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ACTIVATING SIGNALS 

Microglia Endothelium Neurotrasmission Energetics 

•  NMDA-R 
•  Neuronal dysfunction 
•  Neuroinflammation 

•  BBB alterations 
•  Edema (AQP4) 
•  Astrocytes activation (TLRs) 

•  Ach 
•  NH4, Tyr, Trypt 
•  5-HT 
•  β-adrenergic 
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Cerebral Autoregulation 



MAP 



21 adult patients in septic shock 
Within 72 hours from shock onset 

All on MV 
Without any brain disorders 

3-4 steps of MAP (NE) 
 

CVR = MAP/VMCA 
 

CAI =ΔCVR%/ΔVMCA% (0-2) 



n=14 

n=7 





Arteriole Venule 

Artery Capillaries Tissue cells 
Vein 

Pre-capill. 
sphincter 

1.  Blood pressure 
2.  Blood flow and tissue perfusion 
3.  Tissue fluid (swelling or edema) 

4.  Oxygen and nutrients delivery 
5.  Waste removal 
6.  Body temperature 

< 100 µ
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Data collection (hourly): 
 
-  Systemic Hemodynamics 
-  Respiratory Parameters 
-  Urine Output 
-  Lactate and Glucose levels 
-  ABGs 

SHAM: n = 5 
SEPSIS: n = 10 
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Early development of heterogeneity 
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 ¡  Which are the consequences on tissue 
oxygenation ? 

¡  Partial Ox pressure in the tissue 
¡  7-15 mm2 – 0.5 to 1.0 mm3 

¡  Values: 7-77 mmHg 

 



 
 ¡  Which are the consequences on tissue 
metabolism ? 

¡  Glucose 
¡  Lactate 
¡  Pyruvate 
¡  Glycerol 
¡  Glutamate 

¡  LPR 

 



 
 SHAM: n = 5 

SEPSIS: n = 10 
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SEPSIS: n = 8 

SHOCK 

NE 2 hrs 
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No effect of NE on  
cerebral microcirculation 
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¡  Alterations in brain perfusion may contribute to the development of 

encephalopathy during sepsis – role of PaCO2 on CA 

¡  Brain microcirculation is altered during early phase of sepsis 

¡  Microvascular disturbances are more important at shock onset and 
are independent from systemic hemodynamics 

¡  These microvascular alterations are associated with changes in brain 
oxygenation and, at shock onset, of brain metabolism  

¡  Reversal of hypotension using NE did not significantly affect 
microcirculation and brain metabolism 



 
 




