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and, as a result, the structures under study, bones for instance,
appeared black.  Today, physicians have been trained to work
with negatives, in which the image of bones and other structures
appears white).

When radioactive elements are detected in histological
sections the object under investigation is itself the source of the ndj
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****************************************************************************************************

Figure 1-1.  Flowchart for the Preparation of Tissues for Microscopic Analysis

****************************************************************************************************

Source of Tissues

(human; animal)

Biopsy     Removal of tissues* Autopsy/Necropsy

Freezing Fixation (immersion; perfusion)

Cryomicrotomy (cryosectioning) Washing

Mounting Dehydration

Histochemical reactions ?Clearing”

Fixation Infiltrating & Embedding

Staining or Counterstaining Microtomy (sectioning)

Coverslipping Mounting

Staining; Histochemical reactions

Coverslipping

Microscopy

Photomicrography

Digital micrography

Other analysis

****************************************************************************************************

*Although the path at the left for biopsy material may be more typical and vice versa, either paths can be used

for biopsy and autopsy/necropsy specimens.

****************************************************************************************************
© 1991-2006, awGustafson (wightmanArchiv); used with permission.
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****************************************************************************************************

Table 1-1.  Important Stains and Histochemical Reactions (HR*).

****************************************************************************************************

Reagent Type Color Tissue components visualized

___________________________________________________________________________
Hematoxylin ?basic” dye blue to nuclei, cytoplasmic and extracellular anionic

bl-black substances (e.g., RER, proteoglycans)

Iron hematoxylin ?basic” dye bl-black to nuclei, mitochondria, muscle striations, RBCs,
black meiotic chromosomes

PTAH >?basic” dye bl-black terminal bars, intercalated disks

Toluidine blue basic dyes blue cellular & EC anions; metachromatic (purple)
Methylene blue with high density polyanions (e.g., mast cell
Azures granules, basophil granules, cartilage ECM)

Eosin acid dyes pink-red cellular and EC cationic substances (e.g., Hb,
Orange G orange collagen, muscle proteins, keratin tonofibrils)
Picric acid yellow
Fast green green
Aniline blue blue

Alcian blue basic dye bl-green high density polyanions (e.g., GAG’s)

PAS HR* magenta vic-glycols (e.g., glycogen, mucins, GAG’s)

AB-PAS dye/HR* bl-green anions (e.g., acidic mucins w/out vic-glycols)
magenta vic-glycols (e.g., mucins w/out acidic groups)
royal blue anions and vic-glycols (e.g., mucins w/ both)

Feulgen reaction HR* magenta nuclear DNA (mitochondrial DNA in too low
concentration to be detected)

Silver metal black Golgi apparatus, reticular fibers, neurofibrils
(argyrophilia:  affinity for silver)

Romanowsky dyes mixture of dk purple leukocyte nuclei (P), basophil granules (M),
Wright acid and platelet granulomere (P)
Giemsa basic dyes blue cytoplasm of agranulocytes, esp. lymphs (O)

lt purple azurophilic granules (P)
pink-red RBC cytoplasm, eosinophil granules (O)

Vital stains nontoxic phagocytic vacuoles in cells of mononuclear
Trypan blue colloidal blue phagocyte system, e.g., CT macrophages
India ink suspensions black

Lipid stains
Sudan black lipid-soluble black in situ lipid droplets containing triglycerides,
Oil red O   particles red sterols, etc
Osmium tetroxide metal oxide black unsaturated lipids, phospholipids

Elastin stains elastin, fibers and sheets
Orcein red
Resorcin fuchsin purple
Verhoeff black

Masson trichrome polychrome bl-black nuclei
(CT stain) red cytoplasm, muscle

green;blue collagen, mucus

*************************************************************************************************

*HR =histochemical reaction       © 1997-2006, awGustafson (wightmanArchiv); used with permission.
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