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Battling hypertension

veryone has heard the mantra of healthy living: eat right, exercise

and get plenty of rest. Unfortunately, few people actually live that

way, and many are paying for it. For example, in the United States
alone, about one out of every six people suffers from high blood pres-
sure. It is ironic that modern society, with its emphasis
on high achievement and a fast-paced lifestyle, has fos-
tered the conditions for hypertension to run rampant
but has also made it possible to investigate and treat
this condition effectively.

Doctors do not fully understand the primary causes
of hypertension, but it is clear that stress, inactivity and
an unhealthy diet contribute. Obviously, heredity also
plays a large part. The good news is physicians can use
a wide variety of drugs to safely lower blood pressure
in almost anyone. Moreover, researchers are working
to understand both genetic predisposition toward
hypertension and the specific molecular mechanisms
underlying it, as the study on page 554 of this issue
illustrates.

Approximately one-third of African-Americans and
a quarter of Caucasian-Americans have high blood
pressure. In addition, older people are more suscep-
tible, as are obese individuals. Hypertension is often called the ‘silent
killer’ because it causes no symptoms in most people in the early stages
and is usually detected only through routine doctor visits. As a result, it
is estimated that only two-thirds of people affected have been diagnosed
and are undergoing treatment.

Blood pressure in the arteries is defined by two values: the systolic
pressure (when the heart beats) and the diastolic pressure (when the
heart rests between beats). It is written as systolic/diastolic and is
measured in millimeters of mercury. Normal pressure is 120/80, and
pressures of 140/90 or above are classified as hypertension. If pressures
above that level are sustained for a long period, the heart may become
enlarged, organ damage can result, and heart attacks and strokes are
much more likely.

The body can control blood pressure at many levels. For example, to
decrease the pressure in the arteries, the heart can pump less rapidly, the
kidneys can reduce the amount of fluid in the bloodstream, or blood
vessels can widen. These mechanisms are controlled primarily by two

systems: the sympathetic division of the autonomous nervous system
and the kidneys.

The kidneys control blood pressure through the renin-angiotensin-
aldosterone system, the subject of the paper on page 554. To increase
blood pressure, the kidneys secrete the enzyme
renin, which cleaves angiotensin to create angio-
tensin I, which is further processed by angiotensin-
converting enzyme (ACE) to yield angiotensin II.
This polypeptide triggers the constriction of arteriole
walls, and it also causes the adrenal glands to release
aldosterone. Aldosterone promotes the retention
of sodium, and hence the retention of water, which
increases blood volume and thus blood pressure.

The sympathetic division controls the fight-or-
flight response by stimulating the adrenal glands
to secrete adrenalin and norepineprhine. The heart
beats faster, and within the skeletal muscles and other
systems that are critical for quick action, blood ves-
sels dilate. The kidneys are also stimulated to retain
sodium and water.

Moderate exercise and eating a healthy, low-salt diet
can reduce blood pressure adequately in some people.
However, if lifestyle changes alone do not help, there is an enormous
variety of antihypertensive drugs to try. Each class acts at a different
step, and only a few are listed here. Diuretics help the kidneys elimi-
nate salt and water. Beta-blockers limit the effect of the sympathetic
nervous system. ACE inhibitors prevent the production of angioten-
sin II. Angiotensin-receptor blockers specifically prevent the interaction
between angiotensin II and its seven-transmembrane receptor. And
antagonists dampen the effects of the aldosterone receptor. Many of
these drugs may be used in combination to tailor treatment to a patient’s
individual response.

Antihypertensive drugs have become big business for the pharma-
ceutical industry. For those whose genetic makeup is refractive to
control by diet and exercise, there is no choice but to rely on medical
management of their high blood pressure. For others, it is far easier
to take a pill than to make significant lifestyle changes—a distressing
commentary on the priorities of our contemporary culture. But at least
that option exists. |

NATURE STRUCTURAL & MOLECULAR BIOLOGY VOLUME 12 NUMBER 6

JUNE 2005 471



	Battling hypertension


<<
  /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
  /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

  /SyntheticBoldness 1.000000
  /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


