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CSF Functions 
 

  provide mechanical protection  

 maintain a stable extracellular    
environment for the brain  

 Remove some waste products 

 nutrition 

 Convey messages? (hormones/releasing 
factors/neurotransmitters) 

 

 

 



Brain Fluid “Balance” 



CSF Production 

 70 % CSF produced in choroid 
plexuses of lateral, third and 
fourth ventricles  

 produced at rate of 500 cc/day 
or approximately 20cc/hour 
(0.3-0.5 cc/kg/hr) 

 eliminated by being absorbed 
into the arachnoid villi --> 
dural sinus --> jugular system  

 The secretion of fluid by the 
choroid plexus depends on the 
active Na+-transport across 
the cells into the CSF. The 
electrical gradient pulls along 
Cl-, and both ions drag water 
by osmosis. The CSF has lower 
[K+], [glucose], and much 
lower [protein] than blood 
plasma, and higher 
concentrations of Na+ and Cl-. 
The production of CSF in the 
choroid plexuses is an active 
secretory process, and not 
directly dependent on the 
arterial blood pressure.  



CSF PRODUCTION- Choroid Plexus 

 CSF is produced by 
choroid plexus and 
secreted at ciliated 
cuboidal epithelial cell 
surfaces of the  
microvilli into the 
ventricles 

http://synapses.bu.edu/atlas/


CSF PRODUCTION- Choroid Plexus 

http://users.ahsc.arizona.edu/davis/csfana6.gif
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CSF Production 

 CSF secretion 
involves the 
transport of ions 
( Na+, Cl¯ and 
HCO3¯) across 
the epithelium 
from blood to 
CSF  

Basolateral  Apical  

H20, Na+, HCO3¯, Cl¯ 

                                              
                                              

           

Secretion can occur because of the polarized distribution of specific 
ion transporters in the apical or basolateral membrane of the 
epithelial cells.  



CSF Production 

 5-HT2C receptors–  from 5HT subfamily. {e.g 
1) SSRI’s block 5-HT1A receptor presynaptic 
uptake of 5HT  2) antimigraine “triptans” 
stimulate vasoconstriction- agonists mediating 
5HT1B/1D receptors   3) ondansetron/granisetron 
are 5-HT3 receptor antagonists - antinaseau 
effects} 

  5-HT2C receptors found in high concentration in 
choroid plexus 



CSF Production 

 ANP receptors found in choroid plexus 

 ANP decreases CSF production  

 Choroid plexus epithelial cells express 
receptors for atrial natriuretic peptide 
that when stimulated increase cGMP 
levels and inhibit cerebral spinal fluid 
production  

 Aquaporin-AQP1 channels are thought 
to be involved in the production of 
cerebral spinal fluid  



CSF Circulation 

 lateral ventricles--> 
foramen of Monro third 
ventricle --> aqueduct 
of Sylvius --> fourth 
ventricle --> foramina 
of Magendie and 
Luschka --> 
subarachnoid space 
over brain and spinal 
cord --> reabsorption 
into venous sinus blood 
via arachnoid 
granulations  



CSF Circulation 



CSF Absorption 

 CSF is reabsorbed into 
the blood of the venous 
sinuses via the 
arachnoidal villi. The 
absorption here is directly 
related to the CSF 
pressure in the cranial 
cavity.  

 Lymphatics/cribiform 
plate 

 Transependymal flow 

http://sprojects.mmi.mcgill.ca/braintumor/section1/subsection3/Default_files/image004.gif


Route and Absorption of CSF 

 Arachnoid villi are microscopic 
one-way valves (modified pia and 
arachnoid) that penetrate the 
meningeal dural layer that line 
the sinuses; hence, arachnoid villi 
reside within the sinuses 
(especially the superior sagittal 
sinus). 

 Clumps of arachnoid villi = 
arachnoid granulations = 
macroscopic. 



Arachnoid Villus 



Route and Absorption of CSF 
 Hydrostatic pressure in subarachnoid 

space > pressure in dural sinuses 
 Typical hydrostatic values of CSF are 150 mm 

H2O (11 mm Hg) in subarachnoid space vs. 
about 70 mm H2O (5 mm Hg) in dural sinuses. 

 Arach. villi are one-way valves that open 
when the hydrostatic pressure of CSF in 
the subarachnoid space is about 1.5 mm 
Hg greater than venous hydrostatic 
pressure in the dural sinuses (i.e., passive 
process). 



Drugs affecting Rate of 
CSF Production 

 Drugs 

 Carbonic anhydrase inhibitors 
(acetozolamide/Diamox) 

 Cardiac glycosides (digoxin) inhibit ATPase 
pump, thereby reducing CSF formation in a 
dose-dependent manner. 

 Steroids- Effects on CSF formation are 
inconsistent. 

 Future- AqP inhibitors?, 5-HT2C receptor inh ? 



CSF Pathology 

 In cases of subarachnoid hemorrhage or traumatic spinal 
fluid taps, approximately 1 WBC is added to every 700 
RBCs (literature range, 1 WBC/500-1,000 RBCs).  This 
disagreement in values makes formulas (Fisher ratio etc) 
unreliable that attempt to differentiate traumatic tap 
artifact from true WBC increase.  Also, the presence of 
subarachnoid blood itself may sometimes cause 
meningeal irritation, producing a mild to moderate 
increase in PMNs after several hours that occasionally 
may be greater than 500 WBCs/ mm3 .  

 Xanthochromia begins in > 4 hours (literature range, 2-
48 hours) due to hemoglobin pigment from lysed RBCs.  



Blood/Brain Barrier and 
Circumventricular organs 

 The circumventricular organs (CVO) are midline 
structures bordering the 3rd and 4th ventricles. These 
barrier-deficient areas are recognized as important sites 
for communicating with the CSF and between the brain 
and peripheral organs via blood-borne products. CVO's 
include the pineal gland, median eminence, 
neurohypophysis, subfornical organ, area postrema, 
subcommissural organ, organum vasculosum of the 
lamina terminalis, and the choroid plexus. The 
intermediate and neural lobes of the pituitary are 
sometimes included  



Causes of an increased ICP  

 Conditions Increasing Brain Volume 

 intracranial mass (tumor, hematoma, 
aneurysm, AVM)  

 cerebral edema  

 CNS infection (abscess, inflammatory 
process)  

 



Causes of an increased ICP  

 Conditions Increasing CSF Volume 

 increased production(Ch plexus papilloma) 

 decreased reabsorption of CSF 
(meningitis, SAH)  

 Obstruction to flow of CSF (e.g. aq 
stenosis) 



 

 

THE END 


