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EFFECTS OF HUSBANDRY AND MOUSE STRAINS 
ON MONONUCLEAR PHAGOCYTES 

Monte S. Meltzer 

Mouse peritoneal macrophages are widely used as a standard 
for study of mononuclear phagocyte function. To be useful as 
a standard, however, morphologic, functional, and biochemical 
properties of these cells should be reproducible: reproducible 
from day to day within one's own laboratory and between dif-
ferent laboratories. Two considerations that can profoundly 
affect reproducibility are the strains of mice selected for 
study and conditions under which the animals are bred and 
housed. Despite the importance of these factors, however, 
there have been very few systematic studies on macrophage func-
tion and the general health of laboratory mice. For example, 
male mice from certain strains housed 5 - 8 cage establish a 
pecking order by tail and ear biting. Once this pecking order 
is established, tail biting ceases. However, transfer of a 
new male mouse into that cage restarts the entire process. 
Macrophage function in these mice, animals with chronic super-
ficial skin lesions, may be very different from "normal" mice. 

For the most part, general information on the care and use 
of laboratory mice can be found in any of several standard text-
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books and manuals and will not be discussed here (1 - 4). Ani-
mals with overt clinical signs of infection or abnormal develop-
ment are usually recognized, and the causative event corrected 
or the animals excluded from study. More serious situations, 
however, arise from breakdown of proper laboratory animal man-
agement (housing, sanitation, and husbandry) and inapparent or 
subclinical infections. More often than not, these two problems 
are coincident. 

Difficulties described for quantitation of macrophage-
induced tumor cytotoxicity illustrate the complexity of this 
problem. There is general agreement that with normal mice, 
resident peritoneal macrophages or inflammatory macrophages in-
duced in the peritoneal cavity by injection of sterile irritants 
are not cytopathic to tumor cells in vitro. Peritoneal macro-
phages, however, can develop tumoricidal activity after treat-
ment in vivo or in vitro with any of a wide variety of activa-
tion agents. There have been instances when macrophages from 
apparently normal mice exerted tumoricidial activity. Boyle 
and Omerod (5) showed that macrophages from healthy mice housed 
in a conventional but "dirty" animal room were cytopathic to tu-
mor cells in vitro; cells from matched mice kept isolated in a 
relatively "clean" animal room had no effect on tumor cell 
growth. Similar observations were made with nude mice: macro-
phages from nude mice housed in a clean conventional environ-
ment were tumoricidal; cells from germ-free nude mice had no 
cytotoxic activity (6). Both reports illustrate situations in 
which specific-pathogen-free animals were affected by their en-
vironment to develop alterations in macrophage function. In 
both cases, mice had no overt symptoms of infection. 

It should be noted at this point that certain procedures 
intended to limit subclinical infections in an animal colony 
can also affect macrophage activity. The suppression of macro-
phage function in mice that receive hyperchlorinated (25 ppm) 
drinking water is an example of such procedures (7). Moreover, 
cells from germ-free animals are not comparable to cells from 
conventionally housed animals and, in fact, have been shown to 
have several functional defects (8). 

Subclinical viral infections are a major cause of abnormal 
immune responses in apparently healthy mice. There are many 
rodent viruses which can be carried in an animal colony without 
overt symptoms of i-lness or even gross pathologic changes. 
Alterations in normal immune function have been reported for 
inapparent infections with murine leukemia virus (9), lympho-
cytic choriomeningitis virus (10), murine cytomegalovirus (11), 
reovirus 3 (12), ectromelia virus (13), murine hepatitis virus 
(14), minute virus of mice (15), lactic dehydrogenase-elevating 
virus (16), and Sendai virus (17). Many of these viruses are 
carried in transplantable tumors. One should, therefore, be 
especially vigilant in examination of macrophage function in 
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tumor-bearing animals. Sérodiagnostic services such as that 
offered by Microbiological Associates, Inc., Rockville, Mary-
land should be used to monitor periodically animals for a wide 
spectrum of murine viruses. 

Genetic differences in macrophage function between strains 
of mice must also be considered in the study of mononuclear 
phagocytes. In attempts to establish a new assay, it is, of 
course, most prudent to use the strain of mice for which the 
particular assay of macrophage function was initially defined. 
This is not always possible. One should therefore be aware of 
possible genetic differences in macrophage response. Charac-
terization of these genetic differences, however, is very in-
complete. There are few systematic studies in the current 
literature which address this problem. One example of differ-
ences in macrophage function between mouse strains can be shown 
for development of nonspecific tumoricidal activity following 
in vivo or in vitro treatments (18) (Table I). It is likely 
that similar observations can be made with other mononuclear 
phagocyte functions. 

TABLE J. Genetic Variation in Development of Macrophage 
Tumoricidal Activity among Mouse Strains 

Responsive 

C3H/HeN 

AKR/N 
CBA/CaHN 
CBA/N 
C57BL/6N 
C57BL/10J 
C57L/N 
DBA/UN 
DBA/2N 
NZW/N 
NZB/N 
NIH Swiss (outbred) 
BlO.A/SgSnJ 

Variable 

BALB/cAnN 
A/WySnJ 
RII/AnN 

Nonresponsi v< 

A/J 

A/HeJ 
A/HeN 
AL/N 

C3H/HeJ 
C57BL/10SCCR 
C57BL/10SCN 

P/J 
P/JN 

aPeritoneal exudate macrophages from mice inoculated intrâ-
per itoneally 7 days previously with viable Mycobacterium bovis, 
strain BCG were adjusted to an equal macrophage concentration 
and cultured with prelabeled tumor target cells for 48 hr. 
Cytotoxicity was estimated by measurement of radiolabel release 
and confirmed by observation of cultures under phage microscopy. 
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