“5 Steps to a 5” Rapid Review – Anatomy & Physiology Unit
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The following terms are important in this chapter:

Circulatory system: bloodflow—Tleft side of heart — aorta — via arteries to organs, muscles —

into the venous system of the body (vena cava) — right side of heart — lungs (pick up O,) —
left side of heart.

Respiratory pathway: nose/mouth — pharynx — larynx — trachea — thoracic cavity —
bronchi — bronchioles — alveoli (functional unit of the lungs; this is where gas exchange
occurs).

Digestive system: digestion begins in mouth, continues in the stomach, and completes in the
intestines.

* Amylase: enzyme that breaks down starches in the diet (mouth and small intestine).

* Pepsin: main digestive enzyme of the stomach that breaks down proteins.

* Lipase: major fat digesting enzyme of the body (small intestine).

* Trypsin and chymotrypsin: major protein digesting endopeptidases of the small intestine.
* Bile: contains phospholipids, cholesterol, and bile salts (major emulsifier of fat).

* Maltase, lactase, and sucrase: carbohydrate digesting enzymes of the small intestines.

* Most of the digestion of food occurs in the small intestine.

* Function of the large intestine is to reabsorb water and to excrete salts.

Excretory system: kidneys lie on the posterior wall of the abdomen. Kidney is divided into
the cortex and the medulla. The functional unit of the kidney is the nephron. The medulla
is divided into renal pyramids, which dump the urine produced into the calyces — bladder
via the ureter — out of the body via the urethra.

* Most of what is dumped into the glomerular system is reabsorbed—nearly all the sugar,
vitamins, water, and nutrients. If sugar appears in urine, it is because there is too much
in the system (diabetes).

¢ Two important hormones of the excretory system are ADH (controls water absorption)
and aldosterone (controls sodium reabsorption).
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MUSCLE TYPE | STRIATED? | NUCLEI? | CONTROL? | WHERE IS IT FOUND?

Skeletal Yes Multiple | Voluntary | Biceps, triceps, etc.

Smooth No Single Involuntary | Digestive tract, bladder, arteries.
Cardiac Yes Multiple | Involuntary | Heart.

Endocrine System
Anterior pituitary hormones
e FSH: stimulates ovaries and testes.
o LH: stimulates ovulation, increased estrogen/progesterone release.
e 7TSH: increased release of thyroid hormone.
e STH: increased growth.

o ACTH: increased secretion of adrenal hormones.
e Prolactin: controls lactogenesis, decreased GnRH.

Pancreatic hormones

o Insulin: increased glycogen formation.
e Glucagon: increased glycogen breakdown.

Parathyroid hormone (PTH): increased Ca®" involved in bone maintenance.

Posterior pituitary hormones

e ADH: stimulates H,O reabsorption.

* Oxytocin: stimulates uterine contraction and milk ejection.
Adrenal gland hormones

e Aldosterone: regulates sodium concentration of body.
* Cortisol: stress hormone.

Sex hormones

e Progesterone: involved in menstrual cycle and pregnancy.
e Estrogen: made in ovaries; increased release of LH (LH surge).
o Testosterone: (testes): develops male sex characteristics.

Negative feedback: hormone acts to directly, or indirectly, inhibit further release of the hor-
mone of interest.

Positive feedback: hormone acts to directly, or indirectly, cause increased secretion of the
hormone.

Nervous system: divided into two parts: central nervous system (CNS) and peripheral
nervous system (PNS).

o CNS: controls skeletal muscles and voluntary actions.
s ANS: controls involuntary activities of body.

e ANS: sympathetic (prepare for fight): increased heart rate, increased blood pressure, diges-
tive slowdown, dilate bronchial muscles; parasympathetic (conserve energy): decreased heart
rate, decreased blood pressure, bladder constriction.
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hypothalamus (regulates hunger, thirst, temperature), amygdala (emotion control center).

Immune system

Nonspecific immunizy: nonspecific prevention of entrance of invaders into the body (skin,
mucus).

Specific immunity: multilayered defense mechanism: (1) first line of defense—phagocyres,
macrophage, neutrophils, complement; (2) second line of defense: B cells (plasma/memory),

T cells (helper/cytotoxic).

Primary immune response: antigen invader — B cell meets antigen — B cell differentiates
into plasma cells and memory cells — plasma cells produce antibodies — antibodies
eliminate antigen (humoral immunity).

Secondary immune response: antigen invader — memory cells recognize antigen and pump
out antibodies much quicker than primary response — antibodies eliminate antigen.

Cell-mediated immunity: involves T cells and direct cellular response to invasion. Defense
against viruses.
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Quickly review the following terms:

Primary sex characteristics: internal structures that assist in reproduction.

Secondary sex characteristics: physical characteristics that differ between men and women.

Male anatomy:

Two testes enclosed in the scrotum—site of sperm production, which occurs in the sem-
iniferous tubules.

Interstitial cells, which produce hormones involved in male reproduction.
Epididymis, a coiled region where sperm completes maturation.

Vas deferens, a tunnel that connects epididymis to urethra, where sperm and urine are
ejected.

Prostate gland, a gland that adds basic liquid to neutralize urine acidity so that sperm
don’t die on the way out.

Seminal vesicles, which dump fluid into vas deferens to send with sperm, which helps
sperm in various ways (adds energy, power, help with swimming).

Female anatomy:

Ovary: site of egg production; eggs move from here through the fallopian tube (oviduct)
to the uterus, which is where a fertilized egg attaches (called an endometrium).

Cervix: narrowed opening that connects the uterus and vagina.

Formation of gametes:

Oogenesis: formation of eggs; starts in embryonic development and doesn’t finish for each
egg until that egg matures during a menstrual cycle (hence, an egg could wait 40 years to
finish maturation).

Meiosis I: oocytes undergo this process only after fertilization by a sperm in the oviduct.

Spermatogenesis: one primary spermatocyte produces 4 spermatids, which mature in epi-
didymis.

Embryology (the study of embryonic development):

Cleavage divisions: mitotic divisions that occur as soon as zygote is formed; these divi-
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sions don’t increase the overall size of the embryo; cytoplasm distributed unevenly,
genetic information distributed evenly.

Morula: what we call the embryo when it has become 16 cells.

Blastula: what we call the embryo when it has become 32 cells—by this time is implanted
in endometrial wall.

Gastrulation: cells separate into three germ layers, which give rise to different adult tissues.
Endoderm: inner layer; lining of gut and digestive system, liver, lungs.
Mesoderm: intermediate layer; muscle, circulation, bones, reproductive system.

Ectoderm: outer layer; nervous system, skin, hair, nails.
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1. Cytoplasmic distribution: different amounts of cytoplasm signal different structures.
2. Induction: ability of one group of cells to influence another.

3. Homeotic genes: regulate or direct the body plan of organisms.

Hormones play a major role in directing reproductive development and reproduction:
* FSH: creates follicle that surrounds the primary oocyte during development.

* LH: surge in this hormone triggers ovulation (release of secondary oocyte from ovary).

GnRH: causes pituitary to release LH and FSH.
* Progesterone and estrogen: female sex hormones involved in reproduction.

* Testosterone: male sex hormone involved in reproduction.
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