Chapter 27A: Reproductive System

Reproduction in Organisms

· Asexual vs. Sexual reproduction

· Asexual reproduction

· Budding = offspring literally grows off the side of the parent; leads to genetically identical offspring (Hydra)

· Regeneration = Occurs when animals are broken apart & each piece grows into a new organism (earthworms, planarians, starfish)

· Parthenogenesis = Egg cell begins to divide mitotically without fertilization; embryo is genetically identical to parent; usually entirely females (some types of amphibians and rotifers)

· Sexual reproduction

· Two haploid gametes, one from each parent, fuse to form a zygote
· Zygote develops into an offspring that is genetically different form either parent

· Fertilization can take place externally or internally

Reproductive System

· Special structures for the production of gametes (egg and sperm) for sexual reproduction

· Male reproductive system

· Produces sperm cells through the process of spermatogenesis (meiosis)

· Produces semen, a fluid that acts as a vehicle and nourishment for sperm

· Female reproductive system

· Receives male gametes

· Produces female gametes through meiosis

· Maintains and supports pregnancy in the event of fertilization
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Male Reproductive System – Structures 

· Testes = Gonads of the male (produce sperm and testosterone)

· Scrotum = Sac outside of the body in which testes are located

· Seminiferous Tubules = Small coiled tubes inside the testes in which the sperm are produced

· Seminiferous tubules empty into the vas deferens (sperm duct)

· The vas deferens carry sperm to the urethra that passes through the penis
· During ejaculation, the prostate gland and seminal vesicles add secretions to the sperm (nutrients and fluid) as part of the semen
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Spermatogenesis

· Specific type of meiosis which produces sperm

· Occurs in seminiferous tubules inside the testes

· Diploid germ cells (2n = 46) called spermatocytes divide meiotically to produce 4 haploid (n = 23) spermatids
· Mature sperm have a head which contains the DNA and a flagellum for motility

· Acrosome = specialized sac at the tip of the sperm full of enzymes that allow sperm to break through the protective layers around the egg

· Millions of sperm produced every single day for the rest of a male’s life, starting from puberty

Female Reproductive System – Structures
· Ovaries = Paired structures which produce the ova, or egg cells, and the female steroid hormones, estrogen & progesterone

· Follicle = collection of cells around the ova that support its development and secrete hormones

· Fallopian Tubes = connect the two ovaries to the uterus

· Uterus = Supports the developing fetus

· Mammary Glands = Produce milk to nourish the young


Oogenesis

· Specific type of meiosis which produces ova (egg cells)

· Occurs within follicles in the ovaries

· Discontinuous (unlike in males) = females are born with all their ovas arrested in Prophase I.  These ova remain in Prophase I throughout the life of the woman, except for the ova that mature during the menstrual cycle

· Diploid germ cells (2n = 46) called oocytes divide meiotically to form three small haploid polar bodies (n = 23) and one haploid ovum, or egg cell (n = 23)

· Production of one egg cell normally occurs once a month from puberty to menopause
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The Menstrual Cycle

· Cyclical fluctuation of hormone levels that repeats itself every 28 days (approximately)

· Primarily affects the ovaries and the uterus

· Regulated by a hormonal feedback loop involving the hypothalamus, pituitary gland, and the ovaries

· Hormones involved in the menstrual cycle:

· GnRH = hypothalamus

· FSH & LH = pituitary gland

· Estrogen & Progesterone = ovaries

· GnRH stimulates FSH & LH production

· FSH & LH stimulate estrogen & progesterone production

· Estrogen & progesterone inhibit FSH & LH and GnRH (except in ovulation)

· Four stages to the menstrual cycle

· Follicular stage
· Ovulation
· Luteal stage
· Menstruation
Follicular Stage

· Lasts about 14 days, starting from Day 1 (first day of menstruation)

· FSH from pituitary stimulates a follicle in the ovary to mature

· As the ovum matures, the follicle begins secreting estrogen

· Estrogen = promotes thickening of the uterine lining in preparation for pregnancy

Ovulation

· Surge in estrogen production by follicle results in a release of LH by pituitary gland

· LH causes release of ovum from follicle

Luteal Phase

· After ovulation, the remains of the follicle in the ovary create the corpus luteum
· LH from pituitary gland stimulates the corpus luteum to produce progesterone and estrogen

· Progesterone = stimulates growth of uterine lining and increase in blood supply of the uterus

Menstruation

· If there is no fertilization or no implantation of the fertilized egg, the high levels of estrogen and progesterone (from corpus luteum) block LH production

· Without LH, the corpus luteum degenerates

· Estrogen and progesterone levels fall

· Low levels of these hormones cause the cells of the uterine lining to slough off = results in bleeding through vagina

Fertilization

· If fertilization occurs, the uterine lining supports the development of the embryo

· The developing placenta produces HCG, which maintains the corpus luteum

· The corpus luteum then continues to make progesterone and estrogen

· Progesterone prevents menstruation during pregnancy

· With time, the placenta develops further and takes over the production of estrogen and progesterone for the duration of the pregnancy

Reproductive System
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