Adhesion of Plasmodium falciparum infected erythrocytes in ex vivo perfused placental tissue – a novel model of placental malaria
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Maternal flow rate during ex vivo placental perfusion
The details of the flow dynamics of a placental cotyledon still remains to be elucidated, but different methods have been used to estimate the intervillous flow. 
Rekonen et al [1] used an intravenous 133Xe method to estimate the intervillous blood flow to 135±49 ml/minute/100 ml intervillous space. Käär et al found [2] similar results in healthy pregnant women in late third trimester (140±53 ml/minute/100ml intervillous space, range 73-261) while the intervillous flow was lower in complicated pregnancies. Assuming a ratio of 1:1 of villi and intervillous space, the intervillous flow/g of tissue can be estimated to approximately 0.7 ml/min in healthy pregnant women close to term suggesting an appropriate perfusion flow of 5.5-25.8 ml/min (perfused cotyledon weight range 7.9-36.9 g, Additional file 1) depending on cotyledon size. 
[bookmark: _GoBack]Assuming a uterine arterial blood flow of 750 ml/min [3] and an average placental weight of 703 g (Additional file 1) suggests an appropriate inflow rate of 1.07 ml/g tissue. This results in an intervillous flow between 8.4-39.5 ml/min depending on the size of the cotyledon. This indicates that the flow rate in the perfusion model is within physiological range in smaller cotyledons but low in larger cotyledons. Burton et al [4] estimate the flow in the spiral arteries to 0,2-0,4 ml/s (12-24 ml/min). Both the above estimates are likely to be high as recent findings indicate that part of the blood volume bypass the placenta through subplacental arteriovenous shunts in the myometrium [5]. There is a lack in consensus as to how many spiral arteries supply the placenta, but it is believed that one spiral artery delivers blood into a central cavity of a lobule (reviewed in [6]). Although the flow is divided on three cannulas in this model, the total flow of 10 ml/min to one cotyledon may be appropriate when taking into account that shunting was not included in this estimate.
Although all these estimates are uncertain, we believe the intervillous flow in the model (8-10 ml/min/cotyledon) is within the physiological range.
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