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Table 1  The death count and the mortality rate of rats

within 30 days after operation

                         /d                      

                          1        5       12       30                                /%

BCCAO

0

5

  0

11

  0

12

  0

12

  9

47

  0

20.3

 2  3

Table 2  Average speed of rats in three  behavioral tests
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Table 3  Escaping latency of rat in three behavioral tests

                 30~34 d     60~64 d   90~94 d

BCCAO

P

37.98 10.10

42.64 14.77

       0.371

16.68 1.92

31.72 9.92

       0.001

  9.90 1.68

22.95 9.75

       0.001



Feb.2020,40(1)      25Laboratory Animal and Comparative Medicine

[15]; 

BCCAO

VaD BCCAO
[16,17] SD Wistar

[18], 

BCCAO
[19] VaD, 

[20] 2-VO 230~270 g

, 

230~250 g SD

BCCAO [4-6], 3 d

10% , BCCAO

20.3%

BCCAO

MWM Morris

1981 [21] MWM

SD

BCCAO 30~34 d

60~64 d 2 2

(P>0.05)

(P<0.05) BCCAO

90~94 d

2

(P<0.05), 90 d , BCCAO

BCCAO

VaD 35~60 d

90 d

BCCAO VaD

, VaD

[22-25]

M W M

BCCAO

(cerebral

blood flow, CBF)

, , 2

MWM

, 

MWM , 

Y-

, 

VaD

, 

BCCAO VaD , VaD

VaD

( : 

MWM

)

[1]   , , . 

[J]. , 2019, 35(1):1-3.

[2]   , 

. 2018

( ): [J].

, 2018, 98(13): 965-970.

[3]   Zhang ZY, Liu Z, Deng HH, et al. Effects of acupuncture

on vascular dementia (VD) animal models: a systematic

review and meta-analysis[J]. BMC Complement Altern

Med, 2018, 18(1):302-311.

[4]   , , , . 

[J]. , 2011, 21(5):49-52,

84.

[5]   , , . 

[J].

, 2012, 27(3):206-210.

[6]   , , , . 

[J]. 

, 2017, 32(3):264-268.

[7]   , , . [J].

, 2002, 31(3):166-167,176.

[8]   , , , . 

[J]. , 2017,

33(1):39-44.



26 Feb.2020,40(1)Laboratory Animal and Comparative Medicine

[9]   . Humanin (HN) -Rattin

[D]. : , 2013:20-

21.

[10] , , . 

[J]. 

, 2012, 28(9):1200-1205.

[11] Venkat P, Chopp M, Chen J. Models and mechanisms of

vascular dementia[J]. Exp Neurol, 2015, 272:97-108.

[12] Juma WM, Lira A, Marzuk A, et al. C-reactive protein

expression in a rodent model of chronic cerebral

hypoperfusion[J]. Brain Res, 2011, 1414:85-93.

[13] Farkas E, Luiten PG, Bari F. Permanent, bilateral common

carotid artery occlusion in the rat: a model for chronic

cerebral hypoperfusion-related neurodegenerative diseases

[J]. Brain Res Rev, 2007, 54(1):162-180.

[14] . 

[D]. : , 2013:

41.

[15] , , . 

[J]. , 2014, 24(4):67-73.

[16] . 

[D]. : , 2012:

10.

[17] , , , . 

[J]. , 2015, 14(22):1841-1843.

[18] Kim SK, Cho KO, Kim SY. White matter damage and

hippocampal neurodegeneration induced by permanent

bilateral occlusion of common carotid artery in the rat:

comparison between Wistar and Sprague-Dawley strain[J].

Korean J Physiol Pharmacol, 2008, 12(3):89-94.

[19] , , , . VEGF

[J]. 

, 2015, 35(11):1552-1556.

[20] . p-tau

[D]. : ,

2015:22.

[21] Morris R. Developments of a water-maze procedure for

studying spatial learning in the rat[J]. J Neurosci Methods,

1984, 11(1): 47-60.

[22] , , , . 

[J]. 

, 1998, 18(4):54-58.

[23] , , , . 

[J]. , 2000, 10(1):15-18.

[24] , , , . 

[J]. , 2009, 29

(8):920-922.

[25] . tau

[D]. : , 2016:18-

20.



Feb.2020,40(1)      27Laboratory Animal and Comparative Medicine

Dynamic Behavioral Assessment of Vascular Dementia Rat Models

Made by Bilateral Common Carotid Artery Occlusion

CONG Lin1, ZHANG Zhilong2

(1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

(2. Tianjin Academy of Traditional Chinese Medicine Affiliated Hospital, Tianjin 300120, China)

[Abstract]    Objective    To observe the mortality of vascular dementia (VaD) rat models induced by

bilateral common carotid artery occlusion (BCCAO), and to dynamically observe the cognitive function

of rats after BCCAO via Morris water maze (MWM) test. Methods    Sixty-eight male SD rats with

no significant difference in intelligence were randomly divided into sham operation group (9 rats) and

BCCAO group (59 rats). The mortality of the two groups was recorded within 30 days after operation.

MWM behavioral tests were performed in 30-34, 60-64 and 90-94 days after operation to evaluate the

cognitive function of the rats in BCCAO group and to detect the rate of VaD model forming in BCCAO

group. Results    Within 30 days after BCCAO, the mortality rate of rats was 20.3%. In MWM

behavioral test, the average speed of rats in BCCAO group was basically same as that in sham

operation group, with no significant difference (P>0.05); the escaping latency of rats in BCCAO

group was significantly longer than that in sham operation group at 60-64 and 90-94 days after

operation (P<0.05), and the VaD model rate was 97.9% and 95.7% respectively. Conclusion     BCCAO

is safe and reliable method to make VaD rat models. There is no obvious motor dysfunction in the rats

after operation. VaD in the model rats can be basically formed between 35 and 60 days after operation

and lasted till 90 days after operation.

[Key words] Vascular dementia (VaD); Animal model; Cognitive impairment;

                    Bilateral common carotid artery occlusion (BCCAO); Test time



<<
  /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


