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Phagocytic activity of the leukocytes was studied in rabbits of different ages exposed to t ran-  
sient nociceptive st imulation by an induction current .  In the f i rs t  days after birth, stimulation 
caused no significant changes in the intensity of phagocytosis .  As the rabbits developed, phago- 
cytic activity of the leukocytes was f i rs t  lowered, passed through aper iodof indef in i te  changes, 
and finally was raised.  

Investigations [3, 5, 7] have shown the effect of noeiceptive st imulation on phagocytic activity of the 
blood leukocytes.  The experiments  cited above were ca r r i ed  out on adult animals,  and it was therefore  
neces sa ry  to study the cha rac te r  of changes in the nociceptive phagocytic response  in animals during de- 
velopment. 

The object of the presen t  investigation was to study the effect of t ransient  nociceptive stimulation on 
the phagocytic activity of the leukocytes in rabbits of different ages.  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on rabbits of 15 different age groups, s tar t ing from a few hours after  
birth and up to the age of 1 year .  Nocieeptive st imulation was applied for 30 sec by an induction cur ren t  
(RC 6.5/7 cm, voltage in p r i m a r y  c i rcui t  5 V) to the pre l iminar i ly  shaved hind limb, moistened with phys-  
iological saline. The animals responded to this st imulation by a wel l -marked general ized movement and 
by a cry .  Blood was taken for testing before and 2 min after  nociceptive stimulation. The mater ia l  for 
phagoeytosis was a killed 24-h culture of Staphylococcus aureus (strain No. 209). The phagocytic activity 
of the leukocytes was determined on the basis of three cr i ter ia"  the phagocytic index (number of m i c r o -  
organisms ingested on the average by one pseudoeosinophil),  the phagocytic number (the number of pseu-  
doeosinophils engaged in phagocytosis  as a percentage of their total number), and the absolute content of 
phagocytes (determined from the phagocytic number  and the absolute content of pseudoeosinophils in 1 mm 3 
blood). The changes in the experimental  resul ts  before and after noeiceptive stimulation were taken as 
significant when P -< 0.05. 

EXPERIMENTAL RESULTS 

The tests  showed that in young rabbits under 4-5 days old the phagocytic activity of the pseudoeo-  
sinophils was not significantly changed by nociceptive st imulation (P > 0.05). 

Experiments  on rabbits aged from 6 days to 2 months revealed a decrease  in the phagocytic index and 
phagocytic number (0.02 > P > 0.001; Fig. 1). Animals aged 3 months exposed to nociceptive stimulation 
responded either by a dec rease  or  by an appreciable increase  in the phagocytic index and phagocytic num- 
ber (P > 0.05). Starting f rom the age of 4 months, the differences between values of the phagocytic index 
and phagocytic number  before and after  nociceptive st imulation indicated stimulation of the phagocytic 
function of the pseudoeosinophils and an increase  in their  relat ive number (0.01 > P > 0.001). 

Department of Physiology and Anatomy, T. G. Shevchenko Pedagogic Institute, Voroshilovgrad.  (Pre-  
sented by Academician V. V. Parin.)  Transla ted f rom Byulleten'  Eksper imenta l 'noi  Biologii i Meditsiny, 
Vol. 71, No. 1, pp. 18-20, January,  1971. Original ar t ic le  submitted April 6, 1970. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y.10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

17 



PP PN PI 
2.0- O 12., [ 

2.0 GO~ |/'S , j 
-~o~ h~ ~ . . . . . . . . . . . . . . . . . . . . .  .'if ~_. ..... ! 1,5 

1, o .30 
2 0  p g, 5 ~ I "  - -  " " " - - ' ' "  . .  " ~ "  - " " "  - - ~ - ~ ' ~  " . . . . . .  'J 

I I  I I t f I I I 

' i 2:3 ~:s B$ 8-9 IH~ Ig-2o i 2 ~ '~ s~s i-'9 io;12 

~.~ Days Months 

Fig. 1. Effect  of nocicept ive s t imulat ion on phagocytic  a c -  
tivity of pseudoeosinophils  (neutrophils) in rabbi ts  of dif-  
ferent  age groups.  P P ) N u m b e r  of phagocytes  counted in 1 
m m  3 blood; PN) phagocytic  number ;  PI) phagocytic index; 
1) PI  before  s t imulat ion;  2) PI  a f te r  s t imulat ion;  3) PN be-  
fore s t imulat ion;  4) PN af te r  s t imulat ion;  5) PP  before  
s t imulat ion;  6) PP  a f t e r  s t imulat ion.  

The absolute phagocyte  count was reduced in rabbi t s  aged 6-13 days a f te r  nocic eptive s t imulat ion by 15-27 % 
(0.05 > P > 0.001). F r o m  the age of 19-20 days until 2 months,  the changes in the phagocyte  count in the 
rabbi t s  a f ter  nocicept ive s t imulat ion were  indefinite (P > 0.05). In older  animals  the absolute phagocyte  
count was inc reased  by 61-89% af te r  s t imula t ion  (0.05 > P > 0.00t).  

The absence of a phagocytic  r e s pons e  to t r ans ien t  nocieept ive s t imulat ion in young rabbi t s  on the f i r s t  
few days af ter  bir th  can evidently be at t r ibuted to the fact that  the neu ro -humora l  fac tors  respons ib le  for  
control l ing the intensi ty of phagocytosis  in the p r e s e n c e  of nocieept ive s t imulat ion have not ye t  reached  the 
requ i red  level  of development  in rabbi ts  during the f i r s t  days of pos tna ta l  l ife.  This suggest ion is conf i rmed  
by invest igat ions [1, 2] showing the influence of nocicept ive s t imulat ion on var ious  functional indices (cata-  
l ase  and carbonic anhydrase  activity,  the shock react ion)  in rabbi ts ,  but only f rom 6-13 days af ter  bir th.  
The inc reased  phagocytic  act ivi ty of the leukocytes in adult rabbi ts  can be r ega rded  as the r e su l t  of mobi l i -  
zat ion of the p ro tec t ive  fac tors  of  the body by the sympathe t ic  nervous  s y s t e m .  According to the med ia to r  
theory  [6], s t imulat ion of phagoeytosis  is poss ib ly  produced by accumulat ion of products  of  nervous  exc i ta -  
tion (syrnpathin, adrenalin) ,  with a specif ic  effect  on phagocytos is ,  in the blood s t r e a m .  The poss ib i l i ty  
cannot be ruled out that  depress ion  of the intensi ty of phagocytosis  by nocicept ive s t imulat ion at ce r t a in  
s tages  of age development  o f  rabbi ts  may  be due to the " immatu r i ty"  of the sympa th i co -ad rena l  sys t em,  
and also to the sec re t ion  of endogenous subs tances  depress ing  the phagocytic act ivi ty of leukocytes  into the 
blood s t r e a m .  
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