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Summary: This study tested the iPRECIO® pump in a chronic
subcutaneous angiotensin 11 infusion protocol run in con-
scious adult rats to produce chronic hypertension. This proto-
col has been very reproducible when using an implantable os-
motic pump, representing an excellent modality for comparing
the function of iPRECIO to existing technology. Both pump
types led to the expected hypertension with the iPRECIO
pump initiating hypertension more rapidly, and maintaining
a higher level of arterial pressure. iPRECIO proved reliable
and easy to use and data suggests iPRECIO is more efficient

than osmotic pumps and is well tolerated in chronic study.

Introduction

Systemic arterial hypertension is a global concern. Animal
models of hypertension are well characterized and the rat has
become a standard model used to identify physiological
mechanisms that either contribute to or result from the devel-
opment of hypertension. A major focus of the Fink lab is
studying the pathology of hypertension, specifically how sym-
pathetic nerves affect regulation of the cardiovascular system.
A hypertension model used and replicated consistently in this
and other labs is a chronic angiotensin II infusion model that
focuses on how the hormone angiotensin II influences sympa-
thetic nerve function. The ultimate goal of the Fink lab is to
use novel models to develop new therapeutic approaches to
cardiovascular disease.

This study tested the iPRECIO® pump in a chronic subcutane-
ous infusion protocol in which angiotensin Il was administered
over 14 days in conscious adult rats to produce chronic hyper-
tension. As mentioned, this protocol has been performed ex-
tensively using an implantable osmotic pump, representing an
excellent modality for comparing the function of iPRECIO to
existing technology with known outcomes. At the conclusion
of the iPRECIO study it was evident that both pump types led
to the expected hypertension with the iPRECIO pump initiat-
ing hypertension more rapidly, and maintaining a higher level
of arterial pressure. iPRECIO proved reliable and easy to use

and data suggests iPRECIO is more efficient than os-
motic pumps and is well tolerated in a chronic study.

Materials and Methods:

This protocol examined 1) the reliability and durability
of the iPRECIO pump when implanted for a continuous
infusion of up to 4 weeks, 2) the ease and dependability
of multiple refilling of the pump transcutaneously.

The study was conducted in seven Sprague Dawley rats
weighing 300-325 grams. Radiotelemetry transmitters
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Figure 1: Subcutaneous infusion of angiotensin Il by both pumps led
to the expected development of chronic hypertension. The iPRECIO
pump appeared to initiate hypertension more rapidly, and maintain a
higher level of arterial pressure than the Alzet pump .
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(PA-C40, DSI) for measuring arterial pressure were im-
planted in all rats. After a 3-day control period, iPRECIO
micro-infusion pumps were implanted in all rats. All
pumps were filled with angiotensin II to produce an infu-
sion rate of 150 ng/mg/min subcutaneously. Previously
obtained data from the Fink laboratory using the Alzet
mini-osmotic pump were used for comparison purposes.

Surgical Procedures:

Radiotelemetry implantation

Under general anesthesia, the tip of the transmitter cathe-
ter was inserted into the abdominal aorta by way of the
femoral artery. The body of the transmitter was placed in
a subcutaneous pocket along the abdomen. All incisions
were closed in layers. All animals were given 7 days to
recover. Rats were housed in individual Plexiglas® cages
and placed on radiotelemetry receivers (RPC-1, DSI). The
arterial blood pressure was recorded for 10 seconds every
10 minutes throughout the experiment. A commercially
available radiotelemetry data acquisition program
(Dataquest, DSI) was used to remotely monitor the arterial
pressure.

iPRECIO micro-infusion pump implantation

After the 3 day control period, a medial dorsal incision
below the scapula was made and a pocket created for the
iPRECIO micro-infusion pump. The pump, which was
filled with angiotensin 1, was sutured in place to sur-
rounding muscle. A separate pocket was created for the
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Figure 2: The Alzet pump could only be used for 14 days. The iPRECIO
pump, after transcutaneous refills, maintained an elevated level of arterial
pressure for 4 weeks of continuous infusion.
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catheter attached to the pump. This was done so that
infusate would not pool around the infusion pump. All
incisions were sutured closed. Each pump was indi-
vidually assigned to a rat and programmed into the
iPRECIO management software for the /nstant infusion
mode at a set infusion rate of 5.0 ul/hr. Refill dates and
volumes were strictly adhered to throughout the study.

Results:

Subcutaneous infusion of angiotensin II by the iPRE-
CIO pumps led to the expected development of chronic
hypertension. The iPRECIO pump appeared to initiate
hypertension more rapidly and maintained a higher
level of arterial pressure than the osmotic pump (figure
1). The osmotic pump could only be used for 14 days.
The iPRECIO pump, after transcutaneous refills, main-
tained an elevated level of arterial pressure for four
weeks of continuous infusion (figure 2). No difficulties
were experienced with filling the pumps and the rats
tolerated the pump’s presence well.

Discussion

The iPRECIO micro-infusion pump is reliable and easy
to use. Efficiency of the iPRECIO pump appears to
exceed that of osmotic pumps, based on the level of
blood pressure produced during Angiontensin II infu-
sion. The pumps are well-tolerated for long periods of
time (at least a month) by rats weighing at least 300g.

Il

.
|

o

»
q
>
:
g
m
2
l
o Il

INTERNATIONAL

Better Data. Better Science.





<<
  /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


