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Lillie's Oil Red 0 Method For Neutral Lipids 
Charles J. Churukian 
Department of Pathology, Box 626, The University of Rochester Medical Center, - Rochester, NY 14642 

Abstract 
This paper presents a review of Lillie's oil red 0 method 

for neutral lipids. Special emphasis was given to the stabil- 
ity of the staining solution, which was found to have much 
greater stability than originally reported by Lillie. In the 
described modification of his method, the working oil red 0 
solution, which contains dextrin, was allowed to set for at 
least 24 hr before use, allowing undissolved dye to settle to 
the bottom of the solution. This eliminated the red dye 
precipitate that sometimes forms on tissue sections stained 
according to the original procedure. Interpretation of the 
staining results is difficult when this precipitate occurs. 
Staining results obtained with this modified oil red 0 
method were consistent and reliable. (The J Histotechizol 
22309, 1999) 
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Introduction 
One of the most widely used dyes for staining fat is oil 

red 0. This dye stains fat more intensely than Sudan I11 and 
Sudan IV, which are similar in chemical structure. Sudan I11 
contains no methyl groups, Sudan IV contains 2 methyl 
groups, and oil red 0 contains 4 methyl groups, all of them 
in the diazo group of the classification of dyes. These dyes 
are insoluble in aqueous solutions but soluble in ethanol, 
isopropanol, propylene glycol, and other organic solvents. 

Lillie's supersaturated isopropanol method using oil red 
0 appears to be the most popular method for staining neu- 
tral fats (1). The dye is also used to demonstrate fat in 
Luna's propylene glycol method (2). In Lillie's original 
method, the stock oil red 0 solution is diluted with distilled 
water and filtered prior to use; but even after filtration, dye 
precipitate remains in the solution and sometimes on tissue 
sections. The precipitate looks similar to fat droplets, mak- 
ing interpretation of the staining results difficult. This is 
especially true when looking for fat in parathyroid sections. 
Catalano and Lillie found that this precipitate could be 
eliminated by the addition of dextrin to the oil red 0 solu- 
tion (3). They also observed that dextrin containing solu- 
tions hold substantially more oil red 0 than those without 
dextrin. They found that the dextrin containing solutions 
filtered after 10 days contained 2% times more dye than 
solutions did when filtered after 1 hr. They did not rec- 
ommend using the dextrin containing solution after 10 
days. This is unfortunate in that we have found that the 

solution remains stable for at least 1 yr and that there is 
little, if any, decrease in the intensity of fat staining with the 
old solution. Also, the stock oil red 0 solution has excellent 
stability; at least 2 yr. 

In Lillie's method the working oil red 0 solution is fil- 
tered shortly after it has been prepared and used soon af- 
terwards. His method is found in several text books and 
manuals on histotechnology. Unfortunately, nearly all of 
them exclude the use of dextrin in preparing the working oil 
red 0 solution, leading to undesirable red precipitate (4-13). 

Materials and Methods 
Fixation 

10% buffered neutral formalin 

Sections 
Unfixed cryostat sections cut at 6-10 k m  

1. Oil red 0 stock solution: Dissolve 0.5 gm oil red 0 
(Aldrich, Milwaukee, WI), CI 26125 in 100 ml iso- 
propyl alcohol. 

2. 1% Dextrin: Dissolve 1.0 gm dextrin in 100 ml dis- 
tilled water (DW). 

3. Oil red 0 working solution: To 60 ml stock oil red 0 
solution, add 40 ml 1% dextrin. Allow the solution to 
set for at least 24 hr. Filter through Whatman #4 filter 
paper before use. 

4. 60% Isopropyl alcohol: To 60 ml isopropyl alcohol, 
add 40 ml of DW. 

5. Modified Lillie-Mayer hematoxylin: Dissolve 5 gm 
hematoxylin (Fisher Scientific, Pittsburgh, PA), CI 
75290 and 50 gm of aluminum ammonium sulfate in 
800 ml of DW. Add 200 ml of glycerol and 0.3 gm 
sodium iodate to the solution. Before use, add 3 ml 
acetic acid to 100 ml solution. This increases the pre- 
cision and selectivity of the nuclear stain. Filter before 
use. 

6. 0.3% Sodium borate; Dissolve 0.3 gm sodium borate 
in 100 ml DW. 

7. Glycerol jelly: Dissolve 10 gm gelatin in 60 ml of DW 
with the aid of heat. Add 70 ml glycerol and 1.0 mi of 
90% liquid phenol. This mounting medium is stable 
for several years at room temperature. 
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