Chapter 45


REPRODUCTIVE SYSTEM
In asexual reproduction a single parent produces an offspring that is genetically identical to the parent.

In sexual reproduction there is a fusion of gametes (fertilization) each provided by a different parent.

REPRODUCTION IN INVERTEBRATES

Sponges and cnidarians reproduce by budding.

Some echinoderms reproduce by fragmentation.

In parthenogenesis the unfertilized egg develops into a new individual, e.g. Daphnia in spring and early summer.

· Parthenogenesis occurs in some insects, mollusks, and some reptiles.

· In some fish, eggs do not develop unless fertilized by a sperm but none of the father's genes are incorporated into the offspring.

· In ants, honeybees and other insects, males are produced by parthenogenesis; but females develop from fertilized eggs produced through sexual reproduction.

SEXUAL REPRODUCTION

It is the most common type of animal reproduction.

· In external fertilization gametes are released into the water and meet outside the body.

· In internal fertilization, the sperms are delivered into the body of the female.

Some animals are hermaphrodites and posses both male and female reproductive systems.

Sex organs are called gonads; testes are the male gonads and ovaries are the female gonads.

The male gamete is called sperm or spermatozoid.

The female gamete is called ovum (pl. ova).

The fusion of gametes is called fertilization and produces the first cell of the new individual, the zygote.

External fertilization is common among aquatic animals. Gametes from both sexes are released synchronously into the environment. This is controlled by environmental cues like light and temperature.

Internal fertilization is an adaptation to life on land. Males deposit sperm directly into the female reproductive tract with the aid of a copulatory organ, the penis. 

In some species, the sperm is deposited in a structure called the spermatophore, which is then placed inside the female track by the male or the female.

Oviparity: the embryo develops in the outside environment, e.g. birds.

Viviparity: the embryo develops inside the mother, e.g. humans.

MALE REPRODUCTIVE SYSTEM

SPERMATOGENESIS.

Sperms are produced in the testes through a process called spermatogenesis.

Spermatogenesis occurs in the seminiferous tubules of the testes.

It begins with the undifferentiated cells, spermatogonia, in the walls of the tubules.

Spermatogonia divide by mitosis to produce more spermatogonia.

Some enlarge and become primary spermatocytes and undergo meiosis.

Spermatogonium (2N) ( primary spermatocyte (2N) ( two secondary spermatocytes (N) ( four spermatids (N) ( four sperms (N).

Each sperm consists of a head, midpiece or neck and a flagellum.

The head contains the nucleus and a cap or acrosome.

· The acrosome helps the sperm penetrate the egg.

During its development, the sperm cytoplasm is discarded and phagocytized by the Sertoli cells of the tubules.

Testes develop inside the body of fetus and descend into the scrotum two months before birth.

Sperms cannot develop at body temperature.

The testes are kept in the scrotum, which maintains a temperature of a few degrees below body temperature.

The scrotum is connected to the pelvic cavity by the inguinal canal.

A series of ducts transport the sperm.

Seminiferous tubules ( epididymis ( vas deferens (   ejaculatory duct ( urethra ( outside

ACCESSORY GLANDS

Accessory glands produce the fluid portion of the semen.

The normal ejaculate is about 3.5 ml of semen containing  some 400 million sperms.

1. Seminal vesicles secrete a nutritive fluid rich in fructose and prostaglandins.

2. The prostate gland secretes an alkaline fluid containing prostaglandins, which  neutralizes the acidic medium in the vagina and increases sperm motility.

· Prostaglandins stimulate contractions of the uterus that help propel the sperms deeper into the reproductive tract.

3. The bulbourethral glands, located on each side of the urethra, secrete a mucus that lubricates the penis.

A major cause of male infertility is insufficient sperm production.

· A man with less than 35 million sperm/ml is considered sterile.

TRANSPORT AND DELIVERY

Penis consists of three columns of erectile tissue called cavernous bodies.

This tissue becomes engorged with blood and the penis grows erect.

Hypothalamus releases gonadotropin-releasing hormone (GnRH) that acts on the anterior pituitary.

Anterior pituitary releases follicle-stimulating hormone (FSH) and luteinizing hormone (LH).

· FSH stimulates development of the seminiferous tubules and spermatogenesis..

· LH stimulates interstitial cells in the seminiferous tubules to release testosterone.

· Testosterone stimulates spermatogenesis and maintains the secondary sexual characteristics.

Sertoli cells produce the hormone inhibin, which inhibits the production of FSH by the anterior pituitary.

In a negative feedback mechanism, FSH stimulates inhibin secretion which in turn inhibit FSH production.

Testosterone is responsible for the primary sex characteristics in the male: descent of testes into the scrotum, growth of reproductive organs, sperm production.

Secondary sex characteristics include facial and body hair distribution, vocal cord length and thickness and muscle development.

FEMALE REPRODUCTIVE SYSTEM

The female produces ova, incubates the embryo, gives birth, and produces milk for the young after birth.

Ovaries produce gametes and sex hormones.

Oogenesis is the process of ovum production.

All female gametes originate during embryonic development.

By the time of birth they are in prophase of the first meiotic division. At this point they enter a resting stage that lasts through childhood and into adult life.

A follicle consists of the primary oocyte and the cells surrounding it.

At puberty, one follicle develops every month in response to FSH from the anterior pituitary.

The maturing follicle completes its first meiotic division and produces a polar body and a secondary oocyte.

· The secondary oocyte continues into the second phase of meiosis but remains in metaphase until it is fertilized.

· Polar bodies are small and may or may not divide, eventually disintegrating.
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As the oocyte matures it becomes separated from the surrounding follicle cells by a layer of glycoproteins called the zona pellucida.

Fluid collects in the antrum or space between the zona pellucida and the wall of the follicle. 

Follicle cells also secrete estrogens, female sex hormones.

As the follicle matures, it moves closer to the surface of the ovary, eventually forming a bulge on the ovary surface.

During ovulation the secondary oocyte is ejected through the wall of the ovary into the pelvic cavity.

The follicle then becomes the corpus luteum, a temporary endocrine gland that secretes progesterone.

The oviduct (fallopian tube, uterine duct) transports the secondary oocyte.

Fertilization takes place in the oviduct.

Oviducts open into the uterus, which is lined with a mucous membrane, the endometrium.

The lower portion of the uterus, the cervix, projects into the vagina.

The vagina is an elastic muscular organ that receives the penis and sperm.

The external genitalia are called collectively the vulva.

It consists of the labia majora, labia minora, clitoris and mons pubis.

The hymen is an thin membrane that forms a ring around the opening of the vagina.

Breasts function in lactation, the production and secretion of milk

After giving birth, the hormone prolactin stimulates milk production.

Colostrum is produced for a few days after giving birth

· It contains protein and lactose but little fat.

As the baby suckles, the posterior pituitary releases oxytocin, which stimulates ejection of mil into the breasts.

Oxytocin also stimulates the uterus to contract to nonpregnant size.

MENSTRUAL CYCLE

Menstrual phase - 5 days

Begins with the first day of menstrual bleeding.

Gonadotropin-releasing hormone, GnRH, from the hypothalamus stimulates the anterior pituitary to release FSH and LH.

Follicles are stimulated to develop.

Preovulatory or follicular phase - 8 days

Developing follicles secrete estrogens.

Estrogens stimulate the growth of the endometrium and the production of more estrogens (autocrine regulation).

Rise of estrogens signal the pituitary to increase the level of LH, a surge necessary for the final maturation of the follicle and ovulation.

Ovulation - 1 day   Occurs on the fourteenth day of the cycle.

Postovulatory or luteal phase - 14 days

LH stimulates the development of the corpus luteum, which secretes large amounts of progesterone for about two weeks.

Progesterone stimulates glands in the endometrium to secrete a nutritive fluid

Estrogens stimulate the production of GnRH, FSH and LH in the preovulatory phase but inhibit their production in the postovulatory phase. 

This different effect may be due to a change in the sensitivity of the hypothalamus to these hormones.

If the secondary oocyte is not fertilized, the corpus luteum degenerates after two weeks and ceases to produce progesterone.

Lack of progesterone brings about menstruation.

Premenstrual syndrome (PMS) occurs in some women and is cause is unknown.

· Anxiety, depression, irritability, fatigue, edema, headache.

If fertilization occurs, the zygote becomes implanted about the seventh day.

Membranes that develop around the embryo secrete the human chorionic gonadotropin hormone  (hCG) that maintains the corpus luteum producing progesterone.

SEXUAL RESPONSE

During copulation or coitus, the male deposits the semen into the upper end of the vagina near the cervix.

Vasocongestion and increase muscle tension are physiological responses to sexual  stimulation.

· The four phases are sexual desire, excitement, orgasm and resolution.

· Heart rate and blood pressure rises and more than doubles during orgasm.

Fertilization is fusion of the two gametes.

Conception is the establishment of pregnancy.

Several hormones, including oxytocin and prostaglandins, regulate parturition, the birth process.

Labor can be divided into three stages:

· Contraction of the uterus move the baby down toward the cervix; amnion ruptures.

· The fetus passes through the cervix and vagina; it is "delivered".

· The placenta and fetal membranes, the afterbirth, are expelled.

GESTATION PERIOD

Development begins in the oviduct.

The embryo enters the uterus on about the fifth day and floats there. Its cells form the blastula or blastocyst.

The outer layer of the embryo, the trophoblast, will eventually form the chorion and amnion.

The embryo implants in the endometrium on about the seventh day.

Once implanted, the trophoblast produces the human chorionic gonadotropin hormone (hCG) that signals the corpus luteum that pregnancy has begun.

The corpus luteum responds by releasing large amounts of progesterone and estrogen.

Without the hCG, the corpus luteum will degenerate and the embryo would be aborted and flushed out with the menstrual flow.

The placenta is the organ of exchange between the mother and the embryo.

· It provides nutrients and oxygen to the fetus and removes wastes.

· It functions as an endocrine organ that maintains pregnancy.

The chorion invades the endometrium and develops the chorionic villi, which become vascularized.

The umbilical cord has two umbilical arteries and one umbilical vein.

Blood flows from the embryo through the arteries to the villi and returns to the embryo through the umbilical vein.

After 2 months of development, the embryo is referred as a fetus.

The blood of the fetus and the mother do not mix.

The duration of pregnancy averages 280 days (40 weeks) from the time of the mother's last menstrual period to the birth of the baby or 266 days from the time of conception.

The mother changes her physiology to accommodate the demands of the fetus:

· The heart enlarges and beats faster to increase the stroke volume and heart rate.

· The breathing rate and breathing volume increases to supply the fetus' demand for oxygen and its release of carbon dioxide.

· Fetal hemoglobin has greater affinity for oxygen than the mother's. This ensures that the fetus will get enough oxygen no matter what the concentration of oxygen is in the mother's blood. 

