

· Drugs Producing Contraction (Oxytocic Action):

· Oxytocin

· Ergot Alkaloids

· Prostaglandins (PGE2, PGF2-alpha)

· Drugs Producing Relaxation (Tocolytic Action):

· Beta agonists (Ritodrine): Selective 2 receptor agonist. It’s used as a specific uterine relaxant.
· Calcium Channel Blockers (Nefidipine)
· Prostaglandin Inhibitors (Nonsteroidal Anti-Inflammatory Drugs)

Oxytocin

· Synthesis:

· It’s a peptide hormone secreted by the posterior pituitary gland.

· Other sites of synthesis include luteal cells of the ovary, endometrium, and placenta.

· Oxytocin secretion occurs by sensory stimulation from cervix, vagina, or sucking of the breast (during sexual intercourse).

· Mechanism of Action:

· The interaction of endogenous or administered oxytocin with myometrial cell membrane receptor promotes the influx of calcium from extracellular fluid and from sarcoplasmin reticulum into the cell. This increase in cytoplasmic calcium stimulates uterine contraction by activation of myosin light-chain kinase.
· Physiological Role of Oxytocin:
· UTERUS:

· It stimulates both frequency and force of uterine contraction. These are highly dependent on estrogen.

· These contractions resemble the normal physiological contractions of the uterus (contraction followed by relaxation).

· Progesterone antagonizes its effect.

· Immature uterus is resistant to oxytocin.

· Uterus at term is more sensitive to oxytocin than at early pregnancy.

· The sensitivity increases to 8 fold in the last 9 weeks and 30 times in early labor.

· Clinically, oxytocin is given only when the uterine cervix is soft and dilated.

· Oxytocin-induced myometrial contractions can be inhibited by beta agonists, magnesium sulfate, or inhalation anesthetics. 

· BLOOD VESSELS:

· It’s a powerful constrictor of umbilical arteries and veins. This may suggest its role in their closure at birth.
· Large doses of oxytocin cause relaxation of vascular smooth muscles resulting in a decrease in systolic and diastolic blood pressure. (Reflex tachycardia often occurs).

· BREAST:

· Stimulation of the breast by sucking or mechanical manipulation induces oxytocin secretion causing contraction of myoepithelial cells surrounding mammary alveoli leading to milk ejection.

· Pharmacokinetics:

· NOT effective orally.

· Administered intravenously.

· Can be taken as a nasal spray.

· NOT bound to plasma proteins.

· Catabolism occurs in the liver and kidneys.

· Half-life = 5 minutes

· Diagnostic Uses:
· Oxytocin Challenge Test:

· In patients whose pregnancy holds increased risk for maternal or fetal complications (maternal diabetes or hypertension). This test can be used to assess fetal well-being and may warrant for immediate Caesarian delivery. 

· Therapeutic Uses:

· Induction of Labor:

· Premature rupture of membranes

· Intrauterine growth retardation

· Placental insufficiency as in diabetes and preeclampsia

· Uterine inertia

· Incomplete abortion

· Postmaturity

· Postpartum Uterine Hemorrhage:
· Slow IV injection (5 mlU). We can increase the dose if needed.

· Impaired Milk Ejection:

· One puff in each nostril. 2-3 minutes before nursing.

· Side Effects:

· Uterine rupture
· Fetal death

· Water intoxication

· Hypertension

· Neonatal jaundice

· Hypotension and reflex tachycardia
· Uterine hyperstimulation leading to uterine tetany

· Contraindication:
· Hypersensitivity

· Prematurity

· Placental abnormalities

· Abnormal fetal position

· Evidence of fetal distress

· Previous uterine surgery (precaution)

· Cephalopelvic disproportion

· Trauma to the mother or fetus

Ergot Alkaloids

	Ergometrine – Ergonovine (USA) - Methylergonovine


· They are alkaloid derivatives which induce tetanic contractions of the uterus WITHOUT relaxation in between. These don’t resemble the normal physiological contractions.

· They cause contraction of the uterus as a whole (fundus, cervix).

· Pharmacokinetics:
· They are absorbed orally from the GIT.

· Caffeine improves their oral absorption.

· They are absorbed from the rectum. (Intramuscular injection is the most common route of administration)

· They are extensively metabolized in the liver.

· 90% of the metabolites are excreted in bile.

· Their duration of action is 24 hours.

· Ergonovine is rapidly absorbed after oral administration. It’s metabolized and eliminated more rapidly than ergometrine.
· Pharmacodynamics:
· Effects on Uterus:

· With SMALL doses, they cause rhythmic contraction (force and frequency of contraction increase followed by normal relaxation).

· With LARGE doses, they induce powerful and prolonged contraction.

· Vasoconstriction

· Clinical Uses:

· Postpartum Hemorrhage:

· Ergonovine is more selective in affecting the uterus, and it is the agent of choice in obstetric applications and less toxic than other ergot derivatives.

· Side Effects:

· Hypertension

· Headache

· Nausea

· Gangrene

· Angina

· Vomiting

· Vasoconstriction of peripheral blood vessels (toes & fingers)

· Contraindications:
· First & second stages of labor
· Vascular diseases

· Impaired hepatic and renal functions

· Precautions:
· Cardiac disease

· Hypertension

· Multiple pregnancy

Prostaglandins

· Mechanism of Action:
· They are significantly synthesized in the endometrium and myometrium.

· They cause contraction of both, the nonpregnant and pregnant uterus, but the sensitivity increases with gestation.

· They play a significant role in dysmenorrhea and menorrhagia.

· They promote a series of coordinated contraction of the body of the uterus along with relaxation of the CERVIX.

· They increase the uterine tone.

· They can expel uterine contents in early pregnancy.

· Therapeutic Uses:
· Induction of labor

· Induction of abortion

· Postpartum hemorrhage

1- Dinoprostone
· It’s a synthetic preparation of PGE2.

· It’s administered vaginally for inducing abortion, missed abortion, softening of the cervix, and for induction of labor.

· It can stimulate the uterine contraction throughout pregnancy.

· It directly affects the collagenase of the cervix, increases the level of proteoglycans, thereby softening the cervix.

· It’s metabolized in local tissues and on first pass through lungs (about 95%).

· The metabolites are excreted in urine.

· Plasma half-life = 2.5-5 minutes

· Preparation of dinoprostone:
· For induction of labor, it’s available as gel or as controlled release formulation.
· For abortifacient purposes, the recommended dose is 20 mg as vaginal suppository repeated after 3-5 hours.

· Softening of the cervix at term single vaginal insert or gel is administered every 6 hours.

· Side Effects:
· Nausea, vomiting

· Diarrhea

· Flushing

· Abdominal pain

· Bronchospasm

· Hypotension, hypertension

· Syncope

· Contraindications:
· Mechanical obstruction to delivery

· Fetal distress

· Predisposition to uterine rupture

· Precautions:
· Asthma

· Multiple pregnancy

· Glaucoma

· Uterine rupture

Uterine Relaxants

1- Agonists
· Mechanism of Action:

· They bind to beta receptors, activate adenylate cyclase, increase the level of cAMP, thereby reducing intracellular calcium levels and decrease the sensitivity of actin-myosin contractile unit.

· Side Effects:
· Tremors

· Nausea, vomiting

· Flushing

· Sweating

· Tachycardia

· Arrhythmias

· Hypotension

· Hyperglycemia

· Hypokalemia

· Clinical Uses: To prevent premature labor.
2- Calcium Channel Blockers
· They cause relaxation of the myometrium.
· They markedly inhibit the amplitude of spontaneous and oxytocin-induced contractions.

· Clinical Uses: To delay or prevent preterm labor.
· Unwanted Effects: hypotension, flushing, headache, constipation, peripheral edema, coughing, wheezing, pulmonary edema.
3- Prostaglandin Inhibitors
	Aspirin, Indomethacin, Ibuprofen


· The depletion of prostaglandins prevents stimulation of the uterus.

· Side Effects: Ulceration, premature closure of ductus arteriosus.
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