prospec).

measured using scatter

Lung function measurement
The lung function was measured by lung function Detector
(SensorMedics V6200).

Statistical analysis

The data were expressed as mean = SD. The statistical
analysis was performed by the Student’s ¢ test using SPSS
11.5 and PEMS 3.1. The difference between each group was
considered statistically significant when p value was less than
0.05.

Results

Atomization inhalation of terbutaline and budesonide
upregulated serum IL-2 levels efficiently
The serum IL-2 level of the AECOPD patients was lower

Table 1. The percentages of T lymphocyte subsets before and after treatment

Group CD3 (%) CD4 (%) CDS8 (%) CD4/CDS8
Atomization  Before treatment 54.78 £3.90* 26.11 + 4.64* 2723 +4.25 0.98 +0.36*
inhalation After treatment 65.92 +5.89%>°¢ 37.97 +5.47%5°¢ 27.37+3.33 1.43 +0.28%>¢
. Before treatment 54.86 + 4.24* 25.66 + 3.63* 28.30 +4.57 0.95 + 0.26*
Conventional o i eatment 60.86 + 5.20° 33.02 +3.89%" 2721+ 4.13 1.24 +0.28°
Healthy 69.48 + 3.84 4212 +3.64 26.48 +2.82 1.61 +0.22

p < 0.05 vs healthy group; °p < 0.05 vs before treatment; °p < 0.05 vs conventional group after treatment.
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Figure 2. Atomization inhalation of terbutaline and budesonide
decreased the number of eosinophils efficiently. Venous blood
was collected and the amounts of eosinophil were examined by the
full automatic hemocyte analyzer. *p < 0.05 vs healthy group; "p <
0.05 vs conventional group after treatment.

than that of healthy control. After treatment, the levels of
IL-2 were upregulated in both atomization inhalation group
and conventional group, and more obviously in the
atomization inhalation group. However, it was still lower
than that of healthy control group (p < 0.05, Figure 1).

The percentages of CD3" and CD4" T cells were increased
obviously in atomization inhalation group

The percentages of CD3" T cells and CD4" T cells, and the
ratio of CD4/CD8 cells of the AECOPD patients were lower
than those of healthy control samples (p < 0.05, Table 1).
These data were increased after treatment but still lower than
those of healthy control (p < 0.05). Compared with
conventional treatment, the effect of additional atomization
inhalation of terbutaline and budesonide was obviously
stronger (p < 0.05). However, there was no difference in the
percentages of CD8" T cells before and after medical
treatment (Table 1).

Atomization inhalation of terbutaline and budesonide decreased
the number of eosinophils efficiently

The number of eosinophils was larger in AECOPD patients
than that in healthy control. After treatment, eosinophil
counts were decreased in both conventional and atomization
inhalation groups. But it was much lower in the atomization

Table 2. The lung function before and after treatment
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Figure 3. Atomization inhalation of terbutaline and budesonide
decreased serum CRP level efficiently. The sera were collected and
CRP levels were measured using scatter nephelometry. *p < 0.05 vs
healthy group; *p < 0.05 vs conventional group after treatment.

inhalation group than that in conventional group (p < 0.05,
Figure 2).

Atomization inhalation of terbutaline and budesonide decreased
serum CRP level efficiently

After treatment, the higher levels of serum CRP in AECOPD
patients were decreased in both the conventional group and
atomization inhalation group, but the CRP levels were still
higher than that of healthy control (p < 0.05, Figure 3).
However, additional atomization inhalation of terbutaline and
budesonide downregulated serum CRP level more efficiently
(p <0.05, Figure 3).

Lung function was improved obviously in atomization
inhalation treatment

Compared with the conventional group, the lung function of
the atomization inhalation group was improved more
obviously after the treatment (p < 0.05, Table 2). But the
FEV1 level, the percentage of FEV1/predicted value, and the
ratio of FEVI/FVC were still lower than those of the healthy
control group (p < 0.05, Table 2).

Discussion

COPD is a chronic condition characterized by progressive

Group FEV1 (L/s) FEV1/predicted value (%) FEV1/FVC (%)
Atomization Before treatment 1.14 + 0.50° 51.05 +9.70° 49.75 + 10.6°
inhalation After treatment 1.90 + 0.52% ¢ 64.00 + 8.14%%¢ 63.70 + 10.84% "¢
. Before treatment 1.15+0.45° 50.10 £ 9.66" 48.15 + 12.69°
Conventional ¢ ireatment 1.55+0.43%° 55.70+9.18>" 55.65 % 11.74°
Healthy 3.49 +0.96 104.05+11.41 87.00 +6.21

4p < 0.05 vs healthy group; ®p < 0.05 vs this group before treatment; °p < 0.05 vs conventional group after treatment.
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airflow limitation that is at most partially reversible and its
underlying pathophysiology is complex. In this study, we
found that improved lung function was obtained when
additional atomization inhalation of terbutaline and budesonide
was applied to treat COPD patients compared with traditional
treatment.

Glucocorticosteroids (GCSs), which are also known as
corticosteroids, are anti-inflammatory medicines. GCSs are
effective in reducing airway and systemic inflammation.
GCSs can inhibit the aggregation and activation of multiple
inflammatory cells, including neutrophils, macrophages,
lymphocytes, eosinophils, etc., the hyperplasy and damage of
the epithelial cells, and even the thickening of the basement
membrane. They regulate the release of CRP, leukotriene,
etc., degrade the vasopermeability and the formation of new
vessels, and reduce edema and exudation, thus reducing the
airway inflammatory, relieving the airflow limitation, and
finally reversing the AHR. However, long-term systemic

GCS therapy is associated with inevitably serious side effects.

At present, ICS treatment has been widely used in clinic
practice (12-17). ICS can reach a higher drug concentration
in the local target region, but only small amount goes into the
bloodstream and can be rapidly removed from the body. So,
it has less systemic side effects normally. In addition, ICS
raises the chemotherapeutic index (the ratio of safety and
efficiency). Budesonide is a new generation GCS with high
anti-inflammatory activity and reduced systemic side effects
and it is widely used to treat COPD in clinical practice.

[,-agonist is one of the main drugs to control the
symptoms of COPD patients, which can prevent/reduce the
airflow limitation and relieve dyspnea quickly when inhaled
regularly. Terbutaline is an immediate-effect P,-agonist. It
can stabilize the membrane of mast cells and relax bronchial
smooth muscles, thus relieving dyspnea of the patients
quickly and improve the respiration. Furthermore, terbutaline
inhibits the hyperplasy of contractile fiber cells and the
release of inflammatory mediators, and inhibits the adhesion,
aggregation and activity of neutrophils. Terbutaline can also
reduce tissue hypoxia, and prevent or reduce the
cardiovascular disease complications of the patients with
COPD.

Both GOLD guide of 2006 (11) and ATS/ERS (18)
recommended combined atomization inhalation of cortico-
steroids and [,-agonists to treat COPD. Corticosteroids may
regulate B,-receptor function by enhancing expression of the
receptor and inhibiting [,-receptor downregulation, and
upregulate the transcription of the anti-inflammatory genes.
Meanwhile, the [,-receptors can activate glucocorticosteroid
receptor (GR), and enhance the combination of GCS and GR,
through which playing their anti-inflammatory role. In the
study, the treatment group got an additional treatment by
applying combination of budesonide and terbutaline on the
basis of routine treatment. After two-week treatment, the
results showed that the level of serum IL-2 in the atomization
inhalation group was significantly higher than those before
treatment and the conventional group. The percentages of
CD3" T cells and CD4" T cells, and the ratio of CD4/CDS8
cells were also increased much more in the atomization

inhalation group than conventional group. At the same time,
when atomization inhalation was used in the treatment, the
amount of eosinophils and serum CRP levels of AECOPD
patients were decreased significantly compared with
conventional group. Although all these values were improved
compared with the status before treatment, they did not get
back to the normal range. Even though, the lung function of
the atomization inhalation group was improved more
obviously after the treatment compared with the conventional
group. While the FEVI1 level, the percentage of FEV1
accounting for the predicted value, and the percentage of
FEV1/FVC were still lower than those of the healthy control
group. The results showed that combined inhalation was
more effective in improving the immune function and the
lung function and reducing the inflammatory response and
AHR compared with the traditional therapy. Although the
symptoms of COPD patients have been relieved, the immune
function is stilled inhibited and inflammatory response and
AHR still exist, and the patients should receive continuing
treatment.

In conclusion, combined inhalation of terbutaline and
budesonide can reduce AHR, improve the lung function, and
regulate the immunological disfunction. It has great
importance in controlling symptoms, improving ventilatory
function of the lungs, and improving the immunity and
quality of life. What is more, it has little systemic or local
side effects, and has wide clinical perspective in treating
AECOPD and good effect in stable stage patients.

References

1. Barnes PJ. Chronic obstructive pulmonary disease. N Engl J
Med. 2000;343:269-280.

2. Michaud CM, Murray CJ, Bloom BR. Burden of disease:
implications for future search. JAMA. 2001;285:535-539.

3. Murray CJ, Lopez AD. Alternative projections of mortality and
disability by cause 1990-2020: Global burden of disease study.
Lancet. 1997;349:1498-1504.

4. Liu H, Zhang C. The bronchitis and the change of cytokine
levels in chronic obstructive pulmonary disease. Zhongguo
Zong He Lin Chuang. 2004;20:323-324.

5. Hu SX, Wu RF. The characterization of small airway function
and airway response in asthma and chronic obstructive
pulmonary disease patients. Lin Chuang Hui Cui. 2007;22:
96-97.

6. Szafranski W, Cukier A, Ramirez A, et al. Efficacy and safety of
budesonide/formoterol in the management of chronic obstructive
pulmonary disease. Eur Respir J. 2003;21:74-81.

7. Reynolds NA, Perry CM, Keating GM, et al. Budesonide/
formoterol: in chronic obstructive pulmonary disease. Drugs.
2004;64:431-441.

8. Sin DD, Man SP. Do chronic inhaled steroids alone or in
combination with a bronchodilator prolong life in chronic
obstructive pulmonary disease patients? Curr Opin Pulm Med.
2007;6:309-316.

9. Small S. Review: Long acting [3,-agonists and inhaled
corticosteroids reduce exacerbations in chronic obstructive
pulmonary disease. Evid Based Nurs. 2004;7:87.

10. Hattotuwa KL, Gizycki MJ, Ansari TW, Jeffery PK, Barnes NC.
The effects of inhaled fluticasone on airway inflammation in

Volume 5 Number4 August 2008



Cellular & Molecular Immunology

11.

12.

13.

14.

chronic obstructive pulmonary disease: a double-blind, placebo-
controlled biopsy study. Am J Respir Crit Care Med. 2002;
165:1592-1596.

Ollenschlager G, Kopp I, Lelgemann M. The German program
for disease management guidelines: COPD guideline 2006. Med
Klin (Munich). 2007:102:50-55.

Sin DD, Wu L, Anderson JA, et al. Inhaled corticosteroids and
mortality in chronic obstructive pulmonary disease. Thorax.
2005;60:992-997.

Sutherland ER, Allmers H, Ayas NT, et al. Inhaled
corticosteroids reduce the progression of airflow limitation in
chronic obstructive pulmonary disease: a meta-analysis. Thorax.
2003;58:937-941.

Wedzicha JA, Calverley PM, Seemungal TA, et al. The
prevention of chronic obstructive pulmonary disease exacerbations
by salmeterol/fluticasone propionate or tiotropium bromide. Am

15.

16

17.

18.

291

J Respir Crit Care Med. 2008;177:19-26.

Alsaeedi A, Sin DD, McAlister FA. The effects of inhaled
corticosteroids in chronic obstructive pulmonary disease: a
systematic review of randomized placebo-controlled trials. Am J
Med. 2002;113:59-65.

. Highland KB, Strange C, Heffner JE. Long-term effects of

inhaled corticosteroids on FEVI1 in patients with chronic
obstructive pulmonary disease. A meta-analysis. Ann Intern
Med. 2003;138:969-973.

Sutherland ER, Allmers H, Ayas NT, et al. Inhaled
corticosteroids reduce the progression of airflow limitation in
chronic obstructive pulmonary disease: a meta-analysis. Thorax.
2003;58:937-941.

Celli BR, MacNee W, ATS/ERS task force. Standards for the
diagnosis and treatment of patients with COPD: a summary of
the ATS/ERS position paper. Eur Respir J. 2004;23:932-946.

Volume 5 Number4 August 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


