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Introduction

As breedings using frozen canine semen have gained popularity among dog breeders, the need for
reputable freezing centers has also increased. Veterinarians are uniquely positioned and easily trained to
be able to offer this service in a general practice setting with a relatively modest investment of time,
finances, and personnel. This review will identify and discuss the principal aspects involved in
successfully setting up and integrating canine semen freezing into practice.
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Practice setting

Canine semen freezing is a technique that can easily be incorporated into a wide variety of
practice settings ranging from a general mixed practice in a rural setting to an exclusive canine
reproduction specialty practice in a metropolitan area. Factors to consider in the evaluation of whether or
not this service would contribute in a positive way to your current practice environment include having a
clear understanding of the fact that providing clients with the opportunity to freeze their dog’s semen will
likely increase the eventual need and demand for additional reproductive services. As a manager in our
practice accurately stated recently, “With reproduction, if you’re not all in, this may not be for you.”
Although the techniques themselves may not require extensive training or certifications to be able to
accurately perform, the timing precision required when breeding with canine frozen semen may require
increased doctor/staff availability in order to be able to meet the client’s need in a timely fashion. Because
of the shortened longevity of frozen/thawed semen, weekend/holiday office hours are often necessary in
order to obtain optimal conception rates and litter sizes. Awareness of and sensitivity to the needs of
clients investing large amounts of time, effort, and finances in order to achieve a particular breeding will
result in minimized frustration for all parties involved.

Services offered

Canine semen freezing centers are found throughout the United States and abroad in a wide
variety of settings ranging from compact mobile freezing stations temporarily set up at dog shows to large
canine theriogenology specialty practices in metropolitan areas. Having a good working relationship
among colleagues offering similar services is critical to maintaining open lines of communication with
clients, particularly due to the fact that shipping semen from one freezing center to another is often
necessary in order to minimize travel and resulting stress for the bitch. Veterinarians have the added
benefit of being able to offer medical and surgical services when required, making their practices an
appealing referral alternative for non-veterinarian staffed freezing centers for dogs needing further
diagnostic or surgical options than they are equipped to provide.

The actual methods used to freeze canine semen vary widely. The basic premise involves taking a
fresh semen sample (initially at body temperature) gradually through progressive decreases in temperature
until freezing in liquid nitrogen is finally achieved. Semen can be frozen in pellets or straws and stored
indefinitely in liquid nitrogen in tanks that are typically maintained at a constant temperature
(independently of an exterior power supply) through a regular supply of nitrogen from an outside source.
The most important difference among the more commonly used freezing methods resides in the extenders
used, some of them with proprietary recipes and others compounded in-house by independent freezing
centers.
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Costs involved

The costs involved in setting up a canine semen freezing center will vary according to the
freezing method chosen by a practitioner and will be limited only by the speed at which the center
subsequently grows. Initial investment costs can be divided up into four general categories: 1) semen
collection/evaluation laboratory equipment and supplies; 2) semen freezing equipment; 3) liquid nitrogen
dewars; and 4) semen shipping tanks. Franchising fees if applicable will depend on the parent
organization and may be individually determined.

Semen freezing

The initial step in freezing canine semen involves obtaining a sample of acceptable quality in
order to ensure adequate semen viability once thawed, as conception rates and litter sizes will be directly
affected. Semen collection and evaluation processes described in detail in earlier proceedings include
basic assessments of progressive motility, sperm concentration, and sperm morphology, with
recommended minimum standards for each parameter pre-established by the Society for Theriogenology.
Adherence to these standards is critical to the success of frozen semen breedings. Accurate documentation
of semen analysis results obtained when semen is initially processed and frozen allows owners to later
make informed decisions regarding potential breedings using these same collections.

Semen freezing can be done in pellets or straws, with minor variations in methodology used to
obtain the final breeding units. Following evaluation of the ejaculate, the sample is taken through a series
of steps that include refrigeration and eventual freezing using extenders that include cryoprotective agents
to help buffer the extreme temperature changes to which the sperm will be exposed. Proper identification
of breeding units including stud dog identification (ideally via permanent identification such as a
microchip or tattoo), breed, date of freezing, registration number(s), and freezing center identification is
critical to ensure accuracy in parentage of offspring from litters produced by breedings using said semen.
Documentation of the semen collection process and inseminations using frozen semen is required by the
American Kennel Club. Registration of litters born from frozen canine semen will also require proper
identification of breeding units used as well as DNA identification of the stud dog.

Semen freezing contracts offer both freezing centers and semen owners the opportunity to clearly
understand the terms and conditions under which semen is frozen and potentially stored and/or shipped to
another destination. Ownership or transfer of ownership of frozen semen is also a critical piece that
requires definition in order to avoid potential mishandling of frozen semen and/or potentially litigious
circumstances.

Inseminations with frozen canine semen

Due to the increased fragility and shortened lifespan of frozen semen compared to fresh or chilled
semen, breedings involving frozen semen require increased precision regarding ovulation timing in order
to obtain optimal results. Commonly used methods for defining the most fertile period (discussed in
previous editions of Theriogenology) include vaginoscopy, vaginal cytology, and luteinizing hormone
(LH) and progesterone testing. Once the most fertile time frame is identified, intrauterine inseminations
(as opposed to intravaginal inseminations) result in the highest conception rates and optimal litter sizes
per breed. Intrauterine insemination is achieved via transcervical or surgical insemination, with the former
quickly gaining popularity among breeders in the United States, particularly when anesthesia or other
surgical risks such as increased scar tissue or adhesions, or multiple inseminations on a particular heat
cycle are considered. Familiarity with and expertise in the different forms of artificial insemination are
critical to the utilization of frozen semen. Offering clients the ability to not only freeze and store canine
semen will greatly enhance the rate at which this service becomes a significant profit center for a practice.

Transport of frozen semen

Frozen semen is often transferred from one facility to another in order to facilitate breedings
without transporting the bitch long distances. Semen release forms are typically used by storage facilities
to grant semen owners the opportunity to move semen from one location or owner to another. Specialized
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liquid nitrogen tanks known as “dry shippers” allow frozen semen to be maintained at the proper
temperature during shipping over a longer period of time (up to 7-10 days if needed) through continued
exposure to liquid nitrogen vapors. Dry shippers range in size, configuration, and quality from
inexpensive/disposable to heavy duty, rechargeable tanks that are made to withstand harsh handling
conditions often encountered in air cargo travel. Domestic and international transport is common and
appropriate documentation is critical to ensure proper handling of semen in a timely fashion once it
reaches the desired destination, particularly in the case of international shipping. Importation regulations
established by individual countries must be obtained prior to freezing in order to allow for special
considerations regarding blood testing or proper semen identification. Clear identification of all shipper
contents (including thaw media) and accompanying health certificates based on the importation
requirements of the recipient country is critical to ensure efficient processing through customs and timely
arrival of semen shipments at their final destination. Upon arrival, frozen semen is quickly transferred
into semi-permanent storage tanks and dry shippers returned to their original location when applicable.
Insurance costs and coverage of frozen semen during transport vary depending on the stated value of the
semen, insurance policies in place at each facility, or the shipping company involved, with limitations of
coverage ideally defined and clearly communicated to all parties involved in advance.

Semen storage

Some freezing centers store frozen semen at their facility while others ship newly frozen semen to
larger, more centrally located storage facilities for long-term storage and subsequent distribution. The
wide variety of available options allows practitioners to custom design a system that works well for their
particular organization and clientele. Semen can be stored in larger liquid nitrogen tanks (available in
different sizes) that provide a stable temperature of -196°C independently of an external power source
with regular replenishing of liquid nitrogen from a local supplier. Proper maintenance and monitoring of
tank integrity and liquid nitrogen supply is critical to avoid potential damage to stored semen that would
result in devastating consequences for all parties involved. Proper identification and accompanying
documentation of all stored semen is also paramount to minimize confusion or errors once the semen is
utilized. Annual storage fees are usually required by semen storage facilities in order to cover the costs of
liquid nitrogen and tank maintenance, and may vary among centers based on the number of stud dogs or
the number of breeding units stored.

Risks/benefits

When considering the possibility of integrating canine semen freezing into a practice setting, it is
necessary to account for the benefits and risks this service can potentially create for both veterinarians and
staff. Increased demands on time required for training in the methodology selected will exist initially,
added to the accompanying staff demands involved in ensuring that the required documentation for
collection, distribution, and eventual utilization of frozen semen is executed accurately. Registration of
litters obtained from frozen semen breedings depends on information obtained at times decades earlier,
with obviously devastating results for breeders when such information is unobtainable retroactively due to
death of a stud dog or lack of clearly identifiable parentage.

Freezing centers that are equipped to receive and store semen from other facilities create an
additional opportunity for increased revenue, both from storage fees once the semen is transferred from
the shippers into the semi-permanent larger storage tanks, as well as for services required for ovulation
timing and insemination services once the semen is eventually utilized. Increased awareness by
colleagues in the industry of the services offered will likely translate into increased demand by the tightly
knit and well connected breeder community for freezing, storage, and breedings services that will
translate into increased revenue for the practice.

195 Clinical Theriogenology « Volume 10, Number 3 » September 2018



References

1.

2.

3.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

Mason SJ: A retrospective clinical study of endoscopic-assisted transcervical insemination in the bitch with frozen-
thawed dog semen. Reprod Domest Anim 2017; 52 Suppl 2:275-280.

Mason SJ, Rous NR: Comparison of endoscopic-assisted transcervical and laparotomy insemination with frozen-
thawed dog semen: a retrospective clinical study. Theriogenology 2014;82:844-850.

Batista M, Santana M, Niilo T, et al: Sperm viability of canine and caprine semen samples preserved in a dry shipper.
Anim Reprod Sci 2012; 130:105-110.

Macedo SP, Malm C, Henry MR, et al: Endoscopic transcervical intrauterine artificial insemination in Labrador
Retriever bitches. Res Vet Sci 2012;92:494-500.

England GC, Millar KM: The ethics and role of Al with fresh and frozen semen in dogs. Reprod Domest Anim 2008;
43 Suppl 2:165-71.

Pefia FJ1, Nuiiez-Martinez I, Moran JM: Semen technologies in dog breeding: an update. Reprod Domest Anim
2006;41 Suppl 2:21-29.

Ponglowhapan S, Chatdarong K, Sirivaidyapong S, et al: Freezing of epididymal spermatozoa from dogs after cool
storage for 2 or 4 days. Theriogenology 2006; 66:1633-1636.

Thomassen R, Sanson G, Krogenaes A, et al: Artificial insemination with frozen semen in dogs: a retrospective study
of 10 years using a non-surgical approach. Theriogenology 2006; 66:1645-1650.

Schifer-Somi S, Kluger S, Knapp E, et al: Effects of semen extender and semen processing on motility and viability of
frozen-thawed dog spermatozoa. Theriogenology 2006;66:173-182.

Cremonesi F, Salamon L, Groppetti D, et al: Results of a single transcervical endoscopic insemination using frozen
semen in the bitch. Vet Res Commun 2005; 29 Suppl 2:187-189.

Hermansson U, Linde Forsberg C: Freezing of stored, chilled dog spermatozoa. Theriogenology 2006; 65:584-593.
Eilts BE: Theoretical aspects of canine semen cryopreservation. Theriogenology. 2005; 64(3):692-7. Review.
Martinez Al: Canine fresh and cryopreserved semen evaluation. Anim Reprod Sci 2004;82-83:209-224.

Burgess CM, Bredl JC, Plummer JM: Vital and ultrastructural changes in dog spermatozoa during cyopreservation. J
Reprod Fertil Suppl 2001;57:357-363.

Thomassen R, Farstad W, Krogenaes A, et al: Artificial insemination with frozen semen in dogs: a retrospective study.
J Reprod Fertil Suppl 2001;57:341-346.

Linde-Forsberg C, Strom Holst B, Govette G: Comparison of fertility data from vaginal vs intrauterine insemination of
frozen-thawed dog semen: a retrospective study. Theriogenology 1999; 52:11-23.

Linde-Forsberg C, Forsberg M: Results of 527 controlled artificial inseminations in dogs. J Reprod Fertil Suppl1993;
47:313-323.

England GC: Cryopreservation of dog semen: a review. J Reprod Fertil Suppl 1993; 47:243-255.

Morton DB, Bruce SG: Semen evaluation, cryopreservation and factors relevant to the use of frozen semen in dogs. J
Reprod Fertil Suppl 1989; 39:3

Linde-Forsberg C, Forsberg M: Fertility in dogs in relation to semen quality and the time and site of insemination with
fresh and frozen semen. J Reprod Fertil Suppl 1989; 39:299-310.

Ferguson JM, Renton JP, Farstad W, et al: Insemination of beagle bitches with frozen semen. J Reprod Fertil Suppl
1989; 39:293-298.

Farstad W, Berg KA: Factors influencing the success rate of artificial insemination with frozen semen in the dog. J
Reprod Fertil Suppl 1989; 39:289-92.

Kolster KA: Evaluation of canine sperm and management of semen disorders. Vet Clin North Am Small Anim Pract
2018; Apr 17 pii: S0195-5616(18)30014-7. doi: 10.1016/j.cvsm.2018.02.003. [Epub ahead of print].

Hesser A, Darr C, Gonzales K, et al: Semen evaluation and fertility assessment in a purebred dog breeding facility.
Theriogenology 2017;87:115-123.

Goodman M: Demystifying ovulation timing. Clin Tech Small Anim Pract 2002;17:97-103.

Goodman M:Ovulation timing. Concepts and controversies. Vet Clin North Am Small Anim Pract 2001;31:219-235.

Clinical Theriogenology « Volume 10, Number 3 « September 2018 196




<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /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


