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Abstract

Background: To evaluate the potential efficacy of preventive effect of ulinastatin in esophagectomy patients.

Methods: Eighty patients with esophageal cancer were preoperatively allocated at random into two equal groups.
Ulinastatin was administered to the treatment group (U) whereas the control group (C) received a placebo. The
arterial oxygen tension and carbon dioxide tension were measured and the respiratory index (RI) was calculated.
Plasma levels of circulating T lymphocyte subsets and interleukin 6 (IL-6) were measured and clinical courses of
patients in the two groups were compared.

Results: RI in the U group was significantly lower than that in the C group. The rate of postoperative complications
and the duration of ICU stay were significantly lower in the U group. Ulinastatin significantly increased the rate of
CD3+ and CD4+ cells, and ratio of CD4+/CD8+, but decreased the rate of CD8+ cells and release of IL-6 compared to
the C group on postoperative days 1 and 3. Patients within the C group showed worse recurrence free survival.
Multivariate analysis revealed that ulinastatin administration significantly decreased the incidence of recurrence.

Conclusions: Ulinastatin had a preventive effect on postoperative complications and immunosuppression in
esophagectomy patients, thereby prolongingrecurrence free survival.

Keywords: Esophagectomy, Immunosuppression, Postoperative complications, Recurrence, Ulinastatin
Background
Surgery remains the most effective treatment for solid
tumors including esophageal cancer. However, esopha-
gectomy, one of the most invasive procedures among
gastrointestinal operations, has a high frequency of post-
operative complications [1]. Several responsible back-
ground factors have been proposed to explain the broad
spectrum of postoperative complications after such in-
vasive procedures. The most important ones are syste-
mic inflammatory response syndrome and compensatory
anti-inflammatory cytokine response syndrome [2-4].
Moreover, surgical stress can cause immunosuppres-
sion in response to the complex interaction of various
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hormones, cytokines, and acute phase reactants [5]. It
has been reported that perioperative and postoperative
immunosuppression increases the ratio of recurrence
and adversely affects the prognosis of cancer patients
[6,7]. Therefore, it is desirable to find an effective
countermeasure against the overproduction of proin-
flammatory cytokines, postoperative complications, and
immunosuppression.
Ulinastatin is a serine protease inhibitor with a mo-

lecular weight of ~67,000 found in healthy human urine.
It is used worldwide for patients with inflammatory dis-
orders, including disseminated intravascular coagulation,
shock, and pancreatitis [8-10]. Furthermore, ulinastatin
administration can help reduce the surgical stress, pre-
vent radiation-induced lung injury, and modulate im-
mune functions [11-13].
The aim of the present study was to evaluate the

potential efficacy of preventive effect of ulinastatin on
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Table 1 Baseline characteristics of the 80 patients

Control
(n = 40)

Ulinastatin
(n = 40)

P

Age 56 ± 12 56 ± 10 0.861

Gender(male/female) 34/6 33/7 0.762

TNM stage(I/II/III) 7/18/15 6/20/14 0.897

Length of resection (cm) 10 ± 4.8 11 ± 4.0 0.157

Number of lymph node dissection 11 ± 4.1 10 ± 4.6 0.154

Alcohol consumption (yes/no) 25/15 23/17 0.648

Smoker(yes/no) 21/19 20/20 0.823

FEV1/FVC(%) 85.3 ± 3.3 85.1 ± 4.3 0.769

ASA classification (I/II) 18/22 17/23 0.822

Duration of operation (min) 206 ± 44 207 ± 43 0.918

Duration of anesthesia (min) 240 ± 46 242 ± 44 0.862

Blood loss during operation (mL) 520 ± 43 518 ± 62 0.903

Figure 1 Effect of ulinastatin on respiratory index. Respiratory
index (RI) in the ulinastatin group (U) was significantly lower than
that in the control group (C) 1 hour after one-lung ventilation (T2)
and the time of sternal closure (T3; P < 0.05). The RI was
calculated as a marker of lung damage using the following
formulas: RI = [FIO2 × (760–47) - PaCO2/0.8]/PaO2.
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postoperative complications, immunosuppression, and
recurrence in esophagectomy patients.

Methods
Patients
Between January 2007 and December 2007, patients with
lower thoracic esophageal cancer requiring surgical in-
tervention at the First Affiliated Hospital and Second
Affiliated Hospital, Medical College of Xi’an Jiaotong
University, were enrolled. Exclusion criteria: prior che-
motherapy or irradiation or immunosuppressive drug
administration; blood loss ≥ 1,000 mL; ASA classifica-
tion ≥ III, histological type of adenocarcinoma. Eighty
patients were subsequently randomized into two groups:
control group (C, n = 40) and ulinastatin group (U, n = 40).
The operative procedure for removal of the cancer was
performed by a single surgical team and through the left
posterolateral thoracotomy approach with combined tho-
racoabdominal lymphatic dissection, proximal gastric re-
section and mobilization of the stomach for esophageal
replacement. Institutional Ethics Committee approval for
this project was obtained. Written informed consent was
obtained from each patient before randomization. The
study was designed as a single blinded study. Ulinastatin
(Miraclid, Mochida Pharmaceulinastatincal, Japan) was
administered to the U group as a bolus of 200,000 U
diluted in 20 mL of normal saline every 24 h from 3
days pre-operation until 3 days post-operation.

Clinical course evaluation
Clinical course was evaluated based on rate of postope-
rative complications, including cardiovascular complica-
tions (arrhythmia, pulmonary embolism, and myocardial
infarction), pulmonary complications (pneumonia, ate-
lectasis, pulmonary edema), and others (esophagogastric
anastomosis leakage, stenosis, and wound infection). The
criteria of postoperative complications, especially for pul-
monary complications, were described as before [14]. The
duration of ICU and hospital stay was also determined.
All patients received cisplatin-based postoperative ad-
juvant chemotherapy or standard radiotherapy, if required.
The follow-up period ranged from 1 to 48 months
(median, 35.7 months). Computed tomography (CT) was
performed at least every 6 months to detect recurrence.

Sample collection and assay
Arterial blood was collected immediately at 10 minutes
after operation began (T1), 1 hour after one-lung ventila-
tion (T2), and at the time of closure (T3). Arterial oxygen
tension (PaO2) and carbon dioxide tension (PaCO2) were
measured by blood gas analysis. The respiratory index
(RI) was calculated as a marker of lung damage using the
following formulas: RI = [FIO2 × (760–47) - PaCO2/0.8]/
PaO2. Peripheral whole blood samples were obtained
1 hour before surgery (D0) and on postoperative days
1, 3, and 7 (D1, D2, and D3). Lymphocyte subsets
were counted by a FACSCalibur (Becton Dickinson,
San Jose, CA, USA) flow cytometer. Cytokine levels
(IL-6) were determined by ELISA, using commercially
available kits (R&D Systems, Minneapolis, MN, USA).
Statistics
Data are expressed as mean ± standard deviation. Sta-
tistical analysis was performed with the SPSS software
package (version 13.0, SPSS Institute). Continuous vari-
ables were analyzed using repeated measures ANOVA
and categorical data were compared by the χ2 test or
Fisher’s exact test. Survival curves were estimated by the
Kaplan-Meier method with the log-rank test. Multivari-
ate analysis was performed using the Cox proportional
hazard regression analysis. P values < 0.05 were consi-
dered significant.



Table 2 Effect of ulinastatin on postoperative clinical
course

Control
(n = 40)

Ulinastatin
(n = 40)

P

Cardiovascular complications 1 1 1

Pulmonary complications 8 1 0.034

Anastomosis leakage 1 1 1

Anastomosis stenosis 1 0 1

Wound infection 1 1 1

Total 12 4 0.034

Death 1 0 1

Duration of ICU stay (hours) 45 ± 24 33 ± 16 0.01

Length of hospital stay (days) 11 ± 4 10 ± 2 0.170
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Results
Baseline characteristics of enrolled patients
During a period of 12 months between January 2007 and
December 2007, 80 patients undergoing esophagecto-
my were enrolled in this study. Background factors for
Figure 2 Effect of ulinastatin on lymphocyte subsets and IL-6. Ulinasta
CD4+ (B) cells, and ratio of CD4+/CD8+ (D), but decreased the rate of CD8+

postoperative days 1 (D1) and 3 (D2; P < 0.05). D0 = 1 hour before surgery, D
esophageal cancer patients are listed in Table 1. There
were no significant differences between the groups in
average age, gender, TNM stage, length of resection,
number of lymph node dissection, alcohol consumption,
smoking, ASA classification, duration of operation, dur-
ation of anesthesia, and blood loss during operation.
Type of anesthesia was the same between the two
groups. There were also no significant differences in peri-
operative management, including the usage of steroid and
elastase inhibitor, infusion and nutritional support, and
NSAIDs and other analgesics, between the two groups.
Effect of ulinastatin on respiratory index
RI before operation did not differ significantly between
the groups (group U vs. C, 0.29 ± 0.07 vs. 0.31 ± 0.06),
and there were significant time-dependent changes in RI
value in both groups (P < 0.05, Figure 1). Group U sho-
wed significantly lower RI values than that of group C,
both at 1 hour after one-lung ventilation (T2) (0.40 ± 0.09
tin (U) administration significantly increased the rate of CD3+ (A) and
(C) cells and release of IL-6 (E) compared to control group (C) on
3 = Postoperative day 7.



Figure 3 Kaplan-Meier survival analysis. Cumulative recurrence free survival differences between patients in the C and U groups. Patients
within the C group showed worse recurrence free survival. P value was obtained using the log-rank test of the difference.

Table 3 Multivariate cox proportional hazards analysis
for recurrence free survival

Variables Recurrence free survival P

RR 95% CI

Ulinastatin administration 0.149 0.063-0.351 <0.05

TNM 1.812 0.652-5.038 0.254

Alcohol consumption 2.066 0.909-4.344 0.757

Smoking 1.088 0.534-2.217 0.817

Gender 0.916 0.425-1.973 0.822
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vs. 0.53 ± 0.11, P < 0.05) and the time of sternal closure
(T3) (0.75 ± 0.16 vs. 0.90 ± 0.17, P < 0.05).

Effect of ulinastatin on postoperative clinical course
The postoperative clinical course of each patient was care-
fully monitored daily, and complications were checked
(Table 2). Postoperative complications were observed in
12 patients (30%) in the C group and 4 patients (10%) in
the U group, respectively (P < 0.05). A significant decrease
in pulmonary complications was observed in the U group
(P < 0.05), and one patient in the C group died of pul-
monary oedema. Although length of hospital stay showed
no significant differences between the two groups, the
duration of ICU stay was significantly shorter in the U
group (P < 0.05).
As can be seen from Figure 2, ulinastatin administra-

tion significantly increased the rate of CD3+ and CD4+

cells, and ratio of CD4+/CD8+, but decreased the rate of
CD8+ cells and release of IL-6 compared to the C group
on D1 and D2 (P < 0.05).

Side effects
No patient experienced side effects related to ulinastatin
administration; namely, shock, itching, rash, nausea, vo-
miting, or neutropenia.

Survival analysis
Of 80 patients in the database, one patient died in the C
group during the perioperative period, and 3 were lost
to follow-up. As a result, 76 patients were enrolled for
survival analysis. The recurrence rate of the U group
was 57.5% compared to 72.5% in the C group. The most
common recurrence pattern was locoregional recurrence
(60% in the U group and 72% in the C group), while
other patients developed systemic recurrence or a com-
bination of both. Recurrence-free survival of all patients
was 33.8 ± 1.7 months, and it was statistically better
for the U group (39.4 ± 2.2) compared to the C group
(27.8 ± 2.4) by Kaplan-Meier analysis (P < 0.05, Figure 3).
Multivariate analysis revealed that ulinastatin adminis-
tration significantly decreased the incidence of recur-
rence (Table 3).

Discussion
Major stressful surgery including esophagectomy always
caused overproduction of proinflammatory cytokines.
The initial proinflammatory response may be uncon-
trolled causing an imbalance between inflammatory re-
sponse syndrome and compensatory anti-inflammatory
cytokine response syndrome, which led to postoperative
complications [15]. For the special surgical procedures,
the risk of pulmonary complications after esophagec-
tomy is higher than any other common operation [16].
Moreover, surgical stress can cause immunosuppression
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in response to overproduction of proinflammatory cytoki-
nes. In esophageal cancer, a prognostic relation between
the presence of complications and immunosuppression
after esophagectomy and survival has previously been
reported [17,18]. These data suggest that an effective
countermeasure against postoperative complications
and immunosuppression is desirable.
Ulinastatin has many physiological effects in surgical

stress, including the decrease of the inflammatory re-
action, inhibition of immunosuppression, and modifica-
tion of the water balance [13,19,20]. Moreover, previous
studies have shown that ulinastatin inhibits human ovar-
ian cancer and the effect could be related to down-
regulation of protein kinase C [21]. Studies have also
found that ulinastatin enhances the inhibitory effect of
docetaxel in breast cancer by a mechanism consistent
with the down-regulated expression of IL-6, IL-8, and
TNF-α [22]. Since ulinastatin had a preventive effect on
postoperative complications and immunosuppression,
and might inhibit the growth of cancer cells, we chose it
for the certain purpose.
CD3+, CD4+, CD8+ T-lymphocyte percentage and

CD4+/CD8+ ratio were closely related to the cellular im-
mune function and postoperative anti-tumor immunity
[23-25]. Moreover, lower CD3+, lower CD4+ and lower
CD4+/CD8+ ratio were factors independently associated
with worse prognosis of esophageal cancer patients in
different reports [26,27]. Therefore, we investigated ef-
fect of ulinastatin administration on content of lympho-
cyte subsets.
In the present study, it was found that ulinastatin ad-

ministration had a protective effect on pulmonary func-
tion by decreasing the increasing trend of RI during
operation. As a result, the postoperative complications
were lower than that in the C group, especially for pul-
monary complications. Low occurrence of postoperative
complications shortens the duration of ICU stay and de-
creased cost of care. Further, we investigated the effect
of ulinastatin on release of IL-6 and content of lym-
phocyte subsets. The change of post-operative IL-6 and
lymphocyte subsets reflected beneficial effects of uli-
nastatin on anti-inflammatory action, postoperative im-
munosuppression, and postoperative anti-tumor response.
Finally, we observed that the U group had a longer recur-
rence free survival.

Conclusions
From these results we concluded that ulinastatin had
a preventive effect on postoperative complications and
immunosuppression in esophagectomy patients,thereby,
prolonging recurrence free survival. The possible reason
may be that the enhanced anti-tumor response inhibited
tumor metastasis [28,29]. However,the detailed mecha-
nism of action of ulinastatin should be further studied at
the molecular biological level. Evaluation of a large num-
ber of cases is also necessary to assess the clinical useful-
ness of ulinastatin.

Abbreviations
IL-6: Interleukin-6; RI: Respiratory index.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
LM and NW participated in the design and conduction of experiments, data
analysis, and final drafting and writing of the manuscript. LM, NW, SZ and
WY all contributed to these experiments. GJ and MZ were closely involved in
research design and drafting of the final manuscript. All authors read and
approved the final manuscript.

Author details
1Department of Anesthesiology, First Affiliated Hospital, Medical School,
Xi’an Jiaotong University, Xi’an 710061, Shaanxi Province, China. 2Department
of Anesthesiology, Second Affiliated Hospital, Medical School, Xi’an Jiaotong
University, Xi’an 710061, Shaanxi Province, China. 3Department of
Radiotherapy, Tangdu Hospital, Fourth Military Medical University, Xi’an
710038, Shaanxi Province, China. 4Department of Gastroenterology, Tangdu
Hospital, Fourth Military Medical University, Xi’an 710038, Shaanxi Province,
China.

Received: 28 October 2012 Accepted: 26 March 2013
Published: 10 April 2013

References
1. Whooley BP, Law S, Murthy SC, Alexandrou A, Wong J: Analysis of reduced

death and complication rates after esophageal resection. Ann Surg 2001,
233:338–344.

2. Sato N, Koeda K, Ikeda K, Kimura Y, Aoki K, Iwaya T, Akiyama Y, Ishida K,
Saito K, Endo S: Randomized study of the benefits of preoperative
corticosteroid administration on the postoperative morbidity and
cytokine response in patients undergoing surgery for esophageal
cancer. Ann Surg 2002, 236:184–190.

3. Suda K, Kitagawa Y, Ozawa S, Saikawa Y, Ueda M, Abraham E, Kitajima M,
Ishizaka A: Serum concentrations of high-mobility group box
chromosomal protein 1 before and after exposure to the surgical stress
of thoracic esophagectomy: a predictor of clinical course after surgery?
Dis Esophagus 2006, 19:5–9.

4. Yamaguchi Y, Hihara J, Hironaka K, Ohshita A, Okita R, Okawaki M, Matsuura
K, Nagamine I, Ikeda T, Ohara M, Hamai Y: Postoperative
immunosuppression cascade and immunotherapy using lymphokine-
activated killer cells for patients with esophageal cancer: possible
application for compensatory anti-inflammatory response syndrome.
Oncol Rep 2006, 15:895–901.

5. Khansari DN, Murgo AJ, Faith RE: Effects of stress on the immune system.
Immunol Today 1990, 11:170–175.

6. Ogawa K, Hirai M, Katsube T, Murayama M, Hamaguchi K, Shimakawa T,
Naritake Y, Hosokawa T, Kajiwara T: Suppression of cellular immunity by
surgical stress. Surgery 2000, 127:329–336.

7. Shakhar G, Ben-Eliyahu S: Potential prophylactic measures against
postoperative immunosuppression: could they reduce recurrence rates
in oncological patients? Ann Surg Oncol 2003, 10:972–992.

8. Masuda T, Sato K, Noda C, Ikeda KM, Matsunaga A, Ogura MN, Shimizu K,
Nagasawa H, Matsuyama N, Izumi T: Protective effect of urinary trypsin
inhibitor on myocardial mitochondria during hemorrhagic shock and
reperfusion. Crit Care Med 2003, 31:1987–1992.

9. Inoue K, Takano H, Yanagisawa R, Yoshikawa T: Protective effects of urinary
trypsin inhibitor on systemic inflammatory response induced by
lipopolysaccharide. J Clin Biochem Nutr 2008, 43:139–142.

10. Uemura K, Murakami Y, Hayashidani Y, Sudo T, Hashimoto Y, Ohge H,
Sueda T: Randomized clinical trial to assess the efficacy of ulinastatin for
postoperative pancreatitis following pancreaticoduodenectomy. J Surg
Oncol 2008, 98:309–313.

11. Ono S, Aosasa S, Mochizuki H: Effects of a protease inhibitor on reduction
of surgical stress in esophagectomy. Am J Surg 1999, 177:78–82.



Zhang et al. World Journal of Surgical Oncology 2013, 11:84 Page 6 of 6
http://www.wjso.com/content/11/1/84
12. Bao P, Gao W, Li S, Zhang L, Qu S, Wu C, Qi H: Effect of pretreatment with
high-dose ulinastatin in preventing radiation-induced pulmonary injury
in rats. Eur J Pharmacol 2009, 603:114–119.

13. Sato N, Endo S, Kimura Y, Ikeda K, Aoki K, Iwaya T, Akiyama Y, Noda Y,
Saito K: Influence of a human protease inhibitor on surgical stress
induced immunosuppression. Dig Surg 2002, 19:300–305.

14. D’Journo XB, Michelet P, Marin V, Diesnis I, Blayac D, Doddoli C, Bongrand P,
Thomas PA: An early inflammatory response to oesophagectomy
predicts the occurrence of pulmonary complications. Eur J Cardiothorac
Surg 2010, 37:1144–1151.

15. Lin E, Lowry SF: Inflammatory cytokines in major surgery: a functional
perspective. Intensive Care Med 1999, 25:255–257.

16. Ferguson MK, Durkin AE: Preoperative prediction of the risk of pulmonary
complications after esophagectomy for cancer. J Thorac Cardiovasc Surg
2002, 123:661–669.

17. Lagarde SM, de Boer JD, ten Kate FJ, Busch OR, Obertop H, van Lanschot JJ:
Postoperative complications after esophagectomy for adenocarcinoma
of the esophagus are related to timing of death due to recurrence.
Ann Surg 2008, 247:71–76.

18. Takagi K, Yamamori H, Morishima Y, Toyoda Y, Nakajima N, Tashiro T:
Preoperative immunosuppression: its relationship with high morbidity
and mortality in patients receiving thoracic esophagectomy. Nutrition
2001, 17:13–17.

19. Park JH, Kwak SH, Jeong CW, Bae HB, Kim SJ: Effect of ulinastatin on cytokine
reaction during gastrectomy. Korean J Anesthesiol 2010, 58:334–337.

20. Sato A, Kuwabara Y, Shinoda N, Kimura M, Ishiguro H, Fujii Y: Use of low
dose dopamine, gabexate mesilate and ulinastatin reduces the water
balance and pulmonary complication in thoracic esophagectomy
patients. Dis Esophagus 2005, 18:151–154.

21. Kobayashi H, Suzuki M, Tanaka Y, Hirashima Y, Terao T: Suppression of
urokinase expression and invasiveness by urinary trypsin inhibitor is
mediated through inhibition of protein kinase C- and MEK/ERK/
c-Jun-dependent signaling pathways. J Biol Chem 2001, 276:2015–2022.

22. Zhao X, Sun X, Gao F, Luo J, Sun Z: Effects of ulinastatin and docetaxel on
breast tumor growth and expression of IL-6, IL-8, and TNF-α. J Exp Clin
Cancer Res 2011, 30:22.

23. Uchida K, Kusuda T, Koyabu M, Miyoshi H, Fukata N, Sumimoto K, Fukui Y,
Sakaguchi Y, Ikeura T, Shimatani M: Regulatory T cells in type 1
autoimmune pancreatitis. Int J Rheumatol 2012, 2012:795026.

24. Yu WK, Li WQ, Li N, Li JS: Mononuclear histocompatibility leukocyte
antigen-DR expression in the early phase of acute pancreatitis.
Pancreatology 2004, 4:233–243.

25. Chen L, Linsley PS, Hellström KE: Costimulation of T cells for tumor
immunity. Immunol Today 1993, 14:483–486.

26. Nozoe T, Maehara Y, Sugimachi K: Preoperative sorting of circulating T
lymphocytes in patients with esophageal squamous cell carcinoma: its
prognostic significance. World J Gastroenterol 2005, 11:6689–6693.

27. Guo SJ, Lin DM, Li J, Liu RZ, Zhou CX, Wang DM, Ma WB, Zhang YH, Zhang
SR: Tumor-associated macrophages and CD3-zeta expression of tumor-
infiltrating lymphocytes in human esophageal squamous-cell carcinoma.
Dis Esophagus 2007, 20:107–116.

28. Sheu BC, Hsu SM, Ho HN, Lin RH, Torng PL, Huang SC: Reversed CD4/CD8
ratios of tumor-infiltrating lymphocytes are correlated with the
progression of human cervical carcinoma. Cancer 1999, 86:1537–1543.

29. Balkwill F: Cancer and the chemokine network. Nat Rev Cancer 2004,
4:540–550.

doi:10.1186/1477-7819-11-84
Cite this article as: Zhang et al.: Preventive effect of ulinastatin on
postoperative complications, immunosuppression, and recurrence in
esophagectomy patients. World Journal of Surgical Oncology 2013 11:84.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Clinical course evaluation
	Sample collection and assay
	Statistics

	Results
	Baseline characteristics of enrolled patients
	Effect of ulinastatin on respiratory index
	Effect of ulinastatin on postoperative clinical course
	Side effects
	Survival analysis

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


