Physiology 2 – Exam 6
Reproductive System


GAMETES vs SOMATIC CELLS

· Somatic Cells

· Divide by _________________

· Have _____ pairs of chromosomes for a total of _______ (DIPLOID)

· Gametes

· Divide by _______________ and ________________

· HAPLOID

· Mitosis

· Produces two identical (diploid) daughter cells

· Meiosis – Two Stages

· Meiosis I – Called ______________ Division

· Results in two _____________ daughter cells

· Splits up Chromosome pairs during anaphase I

· Independent assortment

· Prophase I

· Synapsis: copies of homologous chromosomes line up forming _________

· Crossing over: portions of DNA exchanged between _______________

· Meiosis II – 

· Division of the _______________ (not chromosomes) – centromeres split

· Anaphase II

· Results in 4 total haploid (different) daughter cells

MALE REPRODUCTIVE SYSTEM

· ANATOMY
· Scrotum – skin, fascia, & smooth muscle
· Dartos Muscle – in the _______________, causes ____________________

· Cremaster Muscle – in the _______________, causes ____________________

· Extension of ___________  ____________ muscle

· Testes – paired oval glands

· Surrounded by dense white capsule called _________ _____________

· Filled with ______________ tubules where sperm are formed

· Descend during 7th month of fetal development

· Disorder: _________________ -  when testes do not descend

· Tunica Vaginalis – piece of __________________ that descends into scrotal sac

· Epididymis – one along the border of each testis

· Site of Sperm ___________________ (swim school!)

· Storage

· Ductus (vas) Defrens

· Carries sperm back into body cavity through inguinal canal

· Covered with ___________ muscle

· Conveys sperm along with peristalsis

· Spermatic Cord – All structures passing to and from ___________

· Ejaculatory Ducts – formed by duct of _______________ and ampulla of _____________

· Adds fluid to prosthetic urethra before ejaculation
· Seminal Vesicles – Accessory Sex Glands

· Posterior to base of bladder

· ______________, viscous fluid

· Neutralizes acidity

· Contains ____________ for ATP production

· Prostaglandins

· ____________ proteins for semen coagulation (protection)

· Prostate Gland

· Inferior to the bladder

· Secretes fluid of pH ________, increases motility & viability of sperm

· Contains __________ _______ for ATP production

· Enzymes for liquefaction

· PSA ( ____________-___________ _____________)

· Diagnostic tool with cancer

· Bulbourethral ( _________________) Gland

· Within UG diaphragm

· During arousal, secretes _______________ mucus

· Neutralizes acids & _________________

· Urethra – passageway for ___________ & ____________

· Prostatic Urethra

· Membranous urethra ( passes through UG diaphragm)

· Penile Urethra

· Inguinal Canal – 2” tunnel passing through ______________ wall 

· Indirect Hernia – loop of intestine protruding through ___________ ________

· Direct Hernia – loop of intestine protruding through ___________ ________

· Penis

· Corpus Cavernosa

· Corpus Spongiosum – surrounds _____________, erectile tissue
· Glans Penis – Most sensitive
· Pathway for Sperm flow

· Seminiferous tubules

· Straight tubules

· Rete testis

· Efferent ducts

· Ductus Epididymus

· Vas Defrens

· Spermatogenesis - __________ Formation

· In _______________ tubules

· Begins at puberty

· Supporting Cells

· Leydig Cells: In between ____________, secrete ______________

· Sertoli Cells (nurse cells)

· Form __________-___________ barrier

· Support developing sperm cells

· Produce __________

· Secrete ____________ which slows sperm production (by ↓ FSH )

· Synthesize ABP ( __________  ___________  ___________ )

· Spermatogonium (stem cells)

· Found at ___________________ of seminiferous tubules

· Divide by _______________ to result in diploid daughter cell

· Daughter cell differentiates into __________ ____________

· Primary Spermatocyte (diploid)

· Divides by _______________ to form __________ ____________ (haploid)

· Secondary Spermatocyte (haploid)

· Divides by __________________ to form 4 __________________

· Spermatids (haploid)
· All four unique spermatids remain in contact via __________________ bridge

· Will differentiate into ______________________ (located close to lumen)

· Spermiogenesis: Maturation of ______________ into ___________ cells

· Spermiation: ___________ of sperm from sertoli cells

· Sperm Morphology

· Head – Contains DNA & __________________ (hyaluronidase & proteinase)
· Midpiece – Contains _______________

· Tail - _____________ for locomotion

· HormonAL REGULATION
· GnRH

· Released by hypothalamus into portal system to adenohypophysis

· Causes ↑ release of LH & FSH

· LH – Water soluble (extracellular receptors)
· Stimulates __________ cells to secrete testosterone 
(enzymes in prostate & seminal vesicles will convert testosterone to DHT)

· FSH – Water soluble (extracellular receptors)
· Stimulates ___________________

· Causes Sertoli cells to secrete __________ which keeps local hormone levels high

· Inhibin

· Secreted by __________ cells when sperm production is sufficient

· Inhibits _________ secretion by anterior pituitary

· Decreases sperm production

· When sperm production is low/slow

· Less inhibin is secreted by __________ cells

· More _________ will be secreted by anterior pituitary

· Sperm production increased

· Testosterone – Lipid soluble 
· Binds to intracellular receptors & changes genetic activity

· Prenatal effect is _______________________

· Before puberty – small amounts of testosterone inhibit _________ release

· At puberty, causes development of __________________ & __________________

· Does not suppress GnRH, causing ↑ FSH, LH, & testosterone

· DHT - Dihydrotestosterone

· Stronger than testosterone

· 5-Alpha Reductase – enzyme that converts _______________ into _________

· Deficiency causes baby to look female, but at puberty testosterone levels will rise giving rise to masculine characteristics


· NEURONAL REGULATION

· Parasympathetic

· Erection, vasodialation                                                         “Point & Shoot”

· Neurotransmitter: __________________

· Sympathetic

· Ejaculation, Emission

· Neurotransmitter: __________________

· DISORDERS

· Hypogonadism

· Defects in ________________________ and/or _______________________

· Defect of testis function of hypothalamic-pituitary dysfunction

· Can distinguish between pre- and post- pubertal dysfunction based on presence or absence of ______________________________

· Testicular feminization – resistance to androgens

· Defective receptor for __________________

FEMALE REPRODUCTIVE SYSTEM

· ANATOMY

· Ovaries

· Tunica Albuginea – dense _____________ tissue

· Cortex – deep to tunica, contains _________________

· Medulla – Deeper region with C.T., blood vessels, & lymphatics

· Germinal epithelium – simple covering over ovary

· Fallopian Tubes (uterine tubes)
· Extend from ___________ to ____________

· ___________ are finger-like processes, sweep ooctye into tube

· _____________ is central, longest region where fertilization occurs

· Fertilization must occur within ________ hours of ovulation

· ____________ is narrowest portion where tube joins the uterus

· Zygote reaches uterus within _______ days of ovulation

· HISTOLOGY

· Mucosal Layer – ciliated __________ epithelium, provide nutrients

· Oocyte is moved along via ______________

· Muscularis – circular & longitudinal ___________ muscle

· Oocyte is moved along via ______________

· Serosa – outer serrous membrane

· Uterus – site of _________________ & development of fetus
· HISTOLOGY
· Endometrium – most internal

· Stratum functionalis – shed during _________________

· Blood supply from _____________ arterioles which are under hormonal control

· Stratum basalis – maintained throughout cycle

· Myometrium – Thick layers of ____________ muscle

· Perimetrium – visceral peritoneum

· Vagina  - Birth Canal

· Mammary Glands – Modified ________________ (sweat) glands that produce milk

· FOLLICLES
· Folicle = __________________ and surrounding follicular cells

· Granulosa Cells = “nurse cells”

· FOLLICULAR STAGES

· Primordial Follicle

· Single layer of ______________ surrounds oocyte

· Primary Follicle

· 6-7 layers of granulosa surround oocyte

· Secondary Follicle

· Spaces between ____________ and _____________ begin to form

· Graffian (mature) follicle

· _____________ (space) between oocyte and follicle had formed

· Fluid filled, creates pressure to assist ovulation

· Histology

· Germinal Epithelium – outside most layer of ovary – NO GERMINAL CELLS

· Tunica Albunginea

· Theca Folliculi – Vascular tissue, differentiates into ________________________

· Theca Externa - ___________ muscle & collagen

· Theca Interna – vascular, surrounds granulose cells

· Zona Pellucida – glycoprotein layer between ___________ & ________________

· Corona Radiata – innermost granulosa, attached to __________________

· Released with follicle at ovulation

· Corpus Luteum

· Left after ovulation, made of ________________ cells once oocyte has left

· Forms corpus _______________ if corpus luteum is not needed (no fertilization)

· OOGENESIS

· Occurs while the female is IN UTERO

· Oogonia (diploid)
· Germ cells from yolk sac migrate to ovary

· Divide by ___________ to produce millions of _________

· Most degenerate by ___________ (normal death)

· Some differentiate into _________________

· Primary Oocytes (diploid)
· Divide by ___________

· Still in utero

· Division stops in ___________ of Meiosis I, remain stuck here until ____________

· ___________ present at birth

· ___________ present at puberty, only ______ will mature during reproductive years

· After puberty, several primary oocytes will resume Meiosis I each month thus creating _________________ which are HAPLOID and _________ body

· Secondary Oocytes (haploid)

· Begins division by ______________ but stops at ________________

· OVULATION occurs to one of the mature secondary oocytes

· Will remain stuck in Metaphase II until __________________ occurs

· Ovum – after secondary oocyte is fertilized Ovum & second _________ body are created

· Meiosis II will be completed only if the ovum is fertilized

· Sperm & ovum combine to form ______________ (diploid!)

· HORMONAL REGULATION

· GnRH – controls reproductive cycle

· FSH – initiates growth of ___________ that secrete _____________

· Dominant hormone of the __________________ phase

· Stimulates ________________ cells to convert androgens into estrogens
· LH – Stimulates ____________ & promotes formation of __________________

· Corpus luteum produces _____________, ______________, & _______________

· Highest levels immediately before _____________________

· Stimulates Theca cells to cause smooth muscle contraction, helping ovulation

· Progesterone
· Prepares uterus for __________________ 
· Prepares mammary glands for milk production
· Dominant hormone of the __________________ phase

· Low levels will ↑ GnRH, LH, FSH, and trigger menstruation

· Relaxin – facilitates implantation in relaxed uterus

· Inhibits uterine contraction

· Inhibin – inhibits secretion of ________

· Estrogen – secreted by growing __________

· Dominant hormone of the __________________ phase

· Increases development of breast tissue & sexual organs

· High levels of Estrogen (without progesterone) will ↑ GnRH, LH, FSH

· Moderate Levels of Estrogen will ↓ GnRH, LH, FSH

· Human Chorionic Gonadotrophin (hCG) – secreted by ________________

· Maintains __________________ which will continue secreting ______________

· Prevents maturation of another follicle

· Prolactin

· Increased during preganancy, stimulates ______________________

· Oxytocin

· Increased with lactation, stimulates ______________________

· CYCLES

· Reproductive Cycle

· Menstrual Phase

· Lasts ______ days, first day is considered beginning of cycle

· In ovary, 20 follicles are beginning to secrete _____________

· In uterus, Declining levels of ______________ cause death of spiral ateries

· Pre-Ovulatory Phase

· MOST VARIABLE (6-13 days)

· In Ovary (follicular phase)

· follicular secretion of ___________ & _________ will ↓ _______

· Dominant follicle survives until day 6

· By day 14, graffian follicle has enlarges

· High levels of _____________ trigger increase in levels of ______

· In Uterus (Proliferative phase)
· Increased levels of ___________ thicken stratum functionalis

· Ovulation

· Rupture of follicle and release of ____________ oocyte on day 14
· Due to increased levels of ______ from anterior pituitary

· Leaves behind follicular cells to make corpus _____________

· Post-Ovulatory Phase

· Most Constant timeline = ______ days

· In Ovary (luteal phase)

· If fertilization does occur – embro will secrete ________

· If fertilization does NOT occur

· Corpus Luteum becomes ____________________

· GnRH, FSH, & LH levels will rise

· In Uterus (secretory phase)

· Hormones from _______________ promote thickening of endometrium

· If no fertilization occurs, menstrual phase will begin

· Ovarian Cycle

· Pre-Ovulatory = Follicular

· Development of follicle to Graffian (mature) Follicle stim. by __________

· Post-Ovulatory = Luteal

· Corpus luteum secretes ________________

· Uterine Cycle

· Pre-Ovulatory = Proliferative

· Increased levels of ___________ thicken stratum functionalis

· Post-Ovulatory = Secretory
· Hormones from _______________ promote thickening of endometrium

· If no fertilization occurs, decrease in ______________ triggers menstruation
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