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Background and aims

Arterial hypertension (HT) affects 1-5% of pregnant women worldwide, with a rising prevalence due to increasing maternal age, obesity, and type 2 diabetes. Pregnancies
complicated by HT increase the risk of superimposed preeclampsia, fetal growth restriction (FGR), preterm delivery, and perinatal death. So far, there is scarce information available
on placental development and function in severe HT animal models such as the Stroke-Prone Spontaneously Hypertensive Rat (SHR-SP) strain. Thus, the present study was
conducted in order to characterize pregnancy in the SHR-SP focusing on the impact of blood pressure changes on placental development and fetal growth.
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Figure 3. Blood pressure kinetics throughout pregnancy. (A) Systolic (SBP) and diastolic blood pressure (DBP) records,
assessed by the Tail-cuff method. Pregnant SHRSP remained hypertensive throughout the course of the experiment. While
BP in WKY females showed slight variations, both SBP and DBP rose in SHRSP, peaking on GD13 and returning to pre-
pregnancy levels at term. (B) Mean arterial pressure (MAP). * p<0.05, ** p<0.01 vs. GD13 as assessed by two-way ANOVA

Placental development is markedly impaired in hypertensive pregnancies
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Figure 6. Histological analysis of placental development. (A) Representative images of hematoxylin-eosin stained sections of whole implantation sites isolated on GD14 (left panel) and term placenta (GD20, right panel). Morphometrical
alterations were evident in SHR-SP females, incuding an increased placental depth (P:P+Dec ratio) and a decreased fractional area occupied by the junctional zone (Jz:)Jz+L ratio). This ratio indicates an hyperplasia of the placental labyritn layer,
which persisted towards GD20 (right panel). (B) Masson’s trichrome stainings of whole implantations (GD14, left panel) and placentas (GD20, right panel) for the evaluation of vascular remodeling processes. At GD14, SHR-SP showed an impaired

remodeling of the maternal spiral arteries irrigating the mesometrial triangle (MT), which showed narrowing of their lumen (decreased LD:OD ratios) and persistence of mural smooth muscle (as evidenced on aSMA immunostainings, lower
panels). At term (GD20, right, panel) the maternal vessels irrigating the labyrinth were also thickened in SHR-SP placentas. * p<0.05, ** p<0.01, *** p<0.005 as assessed by unpaired T test.

Conclusions

SHR-SP females presented significant alterations in fetal growth probably due to defective placental development and function linked to the hypertensive
scenario. Moreover, SHR-SP showed signs of altered renal function near term. These findings together suggest that the SHR-SP strain may be a useful model for
further studies on pathogenic mechanisms in hypertensive pregnancies.
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