Covering Epithelium:

· The 4th basic tissue type (Others are Muscle, Nervous, & Connective Tissues)

· A group of similar cells attached by desmosomes.  There is no matrix.

· Location: 

· Lining an area

· Covering a surface

· Always found next to space

· Functions:

· Secretion

· Protection

· Absorption

· Lubrication

· Shapes:

· Squamous: Wide, flat, and broad cells.  The nucleus may be seen bulging into the space.

· Cuboidal: Cube-shaped with a large round nucleus.

· Columnar: Tall with an elongated nucleus

· Layers:

· Simple: One cell layer thick

· Stratified: More than one layer of cells

· Features:

· Basement Membrane: A sticky substance secreted by the epithelial cells to hold them to the loose CT below.

· Basal Border: Bottom edge of the epithelial cells.  Always in contact with loose CT via the basement membrane.

· Lateral Border: Sides of the epithelial cells – connected to each other via:

· Desmosomes: Anchor cells together

· Gap Junctions: Allow communication

· Tight Junctions (Zona Occludens): Lateral cell membranes fuse together to form a barrier

· Apical Border: Top edge of epithelial cells.  Always in contact with space.  (a.k.a.: “Brush Border” – made of actin and myosin molecules)

· Simple Squamous:

· Lines the Bowman’s Capsules of the Kidneys

· Lines blood vessels (“endothelium” and “endocardium”)

· Covers outside of organs (“mesothelium,” “peritoneum,” etc.)

· Closed body cavities

· Function: Lubrication

· Simple Cuboidal:

· Forms the walls of kidney tubules

· Function: Reabsorption of water and small molecules from liquid waste

· Simple Columnar:

· Line the stomach, small intestine, and colon (Open body cavities)

· Goblet cells secrete mucus

· Desmosomes and occluding junctions

· Function: Absorption of food molecules, water molecules, vitamins & minerals.  In stomach, secretion of mucus.

· Transitional Cells:

· Stratified; dome-shaped cuboidal 

· Urinary bladder and ureters

· The outer layer changes shape back and forth as the urinary bladder and ureters fill and empty.

· Function:

· Psuedostratified Columnar:

· Lines the trachea and bronchi

· Has cilia on the apical borders to move mucus and “stuff” along

· Goblet cells secrete mucus

· Function: Protection against airborne invaders

· Stratified Squamous – Keratinized or Non-Keratinized:

· Epidermis, esophagus

· Stratum Germinativum: One layer of dividing cells

· Stratum Spinosum: Largest layer – can see desmosome connections as cells flatten

· Stratum Corneum: Top layer of keratinized squamous cells.

· Epidermis: Dead

· Esophagus: Alive – can see nuclei

· Function: Protection (Epidermis)

Glandular Epithelium:

· A gland is an organ whose cells make and secrete a substance.

· Embryologically, these cells were once on a surface.  Then some cells dipped down into the CT (“invagination”).

· Some cells became isolated from the surface and use capillaries to distribute secretions / hormones (endocrine glands)

· Other cells maintained surface continuity via a duct (exocrine glands)

Exocrine Glands:

· Secrete onto a surface via a duct or tube

· Secretory (cuboidal) cells are arranged in nests called acini (pl)  [Sing. = acinus]

· Sweat glands, Parotid, Sublingual, Sub-Maxillary, and part of the pancreas

· Secrete two types of substances:

· Serous Fluid: A watery thin fluid

· Mucous Fluid: A thick hydrated protein molecule (mucus) – secreted in granules

· Around each acinus is CT that separates one next from another.  In addition, there may be a few smooth muscle cells (myoepithelium) to squeeze the substance into the duct

Endocrine Glands:

· No acini

· Cells are arranged randomly, or in clusters, rows / cords, or follicles

· Thyroid, parathyroid, half of pancreas, adrenal gland

· Hormones are stored inside the nest of cells until a chemical signal requires their release into the neighboring capillaries.

· Thyroid Gland:

· Arranged in pale follicles

· Follicular cells secrete Thyroid Hormone (thyroxin)

· Parathyroid Gland:
Embedded in posterior thyroid

· Secretes Parathyroid Hormone – effects bone density

· Random dark purple cell clusters – no organization

· Adipose tissue interspersed

· Pancreas:

· Exocrine Portion: Has ducts and serous acini – secretes digestive enzymes (lipase, tripsin, pancreatic amylase, etc.)  and sodium bicarbonate to neutralize HCL( may see centroacinar cells

· Endocrine Portion: Islets of Langerhans, blood vessels

· Alpha cells – Produce glucagon
· Beta cells – Produce insulin
· Adrenal Gland:

· Capsule

· Cortex: Secretes Steroidal hormones
· Zona Glomerulosa – touches capsule – clusters of cells

· Zona Fasciculata – middle – rows / columns of cells – largest area

· Spongiocytes – vacuoles in the cells (sacs of fluid) that may contain hormones

· Zona Reticularis – touches medulla – clusters of cells

· Medulla: Next to central vein – Secretes epinephrine
Skin:

· Epidermis: Keratinized , stratified squamous epithelium (cells are keratinocytes) – OUTER LAYER
· Stratum Germinativum (Basale) – deepest – single layer of continuously diving cuboidal  cells

· Stratum Spinosum – Largest region – can see desmosomes connecting cells as they begin to flatten out

· Stratum Corneum – Outermost – thick layer of keratin flakes – flat, dead cells – provides physical, chemical, and biological protection

· Function: Protection

· Dermis: Mostly dense CT, blood vessels, and nerves – DEEP TO THE EPIDERMIS
· Structures (derived from epidermis!):
· Hair
· Sweat glands
· Sebaceous glands – Secrete oil onto hair shaft to keep it pliable
· Dermal papilla / hair papilla, etc. 
· Hair papilla is CT and hold the hair in the follicle

· Arrector Pili: Smooth muscle which raises hair to trap an insulating layer of air

· Function: Support epidermis

· Hypodermis: Adipose, loose, and dense CT – large blood vessels – DEEP TO THE DERMIS
· Function: 

· Melanocytes make brown pigment.  They are located in the stratum germinativum and stratum spinosum.  They are mobile!  Therefore, melanoma (cancer of the melanocytes) is very dangerous!

Blood Vessels and Blood Cells:

· Wall Regions:

· Tunica Intima: Endothelium and loose CT (Very thick in the aorta)

· Internal Elastic Lamina: Elastic membrane between Tunica Intima and Tunica Media

· Tunica Media: Layers of smooth muscle (circular) – vasoconstriction 

· Large in arteries; small in veins

· In aorta, contains elastic membranes between muscle cell layers

· External Elastic Lamina: Elastic membrane between Tunica Media and Tunica Adventitia

· Tunica Advantitia: CT wrapped around the vessel

· Contains Vasa Vasorum – supply blood to larger vessels

· Muscular Arteries have a large tunica media – i.e. Brachial Artery, Femoral Artery, etc.

· Elastic Arteries have elastic membranes in their tunica media – i.e. Aorta – provides with ability to stretch and recoil to propel the blood.

· Veins are controlled by the vaso-motor center of the brain.

	Arteries
	Veins
	Capillaries

	Lined with endothelium
	Lined with Endothelium
	Consist only of one cell layer of endothelium

	Large Tunica Media
	Small Tunica Media
	

	Small Lumen
	Large Lumen
	

	No valves
	One way Valves
	

	Carry oxygenated blood to organs away from the heart
	Carry deoxygenated blood from the organs to the heart
	Reach almost every cell in the body to allow for diffusion of O2, CO2, nutrients, etc.

	Branch (get smaller)
	Merge (get larger)
	


Capillaries:

· Average: Have small spaces between the cells for small molecules to pass through.

· Hepatic: Discontinuous / Sinusoids  – Essentially no walls to the capillaries.  Therefore, the liver cells are in direct contact with the blood.  This allows the liver cells to detoxify the blood more effectively.

· Renal: Fenestrated – There are large spaces between the cells so that it is easier for waste to get out of the bloodstream.  

· Brain: Tight Junctions – There are no spaces between the capillary cells.  This forms a portion of the protective blood-brain barrier.

Blood Cells:

· RBCs (erythrocytes) are pale and small

· WBCs (leukocytes) are large and magenta

· 60% Neutrophils – Phagocytosis – Has 3 nuclear lobes

· 30% Lymphocytes – Large nucleus occupies almost entire cell – Make antibodies (memory cells), blow up invaders – do not do phagocytosis

· 8% Monocytes – Irregular shaped nucleus – Turn into macrophages and crawl through tissue – Phagocytosis 

· 3% Eosinophils – Phagocytosis 

· 0% Basophils (only found in certain infections – blow up invaders) – Looks grainy

· Platelets – Look like dark purple clumps – initiate the clotting process

Lymphatic Vessels and Lymph Nodes:

· 2 Functions of lymphatic system:

· Return lost fluid (“lymph”) to the blood

· Cleans up the fluid along the way

· 2 Types of vessels:

· Lymphatic vessels – merge to form the thoracic duct and the right lymphatic duct which empty into the subclavian vein – Contain valves – lymph is moved along due to muscular contraction

· Lacteals – A lymphatic capillary – has a “dead” beginning – merge to form lymphatic vessels – more permeable than capillaries

· Source of lymph: Interstitial fluid, etc.

· Function of Lymph Nodes:

· Cortex of lymph node contains lymph nodules.  Their pale germinal centers are filled with reproducing lymphocytes (initiate immune system response).  Surrounded by dark coronal cells.

· Medulla of lymph node contains macrophages which phagocytose foreign substances.  Contains medullary cords of macrophages and sinusoids.

Digestive Tract:

· Regions of Digestive Organ Walls:

· Mucosa: Mucous membrane next to the lumen

· Epithelium (Simple columnar) Function: Secrete mucus

· Lamina Propria – CT directly under the epithelium

· Muscularis Mucosae – thin layer of smooth muscle cells – when contracts, moves mucosa

· Submucosa: CT under the mucosa – Contains vessels, nerves, and acini – Function: Support of mucosa

· Muscularis Externa – thick layer of muscle in at least two orientations

· Inner Circular – looks longitudinal in cross section – Function: Constricts the tube of the digestive organ

· Outer Longitudinal – looks circular in cross section – Function: Peristalsis 

· Serosa: Consists of CT and simple squamous epithelium (mesothelium)

· Function: Lubrication

· Does not provide protection against bacteria

· Organs: Mouth & tongue, Esophagus, Stomach, Small Intestine, Colon, Rectum

Esophagus:
· Stratified squamous epithelium – non-keratinized

· Mucus producing glands with ducts located in lamina propria

· Striated muscle in upper 1/3 = swallow

· Smooth muscle in lower 2/3 = peristalsis

Tongue:
· Stratified squamous epithelium – keratinized on top of tongue only

· Papillae – separated by papillary grooves

· Taste buds – line papillary grooves

· Glands of von Ebner – dark serous acini

Stomach:
· Contains no goblet cells – all simple columnar cells produce mucus

· Gastric Pits

· Chief Cells: Small and dark – produce pepsin

· Parietal Cells – Large and pale – produce HCl

· Gastric glands – located in submucosa or lamina propria

· Function: Begin digestion of proteins

Small Intestine:

· Mucus produced by goblet cells

· Function: Simple columnar cells absorb food molecules

· Mucosa is in the shape of villi
· Villi contain capillaries, lacteals, etc.

Colon:

· Mucus produced by goblet cells
· Function: Simple columnar cells absorb water, minerals, and vitamins
Respiratory System:

Trachea:

· Hyaline cartilage C-rings; pseudostratified columnar epithelium

· Trachea branches into two Secondary Bronchi (a.k.a. Lobular Bronchii – 3 on the right, 2 on the left) ( branch into Tertiary Bronchii ( branch into Bronchioles ( Branch into Terminal Bronchioles ( End in a cluster of sacs = Alveoli
· As branch, the amount of cartilage in the walls decreases, and the amount of smooth muscle increases.

· As branch, the cell types also change: Psuedostratified columnar ( Simple Columnar ( Simple Cuboidal ( Simple Squamous

· Functions of Airway linings:

· Pseudostratified Columnar cells of the trachea produce mucus and contain cilia.  These are the body’s first line of defense against airborne substances

· Simple columnar cells of the bronchi

· Simple cuboidal cells of the bronchioles

· Simple squamous cells of the alveoli allow diffusion

Lungs:

· Alveoli: Walls are simple squamous epithelium – the outside of alveoli are plastered with capillaries (made of endothelium) that contain deoxygenated blood.  The two layers of cells are sometimes called the respiratory membrane.  Oxygen and carbon dioxide diffuse along concentration gradients.

· Interalveolar Septa: CT between alveoli – contains capillaries

· Type I Pneumocytes: Simple squamous epithelial cells that form the walls

· Type II Pneumocytes: Located IN the alveoli – round with large nuclei – produce surfactant to destroy the surface tension of water so that the alveoli do not collapse in on themselves (Respiratory Distress Syndrome)

· Dust Cells: Macrophages in the lungs

Kidney:
· Functional unit: Nephron (Bowman’s capsule and the kidney tubules)

· The Bowman’s Capsule is the space surrounding the glomerulus.  It is the beginning of a nephron.

· Blood comes in from capillaries and pressure pushes fluid out through the fenestrated capillaries into the Bowman’s Capsule.  The fluid (mostly water) then travels down the tubules.

· Small molecules such as sodium, potassium, glucose and urea are pushed into the tubule, but large protein molecules are not.

· Renal Corpusle: Bowman’s Capsule surrounding a glomerulus (cluster of fenestrated capillaries) ( Filtration
· Tubules (Proximal Convoluted, Loop of Henley, and distal convoluted) empty into a collecting duct.  Simple cuboidal cell walls.  Selective Reabsorption occurs in the tubules.  Peritubule capillaries return re-absorped molecules to the blood stream.

Liver:

· Arranged in lobules (pig liver)

· Central Vein: Located in the center of each lobule – Carries deoxygenated blood out of the liver

· Triad:

· Hepatic Portal Vein Branch: Largest structure of the Triad.  Lined with simple squamous epithelium. Carries blood from the digestive organs and the spleen (deoxygenated) to the liver to be detoxified (remove bilirubin, ammonia; store excess glucose as glycogen)

· Hepatic Artery Branch: Smallest structure of the Triad.  Carries oxygenated blood to the liver.

· Bile Duct Branch: Lined with simple columnar epithelium

· Hepatocytes: Arranged in cords / rows between the triad and central vein.  Tight junctions between.

· Functions:

· Remove toxic molecules from bloodstream (or modify)

· Remove glucose from bloodstream

· Produce and secrete bile into bile canaliculi

· Sinusoids: The liver capillaries (“discontinuous capillaries”) run between rows of hepatocytes.  The blood is in direct contact with the liver cells!  This causes them to be vulnerable and easily damaged because they have no protection from toxins.

· May see Kupffer cells (macrophages) in a rabbit liver!

Gonads:

· Functions:

· Produce gametes

· Produce sex hormones

Ovary:
· Primordial Follicle: oocyte surrounded by single layer of follicular cells – located in the epithelium

· Primary Follicle: Has several layers

· Secondary Follicle: Has many layers

· Graafian Follicle: Largest follicle

· Oocyte is surrounded by many layers of follicular cells and looks like it is on a pedestal

· Filled with follicular fluid

· Is a mature follicle

· Follicular cells produce sex hormones (estrogen and progesterone)

Testis:
· Seminiferous Tubules (highly coiled – simple cuboidal) produce the sperm

· Interstitial cells are located between the tubules and they produce sex hormones (testosterone)

· Four Stages of Sperm Development:

· Spermatogonia: In wall of tubule (farthest from lumen) – large cells that divide towards the lumen.

· Spermatocytes: Dividing cells – may see a pale nucleus or chromosomes

· Spermatids: Small, round, dense nuclei

· Spermatozoa (pl): lose all cytoplasm.  Small, dense, triangular with a flagellum – right next to the lumen.  Mature sperm cell.

Sliding Filament Model of Muscle Cell Contraction

· Myofibrils of muscle cells contain bands that are actually the visual effect of highly organized microfilaments.

· A Bands are thick filaments lined up.  They are made of myosin molecules and ATPase enzymes.  Their “cross bridges” (heads of the myosin molecules) attach to the thin filaments.

· I Bands are thin filaments lined up each overlapped a little bit by a thick filament.  They are made of actin molecules and have reactive spots for the heads of myosin to attach to.  These filaments are anchored to the Z-line (a membrane).  When the muscle is relaxed, these reactive sites are blocked by tropomyosin filaments.  Troponin molecules are the protein molecules that hold the tropomyosin filaments in place.  

· Cell membranes are initially Polarized.  They have a negative charge on the inside and a positive charge on the outside.

· There is an “impulse:”

· Neurotransmitters are secreted from the distal end of the axon.  The vesicles fuse with the pre-synaptic cell membrane (axon membrane) for exocytosis.

· The neurotransmitters diffuse through the synapse and interact with the cell membrane of the post-synaptic cell (muscle cell).

· Depolarization spreads rapidly through the muscle cell membrane (sarcolemma) to the transverse tubules (invaginations of the sarcolemma – 2 per sarcomere) to the terminal vesicles of the SR.  (Terminal vesicles hold all of the cells Ca++.)

· The terminal vesicle membrane becomes permeable to Ca++.

· The Ca++ rapidly diffuses out amongst the filaments (in the sarcomeres) due to the Ca++ concentration differences.

· The Ca++ molecules interact reversibly with the troponin molecules, causing a conformation change.  The new shape of the troponin molecule fails to hold the tropomyosin filaments against the thin filaments.  The tropomyosin rolls away, leaving the reactive sites of the thin filaments exposed.

· Ca++ and ATP  and enzyme (myosin ATPase) are required for the attachment of the cross bridges to the thin filaments.

· The cross bridges attach and detach several times to exposed reactive sites, changing shape each time they attach and pull.  This results in the contraction of the cell.

· Tension is generated and the thin filaments are pulled to the center of the sarcomere.

· This occurs simultaneously in all sarcomeres throughout the cell.

· When a cross-bridge reaches its greatest change, an ATP molecule attaches to it – this causes the cross-bridge to release from the thin filament and revert back to its original shape.

· The ATP molecule is hydrolyzed by myosin-ATP kinase – providing power for the next step.

· The cross bridge then attaches to another reactive site on the same thin filament if Ca++ is still present.  Will continue the same process for as long as Ca++ and ATP are available.

· The muscle fiber (cell) “shortens” as the thick filaments are brought towards the Z-lines.  

· Important: The arrangement of the thin and thick  filaments contracts as they intermesh – the filaments themselves do not shorten!  The cell itself actually shortens!
· To relax the muscle, the Ca++ must be removed.  The removal of the neurotransmitter allows the sarcolemma and terminal cistern membranes to become repolarized (and impermeable to Ca++) once again, and the Ca++ is pumped back into the terminal vesicles.

1. Diffuse away

2. Pump back into the axon it came from (need epinephrine)

3. Break down / hydrolyze with Acetyl Choline Esterase.  

· A single nerve impulse generates only one contraction!
· Sarcomere contraction is always “All or None.”



Digestive Enzymes:

· Amylase – Digests starches – Produced by the salivary glands and pancreas

· Pepsin – Digests proteins – Produced by the chief cells of the stomach

· Lipase – Digests fats – Produced by the pancreas

· Tripsin – Digests ??? – Produced by the pancreas

· Sucrose, lactose, and maltose are known as brush border enzymes because they are secreted by epithelial cells in the small intestine and are found “hanging off” the edges of the microvilli

Muscle = A bundle of fascicles

Fascicles = A bundle of muscle cells / myofibers

Myofiber = A bundle of myofibrils

Myofibril = A bundle of filaments

Glands:

· Stroma: Connective tissue around / in a gland
Parenchyma: Functional cells of an organ

· Acini = plural; Acinus = singular

· Centroacinar Cells: Located in the center of an acinus (visible especially in the serous acini of the pancreas), these are a part of a tiny duct that exits the lumen.

Parotid Gland:
All Serous  (294 – 303)

· Exocrine gland – has ducts – (Blood vessels are located in the stroma)

· Light Pink – Pale Serous Acini

Sublingual Salivary Gland:

All Mucous
(294 – 311)

· Exocrine gland – has ducts

· Mucous acini (white) and serous demilunes

· Submaxillary / Submandibular Gland:
Mixed
(294 – 303)
· Exocrine – has ducts

· Dark serous acini and occasional mucous acini with serous demilunes

Pancreas:
(294 – 305)

· Exocrine Portion: Has ducts and serous acini – secretes digestive enzymes (lipase, tripsin, pancreatic amylase, etc.) ( may see centroacinar cells

· Endocrine Portion: Islets of Langerhans, blood vessels

· Alpha cells – Produce glucagon
· Beta cells – Produce insulin
Adrenal Gland:
(194 – 211)

· Endocrine – contains blood vessels

· Capsule

· Cortex: Secretes Steroidal hormones
· Zona Glomerulosa – touches capsule – clusters of cells

· Zona Fasciculata – middle – rows / columns of cells – largest area

· Spongiocytes – vacuoles in the cells (sacs of fluid) that may contain hormones

· Zona Reticularis – touches medulla – clusters of cells

· Medulla: Next to central vein – Secretes epinephrine – hard to distinguish between medulla cells and zona reticularis cells

Thyroid Gland:
(193 – 209)

· Endocrine – contains blood vessels 

· Arranged in pale follicles

· Follicular cells secrete Thyroid Hormone (thyroxin)

Parathyroid Gland:
Embedded in posterior thyroid

(193 – 209)

· Endocrine gland – contains blood vessels

· Secretes Parathyroid Hormone – effects bone density

· Random dark purple cell clusters – no organization

· Adipose tissue interspersed

Skin, Vessels, etc.:

Skin of Scalp:

(216 – 232)

· Epidermis: Keratinized , stratified squamous epithelium (cells are keratinocytes)

· Stratum Germinativum (Basale) – deepest – single layer of continuously diving cells

· Stratum Spinosum – Largest region – can see desmosomes connecting cells as they begin to flatten out

· Stratum Corneum – Outermost – thick layer of keratin flakes – flat, dead cells – provides physical, chemical, and biological protection

· Dermis: Mostly dense CT, blood vessels, and nerves

· Structures: Hair, sweat glands, sebaceous glands, dermal papilla / hair papilla, etc. – derived from epidermis!

· Hair papilla is CT and hold the hair in the follicle

· Arrector Pili: Smooth muscle

· Hypodermis: Adipose, loose, and dense CT – large blood vessels

· Thick Skin: Has no hair; very large stratum corneum

Arteries & Veins:
(148 – 159)

· Tunica Intima: Endothelium and loose CT (Very thick in the aorta)

· Internal Elastic Lamina: Elastic membrane between Tunica Intima and Tunica Media

· Tunica Media: Layers of smooth muscle (circular)

· Large in arteries; small in veins

· In aorta, contains elastic membranes between muscle cell layers

· External Elastic Lamina: Elastic membrane between Tunica Media and Tunica Adventitia

· Tunica Advantitia: CT wrapped around the vessel

· Contains Vaso Vasorum
· Veins have valves and a large lumen

Lymph Nodes:

(166 – 187)

· Cleans lymph & returns lost fluid to the bloodstream (valves)

· Reticular (Type III Collagen) Tissue is found throughout cortex and medulla – silver stain needed

· Capsule
· Cortex: Lymphoid nodules with corona and germinal centers

· Medulla: Sinusoids with lymph & macrophages, medullary cords of macrophages

Trachea:
(236, 242, 243)

· Hyaline cartilage C-rings; pseudostratified columnar epithelium

· Branches into two Secondary Bronchi (a.k.a. Lobular Branchii) ( branch into Tertiary Bronchii ( branch into Bronchioles ( Branch into Terminal Bronchioles ( End in a cluster of sacs = Alveoli

· As branch, the amount of cartilage in the walls decreases, and the amount of smooth muscle increases.

· As branch, the cell types also change: Psuedostratified columnar ( Simple Columnar ( Simple Cuboidal ( Simple Squamous

Lungs:

(234 – 239)

· Alveoli: Walls are simple squamous epithelium – the outside of alveoli are plastered with capillaries (made of endothelium) that contain deoxygenated blood.  Oxygen and CO2 diffuse along concentration gradients.

· Interalveolar Septa: CT between alveoli – contains capillaries

· Type I Pneumocytes: Simple squamous epithelial cells that form the walls

· Type II Pneumocytes: Located IN the alveoli – round with large nuclei – produce surfactin

· Dust Cells: Macrophages in the lungs

Blood Smear:

(89 – 99)

· RBCs (erythrocytes) are pale and small

· WBCs (leukocytes) are large and magenta

· Neutrophils, lymphocytes, monocytes, eosinophils, and basophils

· Platelets look like dark purple clumps of cells

Digestive Organs:

· Mucosa: Mucous membrane next to the lumen

· Epithelium

· Lamina Propria – CT directly under the mucosa

· Muscularis Mucosae – thin layer of smooth muscle cells (when contract, it moves the mucose) – increase surface area to increase efficient diffusion

· Submucosa: CT under mucosa

· May have some mucous acini and ducts

· Contains blood vessels and nerves

· Muscularis Externa: Thick area of muscle in at least two orientations

· Inner Circular – closer to lumen – constrict the tube

· Outer Longitudinal – closer to outside of organ – peristalsis

· Serosa: Outermost layer

· CT

· Mesothelium – simple squamous epithelium – secretes lubricating serous fluid

Esophagus:
(242 – 243, 270 – 275, 280 – 281)

· Stratified squamous epithelium

· Mucus producing glands with ducts located in lamina propria

· Striated muscle in upper 1/3 = swallow

· Smooth muscle in lower 2/3 = peristalsis

Tongue:
(254 – 269)

· Stratified squamous epithelium – keratinized on top of tongue only

· Papillae – separated by papillary grooves

· Taste buds – line papillary grooves

· Glands of von Ebner – dark serous acini

Stomach:
(271 – 285)

· Contains no goblet cells – all simple columnar cells produce mucus

· Gastric Pits

· Chief Cells: Small and dark – produce pepsin

· Parietal Cells – Large and pale – produce HCl

· Gastric glands – located in submucosa or lamina propria

Small Intestine:
(271 – 278)

· Mucus produced by goblet cells

· Simple columnar cells absorb food molecules

· Mucosa is in the shape of villi
· Villi contain capillaries, lacteals, etc.

· Crypts of Lieberkuhn: Spaces between villi

· Peyer’s Patches: Clusters of lymphocytes

· Meissner’s Submucosal Plexus: Unipolar nerve cells – controls gland / secretion

· Auerbach’s Myoenteric Plexus: Unipolar nerve cells located between layers of muscularis externa

Colon:

(271 – 277, 290 – 293, 366)

· Mucus produced by goblet cells
· Simple columnar cells absorb water, minerals, and vitamins

· Crypts of Lieberkuhn: Look like gastric pits

· Lymphoid Cells: Lymphocytes (form Lymphoid Nodules – large group of dark cells in the mucosa or submucosa)

· Submucosal Plexus: Unipolar nerve cells – controls gland / secretion

· Myoenteric Plexus: Unipolar nerve cells located between layers of muscularis externa

Liver, Kidney, Ovary, & Testes:

Liver:

(294 – 312)

· Arranged in lobules (pig liver)

· Central Vein: Carries deoxygenated blood out of the liver

· Triad:

· Hepatic Portal Vein Branch: Largest structure of the Triad.  Carries blood from the digestive organs and the spleen (deoxygenated) to the liver to be detoxified (remove bilirubin, ammonia; store excess glucose as glycogen)

· Hepatic Artery Branch: Smallest structure of the Triad.  Carries oxygenated blood to the liver.

· Bile Duct Branch: Lined with simple columnar epithelium

· Hepatocytes: Arranged in cords / rows between the triad and central vein.  Tight junctions between.

· Sinusoids: The liver capillaries (“discontinuous capillaries”) run between rows of hepatocytes.  The blood is in direct contact with the liver cells!

· May see Kupffer cells (macrophages) in a rabbit liver!

Kidney:
(314 – 327)

· Functional unit: Nephron (Bowman’s capsule and the kidney tubules)

· Renal Corpusle: Bowman’s Capsule surrounding a glomerulus (cluster of fenestrated capillaries) ( Filtration
· Tubules (Proximal Convouted, Loop of Henley, and distal convoluted) empty into a collecting duct.  Selective Reabsorption occurs in the tubules.

Ovary:

(334 – 349)

· Primordial Follicle: oocyte surrounded by single layer of follicular cells – located in the epithelium

· Primary Follicle: Has several layers

· Secondary Follicle: Has many layers

· Graafian Follicle: Largest follicle

· Oocyte is surrounded by many layers of follicular cells and looks like it is on a pedestal

· Filled with follicular fluid

· Is a mature follicle

· Follicular cells produce sex hormones (estrogen and progesterone)

Testis:

(360 – 371)

· Seminiferous Tubules produce the sperm

· Interstitial cells are located between the tubules and they produce sex hormones (testosterone)

· Four Stages of Sperm Development:

· Spermatogonia: In wall of tubule (farthest from lumen) – large cells that divide towards the lumen.

· Spermatocytes: Dividing cells – may see a pale nucleus or chromosomes

· Spermatids: Small, round, dense nuclei

· Spermatozoa (pl): lose all cytoplasm.  Small, dense, triangular with a flagellum – right next to the lumen.  Mature sperm cell.

To remove the NT








