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The aim of this study was to evaluate 3D vascular structure
of ex-vivo perfused human placental cotyledon and
compare vascular tree morphology with physiological
parameters.

The differences in the methodologies, applied for calculation of villous number
and vascular branching points (Table 4) makes comparison between studies
difficult. Our data is similar to published by Haeussner et al., 2016 with Neuro-
Lucida analyses and 3D microvillous reconstruction. Despite differences in the
absolute numbers, our data is in line with published by Jirkovska et al. 2012,
regarding increased number of branching points in patients with diabetes.
Mathematical models of the placental oxygen exchange, summarized by Serov
(2015), include flow rate, membranes permeability and thickness, porosity, etc.
Recent model, published by Lin et al. (2016) (Figure 7), demonstrated
correlation between angle of villous tree/type of villi and oxygen uptake,
demonstrating weak influence of number of branching points on the placental
oxygen uptake. Our functional study showed association between number of
branching points with the oxygen uptake. SGI Poster#F162 describes
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Figure 4. Variation in vascular tree morphology between cotyledons (upper panel) and within cotyledon
(lower panel) of perfused human placenta (endothelium- specific Dil staining). Magnification 10X. Scale bar
for all images: 300um.

At the end of perfusion experiment, each cotyledon was infused with 12 ml of
1,1’-Dioctadecyl-3,3,3’,3-tetramethylindocarbocaninperchlorate (Dil, Cat No.
42364, Sigma-Aldrich; St. Louis, MO, USA) at the rate 6 ml/min, and
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calculated using Imaris 9 algorithm. Detalls regarding methodology of estimation
of placental oxygen consumption are in poster # F-162.

points of vascular branching.
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MD. USA) and Imaris 9 (Bitplane, USA). Number of branching points was * 14 * 0.00469 ) Figure 5. Vascular tracing with Imaris software. Orange circles indicate We acknowledge Dr. Amanda Howard, Regional Sales Engineer of Bitplane for the fantastic help with image analyses
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Table 1. Structural variability (number of branching points) in ex vivo perfused human placenta.

Number of branching points mean £ SEM

Sections of cotyledon A B C D

PL1 91 34 31 N.A |52+ 20
PL2 285 205 135 (36 165 + 53
PL3 183 |74 105 |75 109 + 26




		Table 1. Structural variability (number of branching points) in ex vivo perfused human placenta.
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		PL1
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		N.A

		52 ± 20
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		165 ± 53



		PL3
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