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Cellular and molecular actions of testosterone in vascular system

A. Campelo, M. Montt, T. Simoncini, V. Massheimer

Vascular function is regulated by various agonists including the sex steroid hormones estrogen, progesterone
and androgens. In order to contribute to the knowledge of the role of androgens on vascular function, in this
work we investigated the cellular and molecular actions of testosterone (T) on the regulation of cellular events
involved in vascular physiology such as nitric oxide (NO) production, proliferation and migration of rat aortic
endothelial cells (EC).

We provide evidence that T (10-7 a 10-11M) induces an acute stimulation of NO production in EC (15 to 125%
above/control, p<0.01), in a gene transcription independent manner and independently of aromatase action.
The mechanism of action of the steroid involves the participation of the androgen receptor (82 vs 2% s/control,
T vs T+Flutamide respectively, p<0.05), and is dependent on MAPK (4.24+1.11 vs 7.80+£0.93; 4.51+0.73 vs
4.40+0.72 nmol NO/mg prot, C vs T; C+PD98059 vs T+PD98059,p<0.001) , PLC/PKC (4.25%£1.10 vs
7.84+1.27; 4.62+0.87 vs 4.95+0.89 nmol NO/mg prot, C vs T; C+Chelerythrine vs T+Chelerythrine,p<0.001)
and PI3K/Akt (4.30+0.83 vs 7.52+0.98; 4,82+0.77 vs 4.31+0.52 nmol NO/mg prot, C vs T -/+ LY294002)
signaling pathways activation and dependent of the influx of extracellular calcium (82.6; 29.6; 23.2 %
above/control, T; T+EGTA; T+Verapamil).

Related to the cellular processes involved in vascular repair, we demonstrate that T promotes EC proliferation
(3[H]-timidine incorporation) (17.3+1.4 vs 25.4+4.4, C vs T, p<0.05). The mitogenic action exhibited by the
steroid is dependent on endothelial NO production since the proliferative effect is significantly reduced by the
presence of the NOS inhibitor L-NAME. By means of wound healing essays it was also determined that T
stimulates also EC migration. These results provide knowledge about vascular actions of T and the
mechanisms of action involved.



Cellular and Molecular Actions of Testosterone
in Vascular System

Adrian Campelo; Magdalena Montt-Guevara; Tommaso Simoncini; Virginia Massheimer

del Sur
Molecular and Cellular Gynecological Endocrinology Laboratory (MCGEL), Department of Clinical and Experimental Medicine, University of Pisa, Italy
Departamento de Biologia, Bioguimica y Farmacia, Universidad Nacional del Sur, Bahia Blanca, Argentina - CONICET

METHODS

Endothelial cells cultures: EC cultures were obtained from rat aortic rings explants isolated from young Wistar female rats (3-5 weeks old) and were identified by positive
immunocytochemistry reactivity to CD34 and VEGFR2.

Nitric oxide production: was measured by Griess reaction. ECs were allowed to grow to 90% of confluence and immediately after hormonal treatment nitrites were measured in the
incubation media as a stable and non-volatile breakdown product of the NO released using a microplate reader.

Thymidine incorporation assay: ECs were allowed to grow to 60-70% confluence and exposed to different hormonal treatments. The cells were pulsed with 1 uCi/mL of [3H]-thymidine
during the last 2 hours of treatment. Radioactivity was measured by liquid scintillation and the protein concentration was determined by Lowry method.

investigated the cellular and molecular actions of Cell migration assays: ECs were grown to 90% confluence and in order to evaluate EC migration a wound was made by means of tip, removing the cells along a straight line. After
testosterone on the regulation of cellular events hormonal treatment cells were fixed and stained with Giemsa and migration was quantified by counting the number of cells present in the scratched area in ten different microscopic
involved in vascular physiology such as nitric oxide fields.

(NO) production, proliferation and migration of rat Statistical analysis: Each experimental condition was reproduced in at least three independent experiments performed by quadruplicate. All data are presented as mean x SD.
aortic endothelial cells (EC). Comparisons between two means were made using Student’s t-test, and multiple comparisons with one or two ways ANOVA followed by Fisher LSD. Differences at p<0.05 were
considered significant. (*p<0.05 ; **p<0.01).

INTRODUCTION

Vascular function is regulated by various agonists
including the sex steroid hormones estrogen,
progesterone and androgens. In order to
contribute to the knowledge of the role of
androgens on vascular function, in this work we

RESULTS
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expressed as counts per minute per milligram of protein.

CONCLUSION

These results suggest that testosterone stimulates NO production in endothelial cells in a non genomic manner independently of ER participation
and in a AR dependent manner. The androgen also stimulates the genomic effects of endothelial cell proliferation and migration. It was
demonstrated that the proliferative action of testosterone depends on NO generation suggesting this a possible two step mechanism of the
androgen in the regulation of ECs growth.

E-mail: t.simoncini@obgyn.med.unipi.it
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