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INTRODUCTION RESULTS

Methamphetamine (METH) is a highly addictive

I - YIR and Y2R expression in human cerebral microvascular endothelial cells

psychostimulant largely consumed worldwide that leads to A e B ma

neurological and psychiatric disturbances. Its neurotoxicity has 9

been related with oxidative stress, and glutamatergic and = %3 el T .

dopaminergic systems dysfunction(1,2). Recently, the impact S 85 15:10° Figure 1 - _Effe‘:t of MET_H on YiR "fmd Y2R
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of METH on blood-brain barrier (BBB) integrity was pointed - 28w hCMEC/D3 cells were exposed to 3mM of METH
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as a crucial event on bra".l alterations(3,4). OUF_ .group > L ool for 24h. Representative immunocytochemistry

already showed that METH increases BBB permeability by > fluorescence images for (A) Y1R (green), (C) Y2R

decreasing the levels of tight junction proteins that control the M. (green), and Hoechst (blue, nuclei). Scale

paracellular transport(5). Nevertheless, there is still no bar=20 pm. First, (B) no alterations in Y1R

effective therapy against the effects of METH. The . D saon- immunoreactivity was observed after 24h of

neuropeptide Y (NPY) is a 36-amino acid peptide(6) widely 2 ap e MET'f" exposure.  On the contrary, (D_) @

expressed in the CNS and PNS (7). YIR and Y2R are the most @ 52 significant increase in Y2R immunoreactivity
d NPY receptors within brain parenchvma and their o 25 15x10% levels was observed in endothelial cells exposed

exp.r(?s.se P . ) P ) y L = 5 E to METH. Data are expressed as arbitrary units

activities have been widely associated with psychiatric % E;:‘ 1.0x10°4 mean + S.E.M., n=8, ****p<0.0001 significantly

disorders such as anxiety, depression and post-traumatic > € 5010 different from control using Mann-Whitney test.
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stress disorder(8). Y2R is involved in memory loss o-—ﬁ

prevention(2). Moreover, NPY has antiepileptic effects(9,10), CTR  METH

prevents neuronal apoptosis(11) and is a protective agent
against METH-induced neuronal and microglial cell death(12),
as well as a promoter of dentate gyrus neurogenesis(13). A CTR METH
Several observations highlight the importance of NPY as a
potential target in psychiatric disorders treatment.
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Noteworthy, clinical trials are ongoing to test the effect of B
intranasal NPY administration on mood/anxiety in health male 64 Sk
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The aim was to uncover the role of NPY, and its LeuPro * &
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MATERIAL AND METHODS Fig.2 — Y2R activation prevents METH-induced endothelial cell death. hCMEC/D3 cells were exposed to METH (3mM for 24h) alone

or with NPY (1uM), Y1R agonist (LeuPro; 1uM) or Y2R agonist (13-36; 1uM). Additionally, Y1R antagonist (BIBP3226) or Y2R antagonist

Cell cultures: The human brain microvascular endothelial (BIIEO246) were also used to block the effect of the specific agonists. (A) Representative images of TUNEL-positive cells (green;
cell line (hCMEC/D3) was cultured in EBM-2 medium, pointed by the white arrows) and nuclei (Hoechst; blue). Scale bar=40 um. (B) We observed a significant increase in cell death after
supplemented with 1 ng/mL bFGF, lipid concentrate (1:100), exposure to METH. Interestingly, NPY prevented the cell death induced by METH. Moreover, only the activation of Y2R was able to
1.4 uM hydrocortisone, 5 pg/mL acid ascorbic, 1% Penicillin— inhibited the METH-induced cell death, and its selective effect was further proved using the Y2R antagonist. The results are expressed
Streptomycin, 5% FBS, and 10 mM HEPES. Medium was as percentage of total cells. ***P<0.001, significantly different from control; ###P<0.001, statistical significant when compared to
changed every 2 days until the cells reached confluence. 3mM METH; § § § P<0.001, significantly different from METH+13-36, using one-Way ANOVA followed by Bonferroni’s post-test.

hCMEC/D3 cells were seeded on culture plates coated with
collagen type | and maintained at 372C with 5% CO2.
Immunocytochemistry: hCMEC/D3 cells were left untreated
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(control) or incubated with METH (100 uM) for 24h. o 2009 . = 2907 .
Afterwards, cells were incubated with sheep anti-Y1R ::5 % T § % 2004 T
(1:200), rabbit anti-Y2R (1:100), overnight at 4°C. After ggsé-”'“' . %%@‘

rinsed in PBS, cells were incubated with secondary E’ 2% 100, = # ] 2E 1507 ok $385
antibodies (1:200), for 1h at RT. Finally, cells were mounted - 5 % - 3539 < E’_"g 100- it T
with Dako fluorescent medium and images were captured E E‘& . E E‘é

using the LSM 710 Meta confocal microscope. Q8 QS 501

TUNEL Assay: In TUNEL assay hCMEC/D3 cells were TE AL L TE NN
incubated with 3 mM METH for 24h. Pre-treatment with NPY METH + + METH + +

(1 uM) or/and different NPY system modulators were 13-36 + + 13-36 + +
performed as described in the following timeline: Y1R H,0, + 4+ H,0, + o+
agonist ([Leu31,Pro34]NPY) and antagonist (BIBP3226), Y2R Fig.3 — Y2R activation prevents METH-induced ROS production. hCMEC/D3 cells were treated with METH (3mM) alone or with Y2R

agonist [1uM NPY(13-36)] for 15 min or 30 min. We observed a significant increase in METH-induced ROS production after (A) 15min,
which is greater after (B) 30min. Interestingly, Y2R activation prevented oxidative stress in both timepoints evaluated. Results are
'1,h '30,"1i" G,h y th expressed as mean % of control+SEM, *P<0.05,***P<0.001,****P<0.0001 significantly different compared to control; #P<0.05,
i ' | 4 | ###P<0.001 significant different compared to METH condition; $$$5P<0.0001 compared to H,0, condition; using Kruskal-Wallis-test.
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agonist [NPY(13-36)] and antagonist (BIIE0246) (1 uM for all).

antagonists

ROS Quantification: The hCMEC/D3 cells were seeded in ".‘:g

black wells plates coated with collagen type I. Cells were e

treated with 3 mM of METH and pre-treatment with NPY e

system agonists were performed 30 minutes before METH METH

exposure. Together with appropriate treatments, cells were NPY SYSTEM

incubated with H,DCFDA (5 uM) for 15 minutes or 30 minutes * Human brain endothelial cells express both Y1R and Y2R.

at 372C in the dark. Fluorescence intensity was read (ex/em *NPY, by Y2R activation, has a protective effect against METH-induced cell death and oxidative stress.

485/528 nm) and divided by the total amount of protein. * NPY can be a therapeutic target against BBB dysfunction and can be beneficial in psychiatric disorders.
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