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During normal  pregnancy in rabbits the number of leukocytes in the blood dec reases ,  the pe r -  
centage of polymorphs is slightly reduced, while the number of lymphocytes and eosinophils 
is slightly increased.  The phagocytic activity of the leukocytes in considerably increased.  
During the action of s t r e s s ,  when pregnancy ends in the birth of physiologically immature  or  
dead fetuses,  these indices cor respond more closely to those in nonpregnant animals .  

Conflicting values are  given in the l i terature for the leukocyte count and formula in pregnant women 
[3, 5, 7, 9, 14]. This is because in the corresponding investigations no s t r ic t  differentiation was made 
between normal  pregnancy and the var ious  fo rms  of abnormal pregnancy.  Virtually no attempt has been  
made to study this problem experimental ly in animals .  Work in the au thors '  labora tory  has shown that the 
new level of homeostas is  ar is ing in the body during pregnancy is controlled by the gestation dominant. Ex- 
posure  of the pregnant o rgan ism to var ious  types of s t r e s s  causes  inhibition of the gestat ion dominant, lead- 
ing ei ther  to death of the fetus or  to birth of physiologically immature  animals [1, 2, 12]. Knowledge of the 
charac te r i s t i c s  of the leukocytic sys tem and, in par t icular ,  of the phagocytic activity of the leukoeytes dur-  
ing pregnancy is ve ry  important  in connection with the role of the corresponding charac te r i s t i cs  of homeo- 
s tasis  in the mother  as a fac tor  determining the genesis of physiological matur i ty  or  immatur i ty  of the 
newly born animals .  

The object of the present  investigation was to study changes in the leukocyte count, leukocyte fo rm-  
ula, and phagocytic activity of the !eukoeytes in normal  pregnancy and during inhibition of the gestation 
dominant by the action of s t r e s s .  

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

Rabbits were used as experimental  animals .  The state of normal  pregnancy was s t r ic t ly  defined, 
using bir th  of physiological ly mature organisms as the main cr i ter ion.  

The leukocyte count and leukocyte formula were investigated by normal  hematological  methods [14, 
16]. Films for studying the differential  leukocyte count were stained by the Romanowsky-Giemas  method. 
The phagocytic activity of the leukocytes was determined by Latysheva ' s  method [6] as modified by Mik- 
lashevskii  [8]. The object of phagocytosis  was a suspension of a pathogenic s t ra in  of Staphylococcus aur -  
eus obtained f rom the L. A. Tarasev ich  Government Control Institute of Medical and Biological P r e p a r a -  
tions. The bacter ia l  suspension was prepared  f rom a 24-h agar  culture.  The percentage of phagocytosis  
(the number of neutrophils car ry ing  out phagocytosis  in 100 cells),  the number  of staphylococci ingested 
by these neutrophils,  and the phagocytic index (the ratio between the number of ingested staphylococci and 
the number of phagocytes) were determined in films fixed with methyl alcohol and stained by the Romanow- 
s k y - G i e m a s  method. The gestation dominant was inhibited by the action of s t r e s s  (combined exposure to 
e lec t r ica l  and acoustic stimulation, the latter consist ing of the sound of an automobile horn), by the method 
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T A B L E  1. L e u k o c y t e  Count and F o r m u l a  in Ra bb i t s  (M• 

Characteristics of 

leukocytes 

Total number 
Stab cells 
Polymorphs 
Eosinophils 
Monocytes 
Lymphocytes 

Physiological state of rabbits 

14th-2Oth 23rd-30th 
non- day of preg- day of preg- 

pregnant nancy nancy 

9000+__ 630 
0,30• 
40,7_+ 2,7 
0,604- 0,05 
0,50_0,19 

594- 2,6 
(12) 

7900_+ 530 
0,4_+0,17 

31,9_+2,1 
1,4_+ 0,06 

0,50_+ 0,20 
65,84_+ 2,1 

(14) 

6700----. 380 
0,30-- + 0,05 
36,6-+ 1,4 
0,96-+0,18 
0,60-+ 0,20 
61,4_+6,1 

(29) 

Experimental neurosis in 
pregnant rabbits 

before after 
neurosis neurosis 

7900_+ 900 8680_+ 290 
0,4__+0,2 0,14-0,5 

31,2-+1,2 57,5_+2,6 
1,1_+0,28 0,8+0,26 
0,9-+0,30 0,14-0,12 

66,1-+2,5 40,5-+2,6 
(8) 

Note.._...._=. He re  and in T a b l e  2, n u m b e r  of  a n i m a l s  g iven  in p a r e n t h e s e s .  

T A B L E  2. P h a g o c y t i c  A c t i v i t y  of L e u k o c y t e s  in R a b b i t s  (M• 

Index 

Percent phagocytosis 
No. ofstaphylococci 

ingested 
Phagocytic index 

Experimental neurosis in 
Physiological state of rabbits pregnant rabbits 

non- 14th-20th 123rd-30th ' before after 
day of preg -: ~ay of preg - neurosis neurosis pregnant nancy nancy 

6,1-+0,6 

9,2_+ 1,2 
1,46- 0,09 

(12) 

6,1_+0,7 

11,3_+1,6 
1,83_+0,16 

(14) 

6,34-0,16 

12,94-I,02 
2,094-0,10 

(29) 

8,4_+i,0 

13,4_+ 1,9 
1,71_+0,13 

(8) 

3,4_+ 0,20 

4,3_+ 0,20 
1,27_+ 0:30 

d e v e l o p e d  in  the l a b o r a t o r y  [2, 10, 11]. Blood t e s t s  w e r e  c a r r i e d  out b e f o r e  and a f t e r  e x p o s u r e  to s t r e s s ,  
wh ich  was  on the 19th-26th  day  of  p r e g n a n c y .  The b lood  was  t e s t e d  for  3-7  days  a f t e r  e x p o s u r e  to s t r e s s .  
P h y s i o l o g i c a l  m a t u r i t y  and i m m a t u r i t y  of the ne w born  a n i m a l s  w e r e  d i a g n o s e d  b y  me thods  d e v e l o p e d  p r e -  
v i o u s l y  in the  l a b o r a t o r y ,  both  in the n e o n a t a l  p e r i o d  and d u r i n g  s u b s e q u e n t  d e v e l o p m e n t  [2, 10, 11]. The  
n u m e r i c a l  r e s u l t s  w e r e  a n a l y z e d  by  p a r a m e t r i c  and n o n p a r a m e t r i c  s t a t i s t i c a l  me thods  (chief ly  the  W i l -  
coxon and M a n n - W h i t n e y  m e t h o d s ) .  In a l l  c a s e s ,  d i f f e r e n c e s  i n d i c a t e d  in the  d e s c r i p t i o n s  of the e x p e r i -  
men t s  a r e  s i g n i f i c a n t  if P < 0.01.  

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

The r e s u l t s  of the c h a r a c t e r i s t i c s  of  the  l e u k o c y t e s  s t ud i e d  in nonp regnan t  and p r e g n a n t  r a b b i t s  a r e  
g iven  in T a b l e s  1 and 2. The  c h a r a c t e r i s t i c s  for  the  nonp regnan t  f e m a l e s  a r e  in g e n e r a l  a g r e e m e n t  wi th  
r e s u l t s  ob ta ined  by  o t h e r  i n v e s t i g a t o r s  [4, 14]. P r e d o m i n a n c e  of l y m p h o c y t e s  ove r  n e u t r o p h i l s  is  c h a r a c -  
t e r i s t i c  of  the  l eukocy te  f o r m u l a  in r a b b i t s .  Mos t  n e u t r o p h i l s  a r e  p o l y m o r p h s .  The  p e r c e n t a g e  of s t ab  
c e l l s ,  and a l s o  of e o s i n o p h i l s  and m o n o e y t e s ,  i s  e x t r e m e l y  s m a l l .  In p r e g n a n t  r a b b i t s  the  l eukocy te  count  
was  l o w e r  than  in nonp regnan t  a n i m a l s  (on the  a v e r a g e  by  13-23%).  Changes  a f f ec t ing  the l eukocy te  f o r -  
mu la  a r e  s h o w n i n T a b l e  1. The  d e c r e a s e  in the  l eukocy te  count  o b s e r v e d  in the  p r e g n a n t  r a b b i t s ,  i . e . ,  the 
d e c r e a s e  in t h e i r  c o n c e n t r a t i o n  index,  r e m e m b e r i n g  the i n c r e a s e  in the  to ta l  c i r c u l a t i n g  p l a s m a  v o l u m e  in 
t h e s e  a n i m a l s  d e m o n s t r a t e d  by  the  a u t h o r s  [13], by  i t s e l f  does  not  i m p l y  a d e c r e a s e  in the t o t a l  n u m b e r  of  
t h e s e  c e l l s  in the  b l o o d  s y s t e m .  F u r t h e r m o r e ,  i f  the d e c r e a s e  in the c o n c e n t r a t i o n  index i s  c o m p a r e d  
wi th  the  i n c r e a s e  in the t o t a l  c i r c u l a t i n g  p l a s m a  vo lume ,  i t  i s  a p p a r e n t  tha t  the  l e u k o p e n i a  in the  p r e g n a n t  
r a b b i t s  was  not  a t r u e  l eukopen i a .  I t  a l s o  e v i d e n t l y  d e v e l o p e d  a g a i n s t  the  b a c k g r o u n d  of  i n c r e a s e d  l e u k o -  
cy te  p r o d u c t i o n ,  fo r  the d e g r e e  of  d e c r e a s e  in the  l eukocy te  count  was  l e s s  than  the i n c r e a s e  in p l a s m a  
v o l u m e ,  which  amoun t s  to 24-72% [13]. 

The p h a g o c y t i c  a c t i v i t y  of the l e u k o c y t e s  in the  p r e g n a n t  r a b b i t s  was  i n c r e a s e d  (Table  2). T h e i r  
p h a g o c y t i c  index  r o s e  th roughou t  the p e r i o d  of  p r e g n a n c y  on the a v e r a g e  b y  25-43%, b e i n g  h i g h e s t  a t  i t s  
end .  The  i n c r e a s e d  p h a g o c y t i c  a c t i v i t y  of the  l e u k o c y t e s  s u g g e s t s  tha t  the  m e c h a n i s m s  o f n o n s p e c i f i c  i m -  
muno log ic  r e s i s t a n c e  a r e  s t r e n g t h e n e d  d u r i n g  p r e g n a n c y .  Th i s  p r o v i d e s  an  e x p l a n a t i o n  of  the  i n c r e a s e d  
r e s i s t a n c e  d u r i n g  p r e g n a n c y  to v a r i o u s  pa thogen ic  f a c t o r s  [2]. The i n c r e a s e d  pha goc y t i c  index c o r r e l a t e s  
wi th  the  i n c r e a s e d  c o n c e n t r a t i o n  of y g lobu l ins  in the b lood d u r i n g  p r e g n a n c y  [12]. 

E x p e r i m e n t s  in  which i nh ib i t i on  of  the  g e s t a t i o n  d o m i n a n t  was  c r e a t e d  w e r e  c a r r i e d  out  on 17 a n i -  
m a l s .  In 8 c a s e s ,  p r e g n a n c y  ended  in the  b i r t h  of  dead  o r  p h y s i q l o g i c a l l y  i m m a t u r e  newborn  a n i m a l s ,  and 
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in 9 cases  death and resorpt ion of the fetuses took place before parturi t ion.  Experiments with the produc-  
tion of neurosis ,  terminat ing in the birth of ei ther  dead or living but physiologically immature  young ani- 
mals at te rm,  are  i l lustrated in Tables 1 and 2. In this case the st i l lborn animals showed no signs of r e -  
sorption. Compared with normal  pregnancy,  the leukocyte count was raised (on the average by 11%). Ex- 
eet3t for a marked decrease  in the Iymphoc?4e count, the charac te r i s t i cs  of the ~eukocytie sys tem showed 
an apparent  re turn  to those of the nonpregnant animals .  The phagocytic activity was reduced considerably,  
as regards  all its c r i te r ia ,  not only by compar ison with normal  pregnancy,  but also by comparison with its 
level in nonpregnant animals.  Inhibition of the gestation dominant thus causes a decrease  in the immuno-  
logic charac te r i s t i c s  as reflected in the indices of phagocytic activity of the neutrophils.  This decrease  
can be assumed to be due to the action of the shift in ac id-base  homeostasis  toward acidosis ,  which ac-  
companies inhibition of the gestation dominant [10, 11], on the granulopoietie sys tem.  
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