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Female reproductive system

• Paired ovaries

• Uterine tubes (fallopian tubes)

• Uterus

• Vagina 

• Labia majora

• Labia minora

• Clitoris 
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Ovaries 

• Almond-shaped glands (3x2x1cm)

• Ovarian surface epithelium

– Germinal epithelium (misnomer)

• These cells are not source of ova!!!

• Modified mesothelial cells 

• Simple cuboidal epithelium

• Tunica albuginea

– Fibrous connective tissue under the epithelium
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Ovaries 

• Medulla = inner part

• Cortex = outer part

Primordial 

follicles

Rete ovarii is rudimentary

It disappears later



Medulla

Cortex

Cortex – contains follicles

Medulla – loose connective tissue and vessels

Hilum

Ovaries



Ovarian cortex

• Ovarian surface epithelium

• Tunica albuginea

• Ovarian follicles

– Various size and different stages of maturation

• Connective tissue stroma

– Special fibroblasts, collagen and reticular fibres, 
smooth muscle cells



The epithelium used to be called germinal. 

Since oocytes are not derived from the epithelium, this term is no longer used.

The origin is mesothelium.  

Simple cuboidal epithelium

Tunica albuginea

Primordial follicles



Ovarian medulla

• Loose connective tissue

• Nerves

• Blood vessles

• Lymphatic

• Ovarian hilus cells

• No ovarian follicles here!!!
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Ovarian follicles
• One oocyte 

• Layer/s of follicular cells

• Primordial follicle

• Primary follicle

– Unilaminar

– Multilaminar

• Secondary / preantral follicle

• Tertiary / antral follicle

• Graafian follicle



Primordial follicles

• Oocyte

– Big eccentric nucleus

• One layer of squamous epithelial cells

= follicular cells

• Just below the tunica albuginea
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Primary follicle

• Unilaminar / multilaminar

• Follicular cells 

– Cuboidal, proliferation

– Granular appearance --- Granulosa cells

• Zona pellucida

– Extracellular proteoglycan layer

• Theca folliculi

– Concentric sheath of interstitial stroma cells
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cortex

primary follicle

1 - primary follicle

2 - follicular (granulosa) cells

3 - oocyte

4 - zona pellucida

5 - primordial follicle

8 - interstitial connective tissue

9 - theca
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Secondary follicle

• Granulosa cells

– 8-12 layers

– Small, fluid-filled spaces

– Coalesce to single cavity = antrum folliculi

– Filled with viscous fluid = liquor folliculi

• Theca

– Theca interna --- theca cells

– Theca externa --- connective tissue and smooth
muscle cells



Stromal cells form an outer covering = theca

Theca interna

Theca interna: more vascularized, steroid producing cells

Theca externa: fibroblasts and smooth muscles 

Theca externa

Theca interna and externa



Production of androstendione 

Cells of granulosa contain aromatase 

which transforms androstendione into 

estradiole

Theca interna and externa

Lipid droplets

SER

MIT with tubular cristae
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1 - secondary follicle

2 - follicular (granulosa) cells

3 - oocyte

4 - zona pellucida

5 - primordial follicle

6 - simple cuboidal epithelium

which covers the ovary

7 - tunica albuginea

8 - interstitial connective tissue

9 - theca
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Graafian follicle
• Primary oocyte sits in cumulus oophorus

= local eccentric cluster of granulosa cells

• Granulosa cells

– Surrounding the oocyte = corona radiata

• It accompanies the oocyte during ovulation
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Corpus luteum

• Colapsed, infolded follicular remnant

• Antral space filled with fluid (fibrin) and 
blood --- coagulation --- fibrous scar tissue

Corpus 
albicans
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Influence of LH:

Changes of granulosa 

and theca interna

1. Granulosa lutein cells

Increase in size
80% parenchyma of CL
Protein secreting cells
(aromatase)

2. Theca lutein cells

Stain more darkly
Steroid producing cells:
progesterone 
and androstendione

Corpus luteum
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Corpus luteum menstruationis

• Stops producing progesteron after 10-12 
days 

• Form white scar = corpus albicans (white 
body)



Corpus luteum graviditatis 

• If pragnancy occurs

• Production of progesteron 8 weeks

– Then placenta becomes major source

– Under the influence of hCG



Ovarian cycle

• Follicular phase (day 1-13)

– Follicular maturation

• Ovulation (day 14)

– Follicle ruptures and releases the oocyte and 
corona radiata

• Luteal phase (day 15-28)

– Corpus luteum



Fallopian tubes

• 12-15 cm long muscle tubes suspended by 
mesosalpinx

• Opens into peritoneal cavity (infundibulum)

• Transport, fertilization, initial embryonic
development



Fallopian tubes

• Infundibulum

• Ampulla

• Isthmus

• Intramural part
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Fallopian tubes

• Tunica mucosa

• Tunica muscularis

• Tela subserosa

• Tunica serosa
Mucosa

Muscularis

Serosa



Tunica mucosa

• Longitudinal folds increase surface area

– Decrease toward the uterus

• Simple columnar epithelium 

– Ciliated cells

• Ciliary motility and oocyte transport

– Secretory cells (peg cells)

• GP to provide nutrients to oocyte



Tunica muscularis

• Two indistinct layers of smooth muscle

• Inner circular

• Outer longitudinal 





Folds Ciliated

cells

Secretory

cells

Smooth

muscle

Infundibulum +++ +++ + +

Ampulla +++ +++ ++ ++

Isthmus ++ ++ +++ +++

Pars

intramuralis
+ + +++ +++



Isthmus tubae uterinae
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Ampulla
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Uterus 
• Hollow pear-shaped organ

• Thick muscular wall

• Corpus, fundus, isthmus, cervix

• Cavitas uteri, canalis cervicis



Uterus 
• Endometrium (tunica mucosa)

• Myometrium (tunica muscularis)

• Perimetrium (tunica serosa a tela subserosa)

• Parametrium (tunica adventitia)



Endometrium 
• Lamina epithelialis

– Simple columnar epithelium

– Simple tubular uterine glands

• Lamina propria mucosae

– Highly cellular endometrial stroma

• Stratum functionale

– Cyclic changes during the menstrual cycle

• Stratum basale

– Renewal of the cells



Myometrium

Stratum basale

Stratum functionale
Changes 

during menstruation

Epithelium

Most of the lenght 
of the glands

Less cellular 
lamina propria

Basal ends
of uterine glands

Highly cellular
lamina propria

Restoration of
endometrium

after menstruation

Endometrium 



Endometrium
Vascular supply

• Spiral arteries
- Supply functional layer of endometrium

• Straight arteries
- Supply basal layer of endometrium



Menstrual cycle
• Menstrual phase (1.-4.)

• Proliferative phase (5.-14.)

• Secretory phase (15.-27.)

• (Ischemic phase) (28.)



Menstrual phase

• Menstrual bleeding

• Result of ischemia of the functional layer of 
the endometrium

• Stratum basale is preserved to restore the 
endometrium



Proliferative phase

The lumen 

of gland is empty
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Secretory phase

Glands become coiled

Secretion of glycogen 
and glycoproteins

Nutrition 
for the embryo

Progesterone also inhibits
contractions of muscles
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Myometrium 

• 4 poorly defined layers of smooth muscle

• Inner layers arranged more spirally

• Outer layer arranged more longitudinaly

• Isthmus – less smooth muscle, more fibrous
tissue



Corpus uteri
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Adenoca
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Cervix uteri

= inferior portion of the uterus

• Portio supravaginalis cervicis / cervical canal

• Portio vaginalis cervicis
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Portio supravaginalis cervicis

• Simple columnar epithelium

• Glandulae cervicales uteri (mucous-secreting)

– Simple tubular glands (crypts)

– Occluded and dilated = Nabothian cyst



Portio vaginalis cervicis

• Nonkeratinized stratified squamous
epithelium

– Cervicovaginal junction

• Prepubertal junction inside of cervical canal

• In fertile age junction is outside the external os 
(ectropium)

• Metaplasia (= transformation of simple columnar
epithelium into normal stratified squamous
epithelium) = transformational zone



Stratified squamous 
non-keratinized

Columnar 
epithelium

Cervicovaginal junction
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Cervical metaplasia
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Vagina 

• Tunica mucosa

• Tunica spongiosa

• Tunica muscularis 
– Smooth muscle 

• inner(circular)

• outer (longitudinal)

• Tunica adventitia



Mucosa 

• Nonkeratinized stratified squamous
epithelium

• Lamina propria mucosae

• NO GLANDS!!! 
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Mucosa 

• Transverse folds = rugae

• Epithelial cells

– Cytoplasmatic storage of glycogen

– Glycogen = nutrition for microbial flora 
(Döderlein‘s bacillus) 

– Causes the acidofied enviroment (pH 4-5)
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• Clitoris 

• Labia minora

• Labia majora

• Vestibulum vaginae

Vulva



23.03.2023




