Lecture 1:

· Growth and Development Related to Normal Function

· Begins at fertilization and ends at death

· Follows a predictable timetable of events that are continuous but not uniform

· Includes critical periods where the normal growth and development are more susceptible to environmental factors

· Reasons to study growth and development

· G/D are a continual process through life and events early in life can/ will have consequences that effect the maturity and longevity of the individual

· Predictability of G/D has positive implications for interventive measures 

· Different molecules, cells, tissues, organs develop along separate time courses

· Plasticity occurs throughout life, but is the greatest during critical periods

· Divisions of Lifespan and Critical Periods

· Prenatal Life

· Ovum – Fertilization(1st week

· Embryo – 2nd(8th Weeks

· Fetus – 3rd ( 10th Lunar Month

· Postnatal Life

· Neonatal Period

· Newborn ( end of second week

· Infancy - 3rd week( 1st year

· Childhood – 2nd ( 15th years

· Adolescence – period of 6 years after onset of puberty

· Adulthood

· Prime and Transition – 20(65 years

· Old Age and senescence – 65 years+

Lecture 2:

· Male Reproductive Anatomy

· Primary Organs - Testis

· Secondary Organs – All other structures that respond to hormones produced by testis and are important in the successful delivery or spermatozoa / semen to the penis (urethra)

· Male Reproductive Endocrinology

· Goal is to produce testosterone and deliver it successfully to the sertoli cells to assist with maturation process of sperm and to the general circulation for other androgen responsive tissue

· Process is regulated through HPGn Axis

· Hypothalamus releases GnRH to anterior pituitary

· Anterior Pituitary then produces FSH and LH that are released to general circulation

· Specific cells in the gonad respond to the FSH (Sertoli Cells) and LH (Interstitial Cells of Leydig) to regulate growth and maturation of the sperm

· This process is regulated by negative feedback

· LH( Testosterone and low amounts of Estrogen and Progesterone

· FSH ( Inhibin and Androgen Binding Protein

· Gametogenesis / Spermatogenesis

· Refers to the development of gametes (sex cells) that occurs in reproductive tract

· Spermatogenesis – formation of male gametes that occurs along the walls of the seminiferous tubule of the testes

· Spermatocytogenesis

· 1st stage of formation of spermatozoa

· Spermatogonia undergo mitosis (cells with 46 chromosomes multiply and divide)

· Then develop by meiosis into spermatocytes(Spermatids (23 Chromosomes)

· Spermiogenesis

· Transformation of spermatids to spermatozoa

· Temperature and Fertility

· Spermatogenesis requires lower temperature than that of the body 

· High temperatures damage tubules and reduce fertility

Lecture 3:

· Female Reproductive Anatomy

· Primary - Ovary

· Secondary – Organs / Tissues that respond to the hormones produced by the ovary and assist with the reproductive process (Oogenesis ( Pregnancy)

· Female Reproductive Endocrinology

· Hypothalamus releases GnRH to anterior pituitary

· Anterior Pituitary then produces FSH and LH that are released to general circulation

· Specific cells (Theca and Granulosa) in the ovary respond to the FSH and LH to regulate growth and maturation of the sperm

· This process is regulated by positive and negative feedback

· Positive feedback occurs from estrogen to generate an LH surge that triggers ovulation

· LH/FSH 

· Estrogen and Weak Androgens during follicular phase

· Estrogen and High Progesterone during luteal phase

· Female hormones are cyclical with changing levels during different phases of a 28 day average cycle

· Gametogenesis / Oogenesis

· Refers to the development of gametes (sex cells) that occurs in reproductive tract

· Oogenesis I

· Oogonia cease to divide in fetal ovary at the stage of primary oocyte

· Primary oocytes are surrounded by granulosa cells forming the ovarian follicle

· Primary oocytes form at 3 months during fetal development

· Oogenesis II

· 2 million primary oocytes exist by birth held in prophase of meiosis I 

· Maturation process prior to ovulation includes increased size 

· The first meiotic division completes a few hours prior to ovulation with Meiosis II occurring after fertilization

· Oogenesis III

· Division results in polar bodies that will eventually die

· During this division most of the “food” stays with the ovum

· Follicle includes the mature ovum and specialized support cells

· Ovulation occurs when the mature follicle bursts and the ovum is released

· Several follicles may develop during each cycle, but only one “bursts”

Lecture 4:

· Website review of new reproductive technologies

· Patient Education and Self-Monitoring

· Sperm and Ovulatory analysis

· Drugs for anovulation/hormonal insufficiencies

· Procedures

· Artificial Insemination (AI)

· Assisted Reproductive Technologies

· IVF (In Vitro Fertilization) 
· GIFT (Gamete Intrafallopian Transfer) 

·  ZIFT (Zygote Intrafallopian Transfer) 

· MESA (Microsurgical Epididymal Sperm Aspiration) 

· ICSI (Intracytoplasmic Sperm Injection) 

· Cytoplasmic Transfer
· Comparison of Ovum/Sperm – Table 2.1

· Phases of Fertilization

· Penetration of Ovum by Sperm

· Activation of Ovum and Sperm

· Fusion of Nuclei

· Stages of Early Development

· Zygote 

· Morula

· Blastocyst

Lecture 5:

· Possible outcomes following ovulation

· Menses

· Fertilization

· Purpose of implantation

· Early cell divisions exhaust ovum nutritional resources

· There is a requirement for nutritional, oxygen, and energy supplies

· Protective Measures

· Changes in uterine wall to allow successful implantation

· E+P stimulate proliferation of the uterine mucosa and increase vascularization 

· This results in uterine wall becoming hypertrophic and hypervascularized at the time of implantation

· Hormonal changes that maintain successful implantation

· hCGn prevent corpus luteum involution

· Binds LH receptor leading to maintenance of E+P production

· Blastocyst through early pregnancy

