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PARTURITION 
*Definition: 

• Uterine contractions that lead to expulsion of the fetus to extra uterine 
environment, and this happen at the end of pregnancy. 

• Towards the end of pregnancy, the uterus become progressively more excitable and 

develops strong rhythmic contractions that lead to expulsion of the fetus. 

• Uterus is spontaneously active, mean excitation and contraction of the uterus occur at the 

end of the of the pregnancy. 

• Spontaneous depolarization of pacemaker cells . 

•Gap junctions spread depolarization. 

• The exact cause of the increased activity of the uterus is not known, but there are 2 

factors will initiate the depolarization or contraction of uterus: 

1- Hormonal changes. # that cause increased excitability of the uterine musculature. 

2- Mechanical changes. 

 

* Hormonal changes: 

1- Estrogen→ stimulate uterine contractility. #because estrogens increase the number of 

gap junctions between the adjacent uterine smooth muscle cells, but also because of other poorly 

understood effects. 

2- Progesterone→ inhibit uterine contractility. #thereby helping to prevent expulsion of 

the fetus. 

- That’s why during first and second part of the pregnancy, mostly we have 

progesterone.. while the last term of pregnancy, mostly estrogen more than 

progesterone.  

- From 7th month till term: 

..Estrogen+ Progesterone are secreted, but gradually, estrogen secretion increase more 

than progesterone and this is why estrogen/progesterone ratio is gradually increase. 

 

 

This sheet has been rearranged to include slides information and doctor's notes. 

Anything after #are extra notes from the book for better understanding 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This diagram shows functions of Gonadotropin hormone 

which produce by the placenta. 

**Functions of hCG: 

1-Produced by syncytiotrophoblasts (8-9 d after fertilization). 

2-Maintains corpus luteum beyond normal lifespan. 

3-Stimulates secretion progesterone and estrogen from CL. 

4-Stimulates essential DHEA-S in fetal zone of adrenal gland. 

5-Stimulates testosterone production in male fetus. 

6-hCG receptors in endometrium and myometrium can 

inhibit contractions produced by oxytocin. 

7-Immunosuppressant. 

 

 

• Estrogen 
▲ GAP junctions with                   
onset of labour. 
▲ Oxytocin receptors. 
▲ Prostaglandins 

Hormonal balance b/w estrogen and progesterone  

** oxytocin:  

secreted by the neurohypophysis # 

•at the end of the pregnancy…Dramatic 
▲of oxytocin receptors (200 folds) 

•Increase in oxytocin secretion at labor. 

•Oxytocin increase uterine contractions by: 

s which are on its receptor Directly-     
present on endometrium.         

                   by stimulating prostaglandin  Indirectly-     
production.  

 

**Prostaglandins: 

.rauterineintThey are produced mainly in  • 
•Central role in initiation & progression of 
human labor. 

 
•Oxytocin and cytokines stimulate its 
production. 

 
•Prostaglandin stimulate uterine 
contractions by: 
 -Direct effect→ Through their own 
receptors 
-Indirect effect→ upregulation of oxytocin 
receptors   

  

• Progesterone  
▼ GAP junctions 

▼ Oxytocin receptor 

▼prostaglandins. 

▲ resting membrane                  
potential 



 

** Effect of fetal hormones on uterus 

1-Fetal pituitary secrete oxytocin which might play a role in uterine excitation. 

2-fetal adrenal glands secrete cortisol also can stimulate uterus. 

3- Fetal membrane secrete prostaglandins. 

 

 

Mechanical changes 

It depends mainly on stretching of the uterine and the cervix. 

he uterine muscleStretch of t -1 

   •Increases contractility:   

-Fetal movements. #which will cause intermittent stretch. 

 -Multiple pregnancy. 

# Note especially that twins are born, on average, 19 days earlier than a single child, which emphasizes 

the importance of mechanical stretch in eliciting uterine contractions. 

  Stretch of the cervix -2 

• Increases contractility (reflex) 

 -Membrane sweeping & rupture (induction contraction)   

 -Fetal head  

# obstetricians frequently induce labor by rupturing the membrane so the head of the baby stretches 

the cervix more forcefully than usual or irritates it in other ways. 

 

 •Positive feedback mechanism: 

The child pushes on the cervix  -this stretch will 

send signals to the brain which will cause positive 

feedback mechanisms from the brain to the 

pituitary to secrete oxytocin, oxytocin stimulate the 

uterus to contract, and pushing the baby more, the 

cervix dilated more, the stretch send signals to the 

brain more and release oxytocin more and so on… 

this continues until the baby is delivered. 

 



Phases of parturition 

• Phase 0: 

From conception to beginning of labor; uterus is relaxed (quiescent). 

• Phase 1: 

Activation: expression of contraction proteins. 

• Phase 2: 

Stimulation:  stage 1& stage 2 of labor cervical dilatation & expulsion of fetus. 

• Phase 3: =stage3 of labor 

Delivery of the placenta and uterine involution. 

 

 

 

  

 

*Uterotrophin: Causing an effect on the uterus. 

*Uterotonic: Is an agent used to induce contraction or greater tonicity of the uterus. 

 -Uterotonics are used both to induce labor, and to reduce postpartum hemorrhage. Some    

. uterotonics act as analogues of oxytocin (OXT) 

At the 

beginning of 

the pregnancy 

Phase 0  

Phase 1 Phase 2 

-Uterotonins mean 

initiate or produce 

or effect on the 

uterine muscle.  

Phase 3 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Braxton-Hicks contractions -- irritability of uterine muscle -- 

During most of the months of pregnancy, the uterus undergoes periodic episodes of weak 

and slow rhythmical contractions called Braxton Hicks contractions. These contractions 

become progressively stronger toward the end of pregnancy; then they change suddenly, 

within hours, to become exceptionally strong contractions that start stretching the cervix 

and later force the baby through the birth canal, thereby causing parturition. This process is 

called labor. 

True labor has circadian rhythm, peaks between 12 midnight and 5 am. 

“labor pains” -- due to ischemia of uterine muscle in early stage, then stretch of cervix, 

perineum, vagina. 

 

Phase of parturition 

Phase 0:   

quiescent uterus: associated with  

Increased cAMP,  due to progesterone, 

relaxin, prostacyclin,  

PTH-related peptide, NO 

 

Phase 2 (stimulation) 

-Occurs in last 2-3 gestational weeks  

- Increase in synthesis of  

Cytokines  

 Prostaglandins 

Oxytocin 

-Includes 2 stages: 

Stage 1 

Stage 2 

 

Phase 1 (activation) 

-Occurs in third trimester (last 3 month) 

-Promote a switch from quiescent to active uterus 

- Increase excitability & responsiveness to stimulators by:   

 Increase G protein and Oxytocin receptors 50 time. 

- Uterus responsive to uterotonin. 

- Dilation of cervix. 

Phase 3 (uterine involution) 

-Pulsatile release of oxytocin. 

- Delivery of the placenta. 

- Involution of the uterus: 

Occurs in 4-5 weeks after delivery 

Lactation helps in complete involution 

 



# One might ask about the many instances of false labor, in which the contractions become stronger 

and stronger and then fade away. Remember that for a positive feedback to continue, each new cycle of 

the positive feed- back must be stronger than the previous one. If at any time after labor starts some 

contractions fail to re-excite the uterus sufficiently, the positive feedback could go into a retrograde 

decline and the labor contractions would fade away. 

 

**Parturition: Denotes the whole process by which the baby is born. 

•Mechanics: 

- Contractions start at the fundus and spreads to the lower segment. 

-The intensity of contractions is strong at the fundus but weak at the lower segment. 

-In early stages of labor 1 contraction/ 30 minutes. 

-As labor progress 1 contraction/ 1-3 minutes. 

# the intensity of contraction increases greatly, with only a short period of relaxation between 

contractions. 

-Abdominal wall muscles contract. 

# The combined contractions of the uterine and abdominal musculature during delivery of the baby cause 

a downward force on the fetus of about 25 pounds during each strong contraction. 

-Rhythmical contractions allows blood flow. 

 

**Labor: (mainly the last part of parturition and expulsion the baby) Strong uterine 

contractions, cervical dilatation, forcing the fetus through the birth canal.   

During pregnancy: • 

 rdks) 3Periodic episodes of weak and slow rhythmical uterine contractions (Braxton Hic -
trimester. 

rds end of pregnancy:Towa • 

- Uterine contractions become progressively stronger & regular. 

- Suddenly uterine contractions become very strong leading to: 

       cervical effacement and dilatation 

 

              

 

 

Thinning of the cervix during labor 

Three “P’s” 

-Powers  

        Uterine activity 

-Passage  

-Passenger (baby) 



 

 

 

Stages of Labor: 

* Stage 1: contraction+dilatation.. 

Commences with the onset of labor with increase uterine contraction and terminates when 

the cervix has reached full dilatation (10 cm) and membranes ruptured (lasts 8-24 hours). 

# in the first pregnancy(8-24h) but often only a few minutes after many pregnancies. 

 

•Dilation:  

Uterine contractions begin and increase 

 Cervix softens and effaces (thins) 

Cervix becomes dilated 

Full dilation is 10 cm 

The amnion ruptures (“breaking the 

water”) 

Longest stage at 6–12 hours 

Maximum dilatation of the cervix is 10com 



*Stage2: expulsion of the baby.. 

-Stage of expulsion begins at full cervical dilatation and ends with expulsion of the 

fetus (lasts 1-30 minutes). 

•Expulsion: 

Infant passes through the cervix and vagina 

Can last as long as 2 hours, but typically is 50 

minutes in the first birth and 20 minutes in 

subsequent births 

Normal delivery is head first (vertex position) # In 

more than 95 percent of births. 

Breech presentation is buttocks-first. # Entering the 

birth canal with the buttocks or feet first is called a breech 

presentation.  

 

* stage 3: expulsion of the placenta: 

Begins with the delivery of the child and ends with the expulsion of the placenta. 

(for 10-45 minutes after birth of the baby). 

The uterine muscle fibers arranged in figures of eight around the Blood Vessels so 

the contraction after delivery constrict the vessels that had supply the placenta 

and vasoconstrictors prostaglandin formed at the placenta separation site cause 

additional vessel spasm.     

• Placental stage 

Delivery of the placenta. 

Usually accomplished within 15 

minutes after birth of infant. 

Afterbirth—placenta and attached 

fetal membranes.   

All placental fragments should be 

removed to avoid postpartum 

bleeding. 

   -Because any fragments remain in 

the uterus mostly lead to the postpartum bleeding.  

 



INVOLUTION OF UTERUS 

-Develop during 4-5 weeks after labor and if the mother lactate, uterus may become as 

small as before pregnancy. 

- During early involution of the uterus the placenta site on endometrium surface autolyzes 

causing a vaginal discharge known as lochia which is first bloody # and then serous in nature and 

continues for a total  of about 10 days. Then the endometrial surface become re-epithelialized 

and ready for normal sex life. 

 

 

 

 

LACTATION 
- it is mean nursing of the baby. 

**Definition: is the production and secretion of milk by the mammary glands. 

**Stages of Lactation: 

1.Mammogenesis: Breast development from birth until during pregnancy. Prolactin, 

Estrogen, progesterone, placenta lactogen, and adrenocorticotropic hormone 

2.Lactogenesis: Creation of milk (hormones Prolactin, insulin, cortisol and thyroxin)  

Stage 1. Between midterm and 2days after birth. 

Stage 2. Between 2days and 8days postpartum. 

-Change of mammary epithelial cells from non-secretory state to secretory state. 

3. Galactopoiesis: Production and maintenance of    

    milk, from 9days until wean. (Prolactin, Thyroxine, Insulin, cortisol, Insulin like growth  

    factors) 

4. Involution: When breast stop making milk entirely after weaning. 

 

 

 

 

 

 



Structures of the Mammary Gland 

Each breast consists of 12~20 lobes of secretory tissue.. 

  a.  Each lobe has one lactiferous duct 

  b.  Lobes (and ducts) arranged radially 

  c.  Lobes composed of lobules 

  d.  Lobules comprise alveoli 

**Ductal System: 

Alveolar Tubule 

Secondary tubule  

Mammary duct 

Ampula (lactiferous sinus) 

Lactiferous duct 

 

 



 

 

1- Breast development (mamogenesis): 

• During puberty  

Estrogen stimulate proliferation of ducts # estrogens of 

the monthly female sexual cycle and deposition of fat #to 

give the breasts mass. 

Progesterone stimulate development of lobules. 

• During pregnancy 

Complete development of glandular tissue. 

 

 

 

 

 

 



**Endocrine system plays a major role in synchronizing development (mamogenesis) and 

function (lactogenesis) of mammary gland with reproduction. 

•Three categories of hormones: 

direct effect-Reproductive hormones (endocrine)-1 

Estrogen, progesterone, prolactin, oxytocin and hPL (Human placental lactogen) 

  

 

 

*Although estrogen and progesterone are essential for physical 

development of the breasts, they inhibit actual secretion of milk, and 

that is why during nursing period feeding of the baby, estrogen and 

progesterone are inhibited. 

 

Metabolic hormones (endocrine)-2 

GH, corticosteroids, thyroxin, PTH and insulin. 

Mammary hormones (autocrine)-3 

 Leptin which secreted from adipose tissue. 

 

**Prolactin: 

- Its level increases during pregnancy # from the fifth week of pregnancy until birth of the baby 

risen to (10-20 times). 

- Its main function is milk production. 

- It is controlled mainly by hypothalamic hormone 

      PIH (Dopamine): Prolactin inhibitor hormone 

# has exactly the opposite effect of estrogen and progesterone and promotes milk secretion. 

# Immediately after the baby is born, the sudden loss of both estrogen and progesterone secretion 

from the placenta allows the lactogenic effect of prolactin from the mother’s pituitary gland to 

assume its natural milk- promoting role, and during the next 1 to 7 days, the breasts begin to secrete 

copious quantities of milk instead of colostrum. 

** Human placental lactogen HPL(placenta): 

-Facilitate mammogenesis 

-Delays milk production 

Growth & branching of 

ductal system (with GH) 

Fat deposition in the 

stroma 

Growth of lobule-alveolar 

system (budding of                        

alveoli and secretory changes 

in epithelial cells) 



 

 

 

2- Stages of lactogenesis 

Lactogenesis: cellular changes by which mammary epithelial cells are converted from a non-

secretory state to a secretory state. 

• Suckling stimulates milk secretion with expansion of alveolar epithelium. 

• Lactation is maintained by emptying of milk, If the there is no emptying, the breast will fill 

in milk and the formation of the milk will decrease. 

• Hormones involved:  

1- Progesterone (suppresses milk secretion). 

2- Growth hormone. 

3- Glucocorticoids (Cortisol). 

4- Prolactin and/or placental lactogen -milk 

production- 

5-Oxytocin (milk let-down) it contracts the 

myoepithelial so that it will push and squeeze the 

milk from alveoli to the duct to be ejected. 



Regulation:ormonal H** 

•Metabolic hormones (direct effect): 

- GH  

Its secretion is stimulated by progesterone.   

Increases production of IGF-1 (insulin like growth factor) by the liver. 

- Corticosteroids 

Increases during pregnancy (fivefold)   

Involved in breast development (permissive action on milk protein synthesis) 

- Thyroxin 

Essential for milk production 

Thyroxin & TSH level decreases during lactation 

-Insulin 

Low during lactation 

Shunt of nutrients from storage depots to milk synthesis 

 

 

 

 

 

 

 

 

 

 

 

Mamogenesis  Lactogenesis  Galctopoesis 



 **These information are from google(kellymom.com) to better understand the 

previous picture. 

Milk production doesn’t start out as a supply and demand process. During pregnancy 

led this is cal –, milk supply is hormonally driven and the first few days postpartum

. Essentially, as long as the proper hormones are in place, mendocrine control syste the

mom will start making colostrum about halfway through pregnancy (Lactogenesis I) and 

.th40 hours after bir-her milk will increase in volume (Lactogenesis II) around 30 

pregnancy, the breasts are making colostrum, but high levels of During the latter part of 

progesterone inhibit milk secretion and keep the volume “turned down”. At birth, the 

L levels. delivery of the placenta results in a sudden drop in progesterone/estrogen/HP

al of progesterone in the presence of high prolactin levels cues This abrupt withdraw

 Lactogenesis II (copious milk production). 

After Lactogenesis II, there is a switch to the autocrine (or local) control system. This 

.Itogenesis IIroduction is also called Lacmaintenance stage of milk p 

 

 

3-Galactopoeisis 

*Definition: Galactopoeisis is defined as the maintenance of lactation once 

lactation has been established. 

* Role of Hormones 

-Prolactin: Milk production.   

-Growth Hormone: support increase in synthesis of lactose, protein, and fat in the 

mammary gland. 

-Glucocorticoids: galactopoeitic in physiological doses. 

-Thyroid Hormones: galactopoeitic 

- Ovarian Hormones:   

   Estrogen in very low doses is galactopoietic.  

   Progesterone alone has no effect on galactopoeisis because there are no progesterone 

receptors in the mammary gland during lactation. 

 

 

 

. any substance that stimulates cgalactopoieti

)☺(from google .the production and flow of milk 



The most critical time in the establishment of lactation is its onset, 

during the transition from pregnancy to lactation, a period now called 

secretory activation (previously termed lactogenesis stage II). 

 

Hormonal Requirements for Secretory Activation ** 

The major inhibitor of milk production during pregnancy is progesterone. 

Once birth occurs, a developed mammary epithelium, the continuing presence 

of high levels of prolactin, and a fall in progesterone are necessary for the onset 

of copious milk secretion. 

 

Milk production is a "use it or lose it" process. 

The more often and effectively the baby nurses, the more milk will be produced. 

Milk production <100 ml/day in day 1 postpartum. 

Milk production by day 3 reaches 500 ml/day. 

 

Suckling reflexes 



 

*lactose milk is little bit higher in human than in cow’s milk. 

*water and fat nearly the same. 

*casein higher in cow’s milk. 

*lactalbumin and other proteins slightly higher in cow’s milk. 

1.Antibodies and other anti- infection agents are secreted in the milk. 

2.Neutrophil and macrophages cells also secreted. 

3.Particularly antibodies and macrophages that destroy ESCHERICHIA 

COLI (E COLI) bacteria which can cause lethal diarrhea in newborns. 

 

 


