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Learning Objectives

At the end of this lecture you should be able to:

• Describe the current concept of uterine physiology and 
myocyte contraction in particular

• Describe the drugs acting on uterine contractility, define 
their pharmakokinetics and pharmacodynamics, adverse 
effects

• Understand receptors and intracellular signaling pathways 
of these medications



Classification
Tocolytics
Reduce contractility of the uterine 
smooth muscle cells 

in the threat of abortion
to attenuate preterm labor
prevention of too fast labor that could lead to 
uterus rupture or fetal dystress

• Drugs affecting CNS (Sodium oxibutyrate) 
• Magnesium sulfate 
• Calcium channels antagonists (Nifedipine)
• Oxytocin blockers (Atosiban)
• β-adrenergic receptor agonists (Salutamol, 

Terbutaline)
• Progesterone
• Nitric oxide donors (Nitroglycerine)
• Prostaglandin synthesis inhibitors (NSAID, 

Indometacin)

Uterotonins
Stimulate contractility of the
uterine smooth muscle layer

Provoke rhythmic powerful
contractions (are used to induce labor
or to augment poor laboring
• Posteriror pituitary hormones

(Oxytocin, Pituitrin,
Desaminoxytocin)

• Prostaglandins (PGE2, PGF2α, 15-
methyl PGF2α, Misoprostol,
Dinoprost)

Increase the tonic contracture of
myometrium (are used to treat
postpartum hemorrhage, PPH)
• Ergot alkaloids (Ergometrine,

Methylergometrine)



Uterotonins

Oxytocin (Pitocin, 
Sintocinon)Used since 1909

https://www.slideshare.net/arkam741/drugs-action-on-uterus

Pharmacokinetics:
Destroyed by gut proteases 
thus inactive orally
I.V. infusion (pulsatile injections 
are shown to be even more 
effective)
Metabolized by kidney and 
liver
Blood T1/2 – near 6 min
In plasma destroyed by 
oxytocinase secreted by 
pregnant uterus and placenta
1IU = 2 mg of pure hormone

Pharmacodynamics: stimulate 
contractility of pregnant uterus 
acting via releasing of stored 
Ca2+ and increasing of calcium 
sensitivity (inhibition of myosin 
phosphatase)

Contraindications: 
inconsistency of the size of the 
fetus and pelvis, oblique and 
lumbar position of the fetus, 
caesarean section in history.
Adverse effects: hypotension, 
fluid retention, hyponatremia, 
fetal dystress, uterine rupture

https://www.slideshare.net/arkam741/drugs-action-on-uterus


Uterotonins

Ergot alcaloids
(Ergometrine, Ergotal)

Pharmacokinetics:
Completely absorbed orally
I.V. infusion reduce the onset time to 1-2 min
Partially metabolized by kidney and secreted in urine
Blood T1/2 – 1-2Hrs

Pharmacodynamics: increase the strength, duration
and frequency of contraction by agonistic activity o 5-
HT2 serotonin receptors and α1-adrenergic receptors.
Used for treatment of PPH

Contraindications: before the 3rd stage of labor,
hyperteinsion, preeclampsia, eclampsia, porphyria,
vascular diseases, threatened spontaneous abortion,
liver and kidney diseases, sepsis
Adverse effects: risk of fetal distress and compression
uterine rupture, decrease in milk secretion

Claviceps
purpurea, 
fundus



Uterotonins
Prostaglandins

PGE1 - Misoprostol
(PGE2 - Dinoprostone, 
PGF2alfa  - Dinoprost) 

Pharmacokinetics:
Effective when I.V. infusion (dinoprost), orally or
intravaginally (dinoprostone). For misoptrostol the
sublingual route also causes uterine contractions at a
rate equivalent to vaginal administration and has less
variation in absorption
Misoprostol itself is not present in plasma but is rapidly
converted by de-esterification to its free acid. Further
metabolic conversion occurs over time via beta-
oxidation of the alpha side chain, omega-oxidation of
the beta side chain and reduction to the prostaglandin
F analogs.

Pharmacodynamics: increase the strength of
contraction, cause cervical ripening and sensitize uterus
to oxytocin by acting in a paracrine or autocrine
manner, mediating their functions by binding to
different G protein coupled receptors (GPCRs).
Suppress progesterone synthesis.

Contraindications: cardiac, renal and pulmonary
(asthma) and hepatic disorders, glaucoma

Adverse effects: risk of fetal distress and compression
uterine rupture, vascular and bronchial constriction,
tachycardia, fever



Tocolytics
VOCC (L-type) antagonists 

(Nifedipine)

Pharmacokinetics:
Nifedipine is almost completely absorbed
from the gastrointestinal tract as shown by
plasma levels after sublingual, oral, and
rectal administration. Because of
presystemic metabolism, the bioavailability
is about 56% to 77%. I.V. infusion is followed
by biphasic elimination.
Nifedipine is metabolized in liver to two
major derivatives and excreted in urine.

Pharmacodynamics: reduce contractions of
uterus due to the blockade of calcium inflow
through the voltage-operated ion channels
thus preventing activation of calmodulin
and cross bridges formation between actin
and myosin. Prevent the spread of action
potentials in a tissue

Contraindications: cardiac disorders

Adverse effects: hypotension, tachycardia

Wray, S., Burdyga, T.V., Noble, D., Noble, K., Borysova, L., & Arrowsmith, S. 
(2015). DOI:10.1111/apha.12431

https://doi.org/10.1111/apha.12431


Tocolytics
β2- adrenergic agonists

(Salbutamol, Terbutaline, Ginipral, 
Ritodrine)

Pharmacokinetics:
Effective when I.V. infusion and orally.
Desensitization of receptors is typical
and β2 agonists are not effective for
maintenance therapy after preterm
delivery has been abated. These drugs
are metabolized in the liver by sulfate
conjugation and excreted with bile and
urine.

Pharmacodynamics: decrease the force
of contraction after binding to GPCR and
further activation of adenylyl cyclase,
cAMP formation and PKA activation that
leads to the drop of intracellular calcium
.

Contraindications: cardiac disorders,
thyrotoxicosis, hypokalemia

Adverse effects: risk of hypotension and
tahcycardia, pulmonary
edema,hyperglicemia



Tocolytics
Oxytocin antagonists

(Atosiban)
Pharmacokinetics:
Effective when I.V. administered. Plasma T ½ - 18 
min 
Atosiban is metabolized in the liver by sulfate 
conjugation and excreted  with bile and urine. 

Pharmacodynamics: decrease the force of 
contraction and slower theirs development by 
competitive blockade of the oxytocin receptors.

Contraindications: Gestational age below 24 or 
over 33 completed weeks; Premature rupture of 
the membranes >30 weeks of gestation ; 
Abnormal foetal heart rate;  Antepartum uterine 
haemorrhage requiring immediate delivery; 
Eclampsia and severe pre-eclampsia requiring 
delivery; Intrauterine foetal death; Suspected 
intrauterine infection; Placenta praevia; 
Abruptio placenta

Adverse effects: nausea, vomiting, hypotension, 
skin rashes

Arrowsmith, S. and Wray, S. (2014) doi:10.1111/jne.12154

https://doi.org/10.1111/jne.12154


Tocolytics
Inhibitors of prostaglandins

Synthesis 
(NSAIDs, Indometacin)

Pharmacokinetics:
Effective when orally or rectally given. Apparent
clearance increases in pregnant women due to
differences in absorption, increased urinary
excretion, decreased albumin concentrations, or
more extensive hepatic metabolism of the drug
during pregnancy. The biotransformation of
indomethacin to O-desmethylindomethacin is
primarily catalyzed by cytochrome P450 in liver
where further glucuronidation occurs.

Pharmacodynamics: suppress prostaglandins
synthesis, inhibiting the enzymes and pathways
of production and thereby reduce myometrial
contractions.

Contraindications: a heart attack, a stroke
heart disease, high cholesterol, high blood
pressure, diabetes

Adverse effects: for mother: indigestion,
dizziness, heartburn, nausea, vomiting
vaginal bleeding, excess amniotic fluid, inflamed
stomach lining; for fetus: bleeding in the heart,
high blood pressure, kidney problems, jaundice



Tocolytics
Magnesium sulfatePharmacokinetics:

Intravenous bolus, infusion and I.M.
administration are effective. The onset of
action is 1-2 min. Magnesium is not
metabolized and is excreted in urine and
breast milk. Crosses the placenta to the fetus.

Pharmacodynamics: reduce myometrial
contractions by decreasing Ca2+ entry and
possibly SR Ca2+ release. Magnesium induces a
dose dependent decrease in [Ca2+]i and force
in spontaneously and oxytocin-induced
contracting pregnant human myometrium. It
also may decrease the generation of
phospholipase-C and hence IP3 generation
and stimulate translocation of PKC from
cytosol to the cell membrane.

Contraindications: low amount of calcium in
the blood, myasthenia gravis, a skeletal
muscle disorder, progressive muscle weakness
with carcinoma, kidney disease with reduction
in kidney function.
Adverse effects: respiratory depression,
cardiac arrest, impaired neuromuscular
transmission, increased bleeding, fetal
bradycardia and risk of parathyroid glands
inhibition

Wray S., Prendergast C. (2019) doi.org/10.1007/978-981-13-5895-1_10 



Tocolytics
NO donors (Nitroglycerine) Pharmacokinetics:

Transdermal application.

Pharmacodynamics: NO increases levels of
cGMP and PKG and can thereby affect several
pathways associated with relaxation. Taking
into account that cGMP does not relax the
uterus, NO must be effecting another pathway
– possibly via K channel-mediated mechanism.

Contraindications: hypotension
Adverse effects: low blood pressure

Progesterone 
Pharmacokinetics: vaginal application, oral pills

Pharmacodynamics: maintains the pregnant state and promotes quiescence.
Progesterone acts through its binding to nuclear receptors when alters gene
expression bringing about long-term changes in the contractile phenotype of
the myometrium. Progesterone inhibits phosphodiesterase PDE4, the
enzyme responsible for cAMP inactivation, thereby increasing [cAMP].
Direct, rapid tocolytic effects of progesterone are associated with membrane
PReceptross that couple to intracellular signalling pathways, although its
exact mechanism of action is unclear.

Contraindications:

Adverse effects: constipation, fever



Thank you for attention 


