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What is menstrual cycle?

rhythmical series of physiological changes that occur in females between menarche
to menopause.

first menstruation in a female
commonly occurs around age 12
end of a woman's reproductive phase
commonly occurs between ages 45 and 55. It is only going to happen
during reproductive age, which can be as early as age 8 (still acceptable as normal), till
menopausal age which is sxxb se 138 Jiig 4l i (San pa yee Sila oS alef il

® menstruation (bleeding) is the end of the previous cycle.
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Complex interactions among the hypothalamus, pituitary gland ,
ovaries & endometrium

functional & morphologic changes resulting in follicular

maturation, ovulation
-First half of the cycle (Days 1-14) : FSH stimulate growing several follicles (maybe
20-35 follicles) — growing follicles produce estradiol , when estradiol levels peak
—LH levels increase
-Second half of the cycle (Days 14—-28) : at the mid cycle there will be an increase in
LH levels. LH surge occurs causing maturation of the follicle and releasing of the
oocyte and the corpus luteum produces progesterone which is a very important
hormone in pregnancy.
- the growing follicle releases estrogen which has (proliferative effect : cells show
high mitotic activity ) and progesterone (secretory effect: Increased endometrial
tortuosity) on the endometrium.
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functional and morphologic changes, either to prepare it for
conception or shedding of the menstrual endometrium

There is a big misconception worldwide between women ‘ if | don't have menses
every month it will affect my body’ and that is not true, what will affect your body is

hormonal abnormalities specially estrogen.
Estrogen is very imp and has systemic effect mainly cardiovascular protection, bone

protection, and psychological effect (it may protect from alzheimer)

Physiological changes during the menstrual cycle can be observed at three different

levels:
neuroendocrine level (hormones)
ovaries
uterus

Menstrual cycle can be divided into 3 phases:
Menstrual phase
Proliferative / Follicular (estrogen) phase
Secretory / Luteal phase (progesterone) phase

Hypothalamus

Located in the arcuate nucleus location is not imp clinically but may come as MCQs
question.

Secretes Gonadotropins Releasing Hormone (GnRH: decapeptide)

It reaches Anterior Pituitary via hypophyseal portal vessels to synthesize and release

FSH & LH hormones
Its receptors are present in other sites beside pituitary gland e.g. ovary

Newrosecretary cells produce

releasing and release inhibding

hormones. Hypothalamus HNeumsecretory celts
produce ADH and oxylocine.
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GnRh secreted as a pulsatile fashion in order to have ovulation. Another imp info is that if GnRh is
released continuously it will inhibit pituitary, that is why in clinical site we are using GnRh agonist to
inhibit production of LH or FSH in some cases such as abnormal uterine bleeding, endometriosis,

fibroids, hirsutism
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Secreted in a pulsatile fashion
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PHASES OF MENSTRUAL GYCLE

Follicular Luteal

early follicular phase: Q 90 mins
preovulatory: Q 60-70 mins
luteal: variable
Continuous — downregulation/desensitization
GnRh agonist can be used as a treatment for:

abnormal uterine bleeding, endometriosis, fibroids,

¥
Ovulation

and Less f

etc.

Pituitary Gland imp

Located below the hypothalamus and within a bony
cavity ( sella turcica)

Divided into 2 portions (Anterior & Posterior)
Anterior portion secretes many hormones including:

GnRH pulses

The pulsatile release of GnRH during the normal

strual cycle.
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Folllicular Stimulating Hormone (FSH) and Luteal i I . -

Stimulating Hormone (LH) PH;M‘—* N/ .N:wnpvd
synthesized and stored in o

gonadotrophs —

Glycoproteins: alpha and beta subunits et

alpha: similar ( FSH, LH and TSH)
beta: variable (hormone specific)

Hacker et al: Hacker & Moore's Essentials of Obstetrics and Gynecology, Sth Edition,

. . Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. Al rights reserved.
Half-life: LH: 30 min, FSH: several hrs e Y Seunders. e ' s resen

It’s imp to know that almost all hormones are made of two subunits alpha and beta. Alpha is
similar in all these hormones, beta subunit is different. So if we are going to do hormonal

profile we test Beta subunits, if we didn't do that it will appear too high (false positive).
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HCG hormone has the same structure. is only secreted when there are trophoblasts in the
body (during pregnancy, some tumors). So if we want to test for pregnancy we always test
for beta subunits of HCG.

Menstrual cycle

On average 28 days, can be as short as 21 days and as long as 40 days. (17-35)
You need to know that each phase will happen at a different organ levels.

Phase Menstrual Proliferative Ovulation Secretory phase
phase phase
Average start &
end day (assuming 1-4 days 5-13 days 13-16 days 16-28 days
a 28 day cycle)

Pls remember something imp when | say day 3 it means 3rd day of bleeding, we start counting from
the 1st day of blood coming out (whatever the color or amount), has nothing to do with the cramps
or other symptoms.

Phases of menstrual cycle

Menstrual bleeding, menses, period
Lasts 3 -5 days on average can be 2-8
Discharge of bloody fluid containing endometrial cells, glandular secretions and
blood cells
Menstrual Due to strong vasoconstriction and proteolytic activity, functional stratum of
B endometrial tissue dies and is discharged during menstrual bleeding
Changes in color or smell of the blood usually is not significant clinically
in the absence of a pregnancy —drop of estrogen and progesterone levels after the
luteal phase —tortuous blood vessels contraction — ischemia — shedding of the
endometrium —menstruation and stimulates the hypothalamus to produce GnRH
starting the next cycle.
Follicles compete with each other for dominance
The follicle that reaches maturity is called a Graafian follicle the only one which
has egg in it.
Follicular ) ] ) _
phase Primordial follicle S s ’“‘“’"’5:1:m:".i:.’.?:.z"e
Primary follicle Ny N Yo
Secondary follicle . » .,’_,(i\w
Cohort of follicles is recruited each cycle v .,_f "‘\’ >
Only one continues differentiation and oy / \ /:
maturation Lt o
Others: atresia




O B / GYN et

Maturation depends on: FSH and LH receptors.

(mid cycle usually day 14)
Proteolytic enzymes — dissolution of follicular wall
Stigma formation not imp
Ovulation: rupture of the stigma
During the follicular phase, estrogen suppresses production of
luteinizing hormone (LH) from the pituitary gland

When the ovum has nearly matured, levels of estrogen reach a
threshold above which they stimulate production of LH (positive feedback loop)
Ovulation The release of LH matures the ovum and weakens the wall of the follicle in the ovary,
causing the fully developed follicle to release its secondary oocyte

Oocyte + corona radiata + cumulus cells

It is a Gradual: several minutes — an hour

After being released from the ovary, the ovum is swept into the fallopian tube.

Lifespan of the eggs is 12-24hrs, it has to be fertilized during this period otherwise it will
undergo degeneration.

LH can be tested by urine test (ovulation test or LH test).

If we induced LH surge or test was + we tell the couple that they have 36 hrs period,
sexual intercourse should happen during this period.

Corpus luteum: solid body formed in an ovary after the ovum has been released
into the fallopian tube
which plays a vital role in making

the endometrium receptive to implantation of the blastocyst.

Luteal
phase

CL: luteinized GC + theca cells + capillaries + connective tissue
Major source of ovarian progesterone

Lives 9-10 days if no pregnancy

It gradually regresses — corpus albicans
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Hormones in Ovarian cycle

1. Estrogen:
2. gradually increase during follicular phase
H. remember: Two gonadotropin-two cell theory you need to go through it

It is produced in the granulosa cells in response to even low FSH concentrations and
stimulates proliferative changes in the endometrium. It has a negative feedback to FSH at
the hypothalamic—pituitary level, but has a positive feedback to increase GnRH receptor
concentrations. At low estrogen levels there is negative inhibitory feedback for LH release,
but as the level of estradiol increase is sustained for 50 hours, there is a transition to a
positive stimulatory feedback, leading to the LH surge.

wo Gonadotropin two- cell theory

know that the granulosa cell is affected by FSH, and the
thecal cell is affected by LH °

FIGURE 4-3 llnm-gonndouuplnﬂ.ﬂmdrm)m
(theca cell mmp-nd below) theory of follicular

Steriodogenic pathways in the ovary

17-CH

A% PATHWAY A PATHWAY
Hacker et ai: Hacker & Moore's Essentials of Obstetrics and Gynecology, 5th Edition.
Copyright @ 2009 by Saunders, an imprnt of Elsevies, Ing. All rights reserved.

There are three types of estrogen in the body: 1-estrone (post menopausal years, does not
cause ovulation) 2- estradiol (causing ovulation) 3- estriol ( during pregnancy)
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only produced by ovaries, no other source

Follicular phase: very little from the ovary

The bulk: peripheral conversion of adrenal pregnenolone and P sulfate
High production: after ovulation/ CL

Corresponds with 1 basal body temperature

Max: 5-7 days after ovulation

Endometrial physiology

Responsive to Estrogen, Progesterone and Androgens.
Results in: menstruation,Implantation/pregnancy

Functional layer (outer):

Basal layer (inner):

in curettage surgery after abortion we
only remove the funtional area If a female had her basal layer removed she may end up
with amenorrhea (premature menopause) !! The basal layer is very imp

Histophysiology of the Endometrium

Epithelium Uterine gand ~~ Secretion  Vein

# Functional
layer
> Endometrium

Je~ |
| Basal
! y ayer )
y N Myometrium
|

Staight artery  Helical artery Arcuate artery
and vein
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hyer

progesterone

-induced secretion of glycogen, mucus & other
substance

Summary

Hormones involved in menstruation:

GnRH from hypothalamus which released in pulsatile pattern
FSH and LH from pituitary
ESTROGEN and PROGESTERONE from ovaries

Phases of menstrual cycle

Bleeding phase
Menstrua Lasts 3 -5 days on average

| phase Discharge of bloody fluid containing endometrial cells, glandular secretions and
blood cells

rise of FSH stimulate several ovarian follicles
mature follicle is called a Graafian follicle.
Average start & end day 5-13 days

Follicular
phase
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Most important event: LH surge surge=sudden increase
Ovulation mean rupture of the mature follicle or stigma
Usually estrogen suppress LH but levels of estrogen reach a threshold above which

Ovulation they stimulate production of LH
After being released from the ovary, the ovum is swept into the fallopian tube.
Average start & end day 13-16 days
Corpus luteum: solid body formed in an ovary after the ovum has been released
Produces progesterone, which make the endometrium receptive to implantation of
Luteal the blastocyst.
phase High levels of Estrogen and Progesterone suppress production of FSH and LH

Average start & end day 16-28 days

MCQs

A-LH B- Cortisol C- Progesterone D- Testosterone
A- High Prolactin Level. B- High progesterone level.
C- Low basal body temperature. D-Proliferative

endometrium

A- progesterone B- alpha HCG C- beta HCG D- GnRH

A- stigma

A. true
B. false

B- Graafian follicle C- corpus luteum D- primordial follicle



