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Cytokine Conjugated Myometrium 
Signalling in Human Labor

Abstract
Human labor is an inflammatory process that is pathologically linked to infection, bleeding, 
and excessive uterine stretching. It is physiologically triggered by the combination of 
hormonal and mechanical variables. Although the causes and messengers of inflammation 
are still poorly understood, cytokines have been given a significant role. We provide a 
summary of our current knowledge of the nature, function, and interaction of hormones, 
cytokines, and chemokine with the myometrium, particularly during labor.c
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Introduction
Human labour is an inflammatory process that 
is physiologically triggered by the combination 
of hormonal and mechanical variables and 
pathologically linked to infection, bleeding, 
and excessive uterine stretching. However, it 
is unclear how the processes work, particularly 
what causes or activates labour. Since the 1980s, 
increased intrauterine cytokine and chemokine 
production has been strongly linked to both term 
and preterm labour. Local pro-32 inflammatory 
cytokines and chemokines have also been 
implicated in the pathophysiology of human 
labour. In reproductive tissues taken at the 
time of Term Labour (TL) and Preterm Labour 
(PTL), several inflammatory mediators have 
been examined, demonstrating the participation 
of a variety of cytokines and chemokines in the 
choridodecidua amnion (Gomez-Lopez), and 
other reproductive tissues [1]. 

Inflammation in myometrium

White cell invasion and the creation of cytokines, 
which alter gene expression to cause changes in 
cell function, are characteristic components of 
inflammation. According to Meeusen, Bischof, 
and Lee (2001), Martinon, Mayor, and Tschopp 
(2009), it is a highly coordinated process that 
serves to protect the organism from infection. 
However, it can also be triggered by other stimuli, 
such as chemicals and damaged cells. In general, 
the inflammatory response is advantageous to 
the host; but, when it is focused on bodily parts, 
as in rheumatoid arthritis’s joints or when it is 
overactive, as in septic shock, inflammation can 

be damaging. With the start of labour at term, 
inflammation in the myometrium is assumed 
to serve a physiological role in changing the 
myometrium from a54 quiescent to an active 
state. Mechanical stretch and cytokines have both 
been explored as potential drivers of chemokine 
production. It is still unknown, nevertheless, 
whether the inflammatory infiltration of the 
myometrium is a result of labour or a cause of 
it. According to research conducted on humans, 
only established labour causes levels of IL-8 
to increase. In rodent pregnancies, it appears 
obvious that the inflammatory infiltration occurs 
prior to the start of labour however, several 
groups have studied animals without mast cells 
or depleted pregnant animals of neutrophils 
(Timmons, 2006) without delaying the start of 
labour [2].

Inflammatory responses in reproductive 
tissues

Maternal circulation: Increased levels of 
circulating monocytes and granulocytes, which 
results in an increase in the total number of 
leukocytes are indicative of alterations in the 
innate immune system during pregnancy. The 
intermediate monocyte subgroup has grown 
by 95 percent, which has led to an increase in 
peripheral monocyte numbers. According to these 
monocytes are attracted into gestational tissues, 
particularly the decidua, during labour and are 
pro-inflammatory, generating IL-1, IL-6. It has 
also been observed that peripheral circulating 
leukocytes exhibit early chemotactic99 reactivity 
during late gestation, which would facilitate 
their infiltration into uterine tissues. In a recent 
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study, it’s found that different cytokines and 
chemokines initially recruit monocytes to the 
myometrium [3].

Amniotic fluid: By encouraging local 
production of prostaglandins and collagenases, 
inflammatory cytokines have been shown to rise 
in AF as a human pregnancy approaches term. 
Increased levels of IL-1 and TNF- are found in 
AF with the development of TL. In women who 
give birth on their own, IL-6 has been found to 
be up in AF118. It is also found to be elevated 
in PTL119, which is related with intra-amniotic 
infection. IL-8 levels in AF gradually rise from 
the beginning of pregnancy to term, and they 
rise even more sharply when spontaneous term 
labor begins [4].

Amnion/ chorion: With IL-1 and IL-8 
concentrations rising in the third trimester, 
inflammation has been observed in the amnion 
and chorion. This is a crucial observation since 
it suggests that the inflammatory process starts 
before labour even starts. After labour, there was 
a rise in the expression of both cytokines, with 
the chorion expressing more of each cytokine 
than the amnion. Additionally, in human 
labour, fetal membranes have shown preferential 
chemotaxic activity, which has led to an increase 
in monocytes, T lymphocytes, and NK cells. In 
addition, IL-6 and TNF- are elevated, which 
helps monocytes and other immune cells 
chemotactically enter gestational tissues such the 
myometrium and cervical stroma [5].

Decidua: A pregnant uterus’ decidua is a very 
immunologically active area. The pre-labor 
modifications were examined by Hamilton 
et al using a rat model, and they discovered a 
considerable rise in the number of macrophages 
infiltrating the decidua in the days before labour, 
which was followed by inflammatory changes 
in the myometrium. This suggests that decidual 
inflammatory events are crucial in the beginning 
of labour, supporting the original151 1980s 
hypothesis that decidual activation is an early 
event in the labour cascade [6].

Placenta: The evidence of placental inflammation 
is weaker than that of the fetal membranes and 
decidua.  Monocytes come into contact with 
the villous trophoblast at the placenta, which is 
a location of peripheral monocytic activation. 
Studies of placental cells and tissue in vitro 
have demonstrated their ability to respond to 
inflammatory stimuli such170 as pathogenic 
bacteria, LPS or IL-1 with increased production 
of cytokines (IL-1, IL-6, IL-10) chemokines 

(macrophage chemotactic protein-1[MCP-1], 
IL-8) and prostanoids. This emphasizes how 
important a role the placenta can play in the 
PTL-related inflammation brought on by 
abruption or infection. In general, inflammation 
is important for the start and development of 
disease [7].

Inflammatory mechanism

Feto-placental signaling: The placenta produces 
Corticotropin Releasing Hormone (CRH), 
which reaches its peak at delivery and then 
rapidly declines throughout the postnatal peri. 
A CRH can cause mast cells to break down and 
release histamine. It has also been strongly linked 
to cytokines, particularly the pro-inflammatory 
cytokine IL-6. PTL has been linked to increased 
maternal CRH levels, which suggests a potential 
causal relationship. IL-6, IL-1, TNF-, IL-8, 
and CCL2 are just a few examples of the pro-
inflammatory cytokines and chemokines that 
CRH can stimulate the myometrium to release. 
However, this action appears to be reliant on 
the cAMP-PKA signalling pathway and perhaps 
NF-B [7].

Infection: Unfortunately, one in three preterm 
infants is born to moms who have an intra-
amniotic infection that is largely392 subclinical. 
Although ascending infection is thought to be 
the primary cause, there has been a link shown 
between periodontal disease and PTL, which 
raises the possibility of transplacental transit and 
systemic dispersion. Group B396 Streptococcus, 
Mycoplasma, and Ureaplasma are common 
vaginal pathogens that cause ascending infection, 
whereas gram negative anaerobic bacteria like 
Aggregatibacter actinomycetemcomitans, 
Fusobacterium nucleate, and Campylobacter399 
rectus are frequently found in periodontal 
disease. Toll-like receptors, which trigger the 
production of chemokines (IL-8, IL-1, etc.), are 
pattern recognition receptors that are often used 
to identify these microbes and their products [7].

Myometrium contractility: The myometrium 
has the capacity to contract both in a non-
pregnant uterus during various phases of the 
menstrual cycle and, more significantly, in a 
pregnant uterus. This is obviously required 
because the formation of consistent and 
efficient contractions is the only way to finish 
the parturition process. While the excitation-
contraction coupling necessary for contractility is 
believed to occur through increased intracellular 
calcium levels, the transition from uterine 
quiescence to the active stage of contractility is 
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thought to be dependent on a group of proteins 
known as Contraction Associated Proteins 
(CAP). Please refer to Roger Smith’s review for 
further information [8].

Collateral effect of inflammation

Myometrium oxytocin system: The 
myometrium is affected by Oxytocin (OT) 
through the Oxytocin Receptor (OTR). It has a 
crucial role in controlling myometrial function. 
In line with the clinical observation of increased 
uterine sensitivity to OT, its expression rises 
with increasing gestation, peaking in early 
labour. Through its G-543 protein coupled 
receptor, OTR, OT induces intracellular calcium 
elevations that increase myometrial contractility. 
There is disagreement on how inflammatory 
cytokines impact OTR expression. According 
to some writers, IL-1 reduces the expression 
of the OTR in the myometrium, while it’s 
demonstrated that it promotes OTR expression. 
The effect is undoubtedly time-dependent and 
could account for some of the contradictory 
findings [9].

Prostaglandin/ prostaglandin receptors and 
cytokines: Through cervical561 ripening, 
membrane rupture, and uterine contractility, 
prostaglandins (PG) are known to start labour 
and facilitate contractions. Arachidonic acid is 
released by phospholipase A2 and transformed 
into PGH2 by cycloxgenases 1 and 2. PGH2 
can be transformed into the four primary PGs 
prostacyclin (PGI2)564, PGE2, PGF2, and 
PGD2. PGE2 and PGF2 are recognized to be 
powerful inducers of uterine565 contractility 
in spontaneous labour . It has long been known 
that inflammatory cytokines566 trigger the 
production of progesterone (PG) in human 
myometrial cells through the activation of NFkB 
and MAPK, p38 [10].

Conclusion
Inflammation is undoubtedly linked to labour 
during pregnancy. As already mentioned, 
inappropriate initiators of this608 inflammation 
appear to cause PTL. This review has shown that 
there are numerous elements that both enable 
and encourage the myometrium to contract. In 
fact, there is mounting evidence that suggests 

the onset of labor611 may occur beyond the 
myometrium, maybe in other gestational tissues.  
Although cytokines are important in creating the 
inflammatory environment that is related with 
labor, there is still much to learn.
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