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#7 Physiology of labor

Objectives:

Definition of labor.

Factors that trigger the onset of labor.

Hormonal changes that precede and accompany labor
Phases of uterine activity

Clinical stages of labor.
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Introduction to Parturition(labor)

Definition of labor:

Uterine contractions that lead to expulsion of the fetus to extrauterine environment.

Towards the end of pregnancy the uterus become progressively more excitable and develops strong
rhythmic contractions that lead to expulsion of the fetus.

Labor is a process which happens at the end of a pregnancy (usually week 40) normally 37-40 weeks.

Normal uterine contraction:
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Uterus is spontaneously active.contract & relax by its own without any hormonal or neural stimuli.
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Spontaneous depolarization induced by :pacemaker cells(kajal like cells).
Gap junctions spread depolarization. Connexin 43 (a protein responsible for gap junctions)

Factors that trigger the onset of lIabor:

Exact trigger is unknown,

Hormonal changes.

Spontaneous action potential
induced by pacemaker potential
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Nonpacemaker
smooth muscle cell

Gap junction

Mechanical changes. Cause GRADULL contraction of the uterus

1) Hormonal changes:

Increased ratio of estrogens to progesterone

Functions of Progesterone:
Progesterone inhibit uterine contractility by:
o |GAP junctions
o 1 Oxytocin receptors
o |prostaglandins
¢

Tresting membrane Potential(maing the
uterine ms more difficult to excite).

Functions of Estrogen:
Estrogen stimulate uterine contractility by:

o TGAP junctions with onset of labour NOT before Js
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o TOxytocin receptors

o TProstaglandins

From 7th month till term: term=birth

uterine relaxation will decrease.

contractility of the uterus)

o Progesterone secretion remain constant. but the sensitivity of receptor to progesterone will decrease therefore the

o Estrogen secretion continuously increase.
O Increase estrogen/progesterone ratio(at least partly responsible for the increased

Oxytocin

Prostaglandins

at the last few months of pregnancy:

o Dramatic T of oxytocin
RECEPTORS,leads to: GRADUAL
transition from passive relaxed to active
excitatory muscle (Tresponsiveness).

atlabor:

o Increase in Oxytocin SECRETION from
post. pituitary. but not before labor i s3Y5l J3
Lk 5 i

o Oxytocin increase uterine contractions
by:

» Directly on its receptors.
» Indirectly by stimulating
prostaglandin production.

o Central role in INITIATION & progression of
human labor.
o Locally produced (intrauterine).

o Oxytocin and cytokines stimulate its production.
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o Prostaglandin stimulate uterine contractions by:
» Direct effect:
e Through their own receptors.
e Upregulation of myometrial gap
junctions.
* Indirect effect: Upregulation of oxytocin

receptors.
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Oxytocin plasma concentration is the same early in pregnancy and in late pregnancy, So

why we don’t have contraction in early pregnancy? Because we don’t have the receptors

for oxytocin.

Last few weeks of pregnancy, oxytocin receptors gradually increase and peak at labor.



2) Mechanical changes:

Stretch of the uterine muscle:

Stretch of the cervix:

o Simply stretching smooth muscle organs
usually increases their contractility.

o stretching or irritating the uterine cervix is
particularly important in eliciting uterine

ORI g5 s et (ol lally e ] contractions(Positive feedback mechanism)

m Fetal movements. m Fetal head.

m Multiple pregnancy .

m Membrane sweeping & rupture

Mechanics Of Labor

Uterine contractions:

During pregnancy Towards end of pregnancy

Uterine contractions become
progressively stronger.

Uterine contractions change
suddenly, within hours, to become

In 2nd trimester there is
Periodic episodes of weak
and slow rhythmic
uterine contractions

called(Braxton Hicks) strong contractions leading to:
cervical stretching and force the baby
through the birth canal.
Very imp point
The positive feedback theory: P o\
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Labor contractions obey all the principles of POSITIVE sy
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FEEDBACI{, always there’s positive feedback there’s NO negative feedback ‘:“ ol /;/\
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Stretching of the cervix causes the entire body of the K
uterus to contract. 2 Gantal sk ackes ek conrcton
3. Fundic contraction pushes baby down and stretches
cervix some more
4. Cycle repeats over and over again
Stretching of the cervix also causes the pituitary gland ek

to secrete oxytocin.




Initiation of Labor:

Baby moves deeper into mother’s birth canal. the Hypothalamus (s it atamus sends
stimulation from the fetal side is more powerful to start the labor ‘ impulses to posterior
. . n pituitary, where
Cervix of uterus is stretched. M, oxytocin is stored.
i ‘ ' (5) Posterior pitui
- pituitar:
Afferent impulses to hypothalamus. ( i bt e -

} 4 to blood; oxytocin

travels to uterine pituitary

Hypothalamus sends efferent impulses to
posterior pituitary, where oxytocin in stored.

(6) Uterus responds to
oxytocin by contracting
more vigorously.

Posterior pituitary releases oxytocin to blood; » (7) At birth, stretching

i i ‘ of cervix lessens and (3 Nerye impulses are
oxytocin stimulate the fundal part of the uterusto " geenerine” posiive eedback sent to hypothalamus.
ther's birth 3 ‘,
contract. mothersbit
i 2) Cervix of G
Contractions start at the fundus and spreads to bt el

the lower segment
The intensity of contractions is STRONG at the fundus but weak at the lower

segment the contraction of the fundus should be the STRONGEST.

Positive feedback mechanism continues to cycle until interrupted by birth of baby.

Facts about Labor Contraction:
In the early part of labor, the contractions might occur only once every 30 minutes.
As labor progresses, the contractions finally appear as often as once every 1 to 3 minutes

contractions abdominal wall muscle

oM 8 Al gy @by e (S8 ] ) Jua 5 138 plz help me!l, plz push ur abdomen!! plz push push
Rhythmical contractions allows blood flow,

Phases of Parturition (Uterine activity)

Involution

Inhibitors Uterotrophinsl |Uterot0nin5 I

- Progesterone Estrogen - Prostaglandin Oxytocin
- Prostacyclin + Gap junctions - Oxytocin - Prgstaglandins
(PGI2) + Receptors - TRrombin
- Relaxin + lon channels
- Nitric Oxide
- PTHrP
Quiescence Stimulation Involution
Phase O Phase 2 Phase 3




Phase 0 Phase 1 Phase 2 Phase 3
(Quiscent) (Activation) (Stimulation) (Uterine Involution)

Occurs during early pregnancy (J«l 4)v) there’s no
any stimulation.
Increase in cAMP level. Low Connectivity
Increase in production of:

Phase 0 O Prostacyclin (PGI2): cause uterine

. t relaxation.
Qu.lSCEI.l o Nitric oxide (NO): cause uterine
(sinactive) relaxation. -
O PTHrP:

inhibits uterine contraction.

Adapted from Smith, 2007

Occurs in third trimester.
Promote a switch from quiescent to active
uterus. Due to release of UTEROTROPHINS? (estrogens)

Phase 1 Increase excitability & responsiveness to High Connectvy
R stimulators by: s .
Activation . '
© GRADULL Increase expression of gap d
junctions / ,
0 Increase G protein-coupled receptors: 4
m Oxytocin receptors o
m Increase Prostaglandin receptors. o
'
Occurs in last 2-3 gestational weeKs. ( starts hours “Prostaglandin f /
or days before labor) and ends by delivery. x\
. . ) ngn T
Phase 2 Increase in synthesis of UTEROTONINS: Nt TN
- (hormones which make contraction) t ol |
Stimulation o Cytokines.
O Prostaglandins.
O Oxytocin.
this phase Includes 2 stages: Stage 1 &Stage 2
This phase followed by delivery
Phase 3
erine i elea 0Xytocin. & prostaglandin contract the uterus to prevent postpartum
Ut Pulsatile release of oxyt & land h
i i ing 4 lass
Involvement hemorrhage,also thrombin level will elevate to prevent prolonged bleeding 4
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Delivery of the placenta.
Involution of the uterus: b asal s Jlig sa )
O Occurs in 4-5 weeks after delivery.
O Lactation helps in complete involution.

Plz know that In the exam they will not ask you (phase 1, phase 2....) they will say quiescence,

activation, stimulation and involution.

1 Means hormone cause effect on uterus




Clinical Stages of Labor
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Mucus plug : .
Cervix Db g s S8l (Y 7z A (il( il
Vagina Effaced(thin)

Not efficed Effaced

Stage 1: Dilation

Cervix becomes dilated.

Full dilation is 10 cm.

Uterine contractions begin and increase.
Cervix softens and effaces (thins).

The amnion ruptures (“breaking the water”)

Longest stage at 6-12 hours

A very very very important stage. Stage 2: EXplusion . g« gt casl z 54
O Infant passes through the cervix and vagina.

0 Can last as long as 2 hours, but typically is 50 minutes in the
first birth and 20 minutes in subsequent births.

Fetal positions:

vertex position: Normal delivery is head first ., Jas cez
ol e 4l 994, étal Presentation

: : N A
breech presentation:: & )
the buttocks or feet first. 5 \

Stage 3: Placental stage

Delivery of the placenta
Uterus Ejection of the

e pacenta O Usually accomplished within 15 minutes after
. . T et 2085 3wl g (380 Uil (stie e (ial) ol L)
birth of infant. wsw ca 26t 468 15 I Lkl o s s (s e
ol o el LS 5 Dl Uy e 350 4 ) g
o Afterbirth—placenta attached to the fetal

membranes are delivered. gl

o All placental fragments should be removed to
avoid postpartum bleeding



SUMMARY

e labor:

Uterine contractions that lead to expulsion of the fetus to the extrauterine environment.
Spontaneous depolarization of pacemaker cells — gap junctions spread depolarization

e Factors that trigger the onset of labor:

Exact trigger is unknown

1- Hormonal changes : 2- Mechanical changes :
¢ Estrogen — stimulates uterine contractility by: ¢ Stretch of the uterine muscle — Increases
o increase gap junction, oxytocin receptors & contractility by:
prostaglandins. o Fetal movements & Multiple
pregnancy

¢ Progesterone — inhibit uterine contractility by:
o decrease gap junction, oxytocin receptors &
prostaglandins.
o increase resting membrane potential

¢ Stretch of the cervix — Increases contractility
(Positive feedback mechanism) by:
© Membrane sweeping & rupture
© Fetal head

e Phases of uterine activity

Phase 0 Phase 1 Phase 2 Phase 3
(quiescence) (activation) (stimulation) (uterine involution)

- during early pregnancy - third trimester - last 2-3 gestational weeks | - 4-5 weeks after delivery

- Increase in cAMP level - switch from quiescent to - Lactation helps in
active uterus complete involution

Increase in production of - Increase expression of Increase in synthesis of - Pulsatile release of

inhibitors : gap junctions uterotonins : oxytocin

- Prostacyclin and Nitric - Increase G protein- - oxytocin - Delivery of the placenta

oxide — uterine relaxation | coupled receptors: - prostaglandins

- PTHrP inhibits uterine oxytocin & PG receptors

contraction

Stage 1:
Dilation

e (linical Stages of Labor:

1) Dilation - Cervix becomes dilated (Full dilation is 10 cm)
- Longest stage at 6-12 hours

- Uterine contractions begin

- The amnion ruptures

2) Expulsion - Infant passes through the cervix and vagina

- 50 minutes in the first birth and 20 minutes in subsequent births
- Normal delivery is head first (vertex position)

- Breech presentation is buttocks-first

3) Placental - Delivery of the placenta within 15 minutes after birth
- All placental fragments should be removed to avoid postpartum
bleeding




MCQs

1. occurrence of uterine involution :
a. 4-5 weeks before delivery
b. 4-5 months after delivery
c. 4-5 weeks after delivery
d. 4-5 months before delivery

2. which of the following stimulate
prostaglandins production :

a. Prostacyclin

b. Cytokines

c. Estrogen

d. Nitric oxide

3. which of the following is longest stage of
labor :

Dilation

Expulsion

Placental

All of them have same duration

aoow

4. stretch which of the following cause positive
feedback mechanism :

a. fundus of uterine

b. body of uterine

C. cervix

d. viginal muscle

5. which of uterine phases have increasing of
CAMP level :

a. phase 0

b. phase 1

c. phase 2

d. phase 3

Answer Kkey:

6. Phase 1 of Parturition occurred in which
trimester :

First

Second

Third

All of them.

apop

7. Progesterone inhibits uterine contractility
through :

a. Increase oxytocin receptors
b. Decrease oxytocin receptors
c. Increase GAP junctions

d. Increase PGs

8. During which stage of labor postpartum
bleeding may happen if not accomplished
probably :

Explusion

Dilation

Vaginal stage

Placental stage

oo op

9. Prostaglandin stimulate uterine contractions
indirectly by:

Upregulation of oxytocin receptors
Downregulation of oxytocin receptors

Their own receptors

Upregulation of myometrial gap junctions.

apop

10 ntraction during labor start at :

. Co

a. Body of uterus
b. Cervix of uterus
c. Fundus of uterus
d. Vagina.
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