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The object  of the invest igat ion was to compare  macrophaga l  and neutrophil ic  reac t ions  in female  
and male  SWR/J mice .  Dif ferences  in the act ivi ty  of the per i toneal  phagocytes  of the females  
and males  re la t ive  to a pathogenic s t ra in  of Salmonella  typh imur ium were  found. The r e su l t s  
indicate that when an imals  a re  chosen for exper imenta l  pu rposes  and the r e su l t s  of inves t iga -  
tions a s s e s s e d  considera t ion  mus t  be paid to sex,  for the intensi ty of immune reac t ions  di f fers  
in ma le s  and females  and this affects  the exper imenta l  r e su l t s .  
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The reac t ions  of ma les  and females  to the same  s t imulus  a re  known not to be identical .  For  example ,  
the mean diurnal  level  of mitot ic  act ivi ty in the zona g lomeru losa  of the adrenals  is 1.5 t imes  higher in 
mate  than in female  r a t s  [1]. The mor ta l i ty  among ma les  f rom all types of anoxia is higher than in females  
[11]. Exper imenta l  tumors  appear  sooner  and grow fas t e r  in female  h a m s t e r s  than in males  [8]. The f r e -  
quency of onset  of induced leukemia  is higher in male  than in female  mice [12]. In a previous  invest igat ion 
the wr i t e r s  showed that the per i toneal  exudate of female  CBA, C57BL/6,  and CC57W mice contains fewer 
macrophages  than in ma les  [2]. The outcome of the reac t ion  or  d i sease  a lso  may  differ  in ma les  and fe-  
ma le s  [5, 13]. Meanwhile other  worke r s  have found no d i f fe rences  in the immune r e sponse  of f emales  and 
males  [7, 10]. 

It was there fore  decided to make a compara t ive  study of macrophaga l  and neutrophil ic  r e sponses  in 
female  and male  SWR/J mice .  

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

Male and female  SWR/J mice aged 2-2.5 months were  used. To compare  the c h a r a c t e r i s t i c s  of the 
phagocytic act ivi ty  of their  cei ls  per i toneal  cul tures  of mac rophages  and neutrophiis  were studied in the 
phagocytic reac t ion  to Salmonella  typhimur ium (strain No. 506 f rom the Museum of the R e s e a r c h  L a b o r a t o r y  
of Exper imenta l  Biological  Models, Academy of Medical  Sciences of the USSR) in vi tro.  A cul ture  of neu-  
t rophils  was obtained af ter  injecting 3 ml nutr ient  broth  in t raper i tonea l ly  [3]. A macrophaga l  cul ture was 
obtained af ter  injecting 3 ml  of a thioglycotlate medium [4]. The phagocytic r e sponse  was studied in vi tro 
by a tes t - tube  method. The ra t io  between the numbers  of m i c r o o r g a n i s m s  and phagocytes  was app rox ima te -  
ly 1:16 [6]. The percentage  of phagocytes  in the exudate and the percen tage  of act ive phagocytes  (f) were 
de te rmined  af ter  counting the cel ls  in f i lms stained by the R o m a n o w s k y - G i e m s a  method.  The digest ive 
power of the phagocytes  was studied by the method of Pe l l e t i e r  and Delaunay [9] with sl ight modification.  
The nutr ient  agar  suggested by these workers  for  growing the sa lmonel las  was rep laced  in this case  by 
P l o s k i r e v ' s  medium,  being more  se lec t ive .  The ra t io  between the number  of growing colonies in the con- 
t rol  ( se rum + culture of Salmonella) and the number  growing in the exper imen ta l  s e r i e s  ( se rum + Salmonel-  
l_a cul ture  + phagocytes) ,  designated K, re f lec ted  the degree  of digest ion of the bac te r i a  by phagocytes .  The 
numer ica l  r esu l t s  were  subjected to s ta t i s t ica l  ana lys is .  
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TABLE 1. 
(M with confidence l imi ts  for  P =0.05 

Neutropbil ic  and Macrophal 

Macrophages Male~ 
Females 

a l  Responses  in SWR/J Mice 

Phagocytes Num- I Percentage of [ 
investigated Sex bez of phagocytes in f K 

I mlce exudate 

Neut~ophils Males 25 60,1 (55,8--64,4) 65,7(60,2--71,2) [ 1,20(0,93--1,47) 
Females 25 23,5 (16,9--30,1) 87,1 (84,8----89,4) ] 1,82 (1,69--1,95) 

25 56,1 (42,3--69,9) 5,3 (4,2--6,4) 0,74 (0,64-0,84) 
25 61,6 (59,2--64,0) 4,9 (2,5--7,3) 1,640,24--2,04) 

EXPERIMENTAL RESULTS 

As Table 1 shows,  the r e l a t ive  pe rcen tage  of neutrophi ls  in the exudate of the ma les  was much higher 
than in that f rom the females  (P <0.001). 

The ma les  and f ema le s  a lso  di f fered in the abil i ty of thei r  neutrophi ls  to ingest  S. typhimur ium (P 
< 0.001). Di f ferences  a lso  were  obse rved  in the digest ive  power  of the neutrophils :  neutrophils  of male  
SWR/J mice caused s ignif icant ly  less  des t ruc t ion  to ingested m i c r o o r g a n i s m s  (P <0o01). The lower ac t iv -  
ity of the neutrophi ls  in ma le  SWR/J mice was thus apparent ly  compensa ted  by their  l a rge r  re la t ive  number  
in the exudate;  this could indicate e i ther  a l a r g e r  number  of them in the pe r iphe ra l  blood or their  higher 
posi t ive chemotax is .  

When m a c r o p h a g e s  were  inves t iga ted  d i f fe rences  between ma le s  and females  were  found only in the 
digest ive  power  of these phagocytes:  mac rophages  f rom females  des t royed  S. typhimur ium cei ls  twice as 
ac t ive ly  as mac rophages  of the ma les  (P < 0.001). 

The SWR/J  mice  used were  sens i t ive  to sa lmone l los i s .  The i r  neutrophi ls  were  mode ra t e ly  act ive 
agains t  the s t r a in  used, but the mac rophages  showed little abil i ty to ingest  the pathogen, which was sti l l  
able to mult iply f r ee ly  outside the phagocytes .  Not only was the abil i ty of  the males  to ingest  sa lmonel las  
low, but  their  K value was below 1. These facts  evidently explain the sensi t iv i ty  of SWR/J mice to infection. 

Compar i son  of the act ivi ty  of the two types of phagocytes  shows that neutrophils  were  mos t  act ive 
agains t  the s t r a i n  used.  The r ea s on  for this is  probably  a d i f ference  in the functions p e r f o r m e d  by the two 
types of phagocytes  dur ing infection. Neutrophils ,  e spec ia l ly  at  the beginning of an infection, des t roy  ant i -  
gen and, at  t h e s a m e  t ime,  depr ive  it of its immunogenic  p rope r t i e s  whereas  mac rophages ,  although they 
digest  the antigen, do not depr ive  it  of i ts  immunogenic  p rope r t i e s  but may even enhance them. This is 
e s sen t i a l  for the induction of the cor responding  antibodies.  

The r e s u l t s  thus indicate that when an animal  is chosen for exper imenta l  purposes  and when the r e -  
sui ts  of invest igat ions a re  a s s e s s e d  cons idera t ion  mus t  be paid to sex,  for immune r e s p o n s e s  in males  and 
females  differ  in thei r  level  of intensi ty and this is re f lec ted  in the outcome of the exper iment .  
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