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Summary. The techniques for light and electron 
microscopic radioautography developed in our 
laboratory are described. The outlines of the applications 
to various tissues and organs are also briefly 
summarized. 

First, the techniques are explained in detail. These 
techniques can be divided into two categories, Le., 
chemical fixation followed by wet-mounting radioauto- 
graphy and cryo-fixation followed by dry-mounting 
radioautography. The former is limited in application to 
only insoluble compounds, while the latter is universally 
applicable to any kind of compounds including soluble 
compounds. Both procedures, the chemical fixation wet- 
mounting procedure and the cryo-fixation dry-mounting 
procedure at light and electron microscopic levels are 
described. 

Next, the applications of both the procedures to 
various compounds are briefly mentioned. Chemical 
fixation with glutaraldehyde and osmium tetroxide 
followed by wet-mounting radioautography demon- 
strates insoluble macromolecular synthesis such as 
nucleic acids (both DNA and RNA), proteins, glucides 
and lipids. On the other hand, cyro-fixation followed by 
dry-mounting radioautography demonstrates soluble 
small molecular compounds such as macromolecular 
precursors, hormones, neurotransmitters, vitamins, 
inorganic compounds and drugs or toxins. 

These procedures are expected to be applied for 
various inorganic and organic compounds in living 
organisms to elucidate the sites of their incorporation, 
synthesis and discharge. 
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1. lntroduction 

In order to estimate cellular functions of various organs, 
tissues and cells of animals, various methodologies are 
now available in life sciences including morphological, 
physiological and biochemical procedures. Among them, 
one of the methods to demonstrate sites of incorporation, 
syntheses and discharge of various substances in living 
organisms by means of light and electron microscopic 
radioautography to localize intracellular sites of 
metabolism at cellular and organelle levels, has been 
developed in our laboratory during these 40 years. We 
have developed simple routine standard techniques to 
demonstrate insoluble compounds in various cells and 
tissues of experimental animals and to quantitate the 
contents of synthesized macromolecules in each cell and 
cell organelle by both light and electron microscopy. The 
localization of silver grains developed by means of 
ordinary radioautography, however, demonstrates only 
the insoluble radioactive substances bound to the 
macromolecules fixed in the cell with the chemical 
fixatives used (Nagata, 1992). On the other hand, 
radioisotopes bound to the small molecules which are 
not fixed with ordinary chemical fixatives are washed 
away through conventional routine procedures such as 
fixation, dehydration, embedding, sectioning, and 
radioautographic procedures, so that these compounds 
cannot be demonstrated. Ordinary radioautographic 
procedures can be designated as wet-mounting 
radioautography, since the tissues are processed through 
both conventional wet treatments and applying wet 
radioautographic emulsions to the specirnens. In order to 
demonstrate any soluble radioactive compounds, special 
techniques are required in accordance with the 
characteristics of the radioisotopes used for radio- 
autography. The techniques of radioautography of 
soluble compounds can be theoretically classified into 
two categories from the viewpoint of fixation used as 
shown in Table 1 (Nagata et al., 1969, 1977b). In the 
precipitation method, the labeled soluble compound is 
fixed in a mixture containing a substance which reacts 
with the soluble radioactive compounds forming a 






































































