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Summary

The purpose of calculating the capillary filtration coefficient is to
experimentally evaluate edema formation in models of pulmonary
ischemia-reperfusion injury. For many years, the obtaining of this
coefficient implies a series of manual maneuvers during ex-vivo
reperfusion of pulmonary arterial pressure, venous pressure and
weight, as well as the calculation of the Kfc formula. Through
automation, the calculation of capillary filtration coefficient could
be easier and more efficient. To describe an automatic method
designed in our laboratory to calculating the capillary filtration
coefficient and compare with traditional determination of capillary
filtration coefficient as gold standard method. An automatic three
valve perfusion system was constructed, commanded by
a mastery module connected to a graphical user interface. To
test its accuracy, cardiopulmonary blocks of Wistar rats were
harvested and distributed in manual (n=8) and automated (n=8)
capillary filtration coefficient determination groups. Physiological
parameters as pulmonary arterial pressure, pulmonary venous
pressure, weight and capillary filtration coefficient were obtained.
Capillary filtration coefficient,
pressure, venous pressure
significance difference between the groups. The automated
perfusion system for obtaining Kfc was standardized and
validated, giving reliable results without biases and making the
process more efficient in terms of time and personal staff.

Results: pulmonary arterial

arterial shown no statistical
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Introduction

There are several experimental methods to
evaluate pulmonary tissue edema, for example: imaging
techniques, thermodilution and gravimetric methods;
among which stand out, determination of wet lung,
weight / weight ratio of wet lung, weight / dry lung
weight ratio and capillary filtration coefficient (Kfc), the
latter being more specific for the assessment of capillary
permeability (Parker and Townsley 2004), and has been
the method of choice for more than 40 years (Gaar et al.
1967). Kfc is a product of hydraulic conductivity (Lp)
and filtration surface area (SA) that evaluates convective
transport through the endothelial barrier (Parker and
Townsley 2008). To perform the Kfc calculation it is
necessary to have a perfusion system that allows the
acquisition of lung weight in real time, pulmonary arterial
pressure (PAP), pulmonary venous pressure (PVP) and
capillary pressure (CP) (Drake, Gaar et al. 1978), which
is obtained by the double occlusion method (Townsley
1986, Kongstad and Grande 1998) from
a isogravimetric state.

et al

When the experiments are performed using the
manual method, the researcher needs to know the time
and all the maneuvers it requires, because in the phases
that correspond to obtaining CP, it is important to clamp
both the arterial side as well as the venous side of the
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circuit, and during the phase of the weight gain, the PVP
must be increased manually. Therefore, the researcher
must have a great experience and also rely on a staff
member to perform these maneuvers with great precision
and in a coordinated manner.

After a review of the literature, the use or
development of some automated perfusion systems was
not found in research. Therefore, it is hypothesized that
an automated system of ex vivo lung perfusion could
reduce biases, facilitate the researcher to register the
parameters automatically in the conventional office
package and finally calculate the Kfc.

To achieve these objectives, a domain module
was built to automatically open and close the valves, turn
on and off the rodent ventilator and the peristaltic pump,
controlled through a graphical interface that was easily
manipulated, and at the end of the experiment the Kfc
was obtained automatically in an Excel sheet.

Finally, the
perfusion system was carried out by comparing the Kfc in

validation of this automatic
the pulmonary blocks perfused by both methods, manual
and automatic.

Materials and Methods

The protocol was approved by the Animal
Research Committee of the Instituto Nacional de Ciencias
Meédicas y Nutricién Salvador Zubirdn, México (protocol
CEX-56-11/13-1),
official Mexican guidelines for laboratory animals (NOM

number, in compliance with the
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062-Z00-1999) and in accordance with the Guide for the
Care and Use of Laboratory Animals (1985).

Manual determination of Kfc
Perfusion system

The perfusion system used was composed of
(Figs 1A, B): isolated organ perfusion glass (Kent
Scientific, Inc., USA.), bubbles trap glass (Kent
Scientific, Inc., USA.), 3 metal holders (Kent Scientific,
Inc., USA.), weight sensor (Kent Scientific, inc., USA.),
2 pressure sensors to register PAP y PVP (Medex
LogiCal, USA.) which are connected to pre-amplification
modules (Kent Scientific, Inc. TRN006) in order to
transform analog signals of PAP, PAP and W to digital
A peristaltic pump (Masterflex, 7523-30),
thermostat (Polyscience, model 8005), connected to

signals.

perfusion circuit for maintaining a steady temperature,
rodent ventilator (Kent Scientific, RSP 1002), computer
with a data acquisition card (DT 300, data translations)
and data acquisition software (Matlab 2007, Matworks).

Graphical user interface
A graphical interface was performed and
programed in Matlab software in order to visualizing:

PAP, PVP, CP, W and in numerical and graphical way in

real time. After recording acquired data, they were
exported to Excel (Office 2011, Microsoft) where the
means of PAP, PVP, CP and finally Kfc were manually
calculated.

Fig. 1. A) Scheme illustrating the Perfusion System unit. The system consists of a perfusion solution (1), peristaltic pump (2), bubble
trap (3), PAP sensor (4), isolated organ perfusion glass (5), PVP sensor (6), water column (7), W sensor (8), W pre-amplifier (9), PVP
pre-amplifier (10), PAP pre-amplifier (11), acquisition data card (12), computer (13), rodent ventilator (14), outlet recipient (15). In thin
arrows shows the flux direction, the thick arrows show the direction of the acquired data, the connection between the PAP sensor and
the PAP pre-amplifier are show in red line, Finally, the blue line shows the connection between the PVP sensor and PVP pre-amplifier.

B) Perfusion system photography.
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Fig. 2. Experimental phases. I. Isogravimetric state, II. CP1, III. basal line 1 IV. PVP elevation V. basal line 2 VI. CP2 VILI. basal line 3.

Kfc calculation

The Kfc was calculated by Drake modified
method (Equation 1). Each experiment was carried out
for 20 min, which was composed of VII phases (Fig. 2):
I. Isogravimetric state (0-3 min). II. Capillary pressure 1
(CP1) (3-4 min). IIl. Basal state 1 (4-7 min). IV. PVP
elevation (7-15 min); achieved by rising abruptly and
manually from 2 to 7-8§ mmHg through three-way
connector, V. Basal state 2 (15-18 min). VI. Capillary
pressure 2 (CP2) (18-19 min). VII. Basal state 3 (19-20
min). The slow weight gain (8-15 min) was taken from
phase IV for Kfc calculation, because in this phase
intravascular flow flux to interstitial space. For CP
acquisition, double occlusion maneuver was made by
manual clamping. The PAP and PVP means were
calculate from the phases I and V. PVP elevation was
made manually.

(AW/At)to/APc

Equation 1. AW = Lung weight difference, At = Time
difference, t = extrapolated to zero time, APc = Capillary
pressure difference.

Automatic determination of Kfc
Perfusion system in automatic method

The same perfusion system was used and
3 valves were placed (USM826074.ASCO) for automatic
clamping to sense CP and to rise the PVP whenever it
was required. (Fig. 1)

Master module

By biomedical engineering, an electrical module
was designed and built. It opens and close the valves, and
turn on or off the peristaltic pump and the rodent fan by
supplying electrical power, and a graphical user interface
previously designed and connected to the module to
control it from a personal computer. This module was
developed in the experimental surgery department.

Graphical User Interface for automatic method
Another
previous one with the aim of showing PAP, PVP, W and

interface was designed from the
CP in numerical and graphic form in real time, but also to
automatically manage the perfusion system. Depending
on the needs, the interface was powered by specific
commands, showing two main windows. The first, to
calibrate the amplifiers before each experiment, was
performed with the lungs placed in the perfusion system
(Fig. 3A). The second plotted the acquired data in real
time in numerical and graphic form (Fig. 3B).

In phases I, III, V, VII, the 3 valves remained
open, the peristaltic pump and the ventilator remain on.
Phases II and VI,
simultaneously, which led to double occlusion, at this stage

valves 1 and 2 were -closed
the third window was deployed and showed the CP in real
time (Fig. 3C). In phase IV, the PVP was increased, valves
1 and 2 remained open while the third was closed.
Therefore, PVP increased due to the flow of
a column from 0 to 10 cmH,0. At the end of each of the
experiments, the program automatically stopped. After
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that, all the data was sent to the Excel package and the
values of Kfc, PAP, PVP, CP, AW / At and finally APC
were plotted both numerically and graphically (Fig. 4). In
addition, a window was displayed to review the data or

video recording. Finally, the interface included a digital

filter (low pass 0.00001 Hz) to reduce external noise, in
order to obtain accurate data (Fig. 5). The calculations of
Kfc, PAP, PVP, CP were made with the same formula
used to calculate the Kfc using the manual method.
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Fig. 3. Graphical user interface used in automatic method. A) Calibration window for automatic perfusion system. This window is
displayed in order to calibrate the pre-amplificators a-priori of each experiment. It shows: initial weight, PAP and PVP. The buttons
placed below switch on or off the peristaltic pump, rodent ventilator and valves to purge the perfusion system. B) Window of acquisition
data. It shows in real time, from up to down: PAP, PVP and W. In the right side shows PAP, PVP, W numerically and in real time.
C) CP acquisition data window. The upper windows displayed arterial and venous CP1 in real time; inferior windows show arterial and
venous CP2. It displays automatically in phases when PC have to be measured.
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Fig. 4. Data sent from graphical interface to Excel. When the experiment has been finished, the results are automatically displayed in
numerical and graphical way in Excel. A) Excel data sheet shows all data (PAP, PVP, W, filtered W, AW, AW/At, logAW/At) and the
means values of PAP, PVP, PCP, CP. B) Simultaneously Kfc is plotted both numerical value and the semilogarithmic graphic.
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Automatic Method vs. Manual Method

To evaluate the function of the automatic
method, Kfc was determinated in rat lung blocks by the
two methods, automatic and manual.

Animals

Wistar rats (N=16) with body weight of
300-400g were divided in two groups: Manual group
(n=8): Cardiopulmonary blocks were harvested and
immediately perfused; the Kfc was calculated by manual
method. Automatic group (n=8): Cardiopulmonary blocks
were harvested and immediately perfused; Kfc was
calculated by the automatic method. All animals were
managed according to the NOM-Z00-062-1999 and the
protocol was approved by Animal Research Committee
of “Instituto Nacional de Ciencias Medicas y Nutricion
“Salvador Zubiran” (CEX-56-11/13-1).

Cardiopulmonary block harvesting

The rats were anesthetized with pentobarbital
(50 mg/Kg, ip) and tracheostomy was realized for placing
to rodent ventilator with 10 ml/Kg tidal volume and
60 strokes per minute. Medium sternotomy was realized,
cranial and caudal cava veins, as well as, aorta pulmonary
artery (Parker and Townsley) were referred with suture
silk (3-0) and dissected. Heparin 1000 UI was
administrated in the right ventricle and the cardiac apex

was sectioned. Posteriorly, two cannulas were inserted; one
in the right ventricle, specifically in PA, and the another in
the left atrium through the left ventricle (LA). The lung
block was flushed with Krebs-Henseleit solution through
the PA cannula until it turned clear through the LA cannula
exit. At last, the cardiopulmonary block was taken out.

Cardiopulmonary block perfusion

The cardiopulmonary block was wrapped with
plastic membrane; furthermore, it was set and suspended at
weight sensor transducer, and placed in to isolated organ
glass. The PA and LA cannulas were connected to the
perfusion system, besides that, the tracheal cannula was
connected to rodent ventilator. The lungs were reperfunded
with Krebs-Henseleit solution (0.013 ml/kg/min) and
ventilated with room air (O, 21 %), 60 strokes per minute
and 2-3 cmH,0 of PEEP, maintaining the lungs in zone
3 (PAP>PVP> alveolar pressure (Pa)).

Statistical analysis

The results were expressed in mean + standard
error, Student ¢ test was carried on to compare between
groups (SPSS. V20. p<0.05).

Results

Parameters of PAP, PVP, and CP were obtained
by both, manual and automatized methods. The means +
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SE in manual and automatic group were respectively
(mmHg): PAP: 19.00+2.17; 20.31£1.23, p=0.13. PVP:
3.03+0.37; 2.2340.29, p=0.35. CPl: 5.89+1.06;
7.56+0.86, p=0.59. CP2: 6.99+1.07; 5.10+£0.73, p=0.45.
ACP: 2.86+0.35; 2.55+0.30, p=0.89. There was no
statistical significance difference between the groups.
(Table 1)

Although in manual method the mean of CP1
determination time was of 1.30 min, and CP2 was
1.40 min in average, the automatized method did not give
difference between CP1 and CP2 because the time of its

recording was exactly 1 min. However, there was not
significant difference between groups.

Kfc determination

Kfc values were expressed in
ml/min/mmHg/100gr (mean + SE): Manual group:
0.284+0.028. Automatic group: 0.21+0. Kfc was slightly
higher in manual group than automatic group, but there
was no significant difference between the groups,

p=0.45, (Table 1).

Table 1. Kfc values are expressed in ml/min/mmHg/100g. PAP, PVP, PC1, PC2 and ACP are shown in mmHg. p<0.05

Kfe PAP PVP CP1 CP2 ACP
Manual 0.28+0.02 19.00+2.17 3.03+0.37 5.89+1.06 6.99+1.07 2.86+0.35
Automatic 0.21+0.09 20.31£1.23 2.23+0.29 7.56+0.86 5.10+£0.73 2.55+0.30
p value 0.45 0.13 0.35 0.59 0.45 0.89
Discussion by other devices) can be eliminated (Fig. 5). Finally, with

Design and creation of automatic perfusion system.

There are several reports in the literature about
the Kfc calculation. Since 1969 many research groups
around the world have been using perfusion systems
widely with the aim of evaluate lung injury. Although
this technique is realized in multiple laboratories, there
are a little bit reports that pretend making easier the Kfc
obtaining (Bernard et al. 1997, Guerra-Mora et al. 2017).
In addition, there are not reports in medical literature
about implementation of automatic system for
reperfusion of isolated organs, even, nowadays some
perfusion systems are successfully used to perfuse
ex-vivo lung block (Noda, Shigemura et al 2014,
Tanaka, Noda et al 2015). For that reason, it was
designed and constructed an automatic perfusion system
for Kfc calculation. Some advantages of this system are
that it can be implemented for evaluating other variables
in other organs; for instance; liver, bowel, kidney and
heart. Besides that, it can be modified according the
needs of researchers and under different experimental
conditions. For their development and building was
necessary the knowledge of a biomedical engineer in
order to obtain the interface with specifications that
researcher asks according to the behavior of the
Also the

a digital filter, hence the external signals (noise generated

experiments. interface designed included

some mathematical formulas, experiment data are
exported in numerical and graphic way automatically to
excel, accessible software for everyone that facilitates the

use of the data in statistical software.

Perfusion system validation

The automatic perfusion system gives feasible
data, because there was not significant difference
between groups.

For one accurate of Kfc obtaining, researcher
should take care of the following conditions (Bernard,
Dahlby et al. 1997):

1) Increased microvascular filtration causes
weight gain;

2) the surface area of filtration remains constant
between different experimental conditions;

3) Starling forces are constant both during the
weight increase, as well as in different conditions; and

4) barrier sensitive endothelial signaling is not
related during the weight transient.

All conditions above mentioned were achieved
in these experiments. Firstly, PVP elevation lasted 8 min,
of which, the first minute was eliminated because it
corresponds to fast weight gain and the other 7 min are
from slow weight gain, which are used to calculate Kfc.
Some authors suggest that the minimum time of PVP
elevation to obtain reliable results, it is about 18 to
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20 minutes; however, in experiments in which lung injury
is induced, the time of PVP elevation can be less, because
the reperfusion model can induce edema quickly by itself.
All experiments were made in zone 3 ventilation
(PAP>PVP>Pa), because in this mode, the microvascular
bed does not change in number as long as the experiment
last, due to the augmentation of the alveolar pressure.
However, when PVP is increased these capillaries are
recruited and distended. The lung blocks were perfused
with Krebs-Henseleit solution, which contains albumin
and maintains the coloidosmotic pressure in intravascular
liquid. It is important to keep in mind if great edema
formation exist, the interstitial pressure increase and this
could lead us to underestimate the Kfc. Additionally, the
researcher could realize this experiments easily and could
made other activities while lung blocks are perfused with
automatic device, whereas by manual method, the
researcher was unable to realize another activity. By
manual method, calculation time of the variables was too

References
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Conclusions

The automatic reperfusion system was
standardized and validated, its building was relatively
easy giving reliable results without biases and saving
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Conflict of Interest
There is no conflict of interest.

BERNARD CE, DAHLBY R, HOENER B: An isolated perfused lung model with real time data collection and analysis
of lung function. J Pharmacol Toxicol Methods 38: 41-46, 1997.
DRAKE R, GAAR KA, TAYLOR AE: Estimation of the filtration coefficient of pulmonary exchange vessels. Am J

Physiol 234: H266-H274, 1978.

GAAR KA Jr, TAYLOR AE, OWENS LJ, GUYTON AC: Pulmonary capillary pressure and filtration coefficient in
the isolated perfused lung. Am J Physiol 213: 910-914, 1967.

GUERRA-MORA JR, PERALES-CALDERA E, AGUILAR-LEON D, NAVA-SANCHEZ C, DIAZ-CRUZ A, DIAZ-
MARTINEZ NE, SANTILLAN-DOHERTY P, TORRES-VILLALOBOS G, BRAVO-REYNA CC: Effects of
sildenafil and tadalafil on edema and reactive oxygen species production in an experimental model of lung

ischemia-reperfusion injury. Transplant Proc 49: 1461-1466, 2017.

KONGSTAD L, GRANDE PO: The capillary filtration coefficient for evaluation of capillary fluid permeability in cat
calf muscles. Acta Physiol Scand 164: 201-211, 1998.

NODA K, SHIGEMURA N, TANAKA Y, BHAMA JK, D'CUNHA J, LUKETICH JD, BERMUDEZ CA: Successful
prolonged ex vivo lung perfusion for graft preservation in rats. Eur J Cardiothorac Surg 45: €54-60, 2014.

PARKER JC, TOWNSLEY MI: Evaluation of lung injury in rats and mice. Am J Physiol Lung Cell Mol Physiol 286:

1.231-246, 2004.

PARKER JC, TOWNSLEY MI: Physiological determinants of the pulmonary filtration coefficient. Am J Physiol Lung

Cell Mol Physiol 295: 1.235-237, 2008.

TANAKA Y, NODA K, ISSE K, TOBITA K, MANIWA Y, BHAMA JK, D'CUNHA J, BERMUDEZ CA,
LUKETICH JD, SHIGEMURA N: A novel dual ex vivo lung perfusion technique improves immediate
outcomes in an experimental model of lung transplantation. Am J Transplant 15: 1219-1230, 2015.

TOWNSLEY MI, KORTHUIS RIJ, RIPPE B, PARKER JC, TAYLOR AE: Validation of double vascular occlusion
method for Pc,i in lung and skeletal muscle. J App! Physiol 61: 127-132, 1986.





<<

  /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 false

  /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 false

  /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 false

  /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 false

  /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>

    /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.)

    /CZE <>

  >>

  /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 [595.276 841.890]

>> setpagedevice



