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SEPARATION OF MONONUCLEAR PHAGOCYTES FOR ENRICHMENT 
AND FOR DEPLETION: AN OVERVIEW 

William S. Walker 

Ideally, procedures for isolating any cell type should be 
simple and reproducible and should yield pure functionally 
competent populations of cells. Despite repeated attempts, 
there are still no completely reliable methods for separating 
mononuclear phagocytes (MP). However, these cells do have a 
number of physical and biological properties that allow for 
their enrichment or depletion from complex cell mixtures and 
for their separation into functionally enriched subpopulations 
of cells. More specifically, MP adhere tenaciously to certain 
surfaces where they resist removal by agents such as trypsin 
(1); they differ from other cell types in size and density 
(2 - 5); they can be maintained in vitro for long periods of 
time (6); they are phagocytic (7); they possess surface mem-
brane receptors for a variety of ligands (8); and, a certain 
subpopulation of MP expresses la-antigens (9). 

Most strategies for separating MP exploit the property of 
surface adherence. Yet this feature is not unique to MP and a 
procedure that relies solely on adherence, particularly for 
preparative purposes, will at best yield populations that are 
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enriched for the cell type of interest. The acceptable level 
of contamination is therefore an important consideration in 
selecting a separation method. The choice will depend on the 
demands of the experiment and whether the goal of the separa-
tion is the functional depletion of a cell type (e.g., its re-
duction below a functionally detectable level) or its complete 
elimination based on a combination of functional and morpho-
logic criteria. 

To achieve better enrichment, it is often advantageous to 
use two or more methods sequentially, particularly when each 
differs in its basis of separation. For instance, methods that 
combine adherence followed by phagocytosis of magnetic carbonyl 
iron particles will effectively remove MP from a suspension of 
spleen cells (10). Unfortunately, both of these procedures 
have shortcomings, including the appreciable loss of lympho-
cytes (11), which, depending on the experimental requirements, 
may or may not be acceptable. 

A combination of techniques can be used to obtain reason-
ably pure populations of MP. If a cell suspension containing 
MP is cultured for 12 to 24 hrs, the contaminating polymor-
phonuclear leukocytes will not survive. The remaining ad-
herent population of cells can then be vigorously washed to 
remove the less adherent lymphocytes and any remaining T and B 
lymphocytes are killed by the addition of specific antisera 
and complement. Finally, if the MP are to be cultured for any 
extended time, contaminating fibroblastic elements can be re-
moved with trypsin. However, certain fractions of the macro-
phages may be lost over the 24-hr culture period. 

The separation strategy just described draws attention to 
yet another caveat - the effects of the procedures on cell 
function and ultimately on the interpretation of data. An 
awareness of this possibility is most important when working 
with MP, as these cells undergo pronounced morphologic and 
functional changes as a consequence of in vitro manipulation. 

Separation procedures that rely on physical and functional 
properties have definite limitations, either their lack of cell-
type selectivity or a tendency to alter cell function. A more 
specific approach, but one that may also affect cell function, 
makes use of the antigens and receptors displayed on the cell 
surface - a strategy that has been successful with lymphoid 
cells (12). Similar application of hybridoma technology (13) 
to MP may also provide the means to identify and isolate 
specifically these cells from complex mixtures (14). Moreover, 
MP are functionally heterogeneous (15), a diversity that is 
partly reflected by the array of antigens and receptors on the 
cell surface (16). 

The methods described in this section have all proved 
valuable in defining the cellular requirements in homeostasis, 
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and in the induction and expression of immunity. The future 
should bring newer and more effective methods and hence refine 
our understanding of mononuclear phagocytes. 
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