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Summary. In  similar tests with isolated fat cells from 
various sources, the total content of triglyceride, in the same 
way as the amount  of DNA which is contained, does not 
lend itself for use as a basis for comparison. If the number  
of cells used in the experiment is adopted as a basis for 
comparison, it is very difficult to distinguish between 
metabolically active and metabolically inactive cells, just 
as it is difficult to distinguish between cells and fat drop- 
lets. -- When stained with acridine orange and a simple 
cell counting technique used, the fat cells can be counted 
quickly, and if desired, the count can be repeated with a 
reasonable degree of accuracy. 

Une mgthode simple pour colorer et compter les cellules 
adipeuses isoldes. 

Rdsumd. Dans des tests semblables effectuds avec des 
cellules adipeuses isoldes venant  de sources diverses, la 
quantit6 totale de triglye6rides ainsi que la quantitd de 
DNA qui se trouve contenue ne se pr@te pas pour l 'utili- 
sation eomme base de comparaison. Si le nombre de eellules 
utilis@es darts l'expdrience est adopt6 comme base de com- 
paraison, il est tr@s difficile de faire la distinction entre 
les cellules m@taboliquement aetives et les cellules mdta- 
boliquement inactives, de re@me il est difficile de faire la 

distinction entre les cellules et les gouttelettes de graisse. 
Apr6s coloration avec de l 'orange acridine et g l 'aide d 'une 
technique simple de eomptage des cellules, les cellules 
adipeuses peuvent @tre compt6es rapidement, et si on le 
d6sire, le compte peut 6tre r6p6t6 avec un ben degr6 de 
prdeision. 

Eine einfache Methode zur Fdrbung und Zahlung von 
isolierten Fettzellen 

Zusammenfassung. Bei vergleichenden Untersuchun- 
gen an isolierten Fettzellen verschiedener Herkunft  ist 
sowohl der Triglyeerid- als auch der DNA-Gehalt der 
Fettzellen als BezugsgrSl~e ungeeignet. Verwendet man 
die Zahl der in dem Versuch eingesetzten Zellen als Be- 
zugsgrSl~e, so ist eine Unterscheidung zwischen metabo- 
lisch aktiven und inaktiven Zellen sowie zwischen Zellen 
und  Fett-TrSpfchen sehr schwierig. -- Nach Fgtrbung mit 
Acridinorange und  Anwendung einer einfachen Zghl- 
technik kSnnen Fettzellen rasch und gut reproduzierbar 
ausgezghlt werden. 

Key-words: Adipose tissue, isolated fat cells, staining 
of fat cells, cell counting. 

Data  ob ta ined  in  exper iments  with isolated adipose 
tissue cells are still often presented on the basis of the 
tr iglyceride or DNA-conten t .  This may  be sufficient 
when effects in vitro on a single homogeneous cell popu- 

content  as a basis for comparison obviously becomes 
questionable. The DNA-conten t  should be more appro- 
priate, bu t  in  our experience, i t  is often difficult to 
wash fat-cells completely free of connective tissue 

Fig. 1. Fa t  cells from Bar-Harbour obese mice (A) and their lean littermates (B). The cell 
suspensions were treated with AO as described in the text. Fluorescence light; total  magnification 

150 fold. 

la t ion are compared. If, however, metabolic studies are 
performed on cell suspensions originat ing from animals  
of different ages, nu t r i t iona l  states etc., the trig]yceride 

wi thout  excessive lysis, as for ins tance in  the case of 
cells ob ta ined  from genetically obese mice. 

I n  comparat ive studies with different cell popula-  
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tions, number of cells seems to be the most reasonable 
reference basis at present. 

We tried, therefore, to find a simple counting 
technique that  would allow results to be reproduced 
at any time. In  counting fat  cells, difficulties are en- 
countered since one has to disth~guish between living 
cells, fat droplets and dead cells. Using the fluorescent 
dye Acridine Orange (AO), the differentiation becomes 
very easy, because fluorescence of different wavelengths 
appears after staining a cell population with (AO) [1]. 
The nuclei of normal, living cells show a green fluo- 
rescence, whereas the nuclei of dying or dead cells 
develop a fluorescence ranging from orange to red. Fat  
droplets show a pale green fluorescence. 

Method 

A rectangular frame (1 • 1 era) was cut out of ad- 
hesive tape (of about 0.2 mm thickness), and was glued 
to a siliconized microscope slide forming a ' : trough" 
for the reception of the cell suspension. With the tape 
frame facing downwards, a cell suspension (5 ~zl) pre- 
pared according to R O D B ~ ,  [2] and containhlg appro- 
ximately 105 cells per ml, was applied from underneath 
into the middle of the trough. This application 
was made with a plastic-tipped pipette (Oxford-sam- 
pler or Eppendorf-mieropipette) held vertically with 
the tip pointing upwards, in order to prevent cell loss 
due to flotation within the pipette tip. The slide was 
then turned over, and 5 ~1 of a solution of 1 mg of 
AO-HC1 in 10 ml of Hanks-solution was added to the 
cell suspension. The AO sample used was purified chro- 
matographically [3] from commercial material (Fluka 
AG, Chemische Fabrik, St. Gallen, Switzerland). A 

silieonized cover slide with a scratched-in millimeter 
net was put  on top of the trough, the millimeter net 
facing the drop and thus permitting both the cells and 
the scratched scale to be in focus simultaneously. 

After 3--10 rain standing at room temperature, the 
stained cell-suspension was observed in a Zeiss fluor- 
escence microscope at 50-fold magnification. Technical 
data of microscopy were: UV lamp: Osram t IBO 200, 
high pressure mercury lamp ; blue filter BG 23 ; barrier 
filter: Zeiss 53, transmitt ing light of wave length 
greater than 530 nm. Since the cells floathlg to the 
surface of the drop did not seem to be distributed 
statistically, all the cells of the drop were counted. 
Using the same original cell suspension, 6 consecutive 
countings performed in this manner gave, for example, 
the following counts: 298, 295, 306, 289, 301,292 cells. 
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