FROM TISSUE TO TRACE: AN ELEMENTAL INVESTIGATION OF BROMINE IN HEALTHY AND DISEASED OVARIAN TISSUE 
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ABSTRACT 
Halogens play essential yet often overlooked roles in human physiology and disease1,2. Among these elements, bromine has emerged as a pivotal component in tissue development, particularly as a cofactor for peroxidase enzymes involved in forming sulfilimine bonds within collagen IV—crucial for basement membrane integrity and function3,4.
The objective of this study was to examine the elemental distribution of bromine in both healthy and pathological ovarian tissues using synchrotron-based X-ray fluorescence (XRF) spectroscopy5. The research was conducted at the Soleil Synchrotron (Puma beamline), and it employed high-resolution micro-XRF mapping on histological sections of cryo-preserved healthy bovine ovarian tissue and laparotomy-obtained ovarian cysts from human patients with endometriosis. Analyses were completed by nano-XRF means at ESRF (ID16B) in order to confirm distribution at the subcellular level.
Our analysis revealed distinct spatial patterns of bromine localization, notably within basement membranes, around blood vessels, and—importantly—surrounding ovarian follicles. The bromine signal exhibited variability in accordance with follicular development, thereby suggesting a potential dynamic physiological role. These findings lend support to the hypothesis that bromine plays a multifaceted role in collagen IV cross-linking and maintains a close association with the basal membrane.
The presence of bromine around ovarian follicles, in addition to vascular structures, lay the foundation for future studies that aim to elucidate the role of bromine in ovarian follicle development and its potential impact on female fertility. These studies offer novel perspectives in reproductive biology and clinical research.
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