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In high-in ntries, the average age at which women are giving birth to their first child has

increased sté@dil§?”in recent years. Lifestyle appears to be a major factor involved in postponing

parenthoo nstrom, 2016), until Mother Nature comes calling in the mid 30’s and later.
However, i ifitervening years Father Time has been busy, a decline in fertility has developed and,
if pregna s, there is an increased risk of adverse outcomes. Advanced maternal age,
especially ime mothers, has a significant adverse impact on maternal and perinatal morbidity.
The risk of, is markedly increased with maternal age, especially in women giving birth for the
first time mrom et al., 2015) (1.8 million Swedish women). Advancing maternal age is also
associa i increase in the incidence of caesarean section (CS), gestational diabetes,
gestational sion, preeclampsia, placenta praevia, and prolonged hospital care (Klemetti et al.,
2016). men over 35 years of age in spontaneous labour the need for augmentation, that is,

oxytocin infusion to strengthen contractions, was approximately double that of women of 20-24 years
(Omih & landow, 2016) (30,000 British women) (Figure 1). In the same study, delivery was more
likely to b

was particident for older first-time pregnancies compared with older women who had

previously ¢ pirth (Figure 1). Failure to progress in labour is often associated with dysfunctional

uterine COEC 101, and is the most common indication for primary CS, accounting for 50% of CS in
nullipa

n women in the older age group (>35 years). The need for augmentation and CS

and for the majority of repeat CS in labour (Ragusa et al., 2016). It has been
suggest# uterine contractile function may be responsible for the slow labour, increased

need for CS¥ reased post-partum haemorrhage reported in the labour of first-pregnancy women
over 40 ye (Bianco et al., 1996; Ziadeh & Yahaya, 2001).

The incj f dysfunctional labour with poor uterine contractile function has increased in recent
years along overall increase in the CS rate. This is significant in medical and economic terms.
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Obese pregnant women have higher rates of prolonged labour, as diagnosed by slower cervical
dilation necessitating labour augmentation and higher rates of CS (Nuthalapaty et al., 2004;
Ramachenfran e'zl., 2008). However, dysfunctional labour is also affected by maternal age. In the

current issugRatel ef al. have made a careful and detailed study of the effect of maternal age on

5 in mice. These mice were primiparous and at an age equivalent to approximately

35 years in humans. They report prolonged pregnancy length and labour duration in older mice.
y o . y report p ged pregnancy leng

Oxytocin xSeptor and connexin-43 mRNA expression were reduced, myometrial responsiveness to

oxytocin wa nted, and the normal strong contractions in uterine strips from these mice were

women. Pr outcomes have also been studied in first-time pregnant aged rat dams. Compared
with young countefparts, there was evidence of placental insufficiency, reduced contractile activity in
uterine wall and uterine artery smooth muscle, and altered expression of contractile proteins in

myometriugh (Care ef al., 2015; Elmes et al., 2015).

This place s on the contractility of uterine smooth muscle. Contraction requires an increase

in free cytapla calcium in the smooth muscle, which is regulated by ion channels and signalling

system i receptors for important hormones (e.g. oxytocin, prostaglandins) and cytoplasmic
enzymes tha ate the sensitivity of the contractile apparatus to calcium (e.g. protein kinases C

and A, ight chain kinase and phosphatase). Coordination of the smooth muscle cells within
the uterine wall, required to achieve whole-organ contraction, is accomplished by gap junctions,
especially snnexin—43, and mechanosensitive ion channels. Throughout pregnancy, the uterus

contains t hich is “foreign”, fetal growth stretches the smooth muscle and both invoke

smooth mtraction. As a consequence, suppression of inflammation and stretch-induced

contraction damental to the maintenance of pregnancy, and progesterone plays a major role in
achievitﬂenoe required. Then, during labour, vaginal delivery requires strong, co-ordinated
uterine , and withdrawal of progesterone is important in achieving this. In many

mamma“g progesterone levels decline precipitously within days before normal, successful
birth, relie inhibitory action of the steroid. An intriguing observation is that the pre-labour
steep declipeqdn-cifculating progesterone is delayed in aged mice (Holinka et al., 1979; Patel et al.

2017), and thi ely accounts, at least in part, for the prolonged labour. It would explain the

bression of the contraction-associated proteins, oxytocin receptors and connexin-43
reported by Patel*@# a/. However, circulating progesterone does not decrease in humans before labour
onset and the progesterone withdrawal required for the switch from quiescence to strong contractions
of uterine smooth muscle is achieved by the nature of the progesterone receptor, PR-A versus PR-B.

During most of pregnancy, the long isoform PR-B predominates and its actions on the genome

This article is protected by copyright. All rights reserved.



ensures quiescence, with suppression of pro-inflammatory cytokine, stimulatory receptors (e.g.
oxytocin, prostaglandin F,,), connexin-43 expression. In the lead-up to labour, expression of the

shorter W is enhanced (Mesiano et al., 2002). PR-A inhibits the activity of PR-B. The
ensuing prozaflammation state results in an increase in the production of a contractile myometrium
(Menon et he fate of the PR-A/PR-B ratio in the aged human myometrium during labour
requires‘an.

Events in h,lr ward have repercussions for both the mother and the offspring. Studies on

rodents, sudl as by Patel et al. in this issue, help to shed light on these matters, although we need

C

to remain f the important differences between rodents and humans in relation to labour and

the control contractile function.

US

Bianco A, ynch L, Lapinski R, Berkowitz G & Berkowitz RL. (1996). Pregnancy outcome
at age 40 and older. Obstet Gynecol 87, 917-922.

n

Care AS, L, Morton JS, Hjartarson EP & Davidge ST. (2015). Effect of advanced maternal
agm\ancy outcomes and vascular function in the rat. Hypertension 65, 1324-1330.
Elmes , Pauliat C, Clifford B, Daniel Z, Cheng Z, Wathes C & McMullen S. (2015).

al age effects on myometrial expression of contractile proteins, uterine gene
express and contractile activity during labor in the rat. Physiological reports 3, €12305.

VA

Holinka CF, Tseng YC & Finch CE. (1979). Reproductive aging in C57BL/6J mice: plasma
progesterone, viable embryos and resorption frequency throughout pregnancy. Biol Reprod
20 1-1211.

q

Klemetti R @ M, Sainio S & Hemminki E. (2016). At what age does the risk for adverse
mate and infant outcomes increase? Nationwide register-based study on first births in
F 2 005-2014. Acta Obstet Gynecol Scand 95, 1368-1375.

.

Menon R, BonneygEA, Condon J, Mesiano S & Taylor RN. (2016). Novel concepts on pregnancy
alarms: redundancy and synergy in human parturition. Hum Reprod Update 22,

53ﬁ
Mesiano S, Chan iC, Fitter JT, Kwek K, Yeo G & Smith R. (2002). Progesterone withdrawal and

activation in human parturition are coordinated by progesterone receptor A
on in the myometrium. J Clin Endocrinol Metab 87, 2924-2930.

Nuthalapaty FS, Rouse DJ & Owen J. (2004). The association of maternal weight with cesarean risk,
labor duration, and cervical dilation rate during labor induction. Obstet Gynecol 103, 452-
456.

This article is protected by copyright. All rights reserved.



Omih EE & Lindow S. (2016). Impact of maternal age on delivery outcomes following spontaneous
labour at term. J Perinat Med 44, 773-7717.

T

Ragusa A, i , Noventa M, Ferrazzi E, Deiana S & Svelato A. (2016). Prevention of primary
cad @ elivery: comprehensive management of dystocia in nulliparous patients at term.
ArciiG Dbstet, DOI 10.1007/s00404-01604046-01604045.

I

Ramachen radford J] & McLean M. (2008). Maternal obesity and pregnancy complications: a

review. Aust N Z J Obstet Gynaecol 48, 228-235.

Waldenstrom U. (2016). Postponing parenthood to advanced age. Ups J Med Sci, 1-9.

Waldenstro , Cnattingius S, Norman M & Schytt E. (2015). Advanced maternal age and stillbirth

risﬂarous and parous women. Obstet Gynecol 126, 355-362.

Ziadeh S &C A. (2001). Pregnancy outcome at age 40 and older. Arch Gynecol Obstet 265, 30-
33

% to augment contractions and for caesarean delivery in labouring women increased
age and was required much more often in first-time pregnancies. (Data from 30,022

Figure 1:
with maternd

women >46% primiparae and 54% multiparae. Compiled from data in Omih and Lindow
(2016).
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