
 
 
PHYSIOLOGICAL RESEARCH • ISSN 1802-9973 (online) 
 2021 Institute of Physiology of the Czech Academy of Sciences, Prague, Czech Republic 
Fax +420 241 062 164, e-mail: physres@fgu.cas.cz, www.biomed.cas.cz/physiolres 
 

Physiol. Res. 70: 117-118, 2021 https://doi.org/10.33549/physiolres.934678 

 
EDITORIAL 

 
Contribution of Sympathetic Nervous System to High Blood Pressure 
in Salt Hypertensive Dahl Rats 
 
 
Josef ZICHA1 

 
1Institute of Physiology, Czech Academy of Sciences, Prague, Czech Republic 
 

Received February 22, 2021 
 
 

The important participation of sympathetic 
nervous system in various forms of experimental 
hypertension is well known. This is also true for salt 
hypertension elicited by excess salt intake in Dahl salt-
sensitive rats (for review see Zicha et al. 2012). Two 
recent studies in Dahl rats (Zicha et al. 2019, Puleo et al. 
2020) evaluated the hypothesis on the role of  
β-adrenergic WNK4-NCC pathway in salt-sensitive 
hypertension which has been proposed by Mu et al. 
(2011). Although these studies differed in many 
experimental details, both of them demonstrated a major 
importance of α1- rather than β-adrenergic mechanisms 
for the development of salt hypertension in this rat strain. 
 Zicha et al. (2019) demonstrated that chronic 
β-adrenergic blockade by propranolol did not lower blood 
pressure (BP) in Dahl salt-sensitive rats developing salt 
hypertension. It also did not modify their sympathetic 
component or natriuretic response to acute 
hydrochlorothiazide administration which inhibited the 
activity of sodium-chloride cotransporter (NCC). Puleo  
et al. (2020) reported that chronic β-adrenergic blockade 
failed to affect salt hypertension development or to 
reduce renal WNK4-NCC pathway. On the other hand, 
their study demonstrated the important influence of 
α1-adrenergic pathway on the activity, expression and 
phosphorylation of NCC. Chronic α1-adrenergic 
antagonism by terazosin treatment in Dahl salt-sensitive 
rats, which started before the onset of high salt intake, 
considerably attenuated the development of salt 
hypertension. This treatment diminished BP difference 
between the salt-loaded Dahl salt-sensitive rats and their 
control groups by 70-75 %. However, terazosin-treated 
Dahl salt-sensitive animals fed a high-salt diet had not 
only suppressed renal NCC activity but they also did not 

respond to acute phenylephrine administration. This 
suggests that chronic α1-adrenergic blockade affected 
both renal sodium retention mechanisms and  
α1-adrenergic vasoconstriction (Puleo et al. 2020). 
 It remains to determine how these two 
mechanisms contribute to salt hypertension in Dahl rats. 
We found that the acute ganglionic blockade lowered 
substantially BP of salt hypertensive Dahl rats, abolishing 
45-55 % of the BP difference between salt-loaded Dahl 
salt-sensitive rats and their control groups (Zicha et al. 
2019). If we consider the results of both above studies,  
it seems that the renal contribution might be responsible 
for about 25 % of BP elevation seen in Dahl salt-sensitive 
rats developing salt hypertension, whereas α1-adrenergic 
vasoconstriction contributes to this BP change by  
about 50 %.  
 Of course, this consideration is highly 
speculative. Nevertheless, it might stimulate further effort 
to distinguish the role of kidney and brain in the 
pathogenesis of salt hypertension. Perhaps even more 
promising could be the estimation of renal and extrarenal 
effects of central sympathoexcitation in Dahl rats (Mark 
1991, Gabor and Leenen 2012, Fujita et al. 2009) which 
is related to central α2-adrenergic mechanisms (Wainford 
et al. 2015). As far as the role of kidney in the 
pathogenesis of salt hypertension is concerned (Frame  
et al. 2019), some attention should also be paid to 
participation of renal vascular and tubular effects of 
increased sympathetic tone in these salt hypertensive 
animals. 
 
Corresponding author 
J. Zicha, Institute of Physiology, Vídeňská 1083, 142 20 Prague 4, 
Czech Republic. E-mail: zicha@biomed.cas.cz 



118   Zicha  Vol. 70 
 
 
References 
 
FRAME AA, CARMICHAEL CY, KUWABARA JT, CUNNINGHAM JT, WAINFORD RD: Role of the afferent 

renal nerves in sodium homeostasis and blood pressure regulation in rats. Exp Physiol 104: 1306-1323, 2019. 
https://doi.org/10.1113/EP087700 

FUJITA M, ANDO K, NAGAE A, FUJITA T: Sympathoexcitation by oxidative stress in the brain mediates arterial 
pressure elevation in salt-sensitive hypertension. Hypertension 50: 360-367, 2007. 
https://doi.org/10.1161/HYPERTENSIONAHA.107.091009 

GABOR A, LEENEN FH: Central neuromodulatory pathways regulating sympathetic activity in hypertension. J Appl 
Physiol 113: 1294-1303, 2012. https://doi.org/10.1152/japplphysiol.00553.2012 

MARK AL: Sympathetic neural contribution to salt-induced hypertension in Dahl rats. Hypertension 17(1 Suppl): I86-
I90, 1991. https://doi.org/10.1161/01.hyp.17.1_suppl.i86 

MU S, SHIMOSAWA T, OGURA S, WANG H, UETAKE Y, KAWAKAMI-MORI F, MARUMO T, YATOMI Y, 
GELLER DS, TANAKA H, FUJITA T: Epigenetic modulation of the renal β-adrenergic-WNK4 pathway in 
salt-sensitive hypertension. Nat Med 17: 573-580, 2011. https://doi.org/10.1038/nm.2337 

PULEO F, KIM K, FRAME AA, WALSH KR, FERDAUS MZ, MOREIRA JD, COMSTI E, FAUDOA E, NIST KM, 
ABKIN E, WAINFORD RD: Sympathetic regulation of the NCC (sodium chloride cotransporter) in Dahl salt-
sensitive hypertension. Hypertension 76: 1461-1469, 2020. https://doi.org/10.1161/ 
HYPERTENSIONAHA.120.15928 

WAINFORD RD, CARMICHAEL CY, PASCALE CL, KUWABARA JT: Gαi2-protein-mediated signal transduction: 
central nervous system molecular mechanism countering the development of sodium-dependent hypertension. 
Hypertension 65: 178-186, 2015. https://doi.org/10.1161/HYPERTENSIONAHA.114.04463 

ZICHA J, DOBEŠOVÁ Z, VOKURKOVÁ M, RAUCHOVÁ H, HOJNÁ S, KADLECOVÁ M, BEHULIAK M, 
VANĚČKOVÁ I, KUNEŠ J: Age-dependent salt hypertension in Dahl rats: fifty years of research. Physiol Res 
61 (Suppl 1): S35-S87, 2012. https://doi.org/10.33549/physiolres.932363 

ZICHA J, HOJNÁ S, VAŇOURKOVÁ Z, KOPKAN L, VANĚČKOVÁ I: Is renal ß-adrenergic-WNK4-NCC pathway 
important in salt hypertension of Dahl rats? Physiol Res 68: 873-882, 2019. 
https://doi.org/10.33549/physiolres.934334 

 



<<
  /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 false
  /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 false
  /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 false
  /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 false
  /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>
    /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.)
    /CZE <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


