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OBTAINING HUMAN MONONUCLEAR PHAGOCYTES FROM COLOSTRUM 

F. S. Cole 

INTRODUCTION 

The cellular content of human colostrum was first recog-
nized by Alexander Donne in 1839 (1). The corpuscles of Donne 
were identified as cells in 1868 after stained preparations 
were examined (2). Since the mid-1960s, considerable interest 
has been generated in the characterization, origin, and func-
tion of these cells (3 - 10). By histologie staining and 
membrane characteristics, lymphocytes, polymorphonuclear leuko-
cytes, and macrophages have been identified in human colostrum 
(11, 12). While the regulation of the cellular composition of 
human colostrum is not well understood, peripheral blood mono-
cytes are presumably the cellular precursors of colostral 
mononuclear phagocytes· Human colostrum represents a readily 
available source of human tissue mononuclear phagocytes. 

A population of mononuclear phagocytes can be obtained from 
human colostrum with the methods described below. The surface 
membrane characteristics, morphologic features, and synthetic 
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capacities of these cells in vitro have been investigated. 
Receptors for C3b and for the Fc portion of the IgG molecule 
as assessed by immune rosetting have been demonstrated (12) . 
The cells are positive when stained for nonspecific esterase 
activity, but have no demonstrable peroxidase positive 
granules by electron microscopy even early in culture (13). 
Within the first 3 days in culture, colostral macrophages 
synthesize and secrete hemolytically active C2 and factor B 
as well as immunochemically identifiable C3 protein (13). 

In this procedure, adherence of macrophages to glass sur-
faces and repeated applications of colostral cell suspensions 
to coverslips allow separation of mononuclear phagocytes from 
lymphocytes and neutrophils. Application of colostral macro-
phages to transferable glass coverslips permits convenient 
variation in the cellular environment. This procedure has 
been adapted from methods described for establishing long-term 
human monocyte cultures (14). 

II. REAGENTS 

Medium 199 (M 199) - Microbiological Associates, Bethesda, 
Maryland (store at 4°C) 

Heat-inactivated (56°C for 2 hr) fetal bovine serum (HIFBS) 
- Microbiological Associates, Bethesda, Maryland (store 
at -20°C) 

Penicillin and streptomycin (final concentration 100 U/ml 
and 10 yg/ml, respectively) (P/S) - Microbiological 
Associates, Bethesda, Maryland (store at -20°C) 

Heat-inactivated (56°C for 2 hr) autologous serum (HIAS) 
(store at 4°C) 

Circular glass coverslips - 15 mm diameter, No. 2, SGA 
Scientific, Inc., Bloomfield, New Jersey - the coverslips 
are thoroughly washed by dropping each of approximately 
80 slips into a solution of about 9 g of soap (Ivory 
Snow, Procter and Gamble, Cincinnati, Ohio) in 600 ml of 
deionized water. To facilitate uniform washing, allun-
dum boiling chips (Fisher Scientific Co., Pittsburgh, 
Pennsylvania) are placed in the water bath and the mix-
ture boiled for 4 hr. The slips are then rinsed 20 
times with deionized water and boiled for an additional 
4 hr in deionized water. After ten additional rinses in 
deionized water, the slips are individually dried by 
placing them on Whatman filter paper and then autoclaved. 
This washing procedure is essential for preparation of 
macrophage cultures with a high degree of plating ef-
ficiency. 
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I I I . PROCEDURE 

Human colostrum is expressed by hand or by breast pump 
into 50-ml plastic tubes (Falcon Plastics, Oxnard, California) 
within the first 7 days postpartum. Thirty milliliters of 
colostrum usually contain 5 x 106 to 50 x 106 total cells 
(mean, 15 x 10^), approximately 75% of which are macrophages 
by morphology, histochemical staining for nonspecific esterase 
activity, and presence of IgG - Fc surface receptors. Within 
3 hr of collection, the colostrum is diluted 1:1 with M 199 
plus P/S and centrifuged at 120 g for 20 min. Milk collected 
after the first postpartum week does not yield adequate num-
bers of cells. Increasing fat ingestion by colostral macro-
phages may account for these difficulties in obtaining cells. 
The supernatant is discarded, and the cell pellet washed three 
times with M 199 with P/S. After the final wash, the cell 
pellet is resuspended in approximately 2.5 ml of M 199 with 
P/S, and the cells counted. The cell suspension may then be 
employed as needed. To establish macrophage monolayers, the 
cell suspension is divided into three aliquots. At 2-hr inter-
vals, each aliquot is centrifuged and resuspended in M 199 10% 
HIAS at a concentration of 6 x 106 cells/ml, and then applied 
to glass coverslips in 0.2 ml aliquots. During adherence, mono-
layers are incubated at 37 C°in a 5% CC>2/95% air atmosphere. 
After three applications, monolayers are washed and transferred 
to appropriate medium. 

IV. Critical Comments 

The cells isolated by this procedure are macrophages by 
the criteria of membrane receptors, nonspecific esterase stain-
ing, secretion of complement proteins, and adherence properties. 
However, morphologically, a variety of cell types can be recog-
nized in each monolayer. Some cells appear irregularly round 
with large nuclei, while some assume a spindle-shaped, elongated 
appearance. This morphologic heterogeneity may reflect dif-
ferences in cellular function and must be considered when 
evaluating synthetic capacities and other characteristics of 
these monolayers. 

This procedure permits isolation of human tissue macro-
phages that may be used to study the role of mononuclear phago-
cytes in local host defenses as well as questions of cellular 
differentiation. 
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