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Reproductive System

Male reproductive System
The male reproductive system consists of:

      a. Primary sex organ = they are paired : scrotal testes.

      b. Secondary or accessory sex organs

          Consists of a series of excurrent ducts, and glandular modification

· Excurrent ducts includes:

Bilateral tubuli recti, rete, ductuli efferents, ductus epididymidis, ductus deferens, ampulla and ejaculatory duct and urethra.

· The glandular modification include: 

Ampullary diverticula, the seminal vesicles, the prostate, the bulbourethral glands (of cooper), urethral glands (of litre) and prepuptial gland (of Tyson).

Homework

    Mention the function of all of these parts??

Testis :  Testes

  It has both endocrine and exocrine function
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   Exocrine              production of male sperms
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   Endocrine              production of androgen especially testosterone from  

                                  interstitial cells of the test.

It consists of parenchyma and stroma 
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 Parenchyma              germinal or seminefrous epithelium
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 Stroma               supportive organ.

Stroma

    The capsule of testis consist of three coats:
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      1. Tunica vaginalis (peritoneal pocket)              has 2 layer           inner           

           Visceral layer and outer parietal layer.

     2. Tunica albuginea:   This surround the testis and on the posterior side  

         of testis projects inward thickened as mediastinum testis.

It consist of dense, fibrous C.T capsule contains – fibroblasts, collagen fibers, smooth muscle cells.

From tunica albugines numerous septa radiate into the testis to divide the testis into incomplete lobule or compartments. (about 250 compartments).

About 500 seminefrous tubules in each testis.

Each lobule (total length .05 km) contains one or more highly convoluted

Seminefrous tubules that empty into the reta testis.

Tunica vasculs: a vascular capsula of testis.

3. The innermost layer of testicular capsule is composed of 9 thin delicate 

     layer of loose C.T and blood vessels:-  it is called tunica vasculosa

   It is continuous with the interstitial C.T of the inter tubular regions.

Each lobule will contains 1 – 4 seminefrous tubules that produce sperm and C.T stroma in which interstitial or leyding cells are there.

[image: image7.jpg]


[image: image8.jpg]Vas deferens Hae

Iongitudinal smooth
muscle layers

S

'
circular smooth /<
muscle layer.



[image: image9.jpg]Vas deferens Hae

/. stereocilia

basal cells

¢ pseudostratified
columnar epithelium

laminia propria.



[image: image10.jpg]Seminal Vesicle H&E

lumen

 ‘muscularis



Seminefrous sperm         straight tubuli recti         rete testis         ductuli efferents        ductus epididymis (epididymis).

Seminefrous tubule

Each seminefrous tubules is approximately 50 (30 – 70) cm in length + 150 – 250 Um in diameter surrounded by extensive capillary bed.

It is lined with a special type of epithelium called (1) germinal or seminefrous epithelium.

(3) It is a complex stratified epithelium (2) composed of two basic  

     populations of cells:

1. Spermatogenic cells = regular replicate and differentiate into mature sperm.

          2. Sertoli cells or supporting or sustentacular cells – non germ cells 
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               + non dividing          splancnic mesoderm.

Spermatogenic cells

These constitute of stem cells, proliferating cells differentiating cells and exfolding cells (sperms).

· The most immature cells are situated near the basement membrane (spermatogonia = stem cells)

· The more differentiated cells (spermatids) are located near the surface (i.e luminal surface of seminefrous tubules)
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The orders of these cells from basement membrane            surface as follow
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Spermatogonia           spermatocytes (1ry – 2ry)              spermatids             in lumen matrix     sperm or spermatozoa.

Spermatogenesis

    It is the process by which spermatogonic divide and differentiate into spermatozoa (sperm).

This process can be divided into three phases:

1. Spermatogonial phase (spermatocytogenesis)

2. Spermatocyte phase (meiosis)

3. Spermatid phase (spermiogenesis) . formation of mature sperm

1. Spermatogonial phase

    In this phase, stem cells (spermatogonia) divide to replace themselves 

    and to generate spermatocytes

Human spermatogonia are classified into three types (According to staining propeoperties their nucleus.
1- Type A dark spermatogonia (Ad). (hetochromatia)

  Have ovoid nucleus which stain dark (basophilic)

     They are thought to be stem cells (reserve) not divide.

      They divide by mitosis to give Ad + Ap frequently.

2- Type A pale (AP) spermatogonia:

Have ovoid nucleus with lightly staining (euchromatin).

They divide mitotically to form type B and other pale A.

3- Type B spermatogonia =

Have generally spherical nucleus with darkly staining hetrochromatine arranged in patches i.e  chromatin condensed in large clumps primirly along the nuclear envelop

These will divide mitotically to form spermatocytes.

All of these cells are resting on the basement membrane.
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2. Meiosis (spermatocytes phase) 

   In this process primary spermatocyte  (large cells).( which derived from type B spermatogonia)  (By mitotic) undergo meiosis to reduce chromosome number to produce all certain haploid number of chromosome

The meiosis consisting of 2 division of genetic material:

    The first to separate analogs, genetically mixed chromosome after crossing – over occurs

In the second division there is separation of duplicated DNA (chromatid) produce haploid cell.

Type B spermatogonia will produce by mitotic division
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Primary spermatocyte      1st meiotic +       (2) secondary spermatocyte   

  23 paired chr. (46) )               cross in over          immediately can’t be seen LM

                                                                                contain 23 chromosome (not pair)

                                                                                22 autosome one sex X or Y (h)

                        2nd phase            (2) spermatids.

[image: image19.jpg]Uterus HSE proliferative phase

utering glands




                meiotic division              
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     One primary spermatocyte                             4 spermatids.

Syncytium = the newly formed cells (spermatids) holding each other.

Meiosis has three important functional features:

1. A haploid gamete to ensure production of diploid offspring.

2. Genetic variation of the offspring is achieved by crossing over to ensures that offspring are significantly different  from their parents.

Histologically

1- Primary spermatocyte = are large cells with distinct threads of chromatin in their nuclei (their nuclear appearance during prophase I has no parallel in secondary spermatocytes)

2- Secondary spermatocytes = are much smaller cells with nuclear chromatin occurring in a granular form in prophase II.

3- Spermatids are very small cells with deeply stained nuclei, present near the center of seminefrous tubules, adjacent to sertoli cells.

· What are the factors affecting spermatogenesis?

Spermiogenesis

Is the phase that generates sperm.

The spermatids differentiate into sperm.

There are 4 phases:

(1) Golgi phase

(2) Cap phase

(3) Acrosome phase.

(4) Maturation phase.

I. Golgi phase=

 Accumulation of  granules in the golgi apparatus

There are proncrosomal granules.

              III. Acrosome phase =

    The pronerosomal granules coalesce into a membrane bound vesicle 

     called Acrosomal vesicle adjacent to the nuclear envelope.

         Then this will enlarge and form the acrosome which is a cap like envelop that cover the nucleus anteriorly  and laterally containing hydrolytic enzymes need for fertilization.
II. Cap phase

    Acrosome and acrosomal vesicles are spread over the nucleus condensed. The nucleus condensed and elongated.

 (3) Formation of flagellum to provide the structure of motility.

 (4) Dischange of the organelles and cytoplasm that are no longer  

       required.

First sperm attached by the head to the sertoli cell then they released into the lumen.

Structure of the mature sperm:

· It is about 6 um length.

· It has head and tail portions.

The head (4 – 5um):

· It contains the nucleus containing haploid number of chromosome.

· The acrosomal cap cover anterior ⅔ of the nucleus containing hydrolytic enzymes.

Needed for penetration of zona pellucida of the ovum.

The tail is subdivided from anterior to posterior into four segments:

1. The neck: contains pair of centrioles

     The distal one degenerate in the mature sperm.

        2.  The middle piece: ( 5 – 7 um long )

           Contains mitochondria that arrange in rows or sheath in the outer 

            region provide energy for motility.

      3. The principal piece ( 45 um long )

          Contains fibrous sheath external to the axonem.

      4. The end piece (5 um) 

       flagellum the terminal segment of the tail.

      Contain the axonemal complex

     Extending from the basal part of neck region through most of the end   

     piece is called the microtubular axoneme of  the flagellum.

 It consists of nine doublet microtubules surrounding a central pair of microtubules.

 The central pair of microtubules extends anteriorly to the transversely oriented proximal centriole with neck piece.

Closely associated with the outer aspects of the nine microtubules of the axoneme are nine outer dense fibers           confer rigidity to the tail.

Q – What is capacitation of sperm

Supporting cell = Sertoli cell

They are more or less roughly columnar cells extend from basement membrane to the luminar surface of the seminefrous tubules.

They are present in between germ cells

Apical cell membrane is highly folded

· It has:     

· Eukaryotic nucleus oval basally situated.

· With infolded nuclear envelop and prominent nucleolus  centrally place

    Contain:   rER, G.A, lipid droplets, glycogen granules, actin like filaments, mitochondria, numerous microtubules + filaments SER.

In human there is crystakoid which have peculiar inclusions (crystalloids of charcot Bottcher

Between adjacent sertoli, there is gap junctions basal tight junctions

Function

(1) They form the blood testis barrier to isolate spermatogonia until before meiosis I from being recognizable by immune system.

    The principal component of this barrier is sertoli – sertoli tight 

     junctions (basal compartment) ,   FSH lyses to let spermatocyte to 

     pass.      

       This junction or barrier divides the seminefrous tubules into two parts:

a- Basal compartment located near between the basement membrane, tight junction which contain spermatogonia.

b- An ad luminal compartment located between the junction and the lumen, which contains other germ cells

(2) Formation of testicular fluid. 

(3) Formation of Androgen – binding proto to conc. testosterone

ABP, inhibit anti-mullarian hormone transferrin

           Concentrate testosterone.

     (4) Give structural support to developing gametes + nutritive
          inhibit embryogenesis        release anti – mullarian hormone         

           suppress mallarian duct.

Intestinal tissue = intertubular C.T

Vascular, delicate fibroblast, mast cell macrophages, lymphocyte, cell germ fibers, blood + lymphatic vessels + Leyding cells

There are million of leyding cells in the intestinal cells between the seminefrous tubules.



They has esinophilic cytoplasm

   Large nucleus with one or two prominent nucleoli.

Lipofuscin pigment present in old age 

They have structural characteristic of steroid producing cells include:

1. abundant tubular smooth ER.

2. Lipid droplets.

3. Lysosome, prominent lipofuscin pigment.

4. hum. Leyding cell characterized by presence of cytoplasmic crystals (crystal of Reinke             unknown function

produce androgen mainly testosterone

       They are under pituitary control by ISCH .

Tubuli recti       first portion lined by sertoli cells           simple cuboidal.

Recti testis        first portion lined by sertoli cells + single flagellum

Ductus defferences        patches of cuboidal non ciliated columnar ciliated.

Rest on C.T surrounded by thin layer smooth muscle

Ductus Epididymus

It is single highly coiled tube lies along the posterior surface of the testis, it may reach 6 m.

· It is lined with pseudostratified columnar epithelium. (sperm in the lumen).

· The epithelium consists of two cell type        principal

                                                                             Basal.

  1- Principal cells = columnar

          Posses long microvilli or stereocilia on their laminar surface – in 

          LM + EM.

      EM:

       Contain both SER + rER + Golgi apparatus + multivesicular bodies.

      2- The basal cell 

             Rest on the basement membrane but they don’t reach the luminal 

              surface.

              All cells (epithelial) rest on B.M pyramidal or polyhedral with  

              oval nucleal cell.

The epithelium is surrounded by layers of smooth muscle + vascular C.T.

It is divided into head, body and tail 

Histologically = the epithelial height decrease from tall columnar principal cell with long microvilli in the head to           cuboidal principal cell and short microvilli in the tail

The smooth muscle layer investment increase from unilaminar in the head to trilaminar in the tail.

Function..?

1. Fluid absorption + modification

2. Sperm maturation           becomes fully motile.

3. Sperm storage

4. Sperm expulsion – during ejaculation.

Vas Deference = Ductus Deference.

It is a thick walked tube consisting of: mucosa, muscularis + adventitia.

Mucosa          pseudostratified columnar epithelium with sterocilia

                        Lamina propria – prominent that rich in elastic fibers.

It thrown into numerous longitudinal folds

     Muscularis (1 mm; thick)              trilaminar arrangement of smooth muscle fibers inner longitudinal, middle circular – outer longitudinal.

Fibrous adventitia, it is continues with C.T of the spermatic cord.

Function = propulsion of the sperm during ejaculation.

Distal part dilates into ampulla open into seminal vesicle.

Vasectomy         to sterilike male

Ampulla join – seminal vesicle           ejaculatory duct lined by simple columnar.





Seminal vesicle

It is glandular evagination of vas deferense.

Mucosa = highly fold into primary & secondary + tertiary folds + ridges (forming labyriath – like cuf-de-sacs)

Epithelium : pseudostratified columnar epithelium. With principal columnar + basal cells underlying lamina propria rich in elastic fibers (columnar cells where short microvilli single flagellum.

The principal columnar cells is secretory cell and has characteristic of protein secreting cells, rER, GA, secretory granules.

They secret yellow viscous liquid contain fructose, ascorbic acid, citric acid, prostaglandins, phosphorylcholine.

Muscularis           inner circular

                             Outer longitudinal.

Adventitia         rich in elastic fibers

Function          important fluid to sperm metabolism

Prostaglandin may be important in genital function.
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Female reproductive System

Female reproductive system comprises of:

1. Internal organs = include paired of ovaries + oviducts, uterus and vagina.

2. External genetalia include: mons pubis, clitoris, labia minora + labia majora, in addition to paired mammary gland, because it is directly related to hormonal control of female reproductive system.

The sexual organs usually rest in an immature state until puberty.

At about 9-10 years pituitary hormones cause the reproductive organ to enlarge + to grow:

Enlargement of breast, appearing of hair in pupis + axilla.

The Ovaries

They are alamend shaped organs pinkish to white structure measuring about 4 cm long, 2 – 3 cm in width and 1 cm in thickness

· It is attached to the back of the broad ligament by mesovarium.

· It is attached to the pelvic wall by the suspensory ligament of the ovary which carries the ovarian vessels + nerves.

· The inferior pole attached to the uterus by ovarian ligament.

· The ovaries develop from ridges within the intraembryonic coelom. The covering mesoderm differentiate into single layer of cuboidal epithelium covering the surface of the ovary and continuous with mesothelium that cover the mesovarium where it become simple squamous. This epithelium is thought previous to be the site of production of germ cells so it is called germinal epithelium.

But actually germ cells are extragonal in origin.

The primordium germ cells develop in the yolk sac and migrate to developing ovary – these are called oogonia following mitotic division produce many oocytes. These enter prophase of first meiotic division and remain arrested in prophase until time of ovulation after puberty.

· Underlying the simple cuboidal epithelium is a dense connective tissue layer, the tunica albuginea.

Between the germinal epithelium and the cortex and the epithelium rests on it.

· Structure of the ovaries; a section through the ovaries reveals two distinct regions        medulla

                                       Cortex.

· The boundaries between them indistinct (highly vascular).

· Medulla or medullary region = central region of the ovary contains loose connective tissue, a mass of relatively large coiled blood vessels called, helicine arteries and accompanying veins, lymphatic vessels + nerves, elastic fibers + smooth muscle 

           two cells:        interst. Cells     estrogen in human invasute

                                   hilus cells         androgen.

· Cortex = peripheral region of the ovary surrounding the medulla contains the ovarian follicles ( in various stages of development and degeneration) – embedded in a richly cellular connective tissue, its cells are spindle – shaped and arranged in swirly pattern.
Ovarian follicles

 A follicle consists of an oocyte surrounded by a layer of epithelial cells.

· They have various sizes and many stages of growth and degeneration.

· About 400,000 follicles are present at birth and only about 400 are ovulated during the average reproductive life of women.

One oocyte matures every 28 days.

The other oocytes will degenerate (atresia).

Atresia = spontaneous death and subsequent resorbtion of immature oocytes.

This process start at early fetal life and reduce the number of primary oocytes from 5 million to about 4X100000 – 6X 100000 at birth.

Stromal cells phagocyte or destroyed oogonium except these who surround by follicular cells.

Follicular development =

At menses only several follicles may begin to mature but only one will produce mature ovum.

Histologically 4 types of ovarian follicle present

           Primordial follicle             primary follicle                secondary follicles
                                                    

                                                                      Growing follicles                        

                   mature or grafian follicle.

1. Primordial follicle:   unilaminal

· Is the earliest stage of follicular developed most primitive stage.

· Consists of central oocyte (20 –30 um in diameter) surrounded by a single layer of squamous (follicular cells).

· They are present in large numbers just underneath the tunica albugina.

· The oocyte contain large eccentric vesicular nucleus with finely dispersed chromatin and one or more large nucleoli – arrested in prophase stage of  meiosis I most of organelles are there.

        As follicles mature, they migrate         toward to medulla.

2. Primary follicle

Is the first stage of the growing follicle.

· Three changes occur          in the oocyte

                                                               In the follicular cells

                                                               In the GT

Changes in the oocyte

· It enlarges in size to 50 – 80 um.

· Multiple developed golgi apparatus,  increase number of ribosome, mitochondria, increase rER.

· Development of a homogenous acidophilic, deeply stained = zona pellucida, it is a glycoprotein coat present between oocyte + surrounding follicular cells.

· The microvilli on the surface of oocyte penetrate this layer, three types of protein forming ZP1, ZP2, ZP3.

Changes in the follicular cells

 The single layers of follicular cells (squmous) become cuboidal and proliferate by rapid mitotic division to give rise-stratified epithelium and then called granulosa cells.

· They rest on a basal lamina between the basal follicular (most outer  

Layer) and the surrounding stroma.

    In between these granulose cells there are Gap junction not tight junction (as   

     these in sertoli cells) to allow movements of nutrients + metabolites.







NB

    So it is not forming blood – follicular barrier.

Changes in the surrounding connective tissues

The connective tissue stroma immediately surrounding the follicle form a sheath of condensed C.T called theca that encapsulate the follicle and later differentiate into 2 layers.

3. Secondary follicle = Autral follicle

When the follicle reach about 0.2 mm in diameter and about 6 – 12 layers the granulose.

· At this time irregular fluid – filled cavities appear among the granulose cells.

· Then these spaces coalesce forming a single crescent- shaped cavity called antrum which filled with liquor folliculli.

· The follicle is now called 2ry follicle or antral f.

· Granulosa cells that directly surrounds the oocyte and project into the antrum and connecting the other granulose cells forming a layer called cumulus oorphurus ( a mound of granulose cells).

They posses microvilli that penetrate the zona pellucida and communicate by gap junction with the microvilli of the oocyte

The cells directly surround the oocytes called corona radiata.

The theca differentiates into two layers.

1. Theca interna = inner layer

· highly vascularized

· They have a large number of LH receptors

· Has steroid – producing structural characteristic secret androgens      estrogen.

   2. Theca externa

        It is outer layer of C.T, it mainly contains smooth muscle cells and 

         bundles of collagen fibers.

Mature (Graafian follicles)

· It has a large diameter about 10 mm or more.

· It occupies entire thickness of the cortex.

· The amount of liquor folliculi begins to accumulate between cells of the cumulus oophorus, freeing the oocyte from all but one layer of loosely adherent cells, the corona radiata.

· At time of ovulation sudden increase in amount of liquor follicle & increase pressure.

· At the thin rim overlying the cortical tissue bulge on the surface of cortex called stigma.

· Theca interna produce estrogen.

· The LH surge            ovulation.

The oocyte at ovulation surround by corona radiata and complete 1st meiotic division and enter the second meiotic division             haploid no.

Corpus luteum

  The rest of follicles after ovulation transform into temporary endocrine 

  Organ the corpus luteum.

· The basement membrane separate granular cells and theca interna cells dissolves

· Allowing fenestrating capillaries between granular cells.

· The estrogen produce by preovulatory follicle cause LH surge.

· The LH causes granulose cells to hypertrophy.

· The granulose cells become rich in lipid droplets containing yellow pigment.

· These cells are called now granulose lutein cells.

· The y start to produce progesterone in great amount > estrogen.

· The theca interna cell transformed or luteinized to theca lutein cells which also produce progesterone deeply stained.

· If pregnancy occur, it will remain for several month up to 12 weeks of pregnancy  & secreting progesterone + estrogen         called corpus luteum of pregnancy, also secret insulin like growth factor I (LH    

Relaxin                  dilate cervix by lyses of collagen) and growth factor II.

· If pregnancy doesn’t  occur, its cells will get progressively smaller and connective tissue invades it and it becomes a small scar called the corpus albicans.

Fallopian tubes

15 cm long and 6 to 8 mm in diameter, also called oviduct or uterine tube.

One end opens into the peritoneal cavity and other end opens into the uterine cavity.

It is divided into four major segments:

1- The infundibulum: is the funnel shaped opening close to the ovary.

Mucosa:  thrown into long folds or fibriae that closely extends into the ovary.

2- The ampulla:  it is the largest part constitutes ⅔ of its total length.

It is wide and site for fertilization.

Mucosa

Characterized by highly folded mucosa.

3- The isthmus:  is the narrow medial section of oviduct adjacent to the uterus.

4- The intradermal region or pars interstitials or uterine region.

Layers

Mucosa              muscularis              serosa

Mucosa

Simple columnar epithelium, has two cell types:

     a- ciliated cells = all the cilia beat toward the uterus.

         More numerous in the infundibulum + impulla.

     b- nonciliated or a narrow peg cell secretory cells produce oviduct fluid 

         that produce nutrient materials to ovum + sperm + zygote

Estrogen stimulate ciliocenegesis      no. of cilia.

Progesteron increases number of secretory cells.

Lamina propria is unremarkable.

Muscularis =  inner circular + outer longitudinal smooth muscle fibers important for movement of zygote to the uterus.

Inner circular thicker than outer longitudinal

Serosa = consists of a layer of thin C.T. and mesothelium.

Uterus

It is a pear- shaped organ lies in the pelvis between the urinary bladder + rectum

In nulliparous women it weight 30 – 40 gm.

Measures 7.5cm in length, 5cm in width, 2.5cm in thick.

The uterus is divided into body and cervix

The part of the body over the attachment of uterine tube is called the fundus.

It consists of three coats:           perimetrium

                                                   Myometrium

                                                   Endometrium

1- The serosa thin layer, loose C.T + covered by peritoneum of broad ligament + (mesothelium) also serosa called (perimetrium)

                     ant. Part – adventitia

                   post. portion of body + fundus            serosa

2- Myometrium =

· It is a thick muscular wall (about 15 mm)

· It has indistinctly defined layers of smooth muscle.

· The middle layer contains numerous large blood vessels (venous plexuses) called stratum vascularis.

The inner & outer layers are described as predominally oriented paralled to the long axis of the uterus.

The individual muscle cells of the non- gravid uterus are about 60 um long.

In gravid uterus are about 500 um ( increase  in length).

3- The endometrium                  mucosa (epithelium)

                                                      lamina propria. 

   = Mucosa of the uterus

· Lined by simple columnar epithelium supplied by lamina propria.

· Contains simple tubular glands lined by simple columnar and penetrate deeply and may reach the myometrium.

· The endometrium consists of two layers or zones that differ in structure and function:

a- Stratium functional or functional layer – this layer is the thick part of the endometrium which is sloughed off at menstruation.

b- Stratium basale or basal layer: this layer is retined during menstruation and serves as the source for the regeneration of the functionalis.

Blood supply to the uterine endometrium.

Uterine artery branches into several arcuate arteries which run in the middle layer or stratum vascularis of the myometrium

Arcuate arteries send radial arteries toward the endometrium which are of two types:

    1- Straight or basal arteries:

         Supply the stratum basalis (un affected by ovarian hormone)

    2- Coiled or spiral arteries:

Pass through basalis and supply the functionalis.

These arteries give numerous arterioles that often anastomose with one another as they supply a rich capillary bed distally. The capillary bed ramifies and anastomose into thin –walled dilated segments called lacunae.

  The straight arteries and the proximal part of the spiral arteries do not change during menstrual cycle. The distal part of spinal arteries degenerate and regenerate with each menstrual cycle

The menstrual cycle is a continues developmental stage in the functionalis of the endometrium.

It is controlled by gonadotropins (FSH + LH) + ovarian hormone estrogen + progesterone.

The cycle repeats every 28 (average) during which endometrium passes through a sequence of morphological + functional changes.

 4 successive phases can be described:

       1- Menstrual stage (phase)    

           Occupies 3 – 5 days – result as decline in hormones.

       2- Proliferative (estrogenic phase)

           From termination of menstruation to 1-2 days post ovulation.

       3- Secretory (progestational or luteal) stage

          Just after ovulation to 26th or 27th day.

             Primarily influenced by progesterone secretion.

       4- Premenstrual or ischaemic stage 1 or 2 days in length, terminated 

            by the onset of menstruation

1. Proliferative phase           under influence of estrogen, after shedding of   

      the  S.f. t the menstruation

Epithelial cells in the basal portion of the glands regenerates, multiply and cover the raw surface of the mucosa.

The gland increase in length         being generally straight and of uniform diameter.

The stroma proliferates and secrete collagen and ground substance.

The spiral artery grow into regenerate tissues

Endometrium increases from 0.5mm         2 or 3 mm

2. Secretory stage (phage)           under influence of progesterone start a   

       day or two after ovulation, the endometrium hypertrophies, odematous 

         reach          4 – 5mm in thickness.

Glands enlarge and become corkscrew shaped 

The lumina of glands dilate and become filled with a secretion rich in glycogen that help to nourish the zygote during implantation.

The spiral arteries increase in length and become more coiled

Therefore endometrium become oedematous + more vascular.

3. Premenstrual stage = ischaemic phase 

      Lasts 1 – 2 days

     Corpous luteal phase remains active in hormone production for about 

      10 – 12 days if fertilization doesn’t occur       rapid decline in hormone 

      levels.

 This will lead periodic contraction of the wall of spiral arteries, lasting for several hours          cause the S.F to become ischaemic         therosis of the cells 
Then gland stops secretion

The S.F shrinks in size as a result of water loss. The S.F. appears more deeply stained because the cells of stroma are more closely packed.

(prostaglandin)         antiprostaglandin  treatment of dysmenstruation

4. Menstrual stage

 The coiled artery begins to constrict for longer periods of time         the wall of the arterioles + capillaries rupture + epithelial shed off.

The glands fragment, blood aterine fluid, tissue debris are sloughed off from endometrium + discharge through vagina.

Cervix

      Inner – mucosa  -   Simple columnar                            Pab

     Outer (ext.)    strat. Squamous epith. – keratinized.   Carein

Vagina

  Mucosa – str. Squam. Epith. Non keratinized.

   Secret glycogen stimulate by estrogen 

    ….. by bacterial flora – lactic acid.

Muscularis

Adventitia / serosa

Inner circular

Outer longitudinal.
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