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Sex differences in the nuclear  structure of the neutrophils were first described by Davidson and Smith [7] dur- 
ing a study of human blood films. Subsequently these findings were confirmed by other investigators [1,2,4,5,8,12, 
17]. The accessory nuclear  formations character is t ic  of female  individuals were also found in the neutrophils of 
monkeys [6,10], dogs [15,16], rabbits [9,13,14], rats [3,11,18], and mice  [3]. However, the de terminat ion  of sex 
chromat in  in the , leukocytes  of rats is very difficult  [11,18]. Some authors [11] ac tual ly  doubt the possibility of de- 
termining the sex of the leukocytes in these animals  from structural differences in the nuclei.  

For this reason, a differential  analysis has been made of the accessory nuclear formagions in the neutrophils of 

the blood of male  and female  rats and an a t t empt  has been made to determine  their sex specif ici ty.  

E X P E R I M E N T A L  M E T H O D  

Rats of the Wistar l ine weighing 180-190 g were used. The numbers of the various nuclear appendages in the 

polymorphonuclear  neutrophils were studied in peripheral  blood films of 47 females and 37 males. 

The nuclear  appendages as a whole in the neutrophits of the rats were subdivided into types. Type A were in- 

tensively stained formations, round or oval  in shape, a t tached to the nucleus by a thin pedicle.  In shape these ap-  
pendages resembled a drumstick or hanging drop. The d iameter  of the head of these formations was 1.0-1.5 # (see 
figure, a, b, c). Type  B were appendages resembling drumsticks in shape, but with a smal ler  head (less than 1 /~ in 
diameter)  and, as a rule, i den t i ca l  in intensity of staining with the nuclear chromatin (see figure, d, e, f). Type C 
were formations resembling the appendages of type A in shape and size, but with an area of translucency in the cen- 

ter of the head (see figure, g, h). Type D were thin appendages of different shapes, th read- l ike ,  hook-shaped,  and 
finger-shaped.  Often two or three such appendages were seen in one nucleus (see figure, i, j, k, 1). Type E were 

nodular formations, round or oval  in shape, d i rect ly  in contact  with the nucleus and differing not iceably  from the 

nuclear  chromat in  in the intensity of their staining. In their shape, size, and staining properties, these formations 
were s imi lar  to the heads of the nuclear  appendages of type A, and l ike the lat ter ,  were found very rarely - n o t  
more than one per nueteus (see figure, m, n, o). 

The blood fi lms were stained by Pappenheim's  method. In the blood f i lm of each rat, the morphology of the 

nuclei  was studied in 500 polymorphonuclear  neutrophils, paying at tent ion to the number of different nuclear appen- 

dages. The proportion of neutrophils with accessory nuclear  formation was expressed in percent.  The sizes of the 
nuclear  appendages were determined by means of an ocular micrometer .  

E X P E R I M E N T A L  R E S U L T S  

The results of repeated counts of the nuclear  appendages in the nentrophils of the blood of the same an imal  
and the results obtained in counts of the  same fi lms from the different individuals showed no signif icant  difference. 

The leukocyte  formula and the to ta l  l eukocyte  count in the peripheral  blood of the invest igated animals  were 
within normal l imits.  

The  study of the numbers of the various nuclear  appendages in the polymorphonuclear  neutrophils of the Wistar 
rats revea led  differences in their number in male  and female  individuals  (Table  1). In the females ,  nuclear appen- 

dages of type A were found in 0.8% of neutrophils, and in males in 0.2~ (P < 0.01). The differences in the content 
of nodular formations (Type E) were st i l l  greater.  In females their  proportion was on the average 0.9%, but in males 
only 0.03o7o (P < 0.0001). 

(Presented by Act ive  Member of the Academy of Medical  Sciences of the USSR P. D. Gorizontov.) Translated 
from Byulleten'  ~ksper imenta l 'noi  Biologii i Meditsiny, Vol. 62, No. 9, pp. 86-89, September,  1966. Original ar t i -  
c le  submit ted lanuary 18, 1965. 
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Accessory appendages in nucle i  of neutrophils in the periph- 

era l  blood of rats of the Wister line: a ,b ,c)  drumsticks, 
d iameter  over 1 ~ (Type A); d,e,f) drumsticks, d iameter  
under 1 /i (Type B); g,h) drumsticks with area of t ranslucen- 
cy in center of head (Type C); i,j,k,1) finger-shaped and 

hook-shaped appendages (Type D); m,n,o) nodular forma- 
t ion (Type E). Magnif icat ion x2000. 

�9 TABLE 1. Content of Various Accessory Appendages 
in Nuclei of Neutrophils from Peripheral  Blood of Rats (in %) 

Type  of Females  (n 47) Male  (n 37) P 
appendages 

<0.01 A 
B 
C 
D 
E 
A + E  

0 ,8•  
1,2_+ 0,09 
0,1+0,02  
0 ,3+0 ,03  
0 ,9~0 ,07  
1,7• 

0,2+O,02 
2 ,2 •  
0,3+__0,03 
2 ,8+0 ,25  

O, 03 + O, 008 
0 ,2310 ,03  

<0,0001 
<0,0001 

The  differences in the numbers of neutrophils containing appendages of type C in the males and females  were 
not significant.  Accessory nuclear  formations of types B and D in most cases were found in the neutrophils of the 
male  rats. According to some authors, these formations are seen more often in the nuclei  of male  blood cel ls  in 
other species of animals  [14] and in man [7,8]. However, the nature of these appendages is not clear,  and as a rule 
they cannot be used to indica te  the sex spec i f ic i ty  of the ceils. In contrast to this, appendages of types A and E, 
ev ident ly  associated with the female  sex chromosomes [7,8], are found in much larger numbers in females.  As the 
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results of the present experiments (see Table 1) and investigations by 
other authors [8,10] show, more reliable results may be obtained by 
counting the total number of these two types of nuclear appendages. 
The use of the total number reflecting the content of appendages of 
types A and E together is further justified by the fact that the nodular 

formations are possibly prestages of the drumsticks [8], or the differences 
in the morphology of these formations are due to their spatial arrange- 
ment [10]. 

After determining the accessory nuclear formations characteristic 
of f emale  neutrophils, it was interesting to determine whether this 
label  could be used to identify female  bone marrow cells  injected into 
male  rats. Experiments in which bone marrow from female  donors was 
injected into male  recipients were carried out on animals subjected to 
a single acute (6 rats) or repeated daily (7 rats) irradiation with ),-rays 
from radioactive cobalt (Co6~ The dose of acute irradiation was 900 
R (LD~/s0), and the dose rate 20 R/min. Repeated irradiation in a dose 
of 60 R was given daily until the animals developed hypoplasia of the 
bone marrow (total dose of irradiation 2100-3600 R). 

The number of neutrophils containing nuclear appendages of 
types A and E in the male  rats receiving injections of bone marrow 
from female  donors after a single acute or repeated daily irradiation is 
given in Table 2. 
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