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BACKGROUND

Endocannabinoids are lipid-signal molecules that are endogenous ligands for cannabinoid receptors, and together with enzymes responsible for their synthesis and degradation, they form the
endocannabinoid system (ECS). ECS plays an important role in physiological and pathological processes in the human body. The two best characterized endocannabinoids are N-arachidonoyl
ethanolamine (AEA, anandamide) and 2 arachidonoyl glycerol (2-AG). The endocannabinoids bind to and activate their target receptors, mainly CB1 and CB2, causing several biological effects on
different target cells.

Following the discovery of ECS, many studies about its expression and function in male reproductive system have been carried out. All the components of the ECS have been identified in mammalian
germ cells, from spermatogonia to spermatozoa, in the reproductive fluids and tracts. Evidence has been accumulated that endocannabinoid concentrations and alterations in their levels affect the
functioning of spermatozoa. In this context, the effects of AEA and its agonist ACEA through CB1 on sperm capacitation, acrosome reaction, DNA damage and epigenetic changes in normospermic
(NZS) and asthenozoospermic (ASZ) donors were investigated.

In addition, several evidences are available about the ECS presence in bone and synovial tissues and its important role in bone metabolism. Endocannabinoids have been shown to regulate bone
formation, bone loss and bone turnover and they could alleviate the development of arthritis, prevent osteoporosis (OP), inhibit bone tumor cell proliferation, reduce bone cancer pain and improve
fracture healing. Recently, it has been observed that the ECS could be a target of endocrine disruptor chemicals (EDCs). Our aim is to assess the effect of PFOA as EDC on bone proliferation and
differentiation in 2D and 3D hFOB1.19 cell model to elucidate the involvement of ECS in bone homeostasis and its alteration triggered by EDC exposure.
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{ Aim

To assess the toxicity of PFOA on bone homeostasis and its ability to deregulate the ECS during the osteoblast hFOB1.19 differentiation phase To assess whether CB1 is involved in human sperm capacitation, acrosome reaction, apoptosis and H4 acetylation in both
normospermic (NZS) and astenozoospermic (ASZ).
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Figure 4. Histone modifications of the H4K12ac in human spermatozoa. a) nuclear fluorecence intensity (a.u.) of H4K12ac signal in spermatozoa of all donors. b) H4K12ac signal intensity of
Conclusions normospermic donors treated with AEA 1 uM and ACEA 1 uM. c) Representative images of H4K12ac immunostaining in the Ctrl and treated groups of NZS donors. d) nuclear fluorescence
intensity (a.u.) of asthenozoospermic donors treated with AEA 1uM and ACEA 1 uM. i) Representative images of H4K12ac immunostaining in the Ctrl and treated groups of NZS donors. e )

.. . . . . nuclear fluorecence intensity (a.u.) of H4K12ac signal in spermatozoa NZS and AZS donors in the CTRL, AEA and ACEA groups. H4K12ac: green, sperm nucleus_ DAPI, blue, Acrosome:
* Preliminary results evidence that PFOA exposure does not alter the viability and morphology of bone spheroids PNA,red. Scale bar, 10 um. Data were analyzed with RM one-way ANOVA, and the Welch’s test. p < 0.05.

[ Future prospectives Conclusions

* AEA and ACEA do not influence human spermatozoa capacitation

* In NZS spermatozoa the treatment with AEA reduces the apoptotic sperm cells suggesting that the regulation of AEA signalling may be
associated with apoptosis pathway in human spermatozoa.

* In ASZ spermatozoa the epigenetic modification of H4K12ac is significantly increased when treating the human spermatozoa with AEA
and ACEA 1 uM. Interestingly, H4K12ac level is lower in AZS than in NZS, the treatment with AEA and ACEA increases the H4K12ac level
to that of NZS suggesting the involvement of CB1 in human sperm histone 4 acetylation.
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