NUMBER AND PHAGOCYTIC ACTIVITY OF LEUKOCYTES
DURING PREGNANCY UNDER NORMAL CONDITIONS
AND DURING EXPOSURE TO STRESS
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During normal pregnancy in rabbits the number of leukocytes in the blood decreases, the per-
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 stress, when pregnancy ends in the birth of physiologically immature or
dead fetuses, these indices correspond more closely to those in nonpregnant animals.

Conflicting values are given in the literature for the leukocyte count and formula in pregnant women
(3,5,7,9, 14]. This is because in the corresponding investigations no strict differentiation was made
between normal pregnancy and the various forms of abnormal pregnancy. Virtually no attempt has been
made to study this problem experimentally in animals. Work in the authors' laboratory has shown that the
new level of homeostasis arising in the body during pregnancy is controlled by the gestation dominant, Ex-
posure of the pregnant organism to various types of stress causes inhibition of the gestation dominant, lead-
ing either to death of the fetus or to birth of physiologically immature animals [1, 2, 12]. Knowledge of the
characteristics of the leukocytic system and, in particular, of the phagocytic activity of the leukocytes dur-
ing pregnancy is very important in connection with the role of the corresponding characteristics of homeo-
stasis in the mother as a factor determining the genesis of physiological maturity or immaturity of the
newly born animals.

The object of the present investigation was to study changes in the leukocyte count, leukocyte form-
ula, and phagocytic activity of the leukocytes in normal pregnancy and during inhibition of the gestation
dominant by the action of stress.

EXPERIMENTAL METHOD

Rabbits were used as experimental animals. The state of normal pregnancy was strictly defined,
using birth of physiologically mature organisms as the main criterion.

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 strain of Staphylococcus aur-
eus obtained from the L. A. Tarasevich Government Control Institute of Medical and Biological Prepara-
tions. The bacterial suspension was prepared from a 24-h agar culture. The percentage of phagocytosis
(the number of neutrophils carrying out phagocytosis in 100 cells), the number of staphylococei ingested
by these neutrophils, and the phagocytic index (the ratio between the number of ingested staphylococei and
the number of phagocytes) were determined in films fixed with methyl alcohol and stained by the Romanow—
sky —Giemas method. The gestation dominant was inhibited by the action of stress {(combined exposure to
electrical and acoustic stimulation, the latter consisting of the sound of an automobile horn), by the method
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TABLE 1. Leukocyte Count and Formula in Rabbits (M+m)

Physiological state of rabbits Experimental neurosis in
siologic e of rabbi .
Characteristics of 7 g - pregnant rabbits
- |14th-20th |23rd-30th
leukocytes Hon day of preg- day of preg- befor.e after_
pregnant nancy nancy neurosis neurosis

Total number 9000630 |- 7900530 | 6700=380 | 7900=900 | 8680+ 290
Stab cells 0,30+0,10 0,4+0,17 | 0,30=0,05 0,4=0,2 0,1+0,5
Polymorphs 40,727 31,9421 36,6+1,4 3L,2+1,2 57,5+ 2,6
Eosinophils 0,602-0,05 1,4+0,06 | 0,96+0,18 1,1+0,28 0,8+ 0,26
Monocytes 0,50+0,19 | 0,50+0,20 | 0,60%0,20 0,9+ 0,30 0,1+0,12
Lymphocytes 59+2,6 | 65,84+2,1 61,4+6,1 66,1+ 2,5 40,5+2,6

. (12) (14) (29) (8) —

Note. Here and in Table 2, number of animals given in parentheses.

TABLE 2. Phagocytic Activity of Leukocytes in Rabbits (M+m)

Experimental neurosis in

Physiological state of rabbits pregnant rabbits

Index non-  [4th-20th |28rd-30th | before after
day of preg-day of preg - . .
pregnant nancy nancy neurosis neurosis

Percent phagocytosis 6,1£0,6 6,1£0,7 6,3%:0,16 i 8,4+1,0 3,4+0,20
No, of staphylococci
ingested 9,2+1,2 11,3+ 1,6 12,9%1,02 | 13,4%=1,9 4,3+0,20
Phagocytic index 1,460,099 | 1,83%0,16 | 2,09=0,10 | 1,71%=0,13 | 1,27+0,30
(12) (14 (29 8

developed in the laboratory [2, 10, 11]. Blood tests were carried out before and after exposure to stress,
which was on the 19th-26th day of pregnancy. The blood was tested for 3-7 days after exposure to stress.
Physiological maturity and immaturity of the newborn animals were diagnosed by methods developed pre-
viously in the laboratory, both in the neonatal period and during subsequent development [2, 106, 11]. The
numerical results were analyzed by parametric and nonparametric statistical methods (chiefly the Wil-
coxon and Mann-Whitney methods). In all cases, differences indicated in the descriptions of the experi-
ments are significant if P <0.01,

EXPERIMENTAL RESULTS

The results of the characteristics of the leukocytes studied in nonpregnant and pregnant rabbits are
given in Tables 1 and 2. The characteristics for the nonpregnant females are in general agreement with
results obtained by other investigators [4, 14]. Predominance of lymphocytes over neutrophils is charac-
teristic of the leukocyte formula in rabbits. Most neutrophils are polymorphs. The percentage of stab
cells, and also of eosinophils and monoeytes, is extremely small. In pregnant rabbits the leukocyte count
was lower than in nonpregnant animals (on the average by 13-23%). Changes affecting the leukocyte for-
mulaareshowninTable 1. The decrease in the leukocyte count observed in the pregnant rabbits, i.e., the
decrease in their concentration index, remembering the increase in the total circulating plasma volume in
these animals demonstrated by the authors [13], by itself does not imply a decrease in the total number of
these cells in the blood system. Furthermore, if the decrease in the concentration index is compared
with the increase in the total circulating plasma volume, it is apparent that the leukopenia in the pregnant
rabbits was not a true leukopenia. It also evidently developed against the background of increased leuko-
cyte production, for the degree of decrease in the leukocyte count was less than the increase in plasma
volume, which amounts to 24-72% [13].

The phagocytic activity of the leukocytes in the pregnant rabbits was increased (Table 2). Their
phagocytic index rose throughout the period of pregnancy on the average by 25-43%, being highest at its
end. The increased phagocytic activity of the leukocytes suggests that the mechanisms of nonspecific im-
munologic resistance are strengthened during pregnancy. This provides an explanation of the increased
resistance during pregnancy to various pathogenic factors [2]. The increased phagocytic index correlates
with the increased concentration of ¢y globulins in the blood during pregnancy [12].

Experiments in which inhibition of the gestation dominant was created were carried out on 17 ani-
mals. In 8 cases, pregnancy ended in the birth of dead or physiologically immature newborn animals, and
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in 9 cases death and resorption of the fetuses took place before parturition. Experiments with the produc-
tion of neurosis, terminating in the birth of either dead or living but physiologically immature young ani-
mals at term, areillustrated in Tables 1 and 2. In this case the stillborn animals showed no signs of re-
sorption. Compared with normal pregnancy, the leukocyte count was raised (on the average by 11%). Ex-
cept for a2 marked decrease in the lymphocyte count, the characteristics of the leukocytic system showed
an apparent return to those of the nonpregnant animals. The phagocytic activity was reduced considerably,
as regards all its criteria, not only by comparison 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 characteristics 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 acid-base homeostasis toward acidosis, which ac-
companies inhibition of the gestation dominant [10, 11], on the granulopoietic system.
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