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The implication of neuroinflammatory processes, including
blood-brain barrier (BBB) impairment, in psychiatric disor-
ders is gaining more and more attention [1]. So far numerous
studies have suggested a disruption of the BBB in schizo-
phrenia, major depression, and bipolar disorder [1, 2]. The
blood—cerebrospinal fluid (CSF) barrier on the other hand
is greatly understudied, but this picture might be prone to
bias due to the use of an inconsistent terminology. While
both barriers ensure a stable milieu, which is indispensa-
ble for neuronal function, the differentiation between BBB
and blood—cerebrospinal fluid barrier (BCB) is of pivotal
importance due to substantial differences in morphology
and physiology [3]. Many research papers have been pub-
lished regarding this topic and there is justified hope that
this research will improve our mechanistic understanding
of neuropsychiatric disorders and foster the development of
novel treatments. However, we believe that in the last years,
the terminology and the interpretation of findings was sub-
ject to a relevant inaccuracy.

The BBB mainly consists of vascular endothelial cells
with tight junctions, basal lamina, pericytes and perivascular
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space surrounded by astrocytic endfeet (Fig. 1) and is located
throughout the brain [3]. The BCB is mainly formed by epi-
thelial cells of the choroid plexus, interconnected by tight
junctions, fenestrated blood vessels and subarachnoid epi-
thelial cells facing the CSF [3]. The morphological differ-
ences imply variation in transport and permeability of both
barriers in health and disease, stressing the importance of
accurate distinction between the two.

CSF-to-serum albumin ratio (Q,;,) has been widely, but
wrongfully used as an indirect marker for BBB integrity in
psychiatry [1, 2, 4, 5] and neurology [6], since albumin is
exclusively produced in the liver and not by the nervous sys-
tem [3]. The CSF is produced mainly in the choroid plexus,
located in brain ventricles, and flows into the subarachnoid
space, extending all over the brain and spinal cord, via the
lateral and median apertures [7]. Part of the CSF flows in an
anterograde manner along the penetrating arteries in the so-
called perivascular space and enters the neuropil, supported
by the pulsations of the vessels and aquaporin 4 (AQP4)
water channels (Fig. 1) [7]. Importantly, the perivascular
spaces around penetrating vessels in the brain are the only
site, where the CSF borders the BBB. The extracellular fluid
(previously CSF) is drained into perivenous spaces. CSF
from subarachnoid space and extracellular fluid then leave
the intracranial compartment by several different routes
including (1) dural lymphatics, (2) parasagittal dural spaces
via arachnoid granulations and (3) adventitia of large cer-
ebral vessels (Fig. 1) [7]. Considering the CSF circulation
in the brain and the fact that CSF from perivascular spaces
(bordering the BBB) eventually leaves the intracranium
(hence not proceeding to the lumbar area), it is extremely
unlikely that increased Q,, in lumbar CSF results from a
BBB disruption [3, 7]. Thus, Q,;;, should be considered an
indirect measure of BCB and not BBB integrity, although
other factors such as subarachnoid flow and CSF production
might also be relevant [1].

To err is human and in that regard recent biomarker stud-
ies [1, 2, 5, 6], including from our working group [8] used

@ Springer


http://orcid.org/0000-0001-9559-7492
http://orcid.org/0000-0002-0157-6197
http://crossmark.crossref.org/dialog/?doi=10.1007/s00406-023-01726-3&domain=pdf

European Archives of Psychiatry and Clinical Neuroscience

Superior sagittal sinus
0 Endottlllelial Arachnoid villus
/ cel JE——

Astrocytic
%] endfoot
‘ Aquaporin 4

Metabolic
waste

Subarachnoid
space (SAS)

SAS

Dural lymphatic vessel
Dura mater

Penetrating artery

CSF/extracellular

fluid efflux
Dural |[ Parasagittal | [ Adventitia
Iymphatlc‘ dural space | |of cerebral
\ Is ) vessels

Nt

CSF

1 M.%&
1 o

M-p’

? neuropil

= 1
peri vascular space

Fig. 1 Cerebrospinal fluid flow in the central nervous system. Adapted from [7], created with BioRender

and continue to use Q,;, as a measure of BBB impairment,
drawing inaccurate conclusions regarding the pathophysi-
ology of neuropsychiatric disorders. Even though there is
evidence pointing to BBB disruption in neuropsychiatric dis-
orders [1], we argue that this misconception has led to over-
estimation of the role of BBB and underestimation of the
role of BCB, significantly overlooking regions such as the
choroid plexus in neuropsychiatric research. Interestingly,
choroid plexus epithelium possesses secretory activities that
might be relevant in the context of cerebral drug delivery
[9]. Given the fact that BBB and BCB differ in antipsychotic
in- and efflux, it remains to be investigated how alterations in
each barrier impact efficacy and adverse effects of different
drugs [1]. In order to specifically investigate the BBB and
its implications in neuropsychiatric disorders, novel meth-
ods, such as dynamic contrast-enhanced magnetic resonance
imaging should find more attention [1].

To facilitate a precise and fruitful discussion and avoid
inaccurate conclusions, we strongly encourage the correct,
physiology-informed use of terminology on BCB and BBB
in neuropsychiatric research.
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