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                    Abstract
It is known that the extracellular matrix structure and composition changes with aging in many organs. Despite this, knowledge on how does the extracellular part of the ovary change with increasing age in women and how those changes might be related to women’s loss of fertility is still lacking. For this, we propose that recurrent injury and repair events on the outermost layers of the ovary due to ovulation are partly responsible for those changes women experience with aging. The histological analysis of the ovaries from 18 female-to-male transgender patients revealed that the ovarian tunica albuginea (TA) increases its thickness and density correlatively with increasing age of the patient (r = 0.52 and r = 0.55, P < 0.05 respectively). The increase in thickness is independent of the total androgen dose received and occurs because of the appearance of defined fibrotic areas underneath the TA layer which increase the total distance of dense connective tissue from the ovarian surface. In conclusion, the ovarian TA increases in its thickness and density with aging because of the appearance of fibrotic areas underneath the layer in transgender patients. This fact might contribute to reduce oocyte quality and cause ovulation difficulties in older women.
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Supplementary Information 1
A In ovarian samples stained following Masson’s Trichrome method, a moderate positive linear correlation was detected between the thickness of the TA layer and the age of the patients (r = 0.76, P < 0.001). This was congruent with the results obtained when the samples were stained following the PSR method. B From left to right, the picture shows an ovarian section from a young transgender donor (21 years old) and from an older transgender donor (44 years old) stained with Masson’s trichrome method. TA tunica albuginea, r Spearman coefficient, PSR Picrosirius red. Scale bars represent 200 μm (PNG 4361 kb).


High resolution image (TIF 444 kb).

Supplementary Information 2
Image composition depicting one representative ovarian section per each of the 18 patients participating in the study, organized by increasing age, from the lowest to the greatest. Scale bars represent 400 μm (PNG 7303 kb).


High resolution image (TIF 1921 kb).
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