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Development and character ization of 3 dimensional in
vitro model of neurocendocrine tumors
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Mulki-organ damage following perinatal asphyxia in
rat model
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Introduction: In vito two dimensional cell cultures ane
widely applied in cancer biology. However, there is a
considerable difference among tumour cell behaviour of
existing models and solid tumowurs because monolayer cell
cultures do not represent the heterogeneity ofhuman tumours
relisbly. Treatment options of endocrine tumours are limited
and do not respond to radiation thempy either. Until now the
information about 3D culturing of endocring tumours is
mimnimmal.

Aims: Establishment of three-dimensional in vitro
models of endocrine tumours and their comparson with
monolayer cell oltures in order to  identify nowvel
pathomechanisms and potential new thempeutic targets.

Materials and methods: Induction of sphemoid
formation of pituitary tumowrs (GH3, RC-4B/C), adrenal
carcinoma (H295R) and phacochromocytoma (PC12) cell
lines was performed by different methods: using serum-free
defined medium, ultm-low attachment plate and matrigel.
AlamarBlue assay was used to examine cell viability and
proliferation. Live and dead cell mtios were determined by
trypan blue exclusion assay. The cffect mitotane treatment
was assessed on HIWSRE adenocortical cells. Stemid
hormone production was monitored by liquid chromato-
graphy coupled with tandem mass spectrometry. Inhibition of
the SDHB enzyme in PC12 cells was done by itaconate and
theglutaminase eneyme was inhibited by a selective inhibitor
compound .

Results: While pituitary tumowr cells were not ahle to
form spheroids, H295R cells were capable of producing 30
structure using seveml conditions. Regarding PC1Z cells
spheroid induction was successfiul using SFDM. In 3D
cultures H295R and PC12 cells further proliferated and kept
their viability up to 10 days. H295R spheroid cell culture
showed a higher tendency for cortisol production compared
to monolayer cell culture. Significantly reduced hommaone
production capacity was identified after anti-proliferative
effect of mitotane in spheroids. Regarding PCLZ cells, the
proliferation and viahility upon itaconate and BPFTES
treatment of 3D and monolayer cultures showed difference.

Conclusions: Cell viahility, growth chamcteristics and
hormone production differed in 30 and 20 cultures and they
showed different response to thempy as well. In vitm 3D
models could be a useful model for neuroendocrine tumours
mimicking solid tumour cell behaviour more reliably.
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Introduction: Perinatal asphyocia (PA) leads to death of
maore than half million mature newborns yeardy. PA is
associated with several serious complications including
hypoic encephalopathy, renal- hepatic- and cardiovascular
injury, as well as respiratory distress, Basic rescarch and
clinical trizls mainly focus on mitigating centml nervous
system damage by selective head or whole-body cooling.
However, the extent of PA-associated multi-organ damage is
not clarified yet and effective therapies are lacking.

Aims: The aim of the present study was to determine
acute renal, hepatic and cardiac damage after PA and to
identify pathways involved in the pathomechanism,

Methods: Postnatal 7 day-old male Wistar mt pups
(r=5-10Vgroup) were randomly grouped as follows: (i)
Baseline: sacrificed immediately (i) Control: pups were
sepamted from the dam and incubated in nomal air; (iii) PA:
pups were sepamted and incubated in 4% 02 ; 20% C02 in N2
gas mixture for 15 minutes. Samples were collected after 4
(T4) and 24 (T24) hours. Serum levels of electrolytes, kidney
and liver fiunctional parameters and Tropomin | were
determined. Sensitive tubular injury markers Kiml and Mgal
were measured. Expressions of hypoxic (Hifla, HifZa),
inflammatory (11, H1f, 116, Tofe), apoptotic {Bax, Bel-2)
and angiogenic genes (Vegf, Epo) and heat shock proteins
(Hsp27, Hap72) were investigated. Periodic-Acid Schiff and
anti-CD45 staining on kidney, ad Hematooy ling Eosin
staining on liver sections were performed.

Results: Blood wrea nitrogen (BUN) and serum GPT
wereelevated at T4 following PA. Kim 1, Mgal and heat shock
protein expressions were  increased,  inflammatory  and
angiogenic pathways were activated in the kidney after PA.
Vacuolisation, cytoplasmic degmdation, and the onset of
neorosis were observed in the liver following PA. In the liver
hypodc and apoptotic pathways were activated at T24 in the
PA and in the comtrol group. Serum Troponin | was elevated
after PA indicating myocardial damage. Inflammatory
cytokine and heat shock protein expression increased in the
heart as well.

Conclusions: Acute renal, hepatic and myocardial
damage was ohserved after PA. These results may justify the
need for clinical follow-up and novel treatment stmtegies for
possible multi-organ damage. The molecular pathways
described  here are  potential  targets  for  therapeutic
intervention.
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