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SHORT SUMMARY: 

 Regulation of cerebral blood flow is a complex function of resistance arterial 

vessels, that are sensitive to mechanical forces, such arises during increases in 

pressure and flow. Pressure-induced myogenic response of cerebral arteries has been 

well described. Flow-induced response, however is less known, but it seems that they 

are mediated - region dependently - by multiple molecules, including arachidonic acid 

(AA) metabolites (such as 20-HETE, PGI2 and PGE2) and nitric oxide (NO). In 

extracranial basilar artery (BA) an increase in flow elicits primarily dilation, whereas 

it results in constriction in the intracranial middle cerebral artery (MCA). This is likely 

because BA is outside, whereas MCA is inside the cranium, which limits volume 

changes. We hypothesized that genes and enzymes of flow-activated vascular 
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mediators are differentially expressed in extracranial (ExCA, such as BA) and 

intracranial (InCA, such as MCA) cerebral arteries. 

 

Methods: BA and MCA were isolated from rats (3 months old), and protein expressions 

of key enzymes of the AA pathway, such as vasoconstrictor cyclooxygenases 

(COX1/COX2), cytochrome P450 hydroxylases (Cyp450), thromboxane synthase (TXAS), 

thromboxane A2 receptor (TP receptor), vasodilator prostacyclin synthase (PGIS), 

prostacyclin receptor (IP receptor), neuronal and endothelial NO synthases 

(nNOS/eNOS) were determined by western blotting. Transcriptome analysis in ExCA 

and InCA were also assessed by RNA sequencing. 

 

Results: In BA compared to MCA, the protein expression of 1) COX 1/2, and Cyp450 

were lower, 2) PGIS was higher, 3) TXAS, and nNOS/eNOS enzymes were similar, 4) TP 

receptor was lower, 5) IP receptor was higher. Gene expression of COX1/2 was lower 

in ExCA, but other enzymes and receptors of the AA pathway, and NOS enzymes were 

similar in ExCA and InCA, respectively. In addition, nearly 1000 genes were 

differentially expressed in ExCA and InCA. Among them, many genes (636) were 

associated with 22 canonical pathways regulating vasomotor, including flow-mediated 

response. ExCA had higher expression of genes involved in canonical pathways of 

vasodilation, whereas InCA showed higher expression of genes involved in canonical 

pathways of vasoconstriction. 

 

Conclusions: Hemodynamic forces elicit the release of prostanoids and nitric oxide 

from the vascular wall and their ratio seems to depend on the specific region of 

cerebral arteries. The protein and gene expression of enzymes of mediators (AA 

metabolites and NO, and others) mediating flow dependent vasomotor responses 

largely correspond to the dilator responses of extra - and constrictor responses 

intracranial cerebral arteries. 

 

 

 

 

 

 

 



PROFESSIONAL INTERESTS:  

Microcirculation: brain, heart and skeletal muscle. The role of hemodynamic forces, 

especially shear stress and endothelial vasomotor function. Hypertension, physical 

activity, diabetes, gender differences. He was one of the first to discover the vasomotor 

role of shear stress in arterioles, veins and lymphatic microvessels. Also, he investigated 

the function of the endothelium, its modification by age, sex, hypertension, 

exercise/sport and various diseases. He and his colleagues discovered that an increase in 

flow in the small arteries of the brain causes a constriction, thus contributing to the better 

understanding of the autoregulation of cerebral blood flow and its role in hypertension 

and traumatic brain injury. 

During his career, he has trained several young researchers (PhD, Student Researchers), 

with whom he continues to conduct joint research after obtaining their degrees. 

Through his international research activities, he has played an important role in 

connecting the microcirculation research communities of Hungary, Europe, the United 

States, and Asia. 
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