Risk of cognitive impairment in prostate cancer patients undergoing androgen deprivation therapy
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ABSTRACT
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Androgen deprivation therapy (ADT) Is a commonly used e — — g \17a 17 )
clinical treatment for non-metastatic and metastatic hormone-| " RESULTS Extracellular space ST I Extracelular space W/

sensitive prostate cancer. Long-term ADT treatment results in
adverse side-effects in patients including depression, cognitive |
Impairment and dementia. Studies have reported mcreased
levels of pro-inflammatory cytokines and inflammatory markers
In older cancer patients, however, the relationship between
Inflammatory biomarkers and severity of cognition in prostate
cancer patients under ADT has not been investigated. We
sought to identify peripheral biomarkers that could provide
links between the mental changes and major pathological
mechanisms responsible for the development of cognition in
patients. Gene expression data (GSE69223) of 30 matched
malignant and non-malignant prostate tissue samples from 15
prostate cancer patients receiving neoadjuvant antiandrogen
therapy before prostatectomy, were compared in parallel with
postmortem brain tissue samples of Parkinson's and Alzheimer
patients as additional neurological diagnosis. Validation was
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Unlike IL-17A, IL-17F does not induce production
of any of the above cytokines in T helper cells

Macrophage T Helper cell

Figure 4. Differential regulation of cytokine production in Macrophage and T-helper cells by lI117A
and IL-17F.

4 Figure 1. DEGs of ADT-prostate cancer patients overlaid with
! Alzheimer database, and 33 common gene found to be differentially
expressed in both dataset..

performed in BT142-neural cells and MO59K-glial cells by gRT- worgge] | o |
PCR with and without antiandrogen (enzalutamide) treatment.| .o =1 | o | ot e 0
Total of 1952 DEGs were identified in postmortem brain tissue g? '=, T ) s cssnseusmsamnoains S so- @ 80-
specimens, and 101 DEGs were identified in prostate cancer , l' g g MO59K -brain malignant cells g BT-142-brian neural cells
patients receiving ADT before surgery. IPA analysis revealed % S A T T I ——— =
33 commonly expressed genes with changes in cytokine- % "':, o e W P W TS g 8
cytokine signaling network overlapped in both patient cohorts. s g et L (N P P S, > 2
Pathway analysis showed that IL17 signaling pathway,| <= | o1 oous _susccsocsmsrmonsene i 0 2
regulation of cytokine production and changes in T-cell subsets s? : S
by IL-17A and IL-17F were overrepresented. Furthermore, g " R
lipopolysaccharide (LPS), TNF and toll-ike receptors were| === Lo
identified as upstream transcriptional regulators of these Ej;ji;f.ﬁ?;i“gj.f?f e —— &
signaling pathways. Gene expression of pro-infammatory| .. - _ A
cytokines viz. LIFR, ILIRN, IL6, IL10 and LIF were increased | E%% W Figure 5. qRT-PCR of common genes differentially expressed in neural (BT-142) and malignant
in both neural and glial cells treated with enzalutamide, ' i . T T e P (MO59K) brain cells after enzalutamlde treatment.
compared to non-enzalutamide treated cells.Our results| = ERE i Lot s oot |1 o s oo e e P e R
suggest that changes in cytokine signaling under the influence PRAD
of ADT In prostate cancer patients may linked with cognitive :
Impairment presenting new areas for diagnostic and® . IL17A
therapeutic development In combating brain deficits. g Copy Nurmber |
Objective: Inflammation-induced In response to ADT therapy | < 1o @ Doep Deletion ,-’;';‘:",:.-‘,f;;’,.,.‘ e
secrets pro-inflammatory cytokines which induce adaptive-| 5 vl UL T ‘wa
Immune cells and stimulates neuro-pathological injury to gllal E 5 — | & - ¥ Am-lovel Galr A 4,;‘;;;'..;'_3:%2
—— | , ™ '
and neuronal cIIs may cause alng related disease. | :,‘: —*#éu’a E%g s ——:éﬁ wlla
P P T A L Y R T P I A S T A A Tl vy 0.01 | | | i | |
MATERIALS & METHODS '. B Cell CD8+ T Cell CD4+ T Cell Macrophage Neutrophil Dendritic Cell

" Peptidase

“* Alzheimer and ADT treated prostate cancer patient databases | A CXCL2,

| 57 Transmembrane Receptor | Vies GRS LI ARG Y o A NNV TVAVLY B 2
were downloaded trom NCBI-GEO and analyzed using GEO2-R | T :r o ?\ Flgtjre 6 IL17A and immune cel regulatTon in ARD |
program. Data was analyzed using Ingenuity Pathway Analysis |3 1 other T N S Y W T P P P
(IPA) (Figure 1, Figure 2, and Figure 4). ' - . — Relationsnip CONCLUSIONS
% The gene expression . CCL2, IL10, IL-6, ILIRN, LIF/LIFR and f§f ~ ccl2¢—— " L Our results here suggest clinicians need to raise their alertness about potential long-
?ﬁzﬁr/s/ag.vxgrﬁra.gerggﬁdorggrc}?.quENS seq data brain-map 'a '-;-..' term effects of ADT and discuss these risks In the perspectives of aging related disorder

< Metascape was used to analyze enrichment and}§# Wlth thelr patls

overrepresented pathway (Figure 5) ACKNOWL EDGEMENTS
% Cell lines and gRT-PCR. Two cell lines of brain MO59K (glial cell, |# o0
malignant  glioblastoma) and BT142 (neural cell,E

oligoastrocytoma; Grade Ill) were treated with enzalutamide, 5
RNA was isolated from the cells and cDNA was synthesized and [§
used In qRT—PCR
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