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INTRODUCTION

M. K. Jayanthi, K. Padmaja Shetty

ABSTRACT

Background: The objective was to evaluate the analgesic activity of irbesartan in
albino mice.

Methods: Swiss albino mice weighing 25-30 g of either sex were selected for the
study. Six animals were allocated to each experimental group. The control group
received normal saline (25 ml/kg, p.o.), standard group received pentazocine
(10mg/kg, intraperitonial [i.p.]) and test group received irbesartan (20 mg/kg, p.o.).
The above drugs were administered 1 hr prior to the experiments. In case of visceral
pain model 0.6% acetic acid was given i.p. 30 mins prior to the experiment to induce
writhing, in thermal pain model pretreated mice were placed on Eddy’s Hotplate
maintained at 55°C and in mechanical stimulus pain model an artery clip was clamped
at the base of the tail of pretreated mice. Decrease in total number of writhes in acetic
acid induced writhing model and delay in reaction time in both Eddy’s hot plate and
Tail clip method denoted analgesic activity respectively.

Results: The test drug significantly decreased the total number of writhes in acetic
acid induced writhing model in mice. The percentage inhibition of writhing was
significant which was 84.35% in the standard group and 59.24% in the test group. The
test drug significantly delayed the reaction time in both Eddy’s hot plate and tail clip
method when compared to control group and standard group. Percentage increase in
latency period when compared to standard drug was significant and measured 73.11%
and 64.31% at 60 min in both Eddy’s hot plate and tail clip method, respectively.
Conclusion: Irbesartan exhibits analgesic activity in albino mice.
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Angiotensin converting enzyme inhibitors and angiotensin
receptor antagonists are widely used in various cardiovascular

Pain is a response to an untoward event associated with
tissue damage, such as injury, inflammation or cancer. Pain
is associated with electrical activity in afferent fibers of
peripheral nerves. These nerves have sensory endings in
peripheral tissues which are activated by various stimuli
(mechanical, thermal and chemical). These stimuli are
sufficient to excite afferent C-fibers to evoke painful
sensation. With many pathological conditions, tissue injury
is the immediate cause of the pain, and this result in the local
release of a variety of chemical agents, which are assumed
to act on the nerve terminals, either activating them directly
or enhancing their sensitivity to other forms of stimulation.'
Pain is often associated with inflammation. It is a complex
process involving release of chemicals from tissues and
migrating cells and various mediators such as substance P,
prostaglandins (PGs), leukotrienes, interleukins (IL), and
platelet activating factors.>
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disorders. Since angiotensin converting enzyme (dipeptidyl
carboxypeptidase) is also involved in degradation of kinins
such as bradykinin and substance P which are potent
mediators of pain and inflammation, some investigators have
studied the effects of the renin-angiotensin system (RAS) on
pain perception. Angiotensin II (Ang II), the key bioactive
peptide in RAS, plays an important role in the regulations
of blood pressure, cardiac and renal function, and electrolyte
homeostasis. Many effects of Ang II take place by the activation
of G protein - coupled Angiotensin II type 1 receptor (AT1R)
through which Ang II promotes vasoconstriction, oxidative
stress, inflammation, cell proliferation and modulation of
sympathetic activity after its engagement with AT1R.* Ang-11
has been studied to increase the transcription cyclooxygenase-2
(COX-2) and activate nuclear factor-kappa B (NF-kB) which
in turn increases PG synthesis.** Thus, it was hypothesized that
the analgesic activity of irbesartan, an AT 1R antagonist would
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be possibly mediated by inhibition of Ang Il action by blocking
the AT1R and also due to modulation of sympathetic tone.

METHODS

Animals

Albino mice (25-30 g) of either sex were randomly selected
from central animal facility, JSS Medical College, Mysore.
Animals were housed into groups of 6-8 per cage at a
temperature of 25°+1° and relative humidity of 45-55%.
Animals had free access to food and water. The study was
carried out after obtaining the approval of Institutional
Animal Ethical Committee (IAEC: 26(A)).

Drugs and chemicals

Pentazocine (Taj Pharmaceuticals, India), irbesartan
(Sunpharma, India), acetic acid 0.6% diluted in distilled
water were used.

Methodology

Animals were divided into three groups (with 6 mice each).
The study groups were divided as follows; Group-1 (control)
received normal saline 25 ml/kg (orally), Group-2 (standard)
received pentazocine 30 mg/kg/day and Group-3 (test)
received irbesartan 20 mg/kg/day (orally) all of which were
administered 30 min prior to the test in this acute study.

Assessment of analgesic activity

Acetic acid induced writhing response in mice®

In this method, animals are administered orally with standard
drug and test drugs which are suspended in distilled water.
Thirty minutes after treatment, the mice were given i.p.
injection of 0.6% v/v acetic acid in a volume of 10 ml/kg to
induce the characteristic writhings. A stereotyped behavior
in mice/rats characterized by constriction of the abdomen,
twining of the trunk and extension of hind limbs is called as
writhe. The total number of writhings occurring between 5
and 15 mins after the injection was recorded. Percentage of
inhibition of writhing was calculated as follows:

% inhibition of abdominal constrictions between
control animals, standard and test drug treated

Control mean — Treated mean “

mice using the ratio= 100

Control mean

Eddy s hot plate method in mice’

The hot plate assay method was employed for the purpose
of preferential assessment of possible centrally mediated

analgesic effects. Food was withdrawn on the preceding
night of the experiment. Each animal were gently placed
individually on the Eddy’s hot plate maintained at 55°C.
The reaction time or the latency period to exhibit nociceptive
responses such as licking paws or jumping off the hot plate
were recorded at 0, 30, 60, 120, and 180 min after the
administration of the test drug or control drug.

Tail clip method in mice®

The test is done by applying a metal artery clip at the base
of the tail with its jaw sheathed with thin rubber tubing
after administering control, test and standard drugs. A quick
response of the mice was seen as biting of the clip. The time
between the application of the clip and the response was noted
by a stop watch. Those mice which did not show any effort to
dislodge the clip within 15 s were rejected. The tail clip was
applied at 30, 60, 90, and 120 min after oral administration of
extract. It was considered as a response if there is no attempt
by the mouse to dislodge the clip within 15 s.

Statistical analysis

The effects of different drugs under study were calculated by
taking the mean and SD of the outcome parameters. Analysis
of variance (ANOVA) was applied to compare the effects of
drugs under the study. Data were analyzed using ANOVA
followed by post-hoc Bonferroni’s test. Differences were
considered as significant at 5% level (*p<0.05).

RESULTS

Acetic acid induced writhing response in mice

In this test, control group showed a mean number of writhing to
be 35.16+2.85, pentazocine treated group showed 5.5+2.42 and
irbesartan treated group showed 14.33+2.16.The mean number
of writhings caused by test group was significantly decreased
when compared with the control group. The percentage
inhibition of writhing as calculated by the above formula in
pentazocine treated group was 84.35% while that of the test
drug irbesartan treated group was 59.24% (Table 1 & Figure 1).

Eddy’s hot plate method in mice

The test drug irbesartan brought about an increase in the latency
period at all-time intervals and was significant when compared to
control at 60 and 90 min. Percentage increase in latency period
when compared to standard drug was significant and measured
73.11% and 80.24% at 60 and 90 min (Table 2 & Figure 2).

Tail clip method in mice

The test drug irbesartan brought about an increase in the
latency period at all-time intervals and was significant when
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Table 1: Acetic acid induced writhing response in mice.

Groups Dosage Mean no. of writhings % Inhibition % erthlng caused

Control 25 ml/kg 35.16+£2.85
Standard (pentazocine) 10 mg/kg/day 5.542.42 84.35 15.65
Test drug (irbesratan) 20 mg/kg/day 14.33+2.16* 59.24 40.76
Values are expressed as mean+SD from six observation. *p<0.001
T 40 m Control:
g =X 30 - normal saline
Y o—
© 35 | 25 ml/kg
c =T 20
T © M Standard:
2 D% 10 - i
=905 Pentazocine
0 - 10 mg/kg/day
Control: normal Standard: Test: Irbesratan W Test:
saline 25 ml/kg Pentazocine 20 mg/kg/day Irbesratan
10 mg/kg/day 20 mg/kg/day
Figure 1: Acetic acid induced writhing response in mice.
Table 2: Eddy’s hot plate method in mice.
Groups Dosage 0 min 30 min 60 min 90 min 120 min
Control 25 ml/kg 0.89+0.15 1.0940.15 2.11£0.20 2.32+0.26 2.20+0.24
Standard (pentazicine) 10 mg/kg/day 2.95+0.14 6.49+0.17 7.03+£0.42% 8.25+0.40* 10.02+0.36*
Test drug (irbesartan) 20 mg/kg/day 1.38+0.43 3.03+0.23 5.14+0.24* 6.62+0.38%* 5.94+0.49
Values are expressed as mean+=SD from six observation. *p<0.001
12
= B Control : normal saline
O 10
c 25 ml/kg (oral)
q) o)
= N 8
Q< o
= B § 6 M Standard : Pentazicine
=33 4 30 mg/kg/day (i.p)
2
[ Test : Irbesartan
0 - 20 mg/kg/day (oral)
0 min 30 min 60 min 90 min 120 min

Figure 2: Eddy’s hot plate method in mice.

compared to control at 60 and 90 min. Percentage increase
in latency period when compared to standard drug was
significant and measured 64.31% and 63.70% at 60 and 90 min
(Table 3 & Figure 3).

DISCUSSION

Pain is an unpleasant sensation and is always a subjective
feeling. Pain arising from any noxious stimuli is called
as nociceptive pain. Opioids and non-steroidal anti-
inflammatory drugs are the main drugs used for symptomatic

relief of pain, but they exert a wide array of adverse
effects especially on the long-term use. Conditions like
neuropathy, migraine or arthritis require a longer term of
drug treatment.” The importance of Ang II in regulating
cardiovascular function has led to the development of non-
peptide antagonists of the AT1 Ang II receptor for clinical
use. Angiotensin receptors blockers such as losartan,
candesartan, olmesartan, telmisartan, irbesartan acts by
blocking at angiotensin receptors (AT II type 1 receptors).
By antagonizing the effects of Ang II, these agents relax
smooth muscle and thereby promote vasodilation, increase
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Table 3: Tail clip method in mice.

Groups Dosage RIBT 60 min 90 min 120 min
Control 25 ml/kg 0.73+0.23 2.81+0.22 2.71+0.16 2.95+0.21
Standard (pentazicine) 10 mg/kg/day 8.84+0.12 10.06+0.12 10.2+0.07 10.01+0.09
Test drug (irbesartan) 20 mg/kg/day 2.03£0.11 6.47+0.21 6.5+0.18 5.18+0.41

Values are expressed as mean+SD from six observation. *p<0.001

12

M Control : normal

saline 25 ml/kg (oral)

Bl Standard : Pentazicine

Mean latency

period
(seconds)

30 mg/kg/day (i.p)

30 min 60 min 90 min

[ Test : Irbesartan
20 mg/kg/day (oral)

120 min

Figure 3: Tail clip method in mice.

renal salt and water excretion, reduce plasma volume, and
decrease cellular hypertrophy.

The two major classes of angiotensin receptors are AT1
and AT2. Actions of Ang-II and Ang-III are mediated
by the AT1 receptor. AT1 receptors are up-regulated in
hyperangiotensinergic states and are normally present in
blood vessels, heart, kidney, adrenal cortex and lung &
brain and mediate vasoconstrictor effects. ATR 1 antagonists
displace Ang I and thereby inhibit Ang Il mediated actions."

Direct evidence to suggest that Ang II is involved in
central antinociceptive modulation came from studies
in which Ang II administered by intracerebroventricular
route attenuated morphine induced analgesia in the
hot plate mice. (Kaneko et al. 1985).!" Ang-II brings
about increase in the release of reactive oxygen species
(ROS) which in turn activate NF-xB (known to initiate
inflammatory process) that increases the transcription
of pro-inflammatory cytokines, adhesion molecules, and
NADPH oxidase. Ang-11 has been studied to increase
the transcription COX-2 and activate NF-kB which in
turn increases PG synthesis.* Studies have shown that
Ang-II infusion elevate the synthesis and concentrations
of tumor necrosis factor-o (TNF-a), IL-6 which is an
earliest marker in thermal pain, chemokine monocyte
chemoattractant protein-1 (MCP-1), elevate tissue levels
of NF-kB, and inflammatory cell infiltration.>'? Thus,
Ang II itself behaves as a proinflammatory molecule

which plays a vital role in both pain and inflammation.
Earlier studies on valsartan, an Ang-II receptor blocker
have demonstrated suppression of ROS generation in
leukocytes, NF-kB binding activity and the expression
of total cellular p65 expression (a protein component
of NF-kB) in mononuclear cells and plasma C-reactive
protein concentrations in normal subjects.!>!*

Studies have shown that mononuclear phagocytes
synthesize angiotensinogen, Ang I and AIl and express
receptors with high affinity for AIIl. AIl on binding these
receptors modulate mononuclear phagocyte function
and stimulates TNF-a production. In this study losartan,
a selective inhibitor of subtype AT1 receptors for Ang
IT showed inhibition of N-formylmethionylleucyl-
phenylalanine binding to neutrophil receptors.'® In another
study, candesartan inhibited LPS-induced increased
expression of toll-like receptor 4 (TLRs) and downstreamed
inflammatory factors likely through Ang II type 1 receptor
independent pathway in human renal tubular epithelial cells.
TLRs are widely distributed on immune cells, mucosal
epithelial and endothelial cells which play a crucial role in
immune and inflammatory processes. Its activation leads
to increase in the expression of inflammatory mediators
such as IL-1p, IL-6, TNF-0, MCP-1, through activation
of NF-kB. Candesartan brought about a dose dependent
anti-inflammatory action by suppression of NF-kB and
chemokine expression.® There is also evidence to suggest
the role of Ang II in central nociception where increased
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hot plate latency in mice by repeated administration of
ART1 antagonist losartan was reversed by the opioid
receptor antagonist naloxone. ART1 antagonists also
cause modulation of sympathetic neurotransmission by
preventing the pressor and sympathoexcitatory responses
normally evoked by exogenous or endogenous Ang I1.'¢

Data presented here suggests that irbesartan an angiotensin
receptor blocker possesses analgesic activity. The test
drug was shown to possess analgesic activity evident in
the above analgesic models, signifying it possesses both
central and peripherally mediated activities. Acetic acid
causes pain by liberating endogenous substances such as
serotonin, histamine, PGs, bradykinins and substance P,
which stimulate nerve endings.!” The significant reduction
in acetic acid-induced writhes by irbesartan suggests that the
analgesic effect may be peripherally mediated through the
inhibition of synthesis and release of PGs by inhibition of
NF-xB mediated COX-2 up-regulation. The hot-plate and
tail-clip tests are useful in elucidating centrally mediated
antinociceptive responses, which focuses mainly on changes
above the spinal cord level." The analgesic activity of
irbesartan was consistently significant at 60 and 90 minutes
when compared to control and standard drug in both eddy’s
hot plate and tail clip method which coincides with the peak
action of irbesartan. The significant increase in pain threshold
as seen by an increase in the latency period produced by
irbesartan in these models suggests inhibition of NF-kB &
ILs particularly IL-6 which is an earliest mediator involved
in thermal pain and also possible opioid mediated action.

CONCLUSION

Thus, irbesartan possesses analgesic activity demonstrated
by significantly decreasing the total number of writhes in
acetic acid induced writhing model and significantly delaying
the reaction time in both Eddy’s hot plate and tail clip method
respectively when compared to control and standard group.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the Institutional
Animal Ethical Committee

REFERENCES

1. Grosser T, Smyth E, FitzGerald GA. Anti-inflammatory,
antipyretic and analgesic agents; Pharmacotherapy
of gout. In: Brunton LL, Chabner BA, Knollman BC,
editors. Goodman and Gillman’s the Pharmacological
Basis of Therapeutics. 12th Edition. China: McGraw Hill;
2011: 959-64.

2. Robbins SL, Cotran RS. Acute and chronic inflammation. In:
Kumar V, Abbas AK, Fausto N, editors. Robbins and Cotran
Pathological Basis of Diseases. 7th Edition. Noida: Elseiver;
2008: 48-55.

3. Li-Qin Z, Jie-Li H, Yu Y, Lu Y, Fu LJ, Wang JL, et al.
Candesartan inhibits LPS-induced expression increase of

toll-like receptor 4 and downstream inflammatory factors
likely via angiotensin II type 1 receptor independent pathway
in human renal tubular epithelial cells. Acta Physiol Sinica.
2013;65(6):623-30.

4. Ruiz-Ortega M, Bustos C, Hernandez-Presa MA,
Lorenzo O, Plaza JJ, Egido J, et al. Angiotensin-II
participates in mononuclear cell recruitment in experimental
immune complex nephritis through nuclear factor-kappa I
activation and monocyte chemoattractant protein-1 synthesis.
J Immunol. 1998;161:430-9.

5. Dandona P, Kumar V, Aljada A, Ghanim H. Angiotensin II
receptor blocker valsartan suppresses reactive oxygen species
generation in leukocytes, nuclear factor-kB, in mononuclear
cells of normal subjects: evidence of an anti-inflammatory
action. J Clin Endocrinol Metab. 2003;88:4496-501.

6. Koster R, Anderson M, De-Beer EJ. Acetic acid for analgesic
screening. Fed Proc. 1959;18:412-8.

7. Shravan Kumar G, Rajesh K, Sengottuvelu S. Evaluation
of analgesic and anti inflammatory activity of methanolic
extract of cocculus hirsutos leaves. Int Res J Pharm.
2011;2(12):230-4.

8. Bianchi C, Francbschini J. Experimental observations on
Haffner’s method for testing analgesic drugs. Br J Pharmacol
Chemother. 1954;9:280-4. [PubMed: 13199245].

9. Shivanand Reddy KV, Balaji J, Patil U. Antinociceptive
activity of selective serotonin reuptake inhibitors in albino
rats. Int Med J Stud Res. 2011;1(1):36-41.

10. Benowitz NC. Antihypertensive agents. In:
Katzung BG, Masler SB, Thenor AJ, editors. Basic and
Clinical Pharmacology. 11th Edition. New Delhi: Tata
McGraw Hill; 2009: 181-3.

11. Tham DM, Martin-McNulty B, Wang YX, Wilson DW,
Vergona R, Sullivan ME, et al. Angiotensin II is associated
withactivation of NF-kB-mediated genes and downregulation
of PPARs. Physiol Genomics. 2002;11:21-30.

12. Funakoshi Y, Ichiki T, Ito K, Takeshita A. Cells induction of
interleukin-6 expression by angiotensin Il in rat vascular smooth
muscle. Hypertens J Am Heart Assoc. 1999;34(1):118-25.

13. Das UN. Angiotensin-II behaves as an endogenous pro-
inflammatory molecule. J Assoc Phys India. 2005;53:472-6.

14. Barros de Oliveira CM, Sakata RK. Cytokines and pain. Rev
Bras Anestesiol. 2011;61:255-9.

15. Raiden S, Giordano M, Andonegui G, Trevani AS,
Lopez DH, Nahmod V, et al. Losartan, a selective inhibitor of
subtype AT receptors for angiotensin II, inhibits the binding
of N-Formylmethionylleucyl-phenylalanine to neutrophil
receptors. J Pharmacol Exp Ther. 1997;281:624-8.

16. Omar ME, Salam A. Effect of ramipril, valsartan and
candesartan on thermal and visceral pain in mice.
J Pharmacol Toxicol. 2007;2(6):533-41.

17. Derardt R, Jongney S, Delevalcee F, Flahaut M. Release
of prostaglandin E and F in an analgesic reaction and its
inhibition. Eur J Pharmacol. 1980;51:17-24.

18. Paschapur MS. Evaluation of the analgesic and antipyretic
activities of ethanolic extract of male flowers (inflorescences)
of borassus flabellifer 1. (arecaceae). Int J Pharm Pharm Sci.
2009;1(2):98-106.

doi: 10.5455/2319-2003.ijbcp20140414

Cite this article as: Vaibhavi PS, Suresha RN,
Kalabharathi HL, Amogimath S, Jayanthi MK, Shetty KP.
Evaluation of analgesic activity of irbesartan in albino mice.
Int J Basic Clin Pharmacol 2014;3:331-5.

International Journal of Basic & Clinical Pharmacology | March-April 2014 | Vol 3 | Issue 2 Page 335




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


