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Introduction

Leech therapy (LT) has a long history in medicine [1]. In Greek
medicine, medicinal leech was first introduced by Hippocrates.
However, the popularity of LT was reinforced by the ideas of
Galen, who classified LT as an efficient procedure in medicine [2].
Nowadays, although it is not well accepted by modern medicine,
LT is still used to treat venous congestion in the settings of micro-
vascular replantation, reconstructive surgery, and traumatology
[1]. On the other hand, new investigations on LT have presented
its significant effect on different kinds of chronic diseases [3]. The
major recommended mechanisms for LT are the anti-inflamma-
tory, anticoagulant, analgesic, antimicrobial, and vasodilator effects
as well as skin-wound healing of some enzymes, such as hirudin,
calin, destabilase, bdellins, and eglins [4, 5].

In Iranian traditional medicine (ITM), LT was a common medi-
cal procedure. In Persian, the leech is called “Zaloo’, ‘Zard’, “Zar-
deh’ or Divche’, and LT is called ‘Ersal-e-Alaq’ or “Zaloo
Andakhtan’. It was believed that leeches drew blood from deeper
sources than wet cupping [6-8]. This method is still in use by ITM
practitioners and specialist physicians in ITM. In this study, we will
report leeching procedures and those medical potentials which
have already been used by ITM practitioners.
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Methods

Data for this review were collected from 4 sources: Iranian traditional trea-
tises, current texts on leeching therapy, practitioner interviews, and online data-
base searches. For technical notes, the main traditional treatises, such as ‘“Zakh-
ire-e-Kharazmshahi’ (Jorjani, 1110 AD) [7], ‘Kholasat al-Tajarob’ (Bahaodoler-
azi, 1501 AD) [9] and ‘The Canon of Medicine’ (Avicenna, 1024 AD) [6, 10],
were used as well as practitioners experiences in LT. For gathering information
about current use of medicinal leech, practitioners of ITM from Shiraz city were
interviewed with a specially-designed structured questionnaire (WH (who,
what, where, why, which, when) questionnaire containing 15 questions and a
checklist containing 125 choices) and data sheet. Afterward, the exact anatomi-
cal location that practitioners use in LT for each disease was determined [8, 11].

Result and Discussion

In ITM, like in most of the other traditional systems of medi-
cine, medicinal leech have been used in the treatment protocol of
different kinds of diseases. However, ITM has its own specific
rules from selecting leeches to monitoring patients after LT. The
following information was gathered from ITM references [6, 7, 9,
10] as well as personal communication with 10 current ITM
practitioners.

Leech Selecting

According to traditional texts, the best type of leech should be
collected from freshwater. It should resemble a rat’s tail with a thin
and small head, red abdomen, and green back bone [6, 7, 9]. The
Persian leech species used by ITM practitioners is Hirudo orientalis
sp.n., based on the description by Utevsky and Trontelj [12].
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Table 1. Usage of leech therapy by practitioners for different diseases in Iranian traditional medicine

Category/disease Leeching site* Category/disease Leeching site* Category/disease Leeching site*
Addiction herpes zoster SD chronic pain SD
Addiction 2,3,6,19 hives SD discopathy 4,5,7,9
Drug addiction 2,3,6,19 ichthyosis 2,3,6,19,SD fatigue syndrome 2,3,6,19
Smoking 2,3,6,19 itching 2,3,6,19 fracture lower and SD
Cardiovascular keloid SD gangrene around SD
Arrhythmia 2,3,6,19 lipoma 2,3,6,19,SD gout 2,3,6,19,SD
Atherosclerosis 2,3, 6,19, heart measles 3 hematoma SD
Buerger’s disease 9,SD nail lichen planus SD knee arthritis SD
Chest pain® 2,3,6,19, heart pemphigus 2,3,6,19,SD low back pain 4
Coronary arteries disease® 2, 3, 6, 19, heart profuse perspiration 2,3,6,19 migrating pain 2,3,6,19
Deep vein thrombosis SD pruritus 2,3,6,19,SD multiple sclerosis 2,3,6,19
Hypertension 2,3,6,19 psoriasis 2,3,6,19,SD muscle spasm SD
Hypotension 2,3,6,19 reconstructive surgery SD osteoarthritis SD
Migraine 2,11,13 rubella 3 rheumatoid arthritis 2,3,6,19,SD
PVC 2,3,6,19 scarlet fever 3 sciatica 4,5,7,9
Phlebitis SD shingles (herpes) 3 shoulder arthritis SD
Pulmonary edema 2,3,6,19 smallpox 3 ophthalmic
Tachycardia 2,3,6,19 endocrine pterygium 11,13
Varicosis SD diabetes 2,3,6,19 reproductive
Central nervous system diabetes neuropathy above and SD amenorrhea 4,9
Bell’s palsy 2,11,12 emaciation 2,3,6,19 BPH 4, scrotum
Cerebral tumor il 2 growth retardation 3,8,9 dysmenorrhea 9
Cerebrovascular accident il, 2 hypercholesterolemia 2,3,6,19 hot flashes 2,3,6,19
Depression 2 hyperthyroidism 2,3,6,19,SD hypersexuality 2,3,6,19
Hearing loss 2 hypertriglyceridemia 2,3,6,19 hypomenorrhea 4,9
Insomnia 2 hyperuremia 2,3, 6,19, kidney menorrhagia 4,9
Manic depression i, 2 hypothyroidism 2,3,6,19,SD oligomenorrhea 4,9
Mental disorders 1,2 ovarian cyst 4,9
Neuralgia SD fistula anus premature ejaculation scrotum and
urinary bladder
Neuropathy SD GI disorders 16 spermaturia scrotum and
urinary bladder
PTSD 2 hemorrhoid anus respiratory
Stammer 14 intestinal polyp anus allergic asthma 2,3,6,19
Tension headache 2,11, 13 thrush anus allergy 2,3,6,19
Trauma SD hematological asthma 2,3,6,19
Tinnitus 2 anemia 3,15,18 chemical gas poisoning 2,3,6,19
Vertigo 2 drug poisoning 3 frequent cold 2,3,6,19
Cutaneous polycythemia 2,3,6,19 influenza 3
Abscess around SD hepatogenic mumps 3
Acne Stevens Johnson syndrome 2, 3,6, 19 nasal polyps 13
Body 3
Facial 2,14 infection pneumonia 3
Bedsore around SD gingival infection 14 sinusitis 10
Bites (inflammatory stage)  around SD onychomycosis nails urinary
Burn injuries around SD recurrent ear infection 2 enuresis urinary bladder
Cutaneous leishmaniasis around SD septicemia anus nephritic syndrome 2,3,6,19
Dermatitis SD musculoskeletal nephrolithiasis 2,3,6,19
Eczema SD atrophy SD miscellaneous
Gingivitis 14 cellulitis around the toll transplantation site of graft

*Leeching site based on figure 1;®After treatment of acute stage; BPH = benign prostatic hypertrophy; GI = gastrointestinal; PTSD = posttraumatic stress disorder;
PVC = premature ventricular contraction; SD = site of disease.
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Fig. 1. Schematic representation of leech therapy
map of the human body. The anatomic position of
each site is as follows: 1: Squamous part of the oc-
cipital bone and lambda; 2: Asterion (parietomas-
toid suture); 3: Mid-sagittal plane, between the two
medial borders of the scapula on the T3-T5 verte-
brae; 4: Right or left scapular line on the 12th rib; 5:
Right or left upper lateral quadrant of the gluteal
region; 6: Dorsal interosseous muscles of hand; 7:
Popliteal fossa; 8: Upper part of the knee joint; 9:
Posterior upper third of the leg; 10: Bregma; 11:
Preauricular skin pit; 12: Ear helix; 13: Lacrimal
sac; 14: Submental area; 15: Pectoralis major mus-
cle; 16: Rectus abdomins muscle; 17: Flexor digito-
rumsuperficialis muscle; 18: Anterior middle third
of the thigh; 19: Region between the calcaneus and
lateral malleolus.

Pre-leeching Procedure

Before attaching the leech, the area is shaved and washed with
odorless soap and water or a solution of borax and rinsed with dis-
tilled water. Leeches should be collected just one day prior to their
use. Similar to a medical procedure, the patient is advised to take a
light semi-solid diet prior to the procedure. The physician should
ask the patient whether they are taking vitamins (e.g., vitamin E, C
or K), herbal supplements (e.g., garlic, ginger, ginkgo, and ginseng
preparations), or medicines (especially those that increase the risk
of excessive bleeding or reduced immune response, such as aspirin,
dipyridamole, clopidogrel, heparin, warfarin, and nonsteroidal
anti-inflammatory agents) to determine whether there are any con-
traindications with LT.

Leeching Procedure

The affected part to be treated is rubbed until redness appears.
Based on the age of patients, their type of diseases, and their blood
factors, 3-5 leeches are applied to each site. If the leech is reluctant
to attach, a tiny droplet of blood may be smeared on the part to be
treated and then the leech is applied (empirical knowledge).

Monitoring the treatment site is performed every 15 min to see
if there is leech detachment or migration and as described in the
literature [3], to check for a drop in temperature due to vascular
disorders (every 30 min).

Post-leeching Procedure

Usually, leeches are allowed to detach spontaneously, but in spe-
cial conditions, such as longer than 120 min, leech feeding time or
non-stable conditions, table salt, borax, heat, alcohol or betadine so-
lution is used to detach the leech. The used leeches should be de-
stroyed by placing them in 70% alcohol solution. After leech detach-
ment, the area is treated with honey or turmeric and dressed using
alcoholic pad for 24 h. Normally, bleeding is continued up to 4-5 h.
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Therapeutic Applications of Leech Therapy

Medical application of LT by ITM practitioners is listed in
table 1. All data in this table are from empirical knowledge of ITM
practitioners. LT is currently used for 125 different diseases. It is

prescribed for a wide array of diseases and disorders, including car-
diovascular, central nervous system, cutaneous, endocrine, gastro-
intestinal, hematological, hepatogenic, musculoskeletal, ophthal-
mic, reproductive, respiratory, and urinary disorders as well as in-
fection and addiction. LT is mostly used for cutaneous diseases.
Figure 1 shows a schematic LT map of the body surface according
to table 1. Our data showed that in LT 4 specific sites (asterion (pa-
rietomastoid suture); mid-sagittal plane, between the 2 medial bor-
ders of the scapula on the T;-Ts vertebrae; dorsal interosseous
muscles of hand; region between the calcaneus and lateral malleo-
lus) are used more often than other sites. Traditional practitioners
believe that 2, 3, 6, and 19 are proper sites for systemic LT, vascular
dilution, and body detoxification.

Conclusion

LT is still in use by medical practitioners. Despite having been
in recorded medical use for centuries, research continues to be
conducted into this procedure. Traditionally, LT is used most often
in dermatological disorders, however, in modern LT it is often
used in the settings of localized venous congestion associated with
flap reconstructions and surgical replantation. Probably the most
serious complication of LT is infection. Infectious complications
can be minimized by obtaining leeches from appropriate commer-
cial sources and utilizing effective antibiotic prophylaxis (in case of
patients with immune suppression cephalosporins, aminoglyco-
sides, fluoroquinolones, tetracyclines or trimethoprim are pre-
scribed). Moreover, physicians should be careful to manage un-
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wanted bleeding, especially in cases where anticoagulant therapy is
being used. Lack of standard procedure for LT and precise equiva-
lency of traditional names of diseases in the texts with those having
conventional names are 2 limitations of this study.

ITM data on LT could be helpful in future studies for evaluating
LT safety and efficacy. Moreover, advantages and disadvantages of
LT should be evaluated for management of current complicated
diseases.

References

5}

Acknowledgment
Financial support of this study was provided by the Research Center for

Traditional Medicine and History of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran.

Disclosure Statement

The authors declare that they have no competing interest.

1 Porshinsky BS, Saha S, Grossman MD, Beery PR, Sta-
wicki S: Clinical uses of the medicinal leech: A practical
review. ] Postgrad Med 2001;57:65-71.

2 Lone AH, Ahmad T, Anwar M, Habib S, Sofi G, Imam
H: Leech therapy - a holistic approach of treatment in
unani (greeko-arab) medicine. Anc Sci Life 2011;31:
31-35.

3 Yantis MA, O’Toole KN, Ring P: Leech Therapy. Am J

(=)}

~

Darabi-Darestani K, Mirghazanfari SM, Gohari-
Moghaddam K, Hejazi S: Leech therapy for linear inci-
sional skin-wound healing in rats. ] Acupunct Meridian
Stud 2014;7:194-201.

Ibn Sina AA: Kitab al qanoun fi al tib, al-kitab al-sani.
Romae, Typographia Medicea, 1593.

Jorjani I: Zakhire-ye Kharazmshahi; in Mohhareri MR
(ed): Zakhire-ye Kharazmshahi. Tehran, Tehran Uni-

1

1

9 Bahaodolerazi B, Kholasat Ol-tajarob, Shams Ardakani
MR, Mohagheghzadeh A, Faridi P, Abolhasanzadeh Z
(eds): Tehran, Tehran University Press, 2004.

Ibn Sina AA: Al-Qanun Fi Al-tibb. Tehran, Soroush
Press, 2004.

Gray H, Williams PL, Bannister LH: Gray’s Anatomy:
The Anatomical Basis of Medicine and Surgery. Edin-
burgh, Churchill Livingstone, 1995.

o

—_

Nurs 2009;109:36-42. versity Press, 2002.

4 Singh AP: Medicinal leech therapy (hirudotherapy): a 8 Bamfarahnak H, Azizi

brief overview. Complement Ther Clin Pract 2010;16:
213-215.

A, Noorafshan A, Mo-
hagheghzadeh A: A tale of Persian cupping therapy:
1001 potential applications and avenues for research.

1

1)

Utevsky SY, Trontelj P: A new species of the medicinal
leech (Oligochaeta, Hirudinida, Hirudo) from Trans-
caucasia and an identification key for the genus Hir-
udo. Parasitol Res 2005;98:61-66.

Forsch Komplementmed 2014;21:42-47.

Imprint

ISSN Print Edition: 1661-4119
ISSN Online Edition: 16614127

Journal Homepage: http://www.karger.com/fok

Publication Data: Volume 22, 2015 of ‘FORSCHENDE KOMPLEMENTARMEDIZIN® appears
with 6 issues.

Copyright: © 2015 by S. Karger Verlag fiir Medizin und Naturwissenschaften GmbH,
Freiburg (Germany). All rights reserved. No part of the journal may be reproduced in
any form without the written permission of the publisher. This includes digitalisa-
tion and any further electronic computing, like saving, copying, printing or electronic
transmission of digitalized material from this journal (online or offline). Authorization
to photocopy items for internal or personal use of specific clients is granted by Karger.

Photocopying: This journal has been registered with the Copyright Clearance Center
(CCC),as indicated by the code appearing on the first page of each article. For readers
in the US, this code signals consent for copying of articles for personal or internal use,
or for the personal or internal use of specific clients, provided that the stated fee is paid
per copy directly to Copyright Clearance Center Inc.,222 Rosewood Drive, Danvers,
MA 01923 (USA).

A copy of the first page of the article must accompany payment. Consent does not
extend to copying for general distribution, for promotion, for creating new works,
or for resale. In these cases, specific written permission must be obtained from the
copyright owner, S. Karger GmbH, WilhelmstraBe 20A, 79098 Freiburg (Germany).

Disclaimer: The statements and data contained in this publication are solely those
of the individual authors and contributors and not of the publisher and the editor(s).
The appearance of advertisements in the journal is not a warranty, endorsement, or
approval of the products or services advertised or of their effectiveness, quality or
safety. The publisher and the editor(s) disclaim responsibility for any injury to persons
or property resulting form any ideas, methods, instructions or products referred to in
the content or advertisements.

Distribution and Subscription: Karger offers three types of subscription: Print Only,
Online Only and the combined Print + Online. The basic annual subscription rate is
the same for all three delivery forms; however, a fee for the combined print and online
subscription is levied, and there is a postage and handling charge for Print Only and
Print + Online. Subscriptions run for a full calendar year. Prices are given per volume.

©2015 S. Karger GmbH, Freiburg

KARGER

Fax +49 761 4 52 07 14
Information@Karger.com
www.karger.com

Accessible online at:
www.karger.com/fok

Print subscription: EUR 180.— + postage and handling.
Online subscription: EUR 180.—.
Combined (print + online) subscription: EUR 230.— + postage and handling.

For customers in Germany: Please turn to your bookshop or to
S. Karger Verlag fiir Medizin und Naturwissenschaften GmbH
Wilhelmstr. 20A, 79098 Freiburg (Germany)

Tel. +49 761 45 20 70, Fax +49 761 45 20 714

E-mail information@karger.com

For customers in all other countries: Please contact your bookshop or
S. Karger AG, Allschwilerstr. 10,4009 Basel (Switzerland)

Tel. +41 613 06 11 11, Fax +41 61 3 06 12 34

E-mail karger@karger.com

Adpvertising: Correspondence should be addressed to the publisher.
S. Karger Verlag fiir Medizin und Naturwissenschaften GmbH
Attn. Ellen Zimmermann (Head of Marketing)

E-mail e.zimmermann@karger.com

Price list No. 17 of January 1,2015 is effective.

V.i.S.d.P. (Person responsible according to the German Press Law): Sibylle Gross

Type setting and printing: Kraft Druck GmbH, 76275 Ettlingen, Germany.

Bibliographic Services

Index MedicussMEDLINE

Current Contents/Clinical Medicine
Science Citation Index Expanded
Index Copernicus

Downloaded by: A. Croft - 282634

86.144.227.128 - 4/4/2015 10:28:56 PM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


