· Gametogenesis
· Production of male (sperm/spermatozoa) & female (ova) haploid (one chromosome copy)
· Meiosis = diploid (2 copies) ( haploid (1 copy); fertilization of 2 haploid = diploid
· Recombination(produces genetic expression in the gamete nonidentical to the parent

· Testis
· Compound tubular gland using holocrine secretion (product = sperm)

· Tunica albuginea  -- capsule around testis
· DCTi (i = irregular) covering
· Tunica Vaginalis

· Lost fold of peritoneum

· Partial covering (anterior) of tunica albuginea
· Mediastinum testis – posterior thickening of t. albuginea

· Sends septae of CT across interstitium (stroma) forming ~ 250 lobules containing ~ 4 seminiferous tubules ea. (~ 1000 total)

· Seminiferous tubules:  

· U-shaped; begin & end near mediastinum testis as straight tubule

· Inner:  Lined by single layer of somatic cells – Sertoli cells (seminiferous epithelium)
· Middle:  basal lamina

· Outer:  Tunica Propria (DCT)
· Myoid cells:  contractile (propel spermatozoa); smooth mm & fibroblast characteristics

· Rete testis:  

· Duct system of mediastinum; separates testis from epididymus

· Manifold-like:  1000 (testis) ( 12 (epididymus) seminiferous tubules
· Interstitium (stroma):  supportive CT
· Contains lymphatics, blood vessels, nerves, Leydig cells
· Leydig cells – secrete testosterone
· Recognition:  Steroid secretory cells (abundant sER & tubulo-vesicular mitochondria)

· Mt. are acidopholic – t/f eoisinophilic

· Present at childhood; do not secrete significantly until puberty

· Testosterone

· Development & Maintain
· Maturation & maintenance of male gamete production, reproductive tract fxn & 2o sexual characteristics

· Recognize:  leydig cells larger than any interstitium cells; eosinophilic; often found in clumps

· Scrotum:  sac that surrounds testis; temperature maintained 2o – 3o below body temp 

· Clinical Correlation:
· Male Infertility:
· Spermatogenesis requires a lower temp (34o-35o) than body temp (37o); if testis is kept at body temp, spermatogenesis (but not testosterone secretion) ceases
· Cryptoorchidism (undescended testicles), mutagens, steroids, infections, & radiation (acronym = SMIRC) produce infertility

· Spermatogenesis & the cells of the seminiferous epithelium
· Sertoli Cells:  compartmentalize spermatogenesis
· Tall columnar epithelial cells stretching from basal lamina to lumen of seminiferous tubules

· Recognition:  indistinct PM boundaries; prominent nucleulos; indented nucleus
· Sertoli-Sertoli Jxn (blood-testis barrier):  compartmentalizes

· Specialized, extensive occluding zonules
· Basal Compartment:  gonial cells (& v. briefly 1o spermatocytes); b=below
· Adluminal Compartment:  spermatocytes & spermatids; a=above
· Sertoli-Spermatid Jxn:  ½ Sert-Sert jxn (w/o z. occludin); anchor spermatid

· Clinical Correlation:
· Autoimmunity to spermatozoa:  if Sert-Sert jxn compromised, spermatozoa (which have different genetic makeup than the host) will be exposed to immune system;  autoimmune Ab response may occur (as often occurs in vasectomy individuals)

· Regulation:
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         Spermatogenesis
· Spermatogenesis:  production of haploid sperm cells (65 – 75 days)
· Spermatogenesis Stages:

· Spermatogonial Phase:  production of spermatocytes by gonial cells (diploid precursors)
· Any cell resting on basal lamina but lacking Sertoli morphology will be considered gonial;  subtypes need not be morphologically distinquished
· 3 subtypes of spermatogonia (NOT responsible for individual I.D.):
· Ad (dark):  stem cell; makes more Ad (+ Ap occasionally)
· Ap (pale):  beads on a string (several rounds of mitosis w/o cytokinesis;  coordinated development into B spermatogonia
· Type B:  mitosis ( 1o spermatocyte; new sert-sert jxn forms underneath & old sert-sert jxn breaks down; NOW adluminal compartment & spermatocyte phase
· Recognition:  1o spermatocytes largest nuclei of seminiferous epithelium cells
· Spermatocyte Phase:  Meitoic division of spermatocytes reducing the DNA content to one copy per cell
· Synthesis:  chromosome duplication (replicated diploid); ea. chromosome has 2 chromatids
· 1st Meiotic division – reductional division  (chromatids do not separate)
· Prolonged Prophase (over 2 wks):  crossing-over
· Metaphase:  homologous pairs (rather than chromatids) divide
· Produces two 2o spermatocytes (replicated haploid) w/ ½ the chromosomes ea w/2 chromatids
· 2nd Meiotic division–equatorial division (a few hrs; chrmatids separate)
· Metaphase:  sister chromatids divide ( 2 spermatids (haploid)
· Summary:  1o spermatocyte (replicated diploid) ( 2 x 2o spermatocyte (replicated haploid) ( 4 x spermatids (haploid) ea are unique & diff’t from parent cell; Contrast:  oocytes ( one ovum + 2 to 3 polar bodies
· Recognition:  2o spermatocytes are very short-lived; if seen, look like 1o spermatocytes, only ½ the size
· Spermatid Phase:  differentiation of the (not-quite) mature sperm (“kid” sperm)
· Early Phase:  “newly” produced spermatids;  small and round
· Golgi Phase:
· Acrosomal vesicle produced from Golgi
· Hydrolytic enzymes – fxn: penetrate ovum coverings
· Hyalurinidase
· Acrosin
· Neuraminidase
· Receptors to zona pellucida of ovum
· μT’s of tail (axoneme) begin to form
· Cap Phase
· Acrosomal vesicle flattens (“cap”) on round spermatid nucleus
· Tail elongates
· Acrosome Phase
· Acrosome vesicle condenses & elongates
· Nucleus condenses & elongates
· Tail continues to elongate; dense fibers appear along proximal tail (outside axoneme)
· Mitochondria migrate to initial axoneme; spirally wrap (= mt’l sheath) around dense fibers forming the “middle piece”
· Sertoli-spermatid jxns form – anchor spermatid; later broken to release “mature” spermatozoa
· Recognition:  Early spermatids are small & round (may be able to see acrosome cap); late spermatids are much smaller and the dense triangular head makes them easy to recognize
· Maturational Phase:  
· excess cytoplasm is extruded into a residual body (usually phagocytized by the sertoli cells)
· Morphologically mature, non-motile spermatid are shed
· Passive mvmt of spermatozoa along seminiferous tubule lumen
· Fluid secreted by sertoli cells
· Contraction of tunica propria myoid cells
· Structure of mature Spermatozoa:  ALL covered by PM
· B/w 5 x 106 to 15 x 106 spermatozoa per day enter the excurrent duct system for further maturation and storage
· Head:  flattened & contains condensed nucleus & acrosome
· Neck:  contains centrioles that produced the tail structures
· Tail:  3 components (~60μm) from proximal(distal
· Middle piece:  from outer(inner
· PM
· Mitochondrial Sheath
· Outer Dense Fibers
· Circumferentially & longitudinally arrayed; rib-like structures
· Axoneme 
· 9 + 2 longitudinal array of μT’s
· Principal piece:  from outer(inner; longest part of spermatozoa 
· PM
· Fibrous Sheath (no mitochondria)
· Outer Dense Fibers 
· Axoneme
· End piece:  from outer(inner
· PM
· Axoneme
