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Low-frequency ultrasound 
causes brain edema and 
intracerebral necrosis in rats

The effectiveness of thrombolysis in acute 
stroke treatment can be enhanced by trans-
cranial ultrasound, which has been shown to 
improve recanalization rates. Ultrasound in the 
low-frequency (kHz) range may be more effec-
tive than high-frequency ultrasound, because 
low-frequency sound penetrates bone and 
tissue more effectively. Concerns have, however, 
been raised about the safety of low-frequency 
transcranial ultrasound; insonation at 300 kHz 
was associated with increased rates of cerebral 
hemorrhage in a recent trial.

Researchers in Germany have assessed 
the safety of 20 kHz transcranial ultrasound in 
rats, at power outputs ranging from 0 W/cm2 to 
2.6 W/cm2. Treatment at an output ≥0.5 W/cm2 
was associated with cytotoxic and vasogenic 
edema, as measured by MRI. Ultrasound 
at 2.6 W/cm2 caused intra cerebral necrosis 
and loss of neurons. Tympanic temperature 
measure ments and the histological necro-
sis pattern suggest that the damage was not 
caused by thermal effects, although the pos-
sibility of such effects cannot be completely 
excluded. No damage was detected after treat-
ment at an output of 0.2 W/cm2, an intensity 
that has been shown to be effective in in vitro 
thrombolysis experiments.

The study shows that low-frequency ultrasound 
can be harmful to healthy brain tissue, and the 
authors caution that damaged tissue might be 
more vulnerable to adverse effects of treatment. 
Neurological damage cased by the treatment was 
dose-dependent, however, and the authors state 
that low-intensity treatment (0.2 W/cm2) should 
be further evaluated in animal models.

Original article Schneider F et al. (2006) Brain edema and 
intracerebral necrosis caused by transcranial low-frequency 
20-kHz ultrasound: a safety study in rats. Stroke 37: 1301–1306

Does long-term 
antihypertensive treatment 
affect risk of dementia?

Studies have indicated that midlife hyper tension 
might increase the risk of late-life cognitive impair-
ment. Although some studies have reported that 
antihypertensive treatment reduces dementia 
risk in elderly patients, there is controversy over 

the long-term effects. Data from the prospec-
tive, population-based Honolulu-Heart Program/
Honolulu-Asia Aging Study, which started in 1965, 
have been used to investigate the risk of dementia 
and cognitive decline associated with various 
durations of antihypertensive treatment. 

The analysis was based on 1,294 elderly men 
(born from 1900 to 1919) who had been hyper-
tensive since middle age; 108 of these patients 
were diagnosed with dementia during follow-up. 
Treated hypertensives (n = 848) had received an 
average of 12.8 years of antihypertensive treat-
ment and, compared with nontreated hyper-
tensives, the risk of dementia was reduced by 
about 5% for each year of antihypertensive 
treatment. Hypertensive men who had received 
≤5 years of antihypertensive treatment, however, 
were at similar risk of dementia to hypertensives 
who had never received treatment. Treatment 
duration affected the risk of dementia, with 
hypertensive patients who had been treated for 
≥12 years showing a similar risk of dementia to 
normotensives; this ‘treatment duration effect’ 
occurred mainly among patients with controlled 
blood pressure. Cognitive function declined with 
age in patients without dementia; hypertensive 
patients without dementia who had been treated 
with antihypertensives for 5–12 years, however, 
showed a lower rate of decline than hyper tensives 
who had never received treatment.

The authors recommend that the finding that 
increased duration of antihypertensive treat-
ment reduces the risk of dementia and cognitive 
decline is tested in further trials.

Original article Peila R et al. (2006) Reducing the risk of 
dementia: efficacy of long-term treatment of hypertension. 
Stroke 37: 1165–1170

Epstein–Barr virus levels 
elevated up to 20 years before 
onset of multiple sclerosis

In a recent prospective study, researchers inves-
tigated levels of antibodies to the Epstein–Barr 
virus (EBV) in patients with multiple sclerosis 
(MS), using blood samples taken several decades 
before they developed disease symptoms. 
Increased EBV antibody levels have previously 
been reported in patients with MS up to 10 years 
before symptom onset.  

DeLorenze and colleagues identified 42 
patients with MS who were members of the 
Kaiser Permanente Northern California health 

Nature  Publishing Group ©2006


	Low-frequency ultrasound causes brain edema and intracerebral necrosis in rats


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




