Sustained expression of K, 7 channels during labour is associated with a highly negative uterine
muscle resting membrane potential and dysfunctional labour in women

D.R. Sekali,! M.A. Tonta,! J. Sevenson,? C. Goundar,! PM. Sheehan,?2 S.P. Brennecke,? M. Tare,! H.A. Colemant
and H.C. Parkington,! 'Department of Physiology, Monash University, Clayton, VIC 3800, Australia and ?Royal
Women's Hospital, Flemmington Road, Parkville, VIC 3052, Australia.

Successful vaginal debry requires strong forceful uterine contractions. Poor contraction, resulting in
failure to progress, is associated with prolonged labour and commonly necessitates caesaeeariGia)i
Uterine contractions require calcium influx througbltage-@ted calcium channels. Thus, uterine smooth
muscle (myometrium) membrane potential is critical for strong labour progress. Dysfunctional labour (DL) is a
significant problem in the labour ward, and is the most common indication for caesareeny. d&6 recently
discovered a marked>@essie regdive membrane potential in myometrium of both lean and obese @hem.

We hypothesized that abnormally higixpeession and/or activity of potassium channels leads to tge lar
negaive resting membrane potential which suppresses openingliafge-ated calcium channels resulting in
weak contractions and DL necessitating caesarearedeli

Myometrium was obtained during CD at term but before labour onset (NIL) yelegdil) and during
established labour (IL). Membrane potential was recorded in strips, using sharp intracellular microelectrodes,
simultaneously with contraction. Other myometrial samples from these women were treated with collagenase
and ionic currents were recorded from isolated myesc using patch-clamp electrggsivlogy. Excess tissue
was frozen at -80°C for later western blotting stutaternal body mass indgBMI) was recorded at first
antenatal visit. Most eleg CDs were repeats and the reason for a prior CD was ascertained from the clinical
histories.

Myometrial strips from wmen progressing well IL had spontaneous contractions (n=7). DL strips did not
contract spontaneously (n=9), although contraction could be vadhigsing high K solution to ke
experimental depolarization. Resting membrane potential in myometrium from normally progreesiem w
NIL was -581mV (n=17) and IL the alues were similar (-38mV, n=7). DL myometrium was significantly
more ngdive IL (-73t2mV, n=7). Blockade of K7 channels, using XE-991, returned resting membrane
potential to normal kels (-61+2mV) in high ngaive DL myometrium. Western blotting vealed that
expression of K7.4 protein vas significantly reduced in myometrium from normally progressing ¢men
(reduced to 36% ILversus NIL, P=0.03, n=5 per group). This reductioailéd to occur in DL samples. In
acutely isolated myometrial cells the Kcurrent (at 20mV) was enhanced in DL (6111pA/pF)versus normal
progress IL tissues (2:8.5pA/pF,P=0.02). In DL myometrium, depolarizatiovaked by axytocin (10nM)
was 8t2mV, usually insufficient to reach threshold for the opening oltage-@ted calcium channels. In
addition, oxytocin receptor protein expressioaswsignificantly increased in myometrium from normally-
progressing labouiP0.0001) but this increase was not observed in DL tissues.

The results of this study primle novel insights into the complexity underpinning the control of uterine
contractility before and during the progression into labour in womeii. diannels hee a najor input into
determining the k=l of membrane potential in human myometrium at term and increased expression of these
channels inducesxeessve regdivity which is associated with weak contractions and dysfunctional labour
necessitating caesarean daty. Oxytocin is widely used to augment labour contractions and expeditergeli
and to reduce post-partum haemorrhage (which is normalergesl by strong uterine contraction fallimg
delivery). The efectiveness of oxytocin as blunted in the DL myometrial strips studied and this could help
explain the enhanced incidence of post-partum haemorrhagernremw following dysfunctional labouwhile
the cessve myometrial ngativity contributes to this, a failure of oxytocin receptgpmssion to increase at
the time of labour is also likely to play an important role.
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