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Hematoxylin and Eosin 
 
 
What kinds of histological stains are 
there? 
 
Most cells are colourless and transparent, and 
therefore histological sections have to be stained 
in some way to make the cells visible. The 
techniques used can either be non-specific, 
staining most of the cells in much the same way, 
or specific, selectively staining particular 
chemical groupings or molecules within cells or 
tissues. Staining usually works by using a dye, 
that stains some of the cells components a bright 
colour, together with a counterstain that stains 
the rest of the cell a different colour. 
 
Basophilic and acidophilic staining. 
 
Acidic dyes react with cationic or basic 
components in cells. Proteins and other 
components in the cytoplasm are basic, and will 
bind to acidic dyes. 
 
Another way of saying this is that cytoplasmic 
proteins are acidophilic (acid liking - i.e. bind to 
acidic dyes). 
 
Basic dyes react with anionic or acidic 
components in cells. Nucleic acids are acidic, 
and therefore bind to basic dyes. 
Another way of saying this is that nucleic acids 
are basophilic (basic liking). 
 
H&E staining 
 
The most commonly used staining system is 
called H&E (Haemotoxylin and Eosin). H&E 
contains the two dyes haemotoxylin and eosin. 
 
Eosin is an acidic dye: it is negatively charged 
(general formula for acidic dyes is: Na+dye-). It 

stains basic (or acidophilic) structures red or 
pink. This is also sometimes termed 
'eosinophilic'.  
 
Thus the cytoplasm is stained pink in the picture 
below, by H&E staining. 
 
Haematoxylin can be considered as a basic dye 
(general formula for basic dyes is:dye+ Cl-). 
Haemotoxylin is actually a dye called hematein 
(obtained from the log-wood tree) used in 
combination with aluminium ions (Al3+). It is used 
to stain acidic (or basophilic) structures a 
purplish blue. (Haematoxylin is not strictly a basic 
dye, but it is used with a 'mordant' that makes 
this stain act as a basic dye. The mordant 
(aluminium salts) binds to the tissue, and then 
haematoxylin binds to the mordant, forming a 
tissue-mordant-haematoxylin linkage.) 
 
Thus the nucleus is stained purple in the picture 
below, by H&E staining. 
This means that the nucleus, and parts of the 
cytoplasm that contain RNA stain up in one 
colour (purple), and the rest of the cytoplasm 
stains up a different colour (pink). 
 

 
Fig.1. A picture of a group of cells lining a duct. 

The lumen of the duct, and two cells are labelled. 
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What structures are stained purple  
(basophilic)? 
 
DNA (heterochromatin and the nucleolus) in the 
nucleus, and RNA in ribosomes and in the rough 
endoplasmic reticulum are both acidic, and so 
haemotoxylin binds to them and stains them 
purple.  
 
Some extracellular materials (i.e. carbohydrates 
in cartilage) are also basophilic. 
 
What structures are stained pink (eosinophilic or 

acidophilic)? 
 
Most proteins in the cytoplasm are basic, and so 
eosin binds to these proteins and stains them 
pink. This includes cytoplasmic filaments in 
muscle cells, intracellular membranes, and 
extracellular fibres. 
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