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Flux of oxysterols in the brain of patients with normotensive hydrocephalus. 

Marked effects of therapeutic drainage of cerebrospinal fluid 

The major oxysterols in cerebral spinal fluid (CSF) include 24S-

hydroxycholesterol (24OH), 27-hydroxycholesterol (27OH) and the major 

oxysterol metabolite 7 alpha hydroxy-3-oxo-4-cholestenoic acid (7Hoca)1. We 

found it interesting to measure 24OH, 27OH and 7Hoca in CSF from patients with 

normal pressure hydrocephalus (NPH). In addition to the possibility that one of 

these steroids could be a diagnostic marker such a study may give new 

information about the mechanism behind the well know positive effects of 

drainage of CSF on the symptoms2.   We measured these oxysterols in CSF from 

patients with NPH before and after drainage of CSF (tap-test or shunt operation). 

Such a drainage is often associated with a beneficial effect. We studied 17 

patients with NPH (10 males and 7 females, age 51-88, mean 74). The diagnosis 

was made with use of the Hellström scale which measures severity and change 

in the four domains of gait, neuropsychology, balance and continence. As 

controls we used 10 anonymous patients of the same or similar age who had 

normal biochemical findings in CSF (normal albumin levels, no hemoglobin or 

cells). The analysis was carried out by isotope dilution mass spectrometry (ID-

GCMS) with deuterium labeled internal standards. The new method was 

developed and validated to obtain high analytical performance in terms of 

selectivity, sensitivity, accuracy, precision and matrix effect. The drainage caused 

significantly increased levels of 27-hydroxycholesterol but in particularly for its 

metabolite 7Hoca in cerebrospinal fluid. The similar effect of the drainage on all 

the different oxysterols studied suggests that it is a common factor affecting the 

CSF levels of the different oxysterols. A possible such factor is a restored 

metabolic capacity of the neuronal cells in the brain. The increased level of 7hoca 

in CSF after the drainage of CSF is noteworthy. This is consistent with increased 

elimination of 27OH from the brain. In view of the neurotoxic effects of this 

oxysterol it seems likely that this effect is beneficial.  
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