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Female reproductive system

% Ovany & blterus
* Oogenesis---oocytes: before birth-by * Perimetrium
puberty

o Myometrium
* Produces female sex hormones:

X .
estrogen, progesterone Endometrium

* TFallopian tube & Cetvix

. ; 3 .
* Fimbriae Endocervix

* Infundibulum & Exoccrx

* Ampulla ® Vagina
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Function of female reproductive system

* Produces and allows oocytes to be fertilized by sperm
* Development of offspring
* Gives birth to a new individual

* The CNS-hypothalamic-pituitary-gonadal target organ axis

* Luteinizing hormone and follicle-stimulating hormone, which are produced by the pituitary gland:
*  promote ovulation and stimulate the ovaries to produce estrogen and progesterone.
*  Estrogen and progesterone stimulate the uterus and breasts to prepare for possible fertilization

*  The menstrual cycle is regulated by the complex interaction of hormones: luteinizing hormone, follicle-stimulating hormone,
and the female sex hormones estrogen and progesterone.

°  Estrogen and progesterone circulate in the bloodstream almost entirely bound to plasma proteins. They stimulate the target
organs of the reproductive system (eg, breasts, uterus, vagina). They usually inhibit but, in certain situations (eg, around the time
of ovulation), may stimulate gonadotropin secretion.
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OVARIAN COYCEE

® 28 days
% Follicular phase: 1-13
® FSH-Development of mature ovum
4 Estrogen release from secondary follicle cavity

e Ovulation: 14: discharge ovum :Egg release between the two ovaries appears to
be random. If one ovary is removed, the remaining ovary releases an egg every
month.

It usually occurs 16 to 32 hours after the surge begins.

The estrogen level decreases during the surge, and the progesterone level
starts to increase.

The surge results in release of the egg (ovulation) and marks the beginning
of the next phase.

& 13: 1 fully matured secondary follicle: graafian: estrogen

® 14: EST-LH surge by ant pituitary : graafian rupture: ovulation:
release of secondary oocyte

i

Luteal phase: 14-28

EST->Decrease FSH- other follicle
atresia/Scar tissue,

Progesterone release by

15-25: Graafian follicle degeneration:
Corpus luteum: progesterone & estrogen:
endometrial development

26 : if no fertilization :corpus luteum
degeneration in the lack of hCG from
embryo

26: if fertilization: corpus luteum
stimulation with hCG : 2-3 m: high level of
progesterone & estrogen to maintain
pregnancy
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OVARIAN COYCEE

4. Regulation of Ovarian Cycle

Granulosa cells

——» = Stimulates

- = # = Inhibits
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Menstrual cycle

* Simultaneously with ovarian cycle: 28 days * Secretory: post ovulatory phase: 15-28
* Menstruation phase: 1-6 days * Corpus luteum: estrogen and P Sy Ot o Dty
rogeston: to thicken & ‘ |
e Menses :Blood 75% A, 25% V, Mucus, RREr . T B
vascularization of endometrium L i

Secondary oocyte, Stratum e
TR : * Uterine glands will dilate and secrete
functionalis tissue. Menstrual blood, unlike e SR
. N uterine milk within the secretory
blood resulting from an injury, usually does

A phase of the cycle.
not clot unless the bleeding is very heavy.

3 : :

: . essential for survival and Fuctonl
* Proliferative: preovulatory phase: 7-13 e
development of the embryo or s
. Day
* Secondary & mature follicle: estrogen: to fetus '
thicken endometrium
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Abnormal Menstrual cycle

* Duration

* <21d, >35d, 6m amenorrhea in irregular menses and 3 m in regular menses

* Menstruation

. =3d, = 1lhd

* Bleeding
* Changing pad every 2 h or nightly, weakness, clot>2.5 cm

7/25/2021
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* Cervical mucus before ovulation ¢ Cervical mucus at luteal phase ey AT crcoy v [
Dilute filamentous mucus : , i
® increasing progesterone levels make _

* increasing estradiol levels increase the cervical mucus thicker and less S
cervical vascularity and edema and elastic, decreasing success of sperm P e or stodoy. mamyor
cervical mucus quantity, elasticity, transport. so that sperm or bacteria
and salt (sodium chloride are less likely to enter the uterus # ? ? # F ﬁ
ot potassium chloride) |
EONCeMTANONNBG Rl O A S B et e NSRRGSR N NN siesiifonstinsn e e LT :
opens slightly and fills with mucus 3
at ovulation.

* Cervical mucus in mid cycle
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Cervical mucous during menstrual cycle

Ovulation 6. Cervical mucous during the menstrual
Fertile Inferdle cycle & and Sperm ascent
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amour cloudy transparent
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Cervical mucous during menstrual cycle
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BREAST CYCLE

* Estrogen phase * Progesterone phase e o —

* Proliferation of mammary * The growth of lobules and
ducts alveoli

Estrogen, progesteron
endometrnm buid-up /  pe—
alteration

R

Cyclic changes in the breasts
during menstrual cycle

proliferation of mammary ducts

growth of lobules and alveoli

breast swelling, tenderness and pain 10 days
preceding menstruation caused by hyperemia
and edema of interstitial tissue of the breast

changes and symptoms disapper during M

% 1300 0%.9%
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Hormones

* Prolactin ° Hstrogen

)

=,

Changes During the Menstrual Cycle

* [SET * Progesterone

FoIIicIe-stimuIating

hormone

° FSH ,LH * 17 OHProgesterone

* Androgens :

* Testestrone

S DEREAS
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Hormones

* Prolactin

Hypothalamus

Dopamine

* Ant pituitary —

* J.actation

t Dopamine
release Pituitary
° <20 ng/ml: pre menopausal

Prolactin

1A - Breast differentiation
L2 PRI + Duct proliferation and branching
B0 NN 5 « Glandular tissue development
AN « Milk protein synthesis
{ N « Lactogenic enzyme synthesis
i

4 Mammary gland development
* Milk production

* <12 ng/ml: post menopausal

* Detection: late morning, fasting, after 60 min rest, not in late follicular phase

* Hyposecretion: rare: pituitary necrosis, infection
* Hypersecretion : idiopathic, physiologic, pathologic, pharmacologic

* Clinical condition: galactorrhea, oligomenorrhea, anovulation, infertility, hirsutism

aculty of Medicine; Isfahan-University of Medical-Sciences ey S e
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Hormones
& ESE
* Subclinical hypothyroidism: increased TSH, nl free T4
* C(Clinical condition
* oligomenorrhea, amenorrhea, menorrhagia, anovulation, subfertility

15
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Hormones

FSE )
* Ant pituitary
®*  Normal values

*  Adult FSH: 5-10mIU/ml- 2yimes in mid cycle
*  Adult LH: 5-20mIU/ml- 3 times in mid cycle

*  Clinical uses
°  Hypogonadotropic state: prepubertal, pituitary disorder: <5
®  Hypergonadotropic state: post menopause, ovarian failure: >40
S N PCOSE R/ FSH:2/
®  Testing for ovulation function, detection of ovulation
°  Diagnosis of the cause of precocious puberty

°  Diagnosis of the cause of amenorrhea

; GrAH
/.-r T\"‘-\.\

. N
+
/ ' \

!

'I +|:"'FF"|h..|lar§..' - !
. LH andF5H E
"—\_\_,_:-

b,

, Es hagens and

Progezterons

G Dvaries
Tesles

16

©




7/25/2021

Hormones

* Estrogen

3 out of 30 estrogen are used in clinical practice

* El: Estrone: highest concentration in post menopausal

Estriol Y X ‘
CuHa0s ’ Estradiol @ @

™ ® ° .. Y CigH240, BREAST
o _o o
e e @ 3 o ﬁ
%o %e? P I
o Ale S BONES ol
e e e | é i\,
%o %e? @
Sigm Estrone Ty T
H hydrog Cmszoz

* E2: Estradiol: entirely secreted by ovary: most abundant in premenopausal female, most

potent
¢ E3: Hstriol
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Hormones
* Estrogen
* Synthesized from cholesterol
° Produce primarily by ovaries, placenta and corpus luteum/ adrenal
* Metabolized by the liver
* Excreted in the bile, feces and the urine(horses)

18
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Hormones

* Estrogen

* E2 Rises during the second half of follicular phase & reach a peak 24 h before LH surge and 36 h
before ovulation

° After LH surge E2 drops to preovulatory levels, but then rises slightly to 100-300 pg/ml during luteal
phase

2 livalilevels
* Follicular phase: 25-27
* Midcycle peak: 200-600
* Luteal phase: 100-300

* Postmenopausal: 5-25

19
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Hormones

* Estrogen

* Clinical application

E secreting tumor: granulosa theca cell tumor
Classification of hypogonadism

Test for ovarian reserve

Monitoring super ovulation in ART
Indication of downregulation

Monitoring induction ovulation with HMG

PRI I jbat; MD; Ph:D-Department of Persian-Medicine; Faculty of Medicine; Isfahan-University of Medical-Sciences -
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Hormones

*  Function of Estrogen

\‘/ F;‘ J
&

Maturation, growth & development of reproductive system: Growth
of uterus, fallopian tubes & vagina

Estrogen deficiency: atrophic changes in female reproductive tract

Stimulation of nl physiological process of reproductive tract

Q Uterine muscle growth
Q Development of endometrial lining of uterus
8 Increase the vascularity of uterus

Induction of behavioral estrus
Dilation of cervix, liquefaction of mucous plug

Making uterus less susceptible to infection

Increase vaginal lubrication

*  Sex organs

Pubertal changes
Menstruation in anovulatory cycles

enhances sperm penetration

* Secondary sex characters

Maryam Ranjbar, MD, Ph.D. Department of Persian Medicine, Faculty of Medicine, Isfahan University of Medical Sciences

Breast: proliferation of ductus & stroma,
accumulation of fat

Pubic & axillary hair appear

Feminine body contour and behavior

7/25/2021 21



https://en.wikipedia.org/wiki/Vaginal_lubrication

Hormones

* Function of Estrogen

* Metabolic

Maryam Ranjbar, MD, Ph.D. Department of Persian Medicine, Faculty of Medicine, Isfahan University of Medical Sciences

Anabolic: pubertal growth spurt in boys & gitls

Bone mass: retard bone resorption, Protects
bone health, Reduce bone resorption, increase
bone formation, promotes fusion of epiphyses

Water & salt retention: edema, blood pressure
rise in prolonged uses

Glucose tolerance: high doses

Lipid profile: Keeps cholesterol in control:
decrease of LDL, Increase HDL |, TG

Blood coagulability: increased
Vascular endothelium: NO, PGI2: vasodilation

Gall bladder: Litogenicity: increase cholesterol,
decrease of bile salt

HBG: increased plasma SHBG, TBG, CBG

7/25/2021
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Hormones

Progesterone

®* In the serum: 3% is free

e Value:

*  Low prior to midcycle gonadotrophin surge, begin to rise shortly after that, reaching peak level during the middle of luteal

phase(8 d after LH peak), then a progressive decrease happens
*  Follicular phase:<1
* Luteal phase: 5-20

*  Postmenopausal: <1

Clinical application
* Diagnosis of ovulation

*  Diagnosis of corpus luteal dysfunction

23
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Hormones

*  Function of Progestin *  CNS: sedative in high concentration
*  Sex organs * Pituitary
®  Uterus: secretory changes in the estrogen primed endothelium: ®  Weak inhibitor of gonadotrophin secretion

hyperemia, tortuosity of glands, increased secretion

*  During pregnancy: decidual changes & sensitivity of myometrium to

oxytocin decreased * Body temperature: slight rise: 0.5
*  Cervix: scanty(low) and cellular secretion: hostile to sperm *  Respiration
penetration

3 ]
®  Vagina: pregnancy like changes Metabolism

*  Secondary sex characters

J Breast:

< Luteal phase exposure: cyclic epithelial proliferation
* Continuous exposutre: prepare breast for lactation
: HRR: increases risk of breast malignancy
Maryam Ranjbar, MD, Ph.D. Department of Persian Medicine, Faculty of Medicine, Isfahan University of Medical Sciences 7/25/2021
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HORMONS

I S

Vagina Slight mucus secretion, hyperemia, oedema Slight mucus secretion, paleness,
exfoliation
Cervix Relaxation, liquefaction of mucus plug Closure, formation of mucus plug
Uterus Secretion of PGF2 alfa, PGE2 Inhibition of PGF2 alfa, PGE2
Uterine gland development Uterine gland secretion
Sensitization to oxytocin Sensitization to oxytocin

Decreased uterine motility

Fallopian tube Increased motility & cilia activity Decreased motility
Increased secretion
= Mammary gland Stimulates mammary duct development Stimulates lobulo-alveolar N R
V development =

. Maryam Ranjbar, MD, Ph.D. Department of Persian Medicine, Faculty of Medicine, Isfahan University of Medical Sciences — .. T -
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HORMONS

/ Estrogen: SidcEiiects Progestins: Side Effects wm

Population Groups Side Effects
Males Suppression of libido, gynaecomastia and feminization * General:

— Breast engorgement, headache, rise in body temperature, edema, esophageal
Children Fusion of epiphyses and reduction of adult stature reflux, acne mood swings with higher doses

— Irregular bleeding or amenorrhoea on continuous administration

Postmenopausal women/ on  Risk of irregular bleeding and endometrial carcinoma 5 S
— Painful injection

HRT
Existing Breast cancer Growth of existing breast cancer * 19-nortesterone derivatives:
Women under long term Increased incidence of gallstones, benign hepatoma B Lowe.rs plasma HDL levels -> pioimeLs at.herogene5|s
estrogen therapy — Impaired glucose tolerance, precipitate diabetes
Co-morbidity Worsening of Migraine, epllepsy, endometriosls * Longterm admmnstratnop(ﬂR'lt): Increase risk of breast cancer .
* Early pregnancy: Masculinization of female foetus and other congenital
abnormality
3 26 S
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* 17 OHProgestrone: adrenal

* Increased in congenital adrenal hyperplasia

* Clinical application:

& S Hirsutistmn

* Ambiguous genitalia

)

=,

( [ %) )
‘ Cholesterol
@e‘miJ—LN-OH pregnenolone J—' DHEA
Progesterone 17 OH progesterone Androstenedlone
: |21 -hydroxylase| '
— —d _' o S
Aldosterone Cortisol
27 /;\\ '
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* Androgens : total testosterone, DHEAS

Hormones

S Pubic and axillary hair growth may be stimulated by the adrenal androgens dehydroepiandrosterone (DHEA) and DHEA sulfate;

Q production of these androgens increases several years before puberty in a process called adrenarche.

* NI Values

* Testosterone: clinical: in hirsutism
*  Premenopausal: 20-80
*  Postmenopausal: 15-70
* Androstenedione
*  Premenopausal: 60-300
*  Postmenopausal: 30-150

* DHEAS>2 in PCOS & hirsutism

@
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Common gynecological problems

Selierine S e Pubety:
®  Menstrual problems e Bertility
S Abnormal vaginal bleeding o Pre onancy
' Dysfunctional uterine bleeding X
sailnfectof
S Amenorrhea
[ ]
SEh AN Post menopausal problems

T 3 : N
®  Others : myomatous polyps, endometriosis Atrophic vaginitis

® Malignancy

*- i Ovarty
e  PCOS *  Psychosexual problem
e A St *  Malignancy

e e ey

* Vagina

Q Vaginal discharge and infection

Maryam Ranjbar, MD, Ph.D. Department of Persian Medicine, Faculty of Medicine, Isfahan University of Medical Sciences
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Persian medicine Life style based

* Weather: avoid wet & cold

* Nutrition : avoid cold, spicy, salty, sour

* Detoxification: constipation, intercourse
* Sleep & wakefulness: melatonin

* Exercise : circulation

* Emotional stress: deep breath

30
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