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Treatment of NERD (Non-erosive Reflux Disease) with
Red Chili Powder (Capsicum)

Jutaghokiat S
Gonlachanvit S

ABSTRACT

Background: Capsaicin receptors are abundant in the esophagus of NERD (non-erosive reflux dis-
case) patients. Heartburn may develop by acid stimulation of these receptors during gastroesophageal refluxes
(GER) and may be improved by desensitization with capsaicin-containing chili.

Objective: To determine the therapeutic effects of chronic chili ingestion on GER symptoms in NERD
patients.

Methods: Eight NERD patients with a positive 24 hr pH test were included. Patients were randomized
to receive either chili powder in 2 gelatin capsules orally or identical-looking placebo capsules three times per day
before meals (total capsaicin 2.7 mg/day in the capsaicin group) for 6 weeks, in a randomized double-blinded
crossover fashion with a 6-week washout period. Heartburn, food regurgitation, epigastrium burning, epigastrium
pain, abdominal fullness, nausea, chest discomfort, and early satiety symptom scores were assessed by 10-cm long
visual analog scales (VAS) at week 0, 1, 2, 4, and week 6. Total symptom scores (the sum of all scores), GERD
symptom scores (the sum of heartburn, acid regurgitation and food regurgitation scores), and each individual symp-
tom score were compared between the chili treatment group and the placebo group. Two-hour postprandial acid
and non-acid refluxes were evaluated in all patients at baseline and the end of treatment, using the MII-pH (Multi-
channel Intraluminal Impedance-pH) monitoring after ingestion of a cup of noodle soup with 2 grams of red chili
powder.

Results:  All patients completed the study without serious adverse events. At baseline, the total symp-
tom scores (26 + 14 vs 22 + 16), GERD scores (7.6 + 3.7 vs 4.7 + 2.8), and individual symptom score were not
statistically different in the chili and the placebo groups (p >0.05). Ingestion of chili could significantly lower total
symptom scores (10 + 9 vs 20 + 14), GERD symptom scores (0.9 £ 1.2 vs 4.9 £ 2.4), heartburn symptom scores (0.4
+ 0.6 vs 3.7 £ 1.6), and food regurgitation symptom scores (0.5 £ 0.8 vs 1.3 = 1.6) in NERD patients compared to
placebo at the end of treatment (p <0.05). Other symptoms were not significantly improved by red chili (p >0.05).
The significant improvement of heartburn and food regurgitation was observed by the end of week-2, and persisted
up to the end of treatment. Although the number of gastroesophageal refluxes was decreased, the numbers and the
durations of the 2 hours postprandial acid and non-acid refluxes were not significantly different in the chili and the
placebo groups, whether before or at the end of treatment (p >0.05).

Conclusions: Chronic chili ingestion was shown in this study to improve heartburn and food regurgita-
tion symptom in NERD patients compared to placebo, without significant effects on postprandial gastroesophageal
acid/non-acid refluxes. The results suggested that capsaicin-containing red chili improved GERD symptoms mainly
by its effect on esophageal sensation, rather than on the lower esophageal sphincter functions.
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INTRODUCTION

There are several known pathogenic mechanisms
in GERD, including genetic and environmental fac-
tors. Acid regurgitation and visceral hypersensitivity"
are considered responsible for GERD symptoms in
most patients. The mainstay of treatment is based on
life style modifications in conjunction with acid sup-
pression medications, of which proton pump inhibi-
tors (PPIs) are most frequently and effectively used.
Proton pump inhibitor, however, are associated with
less favorable outcomes for patients with NERD (20-
30% reported response rates)®, than in patients with
erosive esophagitis. The role of visceral hypersensi-
tivity in NERD may account for such discrepancy®.
The aim of treatment in these patients, therefore, is to
modify the hypersensitivity of the esophagus.

Red chili (Capsicum) is a common spicy ingredi-
ent worldwide. Chili ingestion produces a variety of
gastrointestinal symptoms in up to 25% of patients with
chronic symptoms such as upper abdominal pain, heart-
burn, nonburning chest discomfort, abdominal discom-
fort, nausea, belching, distension, burning sensation in
the mouth and facial sweating®>. Capsaicin (8-me-
thyl-N-vanillyl-6-nonenamide) is the main component
of chili that is responsible for its characteristic hot taste
(pungency).

Vanilloid receptor type I© (VR1) is the capsaicin
receptor. This receptor is also stimulated by acid, heat
and ethanol. Activation of VR1 receptors by capsai-
cin- containing red pepper injection into the esophageal
wall triggered significant chest pain and heartburn in
healthy volunteers”. Yasser M. Bat, et al.® demon-
strated that capsaicin receptors are found in abundance
in the esophageal mucosa of NERD patients. Previ-
ous studies have demonstrated that repeated exposure
to capsaicin can desensitize these receptors®'?.

The main objective of this study was to evaluate
the effect of repeated ingestion of red chili powder on
gastroesophageal reflux symptoms in NERD patients.

MATERIALS AND METHODS

Subjects

Eight NERD patients (4 men and 4 women; mean
age 52 + 6.4 years) with at least a 3-month history of
heartburn or acid regurgitation were included in this
study. All patients had a negative oesophagogastro-
duodenoscopy (EGD) and a positive standard 24 hour
esophageal pH monitoring performed within the pre-
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ceding 3 months before entering the study. A positve
24 hour esophageal pH test result was defined as the
distal esophageal pH 5 cm above the lower esophageal
sphincter (LES) less than 4 for greater than 4.5% of
the total time. All subjects were interviewed about their
general health and gastrointestinal symptoms prior to
the study enrollment.

Study protocol

All subjects were asked to avoid ingesting chili,
spicy food, and acid suppression medications or other
medications known to influence esophageal and/or
gastric motility, for at least 7 days prior to entry.

Each subject underwent a 2-hour postprandial acid
and non-acid reflux monitoring at the study baseline
and at the end of treatment using the MII-pH (Multi-
channel Intraesophageal Impedance-pH) monitoring
after ingestion of a standard meal admixed with chili
powder [a cup of noodle soup with 2 grams of red chili
powder (Capsicum frutescens Linn, 0.9 mg of capsai-
cin / 1 g dry weight, Hand Brand No. 1, Nguan Soon
Co., Ltd., Bangkok, Thailand)]. All patients were ran-
domized to receive either 1 gram chili powder in 2
gelatin capsules or identical placebo capsules orally
before meals 3 times per day (equivalent to capsaicin
2.7 mg/day) for 6 weeks, in a randomized double-
blinded crossover fashion with a 6-week washout pe-
riod.

Multichannel Intraluminal Impedance-pH
monitoring

Subjects were asked to fast overnight and in the
morning of day 0 and at week 6 underwent a multi-
channel intraesophageal pH (MII-pH) monitoring for
2 hours postprandially, using the MII-pH catheter
(OhmegaTM MII-pH, Medical Measurement Systems
B.V.). The pH clectrode was placed at 5 cm above the
upper border of the lower esophageal sphincter. The
impedance measuring segments consisted of 6 pairs of
metal rings placed 2 cm apart, and centered at 3, 5, 7,
9, 15 and 17 cm from the tip.

Symptom assessment

Heartburn, food regurgitation, acid regurgitation,
epigastrium burning, epigastrium pain, abdominal full-
ness, nausea, chest discomfort, and early satiety symp-
tom scores were assessed by 10-cm long visual analog
scales (VAS) at week 0, 1, 2, 4, and 6 of the treatment
protocol. Total symptom scores (sum of all scores),
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8 NERD patients

Randomly assigned to receive capsaicin 2.7 mg/day or placebo

Day 1 (1% visit) Challenge with 1.8 mg capsaicin containing chili in instant noodle,
record VAS symptom score and 2-hour postprandial MII-pH monitoring.

Week 6

l VAS symptom scores at week 1, 2, 4, 6

Challenge with 1.8 mg capsaicin containing chili in instant noodle,

record VAS symptom score and 2-hour postprandial MII-pH monitoring.

Washout 6 weeks

Crossover to placebo or capsaicin

Figure 1. Diagram of study protocol

GERD symptom scores (sum of heartburn, acid regur-
gitation and food regurgitation scores), and each indi-
vidual symptom score were compared between the chili
and the placebo treatment groups.

Statistics

Data are expressed as mean = SEM and percent-
ages. Symptom scores at baseline and at weeks 1, 2, 4,
6 and reflux parameters after chili-containing meal at
baseline and at the end of treatment were compared
between the two groups, using pair T test. Differences
were considered statistically significant with p <0.05.

REsuLTS

Patients’ characteristics

There were 8 patients, 4 males and 4 females, with
amean age of 52 + 6.4 years (range 42-61 years). Five
patients presented predominantly with heartburn and
3 patients presented with acid regurgitation. All sub-
jects avoided spicy foods and chili during the study
period. All subjects completed the study without seri-
ous adverse events.

Symptoms

The baseline gastrointestinal symptoms were not
statistically different in the two groups; total symptom

Table 1. Patients’ characteristics.

Patients’ characteristics n=3§8
Age (yrs)

Mean £ SEM 52+6.4

Range 42-61
Sex

M: F 4:4

Predominate symptom, n (%)
Heartburn
Acid regurgitation

5 (62.5%)
3(37.5%)

scores (26 = 14 vs 22 £ 16), GERD scores (7.6 £3.7 vs
4.7 +2.8), and each symptom score were similar (chili
vs placebo, p >0.05). The total symptom scores (10 £
9vs 20 + 14), GERD symptom scores (0.9 + 1.2 vs 4.9
+ 2.4), heartburn symptom scores (0.4 + 0.6 vs 3.7
1.6), and food regurgitation symptom scores (0.5 + 0.8
vs 1.3 £ 1.6) decreased significantly at end of treat-
ment after 6 weeks of either capsaicin or placebo in-
gestion (p <0.05). The differing degrees of symptoms,
including GERD symptom, heartburn and food regur-
gitation were detected early at week 2, and continue to
improve up to the end of treatment. Total symptoms
were significantly improved at week 6 (p <0.05). There
was no difference of acid regurgitation, epigastrium
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Figure 2. Histogram of total symptom scores (mean + SD)
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Figure 3. Histogram of GERD symptom scores (mean + SD)
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Figure 4. Histogram of heartburn symptom scores (mean + SD)
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Figure 5. Histogram of food regurgitation symptom scores (mean + SD)
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Table 3. Parameters of 2-hour postprandial reflux (mean + SD or median)

Placebo Capsicum
Parameter
Baseline At 6 week Baseline At 6 week
Numbers of reflux 5.62 £3.06 5.62 £3.46 525+3.19 3.75+1.90
Numbers of meal related reflux 0.87 +1.35 1.00 = 1.30 1.00 + 1.51 0.87 +0.99
Numbers of non-meal related reflux 3.62 £3.06 3.37+£3.06 3.87+3.72 2.75+£2.25
Median duration of reflux (sec) 86.50 91.50 71.50 43.50
(7-390) (20-491) (0-487) (0-546)
Median duration of acid reflux (sec) 484.00 485.50 107.50 150.50
(0-1616) (0-2937) (0-2570) (0-4495)
Median duration of non-acid reflux (sec) 12.00 24.00 0 16.50
(0-66) (0-92) (0-46) (0-46)

p>0.05

burning, epigastrium pain, abdominal fullness, nausea,
chest discomfort and early satiety symptom scores.

Multichannel Intraluminal Impedance-pH
monitoring

The number of gastroesophageal refluxes during
the 2-hour postprandial period in the capsicum group
was much lower at the end of treatment compared to at
baseline, though not statistically significant (5.25+3.19
t0 3.75£1.90, p>0.05). The median durations of acid
and non-acid refluxes were not significantly different
between the chili and the placebo treatment groups,
both before and at the end of treatment (p >0.05).

Discussion

Most patients with NERD do not usually respond
adequately with proton pump inhibitors (PPIs) as the
principal underlying pathophysiologic mechanism is
related to visceral hypersensitivity"). Currently, there
is no data concerning treatment efficacy of chronic cap-
sicum ingestion in such patients. The present study
demonstrated that six weeks of red chili powder inges-
tion was significantly more efficacious than placebo
in reducing reflux symptoms in NERD patients. In
particular, heartburn and food regurgitation improved
significantly after red chili more than after placebo.
Red chili powder became significantly more effective
than placebo as from the second week of treatment,
and persisting through the end of treatment period.
This observation is also consistent with previous
studies'®!¥, in which repeated applications of capsicin

reduced C-type fiber activity of afferent neurons by
desensitization mechanism in the skin and various mu-
cous membranes. No serious side-effects of capsicum
were observed in the study.

The multichannel intraesophageal impedance
monitoring was employed in our study to demonstrate
the changes of reflux variables during the 2-hour post-
prandial period. It was noted that the number of reflux
episodes appeared to decrease in the capsicum group,
although not statistically significant (p >0.05). In ad-
dition, the median numbers of both acid-and non-acid
refluxes during the 2-hour the postprandial period were
not statistically different between the capsicum and the
placebo groups. A previous study'® in healthy volun-
teers suggested that chronic ingestion of chili signifi-
cantly increased the number of reflux episodes and time
the percentage of acid reflux, but the duration of chili
ingestion in that study was only one week. This sug-
gests that capsaicin ingestion mainly affects esophageal
visceral hypersensitivity and not by way of the reflux
mechanism.

In conclusion, the present study suggested that
chronic ingestion of capsaicin-containing red chili im-
proves GERD symptoms mainly by its effect on the
esophageal sensation, rather than on the lower esoph-
ageal sphincter functions.

REFERENCES

1. Boeckxstaens GE. Review article: the pathophysiology of
gastro-oesophageal reflux disease. Aliment Pharmacol Ther
2007;15:26:149-60.



Jutaghokiat S, Gonlachanvit S

. Dean BB, Gano AD, Jr., Knight K, et al. Effectiveness of
proton pump inhibitors in nonerosive reflux disease. Clin
Gastroenterol Hepatol 2004;2:656-64.

. Martinez SD, Malagon IB, Garewal HS, et a/. Non-erosive
reflux disease (NERD)—acid reflux and symptom patterns.
Aliment Pharmacol Ther 2003;17:537-45.

. Kang JY, Tay HH, Guan R. Chronic upper abdominal pain:
site and radiation in various structural and functional disor-
ders and the effect of various foods. Gut 1992;33:743-8.

. Yeoh KG, Ho KY, Guan R, et al. How does chili cause upper
gastrointestinal symptoms? A correlation study with esoph-
ageal mucosal sensitivity and esophageal motility. J Clin
Gastroenterol 1995;21:87-90.

. Caterina MJ, Schumacher MA, Tominaga M, Rosen TA,
Levine JD, Julius D. The capsaicin receptor: a heat-activated
ion channel in the pain pathway. Nature 1997; 389(6653):816-
24.

. Gonzalez R, Dunkel R, Koletzko B, et al. Effect of capsaicin-
containing red pepper sauce suspension on upper gastrointes-
tinal motility in healthy volunteers. Dig Dis Sci 1998; 3:1165-
71.

. Bhat YM, Bielefeldt K. Capsaicin receptor (TRPV1) and non-
erosive reflux disease. Eur J Gastroenterol Hepatol 2006;18:
263-70.

10.

11.

12.

13.

14.

15.

THal J GASTROENTEROL 2009
Vol. 10 No. 3
Sept. - Dec. 2009

Biro T, Acs G, Acs P, et al. Recent advances in understanding
of vanilloid receptors: a therapeutic target for treatment of pain
and inflammation in skin. J Investig Dermatol Symp Proc
1997;2:56-60.

Epstein JB, Marcoe JH. Topical application of capsaicin for
treatment of oral neuropathic pain and trigeminal neuralgia.
Oral Surg Oral Med Oral Pathol 1994;77:135-40.

Sicuteri F, Fusco BM, Marabini S, ef al. Beneficial effect of
capsaicin application to the nasal mucosa in cluster headache.
Clin J Pain 1989;5:49-53.

Barbanti G, Maggi CA, Beneforti P, et al. Relief of pain fol-
lowing intravesical capsaicin in patients with hypersensitive
disorders of the lower urinary tract. Br J Urol 1993;71:686-
91.

Watson CP, Tyler KL, Bickers DR, ef al. A randomized ve-
hicle-controlled trial of topical capsaicin in the treatment of
postherpetic neuralgia. Clin Ther 1993;15:510-26.
Rodriguez-Stanley S, Collings KL, Robinson M, et al. The
effects of capsaicin on reflux, gastric emptying and dyspep-
sia. Aliment Pharmacol Ther 2000;14:129-34.

Milke P, Diaz A, Valdovinos MA, et al. Gastroesophageal
reflux in healthy subjects induced by two different species of
chilli (Capsicum annum). Dig Dis 2006;24:184-8.




<<
  /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


