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Alterations of venous biomechanics and morphology in a rat model of Polycystic Ovary Syndrome – Effects of vitamin D3

Introduction: PCOS is a hyperandrogenic condition affecting 5 to 8% of women worldwide. In most patients symptoms of metabolic syndrome occur as well. In our animal model we examined an early state of the syndrome with the aim to understand the occurring pre-hypertensive changes. By knowing these it might become possible to design targeted therapy against them, so as to prevent the generally known target-organ damages.
Methods: Female Wistar rats were separated into 3 groups by receiving dihydrotestosterone (83 ug/day, subcutaneous pellet, DHT group) or dihydrotestosterone and vitamin D3 treatment (DHT+D3 group, D3: 120 ng/100g/week), or neither (control group). After 10 weeks we examined venous biomechanics and morphology using pressure microangiometry, measuring outer and inner diameter in normal Krebs- Ringer solution, during norepinephrine contraction, and in Ca-free Krebs solution, after maximal vasorelaxation.
Results: The outer radii during Ca-free relaxation were significantly higher in the DHT group than in the other two groups (p<0.05). The wall thickness was significantly increased in the DHT-treated vessels compared to the control group (p<0.05). The tangential wall stress did not differ in the three groups in Ca-free solution, but it was significantly smaller in DHT and DHT+D3 groups compared to the control group during norepinephrine contraction (p<0.05). The elastic moduli of the DHT+D3 treated animals were significantly lower in Ca-free solution than those in the other two groups (p<0.001). We found a similar tendency while plotting the elastic moduli in the function of tangential wall stress (p<0.05). The relaxed distensibility was significantly greater in the DHT group than in the other two groups (p<0.005).
Conclusion: Administering DHT for only 70 days – up against the 90 day protocol known from the literature ¬ did not lead to significant changes in blood pressure between the three groups. The changes in venous biomechanics and morphology in this normotensive state can be considered pre-hypertensive alterations. Compared to the DHT group, by concomitant vitamin D3 treatment we found lower elastic moduli and distensibility of the veins, which might be local adaptation mechanisms preceding the development of hypertension. Our results suggest that vitamin D3 can also be used as adjuvant therapy in PCOS in order to diminish the increased cardiovascular risk.



