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Orthostatic Intolerance:  “Yellow Wiggle Disease” 



Orthostatic Intolerance Types 
   

         Regulatory 

 Initial 

 Vasovagal 

 Low supine systolic BP 

 POTS 
 

  

         Degenerative 
 Pure autonomic failure  

 Multiple System Atrophy  

 Parkinsonism  

 Diabetic 

 

     
 
  



Circulatory Response to Standing 

When lying down, 25-30% of 
blood volume is in the chest 

 

With standing: 

      *  downward displacement of 
300-800ml of blood to abdomen 
and legs 

   

     *  plasma leaks out of 
circulation: 10% reduction in 
plasma volume by 30 minutes 

 

 * Reflex responses 

Hainsworth, R. In Autonomic Failure, Oxford University Press 4th Ed 1999. P 430 





Testing is best done by recording postganglionic 

nerve traffic (clinical microneurography) and 

measuring transmitter release from sympathetic 

nerves to plasma (noradrenaline “spillover”) 

Sympathetic  

Nerve Traffic 
Noradrenaline 

Spillover 

Studying human sympathetic 

nervous system activity 



The recording 

electrode is 

inserted in 

sympathetic nerve 

bundles in the 

motor portion of 

the peroneal nerve 

Microneurography: Sympathetic recording 



Measurement of Sympathetic Nervous Activity 

in the Heart: Cardiac Noradrenaline Spillover 

Cardiac Noradrenaline Spillover Rate 

=[(NACS - NAA ) + (NAA x Ex(3H-NA) )] x CSPF 



Postural Tachcardia Syndrome (PoTS) 
__________________________________________________________________________ 
   

     Orthostatic intolerance accompanied by a 

racing heart rate 
 

 The postural tachycardia defines the 

disorder; also important in diagnosis is this 

other clinical characteristic … recurrent 

postural presyncope and syncope without 

postural hypotension 



Postural Tachycardia Syndrome 

Postural tachycardia 

Orthostatic intolerance without hypotension 

 

Exercise intolerance 

Chronic fatigue 

Palpitations 

Sleep disturbance 

Chest pain 

Cognitive dysfunction “brain fog” 

Hyper-vigilance/anxiety 

Critical to diagnosis 



Space Shuttle Columbia 

April 1998 ( NEUROLAB ) 



The postural tachycardia …. 

 
Sympathetic activity in the heart  

during standing in a PoTS sufferer 

 

              Heart Rate    Cardiac Noradr. 

                                                Spillover       

Resting      86/min       17 ng/min 

 

Standing   163/min    120 ng/min 



 

            Fainting Without Postural Hypotension 





 Sympathetic Nervous System Augmentation: 

 Faulty neuronal noradrenaline reuptake in POTS ? 

Hypothalamus & Brainstem 

     
  NET 

NE 
Ganglia 





  

 

Analysis Of Human Sympathetic 

Nerve Proteins Accessed Via A 

Subcutaneous Vein Biopsy 

 
 

Phenylalanine  

Tyrosine  

DOPA 

Dopamine  

Noradrenaline  

Adrenaline 

TH 

PNMT ? 

DH 

Sympathetic Nerve 

Neuronal  

reuptake 

TH 

NA 

 NET Dyn I 

VMAT2 

Dyn II 

NA 



BE (C)2 

POTS      Healthy 

    80 kDa 

50 kDa 

Proteins were extracted from vein biopsy samples. Aliquots containing 25 mg of 

total protein were taken from all samples. An aliquot of total cell lysate from 

neuroblastoma cells (BE (C)2), containing 0.5 ug of total protein was used as a 

positive control. The blot was probed with a monoclonal antibody for hNET, 

followed by a goat anti-mouse HRP-conjugated secondary antibody. 

 

 

E Lambert, N Eikelis, M Esler, T Dawood, M Schlaich, R Bayles, 

F Socratous, A Agrotis, G Jennings, G Lambert, G Vaddadi. 

Circulation Arrhythmia Electrophysiology 2008;1:103-109   
 

NET Protein: Sympathetic Nerves of Forearm Veins 



  POTS: this is what goes 

wrong…. 
 

 Sympathetic nerve augmentation, by faulty 

noradrenaline reuptake, causes: 
 

 1. In the heart - postural tachycardia 
 

 2. In the brain - postural cerebral 

vasoconstriction and blood flow reduction 

(“fainting without BP fall”)   

  
 

 

 



Sympathetic Nerves Control Brain Blood Vessels  
 

Jugular venous overflow of noradrenaline from the 

brain: a neurochemical indicator of cerebrovascular 

sympathetic nerve activity in humans 

 
 

 

   David A. Mitchell, Gavin Lambert, Niels H. Secher,   

   Peter B. Raven, Johannes van Lieshout and Murray D. Esler 
 

 

 

  Journal of Physiology 2009;587:2589-2597 



POTS:  An Epigenetic (Gene Control) Mechanism? 

(Studied in POTS patient’s white blood cells) 

 

 







  Inhibition of NET Gene in PoTS 

NET gene promoter region 

NET gene inhibition potentially reversed by deacetylase inhibitors 






