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Menstrual Cycle
(Ovarian & Uterine cycles)
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By the end of this lecture, students should be able to describe:

Recognize the hypothalamic- pituitary-ovarian-axis.

Describe the physiological phases of ovarian cycles.

Describe the changes that occur in the ovaries leading to ovulation.

Describe the development and the fate of corpus luteum.

Describe the normal phases of menstrual cycle.

Discuss the structural changes that occur in the endometrium during the menstrual cycle and explain
how these changes are hormonally controlled.

List the hormones of female reproduction and describe their physiological functions.

Describe the physiology of menopause and the disorders of menstruation.
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Physiologic Anatomy of The Female Sexual Organs

i .
lshmusof  Ovarian  Ovarian 1 » The picture shows the principal organs of the |

Perimetrium uterine tube  ligament  stroma i human female reproductive tract, including l

’A_‘ Ampullae of ! the ovaries, fallopian tubes (also called uterine !

_ falopian tube : tubes), uterus, and vagina. :

Mucosal folds | ;

ofuterinetube ;)  Reproduction begins with the development of ;

AN\ , I ova in the ovaries. In the middle of each !

e cavy 29 ) Finbrie : monthly sexual cycle, a single. ovum is :

Endomelrium e : expelled from an ovarian follicle into the :

. X/ : abdominal cavity near the open fimbriated :

Vyometrum : ends of the two fallopian tubes. ;

Uterosacral ligament Ovarian vessels | |

Cenvical canal Ovarian follicles 1 »  This ovum then passes through one of the !

Vagina Isthmus of teus \, ~ Gomus luteum : fallopian tubes into the uterus; if it has been :

| Cervix Broad lgament of uteus . fertilized by a sperm, it implants in the uterus, -

........ e o eeeeioicio—.o.o..i whereit develops into a fetus,a placenta,and
: Since the vagina in the middle between the urethra and the rectum, During delivery | | fetal membrane and eventually into a baby. !
i they put a catheter to evacuate the urinary bladder for easier delivery + enema to o L I

Lexpel the rectum contents to facelift the delivery. .



Layers of Uterine Wall

Spiral (coiled)
artery

Straight artery

Smooth muscle

Radial artery

Arcuate artery
Uterine artery —

Endometrium

Myometrium

Perimetrium

» Uterine wall, which is made up of three different
layers. There's the outer perimetrium, the middle
(muscular) myometrium (that's the thickest layer),
and the inner endometrium (thinner layer).

» But only one of these layers undergoes the changes
during the uterine cycle, and that's the
endometrium.

» The endometrial tissue itself is also made up of two
layers:

|. Basilar zone, which attaches the endometrium to
the underlying myometrium.

2. Functional zone, which is the part that changes
throughout the uterine cycle.



Introduction of Female Reproductive Physiology

» Monthly ovarian cycle:

In normal reproductive years of female there is a monthly rhythmical changes in the rates of secretion of female
hormones & corresponding physical changes in the ovaries & other sexual organs (menstrual / sexual cycle).

» Duration of the cycle:

Duration of the menstrual cycle averages = days ( days).

(menstrual cycle = ovarian cycle + uterine cycle)

» Results of the female sexual cycle: (important)

I Single ovum (cocyte) 44lul 420 is released from the ovaries each month.

2. Uterine endometrium is prepared for implantation of the fertilized ovum (Under the effect of estrogen and
secretory changes).
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Gonadotropic Hormones & Their Effects on The Ovaries

»  The ovarian changes during the sexual cycle depend completely on FSH & LH secreted by
anterior pituitary, controlled by negative feedback.

I'» In the absence of these hormones, the ovaries remain inactive throughout childhood.

- » At puberty the anterior pituitary starts to secrete FSH & LH which lead to the beginning of
monthly reproductive cycles.

I
I
2~ I
Hym;t‘r :
I

1 »  First menstrual cycle is called menarche.
|
A4 I
C } N |
I
I

halamus

. »  Both FSH and LH stimulate their ovarian target cells by combining with highly specific
receptors leading to an increase:

I.  Rates of secretion.

* Fituitanys

IS

2. Growth & proliferation of the cells.

» GnRH released at puberty & stimulates the relapse of FSH and LH which are proteins (peptide
hormones) & we cannot measure GnRH from blood because its secretion is pulsatile, not sustained.

» in females it will affect ovaries only not endometrium or uterus and in males it will affect testis, then it
will stimulate the release of progesterone and estrogen in female and testosterone in male and these are |
steroid hormones so, it can cross BBB.

* »  Oral contraceptives contain estrogen and progesterone. I
! -
: |

1 » All hormones cause -ve feedback except oxytocin and estrogen can cause both -ve feedback & +ve
| feedback. :

» 6



Mnemonic:

v" Progesterone > pro- means after or extra, so we correlate its function time being after
ovulation.

v" To memorize the different phases of each cycle remember this sentence: ( FOoL Many

Overview of Menstrual Cycle . rrewesin > folieisr, oo et tensu, proffersave secrecory)

PHASES OF OVARIAN CYCLE: FOLLICULAR PHASE LUTEAL PHASE
From da), | - 14 1. Follicular phase 2. ovulation Da), | 4
(preovulatory) @< - -
/ o "'-""C"R"'@"Fﬂmg‘r’; L FSH
, T
: 3. Luteal . A4
e (postovuiarory) | From day 14 - 28 LY Em
. \I @@:@©
| Usually luteal phase is fixed but the follicular ma OO0
Menstrual cycle y P y
| | be disturbed and differs from month to another .
W ( N\ § Progesterone
Uterine cycle _‘ 1. proliferative phase ‘
‘ _ -  (preovulatory) (Estrogen phase)

= Follicular phasé

2.Secretory phase ‘
(postovulatory) (progestational phase)

= Luteal phase

Endometrium

PHASES OF UTERINE CYCLE:

. v/ When we start to count the days of the cycle? when the bleeding starts.

. v/ The menstrual cycle 4,441 8931 composed of two cycles: N Ao lgaresr Condy ds-luie Cycles)ly winadll of (Sl s> :
i |.The Ovarian cycle which occurs in the ovaries. : : 8)9alb o ge gale Jio :
: oball (§ Gusd Olpss L oy 084w (Follicular Phase + proliferative phase + menstrual phse))! !
: 2.The Uterine cycle which occurs in the endometrium of the uterus. o Ovulation Jl iz eadag cdlgdly Lludl OBel BN g 39l !
! endometrium e dds-lull dadall (§ Susd Olpis o |

...................................................................................................................


https://www.youtube.com/watch?v=vXrQ_FhZmos
https://www.youtube.com/watch?v=vXrQ_FhZmos
https://www.youtube.com/watch?v=QfjiOZ-iCeA
https://www.youtube.com/watch?v=QfjiOZ-iCeA

Effect of LH & FSH In Biosynthetic Pathway For Progesterone &
17B3-estradiol In The Ovaries

LH ()
K

~

Cholesterol

cholesterol desmolase
(thaeca cells)

I[P -hpdroxysteroid
adefvadrogenase

Pregnenclons = [Progast-rcnuj

~

17 o-hydroxylase

17-Hydroxypregnenclonea

~

17 . 20-Ivase

Dehydroepiandrosteronea

~

IE-fhydroxysteroid dehydrogenase

Androstenedionea

== L

1 7B -fydroxesteroid dehpdrogenase

FSH [
}‘

~

Testosteronea

arormatase
(granulosa cells)

[ e )

» What should | memorize from this diagram?

I.  Luteinizing hormone (LH) stimulates cholesterol desmolase enzyme in
theca cells. Cholesterol desmolase enzyme is the enzyme that converts
cholesterol to pregnenolone which is the first step of steroids

hormone synthesis.

2. Pregnenolone will be converted into progesterone by 383-

hydroxysteroid dehydrogenase.

3.  Follicle-stimulating hormone (FSH) stimulates aromatase enzyme in
granulosa cells. Aromatase enzyme is the enzyme that converts

testosterone to the 7B-estradiol.



“Follicular” Phase of The Ovarian Cycle
(Ovarian follicle growth) o

Stage
primordial follicle
© Primordial follicle
\ 4 o“yt
Stage . ® Prlmomlaltc.:::::6 Grgl ;::Zm:::m G%;e::::yioulcle gerlal: ulosaocy:e\ e Pf‘mary 'O'HCles
Primary Follicles s 7/ i aranulosa 2 PN ©
Je= T cells W Zona pellucida
. _,\a ) “,',” ,0 :: nucleus
A4 T / T Zona O Secondary follicle
Granulosa cells  Zona pellucida Oocyte Theca pO"UCMI
Stage Fluid-filled vesicles
. Granulosa
Secondary Follicles cells Theca interna
(®) corpus luteum (5) ovuiating follicle (@) Tertiary follcte T externa

Ovary Ococyte Granulosa cells Antrum  Cortex

Oocyte © Mature (graafian) follicle

\4

( Zona pellucida
Stage o 0K R N Cumulus mass
Mature Graafian Follicles ol  mpe  oaniess Antrum
Theca interna
\—Theca externa

When the follicular phase occur?
It occurs days after the onset of menstruation in “ days cycle.
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https://study.com/academy/lesson/follicular-phase-of-the-ovarian-cycle.html
https://study.com/academy/lesson/follicular-phase-of-the-ovarian-cycle.html
https://en.wikipedia.org/wiki/File:Figure_28_02_04.JPG
https://en.wikipedia.org/wiki/File:Figure_28_02_04.JPG

Cont.

Stage |:Primordial Follicle

» In female child each ovum (cocyte) is surrounded by single granulosa cell sheath called primordial follicle.
Ovum (oocyte) = 4] dbludl dauall

» Functions of granulosa cells during childhood: (Important)

I.  Provide nourishment :/.+J| for the ovum.

2. Secrete oocyte maturation inhibiting factor which keeps the ovum in its primordial state.

» Embryo female has 7.000.000 primordial follicle (the ova is lined by single layer of follicular cells and layer of granulosa cells).
» Why is ova inside follicle? Ova has secretions to keep it from drying out.

»  After delivery (fetus female) has 2.000.000 follicle. While In puberty, female has 500.000 follicle.

e 7
Primordial Follicle during the childhoodl! 0355 2 Follicular phasel! ¢y 8glas- Jol
L Bygall mbge 9ol (55 granulosa cell » dblbxe (Lasl) &1l danall) Ovum o 3ke Primordial Follicled! Oocylo
(Dl gkasdl) Eoldl a5 s L) ma Vg ASS Lag dhals 00555 LgiSUg cradlells Lgie Bikie 0950 A galall el panlle |
L 3,859 covuml sl 4843 LT Ayl odgy granulosa cell Jl dadsg § granulosa celllb dbolxe 095G gl i | G“ﬂ"lou
’ e JiS5 Loy &SIl Ll (3 Laske 2813 5o ovumb o5 Lacio | CIIS

...................................................................................................................................................

© Primordial follicle
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Stage : Primary Follicles
» After puberty, anterior pituitary secrete FSH and LH which:

Stimulate the ovaries and result in growth of some follicles. Growth of the follicle begins with increase in size of the

ovum & growth of additional layers of granulosa cells of some follicles.

:ﬁ))SJ\ T
.Primary Follicle after the puberty)! 0555 2 Follicular phasel! oy 8glas &g Q6 |
| FSH & LH :02 (nigey 5,45 71y anterior pituitaryll §okd! oay | oocyte a
- granulosa Jl 4wS W wils ovumll o> i olie pasled! Baie 5o 7l tdl>yell oda 3 |
' follicled! pan p> e iy ly SN Ay Aol Bobasdl oo LisSiall layers | Granulosa
o Lo FSHI 50,0 &)l 5hasdl Loty «Jadd FSHII 9050 31 e sl wilglasdl ol - cells
LHI 090y 8ucluce Zliowd goill poms> o gian o |

© Primary follicles
©

Zona pellucida




Cont. R !

Stage 4: Secondary Follicles
»  During the first few days of the monthly female reproductive cycle there is increase in secretion of FSH and LH.
» Increase in FSH is slightly more & earlier than LH which causes the acceleration of growth of many primary follicles each month.

» There is proliferation of the granulosa cells to many layers. The ovary interstitium collect in several layers outside the granulosa cells to
form a second mass of cells called theca.

This theca is divided into 2 layers: (Important)

I. Theca interna, the cells have epitheloid characteristics and similar to the granulosa cells and secrete sex hormones (estrogen and
progesterone).

2. Theca externa, the outer layer, develops into a highly vascular connective tissue capsule of the developing follicle.
PRI
.Secondary Folliclell 9355 (» Follicular phasell ¢y 83z 2l
oS 0585 09l gaidl &l 33l ALy LB Lo (559 &2 85901 cpo J 991 a1 sUST FSH & LHJI (3 3y 31,8] biis o3

2h 1989 LHUI 09452 8t line glize £ 5 cgally oaand] as g 3t Lo allon) (g0, Alomyall 0k § ) (FSHI 09050 166 | ggma

. primary follicles JI ¢yo S 905 J §5w pellucida
theca cells lgow! lgo u>lg lids Buc L@uﬂa.:g;&\m granulosa cells)!

oniada) oS lguuts theca cells)! | Granulosa

09 w909 (rz9fwl )59 granulosa cellsl auid 4uid (pg 41l dadall :Theca interna cells

(Aarms diglo Jaid ligayd 5,85 L) dogal duc oYl Aigdo (555 cdumyidl didall :Theca externa |

L () Secondary follicle

Fluld-filled vesicles
Theca interna
Theca externa
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Stage : Mature Graafian Follicles (very large and ready for rupture)

» Few days after proliferation & growth of the follicles, the granulosa cells secrete follicular fluids contain high concentration of
estrogen. This fluid accumulate to form antrum within the mass of the granulosa cells.

» The early growth of the follicle up to the antral is under FSH stimulation (The follicular cells (granulosa cells) have specific
receptor for FSH) Then there is accelerated growth of the follicle to larger follicle called vesicular follicle caused by:

Mature Graafian Follicles @.u zh M wlglas S poda s

|. Estrogen secreted into the follicle causes the granulosa cells to form increasing number of FSH receptors which causes positive
feedback effect.

2. Both estrogen & FSH combine to promote LH receptors on the granulosa cells, allowing more increase follicular secretion.

B © Mature (graafian) follicle

Zona pellucida
Cumulus mass

3.The increasing estrogen from the follicle plus increasing LH from the anterior pituitary ~ Oocyle,

causes proliferation of the follicular theca cells & increase their secretion.

. ~Theca externa



Cont.

» The antral follicles begin to grow. The ovum enlarges & remain embedded at one pole of the granulosa cells of the follicle.

»  After a week or more of growth (but before ovulation occurs) one of the follicles begins to outgrow all the others, and the remaining

to | | developing follicles involute (a process called atresia). (The cause of the atresia is unknown)

» As a result: (only in females slides)
I. Rising estrogen levels: Positive feedback locally & Negative feedback centrally.
2. Rising inhibin levels: Further negative feedback.

3.  Declining FSH levels:

- Withdraw growth support.

- Atresia in lesser follicles.

»  Once the bleeding starts, FSH secretion start as well, to prepare for the next cycle but its not specific so, it will stimulate
from 5-11 follicles only. Each women lose 5-1 1 ovum monthly

SILE
oo 8BS &S iis 7y granulosa cells I |
LS e g M follicular fluid)!

»  The fastest follicle to grow remain in the cycle, while others degenerate because of the low estrogen level. :
2eiy T Moy (g Al oo BAS

»  Estrogen has —ve feedback on the FSH while it has two +ve feedback:
|. paracrine: estrogen and FSH increase LH stores in the follicles. a

FSH 0 905¢)! A0 o antruml S gy
11-0 Juol (yo Bulg duags Sauuel Ay

Ol =l By A M1 (p Ay !

2. Endocrine: before the follicle rupture, it sends signals to AP, the signal is “I’'m ready to rupture and | need LH”.

»  So, estrogen occur in blood and fluctuate (up & down) — LH surge (increase LH) — rupture.

»  What will happen if estrogen level is constant (not fluctuate) — no LH surge — no rupture.



. »  During the first few days of the monthly female sexual cycle there is an increase

Follicular phase secretion of FSH, LH.

------------ G RH
f - - »  The early growth of the primary follicle up to the antral stage is under FSH
P /Hypotha'amus stimulation only. Then there is accelerated growth of the follicle to larger follicle
E: called vesicular follicle (Graffian) caused by:
. _(?_ ” = = Llu “_ l. Estrogen 1 FSH receptors (positive feedback effect).

2. Estrogen & FSH combine to promote LH receptors on the original

Follicle \

I

1)

]

|}

1)

1)

1)

1)

1)

Granulosa  Thecal '
cells cells '
]

1)

1)

z )

1]

1]

1)

/

follicular theca cells & increase their secretion.

: » From the growth of follicles to the formation of antrum is mainly done by FSH.

f""'"""'"""“"'l‘““'""“""‘

- »  Antrum is a sac filled with estrogen.

| » At puberty there will only be FSH secretion, since it has target receptors on the

follicular cells.

- »  During menstruation, FSH secretion is more than LH. LH is insignificant in this
phase until the last 2 days (day|-14), because GnRH is not specific for FSH
secretion, so when the AP is stimulated, both FSH & LH will be released.

FSH

I
|
I
|
I
|
I
|
I
|
I
. granulosa cells in addition to FSH stimulation. — Proliferation of the
i
|
I
|
I
|
I
|
I
|
I



“Ovulation” Phase of The Ovarian Cycle o

When the ovulation phase occur?

Granulosa cells being
converted to corpus

Oocyte . luteum cells

It occurs |+ days after the onset of menstruation in = days cycle. Zona
pellucida

Cells of

Ex: if the cycle is 28 days the ovulation will be in the 4% day. tr:o&ig?arona

If the cycle is 35 days the ovulation will be in the 21t day. (because if there is menstrual imbalance mostly the problem will be in the follicular phase)

*" © Ovulation

What does that mean? It means it occurs in the half of the period time. (oocyte released)

Before ovulation:

> Days before ovulation, the rate of LH secretion from the anterior pituitary increase markedly to fold & peak about | © hours before

ovulation. FSH also increases to ” to ° folds & acts synergistically with LH to cause swelling of the follicle before ovulation.

» LH surge is necessary for ovulation (without LH hormone, ovulation will not occur): LH has specific effect on the granulosa cells & theca cells
converting them to progesterone secreting cells (these cells are important in maintaining and protecting the embryo from abortion) so the rate

of estrogen secretion begins to fall about | day before ovulation while progesterone secretion begin to increase.

» Ovulation can be detected by hormonal analysis & increase in body temperature due to the effect of progesterone.

! I A
0% Zolo S LH buse 0Ble ) &gl L) I $3559 doss LH & FSHI! dews cpage prasgedl b |
.09 Ay il granulosa & theca cells Jl Ao JI 92 4Y (gl


https://study.com/academy/lesson/luteal-phase-of-the-ovarian-cycle.html
https://study.com/academy/lesson/luteal-phase-of-the-ovarian-cycle.html

Cont.

j

— |
38004 _ | - Progesterone - 8 E
S 1o 'S 2
& 600 - g |g = :;
— += > e —
2 4004 2 o - o o
§=] () @ . » Inday |3 or |4 the follicle is ready so, it ;
£ 2004 = - 8 !
I':"qj | Q! will secrete the estrogen (which is stored !

I o ! :
- 0= T 0 a ! in the antrum) as signals to the brain. |
_El 800 y 1S I i
> LHI} © I »  After multiple signals (3 times) the !
= 600 -+ 3 I i
T 5 . estrogen activate the anterior pituitary ,
— 400 - : :
o : gland to secrete LH, then rupture happen :
g o) - e i
- = —
(£ 0 1 ] 1 1 L} L] |} 1 ) L i 1 1

6 8 10121416 18202224 2628
ays of female sexual cycle

=k
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Starting of ovulation (initiating):

» Large quantity of LH secreted by the anterior pituitary causes rapid secretion of progesterone from the follicle within a few
hours.

> events occur which are necessary for ovulation: (Important)

I. The theca externa begins to secrete proteolytic enzymes & causes weakening of the wall result in swelling of the follicle &
degeneration of the stigma.

2. Rapid growth of new blood vessels into the follicle wall & prostaglandins are secreted into the follicular tissue.

PG diged duegl L lgz-Lail J1 $a559 follicled) sl cansal wlasiil §,45 theca externall !
o9l (§ Cunds Gl gl JS .prostaglandins ;&3 follicle JI J&1s 1905
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During Ovulation:
Luteinizing hormone

» Small area in the center of the follicle called stigma protrude & fluids ooze from &
the follicle. Follicular steroid hormones
(progesterone)
* |
»  The stigma ruptures allowing more viscous fluid outward carrying with it the Proteolytic enzymes Follicular hyperemia
ovum surrounded by mass of granulosa cells called corona radiata (Corona (collagenase) and
radiata= granulosa cells). 1 prostaglandin secretion
Weakened follicle wall Plasma transudation
» In this stage, the ova has layer of follicular cells (corona radiata) and zona Into follicle
pellucida (protective layer that a sperm should penetrate).
Degeneration Follicle swelling
of stigma
[

Follicle rupture

eI 7 o
L g O S5l 19 83)b asal stigma Lgewl folliclell dialaie (§ Evagination of ovum
: .corona radiata L@_UJ? st‘jj gl Q_Ug_, Sl @3 i Figure 82-6. The postulated mechanism of ovulation.



“Luteal” Phase of The Ovarian Cycle 0

Stage
Corpus Luteum

Corpus luteum

\$OCO us
albicans

Stage
Corpus Albicans

Corpus luteum
> When the luteal phase occur? 0 COYPUS
It occurs days after the onset of menstruation in ' days cycle. luteum
forms


https://study.com/academy/lesson/luteal-phase-of-the-ovarian-cycle.html
https://study.com/academy/lesson/luteal-phase-of-the-ovarian-cycle.html

C 0 nt ; From ovulation until bleeding phase LH is the dominant hormone only.

Stage |: Corpus luteum ;oY ewuxl))

»

After expulsion of the ovum from the follicle, the remaining granulosa & theca interna cells change to lutein cells & become filled with lipid
inclusions giving them yellowish appearance.

The granulosa cells with the theca cells called corpus luteum.

The functions granulosa cells: develop extensive intracellular endoplasmic reticula & form large amount of progesterone & few estrogen.

The theca functions cells: form mainly androgens which are converted by granulosa cells into female hormones (by aromatase; the adipose
tissue contain this enzyme, so obese males will have high amounts of estrogen in the blood stream — female characteristics) and small
amount can appear in plasma. Androgen are not diffused to blood from day |-14 (follicular phase) because it diffuse from the theca cells to
the follicular cells.While the estrogen is diffused to blood and stored in the antrum.

The corpus luteum grow to about | > cm in diameter, at about / to © days after ovulation.Then begins to involute & losses its secretory
function & its yellowish characteristic about | days after ovulation & becomes corpus albicans & replaced by connective tissue &
absorbed.

Zﬁ)&\ CJ‘*’

corpus luteum! oud ! 1gly 23 09l Jany U1 iy 09au0b cnidias 09 masg lutein cells JI ogls= 1 granulosa & theca interna cells)! (o ()l folliclel! (o &gl 79,5 da

I POSEN ¢

o9l da abl AV s 09835 Tudg granulosa & theca cells oe 8ke (» corpus luteum)!

09 A9l (g Al (0 84S dusSy endoplasmic reticulum J) sei :granulosa cells)l dadsg o

aromatasel! el dhawlgy dgil Wliseys JI Jexiy 7y lgie 55> M (androgens) &)sS Ul wUgeygll W 0555 theca cells) dadsy
corpus albican (e by pagdl (e p92 VY b lguolgs sy JliS IS corpus luteumd!
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Luteinizing Function of LH:
» Alocal hormone in the follicular fluid called luteinization — inhibiting factor hold the luteinization process until after ovulation.
»  After extrusion of the ovum from the follicle the following changes occur:

I. Conversion of granulosa and theca interna cells into lutein cells.

2. Maintains secretion of progesterone & estrogen from the corpus luteum. ! Very important : Lutein cells = found in corpus
I luteum, second half of female sexual cycle and
3. Causes ovulation. I secret progesterone.

If pregnancy occurs:

»  The chorionic gonadotropin (hCG) (J«=! i 32,2) from the placenta (Trophoblast) act on the corpus luteum to prolong its life for ” to + months

of pregnancy. ((n=d! saw i W gdyel ju (ol Brolxe 3 Juaaidl AL azi JB HgaSWl)

» The ova inside primordial follicle moves to fallopian tube and fertilization occurs in ampulla — form zygote which is covered by a layer of

trophoblast cells secreting hCG. If there is no pregnancy, corpus luteum convert to corpus albican — it will die.

(The hCG is almost biochemically identical to LH, it does it’s same functions primarily by maintaining the corpus luteum)

> 22



g
l

; £ | Ql)What are the dominant hormone in the follicular phase?

P E ; Estrogen

- i Q2) What are the dominant hormone in the luteal phase?
C 0 nt ; £ ' Progesterone

Stage 2: Corpus albicans 2 ewll (Involution of the corpus luteum and onset of the next ovarian cycle)

»  Lutein cells of the corpus luteum secrete both progesterone & estrogen & inhibin which all together will inhibit both FSH & LH by
causing negative feedback on the anterior pituitary.

(The corpus luteum needs LH to survive, so by inhibiting it’s release from the AP its killing itself)

» Low levels of both FSH & LH & causes the corpus luteum to degenerate completely, called involution of the corpus luteum.

Luteal Phase

» Around days of normal sexual cycle & after involution of corpus luteum (because there is no LH), sudden

cessation of estrogen, progesterone & inhibin removes the negative feedback inhibition of the anterior pituitary

& allowing 1 secretion of FSH & LH again.

Corpus luteum
{(from ovulated
follicle)

» FSH & LH initiate the growth of new follicles, beginning a new ovarian cycle. mims
- 4 Estrogen
*~ - - 4 Progesterone
4 Inhibin
FSH & LHJI 31,8 ¢ gl b L?U\ @29 (9wl O9Awgp )45 lutein cells]) : -FSH
W\J}@j corpus luteumJ! J-L’U L;‘ Qﬁaéﬁ C‘J (wb-:""’) u‘bb Uﬁ’ﬁi’ FSH & LHJI WJ Inhibi =
= 1 Estrogen n n Pro ero?t.

.corpus albican !




The End of The Ovarian Cycle

Phases of the
Ovarian Cycle Follicular Phase Luteal Phase
|
LH
Gonadotrophic
hormone
levels |
FSH
Y,
j
o /\,\ ~
Ovarian @ & il },'},\ @) ¢
i * ’_/»-——J ‘( /
Primary Corpus Mature Corpus
follicle Theca  Antrum Ovulation luteum corpus albicans
formation luteum

> 24

: At the end of the cycle when the corpus luteum

| degenerates, there is no negative feedback on the

- again to initiate the beginning of a new cycle.

|
|
| anterior pituitary anymore, FSH & LH are released
|
|



Uterine Cycle (Endometrial Cycle)

» Monthly endometrial cycle and menstruation is associated with the monthly cyclical production of estrogens &

progesterone by the ovaries in the lining of the uterus.

» The Uterine cycle occurs in the endometrium of the uterus.

Endometrial cycle

Functional layer <

LH and FSH affect the ovaries = so, they secrete estrogen and progesterone
—> affect the uterus endometrium.

Zona basalis
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Dr. Alotaibi's Explanation For The Upcoming Slides

»  The functioning layer of the endometrium is the one which will be renewed monthly.

»  The Basel layer will remain from previous period at day 5, when menstruation stops under the influence of estrogen; the
endometrium will proliferate and increase the cell and blood supply.

» Estrogen has two effects: working on the endometrium and cervix.
» At the end of day 14 or |5 the thickness is from 3-5 mm (it was in an exam two year ago).
» Until now it's not ready yet for pregnancy!

»  The other action of estrogen before ovulation by 2 days the estrogen at the highest level, she will have secretion from the
cervix, and under microscope there will be channels or holes, that direct the sperm into the fallopian tube.

»  The other half of the cycle is controlled by progesterone from day 15-28, it will make the secretion very thick so the sperm can't
penetrate the cervix (because the brain think that pregnancy is happening, so it must protect the embryo from other sperms),

the progesterone every month will prepare the endometrium for the pregnancy by increasing the secretion and implantation.

» How the embryo live its first three months? by uterine milk.
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Proliferative Phase (Estrogen Phase)

» When the Proliferative Phase occur? | = follicular phase !

U |

Occurring before ovulation & it lasts for | | days.

» Stages: E_Controlled by estrogen e P O i SR A ——

0 days 14 days 28 days
Ovulation

|.At the beginning of each cycle, most of the endometrium has been desquamated by menstruation. After menstruation only thin layer of the

endometrial stroma remains & the deeper portions of the glands & crypts of the endometrium.
2. Under the influence of estrogens, secreted in large quantities by the ovaries, the stromal cells & epithelial cells proliferate rapidly.

3.The endometrial surface re-epitheliazed within days after the beginning of menstruation. Before ovulation the endometrium thickness increases,

due to increase numbers of stromal cells & progressive growth of the glands & new blood vessels.

4.At the time of ovulation, the endometrium is mm thick. The endometrial glands, cervical region secrete a thin, stringy mucus (due to high

estrogen level) which helps to guide sperm in the proper direction from the vagina into the uterus.

ipliecy
A83) o>yl Blay 19S5 Menstruation)! ds
&) sperm Jl Jgo Jgudd dublses Bale @yl 5 dlyall 0l cdSiaw iy 9ois Ailladl amyd (nzg Al (10 848 S (asbeal! jyaile da

________________________________________________________________________________________________________________________________________________
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Secretory Phase (Progestational Phase)

Occurring after ovulation & it lasts for |’ days.

» Stages: . Controlled by progesterone

Lt et et e e e e e e et —

| . After ovulation, estrogen & progesterone are secreted in the later part of the monthly cycle by the corpus luteum (large

amounts of progesterone and small amount estrogen).

» What are The effects of estrogen & progesterone!?

- Estrogen: cause slight proliferation in the endometrium. BN & sz Ay 09 g Wl 593 Byl CByms age

Uyl |
- Progesterone: ! E
i The estrogens cause slight increase cellular

I.  Marked swelling & secretory development of the endometrium. ' proliferation in the endometrium during this phase '

2. The glands increase in tortuosity, excess secretory substances accumulate in the glands. of the cycle, while progesterone causes marked
3. Increase the blood supply to the endometrium & the blood vessels become highly tortuous.: swelling and secretory development of the

4. Increase lipids and glycogen deposits in stromal cells cytoplasm . endometrium.
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Cont.

2. after ovulation, endometrium thickness is mm.
3.The secretory changes prepare the endometrium (stored nutrients) for implantation of the fertilized ovum .
3. Uterine secretions called “uterine milk” (o uideY juasg LSl 04555 10 La) provide nutrition for the diving ovum.

4.The trophobastic cells on the surface of the implanted ovum begin to digest the endometrium & absorb endometrial stored

substances.
v No proliferation. 090y2 (30 B8 OluaSy (g Al (9052 18] @iy Alpall 0 3 !
v' Secretions = endometrial glands + blood supply = these secretion NOURISH the 0ol placedl A1) Hlazdl A8LS 8303 (g )l 09 Ay Al |
zygote until the placenta develops. Asdla)l Lad) Jldiwlg !

____________________________________________________________________

v No progesterone = zygote dies.

i v/ Progesterone relaxes the myometrium = no abortion.

..................................................................................................................................



Menstruation Phase

» When the Menstruation Phase occur?

Occurring If the ovum is not fertilized, about before the end of the monthly cycle& it lasts in average - days.

» Stages: How does the menstruation occur?

|. If the ovum is not fertilized, about before the end of the monthly cycle, the corpus luteum involutes & estrogens &

progesterone decrease to low levels.

2. Due to decrease estrogen & progesterone there is decrease stimulation of the endometrium, followed by involution of the
Menstruation

endometrium to about of its previous thickness.

09z Wlg (g Al Ogayd paxd lisd Wls endometrium!
9 caaad zly endometriumdl JWL ¢cxigag gl 0dn (3 pais buse d>pallods 3
bleeding)l uz JWL lehsls Nl arteries)| wSSSy Chaad ) w3 bl s

bleeding (menstruation) endometrium

» 30



Cont. s |

3. During the preceding the menstruation, there is vasospasm of the tortuous blood vessels due to release of

vasoconstrictor (prostaglandins). There is:
A.  Vasospasm.

B. Decrease nutrients to the endometrium. 5 All initiate necrosis in the endometrial blood vessels.

C. Loss of hormonal stimulation. ' No estrogen + no progesterone = degeneration of lutein layer = necrosis

—_—

What will happen during this phase?
Gradual necrosis of the outer layer of the endometrium leads to separation from the uterus at the site of the hemorrhages.
2. Within all the superficial layers of the endometrium desquamated in the uterine cavity.

3. The mass of desquamated tissue & blood plus the contractile effects of prostaglandins initiate contractions which expel the uterine

contents.

v This blood is reach with prostaglandin A2 causes contractions and spasms when it reach the myometrium (has prostaglandin receptors).

v In each spasm endometrium will rupture and blood supply will tear = pain.

e e et e e e e e e e e e e e e e e e e s s e e e e e e s s e e e e s e s e s s e e s e s e s e s s e e e e s e s e s s e s e s e s e s e s e s e s e s s e e e s s s e e e s s s e e e e e e e e -
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Menstruation Phase

What will happen during this phase? e . . St
L Je e el s d) 7Bl e Y O9 G2 10 o) |
» In normal menstruation, about of blood ml of serous fluid are lost. P Dlad el & WL i 09wy Al (g Awdl gty |

o8 dSlewd) A8 s ¢ B (9= 710 duaady J5 giSlows IuS9 )l |
JWLg vasoconstriction e blood vessels Ji ol
03 &d e Ja8luill diladl o doxdawd) didall lud necrosis |

»  Leukorrhea during menstruation: During menstruation, leukocytes are released | 2l LU o gl po 509

__________________________________________________________________

»  The menstrual blood is normally non-clotting due to the presence of fibrinolysin. !

with the necrotic material & blood so the uterus is highly resistant to infection (protective mechanism).

Why do females’ feel pain during this phase!®

» As we said before, shedding of the endometrium is due to spasm of the blood vessels which lead to necrosis of the endometrium and thus

casting it of.

» The blood released from the raptured blood vessels contains high amounts of prostaglandin's, the prostaglandin's have binds to receptors in the

myometrium (the middle muscular layer) & and this binding will lead to very strong contraction.

What will happen after this phase!?

Within “ to / days after menstruation, the loss of blood ceases & the endometrium become re-epithelialized.
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Functions of Estrogens Vs Progesterone

Functions of Estrogens Vs Progesterone

Estrogens Progesterone

v" Estrogens increase the size of ovaries, fallopian tubes, uterus, and v Progesterone promotes the secretory changes in the uterine

external genitalia. endometrium.

V" Estrogens cause marked proliferation of the endometrial stroma and

. . J . . o e
greatly increased development of the endometrial glands. Progesterone promotes increased secretion by the mucosal lining

of the fallopian tubes.
v" Estrogens cause:

|. Development of the stromal tissues of the breasts.

) . v" Progesterone promotes development of the lobules and alveoli of
Growth of an extensive ductile system.

the breasts, causing the alveolar cells to proliferate, enlarge, and

3. Deposition of fat in the breasts.
become secretory.
V" Estrogens stimulate bone growth and slightly increase protein deposition.
v" Estrogens increase body metabolism and fat deposition. v Progesterone decreases the frequency and intensity of uterine
v" Estrogens cause sodium and water retention by the kidney tubules. contractions.
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Menopause . ;.

» Definition of Menopause: b What happen during menopause!?

The period during which the cycle ceases & the female sex I.  When estrogens production falls below the critical value, estrogens no

hormones diminish to almost none | longer inhibit the production of gonadotropins (FSH & LH) so, there is
. no negative feedback effect = increased secretion of FSH and LH.

» When the menopause phase occur? 2.  The ovaries no longer secrete estrogen and progesterone = The

uterus and vagina atrophy.

It occurs at the age of 4( to 50 years. ;
3. Ovulation fails to occur & the cycle ceases.

» When the menopause phase occur? » What is the Physiological changes due to loss of estrogens?
With advanced age the ovaries become unresponsive to . I. The reproductive cycle becomes irregular.
gonadotropins (decline in the number of primordial follicles), and " 2. “Hot flushes” characterized by extreme flushing of the skin.
their function declines so that reproductive cycles disappear 3. Psychic sensations and dyspnea.
(menopause). T - 4. lrritability.
v" Menopause women have: ' 5. Fatigue.
' 1. No more follicles = no estrogen, no progesterone. 6. Anxiety.

2, High blood levels of LH & FSH because no . . .
5 7. Occasionally various psychotic states.

! negative feed back by estradiol and progesterone. !
b 8. Decreased strength and calcification of bones throughout the body.
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Disorders of Menstruation

Disorders of Menstruation
|

! ! ! !

Amenorrhea Menorrhagia Hypomenorrhea Dysmenorrhea

Refer to abnormally heavy or

Is absence of prolonged bleeding.
, The most common cause is Refer to scanty flow. Painful menstruation
menstrual pel"IOd benign fibroid or can be
familial

|J..J\L@,:.>.JC_'J)L,0LA5;L>.:§3 cL"S.)Ls 5)3;).“‘.@{.2:3@65»3 4

Primary Secondary Secondary amenorrhea cessation of cycles in a woman with
previously normal periods, caused by: Cramps due to accumulation
of prostaglandins in the
I I.  Pregnancy (the most common cause). P & _
> uterus and treatment with

\ 4

2. Emotional stimuli and changes in the environment.
Primary amenorrhea in 3. Hypothalamic diseases ( | GnRH pulses).
which menstrual bleeding I. Pituitary disorders (Sheehan's syndrome, decreased functioning

has never occurred. of the pituitary gland)

inhibitors of prostaglandin
synthesis.

Tl 8,901 Lo Lo Buimg 4. Primary ovarian disorders and various systemic disease.
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SUMMARY of ovarian cycle

Location

Ovary during puberty

Hormones

FSH and LH (very essential to activate ovaries)

Relative Hormonal Changes

Causing growth and maturation of Primordial follicles.

Day
1
M enstruation Owulation PMenstruation

Follicular Phase Luteal Phase

Follicular Phase

Luteal Phase

Events of ovarian cycle

Primordial Follicle [single granulosa cell layer] — Puberty [Release of FSH and LH]— Primary Fallicle [Increase in size of ovum + growth of additional
layers of granulosa cells] — 7secretion of FSH and LH [_]—> Acceleration of growth of many primary follicles also proliferation of
granulosa cells to many layers — Ovary interstitium collect in several layers outside the granulosa cells —Theca [has two layers; Interna which
produces ANDROGENS, Externa which is a vascular capsule][lt surrounds the granulosa cell layers] — Granulosa cells starts to secrete follicular
fluids [High cont. of Estrogen] — Accumulation of fluid — Antrum formation — High levels of Estrogen causes positive feedback on AP to release
FSH and both will stimulate AP to secrete more LH. Estrogen from follicles and LH from AP will cause proliferation of the Theca cells along with their
secretion — Vesicular Follicle [Graffian] —Antral follicles start to grow and ovum enlarges and remain in embedded at one pole of the granulosa
cells — One week or more before Ovulation— one follicle begins to outgrow and the rest will undergo Atresia.

Swelling of the follicle prior to ovulation by two days due to high secretion of LH and FSH [-]9 During ovulation the stigma will rupture and
fluid ooze from follicle - Release of Ovum surrounded by mass of granulosa cells called Corona Rdiata.

Corpus Luteum formation [Lipid filled lutein cells originating from remaining granulosa and theca interna cells under influence of LH] > Fate of Corpus
Luteum depends on pregnancy if it occurs or not.



Summary of Uterine Cycle

As the follicle turn into corpus
luteum , the secretion of
estrogen & progesterone

falls , leading to decrease
thickness of endometrium .
Gradual necrosis takes place
in the superficial layers of
endometrium along with
increased secretion of
prostaglandins which triggers
the contraction of uterus .
Contents get expelled &

bleeding occur /

2
Most of the
endometrium gets lost
after menstruation , so
the developing follicle

K

sicuting Pzl
stimulates production of N
Estrogen which leads to
rapid proliferation of 1

epithelial cells &
increase thickness of
endometrium

After ovulation , corpus
luteum secrets
Progesterone causing
J swelling of endometrium




Summary Of Menstrual Cycle

OVARIAN CYCLE THE MENSTRUAL CYCLE
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MCQ’'s

I.LH & FSH in female will stimulate which of the following organ:

A

B.

C.

D.

Uterus.
Ovaries.
Fallopian tube.

Both A&B.

2. Ovulation occurs approximately at which day over the 28days of
ovarian cycle?

A.

B.

C.

D.

7

20
14
10

3.The stimulation of the early growth of the primary follicle up to the
antral stage is under which on of the following!?

A.

B.

C.

D.

estrogen only

estrogen and progesterone
FSH only

FSH and LH
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4. How man days after the onset of menstruation does the ovulation
occur in a woman who has a normal 28-day female sexual cycle?

A 13

B. 14

c. 15

D. 16

5. What is the predominant hormone in the luteal phase?
A.  Estrogen.

B. progesterone.
C. testosterone.
D. chorionic gonadotropin.

6.Which of the following hormones are secreted to maintain the
corpus luteum during pregnancy?

A LH
B. FSH
c. hCG

D. estrogen

0=9 9=9 d=F D=t D=0 9=I|



4
MCQ's
| .Which of the following is correct about the uterine cycle?
A. The proliferative phase is know as the progestational phase
B. The secretory phase is known as the preovulatory

C. The secretory phase is known as postovulatory

D. The secretory phase is know as the estrogen phase

2. How thick is the endometrium AT the time of ovulation?
A, 2-4mm thick
B. 3-5mm thick
C.  4-6mm thick
D. 5-7mmthick
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3. which of the following is a function of Estrogen?

A.

B.

increase body metabolism and fat deposition.

promotes increased secretion by the mucosal lining of the
fallopian tubes.

decreases the frequency and intensity of uterine
contractions.

promotes the secretory changes in the uterine
endometrium.

4. progesterone is used to increase the frequency and
intensity of uterine contractions in pregnant female.

A. TRUE

B.

FALSE

d=r V=t 9=C D=l
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