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Most authors recognize  that  the nervous system can regulate  the ac t iv i ty  of the ingest ive stage of phagocytosis 
and adjust its intensity in accordance  with changes in the conditions of the external  and internal  mil ieu of the or- 
ganism [1,8,9]. 

Investigations carried out in recent  years have demonstrated the influence of mediators and autonomotropic  
substances on the digest ive stage of phagocytosis also in the leukocytes of the adult  organism [10,12]. 

The  influence of the nervous system on phagocyt ic  ac t iv i ty  is effected through the sensit ivity of the leuko-  
cytes to adrenergic  agents s t imulat ing phagocyt ic  function, and to chol inergic  agents with an inhibitory act ion on 
phagocyt ic  function [ 6, 8,10-12]. 

No information can be found in the l i terature  regarding whether the sensit ivity of the leukoeytes to autonomo- 
tropic substances is present at a l l  periods of l i fe  or whether it  is absent in the early stages of ontogenesis and appears 
in the process of development  and age different ia t ion of the systems and functions of the organism. In face  of ideas 
concerning the evolut ion of the nervous system and certain findings in relat ion to age changes in the influence of 

the nervous system of other functions of the body, the second of these views may be regarded as most l ikely[2,4 ,7] .  

The  object  of this invest igat ion was to de termine  the t imes of appearance of sensit ivity of the leukocytes to 
adrenal in  and acetylchol ine .  

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

Most of the investigations were conducted on the leukocytes of rats which are born re la t ive ly  less mature than 
other laboratory animals .  Altogether  81 young rats were invest igated at  the age of 5-10 h and 3 and 6 days. All  the 

young rats were invest igated at  once. Each l i t ter  was divided into three groups so that  the age changes in the adren- 
ergic and chol inergic  reac t iv i ty  of the leukocytes could be studied in animals  from the same mother. 

To determine  to what extent  the principles discovered in the rats may be extended to animals  born in a more 

mature  state,  a series of investigations was carried out on the leukocytes of puppies aged 6-10 h and 5 days. Some 
of the puppies were invest igated twice,  the rest once. Altogether  42 puppies were studied, The  method of V. N. Bet- 
man and E. M. Slavskaya [2] was used. A suspension of leukocytes in Ringer's solution (pH 7.3-7.4) was prepared 
from 0.3 ml of the peripheral  blood of the invest igated animal .  The  suspension was poured into exper imenta l  and 
control tubes. Adrenal in  or ace ty lcho l ine  was added to the exper imenta l  tube and Ringer's solution to the control 
tube. The f inal  concentrations of adrenal in  and ace ty lchol ine  were 1" 10 -~ and 1" 10 -8 g / m l ,  respectively.  After 
addi t ion of a suspension of a nonpathogenic serotype of Escherichia coli  in a concentrat ion of 180 mi l l ion  microor-  
gan isms/ml ,  the tubes were incubated  for 40 rain at  37 ~ after which their  contents were centrifuged and the residue 
of leukocytes was used for seeding Petri dishes with 1.5~ agar. The microorganisms were grown on agar for 2 h. 

During the first minutes of growth and after this period,  impressions were taken from the agar on glass slides, 
and these were fixed with Nikiforov's mixture and stained by the Romanovsky-Giemsa method. The impressions 
taken during the first minutes of growth were used to study the intensity of phagocytosis in the ingest ive stage. The 
number of microorganisms ingested by 200 neutrophils was counted. The intensity of phagocytosis in the final stage 
was determined from the impressions made after subculture. By carrying out subculture on agar  for 2 h, i t  was possi- 
b le  to distinguish with cer ta inty  between the leukoeytes in the cytoplasm remaining capable  of metabol ism and 
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phagocytosis of microorganisms and dead leukocytes. The result was expressed as the number of neutrophils com- 
pleting phagocytosis in 100 phagocytic cells. Altogether 200 neutrophiis were investigated in the impression. 

E X P E R I M E N T A L  RESULTS 

The results of the investigations conducted on the leukocytes of the rats in the neonatal period of life are 
given in Table 1. This table shows that, in the rats during the first 24 h after birth, despite some difference in the 
mean results in the experimental and control series, no significant sensitivity of the leukocytes exists to the concen- 
trations of the autonomotropic substances used. 

The effect of adrenalin and acetylcholine on the ingestive activity of the neutrophils of the rats appeared be- 
tween 1 and 3 days, and on the final stage of phagocytosis, between 3 and 6 days after birth. 

In the puppies the effect of the autonomotropic substances on the ingestive stage of phagocytosis was discov- 
ered after the first day of life (Table 2). In the newborn puppies, the autonomotropic substances had no effect on 
the final stage of phagocytosis of the neutrophits. It appeared about the fifth day after birth. 

The absence, followed by the appearance and the increase in intensity of this influence of adrenalin and 
acetylcholine on the phagocytic function of the leukocytes in mammals in the neonatal period of life demonstrate 
the immaturity of the final links in the chain of nervous reflex influence of the body on phagocytic protection in 
the first days after birth. 

The facts discovered demonstrate the profound functional modification of the leukocytes in the earIy period 
after birth and the considerable approximation of their physiological properties at this time to the properties ob- 
served in the adult. 

These changes reflect important age changes in the regulatory, reactive, and protective powers of the develop- 
ing organism in the neonatal period of life. The times of appearance of the influence of autonomotropic substances 
on the phagocytic function of the leukocytes suggest that this phenomenon is closely linked with the processes of ad- 
aptation of the body to the conditions of postnatal life. 

LITERATURE C I T E D  

1. A.D. Ado, Pathophysiology of the Phagocytes [in Russian], Moscow (1961). 
2. L A. Arshavskii, in the book: Neuro-Humoral Regulations in Ontogenesis [in Russian], Kiev (1964), p. 8. 
3. V.M. Berman and E. M. Slavskaya, Zh. Mikrobiol., No. 3, 8 (1968). 

4. D.A. Biryukov, O. V. Bogdanov, G. P. Blinkova, et al., in the book: Neuro-Humoral Regulation in Ontogene- 
sis [in Russian], Kiev (1964), p. 9. 

N. V. Vasil'ev, Role of the Nervous System in Processes of Infection and Immunity [in Russian], Tomsk (1963). 6. 

6. R~U. 

cytic 

7. A.A. 

8. N.V. 
9. N.V. 

10. N.V. Puchkov and F. F. Shchastnyi, in the book: 
p. 181. 

11. S.M. Titova, Byul. ~ksp. biol., 22, 2, 48 (1947). 
12. F.F. Shchasmyi, Pat. Fiziol., No. 5, 71 (1963). 

Lipshits, Influence of Some Physiologically Active Substances of an Inflammatory Focus on the Phago- 
Reaction, Candidate Dissertation, Khar'kov (1949). 

Markosyan, in the book: Neuro-Humoral Regulation in Ontogenesis [in Russian], Kiev (1964), p. 35. 
Pushkov and G. G. Golodets, Byul. 6ksp. biol., 7, 5, 443 (1989). 
Puchkov, Uspekhi sovr. Biol., 43, 2, 165 (1987)~- 

Problems in Immunopathology [in Russian], Moscow (1963), 

1035 


