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Small chroma.tin clubs, often multiple, were fairly 
frequent. At first 500 neutrophils were examined 
without finding a typical drumstick before con
cluding the film came from a. male. Later, it was 
found sufficient to examine only 300 neutrophils. 

As in humans, drumsticks were ra.tely found in 
immature neutrophils. 

In none of these 100 films in which the sex was 
not known to the examiner was there an error in 
detecting the sex. 

The findings reported here indicate that an accur
ate diagnosis of sex in the dog ca.n be ma.de by a. 
study of the morphology of the neutrophils in blood 
films. 

It follows that if marrow from a bitch is injected 
into an irr-adia.ted male, survival and proliferation 
of the donor cells in the host will be implied if neutro
phils bearing characteristic drumsticks can later be 
identified in the host's peripheral blood and marrow. 

Such studies are now being carried out a.nd will be 
repor-ted in detail later. 
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A Sex Diffe1 ence in the Chromatin Structure 
of the Peripheral Blood Lymphocytes 

SINCE Barr and Ber-tram1 in 1949 described the 
detection of the so-called sex chromatin in inter
mitotic nuclei a large number of investigations has 
been carried out in this field. Davidson and Smith9 in 
1954 showed the presence of sex-specific nuclear 
appendages in granulocytes of the peripheral blood. 
Apart from these investigations on granulocytes, the 
detection of a. sex difference in interroitotic cells ha.s 
been based on the criteria outlined by Barr and his 
co-workers. 

In certain animal species as a whole and in certain 
isolated types of tissues, a cellular sex difference 
could not be detected (for review see ref. 3). This is 
due to the occurrence of multiple chrome.tin con
densations in identical cells from the two sexes. 
These ,.mndensations seem to mask the presence of a 
possible sex-specific nuclear condensation. 

The lymphocytes of peripheral blood represent a.n 
example of such pachychroroa.tic cells in the human, 
in which a sex difference cannot be detected by using 
the comnion morphological criteria. for sexing nuclei. 
It is possible, however, that the mere presence of sex 
chroma.tin and its morphological variations are related 
to the intra.nuclear protein metabolism and are linked 
through this to major changes in the cellular m-:>r
phology during a differentiation process. 

In accordance with this hypothesis, the lymphooytic 
cells from peripheral blood were examined in regard 
to the eventual presence of a sex difference after an 
initial process of cellular differentiation had taken 
place. The technique used included a 24-hr. incube.-

tion of the 'buffy coat' from peripheral blood in a 
homologous plasma coa.gulum in a.coorda.nce with the 
principles of Carrel'. This incubation was followed by 
fixation and preparation as indicated by MQore and 
Barr~. 

Blood from a. total of twenty-three persons was 
examined, eleven females a.nd twelve males. Three 
samples from ea.ch person were prepared. In sixteen 
of the persons examined, one or more of the final pre
parations showed considerable differentiation of the 
incubated lymphocytic cells. This was indicated by a. 
change in cellular size and delineation. The cellular 
morphology was evidently identical with that of the 
macrophages a.nd fibroblasts . of connective tissue. 
The chroma.tin structure in different stages between 
the lymphocytes of the peripheral blood and their 
derivatives was studied. It was shown in this way 
that the intra.nuclear differentiation followed a regular 
pattern. 

In lymphocytic cells from both sexes the dense 
masses of chroma.tin were dissolved or split into minor 
pieces, which were located peripherally in contact 
with the nuclea,r membrane. In lymphocytio cells 
from males, these chroma.tin condensations gradually 
diminished in size and ultimately often disa.ppea.red 
almost completely. If a. dissolution into par-ticles of 
almost submicroscopic size did not take place, the 
condensations left were nearly always multiple. In 
lymphocytic cells from females, the changes initially 
ran parallel to those seen in ma.le cells. In the late 
stages, however, a single peripherally located nuclear 
body was 6ften noticed in female lymphocytic cells. 
This nuclear" body was morphologically like the 
'sex chromatin' in epithelial nuclei· and was larger 
than the nuclear condensations in ma.le cells. The 
incidence of this female nuclear body was much lower 
than that of 'sex chroma.tin' in epithelial cells. In 
spite of this, a morphological sex difference was very 
distinct. Based on examinations of the lymphocytic 
cells, a correct sex diagnosis could thus be established 
in all cases (16 out of 23) in which the incubation 
experiment gave rise to a satisfactory degree of 
cellular differentiation. 

In samples where the cells formed a single layer 
and in which all phases of the preparation were 
optimal, a central vacuole in the sex-specific chrome.
tin was noticed, in accordance with the finding of 
Prince et al. 6 • 

The detection of a sex difference in the lymphocytic 
cells from peripheral blood has only theoretical 
interest. The investigation shows that a sex difference 
under certain conditions can be 'unmasked' in coils, in 
which such a detection is impossible when routine 
methods for cellular sexing a.re applied. This finding 
suggests that changes in cellular activity and pro
bably morphology should be induced, if possible, in 
the theoretical study of sex chromatin in cer-tain 
animal species and in cer-tain types of tissue. In this 
way a 'hidden' sex difference might possibly be 
detected. Probably the criteria. for sex diagnosis 
should also be changed. 
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