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USE OF LIDOCAINE FOR DETACHMENT 
OF ADHERENT MONONUCLEAR PHAGOCYTES 

Carl F. Nathan 

INTRODUCTION 

It is frequently desirable to obtain in suspension mono-
nuclear phagocytes that have adhered to glass or plastic sur-
faces. Trypsinization is usually ineffective; at the same 
time, it alters phagocytic receptors and other surface struc-
tures. Scraping with a rubber policeman in divalent cation-
deficient media at low temperatures often gives low yields 
and poor viability when used with mouse peritoneal macro-
phages, although it may be more successful with human blood 
monocytes. In 1975, Rabinovitch and DeStefano introduced the 
use of the local anesthetic, lidocaine, for the detachment of 
adherent cells (1). Lidocaine causes macrophages to round up 
and often permits them to be dislodged with mechanical 
measures that would otherwise be ineffective. 

The lidocaine method gives nearly quantitative recoveries 
only under carefully defined conditions, which must be worked 
out for each experimental situation. The best results have 
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been obtained.with resident mouse peritoneal macrophages, hu-
man blood monocytes, and murine macrophagelike cell lines. 
Results have frequently been unsatisfactory using elicited or 
activated peritoneal macrophages of the mouse and guinea pig. 
In addition, after phagocytosis, macrophages tend to become 
refractory to detachment by lidocaine. Nonphagocytic adherent 
cells may still be recovered almost quantitatively (2), but 
the macrophages themselves are damaged. 

II. REAGENTS 

Preservative-free lidocaine hydrochloride is obtained 
from Astra Pharmaceuticals, Worcester, Massachusetts. A stock 
solution of 360 mM is prepared in normal saline and carefully 
titrated to pH 6.55 with NaOH. At more alkaline pH, the drug 
precipitates. The stock solution may be sterilized by auto-
claving or by filtration. It is stable for many months at 4° 
or -20°C. 

III. PROCEDURE 

The following procedure applies to resident mouse peri-
toneal macrophages. The cells are adherent in 35- or 60-mm 
plastic dishes in tissue culture medium containing 20% fetal 
bovine serum at 37°C. Sufficient lidocaine is added to make 
the medium 4 to 12 mM, and the cells are incubated at 37°C for 
5.0 min. The medium is then recovered, and the monolayer 
jetted with 8 ml of normal saline (37°C) expressed from a 
syringe with a No. 20 needle. After directing the jet of 
saline over the entire surface of the monolayer, the saline 
is collected and pooled with the original medium; the saline 
rinse is repeated twice more. Alternatively, a rubber police-
man may be used with adherent macrophage cell lines. The col-
lected fluid is centrifuged at 4°C, and the pellet is washed. 
The cells are counted in a hemocytometer with trypan blue. 
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IV. CALCULATION OF RECOVERY 

It is important to monitor recoveries quantitatively, 
since slight variation of the conditions may result in com-
plete lysis of a proportion of the mononuclear phagocytes, 
such that they do not appear as trypan blue-positive cells. 
One method is to compare the protein content of well-rinsed, 
adherent monolayers with the recovered protein in the cell 
pellet, the latter having been washed to remove serum pro-
teins. In addition, the number of adherent cells can be de-
termined by difference from the number plated and the number 
that were nonadherent. The number of adherent cells can then 
be compared to the number of viable cells recovered after the 
lidocaine procedure· 

V. CRITICAL COMMENTS 

Resident mouse peritoneal macrophages are recovered in 
high yield and subsequently show 80 - 100% of normal capacity 
to readhere, phagocytize -^C-acetylated starch granules, and 
consume glucose. The macrophages are easier to dislodge after 
overnight incubation than they are after only several hours 
of adherence. With macrophages from BCG-treated mice, how-
ever , viability of macrophages recovered in suspension with 
lidocaine was only 71%, and H2O2 release in response to phor-
bol myristate acetate was reduced by 65% (3). Departures from 
the above conditions, in terms of lidocaine concentration, 
temperature, medium composition, and incubation times, re-
sulted in poorer results. Thus, the method must be adapted 
carefully to each intended use and can be expected to give 
satisfactory results only in selected situations. 
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