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11. Thymus: thymosin and thymopoietin
H. Stress and the General Adaptive Syndrome: Alarm, Resistance and
Exhaustion; Include Endocrinology of Acute Versus Chronic Stress
LAB: Histology using endocrine and reproductive tissue slides
Il. REPRODUCTIVE SYSTEM

A. Goal of Reproduction
1. Gamete formation: concept of meiosis, haploid and diploid
2. Fertilization
B. Male Reproductive System
1. Gross anatomy and function of: scrotum, tunica albuginea, tunica

vaginalis, testis, rete testis, epididymis, vas/ductus deferens,
spermatic cord, urethra, seminal vesicles, prostate, bulbourethral
glands, dartos and cremaster muscles and their role in temperature
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LAB:
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Histology using male and female reproductive histology slides

[I. PREGNANCY, DEVELOPMENT AND PARTURITION

A.
B.

C.

D.

V. DIGE
A.
B.

Role of Hormones including Progesterone, hCG, Relaxin

Fertilization: capacitation, acrosome reaction, blocks to polyspermy,
completion of meiosis and formation of the zygote, role of HCG
Overview of the embryonic period cleavage, implantation, gastrulation,
morphogenesis, germ layers

Embryonic membranes & placentation

Parturition

1. Cervical dilation, expulsion, placental delivery

2. Hormonal control, positive feedback

Lactation

1. Breast anatomy and development; including hormonal control

2. Milk production and secretion: role of prolactin, oxytocin, and
suckling

Placental Blood Supply and Fetal Circulation

1. Umbilical arteries, Umbilical vein, Ductus Venosus

2. Foramen Ovale, Ductus Arteriosus

Cardiovascular Changes at Birth

STIVE SYSTEM

Location of Digestive Organs on Models and Dissection Specimen
General Histology of the Alimentary Canal/Gl Tract: Mucosa, Submucosa,
Muscularis, and Serosa; Including Sub-Specializations in Various Gl
Regions

Role of the Parasympathetic ANS and the Vagus Nerve

Organization of Peritonea with Extensions and Reflections including
omenta, mesenteries, mesocolon, falciform ligament; Definitions of Ascites
and Peritonitis
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P. Small |
1.

2.
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Location and gross anatomy: lobes, ligaments, omenta, blood
vessels, hepatic ducts, cystic duct, common bile duct

Histology of hepatic lobules: central veins, portal veins, hepatic
veins, hepatic arteries, (portal triad), sinusoids, bile canaliculi,
hepatocytes, Kupffer cells

Liver physiology: function and flow of blood and bile in the liver
lobule and duct system; include the role of CCK and secretin

Bile: composition, function of bile salts, bilirubin, cholesterol

Brief overviews of cirrhosis, infectious and serum hepatitides,
cholelithiasis, cholecystitis, and jaundice

ntestine

Location and gross anatomy: duodenum, jejunum, ileum, ileocecal
valve

Histology (4 layer structure plus the following modifications);
correlate anatomy and function of: plicae circulares, villi, microvilli,
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3.

4.

5.

AY16-17

Types, sources, uses, and caloric values of:
a. carbohydrates; importance to the nervous system
b. lipids
C. proteins: incomplete & complete proteins, nitrogen balance
Micronutrients
a. vitamins
1) identify fat soluble A, D, E, K
2) water soluble: functions and effects of deficit or
excess (where applicable) of C, and B complex
b. minerals
Define: Malnutrition, Kwashiorkor

B. Metabolism

1.
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Overall scheme of metabolism (some review from BIO 131):

oxidation, reduction, catabolism, anabolism, metabolic pathway,

allosteric enzyme, anaerobic respiration, aerobic respiration,

coenzymes, and concept of interconversion metabolic pathway

intermediates

Anaerobic respiration: glycolysis

a. definition, cellular location, names of starting reactants and
end products

b. 3 phases: activation, cleavage, and oxidation/ATP formation

C. energy yield (NADH and ATP)

Aerobic respiration

a. importance of Coenzyme A (CoA) to various metabolic
pathways
b. citric acid (Krebs) cycle

1) definition, cellular location (anatomy of a
mitochondrion), know citric acid, alpha ketoglutaric
acid and oxaloacetic acid intermediates

2) major events: decarboxylation (CO2 production),
oxidation/reduction (dehydrogenase) reactions
(formation of NADH), substrate level phosphorylation

3) fate of NADH
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5. Non-protein nitrogenous substances - include sources and
destination and role in kidney disease
G. Hemostasis
1. Vascular spasm
2. Platelet plug formation - include role of PG's, ADP, serotonin.
Include events triggering, adhesion and release reaction
3. Coagulation
a. common pathway, intrinsic and extrinsic mechanisms -
include what triggers each, overview of pathways, end
points, clotting factors, definition of serum
b. clot retraction - include time involved and actomyosin
C. fibrinolysis - include time involved and role of tPA and
plasmin
4. Factors preventing coagulation - include roles of heparin, anti-
thrombin 11l, smooth intact endothelium, fast-moving blood
5. Hemostatic disorders - hemophilia, thrombocytopenia, impaired
liver function, and vitamin K deficiency
H. Blood Types
1. Definitions of agglutinins and agglutinogens
2. ABO group - include types, frequencies, agglutinogens and
agglutinins
3. Rh group -
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E. Path of Blood Flow through Heart - Include All Chambers, Valves, and
Vessels. Distinguish between Pulmonary and Systemic Circulations,
Location of Oxygenated and Deoxygenated Blood

F. Fibrous Skeleton of Heart
G. Coronary Circulation
1. Include R & L coronary, anterior and posterior interventricular,

marginal, and circumflex arteries, anastomoses, and coronary sinus

2. Angina pectoris and myocardial infarction - cause, symptoms, Rx
H. Cardiac Muscle Tissue
1. Histology - review - intercalated discs, striations, gap junctions
2 Energy sources - aerobic
3 Functional syncytium - definition
4 Contraction physiology - include depolarization, role of Ca**, fast &
slow calcium channels, all-or-none, long refractory period, and
automaticity
Cardiac Cycle - For Each Step Include Amount of Time Involved, Pressure
Changes and Position of Valves
1. Mid to late diastole
a. ventricular filling
b. atrial systole
2. Ventricular systole
a. isovolumetric contraction phase
b. ventricular ejection phase
3. Early diastole
a. isovolumetric relaxation phase
b. ventricular filling
J. Heart Sounds -
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internal carotids, external carotids, Circle of Willis/associated vessels,
pulmonary, axillaries, brachials, radials, ulnars, celiac, hepatic, superior
and inferior mesenterics, renals, gonadals, common iliacs, internal and
external iliacs, femorals, popliteals, anterior and posterior tibials
VEINS:
superior and inferior vena cava, brachiocephalic, subclavian, internal and
external jugular, basilic, brachial, cephalic, median cubital, axillary,
azygous, hepatic portal, hepatic, renal, sphlenic, superior mesenteric,
femoral, popliteal, internal and external iliac, common iliac, great and
small saphenous

G. Fetal Blood Circulation (see under III)

LAB: Vascular models

LYMPHATIC SYSTEM

A. Functions
B. Lymphatic Vessels (Compare wherever possible to vascular vessels)
1. Capillaries
2. Lymphatic vessels (lymphatics)
3. Trunks: lumbar trunks (R&L), intestinal (single, unpaired)
bronchomediastinal (R&L), subclavian (R&L), jugular (R&L)
4. Collecting ducts: R lymphatic duct, thoracic duct and cisterna chyli
C. Circulation of lymph - include factors responsible for formation and flow of
lymph
D. Lymph Nodes
1. Structure - include stroma and parenchyma
2. Locations - arranged in clusters along lymph pathways - note areas
of great abundance and their significance
3. Functions
E. Lymph nodules including tonsils, MALT and GALT
F. Disorders: lymphangitis, lymphadenitis, lymphedema
G. Lymphatic organs - anatomy and function of the following:
1. Thymus
2. Spleen
3. Tonsils
4. Peyer's patches
BODY DEFENSES
A. Non-Specific Defenses
1. Mechanical barriers

2 Chemical defenses

3 Interferon (IFN) (alpha and beta)

4. Inflammation

5. Fever

6 Complement

7 Monocyte-Macrophage/Reticuloendothelial System
8

: NK Cells
B. Immunity - Specific Defense
1. Antigens; definition, examples, antigenic determinant sites,
haptens
: Immunoglobulins (Ig)
a. structure - include heavy and light chains, constant and variable
portions
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b.

C.
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classes - function and characteristics of each: 1gG, IgA, IgM, IgD,
IgE

function: complement activation, neurtralization, agglutination,
precipitation,

C. Lymphocytes: T-cells: helper / Tw, cytotoxic Tec, T regulator Trec and B-
cells / plasma cells

D. Cytokines including: interferons, interleukins (main types IL1, IL2, IL4, IL5,
tumor necrosis factor, colony-stimulating factors, lymphtoxins, perforins,

defensins
E. Immune response with roles of: MHC | & Il, antigen-presenting cells, TH

cells, cytokines

1. Steps in presentation of T-dependent antigens: antigen processing
and presentation, Tw activation / costimulation, B-cell activation and
clonal selection.

2. AMI / antibody-mediated immunity. Include roles of B-lymphs,
clones, plasma and memory cells, 1° and 2° (booster) responses

3. CMI / cell mediated immunity. Include roles of T-lymphs, clones,

subpopulations of helper, suppressor, cytotoxic, delayed
hypersensitivity, and memory cells in T cell recall responseF.

F. Types of Immunity

1.
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Active immunity
a. naturally acquired active
b. artificially acquired passive
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3) factors affecting dissociation
a) PO2
b) PCO2
C) temperature
d) pH (Bohr effect)
e) BPG (biphosphoglyceric acid)
4) types of Hb - HbA, HbF, HbS
5) hyperbaric oxygen
b. CO (carbon monoxide)
C. CO2 - % carried in plasma, RBC, as HCOs- (include CI- shift
and role of COz2 in regulation and homeostasis of blood pH)
d. N2 - include nitrogen narcosis and decompression sickness
e. Complimentary effects of Haldane and Bohr effects
10. Respiratory disorders
a. COPD (emphysema, chronic bronchitis)
b. asthma

Xll.  KIDNEY/FLUID-ELECTROLYTE/ACID-BASE HOMEOSTASIS
URINARY ANATOMY AND PHYSIOLOGY

A.
B.
C.

General Functions of the Kidney

Kidney Location

Anatomy of Kidney Including: Capsule, Pelvis, Hilum, Lobules, Pyramids,

Columns, Cortex, Medulla, Ureter and Blood Supply From Renal Artery to

Renal Vein

Diagram/Model of Urinary System with Major Organs; Locate on Pig

Kidney

Nephron Structure and Function Including Juxtaglomerular and Cortical

Nephrons, Glomerulus with Fenestrated Capillaries and Podocytes, Prox.

Conv. Tubule, Loop Of Henle, Distal Conv. Tubule, Juxtaglomerular

Apparatus, Collecting Duct

Nephron Physiology

1. Glomerular filtration including role of osmotic and hydrostatic
pressures and calculation of effective filtration pressures; include
Net Filtration Pressure (NFP) and Glomerular Filtration Rate (GFR)

2. Selective tubular reabsorption including role of tubules, specific
solutes handled, role of tubular/transport maxima (receptor
saturation), active and passive transport

3. Selective tubular secretion (excretion)

4. Role of countercurrent multiplier exchange mechanism in
maintaining nephron osmolarity

G. Actions of ADH and Aldosterone on the Nephron; Review Diabetes
Insipidus, Polyuria, Oliguria, Anuria, Diuresis

Homeostatic functions

1. Maintenance of blood volume

2. Blood pressure including renin/angiotensin system and role of
juxtaglomerular apparatus

3. pH regulation including roles of Na*/H* antiport, deamination and

role of ammonia, mono and dibasic phosphate regulation, urine
acidification and maintenance of carbonate/bicarbonate ratio
Structure and function of ureters, bladder, urethra
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J. Micturition Reflex Including Voluntary, Involuntary and Neuronal
Components

K. Describe Characteristics and Composition of Urine. Include Normal and
Pathologically Significant Values from Urinalysis Lab

L. Define
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LEARNING MATERIALS:
Required Textbook:
Marieb, E.N. & Hoehn, K. Human Anatomy & Physiology, Pearson Publishing.

Suggested (Not Required) Secondary Sources:
Marieb. The A&P Coloring Book.
Rust, Thomas. A Guide to Anatomy and Physiology Lab.

LABORATORY

Required Laboratory Manual:
Marieb, Elaine. Human Anatomy & Physiology (Custom Edition).

Laboratory Topics: Gross anatomy and histology of the endocrine, reproductive,
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