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Compartments of the Head

Skull enforces the law of fixed volume.



Orienting to the Brain



Planes of View



Lateral view: 5 mm slices





Flow of CSF
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Willis Circles Hypothalamus
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Hippocampal Vasculature

5 mm

PCA

From Duvernoy, 1995





Medial view: 5 mm slices











AP view: Vertebral artery angiogram









CSF return to venous blood



Large vessels in subarachnoid space



Pial arteriolar anastomoses

From Edvinsson, 1993
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From Duvernoy, 1995



Cerebellar

Histology

Blue = myelin

Pink = neuropil

From Duvernoy, 1995



From Duvernoy, 1995



Cerebellar Cortical Histology



Cerebellar circuit diagram with
summary of PF stimulation
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Cerebellar histology and
vascularization

From Duvernoy, 1995





40 µm

From Peters, 1976



10 µm

From Peters, 1976



Capillary density in rat brain is
proportional to metabolic rate

From Edvinsson, 1993
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Blood Brain Barrier
• What cerebral capillaries have:

– Tight continuous quintuple-layered intercellular
junctions

– low wall thickness (0.2 um)

– higher mitochondrial content

–  thick basement membrane

• What cerebral capillaries don’t have:
– fenestrations

– lots of vesicles

– fluid-filled bulk transport channels



Cortical
arteriole
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From Peters, 1976



From Peters, 1976



Sites of CBF Regulation

• Large diameter vessels (ANS)

• Smaller diameter arterioles, venules
(neurogenic)
– Must have smooth muscle with appropriate

innervation and receptor site to act upon

– If signaling is at capillary level, message must
move upstream to supplying arteriole



Vasoactive Substances
• ANS

– Sympathetic (NE, Neuropeptide Y)

– Parasympathetic (ACh, VIP)

• Trigeminal Ganglion
– Substance P, calcitonin gene-related peptide

(CGRP), neurokinin A, and cholecystokinin
(CCK)

• Neuronal Projection Systems
– ACh, 5-HT, Histamine

• Miscellaneous- e.g.amyloid-β peptide



Sympathetic Innervation of CNS Blood Vessels

NE (fast, short acting)

 & 
NPY (slow, longer lasting)

From Wilson-Pauwels, 1997

from
hypothalamus and
brain stem
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Cholinergic Nuclei and Projections

•

•

•

•





T1                        T2


