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Intestinal moements hae been studied for wellver a century with the first record of intraluminal
pressure recorded by Legros and Onimus in 1869 using a rubber balloon in conscious dtimalisth of
physiological tracesi.e. the recording of changes inyaphysiological parameterver time, is the hall mark of
modern physiology and was due to theeirtion of the Kymograph by Carl Ludwig in the Department of
Physiology in Leiptzig in 1847. The apparatus consisted in a smoked rotating drum and a wwetitigaleleft a
trace on the smoked surface. Theetecould be connected to warmoving tissue or aans thus recording
changes of a particular parameter in time, as Legros and Onimus did.

This was the first time continuous changes in some phenomena could be plaitesd tuigpe in a
graphical way as a “pfsiological trace” replacing simple visual inspection orutations. AsHelmholtz
realized this would enable quantification of physiological phenomena andvinpo reliability and ensure
objectiity of the obserations. Baylisst Starling (1899) in their classic study\doped the ‘enterograph’ to
record motion of both intestinal muscle layers and recorded for the first time the mechanical changes of the
muscle layers at one points during propulsion of a bolus by ‘peristalttememts’. Recording of force or
movements of intestinal muscle in isolated preparations eivo progressed with the advent of the polygraph
and more recently with computer based data acquisition systRatardings was limited to one omfgoints
along the intestine and thus the full motions could not be recorded and quantified.

In parallel research into human motor weit§i relied mostly on intraluminal pressure recording
(manometry). This method has been recently dramatically wagrdy using multiple, close recording points
along the intestine ging a much greater resolution of the spatio-temporal characteristic of intestinal pressures
generated by the mements (Dinninget al., 2010). Theother fundamental line of recording y#logical
events was photographand cinematograph that ensured reliability of visual observations. Cannon was the
first to record intestinal motility by X-rays at the turn of the 20th Century (Cannon 1896, 190&veHo
despite of these methods of visual recording, researchers relied mostly on visual inspection to describe the
patterns of motor activity (see Cannon, 191A)few dtempts to quantify changes in the geometry of the
intestinal wall during meements were made manually.

While fluoroscop has not been used for research in humans since realizing its ddnggs been
successfully used in animals to describe motor pattanviso (see Ehrleiret al., 1987) but quantification could
only be done manuallyThe combination of video recording and computer software leg taforatories in the
late 90s to deslop methods to record digitally mements of the intestine portraying changes in the geometry
guantitatvely along all points of an intestine segment (Heratigl., 1999). Thiswas achieved by monstructing
spatio-temporal maps of the changes of diameter (Dmaps) or of longitudinal muscle (LMaps) in which the
motor e/ents are readily detected visually andydaonctional parameter quantifiable. This method has been
used successfully to describe details of motor patterns in different species.

The combination of spatio-temporal mapping of diameters and intraluminal pressure weaedaaide
manually analysed only recently in isolated segments of rabbit intestine (Dianealg 2011). We have
developed further this combined method to extract mechanical states of the muscle that identify in the spatio-
temporal maps aete @ntractions and relaxations and distinguish whether motor activity is due to enteric neural
circuits or to the spontaneous activity of the muscular apparatus. As these methods are applicable also to huma
intestine, thg open the possibility to classify normal and abnormal patterns of motility based on mechanisms
rather than pure description.

Bayliss WM, Starling EH. (1899). Physiol., Lond. 24, 99-143.

Cannon WB. (1896Am J Physial. 1, 13-14.

Cannon WB. (1902A\m J Physiol. 6, 251-277.

Cannon WB (1911) The Mechanical factors of digestion. Edward Arnold. London

Dinning PG, Arkwright JWGregersen H, O’grady G, Scott SM (2010urogastroenterol Motil. 22, 366—380.

Dinning PG, Arkwright JWCosta M, Wiklendt L, Hennig G, Brookes SJ, Spencer NJ. (28#1) Physiol
Gastrointest Liver Physiol. 300, G577-85.

Ehrlein H-J, Schemann M, Siegle M. (19&¥i. J. Physiol. Gastrointest. Liver Physiol. 253, G259-G267.

Hennig GW Costa M, Chen BN, Brookes SJ. (199%hysiol. 517, 575-90.

Ludwig C. (1847)Arch. Anat. Physiol. Wissenschaftliche Med. pp 242-302.

Legros C, Onimus, E. (1869). de L’ Anat. et de le Physiol. (Paris) 6, 37-66.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/43/14P



