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I t  has been found' that eosin, an acidophilic dye, is taken up by a 
fat mixture containing an oil soluble base, while a basophilic dye, 
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methylene blue, dissolves in a fat mixture with an oil soluble acid. 
The fat mixture with a base is electrically negative against the mix- 
ture with an  acid. 

Considering the general character of these findings, it seems prob- 
able that the same conditions hold also in tissues; hence our model 
experiments are suitable for explaining that relation of stainability 
to electromotive forces which has thus far been found in tissues. To 
corroborate this finding we have performed the following compara- 
tive experiments. Forty-three different dyes were used for testing 
the cliff erential stainability of artificial mixtures such as those men- 
tioned which contain either oleic acid or  an amine, and this was 
compared with the stainability of white blood cells. I t  was found 
in each case that a dye which was taken up, exclusively or prefera- 
bly, by a non-aqueous solution of a higher fatty acid, produced a 
differential stain on the nucleus of white blood cells. On the other 
hand, any dye with a preference for a mixture containing a fa t  
soluble base preferably stains the cytoplasm and leaves the nucleus 
unstained, o r  but slightly stained. 

Many nuclear stains like methylene blue are water-insoluble bases. 
Evidently, they are taken up by a solution of oleic acid in a suitable 
solvent, forming, e. g., methylene blue oleate, which is oil-soluble 
and hence stains. However, there are also nuclear stains which are 
not bases, e. g., henzaton-yti~z, a widely used nuclear stain which has 
all the characteristics of an acid. It was of special importance to 
test the type of oil solubility in this case. One might have expected 
that the acidic hematoxylin was preferably soluble in an amine or  
alkaloid oil mixture, like other acid dyes, e. g., eosin. Of course, 
this would have heen in disagreement with its biological staining 
power, and would have tended to show the uselessness of our oil 
mixture as a biological standard of comparison. The experiment 
showed that this expectation was not correct. Hematoxylin was 
found to be taken up by the oleic acid oil mixture and not by the 
amine mixture. Hence, in this case too, the test tube experiment 
with oil mixtures furnishes decisive evidence as to the biological 
staining power; one could foretell that hematoxylin must be a nu- 
clear dye in spite of acidic properties in aqueous solution. Possibly 
hematoxylin has basic properties in oil solution. 


