
✓ CSF AQP4 levels were significantly higher in iNPH

patients compared to controls (1317.1± 534.96 pg/mL vs
823.8± 473.38 pg/mL; p= 0.002), and this difference

remained significant after adjusting for age (Fig. 1).

✓ Within the iNPH group, a significant negative correlation
was observed between AQP4 and the Aβ42/40 ratio (r=

-0.50, p= 0.010), (Fig. 2).

✓ No significant correlations were found with Aβ42, t-Tau, or 

p-Tau181 levels.

Altered cerebrospinal fluid (CSF) dynamics have increasingly

been recognized as a key pathophysiological mechanism in
idiopathic normal pressure hydrocephalus (iNPH). Aquaporin-4

(AQP4), a water channel protein highly expressed in the
central nervous system particularly in the perivascular endfeet
of astrocytes surrounding blood vessels, plays a critical role in

the glymphatic system (1). This system facilitates the
exchange between CSF and interstitial fluid, supporting the

clearance of metabolic waste from the brain.

Previous studies investigating CSF AQP4 levels in iNPH have
reported reduced concentrations or values below the limit of

detection (2).

This study aims to quantify CSF AQP4 levels in iNPH patients

and cognitively healthy controls, and to examine their
relationship with established CSF biomarkers of
neurodegeneration.

✓ Fifty-seven participants were recruited at the Dementia
Center, University of Torino:

- 30 patients diagnosed with probable iNPH, according to

current diagnostic criteria;

- 27 age-matched cognitively healthy controls.

✓ All participants underwent lumbar puncture. CSF samples
were collected in polypropylene tubes, centrifuged at
1500xg for 10 minutes, aliquoted, and stored at -80°C until

analysis.

✓ AQP4 concentrations were measured using a
commercially available ELISA kit (Cloud-Clone Corp).

✓ Core CSF biomarkers of neurodegeneration Aβ42,

Aβ42/40 ratio, total tau (t-Tau), and phosphorylated tau at
threonine 181 (p-Tau181) were quantified using the
Lumipulse platform (Fujirebio, Ghent, Belgium).
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These findings indicate elevated CSF AQP4 levels in iNPH patients, supporting the hypothesis that impaired water

transport and glymphatic dysfunction may contribute to the disease. Similar increases in CSF AQP4 have also been

reported in patients with Alzheimer’s disease (3).

In our study, we also identified a significant negative correlation between CSF AQP4 levels and the Aβ42/40 ratio,

indicating a potential link between glymphatic clearance and amyloid metabolism. Finally, AQP4 could represent a

promising potential biomarker for iNPH. Further stud ies in larger populations are needed to confirm our findings.

Aquaporin-4 cerebrospinal fluid levels are higher in Idiopathic Normal 

Pressure Hydrocephalus

E. Rubino1,2, S. Boschi1, F. Roveta1, G. Gioiello3, G. Brodini1, V. Pacoova Dal Maschio1, G. Mengozzi3, I. Rainero1,2

1. Department of Neuroscience “Rita Levi-Montalcini”, University of Turin, Turin, Italy

2. Department of Neuroscience and Mental Health, AOU Città della Salute e della Scienza di Torino, Turin, Italy

3. Department of Medical Sciences, University of Turin, Turin, Italy

[1] Zhao Z, He J, Chen Y, Wang Y, Wang C, Tan C, Liao J, Xiao G. The pathogenesis of id iopathic normal pressure hydrocephalus based on the understanding of AQP1 and AQP4. Front Mol
Neurosci 2022;15:952036.
[2] Hi raldo-González L, Trillo-Contreras JL, García-Miranda P, Pineda-Sánchez R, Ramírez-Lorca R, Rodrigo-Herrero S, Blanco MO, Oliver M, Bernal M, Franco-Macías E, Vil lad iego J,
Echevarría M. Evaluation of aquaporins in the cerebrosp ina l fluid in patients wi th id iopathic normal pressure hydrocephalus. PLoS One 2021;16:e0258165.

[3] Gómez de San José N, Halbgebauer S, Steinacker P, Anderl-Straub S, Abu-Rumeileh S, Barba L, Oeckl P, Bel lomo G, Gaetani L, Toja A, Mravinacová S, Bergström S, Månberg A,
Grassin i A, Rainero I, Ni lsson P, Parnetti L, Otto M. Aquaporin-4 as a cerebrospina l fluid biomarker of Alzheimer's disease. Transl Neurodegener 2024;13:57.

REFERENCES

Fig. 2. Correlation between AQP4 levels and Aβ42/40 in iNPH.

Fig. 1. Boxplots illustrate differences in CSF AQP4 levels between iNPH
and controls.
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