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Introduction
Clinically non-functioning pituitary tumours (NF-PitNETs) are the most frequently operated pituitary
neuroendocrine tumours (PitNETs), and the only ones with no available medical treatment. First-generation
somatostatin analogues showed no clinical benefit, and dopamine receptor 2 (D2DR) agonists elicit
contradictory results.
D2DR is expressed in a third of hormone negative tumours1, and some clinical data suggest beneficial
effect in patients with tumours remnants: cabergoline (vs no treatment) showed tumour shrinkage 29% vs
10%, stabilization in 66% vs 73%, enlargement in 5% vs 16%, progression-free survival 23 vs 21 months2.
However, cabergoline responsiveness has not been associated to D2DR presence2,3. As some NF-PitNETs
might respond2-4, a biomarker able to predict dopamine agonist responsiveness would be clinically
beneficial. Therefore, we tested the effects of cabergoline on primary culture of human NF-PitNETs
samples.

Materials and Methods
Patients’ samples: NF-PitNETs n=33 (gonadotroph tumours), prolactinomas n=10 (clinically partially resistant), somatotroph tumours
n=8, normal pituitaries n=7 (autopsy). DRD2 isoforms, Gαi2, and β-arrestin2 expression was tested by qPCR (Taqman probes).
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Results

RT-qPCR showing the
the expression levels of
the two D2DR isoforms,
short (left) and long
(right) in normal
pituitaries (white, n=7),
prolactinomas (pink,
n=8), somatotroph
tumours (blue, n=7), and
NF-PitNETs (yellow,
n=33). Kruskal-Wallis &
Dunn’s test.

D2DR isoforms are less expressed in NF-PitNETs Cabergoline and octreotide affect cAMP production in NF-PitNETs upon 
Forskolin stimulation

PgGlo cAMP assay.
Left: a representative
curve of the
luminescence over time,
indicated by the arrow is
the compounds and
forskolin (Fsk) addition.
Right: area under the
curve (AUC) expressed
as % of vehicle for n=8
NF-PitNETs. 2-way
ANOVA & Tukey’s test.

Chromogranin A (CgA)
ELISA assay on NF-
PitNETs cells treated for
one week with
cabergoline, octreotide or
pasireotide (all 100nM,
n=5, 2-way ANOVA &
Tukey’s test).

Cabergoline has only minor effects 
on viability in NF-PitNETs

Alamar blue viability assay after 1 week
treatment with cabergoline, octreotide, or
pasireotide (all 100nM). Left: NF-PitNETs
(n=16, 2-way ANOVA & Tukey’s test),
right: prolactinomas (n=5, Kolmogorov-
Smirnov t-test).

Inhibitory G protein 
expression is lower in 
NF-PitNETs compared to 
prolactinomas

RT-qPCR for Gαi2 (GNAI2), in
normal pituitaries (white, n=7),
prolactinomas (pink, n=8),
somatotroph tumours (blue,
n=8) and NF-PitNETs (yellow,
n=42; Kruskal-Wallis & Dunn’s
test).

Cabergoline does not inhibit 
chromogranin A release In NF-PitNETs
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NF-PitNETs Prolactinomas

Prolactin (PRL)
ELISA assay on
prolactinoma cells
treated for one
week with 100nM
cabergoline (n=5,
Kolmogorov-
Smirnov t-test).
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NF-PitNETs have similar 
β-arrestin2 expression 
compared to resistant 
prolactinomas

RT-qPCR for β-arrestin2
(ARRB2), in normal pituitaries
(white, n=7), prolactinomas
(pink, n=8), somatotroph
tumours (blue, n=8) and NF-
PitNETs (yellow, n=42; Kruskal-
Wallis & Dunn’s test).
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o Cabergoline reduces cAMP production in NF-PitNETs cells; however, this does neither correspond to a reduction of chromogranin A
release, nor to a strong inhibition of viability, in contrary to prolactinomas.

o NF-PitNETs have lower expression of most of the components of the D2DR signalling cascade (long/short D2DR and the inhibitory G-
protein Gαi2) compared to prolactinomas. This may explain the lack or partial effect of cabergoline.

o NF-PitNETs have similar levels of β-arrestin2 compared to prolactinomas. Since all the prolactinomas tested are partially resistant to
cabergoline, this could explain the resistance in both tumour types and therefore could be used as prognostic biomarker.
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