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Effects of CBD 200 mg/kg i.p. on behaviors induced by AGSz, including 
wild running (WR), clonus, tonic extension (Tonus), and seizure‐induced 
respiratory arrest  (S‐IRA) in male and female DBA/1 mice and 24 hr prior 
to drug testing (Pre) (N=47) . Each time point was evaluated in a separate 
group of mice. Statistically significant  effects P< **0.001 and P< *0.01  
(Chi square test) were observed at 60 (N=22),120 (N=12) and at 240 
minutes (N=13).  Return (Ret) to pre-drug seizure-induced behaviors 
occurred at  24-48 hr after CBD administration (N=47).
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Cannabidiol (100 mg/kg i.p.) 
significantly reduced AGSz 
behaviors at 30 min in male and 
female mice, and the effect was 
seen when testing was assessed in 
other animal groups up to 240 min. 
At 200 mg/kg cannabidiol exerted a 
greater degree of effect.  However, 
the 50 mg/kg dose did not 
significantly reduce any AGSz 
behavior. 
The return to susceptibility to all 
AGSz behaviors following CBD 
treatment occurred by 24-48 hours. 
The vehicle and lower CBD doses 
did not induce any change in AGSz 
behaviors.
Conclusions:
• These findings indicate that CBD 

is effective at reducing S-IRA in 
primed DBA/1 mice.  This effect 
occurred in a dose-related 
manner in animals of both sexes. 

• CBD has been established as 
being effective in treating 
seizures associated with Dravet 
syndrome. 

• CBD reduced clonus, tonus and 
S-IRA in primed DBA/1 mice. 

• The data presented in this study 
support further research to 
determine whether CBD may also 
be useful in preventing SUDEP. 

• Experiments are ongoing to 
evaluate the PK / PD relationship 
in this SUDEP model at the doses 
evaluated in the current study.

SUMMARY & CONCLUSIONS

1. Male and female DBA/1 mice 
(22-28 days old) were 
subjected to priming, which 
consisted of 4 audiogenic 
seizures (AGSz) at daily 
intervals), using an electric bell 
(122 dB SPL for 60 sec) in a 
cylindrical chamber. 

2. After priming all mice exhibited 
the full spectrum of seizure 
behaviors, including wild 
running (WR), clonic and tonic 
extension seizure behaviors 
and seizure-induced 
respiratory arrest (S-IRA). 

3. When mice exhibited S-IRA 
they were resuscitated using a 
rodent respirator.

4. Effects of intraperitoneal (i.p.) 
plant-derived highly-purified 
CBD (Jazz Pharmaceuticals 
Research UK Ltd)  in vehicle 
(1:1:18 Cremaphor : ethanol : 
0.9% saline) at doses of 50, 
100, and 200 mg/kg were 
evaluated at several time 
points following 
administration.

5. Separate groups of mice were 
used for each dose of CBD and 
each time point.

6. All seizures were video 
recorded, and changes in 
AGSz were evaluated for 
statistical significance using 
Chi square analysis.  

7. Return of pre-drug AGSz 
behaviors were evaluated at 24 
and / or 48 hours. 

Sudden unexpected death in 
epilepsy (SUDEP) is a major 
cause of mortality in epilepsy 
and the second leading cause 
of years of patient life lost 
among neurological disorders 
(Thurman et al 2014). 
The DBA/1 mouse model of 
SUDEP displays generalized 
seizure-induced respiratory 
arrest (S-IRA) during 
audiogenic seizures (AGSz). 
Prompt respiratory support 
consistently reverses S-IRA 
and prevents seizure-induced 
death in these mice.
Terminal apnea is a critical 
factor in SUDEP in patients 
with epilepsy (Ryvlin et al  
2013). 
AGSz priming (3-4 daily AGSz 
at ~21 days of age) is required 
for consistent susceptibility to 
S-IRA in DBA/1 mice (Faingold 
et al., 2010; Faingold and Feng, 
2023).
Cannabidiol (Epidiolex®) is an 
FDA-approved treatment for 
seizures associated with 
specific forms of epilepsy, 
including Dravet syndrome, a 
form of epilepsy that exhibits a 
high incidence of SUDEP 
(Sullivan et al., 2024). 
Aim: evaluate the effect of CBD 
on seizure behavior and S-IRA 
in a mouse model of AGSz

INTRODUCTION METHODS
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Effects of CBD 100 mg/kg i.p. on AGSz behaviors, including wild running 
(WR), clonus, tonic extension (Tonus), and seizure‐induced respiratory 
arrest  (S‐IRA) in male and female DBA/1 mice and 24 hr prior to drug 
testing (control) (N=77).  Each time point was evaluated in a separate group 
of mice. Statistically significant  effect P< **0.001 and P<* 0.01 (Chi square 
test) was observed at 30 (N=20), 45 (N= 13), 60 (N=17), 120 (N=14) and at 240 
minutes (N=13).  Return (Ret) to pre-drug seizure-induced behaviors 
occurred at  24 to 48 hr after CBD administration (N=77).
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Effects of CBD 50 mg/kg i.p. on AGSz behaviors, including wild running 
(WR), clonus, tonic extension (Tonus), and seizure‐induced respiratory 
arrest  (S‐IRA) in male and female DBA/1 mice and 24 hr prior to drug 
testing (Pre) (N=68). Each time point was evaluated in a separate group of 
mice. No statistically significant  effect (Chi square test) was observed at 30 
(N=14), 45 (N= 12), 60 (N=21) and 120 minutes (N=21).  Return (Ret) to pre-
drug seizure-induced behaviors was observed at 24 to 48 hr.
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AGSz  Audiogenic Seizures
CBD  Cannabidiol
i.p.  intraperitoneal 
Pre  pre-drug control
Ret  Return to pre-drug AGSz at 24-48 hr 
S-IRA  Seizure-induced Respiratory Arrest 
SUDEP  Sudden Unexpected Death in Epilepsy 

ABBREVIATIONS



<<
  /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


