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Warning: For research use
only.

Not recommended or intended
for diagnosis of disease in
humans or animals. Do not
use internally or externally in
humans or animals.

All chemicals should be
considered as potentially
hazardous. We therefore
recommend that this product is
handled only by those persons
who have been trained in
laboratory techniques and
that it is used in accordance
with the principles of good
laboratory practice. Wear
suitable protective clothing
such as laboratory overalls,
safety glasses and gloves.
Care should be taken to avoid
contact with skin or eyes. In
the case of contact with skin
or eyes wash immediately

with water. See material safety
data sheet(s) and/or safety
statement(s) for specific advice.

Store at 2-8°C.

The expiry date is stated on
the package and will be at
least 4 weeks from the date of
despatch.



Microplate: 12 x 8 well strips coated with donkey anti-rabbit 1gG,
ready for use.

6-keto-prostaglandin F, , Peroxidase conjugate:
6-keto-prostaglandin F, -Horseradish Peroxidase, lyophilized

Standard: 6-keto-prostaglandin F, , 2.56 ng, lyophilized. On
reconstitution this bottle contains 1.28 ng/ml

Antiserum: Rabbit anti-

6-keto-prostaglandin F,,, lyophilized

TMB Substrate:

Enzyme substrate containing 3,35,5'-Tetramethylbenzidine (TMB)/
Hydrogen Peroxide, Ready for use.

Assay buffer concentrate:

20 ml. On dilution this bottle contains 0.1 M Phosphate Buffer, pH 7.5
containing 0.9% Sodium Chloride, 0.1% Bovine Serum Albumin and
preservative.

Wash buffer concentrate:

12.5 ml. On dilution the reagent contains 0.01 M Phosphate Buffer,
pH 7.5 containing 0.05% Tween™20.



The following materials and equipment are required but not
supplied:

Pipettes or pipetting equipment with disposable tips (50 pl, 100 pl,
150 pl, 2 mland 6 ml)

Disposable polypropylene test tubes

Measuring cylinders
50 ml and 500 ml

Distilled or deionized water
Spectrophotometric plate reader capable of measuring at 450 nm
1.0 M Sulfuric acid

Microplate shaker

Optional Equipment: Assays may be performed with commercially
available microplate washers to aid convenience and assay
throughput



6-keto-prostaglandin F, , Enzymeimmunoassay Biotrak System from
GE Healthcare has been specifically designed for research purposes.
It combines the use of a Peroxidase labelled 6-keto-prostaglandin
F1, Conjugate, a specific antiserum which can be immobilized on to
pre-coated microplates and a one pot stabilized substrate solution.
This provides a rapid and sensitive non-isotopic method for the
determination of 6-keto-prostaglandin F; . in the range 0.5 to 64 pg/well.

Each pack contains sufficient material for 96 wells. This permits the
construction of one standard curve and 37 unknowns in duplicate.

e Specific for 6-keto-prostaglandin F,,
¢ High sensitivity ~ 0.2 pg

e 2.5 hour protocol

¢ Non isotopic

e Ready to use substrate

e Color coded reagents



A diverse array of mammalian cells and tissues enzymatically
oxidize Arachidonic acid to physiologically active compounds. These
compounds include prostacyclin, thromboxanes, prostaglandins and
leukotrienes.

Prostacyclin, also known as prostaglandin I, (PGl,), is an unstable
vinyl ether formed from the prostaglandin endoperoxide,
prostaglandin H, (PGH,). This conversion of PGH, to prostacyclin

is catalyzed by prostacyclin synthetase, the two primary sites of
synthesis being the veins and arteries, Prostacyclin has biological
properties opposing the effect of thromboxane A,. Prostacyclin is a
vasodilator and a potent inhibitor of platelet aggregation (1) while
thromboxane A, is a vasoconstrictor and a promoter of platelet
aggregation (2,3). A physiological balance between the activities of
these two effectors is probably important to maintaining a healthy
vascular bed.

Prostacyclin is unstable and it undergoes a spontaneous hydrolysis
to 6-keto-prostaglandin F, . Study of this reaction in vitro
established that prostacyclin has a half-life of approximately

3 minutes (4). This half-life increases to 9-23 minutes in platelet-
poor plasma (5). Due to this spontaneous hydrolysis of prostacyclin,
the quantitation of 6-keto-prostaglandin F, , is accepted by many
researchers as a measure of prostacyclin formation (6).

The development of specific immunoassays has facilitated the
measurement of 6-keto-prostaglandin F, . Radioimmunoassay
techniques are the most widely used methods of measuring 6-keto-
prostaglandin F,  (7,8,9). Early enzymeimmunoassays suffered from
poor sensitivity, however recent improvements in non-isotopic assay
design and chromogens have shown assay performance to be equal
or superior to radioisotopic methods (10,11,12).



The assay is based on the competition between unlabelled
6-keto-prostaglandin F, , and a fixed quantity of Peroxidase labelled
6-keto-prostaglandin F,, for a limited number of binding sites on a
6-keto-prostaglandin F, , specific antibody. With fixed amounts

of antibody and Peroxidase labelled 6-keto-prostaglandin F, , the
amount of Peroxidase labelled ligand bound by the antibody will be
inversely proportional to the concentration of added unlabelled ligand.

The Peroxidase ligand that is bound to the antibody is immobilized
on to polystyrene microtitre wells precoated with second antibody,
as demonstrated in figure 1. Thus any unbound ligand can be
removed from the well by simple washing procedures.

The amount of Peroxidase labelled 6-keto-prostaglandin F, , bound
to the antibody is determined by addition of a Tetramethylbenzidine
(TMBJ)/Hydrogen Peroxide single pot substrate (13). The reaction is
stopped by additon of an acid solution, and the resultant color read
at 450 nm in a microplate photometer.

The concentration of unlabelled 6-keto-prostaglandin F, , in a
sample is determined by interpolation from a standard curve.

‘//r 6KPGFy,
‘\\A 6KPGF,,-peroxidase + TMB

'

Stop reaction

Well measure OD
Incubate 1.5 hours Incubate
15 minutes
Figure 1.



Collect the blood in a tube with an anticoagulant, centrifuge the
blood immediately and rapidly freeze the plasma. If blood-samples
cannot be rapidly processed it is recommended that indomethacin
or aspirin are added to the anticoagulant. Either of these
compounds will inhibit the subsequent metabolism of Arachidonic
acid to prostaglandins. One effective method is to collect the blood
in a tube containing EDTA and Indomethacin. Mix 0.95 ml of an EDTA
solution (2 g Disodium EDTA and 0.8 g NaCl adjusted to pH 7.4 with
NaOH and made to a final volume of 100 ml in distilled water) with
0.05 ml of a 0.04 M Indomethacin solution (50 mg indomethacin
dissolved in 3.5 ml absolute Ethanol) for the treatment of 10 ml of
blood. The EDTA solution must be mixed while the indomethacin is
being added or the indomethacin will precipitate. Store the plasma
samples at -15°C to -30°C until the assay is conducted.

For excellent information about conducting prostaglandin
immunoassays, three relevant articles are recommended (14,15,16).
It is well estabished that non-esterified fatty acids can interfere with
the assay (2,17). If samples contain these interfering compounds,
several methods are available for separating the prostaglandins
from the fatty acids (18,19,20).

In addition, Dray has evaluated blood drawing procedures (21).

Solid phase extraction procedures have become the method of
choice for many researchers, giving high recovery and clean
samples. However liquid phase extraction techniques are also

still used. Representative procedures for the extraction of 6-keto-
prostaglandin F, , from plasma using Amprep™ minicolumns and by
solvent extraction are described below. This information is provided
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for guidance only. It remains the investigators’ responsibility to
validate their chosen procedure with their own samples.

Amprep extraction
1. Column type
Amprep C2 100 mg code RPN1903

N

. Sorbent conditioning
Rinse the column with 2 ml Methanol
Rinse the column with 2 ml water
3. Sample treatment
Plasma - Acidify 1 ml plasma to pH 3. Apply to the column
4. Interference elution
Wash column with 5 ml water
Wash column with 5 ml 10% Ethanol
Wash column with 5 ml Hexane (or Petroleum Ether 30-40°C)
5. Elution
Elute 6-keto-prostaglandin F, , with 5 ml Methyl Formate
Notes
1. The Methyl Formate should be dried under Nitrogen or vacuum
and the extract redissolved in assay buffer before estimation.
2. The typical recovery of [*H] 6-keto-prostaglandin Fiq is 90%.

3. For further details of the Amprep range of products see your GE
Healthcare representative.

Liquid phase (21)
1. Add tritiated 6-keto-prostaglandin F, , to 1 ml biological sample
for estimation of recovery.

2. Add 2 ml Acetone and shake for 2 minutes.
3. Centrifuge at 4°C.

4. Transfer the supernant to a separate tube and add 2 ml hexane
or petroleum ether.

11
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. Shake for 2 minutes and centrifuge at 4°C.

. Discard the upper hexane layer.

. Adjust the pH of the lower layer to 3.0-4.0 with 1 M Citric acid.
. Add 2 ml Chloroform and shake for 2 minutes.

. Centrifuge at 4°C.

. The lower Chloroform layer contains the extracted 6-keto-

prostaglandin F, . Separate and re-extract the top layer with 2
ml Chloroform.

Combine the Chloroform extracts, dry under Nitrogen or vacuum
and estimate the 6-keto-prostaglandin F, , recovered.

Procedural notes

1

u A WN

o

Allow samples and all reagents to reach room temperature prior
to performing the assay.

. Mix samples and all reagents thoroughly before use.
. Avoid excessive foaming of reagents.
. Avoid handling the tops of the wells both before and after filling.

. Keep the wells covered with lids except when adding reagents

and reading.

. Standards and samples should be assayed in duplicate.

7. Run a separate standard curve for each microplate.

. The total dispensing time for each plate should not exceed

20 minutes.

12



8.2.1. Reagent preparation
Note: All reagents must be allowed to equilibrate to room
temperature prior to use.

All reagents should be stored at 2-8°C. Once reconstituted
components should be stored at 2-8°C and re-used within seven
days.

The coated microplate and enzyme substrate are provided ready for
use.

Assay buffer

Transfer the contents of the bottle to a 50 ml graduated cylinder
by repeated washing with distilled water. Adjust the final volume
to 50 ml with distilled water and mix thoroughly. The diluted buffer
contains 0.1 M Phosphate Buffer pH 7.5 containing 0.9% Sodium
Chloride, 0.1% Bovine Serum Albumin and preservative.

Standard

Carefully add 2.0 ml diluted assay buffer and replace the stopper.
Mix the contents of the bottle until completely dissolved. The final
solution should contain 6-keto-prostaglandin F,, at a concentration
of 1.28 ng/ml.

6-keto-prostaglandin F, , Peroxidase conjugate

Carefully add 6.0 ml diluted assay buffer and replace the stopper.
Mix the contents of the bottle until completely dissolved. The solution
will contain 6-keto-prostaglandin F, ,- Horseradish Peroxidase in
Phosphate Buffer containing 0.9% Sodium Chloride, 0.1% Bovine
Serum Albumin and preservative.

Antiserum
Carefully add 6.0 ml diluted assay buffer and replace the stopper.
Gently mix the contents of the bottle by inversion and swirling

13



until a complete solution is obtained. Vigorous agitation and
foaming should be avoided. The contents will contain anti-6-keto-
prostaglandin F, , serum in Phosphate Buffer containing 0.9%
Sodium Chloride, 0.1% Bovine Serum Albumin and preservative.

Wash buffer

Transfer the contents of the bottle to a 500 ml graduated cylinder
by repeated washings with distilled water. Adjust the final volume
to 500 ml with distilled water and mix thoroughly. The diluted wash
buffer contains 0.01 M Phosphate Buffer pH 7.5 containing 0.05%
Tween 20.

8.2.2. Preparation of working standards
1. Label 7 polypropylene tubes 0.5 pg, 1 pg, 2 pg, 4 pg, 8 pg, 16 pg,
and 32 pg.

N

. Pipette 500 pl assay buffer into all tubes.

3. Pipette 500 pl of the stock standard (1.28 ng/ml) into the 32 pg
tube and mix thoroughly.

4. Transfer 500 pl from the 32 pg tube to the 16 pg tube and mix
thoroughly.

wv

. Repeat this doubling dilution successively with the remaining
tubes.

6. 50 pl aliquots from each serial dilution together with the stock
solution will give rise to 8 standard levels of 6-keto-prostaglandin
F14 ranging from 0.5 to 64 pg per well.

Note: Working standards should be prepared within one hour of
performing the enzymeimmunoassay so as to minimize any effect
of

6-keto-prostaglandin F,, adsorption to the walls of the test tubes.

8.2.3. Assay protocol
1. Prepare assay reagents and working standards as described in
the previous sections.
14



2.

10.
11.

12.

Set up the microplate with sufficient wells to enable the running of
all blanks, standards and samples as required (see table 1). If

the last row is incomplete make up to 12 with clear blank wells,
ensuring the base of the wells is flush with the strip holder.

Recommended positioning of blank (B), non-specific binding
(NSB), standard (0-64) and sample (S) wells is shown in figure 2.

. Pipette 100 pl assay buffer into the non-specific binding (NSB) wells.

. Pipette 50 pl assay buffer into the zero standard wells (By).

. Starting with the most dilute, pipette 50 pl of each standard or
unknown sample into the appropriate wells.

. Pipette 50 pl of antiserum to all wells except the blank and non
specific binding wells.

. Cover the plate with the lid provided and incubate at room
temperature (15-30°C) by shaking for 30 minutes on a microplate
shaker.

. Pipette 50 pl 6-keto-prostaglandin F;  Peroxidase conjugate into

all wells except the blank.

. Cover the plate with the lid provided and incubate at room

temperature (15-30°C) by shaking for 1 hour on a microplate shaker.
Aspirate and wash all wells four times with 400 pl wash buffer.

Immediately dispense 150 pl enzyme substrate into all wells,
cover the plate and mix on a microplate shaker for exactly

15 minutes at room temperature (15-30°C). A blue color

will develop which can be read at 630 nm. However we do
recommend halting the reaction prior to end point determination
as follows:-

Pipette 100 pl 1 M Sulfuric acid into each well, mix the contents
of the plate and determine the optical density in a plate reader
at 450 nm within 30 minutes.

15



Table 1. Enzymeimmunoassay protocol (All volumes are in
microlitres)

Substrate*  Non-specific Zero Standards  Samples
blank binding (NSB) standard (B)
Buffer - 100 50 - -
Standard - - - 50 -
Sample — — — — 50
Antiserum — — 50 50 50

Cover plate, incubate at room temperature 15-30°C for
30 minutes while shaking

Peroxidase
conjugate — 50 50 50 50

Cover plate, incubate at room temperature 15-30°C for
1 hour while shaking.
Aspirate, wash all wells four times with 400 pl wash buffer

Substrate 150 150 150 150 150

Cover plate, incubate at room temperature 15-30°C for
exactly 15 minutes while shaking

1.0M 100 100 100 100 100
Sulfuric acid**

Shake to mix contents and determine optical density at 450 nm.

* Since the non-specific binding in this assay is so low, typically less
than 0.2%, it is possible to omit the substrate blank determination,
enabling the assay of an extra unknown sample. If this option is
taken, the non-specific binding wells should be used to blank the
plate reader.

** Reaction can be read at 630 nm before acidification but halting
reaction prior to end point determination is recommended.
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8.3.1. Calculation of results
The assay data collected should be similar to the data shown in

table 2.
1. Calculate the average optical density (OD) for each set of replicate

wells.
2. Calculate the percent bound for each standard and sample using

the following relationship:-

%B/B,, = (standard or sample OD - NSB OD) x 100
(B, OD - NSB 0OD)

A standard curve may be generated by plotting the percent B/B,, as
a function of the log 6-keto-prostaglandin F, , concentration. Plot %
B/B, ly axis) against pg 6-keto-prostaglandin F; , standard per well
(x axis). The curve shape should be similar to figure 3, if plotted on
semi-log paper.

The pg/well value of samples can be read directly from the graph.

Typical assay data
100 1 ypi Yy

90 1
80 1
70
60
50 1
40 1
304
204
104

% B/B,

01 1 T 100
6-Keto-prostaglandin Flo (pg/well)
Figure 3. Typical assay data
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8.3.2. Typical assay data

Table 2
Standard Optical density Mean OD %B/B,
(pg/well) (OD at 450 nm)
NSB <0.01
0 0.935 0.920 100.0
0.920
0.5 0.840 0.862 92.9
0.884
1 0.802 0.787 84.1
0.772
2 0.681 0.678 73.1
0.675
4 0.545 0.574 57.5
0.533
8 0.381 0.376 40.5
0.370
16 0.255 0.252 27.2
0.249
32 0.175 0.169 18.2
0.165
64 0.112 0.104 11.2
0.092

* The OD value is dependent on the surrounding temperature. For
example typical OD values of the zero standard curve can vary
from 0.6 at 15°C to 1.3 at 30°C. Standard curve parameters remain
unchanged throughout this temperature range.

The data presented in this table was obtained from an assay
performed at 22°C.
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8.3.3. Alternative high sensitivity protocol

Sensitivity may be further enhanced if the plate is allowed to
incubate for 15-20 hours, without shaking, at 4°C after addition of
the Peroxidase conjugate (after step 8). The delayed addition of the
conjugate is not necessary, therefore step 7 may be disregarded. All
other protocol steps (10-12) remain the same.

In order to achieve a usable standard curve the contents of the
bottle containing Peroxidase conjugate should be diluted to 24 ml
instead of 6 ml. ALL other components should be used at the
concentrations described in the reagent preparation section. (p.13).

Note: This protocol is not routinely tested by our quality assurance
department.

20



The cross-reactivity, as determined by the concentration giving
50% B/By, with a number of related compounds is shown in the
table below and graphically in figure 4.

Compound % Cross-reactivity
6-keto-prostaglandin F,, 100.0
2,3-dinor-6-keto-prostaglandin Fy 10.5
6,15-diketo-13,14-dihydro-prostaglandin F, 0.2
6-keto-prostaglandin E; 9.2
Prostaglandin D, 0.5
Prostaglandin E, 2.8
Prostaglandin F, 2.1
Prostaglandin F,,, 14
Thromboxane B, 0.03
Arachidonic acid 0.01

TP
01 1 10 100 1000 104 105 106 107
pg/well

Figure 4 (a) Cross-reactivity profile
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Sensitivity

The sensitivity, defined as the amount of 6-keto-prostaglandin F,
needed to reduce zero dose binding by two standard deviations was
0.15 pg/well, which is equivalent to 3.0 pg/ml.

Precision

The within-assay precision for duplicate determinations was

calculated by measuring controls in the assay. The results are shown
below.

Table 4. (mean values as pg/well)

Control Mean + SD % CV n
A 38.0+25 6.6 25
B 13.0+0.6 4.6 25
C 4.4+0.2 4.5 35

The between assay precision was assessed by repeated
measurement of the same control in successive assays. The results
are shown below.

Table 5. (mean values as pg/well)

Control Mean + SD % CV n
D 208+3.1 149 23
E 73+1.2 16.4 24
F 2.7+04 148 32
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Precision profile

A precision profile was generated by preparing ten replicates of each
of the standards and calculating the standard deviation and percent
coefficient of variation at each concentration.

Table 6
Standard Standard % CV
(pg/well) deviation
0.5 0.14 26.9
1.0 0.14 13.3
2.0 0.26 12.6
4.0 0.39 9.4
8.0 0.53 6.5
16.0 1.64 9.9
32.0 4.07 125
64.0 8.56 129
30 Precision Profile
244
2
S 18-
L
>
O 124
X
6..
04— T —T T T

0.1 1 10 100
6-Keto-prostglandin F 1, (pg/well

Figure 5. Precision profile
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Effect of time and temperature on assay performance

It is important that all incubation processes are performed for the
times stated in the assay protocol. Prolonged incubation following
TMB substrate addition may lead to elevated OD values outside
the spectrophotometer’s accurate measurement range. Assay
temperature will also influence OD readings. However important
assay parameters such as sensitivity and curve shape are not
changed between 15 and 30°C.
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Assay systems EIA SPA  3Hcharcoal 125

6-Keto-Prostaglandin F, RPA515
Thromboxane B, RPN220 RPA516
Prostaglandin D, TRK890

Leukotriene B, ) RPN223

Leukotriene C,/D,/E, RPN224

Prostaglandin E, RPN222 RPA530
Platelet Activating

Factor (PAF) TRK990

GE Healthcare’s range also includes leukotrienes, prostaglandins
and thromboxanes, labelled arachidonic acids and other fatty
acids, specifically 2-labelled arachidonyl phospholipids and labelled
steroidal and non-steroidal anti-inflammatory drugs.

Amprep C2 100 mg pack of 100 RPN1903
Amprep C2 500 mg pack of 50 RPN1913
Amprep SAX Trimethyl

Amino-Propyl 100 mg pack of 100 RPN1908
Amprep SAX Trimethyl

Amino-Propyl 500 mg pack of 50 RPN1918
Amprep C18 100 mg pack of 100 RPN1900
Amprep C18 500 mg pack of 50 RPN1910
Amprep C8 100 mg pack of 100 RPN1902
Amprep PH Phenyl 100 mg pack of 100 RPN1904
Amprep Sl Silica 100 mg pack of 100 RPN1906

27



GE Healthcare offices: GE Healthcare France Portugal

GE Healthcare Bio-Sciences Ag Fegional office Tel: 01 69 35 67 00 Tel: 21 417 7035
gjorkgatan 30 75184 contact numbers: Fox: 0169 4198 77 Fox: 21417 3184
Uppsala Asia Pacific Germany Russia, C.15. & N.IS
Sweden Tel: +85 65 62751830 Tel: 0800 9080 711 Tel: +7 495 956 5177
GE Healthcare Europe GmbH Fax: +85 65 62751829 Fax: 0800 9080 712 Fox: +7 495 956 5176
Munzinger Strasse 5 D-79111 Australasia Greater China Spain
Freiburg Tel: + 61 2 8820 8299 Tel: +852 2100 6300 Tel: 902 1172 65
Germany Fax: +61 2 8820 8200 Fox: +852 2100 6338 Fox: 935 94 49 65
GE Healthcare UK Limited Austria Italy Sweden
Amersham Place Tel: 01/57606-1613 Tel: 02 26001 320 Tel: 018 612 1900
Little Chalfont Fox: 01/57606-1614 Fox: 02 26001 399 Fax: 018 612 1910
Buckinghamshire Belgium Japan Switzerland
HP7 INA Tel: 0800 73 890 Tel: +81 3 5331 9336 Tel: 0848 8028 10
UK Fax: 02 416 8206 Fox: +81 3 5331 9370 Fox: 0848 8028 11
GE Healthcare Bio-Sciences Canada Korea UK
Corp Tel: 1800 463 5800 Tel: 82 2 6201 3700 Tel: 0800 515 313
800 Centennial Avenue Fax: 1 800 567 1008 Fox: 82 2 6201 3803 Fox: 0800 616 927
PO, Box 1327 ! )
fiscatmway Central, East, & South Latin America USA

East Europe Tel: +55 11 3933 7300 Tel: +1 800 526 3593
g;:8855-1327 Tel: 443 1972 720 Fax: + 55 11 3933 7304 Fax: +1 877 295 8102

Fox: +431972 722750 Middle East & Africa
GE Healthcore Bio-Sciences KK el +30 210 96 00 687
Sonken Bldg. 3-25-1 Tel: 45 70 25 24 50 Fax: +30 210 96 00 693
Hyakunincho Shinjuku-ku o 45 45 16 2424 Netherlands
Tokyo 169-0073
Japan Eire Tel:0800-82 82 82 1

Tel: 1800 709992 Fox: 0800-82 82 82 4

Fax: +44 1494 562010 Norway

Finland & Baltics Tel: +47 815 65 777

Tel: +358 9 512 3940 Fax: +47 815 65 666

Fax: +358 9 512 39439

http://www.gehealthcare.com/lifesciences

GE Healthcare UK Limited

Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA
UK

imagination at work

- RPN221PL Rev D 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /SabonLTStd-Bold
    /SabonLTStd-BoldItalic
    /SabonLTStd-Italic
    /SabonLTStd-Roman
    /Symbol
    /TradeGothicLTStd
    /TradeGothicLTStd-Bd2
    /TradeGothicLTStd-Bd2Obl
    /TradeGothicLTStd-BdCn20
    /TradeGothicLTStd-BdCn20Obl
    /TradeGothicLTStd-Bold
    /TradeGothicLTStd-BoldExt
    /TradeGothicLTStd-BoldObl
    /TradeGothicLTStd-Cn18
    /TradeGothicLTStd-Cn18Obl
    /TradeGothicLTStd-Extended
    /TradeGothicLTStd-Light
    /TradeGothicLTStd-LightObl
    /TradeGothicLTStd-Obl
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


