	
	PLASMA
	MAST
	BASOPHIL
	NEUTROPHIL

(Granulocyte)
	EOSINOPHIL (Granulocyte)
	FIBROBLAST
	FIBROCYTE
	RETICULAR CELL
	MACROPHAGE

	Cell Appearance
	Round, oval, pear shaped
	Large and polymorphic cells with granules around
	See Mast cell. 
	
	
	Larger than fibrocyte. Star shaped?
	Long spindle with processes
	Stellate shape
	Large. Oval or Round.

	Nucleus
	Round – oval 

Eccentric

Perinuclear (clear area around nucleus)
	Prominent, central.
	
	Has 3-5 lobes connected by chromatin
	Has 2 lobes connected by chromatin
	Rounder than fibrocyte.
	Heterochromatic – dark staining because inactive coiled tight. Flat to elongated nucleus.
	round
	Indented nucleus (like RBC’s) 

Round to oval

	Cytoplasm & Organelles
	Basophilic++++

CLOCK face or cartwheel appearance from clumped chromatin 

Golgi +++ ( is white-clear very prominent)

rER +++, ribos, mito

bsmt +++ 
	Basophilic Granules  +++ (contain histamine, heparin, etc…)

Golgi +++

rER, ribos, mito
	Basophilic granules with inflamm products (see mast cell)
	Contains lysosomes – stain well, allow you to distinguish them from basophils and eosinophils.  
	Has coarse, round, or rod shaped eosinophilic granules (lysosomes) of uniform size.
	More abundant basophilic cytoplasm
	Small amount of pale cytoplasm. 
	Basophilic cyto
	Vacuoles++++

Ribos ++++

RER, SER

Mito, golgi

LOOK FOR PHAGOCYTOSED BROWN IRON PIGMENT IN CYTO

EOSINOPHILIC CYTO

	Origin
	B cells, B lymphocytes
	Over nourished basophil. May be derived from undifferentiated precursor of moncytic origin.
	
	
	
	
	
	Endoderm
	Bone marrow, mesenchyme. Originate from blood monocyte that move through blood vessel wall into CT.

	Function
	Produce immunoglobulins (Ab)
	Role in type 1 reactions (i.e. anaphylaxis)
	
	leukocyte
	Granular leukocyte
	Active. More CT production (myofibroblasts)

Immature fiber producinc cell of CT. can differentiate into chrondroblast, colagenoblast or osteoblast.
	Inactive. Produces fibrous tissues. See fibroblast.
	Make reticular fibers, dendritic - AG processing cells
	Phagocytose, process antigens, secrete, recycle Fe.

Kupffer cell = fixed macrophage

	Location
	Lymph tissue, spleen, bone marrow
	Common in loose CT, especially at skin, intestines and blood vessels
	Not normal in CT.
	
	
	
	Between collagen fibers. Most common CT cell.
	Lymph node, spleen, bone marrow, thymus
	Can be fixed or motile. Cytokines cause them to move. LYMPH NODES

	Staining & EM
	HALO NEAR NUC + negative golgi image
	H&E doesn’t always show granules.  Use metachromatic stain (toul blue) EM: granules opaque
	
	Readily stains with neutral dyes
	Readily stains with E.
	
	
	
	EM: lysosomes, phagosomes, ribos +++, pseudopodia

Can use stains for lysosome enzymes (acid phosphatase) to ID macrophages

	Similar
	
	May look like plasma cells.
	Looks like mast cell! Contains the same things.
	
	
	
	
	Resemble fibrocyte
	Use India ink to see ink particles in cytoplasm


	
	ADIPOCYTES – uniloc
	ADIPOCYTES – multilocular
	PERICYTES
	PIGMENT CELLS
	CHONDROCYTES

	Cell Appearance
	Spherical, polyhedral, up to 120 um in diam
	
	Elongated, look like fibrocytes
	
	

	Nucleus
	Nucleus pushed aside by lipid droplet
	Central nucleus
	
	
	Round with nucleoli inside a lacunae

	Cytoplasm & Organelles
	Cell filled with one single large non memb bound lipid drop

Golgi ---

Mito, Rer, microfilaments

(White Fat)
	Golgi ---

RER ---

Mito ++++

With cytochromes to give brown color (Brown Fat)
	Contractile filaments like smooth muscle.
	Melanin (domestic), pteridines/purines (frogs, fish)
	RER, GOLGI, Lipid drops, glycogen

	Origin
	
	
	
	
	

	Function
	Produce chemical energy
	Metabolize lipid to make heat
	unknown
	
	

	Location
	
	
	Adjacent to endothelial cells lining small blood vessels. Surrounded by blood vessel’s basal lamina.
	Dermis, uterine caruncles (sheep), meninges, choroids, iris.
	IN cartilage

	Staining & EM
	Looks like clear space with cytoplasm around it. OR can use osmium tetroxide or Sudan III to preserve lipid
	
	
	
	

	Similar
	
	
	Look like fibrocytes BUT have contractile filaments like smooth muscle
	
	


	EPITHELIUM
	SIMPLE SQUAMOUS
	CUBOIDAL
	COLUMNAR – SIMPLE AND PSEUDO
	GOBLET CELL
	TRANSITIONAL
	STRAT SQUAM NON KER
	STRAT SQUAM KER

	Cell Appearance
	Scale like, polygonal, thin flat cells.
	Cubes
	Tall, cell stains orange pink, nucleus near bottom or varies if pseudostratified
	In columnar epithelium. Looks like a goblet or balloon, nuc pushed towards stem of glass.
	Stratified.

Several layers of polygonal cells. Surface rows are flat or oval, depends on stretching stage. Pillows!!!
	Can see that top layer cells have nuclei
	Top layer cells do not have nuclei

	Nucleus
	Flat, dark
	Round, dark, central
	Oval, at basal part
	Flatter, near stem of glass
	
	
	

	Cytoplasm & Organelles
	Thin cyto – org pink (eosinophilic)
	Finely staining. Definite outline between cells.
	
	H&E – clear cyto

PAS – magenta cyto


	If the top cells are plump, the bladder or lumen is empty. If they are flat, it is full.
	BSLCS


	Keratinized cells = deep eosinophilic (pink/org). Layer below keratin (deep basophilic = blue) granules = keratohyaline granules.

BSGLC

Basale

Spinosum

Granulosum (ker only)

Lucidium (non hairy)

Corneum

 (Disjunctium – ker in groups?

 Superficiale – non ker – can see nuc)

	Origin
	
	
	
	
	
	
	

	Function
	Line blood veseels
	Line collecting tubules.
	Absorptive or secretory, line digestive system and larger ducts or glands
	Mucous secretion. 

Unicellular gland.

Merocrine. (no cyto released with granule)
	Stretch to allow for distension.
	protects
	protects

	Location
	Parietal layer of renal corpouscle, lining blood vessels (endothelium) line tubes
	Cortex and medulla.

Collecting tubules and ducts. (i.e. kidney distal tubule)
	Pseudostratified – epididymis & trachea. 

 (dog) – epidymis tubule around testes.

Pseudostratified – trachea (ciliated)

Columnar – kidney cortex, line digestive tract, stomach, duodenum.

Spaces betwn? Cilia

No space? Microvilli.

Look for brush border on ileum etc.
	Large intestine.
	Ureter, kidney pelvis
	Inner lip
	Lip surface, skin?

	Staining & EM
	
	
	
	
	
	
	

	Similar
	
	
	
	
	When flat, looks like simple squamous.
	
	


	GLANDS
	GOBLET CELL
	SIMPLE TUBULAR
	SIMPLE COILED TUBULAR
	COMPOUND TUBULAR
	SIMPLE BRANCHED AC OR ALV
	COMPOUND AC OR ALV
	COMPOUND MUCOUS??
	COMPOUND SEROUS

	Appearance
	In columnar epithelium. Looks like a goblet or balloon, nuc pushed towards stem of glass.
	Test tube shaped gland with columnar epithelium
	Like simple tubular but coiled.
	
	ACINAR OR ALVEOLAR SEC REGION Shaped like grapes or round. If simple duct, simple branched acinar – SEBACEOUS bag like sec area emptying into one duct.
	COMMON.
	
	

	Nucleus
	Flatter, near stem of glass
	
	
	
	
	
	Condensed or fragmented
	Nuc is basally located

	Cytoplasm & Organelles
	H&E – clear cyto

PAS – magenta cyto


	
	Circular, oval and irregular profiles cut in various planes.
	
	uncommon
	Compound tubularacinar = round and tubes
	Simple acinar, clear cyto
	Serous lobules with varying CT

	Origin
	
	
	
	
	
	
	
	

	Function
	Mucous secretion. 

Unicellular gland.

Merocrine. (no cyto released with granule)
	
	
	
	
	
	
	MEROCRINE SECRETION

	Location
	Large intestine.
	Not common in mammals. Sometimes found in intestine- intestinal crypts.
	Sweat glands of the skin.  Apocrine sweat glands.
	
	
	SALIVARY GLANDS
	Sebaceous, holocrine
	Parotid, merocrine, serous.

	Staining & EM
	
	
	
	
	
	
	
	

	Similar
	
	
	
	
	
	
	
	


	
	INTRALOBULAR DUCTS
	INTERLOBULAR DUCTS
	COMPOUND SEROMUCOUS
	NEURONS
	NERVE FIBERS
	SCHWANN CELLS


	SATELLITE CELLS
	

	Appearance
	Smaller than inter. Within a lobule.

2 types: striated & intercalated (smaller)

Single layer of cuboidal.

Each acinus first drains into one of these ducts.  It is a ring of cells smaller than the acinus.  


	Larger.

Columnar, cuboidal simple or stratified. Embedded in CT at each lobule so more white around.  Merge to form large duct the empties.
	Serous and mucous

demilunes
	Diverse shapes for cell body (perikaryon)

Stellate – look for axons and dendrite.  
	Can be myelinated or unmyelinated  
	PNS NEUROGLIA:

Schwann = neurolemmocyte.  Flat nuclei, look like fblasts.  Wraps in spiral around CNS axons. 

Provide mech support, metab support, immune protection. Electrical insulation with myelin so AP can jump = salutatory 
	PNS NEUROGLIA:

Very very small compared to neurons. Only nuclei are visible. ENCAPSULATE NEURON CELL BODY

Enclosed in basal lamina – protected environment.
	

	Nucleus
	
	
	
	Spherical or oval pale staining. Nucleoli are prominent – owl’s eye neuron!!!
	If you see nuclei, they belong to supporting cells (Schwann, f blasts)
	Processes elongate slide past and wrap.  Cyto not included in wrapping.
	Nucleus is the only part of the cell visible!
	

	Cytoplasm & Organelles
	In striated, simple columnar is striated.
	
	
	Nissl substance (ribos and RER) – deep blue masses or clumps in the nucleus.

Cyto is basophilic
	
	SCHWANN around AXONS

SAX
	SATELLITE AROUND NEURONS

SAN
	

	Origin
	
	
	
	
	
	
	
	

	Function
	Collect mucous or serous, pass on to interlobular duct.

In lobule?

 Striated? Columnar?

 Not striated? Cubes?

  Smaller?


	
	
	Has axons and dendrites, conducts AP, releases neurotransmitters into synapse.

May be unipolar, pseudounipolar (dorsal root), multipolar, bipolar (olfactory)
	Nerve fibers go into fasicles.  Perineurium surrounds fascicles.  Epineurium surrounds perineurium covered groups of fasicles.

NODE OF RANVIER = pt of discontinuity btwn Schwann cells.
	FORM MYELIN, PROTECT.

A large nucleated cell whose membrane spirally enwraps the axons of myelinated peripheral neurons supplying the myelin sheath between 2 nodes of ranvier.
	Present in nervous and muscle tissue, numbers diminish with age, involved in repair of damage.  
	

	Location
	
	
	submandibular
	
	CLEFT OF SCHMIDT LANTERMAN
	
	Find them around damaged neurons
	

	Staining & EM
	
	
	
	
	OsO4 osmium tetroxide stains myelin.
	
	
	

	Similar
	
	
	
	
	
	NEUROGLIA OF  PNS


	SEROUS
	COMPOUND SERO MUCOUS
	MUCOUS

	Dark purple pink
	Both
	Pale clear

	Round nucleus
	Both
	Flat nucleus pushed towards base

	Secrete enzymes, moisten
	Both
	Coat and protect

	Parotid
	submandibular
	Submucosal esophagus


	
	OLIGODENDROCYTE
	ASTROCYTE
	MICROGLIA
	SMOOTH
	SKELETAL
	CARDIAC
	PURKINJE

	Appearance
	Like Schwann cells but in CNS not PNS.

Look like astroctyes but fewer and smaller processes.


	2 types: protoplasmic and fibrous. 

Star shaped.


	Small cell. Macrophage of CNS
	
	
	
	Lighter than everything else.  See cardiac muscles but not individual cells.

	Nucleus
	
	
	Dark
	ONE NUCLEUS 

Cigar shaped, central, can be kinked.  


	MULTINUCLEATED

At periphery
	1 -2 NUCLEI

In center
	

	Cytoplasm & Organelles
	
	1. Proto: lg nucleus, granular cytp, many processes, located in gray matter.

2. Thin long processes with many filaments. In white matter
	Scant cytoplasm, slender processes
	NOT STRIATED
	STRIATED VOLUNTARY
	STRIATED INVOLUNTARY

Looks like skeletal, but has intercalated disks!

Paler staining area around nuclei
	Feathery, lighter cytoplasm. NON STRIATED. Paler staining area around nucleus – SARCOPLASMIC POOL

	Origin
	ECTODERM
	ECTODERM
	MESODERM
	
	
	
	

	Function
	FORM MYELIN
	
	Macrophage – phagocytosis of degenerating neurons.
	
	
	
	

	Location
	
	Blood Brain Barrier.  P – Gray, F – White.
	Throughout CNS, often near blood vessels.
	Small intestine, uterine walls, blood vessesls, airway walls
	Tongue – skeletal in many directions
	
	

	Staining & EM
	
	
	
	If stain with silver may see reticular fibers too.
	Trichrome? Brick red skeletal muscle and collagen sky blue
	PTAH better for intercalated disks
	

	Similar
	NEUROGLIA OF CNS
	Looks like CT sometimes.
	
	
	


	CARTILAGE

	HYALINE
	ELASTIC
	FIBROCARTILAGE

	Rings of it in trachea
	Epiglottis, External ear of pig
	

	Light homogeneous basophilic matrix condensed at lacunae

Chondrocytes in lacunae

Chondrocytes form rows
	Light eosinophilic non homogeneous matrix.  Territorial matrix is lightly basophilic. Elastic fibers get more blue as they thicken.
	Short patchy rows of small round chondrocytes embedded in basophilic hyaline matrix.  Between thick collagen fibers

	
	Stain with collagen.  Collagen = red, elastin = black
	Used for strength, toughness.  


