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Abstract Sevoflurane is widely used as a volatile anes-
thetic in clinical practice. However, its mechanism is still
unclear. Recently, it has been reported that voltage-gated
sodium channels have important roles in anesthetic mech-
anisms. Much attention has been paid to the effects of
sevoflurane on voltage-dependent sodium channels. To
elucidate this, we examined the effects of sevoflurane on
Na, 1.8, Na, 1.4, and Na, 1.7 expressed in Xenopus
oocytes. The effects of sevoflurane on Na, 1.8, Na, 1.4,
and Na, 1.7 sodium channels were studied by an electro-
physiology method using whole-cell, two-electrode volt-
age-clamp techniques in Xenopus oocytes. Sevoflurane at
1.0 mM inhibited the voltage-gated sodium channels
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Na, 1.8, Na, 1.4, and Na, 1.7, but sevoflurane (0.5 mM) had
little effect. This inhibitory effect of 1 mM sevoflurane was
completely abolished by pretreatment with protein kinase
C (PKC) inhibitor, bisindolylmaleimide I. Sevoflurane
appears to have inhibitory effects on Na,1.8, Na, 1.4, and
Na, 1.7 by PKC pathways. However, these sodium chan-
nels might not be related to the clinical anesthetic effects of
sevoflurane.
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Sevoflurane has commonly been used as an anesthetic in
clinical practice. Until now, previous studies have exam-
ined the mechanisms of sevoflurane [1-4], but many
aspects of the mechanism have remained unclear. Voltage-
gated sodium channels play important roles in the action of
potential initiation and propagation in excitable cells of
nerve and muscle [5]. Recent reports have shown a rela-
tionship between volatile anesthetics and sodium channels
[6-12], suggesting voltage-dependent sodium channels as a
target of anesthetics. However, so far as sevoflurane is
concerned, there has been little information on the func-
tions of voltage-gated sodium channels.

Na, 1.8 is exclusively expressed in dorsal root ganglion
(DRG) neurons that give rise to C- and Ad-fibers [13, 14]
and peripheral nerves [15], which play important roles in
afferent pain pathways transmitting nociceptive signals to
the spinal cord [14]. Na, 1.7 expresses in DRG, sympathetic
nerves, and peripheral nerves and Na,l.4 expresses in
skeletal muscles and plays a role in action potential initi-
ation and transmission in skeletal muscles [5]. Reflex of
muscles and inhibition of sympathetic nerves are necessary
during the operation. Thus, it would be interesting to study
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Fig. 1 Effects of sevoflurane
on [-V relationship of sodium
currents at holding potential of
—70 mV: Na, 1.8 (a), Na, 1.4
(b), Na, 1.7 (c). The peak
currents were normalized to the
maximal currents that were
observed at —10 mV

(Na, 1.8 and Na,1.4) and

30 mV (Na, 1.7). Closed
circles, control; open circles,
sevoflurane
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effects of sevoflurane on these voltage-dependent sodium
channels.

The purpose of this study was to determine whether
sevoflurane affects the functions of voltage-gated sodium
channels. To this end, we examined the effects of sevo-
flurane on the function of Na,1.7, Na,1.8, and Na,1.4
expressed in Xenopus oocytes using an electrophysiologi-
cal method. Moreover, we investigated the mechanisms of
the effects of sevoflurane on these channels.

Adult female Xenopus laevis frogs were purchased from
Kato Kagaku (Tokyo, Japan), sevoflurane from Maruishi
Pharmaceutical (Osaka, Japan), and bisindolylmaleimide I
(GF109203X) from Calbiochem (La Jolla, CA, USA).
Ultracomp E. coli Transformation Kit was purchased from
Invitrogen (San Diego, CA, USA). Purification of cDNAs
was performed with a Qiagen purification kit (Qiagen,
Chatworth, CA, USA). Gentamicin, sodium pyruvate,
cDNA for rat Na, 1.6 a-subunit (a gift from Dr. A.L. Gol-
din, University of California, Irvine, CA, USA), cDNA for
rat Na,1.8 o-subunit (a gift from Dr. A.N. Akopian, Uni-
versity of Texas Health Science Center, San Antonio, TX,
USA), and cDNA for human Na, 1.7 o-subunit (a gift from
Dr. F. Hofmann, Universitdt Miinchen, Miinchen, Germany)
were prepared.

Each of the cRNAs (Na,1.7, Na,1.8, and Na,1.4) was
prepared using a mCAP mRNA Capping Kit and tran-
scribed with a SP6 RNA Polymerase in vitro Transcription
Kit (Ambion, Austin, TX, USA). cDNA was linearized
with Na,1.4, Na, 1.8, and Na, 1.7. Preparation of Xenopus
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laevis oocytes and microinjection of the cRNA (Na,1.7,
Na,1.8, and Na,l1.4) were performed as previously
described by Horishita et al. [16, 17].

The whole-cell sodium current from oocytes was mea-
sured using a two-microelectrode voltage clamp. An oocyte
was placed in a 100-pul recording chamber and perfused
with frog Ringer’s solution at room temperature (22°—
24°C), containing 115 mM NacCl, 2.5 mM KCIl, 10 mM
HEPES, and 1.8 mM CaCl, at pH 7.2, at a rate of 1.8 ml/
min using a perfusion pump (MINIPLUS3; GILSON,
Middleton, France). The electrodes were triple-pulled with
a puller (P-97; Sutter Instrument, Novoto, CA, USA) from
a glass capillary. Microelectrodes were filled with 3 M
KC1/0.5% low-melting-point agarose, and they had a final
resistance of 0.3-0.5 MQ. The whole-cell voltage clamp
was achieved through these two electrodes using a Warner
Instrument model OC-725C (Hampden, CT, USA). Cur-
rents were recorded and analyzed using pCLAMP software
(Axon Instruments, Foster City, CA, USA). The voltage
dependence activation was determined by eliciting 50-ms
depolarizing pulses from a holding potential of —70 mV to
potential range from —90 mV to 50 mV in 10-mV incre-
ments. We analyzed the peak component of the transient
inward currents with methodology described by Horishita
et al. [17]. A solution of sevoflurane, freshly prepared
immediately before use, was applied for 2 min. We cal-
culated the final concentration of sevoflurane in the
recording chamber using gas chromatography. To deter-
mine whether activation of protein kinase C (PKC) plays a
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Fig. 2 Effec.ts of sevoﬂur.ane (A) Control Sevoflurane 1.0 mM
on peak sodium currents in
oocyte expressing Na, 1.8,
Na, 1.4 and Na, 1.7 expressed
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role in sevoflurane modulation on voltage-dependent
sodium channels, oocytes were exposed to a PKC inhibitor,
bisindolylmaleimide I (GF109203X)(200 nM) [18-20] in
modified Barth’s saline (MBS) for 120 min before
recording. We compared the effects of sevoflurane on the
peak component of the transient inward currents before and
after the exposure to GF109203X.

Data are shown as the mean & SEM. Results are
expressed as percentages of control values obtained by
peak current. The control responses were measured before
sevoflurane application. Statistical analyses were per-
formed using a one-way analysis of variance (ANOVA)
and the Bonferroni correction using GraphPad Prism 4

Sevoflurane Sevoflurane

%* %
P < 0.05 v.s. Control P < 0.05 v.s. Control

(GraphPad Software, La Jolla, CA, USA). A P value <0.05
was considered significant.

Sevoflurane did not cause a shift in the current—voltage
relationship (Fig. 1). Sevoflurane (1.0 mM) significantly
inhibited the peak component of the transient inward cur-
rents of Na, 1.8 (81.3% =+ 4.32% of control, P < 0.01,
n=2~8), Na, 1.4 (84.2% =4 4.35% of control, P < 0.05,
n = 12), and Na, 1.7 (83.2% + 5.64% of control, P <
0.05, n = 5) (Figs. 1, 2). However, 0.5 mM sevoflurane
had little effect on the peak component of the transient
inward currents of these channels.

We next studied the effects of PKC on the inhibition of a
high concentration of sevoflurane (1 mM) on Na, 1.8, Na,
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Fig. 3 Sevoflurane modulates (A) Control Sevoflurane1.0mM
voltage-gated sodium channels
through the protein kinase C
pathway. a Representative
examples of the effect of Na, stomv *\
bisindolylmaleimide I 1.8 \ I 2uA
(GF109203X) on Na, 1.8, Na, oMY 7 o oms
1.4 and Na, 1.7. b Summary
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effects were expressed as rate of omy _, 0.3uA
change (£ SEM) 50ms 2ms
Na,
1 7 +30mV
|2 HA
qomvs 4ms
(B) Nav1.8 Nav1 4 Nav1.7
120 1 120 A 120 -
c - € - c - ./+
§ 100 I”* & 100 l\§ § 100
= ‘5 =
3 o 3
T 80 - g 80 - T 80 A
s H s
£ £ £
S 60 A “qo: 60 S 60 -
3 3 3
c c c
© S <
ﬁ 40 A o 40 1 '5 40 4
k] o k]
2 2 2
S 20 - © 20 - S 204
0 1 1 0 1 1 0 I T

Control 1.0

1.4, and Na, 1.7. In the control condition, the PKC
inhibitor did not affect the voltage-gated inward currents.
Pretreatment with GF109203X (200 nM) for 120 min
abolished the sevoflurane-induced inhibition of voltage-
evoked inward currents in Xenopus oocytes expressing
Na,1.4, Na,1.8, and Na, 1.7 (Na,1.4, 90.2% + 6.5% of
control, P > 0.05, n = 9; Na,1.8, 102% =+ 6.6% of con-
trol, P > 0.05, n = 11; Na, 1.7, 106% =+ 7.2% of control,
P > 0.05, n = 9) (Fig. 3a,b).

In our results, sevoflurane had little effects on the cur-
rent—voltage relationship. However, sevoflurane (1.0 mM)
significantly inhibited the peak component of the transient
inward currents of Na, 1.8, Na, 1.4, and Na, 1.7; 0.5 mM
sevoflurane did not affect the peak component of the
transient inward currents inward current of these three
channels. In clinical situations, the free plasma concen-
tration of sevoflurane is approximately 0.5 mM in humans
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Control 1.0 Control 1.0

[21, 22]. Ouyang et al. [12] reported that the function of
Na, 1.4 was inhibited slightly by equipotent concentrations
of sevoflurane (0.46 mM), consistent with our present
results. From this evidence and our results, sevoflurane
would have little effect on these channels, at least in a
clinical situation.

In our present results, | mM sevoflurane inhibited the
peak component of the transient inward currents of Na,
1.8, Na, 1.4, and Na, 1.7. This finding raises the question
of how sevoflurane inhibits these channel functions.
Sodium channels are also rapidly phosphorylated by PKC
[23], and recent reports have shown that the functions of
Na, 1.7 expressed in Xenopus oocytes are modulated by
PKC [24]. Moreover, there are several lines of evidence
revealing that sevoflurane activated PKC [2, 3]. Inhibition
by sevoflurane on Na, 1.8, Na, 1.7, and Na, 1.4 functions
was abolished by pretreatment with the PKC inhibitor,
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suggesting that sevoflurane would inhibit Na, 1.8, Na, 1.7,
and Na, 1.4 functions by PKC-mediated pathways.

In conclusion, we demonstrated inhibition by sevoflu-
rane on the functions of Na, 1.8, Na, 1.7, and Na, 1.4, and
that the inhibition would be mediated by the PKC pathway.
However, these sodium channels might not be related to
the clinical anesthetic effects of sevoflurane.

Acknowledgments This study was supported by a Grant-in-Aid for
Scientific Research on Scientific Research (C) No. 20602019 and No.
23590282 (T. Y.), No. 23592263 (J. O.) and No. 23592264 (K. M.)
from the Ministry of Education, Culture, Sports, Science and Tech-
nology, Japan.

References

1. Lee SA, Choi JG, Zuo Z. Volatile anesthetics attenuate oxidative
stress-reduced activity of glutamate transporter type 3. Anesth
Analg. 2009;109:1506-10.

2. Hasegawa J, Takekoshi S, Nagata H, Osamura RY, Suzuki T.
Sevoflurane stimulates MAP kinase signal transduction through
the activation of PKC alpha and beta II in fetal rat cerebral cortex
cultured neuron. Acta Histochem Cytochem. 2006;39:163-72.

3. Bouwman RA, van’t Hof FN, de Ruijter W, van Beek-Harmsen
BJ, Musters RJ, de Lange JJ, Boer C. The mechanism of sevo-
flurane-induced cardioprotection is independent of the applied
ischaemic stimulus in rat trabeculae. Br J Anaesth. 2006;
97:307-14.

4. Yasui Y, Masaki E, Kato F. Sevoflurane directly excites locus
coeruleus neurons of rats. Anesthesiology. 2007;107:992-1002.

5. Catterall WA, Goldin AL, Waxman SG. International Union of
Pharmacology. XLVII. Nomenclature and structure—function
relationships of voltage-gated sodium channels. Pharmacol Rev.
2005;57:397-409.

6. Ratnakumari L, Hemmings HC Jr. Inhibition of presynaptic
sodium channels by halothane. Anesthesiology. 1998;88:
1043-54.

7. Ouyang W, Wang G, Hemmings HC Jr. Isoflurane and propofol
inhibit voltage-gated sodium channels in isolated rat neurohy-
pophysial nerve terminals. Mol Pharmacol. 2003;64:373-81.

8. Ratnakumari L, Vysotskaya TN, Duch DS, Hemmings HC Jr.
Differential effects of anesthetic and nonanesthetic cyclobutanes
on neuronal voltage-gated sodium channels. Anesthesiology.
2000;92:529-41.

9. Herold KF, Nau C, Ouyang W, Hemmings HC Jr. Isoflurane
inhibits the tetrodotoxin-resistant voltage-gated sodium channel
Na,1.8. Anesthesiology. 2009;111:591-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Shiraishi M, Harris RA. Effects of alcohols and anesthetics on
recombinant voltage-gated Na™ channels. J Pharmacol Exp Ther.
2004;309:987-94.

Hemmings HC Jr. Sodium channels and the synaptic mechanisms
of inhaled anaesthetics. Br J Anaesth. 2009;103:61-9.

Ouyang W, Herold KF, Hemmings HC Jr. Comparative effects of
halogenated inhaled anesthetics on voltage-gated Na™ channel
function. Anesthesiology. 2009;110:582-90.

Akopian AN, Sivilotti L, Wood JN. A tetrodotoxin-resistant
voltage-gated sodium channel expressed by sensory neurons.
Nature. 1996;379:257-62.

Djouhri L, Fang X, Okuse K, Wood JN, Berry CM, Lawson SN.
The TTX-resistant sodium channel Na,1.8 (SNS/PN3): expres-
sion and correlation with membrane properties in rat nociceptive
primary afferent neurons. J Physiol. 2003;550:739-52.

Gold MS, Weinreich D, Kim CS, Wang R, Treanor J, Porreca F,
Lai J. Redistribution of Na(V)1.8 in uninjured axons enables
neuropathic pain. J Neurosci. 2003;23:158-66.

Horishita T, Eger EI 2nd, Harris RA. The effects of volatile
aromatic anesthetics on voltage-gated Na™ channels expressed in
Xenopus oocytes. Anesth Analg. 2008;107:1579-86.

Horishita T, Harris RA. n-Alcohols inhibit voltage-gated Na™
channels expressed in Xenopus oocytes. J Pharmacol Exp Ther.
2008;326:270-7.

Toullec D, Pianetti P, Coste H, Bellevergue P, Grand-Perret T,
Ajakane M, Baudet V, Boissin P, Boursier E, Loriolle F,
Duhamel L, Charon D, Kirilovsky J. The bisindolylmaleimide GF
109203X is a potent and selective inhibitor of protein kinase C.
J Biol Chem. 1991;266:15771-81.

Minami K, Minami M, Harris RA. Inhibition of 5-hydroxytryp-
tamine type 2A receptor-induced currents by n-alcohols and
anesthetics. J Pharmacol Exp Ther. 1997;281(3):1136-43.
Minami K, Gereau RW IV, Minami M, Heinemann SF, Harris
RA. Effects of ethanol and anesthetics on type 1 and 5 metabo-
tropic glutamate receptors expressed in Xenopus laevis oocytes.
Mol Pharmacol. 1998;53:148-56.

Frink EJ Jr, Malan TP, Atlas M, Dominguez LM, DiNardo JA,
Brown BR Jr. Clinical comparison of sevoflurane and isoflurane
in healthy patients. Anesth Analg. 1992;74:241-5.

Holaday DA, Smith FR. Clinical characteristics and biotrans-
formation of sevoflurane in healthy human volunteers. Anesthe-
siology. 1981;54:100-6.

Costa MR, Catterall WA. Phosphorylation of the alpha subunit of
the sodium channel by protein kinase C. Cell Mol Neurobiol.
1984;4:291-17.

Vijayaragavan K, Boutjdir M, Chahine M. Modulation of Na,1.7
and Na, 1.8 peripheral nerve sodium channels by protein kinase A
and protein kinase C. J Neurophysiol. 2004;91:1556-69.

@ Springer



	Effects of sevoflurane on voltage-gated sodium channel Nav1.8, Nav1.7, and Nav1.4 expressed in Xenopus oocytes
	Abstract
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /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 0.40
    /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 149
  /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 0.40
    /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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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


