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Leukopenia: an Inherited 

Character in Mice 

I t  has been shown from marly- hernato- 
logical studies that pathological condi- 
tions, such as various types of anemia 
( 1 )  and leukemia, are inheritable. Some 
of these conditions can also be experi- 
mentally produced in animals. In  mice, 
it has been reported that blood pH (2 )  
and leukocyte counts 131 are correlated 

\ , 

with resistance to typhoid organisms and 
are partially correlated with longevity in 
rats ( 4 ) .  Inherited leukopenia, however, 
has  not been reported in either humall 
beings or animals. 

During the course of a genetic study 
of variability in body size, it was dis-
covered that the small strain of micr 
were leukopenic. This report present, 
the evidence on the inheritnnce of thiy 
condition ( 51 .  

T h e  mouse stocks used in this study 
were the large and small strains and 
their hybrid generations of the F,, F,, 
first, second, and third backcrosses. Both 
large and small strains were originated 
by selection for body size and perpetu- 
ated by brother-sister mating. T h e  small 
lnice studied were produced in the 17th 

to 20th generations of inbreeding, and 
the large mice in the 3rd to 8th genera-
tions. T h e  historical developments and 
some of the biological properties of both 
strains have been reported elsewhere 
( 6 ) .

All blood samples were obtained be- 
tween 2 and 3 P.M. from the tails of mice 
60 to 90 days old, except in the second 
backcross to the large mice. In  this case, 
the samples were taken from mice of 1.0 
to 1.5 years of age. the 
was taken, the mice were placed in a 
battery jar and heated for approximately 
10 min under a 100-watt light. Each tail 
was washed with soap and warm water, 
and a prominent tail vein was incised to 
obtain blood for the white blood counts. 
T h e  enumeration of white blood cells 
was carried out in duplicate in the con- 
ventional manner. 

Duplicate blood smears were also pre- 
pared. They were fixed in absolute 
methyl alcohol and stained with Wright's 
and Giesma stains. T h e  differential 
counts were performed by recording the 
cells in both longitudinal sides and diag- 
onal cross of each slide. I n  most cases, 
100 cells were counted in a slide. Degen- 
erated cells were not counted. 

The  mean counts of leukocytes, agran- 
ulocytes, and granulocytes in each group 
of mice are given in Table I .  They were 
computed by pooling the counts in each 
group, since no significant difference be- 
tween sexes was found. The  total white- 
blood-cell counts averaged 8380 in the 
large strain and 2320 in the small strain. 
In  other common inbred lines of mice 
( 7 ) , such low counts as were found in 
the small strain, have not been reported. 
Althoug-h the mean counts of both the 
agranulocytes and the granulocytes were 
lo~v,  the reduction in t!le latter was more 
yevere than it was in the former type. 

The  total and differential counts of 
the F, and F, generations are closer to 
those found in the large strain than in 

Table 1. Mean total counts of leukocytes, agranulocytes, and granulocytes in each geno- 
typic group of mice. Genotypes: S, small strain; L, large strain; Bls, B28: and B:?s are the 
first, second, and third backcrosses to the small strain; Blr., Bsr., and B ~ Lare the first: 
second, and third backcrosses to the large strain. 

Total number 

Number of leukocytes Agranulo- Granulo-

GenOtypr of mice (NO x lo3) cytes cytes 
- (NO x lo1) (NO x 10 

Mean a 

the small strain. With the advance of 
backcrossing, the counts of the back-
crosses to the small were shown to be 
approaching in magnitude those of the 
small strain, and the counts of the back- 
crosses to the large were shown to be 
approaching those of the large strain. 
But the rate of approach in the former 
groups was higher than that in the latter 
groups. Although the mean count in the 
Bds appears to be even lower than that 
of its parental strain, the difference is 
probably not significant. Insofar as leu- 
kopenia in the small mice is concerned. 
the present evidence indicates that it is 
an inherited character and possibly de- 
termined by a small number of genetic 
factors. 

I t  can be seen from the magnitudes of 
the standard deviations of the non-segrc- 
gating groups that the variation of leuko- 
cyte counts seems to depend upon the 
mean count. However, as both environ- 
mental effects and technical errors tend 
to contribute greatly to the over-all 
variation in such a physiological trait, a 
more detailed determination of the rela- 
tionship between the mean and distribu- 
tion will require larger samples than we 
have used in the present case. Conse-
quently, partitioning of the variance$ 
(0') presently obtained into their dif-
ferent genetic and environmental com-
ponents would not be valid. Neverthe- 
less, since the means of the F, and F, 
are quite similar, their variances may be 
used to estimate roughly the relative 
magnitudes of effects of the genoty,pe 
and environment. Assuming that the 
variance in the F, is an estimate of the 
environmental variation and that the 
variance in the F, is environmental 
variation confounded with genetic, tht-
genetic contribution to the variation in 
the F, generation can be ~s t ima ted  by 
the formula 

In  the preyent case, this cytimate is a p -  
proximately %. 
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