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secretion by AtT-20 cells (ANOVA, P > 0.05). Conclusions: 
Initial experiments have shown that ASOs against POMC 
can reduce ACTH secretion from AtT-20 cells and may be 
useful as a novel therapy for CD.
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Cushing disease (CD) is a serious endocrine disorder that 
is most often caused by an ACTH-secreting pituitary ad-
enoma. Patients can be treated medically when surgery 
is not an option or was unsuccessful. However, currently 
used pituitary-targeting drugs are effective in only 40% 
of patients. To efficiently identify new pituitary-targeting 
treatment options, we need an in vitro system that closely 
mimics in vivo conditions. We therefore aimed to estab-
lish organoid cultures of normal anterior pituitary and 
corticotroph adenomas. Organoids or tumoroids are mini-
ature three-dimensional (3D) structures grown from stem 
cells, that closely resemble the organ or tumor they orig-
inate from. Because CD is a thousand times more preva-
lent in dogs than in humans, and hypophysectomy is the 
treatment of choice, we used canine tissues. Normal ante-
rior pituitary glands were collected from three healthy dogs 
that were euthanized for reasons unrelated to the current 
study. Corticotroph adenomas were collected from six dogs 
that underwent transsphenoidal hypophysectomy at our 
University Clinic. The dogs were diagnosed with CD based 
on clinical signs, endocrine testing, and CT scan imaging. 
Normal anterior pituitary and corticotroph adenoma cells 
were cultured in a 3D matrix (basement membrane extract) 
with anterior pituitary organoid medium containing spe-
cific growth factors and ligands, which was refreshed twice 
a week. The organoids and tumoroids were characterized 
with histopathology and RT-qPCR. Structures resembling 
organoids or tumoroids grew from all nine samples (3 
normal, 6 adenoma) that were put in culture. Both cystic 
and dense structures were observed. The organoids and 
tumoroids expanded rapidly, and could be passaged once 
every week. The organoids and tumoroids were successfully 
cultured up until passage number 10, and were then frozen 
down. Histopathology showed that the organoid or tumoroid 
cells morphologically resembled healthy anterior pitui-
tary or corticotroph adenoma cells. All organoids cultures 
expressed mRNA of pituitary stem cell markers SOX2 and 
SOX9. This study shows that corticotroph adenomas can 
be cultured as tumoroids in vitro, something not previously 
published in any species. Based on the many opportunities 
in organoid culture (e.g., high-throughput drug screenings, 
gene editing, studying developmental processes), we expect 
that this in vitro model will pave the way to efficiently and 

reliably identify new treatment options for CD. Not only for 
humans, but also for our best friends: dogs.
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Polycystic ovary syndrome (PCOS) is the most common 
form of anovulatory infertility in women of reproductive 
age, characterised by androgen excess, polycystic appear-
ance of the ovary and irregular menstruation. PCOS is 
also frequently associated with metabolic abnormalities, 
including increased adiposity and insulin resistance. The 
origins of PCOS are unknown, however recent findings 
in animal models strongly implicate androgen signalling 
in the brain in the development of PCOS pathophysi-
ology. Exposure to androgen excess, either acutely during 
prenatal development or chronically from a peripubertal 
timepoint, can drive the development of PCOS-like features 
in adulthood. Prenatally androgenized (PNA) mice exhibit 
the cardinal reproductive features of PCOS and increased 
luteinizing hormone (LH) pulse frequency. This pheno-
type is associated with increased GABAergic innerva-
tion of gonadotropin-releasing hormone (GnRH) neurons, 
postulated to drive elevated GnRH/LH release and down-
stream effects. Chronic exposure to di-hydrotestosterone 
(DHT) from 3 weeks of age drives both reproductive and 
metabolic PCOS-like features that are ameliorated by se-
lective AR loss from the brain. Here, we aimed to deter-
mine whether chronic exposure to DHT drives a similar 
increase in LH pulsatility and elevated GABAergic inner-
vation to GnRH neurons as seen following prenatal expo-
sure to androgen excess. GnRH-green fluorescent protein 
(GFP) female mice received either DHT or blank capsules 
for 90 days from postnatal day (PND) 21 (N = 6-7/group). 
Serial tail tip blood sampling was used to measure pulsa-
tile LH and fixed brains were collected and immunolabelled 
for vesicular GABA transporter (VGAT) to assess putative 
GABAergic terminals associated with GFP-labelled GnRH 
neurons. Chronic androgen excess from the peripubertal pe-
riod resulted in acyclicity and increased body weight as ex-
pected. However, LH pulsatility was not different between 
DHT-treated females and controls. Similarly, the density 
of VGAT appositions to GnRH neurons was not different 
between groups. Therefore, the programmed changes in 
the GnRH neuronal network and hyperactive LH secretion 
that result from prenatal androgen excess are not affected 
by chronic DHT exposure initiated at 3 weeks of age. These 
findings suggest that unique central mechanisms are in-
volved in the reproductive impairments driven by exposure 
to androgen excess at different developmental stages.


