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Abstract Prevention of tissue damage after testicular
torsion caused by I/R injury is still a clinical and
experimental problem. There are many experimental
studies made with several chemicals in the literature
for decreasing the effect of reactive oxygen species
after ischemia and reperfusion. Dexpanthenol (Dxp) is
the biologically active alcohol of pantothenic acid.
Pantothenic acid increases the content of reduced
glutathione, Coenzyme A and ATP in cell. We studied
the effect of Dxp on lipid peroxidation and testicular
damage. Forty adult rats were separated randomly into
five groups: group Sh, Sham-operation; group TD,
torsion—detorsion; group NS, torsion-normal saline-
detorsion; group D, torsion—Dxp 250 mg/kg detorsion;
group D2, torsion-Dxp 500 mg/kg detorsion group.
Serum MDA levels were taken before detorsion, after
torsion at the first and fifth minute and at the first hour.
Tissue sample was taken at the first hour. The altera-
tions of I/R injury on testis were histological graded.
Serum MDA levels were significantly lower in group
D2 compared to all groups. The histopathology score
of group D2 was significantly lower than groups TD,
NS and D. Histopathological score and serum MDA
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levels are strikingly compatible. Dxp attenuated lipid
peroxidation and tissue damage at I/R injury. This
effect depends on its antioxidant effect with increas-
ingly reduced glutathione, Coenzyme A and ATP. The
effect of Dxp on I/R injury has been shown for the first
time in the experimental testicular torsion.
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Introduction

Testicular torsion (TT) is a urologic emergency. The
severity of testicular damage is generally suggested
to be related to the time and degree of TT. Despite
the prompt diagnosis and treatment, testicular atro-
phy and fertility are major problems in the follow up
[1, 2]

The main cause of tissue damage after TT is reac-
tive oxygen species (ROS). ROS causes damage to
DNA, impairment of protein function and peroxida-
tion of lipids [3]. Malondialdehyde (MDA) is used
widely as an indicator of oxidative stress in tissue
[4, 5] and blood samples [6, 7] induced by ischemia-
reperfusion (I/R). Creatine kinase (CK) catalyzes the
transfer of high-energy phosphate from creatine phos-
phate to ADP, a reaction necessary for resynthesis of
ATP [8].

Dexpanthenol (Dxp) (provitamin BS5) is the bio-
logically active alcohol of pantothenic acid (PA)
(vitamin BS5). Dxp given orally or parenterally is con-
verted to PA in mammalian tissues [9, 10]. PA in-
creases the content of reduced glutathione (GSH),
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Coenzyme A (Co A) and ATP synthesis in cell [11-13].
GSH and glutathione-dependent peroxidases (GPX)
are the major defense systems against lipid peroxida-
tion and oxidative stress [14-16]. We conducted an
experimental study to investigate the effect of Dxp on
lipid peroxidation and testicular damage after TT.

Materials and methods

Ethical approval for the study was granted by the
Laboratory Animal Ethical Committee of University.
Principles of laboratory animal care (NIH publication
No. 86-23, revised 1985) were followed. Forty male
adult Wistar albino rats were maintained on a standard
diet and water ad libitum in a temperature and light
controlled room. Rats were separated randomly into
five groups as follows. group Sh, Sham-operation (n: 8);
group TD, torsion + detorsion (n: 8); group NS, tor-
sion + normal saline + detorsion (n: 8); group D, tor-
sion + Dxp 250 mg/kg + detorsion (n: 8); group D2,
torsion + Dxp 500 mg/kg + detorsion (n: 8)

Rats were anesthetized with intramuscular injection
of Ketamine (90 mg/kg) and Xylazine (10 mg/kg).
Surgery was performed through a left scrotal incision.
In groups TD, NS, D, D2 the left testis was rotated
1,080° in a counterclockwise direction and fixed to the
scrotum with three 5/0 silk suture. The scrotum was
closed with 3/0 silk suture. Torsion was maintained for
4 h. Then the testis was detorsed. Reperfusion time
was 60 min.

About 30 min before detorsion, in group NS, normal
saline; in group D, Dxp 250 mg/kg (Bepanthene amp.
Roche); in group D2, Dxp 500 mg/kg, was injected
intraperitonally.

After the anesthesia, at the fourth hour, just before
detorsion, blood samples were taken from tail vein for
MDA assay. Then, detorsion of testis was performed
and testis was replaced into the scrotum. Following
detorsion at the first and fifth minute, blood samples
were taken from tail vein for MDA assays. In all
groups at the end of 60th minute, left orhiectomy was
performed. The testes were divided in to two pieces to
determine the tissue levels of MDA and histopatho-
logic examination. Intracardiac 3 ml blood sample was
taken to measure the CK and MDA levels and then
rats were sacrificed with high dose anesthesia.

In the sham operated group, main procedure in-
cluded mobilization of testis under anesthesia at the
beginning and at the end of ischemia period, avoiding
either torsion or treatment. Blood and tissue samples
after the fourth hour of ischemia were obtained as
performed in the protocol of other groups.
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Biochemical analysis
Tissue MDA

Homogenates were prepared in a ratio of 1 g of wet
tissue to 9 ml, 0.13 mol/l KCI with a homogenizer. One
volume of homogenate was mixed thoroughly with two
volumes of a stock solution of 15% w/v trichloroacetic
acid, 0.375% wi/v thiobarbituric acid and 0.25 mol/l
hydrochloric acid (Sigma). The combination of sample
and stock solution was heated for 30 min. After cool-
ing, the precipitate was removed by centrifugation at
1,000xg for 15 min. The absorbance of the clear
supernatant was determined at 535 nm and MDA
concentration calculated using 1.56 x 10° mol™'/cm™ as
molar absorbance coefficient [17]. Tissue MDA con-
centrations were calculated per gram tissue as nmol/g
of wet tissue

Serum MDA

Sera were obtained by centrifugation at 1,000xg for
5 min at room temperature. The samples were stored
at —70°C until analysis. MDA concentration was mea-
sured in terms of thiobarbituric acid reactive sub-
stances, spectrophotometrically. Samples (0.125 ml)
were mixed with 20% trichloroacetic acid (1.25 ml)
and 0.67% thiobarbituric acid (0.5 ml). Mixture was
then boiled at 95°C for 30 min, followed by cooling on
ice. Reaction mixture was then vortexed, following the
addition of n-butanol (2 ml). All vials were then cen-
trifuged at 1,000xg for 10 min. Absorbance of the
supernatant was then measured at 535 nm. Concen-
tration of lipid peroxidation products was calculated as
MDA concentration using the extinction coefficient for
MDA -thiobarbituric acid complex of 1.56 x 10° mol™/
cm! [18].

CK assay

The catalytic activity of CK was determined at 37°C
according to the IFCC method on an ARCHITECT
C800 (Abbott, Illinois, USA) analyzer using CK
reagents. The ATP produced in reaction is subse-
quently used to phosphorylate glucose to produce
glucose-6-phosphate (G-6-P) in the presence of hexo-
kinase. G-6-P is then oxidized by G-6-P dehydrogenase
with the concomitant reaction of NADP to NADPH.
The rate of formation of NADPH is monitored at
340 nm and is proportional to the activity of CK in the
sample [19].

For quality control of biochemical analysis, internal
quality control sera of Abbott and external quality
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assurance services of Bio-Rad Laboratories (Bio-Rad
Laboratories, CA, 92618, USA) were used in our lab-
oratory.

Histopathologic evaluation

The specimens were fixed in Bouin’s solution and
then embedded in paraffin. The tissue samples were
stained with H&E. Specimens were evaluated by a
single pathologist in a blinded fashion. Testicular tissue
injury was graded on a system described by Cosentino
et al. [20] Grade 1 showed normal testicular architec-
ture. Grade 2 injuries showed less orderly, noncohe-
sive germinal cells and closely packed seminiferous
tubules. Grade 3 injury exhibited disordered, sloughed
germinal cells with shrunken, pyknotic nuclei and
less distinct seminiferous tubule borders. Grade 4
injuries defined seminiferous tubules that were
packed closely with coagulative necrosis of the ger-
minal cells.

Statistical analysis

All results were expressed as mean + SD. Data
were analyzed by one-way analysis of variance
(ANOVA) with Newman-Keuls multiple comparisons
test. Statistical analysis was performed with the sta-
tistic software GraphPad InStat 3.0 (San Diego, CA).
A level of P < 0.05 was considered to be statistically
significant.

Results

Serum and tissue MDA levels are given in Table 1.
Serum MDA levels before the detorsion (b MDA)
were significantly lower in group D2 in the dose of Dxp
500 mg/kg compared to other groups. This significant

Table 1 Serum and tissue MDA levels of all groups

difference for serum MDA levels of group D2 from all
other groups appeared in all sample times. There was
no significant difference observed between groups at
tissue MDA levels (Table 1). Neither 250 mg/kg nor
500 mg/kg of Dxp treatment had attenuated tissue lipid
peroxidation.

In histopathologic evaluation of testicular tissue
(Fig. 1), the mean Cosentino score of group D2 was
significantly lower than groups TD, NS and D
(P < 0.05). Groups TD, NS and D have at least two
grade 4 injuries in histopathologic evaluation; however,
there wasn’t any grade 4 injury in D2 group. (Fig. 2)
The findings of histopathologic Cosentino score and
serum MDA levels are strikingly compatible.

There is no significant difference among groups in
CK levels (Table 2).

Discussion

I/R injury following detorsion of TT are characterized
by distinct temporal events with biphasic responses,
start during ischemia and exacerbates during reper-
fusion. ROS production seems to possess two phases
after TT. The first phase occurs immediately after
reperfusion, extends for a few hours and is a typical
oxidative stress situation, reversible in terms of
cellular injury. In this phase, in which there is an
increased mitochondrial production of ROS with
mitochondrial dysfunction and failure of oxidative
phosphorylation, the tissue is able to counteract the
oxidative stress situation derived from a rapid
ROS generation through the antioxidant defenses; the
GPX system appears to constitute the first line of
defense. The second phase extends for hours or days
depending on the maintenance of the oxidative stress
insult. This phase is associated with the appearance of
irreversible tissue damage and inflammation, with

Serum MDA (nmol/ml)

Tissue MDA (nmol/g)

Before After detorsion After detorsion After detorsion After detorsion (1 h)
detorsion (1 min MDA) (5 min MDA) (1 h MDA)
(b MDA)

Group Sh 1.05 + 0.22%* 1.29 + 0.40%** 1.02 + 0.2%* 1.12 + 0.10%** 36 + 84

Group TD 1.22 £ 0.20%%* 1.22 £ 0.29%** 1.07 £ 0.32%%* 1.09 + 0.10%** 53+21

Group NS 1.17 £ 0.1 0.98 + 0.11* 1.13 £ 0.17%%* 1.24 £ 0.17#%* 50 + 13

Group D 1.04 + 0.14%%* 1.11 + 0.18%#* 1.13 + 0.25%%* 1.05 + 0.15%%#* 50 £13

Group D2 0.68 + 0.16 0.57 £ 0.17 0.57 + 0.06 0.36 + 0.06 59 + 18

Results are expressed as means + SD

*P < 0.05 compared with group D2, **P < 0.01 compared with group D2, ***P < 0.001 compared with group D2
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Fig. 1 Histopathologic evaluation of groups regarding to Cosen-
tino classification

Fig. 2 Group TD: grade IV injury (H&E x100), group NS: grade
III injury (H&E x100), group D: grade III injury (H&E x100),
group D2: grade II injury (H&E x100)

Table 2 Serum CK level of groups

CK
Group Sh 1,271 + 582
Group TD 1,208 + 613
Group NS 1,275 + 872
Group D 1,263 + 651
Group D2 2,284 + 649

Results are expressed as means + SD

neutrophils infiltration and macrophages recruitment
[3, 21].

Dxp significantly attenuated serum lipid peroxida-
tion after TT. This alleviating effect was present in the
dose of 500 mg/kg of Dxp (Table 1). Serum MDA
level was suggested as determinant of the extension of
I/R injury in TT [6, 7]. Serum MDA levels are elevated
in all groups except D2 group. There was no significant
difference between these groups at MDA levels. The
elevation of serum MDA on sham group indicates that
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mobilization of testicular vessels might not be an inert
operation on serum MDA levels. These levels could
bring up a new controversy so that serum MDA might
be probably not a good marker for I/R injury after
testicular torsion. Significantly reduced serum MDA
levels of group D2 support the protective effect of Dxp
on I/R injury. Lipid oxidation, the free radical process
of oxidation of unsaturated lipids and cholesterol in
membranes and lipoproteins, is considered as the most
deleterious consequence of I/R situation [3, 21]. The
protective effect of PA and its derivatives against
cell damage produced by ROS were well documented
[11-13, 16]. PA provides an increase in cell CoA con-
tent and also increases ATP and GSH synthesis in cells
[11]. GSH and GPX are involved in the ultimate
removal of detoxified oxidation products from the
cell. Besides working as a scavenger of ROS, GSH is
involved in a variety of metabolic functions such as
DNA repair, activation of transcription factors, cell
cycle regulation, modulation of calcium homeostasis
and regulation of enzyme activities [3, 22].

In our study, we have especially chosen the post-
pubertal rats because the enzymatic activity of the
phospholipid hydroperoxide GPX, the major antioxi-
dant in testicular tissue in mammals appeared and in-
creased only after puberty [23-26]. We suggest that
postpubertal testicular torsion should have different
antioxidative defense mechanisms than prepubertal
torsion. The last discovered member of the GPX
family is the sperm nucleus GPX. It protects especially
the sperm DNA against oxidative damage after pub-
erty [27].

Conservation of cell integrity was well confirmed by
our histological results; it has been shown that Dxp had
a significant alleviating effect on I/R injury of TT in the
dose of 500 mg/kg. This result is in correlation with
serum MDA levels. CoA and ATP are two major
requirements for the synthesis of phospholipids and
cholesterol and in this way participate in repair of cell
membranes and tissue injury after TT [14].

In conclusion, as far as we know, the alleviating
effect of Dxp on testicular damage after TT has been
shown for the first time. To our suggestion, it depends
on its antioxidant effect by increasing the reduced
glutathione in cells. Our histopathological investigation
has proven positive effect of Dxp on protection of
testicular tissues in TT. This may be via positive effect
of Dxp on cell CoA content. There are many experi-
mental studies made with several chemicals in the
literature for decreasing the effect of ROS in TT, but
none of these or other medical methods of alleviat-
ing tissue damage after TT were adapted for routine
clinical management.
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Dxp has FDA approval in enteral and parenteral

form. It is safe, cost effective and readily available [9].
Parenteral form of Dxp can be easily utilized in
emergency conditions, when indicated. Therefore, Dxp
deserves rapid attention and further experimental and
clinical studies are needed for its effects.

Acknowledgment We thank Dr. Mustafa Birincioglu, Head of
the Experimental Animal Research Laboratory, and Dr. Turhan
Dost, faculty member of Department of Pharmacology, Adnan
Menderes University, for their support. This experimental study
complies with the current laws of Turkey.

References

10.

11.

. Sessions AE, Rabinowitz R, Hulbert WC, Goldstein MM,

Mevorach RA (2003) Testicular torsion: direction, degree,
duration and disinformation. J Urol 169:663-665

. Visser AJ, Heyns CF (2003) Testicular function after torsion

of the spermatic cord. BJU Int 92:200-203

. Hayes JD, McLellan LI (1999) Glutathione and glutathione-

dependent enzymes represent a co-ordinately regulated
defence against oxidative stress. Free Radic Res 31:273-300

. Abasiyanik A, Dagdonderen L (2004) Beneficial effects of

melatonin compared with allopurinol in experimental tes-
ticular torsion. J Pediatr Surg 39:1238-1241

. Akgiir FM, Kiling K, Aktug T (1993) Reperfusion injury

after detorsion of unilateral testicular torsion. Urol Res
21:395-399

. Ozkan KU, Boran C, Kiling M, Garipardic M, Kurutas EB

(2004) The effect of zinc aspartate pretreatment on ischemia-
reperfusion injury and early changes of blood and tissue
antioxidant enzyme activities after unilateral testicular tor-
sion-detorsion. J Pediatr Surg 39:91-95

. Kehinde EO, Mojiminiyi OA, Mahmoud AH, Al-Awadi

KA, Al-Hunayan A, Omu AE (2003) The significance of
measuring the time course of serum malondialdehyde con-
centration in patients with torsion of the testis. J Urol
169:2177-2180

. Christenson RH, Panigrahi K, Chapman JF, Silverman LM

(1996) Isoenzymes and isoforms. In: Kaplan LA, Pesce AJ,
Kazmierczak SC (eds) Clinical chemistry, theory, analysis
and correlation. 3rd (ed) Mosby-Year Book, St. Louis,
pp 1077-1085

. Loftus EV Jr, Tremaine WJ, Nelson RA, Shoemaker JD,

Sandborn WIJ, Phillips SF, Hasan Y (1997) Dexpanthenol
enemas in ulcerative colitis a pilot study. Mayo Clin Proc
72:616-620

Abiko Y, Tomikawa M, Shimizu M (1969) Enzymatic con-
version of pantothenylalcohol to pantothenic acid (Kyoto).
J Vitaminol 15:59-69

Slyshenkov VS, Dymkowska D, Wojtczak L (2004) Panto-
thenic acid and pantothenol increase biosynthesis of gluta-
thione by boosting cell energetics. FEBS Lett 569:169-172

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Slyshenkov VS, Piwocka K, Sikora E, Wojtczak L (2001)
Pantothenic acid protects jurkat cells against ultraviolet
light-induced apoptosis. Free Radic Biol Med 30:1303-1310
Slyshenkov VS, Omelyanchik SN, Moiseenok AG,
Trebukhina RV, Wojtczak L (1998) Pantothenol protects
rats against some deleterious effects of gamma radiation.
Free Radic Biol Med 24:894-899

Slyshenkov VS, Rakowska M, Moiseenok AG, Wojtczak L
(1995) Pantothenic acid and its derivatives protect Ehrlich
ascites tumor cells against lipid peroxidation. Free Radic
Biol Med 19:767-772

Jessop CE, Bulleid NJ (2004) Glutathione directly reduces
an oxidoreductase in the endoplasmic reticulum of mam-
malian cells. J Biol Chem 279:55341-55347

Wojtczak L, Slyshenkov VS (2003) Protection by panto-
thenic acid against apoptosis and cell damage by oxygen free
radicals—the role of glutathione. Biofactors 17:61-73
Buege JA, Aust SD (1978) Microsomal lipid peroxidation.
Methods Enzymol 52:302-310

Yoshioka T, Kawada K, Shimada T, Mori M (1979) Lipid
peroxidation in maternal and cord blood and protective
mechanism against activated-oxygen toxicity in the blood.
Am J Obstet Gynecol 135:372-376

Jakobs DS, DeMott WR, Grady HJ (1996) Laboratory test
hand book. 4th edn. Lexi-Comp, Hudson pp 123-129
Cosentino MJ, Nishida M, Rabinowitz R, Cockett AT (1986)
Histopathology of prepubertal rat testes subjected various
durations of spermatic cord torsion. J Androl 7:23-31

Filho DW, Torres MA, Bordin AL, Crezcynski-Pasa TB,
Boveris A (2004) Spermatic cord torsion, reactive oxygen
and nitrogen species and ischemia-reperfusion injury. Mol
Aspects Med 25:199-210

Fernandez-Checa JC, Garcia-Ruiz C, Colell A, Morales A,
Mari M, Miranda M, Ardite E (1998) Oxidative stress: role
of mitochondria and protection by glutathione. Biofactors
8:7-11

Kiihn H, Borchert A (2002) Regulation of enzymatic lipid
peroxidation: the interplay of peroxidizing and peroxide
reducing enzymes. Free Radic Biol Med 33:154-172

Roveri A, Casasco A, Maiorino M, Dalan P, Calligaro A,
Ursini F (1992) Phospholipid hydroperoxide glutathione
peroxidase of rat testis. Gonadotropin dependence and
immunocytochemical identification. J Biol Chem 267:6142—
6146

Roveri A, Maiorino M, Ursini F (1994) Enzymatic and
immunological measurements of soluble and membrane-
bound phospholipid-hydroperoxide glutathione peroxidase.
Methods Enzymol 233:202-212

Imai H, Nakagawa Y (2003) Biological significance of phos-
pholipid hydroperoxide glutathione peroxidase (PHGPx,
GPx4) in mammalian cells. Free Radic Biol Med 34:145-169
Pfeifer H, Conrad M, Roethlein D, Kyriakopoulos A, Bri-
elmeier M, Bornkamm GW, Behne D (2001) Identification
of a specific sperm nuclei selenoenzyme necessary for prot-
amine thiol cross-linking during sperm maturation. FASEB J
15:1236-1238

@ Springer



	Dexpanthenol attenuates lipid peroxidation and testicular damage at experimental ischemia and reperfusion injury
	Abstract
	Introduction
	Materials and methods
	Biochemical analysis
	Tissue MDA
	Serum MDA
	CK assay
	Histopathologic evaluation
	Statistical analysis
	Results
	Discussion
	Tab1
	Fig1
	Fig2
	Tab2
	Acknowledgment
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


