Animal Reproduction and Development

Modes of Reproduction
· Sexual reproduction

· Meiosis, gamete formation, and fertilization

· Offspring show genetic variation

· Asexual reproduction

· Single parent produces offspring

· Offspring are genetically identical

Stages of Development
Gamete formation

Fertilization

Cleavage

Gastrulation

Organ formation 

Growth, tissue specialization

                   Male Reproductive System
               Semen = Sperm + Secretions

· Secretions from epididymis aid sperm maturation

· Seminal vesicle secretes fructose and prostaglandins

· Prostate gland secretions buffer pH in the acidic vagina

· Bulbourethral gland secretes mucus

Prostate Cancer

· Second leading cause of death in American men

· Detection

· Digital rectal exam by physician

· Blood tests for prostate-specific antigen (PSA), a tumor marker

Testicular Cancer

· About 5,000 U.S. cases per year

· Can be detected by self-exam

· Men should check testes monthly

· Check for hardening, lumps

Female Reproductive Organs
Menstrual Cycle
· The fertile period for a human female occurs on a cyclic basis

· Menstrual cycle lasts about 28 days

· Girl is born with primary oocytes already in ovaries

· Each oocyte has entered meiosis I and stopped

· Meiosis resumes, one oocyte at a time, with the first menstrual cycle 

Fertilization  

· Sperm penetrates to egg cytoplasm

· Secondary oocyte undergoes meiosis II; forms mature egg

· Egg nucleus and sperm nucleus fuse to form diploid zygote

Embryonic Induction
· Development fate of embryonic cell lineages changes upon exposure to gene products from adjacent tissues

· Cells behave as if they have positional memory

· Demonstrated experimentally by transplanting embryonic cells  

Pregnancy
· Averages 38 weeks from fertilization

· Takes two weeks for blastocyst to form

· Weeks 3 to 8 are embryonic period

· Weeks 9 to birth are fetal period

Early Divisions

· Cleavage begins within 24 hours of fertilization

Day 5 - Blastocyst Forms

· Cell secretions produce a fluid-filled cavity in center of ball of cells

Implantation Begins

· Blastocyst attaches to endometrium; begins to burrow into  maternal tissues

Gastrulation - Day 15
· Cells migrate inward here to form endoderm and mesoderm

Embryonic Period
· Weeks 3 to 8

· By the close of embryo period 

· Appears human

· Primordial tissues of all internal and external structures have formed
Fetal Period

· Weeks 9 to birth

· Fetus is initially about 1 inch long

· Fetus born before 22 weeks cannot survive

· Survival is poor before 28 weeks because lungs are not fully formed

· By 36 weeks, survival is 95 percent 

The Placenta
· Interlocking fetal and maternal tissues

· Performs digestive, respiratory, and urinary functions for the fetus

· Materials exchanged across membrane that separates   bloodstreams
Fetal Nutrition
· All nutrients for fetal growth and development must be delivered via the placenta

· Mother’s diet affects fetal health

· Smoking may affect ability to absorb nutrients and to pass them to fetus

Birth (Labor)
· Cervical canal dilates

· Amniotic sac ruptures

· Uterine contractions drive fetus from uterus

· Placenta is expelled as afterbirth
