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Hydrogen sulfide freezes mice
Mice exposed to hydrogen sulfide (H2S) in their oxygen (O2) supply fall into a state of 
suspended animation reminiscent of hibernation, according to a new study. If the gas 
affects humans similarly, it could someday become a lifesaving treatment with a wide range 
of applications, from heart attacks to organ transplantation.

Hydrogen sulfide is a colorless, noxious gas with the offensive stench of rotten eggs. 
There is evidence that H2S, which is produced by the human body, competes with O2 in 
mitochondria, suggesting that it may reduce metabolic rate in mammals. To test this 
hypothesis, a team of researchers at the University of Washington, Seattle, and the Fred 
Hutchinson Cancer Research Center (Seattle, WA) exposed mice to air containing 80 p.p.m. 
of H2S. Within 5 min the mice fell into a deep sleep; by the 6th hour of H2S exposure, 
the animals’ metabolic rate had dropped by ~90% and the average core body temperature 
had been reduced from 37 °C to a minimum of 11 °C. In addition, CO2 output and O2 
consumption dropped to ~10% of normal, with the mice taking fewer than 10 breaths/min, 
compared with 120 breaths/min when exposed to normal air (Science, 22 April).

When returned to normal air, the animals woke up and their metabolic rate and core body 
temperature returned to normal. The researchers submitted the mice to behavioral and 
functional testing and found no adverse effects to the H2S-exposed mice. If H2S proves to 
produce an equally extreme metabolic slowing effect in humans, potential applications could 
include preservation of organs for transplant and reduction of bleeding in trauma victims.

Gene therapy stops the bleeding
Using gene therapy, researchers have corrected hemophilia A (HA) in dogs and mice, 
potentially paving the way to a cure for the oldest known hereditary bleeding disorder 
in humans.

Hemophilia A is an X-linked bleeding disorder characterized by a deficiency in 
clotting Factor VIII (FVIII). About 1 in 5,000 males are born with HA, which ranges 
widely in severity. The usual treatment of HA with FVIII injections can be expensive and 
inconvenient; in addition, up to one-third of patients develop antibodies to the injected 
protein. Previous attempts at correcting HA in large animals using gene therapy have 
produced unsatisfactory results.

Now, a group led by Katherine P. Ponder of the Washington University School of 
Medicine (St. Louis, MO) reports success in using gene therapy to correct HA in dogs and 
mice. Because the liver is a site of FVIII production in nonhemophiliacs, the team used 
a retroviral vector to deliver a truncated version of the FVIII gene with a liver-specific 
promoter to the livers of neonatal HA dogs and mice. The treated animals churned out 
therapeutic levels of FVIII (Proc. Natl. Acad. Sci. USA, 26 April), and none of the animals 
had mounted an immune response to the FVIII as of 1.5 years after treatment. If this gene 
therapy approach proves reasonably safe, with a low risk of side effects such as insertional 
mutagenesis, its use could one day cure humans with HA.

Tracking down the source of HDL
Most of the ‘good’ cholesterol produced in the body is synthesized in the liver, according to 
a new study in mice.

A person’s blood concentration of high-density lipoprotein (HDL) is inversely proportional 
to his or her risk of cardiovascular disease, but the site of HDL biogenesis has been unclear. 
Knowing that Tangier’s disease, which is characterized by extremely low HDL levels, develops 
when a mutation in the ABCA1 gene is present, John S. Parks of Wake Forest University School 
of Medicine (Winston-Salem, NC) and his colleagues created a strain of mice in which they 
specifically knocked out the Abca1 gene in the liver. These mice produced 80% less HDL than 
their wild-type littermates, suggesting that the liver is the most important source of plasma 
HDL (J. Clin. Invest., May). This new understanding of HDL production may help researchers 
develop ways to increase HDL levels in patients at risk for atherosclerosis.

LAB ANIMAL

NEWSFRONTS

 Volume 34, No. 6 | JUNE 2005 11


	News updates
	Hydrogen sulfide freezes mice
	Gene therapy stops the bleeding
	Tracking down the source of HDL



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /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 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /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 <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


