Reproductive Physiology
Physiology of Reproduction: Gametogenesis and the Female Cycles

Meiosis: humans develop from the union of gametes



n (Haploid Complement): the number of chromosomes found in one gamete


is half the number needed for normal cells



in humans, gametes have 23 chromosomes, all other tissues 46



each gamete has a full set of instructions for the organism

Gametogenesis: the process of gamete formation


Involves the reduction of chromosome number in half



Is done to maintain the number of chromosomes



If not done, would have 2xs the number each time it divided

Homologous Chromosomes: chromosomes found on both egg and sperm that

carry genes for the same traits

Zygote: the fertilized egg formed with the egg and sperm fuse


Divides to produce the number of cells needed to make up a human

2n (Diploid): number of chromosomes found in the zygote, 23 pairs (46 single)


All cell so the human body have chromosome number identical to the

zygote

Mitosis: nuclear division processes that ensures the correct number of

chromosomes

Meiosis: specialized type of nuclear division


Occurs in the ovaries and testes during gametogenesis



Produces gametes with haploid chromosomal number



Before meiosis, chromosomes are replicated in a mother cell or stem cell,

just like in mitosis

2nd Maturation Division: (meiosis II) 

Events are parallel to mitosis except that the daughter cells do not replicate

their chromosomes before dividing



each daughter cell has only half of the homologous chromosomes


Meiosis occurs to give variability to the resulting gametes
Spermatogenesis: human sperm production


Begins at puberty and continues throughout life



Average ejaculation contains around a quarter billion sperm



Occurs in the seminiferous tubules of the testes

Spermatogonia: primitive stem cells found in the periphery of the seminiferous

tubules


Divide to build up a stem cell line


Before puberty, all divisions are making spermatogonia



At puberty, FSH influences divisions

Primary Spermatocyte: made at puberty under the influence of FSH 


Undergoes meiosis


Spermatids: haploid cells


Product of meiosis, but not actual gametes



Are nonmotile cells that do not function well in a reproductive capacity

Spermiogenesis: occurs after meiosis


Strips away excess cytoplasm from spermatid



Development of the tail occurs during this process

Sperm: the end product of spermiogenesis


Motile reproductive cell



Sustentacular or Sertoli Cells: cells in which the spermatid are found

embedded



nourish the spermatid during their transformation into sperm


Interstitial or Leydig Cells: found between the seminiferous tubules



LH stimulates cells to produce testosterone that acts with FSH to

stimulate sperm production




Acrosome: contains enzymes that are involved in the penetration of the

egg
Human Oogenesis and the Ovarian Cycle



Once the ovarian cycle is established, anterior pituitary hormones

influence the development of the ova (egg)


Each immature ova develops in a follicle (sac like structure)

Follicle Cells: smaller cells of the follicle that encase the ova


Only one cell layer

Granulosa Cells: cells in the follicle when there is more than one layer

Oogenesis: female gamete formation


Occurs in the ovaries

Oogonia: primitive stem cells


Found in the cortex of the ovary in the female fetus



Undergo mitosis until they reach 2 million or more

Primordial Follicles: oogonia that are encapsulated by a single later of squamous

like follicle cells

Primary Oocytes: larger primordial follicles


Present in the female newborn



Exist in the prophase stage of meiosis I



The total potential for reproduction is established at or shortly after birth



Until puberty, primary oocytes are dormant



At puberty, FSH influences maturation of 1 or more follicles/primary

oocytes


Primary Follicle: maturing follicle


Squamous cell covering changes to cuboidal



Begins to produce estrogens



Finishes its first maturation division, producing 2 haploid daughter cells

Secondary Oocyte: one of the 2 haploid daughter cells made during the first

maturation of the primary follicle


Contains nearly all the cytoplasm that was in the primary oocyte

First Polar Body: the other of the 2 haploid daughter cells


Goes on to complete the 2nd maturation division, making 2 more polar

bodies that disintegrate b/c of lack of cytoplasm

The follicle containing the secondary oocyte continues to enlarge and estrogen

increases

Vesicular or Graafian Follicle: mature follicle


Occurs after a 28 day cycle



Estrogen levels become highly stimulatory and release of LH and some

FSH triggers ovulation



The secondary oocyte is released and travels into the fallopian tube

Ovum: formed if secondary oocyte is fertilized by sperm


Produces by meiosis II occurring after fertilization

Second Polar Body: tiny, formed if oocyte is fertilized by sperm


Produced by meiosis II occurring after fertilization



When meiosis II is complete, the chromosomes of the egg and sperm

combine to form the diploid nucleus of the fertilized egg and development of the embryo/fetus begins



If fertilization does not occur, the secondary oocyte disintegrates without

producing the female gamete
Differences in male and female gametes:


In the female, meiosis produces only one functional gamete, in the male 4 are

produced

Size and structure are different in the male and female, sperm are tiny and mobile,

have few organelles and nearly no cytoplasm, nutrients are found in the semen

The egg is large and relatively nonmotile, has lots of cytoplasm that nourish the

embryo until implantation occurs

All organelles found in the zygote are delivered by the egg

Corpus Luteum: the transformed ruptured follicle made by LH


Forms when the secondary oocyte is expelled from the ovary



Produces progesterone and estrogen which inhibits FSH release



As FSH declines, the effect of follicular production of estrogens stops and

blood levels of estrogen decreases



LH levels begin to decline too b/c decreased estrogen triggers decreased

LH



Corpus luteum can only exist under high level so LH, so it begins to



degenerate

Corpus Albicans: scar tissue that replaces the corpus luteum
The Menstrual Cycle: hormonally controlled by estrogens and progesterone produced by

the ovary

3 Stages:


1.  Menstrual Phase: days 1-5


Is the sloughing off of the functional layer of the endometrium



Accompanied by bleeding

2. Proliferative Phase: days 6-14


The endometrium is repaired due to estrogens made by the growing



follicle



blood vessels grow again and the endometrium thickens


ovulation occurs at the end of this stage
3.  Secretory Phase: days 15-28

The vascular supply of the endometrium increases more due to



progesterone made by the corpus luteum



gland increase and start releasing nutrient substances that can support




embryo life until implantation occurs


if fertilization has occurred, the embryo will release LH to maintain




function of the corpus luteum



otherwise, the corpus luteum will degenerate and the blood vessels in the




endometrium will begin to kink and become spastic, setting the 



stage for menstruation


this explanation assumes a 28 day cycle, but cycles can vary from 21-38 days

the only interval that is constant in almost all females is the time from ovulation



to the onset of menstruation is almost always 14 days

