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This article covers common problems associated with 
infertility in mares. Understanding them can help you 
have a more educated discussion with your veterinarian 
and address the issues as soon as they come up so you 
end the breeding season with success! 
 
The most common mare reproductive problems are: 
 
�� Mares that do not cycle properly or at all.  
�� Mares that conceive and lose their pregnancies after  

45 days.  
�� Mares that either don't conceive or lose their preg-

nancies before 40 days. 
 
Different tests are conducted for each of the three prob-
lems. If your mare isn't cycling properly, the hormonal 
signals from the brain are not getting to the ovaries, indi-
cating that the mare has an endocrine problem. In addi-
tion to a rectal and ultrasonographic examination of the 
reproductive tract, blood needs to be drawn to measure 
hormones. If the cause of the endocrine problem is a tu-
mor, it can be surgically removed. Most mares will cycle 
back within six to eight months. Other causes, such as 
Cushing's disease (hyperactivity of the adrenal cortex 
caused by a pituitary tumor that can't be removed), ad-
ministration of anabolic steroids, stress due to pain 
(chronic laminitis) or performance anxiety, and "cystic 
follicles" due to old age are not as easy to correct. Mares 
with the latter problems need long-term management and 
frequent veterinary examinations. Mares in categories 
two and three have normal endocrine function, but have 
defects in their reproductive tracts.  
  
Mares that conceive and abort after 45 days usually have 
degenerative fibrotic changes to the uterine glands. 
These changes interfere with the glands' ability to pro-
duce uterine milk, the secretions that nourish the embryo 
until the placenta attaches between 60 and 100 days. If 
the glands are not functioning properly, the embryo 
starves. This abnormality is identified by uterine biopsy, 
but there is no successful treatment. These mares usu-
ally make good embryo transfer candidates.  
 

The most common mare fertility problem is uterine 
infection. Typically these mares have clean uterine 
cultures in the spring, then have bacteria isolated 
from their uteri after they have been bred three or 
four times. Two types of mares fall into this category: 
 
�� Mares that have had three or four foals and can-

not clear their uteri of the inflammatory by-
products of breeding 

�� Maiden mares with tight cervixes  
 
The older mare accumulates fluid because her uterus 
is lower than her pelvis and the uterus cannot drain, 
and/or she has perineal defects resulting in self-
contamination. Maiden mares become infected be-
cause the cervix does not open and drain properly 
after breeding. Mares in this category need a com-
plete breeding soundness evaluation conducted 
when they are in heat, including rectal and ultrasono-
graphic examination of the reproductive tract, vaginal 
examination, digital examination of the cervix, uterine 
culture, and cytology. Some of these mares might 
need reproductive surgery to correct perineal defects, 
urine pooling, or cervical lacerations. These mares 
should be re-cultured after treatment and a second 
cytology exam needs to be collected before they are 
given a clean bill of health.   
 
Article By Michelle M LeBlanc, DVM published on the American 
Association of Equine Practitioners website.   

Trying to understand why your mare did not get pregnant last year? 
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How can I safely graze my horses? High risk horses? 
 
A gradual introduction to pasture is an essential compo-
nent of a safe grazing program.   Starting with less than 
an hour for the first week and increasing by 30 minutes to 
an hour every several days is a safe way to acclimate 
your horse’s intestinal system to its new diet. 
 
Identifying high risk horses and taking necessary precau-
tions when pasture grazing can help prevent a case of 
laminitis.  High risk horses are those with a history of 
laminitis, “easy keepers”, geriatrics, obese, have abnor-
mal body fat deposits, diagnosed with Cushings disease, 
or have equine metabolic syndrome.  A thorough veteri-
nary exam can be helpful in identifying these at risk 
horses. 

There are many strategies to manage high risk horses on 
pasture.   Limiting time spent on pasture, restricting the 
size of pasture, grazing at night or early morning when 
sugar content is lowest, planting lower starch grass spe-
cies, avoiding overgrazed pastures and using grazing 
muzzles are effective methods to limit the amount of car-
bohydrates ingested while grazing.  Severely affected 
horses may need to be kept off pasture entirely and con-
fined to a dry lot. 

An excellent source of information on safe pasture manage-
ment and laminitis can be found at www.safergrass.org 
 
What if my horse gets laminitis? 
Although laminitis is a serious, life threatening disease of 
horses, the outcome can be a positive one.  Early recogni-
tion and treatment of this disease is critical to prevent per-
manent damage.   Treatment of laminitis includes, anti-
inflammatory medication, protecting the hooves from con-
cussive forces, hoof trimming, diet management, and in 
some cases, radiographs of the coffin bone.  Some horses 
can recover from laminitis and return to their previous level 
of performance, while others can have lasting effects and 
may be unable to be used for riding. 

 

For more information on Laminitis or the 2009 Breeding 
Package included in this mailing, please check our website 
or contact our office.   

 





Northwest Equine Veterinary Associates  
2009 Breeding fees 

 
Procedures not included that if necessary will be charged additionally are: 
uterine antibiotic infusions, uterine flushes, uterine culture, cytology or biopsy, 
hormones to bring the mare into heat (prostaglandin = Lutalyse) or to assist with 
pregnancy maintenance (Regumate), caslicks surgery, pregnancy exams. 

 
3) Prices for individual procedures (at NW Equine’s facility or at owners property): 

IV Sedation/dose: from $ 45-68.00 (depending on drug) 
Rectal exam: $ 48.00 
Ultrasound for reproductive exam and follicle check: $ 60.00 
Vaginal and cervical speculum exam: $38.00 
Ultrasound for pregnancy exam (up to 3 months gestation): $ 75.00 
Uterine biopsy (procedure and laboratory charges): $ 188.00 
Uterine cytology (includes laboratory charge): $ 130.00 
Uterine culture and sensitivity (includes laboratory charge): $ 130.00  
Uterine flush/lavage with 1L sterile fluid: $ 80.00 
Uterine infusion: $ 53.00 (plus cost of antibiotic) 
Shipped semen analysis: $ 65.00 
Caslicks surgery: $ 85.00.00 
Hormones/dose: 

HCG: $ 32.00 
Oxytocin: $ 8.00 
Prostaglandin: $ 24.00 
Ovuplant: $ 70.00 

Farm calls: $69-84.00 depending on distance 
 
 

STALLION FEES: 
 

Live cover assistance: minimum $50.00 
Semen collection: $ 225.00 (if stallion is trained and reasonably behaved)  
Semen evaluation   

Simple: $ 65.00 
Complex: $ 125 

Complete stallion fertility evaluation  
(testicular exam, rectal exam, behavior, etc): $ 250.00 + complex semen evaluation 
Semen collection, semen simple evaluation, preparation for shipping: $300.00 
Equitainer refundable deposit: $100.00 
Equitainer rental (approx. 4 days): $50.00 

 
Please note there are no guarantees or assurances for 100% success when dealing with 
breeding in horses. Breeding package fees are payable regardless of the occurrence of 
shipped semen problems that are not NW Equine’s responsibility (quality, shipping troubles, 
etc) or final outcome of mare (pregnant or not). 
 
We kindly request that boarding fees be paid in separate from breeding package.  
All charges must be paid in full prior to discharge of mare.  



Page 3 

Approximately half of the 
laminitis cases were a result of grazing lush pastures.  
Most horses were affected in the spring or summer 
months when pastures are growing rapidly.  Becoming 
aware of the risk factors, signs of disease and strategies 
to prevent pasture associated laminitis can help reduce 
the number of horses that will suffer from this laminitis. 
 
Laminitis is due to inflammation and failure of the suppor-
tive soft tissue structure that connects the inner part of 
the hoof wall to the coffin bone, known as the laminae.  
Weakening of this bond can lead to downward rotation 
and “sinking” of the coffin bone within the hoof.   Laminitis 
is most often seen in the front limbs, but can affect all 
four limbs.  Signs of laminitis can be mild to severe and 
include:  reluctance to walk or move, shifting weight from 
one foot to another, “sawhorse stance” leaning back on 
hindquarters, and heat in the hooves.  Laminitis is an 
emergency, if any signs are present in your horse, re-
move them from pasture and call your veterinarian imme-
diately.  
   
How does pasture grazing put my horse at risk?
Pasture associated laminitis is most commonly reported 
cause of laminitis.  Grazing horses on lush pastures can 
cause this disease by triggering gastrointestinal distur-
bances and impacting chronic metabolic disorders.   
Grazing lush or stressed grass can lead to ingestion of 
very high levels of carbohydrates such as starch, simple sugars 
and fructans.  When horses ingest too much of these car-
bohydrates, the small intestine becomes overwhelmed-
Fermentation of these carbohydrates in the hind gut 
leads to changes in the normal bacterial population, and 
the sugars “spill” over into the large intestine.   

Pasture Associate Laminitis:  Is your horse at risk? 
         By: Erin Kennedy, DVM 

Such disturbances can result in lactic acid production 
and a decrease in intestinal pH.   This triggers a cas-
cade of events which can lead to blood flow constric-
tion, altered glucose uptake in the hooves and a re-
lease of toxins into the blood stream.   The sensitive 
hoof lamina is impacted by these events and the dam-
age begins. 

Carbohydrates in grass pastures can have a negative 
impact on horses with metabolic disorders such as 
Cushings disease and equine metabolic syndrome.  A 
high number of these horses suffer from insulin resis-
tance.   Insulin resistance in horses is much like type 2 
diabetes mellitus in humans.  Grazing on high carbohy-
drate pastures leads to unhealthy glucose spikes and 
altered insulin function in the body.  Insulin resistance 
impacts blood flow to the hooves and impairs the tis-
sues ability to use glucose. 
 
Is my horse a high risk for insulin resistance and 
laminitis? 
Horses with equine metabolic syndrome or insulin re-
sistance are often described as “easy keepers” and 
commonly are obese with abnormal fat deposits.  
These fat stores can be present along the top of the 
neck (cresty neck), tail head, shoulders, sheath, and 
along sides of the horse.   The rib cage in these horses 
is hard to feel with light pressure.  Certain breeds of 
horses are more predisposed and include Paso Finos, 
Morgans, Fjords, and pony breeds.  Excessive body fat 
has been found to have gland-like characteristics and 
secrete hormones and inflammatory cells into the blood 
stream.  These cells have negative effects on the 
health of the horse and exacerbate insulin resistance.  
Screening tests for insulin resistance can be easily per-
formed by your veterinarian. 

Is my pasture safe? 
Not all pastures are created equal.  Many factors can 
impact the sugar content in grass pastures.  Certain 
species of grass can contain higher levels of sugars 
compared to others.  Temperature fluctuations and 
sunlight impacts the growth and storage of sugars 
within the plant.   Stressed grass from drought, freezing 
or overgrazing has been found to contain 5-10 times 
higher sugar content.   Samples from your pasture can 
be sent to a laboratory for analysis, but due to constant 
changes in temperature, sunlight and grazing, the re-
sults can be of limited value.  

What is Laminitis? 
Laminitis or “founder” is a 
tremendously painful, de-
bilitating and life threaten-
ing disease that can occur 
in horses.    The National 
Animal Health Monitoring 
System’s Equine 1998 
study found that 2% of US 
horses are affected by 
laminitis each year.   Of the 
horses affected with lamini-
tis, 4.7% died or were 
euthanized.    
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Thinking of breeding your mare with cooled semen? 
         

Pregnancy rates are highest when mares are bred 
within the 24 hours before ovulation using semen of 
high fertility. The quality of the semen is of paramount 
importance: stallions of low fertility usually have much 
lower conception rates than those with high inherent 
fertility. In addition, the handling of the semen is criti-
cal; failure to prepare it correctly, as well as poor sub-
sequent handling at the mare end, can make the 
process very disappointing.  
  
Timing of the breeding with the ovulation can be diffi-
cult especially if the stallion is collected only 3 times a 
week. Ovulation can be induced with drugs such as 
hCG or Ovuplant, however the window from injection 
of the drug to ovulation varies. Mares may ovulate as 
quickly as 24 hours, as late as 48 hours after admini-
stration of hCG or they may not respond at all. The 
window from injection of Ovuplant to ovulation is 
tighter than that of hCG with most mares ovulating 
between 42 and 48 hours, however, it costs about 2.5 
times more than hCG. In either case, it is extremely 
helpful if you know the specific idiosyncrasies of your 
mare’s estrous cycle, especially the number of days 
she is in heat and the size of the follicle, that she ovu-
lates.  
 
There are standards that the semen needs to meet to 
be considered of adequate quality. A dose of semen 
should contain a minimum of 500 million progres-
sively motile sperm with at least 30 percent of the 
sperm being progressively motile. Each time the 
mare is bred with cooled semen, it should be exam-
ined carefully after it has been warmed for a mini-
mum of 3 minutes. If it is of poor quality the stallion 
manager or veterinarian for the stallion should be 
notified.  
  
After insemination, the reproductive tract of the mare 
should be examined daily until she ovulates. If she 
does not ovulate within 24 hours she should be bred 
a second time.  
 
Article By Michelle M LeBlanc, DVM published on the 
American Association of Equine Practitioners web-
site.   
 
Northwest Equine offers complete breeding services 
for mares and stallions. These include artificial insemi-
nation, ultrasound exams, follicle monitoring, uterine 
culture, cytology and biopsy tests, treatment for infer-
tility, semen collection and shipping, among others. 
Please contact us if you need assistance with setting 
up your breeding program! 

To breed mares successfully with cooled semen, all 
parties involved, mare owner, stallion manager and 
veterinarians, need to cooperate when coordinating 
the semen shipments with the timing of the mare’s 
ovulation. Before shipping semen, the attending vet-
erinarian or a representative for the veterinarian 
should clarify several points with the stallion man-
ager.  
 
�� The cost of stallion collection  
�� The cost of preparing the semen for shipment, 

the number of collections provided gratis (if any), 
the cost of shipping semen tanks by air, and 
when and how the semen tanks must be returned  

�� The days of the week the stallion is collected  
�� Times during the breeding season when the stal-

lion will not be available  
�� The number of days notice that the stallion man-

ager needs before the semen shipment  
�� The latest time one can call to obtain semen (for 

example-one must call by 9 am to receive semen 
by the next day)  

�� The longevity of the semen – does it live in the 
tank for 12, 24 or 36 hours  

�� First-cycle conception rate of the stallion  
�� The method of air transport used (same-day air 

or overnight shipment)  
�� Number of times the mare can be bred if she 

does not conceive (is the contract limited to 1, 2 
or 3 years)  

��  The breed registry requirements, and the num-
ber and timing of post-insemination clinical 
(pregnancy) examinations must be established 

 
First cycle conception rates tend to be slightly lower 
with shipped semen than with natural breeding or 
when using artificial insemination with a stallion 
housed at the same facility as the mare. Also, breed-
ing management is more intensive and veterinary 
costs are higher.  
 
Mares need to be examined daily when in heat and 
bred within 24 hours of ovulation. Stabling a mare at 
a facility, such as a veterinary clinic or farm where the 
veterinarian visits daily, saves money on veterinary 
travel fees. Furthermore, these facilities have a stal-
lion to tease the mare to determine when she is in 
heat, thereby, limiting the number of times that she 
will need to be examined.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


