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Non-invasive measurement of smooth muscle contractility and pressure-diameter relationship of

human brachial artery through transmural pressure manipulation
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Abstract: A novel apparatus for non-invasive, in vivo evaluation of arterial mechanical properties was developed. A rigid airtight
chamber with an ultrasound probe was attached to the upper arm to manipulate transmural pressure (TP) of the brachial artery by
changing the pressure in the chamber. Function of smooth muscle cells was evaluated with their myogenic response,

pressure-mediated contraction (PMC), i.e., spontaneous contraction of the artery following its stepwise passive dilation induced with
stepwise application of negative pressure to the chamber. Furthermore, pressure-diameter relationship of the brachial artery was
obtained by measuring the diameter with the probe while pressurizing and depressurizing the chamber over a wide range of TP. This
apparatus may be useful to measure function of smooth muscle cells as their contractility as well as detailed mechanical properties of

the arteries from their pressure-diameter relationship.
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Fig. 1 Schematic diagram of the air-tight chamber
for transmural pressure manipulation.

D

D, (Peak) 35-year—old male
4.7
£45
£ . .
a3t D, (Min. diam.)
54
® mw
£4.1 .
& Negative pressure
39 loading
379 60 120 180 240
Time (s)
Fig. 2 Typical example of PMC response.
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Fig. 3 Example of pressure-diameter curve.
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